
The 'harpe organisée', 1720-1840 : rediscovering the lost pedal
techniques on harps with a single-action pedal mechanism
Cleary, M.C.; Cleary M.C.

Citation
Cleary, M. C. (2016, December 14). The 'harpe organisée', 1720-1840 : rediscovering the lost
pedal techniques on harps with a single-action pedal mechanism. Retrieved from
https://hdl.handle.net/1887/45096
 
Version: Not Applicable (or Unknown)

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/45096
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/45096


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/45096 holds various files of this Leiden University 
dissertation. 
 
Author: Cleary, M.C. 
Title: The 'harpe organisée', 1720-1840 : rediscovering the lost pedal techniques on harps 
with a single-action pedal mechanism 
Issue Date: 2016-12-14 
 
 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/45096
https://openaccess.leidenuniv.nl/handle/1887/1�


 

The ‘harpe organisée’, 1720-1840 

Rediscovering the lost pedal techniques on harps 

with a single-action pedal mechanism 

 
 

Proefschrift 
 

ter verkrijging van 
 

de graad van Doctor aan de Universiteit Leiden 
 

op gezag van Rector Magnificus prof.mr. C.J.J.M. Stolker, 
 

volgens besluit van het College voor Promoties 
 

te verdedigen op woensdag 14 december 2016 
 

klokke 10:00 uur 
 
 
 
 
 

door 
 

Maria Christina Cleary 

geboren te Tipperary (IRL) 

in 1972 



 
 
Promotores  
 
 

 
  
  
 
  

  
  
Promotiecommissie 

 

Dr. Tom Beghin   Orpheus Institute, Gent; 
Schulich School of Music, 
McGill University, Montréal  
 

Prof. dr. Jan Anthonie Bruijn  Universiteit Leiden 
 

Prof.dr. Marcel Cobussen  Universiteit Leiden 
 

Em. prof. dr. Gottfried Scholz 
 
 
 

 Universität für Musik und 
darstellende Kunst Wien, 
Wenen 

Ernestine Stoop  Koninklijk Conservatorium 
 

  

Prof. dr. h.c. Ton Koopman  promotor Universiteit Leiden  
 

Prof. Frans de Ruiter  promotor Universiteit Leiden 
 

Prof. dr. Dinko Fabris   promotor Universita Basilicata, Potenza; 
Conservatorio di Musica ‘San 
Pietro a Majella’ di Napoli 
  

Robert Adelson  co-promotor Musée du Palais Lascaris, Nice; 
Conservatoire de Nice 



Dit proefschrift is geschreven als een gedeeltelijke vervulling van de vereisten voor het 
doctoraatsprogramma docARTES. De overblijvende vereiste bestaat uit een 
demonstratie van de onderzoeksresultaten in de vorm van een artistieke presentatie. 
 
Het docARTES programma is georganiseerd door het Orpheus Instituut te Gent. 
 
In samenwerking met de Universiteit Leiden, de Hogeschool der Kunsten Den Haag, het 
Conservatorium van Amsterdam, de Katholieke Universiteit Leuven en het 
Lemmensinstituut. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer 
The author has made every effort to trace the copyright and owners of the illustrations 
reproduced in this dissertation. Please contact the author if anyone has rights which 
have not been acknowledged. 



 



7KH KDUSHމ RUJDQLV«Hފ� ���������

5HGLVFRYHULQJ WKH ORVW SHGDO WHFKQLTXHV RQ KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP

0DULD &KULVWLQD &OHDU\



&RQWHQWV

/LVW RI )LJXUHV YLL

/LVW RI 7DEOHV [LL

$FNQRZOHGJHPHQWV [Y

$EEUHYLDWLRQV [YLL

*ORVVDU\ [L[

,QWURGXFWLRQ [[LLL
3URORJXH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � [[LLL
7HUPLQRORJ\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � [[LY
5H�LQWURGXFLQJ WKH WHUP KDUSH RUJDQLV«H � � � � � � � � � � � � � � � � � �[[YLLL
5HVHDUFK TXHVWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � [[[L
5HYLHZLQJ PRGHUQ OLWHUDWXUH � � � � � � � � � � � � � � � � � � � � � � � � �[[[LL
'H೩QLWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �[[[YLLL
5HVHDUFK PHWKRGRORJ\ � � � � � � � � � � � � � � � � � � � � � � � � � � � �[[[YLLL
2YHUYLHZ RI &KDSWHUV � � � � � � � � � � � � � � � � � � � � � � � � � � � � �[[[L[

� (XURSHDQ KDUSV VLQFH ���� �
��� 6LQJOH�URZHG KDUSV � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6LQJOH�URZHG 5HQDLVVDQFH KDUSV � � � � � � � � � � � � � � �
����� 6LQJOH�URZHG %DURTXH KDUSV � � � � � � � � � � � � � � � � �
����� ,ULVK DQG 6FRWWLVK PHGLHYDO KDUSV � � � � � � � � � � � � � � �

��� &KURPDWLF KDUSV � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,EHULDQ KDUSV � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,WDOLDQ KDUSV � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� :HOVK WULSOH KDUSV � � � � � � � � � � � � � � � � � � � � � � ��
����� 'DYLGVKDU೛H � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� +DUSV ZLWK PDQXDO DFWLRQV � � � � � � � � � � � � � � � � � � � � � � � ��
����� +DNHQKDUIH � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 'LWDO KDUS�>5R\DO@ 3RUWDEOH ,ULVK KDUS � � � � � � � � � � � ��
����� 1HR�,ULVK KDUS � � � � � � � � � � � � � � � � � � � � � � � � ��

��� +DUSV ZLWK SHGDO DFWLRQV � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 6LQJOH�DFWLRQ SHGDO PHFKDQLVP � � � � � � � � � � � � � � � ��

LL



&217(176 LLL

����� 'RXEOH�DFWLRQ SHGDO PHFKDQLVP � � � � � � � � � � � � � � ��
��� 2WKHU KDUSV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 6LQJOH�DFWLRQ KDUSV ��
��� 7XQLQJ WKH KDUS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� 7KH ފEDVHމ NH\ � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 3LWFK DQG WHPSHUDPHQW � � � � � � � � � � � � � � � � � � � ��

��� +DUS EXLOGLQJ ��������� � � � � � � � � � � � � � � � � � � � � � � � � ��
����� &UXWFK PHFKDQLVP � � � � � � � � � � � � � � � � � � � � � � ��

������� +RFKEUXFNHU KDUSV � � � � � � � � � � � � � � � � � ��
������� ފ$5�5$މ KDUSV � � � � � � � � � � � � � � � � � � � � ��

����� &URFKHWV PHFKDQLVP � � � � � � � � � � � � � � � � � � � � � ��
����� %«TXLOOHV PHFKDQLVP � � � � � � � � � � � � � � � � � � � � ��
����� )RXUFKHWWHV PHFKDQLVP � � � � � � � � � � � � � � � � � � � ��
����� ފ5LQJމ PHFKDQLVP � � � � � � � � � � � � � � � � � � � � � � ��

��� $GGLWLRQDO SHGDOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� .UXPSKROW]ކV 3«GDOH ¢ UHQIRUFHPHQW � � � � � � � � � � � � ��
����� 6RXUGLQH DQG HFKR SHGDOV � � � � � � � � � � � � � � � � � � ��
����� .UXPSKROW]ކV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX � � � � ��
����� &RXVLQHDXކV IRXUWHHQ�SHGDO KDUS � � � � � � � � � � � � � � ��

� 7UHDWLVHV� 0HWKRGV DQG 6WXGLHV ��
��� 7KH ފEDVHމ NH\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3RVLWLRQ RI WKH IHHW � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� (QKDUPRQLFV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� -HX GHV S«GDOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� +LVWRULFDO WHUPLQRORJ\ � � � � � � � � � � � � � � � � � � � � ��
����� 6\PEROV� DEEUHYLDWLRQV � � � � � � � � � � � � � � � � � � � ��
����� 3HGDO PDUNLQJV LQ PXVLFDO H[DPSOHV LQ WUHDWLVHV � � � � � � ��
����� 'RXEOH� DQG WULSOH�SHGDOOLQJ � � � � � � � � � � � � � � � � � ��

������� %DFNRIHQކV $QOHLWXQJ � � � � � � � � � � � � � � � � ��
������� 'HVDUJXVކ 0HWKRGV � � � � � � � � � � � � � � � � � ��
������� %RFKVDކV 0HWKRGV � � � � � � � � � � � � � � � � � � ��
������� &KDOORQHU $ 1HZ 3UHFHSWRU � � � � � � � � � � � � � ��
������� 1DGHUPDQކV �FROH � � � � � � � � � � � � � � � � � � ��

��� 3HGDO JOLVVDQGL � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $GGLWLRQDO SHGDOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� .UXPSKROW]ކV 3«GDOH ¢ UHQIRUFHPHQW � � � � � � � � � � � � ��
����� .UXPSKROW]ކV DQG &RXVLQHDXކV VRXUGLQH�HFKR SHGDOV � � � ��

� :RUNV ZLWK SHGDO LQGLFDWLRQV ��
��� 7KH ފEDVHމ NH\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� (QKDUPRQLFV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� -HX GHV S«GDOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� 'RXEOH� DQG WULSOH�SHGDOOLQJ � � � � � � � � � � � � � � � � � ��
������� .UXPSKROW] � � � � � � � � � � � � � � � � � � � � � � ��



LY &217(176

������� 3HWULQL � � � � � � � � � � � � � � � � � � � � � � � � ��
������� 1DGHUPDQ � � � � � � � � � � � � � � � � � � � � � � ��
������� 'DXSUDW � � � � � � � � � � � � � � � � � � � � � � � ��
������� OYLPDUH$ކ' � � � � � � � � � � � � � � � � � � � � � � ���

��� 3HGDO JOLVVDQGL � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� $GGLWLRQDO SHGDOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� .UXPSKROW]ކV S«GDOH ¢ UHQIRUFHPHQW DQG VRXUGLQH SHGDO � ���
����� &RXVLQHDXކV VRXUGLQH�HFKR SHGDO � � � � � � � � � � � � � � ���

� :RUNV ZLWKRXW SHGDO LQGLFDWLRQV ���
��� 7KH ފEDVHމ NH\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 0R]DUW� &RQFHUWDQWH D /D +DUSH� H )ODXWR� .���� � � � � � ���
����� .UXPSKROW]� 5HFXHLO GH GRX]H 3U«OXGHV� 2S� � � � � � � � � ���

��� (QKDUPRQLFV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� -HX GHV S«GDOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 6LQJOH�SHGDOOLQJ � � � � � � � � � � � � � � � � � � � � � � � ���
����� 'RXEOH�SHGDOOLQJ � � � � � � � � � � � � � � � � � � � � � � � ���
����� 7ULSOH�SHGDOOLQJ � � � � � � � � � � � � � � � � � � � � � � � ���
����� 3HGDO JOLVVDQGL � � � � � � � � � � � � � � � � � � � � � � � � ���

��� &DVH 6WXG\� .UXPSKROW]� 5HFXHLO GH GRX]H 3U«OXGHV� 2S� � � � � � � ���
������� .UXPSKROW]ކV 3U«OXGHV� 2S� �� 3HGDO VROXWLRQV � � ���

� 3HGDOOLQJ DQG 6SRKUކV KDUS SLHFHV ���
��� 5HVHDUFK TXHVWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 'RUHWWH 6SRKU � � � � � � � � � � � � � � � � � � � � � � � � ���
����� 'RUHWWH 6SRKUކV KDUSV � � � � � � � � � � � � � � � � � � � � ���
����� 7KH UHSHUWRLUH RI 'RUHWWH 6SRKU � � � � � � � � � � � � � � ���
����� 7KH FRPSRVLWLRQDO SURFHVV � � � � � � � � � � � � � � � � � ���
����� 5HFHSWLRQ RI 'RUHWWHކV SOD\LQJ � � � � � � � � � � � � � � � ���

��� 7KH FRPSOHWH ZRUNV E\ /RXLV 6SRKU IRU WKH KDUS � � � � � � � � � � � ���
����� 2S� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
����� )DQWDLVLH 2S� �� � � � � � � � � � � � � � � � � � � � � � � � ���

������� 7KH ZRUN � � � � � � � � � � � � � � � � � � � � � � � ���
������� 3HGDOOLQJ LQ 6SRKUކV )DQWDLVLH� 2S� �� � � � � � � � ���

����� 2WKHU ZRUNV E\ /RXLV 6SRKU IRU WKH KDUS � � � � � � � � � � ���
������� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���
������� 2S� �� � � � � � � � � � � � � � � � � � � � � � � � � ���
������� :R2 ��� :R2 �� � � � � � � � � � � � � � � � � � � � ���
������� 2S� ��� � � � � � � � � � � � � � � � � � � � � � � � � ���
������� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���
������� 2S� �� � � � � � � � � � � � � � � � � � � � � � � � � ���
������� 2S� �� � � � � � � � � � � � � � � � � � � � � � � � � ���
������� :R2 ���:R2 �� � � � � � � � � � � � � � � � � � � � ���
������� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���
�������� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���
�������� 2S� ��� � � � � � � � � � � � � � � � � � � � � � � � � ���



&217(176 Y

�������� 2S� ��� � � � � � � � � � � � � � � � � � � � � � � � � ���
�������� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���
�������� 2S� ��� � � � � � � � � � � � � � � � � � � � � � � � � ���
�������� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���
�������� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���

� 6KRHV DQG SHGDOOLQJ ���
��� 3RUWUDLWV DQG KLVWRULFDO SHGDOOLQJ � � � � � � � � � � � � � � � � � � � ���

����� 7KH DFW RI SHGDOOLQJ � � � � � � � � � � � � � � � � � � � � � ���
��� +DUSLVWVކ VKRHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� 'RXEOH�SHGDOOLQJ RQ D GRXEOH�DFWLRQ SHGDO KDUS ���
��� 'RXEOH�DFWLRQ SHGDO KDUS PHWKRGV � � � � � � � � � � � � � � � � � � � ���
��� 'RXEOH�DFWLRQ SHGDO KDUS UHSHUWRLUH � � � � � � � � � � � � � � � � � � ���
��� 'RXEOH�SHGDOOLQJ LQ WKH WZHQWLHWK FHQWXU\ � � � � � � � � � � � � � � ���

&RQFOXVLRQ ���

6DPHQYDWWLQJ ���

6XPPDU\ ���

&XUULFXOXP 9LWDH ���

$SSHQGLFHV ���

, 3ULPDU\ 6RXUFHV ���
,�� +DUS WUHDWLVHV DQG PHWKRGV ��������� � � � � � � � � � � � � � � � � ���
,�� 0HWKRGV RQ PXOWL�SHGDOOLQJ WHFKQLTXHV� ��������� � � � � � � � � � ���
,�� 5HSHUWRLUH ZKLFK VSHFL೩HV PXOWL�SHGDOOLQJ WHFKQLTXHV � � � � � � � � ���
,�� 'LGHURWކV (QF\FORS«GLH � � � � � � � � � � � � � � � � � � � � � � � � � ���

,���� ފDUS+މ DUWLFOH E\ 2JLQVNL� ����� � � � � � � � � � � � � � � ���
,���� /87+(5,(� _ 6HFRQGH VXLWH� _ 3/$1&+( ;9,,, � � � � � � ���
,���� /87+(5,(� _ 6HFRQGH VXLWH� _ 3/$1&+( ;,; � � � � � � � ���
,���� /87+(5,(� _ 6HFRQGH VXLWH� _ 3/$1&+( ;; � � � � � � � � ���
,���� /87+(5,(� _ 6HFRQGH VXLWH� _ 3/$1&+( ;;, � � � � � � � ���

,, -HX GHV S«GDOHV ���

,,, 0HWKRG IRU KLVWRULFDO SHGDOOLQJ ���
,,,�� 3UHSDULQJ IRU KLVWRULFDO SHGDOOLQJ � � � � � � � � � � � � � � � � � � � ���

,,,���� 6KRHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
,,,���� 3RVLWLRQ RI WKH IHHW � � � � � � � � � � � � � � � � � � � � � � ���
,,,���� 6LWWLQJ DW WKH KDUS � � � � � � � � � � � � � � � � � � � � � � ���
,,,���� 7KH ފEDVHމ VHW�XS NH\ � � � � � � � � � � � � � � � � � � � � ���
,,,���� 3HGDO PDUNLQJV � � � � � � � � � � � � � � � � � � � � � � � � ���
,,,���� (QKDUPRQLFV � � � � � � � � � � � � � � � � � � � � � � � � � ���



YL &217(176

,,,�� -HX GHV S«GDOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
,,,���� 3UHVVLQJ DQG UHOHDVLQJ SHGDOV � � � � � � � � � � � � � � � � ���
,,,���� )L[LQJ DQG XQ೩[LQJ SHGDOV � � � � � � � � � � � � � � � � � ���
,,,���� 6LQJOH�SHGDOOLQJ � � � � � � � � � � � � � � � � � � � � � � � ���
,,,���� 'RXEOH�SHGDOOLQJ � � � � � � � � � � � � � � � � � � � � � � � ���
,,,���� /HIW IRRW PRYHV WKH ( SHGDO � � � � � � � � � � � � � � � � � ���

,,,������ 7ULSOH�SHGDOOLQJ � � � � � � � � � � � � � � � � � � � ���
,,,������ 3HGDO JOLVVDQGL � � � � � � � � � � � � � � � � � � � � ���

,,,�� $GGLWLRQDO SHGDOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%LEOLRJUDSK\ ���



/LVW RI )LJXUHV

� .UXPSKROW]� 6RQDWD QR� �� 2S� ��� EDUV � � � � � � � � � � � � � � � �[[[YL
� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH XSSHU SRVLWLRQ� � � � � � � � � � �[[[YLLL
� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH ORZHU SRVLWLRQ� � � � � � � � � � � �[[[L[

��� �FORFNZLVH IURP WRS OHIW�� 9LUGXQJ ������� $JULFROD ������� ފDUEHULQL%މ
KDUS� 0XVHR 6WUXPHQWL 0XVLFDOL� 5RPH� /DQIUDQFR 9HQHUH VXRQD
OކDUSD ������� *DOOHULH 1D]LRQDOL GL $UWH $QWLFD� 5RPH� � � � � � � � � �

��� �FORFNZLVH IURP WRS OHIW�� 3UDHWRULXV ������ UODQGLVFK,މ KDU೨ފ�
\7ULQLWމ &ROOHJHފ KDUS� �F� ��WK F�� 7ULQLW\ &ROOHJH 'XEOLQ� USD$މ
9LJJLDQHVHފ ODWH ��WK F�� 0XVHR GHOOކDUSD 9LFWRU 6DOYL� 3LDVFR�
3UDHWRULXV� HPHLQH*މ (LQIDFKHKDU೨ފ� � � � � � � � � � � � � � � � � � �

��� �FORFNZLVH IURP WRS OHIW�� 5DLQHU 7KXUDX ������ $USD GH GRV RUGHQHV�
6WUDGLYDUL ������ VLQJOH�URZHG KDUS� &RQVHUYDWRULR GL 0XVLFD 6DQ
3LHWUR D 0DMHOOD� 1DSOHV� 'DYLGVKDU೛H ���WK F��� .RQLQNOLMNH 0XVHD
YRRU .XQVW HQ *HVFKLHGHQLV� %UXVVHOV� -� 5LFKDUGV� :HOVK 7ULSOH �F�
������ 9LFWRULD 	 $OEHUW 0XVHXP /RQGRQ� � � � � � � � � � � � � � � ��

��� �FORFNZLVH IURP WRS OHIW�� +RFKEUXFNHU� +DNHQKDUIH �������
*HUPDQLVFKHV 1DWLRQDOPXVHXP� 1¾UQEHUJ� (JDQ� 'LWDO KDUS �F�
������ 0XVHR GHOOކDUSD 9LFWRU 6DOYL� 3LDVFR� /\RQ 	 +HDO\� 7URXEDGRU
,, OHYHU KDUS �F� ������ SULYDWH FROOHFWLRQ� (UDUG GRXEOH�DFWLRQ SHGDO
KDUS ������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH XSSHU SRVLWLRQ� � � � � � � � � � � ��
��� $Q H[DPSOH RI D SHGDO LQ WKH ORZHU SRVLWLRQ� KHOG LQ WKH VLGH QRWFK�

(UDUG� 7KH +DUS� 3ODWH 9� � � � � � � � � � � � � � � � � � � � � � � � � ��
��� +DUS VHW�XS LQ (�೪DW PDMRU DV ފEDVHމ NH\� � � � � � � � � � � � � � � � ��
��� .DX೨PDQ� $QJHOLFD� 3RUWUDLW RI (OL]DEHWK (ZHU� IXOO�OHQJWK� VHDWHG LQ

D :KLWH 'UHVV ZLWK D <HOORZ 6KDZO� 3OD\LQJ D +DUS� LQ DQ ,QWHULRU� F�
�������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ފ5$މ KDUS ZLWK ೩YH SHGDOV �HDUO\ ��WK F��� 3ULYDWH FROOHFWLRQ� � � � � � ��
��� �FORFNZLVH IURP WRS OHIW�� +DUSPHFKDQLVPV� +RFKEUXFNHU �ފFUXWFKHVމ

E«TXLOOHV� FURFKHWV� IRXUFKHWWHV� �ފULQJމ +RFKEUXFNHU SHGDOV� � � � � ��
��� .UXPSKROW]ކV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� 2S� ��� ����� � ��
��� &RXVLQHDX IRXUWHHQ�SHGDO KDUS� FRPSDUHG WR RWKHU SHGDO PHFKDQLVPV

�$IWHU 0D\GZHOO� ������ � � � � � � � � � � � � � � � � � � � � � � � � ��

YLL



YLLL /,67 2) ),*85(6

��� 3� -� 0H\HU� 1RXYHOOH 0«WKRGH� �� SRVLWLRQ RI WKH SHGDOV� � � � � � � � ��
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��� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH ORZHU SRVLWLRQ� � � � � � � � � � � � ���
��� 0R]DUW� &RQFHUWDQWH D /D +DUSH� H )ODXWR� .����� EDUV ������ ZLWK D

QRWDWHG '੢ LQ EDU ���� � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� 0R]DUW� &RQFHUWDQWH� .����� EDUV ������ QRWDWHG $੤ LQ EDU ���� � � � ���
��� 0R]DUW� &RQFHUWDQWH� .����� EDUV ������� QRWDWHG $੤ LQ EDU ���� � � ���
��� 0R]DUW� &RQFHUWDQWH� .����� EDUV ������� QRWDWHG $੢ LQ EDU ���� � � ���
��� 0R]DUW� &RQFHUWDQWH� .����� EDUV ������� QRWDWHG $੢ LQ EDUV �������

������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� 5HF¾HLO GކDULHWWHV� 7URLVLªPH 3DUWLH� �� � � � � � � � � � � � � � � � � ���
���� 3� -� 0H\HU� 5HFXHLO GH FKDQVRQVކDULHWWHV� �� � � � � � � � � � � � � � � ���
���� 'RXEOH�SHGDOOLQJ �'�3�� RYHU WKH ' DQG & SHGDOV� OHIW�KDQG VLGH RI

SHGDO ER[� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 'RXEOH�SHGDOOLQJ �'�3�� RYHU WKH ) DQG * SHGDOV� ULJKW�KDQG VLGH RI

SHGDO ER[� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 0R]DUW� &RQFHUWDQWH .����� 5RQGR� EDUV ������� � � � � � � � � � � � ���
���� 'RXEOH�SHGDOOLQJ �'�3�� RYHU WKH & DQG % SHGDOV� OHIW�KDQG VLGH RI

SHGDO ER[� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 'RXEOH�SHGDOOLQJ �'�3�� ZLWK WKH * SHGDO IROGHG DZD\� � � � � � � � � ���
���� 'RXEOH�SHGDOOLQJ �'�3�� ZLWK WKH & SHGDO IROGHG DZD\� � � � � � � � � ���
���� 5HOHDVH ) DQG $ �QRQ�DGMDFHQW SHGDOV� IURP D ೩[HG SRVLWLRQ� � � � � ���
���� 5HOHDVH ' DQG % �QRQ�DGMDFHQW SHGDOV� IURP D ೩[HG SRVLWLRQ� � � � � ���
���� /HIW IRRW PRYHV WKH ( SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS �/)RRW�����
���� 7ULSOH�SHGDOOLQJ �7�3��� � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 0R]DUW� &RQFHUWDQWH .����� 5RQGR� EDUV ������� � � � � � � � � � � � ���
���� 0R]DUW� &RQFHUWDQWH .����� 5RQGR� EDUV ������� � � � � � � � � � � � ���
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��� 'RXEOH�SHGDOOLQJ �'�3�� RQ WZR QRQ�DGMDFHQW SHGDOV ZLWK WKH * DQG &
SHGDOV IROGHG DZD\� �$OVR VHH ೩J� ���� DQG ������ � � � � � � � � � � ���

��� (UDUG GRXEOH�DFWLRQ SHGDO KDUS� ����� SHGDOV VHW�XS WR SOD\ (੣� )੣�
*੣� $੢� )੣ DQG $੢ DUH QR ORQJHU RQ WKH VDPH SODQH� � � � � � � � � � � ���

��� (UDUG GRXEOH�DFWLRQ SHGDO KDUS� ����� SHGDOV VHW�XS WR SOD\ (੣� )੤�
*੣� $੣� )੤ DQG $੣ DUH QR ORQJHU RQ WKH VDPH SODQH� � � � � � � � � � � ���

��� 6LQJOH�DFWLRQ KDUS VHW�XS WR SOD\ (੢� )੣� *੣� $੢� )੣ DQG $੢ DUH RQ WKH
VDPH SODQH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 6LQJOH�DFWLRQ KDUS� SHGDOV VHW�XS WR SOD\ (੣� )੤� *੣� $੣� )੤ DQG $੣ DUH
RQ WKH VDPH SODQH� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 6SRKU� 2S� ��� $OOHJUR� EDUV ���� � � � � � � � � � � � � � � � � � � � ���
��� 6SRKU� 2S� ��� $OOHJUR� EDUV ������ � � � � � � � � � � � � � � � � � � ���
��� 6SRKU� 2S� ��� $OOHJUR� EDUV ������� � � � � � � � � � � � � � � � � � ���
��� 6SRKU� 2S� ���� $OOHJUR� EDUV ������� � � � � � � � � � � � � � � � � � ���
���� 6SRKU� 2S� ���� /DUJR� EDUV ����� � � � � � � � � � � � � � � � � � � � ���
���� 6SRKU� 2S� ���� 5RQGR� EDUV �������� � � � � � � � � � � � � � � � � � ���
���� 3RVLWLRQ RI WKH SHGDOV ZKHQ D KDUS LV VHW�XS LQ WKH ފEDVHމ NH\ RI '�೪DW

PDMRU WR SOD\ D SLHFH LQ WKH NH\ RI ) PLQRU� � � � � � � � � � � � � � � ���
���� 'RXEOH�SHGDOOLQJ �'�3�� ZLWK WKH * SHGDO IROGHG DZD\� � � � � � � � � ���

��� 1LNODV /DIUHQVHQ WKH <RXQJHU� DWWULEXWHG� -HXQH IHPPH ¢ VD WRLOHWWH�
F� ����� ORFDWLRQ XQNQRZQ� � � � � � � � � � � � � � � � � � � � � � � � ���

��� -HDQ�/DXUHQW 0RVQLHU� DWWULEXWHG� )XOO�OHQJWK SRUWUDLW RI D KDUS DQG
KDUSLVW� ORFDWLRQ XQNQRZQ� � � � � � � � � � � � � � � � � � � � � � � � ���

��� �WLHQQH $XEU\� 3RUWUDLW GH 0DGDPH 9LFWRLUH� GDXJKWHU RI /RXLV ;9�
SOD\LQJ WKH KDUS� ����� 0XV«H 1DWLRQDO GHV &K¤WHDX[ GH 9HUVDLOOHV
HW GH 7ULDQRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 'HWDLO RI ೩J� ���� OHIW VKRH� � � � � � � � � � � � � � � � � � � � � � � � ���
��� 1DWKDQLHO 'DQFH�+ROODQG� &ULVWLDQR *LXVHSSH /LGDUWL DQG *LRYDQQL

%DWWLVWD 7HPSHVWL� ���������� <DOH &HQWHU IRU %ULWLVK $UW� 3DXO 0HOORQ
&ROOHFWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� %RFKVD� 1RXYHOOH 0«WKRGH� ���� � � � � � � � � � � � � � � � � � � � ���
��� 'H *HQOLV� 1RXYHOOH 0«WKRGH� �QG HG�� &DVLPLU %DHFNHU� >����@ � � � ���
��� 5RVH�$G«OD±GH 'XFUHX[ކV 6HOI�SRUWUDLW ZLWK D +DUS� �����

0HWURSROLWDQ 0XVHXP RI $UW� 1HZ <RUN� � � � � � � � � � � � � � � � ���
��� 'HWDLO RI ೩J� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 3LHUUH�0LFKHO GH /RYLQIRVVH� $Q (OHJDQW 3DUW\ LQ WKH FRXQWU\VLGH ZLWK

D ODG\ SOD\LQJ WKH KDUS DQG D JHQWOHPDQ SOD\LQJ WKH JXLWDU� �����
ORFDWLRQ XQNQRZQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 'HWDLO RI ೩J� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 'PLWU\ /HYLW]N\� 3RUWUDLW RI *OD೜UD ,YDQRYQD $O\PRYD� ����� 7KH

5XVVLDQ 0XVHXP 6W� 3HWHUVEXUJ� 5XVVLD� � � � � � � � � � � � � � � � ���
���� 5LFKDUG &RVZD\� 0DULDQQH 'RURWK\ +DUODQG� /DWHU 0UV� :LOOLDP

'DOU\PSOH� ����� 7KH 0HWURSROLWDQ 0XVHXP RI $UW� 1HZ <RUN� � � � ���
���� 'HWDLO RI ೩J� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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���� 0DUJDUHW &DVVRQ� /DG\ SOD\LQJ WKH KDUS XQGHU WKH WUHH� ����� 7KH
1HZ <RUN 3XEOLF /LEUDU\� � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 'HWDLO RI ೩J� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� $QRQ\PRXV� $ 0DQ $SSURDFKLQJ D :RPDQ 3OD\LQJ D +DUS� ��WK F��

7KH 0HWURSROLWDQ 0XVHXP RI $UW� 1HZ <RUN� � � � � � � � � � � � � � ���
���� 6FKLQGOHU� DWWULEXWHG� (GXDUG &RQVWDQWLQ /HZ\ ZLWK KLV VRQ 5LFKDUG

DQG GDXJKWHU 0HODQLH� F� ����� 0XVHXP 1LHGHU¸VWHUUHLFK� 6W� 3¸OWHQ����
���� 'HWDLO RI ೩J� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� )� &� 0H\HU� $XOG /DQJ 6\QH� 2S� ��� � � � � � � � � � � � � � � � � � ���
��� (UDUG� 7KH KDUS� 3ODWH 9� VLQJOH�DFWLRQ KDUS DQG 3ODWH 9,� GRXEOH�

DFWLRQ SHGDO KDUS� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� ,� 3�� 7KH +DUPRQLFRQ� ����� ��� � � � � � � � � � � � � � � � � � � � � ���
��� /DEDUUH� 0«WKRGH FRPSOªWH� ��� � � � � � � � � � � � � � � � � � � � � ���
��� 'RXEOH�DFWLRQ SHGDO KDUS� SHGDOV VHW�XS WR SOD\ (੣� )੣� *੣� $੢� 7KH

SHGDOV )੣ DQG $੢ DUH QRW RQ WKH VDPH SODQH� � � � � � � � � � � � � � ���
��� 'RXEOH�DFWLRQ SHGDO KDUS� SHGDOV VHW�XS WR SOD\ (੣� )੤� *੣� $੣� 7KH

SHGDOV )੣ DQG $੢ DUH QRW RQ WKH VDPH SODQH� � � � � � � � � � � � � � ���
��� 3UXPLHU� 0«WKRGH� ��� � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� )� &� 0H\HU� )DQWDVLD DQG 9DULDWLRQV RQ WKH )DYRULWH 6FRWFK $LU�

9DULDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� )� &� 0H\HU� 6HUHQDGH 'X 7URXEDGRXU� 1R� �� � � � � � � � � � � � � ���
���� /DEDUUH� 0«WKRGH FRPSOªWH� �� � � � � � � � � � � � � � � � � � � � � ���
���� 6DO]HGR� Oކ�WXGH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

,�� 'LGHURW� (QF\FORS«GLH� 3ODQFKHV ;9,,,� � � � � � � � � � � � � � � � � ���
,�� 'LGHURW� (QF\FORS«GLH� 3ODQFKHV ;,;� � � � � � � � � � � � � � � � � � ���
,�� 'LGHURW� (QF\FORS«GLH� 3ODQFKHV ;;� � � � � � � � � � � � � � � � � � ���
,�� 'LGHURW� (QF\FORS«GLH� 3ODQFKHV ;;,� � � � � � � � � � � � � � � � � � ���

,,,�� 6KRZLQJ WKH ೪H[ RI WKH KHHO DQG WRH� � � � � � � � � � � � � � � � � � ���
,,,�� .UXPSKROW]� �HPH 3U«OXGH� 2S� �� � � � � � � � � � � � � � � � � � � � ���
,,,�� .UXPSKROW] �HU 3U«OXGH� 2S� �� � � � � � � � � � � � � � � � � � � � � ���
,,,�� .UXPSKROW] �HPH 3U«OXGH� 2S� �� � � � � � � � � � � � � � � � � � � � � ���
,,,�� .UXPSKROW] �HPH 3U«OXGH� 2S� �� � � � � � � � � � � � � � � � � � � � � ���
,,,�� .UXPSKROW] 6RQDWH� 2S� �� 1R� �� EDUV ������ � � � � � � � � � � � � ���
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� /LVW RI DEEUHYLDWLRQV XVHG LQ WKH WH[W� � � � � � � � � � � � � � � � � � [YLL

��� /LVW RI SLHFHV ZKHUH WKH ފEDVHމ VHW�XS NH\ LV $�೪DW PDMRU� � � � � � � ��
��� 3LHFHV ZLWK SHGDO JOLVVDQGL PDUNHG DQG H[SODLQHG� � � � � � � � � � � ���
��� .UXPSKROW]� �PH 6RQDWH� 2S� ��� V\PEROV IRXQG LQ PXVLF IRU WKH

S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO� � � � � � � � � � � � � ���
��� &RPSRVLWLRQV ZKLFK LQFOXGH PDUNLQJV IRU WKH VRXSDSH SHGDO� QRW E\

.UXPSKROW]� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� $FFLGHQWDOV WKDW GHWHUPLQH WKH ފEDVHމ VHW�XS NH\ LQ 0R]DUWކV
&RQFHUWDQWH D /D +DUSH� H )ODXWR� .����� � � � � � � � � � � � � � � � ���

��� .UXPSKROW]� 5HFXHLO GH GRX]H 3U«OXGHV� 2S� �� NH\ VLJQDWXUHV� VHW�XS
NH\ DQG HQKDUPRQLFV� � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 3HGDO JOLVVDQGL LPSOLHG LQ KDUS SLHFHV� � � � � � � � � � � � � � � � � ���
��� 5HFXHLO GH GRX]H 3U«OXGHV� 2S� �� -HX GHV S«GDOHV � � � � � � � � � � ���
��� .UXPSKROW] �HU 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� .UXPSKROW] �ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � ���
��� .UXPSKROW] �ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � ���
��� .UXPSKROW] �ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � ���
��� .UXPSKROW] �ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � ���
���� .UXPSKROW] �ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � ���
���� .UXPSKROW] �ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � ���
���� .UXPSKROW] �ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � ���
���� .UXPSKROW] �ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � � ���
���� .UXPSKROW] ��ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � ���
���� .UXPSKROW] ��ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � ���
���� .UXPSKROW] ��ªPH 3U«OXGH � � � � � � � � � � � � � � � � � � � � � � � ���

��� &RPSDULVRQ RI D 1DGHUPDQ VLQJOH�DFWLRQ KDUS DQG DQ (UDUG VPDOO
PRGHO GRXEOH�DFWLRQ SHGDO KDUS � � � � � � � � � � � � � � � � � � � � ���

��� 6RQDWH &RQFHUWDQWH� 2S� ���� LQLWLDO LQVWUXFWLRQV � � � � � � � � � � ���
��� -HX GHV S«GDOHV� 6RQDWH &RQFHUWDQWH� 2S� ���� $OOHJUR � � � � � � � ���
��� -HX GHV S«GDOHV� 6RQDWH &RQFHUWDQWH� 2S� ���� /DUJKHWWR DQG 5RQGR���
��� )DQWDLVLH 2S� ��� LQLWLDO LQVWUXFWLRQV � � � � � � � � � � � � � � � � � ���
��� -HX GHV S«GDOHV� )DQWDLVLH SRXU OD +DUSH� 2S� �� � � � � � � � � � � � ���
��� :R2 ��� LQLWLDO SOD\LQJ LQVWUXFWLRQV � � � � � � � � � � � � � � � � � � ���
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��� -HX GHV S«GDOHV� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���
��� 2S� ��� LQLWLDO SOD\LQJ LQVWUXFWLRQV � � � � � � � � � � � � � � � � � � ���
���� -HX GHV S«GDOHV� 2S� �� � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 2S� ���� LQLWLDO SOD\LQJ LQVWUXFWLRQV � � � � � � � � � � � � � � � � � � ���
���� -HX GHV S«GDOHV� 2S� ��� � � � � � � � � � � � � � � � � � � � � � � � � ���
���� :R2 ��� LQLWLDO SOD\LQJ LQVWUXFWLRQV � � � � � � � � � � � � � � � � � � ���
���� -HX GHV S«GDOHV� :R2 �� � � � � � � � � � � � � � � � � � � � � � � � � ���
���� )DQWDLVLH 2S� ��� LQLWLDO LQVWUXFWLRQV � � � � � � � � � � � � � � � � � ���
���� -HX GHV S«GDOHV� )DQWDLVLH SRXU OD +DUSH� 2S� �� � � � � � � � � � � � ���
���� 2S� ��� LQLWLDO SOD\LQJ LQVWUXFWLRQV � � � � � � � � � � � � � � � � � � ���
���� -HX GHV S«GDOHV� 2S� �� � � � � � � � � � � � � � � � � � � � � � � � � ���
���� :R2 ������ LQLWLDO SOD\LQJ LQVWUXFWLRQV � � � � � � � � � � � � � � � � ���
���� -HX GHV S«GDOHV� :R2 ����� � � � � � � � � � � � � � � � � � � � � � � ���
���� 6RQDWH &RQFHUWDQWH� 2S� ���� LQLWLDO LQVWUXFWLRQV � � � � � � � � � � ���
���� -HX GHV S«GDOHV� 6RQDWH &RQFHUWDQWH� 2S� ���� $OOHJUR � � � � � � � ���
���� -HX GHV S«GDOHV� 6RQDWH &RQFHUWDQWH� 2S� ���� /DUJKHWWR DQG 5RQGR���
���� 2S� ���� LQLWLDO SOD\LQJ LQVWUXFWLRQV � � � � � � � � � � � � � � � � � � ���
���� -HX GHV S«GDOHV� 2S� ��� � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 2S� ���� LQLWLDO SOD\LQJ LQVWUXFWLRQV � � � � � � � � � � � � � � � � � � ���
���� -HX GHV S«GDOHV� 2S� ��� � � � � � � � � � � � � � � � � � � � � � � � � ���

,�� +DUS WUHDWLVHV DQG PHWKRGV ���������� � � � � � � � � � � � � � � � � ���
,�� +DUS PHWKRGV IRU EDVVR FRQWLQXR� DFFRPSDQ\LQJ� FRPSRVLQJ DQG

LPSURYLVLQJ SUHOXGHV ���������� � � � � � � � � � � � � � � � � � � � ���
,�� +DUS VWXG\ DQG H[HUFLVH ERRNV� ���������� � � � � � � � � � � � � � � ���
,�� 0HWKRGV RQ WXQLQJ WKH KDUS� ���������� � � � � � � � � � � � � � � � ���
,�� 0HWKRGV RQ PXOWL�SHGDOOLQJ WHFKQLTXHV� ��������� � � � � � � � � � ���
,�� 6LQJOH�DFWLRQ KDUS UHSHUWRLUH ZKLFK VSHFL೩HV PXOWL�SHGDOOLQJ � � � � ���
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$FNQRZOHGJHPHQWV

, ZRXOG OLNH WR WKDQN SURPRWHUV DQG VXSHUYLVRUV IRU WKHLU WLPH DQG LQSXW� 3URI� )�
&� GH 5XLWHU� 3URI� 'U� K� F� $� *� 0� .RRSPDQ� 3URI� 'U� '� )DEULV DQG 3URI� 5REHUW
$GHOVRQ� 7R KDUSLVWV 6LREK£Q $UPVWURQJ� 0DVDNR $UW� $QQ )LHUHQV� .LP *OHQQLH GH
/LEHUR� $QQ *UL೨LWKV� +DQQDK /DQH� 'U� 0DU\ �RQQHOO'ކ2 0LNH 3DUNHU DQG 8UVXOD
5HPSHO� 7KDQNV WR ,VDEHOOH 3HUULQ DQG KHU FODVV RI VWXGHQWV DW WKH 1RUZHJLDQ
$FDGHP\ RI 0XVLF IRU H[SHULPHQWLQJ ZLWK SHGDOV LQ 0D\ �����

$ VSHFLDO WKDQNV WR $OLFH *LOHV IRU WKH FKDQFH WR SHUIRUP .UXPSKROW] DQG %RFKVD DW
WKH :RUOG +DUS &RQJUHVV LQ 6\GQH\ LQ ����� ,W DOWHUHG P\ ZKROH SHUVSHFWLYH RQ
%RFKVD DQG VWUHQJWKHQHG P\ UHVHDUFK WRSLF�

'U� 6XVDQ 0F&ODU\ކV ZULWLQJV DQG SHUVRQDO DQG SURIHVVLRQDO IULHQGVKLS VWDUWHG PH
R೨� 7KH ODWH 'U� %UXFH +D\QHV ZKR RSHQHG WKH PLQGV RI VR PDQ\ PXVLFLDQV DQG IRU
KLV EULHI IULHQGVKLS� 6XVLH 1DSSHU� $OEHUWR 5DVL�

7KDQNV JRHV WR WKH IULHQGO\ DQG KHOSIXO VWD೨ RI DOO WKH OLEUDULHV DQG DUFKLYHV WKDW ,
KDYH YLVLWHG� ,OVH :LH­UV DQG -RKDQ (HFNHORR� .RQLQNOLMN &RQVHUYDWRULXP� %UXVVHOV�
6LU 'XQFDQ 5LFH /LEUDU\� $EHUGHHQ 8QLYHUVLW\� *LOPRUH 0XVLF /LEUDU\� <DOH
8QLYHUVLW\� 7KH 8QLYHUVLW\ RI 0LFKLJDQ� WKH &RQVHUYDWRULR RI 0LODQ� *LXOLR %DWWHOOL
RI WKH ,QVWLWXWR %RFFKHULQL� /XFFD� 6SHFLDO &ROOHFWLRQV 'HSDUWPHQW� 8QLYHUVLW\
RI *ODVJRZ� .ODXV .HLO RI 5,60� 0XQLFK� 'U� 5RODQG 6FKPLGW�+HQVHO DQG VWD೨�
3UHX¡LVFKHU .XOWXUEHVLW]� %HUOLQ� %D\HULVFKH 6WDDWVELEOLRWKHN� 0XQLFK� %ULWLVK
OLEUDU\� 8.� -HSSH 3OXP $QGHUVHQ DQG WKH ODWH -HQV (JHEHUJ RI '.�.N� 0DULH 0DUWHQ�
0XVLNPXVHHW� &RSHQKDJHQ� 'DYLG 'D\� %<8� 6R೩D )DWWRULOOR� %LEOLRWHFD 9HFFKL
7RQHOOL� 0RGHQD� $FFDGHPLD )LODUPRQLFD GL %RORJQD� 3LHUUH -XJLH� &RQVHUYDWHXU HQ
FKHI GX SDWULPRLQH� '«SDUWHPHQW GX 0R\HQ �JH HW GH Oކ$QFLHQ 5«JLPH� $UFKLYHV
1DWLRQDOHV 3DULV� &KLDUD 3DQFLQR� &RQVHUYDWRULR �%މ 0DUFHOORފ� 9HQLFH� (OLVD
6XSHUEL� )RQGR 0XVLFDOH �*މ *UHJJLDWLފ� 2VWLJOLD� =X]DQD 3HWUDVNRYD� 1DWLRQDO
/LEUDU\� 3UDJXH� :URFODZ 8QLYHUVLW\� 1DVMRQDOELEOLRWHNHW 2VOR� $WWLOLR 5RVVL�
%LEOLRWHFD 1D]LRQDOH %UDLGHQVH� 8೨LFLR 5LFHUFD )RQGL 0XVLFDOL� 0LODQ� 8QLYHUVLW¦WV�
XQG /DQGHVELEOLRWKHN 6DFKVHQ�$QKDOW� +DOOH� %LEOLRWKªTXH QDWLRQDOH GH )UDQFH�
%LEOLRWKªTXH GH Oކ$UVHQDO� 3KLOLS 9DQGHUPHHU� 8QLYHUVLW\ RI 1RUWK &DUROLQD DW
&KDSHO +LOO� 0DWKHZ &ROEHUW� 6LEOH\ 0XVLF /LEUDU\� (DVWPDQ 6FKRRO RI 0XVLF�
%HUNHOH\� 8QLYHUVLW\ RI &DOLIRUQLD� 8&/$� &DOLIRUQLD� SULYDWH FROOHFWLRQ RI *LRUJLR
)DQDQ� %LEOLRWKªTXH QDWLRQDOH� %UXVVHOV� &RQVHUYDWRU\ RI *KHQW� 8QLYHUVLW\ RI
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*HQW� 'HXWVFKH 0XVLNDUFKLY� &DVVHO� %ULJLWWH .OHLQ� 8QLYHUVLW¦WVELEOLRWKHN -RKDQQ
&KULVWLDQ 6HQFNHQEHUJ� )UDQNIXUW DP 0DLQ� &ODXGLXV %¸KP� 6WDGWJHVFKLFKWOLFKHV
0XVHXP /HLS]LJ� 7KH 1HZEHUU\ /LEUDU\� &KLFDJR� &KULVWRSK %DOOPHU� OLF�
SKLO�� 8QLYHUVLW¦WVELEOLRWKHN� %DVHO� )UDQFHV %DUXOLFK� 7KH 0RUJDQ /LEUDU\ 	
0XVHXP� 1HZ <RUN� 'U� $QGUHD +DUUDQGW� 0XVLNVDPPOXQJ GHU �VWHUUHLFKLVFKHQ
1DWLRQDOELEOLRWKHN� /L]D 9LFN� +DUYDUG 8QLYHUVLW\� 8QLYHUVLW¦WVELEOLRWKHN� &DVVHO�
$QQH %HUNHV� -H೨HUVRQ /LEUDU\� 0RQWLFHOOR� 86� 0DULD &RVZD\ )RXQGDWLRQ� /RGL�
3LHUUH 0ROOLHU� (OLQH +ROO� SULYDWH OLEUDU\ RI 7RQ .RRSPDQ�

)RU VKRH UHVHDUFK� P\ WKDQNV JRHV WR -XQH 6ZDQQ DQG 'U� ,VDEHOOD &KLDSSDUD RI
$FFDGHPLD GL %HOOH $UWL GL 5RPD� 7KDQNV DOVR WR 'U� .ULVWLQH .ROUXG� $UW KLVWRULDQ
DQG 5HVHDUFK )HOORZ� 6WRFNKROP 8QLYHUVLW\� )RU 6SRKU UHVHDUFK� 'U� :ROIUDP %RGHU�
'U� &OLYH %URZQ� 'U� .DUO 7UDXJRWW *ROGEDFK RI WKH 6SRKU 0XVHXP .DVVHO� 'U� 0DUWLQ
:XOIKRUVW� &KULV 7XWW DQG .HLWK :DUVRS RI WKH 6SRKU 6RFLHW\ RI *UHDW %ULWDLQ� %HDW
:ROI� 0LFKDHO 3DUIHWW� 0LNH %DOGZLQ IRU WHFKQLFDO KDUS TXHVWLRQV�

$ ELJ WKDQNV IRU RWKHU DVSHFWV RI P\ UHVHDUFK� 'U� %HUQG 6FKU¸GHU� 'DQLHOOH 6FKU¸GHU�
$QGUHDV &RQUDG� -RDFKLP DQG $GHOKHLG )RQWDLQH� (OLQH +ROO� 0DULH�(VWHOOH 7ULSRGL�
)UDQN &ROFRUG IRU KDYLQJ VHW XS 3DQGRF IRU PH� 7R 9LWWRULR &D]]DQLJD RI *�&މ
$UFKLWHWWLފ IRU UHDOLVLQJ 'LGHURWކV SODWHV ZLWK FRPSXWHU JUDSKLFV�

7R P\ PRWKHU 0DUJXHULWH� VLVWHUV $QQHWWH DQG 1LFROD� DQG LQ PHPRU\ RI P\ IDWKHU
9LQFHQW� P\ XQFOH )U� %HGH &OHDU\� DQG KDUSLVW 0HUFHGHV %ROJHU�*DUYH\�

$QG ೩QDOO\ WR 'DYLGH 0RQWL� P\ KXVEDQG�

ROOHQ:މ ZLU VR I¾UV /HEHQ PLWHLQDQGHU PXVL]LHUHQ"ފ �/RXLV 6SRKU�



$EEUHYLDWLRQV

7DEOH �� /LVW RI DEEUHYLDWLRQV XVHG LQ WKH WH[W�

$EEUHY ([SODQDWLRQ

$�:JP 9LHQQD� *HVHOOVFKDIW GHU 0XVLNIUHXQGH� %LEOLRWKHN
$0= $OOJHPHLQH PXVLNDOLVFKH =HLWXQJ
E� %DU RU EDUV�
%6% %D\HULVFKH 6WDDWVELEOLRWKHN� 0XQLFK�
ࡐ& )ROG & SHGDO XS� RU & SHGDO LV IROGHG DZD\�
ࡒ& 8QIROG & SHGDO� RU & SHGDO LV IROGHG GRZQ�
F� &HQWXU\�
FD� &LUFD� DURXQG�
'�% %HUOLQ� 6WDDWVELEOLRWKHN ]X %HUOLQ 3UHX¡LVFKHU .XOWXUEHVLW]� 0XVLNDEWHLOXQJ
'�.VS &DVVHO� /RXLV 6SRKU�$UFKLY
'�/(PK /HLS]LJ� +RFKVFKXOH IXɻU 0XVLN� %LEOLRWKHN
'.�.N &RSHQKDJHQ� 'HW .RQJHOLJH %LEOLRWHN 6ORWVKROPHQ
'�3� 'RXEOH�SHGDOOLQJ� 6HH *ORVVDU\ IRU H[SODQDWLRQ�
(G� (GLWLRQ
(�0Q 0DGULG� %LEOLRWHFD 1DFLRQDO
(:9� /RXLV 6SRKU� (LJHQK¦QGLJHV :HUNYHU]HLFKQLV� RU

9HU]HLFKQL¡ V¦POLFKHU &RPSRVLWLRQHQ YRQ /RXLV 6SRKU �DIWHU ����� E\ :XOIKRUVW�
([� ([DPSOH
)LJ� )LJXUH� ೩JXUHV
)�3Q 3DULV� %LEOLRWKªTXH QDWLRQDOH GH )UDQFH� 'HʮSDUWHPHQW GH OD 0XVLTXH
ࡐ* )ROG * SHGDO XS� RU * SHGDO LV IROGHG DZD\�
ࡒ* 8QIROG * SHGDO� RU * SHGDO LV IROGHG GRZQ�
*%�/EO /RQGRQ� 7KH %ULWLVK /LEUDU\
*02 *URYH 0XVLF 2QOLQH
,�0F 0LODQ� &RQVHUYDWRULR GL 0XVLFD *LXVHSSH 9HUGL� %LEOLRWHFD
LQGHS� LQGHSHQGHQWO\
O�K� OHIW KDQG
/)RRW /HIW IRRW RQ ( SHGDO� 6HH *ORVVDU\ IRU H[SODQDWLRQ�
PDM� PDMRU
PLQ� PLQRU
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$EEUHY ([SODQDWLRQ

PRYW� PRYHPHQW
0V PDQXVFULSW
2S� RSXV
2SS� RSXVHV
RSW� RSWLRQDO
SHG� SHGDO� SHGDOV
3O� 3ODWH QXPEHU�V�
U�K� ULJKW KDQG
5&0 5R\DO &ROOHJH RI 0XVLF
5,60 5«SHUWRLUH ,QWHUQDWLRQDO GHV 6RXUFHV 0XVLFDOHV� ZZZ�ULVP�LQIR
6$0 6DPPOXQJ $OWHU 0XVLNLQVWUXPHQWH� .XQVWKLVWRULVFKHV 0XVHXP 9LHQQD
VHS� VHSDUDWHO\
VLJ� VLJQD� VLJQDWXUH
7DE� 7DEOH
WUDQV� WUDQVODWHG� WUDQVODWLRQ
7�3� 7ULSOH�SHGDOOLQJ� 6HH *ORVVDU\ IRU H[SODQDWLRQ�
9DU� YDULDWLRQ
:R2� :HUN RKQH 2SXVQXPPHU �:RUN ZLWKRXW RSXV QXPEHU E\ /RXLV 6SRKU��
:T� :RWTXHQQH QXPEHU IRU WKH ZRUNV RI &� 3� (� %DFK

6\VWHP RI SLWFK QRWDWLRQ
+HOPKROW] SLWFK QRWDWLRQ V\VWHP LV XVHG WKURXJKRXW� FDSLWDO DQG VPDOO OHWWHUV� VXSHU�
DQG VXEVFULSW�QXPEHUV� LQ SODFH RI GDVKHV �PLGGOH F  F��� &�� &�� &� F� F�� F�� F��

7UDQVODWLRQV
4XRWHG SDVVDJHV LQ *HUPDQ DQG )UHQFK DUH LQFOXGHG LQ WKH PDLQ WH[W DQG WUDQVODWHG
LQWR (QJOLVK LQ WKH IRRWQRWHV� $OO WUDQVODWLRQV DUH PLQH� XQOHVV RWKHUZLVH VWDWHG�

+DUS
7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D
VLQJOH�DFWLRQ SHGDO PHFKDQLVP�



*ORVVDU\

$FFURFK«� 7R ೩[ D SHGDO�

ފDVH%މ NH\� 7KLV LV WKH NH\ LQ ZKLFK D KDUS LV WXQHG� EHIRUH SOD\LQJ D SLHFH� ZKHUH
DOO WKH SHGDOV DUH LQ WKH XSSHU SRVLWLRQ� 7KH VWULQJV DUH WKHQ VDLG WR EH LQ DQ ފRSHQމ
SRVLWLRQ� 7KH PRVW XVXDO NH\ LV (�೪DW PDMRU� JLYLQJ WKH KDUSLVW WKH SRVVLELOLW\ RI
SOD\LQJ LQ NH\V ZLWK WKUHH ೪DWV DQG IRXU VKDUSV� +RZHYHU� %�೪DW� $�೪DW DQG '�೪DW
DUH DOVR VRPHWLPHV UHTXLUHG� 7KH ފEDVHމ NH\ GHWHUPLQHV ZKDW IRXUWHHQ VHPLWRQHV
SHU RFWDYH DUH DYDLODEOH WR WKH KDUSLVW IRU DQ HQWLUH SLHFH� RU D PRYHPHQW RI D SLHFH�

%«TXLOOHV� $ PHFKDQLVP WR VKRUWHQ WKH YLEUDWLQJ OHQJWK RI D VWULQJ� 7KH\ DUH D
SDLU RIމ VPDOO PHWDO OHYHUV� RQH RQ HDFK VLGH RI WKH VWULQJ� ZKLFK SLQFKHG WKH VWULQJ
IURP RSSRVLWH VLGHV ZKHQ WKH SHGDO ZDV GHSUHVVHGފ�� 7KLV PHFKDQLVP ZDV PRVWO\
XVHG E\ WKH &RXVLQHDX OXWKLHUV�

&RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� $ SHGDO ERDUG �UDQJH )��*� WKDW ZDV
SODFHG XQGHU WKH KDUS DQG SOD\HG ZLWK WKH IHHW� ,W ZDV RQH RI WKH LQYHQWLRQV WKDW
.UXPSKROW] SUHVHQWHG WR WKH Oކ$FDGHPLH 5R\DOH GH 6FLHQFHV LQ 1RYHPEHU �����
.UXPSKROW]ކV $PDQWH DEDQGRQQ«H� $LU 3DURGL« VXU Oކ$GDJLR GH ĔXYUH ;,9 IRU
YLROLQ� YRLFH� KDUS RU SLDQR DQG FRQWUHEDVVH FRXOG KDYH EHHQ WKH ZULWWHQ IRU WKLV
LQVWUXPHQW�

&URFKHWV� $ PHFKDQLVP WR VKRUWHQ WKH YLEUDWLQJ OHQJWK RI D VWULQJ� 6PDOO KRRNV DUH
VFUHZHG RQ WR D VSLQGOH ZKLFK MXWV RXW IURP WKH QHFN WKURXJK WKH IURQW�DFWLRQ SODWH�
:KHQ WKH SHGDO LV SUHVVHG� WKH FURFKHW SXVKHV WKH VWULQJ DJDLQVW WKH VHPLWRQH QXW
ZKLFK UHVXOWV LQ WKH VKRUWHQLQJ RI WKH YLEUDWLQJ OHQJWK RI WKH VWULQJ E\ D VHPLWRQH�

'HFURFK«� 7R XQ೩[ D SHGDO�

'RXEOH�SHGDO WHFKQLTXH�'RXEOH�SHGDOOLQJ �'�3��� LV WKH DFW RI PRYLQJ WZR
DGMDFHQW SHGDOV RU WZR QRQ�DGMDFHQW SHGDOV RQ RQH VLGH RI WKH KDUS XVLQJ RQH
IRRW� 7KLV LV DFKLHYHG E\ SODFLQJ WKH IRRW SHUSHQGLFXODU WR WKH KDUS� DFURVV WKH
SHGDOV� 7KH SHGDOV FDQ EH SUHVVHG GRZQ WRJHWKHU RU VHSDUDWHO\ E\ SLYRWLQJ WKH
IRRW� 7KH KHHO PRYHV DQ LQQHU SHGDO DQG WKH WRH PRYHV DQ RXWHU SHGDO� :KHQ WKH
SHGDOV DUH QRW DGMDFHQW WR HDFK RWKHU� GRXEOH�SHGDOOLQJ LV DFKLHYHG E\ IROGLQJ DZD\
D SHGDO� XVXDOO\ WKH & SHGDO RQ WKH OHIW VLGH RU WKH ) RU * SHGDO RQ WKH ULJKW VLGH RI
�5REHUW $GHOVRQ� $ODLQ 5RXGLHU� DQG )UDQFLV 'XYHUQD\� 5HGLVFRYHULQJމ &RXVLQHDXކV )RXUWHHQ�3HGDO

+DUSފ� 7KH *DOSLQ 6RFLHW\ -RXUQDO �� ������� �������ހ ����
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WKH EDVH RI WKH KDUS� 7KH UHPDLQLQJ ' DQG % SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH
KDUS DQG WKH ) DQG $ SHGDOV RQ WKH ULJKW FDQ EH WKHQ RSHUDWHG ZLWK RQH IRRW�

'RXEOH�DFWLRQ SHGDO KDUS� 6HH +DUSH ¢ GRXEOH PRXYHPHQW

)L[«� 7R ೩[ D SHGDO LQ WKH ORZHU QRWFK�

)RXUFKHWWHV� $ PHFKDQLVP WR VKRUWHQ WKH YLEUDWLQJ OHQJWK RI D VWULQJ� 7KH\ DUH
IRUNHG GLVFV� ZLWK WZR VPDOO SLQV DQG ZKHQ WKH GLVF URWDWHV� WKH SLQV SLQFK WKH
VWULQJV� 7KLV PHFKDQLVP ZDV SDWHQWHG LQ ����� 7KLV PHFKDQLVP EHFDPH WKH
VWDQGDUG PHFKDQLVP DQG LV VWLOO XVHG LQ PRGHUQ SHGDO KDUSV�

+DUSH ¢ FURFKHWV� $ V\VWHP WR VKRUWHQ WKH YLEUDWLQJ OHQJWK RI HDFK VWULQJ� $
FURFKHW RU FUXWFK SUHVVHV DJDLQVW WKH VWULQJ WR DOWHU WKH SLWFK� ,W ZDV ೩UVW PDGH E\
+RFKEUXFNHU�

+DUSH ¢ GRXEOH PRXYHPHQW� +DUS ZLWK RQH URZ RI VWULQJV DQG VHYHQ SHGDOV
ZKLFK FDQ DOWHU HDFK VWULQJ E\ WZR VHPLWRQHV� 6HEDVWLHQ (UDUG SDWHQWHG WKLV
PHFKDQLVP EHWZHHQ ���������� 7KLV SHGDO PHFKDQLVP LV VWLOO XVHG DQG LV XVHG LQ
WKH VWDQGDUG SHGDO KDUS WRGD\�

+DUSH ¢ VLPSOH PRXYHPHQW� $ KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP�

+DUSH RUGLQDLUH� $ KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP�

+DUSH RUJDQLV«H� KDUS ZLWK RQH URZ RI VWULQJV DQG VHYHQ SHGDOV ZKLFK FDQ DOWHU
WKH SLWFK RI HDFK VWULQJ E\ RQH VHPLWRQH� 7KLV WHUP ZDV XVHG E\ 'LGHURW WR GHVFULEH
WKH SHGDO KDUS RI WKH HLJKWHHQWK FHQWXU\�

+DUSH VLPSOH� WHUP XVHG LQ WKH HLJKWHHQWK FHQWXU\ WR GHVFULEH DQ\ KDUS ZLWKRXW
D SHGDO PHFKDQLVP WR DOWHU WKH SLWFK RI WKH VWULQJV�

-HX GHV S«GDOHV� 7KLV UHIHUV LV WKH KLVWRULFDO WHUP ZKLFK HQFRPSDVVHV DQ\ VRUW RI
SHGDO PRYH�

/HIW IRRW RQ ( SHGDO �/)RRW�� 7KLV LV D WHFKQLTXH RI XVLQJ WKH OHIW IRRW WR PRYH
WKH ( SHGDO� ZKLFK LV WKH ೩UVW SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS� 7KLV LV ೩UVW
UDLVHG E\ %DFNRIHQ LQ �����

.UXPSKROW] UXOH� .UXPSKROW] ZULWHV RQ WKH IURQWLVSLHFH RI KLV 'HX[ 6LPSKRQLHV�
2S� ��� 1DGHUPDQ HGLWLRQ�

3RXUމ IDFLOLWHU Oކ«[«FXWLRQ GDQV OH PDQLHPHQW GHV 3«GDOOHV SRXU WRXWH
0XVLTXH TXHOFRQTXH FRPSRV«H SRXU OD +DUSH� Oކ$XWHXU LQGLTXH TXHOTXH
IRLV GDQV VRQ ĔXYUH ;,H OH 6RO੤ HQ SODFH GX /D੢ SRXU QH SDV G«FURFKH]
OH /D TXL VH WURXYH QDWXUHO ¢ OD &OHI� RX ELHQ 8W੤ HQ SODFH GH 5H੢ DLQVL
TXH OH 5H੤ DX�OLHX GH 0L੢ޓ(Q REVHUYDQW J«Q«UDOOHPHQW FHWWH P«WKRGH�
RQ WURXYHUD ELHQ PRLQV GH GL೨LFXOW«V GDQV FHW LQVWUXPHQWފ�

7Rމ IDFLOLWDWH WKH H[HFXWLRQ LQ PRYLQJ WKH SHGDOV IRU DOO PXVLF FRPSRVHG
IRU WKH KDUS� WKH DXWKRU LQGLFDWHV VRPHWLPHV LQ KLV 2S� ;, WKDW WKH
*੤ UHSODFHV WKH $੢ LQ RUGHU QRW WR UHOHDVH WKH $ ZKLFK LV IRXQG LQ WKH
NH\ VLJQDWXUH� RU WKH &੤ UHSODFHV WKH '੢ DQG WKH '੤ UHSODFHV WKH (੢ޓ
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2EVHUYLQJ WKLV PHWKRG LQ JHQHUDO� RQH ZLOO ೩QG IHZHU SUREOHPV RQ WKLV
LQVWUXPHQWފ�

0XOWL�SHGDOOLQJ� UHIHUV WR HLWKHU GRXEOH� RU WULSOH�SHGDOOLQJ ZLWKRXW VSHFLI\LQJ
RQH LQ SDUWLFXODU�

2SHQ VWULQJV� 7KH SLWFKHV RI WKH VWULQJV RI WKH KDUS ZKHQ WKH SHGDOV DUH LQ WKH
XSSHU SRVLWLRQ DQG QRW LQ XVH�

3HGDO QRWFK� 7KLV LV WKH SODFH ZKHUH D SHGDO FDQ EH ೩[HG� ZKHQ D SHGDO LV GHSUHVVHG�
,W LV VKRZQ LQ ೩J� ����

3«GDOH ¢ UHQIRUFHPHQW� 7KH S«GDOH ¢ UHQIRUFHPHQW LV DQ HLJKWK SHGDO ORFDWHG
RQ WKH OHIW�KDQG VLGH RI WKH EDVH RI KDUS� :KHQ WKH SHGDO LV SUHVVHG GRZQ� WKH
PHFKDQLVP RI WKH SHGDO RSHQV ೩YH VKXWWHUV ZKLFK DUH IRXQG DW WKH EDFN RI WKH
UHVRQDQFH ER[ RI D SHGDO KDUS� :KLOH SOD\LQJ� WKH PRYHPHQWV RI WKLV SHGDO� SUHVVLQJ
GRZQ� ೩[LQJ DQG UHOHDVLQJ �RSHQLQJ� ೩[LQJ WKH VKXWWHUV RSHQ DQG FORVLQJ WKH
VKXWWHUV�� DOWHU WKH G\QDPLFV DQG TXDOLW\ RI WKH VRXQG SURGXFHG� ,W LV RSHUDWHG E\
WKH OHIW IRRW� ,W ZDV LQYHQWHG E\ .UXPSKROW] DQG 1DGHUPDQ LQ ���� DQG VXEVHTXHQWO\
LPLWDWHG E\ PRVW KDUS PDNHUV LQ )UDQFH DQG (QJODQG�

3HGDO JOLVVDQGR� ,I D VWULQJ LV SOXFNHG DQG WKHQ WKH SHGDO LV SUHVVHG GRZQ RU
UHOHDVHG� WKH SHGDO PRYHPHQW SURGXFHV DQRWKHU VRXQGLQJ QRWH� HLWKHU D VHPLWRQH
KLJKHU RU ORZHU� ZKHUH QR LQWHUPHGLDU\ SLWFKHV EHWZHHQ RQH VHPLWRQH DQG DQRWKHU
DUH DXGLEOH�

3HGDO URG� 3HGDO URGV XVXDOO\ UXQ LQVLGH WKH FROXPQ RI WKH KDUS DQG OLQN WKH SHGDO
PHFKDQLVP RQ WKH ERWWRP RI WKH KDUS WR WKH PHFKDQLVP LQ WKH QHFN RI WKH KDUS�
(DFK KDUS KDV VHYHQ SHGDO URGV�

6LQJOH�DFWLRQ SHGDO KDUS� 6HH +DUSH ¢ VLPSOH PRXYHPHQW

6RXUGLQH SHGDO� 7KLV SURGXFHV DQ HFKR H೨HFW IURP WKH YLEUDWLRQV RI UHVRQDWLQJ
VWULQJV� .UXPSKROW] DQG &RXVLQHDX LQYHQWHG WZR GL೨HUHQW W\SHV�

6RXSDSH SHGDO� 6HH 3«GDOH ¢ UHQIRUFHPHQW

6SULQJ RI VXSSRUW� %RFKVDކV LQYHQWLRQ WR ೩[ WKH KDUS DW D FHUWDLQ DQJOH ZKHQ
SOD\LQJ� (UDW FODLPHG LW DV KLV LQYHQWLRQ�

6ZHOO SHGDO� 6HH 3«GDOH ¢ UHQIRUFHPHQW

7ULSOH�SHGDO WHFKQLTXH�WULSOH�SHGDOOLQJ �7�3��� WKUHH SHGDOV DUH SUHVVHG GRZQ
WRJHWKHU ZLWK RQH IRRW� 7KLV LV XVXDOO\ FDUULHG RXW RQ WKH ULJKW�KDQG VLGH RI WKH
KDUS� LQYROYLQJ WKH )� * DQG $ SHGDOV� EXW FDQ DOVR EH SHUIRUPHG ZLWK WKH '� &� DQG
% SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH KDUS�
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,QWURGXFWLRQ

3URORJXH

7KH DLP RI WKLV WKHVLV LV WR H[SORUH KRZ WR PRYH WKH SHGDOV RQ KDUSV ZLWK D VLQJOH�
DFWLRQ SHGDO PHFKDQLVP IURP ���� WR ����� WDNLQJ LQWR FRQVLGHUDWLRQ WKH UHSHUWRLUH
RI WKH VDPH WLPH�SHULRG�� ,W LV SUREOHPDWLF WR GH೩QH D WRSLF ZLWK D EHJLQQLQJ DQG
HQG GDWH� )RU WKH SXUSRVHV RI WKLV VWXG\� WKH GDWH ���� KDV EHHQ FKRVHQ DV LW UHIHUV
WR WKH HDUOLHVW VXUYLYLQJ KDUS ZLWK SHGDOV� ZKLFK LV KRXVHG DW WKH .XQVWKLVWRULVFKHV
0XVHXP LQ 9LHQQD�� 7KH ODVW KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP ZDV EXLOW
E\ WKH (UDUG ೩UP LQ 3DULV LQ ������ 2WKHU PRGHOV RI SHGDO KDUSV� ZKLFK KDYH D
VLQJOH�DFWLRQ SHGDO PHFKDQLVP EXW ZHUH LQYHQWHG DIWHU ����� ZLOO QRW EH VWXGLHG
KHUH� 7KLV LQFOXGHV 7\UROHDQ ފUDGO%މ KDUSV� ODWH QLQHWHHQWK�FHQWXU\ $PHULFDQ
VLQJOH�DFWLRQ SHGDO KDUSV DQG WKH WZHQWLHWK�FHQWXU\ LOOLQJ'މ 0RGHOފ KDUSV� (DFK RI
WKHVH SHGDO KDUSV KDYH WKHLU RZQ LQVWUXPHQW�VSHFL೩F UHSHUWRLUH ZKLFK VXUSDVVHV
WKH WLPH�IUDPH RI WKLV WKHVLV�

�7KLV LW WKH ೩UVW FRPSUHKHQVLYH VWXG\ RQ KDUS SHGDOOLQJ WHFKQLTXH� KWWS���ZZZ�DPV�QHW�RUJ�GGP�
XQVWKLVWRULVFKHV.މ� 0XVHXP :LHQ�%LOGGDWHQEDQNފ� DFFHVVHG )HEUXDU\ �� ����� KWWS�

��ELOGGDWHQEDQN�NKP�DW�� 7KLV KDUS LV QRW SDUW RI WKH RQOLQH GDWDEDQN RI LQVWUXPHQWV RI WKH
PXVHXP� ,W LV DOVR QRW SDUW RI WKH RQOLQH GDWDEDVH� QWHUQDWLRQDO,މ 'LUHFWRU\ RI 0XVLFDO
,QVWUXPHQW &ROOHFWLRQVފ� DFFHVVHG )HEUXDU\ �� ����� KWWS���QHWZRUN�LFRP�PXVHXP�FLPFLP�UHVRXUFHV�
LQWHUQDWLRQDO�GLUHFWRU\�RI�PXVLFDO�LQVWUXPHQW�FROOHFWLRQV�� $ GHWDLOHG GHVFULSWLRQ FDQ EH IRXQG LQ
'DJPDU 'UR\VHQ�5HEHU� +DUIHQ GHV %HUOLQHU 0XVLNLQVWUXPHQWHQ�0XVHXPV� %HVWDQGVNDWDORJ �%HUOLQ�
������ ������ 7KH KDUS LV LGHQWL೩HG DV 6$0 ���� 6HH $EEUHYLDWLRQV� $ KDQGZULWWHQ ODEHO PDUNHG
RFKEUXFNHU�'RQDXZ¸UWK+މ ފ���� DFFRPSDQLHV WKLV KDUS� DWWULEXWLQJ LW WR -DFRE +RFKEUXFNHU� /XGZLJ
:ROI� RKDQQ-މ %DSWLVW +RFKEUXFNHU ����������� XQG GLH +DUIHQPRGH LQ 3DULVފ� 0XVLN LQ %D\HUQ ��� QR�
� ������� ������� -DFRE +RFKEUXFNHU ������������ KDUS PDNHU IURP 'RQDXZ¸UWK� *HUPDQ\�
�(UDUG ೩UP� SLDQR DQG KDUS PDQXIDFWXUHV� 6«EDVWLHQ (UDUG ������������ 5REHUW $GHOVRQ HW DO�� HGV��

7KH +LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS LQ /HWWHUV DQG 'RFXPHQWV� ���������� YRO� � �&DPEULGJH�
&DPEULGJH 8QLYHUVLW\ 3UHVV� ������ �� +DUS QR� ����� OLVWHG LQ (UDUGކV KDUS OHGJHUV DV D KDUS ZLWK
D VLPSOHމ PRXYHPHQWފ ZDV PDQXIDFWXUHG LQ -DQXDU\ ���� DQG ODWHU VROG RQ 2FWREHU ��� ����� WR 0U
0DLQJR­O RI 5HQQHV� (UDUG� 5HJLVWUH GH IDEULFDWLRQ� �����ހ���� KWWS���DUFKLYHVPXVHH�FLWHGHODPXVLTXH�
IU�H[SORLWDWLRQ�,QIRGRF�GLJLWDOFROOHFWLRQV�YLHZHUSRSXS�DVS["VHLG (B����B�B��B3����� +DUSHV� QrGH
V«ULH ���� ¢ �����1rLQY� (����������� «O«PHQW ��� $OO KDUSV OLVWHG LQ (UDUGކV 3DULVLDQ OHGJHU ERRNV
ZKLFK DUH EXLOW DIWHU ���� DUH GRXEOH�DFWLRQ SHGDO KDUSV� DV WKH GHVFULSWLRQ VLPSOHމ PRYHPHQWފ LV QHYHU
XVHG DJDLQ�
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http://bilddatenbank.khm.at/
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7HUPLQRORJ\

7KLV WKHVLV GLVFXVVHV D KDUS ZLWK D VLQJOH URZ RI VWULQJV ZLWK VHYHQ SHGDOV ZKLFK
FRUUHVSRQG WR WKH VHYHQ QRWHV RI WKH GLDWRQLF VFDOH DQG VRPHWLPHV RQH RU WZR
DGGLWLRQDO H೨HFW SHGDOV� 7RGD\ WKLV W\SH RI KDUS LV FRPPRQO\ FDOOHG D VLQJOH�DFWLRQ
SHGDO KDUS DV HDFK SHGDO� ZKHQ PRYHG� DOWHUV WKH YLEUDWLQJ OHQJWK RI RQH VWULQJ LQ
HYHU\ RFWDYH E\ RQH VHPLWRQH� 7KH SHGDOV DUH IRXQG DW WKH EDVH RI WKH KDUS DQG DUH
RSHUDWHG E\ WKH IHHW SURGXFLQJ VHYHQ DGGLWLRQDO SLWFKHV WR WKH VHYHQ SLWFKHV RI WKH
ފRSHQމ VWULQJV�� 7KHUHIRUH� HDFK VWULQJ FDQ SURGXFH XS WR WZR SLWFKHV�

7KH LQYHQWLRQ RI WKH ೩UVW KDUS ZLWK SHGDOV LV XVXDOO\ DWWULEXWHG WR -DFRE +RFKEUXFNHU
LQ *HUPDQ\ LQ ����� DV VWDWHG E\ KLV VRQ -RKDQQ %DSWLVW +RFKEUXFNHU� LQ WKH SUHIDFH
WR KLV 5HFXHLO Gކ$ULHWWHV�

DQW\$މ VRXYHQW HQWHQGX ¢ 3DULV TXHOTXކXQ VH ೪DWWHU Gކ¬WUH OކLQYHQWHXU
GH OD KDUSH S«GDOH� MH FURLV GHYRLU LFL� SRXU XQ SHX KXPLOLHU VRQ DPRXU
SURSRUH� DYDQ�FHU� TXކD\DQW «W« LQFRQQXH� MXVTXކHQ ����� HOOH IXW GDQV
FH WHPV O¢ LQYHQW«H SDU PRQ SHUH Q« HQ ����� HW PRUW HQ �ފ�����

7KH IDPRXV (QF\FORS«GLH RI 'HQLV 'LGHURW HQWLWOHV D WHFKQLFDO GUDZLQJ RI D KDUS
ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP DV DQ KDUSH RUJDQLV«H LQ KLV 5HFXHLO GH
3ODQFKHV RI ������ 7KLV GUDZLQJ� DQG DQRWKHU WKUHH WHFKQLFDO GUDZLQJV RI WKH SHGDO
PHFKDQLVP� FRPSOHPHQW WKH DUWLFOH ފDUSH+މ ZULWWHQ E\ 3ULQFH &DVLPLU 0LFKDHO
2JLQVNL� LQ 'LGHURWކV (QF\FORS«GLH� YROXPH HLJKW RI ������� 'DJPDU 'UR\VHQ�5HEHU
VXJJHVWV WKDW WKH DUWLFOH DQG GUDZLQJV FRXOG DOUHDG\ KDYH EHHQ SUHSDUHG E\ �����
7KH DXWKRU KDV LGHQWL೩HG WKDW WKH WH[W LQ 2JLQVNLކV DUWLFOH DQG WKH LQWURGXFWLRQ WR
3KLOLSSH�-DFTXHV 0H\HUކV0«WKRGH RI ���� LV LQ SODFHV LGHQWLFDO��� ,W LV WKH DXWKRUކV
RSLQLRQ WKDW ERWK WH[WV FRXOG GDWH IURP DV HDUO\ DV ����� ZKHQ 'LGHURW ೩UVW KHDUG
D SHGDO KDUS��� 7KH KDUS DUWLFOH VWDWHV WKDW WKH KDUS LV ފRUJDQLV«Hމ ZKHQ D KDUS

�6HH *ORVVDU\�
�-RKDQQ %DSWLVW +RFKEUXFNHU ������������ KDUSLVW DQG FRPSRVHU�
�-RKDQQ %DSWLVW +RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV FKRLVLHV DYHF GHV DFFRPSDJQHPHQWV GH KDUSH GRLJW«V

HW XQH SHWLWH JDPPH� RS� � �3DULV� >����@�� DYLQJ+މ RIWHQ KHDUG LQ 3DULV RI VRPHRQH ERDVWLQJ RI EHLQJ
WKH LQYHQWRU RI WKH SHGDO KDUS� , IHHO , PXVW KHUH� WR VXEGXH D OLWWOH KLV HJR� WKDW LW KDG EHHQ XQNQRZQ
XQWLO ����� ,W ZDV� LQ WKDW WLPH� LQYHQWHG E\ P\ IDWKHU ERUQ LQ ���� DQG GLHG LQ ފ�����
�'HQLV 'LGHURW DQG -HDQ /H 5RQG Gކ$OHPEHUW� 5HFXHLO GH SODQFKHV� VXU OHV VFLHQFHV� OHV DUWV OLEHUDX[�

HW OHV DUWV P«FKDQLTXHV� DYHF OHXU H[SOLFDWLRQ� 7RPH ��� 4XDWULªPH OLYUDLVRQ� ��� 3ODQFKHV �3DULV�
%ULDVVRQ� ������ /87+(5,(� 6HFRQGH VXLWH� 3ODQFKH ;,;�
�3ULQFH &DVLPLU 0LFKDHO 2JLQVNL ���������� RU ������ހ���� QREOHPDQ DQG KDUSLVW�
ފ�)53$+މ�� (QF\FORS«GLH RX 'LFWLRQQDLUH UDLVRQQ« GHV 6FLHQFHV� GHV $UWV HW GHV 0«WLHUV �3DULV�
%ULDVVRQ� ������ ���ހ�� 6HH $SSHQGL[ ,� VHFWLRQ ,�� IRU DUWLFOH DQG WUDQVODWLRQ� 3ODWHV DQG WH[W�
��3KLOLSSH�-DFTXHV 0H\HU� (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH /D +DUSH DYHF XQH 0«WKRGH GH
DFFRUGHUކ/ �3DULV� ������ ��ހ� 3KLOLSSH�-DFTXHV 0H\HU ������������ KDUSLVW DQG FRPSRVHU�
��'UR\VHQ�5HEHU� +DUIHQ� ��� 'HQLV 'LGHURW� /HWWUHV ¢ 6RSKLH 9ROODQG �3DULV� *DUQLHU� ������ ��ހ����
/HWWHU RI $XJXVW �� ����� DYDLVކMޓމ «W« LQYLW«� OD VHPDLQH SDVV«H� SDU OH FRPWH 2JLQVNL ¢ OކHQWHQGUH
MRXHU GH OD KDUSH� FH TXL VH ೩W KLHU HQ VHFUHW� QRXV Qކ«WLRQV TXH 0PH Gކ�SLQD\� OH FRPWH HW PRL� -H QH
FRQQDLVVDLV SRLQW FHW LQVWUXPHQW� HVWކ& XQ GHV SUHPLHUV TXH OHV KRPPHV RQW G½ LQYHQWHU� 5LHQ QކHVW SOXV
VLPSOH TXH GHV FRUGHV WHQGXHV HQWUH WURLV PRUFHDX[ GH ERLV� /H FRPWH HQMRX« GކXQH O«JªUHW« «WRQQDQWH�
,O QH ODLVVH SDV LPDJLQHU� SDU OކH[WU¬PH IDFLOLW« TXކLO D� TXކLO H[«FXWH OHV PRUFHDX[ OHV SOXV GL೨LFLOHV� /D
KDUSH PH SOD°W� HOOH HVW KDUPRQLHXVH� IRUWH� JDLH GDQV OHV GHVVXV� WULVWH HW P«ODQFROLTXH GDQV OH EDV�
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KDV SHGDOV DQG ZKHQ WKH FROXPQ RI WKH KDUS LV KROORZ� $ KROORZ FROXPQ FRQWDLQV
VHYHQ SHGDO URGV�� ZKLFK FRQQHFW WKH SHGDOV WR WKH PHFKDQLVP WKDW VKRUWHQV WKH
YLEUDWLQJ OHQJWK RI HDFK VWULQJ�

HW&މ LQVWUXPHQW �3O� GH /XWK� HVW FRPSRV« GH WURLV SDUWLHV SULQFLSDOHV�
�r� GކXQH FDLVVH $� IDLWH GH ERLV OHJHU HW VRQRUH� �r� GކXQ PRQWDQW
%� VROLGH TXDQG OD KDUSH HVW VLPSOH� PDLV FUHX[ TXDQG OD KDUSH HVW
RUJDQLV«Hޓ 2Q D UHP«GL« ¢ FHWWH LPSHUIHFWLRQ� HQ DMRXWDQW GHV S«GDOHV
¢ FHW LQVWUXPHQW� HW RQ GLW DORUV TXކLO HVW RUJDQLV«ފ���

'LGHURW GH೩QHV WKH ZRUG 2UJDQLVHU LQ YROXPH HOHYHQ RI WKH (QF\FORS«GLH� DOVR
SXEOLVKHG LQ ����� DV�

�5)1,6$*25މ Y� DFW� WHUPH G2ކUJDQLVWH� FކHVW XQLU XQH SHWLWH RUJXH ¢
XQ FODYHFLQ� RX ¢ TXHOTXH DXWUH LQVWUXPHQW VHPEODEOH� ¢ XQH «SLQHWWH�
SDU H[HPSOH� HQ VRUWH TXކHQ DEDLVVDQW OHV WRXFKHV GH FHW LQVWUXPHQW�
RQ IDVVH MRXHU OކRUJXH HQ P¬PH�WHPSVފ���

7KH LQVWUXPHQW GHVFULEHG LQ WKH ފ2UJDQLVHUމ DUWLFOH LV WKH FODYHFLQ RUJDQLV« RU
FODYLRUJDQ� D NH\ERDUG LQVWUXPHQW ZKLFK FRPELQHV D KDUSVLFKRUG DQG DQ RUJDQ�
DQ LQVWUXPHQW� ZLWK ERWK VWULQJV DQG SLSHV� ZKLFK KDV SHGDOV DW WKH EDVH RI WKH
LQVWUXPHQW WR RSHUDWH WKH EHOORZV RI WKH RUJDQ��� 2UJDQLVHU ZDV XVHG DV D PXVLFDO
WHUP DV HDUO\ DV ����� DV LQ WKH ೩UVW HGLWLRQ RI /H 'LFWLRQQDLUH GH Oކ$FDG«PLH
)UDQ©RLVH���

QREOH SDUWRXW� GX PRLQV VRXV OHV GRLJWV GX FRPWH� PDLV PRLQV SDWK«WLTXH TXH OD PDQGRUH� FކHVW SHXW�¬WUH
TXH OH FRPWH 2JLQVNL� MHXQH� EDGLQ� IRO¤WUH� QކD SDV HQFRUH OH JR½W GHV FKDQWV WHQGUHV HW WRXFKDQWV� HW
PDOKHXUHXVHPHQW FH VRQW OHV VHXOV TXL Pކ«PHXYHQW� PކDJLWHQW HW PކHQOªYHQW ¢ PRL�P¬PH� /H FRPWH
YLQW ¢ VHSW KHXUHV� ,O MRXD SRXU QRXV WURLV MXVTXކ¢ GL[ފ� ,ޓމ ZDV LQYLWHG WKH ZHHN EHIRUH E\ WKH &RXQW
2JLQVNL WR KHDU KLP SOD\ WKH KDUS� ZKDW ZDV GRQH \HVWHUGD\ LQ VHFUHW� ZH ZHUH RQO\ 0DGDPH Gކ�SLQD\�
WKH &RXQW DQG PH� , GLG QRW NQRZ WKLV LQVWUXPHQW� ,W PXVW KDYH EHHQ WKH ೩UVW >LQVWUXPHQW@ WKDW PHQ
KDYH LQYHQWHG� 1RWKLQJ LV VLPSOHU WKDQ VWULQJV VWUHWFKHG EHWZHHQ WKUHH SLHFHV RI ZRRG� 7KH &RXQW
SOD\HG ZLWK DVWRQLVKLQJ IDFLOLW\� 2QH FDQQRW LPDJLQH� E\ WKH H[WUHPH HDVH KH GHPRQVWUDWHV� WKDW KH
H[HFXWHV WKH PRVW GL೨LFXOW SLHFHV� 7KH KDUS SOHDVHV PH� LW LV KDUPRQLRXV� VWURQJ� FKHHUIXO LQ WRS UDQJH�
VDG DQG PHODQFKRO\ DW WKH ERWWRP� QREOH HYHU\ZKHUH� DW OHDVW XQGHU WKH ೩QJHUV RI WKH &RXQW� EXW OHVV
SRLJQDQW WKDQ WKH PDQGROLQ� LW PD\ EH WKDW WKH FRXQW 2JLQVNL� \RXQJ� SOD\IXO� KLJK�VSLULWHG� GRHV QRW
KDYH WKH WDVWH RI WHQGHU DQG WRXFKLQJ VRQJV� DQG XQIRUWXQDWHO\ WKH\ DUH WKH RQO\ WKDW PRYH PH� H[FLWH
DQG URXVH PH� 7KH &RXQW FDPH DW VHYHQ� +H SOD\HG IRU XV WKUHH XQWLO WHQފ�
��6HH *ORVVDU\�
ފ�)53$+މ�� ���ހ�� 7KLVމ LQVWUXPHQW �3O� GH /XWH� LV FRPSRVHG RI WKUHH PDLQ SDUWV� �� D ER[ $� PDGH
RI OLJKW DQG VRQRURXV ZRRG� �r� D SLOODU %� VROLG ZKHQ WKH KDUS LV VLPSOH EXW KROORZ ZKHQ WKH KDUS LV OLNH
DQ RUJDQޓ:H UHPHGLHG WKLV VKRUWFRPLQJ E\ DGGLQJ SHGDOV WR WKH LQVWUXPHQW� DQG WKHQ VDLG WKDW LW LV
PHFKDQLVHGފ� 7KH ZRUG ފVLPSOHމ LQ WKLV FRQWH[W UHIHUV WR DQ\ KDUS ZLWKRXW SHGDOV�
ފ�5)1,6$*25މ�� (QF\FORS«GLH RX 'LFWLRQQDLUH UDLVRQQ« GHV 6FLHQFHV� GHV $UWV HW GHV 0«WLHUV �3DULV�
%ULDVVRQ� ������ ���� $މ WHUP XVHG E\ RUJDQLVWV� LW XQLWHV D OLWWOH RUJDQ WR D KDUSVLFKRUG� RU WR VRPH
RWKHU VLPLODU LQVWUXPHQW� WR D VSLQHW� IRU H[DPSOH� VR WKDW ZKHQ WKH NH\V RI WKLV LQVWUXPHQW DUH ORZHUHG�
RQH FDQ SOD\ WKH RUJDQ DW WKH VDPH WLPHފ�
��)RU D PXVLFDO KLVWRU\ RI WKH WHUP VHH 'RQDOG +RZDUG %RDOFK DQG 3HWHU :LOOLDPV� ފ�ODYLRUJDQ&މ *URYH
0XVLF 2QOLQH �2[IRUG 8QLYHUVLW\ 3UHVV�� DFFHVVHG 6HSWHPEHU ��� ����� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�
FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF�������
��/H 'LFWLRQQDLUH GH Oކ$FDG«PLH )UDQ©RLVH �3DULV� &RLJQDUG� ������ ���� �)1,6$*25މ Y� DW� -RLQ
D VPDOO RUJDQ WR DQRWKHU PXVLFDO LQVWUXPHQW� KDUSVLFKRUG� VR WKDW ZKHQ ORZHULQJ WKH NH\V RI WKLV
LQVWUXPHQW RQ FDQ SOD\ WKH RUJDQ DW WKH VDPH WLPH� 2UJDQLVH D KDUSVLFKRUG� D VSLQHWފ�

http://www.oxfordmusiconline.com/subscriber/article/grove/music/05920
http://www.oxfordmusiconline.com/subscriber/article/grove/music/05920
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�5)1,6$*25މ Y� D� -RLQGUH XQH SHWLWH RUJXH ¢ XQ DXWUH LQVWUXPHQW
GH PXVLTXH� FODYHFLQ� HQ VRUWH TXކHQ DEDLVVDQW OHV WRXFKHV GH FHW
LQVWUXPHQW RQ IDVVH MRXHU OކRUJXH HQ P¬PH�WHPSV� 2UJDQLVHU XQ
FODYHVVLQ� XQH HVSLQHWWHފ�

7KH ZRUG RUJDQLV«H� ZKHQ XVHG WR GHVFULEH D KDUS ZLWK SHGDOV� SUREDEO\ RULJLQDWHV
IURP WKLV HDUOLHU H[LVWLQJ NH\ERDUG LQVWUXPHQW� WKH FODYHFLQ RUJDQLV«� 2WKHU
HLJKWHHQWK�FHQWXU\ LQVWUXPHQWV WKDW LQFOXGH WKH ZRUG RUJDQLV« LQ WKHLU QDPH DUH
WKH 9LHOOH ¢ URXH RUJDQLV«H� D KXUG\�JXUG\ FRPELQHG ZLWK RQH RU WZR UDQNV RI RUJDQ
SLSHV��� DQG WKH IRUWHSLDQR RUJDQLV«� D SLDQR FRPELQHG ZLWK DQ RUJDQ��� 7KH KDUSH
RUJDQLV«H ZDV QDWXUDOO\ QRW D FRPELQDWLRQ LQVWUXPHQW� OLNH WKH DERYH�PHQWLRQHG
LQVWUXPHQWV� +RZHYHU� VHHLQJ WKH SHGDOV RQ WKH QHZ W\SH RI KDUS UHPLQGHG 'LGHURW
DQG KLV FRQWHPSRUDULHV RI DQ RUJDQ�

(QF\FORSDHGLDV� KDUS WUHDWLVHV DQG MRXUQDOV DFURVV (XURSH LQ WKH HLJKWHHQWK FHQWXU\
GHVFULEHG WKH QHZ KDUSV LQ VHYHUDO ZD\V� 7KHVH LQFOXGHG %UHW�+DU೛H��� 7UHW�
+DU೛H�� DQG 3HGDO�+DUIH LQ *HUPDQ� KDUSH RUJDQLV«H�� DQG KDUSH ¢ S«GDOHV�� LQ
)UHQFK DQG SHGDOމ KDUSފ LQ (QJOLVK� 7KHVH WHUPV KLJKOLJKWHG WKH QHZ IHDWXUHV�
QDPHO\� WKH SHGDOV DQG WKH XVH RI WKH IHHW ZKLOH SOD\LQJ� ,Q (QJODQG� WKH ೩UVW
SHGDO KDUSV ZDV DOVR UHIHUUHG WR DV ފ�HUPDQ*މ RU UHQFK(މ 3HGDO +DUSVފ�� DV LW ZDV
FRQVLGHUHG DQ LPSRUWHG DQG H[RWLF IRUHLJQ LQVWUXPHQW DQG ZDV WKHUHIRUH GL೨HUHQW
IURP WKH ORFDOO\�NQRZQ:HOVK WULSOH�KDUSV DQG ,ULVK RU 6FRWWLVK PHGLHYDO ZLUH�VWUXQJ
KDUSV���

%HWZHHQ ���� DQG ����� (UDUG SDWHQWHG WKH GRXEOH�DFWLRQ SHGDO KDUS LQ 3DULV DQG
LQ /RQGRQ��� 7KLV KDUS KDV VHYHQ SHGDOV ZLWK D GRXEOH�DFWLRQ SHGDO PHFKDQLVP
ZKLFK DOWHUV WKH YLEUDWLQJ OHQJWK RI HDFK VWULQJ E\ WZR VHPLWRQHV��� +DUSV ZLWK
9LHOOHމ�� ¢ URXH RUJDQLV«Hފ� DFFHVVHG 0DUFK ��� ����� KWWS���FROOHFWLRQVGXPXVHH�SKLOKDUPRQLHGHSDULV�
IU�GRF�086((���������YLHOOH�D�URXH�RUJDQLVHH� +RZDUG 0D\HU %URZQ� LUD/މ 2UJDQL]]DWDފ� *URYH
0XVLF 2QOLQH� DFFHVVHG 6HSWHPEHU ��� ����� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�
JURYH�PXVLF�������
��&ODXGH %DOEDVWUH ������������ )UHQFK RUJDQLVW DQG FRPSRVHU LV DFFUHGLWHG ZLWK WKH LQYHQWLRQ RI WKH
IRUWHSLDQR RUJDQLV«� $ODQ &XUWLV� 0DU\ &\U� DQG %UXFH *XVWDIVRQ� �DOEDVWUH%މ &ODXGHފ� *URYH 0XVLF
2QOLQH� Q�G�� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF������� 3LDQRމ RUJDQLV«ފ�
DFFHVVHG 0DUFK ��� ����� KWWS���FROOHFWLRQVGXPXVHH�SKLOKDUPRQLHGHSDULV�IU�GRF�086((���������
SLDQR�RUJDQLVH� -RKDQQ 6HEDVWLDQ %DFK HW DO�� 5HFXHLOމ GH SLªFHV GH FODYHFLQ HW GH IRUWH SLDQR RUJDQLV«
SDU GL೨«UHQV DXWKHXUVފ� DFFHVVHG -XQH ��� ����� KWWS���FDWDORJXH�EQI�IU�DUN��������FE����������
��-RKDQQ *RWWIULHG :DOWKHU� 0XVLNDOLVFKHV /H[LNRQ� ����� ����
ފ�LHQ:މ�� 1HXH =HLWXQJHQ YRQ JHOHKUWHQ 6DFKHQ� 'HFHPEHU �� ����� ���� 7UHW�+DU೛H� DV IRXQG
LQ WKLV QHZVSDSHU DUWLFOH LV PLVVSHOW DV 7UHW�KDUSIH LQ :ROI� �ފRFKEUXFNHU+މ ��� DQG FRQWLQXHV WR
EH PLVTXRWHG WRGD\� 6HH ފ�[RQIHUHQ.މ 7DJH $OWHU 0XVLN $P %RGHQVHH� DFFHVVHG 0DUFK ��� �����
KWWS���DOWH�PXVLN�DP�ERGHQVHH�FRP�NRQIHUHQ]����
ފ�)53$+މ�� ���ހ��
��3KLOLSSH�-DFTXHV 0H\HU� 1RXYHOOH P«WKRGH SRXU DSUHQGUH D MRXHU GH OD +DUSH DYHF OD PDQLªUH GH
OކDFFRUGHU� RS� � �3DULV� %RXLQ� ������ ��
7KHމ�� (XURSHDQ 0DJD]LQH DQG /RQGRQ 5HYLHZފ� ����� ���� *LDFRPR *RWLIUHGR )HUUDUL� 7KUHH *UDQG
6RQDWDV IRU WKH )UHQFK 3HGDO +DUSH� ZLWK DQ $FFRPSDQLPHQW RI D 9LROLQ 	 9LRORQFHOOR� RS� �� �/RQGRQ�
%LUFKDOO� ������
��6HH &KDSWHU � IRU VXUYH\ RI KLVWRULFDO KDUSV�
��)RU DQ LQ�GHSWK UHYLHZ RI (UDUGކV LQYHQWLRQV� SDWHQWV DQG KDUS PDQXIDFWXULQJ VHH $GHOVRQ HW DO��
+LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS� �����ހ��
��6HH &KDSWHU ��

http://collectionsdumusee.philharmoniedeparis.fr/doc/MUSEE/0161775/vielle-a-roue-organisee
http://collectionsdumusee.philharmoniedeparis.fr/doc/MUSEE/0161775/vielle-a-roue-organisee
http://www.oxfordmusiconline.com/subscriber/article/grove/music/16746
http://www.oxfordmusiconline.com/subscriber/article/grove/music/16746
http://www.oxfordmusiconline.com/subscriber/article/grove/music/01843
http://collectionsdumusee.philharmoniedeparis.fr/doc/MUSEE/0158183/piano-organise
http://collectionsdumusee.philharmoniedeparis.fr/doc/MUSEE/0158183/piano-organise
http://catalogue.bnf.fr/ark:/12148/cb433602513
http://alte-musik-am-bodensee.com/konferenz-2/
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VLQJOH�DFWLRQ SHGDO PHFKDQLVPV FRQWLQXHG WR EH PDQXIDFWXUHG LQ WKH ����V� VR WKH
WZR W\SHV RI SHGDOV KDUSV FR�H[LVWHG��� 7KH QHZ W\SH RI KDUS ZDV UHIHUUHG WR DV
(UDUGކV SHGDO KDUS� KDUSH ¢ GRXEOH PRXYHPHQW RU GRXEOH�DFWLRQ SHGDO KDUS ZKLOH
WKH ROGHU SHGDO KDUS ZDV UHIHUUHG WR DV KDUSH ¢ VLPSOH PRXYHPHQW� KDUSH RUGLQDLUH�
KDUSH VLPSOH��� VLQJOHމ DFWLRQ KDUSފ��� RU FRPPRQމ KDUSފ��� $V WKH GRXEOH�DFWLRQ
SHGDO KDUS EHFDPH WKH VWDQGDUGLVHG SHGDO KDUS� WKH ROGHU WHUPV IHOO RXW RI XVH�

$IWHU WKH LQYHQWLRQ RI WKH GRXEOH�DFWLRQ SHGDO KDUS E\ (UDUG� WKH ROGHU SHGDO KDUSV
ZHUH FULWLFLVHG GXH WR WKH LPSHUIHFWLRQމ RI WKH LQVWUXPHQW DV WR PRGXODWLRQފ���

7KHމ GRXEOH DFWLRQ KDUS KDV YHU\ JUHDW DGYDQWDJHV RYHU WKH
VLQJOHޓ�LQVWHDG RI WKLUWHHQ VFDOHV �HLJKW PDMRU DQG ೩YH PLQRU��
SUDFWLFDEOH XSRQ WKH VLQJOH DFWLRQ KDUS� WKH GRXEOH DFWLRQ SRVVHVVHV
WZHQW\�VHYHQ FRPSOHWH� �೜IWHHQ PDMRU DQG WZHOYH PLQRU��ޓ 7KH GRXEOH
DFWLRQ KDUS ޓ SRVVHVVHV WZHQW\ RQH VRXQGV LQ WKH RFWDYH� LQVWHDG RI
WZHOYH DV NH\HG LQVWUXPHQWV���

,Q WKLV VWDWHPHQW WKH GRXEOH�DFWLRQ SHGDO KDUS� ZKLFK FDQ SOD\ LQ WZHQW\�VHYHQ NH\V
DQG KDV WZHQW\�RQH DYDLODEOH SLWFKHV LQ DQ RFWDYH� LV FRPSDUHG WR WKH WKLUWHHQ NH\V
SRVVLEOH RQ WKH HDUOLHU SHGDO KDUS DQG WKH WZHOYH SLWFKHV RQ WKH SLDQR� 7KH IRXUWHHQ
SRVVLEOH SLWFKHV RQ WKH ROGHU SHGDO KDUS DUH QRW HYHQ PHQWLRQHG� +RZHYHU� ZKHUH
D NH\ERDUG LQVWUXPHQW FDQ WKHRUHWLFDOO\ SOD\ DOO WZHOYH QRWHV WRJHWKHU� ERWK SHGDOV
KDUSV VWLOO KDYH RQO\ VHYHQ VWULQJV WR WKH RFWDYH� VR QR PRUH WKDQ VHYHQ QRWHV FDQ EH
SOXFNHG DW WKH VDPH WLPH��� (YHQ ZLWK DOO RI (UDUGކV PHFKDQLFDO PRGL೩FDWLRQV DQG
LQYHQWLRQV� WKH QHZ LQVWUXPHQW ZDV QRW IXOO\ H[SORLWHG LQ FRPSRVLWLRQV IRU GXULQJ
WKH VXFFHVVLYH GHFDGHV� 7KH KDUS UHSHUWRLUH GLG QRW DGYDQFH ZLWK WKH LQYHQWLRQ RI

��7KH ODVW PDLQ PDNHUV RI KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP LQ 3DULV LQFOXGH WKH 1DGHUPDQ
IDPLO\� -HDQ�+HQUL ������������ �-HDQ��)UDQ©RLV�-RVHSK ������������ +HQUL�3DVFDO ����������� DQG
WKH &KDLOORW IDPLO\� $QWRLQH �G� FLUFD ������ 3LHUUH �G������� (WLHQQH�6WHSKDQ� 7KH $QQXDLUH J«Q«UDO
GX FRPPHUFH� GH OކLQGXVWULH� GH OD PDJLVWUDWXUH HW GH OކDGPLQLVWUDWLRQ �3DULV� 'LGRW� ������ ���� OLVWV
(WLHQQH &KDLOORW DV D KDUS EXLOGHU� 2WKHU EXLOGHUV OLVWHG DUH 3LHUUH (UDUG ������������ ZKR ZDV PDNLQJ
VROHO\ GRXEOH�DFWLRQ SHGDO KDUSV E\ WKLV WLPH� 7KH 3OH\HO FRPSDQ\ LV OLVWHG EXW WKH\ RQO\ FRQVWUXFWHG
GRXEOH�DFWLRQ SHGDO KDUSV� /RXLV -RVHSK 'RPHQ\� *DPEDUR DQG 3RLURW DUH DOVR OLVWHG� 'RPHQ\ PDGH
ERWK W\SHV RI SHGDO KDUSV� 6HH &RQVWDQW 3LHUUH� /HV IDFWHXUV GކLQVWUXPHQWV GH PXVLTXH� OHV OXWKLHUV HW
OD IDFWXUH LQVWUXPHQWDOH �(� 6DJRW� ������ ����
��7KH WHUP KDUSH VLPSOH KDV EHHQ XVHG LQ VHYHUDO GL೨HUHQW VLWXDWLRQV WR PHDQ GL೨HUHQW W\SHV RI KDUSV�
,W ZDV XVHG LQ WKH HLJKWHHQWK FHQWXU\ WR UHIHU WR DQ\ VRUW RI KDUS ZLWKRXW D SHGDO PHFKDQLVP� ,Q WKH
VHYHQWHHQWK FHQWXU\ WKH WHUP HPHLQH*މ (LQIDFKHKDU೨ފ �೩J� ���� UHIHUUHG WR WKH 5HQDLVVDQFH VLQJOH�
URZHG KDUS� ZKLOH URVVGRSSHO*މ +DU೨Hފ UHIHUUHG WR VRPH VRUW RI FKURPDWLF PXOWL�URZHG %DURTXH KDUS�
6HH 0LFKDHO 3UDHWRULXV� 6\QWDJPD 0XVLFXP� WRPXV VHFXQGXV� 'H RUJDQRJUDSKLD� �QG HG� �:ROIHQE¾WWHO�
������ ��� 0LFKDHO 3UDHWRULXV ������������ *HUPDQ FRPSRVHU� WKHRULVW DQG RUJDQLVW� +DUSH VLPSOH LV DQ
H[DPSOH RI D WHUP WKDW KDV FKDQJHG LWV PHDQLQJ WKURXJKRXW WKH FRXUVH RI KLVWRU\ EXW LQYDULDEO\ UHIHUV
WR DQ ROGHU RXWPRGHG W\SH RI KDUS�
��3LHUUH (UDUG� 7KH +DUS LQ ,WV 3UHVHQW ,PSURYHG 6WDWH &RPSDUHG ZLWK WKH 2ULJLQDO 3HGDO +DUS
�/RQGRQ� ������ ��
��1LFRODV�&KDUOHV %RFKVD� $ 1HZ DQG ,PSURYHG 0HWKRG RI ,QVWUXFWLRQ IRU WKH +DUS �/RQGRQ� &KDSSHOO
	 &R�� ������ LLL�
��(UDUG� 7KH +DUS� ��
��,ELG�� ���
��7KH RQO\ KDUS WKDW FDQ WKHRUHWLFDOO\ SOD\ WZHOYH QRWHV WRJHWKHU LV WKH 6SDQLVK %DURTXH DUSD GH GRV
RUGHQHV� LI ZH KDG WZHOYH ೩QJHUV DW RXU GLVSRVLWLRQ�
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D QHZ W\SH RI KDUS DQG PRVW KDUS SLHFHV ZULWWHQ XS WR ���� DUH VWLOO SOD\DEOH RQ D
KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP��� %\ ����� GRXEOH�DFWLRQ SHGDO KDUSV
DUH FOHDUO\ WKH EHQFKPDUN SHGDO KDUSV���

5H�LQWURGXFLQJ WKH WHUP KDUSH RUJDQLV«H

7RGD\ D KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP LV UHIHUUHG WR DV D KDUSH ¢ VLPSOH
PRXYHPHQW LQ )UHQFK� (LQIDFKSHGDOKDUIH LQ *HUPDQ� VLQJOH�DFWLRQ SHGDO KDUS�� LQ
(QJOLVK� DUSDމ D PRYLPHQWR VHPSOLFHފ LQ ,WDOLDQ DQG DUSDމ GH SHGDO GH PRYLPLHQWR
VLPSOHފ LQ 6SDQLVK� 7KHVH WHUPV SRVW�GDWH WKH LQYHQWLRQ RI WKH KDUSH RUJDQLV«H DQG
GH೩QH LW LQ WHUPV RI WKH ODWHU GRXEOH�DFWLRQ SHGDO KDUS�

7KH DXWKRU SURSRVHV WR UH�LQWURGXFH 'LGHURWކV WHUP� KDUSH RUJDQLV«H� ZKHQ UHIHUULQJ
WR HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP�
DV DQ DUWLVWLF WHUP ZKHQ WKH DXWKRU SHUIRUPV��� %HIRUH LQWURGXFLQJ WKH UHDVRQV IRU
XVLQJ WKLV WHUP� D VKRUW WLPHOLQH RI WKH KLVWRU\ RI WKH ೩UVW W\SHV RI SHGDO KDUSV LV
JLYHQ EHORZ�

7LPHOLQH RI WKH SHGDO KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP
� ����� -DFRE +RFKEUXFNHU LV DFFUHGLWHG ZLWK WKH LQYHQWLRQ RI WKH SHGDO KDUS� 7KLV
LV GRFXPHQWHG E\ RQH VLQJOH VRXUFH ZULWWHQ E\ KLV VRQ��� 1R LQVWUXPHQW RU SHGDO
KDUS PXVLF KDV EHHQ LGHQWL೩HG IURP WKLV GDWH�
� ����� (DUOLHVW NQRZQ SHGDO KDUS ZLWK D KDQGZULWWHQ ODEHO���

� ����� (DUOLHVW PHQWLRQ RI D SHGDO KDUS LQ D FRQFHUW UHYLHZ���

� ����� )LUVW KDUS SHUIRUPDQFH DW WKH RQFHUW&މ 6SLULWXHOފ VHDVRQ LQ 3DULV���

� ����� 0DUFK ��� 6HFRQG KDUS SHUIRUPDQFH DW WKH RQFHUW&މ 6SLULWXHOފ VHDVRQ LQ

��)XUWKHU VWXG\ LV QHFHVVDU\ WR LGHQWLI\ ZKHQ WKH ೩UVW ZRUN� RULJLQDOO\ ZULWWHQ IRU KDUS� ZDV FRPSRVHG
WKDW LV XQSOD\DEOH RQ D KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP� EXW WKLV LV EH\RQG WKH VFRSH RI WKLV
WKHVLV�
��6HH VHFWLRQ ����� IRU IXUWKHU LQIRUPDWLRQ�
��'UR\VHQ�5HEHU� +DUIHQ� ���� VLQJOHމ DFWLRQ �SHGDO��KDUSފ�
��7KH ZRUG LVފKDUSމ XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�
��+RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV� 6HH WKLV �ފQWURGXFWLRQ,މ IRRWQRWH ��
��.XQVWKLVWRULVFKHV 0XVHXP 9LHQQD� 6$0 ���� SHGDO KDUS E\ +RFKEUXFNHU� 1R GHWDLOHG VWXG\ RI WKLV
KDUS H[LVWV WR YHULI\ WKH ���� GDWH� +RZHYHU� DQRWKHU +RFKEUXFNHU KDUS KDV EHHQ GDWHG ����� 6HH
VHFWLRQ ��������
ފ�LHQ:މ�� ����
0HUFXUHމ�� GH )UDQFHފ� -XQH ����� ���� /H FRQFHUW 6SLULWXHO� H[HFXW«DX /RXYUH OH MRXU GH OD )HWH GH
OD 3HQWHFRWH� ��PDL� DFRPPHQF« SDU XQ &RQFHUWR0ޓ� *HRS೨H� $OOHPDQG� D MRX« GH OD +DUSH� 	D «W«
IRUW DSSODXGL� 7KHމ RQFHUW&ޅ 6SLULWXHOކ� H[HFXWHG DW WKH /RXYUH RQ WKH GD\ RI WKH )HDVW RI 3HQWHFRVW� 0D\
��� EHJDQ ZLWK D &RQFHUWR0ޓU *HRS೨H� *HUPDQ� SOD\HG WKH KDUS� DQG ZDV ORXGO\ DSSODXGHGފ� *HRUJ
$GDP *RHSIHUW �F� �����F� ������ *HUPDQ KDUSLVW� 0HUFXUHމ GH )UDQFHފ� ���� 'DJPDU 'UR\VHQ�5HEHU�
HU'މ 3URWRW\S ކDUIH+ޅ LQ 3DULV GHU ����HU XQG ����HU -DKUH� =X 7H[WHQ XQG .XSIHUVWLFKHQ LQ 'LGHURWV
(QF\FORS«GLHފ� LQ 0XVLNZLVVHQVFKDIW ]ZLVFKHQ .XQVW� �VWKHWLN XQG ([SHULPHQW� )HVWVFKULIW +HOJD GH OD
0RWWH�+DEHU ]XP ��� *HEXUWVWDJ� E\ 5HLQKDUG .RSLH] �:¾U]EXUJ� .¸QLJVKDXVHQ 	 1HXPDQQ� ������
���� ,W LV XVXDOO\ DVVXPHG WKDW KH SHUIRUPHG RQ D SHGDO KDUS� DV UHSRUWHG E\ KLV SXSLO 0DGDPH GH
*HQOLV� 6W«SKDQLH )«OLFLW« GH *HQOLV� 1RXYHOOH P«WKRGH SRXU DSSUHQGUH ¢ MRXHU GH OD KDUSH HQ PRLQV GH
VL[ PRLV GH OH©RQV �3DULV� 'XKDQ� ������ ��
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3DULV� +RFKEUXFNHU SOD\HG LQ 0DUFK� 0D\� DQG D -XO\ SHUIRUPDQFH ZDV FDQFHOOHG�
7KHUH LV QR HYLGHQFH RI RWKHU KDUS SHUIRUPDQFHV EHWZHHQ ������������

� ����� )LUVW SXEOLFDWLRQV IRU SHGDO KDUS LQ 3DULV���

� ����� 3ULYDWH FRQFHUW E\ 3ULQFH &DVLPLU 0LFKDHO 2JLQVNL���

� ����� )LUVW SHGDO KDUSV DGYHUWLVHG IRU VDOH E\ 6DORPRQ���

� ����� (UDUG SDWHQWHG WKH GRXEOH�DFWLRQ SHGDO PHFKDQLVP���

7KLV WLPHOLQH VKRZV WKH LPSRUWDQW GDWHV DURXQG WKH ೩UVW SURGXFWLRQV RI VLQJOH�DFWLRQ
SHGDO KDUSV� SHUIRUPDQFHV� SOD\HUV DQG UHSHUWRLUH� ,I SHGDOV KDUSV ZHUH LQYHQWHG
IURP ������� VDGO\ QR LQVWUXPHQW QRU SHGDO KDUS UHSHUWRLUH H[LVWV IURP WKLV WLPH�
7KH HDUOLHVW GDWHG SHGDO KDUS �GDWHG ����� KDV VWLOO QRW EHHQ UHVHDUFKHG LQ GHWDLO
DQG QR UHSHUWRLUH VSHFL೩FDOO\ ZULWWHQ IRU D SHGDO KDUS HYHQ IURP WKLV WLPH KDV EHHQ
LGHQWL೩HG� /LNHZLVH� QR RULJLQDO KDUS PXVLF H[LVWV IURP WKH VDPH WLPH DV WKH ೩UVW
SHGDO KDUS SHUIRUPDQFHV RI WKH ೩UVW KDOI RI WKH HLJKWHHQWK FHQWXU\ ��������������

7KHVH DUHDV RI UHVHDUFK� ZKLFK FRXOG OLQN WKH LQYHQWLRQ DQG PDQXIDFWXUH RI HDUO\
SHGDO KDUSV ZLWK SHUIRUPDQFHV� SOD\HUV DQG UHSHUWRLUH DUH VWLOO RSHQ WR UHVHDUFK���

8QWLO IXUWKHU UHVHDUFK LV FDUULHG RXW� WKH KDUSH RUJDQLV«H� ZLWK UHVSHFW WR LWV
SURGXFWLRQ� SHUIRUPDQFHV� SOD\HUV DQG UHSHUWRLUH DSSHDUV WR KDYH ೪RXULVKHG LQ
3DULV IURP DURXQG ������� 7KLV GDWH FRLQFLGHV ZLWK WKH DERYH�PHQWLRQHG SULPDU\
VRXUFHV LQFOXGLQJ WKH ೩UVW OXWKLHUV� SOD\HUV DQG SHUIRUPDQFHV� DQG PRVW LPSRUWDQWO\�
WKH ೩UVW SXEOLVKHG PXVLFDO VRXUFHV� 7KH KDUS H[SORGHV RQWR WKH PXVLFDO VFHQH DV
0HUFXUHމ�� GH )UDQFHފ� -XO\ ����� ���� KWWS���UHDGHU�GLJLWDOH�VDPPOXQJHQ�GH�GH�IV��REMHFW�GLVSOD\�
EVE��������B������KWPO"FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH��&GHVFHQGLQJ	FRQWH[W5RZV ��	
FRQWH[W KDUSH� 0HUFXUHމ GH )UDQFHފ� -XQH ����� ���ހ��� KWWS���UHDGHU�GLJLWDOH�VDPPOXQJHQ�GH�GH�
IV��REMHFW�GLVSOD\�EVE��������B������KWPO"FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH��&GHVFHQGLQJ	
FRQWH[W5RZV ��	FRQWH[W KDUSH� 0HUFXUHމ GH )UDQFHފ� 0D\ ����� ����
��3HWLOOLRW� 5HFXHLO GކDLUV FKRLVLV DYHF DFFRPSDJQHPHQW GH JXLWDUUH HW GH KDUSH �3DULV� ������ 0HUFXUHމ
GH )UDQFHފ� $SULO ����� VHFRQG YROXPH HGLWLRQ� ���ހ��� KWWS���UHDGHU�GLJLWDOH�VDPPOXQJHQ�GH�GH�IV��
REMHFW�GLVSOD\�EVE��������B������KWPO"FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH��&GHVFHQGLQJ	
FRQWH[W5RZV ��	FRQWH[W KDUSH� UHIHUULQJ WR 3HWLOOLRW� LOކTXމ Qކ\ D SRLQW HQFRUH GH 0XVLTXH LPSULP«H
SRXU OD KDUSHފ� WKHUH KDYH QRW EHHQ XS WR WKLV WLPH DQ\ PXVLFމ SXEOLVKHG IRU WKH KDUSފ� 0� /H FKHYDOLHU
Gކ+HUEDLQ� 5HFXHLO Gކ$ULHWWHV 	 &KDQVRQV DYHF DFF JXLWWDUH� FODYHFLQ� KDUSH 	 YLRORQ �3DULV� ������
6LPRQ� 6HFRQG 5HFXHLO� DYHF DFFRPSDJQHPHQV GH *XLWWDUH 	 GH +DUSH �3DULV� ������
��'LGHURW� /HWWUHV ¢ 6RSKLH 9ROODQG� ��ހ���� /HWWHU RI $XJXVW �� �����
0HUFXUHމ�� GH )UDQFHފ� ��� HWWH&މ H[FHOOHQWH KDUSH� HVW IDLUH SDU OH VLHXU 6DORPRQފ� WKLVމ H[FHOOHQW
KDUS ZDV PDGH E\ 0U 6DORPRQފ� ���� LV TXRWHG DV WKH HDUOLHVW HYLGHQFH RI KDUS PDQXIDFWXUH LQ 6\OYHWWH
0LOOLRW� 'RFXPHQWV LQ«GLWV VXU OHV OXWKLHUV SDULVLHQV GX ;9,,,H VLªFOH �6RFL«W« IUDQ©DLVH GH PXVLFRORJLH�
������
QVWUXPHQWV�&HQWUH,މ�� (UDUG ,QYHQWDLUHފ� DFFHVVHG 0DUFK ��� ����� KWWS���ZZZ�VHEDVWLHQHUDUG�RUJ�
GRFV�&HQWUH(UDUG,QYHQWDLUH*(3�����SGI� '��������������
��+RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV� 6HH ,QWURGXFWLRQ� IRRWQRWH ��
��6W«SKDQLH�)«OLFLW« GH *HQOLV� 1RXYHOOH P«WKRGH SRXU DSSUHQGUH ¢ MRXHU GH OD KDUSH HQ PRLQV GH
� PRLV� �QG «G� �3DULV� 'XKDQ� Q�G��� �� 'H *HQOLV ZULWHV WKDW GXH WR WKH ODFN RI VSHFL೩F KDUS PXVLF�
KDUSLVWV SOD\HG KDUSVLFKRUG PXVLF�
��$ QHZ UHVHDUFK SURMHFW� OHG E\ 'U� 3DQDJLRWLV 3RXORSRXORV IURP 0DUFK �����$XJXVW ����� HQWLWOHG $މ
&UHDWLYH 7ULDQJOH RI 0HFKDQLFV� $FRXVWLFV DQG $HVWKHWLFV� 7KH (DUO\ 3HGDO +DUS ����������� DV D 6\PERO
RI ,QQRYDWLYH 7UDQVIRUPDWLRQފ LV WDNLQJ SODFH DW WKH 'HXWVFKHV 0XVHXP� 0XQLFK� 7KLV UHVHDUFK ZLOO QRW
LQYHVWLJDWHމ VR PXFK WKH SHUIRUPDQFH DVSHFWV RI WKH SHGDO KDUS� EXW PRVWO\ IRFXV RQ WKH RUJDQRORJ\ DQG
KLVWRU\ RI WKH LQVWUXPHQW EHWZHHQ ���� DQG �ފ���� 3ULYDWH HPDLO FRUUHVSRQGHQFH� -XQH �� �����
��'UR\VHQ�5HEHU� 3URWRW\Sމ �ކފDUIH+ޅ ���� 6KH SODFHV WKH SURGXFWLRQ RI KDUSV LQ 3DULV DV HDUO\ DV ����
DQG WKH SUHVHQW DXWKRU ZRXOG KRSH WKDW� ZLWK IXUWKHU UHVHDUFK� WKLV HDUOLHU GDWH FRXOG EH MXVWL೩HG ZLWK
SULPDU\ VRXUFH PDWHULDO�

http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407227_00196.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407227_00196.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407227_00196.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407226_00086.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407226_00086.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407226_00086.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407224_00211.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407224_00211.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407224_00211.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://www.sebastienerard.org/docs/CentreErardInventaireGEP2014.pdf
http://www.sebastienerard.org/docs/CentreErardInventaireGEP2014.pdf
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VWDWHG LQ WKH RIWHQ TXRWHG OHWWHU IURP &KDUOHV�6LPRQ )DYDUW WR WKH &RXQW 'XUD]]R
RQ 0D\ �� �����

ODމ KDUSH HVW DXMRXUGކKXL OކLQVWUXPHQW ¢ OD PRGH� WRXWHV QRV GDPHV RQW
OD IXUHXU GކHQ MRXHUފ���

'LGHURWކV WHUP� KDUSH RUJDQLV«H LV IURP WKH H[DFW WLPH DV WKH EHJLQQLQJ RI WKH SHGDO
KDUSކV VXFFHVV LQ 3DULV� 7KH WHUP KDUSH RUJDQLV«H ZDV XVHG LQ WZR FRQFHUW UHYLHZV
RI -HDQ�%DSWLVW .UXPSKROW]��� 2Q 2FWREHU �� ����� .UXPSKROW] SOD\HG LQ 9LHQQD RQ
D YHUIHUWLJHQމ +DUIHފ DQG WKHQ RQ D KDUSHމ RUJDQLV«Hފ LQ /HLS]LJ LQ �������

3ULRU WR ����� D KDUS ZLWK SHGDOV ZDV FRQVLGHUHG D QRYHOW\� DV HDUOLHU KDUSV GLG
QRW KDYH SHGDOV DQG WKH IHHW KDG QR UROH LQ PXVLF�PDNLQJ IRU D KDUSLVW� , KDYH
DOVR H[SHULHQFHG WKLV QHZQHVV� ZKLOH UH�HYDOXDWLQJ KRZ , SOD\ WKH KDUS� , KDYH
SOD\HG VLQJOH� DQG PXOWL�URZHG KDUSV RI WKH PHGLHYDO WR WKH %DURTXH HSRFKV IRU
RYHU WZHQW\ \HDUV� )URP WKLV H[SHULHQFH� WZR IXQGDPHQWDO DVSHFWV FRPH WR WKH IRUH
ZKHQ , SOD\� 7KH ೩UVW LV WKDW WKH SHGDO DFWLRQ FUHDWHV PRUH WKDQ KDOI RI WKH QRWHV
RQ WKH KDUS� PDNLQJ WKH ZRUN RI WKH KDUSLVWކV IHHW KLJKO\ LPSRUWDQW� 0\ VHFRQG
REVHUYDWLRQ LV KRZ , DSSURDFK D KDUS ZKHUH HDFK VWULQJ UHVXOWV LQ WZR SLWFKHV��� ,
IHHO WKDW , DP XVLQJ D PDFKLQH� DOEHLW D IUDJLOH PDFKLQH� ZKHUH QRW RQO\ P\ KDQGV
EXW DOVR P\ IHHW PRYH KDUPRQLRXVO\ ZLWK D FRPPRQ PXVLFDO JHVWXUH�

7KH VLQJOH�DFWLRQ KDUS LV DQ LQYHQWLRQ RI WKH (QOLJKWHQPHQW� D WLPH RI QHZ UHOLJLRXV
DQG SKLORVRSKLFDO OLEHUWLHV� EXW DOVR PXVLFDO RQHV� 7KH DGYDQWDJH RI KDUSV ZLWK
SHGDOV LV WKH IDFW WKDW ERWK KDQGV DUH IUHH�� WR SOD\ DOO WKH WLPH� UDWKHU WKDQ WKH
SOD\LQJ SUDFWLFHV RQ HDUOLHU VLQJOH�URZHG KDUSV ZKHUH FKURPDWLFV ZHUH DFKLHYHG
HLWKHU E\ UH�WXQLQJ� VWRSSLQJ WKH VWULQJV DW WKH QHFN ZLWK RQH KDQG� RU E\ PDQXDOO\
PRYLQJ KRRNV��� 7KH QHZ VROXWLRQ ZDV WR HPSOR\ WKH IHHW LQ PDNLQJ WKH DGGLWLRQDO
QRWHV WKDW DUH QRW SDUW RI WKH RSHQ VWULQJV RQ WKH KDUS� +RZHYHU� P\ H[SHULHQFH LV
WKDW WKH SHGDOV KDYH QRW OLEHUDWHG P\ KDQGV EXW UDWKHU HQJDJHG P\ IHHW WR PDNH
PXVLF WRR� 7KHQ� PRYLQJ SHGDOV EHFRPHV OLNH D GDQFH�

7KH ZRUG RUJDQLV«H KHOSV PH WR UHPHPEHU WKLV GDQFH� ,W DVVLVWV PH DV D SHUIRUPHU
WRGD\� WR SXW P\VHOI LQ D KLVWRULFDO FRQWH[W ZKHQ , SOD\ PXVLF RI WKH ODWH HLJKWHHQWK
FHQWXU\ DQG EHJLQQLQJ RI WKH QLQHWHHQWK FHQWXU\� , DP QRW PHUHO\ SOD\LQJ D SHGDO
KDUS� EXW RQH ZLWK LWV RZQ WHFKQLTXH� UHSHUWRLUH DQG VRXQG�ZRUOG�
��&KDUOHV�6LPRQ )DYDUW� 0«PRLUHV HW FRUUHVSRQGDQFH OLWW«UDLUHV� GUDPDWLTXHV HW DQHFGRWLTXHV� GH &�
6� )DYDUW� HG� +HQUL )UDQ©RLV 'XPRODUG� YRO� � �/� &ROOLQ� ������ ���� &KDUOHV�6LPRQ )DYDUW ������������
)UHQFK OLEUHWWLVW� SOD\ZULJKW� FRPSRVHU DQG LPSUHVDULR�
��-HDQ�%DSWLVW .UXPSKROW] ������������ %RKHPLDQ KDUSLVW� FRPSRVHU� WHDFKHU DQG LQVWUXPHQW
LQQRYDWRU�
��%OXPDXHU $ORLV DQG -RKDQQ &KULVWLDQ +HUFKHQKDKQ� �.�.މ DOOHUJ� SULYLO� 5HDO]HLWXQJ GHU
:LVVHQVFKDIWHQ XQG .¾QVWHފ� ����� 1R� ��� ���� U+މ .UXPEKRO] DXV %¸KHLP DXI HLQHU DXI EHVRQGHUH
$UW LQ 3DULV YHUIHUWLJHQ +DUIHފ K¸UHQ OLHVV LQމ HLQHP 6RQDWH PLW 9LROLQ� %DVV� XQG +RUQ EHJOHLWHWފ� 0DULH�
)UDQ©RLVH 7KLHUQHVVH� D/މ +DUSH ¢ 3DULV DX ;9,,,H VLªFOH� -HDQ %DSWLVWH .UXPSKROW]� VD SHUVRQQDOLW«� VD
YLH� VRQ RHXYUHފ �7KªVH GX GRFWRUDW� 8QLYHUVLW« GX /LªJH� ������ .UXPSKROW] FRQFHUW LQ ���� LQ /HLS]LJ�
��%DURTXH PXOWL�URZHG KDUSV KDYH DW OHDVW RQH VWULQJ DQG VRPHWLPHV WZR VWULQJV IRU VHYHUDO QRWHV
LQ WKH RFWDYH� 7KH ,WDOLDQ %DURTXH DUSD GRSSLD DFWXDOO\ KDV WZHQW\�RQH VWULQJV LQ HYHU\ RFWDYH� 6HH
VHFWLRQ ������
��'UR\VHQ�5HEHU� +DUIHQ� ���
��6HH VHFWLRQ ������
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5HVHDUFK TXHVWLRQ

, SXUFKDVHG D KDUS EXLOW E\ -DFRE (UDW RI /RQGRQ �QR� ���� EXLOW DURXQG �����
LQ ������� 0\ SHGDO WHFKQLTXH ZDV RQH RI D PRGHUQ SHGDO KDUSLVW� EDVHG RQ WZR
XQGHUO\LQJ SULQFLSOHV�

ޏ 7KH KHHOV DOZD\V UHPDLQ RQ WKH ೪RRU ZKLOH WKH UHPDLQLQJ SDUW RI WKH IHHW ೪H[
WR PRYH WKH SHGDOV XS DQG GRZQ�

ޏ $ PD[LPXP RI WZR SHGDOV FDQ EH PRYHG DW D WLPH� RQH SHGDO E\ HDFK IRRW�
,I WKH KHHO UHPDLQV RQ WKH ೪RRU� WKLV PHDQV WKH IRRW LV SDUDOOHO WR WKH KDUS
DQG SHGDOV� 7KH WRH LV XVHG WR PRYH D SHGDO� 7KLV FDQ RQO\ PHDQ PRYLQJ RQH
SHGDO DW D WLPH ZLWK HDFK IRRW���

:KHQ SOD\LQJ YLUWXRVLF SLHFHV� , IRXQG SHGDO VROXWLRQV WR SHUIRUP WKH UHSHUWRLUH�
HYHQ WKRXJK , RFFDVLRQDOO\ IRXQG P\ VROXWLRQV FXPEHUVRPH DQG LQRUJDQLF� 7KH\
IHOW XQPXVLFDO DQG LQYROYHG SK\VLFDO JHVWXUHV WKDW GLG QRW VXLW WKH VW\OH RI WKH PXVLF�
3HGDO QRLVHV ZHUH FRPPRQ LQ P\ SOD\LQJ� ZKLFK , WKRXJKW ZHUH GXH WR WKH IDFW WKDW
D PRUH WKDQ ��� \HDU�ROG KDUS PHFKDQLVP ZDV ROG DQG ZRUQ�

, EHJDQ WR OHDUQ 6RQDWH &RQFHUWDQWH 2S� ��� IRU YLROLQ DQG KDUS E\ /RXLV 6SRKU��

LQ -DQXDU\ ����� EXW IRXQG WKDW , FRXOG QRW WHFKQLFDOO\ SOD\ WKH SLHFH� SHGDOOLQJ DV ,
KDG XS WR WKHQ� 7KLV ZRUN DSSHDUHG LPSRVVLEOH WR SOD\ RQ WKH RQO\ SHGDO KDUS WKDW
6SRKUކV ZLIH 'RUHWWH 6SRKU SOD\HG� QDPHO\ WKH VLQJOH�DFWLRQ KDUS��� , IRXQG WKH
IROORZLQJ EDUV LPSRVVLEOH WR SOD\�

ޏ $OOHJUR EDUV ���� ������ ������� �������
ޏ /DUJKHWWR EDUV �����
ޏ 5RQGR EDUV ����������

7KH RQO\ ZRUNDEOH SHGDO VROXWLRQV , FRXOG ೩QG UHTXLUHG PRYLQJ WZR SHGDOV
VLPXOWDQHRXVO\ RQ RQH VLGH RI WKH KDUS� 7KH ೩QDO EDUV RI WKH ೩UVW PRYHPHQW $OOHJUR�
EDUV ������� UHTXLUH PRYLQJ WZR SHGDOV RQ HDFK VLGH RI WKH KDUS DW WKH VDPH WLPH�
0RYLQJ WZR SHGDOV ZLWK RQH IRRW RQ RQH VLGH RI WKH KDUS PHDQV SODFLQJ WKH IRRW
DFURVV WKH SHGDOV� 7KH ZKROH IRRW� ERWK KHHO DQG WRH� LV LQYROYHG LQ PRYLQJ WKH

��-DFRE (UDW ������������ (QJOLVK KDUS PDNHU DQG FRPSRVHU�
��<RODQGD .RQGRQDVVLV� 2Q 3OD\LQJ WKH +DUS �1HZ <RUN� &DUO )LVFKHU� ������ ���ހ�� &KDSWHU RQ 3HGDOމ
7HFKQLTXHފ� RXU>މ KHHOV VKRXOG DOZD\V UHVW RQ WKH JURXQGފ�
��/RXLV 6SRKU� 6RQDWH &RQFHUWDQWH� RS� ��� �+DPEXUJ� 6FKXEHUWK� ������ /RXLV 6SRKU ������������
*HUPDQ YLROLQLVW� FRPSRVHU DQG FRQGXFWRU� $Q DXWRJUDSK FRS\ RI WKH YLROLQ SDUW LV LQ '�.VS� WKH KDUS
SDUW �0V ��� DW '�/(PK�
��'RUHWWH 6FKHLGOHU ������������ *HUPDQ KDUSLVW� 'RUHWWH DQG /RXLV 6SRKU PDUULHG RQ )HEUXDU\ ��
����� 6KH SOD\HG D KDUS EXLOW LQ 6WUDVERXUJ� ZKLFK FRXOG KDYH EHHQ EXLOW E\ WKH HLJKWHHQWK�FHQWXU\
6WRUFN IDPLO\ RI LQVWUXPHQW EXLOGHUV� 6HH 3LHUUH� /HV IDFWHXUV GކLQVWUXPHQWV GH PXVLTXH� ���ހ��� 5HQ«
9DQQHV� ފ�6WRUFNމ 'LFWLRQQDLUH XQLYHUVHO GHV OXWKLHUV �%UX[HOOHV� /HV $PLV GH OD 0XVLTXH� ������ ���ހ���
$GHOVRQ HW DO�� +LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS� ������ %HWZHHQ -XQH ���� DQG 2FWREHU ���� VKH
ERXJKW D 1DGHUPDQ KDUS IURP 3DULV� 6HH /RXLV 6SRKU� /HEHQVHULQQHUXQJHQ� HG� )RONHU *¸WKHO� � YROV�
�7XW]LQJ� +� 6FKQHLGHU� ������ ��� ���� 7KLV ZDV DOVR QRWHG LQ D FRQFHUW UHYLHZ LQ $0=� -XO\ �� �����
���� :KLOH RQ WRXU LQ (QJODQG LQ ����� VKH ZDV R೨HUHG D GRXEOH�DFWLRQ SHGDO KDUS IRU KHU XVH E\ (UDUG�
6HH &KDSWHU ��
��6HH VHFWLRQ ����� IRU WKH PXVLFDO H[DPSOHV DQG IXOO DQDO\VLV RI WKHVH H[WUDFWV�
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SHGDOV� LPSO\LQJ WKDW WKH IRRW R೨ WKH JURXQG� 7KLV JRHV DJDLQVW WKH WZR SULQFLSOHV
RI PRGHUQ SHGDO WHFKQLTXH DV GHVFULEHG DERYH�

0\ TXHVWLRQV LQFOXGHG� +RZ GLG 'RUHWWH 6SRKU SHGDO" +RZ GLG , PDQDJH XS WR
���� ZLWKRXW D VHHPLQJO\ IXQGDPHQWDO SDUW RI KHU WHFKQLTXH" +RZ KDG DQ\RQH
HOVH SOD\HG 2S� ��� IURP 'RUHWWH 6SRKUކV WLPH WR WKH SUHVHQW GD\" 'LG WKLV ZD\ RI
SHGDOOLQJ KDYH DQ\WKLQJ WR GR ZLWK WKH IDFW WKDW SHGDO PDUNLQJV DUH H[WUHPHO\ UDUH
LQ KDUS VFRUHV" ,I P\ IHHW DUH R೨ WKH ೪RRU� ZKDW FRQVHTXHQFHV GRHV WKLV KDYH WR P\
VLWWLQJ DQG SOD\LQJ SRVLWLRQ"

$W WKDW SRLQW� , UHDOLVHG WKDW , QHHGHG WR FRPSOHWHO\ UH�HYDOXDWH P\ ZD\ RI SHGDOOLQJ�
, EHJDQ ORRNLQJ IRU DQ\ OLWHUDWXUH RQ WKH VXEMHFW DQG DIWHU PXFK UHVHDUFK� , IRXQG
RQO\ WKUHH WZHQWLHWK�FHQWXU\ VRXUFHV WKDW GLVFXVV WKH SUDFWLFH RI PRYLQJ PRUH WKDQ
RQH SHGDO ZLWK RQH IRRW DW D WLPH VLQFH ������� WZR 3K' WKHVHV DQG RQH ERRN���

5HYLHZLQJ PRGHUQ OLWHUDWXUH

5HEROOR 3UDWW� ������

5RVDOLH 5HEROOR 3UDWWކV WKHVLV RQ .UXPSKROW] LV D IRUZDUG�ORRNLQJ WKHVLV� ZLWK
UHVHDUFK TXHVWLRQV WKDW KDYH VWLOO QRW EHHQ FKDOOHQJHG DIWHU IRUW\ \HDUV��� 6KH
VWDWHV WKDW�

6LQFHމ WKH ROGHU FRQVWUXFWLRQ >RI KDUS@ SURYLGHG IRU D PXFK FORVHU
VSDFLQJ RI SHGDOV� LW ZDV SRVVLEOH DQG TXLWH XVHIXO IRU WKH SHUIRUPHU WR
PRYH WZR SHGDOV VLPXOWDQHRXVO\ ZLWK RQH IRRWފ���

6KH JLYHV H[DPSOHV RI SHGDO JOLVVDQGL�� LQ ZRUNV E\ .UXPSKROW]�� DQG LQ 0R]DUW�
HQKDUPRQLF ZULWLQJ DQG GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG * SHGDOV��� 6KH LQFOXGHV
DQ LQ�GHSWK VWUXFWXUDO DQG KDUPRQLF DQDO\VLV RI .UXPSKROW]ކV 3U«OXGHV� 2S� �� QRV�
�� �� � DQG ��� EXW LGHQWL೩HV QR GRXEOH�SHGDOOLQJ RU SHGDO JOLVVDQGL LQ WKHVH SLHFHV���

%DUWKHO� ������

��)UDQ©RLV�-RVHSK 1DGHUPDQ� �FROH GH OD KDUSH� GLFWLRQQDLUH GH WUDQVLWLRQV SRXU VކH[HUFHU GDQV OކDUW
GH SU«OXGHU HW GކLPSURYLVHU WDQW VXU OD KDUSH TXH VXU OH SLDQR HW ¢ OކXVDJH GHV MHXQHV FRPSRVLWHXUV GH
WRXW JHQUH DGRSW« SDU OH FRQVHUYDWRLUH GH PXVLTXH� RS� �� �3DULV� 1DGHUPDQ� ������ ���
��5RVDOLH 5HEROOR 3UDWW� RKDQQ-މ %DSWLVW .UXPSKROW]� +LV +DUS &RPSRVLWLRQV DQG 3HGDJRJ\� ,PSOLFDWLRQ
IRU WKH 7ZHQWLHWK�&HQWXU\ +DUSLVWފ �'RFWRU LQ (GXFDWLRQ� &ROXPELD 8QLYHUVLW\ 7HDFKHUV &ROOHJH� ������
���ހ�� /DXUH %DUWKHO� D/މ KDUSH GH 5RXVVHDX ¢ %RLHOGLHXފ �7KªVH GH GRFWRUDW� 8QLYHUVLW« GH /\RQ ��
������ 0LNH 3DUNHU� &KLOG RI 3XUH +DUPRQ\� $ 6RXUFH %RRN IRU WKH 6LQJOH�$FWLRQ +DUS �/RQGRQ� /XOX�
������
��5HEROOR 3UDWW� ފ�[UXPSKROW.މ 5HEROOR 3UDWW LGHQWL೩HV QXPHURXV SDVVDJHV IURP .UXPSKROW]ކV
FRPSRVLWLRQV WKDW DUH VLPLODU WR SDVVDJHV LQ 0R]DUWކV &RQFHUWDQWH D /D +DUSH� H )ODXWR� .����� :ROIJDQJ
$PDGHXV 0R]DUW ������������ $XVWULDQ FRPSRVHU DQG SLDQLVW�
��,ELG�� ���
��6HH *ORVVDU\�
��6HH VHFWLRQ ����
��6HH VHFWLRQ ����
��6HH VHFWLRQV ��� DQG ��� IRU SHGDO VROXWLRQV IRU 2S� ��
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%DUWKHOކV WKHVLV RQ WKH KDUS IURP WKH WLPH RI 5RXVVHDX WR %RLHOGLHX RI RYHU RQH
WKRXVDQG SDJHV� WRXFKHV RQ PRVW DVSHFWV RI WKH KLVWRU\ RI WKH KDUS LQ WKH HLJKWHHQWK
FHQWXU\ LQFOXGLQJ LQVWUXPHQWV� OXWKLHUV� SOD\HUV� SOD\LQJ WHFKQLTXHV DQG DQ H[WHQGHG
FDWDORJXH RI RYHU ೩YH KXQGUHG ZRUNV IRU VROR KDUS� KDUS GXR DQG FRQFHUWRV IRU
KDUS ZLWK RUFKHVWUD��� ,W LV WKH PRVW GHWDLOHG FRQWHPSRUDU\ VRXUFH RI LQIRUPDWLRQ
RQ WKH KDUS LQ WKH HLJKWHHQWK FHQWXU\� ZKLFK ZDV ODWHU SXEOLVKHG LQ D WUXQFDWHG
IRUP��� 7KH FDWDORJXH RI ZRUNV IRU KDUS FRQWDLQV ELRJUDSKLFDO GHWDLOV RQ FRPSRVHUV�
JHQHUDO LQIRUPDWLRQ DERXW HDFK VFRUH� VKRUW LQFLSLWV IRU PDQ\ ZRUNV DQG DQQRWDWLRQV
UHJDUGLQJ DQ\ VSHFLDO IHDWXUHV RU UDUH KDUS WHFKQLTXHV IRXQG LQ WKH VFRUHV� 7KHVH
LQFOXGH LQGLFDWLRQV LQ WKH VFRUH RI FURVV�KDQG WHFKQLTXH� KDUPRQLFV� HQKDUPRQLF
VROXWLRQV� WKH XVH RI WKH S«GDOH ¢ UHQIRUFHPHQW DQG VRXUGLQH SHGDOV� SHGDO JOLVVDQGL
DQG DQ\ LQVWUXFWLRQV DERXW KRZ WR PRYH SHGDOV� $PRQJ WKHVH ೩YH KXQGUHG ZRUNV�
%DUWKHO GHVFULEHV DQG FRPPHQWV RQ WKUHH ZRUNV IRU VROR KDUS ZKHUH WKH FRPSRVHU�
SHUIRUPHU JLYHV GLUHFWLRQV WR PRYH PRUH WKDQ RQH SHGDO ZLWK RQH IRRW�

7KH ೩UVW SLHFH WKDW DSSHDUV LQ %DUWKHOކV FDWDORJXH ZLWK VRPH XQXVXDO SHGDOOLQJ
GHVFULSWLRQV LV 3LHUUH Gކ$OYLPDUHކV 6RQDWH ,,,� 2S� ��� LQ ) PLQRU��� $IWHU D IRXU�EDU
LQFLSLW RI WKH ೩UVW VRQDWD RI 2S� ��� %DUWKHO WUDQVFULEHV RQH RI WKH WKUHH SHGDO
LQVWUXFWLRQV ZULWWHQ LQ WKH VFRUH���

%DUWKHO WKHQ FRPPHQWV RQ Gކ$OYLPDUHކV LQVWUXFWLRQV�

OHމ IDLW GކDFWLRQQHU � S«GDOHV GކXQ FRXS SHUPHW HQ H೨HW GH SDVVHU GH �
E«PROV ¢ � GL«VHV WUªV UDSLGHPHQW PDLV FކHVW XQHPDQRHXYUH G«OLFDWH TXL
Q«FHVVLWH GHV FKDXVVXUHV DGDSW«HV HW GH OކHQWUDLQHPHQW FDU HOOH ULVTXH
Gކ¬WUH EUX\DQWH HW GކHQGRPPDJHU OD P«FDQLTXH VL OH SLHG JOLVVHފ���

%DUWKHO UHIHUV WKH UHDGHU WR D SKRWRJUDSK DW WKH HQG RI KHU *ORVVDU\� 7KLV SKRWRJUDSK
VKRZV D OHIW IRRW DFURVV WKH & DQG % SHGDOV RQ D PRGHUQ GRXEOH�DFWLRQ SHGDO KDUS�
8QGHUQHDWK WKH SKRWRJUDSK %DUWKHO ZULWHV�

�މ S«GDOHV ¢ OD IRLV� &HWWH PDQRHXYUH HVW S«ULOOHXVH SRXU OD P«FDQLTXH�
'HPDQGHU DX KDUSLVWH GކHQFOHQFKHU WURLV S«GDOHV GކXQ FRXS PH VHPEOH
H[DJªUH HW LQDGDSW« D QRWUHV LQVWUXPHQWV PRGHUQHV� 6XU OHV KDUSHV ¢
VLPSOH PRXYHPHQW GX ;9,,,ªPH VLªFOH FHOD «WDLW SHXW�¬WUH U«DOLVDEOHފ���

��%DUWKHO� D/މ KDUSHފ� &DWDORJXH GHV $XWHXUV HW GHV ĔXYUHV� ���������� 7KLV FDWDORJXH OLVWV DERXW
��� ZRUNV IRU KDUS�
��/DXUH %DUWKHO� $X FĕXU GH OD KDUSH DX ;9,,,ªPH VLªFOH �)UDQFH� *DUQLHU�)UDQ©RLV� ������
���0DUWLQ��3LHUUH Gކ$OYLPDUH ������������ KDUSLVW DQG FRPSRVHU� 3LHUUH �OYLPDUH$ކ' 7URLV *UDQGHV
6RQDWHV SRXU OD KDUSH� RS� �� �3DULV� (UDUG� F� ������ ��� %DUWKHO VSHOOV WKLV FRPSRVHUކV VXUQDPH DV
$OYLPDUH� 2Q PDQ\ RI KLV PXVLFDO VFRUHV KLV QDPH LV ZULWWHQ DV 'DOYLPDUH�
��6HH VHFWLRQ ��������
��%DUWKHO� D/މ KDUSHފ� ���� +HU FRPPHQWDU\ VWDWHV WKDW WKHމ IDFW RI PRYLQJ � SHGDOV DW RQFH PDNHV
LW SRVVLEOH WR JR IURP � WR � VKDUSV ೪DWV YHU\ TXLFNO\ EXW LW LV D GL೨LFXOW PDQRHXYUH UHTXLULQJ VXLWDEOH
IRRWZHDU DQG WUDLQLQJ DV LW PLJKW PDNH QRLVH DQG GDPDJH WKH PHFKDQLVP LI WKH IRRW VOLSVފ�
��,ELG�� $QQH[ $� *ORVVDLUH� �ELV SKRWRJUDSKLHV DQQRQF«HV GDQV OH &DWDORJXH GHV DXWHXUV HW GHV ĔXYUHV�
3DJHV DIWHU ��� XQQXPEHUHG� 3KRWRJUDSKLH QR� �� LV IRXQG RQH SDJH DIWHU ���� �މ SHGDOV DW D WLPH�
7KLV PDQRHXYUH LV SHULORXV IRU WKH PHFKDQLVP� 7R DVN DQ\ KDUSLVW WR SUHVV WKUHH SHGDOV LQ RQH JR VHHPV
H[DJJHUDWHG WR PH DQG LQDSSURSULDWH IRU RXU PRGHUQ LQVWUXPHQWV� 2Q KDUSV ZLWK ¢ VLPSOH PRXYHPHQW
RI WKH HLJKWHHQWK FHQWXU\ LW ZDV SHUKDSV IHDVLEOHފ�
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7KH VHFRQG ZRUN ZKLFK UHTXLUHV GRXEOH�SHGDOOLQJ DQG LV FRQWDLQHG LQ %DUWKHOކV
FDWDORJXH LV 1DGHUPDQކV 7K¬PHV IDYRULV GH O2ކSHUD GHV %DUGHV� 1DGHUPDQ DVNV
WKH KDUSLVW WR SUHVV WKH ) DQG * SHGDO WRJHWKHU ZLWK WKH ULJKW IRRW�

[PHWWHމ OH VRO HW OH ID GX PHPH SLHGފ���

%DUWKHO DGGV D EULHI FRPPHQW WR WKLV SHGDO DFWLRQ� GHVFULELQJ LW DV XQHމ LQGLFDWLRQ
VXUSUHQDQWHފ DQG DGGLQJ WKDW FHWWHމ GL೨LFXOW« WHFKQLTXH QކHVW GRQF SDV XQH
LQYHQWLRQ GHV FRPSRVLWHXUV GX ;;ªPH VLªFOHފ���

7KH ೩QDO SLHFH LQFOXGHG LQ WKH FDWDORJXH ZKHUH VRPH VSHFLDO ZD\ RI SHGDOOLQJ LV
GHVFULEHG LV )UDQ©RLV 3HWULQLކV )ROLHV Gކ(VSDJQH 2S� ����� 3HWULQL ZULWHV LQ WKH
VFRUH�

3RXUމ SUHQGUH OHV 3«GDOHV GX )D HW GX /D HQVHPEOHV RQ EDLVVH HQ P¬PH
WHPSV OD S«GDOH GX 6ROފ���

)ROORZLQJ 3HWULQLކV LQVWUXFWLRQV� %DUWKHO WKHQ FRPPHQWV XSRQ WKHP�

XQHމ LQGLFDWLRQ VXUSUHQDQWH GH OD SDUW GކXQ KDUSLVWH SRXU OD YDULDWLRQ
HWWH&ޓ� PDQRHXYUH HVW HQ H೨HW WUªV DFUREDWLTXH HW FRPSRUWH GHX[
ULVTXHV� IDLUH GX EUXLW SHQGDQW OކH[«FXWLRQ HW DELPHU OD P«FDQLTXH
VL OH SLHG JOLVVH HW O¤FK« EUXWDOHPHQW OHV � S«GDOHV VDQV OHV DYRLU
DFFURFK«HV� /HV P«FDQLTXHV GHV KDUSHV ;9,,,ªPH SOXV O«JªUHV� SOXV
VRXSOHV SHUPHWWDLHQW SHXW�¬WUH GH WHOOHV SURXHVVHV PDLV FHOD GHYDLW
Q«FHVVLWHU GHV KDUSLVWHV DX[ PROOHWV PXVFO«V SRXU QH SDV G«VWDELOLVHU
OH MHXފ���

+LVWRULFDO UHVHDUFK DQG WKH VWDWH RI NQRZOHGJH KDV DGYDQFHG FRQVLGHUDEO\ VLQFH
%DUWKHO FDUULHG RXW KHU UHVHDUFK� +HU FULWLTXHV RI PXOWL�SHGDOOLQJ FRQIXVH WKH
UHDGHU DV VKH GRHV QRW VSHFLI\ WKH W\SH RI KDUS WKDW VKH LV GLVFXVVLQJ� ,W FDQ EH
DVVXPHG WKDW KHU FRPPHQWV SHUWDLQ WR D PRGHUQ GRXEOH�DFWLRQ SHGDO KDUS� DV VKH
LOOXVWUDWHV GRXEOH�SHGDOOLQJ RQ D PRGHUQ KDUS�

,Q KHU GLVFXVVLRQ RI Gކ$OYLPDUHކV LQVWUXFWLRQV LQ KLV 2S� ��� VKH FODLPV WKDW PXOWL�
SHGDOOLQJ RQ D PRGHUQ GRXEOH�DFWLRQ SHGDO KDUS LV�
� GL೨LFXOW�
� UHTXLUHV VXLWDEOH IRRWZHDU� 0XOWL�SHGDOOLQJ LQGHHG UHTXLUHV IRRWZHDU WKDW H[LVWHG
DW WKH VDPH WLPH RI WKH KDUS�
��)UDQ©RLV -RVHSK 1DGHUPDQ� 7K¬PHV IDYRULV GH O2ކS«UD GHV %DUGHV �3DULV� ,PEDXOW� ������ ��� 3UHVVމ
WKH * DQG ) ZLWK WKH VDPH IRRWފ�
��%DUWKHO� D/މ KDUSHފ� ���� $މ VWDUWOLQJ LQGLFDWLRQފ� 7KLVމ GL೨LFXOW WHFKQLTXH LV WKHUHIRUH QRW DQ
LQYHQWLRQ RI WZHQWLHWK�FHQWXU\ FRPSRVHUVފ�
��)UDQ©RLV 3HWULQL ������������ KDUSLVW DQG FRPSRVHU�
��)UDQ©RLV 3HWULQL� /HV )ROLHV Gކ(VSDJQH� DYHF �� YDULDWLRQV SRXU OD KDUSH� RS� ��� QR� �� �3DULV�
1DGHUPDQ� Q�G��� 7R WDNH WKH ) DQG $ SHGDOV WRJHWKHU� ORZHU WKH * SHGDO DW WKH VDPH WLPHފ�
��%DUWKHO� D/މ KDUSHފ� ���� $މ VWDUWOLQJ LQGLFDWLRQ IRU WKH KDUSLVW LQ WKH YDULDWLRQ HLJKW7ޓKLV PDQRHXYUH
LV DFWXDOO\ YHU\ DFUREDWLF DQG LQFOXGHV WZR ULVNV� PDNLQJ QRLVH ZKLOH GRLQJ WKLV PDQRHXYUH DQG GDPDJLQJ
WKH PHFKDQLVP LI WKH IRRW VOLSV DQG WKUHH SHGDOV DUH VXGGHQO\ UHOHDVHG ZLWKRXW EHLQJ ೩[HG� 7KH
PHFKDQLVP RI WKH HLJKWHHQWK�FHQWXU\ KDUSV LV OLJKWHU� PRUH ೪H[LEOH SHUKDSV WR DOORZ VXFK IHDWV EXW LW
ZRXOG KDYH UHTXLUHG WKH KDUSLVWV WR KDYH PXVFOHV RI FDOYHV LQ RUGHU QRW WR GH�VWDELOLVH WKH IRRW DFWLRQފ�
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� UHTXLUHV WUDLQLQJ�
� SRVVLEO\ PLJKW PDNH QRLVH�
� PD\ GDPDJH WKH PHFKDQLVP�

)XUWKHU� WR WKLV� VKH FULWLFLVHV PXOWL�SHGDOOLQJ LQ JHQHUDO RQ DQ\ SHGDO KDUS DV�

ޏ 'DPDJLQJ WKH SHGDO PHFKDQLVP� HVSHFLDOO\ LI D IRRW VOLSV ZKHQ WKH SHGDOV DUH
QRW ೩[HG LQ WKH ORZHU QRWFKHV���

ޏ 0RYLQJ PRUH WKDQ RQH SHGDO DW D WLPH ZLWK RQH IRRW ZLOO PDNH QRLVH�
ޏ 7KHVH WHFKQLTXHV DUH SK\VLFDOO\ FKDOOHQJLQJ DQG RQH ZRXOG QHHG WR DFTXLUH
JUHDW PXVFOH VWUHQJWK WR FDUU\ WKHP RXW���

7KH DXWKRU SURSRVHV WR VKRZ WKDW LI PRUH WKDQ RQH SHGDO LV PRYHG DW D WLPH RQ
DQ\ SHGDO KDUS WKLV UHVXOWV LQ IHZHU SHGDO PRYHV LQ JHQHUDO� $ FRQVHTXHQFH RI
PRYLQJ PRUH WKDQ RQH SHGDO DW D WLPH PHDQV WKDW WKH PRYHPHQWV DUH VORZ DQG
JHQWOH� DQG WKHUH LV OHVV QRLVH DXGLEOH IURP WKH PHFKDQLVP GXH WR WKLV VORZQHVV LQ
IHHW PRYHPHQWV� :KHQ OHDUQHG� PRYLQJ WZR RU PRUH SHGDOV WRJHWKHU ZLWK RQH IRRW
LV H೨RUWOHVV IRU WKH IHHW DQG OHJV� 7KHUH LV QHYHU D ULVN RI IHHW VOLSSLQJ R೨ SHGDOV�
EHFDXVH WKH ZKROH ZHLJKW RI WKH IRRW LV RQ WKH SHGDOV�

3DUNHU ������

&KLOG RI 3XUH +DUPRQ\ E\ 0LNH 3DUNHU LV WKH RQO\ ERRN VLQFH WKH HDUO\ GHFDGHV RI
WKH QLQHWHHQWK FHQWXU\ ZKLFK GHGLFDWHV VHFWLRQV WR SHGDOOLQJ RQ WKH KDUS��� 3DUNHUކV
ERRN LV GHVFULEHG DV D VRXUFH�ERRN DQG KH GHDOV ZLWK HYHU\ DVSHFW RI SOD\LQJ WKH
KDUS LQ D FRQFLVH DQG HDV\�WR�UHDG ZD\� (DFK VXEMHFW WKDW KH WRXFKHV RQ FRXOG EH D
IXOO UHVHDUFK WRSLF DQG LQGHHG P\ RZQ WRSLF LV LQVSLUHG E\ D IHZ SDJHV RI KLV ERRN�
2Q SDJHV ������ 3DUNHU OD\V RXW WKH HVVHQWLDO DVSHFWV RI SHGDOOLQJ� +H FRPPHQFHV
E\ VD\LQJ WKDW QR KDUS PHWKRG R೨HUVމ LQIRUPDWLRQ DV KRZ WKH SHGDO LV DFWXDOO\
PRYHGފ� , KDYH KRZHYHU IRXQG VHYHUDO GHVFULSWLRQV WKDW DUH TXLWH GHWDLOHG��� 3DUNHU
H[SODLQV WKDW WKH SHGDOV QHHG WR EH RSHUDWHG ZLWK WKH KHHO R೨ WKH ೪RRU DQG SRLQWV
RXW WKH DGYDQWDJHV RI ORZ�KHHOHG VKRHV WKDW ZHUH IDVKLRQDEOH DW WKH WLPH� +H
VXSSRUWV KLV SHGDO WKHRU\ ZLWK DQ H[DPSOH RI D SRUWUDLW ZKLFK VKRZV D KDUSLVW LQ
WKH DFW RI SHGDOOLQJ���

��6HH *ORVVDU\ IRU SHGDOމ QRWFKHVފ�
��+DUS VFKRODU 5REHUW $GHOVRQ LQWHUSUHWV %DUWKHOކV FRPPHQWV RQ PXOWL�SHGDOOLQJ GL೨HUHQWO\� $FFRUGLQJ
WR KLP� %DUWKHO FOHDUO\ VWDWHV WKDW WKH SRWHQWLDO SUREOHPV ZLWK GRXEOH SHGDOOLQJ RQ D PRGHUQ KDUS �QRLVH�
GDPDJLQJ WKH PHFKDQLVP� GL೨LFXOW\� HWF�� ZRXOG OLNHO\ KDYH EHHQ DEVHQW RQ D VLQJOH�DFWLRQ KDUS RI
WKH HLJKWHHQWK�FHQWXU\� $V D UHVXOW� KH VHHV KHU WH[W DV IRUZDUG ORRNLQJ� DV LW ZDV SXEOLVKHG LQ ����
ZKHQ IHZ KDUSLVWV KDG H[SHULPHQWHG ZLWK SOD\LQJ VLQJOH�DFWLRQ LQVWUXPHQWV� (PDLO FRUUHVSRQGHQFH
3URI� $GHOVRQ� 6HSWHPEHU �� �����
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ������ ������ ������ 1DGHUPDQ� �FROH� �� LV WKH ODVW SXEOLFDWLRQ RI
WKH QLQHWHHQWK FHQWXU\ WR GLVFXVV VLQJOH�DFWLRQ KDUS SHGDO WHFKQLTXH LQ GHWDLO� 0LNH 3DUNHU� (QJOLVK
KDUSLVW� LQVWUXPHQW PDNHU DQG UHVHDUFKHU� , ZRXOG OLNH WR WKDQN 0LNH IRU DOO KLV WLPH WKDW KH KDV
JUDFLRXVO\ VKDUHG ZLWK PH WR GLVFXVV KDUS PDWWHUV RYHU WKH \HDUV�
��0HWKRGHV WKDW GLVFXVV KRZ WR SODFH WKH IHHW DQG PRYH WKH SHGDOV LQFOXGH� *HQOLV� 1RXYHOOH P«WKRGH�
����� ��� -DFTXHV�*HRUJHV &RXVLQHDX� 0«WKRGH GH +DUSH FRQWHQDQW OHV OH©RQV JUDGX«HV SRXU OHV GHX[
PDLQV DYHF �� SU«OXGHV� GRQW VL[ FRPSRV«V SDU 0� 5DJX« HW XQ UHFXHLO GކDLUV QRXYHDX[ DUUDQJ«V SRXU OD
KDUSH� RS� ��� �QG HG� �3DULV� &RXVLQHDX� ������ ��� 7KHUHVLD 'HPDU� 0«WKRGH GH KDUSH GLYLV«H HQ �
SDUWLHV� RS� ��� �HUH VXLWH �3DULV� F� ������ ��� %RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
��6HH &KDSWHU � IRU VKRHV DQG SHGDOOLQJ�
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3DUNHU GH೩QHV ZKDW KH FDOOV GRXEOHމ SHGDOOLQJފ DV�

��WRމ HQJDJH WZR SHGDOV VLPXOWDQHRXVO\ ZLWK WKH VDPH IRRWފ���

+H WKHQ LOOXVWUDWHV LW ZLWK VRPH PXVLFDO H[DPSOHV� -HDQ�%DSWLVW .UXPSKROW]ކV
VRQDWD� 2S� �� QR� � LV XVHG WR LOOXVWUDWH GRXEOH�SHGDOOLQJ ZLWK WKH OHIW IRRW ZKHUH
WKH & DQG % SHGDOV DUH PRYHG WRJHWKHU���

3DUNHU ZULWHV�

)LJXUH �� .UXPSKROW]� 6RQDWD QR� �� 2S� ��� EDUV

V$މ WKH VLQJOH�DFWLRQ KDUS ZDV PRVW JHQHUDOO\ WXQHG LQ ( ೪DW� WKHUH LV
QR ' ೪DW DYDLODEOH DQG WKH ULJKW IRRW LV RFFXSLHG PDNLQJ WKH % ೪DW �VLF��
7KH PRGXODWLRQ FDQ EH PDGH HDVLO\ LI RQH SODFHV WKH IRRW RQ WKH EODGHV
RI WKH & DQG % SHGDOV DQG PRYHV WKHP VLPXOWDQHRXVO\� WR FUHDWH WKH %
೪DW�WR�QDWXUDO VKLIW DQG DQ HQKDUPRQLF ' ೪DW ZLWK WKH & VKDUSފ���

, DJUHH ZLWK 3DUNHUކV VROXWLRQ� EXW QRW ZLWK KLV UDWLRQDOH IRU EDUV ������ +LV ೩UVW
FODLP WKDW WKH KDUS ZDV XVXDOO\ WXQHG LQ WKH ފEDVHމ VHW�XS NH\�� RI (�೪DW PDMRU LV
QRW FRPSOHWHO\ FRUUHFW� , ZLOO VKRZ ODWHU LQ VHFWLRQ ��� WKDW HYHQ LI WKH PDMRULW\
RI SXEOLVKHG ZRUNV IRU KDUS� ZKLFK LQFOXGH $ULHWWHV DQG VLPSOH VRQDWDV� ZHUH
FRQFHLYHG IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU� PDQ\ YLUWXRVLF SLHFHV
ZHUH ZULWWHQ IRU D KDUS WXQHG LQ WKH ފEDVHމ VHW�XS NH\ RI $�೪DW PDMRU� 7KLV LQFOXGHV
ZRUNV E\ .UXPSKROW]� )RU WKLV PXVLFDO H[DPSOH� ZKHWKHU WKH KDUS LV VHW�XS LQ WKH
NH\ RI (�೪DW RU $�೪DW PDMRU� LW GRHV QRW D೨HFW WKH PRVW SODXVLEOH SHGDO VROXWLRQ�

7KLV WZR PRYHPHQW VRQDWD� $OOHJUHWWR DQG 5RPDQFH� LV LQ WKH NH\ RI %�೪DW PDMRU�
7KH RQO\ DFFLGHQWDOV UHTXLUHG LQ WKH HQWLUH SLHFH DUH %੢� (੢ DQG '੢ �RQFH LQ EDU ����
%੣� (੣ DQG &੤� ,Q EDU ��� WKH ೩UVW KDOI RI WKH EDU LV WKH ೩UVW LQYHUVLRQ RI D %�೪DW
PDMRU FKRUG� WKH VHFRQG GRWWHG FURFKHW LV DQ DXJPHQWHG VL[WK RQ '੢ JRLQJ WR &�
WKH GRPLQDQW RI WKH QH[W NH\� ) PDMRU� 7KLV FKRUG UHTXLUHV WKH %੢ WR EH UDLVHG E\ D
VHPLWRQH DQG WKH ' WR EH ORZHUHG E\ D VHPLWRQH� *ODQFLQJ DW WKH SLHFH LQLWLDOO\� LW
ZRXOG DSSHDU WKDW RQH UHTXLUHV D '੢� LPSO\LQJ D KDUS WXQHG LQ IRXU ೪DWV DV D ފEDVHމ
VHW�XS NH\�

$Q DOWHUQDWLYH VLWXDWLRQ LV ZKHQ WKH KDUS LV VHW�XS LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU�
VR WKH $ DQG ' SHGDOV DUH SUHVVHG GRZQ DQG ೩[HG EHIRUH FRPPHQFLQJ WKH SLHFH�
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ��� 'RXEOH�SHGDOOLQJ FDQQRW EH IRXQG LQ WKH ERRNކV LQGH[� EXW

ފSHGDOOLQJމ DQG ފPXOWLSOH�SHGDOOLQJމ DUH SDUW RI WKH LQGH[�
��-HDQ�%DSWLVWH .UXPSKROW]� 3ULQFLSHV SRXU OD KDUSH� HG� -� 0� 3ODQH �3DULV� ������ ��� EDU ���
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
��6HH *ORVVDU\�
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%\ WKH EHJLQQLQJ RI WKH OLQH VKRZQ LQ ೩J� �� WKH ( SHGDO LV ORZHUHG DQG ೩[HG� DV WKH
PRYHPHQW KDV PRYHG LQWR WKH GRPLQDQW NH\ RI ) PDMRU� %DU �� DSSHDUV WR LQGLFDWH
WKDW WKH KDUSLVW PXVW SUHVV GRZQ WKH % SHGDO IURP WKH XSSHU SRVLWLRQ WR WKH ORZHU
SRVLWLRQ� %੢ WR %੣� ZKLOH WKH ' SHGDO PXVW EH XQ೩[HG DQG UHOHDVHG XSZDUGV� '੣
WR '੢� +RZHYHU� WKH ' DQG % SHGDOV DUH RQ WKH VDPH VLGH RI WKH KDUS� QDPHO\ WKH
OHIW�KDQG VLGH RI WKH SHGDO ER[� 2QH SHGDO FDQQRW EH ORZHUHG� ZKLOH DQRWKHU LV
UHOHDVHG DW WKH VDPH WLPH� ZLWK RQH IRRW� /RZHULQJ RQH SHGDO DQG UHOHDVLQJ WKH
RWKHU SHGDO LV IHDVLEOH LI QHLWKHU DUH ೩[HG LQLWLDOO\� ,Q D VLWXDWLRQ OLNH WKDW� D SLYRWLQJ
PRWLRQ EHWZHHQ WKH WRH DQG KHHO FRXOG EH XVHG��� +RZHYHU� WKH VLWXDWLRQ KHUH
ZRXOG HQWDLO UHOHDVLQJ WKH ' SHGDO EHIRUH EDU ��� ORZHULQJ LW� DQG WKHQ KROGLQJ LW
GRZQ ZLWK WKH IRRW ZLWKRXW ೩[LQJ LW� 7KLV LV FHUWDLQO\ D VROXWLRQ� EXW LW LQYROYHV DQ
H[WUD SHGDO PRYHPHQW WKDW LQFOXGHV SODQQLQJ DQG SUHSDULQJ D SHGDO PRYHPHQW WKDW
LV QRW SDUW RI WKH KDUPRQ\ RU WKH PXVLFDO SKUDVH� ,W LV P\ SHUVRQDO H[SHULHQFH WKDW
PRVW SHGDO PRYHPHQWV FDQ EH GRQH ZLWK HDVH DQG DUH PRVW RIWHQ DQ LQKHUHQW SDUW
RI WKH PXVLFDO JHVWXUH� 7KLV VROXWLRQ LV FXPEHUVRPH DQG XQPXVLFDO�

:KHQ WKH SHGDO PRWLRQ LPSOLHV WKH UHOHDVLQJ RI RQH SHGDO WKDW KDV EHHQ ೩[HG� ZKLOH
ORZHULQJ DQRWKHU QRQ�DGMDFHQW SHGDO LV QRW D YLDEOH VROXWLRQ� LW RQO\ UHPDLQV WR
SHUIRUP EDU �� XVLQJ DQ HQKDUPRQLF QRWH �&੤� IRU WKH '੢� 3OD\LQJ HQKDUPRQLF
VROXWLRQV ZDV DQG LV VWLOO WRGD\ DQ LQWHJUDO SDUW RI KDUS SOD\LQJ� .UXPSKROW] LQFOXGHV
D OLVW RI HQKDUPRQLF VROXWLRQV LQ KLV 3ULQFLSHV���

)XUWKHU� WR WKLV .UXPSKROW] H[DPSOH� 3DUNHU QDPHV ERWK 1HYLOOH %XWOHU &KDOORQHU��

DQG -RKDQQ *HRUJ +HLQULFK %DFNRIHQ�� DV WKRVH ZKR SURSRVHG WR IROG DZD\ WKH
* SHGDO DJDLQVW WKH UHVRQDQFH ER[ RI WKH KDUS LQ RUGHU WR RSHUDWH WKH ) DQG $
SHGDOV RQ WKH ULJKW VLGH RI WKH KDUS ZLWK RQH IRRW� :KHUH 3DUNHU ZULWHV DERXW
ފOLIWLQJމ D SHGDO� KH LQWHQGV IROGLQJ WKH SHGDO DZD\ WR WKH SRVLWLRQ ZKHQ WKH KDUS LV
WUDQVSRUWHG VR WKDW WKH SHGDOV DUH QRW MXWWLQJ RXW� +H ೩QDOO\ FLWHV 5REHUW 1LFKRODV
&KDUOHV %RFKVDކV DGYLFH WR HQJDJH WKH )� * DQG $ SHGDOV WRJHWKHU DQG WR VLPSO\
LJQRUH DQ\ * UHVRQDQFH WKDW UHVXOWV IURP WKH SUHVVLQJ GRZQ RI WKH * SHGDO ZLWK WKH
WZR QHLJKERXULQJ SHGDOV���

,Q KLV VXFFLQFW VW\OH� 3DUNHU DOVR GLVFXVVHV DGGLWLRQDO SHGDOV RQ WKH KDUS LQFOXGLQJ
.UXPSKROW]ކV S«GDOH ¢ UHQIRUFHPHQW DQG VRXUGLQH SHGDO� SHGDO JOLVVDQGL� 7KH
PHFKDQLFDO IHDWXUHV RI WKHVH LQYHQWLRQV ZLOO EH GLVFXVVHG LQ VHFWLRQ ����

��6HH VHFWLRQ ��������
��.UXPSKROW]� 3ULQFLSHV� ���
��1HYLOOH %XWOHU &KDOORQHU� $ 1HZ 3UHFHSWRU IRU WKH +DUS� RS� �� �/RQGRQ� 6NLOOHUQ� ������ ���ހ��
1HYLOOH %XWOHU &KDOORQHU ������DIWHU ������ (QJOLVK KDUSLVW� FRPSRVHU� WHQRU� FRQGXFWRU DQG PXVLF VHOOHU�
��-RKDQQ *HRUJ +HLQULFK %DFNRIHQ� $QOHLWXQJ ]XP +DUIHQVSLHO �/HLS]LJ� %UHLWNRSI XQG +¦UWHO� ������
�����ހ -RKDQQ *HRUJ +HLQULFK %DFNRIHQ ������������ *HUPDQ KDUSLVW� FODULQHWWLVW DQG EDVVHW�KRUQ
SOD\HU DQG FRPSRVHU�
��1LFRODV�&KDUOHV %RFKVD� 1RXYHOOH P«WKRGH GH KDUSH HQ GHX[ SDUWLHV� RS� �� �3DULV� 'XKDQ� ������
��� 5REHUW 1LFKRODV &KDUOHV %RFKVD ������������ )UHQFK KDUSLVW DQG FRPSRVHU�
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'HౘQLWLRQV

0\ GH೩QLWLRQ RI WKH GRXEOH�SHGDO WHFKQLTXH RU GRXEOH�SHGDOOLQJ LV WKH DFW RI PRYLQJ
WZR DGMDFHQW SHGDOV RU WZR QRQ�DGMDFHQW SHGDOV RQ RQH VLGH RI WKH KDUS XVLQJ RQH
IRRW� 7KLV LV DFKLHYHG E\ SODFLQJ WKH IRRW SHUSHQGLFXODU WR WKH KDUS� DFURVV WKH
SHGDOV� 7KH SHGDOV FDQ EH SUHVVHG GRZQ WRJHWKHU RU VHSDUDWHO\ E\ SLYRWLQJ WKH
IRRW� 7KH KHHO PRYHV DQ LQQHU SHGDO DQG WKH WRH PRYHV DQ RXWHU SHGDO� :KHQ WKH
SHGDOV DUH QRW DGMDFHQW WR HDFK RWKHU� GRXEOH�SHGDOOLQJ LV DFKLHYHG E\ IROGLQJ DZD\
D SHGDO� XVXDOO\ WKH & SHGDO RQ WKH OHIW VLGH RU WKH ) RU * SHGDO RQ WKH ULJKW VLGH RI
WKH EDVH RI WKH KDUS� 7KH UHPDLQLQJ ' DQG % SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH
KDUS DQG WKH ) DQG $ SHGDOV RQ WKH ULJKW FDQ EH WKHQ RSHUDWHG ZLWK RQH IRRW� 6HH
೩J� �� �� ����� �����

$OWHUQDWLYHO\� WULSOH�SHGDO WHFKQLTXH RU WULSOH�SHGDOOLQJ RFFXUV ZKHQ WKUHH SHGDOV
DUH SUHVVHG GRZQ WRJHWKHU ZLWK RQH IRRW� 7KLV LV XVXDOO\ FDUULHG RXW RQ WKH ULJKW�
KDQG VLGH RI WKH KDUS� XVLQJ WKH )� * DQG $ SHGDOV� EXW FDQ DOVR EH SHUIRUPHG ZLWK
WKH '� &� DQG % SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH KDUS� 7KH WHUP PXOWL�SHGDOOLQJ
UHIHUV WR DOO WKH DERYH ZD\V RI SHGDOOLQJ� ZLWKRXW VSHFLI\LQJ RQH LQ SDUWLFXODU���

)LJXUH �� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH XSSHU SRVLWLRQ�

5HVHDUFK PHWKRGRORJ\

$IWHU FRQVXOWLQJ WKH PRGHUQ OLWHUDWXUH� P\ UHVHDUFK LQWR DOO DVSHFWV RI SHGDOOLQJ RQ
WKH KDUS H[WHQGHG DFURVV ೩YH KLVWRULFDO DUHDV RI UHVHDUFK� WUHDWLVHV DQG PHWKRGV�
PXVLFDO VRXUFHV ZKHUH D VSHFLDO VROXWLRQ LV LQFOXGHG LQ WKH VFRUH� 7KH PRVW H[FLWLQJ
SDUW HQWDLOHG GLVFRYHULQJ GRXEOH� DQG WULSOH�SHGDOOLQJ ZKHUH LV QRW VSHFL೩HG LQ
ZRUGV EXW LV LPSOLHG E\ WKH PXVLF LWVHOI� OLNH LQ 6SRKUކV 2S� ����

��6HH *ORVVDU\�
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)LJXUH �� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH ORZHU SRVLWLRQ�

)XUWKHU� WR WKLV� , H[SORUHG WKH UHODWLRQVKLS EHWZHHQ VKRHV DQG SHGDOOLQJ� XVLQJ
KLVWRULFDO VRXUFHV DQG LPDJHV �SRUWUDLWV DQG LOOXVWUDWLRQV� RI KDUSLVWV� )LQDOO\� ,
VRXJKW RXW DQ\ RWKHU SRVVLEOH KLVWRULFDO VRXUFHV WKDW PD\ SRLQW WR DQ\ LQWULFDWH
SHGDOOLQJ WHFKQLTXHV� , XVHG QHZVSDSHU DFFRXQWV RI FRQFHUWV� MRXUQDOV DQG OLWHUDU\
GHVFULSWLRQV�

7KH DLP RI P\ UHVHDUFK ZDV WR LGHQWLI\ LI PXOWL�SHGDOOLQJ KDG EHHQ D QRUPDO ZD\ WR
SHGDO IRU D YLUWXRVR KDUSLVW LQ WKH HLJKWHHQWK FHQWXU\� ,I VR� , ZLVKHG WR LQFRUSRUDWH
WKLV WHFKQLTXH LQWR P\ SOD\LQJ DQG WR GLVVHPLQDWH WKLV WR RWKHU KDUSLVWV�

, ZDV DOVR FXULRXV DERXW LWV HYHQWXDO GHPLVH� ZKLFK , LQLWLDOO\ SODFHG DW WKH WLPH
RI WKH LQWURGXFWLRQ RI (UDUGކV GRXEOH�DFWLRQ SHGDO KDUS LQ ���� DQG WKH JUDGXDO
GLVXVH RI WKH VLQJOH�DFWLRQ KDUS� +RZHYHU� WR P\ RZQ VXUSULVH� , IRXQG WKDW TXLWH
WKH RSSRVLWH ZDV WUXH� 'RXEOH�SHGDOOLQJ FRQWLQXHG WR EH SDUW RI SOD\LQJ WKH KDUS
DQG FDQ EH IRXQG LQ ZULWWHQ VRXUFHV DV ODWH DV ������� 0XOWL�SHGDOOLQJ LV DQ LQWHJUDO
SDUW RI PDQ\ SHUIRUPLQJ KDUSLVWV WRGD\� QRWDEO\ MD]] KDUSLVWV���

2YHUYLHZ RI &KDSWHUV

&KDSWHU � JLYHV D JHQHUDO RYHUYLHZ RI WKH W\SHV RI (XURSHDQ KDUSV WKDW H[LVWHG
EHIRUH� GXULQJ DQG MXVW DIWHU WKH VLQJOH�DFWLRQ KDUS� 7KH KLVWRU\ RI KDUSV LV D
FRPSOLFDWHG RQH� DV KDUSV FRPH LQ PDQ\ VL]HV DQG V\VWHPV�

7KH VLQJOH�DFWLRQ KDUS KDG D ORQJ GHYHORSPHQWDO SHULRG RI QHDUO\ VL[W\ \HDUV
IURP LWV DSSDUHQW LQYHQWLRQ LQ ���� XQWLO WKH Vކ���� ZKHQ WKH ೩UVW LQVWUXPHQWV
ZHUH EXLOW LQ 3DULV� &KDSWHU � LV GHGLFDWHG WR WKH KLVWRU\ RI WKH LQVWUXPHQWV DQG

��+HQULHWWH 5HQL«� 0«WKRGH FRPSOªWH GH KDUSH �3DULV� /HGXF� ������ ���
��6HH &KDSWHU ��
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WKH YDULRXV PHFKDQLFDO V\VWHPV RI WKH VLQJOH�DFWLRQ KDUS� :KHQ VHYHQ SHGDOV
EHFDPH WKH VWDQGDUG QXPEHU RI SHGDOV� .UXPSKROW] ZRUNHG ZLWK 1DGHUPDQ DGGLQJ
WZR DGGLWLRQDO SHGDOV� WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO� DQG
FROODERUDWHG ZLWK (UDUG WR FRQVWUXFW WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX�
&RXVLQHDX LQYHQWHG D XQLTXH IRXUWHHQ�SHGDO KDUS ZKLFK KDV EHHQ UHFHQWO\ UH�
GLVFRYHUHG DQG VWXGLHG��� 7KLV LQVWUXPHQW DQG DQ\ RWKHU DGGLWLRQDO SHGDOV VKDOO
DOVR EH GHVFULEHG�

7KH KLVWRULFDO VRXUFHV DUH UHYLHZHG LQ WKH IROORZLQJ IRXU FKDSWHUV� 0DQ\ RI WKHVH
SULPDU\ VRXUFHV DUH GLVFXVVHG IRU WKH ೩UVW WLPH LQ PRGHUQ WLPHV� VR HDFK W\SH RI
SHGDO PRYH DQG WHFKQLTXH LV DQDO\VHG VHSDUDWHO\� DFFRUGLQJ WR WKH W\SH RI KLVWRULFDO
VRXUFH� &KDSWHU � LGHQWL೩HV DOO NQRZQ KDUS WUHDWLVHV DQG GLVFXVVHV WKH LQIRUPDWLRQ
IRXQG LQ WKHVH VRXUFHV ZLWK UHJDUG WR SHGDOOLQJ� , KDYH LGHQWL೩HG QHDUO\ RYHU RQH
KXQGUHG WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV RI WKH HLJKWHHQWK FHQWXU\ DQG HDUO\
QLQHWHHQWK FHQWXU\� 7KHVH HTXLS XV ZLWK D WHUPLQRORJ\ IRU SHGDOOLQJ DQG LQFOXGH
YDOXDEOH PXVLFDO H[DPSOHV� 7KH SULQFLSDO WHFKQLTXHV DUH SUHVVLQJ D SHGDO GRZQ
DQG UHOHDVLQJ LW� ೩[LQJ D SHGDO� GRXEOH� DQG WULSOH�SHGDOOLQJ� SHGDO JOLVVDQGL DQG
WKH XVH RI WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO� 3HGDO PDUNLQJV VKDOO
DOVR EH GLVFXVVHG�

,Q ����� , EHJDQ WR FRPSLOH D GDWDEDVH RI ZRUNV IRU KDUSV� 7KLV FRQVLVWV RI VFRUHV
WKDW , KDYH FRQVXOWHG LQ OLEUDULHV DQG SULYDWH FROOHFWLRQV ZRUOGZLGH� , KDYH H[DPLQHG
RYHU WZR WKRXVDQG ZRUNV IRU KDUSV ZLWK UHVSHFW WR RYHU WKLUW\ FULWHULD ZKLFK LQFOXGH
SDSHU� ZDWHUPDUNV� SXEOLVKHUV� SULFHV RI VFRUHV� GHGLFDWLRQV� WRQDOLWLHV RI ZRUNV
DQG DQ\ WHFKQLFDO DVSHFWV IRXQG LQ WKH VFRUH� )URP WKLV FDWDORJXH DQG %DUWKHOކV
FDWDORJXH���� , KDYH H[WUDFWHG WKH LQIRUPDWLRQ ZKLFK FRQFHUQV DQ\ IDFHW RI SHGDOOLQJ
IRXQG LQ KDUS VFRUHV� &KDSWHU � FRQWDLQV P\ ೩QGLQJV XS WR QRZ����

&KDSWHU � ORRNV DW WKH VHFRQG JURXS RI PXVLFDO VFRUHV� ZKHUH QR PXOWL�SHGDOOLQJ LV
ZULWWHQ LQ WKH VFRUH� EXW VSHFLDO SHGDOOLQJ WHFKQLTXHV DUH LPSOLHG ZKHQ D KDUSLVW
SOD\V WKH KDUS OLWHUDWXUH� 6LQFH , EHJDQ WR FRPSOHWHO\ UH�OHDUQ P\ SHGDO WHFKQLTXH LQ
����� , QRZ XVHPXOWL�SHGDOOLQJ DQG SHGDO JOLVVDQGL LQFHVVDQWO\� , VHH WKH SRVVLELOLWLHV
RI XVLQJ LW WKURXJKRXW WKH ZKROH KDUS UHSHUWRLUH� , KDYH WDNHQ PXVLF E\ .UXPSKROW]
DQG 6SRKU DV FDVH�VWXGLHV IRU WKLV WKHVLV� VKRZLQJ WKDW PXOWL�SHGDOOLQJ DQG SHGDO
JOLVVDQGL DUH DQ LQWHJUDO SDUW RI WKHLU PXVLF� 7KH SHGDO VROXWLRQV DQG PRYHV IRU
.UXPSKROW]ކV 2S� � DUH IRXQG DW WKH HQG RI &KDSWHU ��

, ZDV FRQIURQWHG ZLWK P\ LQLWLDO SHGDO GLOHPPD ZLWK 6SRKUކV PXVLF� VR , ZLVKHG
WR UH�HYDOXDWH DOO KLV PXVLF IRU KDUS� (YHQ DIWHU WZR \HDUV RI UHVHDUFK� , VWLOO KDYH
IRXQG QR RWKHU KDUS SLHFHV WKDW UHTXLUH DV PXFK GRXEOH�SHGDOOLQJ DV 6SRKUކV 2S�
���� &KDSWHU � UHYLHZV ZKDW LV NQRZQ DERXW 'RUHWWH 6SRKUކV PXVLFDO OLIH DQG SHGDO
WHFKQLTXHV� 7KLV FKDSWHU DOVR LQFOXGHV D FRPSOHWH SHGDO DQDO\VLV RI DOO RI 6SRKUކV
ZRUNV IRU KDUS� ZLWK D VSHFLDO HPSKDVLV RQ 2SS� ��� DQG ��� 7KH )DQWDLVLH SRXU
KDUSH� 2S� ��� LV RQH RI WKH IHZ VLQJOH�DFWLRQ KDUS SLHFHV WKDW LV VWLOO SDUW RI WKH

��6HH &KDSWHU ��
���%DUWKHO� D/މ KDUSHފ�
���7KLV LV DQ RQJRLQJ DUHD RI UHVHDUFK� EHFDXVH VXFK LQGLFDWLRQV FDQ RQO\ EH IRXQG E\ FRQVXOWLQJ HYHU\
H[WHQW KDUS VFRUH�
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PRGHUQ KDUS UHSHUWRLUH� 7KLV DQDO\VLV VKRZV WKH SHGDOOLQJ SRVVLELOLWLHV DQG KRZ
WKH\ DUH VXFK D YLWDO SDUW RI WKH PXVLFDO JHVWXUH DQG SRVVLEOH LQWHQWLRQV RI WKH
FRPSRVHU� 0RVW RI WKH KLVWRULFDO SHGDO WHFKQLTXHV IRXQG LQ 2S� �� FDQ VWLOO EH XVHG
RQ D PRGHUQ SHGDO KDUS�

:KHQ D KDUSLVW SOD\V WZR RU PRUH SHGDOV WRJHWKHU RQ RQH VLGH RI WKH KDUS� WKH
೩UVW TXHVWLRQ LV ZKDW VKRHV WR ZHDU� ,Q WKH ೩UVW IHZ PRQWKV RI UH�OHDUQLQJ P\
SHGDO WHFKQLTXH� , SHUIRUPHG ZLWKRXW VKRHV� , EHJDQ WR UHVHDUFK VKRHV� ZKDW D
SURIHVVLRQDO KDUSLVW PLJKW KDYH ZRUQ WR HQDEOH WKHP WR SHGDO LQ WKLV YLUWXRVR IDVKLRQ�
$V RIWHQ KDSSHQV� WKH KDUSV DQG WKH VKRHV RI WKH VDPH HSRFK JR KDQG LQ KDQG� ,
KDYH DQDO\VHG QHDUO\ ��� UHSUHVHQWDWLRQV �SRUWUDLWV� GUDZLQJV DQG LOOXVWUDWLRQV� RI
KDUSLVWV DQG WKHLU KDUSV GXULQJ WKH ODVW GHFDGHV RI WKH HLJKWHHQWK FHQWXU\ DQG ೩UVW
IHZ GHFDGHV RI WKH QLQHWHHQWK FHQWXU\� &KDSWHU � LV D UHVXOW RI WKLV UHVHDUFK� ZKHUH
, KDYH VLQJOHG RXW VL[ LPDJHV WKDW PD\ GLVSOD\ D KDUSLVW LQ WKH DFW RI SHGDOOLQJ�

&KDSWHU � ORRNV DW WKH LPSOLFDWLRQV RI PXOWL�SHGDOOLQJ RQ RWKHU W\SHV RI SHGDO KDUSV�
, ZLOO VKRZ KRZ WKH VLQJOH�DFWLRQ KDUS DQG (UDUGކV GRXEOH�DFWLRQ SHGDO KDUS KDYH
WZR VHSDUDWH ZD\V WR SHGDO� EXW ZKHUH DFWXDOO\ GRXEOH�SHGDOOLQJ FRQWLQXHG DV D
OLYLQJ WHFKQLTXH�

$SSHQGL[ , FRQWDLQV WKH SULPDU\ VRXUFHV IRU WKH VLQJOH�DFWLRQ KDUS� 7KLV LQFOXGHV
KDUS PHWKRGV� WUHDWLVHV RQ EDVVR FRQWLQXR� DFFRPSDQ\LQJ� FRPSRVLQJ DQG
LPSURYLVLQJ SUHOXGHV� VWXG\ DQG H[HUFLVH ERRNV DQG ೩QDOO\ WXQLQJ PHWKRGV� LQ
7DEOHV ,���,��� 6HFWLRQV ,�� DQG ,�� JLYH WKH PXVLFDO VRXUFHV IRU PXOWL�SHGDOOLQJ� 7KH
ފKDUSމ DUWLFOH LQ 'LGHURWކV (QF\FORS«GLH LV IRXQG LQ $SSHQGL[ ,�� DQG LV WUDQVODWHG
LQWR (QJOLVK IRU WKH ೩UVW WLPH�

$V WKLV LV D WKHVLV EDVHG XSRQ UHVHDUFK LQ DQG WKURXJK PXVLFDO SUDFWLFH� , SURSRVH
P\ RZQ PRGHUQ PHWKRG RQ KRZ WR SHGDO ZKLFK LV LQFOXGHG LQ $SSHQGL[ ,,,� , XVH
WKLV ZKHQ WHDFKLQJ KLVWRULFDO SHGDO WHFKQLTXHV WR P\ VWXGHQWV� $SSHQGL[ ,, JLYHV D
FRPSOHWH OLVW RI WKH SHGDO PRYHV DYDLODEOH WR D KDUSLVW RQ WKH VLQJOH�DFWLRQ KDUS�
LQVSLUHG E\ KLVWRULFDO VRXUFHV DQG P\ RZQ H[SHULHQFHV�

7KLV GLVVHUWDWLRQ LV DFFRPSDQLHG E\ D &' RI 2SS� ���� ���� ��� �� DQG :R2 �� E\
/RXLV 6SRKU� , DOVR LQFOXGH D '9' RI D OLYH SHUIRUPDQFH RI .UXPSKROW]ކV &RQFHUWR
QR� �� 2S� � DQG %RFKVDކV )DQWDLVLH %ULOOLDQWH DYHF LQWURGXFWLRQ HW ೜QDOH VXU OD
GHUQLªUH :DOVH GH &� 0� GH :HEHU� 2S� ����
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&KDSWHU �

(XURSHDQ KDUSV VLQFH ����

7KH KLVWRU\ RI KDUSV LV FRPSOH[ GXH WR VHYHUDO IDFWRUV� +DUSV KDYH DOZD\V EHHQ
IUDJLOH LQVWUXPHQWV GXH WR WKH WRWDO SHUSHQGLFXODU WHQVLRQ RI WKH VWULQJV RQ WKH
VRXQGERDUG� +DUSV RIWHQ KDYH D VKRUW OLIH VSDQ� )HZ KDUSV KDYH VXUYLYHG IURP
EHIRUH WKH GDZQ RI WKH KDUSH RUJDQLV«H DQG WR WKH DXWKRUކV NQRZOHGJH WKHUH LV QR
H[LVWLQJ KDUS EXLOW EHIRUH ���� WKDW LV LQ UHJXODU XVH WRGD\��

+DUSV KDYH DOZD\V EHHQ H[SHQVLYH WR EXLOG� 6L]H LV VR RIWHQ WKH ೩UVW FRQVLGHUDWLRQ
ZKHQ EXLOGLQJ RU FRPPLVVLRQLQJ D QHZ KDUS� 7UDQVSRUW LV DOVR DQ LPSRUWDQW IDFWRU�
QR PRUH VR WKDQ WRGD\ ZKHQ ೪\LQJ ZLWK D KDUS LV SUDFWLFDOO\ LPSRVVLEOH��

7KH KDUS LV DQ LQVWUXPHQW WKDW FDQ JLYH LPPHGLDWH VDWLVIDFWLRQ WR D SOD\HU� 7KH
VWUDLQV RI D KDUS DUH VRPH RI WKH PRVW SOHDVXUDEOH VRXQGV WKDW ZH NQRZ� 7KLV
DWWUDFWLRQ WR WKH VRXQG RI D KDUS� E\ OLVWHQHUV DQG SOD\HUV DOLNH� KDV LQVSLUHG HDFK
FXOWXUH WR GHYLVH D KDUS RU D VHULHV RI KDUSV WKDW DUH VXLWDEOH IRU WKHLU RZQ PXVLF�
UHVXOWLQJ LQ QXPHURXV PRGHOV RI KDUSV WKDW DUH VSHFL೩F WR RQH SHULRG RI KLVWRU\ RU
PXVLFDO FXOWXUH�

1R RQH W\SH RI KDUS FDQ SOD\ DOO (XURSHDQ DUW PXVLF WKDW ZDV VSHFL೩FDOO\ ZULWWHQ
IRU �ފKDUSމ ZKDWHYHU W\SH RI KDUS WKDW PHDQW ZLWKLQ D FHUWDLQ PXVLFDO JHQUH��

+DUS PDNLQJ DQG UHSHUWRLUH JR LQYDULDEO\ KDQG�LQ�KDQG� +DUSV DUH XVHG DV PXFK
LQ DUW PXVLF DV LQ WUDGLWLRQDO PXVLF DQG WKHUH KDV DOZD\V EHHQ D ೩QH OLQH EHWZHHQ
�7KH +RFKEUXFNHU KDUS IURP ���� LQ WKH FROOHFWLRQ RI WKH0XV«H GH OD0XVLTXH LQ 3DULV �QR� (����������

ZDV UHVWRUHG WR SOD\LQJ FRQGLWLRQ E\ %HDW :ROI LQ ����� 7KH 'XWFK KDUSLVW 1DQMD %UHHGLMN UHFRUGHG DQ
H[FHUSW IURP WKH DQRQ\PRXV FROOHFWLRQ 0XVLNDOLVFKH 5¾VWNDPPHU DXI GHU +DUIH �06� 6WDGWELEOLRWKHN
/HLS]LJ� QR ,,,������ F� ����� RQ WKLV LQVWUXPHQW�
�0RGHUQ UHSURGXFWLRQV RI KLVWRULFDO KDUSV GR QRW UHVSHFW DQ\ KLVWRULFDO PRGHOV ZLWK UHVSHFW WR VL]H�

EXW UDWKHU DUH PDGH WR ೩W LQ DQ H[WUD�VHDW RQ DQ DLUSODQH� 7KLV FUHDWHV D VLWXDWLRQ ZKHUH DWWHPSWV WR
FRS\ RU UHSURGXFH WKH SDVW DUH DFWXDOO\ SUHYHQWHG E\ WKH UHVWUDLQWV RI PRGHUQ WUDYHO OLPLWDWLRQV�
�([DPSOHV LQFOXGH VHYHQWHHQWK�FHQWXU\ KDUS SLHFHV ZULWWHQ IRU WKH DUSD GRSSLD ZKLFK FDQQRW EH

SOD\HG D SHGDO KDUS� GXH WR WKH UDSLG FKURPDWLF FKDQJHV LQ WKH PXVLF� 6LPLODUO\� 6SRKUކV 2S� ��� ZDV
ZULWWHQ IRU WKH VLQJOH�DFWLRQ KDUS DQG LV WHFKQLFDOO\ LPSRVVLEOH WR SOD\� DV ZULWWHQ E\ 6SRKU� RQ WKH ODWHU
GRXEOH�DFWLRQ SHGDO KDUS� 6HH &KDSWHU �� 7KHVH WZR H[DPSOHV UXQ FRQWUDU\ WR WKH DFFHSWHG LGHD WKDW
HDFK QHZ W\SH RI KDUS WKURXJKRXW KLVWRU\ LV DQ LPSURYHPHQW RQ WKH HDUOLHU W\SHV RI KDUSV�

�



� &+$37(5 �� (8523($1 +$536 6,1&( ����

WUDGLWLRQDO PXVLF DQG DUW PXVLF� DQG OLNHZLVH� IRUPDOO\ DQG LQIRUPDOO\ WUDLQHG
SOD\HUV� &HUWDLQ PRGHOV RI KDUS KDYH RIWHQ EHHQ PRGL೩HG RU VLPSOL೩HG IRU GL೨HUHQW
JHQUHV RI PXVLF� )RU H[DPSOH� WKH ODWH HLJKWHHQWK�FHQWXU\ VLQJOH�DFWLRQ KDUS ZDV
VLPSOL೩HG LQWR D GLDWRQLF LQVWUXPHQW LQ WKH QLQHWHHQWK FHQWXU\ LQ 9LJJLDQR� ,WDO\��

%HIRUH WKH LQYHQWLRQ RI WKH KDUSH RUJDQLV«H� PDQ\ KDUSV ZRXOG DSSHDU WR KDYH EHHQ
RQFH�R೨ PRGHOV� ZLWK LQGLYLGXDO VWUXFWXUHV DQG WXQLQJ V\VWHPV� 7KH IHZ KDUSV WKDW
KDYH VXUYLYHG IURP EHIRUH WKLV WLPH DUH UDUHO\ LGHQWLFDO WR HDFK RWKHU� (XURSHDQ
LFRQRJUDSK\ XS WR WKH HLJKWHHQWK FHQWXU\ WHOOV D VLPLODU WDOH� GHSLFWLRQV RI KDUSV LQ
DUW DUH VHOGRP VLPLODU WR HDFK DQRWKHU� 7KH KDUS LV PRUH RIWHQ GHSLFWHG DV D V\PERO
UDWKHU WKDQ DV D UHSURGXFWLRQ RI DQ DFWXDO LQVWUXPHQW WKDW WKH DUWLVW NQHZ RU KDG
DFWXDOO\ VHHQ� ,Q UHOLJLRXV DUW WKH VDFUHG V\PEROLVP RI WKH KDUS� SOD\HG E\ .LQJ
'DYLG� ZDV PRUH LPSRUWDQW WKDQ DQ DFFXUDWH UHSUHVHQWDWLRQ��

*LRYDQQL /DQIUDQFRކV� GHSLFWLRQ RI WKH H[WHQW ފDUEHULQL%މ KDUS LV DQ H[FHSWLRQ� DV
WKH LQVWUXPHQW LQ WKH SDLQWLQJ VXUYLYHV DQG LV SDUW RI WKH FROOHFWLRQ RI LQVWUXPHQWV
DW WKH 0XVHR 6WUXPHQWL 0XVLFDOL� 5RPH� DQG VKRZQ LQ ೩J� ���� >*LRYDQQL /DQIUDQFR
9HQHUH VXRQD OކDUSD ������� *DOOHULH 1D]LRQDOL GL $UWH $QWLFD� 5RPH@ 7KHUH DUH
VHYHUDO SDLQWLQJV RI ,EHULDQ DUSDV GH GRV RUGHQHVZKHUH WKH LQVWUXPHQW LV DFFXUDWHO\
GHSLFWHG DQG LV YHU\ VLPLODU WR NQRZQ VXUYLYLQJ LQVWUXPHQWV��

7KHUH DUH VRPH W\SHV RI KDUSV WKDW EHFDPH VWDQGDUGLVHG� LPSO\LQJ WKDW WKH EDVLF
IRUP� KHLJKW DQG QXPEHU RI VWULQJV GLG QRW FKDQJH VLJQL೩FDQWO\ RYHU WLPH� ([DPSOHV
RI VWDQGDUGLVHG KDUSV DUH WKH ,EHULDQ DUSD GH GRV RUGHQHV� D FURVV�VWUXQJ LQVWUXPHQW
XVHG IURP ��������� LQ 6SDLQ DQG 3RUWXJDO DQG WKH ODWH VHYHQWHHQWK�FHQWXU\ :HOVK
7ULSOH KDUS�� 2WKHU H[DPSOHV RI VWDQGDUGLVHG KDUSV LQFOXGH HLJKWHHQWK�FHQWXU\
VLQJOH�DFWLRQ KDUSV� QLQHWHHQWK�FHQWXU\ GRXEOH�DFWLRQ SHGDO KDUSV DQG WZHQWLHWK�
FHQWXU\ QHR�,ULVK KDUSV� ,W PD\ VHHP WKDW WKH ODWWHU WZR W\SHV RI KDUSV GRPLQDWH
WRGD\ކV KDUS�EXLOGLQJ PDUNHW� EXW WKHUH DUH FRQVWDQW UHTXHVWV IURP SOD\HUV DQG
SURSRVDOV IURP OXWKLHUV� IRU KDUSV WKDW DUH VPDOOHU DQG FKHDSHU WKDQ WKH PRGHUQ
GRXEOH�DFWLRQ SHGDO KDUS DQG ZLWK DOWHUQDWLYH WXQLQJ V\VWHPV WR WKH GLDWRQLF WXQLQJ
RI WKH QHR�,ULVK KDUS�

7R IXUWKHU FRPSOLFDWH WKH KLVWRU\ RI KDUSV� HYHQ ZKHQ D W\SH RI KDUS LV OLQNHG WR D
FHUWDLQ HSRFK DQG JHRJUDSKLFDO DUHD� WKHUH DUH VHYHUDO H[DPSOHV ZKHUH GL೨HUHQW
W\SHV RI KDUSV FR�H[LVWHG LQ RQH JHRJUDSKLFDO DUHD� HDFK W\SH RI KDUS VHUYLQJ D
GL೨HUHQW PXVLFDO UHSHUWRLUH� ,Q WKH IRXUWHHQWK�FHQWXU\ %XUJXQGLDQ FRXUW RI 3KLOLS

�5REHUWR /H\GL DQG )HER *X]]L� OFXQH$މ VFKHGH VX VWUXPHQWL SRSRODUL LWDOLDQL� $USD GL 9LDJJLDQR
�%DVLOLFDWD�ފ� &XOWXUH PXVLFDOL� TXDGHUQL GL HWQRPXVLFRORJLD� VHPHVWUDOH GHOOD 6RFLHW¢ ,WDOLDQD GL
(WQRPXVLFRORJLD ,,� QR� � ������� ����ހ���
�6HH &KDSWHU ��
�*LRYDQQL /DQIUDQFR� 9HQHUH 6XRQD DUSDކ/ �$OOHJRULD 'HOOD 0XVLFD�� ����� KWWS���JDOOHULDEDUEHULQL�

EHQLFXOWXUDOL�LW�� *LRYDQQL /DQIUDQFR ������������ ,WDOLDQ %DURTXH SDLQWHU�
�6FKRRO RI 0DGULG� $ 9DQLWDV 6WLOO /LIH ZLWK D 6NXOO� D 9LROLQ� D 3HZWHU 3ODWH� D 9DVH RI )ORZHUV� D

%RRN DQG D 6PDOO 7RUWRLVHVKHOO ,QODLG &DELQHW ZLWK 6LOYHU *LOW :LQH &XSV DQG 7HUUDFRWWD 9DVHV RQ 7RS�
$UUDQJHG 8SRQ D 7DEOH 7RS 'UDSHG ZLWK D &DUSHW� 7RJHWKHU ZLWK D +DUS /HDQLQJ $JDLQVW D &KDLU�
6HW %HIRUH D 'UDSHG &XUWDLQ� FLUFD ����� KWWS���ZZZ�VRWKHE\V�FRP�FRQWHQW�GDP�VWE�ORWV�/���/������
/���������OU���MSJ�
�-RDQ 5LPPHU� 7KH ,ULVK +DUS �0HUFLHU 3UHVV� ������ -RDQ 5LPPHU ������������ HWKQRPXVLFRORJLVW�

http://galleriabarberini.beniculturali.it/
http://galleriabarberini.beniculturali.it/
http://www.sothebys.com/content/dam/stb/lots/L08/L08036/L08036-48-lr-1.jpg
http://www.sothebys.com/content/dam/stb/lots/L08/L08036/L08036-48-lr-1.jpg
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WKH %ROG� ERWK VLQJOH� DQG GRXEOH�URZHG KDUSV FR�H[LVWHG�� $QRWKHU H[DPSOH LV WKH
PXVLFDO FLUFOH LQ 'XEOLQ DURXQG ���� ZKHUH DW OHDVW VL[ GL೨HUHQW W\SHV RI KDUSV
FR�H[LVWHG���

)RU WKHVH UHDVRQV� LW LV WKH DXWKRUކV RSLQLRQ WKDW LW LV LPSRVVLEOH WR ZULWH D KLVWRU\
RI WKH KDUS� EXW UDWKHU RI KDUSV���

+DUSV PD\ EH GHVFULEHG DV LQVWUXPHQWV� WULDQJXODU LQ VKDSH ZLWK WKUHHމ EDVLF
VWUXFWXUDO FRPSRQHQWV� UHVRQDWRU� QHFN DQG VWULQJVފ� ZKHUH WKH VWULQJV DUH WDXW
EHWZHHQ WKH UHVRQDWRU DQG WKH QHFN� DQG WKH SODQH RI WKH VWULQJV LV ULJKW�DQJOHG
WR WKH SODQH RI WKH VRXQGERDUG� $OO (XURSHDQ KDUSV DUH IUDPH KDUSV PHDQLQJ WKDW
D FROXPQ RU IRUH�SLOODU FRQQHFWV WKH QHFN WR WKH UHVRQDWRU��� $FFRUGLQJ WR WKH
+RUQERVWHO�6DFKV FODVVL೩FDWLRQ V\VWHP RI PXVLFDO LQVWUXPHQWV� LQ LWV PRVW UHFHQW
UHYLVLRQ E\ 0,02 �0XVLFDO ,QVWUXPHQW 0XVHXPV 2QOLQH�� IUDPH KDUSV ������� DUH
FODVVL೩HG LQWR IUDPH KDUSV ZLWKRXW WXQLQJ DFWLRQ �������� DQG ZLWK WXQLQJ DFWLRQ
�����������

��� 6LQJOH�URZHG KDUSV

7KH IXUWKHU VXE�FDWHJRU\� LDWRQLF'މ IUDPH KDUSV �ފ��������� LV FXPEHUVRPH IRU WKH
VFRSH RI WKLV RYHUYLHZ IRU WZR UHDVRQV� $ VXE�FDWHJRU\ GHVFULEHG DV ފGLDWRQLFމ LV
OLPLWLQJ DQG PD\ EH PLVOHDGLQJ EHFDXVH PDQ\ KDUSV EHIRUH WKH HLJKWHHQWK FHQWXU\
XVHG PRGDO WXQLQJ V\VWHPV� UDWKHU WKDQ WXQLQJ V\VWHPV EDVHG RQ PDMRU RU PLQRU
NH\V� 7KH VHFRQG LVVXH LV WKDW WKLV VXE�FDWHJRU\ PL[HV KDUSV RI GL೨HUHQW VL]HV DQG
FXOWXUHV LQ WKH VDPH FDWHJRU\� )RU WKLV EULHI RYHUYLHZ� WKH DXWKRU DLPV WR GHVFULEH
KDUSV ZLWKLQ WKHLU KLVWRULFDO FRQWH[W�

,I WKLV VXE�FDWHJRU\ LDWRQLF'މ IUDPH KDUSV ފ��������� LV DSSOLHG� D WZHQW\�VL[�VWUXQJ
VLQJOH�URZHG KDUS IURP WKH VL[WHHQWK FHQWXU\ ZLWK D PRGDO WXQLQJ DQG D QLQHWHHQWK�
FHQWXU\ 9LJJLDQHVH GLDWRQLF KDUS� PRGHOOHG DIWHU WKH ODWH HLJKWHHQWK�FHQWXU\ VLQJOH�
DFWLRQ KDUS DUH JURXSHG WRJHWKHU� DV VKRZQ LQ ೩J� ���� 7KHVH WZR W\SHV RI KDUSV

�&UDLJ 0� :ULJKW� 0XVLF DW WKH &RXUW RI %XUJXQG\� ���������� $ 'RFXPHQWDU\ +LVWRU\ �,QVWLWXWH RI
0HGLHYDO 0XVLF� ������ ���� %DXGH )UHVQHO� KDUSLVW DQG SUREDEOH FRPSRVHU %DXGH &RUGLHU� ZRUNHG
DW WKH %XUJXQGLDQ FRXUW RI 3KLOLS ,,� 'XNH RI %XUJXQG\ ������������ $W OHDVW VHYHQ GL೨HUHQW KDUSV
�VLQJOH�URZHG DQG WULSOH KDUSV� ZHUH SXUFKDVHG IRU WKH FRXUW IURP ��������� FRVWLQJ EHWZHHQ WZHQW\ WR
VL[W\ IUDQFV�
��6LREK£Q $UPVWURQJ� SORULQJ])މ ,ULVK +DUS 7UDGLWLRQVފ� -RXUQDO RI 0XVLF� ����� KWWS���MRXUQDORIPXVLF�
FRP�IRFXV�H[SORULQJ�LULVK�KDUS�WUDGLWLRQV�
��5HFHQW VWXGLHV ZKLFK FRQWLQXH WR SHUSHWXDWH WKH LGHD RI D KLVWRU\ RI D KDUS� DV LI GHVFULELQJ RQH
VLQJOH LQVWUXPHQW LQ WKH WLWOH RI WKHLU SXEOLFDWLRQV LQFOXGH� $QQD 3DVHWWL� USD$ކ/ �3DOHUPR� �SRV)ކ/ ������
0DU\ /RXLVH �RQQHOO'ކ2 ,UHODQGކV +DUS� 7KH 6KDSLQJ RI ,ULVK ,GHQWLW\ F����� WR ���� �'XEOLQ� 8&'
3UHVV� ������ 7KH FODVVLF ERRN RQ D JHQHUDO KLVWRU\ RI KDUSV� 5RVO\Q 5HQVFK� 7KH +DUS� ,WV +LVWRU\�
7HFKQLTXH DQG 5HSHUWRLUH �1HZ <RUN� 3UDHJHU 3XEOLVKHUV� ����� FKDQJHG LWV WLWOH ZKHQ UHYLVHG LQ ����
WR 5RVO\Q 5HQVFK� +DUSV DQG +DUSLVWV �%ORRPLQJWRQ� ,QGLDQD 8QLYHUVLW\ 3UHVV� ������
��6XH &DUROH 'H9DOH HW DO�� ފ�DUS+މ *URYH 0XVLF 2QOLQH �2[IRUG 8QLYHUVLW\ 3UHVV�� DFFHVVHG 6HSWHPEHU
��� ����� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF������SJ��6��������
ODVVL೩FDWLRQ&މ�� RI 0XVLFDO ,QVWUXPHQWV ��ފ��� -XO\ �� ����� KWWS���QHWZRUN�LFRP�PXVHXP�FLPFLP�
UHVRXUFHV�FODVVLILFDWLRQ�RI�PXVLFDO�LQVWUXPHQWV��

http://journalofmusic.com/focus/exploring-irish-harp-traditions
http://journalofmusic.com/focus/exploring-irish-harp-traditions
http://www.oxfordmusiconline.com/subscriber/article/grove/music/45738pg5#S45738.5
http://network.icom.museum/cimcim/resources/classification-of-musical-instruments/
http://network.icom.museum/cimcim/resources/classification-of-musical-instruments/
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)LJXUH ���� �FORFNZLVH IURP WRS OHIW�� 3UDHWRULXV ������ UODQGLVFK,މ KDU೨ފ� \7ULQLWމ
&ROOHJHފ KDUS� �F� ��WK F�� 7ULQLW\ &ROOHJH 'XEOLQ� USD$މ 9LJJLDQHVHފ ODWH ��WK F��
0XVHR GHOOކDUSD 9LFWRU 6DOYL� 3LDVFR� 3UDHWRULXV� HPHLQH*މ (LQIDFKHKDU೨ފ�
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KDYH YHU\ OLWWOH LQ FRPPRQ ZLWK UHVSHFW WR WKHLU VL]H� UDQJH� JHRJUDSKLFDO RULJLQV�
UHSHUWRLUH DQG SOD\LQJ WHFKQLTXHV�

7KLV UHYLHZ WUDFHV WKH W\SHV RI KDUS WKDW ZHUH XVHG LQ (XURSH IURP ���� XS WR WKH
FXUUHQW GD\� DFFRUGLQJ WR WKH JHRJUDSKLFDO RULJLQV� VWULQJ V\VWHP DQG UHSHUWRLUH���

����� 6LQJOH�URZHG 5HQDLVVDQFH KDUSV

7KH ೩UVW FDWHJRU\ FRYHUV KDUSV WKDW ZHUH XVHG DFURVV (XURSH IURP PHGLHYDO WLPHV�
ZLWK D VLQJOH URZ RI VWULQJV� 7KLV LQFOXGHV GL೨HUHQW PRGHOV ZKLFK DUH RIWHQ UHIHUUHG
WR DV JRWKLF KDUSV� 7KHVH KDUSV KDYH JXW VWULQJV DQG FDQ EH SOD\HG ZLWK RU ZLWKRXW
EUD\V� %UD\V DUH ZRRGHQ SLQV WKDW KROG WKH VWULQJ WDXW DW WKH VRXQGERDUG ZKLFK
DUH ULJKW�DQJOHG� :KHQ D VWULQJ LV SOXFNHG� WKH VWULQJ UHVRQDWHV DJDLQVW WKH EUD\�
FUHDWLQJ D QDVDO VRXQG� 7KH HDUOLHVW GUDZLQJ RI D KDUS ZLWK WKH DFWXDO QRWHV ZULWWHQ
DERYH WKH VWULQJV VKRZ DQ LQVWUXPHQW WKDW LV QRW GLDWRQLF� EXW UDWKHU D WZHQW\�VL[�
VWULQJHG KDUS �UDQJH� )�F��� ZKHUH RQH VWULQJ LQ HDFK RFWDYH FDQ EH WXQHG DV WKH
SLWFK % QDWXUDO RU %�೪DW�

0DUWLQ $JULFRODކV0XVLFD ,QVWUXPHQWDOLV 'HXGVFK RI ���� LV WKH ೩UVW SULQWHG VRXUFH
ZLWK D GHWDLOHG VWULQJ OLVW� DQG VKRZQ LQ ೩J� ���� 7KLV GUDZLQJ LV VLPLODU WR DQ HDUOLHU
GUDZLQJ IURP 9LUGXQJކV 0XVLFD *HWXWVFKW RI ����� DOVR VKRZQ LQ ���� +HLQULFK
*ODUHDQކV 'RGHNDFKRUGRQ VKRZV D KDUS ZLWK D GL೨HUHQWO\�FXUYHG QHFN DQG WZHQW\�
IRXU VWULQJV �UDQJH� )�D�� ZLWK EUD\V��� 0HUVHQQH LOOXVWUDWHV D VLQJOH�URZHG KDUS
ZLWK WZHQW\�RQH VWULQJV �UDQJH� *�J�� ZLWK QR EUD\ SLQV���

6LQJOH�URZHG 5HQDLVVDQFH KDUSV FRPH LQ YDULRXV VL]HV� ZLWK DV IHZ DV WZHOYH VWULQJV
XS WR WKLUW\ JXW VWULQJV� $FFRUGLQJ WR WKH *URYHV ފKDUSމ DUWLFOH� WKH HDUOLHVW H[WHQW
5HQDLVVDQFH VLQJOH�URZHG KDUS LV WKH DUWEXUJ:މ KDUSފ� PDGH LQ 7\URO� SRVVLEO\ LQ
WKH ೩IWHHQWK FHQWXU\� ,W KDV WZHQW\�VL[ VWULQJV� LV ��� FP KLJK DQG KDV D GHOLFDWHމ
LQODLG JHRPHWULFDO GHFRUDWLRQ RI D NLQG IRXQG RQ RWKHU ��WK�FHQWXU\ LQVWUXPHQWVފ���

$ KDUS ZLWK RQH URZ RI VWULQJV RQ RQH SODQH FDQ EH WXQHG LQ D YDULHW\ RI ZD\V�
EDVHG RQ KH[DFKRUGV RU PRGHV� GLDWRQLF RU FKURPDWLF� RU D PL[WXUH RI GLDWRQLF DQG
FKURPDWLF� 7KLV LV HYLGHQW IURP WKH YROXPHV RI LFRQRJUDSK\ ZKHUH WKH KDUS NH\
LV LQFOXGHG LQ WKH LPDJH� DQG DOVR IURP ZULWWHQ WHVWLPRQLHV GHVFULELQJ D KDUSLVW
SLFNLQJ XS WKH KDUS NH\� SXWWLQJ WKH KDUS LQ WXQH� LQ PRGH� DQG WKHQ SOD\LQJ LW�

1R VSHFL೩F PXVLF RI WKH VL[WHHQWK�FHQWXU\ KDV EHHQ LGHQWL೩HG IRU WKHVH KDUSV� 7KH\
DUH XVHG WRGD\ WR SHUIRUP VL[WHHQWK�FHQWXU\ UHSHUWRLUH EDVHG RQ LFRQRJUDSKLFDO DQG
��'UR\VHQ�5HEHU� +DUIHQ� 7KH QHDUO\ HLJKW\�SDJH LQWURGXFWLRQ RI WKLV ERRN UHPDLQV WKH PRVW GHWDLOHG
KLVWRU\ RI (XURSHDQ KDUSV DV RI FXUUHQW UHVHDUFK� 7KHUH LV QR VLPLODU VWXG\ LQ (QJOLVK� +DQV -RDFKLP
=LQJHO� +DUIHQVSLHO LP %DURFN]HLWDOWHU� .¸OQHU %HLWU¦JH ]XU 0XVLNIRUVFKXQJ� %DQG /;;9,, �5HJHQVEXUJ�
%RVVH� ����� LV D GHWDLOHG VRXUFH ERRN UHJDUGLQJ LQVWUXPHQWV DQG KDUS UHSHUWRLUH� +DQV -RDFKLP =LQJHO
������������ *HUPDQ KDUSLVW DQG PXVLFRORJLVW� 5DMND 'REURQLÉ�0D]]RQL� +DUID �*UD೩ÏNL =DYRG +UDWVNH�
����� FRQWDLQV PDQ\ LPDJHV RI KDUSV WKURXJKRXW (XURSHDQ KLVWRU\�
��+HLQULFK *ODUHDQ� 'RGHFDFKRUGRQ �%DVHO� 3HWUL� ������ +HLQULFK *ODUHDQ ������������ 6ZLVV PXVLF
WKHRULVW� JHRJUDSKHU DQG KXPDQLVW� 'UDZLQJ RI KDUS LQ 'UR\VHQ�5HEHU� +DUIHQ� ���
��0DULQ 0HUVHQQH� +DUPRQLH XQLYHUVHOOH� FRQWHQDQW OD WK«RULH HW OD SUDWLTXH GH OD PXVLTXH� YRO� �
�3DULV� ������ ���� 'UR\VHQ�5HEHU� +DUIHQ� ���
��'H9DOH HW DO�� ފ�DUS+މ



���� 6,1*/(�52:(' +$536 �

GHVFULSWLYH HYLGHQFH� 7KH DXWKRU SOD\V VHYHUDO VLQJOH�URZHG PHGLHYDO DQG JRWKLF
KDUSV� XVLQJ KH[DFKRUG DQG PRGDO WXQLQJV ZKLFK UHVXOW LQ WZHOYH SLWFKHV LQ WKH
RFWDYH���

7KH UHQDLVVDQFH VLQJOH�URZHG KDUS ZDV SOD\HG LQ :DOHV XS WR ������� 7KLV KDUS
XVXDOO\ KDG HLWKHU WKLUW\�RQH RU WKLUW\�IRXU KRUVHKDLU VWULQJV DQG EUD\ SLQV� 7KH
5REHUW $S +XZPDQXVFULSW �*%�/EO $GG�������� GDWHG ����� LV D FROOHFWLRQ RI :HOVK
KDUS PXVLF LQ WDEODWXUH DQG ೩YH WXQLQJ V\VWHPV���

����� 6LQJOH�URZHG %DURTXH KDUSV

+DUSV ZLWK D VLQJOH URZ RI VWULQJV FRQWLQXHG WR EH EXLOW DQG SOD\HG LQ WKH VHYHQWHHQWK
FHQWXU\� FR�H[LVWLQJ ZLWK FKURPDWLF RU PXOWL�UDQN KDUSV� 7KHVH KDUSV ZHUH WDOOHU
WKDQ WKH 5HQDLVVDQFH LQVWUXPHQWV DQG ZHUH VWUXQJ ZLWK JXW VWULQJV� $ ೩QH H[DPSOH
LV WKH KDUS E\ $QWRQLR 6WUDGLYDULXV��� VKRZQ LQ ೩J� ����

6LQJOH�URZHG KDUSV ZHUH DOVR LQ XVH RQ WKH ,EHULDQ SHQLQVXOD� *HUPDQ\ DQG
:DOHV� 7KHVH LQVWUXPHQWV DUH VWUXFWXUDOO\ VLPLODU WR WKH FKURPDWLF KDUSV RI WKHVH
JHRJUDSKLFDO DUHDV� DQG WKHUHIRUH VKDOO EH GLVFXVVHG XQGHU WKH IHOORZ FKURPDWLF
LQVWUXPHQWV EHORZ�

����� ,ULVK DQG 6FRWWLVK PHGLHYDO KDUSV

7KH HDUO\ ,ULVK DQG +LJKODQG 6FRWWLVK KDUSV �VRPHWLPHV UHIHUUHG WR DV *DHOLF KDUSV�
ZHUH LQVWUXPHQWV RI WKH FRXUWV� H[LVWLQJ IURP DW OHDVW WKH HOHYHQWK FHQWXU\ XS LQWR
WKH HDUO\ QLQHWHHQWK FHQWXU\� 7KH UHVRQDWLQJ FKDPEHU LV XVXDOO\ FDUYHG IURP D
VLQJOH ORJ DQG VWUXQJ ZLWK VWULQJV RI EUDVV� VLOYHU RU SHUKDSV HYHQ JROG��� 7KHVH
KDUSV DUH WXQHG PRGDOO\� RIWHQ ZLWK D GRXEOH J WXQLQJ��� )URP WKH H[LVWLQJ WZR
,ULVK DQG 6FRWWLVK PHGLHYDO KDUSV� LW FDQ VDLG WKDW WKH KDUSV ZHUH DURXQG �� FP LQ
KHLJKW ZLWK WZHQW\�QLQH RU WKLUW\ VWULQJV�

7KHUH DUH HLJKWHHQ H[WHQW *DHOLF KDUSV� FODVVL೩HG DV HLWKHU VPDOOމ ORZ�KHDGHGފ�
ODUJHމ ORZ�KHDGHGފ RU ފKLJK�KHDGHGމ GHVLJQ��� 7KH 7ULQLW\ &ROOHJH ,ULVK KDUS �೩J�
������� WKH 4XHHQ 0DU\ DQG WKH /DPRQW KDUSV RI 6FRWODQG DUH H[DPSOHV RI H[WHQW
��7KLV VRUW RI KDUS FDQ EH KHDUG RQ WZR &'V ZLWK 7HWUDNW\V ����� 0DULD &KULVWLQD &OHDU\� KDUS� 2OLYHމ
0XVLFފ� DFFHVVHG 2FWREHU �� ����� KWWS���ZZZ�R�OLYHPXVLF�FRP�ROLYHBFG�LQGH[�KWP�
��&KULVWRSKHU 0DFNOLQ� SSURDFKHV$މ WR WKH 8VH RI ,FRQRJUDSK\ LQ +LVWRULFDO 5HFRQVWUXFWLRQ� DQG WKH
&XULRXV &DVH RI 5HQDLVVDQFH :HOVK +DUS 7HFKQLTXHފ� (DUO\ 0XVLF ��� QR� � ������� ���ހ���
��&ODLUH &� - 3ROLQ� 7KH $S +XZ 0DQXVFULSW �+HQU\YLOOH� 3D�� ,QVWLWXWH RI 0HGLDHYDO 0XVLF� ������
��*LDQSDROR *UHJRUL� D/މ KDUSH HW OHV JXLWDUHV Gކ$QWRQLR 6WUDGLYDULފ� LQ 1RXYHDX[ WLPEUHV� QRXYHOOH
VHQVLELOLW« DX ;9,,,H VLªFOH� 3UHPLªUH SDUWLH� HG� )ORUHQFH *«WUHDX� YRO� � �.OLQFNVLHFN� ������ $QWRQLR
6WUDGLYDULXV ������������ &UHPRQHVH LQVWUXPHQW PDNHU� 7KH LQVWUXPHQW LV IRXQG LQ WKH &RQVHUYDWRULR
GL 0XVLFD 6DQ 3LHWUR D 0DMHOOD� 1DSOHV�
��7KH SULQFLSDO SOD\HU RI WKHVH LQVWUXPHQWV WRGD\ LV 6LREK£Q $UPVWURQJ� ,UHODQG�
��6HH VWHP\6މ RI SLWFK QRWDWLRQފ� XQGHU �ފEEUHYLDWLRQV$މ SDJH [�
��6LPRQ &KDGZLFN� 7KHމ (DUO\ ,ULVK +DUSފ� (DUO\ 0XVLF ��� QR� � ������� ���ހ��� 5LPPHU� 7KH ,ULVK
+DUS�
��3DXO 'RROH\� 5HFRQVWUXFWLQJމ WKH 0HGLHYDO ,ULVK +DUSފ� 7KH *DOSLQ 6RFLHW\ -RXUQDO �� ������� ���ހ���

http://www.o-livemusic.com/olive_cd/index.htm
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೩IWHHQWK�FHQWXU\ VPDOOމ /RZ�KHDGHGފ LQVWUXPHQWV� 7KH ފKLJK�KHDGHGމ GHVLJQHG
KDUSV ZKLFK GDWH IURP WKH VHYHQWHHQWK FHQWXU\ DUH DURXQG ��� FP LQ KHLJKW ZLWK
DSSUR[LPDWHO\ WKLUW\�೩YH VWULQJV� $W OHDVW RQH ,ULVK KDUS� WKH &OR\QH�'DOZD\ KDUS�
ZRXOG DSSHDU WR KDYH KDG D VHFRQG SDUDOOHO URZ RI VWULQJV LQ WKH PLGGOH UDQJH RI WKH
KDUS��� 7KH *DHOLF KDUSV ZHUH KLVWRULFDOO\ SOD\HG XS WKH ODWH VHYHQWHHQWK FHQWXU\
ZLWK ೩QJHU QDLOV�

7KHUH DUH PDQ\ VHYHQWHHQWK�FHQWXU\ 6FRWWLVK OXWH PDQXVFULSWV DQG (QJOLVK VRXUFHV
ZKLFK FRQWDLQ *DHOLF WXQHV��� (GZDUG %XQWLQJ FROOHFWHG KXQGUHGV RI WXQHV DW WKH
%HOIDVW KDUS )HVWLYDO LQ ������� 0XVLF VSHFL೩FDOO\ ZULWWHQ IRU WKH ,ULVK KDUS LQFOXGHV
:LOOLDP /DZHV�� FRQVRUWV�� DQG 0DUWLQ 3HHUVRQކV 0RWWHFWV���

,ULVK DQG 6FRWWLVK KDUSV ZHUH NQRZQ DOVR RXWVLGH WKH %ULWLVK ,VOHV� 0LFKDHO
3UDHWRULXV GHVFULEHV WKUHH KDUSV� D HPHLQH*މ (LQIDFKHKDU೨ފ �೩J� ������ DQ
UODQGLVFK,މ KDU೨ PLW PHVVLQJHV VDLWHQފ �೩J� ���� DQG D ¡UR*މ 'RSSHO�KDU೨ފ���

,ULVK KDUSLVWV DOVR ZRUNHG LQ WKH (QJOLVK� 'DQLVK� 3ROLVK DQG *HUPDQ FRXUWV���

��� &KURPDWLF KDUSV

,I D 5HQDLVVDQFH VLQJOH�URZHG KDUS ZLWK WZHQW\�VL[ VWULQJV LV WXQHG GLDWRQLFDOO\� WKH
KDUS WKHQ KDV D UDQJH RI RYHU WKUHH RFWDYHV� :KHQ WKH KDUS LV WXQHG FKURPDWLFDOO\�
��0LFKDHO %LOOLQJH DQG %RQQLH 6KDOMHDQ� 7KHމ 'DOZD\ RU )LW]JHUDOG +DUS ފ������� (DUO\ 0XVLF ��� QR�
� ������� ���ހ���
��7KH 6WUDORFK PDQXVFULSW ZDV ZULWWHQ E\ RU IRU 5REHUW 6WUDORFK EHWZHHQ ���� DQG ����� 7KH RULJLQDO
PDQXVFULSW LV ORVW� EXW D KDQGZULWWHQ SDUWLDO FRS\ E\ *HRUJH )DUTXKDU *UDKDP LQ ���� VXUYLYHV LQ WKH
1DWLRQDO /LEUDU\ RI 6FRWODQG �0V DGY���������
��(GZDUG %XQWLQJ� $ *HQHUDO &ROOHFWLRQ RI WKH $QFLHQW ,ULVK 0XVLF� YRO� �� � YROV� �/RQGRQ� 3UHVWRQ�
������
��:LOOLDP /DZHV ������������ (QJOLVK FRPSRVHU� -RKQ &XQQLQJKDP� $މ 7DOH RI 7ZR +DUSV� ,VVXHV
$ULVLQJ IURP 5HFRUGLQJV RI :LOOLDP /DZHVކV +DUS &RQVRUWVފ� (DUO\ 0XVLF 3HUIRUPHU� QR� �� ������� -RKQ
&XQQLQJKDP� 6RPHކމ &RQVRUWV RI ,QVWUXPHQWV $UH 6ZHHWHU 7KDQ 2WKHUVކ� )XUWKHU /LJKW RQ WKH +DUS RI
:LOOLDP /DZHVކV +DUS &RQVRUWVފ� 7KH *DOSLQ 6RFLHW\ -RXUQDO �� ������� ���ހ���
��7KH DXWKRU SHUIRUPHG VRPH RI /DZHV &RQVRUWV LQ $SULO ����� XVLQJ D ZLUH�VWUXQJ PHWDO KDUS ZLWK
D PRGDO WXQLQJ V\VWHP� ,W LV WKH DXWKRUކV RSLQLRQ WKDW /DZHVކ +DUS FRQVRUWV ZHUH QRW ZULWWHQ IRU RQH
VSHFL೩F KDUS� EXW IRU DW OHDVW WZR� LI QRW WKUHH� DQ ,ULVK ZLUH�VWUXQJ KDUS �+DUS &RQVRUWV ���� DQG HLWKHU
DQ ,WDOLDQ RU 6SDQLVK FKURPDWLF %DURTXH KDUS �+DUS &RQVRUWV ������ 7KH UHDVRQV IRU WKLV DUH PDQ\IROG
DQG DUH EH\RQG WKH VFRSH RI WKLV WKHVLV� 7KH +DUS &RQVRUWV FDQ QRW EH UHVHDUFKHG DV RQH HQWLW\� DV
WKHUH DUH VHYHUDO PDQXVFULSW VRXUFHV RYHU PRUH WKDQ WZHQW\ \HDUV� WKH UDQJH DQG DFFLGHQWDOV� DQG
FRPSRVLWLRQDO VW\OHV DUH GL೨HUHQW EHWZHHQ WKH &RQVRUWV�
��0DUWLQ 3HHUVRQ� 0RWWHFWV RU *UDXH &KDPEHU 0XVLTXH� &RQWDLQLQJ 6RQJV RI )LXH 3DUWV RI 6HXHUDOO
6RUWV� 6RPH )XO� DQG 6RPH 9HUVH DQG &KRUXV� %XW $OO )LW IRU 9R\FHV DQG 9LDOV� ZLWK DQ 2UJDQ 3DUW
:KLFK IRU :DQW RI 0D\ %H 3HUIRUPHG RQ 9LUJLQDOV� %DVH�/XWH� %DQGRUD� RU ,ULVK +DUSH �/RQGRQ� :LOOLDP
6WDQVE\� ������ 0DUWLQ 3HHUVRQ �F� ����������� (QJOLVK FRPSRVHU DQG LQVWUXPHQWDOLVW�
��3UDHWRULXV� 6\QWDJPD 0XVLFXP� WRPXV VHFXQGXV� 'H RUJDQRJUDSKLD� �� Dމ FRPPRQ KDUSފ� DQ ,ULVK
KDUS ZLWK PHWDO VWULQJVފ ZKLFK LV D VPDOOމ ORZ�KHDGHGފ GHVLJQ RI KDUS� Dމ ELJ 'RXEOH�KDUSފ� 7KH WHUP
FRPPRQމ KDUSފ KHUH DSSOLHV WR D VLQJOH�URZHG KDUS� EXW WKH WHUP ZDV DJDLQ XVHG LQ WKH HDUO\ QLQHWHHQWK
FHQWXU\ WR GHVFULEH D VLQJOH�DFWLRQ KDUS� 6HH %RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� 3UHIDFH� 6HH &KDSWHU
�� IRRWQRWH � RI WKLV WKHVLV�
��&XQQLQJKDP� 6RPHކމ &RQVRUWV RI ,QVWUXPHQWV $UH 6ZHHWHU 7KDQ 2WKHUVކފ� ���� 7KH KDUSLVW &RUPDF
0F 'HUPRWW ZRUNHG LQ WKH (QJOLVK FRXUW IURP ���������� 'LDUPDLW $OEDQDFK ZDV HPSOR\HG E\ WKH
'DQLVK FRXUW IURP ���� WR �����
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LW ZRXOG KDYH D UDQJH RI WZR RFWDYHV� 7KLV ODWWHU UDQJH VX೨LFHV IRU SOD\LQJ RQH� RU
WZR�SDUW PXVLF� 7KH KDUS IXQFWLRQHG DV D PHORG\ LQVWUXPHQW RU DV RQH YRLFH LQ D
FRQVRUW VHWWLQJ� :KHQ FKURPDWLFV DUH DGGHG WR D VLQJOH�URZHG KDUS� WKH SK\VLFDO
VHQVDWLRQ RI DQ LQWHUYDO FKDQJHV�

2Q D GLDWRQLF KDUS� DQ LQWHUYDO RI D ೩IWK LPSOLHV ೩YH VWULQJV DQG WKLV LQWHUYDO
EHFRPHV D GH೩QHG VWUHWFK IRU WKH SOD\HUކV KDQG� ,I WKH KDUS LV FKURPDWLFDOO\ WXQHG�
WKH LQWHUYDO RI D ೩IWK FRXOG PHDQ HLJKW VWULQJV DQG WKHUHIRUH D ODUJHU VWUHWFK IRU
WKH KDQG���

6HYHUDO VROXWLRQV ZHUH GHYLVHG WR LQFOXGH PRUH VWULQJV� &KURPDWLF KDUSV� DOO ZLWK
JXW VWULQJV� H[LVW ZLWK WZR SDUDOOHO URZV RI VWULQJV DQG DUH IRXQG LQ ,WDO\ DQG
*HUPDQLF FRXQWULHV�� +DUSV ZLWK WKUHH SDUDOOHO URZV RI VWULQJV DUH IRXQG LQ ,WDO\
DQG ODWHU LQ :DOHV� 7KH WZR�URZHG FURVV�VWUXQJ KDUS� DUSD GH GRV RUGHQHV� LV DQ
,EHULDQ LQVWUXPHQW� IRXQG LQ 6SDLQ DQG 3RUWXJDO�

����� ,EHULDQ KDUSV

7KH ,EHULDQ KDUSV ZHUH XVXDOO\ PDGH IURP ZDOQXW ZLWK D SLQH VRXQGERDUG DQG D
ZLGH UHVRQDWLQJ ER[� 7KLV VWUXFWXUH UHPDLQHG XQFKDQJHG IURP WKH PLG�VL[WHHQWK
FHQWXU\ XQWLO WKH HLJKWHHQWK FHQWXU\ DQG WKLV PRGHO ZDV XVHG DV HLWKHU D VLQJOH�
URZHG LQVWUXPHQW RU D WZR�URZHG FURVV�VWUXQJ KDUS� 7KH VLQJOH�URZHG ,EHULDQ
DUSD KDG IURP WZHQW\ WR WKLUW\ JXW VWULQJV� 7KH OHQJWK RI D VWULQJ ZDV VKRUWHQHG
WR DFKLHYH FKURPDWLF SLWFKHV E\ EORFNLQJ WKH VWULQJ DW WKH QHFN RU DW WKH EDVH
RI WKH VWULQJ� XVLQJ WKH ೩QJHU RI RQH KDQG� XVXDOO\ WKH OHIW KDQG� -XDQ %HUPXGR
GHVFULEHV D VLQJOH�URZHG KDUS ZLWK WZHQW\�QLQH VWULQJV �UDQJH &�D����� 5H�WXQLQJ
DQG SXWWLQJ D KDUS LQ PRGH ZDV DQRWKHU ZD\ WR DFKLHYH FHUWDLQ FKURPDWLF QRWHV DQG
LV GHVFULEHG E\ %HUPXGR� /XLV GH 9HQHJDV GH +HQHVWURVD�� DQG 'LHJR )HUQ£QGH] GH
+XHWH��� 7KH HDUOLHVW SLHFH VSHFL೩FDOO\ ZULWWHQ IRU KDUS LV $ORQVR 0XGDUUDކV 7LHQWR
,;� &LIUDV SDUD KDUSD \ RUJDQR� SXEOLVKHG LQ ������� 7KLV FROOHFWLRQ DOVR LQFOXGHV

��7KH DXWKRU SOD\V VHYHUDO VLQJOH�URZHG KDUSV� IURP HLJKW WR WZHOYH VWULQJV LQ WKH RFWDYH� +H[DFKRUG
DQG PRGDO WXQLQJV DUH PRUH VXLWDEOH IRU DQ\ PXVLF XS WR ���� RQ D VLQJOH�URZHG KDUS�
��3DVHWWL� �USD$ކ/ ��ހ��� 7KHUH DUH WZR NQRZQ LPDJHV RI VPDOO WZR�UDQN SDUDOOHO (XURSHDQ PHGLHYDO
KDUSV� 7KH ೩UVW LV SDUW RI D WULSW\FK ORFDWHG LQ WKH 0RQDVWHU\ GL 3LHWUD� 6SDLQ� GDWHG F� ����� 7KH VHFRQG
LV RQ WKH FRYHU RI &ODULVVLPD SODQH DW>TXH@ FKRUDOLV PXVLFH LQWHUSUHWDWLR '>RPL@QL %DOWKDVVHU 3UDVSHUJLM
0HUVSXUJHQ>VLV@� FX>P@ FHUWLVVLPLV UHJXOLV DW>TXH@ ([H>P@SOR>UXP@ $QRWDFLRQLE>XV@ HW ೜JXULV PXOWX>P@
VSOH>Q@GLGLV -Q $OPD %DVLOHRUXP YQLXHUVLWDWH H[HUFOWDWD �%DVHO� )XUWHU� ������
��-XDQ %HUPXGR� (O OLEUR OODPDGR 'HFODUDFLµQ GH LQVWUXPHQWRV PXVLFDOHV �2VXQD� ������ -XDQ %HUPXGR
�F� �����DIWHU ������ 6SDQLVK PXVLF WKHRULVW�
��/XLV 9HQHJDV GH +HQHVWURVD� /LEUR GH FLIUD QXHYD SDUD WHFOD� KDUSD� \ YLKXHOD �$OFDO£ GH +HQDUHV�
������ /XLV GH 9HQHJDV GH +HQHVWURVD �F� ����������� 6SDQLVK FRPSRVHU DQG FRPSLOHU�
��'LHJR )HUQ£QGH] GH +XHWH� &RPSHQGLR QXPHURVR GH ]LIUDV DUPµQLFDV� FRQ WKHµULFD� \ SU¢FWLFD SDUD
DUSD GH XQD RUGHQ \ DUSD GH GRV µUGHQHV� \ GH µUJDQR �0DGULG� ������ 'LHJR )HUQ£QGH] GH +XHWH �F�
����� EHIRUH ������ 6SDQLVK KDUSLVWV� WKHRULVW� FRPSRVHU DQG WHDFKHU�
��$ORQVR 0XGDUUD� 7UHV OLEURV GH PXVLFD HQ FLIUDV SDUD YLKXHOD� HQ HO SULPHUR D\ PXVLFD IDFLO \ GL೜FLO
HQ IDQWDVLDV \ FRPSRVWXUDV \ SDXDQD \ JDOODUGDV \ DOJXQDV IDQWDVLDV SDUD JXLWDUUD� HO VHJīGR WUDWD GH
ORV RFKR WRQRV �R PRGRV� ���� HO WHUFHUR HV GH PXVLFD SDUD FDQWDGD \ WD³LGD �6HYLOOH� /HRQ� ������ $ORQVR
0XGDUUD �F� ����������� 6SDQLVK YLKXHOLVW DQG FRPSRVHU�
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)LJXUH ���� �FORFNZLVH IURP WRS OHIW�� 5DLQHU 7KXUDX ������ $USD GH GRV RUGHQHV�
6WUDGLYDUL ������ VLQJOH�URZHG KDUS� &RQVHUYDWRULR GL 0XVLFD 6DQ 3LHWUR D 0DMHOOD�
1DSOHV� 'DYLGVKDU೛H ���WK F��� .RQLQNOLMNH 0XVHD YRRU .XQVW HQ *HVFKLHGHQLV�
%UXVVHOV� -� 5LFKDUGV� :HOVK 7ULSOH �F� ������ 9LFWRULD 	 $OEHUW 0XVHXP /RQGRQ�
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WKH )DQWDVLD FRQWUDKD]H OD KDUSD HQ OD PDQLHUD GH /XGRYLFR� ZKLFK LPLWDWHV WKH
SOD\LQJ WHFKQLTXHV RI D KDUSLVW� EXW LV QRW QHFHVVDULO\ D SLHFH IRU KDUS���

7KH WZR�URZHG FURVV�VWUXQJ KDUS� FDOOHG DUSD GH GRV RUGHQHV �೩J� ����� KDV IURP
WZHQW\�VHYHQ WR WZHQW\�QLQH GLDWRQLF VWULQJV DQG IURP ೩IWHHQ WR QLQHWHHQ FKURPDWLF
VWULQJV� ZLWK DQ DSSUR[LPDWH KHLJKW RI ��� FP� 7KHUH DUH ೩YH FKURPDWLF VWULQJV LQ
HDFK RFWDYH� 7KH DUSD GH GRV RUGHQHV KDV EHHQ UHVHDUFKHG LQ GHSWK� DV VR PDQ\
KLVWRULFDO VRXUFHV KDYH VXUYLYHG LQFOXGLQJ WKH SOD\LQJ WHFKQLTXHV�� DQG ೩QJHULQJV�
7KH VRXUFHV LQFOXGH GHVFULSWLRQV RI WKH LQVWUXPHQW DQG D ORQJ WUDGLWLRQ RI KDUS�
PDNLQJ JXLOGV��� DQG WKH PDQ\ H[WHQW KDUSV ZKLFK DUH DOO VLPLODU LQ FRQVWUXFWLRQ
DQG VL]H� )UHVFRV� VFXOSWXUHV DQG SDLQWLQJV DOVR GHSLFW WKH VDPH LQVWUXPHQW� WKDW
FKDQJHG YHU\ OLWWOH RYHU WZR KXQGUHG \HDUV� 7KHUH LV D ZHDOWK RI UHSHUWRLUH IRU WKLV
LQVWUXPHQW� DV WKH DUSD GH GRV RUGHQHV ZDV DQ HVVHQWLDO SDUW RI ERWK VDFUHG DQG
VHFXODU PXVLF LQ 6SDLQ DQG 3RUWXJDO� 7KH VROR UHSHUWRLUH LV RIWHQ LQ WDEODWXUH DQG
೩QJHULQJ VROXWLRQV DUH IRXQG LQ GH +XHWHކV PXVLF� ,Q VDFUHG PXVLF� WKH DUSD GH GRV
RUGHQHV KDG LWV RZQ EDVVR FRQWLQXR OLQH� ZKLFK ZDV GL೨HUHQW IURP WKH RUJDQ SDUW�

7KH GLDWRQLF VLQJOH�URZHG ,EHULDQ KDUS ZDV EURXJKW WR WKH 1HZ :RUOG E\ WKH -HVXLWV
DQG LV VWLOO ZLGHO\ SOD\HG� DPRQJVW RWKHUV� LQ 3DUDJXD\� &RORPELD� DQG LQ 9HUD &UX]�
0H[LFR�

����� ,WDOLDQ KDUSV

&KURPDWLF KDUSV ZLWK WZR RU WKUHH URZV RI SDUDOOHO VWULQJV DUH IRXQG LQ ,WDO\ IURP
WKH VL[WHHQWK FHQWXU\� 9LQFHQ]R *DOLOHL GHVFULEHV D WZR�URZHG SDUDOOHO KDUS��� DQ
DUSD GRSSLD� ZLWK ೩IW\�HLJKW VWULQJV �UDQJH &��G�� LQ ������� ,Q WKH VDPH \HDU�
D KLJKO\ GHFRUDWHG DUSD GRSSLD LV EXLOW LQ 5RPH IRU /DXUD 3HYHUDUD�� ZKR ZDV
HPSOR\HG LQ $OIRQVR ,, Gކ(VWH� 'XNH RI )HUUDUDކV FRXUW���

7ZR WUHDWLVHV FRQWDLQ GHWDLOHG LQIRUPDWLRQ RQ ODUJH WULSOH�URZHG SDUDOOHO ,WDOLDQ

��-RKQ *UL೨LWKV� D/މ DQWDV¯D(ޅ TXH FRQWUDKD]H OD +DUSDކ GH $OVRQR 0XGDUUD� (VWXGLR +LVWµULFR�
$QDO¯WLFRފ� 5HYLVWD GH 0XVLFRORJ¯D �� QR� � �-DQXDU\ �� ������ �����ހ
��1HOO\ YDQ 5HH %HUQDUG� 2UQDPHQWDWLRQމ LQ 6L[WHQQWK�&HQWXU\ ,EHULDQ 0XVLF IRU �7HFODޅ +DUSV <
9LKXHODކ� 4XLHEURV� 5HGREOHV DQG *ORVDVފ� LQ $VSHFWV RI WKH +LVWRULFDO +DUS� 3URFHHGLQJV RI WKH
,QWHUQDWLRQDO +LVWRULFDO +DUS 6\PSRVLXP� 8WUHFKW� ����� HG� 0DUWLQ YDQ 6FKDLN �8WUHFKW� 67,08� ������
���ހ��
��&ULVWLQD %RUGDV� DUS+މ %XLOGHUV LQ 0DGULG ފ������������ LQ $VSHFWV RI WKH +LVWRULFDO +DUS�
3URFHHGLQJV RI WKH ,QWHUQDWLRQDO +LVWRULFDO +DUS 6\PSRVLXP� 8WUHFKW� ����� HG� 0DUWLQ YDQ 6FKDLN
�8WUHFKW� 67,08� ������ ���ހ��
��+DQQHORUH 'HYDHUH� 7KHމ %DURTXH 'RXEOH +DUS LQ WKH .LQJGRP RI 1DSOHVފ� LQ $VSHFWV RI WKH
+LVWRULFDO +DUS� 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO +LVWRULFDO +DUS 6\PSRVLXP� HG� 0DUWLQ YDQ 6FKDLN
�8WUHFKW� 67,08� ������ ���ހ��
��9LQFHQ]R *DOLOHL� 'LDORJR GHOOD PYVLFD DQWLFD HW GHOOD PRGHUQD �)ORUHQFH� *� 0DUHVFRWWL� ������
9LQFHQ]R *DOLOHL �F� ����������� ,WDOLDQ WKHRULVW� FRPSRVHU� OXWHQLVW� VLQJHU DQG WHDFKHU�
��/DXUD 3HYHUDUD �F� ������ހ���� ,WDOLDQ VLQJHU DQG KDUSLVW�
��(OLR 'XUDQWH DQG $QQD 0DUWHOORWWL� DUSDކ/ GL /DXUD� LQGDJLQH RUJDQRORJLFD� DUWLVWLFD H DUFKLYLVWLFD
VXOOކDUSD HVWHQVH� $UFKLYXP PXVLFXP� &ROODQD GL VWXGL� & �)ORUHQFH� 63(6� ������
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KDUSV RI XS WR ��� FP LQ KHLJKW� 7KHVH DUH 0HUVHQQH�� DQG %DUWRORP« -RYHUQDUGL���

+DUSV ZLWK WKUHH SDUDOOHO URZV� KDYH WZR RXWHU URZV ZKLFK KDYH WKH VDPH SLWFKHV�
(DFK URZ FDQ EH SOD\HG E\ RQH KDQG� 7KH WKLUG LQQHU URZ KDV HLWKHU ೩YH RU VHYHQ
VWULQJV IRU WKH FKURPDWLF SLWFKHV �&੤� (੢� '੤� )੤� *੤� %੢� $੤�� 7KHVH FKURPDWLF KDUSV
ZHUH FRQFHLYHG IRU XQHTXDO WHPSHUDPHQWV� DV WKHUH DUH WZR VHSDUDWH VWULQJV IRU (੢
DQG '੤� DQG %੢ DQG $੤���

7KHUH DUH WZR H[WHQW ODUJH %DURTXH WULSOH�URZHG KDUSV� 7KH ފDUEHULQL%މ KDV VHYHQW\�
IRXU VWULQJV �UDQJH &�H��� DQG VKRZQ LQ ೩J� ���� 7KH ފRORJQD%މ KDUS KDV HLJKW\�VL[
VWULQJV �&�F����� $ WKLUG KDUS� VLPLODU WR WKH %RORJQD KDUS� XVHG WR EH SDUW RI WKH
FROOHFWLRQ RI LQVWUXPHQWV RI &RPWHVVH &KDPEXUH� EXW KDV GLVDSSHDUHG VLQFH WKH
6HFRQG :RUOG :DU���

7KH UHSHUWRLUH IRU WKH ,WDOLDQ FKURPDWLF KDUSV LQFOXGHV D VROR IRU KDUS LQ &ODXGLR
0RQWHYHUGLކV 2UIHR��� 7KH ODVW VROR ZRUNV SXEOLVKHG IRU WKH DUSD GRSSLD LQ ,WDO\
DUH IRXQG LQ *UHJRULR 6WUR]]LކV &DSULFFLR LQ �������

����� :HOVK WULSOH KDUSV

6LQJOH�URZHG KDUSV H[LVWHG LQ :DOHV VLQFH WKH PHGLHYDO WLPHV� EXW WKH RULJLQ RI WKH
:HOVK WULSOH KDUS �೩J� ���� KDV VWLOO QRW EHHQ IXOO\ UHVHDUFKHG��� &KDUOHV (YDQV LV
WKH ೩UVW GRFXPHQWHG WULSOH KDUS SOD\HU DW WKH (QJOLVK FRXUW LQ ���� WR ����� +H
LV GHVFULEHG DV SOD\LQJ WKH WDOLDQ,މ KDUSފ��� -DPHV 7DOERW� WKH (QJOLVK ZULWHU RQ
PXVLFDO LQVWUXPHQWV� GHVFULEHV WKUHH WULSOH KDUSV DV ފWDOLDQ,މ RU ���ފQJOLVK)މ

7KH ೩UVW LQVWUXPHQWV VXUYLYH IURP ����� 7KHVH WZR KDUSV KDYH HLJKW\�HLJKW VWULQJV
�UDQJH *�H��� 7KH LQVWUXPHQW LV KLJK�KHDGHG ZLWK D VWHHS KDUPRQLF FXUYH ZKLFK LV

��0DULQ 0HUVHQQH� +DUPRQLH XQLYHUVHOOH� FRQWHQDQW OD WK«RULH HW OD SUDWLTXH GH OD PXVLTXH� YRO� �� �
YROV� �3DULV� ������
��%DUWRORP« -RYHUQDUGL� 7UDWDGR GH OD P¼VLFD� �(�0Q� 0V ������ %DUWRORP« -RYHUQDUGL �FD� �����
������ KDUSLVW DQG WKHRULVW� 0DULD 6DQKXHVD )RQVHFD� (O GRFWRU %DUWRORPHR *LRYHQDUGL �FD� �����������
7HµULFR PXVLFDO HQWUH ,WDOLD \ (VSD³D� 0RQXPHQWRV GH OD P¼VLFD HVSD³ROD �%DUFHORQD� &RQVHMR 6XSHULRU
GH ,QYHVWLJDFLRQHV &LHQW¯೩FDV� ������
��'LQNR )DEULV� 7KHމ KDUS LQ 1DSOHV ފ���������� LQ +LVWRULVFKH +DUIHQ� %HLWU¦JH ]XU 7KHRULH XQG
3UD[LV KLVWRULVFKHU +DUIHQ �%DVHO� 6FKROD &DQWRUXP %DVLOLHQVLV� ������ ��ހ��� 0DUD *DODVVL� 7KHމ DUSDޅ
D WUH UHJLVWULކ LQ 6HYHQWHHQWK�&HQWXU\ 5RPHފ� LQ +LVWRULVFKH +DUIHQ� %HLWU¦JH ]XU 7KHRULH XQG 3UD[LV
KLVWRULVFKHU +DUIHQ �%DVHO� 6FKROD &DQWRUXP %DVLOLHQVLV� ������ ��ހ���
��7KH DXWKRU SOD\V D PRGHUQ FRS\ RI WKH ފRORJQD%މ KDUS ������� PDGH E\ 5DLQHU 7KXUDX RI :LHVEDGHQ�
��-RDQ 5LPPHU� 7KHމ 0RUSKRORJ\ RI WKH 7ULSOH +DUSފ� *DOSLQ 6RFLHW\ -RXUQDO ;9,,, ��� ������ ���
��&ODXGLR 0RQWHYHUGL� �2UIHRކ/ )DYROD LQ PXVLFD �9HQLFH� ������ &ODXGLR 0RQWHYHUGL ������������
,WDOLDQ FRPSRVHU�
��*UHJRULR 6WUR]]L� &DSULFFL GD VRQDUH FHPEDOL HW RUJDQL� YRO� 2S� � �1DSROL� 0DUHVFRWWL� ������
��3HWHU +ROPDQ� 7KHމ +DUS LQ 6WXDUW (QJODQG� 1HZ /LJKW RQ :LOOLDP /DZHVކV +DUS &RQVRUWVފ� (DUO\
0XVLF ��� QR� � �0D\ �� ������ ����ހ��� 7KHUH DUH VHYHUDO WKHRULHV WKDW DUH ODFNLQJ VXEVWDQWLDO KLVWRULFDO
HYLGHQFH�
��-RKQ &XQQLQJKDP� �5HYLHZމ :LOOLDP /DZHV� 7KH +DUS &RQVRUWV �35% 9LRO &RQVRUW 6HULHV� 1R� ފ����
7KH 9LROD 'D *DPED 6RFLHW\ -RXUQDO � ������� ��� LV+މ 0DMHVW\ކV KDUSHU IRU WKH ,WDOLDQ KDUSފ�
��-RDQ 5LPPHU� DPHV-މ 7DOERWކV 0DQXVFULSW �&KULVW &KXUFK /LEUDU\ 0XVLF 06 ������ 9,� +DUSVފ� 7KH
*DOSLQ 6RFLHW\ -RXUQDO �� ������� ���ހ�� GRL������������������ -DPHV 7DOERW ������������ (QJOLVK
ZULWHU RQ PXVLF�
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QHDUO\ ��� FP LQ KHLJKW� 7KLV LQVWUXPHQW UHPDLQV VWUXFWXUDOO\ XQFKDQJHG VLQFH WKH
%DURTXH SHULRG XS WR WRGD\ DQG LV WKH QDWLRQDO LQVWUXPHQW RI :DOHV�

7KH UHSHUWRLUH LQFOXGHV WKH ZRUNV E\ *HRUJH )UHGULF +DQGHO�� ZKLFK LQFOXGH WKH
&RQFHUWR 2S� �� 1R� �� +:9 ��� DQG KDUS SDUWV LQ WKUHH 2UDWRULRV DQG RQH 2SHUD�
-RKQ 3DUU\ SXEOLVKHG SLHFHV LQ ����� ���� DQG �������

:HOVK VLQJOH�URZHG KDUS H[LVWHG� ZKLFK ZHUH PRGHOOHG DIWHU WKH :HOVK WULSOH KDUS�

����� 'DYLGVKDU౛H

7KH 'DYLGVKDU೛H �೩J� ���� LV D %DURTXH KDUS ZLWK WZR SDUDOOHO URZV RI VWULQJV�
ZLWK ೩IW\�WKUHH WR ೩IW\�HLJKW VWULQJV ZLWK EUD\ SLQV �UDQJH *�H��� WKH KHLJKW LV
DSSUR[LPDWHO\ ��� FP� ,W KDV D ORZ WUDSH]RLG�VKDSHG ERG\ DQG XVXDOO\ D GHFRUDWHG
KHDG� 7KH LQVWUXPHQW LV LOOXVWUDWHG DQG GHVFULEHG LQ -RKDQQ 3KLOLS (LVHOކV 0XVLFXV
DXWRGLGDFWXV��� ,QVWUXPHQWV WKDW DUH VLPLODU WR (LVHOކV GLDJUDP LQFOXGH WKH GRXEOH
KDUS EXLOW E\ WKH *HUPDQ KDUS PDNHU� -RKDQQ 9ROFNPDQQ 5DEH RI 1RUGKDXVHQ���

6HYHUDO RWKHU 'DYLGVKDU೛HQ KDYH VXUYLYHG DQG DUH OLVWHG LQ WKH 'UR\VHQ�5HEHUކV
&DWDORJXH��� 7KH 'DYLGVKDU೛H PRGHO RI KDUS ZDV DOVR XVHG WR EXLOG VLQJOH�URZHG
KDUS�

-RKDQQ 0DWWKHVRQ PHQWLRQV WKH 'DYLGV�KDU೛H WZLFH LQ KLV ���� SXEOLFDWLRQ��� ,I
KH LV UHIHUULQJ WR WKLV VSHFL೩F W\SH RI LQVWUXPHQW� LW SODFHV WKH 'DYLGVKDU೛H DW WKH
EHJLQQLQJ RI WKH HLJKWHHQWK�FHQWXU\� ,W FRXOG DOVR EH SRVVLEOH WKDW WKH WHUP LV VLPSO\
UHIHUULQJ WR D KDUS� WKDW ZDV LQYDULDEO\ WKH KDUS RI .LQJ 'DYLG� $QWRQ *RWWOLHE
+H\VHކV KDUS PHWKRG LV SDUWLDOO\ GLUHFWHG WRZDUGV SOD\HUV RI WKH 'DYLGVKDU೛H���

7KH DXWKRU KDV LGHQWL೩HG QR PXVLF WKDW VSHFL೩FDOO\ DVNV IRU WKH XVH RI WKH
'DYLGVKDU೛H�

��*HRUJH )UHGULF +DQGHO ������������ *HUPDQ FRPSRVHU�
��-RKQ 3DUU\ RIޅ 5KXDERQކ �F� ����ހ���� :HOVK KDUSLVW DQG FRPSRVHU�
��-RKDQQ 3KLOLSS (LVHO� 0XVLFXV DXWRGLGDFWXV RGHU 'HU VLFK VHOEVW LQIRUPLUHQGH 0XVLFXV� EHVWHKHQG
VRZRKO LQ 9RFDO� DOV ¾EOLFKHU ,QVWUXPHQWDO�0XVLTXH� ZHOFKHU ¾EHU �� 6RUWHQ VRZRKO PLW 6DLWHQ EH]RJHQHU
DOV EODVHQGHU XQG VFKODJHQGHU ,QVWUXPHQWH EHVFKUHLEHW� GLH HLQ MHGHU� QDFK %HVFKD೛HQKHLW VHLQHV
1DWXUHOOV� VRQGHU JURVVH 0¾KH� LQ NXUW]HU =HLW� QDFK GHQHQ 3ULQFLSLLV IXQGDPHQWDOLEXV HUOHUQHQ NDQ
�/HLS]LJ� ������ -RKDQQ 3KLOLS (LVHO ������������ *HUPDQ FRPSRVHU DQG WKHRULVW� ,W LV DOVR FDOOHG RSSHO'މ
RGHU 'DYLGV�KDU೨Hފ LQ :DOWKHU� 0XVLNDOLVFKHV /H[LNRQ�
��0HWWH 0¾OOHU� HG�� 7KH 3RZHU RI WKH +DUS� ([KLELWLRQ &DWDORJXH �&RSHQKDJHQ� 0XVLNKLVWRULN 0XVHXP
RJ &DUO &ODXGLXVކ 6DPOLQJ� ������ ���ހ�� $ 'DYLGHKDU೛H LV ORFDWHG LQ WKH 0XVLNKLVWRULVN 0XVHXP�
&RSHQKDJHQ� 'HQPDUN� GDWHG �����
��'UR\VHQ�5HEHU� +DUIHQ� ���ހ��
��-RKDQQ 0DWWKHVRQ� 'DV QHX�HU¸೛QHWH RUFKHVWUH� RGHU 8QLYHUVHOOH XQG JUXQGOLFKH DQOHLWXQJ ZLH HLQ
JDODQW KRPPH HLQHQ YROONRPPHQHQ EHJUL೛ YRQ GHU KRKHLW XQG ZXUGH GHU HGOHQ PXVLF HUODQJHQ VHLQHQ
JRXW GDUQDFK �+DPEXUJ� ������ ���� -RKDQQ 0DWWKHVRQ ������������ *HUPDQ FRPSRVHU� FULWLF� PXVLF
MRXUQDOLVW� OH[LFRJUDSKHU DQG WKHRULVW�
��$QWRQ *RWWOLHE +H\VH� $QZHLVXQJ GLH +DUIH ]X VSLHOHQ �/HLS]LJ� ������ $QZHLVXQJ GLH +DUIH ]X
VSLHOHQ �+DOOH� +DQGHO� ������ $QWRQ *RWWOLHE +H\VH �೪RXULVKHG HDUO\ ��WK FHQWXU\�� *HUPDQ KDUSLVW
DQG FRPSRVHU IURP +DOOH�
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��� +DUSV ZLWK PDQXDO DFWLRQV

,I D VLQJOH�URZHG KDUS LV WXQHG GLDWRQLFDOO\� WKHUH DUH VHYHUDO ZD\V WR FUHDWH WKH
FKURPDWLF SLWFKHV WKDW DUH QRW DYDLODEOH RQ WKH KDUS� $ YLEUDWLQJ OHQJWK RI D VWULQJ
FDQ EH VKRUWHQHG E\ D VHPLWRQH E\ WKUHH PDLQ PHWKRGV� $ VWULQJ FDQ EH VWRSSHG
RU SLQFKHG QHDU WKH QHFN ZLWK WKH WKXPE�� RU FORVH WR WKH VRXQGERDUG� XVLQJ WKH
VHFRQG ೩QJHU� $ WKLUG ZD\ WR VKRUWHQ D VWULQJ LV WR VWRS D VWULQJ ZLWK WKH WXQLQJ NH\�
1R KLVWRULFDO ZULWWHQ VRXUFH GRFXPHQW WKLV SUDFWLFH� EXW LW LV DQ HVVHQWLDO SDUW RI
SOD\LQJ WKH GLDWRQLF KDUSV RI &HQWUDO DQG 6RXWK $PHULFD WRGD\�

$OWHUQDWLYH V\VWHPV H[LVW� ZKHUH WKLV RSHUDWLRQ LV GRQH E\ PDQXDOO\ PRYLQJ KRRNV�
EXWWRQV RU OHYHUV WR VKRUWHQ WKH YLEUDWLQJ OHQJWK RI D VWULQJ E\ RQH VHPLWRQH LQVWHDG
RI WKH KDQG RU REMHFW�

����� +DNHQKDUIH

7KH *HUPDQ +DNHQKDUIH �೩J� ������ KDV D VHULHV RI -�VKDSHG KRRNV WKDW DUH DWWDFKHG
WR WKH QHFN EHORZ WKH WXQLQJ�SLQV��� 7KHVH KRRNV FDQ EH WXUQHG E\ QLQHW\ GHJUHHV�
HLWKHU FORFNZLVH RU DQWL�FORFNZLVH� KHQFH VKRUWHQLQJ WKH YLEUDWLQJ OHQJWK RI D VWULQJ
E\ RQH VHPLWRQH� 7KH HDUOLHU +DNHQKDUIHQ KDG IRXU KRRNV� ೩YH� DQG WKHQ VHYHQ
KRRNV LQ HYHU\ RFWDYH� 7KH KRRNV DUH PDQXDOO\ WXUQHG E\ WKH OHIW KDQG� PHDQLQJ
WKDW WKH OHIW KDQG VWRSV SOD\LQJ IRU WKDW LQVWDQW�

)LYH KDUSLVW ZURWH PHWKRGV IRU WKH +DNHQKDUIHQ��� %DFNRIHQ ZURWH D VLJQL೩FDQW
DPRXQW RI UHSHUWRLUH IRU WKH LQVWUXPHQW�� DQG -RKDQ +HQULN /RUHQW] ������������
KDUSLVW LQ WKH FRXUW RI &RSHQKDJHQ SOD\HG DQG FRPSRVHG VRQDWDV� VXLWHV DQG D
FRQFHUWR IRU WKH +DNHQKDUIH��� ,W LV SRVVLEOH WKDW WKH FRQFHUWRV DQG FDQWDWDV RI WKH
FROOHFWLRQ RI 3LXV +DQNH FRXOG EH IRU WKLV KDUS���

��6HH VHFWLRQ ������
��1DQF\ 7K\P�+RFKUHLQ� LH'މ +DNHQKDUIH� %DXZHLVH� 6SLHOWHFKQLN� *HVFKLFKWHފ� LQ =XU %DXJHVFKLFKWH
GHU +DUIH� YRP 0LWWHODOWHU ELV ]XP ��� -DKUKXQGHUW� ��� 0XVLNLQVWUXPHQWHQEDX�6\PSRVLXP LQ
0LFKDHOVWHLQ DP �� XQG �� 1RYHPEHU ����� HG� 0RQLND /XVWLJ �0LFKDHOVWHLQ� 'DV ,QVWLWXW� ������
����ހ�� 7KLV LV SULQFLSDO VWXG\ RQ WKH +DNHQKDUIH WR GDWH�
ފDNHQ+މ�� PHDQV KRRNV LQ (QJOLVK�
��-RKDQQ :HUQLFK� 9HUVXFK HLQHU ULFKWLJHQ /HKUDUW GLH +DUIH ]X VSLHOHQ� ZREH\ GLH *UXQGV¦W]H QDFK
ZHOFKHQ GLHVHV ,QVWUXPHQW HUOHUQHW ZHUGHQ PXVV� PLW GHU JU¸VVWHQ 'HXWOLFKNHLW� XQG VROFKHU�JHVWDOW
YRUJHWUDJHQ �%HUOLQ� :LQWHU� ������ -RKDQQ +HUEVW� 8HEHU GLH +DUIH� QHEVW HLQHU $QOHLWXQJ� VLH ULFKWLJ
]X VSLHOHQ �%HUOLQ� 5HOOVWDEVFKHQ� ������ -RVHSK 6FKZDQQHEXUJ� 9ROOVW¦QGLJHV WKHRUHWLVFK�SUDNWLVFKHV
/HKUEXFK ]XU 'DYLGV�XQG 3HGDOKDUIH� PLW YLHOHQ LQ .XSIHU JHVWRFKHQ )LJXUHQ� 1RWHQEHLVSLHOHQ XQG
HLQHP $QKDQJH YRQ 7RQVW¾FNHQ� PLW EH]HLFKXQJ GHV )LQJHUVDW]HV� ����� %DFNRIHQ� $QOHLWXQJ� �����
+H\VH� $QZHLVXQJ�
��+HLGL 5RVHQ]ZHLJ� RKDQQ-މ *HRUJ +HLQULFK %DFNRIHQ� GLH GHXWVFKH +DUIH XP ފ����� LQ +LVWRULVFKH
+DUIHQ� %HLWU¦JH ]XU 7KHRULH XQG 3UD[LV KLVWRULVFKHU +DUIHQ �%DVHO� 6FKROD &DQWRUXP %DVLOLHQVLV� ������
�ހ����
��7KH KDUSLVW +HOHQ 'DYLV RI &RSHQKDJHQ� LV FXUUHQWO\ UHVHDUFKLQJ DQG SXEOLVKLQJ WKH ZRUNV RI /RUHQW]�
��, WKDQN /XGPLĄD 6DZLFND RI WKH /LEUDU\ RI WKH 8QLYHUVLW\ RI :DUVDZ� 3RODQG IRU VKDULQJ WKLV PDWHULDO
ZLWK PH�
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)LJXUH ���� �FORFNZLVH IURP WRS OHIW�� +RFKEUXFNHU� +DNHQKDUIH �������
*HUPDQLVFKHV 1DWLRQDOPXVHXP� 1¾UQEHUJ� (JDQ� 'LWDO KDUS �F� ������ 0XVHR
GHOOކDUSD 9LFWRU 6DOYL� 3LDVFR� /\RQ 	 +HDO\� 7URXEDGRU ,, OHYHU KDUS �F� ������
SULYDWH FROOHFWLRQ� (UDUG GRXEOH�DFWLRQ SHGDO KDUS �������
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����� 'LWDO KDUS�>5R\DO@ 3RUWDEOH ,ULVK KDUS

7KLV ފGLWDOމ KDUS �೩J� ���� LV D SRVW�VLQJOH�DFWLRQ KDUS� )URP ����� -RKQ (JDQ��� D
SHGDO KDUS EXLOGHU EDVHG LQ 'XEOLQ� DWWHPSWHG WR UH�FRQVWUXFW KDUSV IROORZLQJ WKH
DQFLHQW WUDGLWLRQ RI ,ULVK KDUSV� IRU WKH QHZO\ IRXQGHG ,ULVK +DUS 6RFLHW\ RI 'XEOLQ���

(JDQ GHVLJQHG YDULRXV W\SHV RI KDUSV� LQFOXGLQJ ODUJH ZLUH�VWUXQJ KDUSV ZLWK WKLUW\�
VHYHQ VWULQJV� +LV ೩QDO GHVLJQ ZDV D VPDOO KDUS� DERXW ��� FP LQ KHLJKW� ZLWK D
VKDSH WKDW UH೪HFWHG WKH PHGLHYDO ,ULVK KDUS EXW WKH FRQVWUXFWLRQ DQG PHFKDQLVP RI
WKH KDUS ZDV VLPLODU WR (UDUG SHGDO KDUSV��� +H GHVLJQHG VHYHQ ކGLWDOVޅ EXWWRQV WKH
IRUH�SLOODU ZKLFK ZHUH DWWDFKHG WR WKH IRXUFKHWWHV�� PHFKDQLVP� 7KLV DOWHUHG WKH
YLEUDWLQJ OHQJWK RI RQH VWULQJ LQ HDFK RFWDYH� OLNH D SHGDO RQ D SHGDO KDUS� 7KLV KDUS
ZDV VHW�XS LQ (�೪DW PDMRU DQG LWV GHVLJQމ DQG WHFKQLTXH RI SHUIRUPDQFHފ LV RQH RI
WKH XURSHDQ)މ SHGDO KDUSV DQG KDG OLWWOH WR GR ZLWK WKH 0HGLHYDO ,ULVK ZLUH�VWUXQJ
KDUSފ���

7KLV KDUS LV QRW WR EH FRQIXVHG ZLWK (GZDUG /LJKWކV GLWDO KDUS� ZKLFK LV D KDUS�OXWH
RU VLPLODU K\EULG LQVWUXPHQW���

����� 1HR�,ULVK KDUS

7KLV LV D KDUS� EDVHG RQ WKH 3RUWDEOH ,ULVK KDUS� ZKHUH WKH VWULQJV DUH VKRUWHQHG
E\ D VHULHV RI OHYHUV RU EODGHV DWWDFKHG WR WKH QHFN RI WKH KDUS� 7KH OHYHUV ZHUH
೩UVW SDWHQWHG LQ ���� E\ /\RQ DQG +HDO\ KDUSV LQ &KLFDJR �೩J� ����� 7KH V\VWHP LV
VLPLODU WR WKH *HUPDQ +DNHQKDUIH� 7KHVH KDUSV UDQJH IURP ������ FP LQ KHLJKW
ZLWK VWULQJV UDQJLQJ IURP WZHQW\�VHYHQ WR WKLUW\�IRXU VWULQJV� 7KH VWULQJV DUH JXW
�EXW QRZ Q\ORQ� ZLWK VRPH PHWDO�ZRXQG VWULQJV LQ WKH EDVV� OLNH D PRGHUQ SHGDO
KDUS� 7KHVH KDUSV DUH DOZD\V VHW�XS LQ (�೪DW PDMRU� UH೪HFWLQJ WKH FRQFHSW RI WKH
VLQJOH�DFWLRQ KDUS�

��� +DUSV ZLWK SHGDO DFWLRQV

7KLV FDWHJRU\ LQFOXGHV VLQJOH�URZHG KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP
DQG D GRXEOH�DFWLRQ SHGDO PHFKDQLVP� 3HGDO KDUSV FDQ KDYH IURP ೩YH WR IRXUWHHQ
SHGDOV� IRXQG DW WKH EDVH RI WKH LQVWUXPHQW� 7KH SHGDOV RSHUDWH ZLWK UHFLSURFDO DUPV
RU D VSULQJ PHFKDQLVP DQG DUH OLQNHG WR VHYHQ URGV WKDW SDVV WKURXJK WKH FROXPQ
RU WKH VRXQGER[ RI WKH KDUS� 7KHVH URGV DUH WKHQ DWWDFKHG WR WKH PHFKDQLVP LQ WKH
QHFN WKDW DOWHUV WKH OHQJWK RI WKH VWULQJV� 7KH UHVXOW LV WKDW HDFK VWULQJ SURGXFHV
WZR RU WKUHH SLWFKHV RQ WKH KDUS�
��-RKQ (JDQ �G������� KDUS PDNHU IURP ,UHODQG�
�RQQHOO'ކ��2 ,UHODQGކV +DUS� �ހ����
��1DQF\ +XUUHOO� 7KHމ 5R\DO 3RUWDEOH +DUS E\ -RKQ (JDQފ� -RXUQDO RI WKH +LVWRULFDO +DUS 6RFLHW\�
�����
��$IWHU (UDUGކV LQYHQWLRQ� 6HH *ORVVDU\�
�RQQHOO'ކ��2 ,UHODQGކV +DUS� ��
��'UR\VHQ�5HEHU� +DUIHQ� ���
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����� 6LQJOH�DFWLRQ SHGDO PHFKDQLVP

+DUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP DUH WKH ೩UVW W\SH RI KDUSV ZLWK D
PHFKDQLVP V\VWHP WR DOWHU WKH OHQJWK RI WKH VWULQJV� 7KH HDUOLHVW KDUS ZLWK SHGDOV
GDWHV IURP ����� 7KLV KDUS KDV IURP WKLUW\�WKUHH WR IRUW\�WKUHH VWULQJV DQG SHGDOV
DW WKH EDVH RI WKH LQVWUXPHQW� 7KHVH FDQ EH ೩YH RU VHYHQ SHGDOV� FRUUHVSRQGLQJ WR
WKH GLDWRQLF QRWHV RI WKH VFDOH� (DFK SHGDO DOWHUV WKH YLEUDWLQJ OHQJWK RI D VWULQJ LQ
HYHU\ RFWDYH E\ RQH VHPLWRQH� $ IXUWKHU HLJKWK DQG QLQWK H೨HFW SHGDOV ZHUH DGGHG
LQ WKH ���Vކ����

8VLQJ WKH IHHW� WKH SHGDOV DUH SUHVVHG GRZQ DQG UHOHDVHG WR DOWHU WKH UHTXLUHG SLWFK�
7KHUH DUH WZR SRVLWLRQV IRU WKH SHGDOV� HLWKHU XS RU GRZQ� 7KH XSSHU SRVLWLRQ LV
WKH LQLWLDO SRVLWLRQ� WKH PHFKDQLVP LV QRW LQ XVH DQG WKH VWULQJV DUH LQ DQ RSHQ
SRVLWLRQ DQG WKH VHYHQ VWULQJV LQ WKH RFWDYH DUH WXQHG WR D GLDWRQLF PDMRU VFDOH�
XVXDOO\ (�೪DW PDMRU��� :KHQ D SHGDO LV SUHVVHG LQWR WKH ORZHU SRVLWLRQ� WKH YLEUDWLQJ
OHQJWK RI WKH VWULQJ LV VKRUWHQHG SURGXFLQJ D QRWH D VHPLWRQH KLJKHU WKDQ ZKHQ D
SHGDO ZDV LQ WKH LQLWLDO XSSHU SRVLWLRQ� $Q H[DPSOH ZRXOG EH ZKHQ WKH & SHGDO LV
LQ WKH XSSHU SRVLWLRQ DOO WKH & VWULQJV VRXQG DV &� :KHQ D SHGDO LV SUHVVHG GRZQ
WKH UHVXOWLQJ VRXQGLQJ SLWFK RI HYHU\ & VWULQJ LV &੤� $ SHGDO FDQ EH KHOG ZLWK WKH
IRRW LQ WKH ORZHU SRVLWLRQ ZLWKRXW H೨RUW� DV WKH SHGDOV DUH OLJKW DQG HDV\ WR PRYH�
$OWHUQDWLYHO\ D SHGDO FDQ EH ೩[HG E\ VOLGLQJ WKH SHGDO LQWR D VLGH QRWFK WR KROG LW
LQ SRVLWLRQ� )L[LQJ WKH SHGDO LQWR WKH VLGH QRWFK OHDYHV WKH IRRW IUHH WR UHVW RQ WKH
೪RRU RU WR PRYH RWKHU DGMDFHQW SHGDOV�

&KDSWHU � LV GHGLFDWHG WR KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP�

����� 'RXEOH�DFWLRQ SHGDO PHFKDQLVP

+DUSV ZLWK D GRXEOH�DFWLRQ SHGDO PHFKDQLVP ZHUH LQYHQWHG E\ (UDUG XVLQJ D
ފIRXUFKHWWHމ PHFKDQLVP �೩J� ������� (UDUG EHJDQ WR PDNH IURP KDUSV ZLWK D VLQJOH�
DFWLRQ SHGDO PHFKDQLVP IURP ���� DQG WR VHOO KDUSV LQ ������� 7KH ೩UVW VDOHV RI KLV
RZQ KDUSV ZLWK D ފIRXUFKHWWHމ PHFKDQLVP ZHUH LQ ����� +H EHJDQ WR H[SHULPHQW
DQG GHVLJQ KDUSV ZLWK D GRXEOH�DFWLRQ SHGDO PHFKDQLVP IURP ���������� 7KHVH
KDUSV KDYH VHYHQ SHGDOV ZKLFK FDQ DOWHU WKH YLEUDWLQJ OHQJWK RI HDFK VWULQJ LQ WKH
RFWDYH WZLFH� WKHUHIRUH SURGXFLQJ WKUHH SLWFKHV IURP HDFK VWULQJ� $ IXUWKHU HLJKWK
ZDV DQ H೨HFW SHGDO� WKH S«GDOH ¢ UHQIRUFHPHQW���

(UDUG DOVR PDQXIDFWXUHG K\EULG�KDUSV ZLWK ೩YH VLQJOH�DFWLRQ SHGDOV DQG WZR SHGDOV
�' DQG $� ZLWK D GRXEOH�DFWLRQ PHFKDQLVP�

/LNH &RXVLQHDXކV IRXUWHHQ�SHGDO KDUS� QR VSHFL೩F UHSHUWRLUH RI WKH VDPH WLPH DV
WKH LQYHQWLRQ RI WKH GRXEOH�DFWLRQ SHGDO PHFKDQLVP KDV EHHQ LGHQWL೩HG� 7KH DXWKRU

��6HH VHFWLRQV ���� ���� DQG ����
��6HH VHFWLRQV ���� ���� DQG ��� IRU GLVFXVVLRQV RQ VHW�XS NH\V RQ WKH KDUS�
ފRXUFKHWWH(މ�� PHDQ IRUNHG GLVNV�
��$GHOVRQ HW DO�� +LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS� �����ހ��
��6HH *ORVVDU\�
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KDV IRXQG WKH ೩UVW ZRUNV WKDW IXOO\ H[SORLW WKH QHZ SRVVLELOLWLHV DURXQG WZHQW\ \HDUV
DIWHU (UDUGކV LQYHQWLRQ���

7KLV KDUS KDV WKLUW\�VHYHQ WR IRUW\�WKUHH VWULQJV� 7KH EDVLF VWUXFWXUH DQG IRXUFKHWWH
PHFKDQLVP KDV UHPDLQHG XQDOWHUHG WR GD\�

��� 2WKHU KDUSV

7KLV RYHUYLHZ RI KDUSV LV QRW D FRPSOHWH OLVW RI HYHU\ W\SH RI KDUS WKDW ZDV EXLOW LQ
(XURSH IURP ����� 0DQ\ KDUSV ZHUH� DQG VWLOO DUH� RQFH�R೨ PRGHOV� 2WKHU KDUSV
WKDW KDYH QRW EHHQ GLVFXVVHG LQFOXGH WKH $USD 9LJJLDQHVH �೩J� ����� 7KLV KDUS IURP
%DVLOLFDWD� ,WDO\� ZDV GHYHORSHG LQ WKH QLQHWHHQWK FHQWXU\ DQG SOD\HG RQ WKH VWUHHW�
,W LV PRGHOOHG DIWHU WKH QLQHWHHQWK�FHQWXU\ SHGDO KDUSV� EXW LV D GLDWRQLF LQVWUXPHQW�
7KH $USD 9LJJLDQHVH FXOWXUH FRQWLQXHG LQWR WKH ��WK FHQWXU\ LQ WKH 8QLWHG 6WDWHV
DQG $XVWUDOLD WKURXJK HPLJUDQW 9LJJLDQHVH PXVLFDO IDPLOLHV���

2WKHU QLQHWHHQWK�FHQWXU\ KDUSV LQFOXGH WKH %RKHPLDQ GLDWRQLF KDUS��� %UDGO
7\UROHDQ KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP� 'L]LކV SHGDO KDUS DQG 3OH\HOކV
FURVV�VWUXQJ KDUS RI �������

��)� &� 0H\HUކV $GDJLR 3DWHWLFR DQG :DOW] RI WKH %ODFN )RUHVW� 2S� ��� 6HH VHFWLRQ ����
��/LQGD %DUZLFN DQG 0DUFHOOR .HOOHU 6RUFH� HGV�� WDOLDQ,މ ,PPLJUDQW +DUSLVWV IURP 9LJJLDQR LQ WKH
(DUO\ 7ZHQWLHWK &HQWXU\� 5H�'LVFRYHULQJ D /LWWOH .QRZQ $VSHFW RI WKH 0XVLFDO +LVWRU\ RI 0HOERXUQHފ�
LQ ,WDO\ LQ $XVWUDOLDކV 0XVLFDO /DQGVFDSH �0HOERXUQH� /\UHELUG 3UHVV� ������
��-Lě¯ .OHĊKD� +DUIHQLFWY¯ 9 ÎHFK£FK� +LVWRULH 9DQGURYQ¯FK 0X]LNDQWX = 1HFKDQLF �3UDJXH� *UDQLW�
������
��'UR\VHQ�5HEHU� +DUIHQ� ���



&KDSWHU �

6LQJOH�DFWLRQ KDUSV

7KH IDPRXV (QF\FORS«GLH RI 'HQLV 'LGHURW� XVHV WKH WHUP KDUSH RUJDQLV«H� DV
WKH WLWOH RI RQH RI WKH WHFKQLFDO GUDZLQJV RI D KDUS ZLWK D VLQJOH�DFWLRQ SHGDO
PHFKDQLVP�� 7KLV GUDZLQJ� DQG DQRWKHU WKUHH SODWHV ZLWK GHWDLOHG H[SODQDWLRQV RI
WKH PHFKDQLFDO SDUWV RI WKH KDUS� FRPSOHPHQW WKH DUWLFOH ފDUSH+މ LQ YROXPH HLJKW
������ DQG ZULWWHQ E\ 3ULQFH &DVLPLU 0LFKDHO 2JLQVNL�� 'LGHURW ೩UVW KHDUG 2JLQVNL
SOD\ WKH SHGDO KDUS LQ $XJXVW ����� VR WKLV PHHWLQJ PD\ KDYH EHHQ WKH ELUWK RI WKLV
GHWDLOHG DUWLFOH DQG WHFKQLFDO GUDZLQJV�� 7KH FRPSOHWH DUWLFOH LV IRXQG DV $SSHQGL[
, DQG LV WUDQVODWHG LQWR (QJOLVK IRU WKH ೩UVW WLPH��

7KH KDUS GHVFULEHG LV D VLQJOH�URZHG KDUS ZLWK VHYHQ SHGDOV DW WKH EDVH RI WKH
LQVWUXPHQW� 7KH LGHD RI FRQVWUXFWLQJ D KDUS ZLWK D SHGDO PHFKDQLVP ZDV LQ೪XHQFHG
E\ WKH +DNHQKDUIH ZKLFK KDV PDQXDO KRRNV� (DFK SHGDO FRUUHVSRQGV WR RQH QRWH
LQ WKH GLDWRQLF VFDOH� 7KH SHGDO FRQVLVWV RI WKUHH VHSDUDWH SDUWV� ZKLFK DUH MRLQHG
WRJHWKHU ZLWK D YHUWLFDO FRXSOLQJ SLQ DQG WKHQ D ODWHUDO VZLYHO FRXSOLQJ SLQ� :KHQ
WKH SHGDO LV SUHVVHG XSRQ� WKH ODWHUDO VZLYHO FRXSOLQJ VHJPHQW ULVHV DQG VHWV LQ
PRWLRQ WZR IXUWKHU UHFLSURFDO ORDG OHYHUV WKDW DUH ೩[HG WR WKH EDVH RI WKH KDUS
ZLWK WZR IXOFUXP VFUHZV� :KHQ WKH HQG SRLQW RI WKH VHFRQG ORDG OHYHU GHVFHQGV�
LW SUHVVHV DJDLQVW WKH SHGDO URG FRXSOLQJ� 7KH URG FRQVLVWV RI D ORQJ SLHFH RI WKLQ
ZLUH WKDW LV SODFHG LQVLGH WKH FROXPQ RI WKH KDUS� 7KHUH DUH VHYHQ SHGDOV URGV�
FRUUHVSRQGLQJ WR WKH VHYHQ GLDWRQLF QRWHV RI WKH VFDOH� (DFK SHGDO URG HQGV ZLWK

�6HH $SSHQGL[ ����
�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ

SHGDO PHFKDQLVP�
�'LGHURW DQG /H 5RQG Gކ$OHPEHUW� 5HFXHLO GH 3ODQFKHV� /87+(5,(� 6HFRQGH VXLWH� 3ODQFKH ;,;�

'LGHURW DOVR VKRZV D VLQJOH�URZHG KDUS ZLWK WZHQW\�RQH VWULQJV� 3ODQFKH ,,,� 6HH $SSHQGL[ ,�����
ފ�)53$+މ� ���ހ�� 'UR\VHQ�5HEHU� 3URWRW\Sމ �ކފDUIH+ޅ ������� LV D FRPSUHKHQVLYH VWXG\ RQ 'LGHURW

DQG WKH KDUS� 6HH $SSHQGL[ ,���
�6HH WKLV ފQWURGXFWLRQ,މ IRU GLVFXVVLRQ�
�7KLV WUDQVODWLRQ KDV EHHQ VXEPLWWHG WR WKH QF\FORSHGLD)މ RI 'LGHURW 	 Gކ$OHPEHUW�&ROODERUDWLYH

7UDQVODWLRQ 3URMHFWފ� KWWS���TXRG�OLE�XPLFK�HGX� %DUWKHO� $X FĕXU GH OD KDUSH� ����� H[SODLQV WKH
WHFKQLFDO GUDZLQJV LQ ERWK )UHQFK DQG (QJOLVK� EXW LW LV QRW D FRPSOHWH WUDQVODWLRQ�

��
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D FDVW 9�VKDSHG KLQJH� $ VHULHV RI OLQNLQJ URGV� ZKLFK UXQ LQVLGH WKH QHFN RI WKH
KDUS DUH DWWDFKHG WR WKLV KLQJH� 7KHUH LV D WRWDO RI VHYHQ OLQNLQJ URGV KLGGHQ LQVLGH
WKH QHFN� (DFK RQH KDV D VHULHV RI OLQNV DQG ULYHWV WKDW DWWDFK WR WKH ೩QDO SDUW RI
WKH PHFKDQLVP WKDW FRPHV LQ FRQWDFW ZLWK WKH VWULQJV� (DFK OLQNLQJ URG PRYHV RQH
QRWH LQ HDFK RFWDYH DFURVV WKH ZKROH KDUS�

7KH ೩QDO PHFKDQLVP WKDW LV GHVFULEHG E\ 'LGHURW LV FDOOHG D FURFKHWV PHFKDQLVP�
ZKHUH VPDOO KRRNV DUH VFUHZHG RQ WR D VSLQGOH ZKLFK MXWV RXW IURP WKH QHFN WKURXJK
WKH IURQW�DFWLRQ SODWH� :KHQ WKH SHGDO LV SUHVVHG� D FURFKHW SXVKHV D VWULQJ DJDLQVW
WKH VHPLWRQH QXW ZKLFK UHVXOWV LQ WKH VKRUWHQLQJ RI WKH YLEUDWLQJ OHQJWK RI WKH
VWULQJ E\ D VHPLWRQH� 7KH PHFKDQLFDO DFWLRQ RI SUHVVLQJ GRZQ SHGDOV PD\ DSSHDU
FRXQWHU�LQWXLWLYH WR QRQ�KDUSLVWV� DV WKLV DFWLRQ UHVXOWV LQ D SLWFK WKDW LV D VHPLWRQH
KLJKHU� %HIRUH WKH SHGDO DFWLRQ LV RSHUDWHG� WKH YLEUDWLQJ OHQJWK RI DQ\ VWULQJ UXQV
IURP WKH VRXQGERDUG� ZKLFK DFWV OLNH D EULGJH� WR D QXW ZKLFK LV ೩[HG WR WKH QHFN�
:KHQ WKH SHGDO LV SXW LQ XVH� WKH FURFKHW EHFRPHV WKH QHZ QXW DQG WKH SLWFK LV
FRQVHTXHQWO\ DOWHUHG�

7KH VHYHQ SHGDOV WKDW DOWHU WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV DUH GLVWULEXWHG DW WKH
EDVH RI WKH KDUS� WKUHH RQ WKH OHIW�KDQG VLGH� IURP OHIW WR ULJKW '� &� %� DQG RQ WKH
ULJKW (� )� *� DQG $�

)LJXUH ���� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH XSSHU SRVLWLRQ�

��� 7XQLQJ WKH KDUS

7KH ZRUG WXQLQJ LV FRPPRQO\ XVHG WR PHDQ WKUHH GL೨HUHQW SURFHGXUHV RQ D KDUS�
,W FDQ PHDQ�
� SXWWLQJ D KDUS LQ D FHUWDLQ SLWFK OLNH WXQLQJ DW ���+]� ���+] RU ���+]� 7KLV LV
GLVFXVVHG EHORZ LQ ������
� VHWWLQJ WKH KDUS XS LQ D FHUWDLQ NH\ EHIRUH SOD\LQJ DQG ZKHUH DOO WKH SHGDOV DUH
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)LJXUH ���� $Q H[DPSOH RI D SHGDO LQ WKH ORZHU SRVLWLRQ� KHOG LQ WKH VLGH QRWFK�
(UDUG� 7KH +DUS� 3ODWH 9�

LQ WKH XSSHU SRVLWLRQ� 7KH VWULQJV DUH WKHQ VDLG WR EH LQ DQ RSHQ SRVLWLRQ� 7KH
DXWKRU FDOOV WKLV NH\ WKH ފEDVHމ VHW�XS NH\ RI WKH KDUS�� 7KH ފEDVHމ VHW�XS NH\
GHWHUPLQHV ZKDW IRXUWHHQ VHPLWRQHV DUH DYDLODEOH WR WKH KDUSLVW IRU DQ HQWLUH SLHFH�
RU D PRYHPHQW RI D SLHFH LQ HDFK RFWDYH�
� 7KH ೩QDO XVH RI WKH WHUP ފWXQLQJމ PHDQV WKH DGMXVWPHQW PDGH UHJDUGLQJ WKH
UHODWLRQVKLS EHWZHHQ RQH SLWFK DQG DQRWKHU SLWFK� KRZ D FHUWDLQ LQWHUYDO VRXQGV�
7KLV GHSHQGV RQ KRZ WKH WZHOYH QRWHV RI WKH FKURPDWLF VFDOH DUH GLYLGHG� 7KLV LV
UHIHUUHG WR DV WHPSHUDPHQW� (TXDO WHPSHUDPHQW PHDQV WKDW WKH LQWHUYDO EHWZHHQ
HDFK VHPLWRQH LV HTXDO WR ��� FHQWV� ,W ZRXOG DSSHDU WR KDYH EHHQ WKH PRVW
XVHG WHPSHUDPHQW RQ WKH KDUS LQ WKH HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXULHV��

2WKHU WHPSHUDPHQWV LQFOXGLQJ ��� FRPPD PHDQ�WRQH DQG ��� FRPPD PHDQ�WRQH
WHPSHUDPHQW DUH SRVVLEOH� ,W GHSHQGV LI WKH KDUS KDV ೩[HG RU D PRYDEOH VHPLWRQH
QXWV��

����� 7KH ފEDVHމ NH\

7KH KDUS FDQ WKHRUHWLFDOO\ EH VHW�XS LQ DQ\ ފEDVHމ NH\ EXW LV XVXDOO\ WXQHG LQ (�೪DW
PDMRU JLYLQJ WKH SRVVLELOLW\ WR SOD\ LQ VRPH NH\V ZLWK ೪DWV DQG VRPH NH\V ZLWK
VKDUSV� 7KH DFWLRQ RI WKH VHYHQ SHGDOV RQ WKH KDUS UHVXOW LQ DQ H[WUD VHYHQ QRWHV
LQ DGGLWLRQ WR WKH VHYHQ RSHQ VWULQJV LQ WKH RFWDYH� $ WRWDO RI IRXUWHHQ QRWHV DUH
WKHUHIRUH SRVVLEOH LQ HDFK RFWDYH� WZR QRWHV DUH GRXEOHG LQ HDFK RFWDYH� :KHQ
D KDUS LV WXQHG LQ (�೪DW PDMRU DV WKH ފEDVHމ VHW�XS NH\� WKH WZR QRWHV WKDW DUH
GRXEOHG LQ WKH RFWDYH DUH $�೪DW�*�VKDUS DQG (�೪DW�'�VKDUS� 7KLV JLYHV WKH KDUSLVW
WKH SRVVLELOLW\ WR XVH DOWHUQDWLYH VWULQJV IRU WZR QRWHV SHU RFWDYH�

�6HH *ORVVDU\�
�1R FRPSUHKHQVLYH UHVHDUFK RQ WHPSHUDPHQW� SLWFK DQG VWULQJV H[LVWV IRU WKH VLQJOH�DFWLRQ KDUS�
�%HDW :ROI� ފ�7LPHOLQH�3HGDOKDUSVމ DFFHVVHG 0D\ �� ����� KWWS���ZZZ�EHDWZROI�FK�3RUWDOV����SGI�

7LPHOLQHBSHGDOKDUSVB�����SGI"YHU ����������������������

http://www.beatwolf.ch/Portals/14/pdf/Timeline_pedalharps_2012.pdf?ver=2014-09-12-140457-193
http://www.beatwolf.ch/Portals/14/pdf/Timeline_pedalharps_2012.pdf?ver=2014-09-12-140457-193
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)LJXUH ���� +DUS VHW�XS LQ (�೪DW PDMRU DV ފEDVHމ NH\�

����� 3LWFK DQG WHPSHUDPHQW

7KHUH LV QR FRPSUHKHQVLYH VWXG\ RQ SLWFK�� RU WHPSHUDPHQWV DQG WKH KDUS���

0RVW HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ WUHDWLVHV DQG PHWKRGV H[SODLQ DQG JLYH
LQVWUXFWLRQV RQ KRZ WR WXQH WKH KDUS LQ D VSHFL೩HG ފEDVHމ VHW�XS NH\� 7KH LQVWUXFWLRQV
DUH SUDFWLFDO DQG QRW WKHRUHWLFDO� DQG PRVW RIWHQ GR QRW SRLQW WR DQ\ VSHFL೩F SLWFK
RU WHPSHUDPHQW� ,Q WKH HDUOLHVW PHWKRG IRU KDUS RI ����� 3� -� 0H\HU ZULWHV�

[3UHQHމ OD VHL]L«PH FRUGHޓ�TXކRQ DSSHOOH ID� FHWWH FRUGH VHUD XQ PL�
PHWWH] FHWWH FRUGH ¢ OކXQLRQ DYHF OH PLE GH TXHOTXކDXWUH ,QVWUXPHQW�
$FFRUGH] OD FRUGH GL VL� TXL HVW DX�GHVVXV� ¢ OD TXLQWH SDUIDLWHPHQW MXVWH
HQ PRQWDQWފ���

3� -� 0H\HU FRQWLQXHV WR LQVWUXFW WKH KDUSLVW WR WXQH WKURXJK WKH F\FOH RI ೩IWKV DQG
RFWDYHV� H੢�E੢�%੢�I�F�&�*�J�G�G�D�E੢��� 7KHUH DUH SUREOHPDWLF IHDWXUHV UHJDUGLQJ
WKLV WH[W� %HIRUH WKLV SDUDJUDSK RQ KRZ WR WXQH WKH KDUS LQ %�೪DW PDMRU� 0H\HU
ZULWHV WKDW WKH KDUS KDV WKLUW\�WZR VWULQJV ZLWK D UDQJH %੢�I�� 7KH VL[WHHQWK VWULQJ
IURP WKH WRS RI WKH KDUS LV HE� ZKLFK LV FDOOHG ID LQ PRGDO WHUPV� DV LW LV WKH IRXUWK
QRWH LQ WKH NH\ RI %�೪DW PDMRU� 7KH F\FOH RI ೩IWKV HQGV ZLWK �ފDމ ZKLFK 0H\HU
FRQYHQLHQWO\ VWDWHV WKDW LW LV WKH VHQVLEOHމ GH VL੢� TXL VHUD OH VRQ SULQFLSDO GH OD
JDPPH GX VL੢� 	 WRXWH OD JDPPH VHUD DFFRUG«Hފ��� -XVW DQG SHUIHFW ೩IWKV DQG
RFWDYHV UHVXOW LQ D 3\WKDJRUHDQ WXQLQJ� ZKLFK GRHV QRW IXQFWLRQ ZLWK PDMRU DQG
PLQRU NH\V RU KDUPRQLHV� RU IRU HLJKWHHQWK�FHQWXU\ PXVLF� ,W LV WKH DXWKRUކV RSLQLRQ
WKDW 0H\HU DQG WKH ZULWHUV RI RWKHU ODWHU PHWKRGV XVH WKH ZRUG ފMXVWHމ DQG ފSDUIDLWމ
LQ D GL೨HUHQW ZD\���

��,ELG� %HDW :ROIކV WLPHOLQH LQFOXGHV SUREDEOH SLWFKHV RI KDUSV GXULQJ WKH HLJKWHHQWK� DQG QLQHWHHQWK�
FHQWXULHV�
��-DDS .HSSHO� 7KHމ 3HGDO +DUS LQ ,WV +LVWRULFDO 3HUVSHFWLYH� 6WULQJLQJ DQG 7HPSHUDPHQWފ� LQ $VSHFWV
RI WKH +LVWRULFDO +DUS� 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO +LVWRULFDO +DUS 6\PSRVLXP� 8WUHFKW� ����� HG�
0DUWLQ YDQ 6FKDLN �8WUHFKW� 67,08� ������ ���ހ���
��0H\HU� (VVDL� ��ހ� 7DNHމ WKH VL[WHHQWK VWULQJVޓFDOOHG )� WKLV VWULQJV ZLOO EH DQ (� SXW WKLV VWULQJ LQ
XQLVRQ ZLWK WKH (�೪DW RI ZKDWHYHU RWKHU LQVWUXPHQW� 7XQH WKH VWULQJ RI %� ZKLFK LV DERYH� DV D SHUIHFW
MXVW ULVLQJ ೩IWKފ�
��6HH VWHP\6މ RI SLWFK QRWDWLRQފ� XQGHU �ފEEUHYLDWLRQV$މ SDJH [�
��,W LV WKHމ VHQVLEOH� WKH OHDGLQJ QRWH RI %੢� ZKLFK LV WKH PDLQ QRWH LQ WKH VFDOH RI %�೪DW� DQG DOO WKH
VFDOH ZLOO EH WXQHGފ�
��3LWFK DQG WHPSHUDPHQW DV EH\RQG WKH VFRSH RI WKLV VWXG\�
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7KHVH ೩UVW GLUHFWLRQV RQ KRZ WR WXQH WKH KDUS LV IRU WKH ފEDVHމ NH\ RI %�೪DW PDMRU�
0H\HU ODWHU H[SODLQV KRZ WR WXQH WKH KDUS IRU WKH ފEDVHމ NH\ RI (�೪DW PDMRU� VR WKH
$ VWULQJV ZLOO EH ORZHUHG E\ RQH VHPLWRQH� ,W PLJKW VHHP ORJLFDO ZKHQ WXQLQJ WKH $
VWULQJ DV $੢� WR WDNH WKH (੢ VWULQJ DQG WXQH WKH $੢ DV WKH LQWHUYDO RI D IRXUWK RU ೩IWK�
+RZHYHU� 0H\HU ZULWHV WKDW WKH KDUSLVW VKRXOG SUHVV GRZQ WKH * SHGDO� PDNLQJ WKH
* VWULQJ VRXQG DV *੤ DQG WKHQ WXQH WKH $ VWULQJ LQ XQLVRQ ZLWK WKH *੤� ,W LPSOLHV
WKDW 0H\HUކV LQWHQWLRQ LV QRW WR LQVWUXFW WKH KDUSLVW WR WXQH LQ 3\WKDJRUHDQ WXQLQJ�
DV *੤ DQG $੢ DUH WZR GL೨HUHQW SLWFKHV LQ WKDW WHPSHUDPHQW�

&RUEHOLQ DQG &RXVLQHDXކV LQVWUXFWLRQV DUH VLPLODU WR 0H\HUކV� H[FHSW WKH\ DOVR
LQVWUXFW WKH KDUSLVW WR FKHFN WKH WULDG RI WKH WRQLF DQG GRPLQDQW NH\V��� &RXVLQHDX
DOVR VSHFL೩HV WKDW DIWHU WXQLQJ WKH ೩UVW RFWDYH �ފMXVWHމ WKH ೩UVW ೩IWK VKRXOG EH�

¢މ EDLVVHUށXQ WDQW VRLW SHX� SDUFHTXH VDQV GHOD OHV WLHUFHV
GHYLHQGURLHQW WURS IRUWHV HW VHURLHQW GXUHV ¢ OކRUHLOOHފ���

7KLV SRLQWV WR D WHPSHUDPHQW WKDW LV HTXDO RU FORVH WR HTXDO WHPSHUDPHQW� ZKHUH
WKH ೩IWKV DUH WHPSHUHG� %DFNRIHQ FOHDUO\ LQVWUXFWV WKH KDUSLVW WKDW GLHމ 3HGDOKDUIH
ZLUG QDFK 4XLQWHQ XQG 2NWDYHQ LQ VFKZHEHQGHU 7HPSHUDWXUޓJHVWLPPWފ���

7KH WHPSHUDPHQW RI WKH VLQJOH�DFWLRQ KDUS FDQ EH DFWXDOO\ PHDVXUHG LQ FHQWV� DV WKH
VHPLWRQH LV D SK\VLFDO GLVWDQFH IURP WKH VHPLWRQH QXW RQ WKH QHFN RI WKH KDUS WR WKH
SHGDO PHFKDQLVP WKDW DOWHUV WKH YLEUDWLQJ OHQJWK RI WKH VWULQJ� -DDS .HSSHO� 'XWFK
KDUS UHVWRUHU� KDV LGHQWL೩HG WZR WHPSHUDPHQWV��� ZKHUH KDUSV ZLWK VLQJOH�DFWLRQ
SHGDO PHFKDQLVPV ZHUH HLWKHU EXLOW IRU HTXDO WHPSHUDPHQW�WKH VHPLWRQH LV HTXDO
WR ��� FHQWV� RU IRU D VPDOOHU VHPLWRQH RI DSSUR[LPDWHO\ �� FHQWV� 7KLV ZRXOG SRLQW
WR D ��� FRPPD PHDQ�WRQH WHPSHUDPHQW� 7KH WHPSHUDPHQWV RI VHYHUDO KDUSV KDYH
DOVR EHHQ PHDVXUHG E\ %HDW :ROI� $FFRUGLQJ WR KLP� WKH KDUSV E\ &RXVLQHDX DQG
1DGHUPDQ ZHUH EXLOW IRU HTXDO WHPSHUDPHQWV���

3LWFK

7KH SLWFK RI KDUSV FRXOG DOVR EH PHDVXUHG� )URP WKH IHZ KLVWRULFDO VWULQJ OLVWV
WKDW UHPDLQ� DQG WKH NQRZQ WRWDO WHQVLRQ RQ HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\
KDUSV� VRPH FRQFOXVLRQV RQ KLVWRULFDO SLWFKHV FRXOG EH GUDZQ� 7KH FXUUHQW UHVHDUFK
LV WKDW RI %HDW :ROI� ZKHUH KH SODFHV WKH SLWFK EHWZHHQ ���+] DQG ���+] IRU
HLJKWHHQWK�FHQWXU\ KDUSV EXLOW EHIRUH �������

,Q 3� -� 0H\HUކV KDUS PHWKRG TXRWHG DERYH� WKH DFWXDO SLWFK RI WKH KDUS LV XQGH೩QHG�
DV WKH KDUSLVW LV LQVWUXFWHG WR VLPSO\ WDNH D QRWH� WKH (੢� RI DQ\ QHDU�E\ LQVWUXPHQW
DQG WXQH WKH KDUS RQ WKH EDVLV RI WKDW SLWFK��� &RXVLQHDX ZULWHV WKDW WKH KDUSLVW
��)UDQ©RLV�9LQFHQW &RUEHOLQ�0«WKRGH GH KDUSH� SRXU DSSUHQGUH VHXO HW HQ SHX GH WHPSV ¢ MRXHU GH FHW
LQVWUXPHQW� DYHF XQ SULQFLSH WUªV VLPSOH SRXU OކDFFRUGHU �3DULV� ������ �ހ�� -DFTXHV�*HRUJHV &RXVLQHDX�
0«WKRGH GH +DUSH 6XLYLH GކXQ 5HFXHLO GH 3HWLWV $LUV GH GL೛HUHQV $XWHXUV� RS� � �3DULV� &RXVLQHDX�
������ ���ހ��
ORZHUޓމ�� >WKH ೩IWK@ D OLWWOH� EHFDXVH RWKHUZLVH WKH WKLUGV ZLOO EHFRPH WR ORXG DQG KDUVK WR WKH HDUVފ�
��%DFNRIHQ� $QOHLWXQJ� ����� ��� 7KHމ SHGDO KDUS LV WXQHG ZLWK HTXDO ೩IWKV DQG RFWDYHVފ�
��.HSSHO� 7KHމ 3HGDO +DUS LQ ,WV +LVWRULFDO 3HUVSHFWLYHފ� ���ހ���
��6HH IRRWQRWH ��
��:ROI� ފ�7LPHOLQH�3HGDOKDUSVމ
��&RUEHOLQ� 0«WKRGH� �ހ��
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QHHGV WR DFTXLUH D WXQLQJ�IRUN DQG WDNH WKH SLWFK RI WKH 2SHUD GH 3DULV� ZKLFK LV WKH
ORZHVW SLWFK RI DOO WKH RUFKHVWUDV��� 7KHUH LV HYLGHQFH IURP KDUS FRQFHUWRV� WKDW WKH
KDUS ZDV XVHG DV D WUDQVSRVLQJ LQVWUXPHQW DQG WKHUHIRUH ZDV WXQHG RQH VHPLWRQH
ORZHU ZLWK UHVSHFW WR RWKHU LQVWUXPHQWV� 7KLV LV GLVFXVVHG LQ VHFWLRQ ���� DQG ZLWK
UHJDUGV WR 6SRKUކV KDUS PXVLF LQ VHFWLRQ ������

$ FRPSUHKHQVLYH VWXG\ LV QHHGHG� XVLQJ WKH SULPDU\ VRXUFHV OLNH WKH KDUS PHWKRGV
DQG WUHDWLVHV WR UHDFK DQ\ FRQFOXVLRQV RQ SLWFK DQG WHPSHUDPHQW RQ WKH KDUS�

��� +DUS EXLOGLQJ ���������

7KH ೩UVW KDUSV DUH GHVFULEHG DV KDYLQJ IRXU RU ೩YH SHGDOV DQG WZR RI WKHVH
LQVWUXPHQWV KDYH EHHQ UH�GLVFRYHUHG DQG VWXGLHG E\ %HDW :ROI �6HH VHFWLRQ ��������
ފ$5�5$މ KDUSV�� +DUSV XS WR WKH Vކ���� KDG VHYHQ SHGDOV� )URP ����� .UXPSKROW]� LQ
FROODERUDWLRQ ZLWK 1DGHUPDQ� LQYHQWHG WZR H೨HFW SHGDOV� WKH S«GDOH ¢ UHQIRUFHPHQW
DQG WKH VRXUGLQH SHGDO� .UXPSKROW] DOVR LQYHQWHG D &RQWUHEDVVH RX &ODYLFRUGH ¢
PDUWHDX� ZKLFK ZDV EXLOW E\ (UDUG� &RXVLQHDXކV HLJKWK SHGDO ZDV D VRXUGLQH SHGDO�
7KHVH DUH GLVFXVVHG LQ VHFWLRQ ����

$ 1DGHUPDQ ZLWK WZHOYH SHGDOV LV SDUW RI D SULYDWH FROOHFWLRQ LQ WKH 8.� 7KH ೩UVW
VHYHQ SHGDOV DUH IRU DOWHULQJ WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV� WKH HLJKWK LV D
S«GDOH ¢ UHQIRUFHPHQW� WKH QLQWK LV D VRXUGLQH SHGDO� DQG WKH RWKHU WKUHH DUH IRU
D DVVRRQ%މ �D EX]]LQJ VRXQG PDGH E\ D SDUFKPHQW VWULS WRXFKLQJ WKH VWULQJV��
'UXP DQG 7XUNLVK %HOOVފ��� &RXVLQHDXކV XQLTXH KDUS ZLWK IRXUWHHQ�SHGDOV LV EULH೪\
GLVFXVVHG VHFWLRQ ������

'UR\HQ�5HEHU OLVWV RYHU IRUW\ OXWKLHUV WKDW EXLOW VLQJOH�DFWLRQ KDUSV��� 7KH
PHFKDQLVP IRU VKRUWHQLQJ WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV ZDV GL೨HUHQW IURP
PDNHU WR PDNHU� 7KH HDUO\ SHGDO KDUSV KDG D FUXWFK�DQG�QXW V\VWHP�

����� &UXWFK PHFKDQLVP

������� +RFKEUXFNHU KDUSV

7KH LQYHQWLRQ RI WKH KDUSH RUJDQLV«H LV XVXDOO\ DWWULEXWHG WR +RFKEUXFNHU� IURP
0LQGHOKHLP ZKR PRYHG WR 'RQDXZ¸UWK� *HUPDQ\ LQ ������� +H ZDV D VRQ RI
WKH YLROLQ PDNHU DQG KH ZDV GHVFULEHG DV QRW RQO\ WKH LQYHQWRU RI WKH %UHW�KDU೛H
EXW DOVR WKDW KH ZDV D JRRGމ KDUSLVWފ��� $W OHDVW WKUHH RI KLV VRQV� 6LPRQ ������
��&RXVLQHDX� 0«WKRGH� ����� ���ހ��
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
��'UR\VHQ�5HEHU� +DUIHQ� 5HJLVWHUމ GHU ,QVWUXPHQWHQEDXHU XQG �ކފU೩QGHU)ޅ
��+LV VXUQDPH LV VRPHWLPHV VSHOW +RFKSUXJJHU�
��:DOWKHU�0XVLNDOLVFKHV /H[LNRQ� ���� +RFKEUXFNHU HUIXQGHQHQމ JURVVHQ %UHW +DU೨H� DXI ZHOFKHU HU
RKQH 9HUVWLPPXQJ� DOOH 6HPLWRQLD VSLHOHQ XQG PLWQHKPHQ NDQQޓLVW JOHLFKIDOOV HLQ VWDUFNHU +DU೨HQLVWފ�
+RFKEUXFNHU LQYHQWHGމ WKH ELJ SHGDO KDUS� RQ ZKLFK� ZLWKRXW WXQLQJ� DOO VHPLWRQHV FDQ EH SOD\HG DQG
PDGHޓ LV DOVR D JRRG KDUSLVWފ�
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������ -RKDQQ &KULVWRSK �E������ DQG -HDQ >-RKDQQ@ �%DSWLVW ����������� WUDYHOOHG
DFURVV (XURSH� SHUIRUPLQJ LQ 9LHQQD� %UXVVHOV� 3DULV DQG 6W� 3HWHUVEXUJ� ZKLOH WKHLU
FRXVLQ &KULVWLDQ ������������ D PRQN �&RHOHVWLQ�� DQG ZDV DOVR D FRPSRVHU DQG
KDUSLVW� -HDQ�%DSWLVW +RFKEUXFNHU ZULWHV LQ WKH 3UHIDFH WR KLV 5HFXHLO Gކ$ULHWWHV
FKRLVLHV� 2S� �� WKDW WKH KDUSH S«GDOH ZDV QRW NQRZQ EHIRUH ���� DQG WKDW
LW ZDV LQYHQWHG E\ KLV IDWKHU��� 7KH 1HXH =HLWXQJHQ YRQ JHOHKUWHQ 6DFKHQ RQ
'HFHPEHU �� ����� DQQRXQFHG WKH QHZ W\SH RI KDUS DV WKH 3HGDO� RGHU 7UHW�+DU೛H
DWWULEXWLQJ WKH LQYHQWLRQ WR 6LPRQ +RFKSUXJJHU� ZKR KDG UHFHQWO\ SHUIRUPHG IRU
WKH +RO\ 5RPDQ (PSHURU &KDUOHV 9, ����������� LQ 9LHQQD��� )UDQ©RLV�-RVHSK
)HWLV ZURWH WKDW +RFKEUXFNHU ೩UVW PDGH KDUSV ZLWK ೩YH SHGDOV DQG WKHQ VHYHQ���

1R +RFKEUXFNHU KDUS ZLWK ೩YH SHGDOV KDV EHHQ LGHQWL೩HG \HW��� 7KUHH HDUO\
+RFKEUXFNHU KDUSV� RQH IURP ����� RQH IURP ������ DQG RQH XQGDWHG� KDYH
VXUYLYHG DQG KDYH EHHQ VWXGLHG E\ WKH ZRUOG HDUO\ SHGDO KDUS H[SHUW� %HDW :ROI RI
6FKD೨KDXVHQ� 6ZLW]HUODQG� 7KH +RFKEUXFNHU KDUS GDWHG ���� LV WKH HDUOLHVW GDWHG
KDUS WKDW KDV EHHQ FRPSUHKHQVLYHO\ UHVHDUFKHG DQG DQDO\VHG DQG LV QRZ SDUW RI
WKH 0XV«H GH OD PXVLTXH� 3DULV�

7KHVH WKUHH KDUSV KDYH VHYHQ SHGDOV ZLWK SHGDO URGV WKDW UXQ WKURXJK WKH UHVRQDQFH
ER[� DV WKH FROXPQ RI DOO WKUHH KDUSV LV YHU\ VOLP DQG WKH URGV ZRXOG QRW ೩W LQVLGH
VXFK D FROXPQ��� )RU HDFK VWULQJ� IRXU PHWDO OLQNDJHV DUH ೩[HG WR WKH QHFN� 7KH
WXQLQJ SLQ LV DW WKH KLJKHVW SRLQW DQG WKLV LV ZKHUH WKH VWULQJ LV ೩QDOO\ KHOG LQ SODFH
DQG FDQ EH WXQHG WR SLWFK� 8QGHUQHDWK WKH WXQLQJ SLQ LV WKH EULGJH SLQ� ZKLFK
GH೩QHV WKH YLEUDWLQJ OHQJWK RI WKH VWULQJ� 7KH WZR SDUWV RI WKH PHFKDQLVP WR DOWHU
WKH SLWFK DUH IRXQG EHORZ WKH QXW� 7KH ೩UVW SDUW LV D VLPSOH FUXWFK WKDW PRYHV
IURP D YHUWLFDO GRZQZDUGV SRVLWLRQ WR D VLGH SRVLWLRQ� :KHQ WKH SHGDO LV SUHVVHG
GRZQ� WKH FUXWFK LV SXVKHG WR RQH VLGH DQG ZLWK WKLV DFWLRQ� WKH VWULQJ VKLIWV RXW
RI DOLJQPHQW DQG WRXFKHV WKH VHFRQG SLQ EHORZ WKH FUXWFK� 7KLV SLQ VKRUWHQV WKH
YLEUDWLQJ OHQJWK RI WKH VWULQJ DQG SLWFK LV DOWHUHG E\ RQH VHPLWRQH�

7KH DXWKRU KDV LGHQWL೩HG WZR SRUWUDLWV� ZKHUH D +RFKEUXFNHU KDUS KDV EHHQ SDLQWHG�
$QJHOLFD .DXIPDQQކV :RPDQ 3OD\LQJ D +DUS FOHDUO\ VKRZV D KDUS ZLWK VKRUW PHWDO
SHGDO VWXPSV OLNH WKRVH RI WKH WKUHH H[LVWLQJ +RFKEUXFNHU KDUSV���

��+RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV�
��ފ�LHQ:މ ���� +RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV ZULWHV WKDW WKLV SHUIRUPDQFH ZDV LQ �����
��)UDQ©RLV�-RVHSK )«WLV� %LRJUDSKLH XQLYHUVHOOH GHV PXVLFLHQV HW ELEOLRJUDSKLH J«Q«UDOH GH OD PXVLTXH�
YRO� � �%UX[HOOHV� 0HOLQH� ������ )UDQ©RLV�-RVHSK )HWLV ������������ %HOJLDQ PXVLFRORJLVW� FRPSRVHU
DQG WHDFKHU�
��+RFKEUXFNHU PDGH +DNHQKDUIHQ ZLWK ೩YH KRRNV�
53$+މ�� 5(6725$7,21 � +DUS E\ +RFKEUXFNHUފ� ����� KWWS���EHDWZROI�FK�5HVWRUDWLRQ�+RFKEUXFNHU�
WDELG�����ODQJXDJH�HQ�86�'HIDXOW�DVS[� &ORVH�XS SKRWRJUDSKV RI WKH UHVWRUDWLRQ RI WKLV LQVWUXPHQW DUH
RQ :ROIކV ZHEVLWH�
��,ELG�
��$QJHOLFD .DXIPDQQ� :RPDQ 3OD\LQJ D +DUS� >����@� RLO RQ FDQYDV� ����� [ ����� FP� 6HDWWOH $UW
0XVHXP� $FFHVVLRQ 1R�������� $ VHFRQG SRUWUDLW� DOVR DWWULEXWHG WR .DXIPDQQ LV 3RUWUDLW RI (OL]DEHWK
(ZHU� IXOO�OHQJWK� VHDWHG LQ D :KLWH 'UHVV ZLWK D <HOORZ 6KDZO� 3OD\LQJ D +DUS� LQ DQ ,QWHULRU� F� ��������
RLO RQ FDQYDV� ���� [ ���� FP� 3ULYDWH FROOHFWLRQ� .DX೨PDQ� $QJHOLFD ������������ 6ZLVV SDLQWHU�

http://beatwolf.ch/Restoration/Hochbrucker/tabid/823/language/en-US/Default.aspx
http://beatwolf.ch/Restoration/Hochbrucker/tabid/823/language/en-US/Default.aspx
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)LJXUH ���� .DX೨PDQ� $QJHOLFD� 3RUWUDLW RI (OL]DEHWK (ZHU� IXOO�OHQJWK� VHDWHG LQ D
:KLWH 'UHVV ZLWK D <HOORZ 6KDZO� 3OD\LQJ D +DUS� LQ DQ ,QWHULRU� F� ��������
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������� ފ$5�5$މ KDUSV

%HDW :ROI KDV VWXGLHG WZR HDUO\ HLJKWHHQWK�FHQWXU\ KDUSV ZLWK IRXU DQG ೩YH SHGDOV
UHVSHFWLYHO\��� 7KH KDUSV DUH ERWK VLJQHG ފ5$މ ZKLFK :ROI WKLQNV FRXOG EH D
PRQRJUDP DQG FRXOG DOVR WKHUHIRUH EH UHDG DV �ފ$5މ 7KH KDUSV KDYH WKLUW\�WKUHH
VWULQJV EXW ZLWK GL೨HUHQW UDQJHV �&��J� DQG %��I��� DQG KDYH D V\VWHP RI FUXWFKHV
WKDW WXUQ FORFNZLVH WR VKRUWHQ WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV� $ V\VWHP RI
OLQNDJHV UXQ WKURXJK WKH KDUSކV QHFN DQG MRLQ WR WKH URGV LQVLGH WKH UHVRQDQFH ER[�
7KH URGV WKHQ OLQN WR WKH SHGDOV DW WKH EDVH RI WKH KDUS� 7KH KDUS ZLWK IRXU SHGDOV
KDV FUXWFKHV IRU WKH VWULQJV &� %� ( DQG )� ZKLFK DUH FRQYHQLHQWO\ ZULWWHQ RQ WKH
LQVLGH RI WKH PHFKDQLVP� ZKLOH WKH KDUS ZLWK ೩YH SHGDOV KDV ೩YH FUXWFKHV IRU WKH
VWULQJV %� &� (� )� *� 7KH SHGDOV IRU WKH & DQG % VWULQJ DUH IRXQG RQ WKH OHIW�KDQG
VLGH RI WKH EDVH RI WKH KDUS� WKH UHPDLQLQJ DUH RQ WKH ULJKW�KDQG VLGH� %RWK RI WKHVH
KDUSV ZRXOG KDYH EHHQ WXQHG LQ %E PDMRU� :KHQ WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV
DUH VKRUWHQHG WKH &� %� (� ) DQG * VWULQJV ZRXOG VRXQG DV &੤� %੣� (੣� )੤ DQG *੤�
7KH SHGDOV DUH DSSUR[LPDWHO\ ���� FP IURP WKH JURXQG� ZKLFK� FRPSDUHG WR RWKHU
KDUSV� LV UDWKHU KLJK IURP WKH JURXQG�

)LJXUH ���� ފ5$މ KDUS ZLWK ೩YH SHGDOV �HDUO\ ��WK F��� 3ULYDWH FROOHFWLRQ�

��%: ���������� LV KRXVHG LQ WKH +LVWRULVFKHV 0XVHXP 6W� *DOOHQ ,QY� 1U� ����� 7KH SUHVHQW ORFDWLRQ
RI %: ���������� LV XQNQRZQ� , NLQGO\ WKDQN %HDW :ROI IRU VKDULQJ WKLV LQIRUPDWLRQ IURP KLV SHUVRQDO
DUFKLYHV DQG FDWDORJXH�
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����� &URFKHWV PHFKDQLVP

7KH V\VWHP GHVFULEHG VR PHWLFXORXVO\ LQ 'LGHURWކV (QF\FORS«GLH LV D FURFKHWV V\VWHP�
$V QRWHG E\ %DUWKHO� WKH WHFKQLFDO GUDZLQJV LQ WKH (QF\FORS«GLH DUH YHU\ VLPLODU WR
WKH KDUSV EXLOW E\ -HDQ�+HQUL 1DGHUPDQ�� ZKR EXLOW KDUSV ZLWK WKLV PHFKDQLVP�
/XWKLHUV WKDW XVH WKH FURFKHWV PHFKDQLVP LQFOXGH�

-HDQ�+HQUL 1DGHUPDQ �����������
+HQUL 1DGHUPDQ �����������
*RGHIUR\ +ROW]PDQ �"�����"�����
-HDQ�%DSWLVWH 'HVKD\HV �����������
(GPRQG 6DXQLHU �F� �����F� �����
-HDQ /RXYHW �F� ����������
:ROWHUV �DFWLYH F� �����
6HʮEDVWLHQ 5HQDXOW �DFWLYH F� �����
6WRUFN� 6WUDVERXUJ �DFWLYH ��WK FHQWXU\�
3KLOLSSH�-DFTXHV 0H\HU ������������ /RQGRQ

����� %«TXLOOHV PHFKDQLVP

&RXVLQHDX LQYHQWHG D V\VWHP ZLWK E«TXLOOHV DURXQG ����� ZKLFK DUH SDLUVމ RI VPDOO
PHWDO OHYHUV� RQH RQ HDFK VLGH RI WKH VWULQJފ� ZKLFK SLQFK WKHމ VWULQJ IURP RSSRVLWH
VLGHV ZKHQ WKH SHGDO ZDV GHSUHVVHGފ��� 7KLV PHFKDQLVP ZDV DOVR UHIHUUHG WR DV ¢
VDERWV RU ��ފ�PPHUFKHQ¦+މ 7KLV PHFKDQLVP ZDV PRVWO\ XVHG E\ WKH &RXVLQHDX
OXWKLHUV� *HRUJHV &RXVLQHDX DQG KLV VRQ -DFTXHV�*HRUJHV� &RXVLQHDX DOVR
H[SHULPHQWHG ZLWK DQRWKHU PHFKDQLVP FDOOHG WKH FKHYLOOHV WRXUQDQWHV PHFKDQLVP�
ZKHUH WKH WXQLQJ SLQV DUH GLUHFWO\ OLQNHG WR WKH SHGDOV� PHDQLQJ WKDW WKHUH LV QR
PHFKDQLVP LQ WKH QHFN RI KDUS� :KHQ D SHGDO LV GHSUHVVHG� WKH WXQLQJ SLQ URWDWHV
DQG KHQFH WKH SLWFK LV DOWHUHG�

����� )RXUFKHWWHV PHFKDQLVP

6«EDVWLHQ (UDUG GHYLVHG DQRWKHU PHFKDQLVP ZKLFK LV FDOOHG WKH IRXUFKHWWHV
PHFKDQLVP DURXQG ������� 7KLV PHFKDQLVP XVHV IRUNHG GLVFV� ZLWK WZR VPDOO
SLQV� 7KH SLQV SLQFK WKH VWULQJV ZKHQ WKH GLVF URWDWHV DQG ZDV SDWHQWHG LQ �����
7KLV PHFKDQLVP EHFDPH WKH VWDQGDUG PHFKDQLVP DQG LV VWLOO XVHG LQ PRGHUQ SHGDO
KDUSV� 7KH SULQFLSOHV KDYH FKDQJHG YHU\ OLWWOH VLQFH (UDUGކV WLPH�

��%DUWKHO� $X FĕXU GH OD KDUSH� ���
��$GHOVRQ� 5RXGLHU� DQG 'XYHUQD\� 5HGLVFRYHULQJމ &RXVLQHDXކV )RXUWHHQ�3HGDO +DUSފ� ����
��-RKDQQ *HRUJ +HLQULFK %DFNRIHQ� %DFNRIHQކV +DUIHQ�6FKXOH PLW %HPHUNXQJHQ ¾EHU GHQ %DX GHU
+DUIH XQG GHUHQ QHXHUH 9HUEHVVHUXQJHQ� �UG HG� �/HLS]LJ� %UHLWNRSI XQG +¦UWHO� ������ ��
��$GHOVRQ HW DO�� +LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS� �����
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����� ފ5LQJމ PHFKDQLVP

-DFRE (UDW LQYHQWHG D V\VWHP ZKLFK LV DQ HQFORVHG YHUVLRQ RI WKH IRXUFKHWWH� 7KLV LV
D GLVN ZLWK DQ DWWDFKHG ULQJ� ZKLFK WKH VWULQJV SDVV WKURXJK� :KHQ WKH SHGDO LV
GHSUHVVHG� WKH GLVN DQG ULQJ URWDWH DQG SLQFK WKH VWULQJV���

)LJXUH ���� �FORFNZLVH IURP WRS OHIW�� +DUS PHFKDQLVPV� +RFKEUXFNHU �ފFUXWFKHVމ
E«TXLOOHV� FURFKHWV� IRXUFKHWWHV� �ފULQJމ +RFKEUXFNHU SHGDOV�

��� $GGLWLRQDO SHGDOV

7KHUH DUH WZR H[WUD SHGDOV IRXQG RQ VHYHUDO KDUSV ZKLFK GR QRW DOWHU WKH YLEUDWLQJ
OHQJWK RI D VWULQJ� 7KHVH DUH WKH SHʮGDOH Dʭ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO�
7KHVH SHGDOV DOWHU WKH G\QDPLFV DQG TXDOLW\ RI WKH VRXQG SURGXFHG� 7KHPDLQ IHDWXUH
��+DUS QR� ��� KDV WKLV PHFKDQLVP DQG WKLV LV WKH SURSHUW\ RI WKH DXWKRU�
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RI WKH SHʮGDOH Dʭ UHQIRUFHPHQW ZDV WR SURGXFH DQ XQGXODWLQJ VRXQG� D TXDVL�YLEUDWR
H೨HFW� ZKHUHDV WKH VRXUGLQH SHGDO SURGXFHG DQ HFKR H೨HFW IURP WKH YLEUDWLRQV RI
UHVRQDWLQJ VWULQJV�

����� .UXPSKROW]ކV 3«GDOH ¢ UHQIRUFHPHQW

7KH SHʮGDOH Dʭ UHQIRUFHPHQW LV DQ HLJKWK SHGDO ORFDWHG RQ WKH OHIW�KDQG VLGH RI WKH
EDVH RI WKH KDUS DQG RSHUDWHG E\ WKH OHIW IRRW��� :KHQ WKH SHGDO LV SUHVVHG GRZQ�
WKH PHFKDQLVP RSHQV ೩YH VKXWWHUV ZKLFK DUH ORFDWHG DW WKH EDFN RI WKH UHVRQDQFH
ER[ RI WKH KDUS� :KLOH SOD\LQJ� WKH PRYHPHQWV RI WKLV SHGDO DOWHU WKH G\QDPLFV
DQG TXDOLW\ RI WKH VRXQG SURGXFHG E\ SUHVVLQJ GRZQ� ೩[LQJ DQG UHOHDVLQJ �RSHQLQJ�
೩[LQJ WKH VKXWWHUV RSHQ DQG FORVLQJ WKH VKXWWHUV�� ,W ZDV LQYHQWHG E\ .UXPSKROW]
DQG 1DGHUPDQ LQ ����� DQG VXEVHTXHQWO\ DGGHG WR PDQ\ KDUSV EXLOW LQ ERWK 3DULV
DQG /RQGRQ� 7KH LQYHQWLRQ ZDV ೩UVW GHVFULEHG LQ .UXPSKROW]ކV 3ULQFLSHV DQG WKH
V\PEROV DUH VKRZQ LQ ೩J� ���� DQG ������� .UXPSKROW] QDPHV WKH HLJKWK SHGDO
D SHGDO ¢މ UHQIRUFHPHQW� ¢ 6RQV SURORQJªV� ¢ 6RQV RQG«Vފ� ,W ZDV UHIHUUHG WR
E\ VHYHUDO QDPHV� LQFOXGLQJ S«GDO GH OD VRXSDSH��� VZHOOމ SHGDOފ LQ (QJOLVK���

ފ9HUVW¦UNXQJމ DQG 7ULWWމ I¾U GLH .ODSSH DQ GHP 5HVRQDQ]ERGHQފ LQ *HUPDQ���

,Q .UXPSKROW]ކV 3ULQFLSHV� WKHUH LV D SLHFH HQWLWOHG (ʮWXGH SRXU OH UHQIRUFHPHQW
ZKHUH WKH V\PEROV IRU WKH SHʮGDOH Dʭ UHQIRUFHPHQW DUH QRWDWHG LQ WKH VFRUH� 7KLV
SLHFH LV DFWXDOO\ WKH ೩UVW PRYHPHQW� $GDJLR� RI .UXPSKROW]ކV �PH 6RQDWH� 2S� ���
.UXPSKROW] SXEOLVKHG RWKHU ZRUNV ZLWK LQGLFDWLRQV WR VKRZ KRZ DQG ZKHQ WR XVH
WKLV HLJKWK SHGDO� 7KHVH DUH 2S� ��� $PDQWH $EDQGRQHʮH DQG 2S� ��� :RUNV E\
RWKHU FRPSRVHUV DUH GLVFXVVHG LQ VHFWLRQ ������

%RWK 0DGDPH GH *HQOLV�� DQG %RFKVD GLVFXVV WKH SHʮGDOH Dʭ UHQIRUFHPHQW DW VRPH
OHQJWK��� 0DGDPH 0HUHOOH WUDQVFULEHV .UXPSKROW]ކV V\PEROV �೩J� ����� DQG WKHQ
DSSOLHG WKH S«GDOH ¢ UHQIRUFHPHQW WR QHDUO\ HYHU\ SLHFH LQ WKH VHFRQG KDOI RI KHU
PHWKRG���

��-R­O 'XJRW� 6RQRULW«Vމ LQRX±HV� OD QRXYHOOH KDUSH GH 0HVVLHXUV .UXPSKROW] HW 1DGHUPDQފ� 0XVLTXH�
,PDJHV� ,QVWUXPHQWV � ������� ���ހ���
��6HH VHFWLRQV ����� DQG ������
��'HPDU�0«WKRGH� ��� %HQR°W 3ROOHW�0«WKRGH GH KDUSH �3DULV� F� ������ ��� ;DYLHU 'HVDUJXV� 1RXYHOOH
0«WKRGH GH +DUSH �3DULV� ������ �� &RPWH 6W� 3LHUUH GH 1HZERXUJ� /D 1RXYHOOH P«WKRGH IUDQ©RLVH
SRXU OD KDUSH �/RQGRQ� ������ �� ;DYLHU 'HVDUJXV� 7UDLW« J«Q«UDO VXU OކDUW GH MRXHU GH OD KDUSH �3DULV�
������ ��� $OO RI WKHVH DERYH WUHDWLVHV LOOXVWUDWH WKH SRVLWLRQ RI WKH S«GDOH D UHQIRUFHPHQW� H[FHSW IRU
1LFRODV�&KDUOHV %RFKVD� 3HWLWH P«WKRGH SRXU OD KDUSH� SDUWLFXOLªUHPHQW ¢ OކXVDJH GHV MHXQHV «OªYHV
UHQIHUPDQW OHV UªJOHV GX GRLJW«� GHV H[HUFLFHV HQ WRXV JHQUHV� HW WHUPLQ«H SDU GHV OH©RQV GކXQH GL೛LFXOW«
SURJUHVVLYH� RS� �� �3DULV� 'XIDXW 	 'XERLV� ������ ���
��+HQU\ +RUQ� 5XGLPHQWV IRU WKH 6LQJOH DQG 'RXEOH 0RYHPHQW +DUS �/RQGRQ� *RXOGLQJ� �OPDLQH$ކ'
3RWWHU 	 &R� ������ ��� )UDQ©RLV�-RVHSK 'L]L� (FROH GH +DUSH �/RQGRQ� &KDSSHOO� ������ ��
��+HUEVW� 8HEHU GLH +DUIH� ��� �ފDPSOL೩FDWLRQމ %HQR°W 3ROOHW� 0«WKRGH GH KDUSH� )UDQ©DLV DYHF OD
WUDGXFWLRQ DOOHPDQGH �2೨HQEDFK� Q�G��� ��� SHGDOމ IRU WKH VKXWWHUV RI WKH UHVRQDQFH ER[ފ�
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ���
��%RFKVD� 1RXYHOOH P«WKRGH� ���
��0DGDPRLVHOOH 0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV IRU WKH 3HGDO +DUS LQ 7ZR %RRNV� ����� ���
���ހ��
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%HDW :ROI SRLQWV RXW WKDW WKH PRYHPHQW RI RSHQLQJ DQG FORVLQJ WKH VKXWWHUV UHVXOWV
LQ D FKDQJH LQ WKH VRXQG TXDOLW\ RI WKH KDUS� 7KH FORVHG VKXWWHUV JLYH D ZDUP WLPEUH
ZLWK PRUH EDVV� WKH RSHQ VKXWWHUV SURGXFH D FOHDUHU DQG OLJKWHU WLPEUH� )RU DQ
DXGLHQFH� WKH DOWHUDWLRQ� ZLWK UHVSHFW WR D FKDQJH LQ YROXPH� LV SUREDEO\ LQDXGLEOH�
KRZHYHU D FKDQJH LQ WKH VRXQG TXDOLW\ FDQ EH KHDUG���

����� 6RXUGLQH DQG HFKR SHGDOV

7ZR W\SHV RI VRXUGLQH SHGDOV ZHUH LQYHQWHG IRU WKH KDUS� RQH E\ .UXPSKROW] DQG
WKH RWKHU E\ &RXVLQHDX� ERWK ZLWK D GL೨HUHQW PHFKDQLVP� 7KH .UXPSKROW] VRXUGLQH
SHGDO ZDV RSHUDWHG E\ WKH OHIW IRRW� ORFDWHG DW WKH IXUWKHVW H[WUHPH RI WKH SHGDO
ER[� ZKLOH &RXVLQHDXކV VRXUGLQH SHGDO ZDV DW WKH FHQWUH RI WKH SHGDO ER[� ,W FRXOG
KDYH EHHQ RSHUDWHG E\ HLWKHU IRRW� 7KH VRXUGLQH SHGDOV FUHDWH DQ HFKR H೨HFW� E\
SUHVVLQJ GRZQ WKH VRXUGLQH SHGDO EHIRUH SOD\LQJ� WKHQ UHOHDVLQJ LW DIWHU SOD\LQJ D
FKRUG� ,W FUHDWHV D VHFRQG PXWHG VRXQG� PHUHO\ E\ WKH SHGDO DFWLRQ�

.UXPSKROW]ކV 3ULQFLSHV LQFOXGHV QR LQIRUPDWLRQ RQ WKLV QLQWK SHGDO� +RZHYHU�
LQVWUXFWLRQV RQ KRZ WR RSHUDWH WKLV SHGDO� D OLVW RI V\PEROV DQG LWV QRWDWLRQ DUH SDUW
RI .UXPSKROW]ކV 2SS� �� DQG ����� 7KH GHVFULSWLRQ DQG GLDJUDPV RI .UXPSKROW]ކV
VRXUGLQH SHGDO� RU ފPSIHU¦'މ LV H[SODLQHG LQ OHQJWK LQ WKH *HUPDQ PHWKRG E\
+HUEVW���

7KH VHFRQG W\SH RI VRXUGLQH SHGDO ZDV SDWHQWHG E\ &RXVLQHDX EHIRUH �������

0XVLFDO H[DPSOHV DUH GLVFXVVHG LQ VHFWLRQV ������ ������ DQG ������

����� .UXPSKROW]ކV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX

$QRWKHU LQYHQWLRQ E\ .UXPSKROW] ZDV KLV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX�
ZKLFK ZDV EXLOW E\ (UDUG� ,W ZDV ೩UVW GHVFULEHG LQ DQ RSHQ OHWWHU ZULWWHQ E\
%HDXPDUFKDLV LQ WKH -RXUQDO GH 3DULV LQ )HEUXDU\ ���� DQG .UXPSKROW] KDG DOUHDG\
SOD\HG LW LQ SXEOLF��� %HDXPDUFKDLV VWDWHV WKDW LW LV FRPPRQO\ FDOOHG D �ފ[UXPSKROW.މ

��(PDLO FRUUHVSRQGHQFH ZLWK %HDW :ROI� $SULO ��� ����� 6HH DOVR -HDQ�/R±F OH &DUURX� 9LEUR�DFRXVWLTXHމ
GH OD KDUSH GH FRQFHUWފ �'RFWRUDW� $FDG«PLH GH 1DQWHV� �FROH 'RFWRUDOH GH »8QLYHUVLWކ/ GX 0DLQH� ������
-�/� /H &DUURX HW DO�� \9LEUDWRUމ 6WXG\ RI +DUSކV 6RXQGER[HVފ� LQ 3URFHHGLQJV RI ��WK ,QWHUQDWLRQDO
6\PSRVLXP RQ 0XVLF $FRXVWLFV �6\GQH\ DQG .DWRRPED� $XVWUDOLD� ������ �� 7KLV DUWLFOH WHVWHG WKH
VRXQGER[HV RI KDUSV ZLWK D S«GDOH ¢ UHQIRUFHPHQW� EXW WKH GL೨HUHQFHV EHWZHHQ D FORVHG VRXQGER[ DQG
DQ RSHQ RQH DUH QRW LQFOXGHG LQ WKHLU SDSHU�
��6HH VHFWLRQ ������
��+HUEVW� 8HEHU GLH +DUIH� ���
��&RXVLQHDX� 0«WKRGH� ����� ���
��3LHUUH $XJXVWLQ &DURQ GH %HDXPDUFKDLV� ފ�UWV$މ -RXUQDO GH 3DULV� )HEUXDU\ �� ����� 3LHUUH�$XJXVWLQ
&DURQ GH %HDXPDUFKDLV ������������ )UHQFK SRO\PDWK� 'RQDOG 6SLQHOOL� �HDXPDUFKDLV%މ .UXPSKROW]�
DQG WKH +DUS� $Q 8QLGHQWL೩HG /HWWHUފ� LQ ,Q 3OXUDOLVP DQG &ULWLFLVP� HG� 3� $� *LRUGDQR DQG $� -� 7DPEXUUL
�:HVW /D\ID\HWWH� ,QGLDQD� %RUGLJKHUD 3UHVV� ������ ������ 7KH OHWWHU LV WUDQVFULEHG DQG WUDQVODWHG LQWR
(QJOLVK LQ WKLV DUWLFOH�
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)LJXUH ���� .UXPSKROW]ކV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� 2S� ��� �����

7KRPDV -H೨HUVRQ DQG� 5LFKDUG DQG 0DULD &RVZD\�� YLVLWHG .UXPSKROW] RQ $XJXVW
�� ����� LQ 3DULV���

&RUUHVSRQGHQFH IURP -H೨HUVRQ WR )UDQFLV +RSNLQVRQ GLVFXVV .UXPSKROW]ކV �RRW(މ
EDVVފ� ,Q D OHWWHU IURP 'HFHPEHU ��� ������� +RSNLQVRQ ZULWHV�

, KDYH ODWHO\ H[DPLQHG D )RRW�EDVV QHZO\ LQYHQWHG KHUH� E\ WKH
FHOHEUDWHG .UXPIROW] >VLF@� ,W LV SUHFLVHO\ D 3LDQR IRUWH DERXW �� IHHW
ORQJ� �� LQFKHV EURDG DQG � LQFKHV GHHS� ,W LV RI RQH RFWDYH RQO\� IURP
)D WR )D� 7KH SDUW ZKHUH WKH NH\V DUH� SURMHFWV DW WKH VLGH LQ RUGHU WR
OHQJWKHQ WKH OHYHUV RI WKH NH\V� WKXV ,W LV SODFHG RQ WKH ೪RRU� DQG WKH
KDUSVLFKRUG RU RWKHU SLDQR IRUWH LV VHW RYHU LW� WKH IRRW DFWLQJ LQ FRQFHUW
RQ WKDW ZKLOH WKH ೩QJHUV SOD\ RQ WKLV� 7KHUH DUH WKUHH XQLVRQ FKRUGV
WR HYHU\ QRWH� RI VWURQJ EUDVV ZLUH� DQG WKH ORZHVW KDYH ZLUH ZUDSSHG
RQ WKHP DV WKH ORZHVW LQ WKH SLDQR�IRUWH� 7KH FKRUGV JLYH D ೩QH� FOHDU�
GHHS WRQH� DOPRVW OLNH WKH SLSH RI DQ RUJDQފ�

+RSNLQVRQ UHSOLHV RQ $SULO ��� �������

7KHމ 3HGDO WR WKH )RUWH 3LDQR LV D JRRG 7KRXJKW� 7KH ,GHD LV WDNHQ IURP
WKH 3HGDO 6WRS RI D &KXUFK 2UJDQފ�

7KH WKUHH LQYHQWLRQV ZHUH SUHVHQWHG WR WKH Oކ$FDGHPLH 5R\DOH GH 6FLHQFHV RQ
1RYHPEHU ��� ����� WKH UHSRUW ZDV ZULWWHQ RQ 1RYHPEHU �� DQG DFFHSWHG RQ
1RYHPEHU �� RI WKH VDPH \HDU��� 2Q WKDW RFFDVLRQ� 0DGDPH .UXPSKROW]�� SOD\HG
��7KRPDV -H೨HUVRQ ����������� �UG SUHVLGHQW RI WKH 8QLWHG 6WDWHV� 0LQLVWHU WR )UDQFH IRU WKH &RQJUHVV
RI WKH &RQIHGHUDWLRQ �������� 5LFKDUG &RVZD\ ������ހ����� (QJOLVK SRUWUDLW SDLQWHU� 0DULD +DG೩HOG
&RVZD\ ������������ (QJOLVK�,WDOLDQ SDLQWHU DQG HGXFDWRU�
��7KRPDV -H೨HUVRQ� RXQGHUV(މ 2QOLQH� )URP 7KRPDV -H೨HUVRQ WR 0DULD &RVZD\� �� 2FWREHU ފ�����
/HWWHU� �2FWREHU ��� ������ KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�-HIIHUVRQ���������������
��7KRPDV -H೨HUVRQ� RXQGHUV(މ 2QOLQH� )URP 7KRPDV -H೨HUVRQ WR )UDQFLV +RSNLQVRQފ� /HWWHU�
�'HFHPEHU ��� ������ KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�-HIIHUVRQ���������������
��)UDQFLV +RSNLQVRQ� RXQGHUV(މ 2QOLQH� 7R 7KRPDV -H೨HUVRQ IURP )UDQFLV +RSNLQVRQފ� /HWWHU� �$SULO
��� ������ KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�-HIIHUVRQ���������������
��$�:JP� 0V� 7KH SDJHV LQFOXGH WKH SURSRVDO RI 9DQGHUPRQGH HW +DX\ IRU WKH $FDGHPLH WR KHDU
.UXPSKROW]ކV QHZ LQYHQWLRQV� .UXPSKROW]ކV OHWWHU RI SUHVHQWDWLRQ DQG DQ XQGDWHG UHSRUW RI WKH
SUHVHQWDWLRQ� ZKLFK GL೨HUV IURP WKH H[WUDFW WKDW LV SXEOLVKHG LQ 2S� ��� , WKDQN 3URI� 5REHUW $GHOVRQ IRU
UH�GLVFRYHULQJ WKHVH SDJHV�
��$QQD 0DUJDULWD�$QQH�-XOLH 6WHFNOHU�.UXPSKROW] ��������������� KDUSLVW DQG FRPSRVHU� VHFRQG ZLIH

http://founders.archives.gov/documents/Jefferson/01-10-02-0309
http://founders.archives.gov/documents/Jefferson/01-10-02-0479
http://founders.archives.gov/documents/Jefferson/01-11-02-0277
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WKH KDUS DQG WKH QHZ SLDQR�IRUWHމ FRQWUH EDVVHފ�� DQG .UXPSKROW] SOD\HG WKH
YLROLQ���

6RPHWLPH DIWHU 1RYHPEHU ����� 1DGHUPDQ SXEOLVKHG .UXPSKROW]ކV 2S� ��� ZKLFK
LQFOXGHV WKUHH IROLRV� SURYLGLQJ WKH WHFKQLFDO DQG SUDFWLFDO LQIRUPDWLRQ UHJDUGLQJ
.UXPSKROW]ކV LQYHQWLRQV��� 7KH ೩UVW IROLR 3ODQFKH �� RX �� GHVFULEHV WKH VRXUGLQH
SHGDO� WKH VHFRQG IROLR FRQWDLQV WHFKQLFDO GUDZLQJV RI KRZ WR FRQVWUXFW WKLV QLQWK
SHGDO DQG WKH ೩QDO IROLR LQFOXGHV GUDZLQJV RI WKH VKXWWHUV� WKH VRXQGER[ IRU WKH
KDUS� WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� D OLVW RI VLJQV DQG V\PEROV IRU WKH
S«GDOH ¢ UHQIRUFHPHQW DQG DQ H[WUDFW IURP WKH SXEOLF SUHVHQWDWLRQ RI DOO RI WKHVH
LQYHQWLRQV DW WKH Oކ$FDGHPLH 5R\DOH GH 6FLHQFHV�

7KLV GUDZLQJ RI WKH SHGDO ERDUG JLYHV D UDQJH IURP )� WR *� ,W ZDV SODFHG XQGHU
WKH KDUS DQG SOD\HG ORZ EDVV QRWHV ZLWK WKH IHHW� $ S«GDOLHU PDGH E\ (UDUG DQG
GDWHG ���� LV SUHVHUYHG LQ WKH FROOHFWLRQ RI WKH 0XV«H GH OD 0XVLTXH LQ 3DULV� 7KH
UDQJH RI WKLV LQVWUXPHQW KRZHYHU LV )��F DQG -RHO 'XJRW VWDWHV WKDW LW ZRXOG QRW EH
SRVVLEOH WR SODFH D KDUS DERYH LW���

)URP WKH $FDGHPLH GHV 6FLHQFHVކ UHSRUW� 0DGDPH .UXPSKROW] SHUIRUPHG 2S� ���
,W LV QRW FOHDU ZKHWKHU VKH SHUIRUPHG ERWK VRQDWDV� RU RQO\ 2S� ��� �PH 6RQDWH�
.UXPSKROW]ކV �PH 6RQDWH LV WKH ZRUN ZLWK WKH PRVW S«GDOH ¢ UHQIRUFHPHQW DQG
VRXUGLQH SHGDO LQGLFDWLRQV LQ DQ\ SXEOLVKHG VFRUH� %XW WKHUH DUH QR LQGLFDWLRQV IRU
WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� ,W LV DOVR QRW NQRZQ ZKDW WKH .UXPSKROW]
FRXSOH ZRXOG KDYH SOD\HG WRJHWKHU� 7KHUH LV QR H[WHQW YLROLQ SDUW IRU 2S� ��� 7KH
$PDQWH DEDQGRQQ«H� $LU 3DURGL« VXU Oކ$GDJLR GH ĔXYUH ;,9 IRU YLROLQ� YRLFH� KDUS
RU SLDQR DQG �ފFRQWUHEDVVHމ RQ WKH RWKHU KDQG� GRHV KDYH D YLROLQ SDUW DQG WKH
ފFRQWUHEDVVHމ LV QRW ZULWWHQ RQ D VHSDUDWH VWD೨� EXW VKDUHV WKH EDVV VWD೨ RI WKH
KDUSLVWކV OHIW KDQG� 7KHUH DUH PXFK IHZHU S«GDOH ¢ UHQIRUFHPHQW LQGLFDWLRQV�� LQ
WKH $PDQWH DEDQGRQ«H FRPSDUHG WR WKH �PH 6RQDWH� 7KLV FRXOG LQGLFDWH WKDW WKH
KDUSLVW SOD\HG WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX LQ WKLV SLHFH ZLWK WKH OHIW
IRRW� +RZHYHU� QR VLQJHU LV PHQWLRQHG LQ DQ\ KLVWRULFDO UHIHUHQFH RI WKH .UXPSKROW]ކ
SUHVHQWDWLRQ�

+HUEVW GHGLFDWHV D SDUDJUDSK LQ KLV PHWKRG WR WKH ފRQWUDEDVVH&މ RU ��ފ�[UXPKRO.މ

+H ZULWHV WKDW LW LV HLJKW WR QLQH IHHW ORQJ DQG RQH SODFHV WKH KDUS RQ WRS RI LW DQG
SOD\V ERWK LQVWUXPHQWV XSRQ D KLJK VWRRO�

RI -HDQ�%DSWLVW .UXPSKROW]� PRWKHU RI KDUSLVWV 9LFWRU DQG 0HODQLH .UXPSKROW]�
5HJLVWUHVމ�� GH Oކ$FDGHPLH 5R\DOH GHV 6FLHQFHފ� 1RYHPEHU ��� ����� WUDQVFULEHG E\ .UXPSKROW] LQ
2S� ��� ���
��'XJRW� 6RQRULW«Vމ LQRX±HVފ� ���ހ���
��,ELG�� �ހ���� 'XJRW WUDQVFULEHV WKH WZR IROLRV�
��,ELG�� ��� 7KH DXWKRU KDV QRW VHHQ WKLV S«GDOLHU LQ SHUVRQ�
��6HH VHFWLRQ ������
��+HUEVW� 8HEHU GLH +DUIH� ���
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����� &RXVLQHDXކV IRXUWHHQ�SHGDO KDUS

-DFTXHV�*HRUJHV &RXVLQHDX�� LQYHQWHG D KDUS ZLWK IRXUWHHQ SHGDOV LQ ������� 7KLV
KDUS KDV WKLUW\�VHYHQ VWULQJV �UDQJH )�J�� DQG D E«TXLOOHV PHFKDQLVP��� ,W KDV WZR
OD\HUV RI SHGDOV� WKH XSSHU OD\HU FRQVLVWV RI VHYHQ VKRUW SHGDOV DQG WKH ORZHU OD\HU
KDV VHYHQ ORQJHU SHGDOV� (DFK SHGDO DOWHUV D VWULQJ E\ RQH VHPLWRQH� 7KH KDUS LV
WXQHG LQ &�೪DW PDMRU� 7KH XSSHU VKRUW SHGDOV DOWHU WKH VHYHQ VWULQJV RI WKH RFWDYH
IURP WKH ೪DW WR QDWXUDO SRVLWLRQ DQG WKH ORZHU ORQJHU SHGDOV DOWHU WKH VHYHQ VWULQJV
IURP WKH QDWXUDO WR VKDUS SRVLWLRQ���

)LJXUH ���� &RXVLQHDX IRXUWHHQ�SHGDO KDUS� FRPSDUHG WR RWKHU SHGDO PHFKDQLVPV
�$IWHU 0D\GZHOO� ������

7KH DXWKRU KDV LGHQWL೩HG QR PXVLF WKDW VSHFL೩FDOO\ UHTXLUHV WKH XVH RI WKH IRXUWHHQ
SHGDOV� ,W LV DQ H[DPSOH RI DQ LQVWUXPHQW EXLOGLQJ WKDW SUHFHGHV WKH PXVLFDO
GHYHORSPHQWV RI LWV WLPH�

��-DFTXHV�*HRUJHV &RXVLQHDX ������������ KDUSLVW� FRPSRVHU DQG SXEOLVKHU� VRQ RI *HRUJHV &RXVLQHDX�
��$GHOVRQ� 5RXGLHU� DQG 'XYHUQD\� 5HGLVFRYHULQJމ &RXVLQHDXކV )RXUWHHQ�3HGDO +DUSފ� $QWRQ\
0D\GZHOO� HRUJHV*މ DQG -DFTXHV�*HRUJHV &RXVLQHDX DQG WKH +DUS LQ WKH /DWWHU +DOI RI WKH (LJKWHHQWK
&HQWXU\ފ� 6WXGLHV LQ 0XVLF �8QLYHUVLW\ RI :HVWHUQ $XVWUDOLD� �� ������� ���
��6HH VHFWLRQ ������
��, KDG WKH SULYLOHJH WR VWULQJ WKLV KDUS DQG XQGHUVWDQG WKH SHGDOV LQ ���� ZLWK 3URI� 5REHUW $GHOVRQ�
5REHUW $GHOVRQ� KLVWRULFDO FODULQHWLVW� PXVLFRORJLVW DQG RUJDQRORJLVW� DQG 3URIHVVRU RI 0XVLF +LVWRU\ DQG
2UJDQRORJ\ DW WKH &RQVHUYDWRLUH ¢ 5D\RQQHPHQW 5«JLRQDO GH 1LFH� )UDQFH� %HWZHHQ ���� DQG �����
KH ZDV &XUDWRU RI )UDQFHކV VHFRQG ODUJHVW FROOHFWLRQ RI KLVWRULFDO PXVLFDO LQVWUXPHQWV� KRXVHG LQ WKH
0XV«H GX 3DODLV /DVFDULV LQ 1LFH�



&KDSWHU �

7UHDWLVHV� 0HWKRGV DQG
6WXGLHV

7KLV FKDSWHU LV WKH ೩UVW RI ೩YH WKDW UHYLHZ KLVWRULFDO VRXUFHV IURP WKH HLJKWHHQWK
DQG QLQHWHHQWK FHQWXULHV ZLWK UHVSHFW WR SHGDOOLQJ RQ D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�� +DUS WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV DUH WKH VXEMHFW RI
WKLV FKDSWHU� (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH /D +DUSH DYHF XQH 0«WKRGH
GH DFFRUGHUކ/ E\ 3KLOLSSH�-DFTXHV 0H\HU ZDV SXEOLVKHG LQ ���� DQG LV WKH HDUOLHVW
GDWHG SHGDO KDUS PHWKRG�� $OO NQRZQ HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ KDUS
WUHDWLVHV XS WR ���� DUH GLVFXVVHG� HYHQ LI WKH\ ZHUH ZULWWHQ IRU RWKHU W\SHV RI
KDUSV� EXW LQFOXGHG WKH VLQJOH�DFWLRQ KDUS LQ WKH WLWOH� RU ZLWKLQ WKH WH[W�� 2YHU RQH
KXQGUHG KDUS WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV ZHUH ZULWWHQ XS WR ������ 7KH

�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�
�0H\HU� (VVDL�
�+RUQ� 5XGLPHQWV� &KDUOHV (JDQ� 7KH 5R\DO +DUS 'LUHFWRU� %HLQJ D 1HZ DQG ,PSURYHG 7UHDWLVH RQ WKH

6LQJOH 'RXEOH 	 7ULSOH 0RYHPHQW +DUSV� &RPSULVLQJ WKH (VVHQWLDOV IRU $WWDLQLQJ D 3HUIHFW .QRZOHGJH
RI 7KHVH ,QVWUXPHQWV 	 D )LQLVKHG ([HFXWLRQ RQ (DFK �/RQGRQ� 3RZHU� ������
�%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� 3UHIDFH� )+7މ SODQ RI WKLV 0HWKRG LV HQWLUHO\ QHZ� WKH $XWKRU

KDYLQJ EURXJKW WKH &RPPRQ +DUS DQG WKH +DUS ZLWK WKH 'RXEOH 0RYHPHQW LQWR D FRPSDUDWLYH SRLQW RI
YLHZ� DQG XQLWHG DOO WKHLU UHODWLRQVށFRQVWDQWO\ WUHDWLQJ WKH ODWWHU DV D VHTXHO WR WKH IRUPHU� DQG FOHDUO\
SURYHV� WKDW ZKRHYHU XQGHUVWDQGV WKH RQH� ZLOO LQ D YHU\ VKRUW WLPH EH SHUIHFWO\ DFTXDLQWHG ZLWK WKH
RWKHUފ� %RFKVDކV KDUS PHWKRG LQ )UHQFK ZDV SXEOLVKHG LQ ���� DQG KLV (QJOLVK PHWKRG LQ ����� 7KH
WZR PHWKRGV FRPSOHPHQW HDFK RWKHU� VRPH RI WKH FRQWHQW LV WKH VDPH DQG VRPH LV GL೨HUHQW� ,Q JHQHUDO
WKH (QJOLVK PHWKRG KDV IHZHU GHVFULSWLYH SDVVDJHV RQ WHFKQLTXH� 7KH )UHQFK PHWKRG FRQWDLQV PRUH
SLHFHV DW WKH HQG RI WKH PHWKRG�
�3DUNHU� &KLOG RI 3XUH +DUPRQ\� ��ހ��� LQFOXGHV WZHQW\�QLQH KDUS WUHDWLVHV LQ KLV ELEOLRJUDSK\�

$QWKRQ\ 0D\GZHOO� $މ 7UDQVODWLRQ DQG &RPSDUDWLYH 6WXG\ RI 7ZR 0HWKRGV IRU +DUS E\ 3KLOLSSH�-DFTXHV
0H\HU IURP ���� DQG ފ���� �0DVWHUކV 7KHVLV� 8QLYHUVLW\ RI :HVWHUQ $XVWUDOLD� ����� LV D VWXG\ RI
WZR RI 3KLOOLS�-DFTXHV 0H\HUކV PHWKRGV� 8UVXOD 0� 5HPSHO� WKRGHV»0މ GH +DUSH� $Q ,QWURGXFWLRQ
WR (LJKWHHWK�&HQWXU\ 7XWRUVފ� 7KH $PHULFDQ +DUS -RXUQDO �� QR� � ������� ���ހ�� GLVFXVVHV WHQ
PHWKRGV� &RQVWDQFH /X]]DWL� X'މ FODYHFLQ ¢ OD KDUSH� WUDQVFULSWLRQ GX U«SHUWRLUH IUDQ©DLV GX ;9,,,H
VLªFOHފ �'RFWRUDW� 3DULV �� ����� OLVWV HLJKWHHQ PHWKRGV� 3KLOLSSH /HVFDW� DWDORJXH&މ GHV RXYUDJHV
WK«RULTXHV� PDQXVFULWV HW LPSULP«V HQ )UDQFH HQWUH ���� HW ފ����� DFFHVVHG 0DUFK ��� ����� KWWS�

��
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%LEOLRJUDSK\ DQG 7DEOHV �������� OLVW DOO NQRZQ WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV
LGHQWL೩HG E\ WKH DXWKRU��

0RVW RI WKH WUHDWLVHV DQG PHWKRGV RI WKH HLJKWHHQWK FHQWXU\ DUH ZULWWHQ LQ )UHQFK
DV 3DULV ZDV WKH FHQWUH IRU WHDFKLQJ� SHUIRUPLQJ DQG FRPSRVLWLRQ IRU WKH KDUS XS
WR WKH )UHQFK 5HYROXWLRQ� 7KH UHPDLQLQJ WUHDWLVHV DQG PHWKRGV DUH LQ (QJOLVK RU
*HUPDQ� ZKLOH QR RULJLQDO SHGDO KDUS WUHDWLVHV ZHUH ZULWWHQ LQ ,WDOLDQ RU 6SDQLVK
EHIRUH ������ 7UHDWLVHV DQG PHWKRGV LQ *HUPDQ RI WKLV WLPH DUH XVXDOO\ ZULWWHQ
IRU ERWK WKH *HUPDQ +DNHQKDUIH DQG SHGDO KDUSV�� 7KH WUHDWLVHV ZHUH ZULWWHQ E\
ZHOO�NQRZQ KDUSLVWV ZKR FRPSRVHG� WDXJKW DQG SOD\HG� ZKLOH VRPH DUH WKH ZRUN RI
DPDWHXUV ZKR SOD\HG WKH KDUS��

7KH FRQWHQW RI WKH PXVLFDO WUHDWLVH RU PHWKRG ERRN YDULHV IURP RQH DXWKRU WR
DQRWKHU DQG FKDQJHV RYHU WLPH� (LJKWHHQWK FHQWXU\ WUHDWLVHV XVXDOO\ LQFOXGH DQ
LQWURGXFWLRQ� D EULHI KLVWRU\ RI WKH LQVWUXPHQW DQG IDPRXV SHUIRUPHUV� 7KLV LV
IROORZHG E\ SUDFWLFDO LVVXHV VXFK DV KRZ WR FKDQJH D VWULQJ RU UHSDLU WKH KDUS
PHFKDQLVP� 7KHQ WKHUH LV DQ H[SODQDWLRQ RI WKH OD\�RXW RI WKH SHGDOV� KRZ WR
WXQH WKH KDUS DQG KRZ WR SXW WKH KDUS LQWR GL೨HUHQW NH\V XVLQJ WKH SHGDOV� %DVLF
UXGLPHQWV RI PXVLF� KDQG SRVLWLRQV� ೩QJHULQJ� RUQDPHQWV DUH RIWHQ WKH VXEMHFWV
RI IXUWKHU FKDSWHUV� 7KLV LV IROORZHG E\ H[HUFLVHV� VLPSOH SLHFHV RU DULHWWHV ZLWK D
KDUS DFFRPSDQLPHQW DQG H[DPSOHV RI SUHOXGHV LQ HYHU\ NH\�

7KH KDUS LV PHQWLRQHG LQ VRPH WXQLQJ PDQXDOV�� DQG LQ JHQHUDO WUHDWLVHV RQ
DFFRPSDQLPHQW RU KDUPRQ\��� 5DJX«ކV UW$ކ/ GH 3U«OXGHU LV DQ LPSRUWDQW EDVVR
FRQWLQXR DQG SUHOXGLQJ WUHDWLVH IRU WKH KDUS���

7KH ODWHU QLQHWHHQWK�FHQWXU\ WUHDWLVHV XVXDOO\ IRFXV RQ WHFKQLTXH DQG ೩QJHULQJ
UDWKHU WKDQ JHQHUDO PXVLF WKHRU\� RUQDPHQWDWLRQ RU DQ\ VRUW RI FRPSRVLWLRQDO
WHFKQLTXHV OLNH EDVVR FRQWLQXR RU SUHOXGLQJ� 7KHVH WUHDWLVHV LQFOXGH SDJHV RI
WHFKQLFDO H[HUFLVHV� VFDOHV� DUSHJJL DQG VDPSOH SLHFHV RU H[WUDFWV IURP ZRUNV E\

��ZZZ�SKLOLSSH�OHVFDW�DVVR�IU OLVWV WZHQW\�WZR� %DUWKHO� D/މ KDUSHފ OLVWV WKLUW\�WKUHH� +DUSH 0«WKRGHV�
7UDLW«V�'LFWLRQQDLUHV HW HQF\FORS«GLHV�2XYUDJHV J«Q«UDX[� � YROV� �&RXUOD\� )UDQFH� -�0� )X]HDX� �����
FRQWDLQV WZHQW\�IRXU PHWKRGV DQG WUHDWLVHV LQ IDFVLPLOH HGLWLRQV�
�7KH DXWKRU GRHV QRW FRQVLGHU WKLV D FRPSOHWH OLVW� EXW WKLV WRSLF LV EH\RQG WKH VFRSH RI WKLV WKHVLV DQG

WKH PRVW FXUUHQW UHVHDUFK FLWHV QR PRUH WKDQ D WKLUG RI WKH DXWKRUކV OLVW� 7KHVH WDEOHV DUH DOVR IRXQG LQ
$SSHQGL[ ,�

�7ZR WUHDWLVHV E\ %RFKVD ZHUH WUDQVODWHG� WKH ೩UVW LQWR ,WDOLDQ DQG WKH VHFRQG LQWR 6SDQLVK� 1LFRODV�
&KDUOHV %RFKVD� %UHYH PHWRGR SHU OކDUSD� FRQWHQHQWH OH UHJROH GHO GLJLWDUH� DOFXQL DQDORJKL HVHUFL]M H
OH]LRQM GL SURJUHVVLYD GL೛LFROW¢� WUDQV� '�1�(� &DWWDQHR� RS� �� �0LODQR� 5LFRUGL� ������ 0«WRGR GH DUSD
FRQWHQLHQGR ORV SULQFLSLRV GH P¼VLFD� HMHUFLFLRV� HVFDODV� OHFFLRQHV� VHJXLGRV GH �� HVWXGLRV SURJUHVLYRV
�3DULV� 6FKRQHQEHUJHU� ������

�7KHVH WUHDWLVHV DQG PHWKRGV DUH ZULWWHQ IRU ERWK KDUSV� :HUQLFK� 9HUVXFK� +HUEVW� 8HEHU GLH +DUIH�
6FKZDQQHEXUJ� 9ROOVW¦QGLJHV WKHRUHWLVFK�SUDNWLVFKHV /HKUEXFK ]XU 'DYLGV�XQG 3HGDOKDUIH� PLW YLHOHQ
LQ .XSIHU JHVWRFKHQ )LJXUHQ� 1RWHQEHLVSLHOHQ XQG HLQHP $QKDQJH YRQ 7RQVW¾FNHQ� PLW EH]HLFKXQJ GHV
)LQJHUVDW]HV� %DFNRIHQ� $QOHLWXQJ� ����� +H\VH� $QZHLVXQJ LV ZULWWHQ IRU WKH FKURPDWLF 'DYLGVKDU೛H
DQG +DNHQKDUIH�
�1HZERXUJ� /D 1RXYHOOH P«WKRGH�
��0«ORS«H PRGHUQH� RX� DUWކ/ GX FKDQW� U«GXLW HQ SULQFLSHV �3DULV� %R\HU� ������
��+RQRU« *DUQLHU� 1RXYHOOH P«WKRGH SRXU OކDFFRPSDJQHPHQW GX FODYHFLQ� HW ERQ SRXU OHV SHUVRQQHV
TXL SLQFHQW GH OD KDUSH �3DULV� *LUDUG� ������
��/RXLV�&KDUOHV 5DJX«� ކ/ $UW GH 3U«OXGHU VXU OD +DUSH �3DULV� /H 'XF� ������
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RWKHU FRPSRVHUV� %\ ����� WKH SULQFLSDO WUHDWLVHV RQ KRZ WR SOD\ WKH KDUS DUH WKRVH
E\ %RFKVD�� DQG 'HVDUJXV��� )HZHU DQG IHZHU WUHDWLVHV DUH SXEOLVKHG DQG VWXG\
ERRNV EHFRPH PXFK PRUH SRSXODU� 7KHVH ERRNV LQFOXGH YHU\ OLWWOH FRPPHQWDU\�
DSDUW IURP VKRUW UHPDUNV EHIRUH D VWXG\ WKDW KLJKOLJKW WKH REMHFW RI WKH H[HUFLVH���

$SSHQGL[ ,��� 7DEOHV ,���,�� OLVWV� LQ FKURQRORJLFDO RUGHU� KDUS PHWKRGV� WUHDWLVHV
RQ EDVVR FRQWLQXR� DFFRPSDQ\LQJ� FRPSRVLQJ DQG LPSURYLVLQJ SUHOXGHV� VWXG\ DQG
H[HUFLVH ERRNV DQG ೩QDOO\ WXQLQJ PHWKRGV�

(YHQ ZLWK WKLV DSSDUHQW ZHDOWK RI PDWHULDO� IHZ KDUS WUHDWLVHV DQG PHWKRGV LPSDUW
GHWDLOHG LQIRUPDWLRQ DERXW KRZ WR SHGDO� RU UHYHDO DQ\ VSHFLDO ZD\ RI SHGDOOLQJ�
,W ZRXOG DSSHDU IURP WKLV GHDUWK RI GHWDLOHG LQIRUPDWLRQ WKDW SHGDOOLQJ ZDV QRW
FRQVLGHUHG YHU\ GL೨LFXOW RU LPSRUWDQW ZKHQ OHDUQLQJ WKH KDUS LQ WKH HLJKWHHQWK
FHQWXU\� 7KH SULQFLSDO UHDVRQ IRU WKLV LV WKDW PRVW KDUS WUHDWLVHV� PHWKRGV DQG WKH
FRQWHPSRUDU\ SXEOLVKHG UHSHUWRLUH ZHUH ZULWWHQ IRU DPDWHXU KDUSLVWV��� &RPSOH[
PRGXODWLRQV RU FKURPDWLF PHORGLF SDVVDJHV ZHUH UDUHO\ SDUW RI WKH UHSHUWRLUH RI
SXEOLVKHG DLUV ZLWK KDUS DFFRPSDQLPHQW VR QR GHWDLOHG H[SODQDWLRQV UHJDUGLQJ
SHGDO PRYHV ZHUH QHFHVVDU\ WR LQFOXGH LQ WKH WUHDWLVHV DQG PHWKRGV� $V &RXVLQHDX
ZULWHV LQ KLV VHFRQG WUHDWLVH ZLWK UHJDUGV WR SHGDOOLQJ�

MHޓމ QH SXLV GRQQHU LFL GHV UHJOHV FHUWDLQHV FDU HQ G«WDLOODQW OHV
GL೨«UHQWHV GL೨LFXOW«V TXH OކRQ SRXUURLW WURXYHU� MH SRXUURLV GHYHQLU
GL೨XV HW LQLQWHOOLJLEOH SRXU XQH JUDQGH SDUWLH GHV FRPPHQ©DQWV SRXU
TXL FHW RXYUDJH HVW SULQFLSDOHPHQW IDLW� -H PH SURSRVH GRQF GH UHVHUYHU
XQH OH©RQ SRXU FHW DUWLFOH GDQV ODTXHOOH MH VHUDL HQIRUWH GH SU«YRLU OHV
SDVVDJHV OHV SOXV GL೨LFLOHV TXH OކRQ SHXW UHQFRQWUHU VXU OD +DUSHފޓ��

%RFKVD DOVR ZULWHV�

RUVTXH/މ OD KDUSH FRPPHQ©D ¢ ¬WUH FRQQXH HQ )UDQFH� LO \ D HQYLURQ
FLQTXDQWH DQVޓ�GX P«ULWH GHV FRPSRVLWLRQV� GH VRUWH TXH OHV
PRGXODWLRQV «WDQW H[WU¬PHPHQW VLPSOHV� OH MHX GHV S«GDOH QH SU«VHQWDLW
DXFXQH GL೨LFXOW«� ,O QކHQ HVW SOXV GH P¬PH DXMRXUGކKXL� TXHOTXHV
DUWLVWHV SOXV DPELWLHX[ RQW PXOWLSOL« OHV PRGXODWLRQV� HW OH MHX GHV
S«GDOHV HVW GHYHQX OD SOXV JUDQGH GL೨LFXOW« GH OކLQVWUXPHQWފ���

��%RFKVD� 1RXYHOOH P«WKRGH�
��;DYLHU 'HVDUJXV� &RXUV FRPSOHW GH KDUSH���RXYUDJH GLYLV« HQ � SDUWLHV� RS� �� �3DULV� ������
��1LFRODV�&KDUOHV %RFKVD� 7KH 3XSLOކV &RPSDQLRQ IRU WKH +DUS� &RQVLVWLQJ RI )RUW\ (QWLUHO\ 1HZ
3URJUHVVLYH 6WXGLRV� 9RO� � �/RQGRQ� *RXOGLQJ 	 �OPDLQH$ކ' ������ � 6WXGLR� �� $QGDQWH DOOމ WKH FKRUGV
WR EH ZHOO DUSHJJLRHG >VLF@ފ�
��6HH &KDSWHU � IRU D GLVFXVVLRQ RQ KDUS UHSHUWRLUH�
��&RXVLQHDX� 0«WKRGH� ����� ��� ,މ FDQQRW JLYH KHUH FHUWDLQ UXOHV EHFDXVH LQ GHWDLOLQJ WKH YDULRXV
GL೨LFXOWLHV RQH PLJKW FRPH DFURVV� , PLJKW EHFRPH VFDWWHUHG DQG XQLQWHOOLJLEOH IRU WKH JUHDWHU SDUW RI
WKH EHJLQQHUV IRU ZKRP WKLV ZRUN LV ZULWWHQ� , SURSRVH WKHUHIRUH WR UHVHUYH D OHVVRQ RQ WKLV VXEMHFW LQ
ZKLFK , ZLOO YLJRURXVO\ SUHGLFW WKH PRVW GL೨LFXOW VHFWLRQV WKDW FDQ EH HQFRXQWHUHG RQ WKH +DUSފޓ�
��%RFKVD� 1RXYHOOH P«WKRGH� ��� KHQ:މ WKH KDUS EHJDQ WR EH NQRZQ LQ )UDQFH� LW ZDV DERXW ೩IW\
\HDUV DJRޓ� ZLWK UHVSHFW WR FRPSRVLWLRQV� WKH PRGXODWLRQV ZHUH H[WUHPHO\ VLPSOH� DQG PRYLQJ SHGDOV
SUHVHQWHG QR GL೨LFXOW\� ,W LV QR ORQJHU WUXH WRGD\� WKRVH PRUH DPELWLRXV DUWLVWV KDYH PXOWLSOLHG WKH
PRGXODWLRQV� DQG PRYLQJ SHGDOV KDYH EHFRPH WKH JUHDWHVW GL೨LFXOW\ RI WKH LQVWUXPHQWފ�
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)RU WKH SXUSRVH RI WKLV VWXG\� RQO\ DVSHFWV ZKLFK SHUWDLQ WR SHGDOOLQJ RQ WKH KDUS
VKDOO EH UHYLHZHG IURP WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV� 7KHVH DVSHFWV LQFOXGH
WKH ފEDVHމ VHW�XS NH\ RI WKH KDUS� DQ\ LQGLFDWLRQV RQ KRZ WR SODFH WKH IHHW RU PRYH
WKH IHHW� KLVWRULFDO WHUPLQRORJ\ IRU PRYLQJ SHGDOV� PXVLFDO H[DPSOHV� HQKDUPRQLFV�
H[DPSOHV RI KRZ WR PRYH RQH� WZR DQG WKUHH SHGDOV DW D WLPH� SHGDO JOLVVDQGL DQG
೩QDOO\ KRZ WR XVH WKH S«GDOH ¢ UHQIRUFHPHQW DQG VRXUGLQH SHGDOV�

��� 7KH ފEDVHމ NH\

7KH ೩UVW WLPH SHGDOV DUH XVXDOO\ PHQWLRQHG LQ KDUS WUHDWLVHV LV ZKHQ WKH ZULWHU
H[SODLQV WKDW WKH VLQJOH�DFWLRQ KDUS KDV VHYHQ SHGDOV WR DOWHU WKH SLWFK� WKUHH RQ
WKH OHIW VLGH RI WKH UHVRQDQFH ER[ DQG IRXU RQ WKH ULJKW� 7KH SHGDOV DUH QDPHG�
RU QXPEHUHG DQG DUH LOOXVWUDWHG� 7KH HDUOLHVW LOOXVWUDWLRQ RI WKH SHGDOV ZLWK WKHLU
QDPHV LV IRXQG LQ 3� -� 0H\HUކV PHWKRG IURP ����� VKRZQ LQ ೩J� ������

)LJXUH ���� 3� -� 0H\HU� 1RXYHOOH 0«WKRGH� �� SRVLWLRQ RI WKH SHGDOV�

)LJXUH ��� VKRZV 5DJX«ކV GUDZLQJ RI WKH SRVLWLRQ RI WKH SHGDOV� 7KH RSHQ VWULQJV RI
WKH KDUS ZLWK WKH SHGDOV LQ WKHLU QDWXUDO XSSHU SRVLWLRQ DUH ZULWWHQ RQ HDFK SHGDO
DV DUH WKH UHVXOWLQJ QRWHV ZKHQ WKH SHGDOV DUH ފG«FURFK«HVމ RU SUHVVHG GRZQ���

7KH GHWDLOHG GUDZLQJ LQ ೩J� ��� VKRZV WKH SHGDOV DQG WKH UHVXOWLQJ QRWHV RQ D
PXVLFDO VWDYH IRXQG LQ +RUQކV 5XGLPHQWV���

��0H\HU� 1RXYHOOH P«WKRGH� ��
��/RXLV�&KDUOHV 5DJX«� 3ULQFLSHV GH OD KDUSH� RS� � �3DULV� /H 'XF� ������ ��
��+RUQ� 5XGLPHQWV� ���
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)LJXUH ���� 5DJX«� 3ULQFLSHV� �� SRVLWLRQ RI WKH SHGDOV�

)LJXUH ���� +RUQ� 5XGLPHQWV� ��� SRVLWLRQ RI WKH SHGDOV�
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-RKQ (UKDUGW :HLSSHUWކV 5RWXOD LQ ೩J� ��� LV D XQLTXH WRRO WR VKRZ WKH KDUSLVW ZKDW
SHGDOV WR SXW XS RU GRZQ LQ RUGHU WR SURGXFH D FHUWDLQ NH\� +H H[SODLQV�

\%މ WKLV 5278/$� \RX FDQ LPPHGLDWHO\ NQRZ ZKDW 3HGDOV WR SXW GRZQ�
WR 3URGXFH WKH GL೨HUHQW .H\V� IRU ([DPSOH LI \RX ZLVK WR 3XW WKH +DUS
LQ RQH 6KDUS �ZKLFK LV WKH .H\ RI *B� ORRN RQ WKH &LUFXODU 6WDYHV� DQG
EULQJ WKH 0RYHDEOH ,QGH[� 5� WR RQH 6KDUS LW ZLOO ,QIRUP \RX WKDW WKH
3HGDO 1R � � � � PXVW EH SXW GRZQ� DQG WKHQ WKH .H\ LV *B LQ OLNH
PDQQHU IRU DQ\ RWKHU .H\ފ���

)LJXUH ���� :HLSSHUWކV KDUS 5RWXOD�

��-RKQ (UKDUGW :HLSSHUW ������������ KDUSLVW DQG FRPSRVHU� -RKQ (UKDUGW :HLSSHUW� :HLSSHUWކV
,QVWUXFWLRQV IRU WKH 3HGDO +DUS� :LWK D 5RWXOD �/RQGRQ� %ODQG 	 :HOOHU� ������ 7KLV 5RWXOD ZDV
RULJLQDOO\ FRQFHLYHG IRU WKH VLQJOH�DFWLRQ KDUS EXW ZDV ODWHU PRGL೩HG -RKQ 7KRPDV &UDYHQ IRU WKH
GRXEOH�DFWLRQ KDUS� -RKQ 7KRPDV &UDYHQ ������������ KDUSLVW� FRPSRVHU� WHDFKHU� -RKQ 7KRPDV &UDYHQ�
6FDOH RI WKH 1HZ 3DWHQW +DUS DQG ([SODQDWLRQ RI WKH 'RXEOH $FWLRQ RU 0RYHPHQW RI WKH 3HGDOV �/RQGRQ�
SRVW ������ ����
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7KLV EDVLF LQIRUPDWLRQ LV RIWHQ IROORZHG E\ D VHFWLRQ H[SODLQLQJ KRZ WR VHW�XS WKH
KDUS ZLWK DOO VHYHQ SHGDOV LQ WKH XSSHU ފRSHQމ SRVLWLRQ EHIRUH SOD\LQJ D SLHFH��� ,W
LV XVXDOO\ VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU� :LWK WKLV VHW�XS� WKH KDUS FDQ
SOD\ LQ NH\V ZLWK WKUHH ೪DWV DQG IRXU VKDUSV� D WRWDO RI WKLUWHHQ NH\V DUH SRVVLEOH�

0DMRU NH\V� (੢� %੢� )� &� *� '� $� (
0LQRU NH\V� &� *� '� $� (��

7KH IROORZLQJ SLWFKHV DUH DYDLODEOH WR WKH KDUSLVW� ZKHQ WKH KDUS LV VHW�XS LQ WKH
ފEDVHމ NH\ RI (�೪DW PDMRU�

&੣� &੤� '੣� '੤� (੢� (੣� )੣� )੤� *੣� *੤� $੢� $੣� %੢� %੣�

7KLV FRYHUV WKH FRPSOHWH �� VHPLWRQHV RI WKH FKURPDWLF VFDOH� ZLWK WZR QRWHV
GRXEOHG� QDPHO\ (੢�'੤ DQG $੢�*੤� 7KHUH DUH WZR ZD\V WR DFKLHYH WKH PLVVLQJ
HQKDUPRQLF QRWHV OLNH &੢� '੢� (੤� )੢� *੢� $੤� %੤ DQG WKH UHPDLQLQJ HOHYHQ NH\V RI
'੢� $੢� %� )੤� &੤ PDMRU DQG %� )੤� &੤� )� %੢� (੢ PLQRU� 2QH ZD\ LV WR WXQH WKH KDUS LQ
DQ DOWHUQDWLYH ފEDVHމ NH\ WR (�೪DW PDMRU DQG WKH VHFRQG ZD\ LV WR UHSODFH D QRWH
ZKLFK LV QRW SDUW RI WKH ފEDVHމ NH\ VSHFWUXP ZLWK DQ HQKDUPRQLF QRWH���

7KH KDUS FDQ EH VHW�XS WKHRUHWLFDOO\ LQ DQ\ NH\ DV D ފEDVHމ NH\� EXW WKH PRVW FRPPRQ
DOWHUQDWLYH VHW�XS NH\V WR (�೪DW PDMRU DUH %�೪DW RU $�೪DW PDMRU��� %�೪DW PDMRU LV
XVXDOO\ JLYHQ DV DQ DOWHUQDWLYH ފEDVHމ NH\ LQ HLJKWHHQWK�FHQWXU\ KDUS WUHDWLVHV DQG
PHWKRGV DV VWDWHG LQ 3� -� 0H\HU� &RUEHOLQ DQG &RXVLQHDX��� 0H\HUކV ���� WUHDWLVH
LV DFWXDOO\ ZULWWHQ IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI %�೪DW PDMRU� +H H[SODLQV�

H/މ SUHPLHU DOOHJUHWWR 	 $GDJLR VRQW GDQV OH PRGH GH PLE� 	 LO IDXGUD
SRXU FHW H೨HW DFFRUGHU OH OD QDWXUHO HQ ODE� SRXU WRXWHV FHV DXWUHV
SLHFHV� RQ SHXW ODLVVHU OH OD GDQV OH WRQ QDWXUHOފ���

,Q WUHDWLVHV SXEOLVKHG DIWHU ����� %�೪DW PDMRU LV QR ORQJHU PHQWLRQHG DV DQ
DOWHUQDWLYH ފEDVHމ NH\ WR (�೪DW PDMRU��� ,W LV UHSODFHG E\ $�೪DW PDMRU DV D SRVVLEOH
DOWHUQDWLYH NH\ DV IRXQG LQ WUHDWLVHV E\ 0HUHOOH� 'HPDU DQG 'HVDUJXV��� $OUHDG\ LQ
���� 5DJX« VWDWHG�

��6HH VHFWLRQ ��� IRU WXQLQJ� WHPSHUDPHQW DQG SLWFK�
��&RUEHOLQ� 0«WKRGH� ���ހ�� %RFKVD� 1RXYHOOH P«WKRGH� ���ހ��
��6HH VHFWLRQ ��� RQ HQKDUPRQLFV�
��)RU RWKHU SRVVLEOH DOWHUQDWLYH ފEDVHމ NH\V EHVLGHV WKH WKUHH PHQWLRQHG DERYH� VHH &RUEHOLQ�0«WKRGH�
������ ) DQG &� &RXVLQHDX� 0«WKRGH� ����� ��� %� )�VKDUS DQG &�VKDUS PLQRU� 5DJX«� 3ULQFLSHV� ���
'�೪DW� *�೪DW�0«WKRGH GH KDUSH DYHF ODTXHOOH RQ SHXW DFFRPSDJQHU ¢ OLYUH RXYHUW WRXWHV VRUWHV GކDULHWWHV
HW GH FKDQVRQV �3DULV� %R¾LQ� ������ ��� ��� &�೪DW� 7KLV ODVW VROXWLRQ PD\ EH UHIHUULQJ WR &RXVLQHDXކV
IRXUWHHQ�SHGDO KDUS� 6HH VHFWLRQ ����� RQ WKH IRXUWHHQ�SHGDO KDUS�
��0H\HU� (VVDL� �� &RUEHOLQ� 0«WKRGH� ��� &RXVLQHDX� 0«WKRGH� ����� ���
��0H\HU� (VVDL� �� 7KHމ ೩UVW DOOHJUHWWR DQG $GDJLR DUH LQ WKH PRGH RI (੢� DQG RQH RXJKW WR WXQH IRU
WKLV UHVXOW� WKH $ QDWXUDO DV $੢� IRU DOO WKH RWKHU SLHFHV� RQH FDQ OHDYH WKH $ DV $ QDWXUDOފ�
��.UXPSKROW]� 3ULQFLSHV� ��� 7KLV WUHDWLVH LQFOXGHV %�೪DW DV DQ DOWHUQDWLYH ފEDVHމ NH\� ,W ZDV SXEOLVKHG
LQ ���� E\ -HDQ�0DULH 3ODQH ������SRVW������� KDUSLVW DQG FRPSRVHU� EXW LI WKH WUHDWLVH ZDV DFWXDOO\
ZULWWHQ E\ .UXPSKROW]� WKHQ LW SUH�GDWHV ���� DQG KHQFH FDQ EH FRQVLGHUHG DQ HLJKWHHQWK�FHQWXU\
WUHDWLVH�
��0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ��� 'HPDU� 0«WKRGH� ��� 'HVDUJXV� &RXUV FRPSOHW� �����
���
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D/މ +DUSH HVW RUGLQDLUHPHQW DFFRUG«H HQ PL >VLF@ 0DMHXU� PDLV GHSXLV
TXކLO «[LVWH GHV PRUFHDX[ HQ OD >VLF@ 0DMHXU HW HQ ID PLQHXU� MH FURLV
TXކLO YDXW PLHX[ OކDFFRUGHU HQ OD >VLF@ 0DMHXUފ���

&KDOORQHU ZULWHV�

6RPHWLPHVމ 6RQDWDV 	F� IRU WKH +DUS DUH ZULWWHQ LQ WKH .H\ RI $�೪DW LW
WKHQ RI FRXUVH EHFRPHV QHFHVVDU\ WR WXQH DOO WKH '�V RQ WKH ,QVWUXPHQW
KDOI D 1RWH ORZHU WKDQ XVXDO E\ PDNLQJ HDFK D SHUIHFW �WK WR WKH $੢
DERYH� 7KH FRPSRVLWLRQV LQ WKH NH\ RI $�೪DW KDYH JHQHUDOO\ D EHDXWLIXO
DQG D VXSHULRU H೨HFW� \HW DV LW LV WURXEOHVRPH WR WXQH WKH +DUS SXUSRVHO\
IRU H[HFXWLQJ LQ WKLV NH\� WKHUH DUH EXW IHZ ZRUNV SXEOLVKHG LQ $�೪DW�
DQG WKH\ DUH FKLH೪\ 6RQDWDV E\ &DUGRQފ���

%DFNRIHQ LV WKH RQO\ ZULWHU LQ WKH QLQHWHHQWK�FHQWXU\ WKDW VWLOO LQFOXGHV %�೪DW PDMRU
DV DQ DOWHUQDWLYH VHW�XS NH\� +H DOVR SURSRVHV ) PDMRU WR SHUIRUP D 3U«OXGH E\
.UXPSKROW]��� 7KH ೩UVW HGLWLRQ RI KLV PHWKRG LV QRW H[FOXVLYHO\ ZULWWHQ IRU WKH
VLQJOH�DFWLRQ KDUS� EXW DOVR IRU WKH *HUPDQ +DNHQKDUIHQ� ZKLFK LV XVXDOO\ VHW�XS LQ
WKH NH\V RI ) RU %�೪DW PDMRU���

��� 3RVLWLRQ RI WKH IHHW

+DUS PHWKRGV SURYLGH IHZ GHWDLOHG GHVFULSWLRQV RQ KRZ WR SODFH WKH IHHW� &RXVLQHDX
VLPSO\ ZULWHV WKDW WKH IRRW LV »SRVމ VXU XQH S«GDOHފ�� LQ KLV ೩UVW PHWKRG� ,Q KLV
VHFRQGPHWKRG KH DGGV� LQ WKH FRQWH[W RI VWXGHQWV RI WKH KDUS DQG HVSHFLDOO\ FKLOGUHQ
ZKR KDYH WKHLU IHHW XQGHUQHDWK WKH FKDLU RU UHVWLQJ RQ WKH VWUHWFKHU�

LOމ HVW WUªV HVVHQWLHO TXH OHV GHX[ SLHGV VR\HQW WRXMRXUV SRV«V HQ IDFH
GHV S«GDOHV HW ¢ XQH GLVWDQFH SHX HORLJQ«H� D೩Q TXކLO Qކ\ DLW TXކXQ WUªV
SHWLW PRXYHPHQW ¢ IDLUH SRXU OHV DWWHQGUH� LO IDXW DYRLU OH VRLQ GކHQ
UHWLUHU OH SLHG GX PRPHQW R» OކRQ D REWHQX OކH೨HW GHVLU« HW OH SRVHU GH
VXLWH ¢ WHUUH FRPPH DXSDUDYDQW� IDXWH GH SUHQGUH FHWWH SU«FDXWLRQ� RQ
DUULYH WURS WDUG VXU OD S«GDOHފ���

3RVLWLRQLQJ WKH IHHW LQ IURQW RI WKH SHGDOV LQGHHG ZRUNV ZHOO IRU SLHFHV ZULWWHQ E\
&RXVLQHDX� FRQVLGHULQJ WKDW KLV ZRUNV HQWDLO RQO\ VLQJOH SHGDO PRYHV� RQH SHGDO
ZLWK RQH IRRW DW D WLPH�
��5DJX«� 3ULQFLSHV� �� 7KHމ +DUS LV XVXDOO\ WXQHG LQ (੢ 0DMRU� EXW VLQFH WKHUH DUH SLHFHV LQ $੢ 0DMRU
DQG LQ ) PLQRU� , WKLQN LW LV EHWWHU WR WXQH LQ $੢ 0DMRUފ� 7KH ೪DW VLJQ LV QRW SULQWHG LQ WKH SXEOLFDWLRQ� EXW
WKHUH LV D VSDFH ZKHUH LW VKRXOG EH� 7KH ೪DW VLJQV ZHUH HYHQWXDOO\ QRW LQVHUWHG EHIRUH JRLQJ WR SULQW�
��&KDOORQHU� $ 1HZ 3UHFHSWRU� ���
��%DFNRIHQ� $QOHLWXQJ� ����� ���
��6HH VHFWLRQ ������
��&RXVLQHDX� 0«WKRGH� ����� ��� WKHމ IRRW SODFHG RQ WKH SHGDOފ�
��&RXVLQHDX� 0«WKRGH� ����� ��� W,މ LV YHU\ LPSRUWDQW WKDW ERWK IHHW DUH DOZD\V SODFHG LQ IURQW RI WKH
SHGDOV DQG DW D GLVWDQFH QRW IDU DZD\� VR WKHUH LV D YHU\ VPDOO PRYHPHQW WR GR IRU WKH >WKH IHHW@ WR UHDFK�
RQH PXVW EH DEOH WR UHPRYH WKH IRRW DW DQ\ PRPHQW LQ RUGHU WR DFKLHYH WKH GHVLUHG H೨HFW DQG WR SODFH LW
TXLFNO\ RQ WKH JURXQG DV EHIRUH� LI RQH GRHV QRW WDNH WKLV SUHFDXWLRQ� RQH DUULYHV WRR ODWH RQ WKH SHGDOފ�
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%RFKVD� KRZHYHU� ZULWHV D ORQJ VHFWLRQ LQ KLV ���� 0«WKRGH GLVFXVVLQJ WKH
FRUUHODWLRQ EHWZHHQ WKH VLWWLQJ SRVLWLRQ DW WKH KDUS� WKH SRVLWLRQ RI WKH IHHW DQG
PRYLQJ SHGDOV�

LOމ IDXW DXWDQW� HW SHXW�¬WUH SOXV HQFRUH GH SUHVWHVVH HW GކDJLOLW« GDQV
OHV SLHGV TXH GDQV OHV PDLQV� RQ HVW VRXYHQW IRUF«� GDQV OHV DOOHJUR
WUªV�YLIV� GH EDLVVHU HW OHYHU LPP«GLDWHPHQW SOXVLHXUV S«GDOHV GH VXLWH�
DYHF OD P¬PH YLWHVVH HPSOR\«H SDU OHV GRLJWVޓ�LO HVW LPSRVVLEOH TXH
OHV SLHGV H[«FXWHQW GHV PRXYHPHQWV VL YLIV� HW TXL VH VXLYHQW GH LV SUªV�
VH OކH[«FXWDQW QކDFTXLHUW OHXU OLEUH GLVSRVLWLRQ HQ VH WHQDQW GDQV XQH
VLWXDWLRQ FRQVWDQWH HW LQYDULDEOH� VDQV ¬WUH IRUF« FRQFRXULU OކXVDJH GHV
SLHGV HW GHV MDPEHV DX PDLQWLHQ GH Oކ«TXLOLEUH GX FRUSV�

MHމ VXSSRVH GކDERUG TXH OD KDUSH VRLW ೩[«H GDQV VD VLWXDWLRQ
QDWXUHOOHޓ�HQ VHUUDQW OHV SLHGV SRXU OHV SRUWHU VXU OHV S«GDOHV� LO QކD
TXH OD PRLWL« GHV FXLVVHV KRUV GX VL«JHޓVކLO HVW REOLJ« GH OHYHU OHV
GHX[ SLHGV ¢ OD IRLV� HW TXކLO VކHVW SODF« DVVH] SUªV GH OD KDUSH SRXU
HQ WRXFKHU GH Oކ«SDXOH OD WDEOH GކKDUPRQLH� VL� GDQV FHWWH SRVLWLRQ�
VHV MDPEHV VRQW YHUWLFDOHV� VHV SLHGV G«ERUGHURQW Q«FHVVDLUHPHQW OD
FRORQQH GH OD KDUSH� LO IDXGUD GRQF� SRXU OHV SRUWHU VXU OHV S«GDOHV�
TXކLO FRPPHQFH SDU OHV UHWLUHU HQ DUULªUH� HQ IDLVDQW IDLUH ª VHV MDPEHV
DX DQJOH WUªV�DLJX GX F¶W« GX FRUSVފ���

%RFKVD SXEOLVKHG KLV ೩UVW (QJOLVK PHWKRG LQ ����� 7KH (UDUG GRXEOH�DFWLRQ SHGDO
KDUS ZDV SDWHQWHG LQ ���� DQG WKLV PHWKRG LV FOHDUO\ ZULWWHQ IRU WKH QHZ W\SH RI
SHGDO KDUS� 7KH H[HUFLVHV DUH QRZ LQ & PDMRU� ZKHUHDV H[HUFLVHV LQ VLQJOH�DFWLRQ
KDUS PHWKRGV DUH XVXDOO\ LQ (�೪DW PDMRU� +RZHYHU� %RFKVD GHGLFDWHV VRPH SDUWV RI
WKH ERRN VSHFL೩FDOO\ WR WKH VLQJOH�DFWLRQ KDUS� +LV IHHW DQG SHGDO LQVWUXFWLRQV LQ
WKLV PHWKRG DUH D WUXQFDWHG YHUVLRQ RI KLV 0«WKRGH LQ )UHQFK�

7KHމ /HJV PXVW EH SODFHG VR WKDW WKH )HHW PD\ EH RQ HDFK VLGH RI WKH
3HGHVWDO� WKH\ PXVW UHVW RQ WKH JURXQG LQ D YHUWLFDO SRVLWLRQ� UDWKHU
LQFOLQLQJ IRUZDUGV WKDQ EDFNZDUGV� WKDW WKH\ PD\ EH OLIWHG HDVLO\� WR EH
SODFHG RQ WKH 3HGDOVފ�

WKHމ SHGDOV DUH PRYHG E\ SUHVVLQJ RQ DQ\ RI WKHP WKH H[WUHPLW\ RI WKH
IRRW �HLWKHU ULJKW RU OHIW�ފ�

��%RFKVD� 1RXYHOOH P«WKRGH� ���ހ�� LWޓމ WDNHV DV PXFK� DQG SHUKDSV PRUH TXLFNQHVV DQG DJLOLW\ LQ
WKH IHHW WKDQ LQ WKH KDQGV� RQH LV RIWHQ IRUFHG� LQ WKH IDVW DOOHJURV� WR UDSLGO\ ORZHU DQG UDLVH VHYHUDO
SHGDOV DW D WLPH� ZLWK WKH VDPH VSHHG HPSOR\HG E\ WKH ೩QJHUVޓLW LV LPSRVVLEOH WKDW WKH IHHW PDNH
PRYHPHQWV VR IDVW� DQG LQ VR TXLFN D VHTXHO� DQG LW IROORZV WKDW� LI WKH SHUIRUPHU GRHV QRW DFTXLUH WKHLU
IUHHGRP E\ VWD\LQJ LQ D FRQVWDQW DQG ೩[HG SRVLWLRQ� ZLWKRXW EHLQJ IRUFHG WR XVH WKH IHHW DQG OHJV WR
PDLQWDLQ WKH EDODQFH RI WKH ERG\� , DVVXPH ೩UVWO\ WKDW WKH KDUS LV ೩[HG LQ LWV QDWXUDO SRVLWLRQޓRQH
FORVHV WKH OHJV WR XVH WKHP IRU WKH SHGDOV� RQO\ KDOI WKH WKLJKV DUH R೨ WKH FKDLUޓLI RQH LV REOLJHG WR UDLVH
ERWK IHHW DW RQFH� WKHQ RQH SODFHV RQHVHOI FORVH HQRXJK WR WRXFK WKH VRXQGERDUG RI WKH KDUS ZLWK WKH
VKRXOGHU� ,Q WKLV SRVLWLRQ� WKH OHJV DUH YHUWLFDO� WKH IHHW KHQFH UHDFK RXW EH\RQG WKH FROXPQ RI WKH KDUS�
RQH WKHUHIRUH� EULQJV WKH IHHW WRZDUGV WKH SHGDOV� E\ UHFOLQLQJ EDFNZDUGV� WKH OHJV PDNLQJ DQ DFXWH
DQJOH RQ RQH VLGH RI WKH ERG\ފ�
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މ
 ,Q SUHVVLQJ WKH 3HGDO RQO\ WKH H[WUHPLW\ RI WKH IRRW PXVW EH XVHG�
WKH KHHOV PXVW EH NHSW HOHYDWHGފ���

,Q %RFKVDކV 7DVWHIXO ([HUFLVHV KH RQFH DJDLQ LWHUDWHV�

RU(މ XVLQJ WKH 3HGDOV ZLWK ERWK IHHW WR IDFLOLWDWH WKH DFWLRQ RI WKH IHHW�
ZKLFK DUH ERWK HQJDJHG DW WKH VDPH WLPH� WKH NQHHV PXVW SUHVV WKH
ERG\ RI WKH LQVWUXPHQWފ���

%RFKVD GHVFULEHV D VLWWLQJ SRVLWLRQ� ZKHUH WKH KDUSLVW VLWV KDOI�R೨ WKH VHDW RI D FKDLU�
7KH ZKROH IRRW LV OLIWHG ZKHQ WKH WRH WKHމ� H[WUHPLW\ފ� LV SODFHG RQ WKH SHGDO LQ
RUGHU WR PRYH LW� 7R EDODQFH WKH LQVWUXPHQW WKH NQHHV JULS WKH KDUS LQ RUGHU WR
VWDELOLVH LW� ,I ERWK IHHW DUH UHTXLUHG WR PRYH SHGDOV WRJHWKHU� WKHQ WKH KDUS FDQ DOVR
EH DGGLWLRQDOO\ EDODQFHG RQ WKH ULJKW VKRXOGHU� 7R PRYH D SHGDO WKHQ� WKH ZKROH OHJ
LV OLIWHG�

��� (QKDUPRQLFV

7KHUH LV KDUGO\ D WUHDWLVH IRU WKH KDUS WKDW GRHV QRW GLVFXVV DW OHQJWK WKH IDFW WKDW
HDFK QRWH RI WKH VFDOH KDV WZR QDPHV� XVXDOO\ UHIHUUHG WR DV D QRWHކV HQKDUPRQLF
QDPH��� 1RPHWKRG RU WUHDWLVH FRQIURQWV WKH GLOHPPD WKDW LQ XQHTXDO WHPSHUDPHQWV�
D QRWH DQG LWV HQKDUPRQLF DUH WZR GL೨HUHQW VRXQGLQJ SLWFKHV� ,W ZRXOG DSSHDU IURP
WKLV JURXS RI KLVWRULFDO VRXUFHV� WKDW WKH VLQJOH�DFWLRQ KDUS ZDV WXQHG LQ HTXDO SLWFK�
VR D QRWH DQG LWV HQKDUPRQLF ZRXOG KDYH WKH VDPH +HUW] PHDVXUHPHQW��� $V 0H\HU
VWDWHV�

HV&މ P¬PHV GLªVHV GHYLHQQHQW DXVVL GHV ੢ VXU OD +DUSH� VHORQ OD
PRGXODWLRQ ODTXHOOH RQ MRXH� V©DYRLU� ID੤ GHYLHQW VRO੢� VRO੤ GHYLHQW
OD੢� OD੤ GHYLHQW VL੢� XW੤ GHYLHQW U«੢� U«੤ GHYLHQW PL੢ފ���

.UXPSKROW] VKRZV WKH HQKDUPRQLF RSWLRQV ZLWK D PXVLFDO H[DPSOH DV VKRZQ LQ ೩J�
����

(QKDUPRQLFV DUH SDUW RI KDUS SOD\LQJ IRU WZR VHSDUDWH EXW UHODWHG LVVXHV� 7KH
೩UVW LVVXH LV VLPSO\ WKH WKHRUHWLFDO IDFW WKDW HDFK QRWH FDQ EH FDOOHG E\ DW OHDVW

��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ��� ��� %RFKVD GLVFXVVHV WKH VLQJOH�DFWLRQ KDUS RQ SDJHV �� ��
��� ��� ��� ������ 7KLV LV UHSHDWHG LQ WKH )UHQFK HGLWLRQ� %RFKVD� 3HWLWH P«WKRGH� ���
��1LFRODV�&KDUOHV %RFKVD� 7DVWHIXO ([HUFLVHV IRU WKH +DUS RQ D )DYRULWH 0HORG\ E\ +�5� %LVKRS� %HLQJ
WKH )LUVW &ODVV RI WKH $SSHQGL[ WR WKH *HQHUDO &RXUVH RI ,QVWUXFWLRQV IRU WKH +DUS �/RQGRQ� *RXOGLQJ
DQG �OPDLQH$ކ' ������ ��� 7KLV ERRN GRHV QRW VSHFLI\ DQ\ SDUWLFXODU W\SH RI SHGDO KDUS� EXW DOO WKH
PXVLFDO H[DPSOHV DUH SOD\DEOH RQ WKH VLQJOH�DFWLRQ KDUS�
��-XOLDQ 5XVKWRQ� ފ�QKDUPRQLF)މ *URYH 0XVLF 2QOLQH �2[IRUG 8QLYHUVLW\ 3UHVV�� DFFHVVHG $SULO �� �����
KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF������� 7KHRUHWLFDOO\ HYHU\ QRWH RI
WKH VFDOH FDQ EH ފVSHOOHGމ LQ WKUHH ZD\V� %੤  &  '੢੢� EXW GRXEOH ೪DWV RU VKDUSV DUH JHQHUDOO\ QRW SDUW
RI WKH PXVLF IRU WKH KDUS�
��6HH VHFWLRQ ��� IRU IXUWKHU GLVFXVVLRQ RQ SLWFK� WHPSHUDPHQW DQG WXQLQJ�
��0H\HU� (VVDL� �� 7KHމ VDPH VKDUS FDQ DOVR EHFRPH D ೪DW RQ WKH KDUS� DFFRUGLQJ WR WKH PRGXODWLRQ
WKDW ZH SOD\� PHDQLQJ� )੤ EHFRPHV *੢� *੤ EHFRPHV $੢� $੤ EHFRPHV %੢� &੤ EHFRPHV '੢� '੤ EHFRPHV (੢ފ�
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)LJXUH ���� .UXPSKROW]� 3ULQFLSHV� ���

WZR QDPHV LQ HTXDO WHPSHUDPHQW� IRU H[DPSOH &੤ DQG '੢� 7KH VHFRQG LVVXH LV WKDW
WZR SLWFKHV OLNH &੤ DQG '੢ FDQ EH SOD\HG ZLWK WZR GL೨HUHQW VWULQJV DQG DUH DOVR
LQWHUFKDQJHDEOH LQ HTXDO WHPSHUDPHQW� ,I D KDUS LV VHW�XS LQ WKH EDVH NH\ RI $�೪DW
PDMRU� WKH ' VWULQJ LV WKHQ WXQHG IRU WKH WZR SLWFKHV '੢ DQG '੣� 7KHUHIRUH� LI D &੤
RU D '੢ LV QRWDWHG LQ WKH VFRUH� WKH KDUSLVW FDQ FKRRVH EHWZHHQ WZR VWULQJV WR SOD\
RQH QRWH� 2Q WKH RWKHU KDQG� LQ WKLV VDPH VHW�XS NH\� WKH $ VWULQJ LV WXQHG WR SOD\
$੢ DQG $੣� ,I DQ $੤ LV ZULWWHQ LQ WKH VFRUH� WKH KDUSLVW KDV RQO\ RQH SRVVLELOLW\ WR
SOD\ $੤� UHDGLQJ LW DV %੢� XVLQJ WKH % VWULQJ DQG PRYLQJ WKH % SHGDO�

(QKDUPRQLFV DUH H[SODLQHG LQ JUHDW GHWDLO LQ PRVW PHWKRGV DQG WUHDWLVHV VKRZLQJ
WKDW LW ZDV YHU\ LPSRUWDQW WR DLG WKH KDUSLVWV WR XQGHUVWDQG WKDW WKH QRWHV ZULWWHQ RQ
WKH HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ PXVLFDO VFRUHV PD\ KDYH WR EH SOD\HG ZLWK
D GL೨HUHQW VWULQJ DQG XVLQJ D GL೨HUHQW SHGDO� 7KLV LV GXH WR WKH IDFW WKDW WKH PXVLF
RQ WKH VFRUH ZDV LQYDULDEO\ QRWDWHG FRUUHFWO\ DFFRUGLQJ WR WKH UXOHV RI KDUPRQ\�
UDWKHU WKDQ WR DVVLVW WKH KDUSLVW E\ ZULWLQJ WKH HQKDUPRQLF QRWH LQ WKH VFRUH IRU
HDVH RI UHDGLQJ���

7KH WZR H[DPSOHV LQ ೩J� ��� E\ &DUGRQ VKRZ WKH KDUSLVW KRZ WR SOD\ D SDVVDJH
XVLQJ &੤ ZKHQ '੢ LV ZULWWHQ LQ WKH PXVLF �XSSHU OLQH RI )LJ� ������ DQG XVLQJ )੤ ZKHQ
*੢ LV QRWDWHG �ORZHU OLQH RI )LJ� ������ ,W FDQ EH DVVXPHG IURP WKH ೩UVW H[DPSOH
WKDW &DUGRQ LV VKRZLQJ DQ HQKDUPRQLF VROXWLRQ IRU D KDUS VHW�XS LQ WKH NH\ RI (�೪DW
PDMRU��� ,I WKH KDUS ZDV WXQHG LQ $�೪DW PDMRU� WKH H[HUFLVH VKRZLQJ WKH XVH RI
HQKDUPRQLFV ZRXOG EH UHGXQGDQW� 7KH H[DPSOHV WR WKH OHIW RQ ERWK OLQHV� VKRZ KRZ
WKH PXVLF LV QRWDWHG� WKH H[DPSOHV WR WKH ULJKW RQ ERWK OLQHV VKRZ KRZ WKH KDUSLVW
VKRXOG SOD\ WKH PXVLF� UHSODFLQJ '੢ ZLWK &੤� 7KH ORZHU OLQH VKRZV KRZ WR SOD\ *੢�
DV LW LV UDUHO\ SDUW RI WKH ފRSHQމ VWULQJV RQ WKH KDUS��� 7KH WZR *੢ކV LQ WKLV H[DPSOH
DUH VXEVWLWXWHG E\ WKH HQKDUPRQLF )੤���

7KLV $LU LQ ೩J� ��� LV SDUW RI 'HVDUJXVކ 1RXYHOOH 0«WKRGH DQG SURYLGHV WKH KDUSLVW
ZLWK D SUDFWLFDO H[DPSOH RI KRZ WR SOD\ $੤� $੤ LV UDUHO\ SDUW RI WKH VHW�XS NH\ RI WKH

��7KH SUDFWLFH RI ZULWLQJ WKH DFWXDO VWULQJ WKDW D KDUSLVW ZLOO SOXFN LQ WKH PXVLF LV FRPPRQ SUDFWLFH
WRGD\� 7KLV DVVLVWV WKH KDUSLVW ZKHQ SOD\LQJ EXW GRHV QRW UHVSHFW WKH LPSOLHG UXOHV RI KDUPRQ\ LQ D SLHFH�
ކ/�� $UW GH MRXHU GH OD KDUSH� RS� �� �3DULV� &RXVLQHDX� ������ ��� &DUGRQ LQFOXGHV RQH VKRUW 3U«OXGH
IRU D KDUS VHW�XS LQ $�೪DW PDMRU� ZKLOH WKH UHPDLQGHU RI WKH PHWKRG LV IRU D KDUS WXQHG LQ (�೪DW PDMRU�
��6SRKUކV :R2 ����� LV ZULWWHQ IRU D KDUS ZLWK D VHW�XS NH\ RI '�೪DW PDMRU�
��6LPLODU PXVLFDO H[DPSOHV DUH IRXQG LQ 1DGHUPDQ� �FROH� ���
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)LJXUH ���� &DUGRQ� Oކ$UW GH MRXHU� ���

KDUS LQ WKH QLQHWHHQWK FHQWXU\��� 'HVDUJXV ZULWHV EHWZHHQ WKH VWDYHV RI WKH ೩QDO
EDUV RI WKH VHFRQG OLQH RI PXVLF OD੤މ VH IDLW DYHF VL੢ފ���

)LJXUH ���� 'HVDUJXV� 1RXYHOOH 0«WKRGH� ���

7KH 6LPSKRQLH QR� �� 2S� �� LQ ೩J� ��� E\ .UXPSKROW] LV LQFOXGHG LQ 3ROOHWކV
0«WKRGH�� DQG VKRZV PDQ\ H[DPSOHV RI D VKRUWKDQG WKDW EHFDPH SRSXODU ZKHQ
LQGLFDWLQJ WKH HQKDUPRQLF VROXWLRQ WR WKH KDUSLVW LQ WKH FRQWH[W RI D SLHFH� 7KLV ZRUN
LV ZULWWHQ IRU WKH VHW�XS NH\ RI (�೪DW PDMRU� DV LV WKH FDVH IRU PRVW RI .UXPSKROW]ކV

��,W ZDV KRZHYHU PRUH XVXDO XS WR WKH Vކ���� DQG LV WKH VHW�XS NH\ ZKHQ SOD\LQJ 0R]DUWކV &RQFHUWDQWH
D /D +DUSH� H )ODXWR� .�����
��'HVDUJXV� 1RXYHOOH P«WKRGH� ��� ੤$މ LV GRQH ZLWK %੢ފ� 6LPLODU H[DPSOHV FDQ EH IRXQG RQ S� ���
'HVDUJXV� 7UDLW« J«Q«UDO� ��� ��� ���� 1LFRODV�&KDUOHV %RFKVD� ,QWURGXFWRU\ ([HUFLVHV RU 6WXGLHV IRU
WKH +DUS �/RQGRQ� &KDSSHOO� ������ ���
��3ROOHW� 0«WKRGH� F� ����� ����
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PXVLF��� ,Q WKH VHFRQG KDOI RI EDU ��� ފXW੤މ LV ZULWWHQ XQGHUQHDWK WKH QRWDWHG '੢�
7KHUH LV DQRWKHU H[DPSOH LQ EDU ��� ZKHUH ފVRO੤މ LV ZULWWHQ XQGHUQHDWK WKH QRWDWHG
$੢� 7KLV LQGLFDWHV WR WKH KDUSLVW WR XVH WKH HQKDUPRQLF DOWHUQDWLYHV WR SOD\ WKH
ZULWWHQ SLWFKHV� 7KLV H[DPSOH DOVR VKRZV WKDW WKH FRPSRVHU� .UXPSKROW]� ZURWH
WKH PXVLF DFFRUGLQJ WR WKH UXOHV RI KDUPRQ\� QRWDWLQJ '੢ކV LQ EDUV ������ DQG ���
ZKHUHDV EDU ��� KDV D QRWDWHG &੤� ,Q SUDFWLFH� DOO WKHVH '੢ކV DUH SOD\HG DV &੤� EXW
LI WKH KDUS GRHV QRW LQFOXGH DOO RI WKH ZULWWHQ SLWFKHV RQ WKH VFRUH� ZKLFK GHSHQGV
RQ WKH ފEDVHމ VHW�XS NH\ RI WKH LQVWUXPHQW� WKH KDUSLVW PXVW ೩QG WKH HQKDUPRQLF
DOWHUQDWLYHV IRU WKHPVHOYHV�

)LJXUH ���� 3ROOHW� 0«WKRGH� ���

,W LV LQWHUHVWLQJ WKDW %DFNRIHQ GLVFXVVHV HQKDUPRQLFV� EXW IURP WKH SHUVSHFWLYH RI
KRZ WR QDPH FKRUGV� +H ZULWHV�

V)މ JLHEW LQ GHQ .RPSRVLWLRQHQ I¾U GLH 3HGDOKDUIH �EHVRQGHUV LQ GHQ
.UXPSKROW]LVFKHQ� 6¦W]H� ZHOFKH ZRKO I¾U GHQMHQLJHQ +DUIHQVSLHOHU
OHLFKW VLQG� GHU VHKU IHUWLJ LP 1RWHQOHVHQ� LQ GHQ 3HGDOHQ� XQG �ZHOFKHV
VFKRQ YLHOH WKHRUHWLVFKH .HQQWQLVVH GHV *HQHUDOEDVVHV YRUDXVVHW]W�
LP 9RUDXVVHKHQ GHU $XVZHLFKXQJHQ LVW� GHPMHQLJHQ DEHU� GHU GLHVH
(LJHQVFKDIWHQ QLFKW LQ VR KRKHP *UDGH EHVLW]W� XQDXVI¾KUEDU VFKHLQHQ�
+LHUXQWHU JHK¸UHQ YRU]¾JOLFK UDVFKH 8HEHUJ¦QJH9ޓRUKHU PXVV LFK
DEHU QRFK EHPHUNHQ� GDVV GLH )UDQ]RVHQ PHLVWHQV GLH ੤� VWDWW GHU ੢�
VHW]HQ� ZHOFKHV VLH ZDKUVFKHLQOLFK EORV LQ GHU $EVLFKW WKXQ� XP GLH ]X
WUHWHQGHQ 3HGDOH GHXWOLFKHU DQ]X]HLJHQފ���

7KH ೩UVW H[DPSOH LQ ೩J� ��� ZRXOG DSSHDU WR VKRZ� DFFRUGLQJ WR %DFNRIHQ� WKH
W\SLFDO ފUHQFK(މ ZD\ RI ZULWLQJ IRU WKH KDUS� QRWDWLQJ WKH VFRUH ZLWK DXJPHQWHG

��6HH VHFWLRQ ��� IRU .UXPSKROW]ކV UHPDUNV RQ WKH ފEDVHމ VHW�XS NH\ IRU KLV UHSHUWRLUH�
��%DFNRIHQ� $QOHLWXQJ� ����� ��� 7KHUHމ DUH LQ WKH ZRUNV IRU KDUS �SDUWLFXODUO\ PRYHPHQWV E\
.UXPSKROW]�� ZKLFK IRU WKRVH KDUS SOD\HUV DUH HDV\� ZKHQ YHU\ VNLOOHG LQ UHDGLQJ PXVLF� >LQ XVLQJ WKH@
SHGDOV� DQG �WKRVH ZKR DOUHDG\ KDYH VX೨LFLHQW WKHRUHWLFDO NQRZOHGJH RI EDVVR FRQWLQXR� LQ DQWLFLSDWLQJ
WKH KDUPRQLF GLJUHVVLRQV �HQKDUPRQLFV�� EXW IRU WKH SOD\HUV ZKR GR QRW KDYH WKHVH VNLOOV WR D KLJK
GHJUHH� WKH\ PLJKW VHHP LPSRVVLEOH WR SOD\� +HUH XQGHU DUH >VRPH@ H[FHOOHQW IDVW PRGXODWLRQVޓ%HIRUH ,
KDYH WR UHPDUN� WKDW WKH )UHQFK XVXDOO\ UHSODFH WKH ੢� ZLWK WKH ੤�� ZKLFK WKH\ SUREDEO\ GR� ZLWK WKH
LQWHQWLRQ WR VKRZ WKH SHGDO PRYHPHQWV FOHDUO\ފ�
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)LJXUH ���� %DFNRIHQ� $QOHLWXQJ� ���

VL[WK FKRUGV ZKLFK LQVWDQWO\ VKRZ WKH SHGDO VROXWLRQV IRU WKH KDUSLVW� $OWHUQDWLYHO\�
WKH VHFRQG H[DPSOH LV WKH VDPH PXVLF� EXW WKLV WLPH LW LV QRWDWHG ZLWK GLPLQLVKHG
VHYHQWK FKRUGV� $V VHHQ IURP )LJ� ���� LW ZDV QRW DOZD\V WKH FDVH WKDW WKH ފUHQFK(މ
�3ROOHW� RU PXVLF SXEOLVKHG LQ )UDQFH �.UXPSKROW]�� XVHG ੤� FKRUGV UDWKHU WKDQ ੢�
LQ WKHLU VFRUHV LQ RUGHU WR PDNH UHDGLQJ D VFRUH HDVLHU���

1DGHUPDQ XVHV WKH WHUP 6\QRQ\PHV ZKHQ ZULWLQJ DERXW WKH VL[ PRVW FRPPRQ
HQKDUPRQLF DOWHUQDWLYHV XVHG RQ WKH KDUS��� )RXU DUH GLVSOD\HG LQ WKH VKRUW SLHFH
LQ ೩J� ����� ZLWK WKLV H[SODQDWLRQ SUHFHGLQJ WKH SLHFH�

OHމ QRP GHV 3«GDOHV TXL VH WURXYHQW HQWUH OHV SHWLWH 3DUHQWKªVHV� ��
VLJQL೩H FHOXL GX 6\QRQ\PH DYHF OHTXHO RQ SURGXLW OH VRQ HPSUXQWH«ފ���

)LJXUH ����� 1DGHUPDQ� �FROH� ���

7KH IRXU HQKDUPRQLF VROXWLRQV FDQ EH IRXQG LQ EDU �� ZKHUH WKH QRWDWHG '੢ LV SOD\HG
DV D &੤� LQ EDU � WKH &੢ LV SOD\HG DV D %੣� LQ EDU � WKH *੢ LV SOD\HG DV )੤ DQG LQ EDU
�� WKH $੢ LV SOD\HG DV D *੤�

(QKDUPRQLFV DUH DOVR UHIHUUHG WR E\ %RFKVD DV ERUURZHGމ QRWHVފ� QRWHމ VXEVWLWX«Hފ
RU 1RWHމ GކHPSUXQWފ DQG ೩QDOO\ DV QKDUPRQLF)މ WUDQVLWLRQVފ���

��7KH DXWKRU KDV IRXQG QR H[DPSOH \HW RI ZKDW %DFNRIHQ GHVFULEHV� 7KH UHODWLRQVKLS EHWZHHQ KDUPRQ\
DQG WKH FKRLFH RI SHGDOV LV EH\RQG WKH VFRSH RI WKLV WKHVLV�
��7KHVH DUH QRW WKH VDPH VL[ DV LQ ೩J� ����
��1DGHUPDQ� �FROH� ��� WKHމ QDPH RI WKH SHGDOV WKDW DUH ORFDWHG KHUH EHWZHHQ WKH VPDOO EUDFNHWV� ��
PHDQV WKDW LW LV ZLWK WKLV HQKDUPRQLF RQH SURGXFHV D ERUURZHG VRXQGފ�
��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ��� %RFKVD� 1RXYHOOH P«WKRGH� ��� 1LFRODV�&KDUOHV %RFKVD�
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,W LV P\ RSLQLRQ WKDW WKHVH HDUO\ H[DPSOHV RI ZULWLQJ WKH HQKDUPRQLF QRWH DERYH RU
EHORZ WKH PXVLF VWDYH�ZKLFK DUH DOVR WKH SHGDO VROXWLRQV�DUH WKH ೩UVW H[DPSOHV RI
SHGDO PDUNLQJV� $V VXFK� WKH\ DUH D SUHFXUVRU WR WKH SHGDO PDUNLQJV WKDW PRGHUQ
KDUSLVWV ZULWH LQ WKHLU VFRUHV WRGD\�

��� -HX GHV S«GDOHV

+DUS WUHDWLVHV DQG PHWKRGV RIWHQ LQFOXGH D FKDSWHU RQ WKH YDULRXV ZD\V WR PRYH
WKRVH SHGDOV WKDW FKDQJH WKH YLEUDWLQJ OHQJWK RI D VWULQJ� ZKLFK LV UHIHUUHG WR DV
WKH MHX GHV S«GDOHV��� 7KLV HQWDLOV SUHVVLQJ GRZQ WKH SHGDO� UHOHDVLQJ WKH SHGDO�
೩[LQJ DQG XQ೩[LQJ WKH SHGDO�

7KH ೩UVW ZDUQLQJ DERXW ೩[LQJ DQG XQ೩[LQJ SHGDOV LV JLYHQ E\ &RXVLQHDX LQ KLV ೩UVW
0«WKRGH�

TXHމ OކRQ QH GRLW DFFURFKHU XQH S«GDOH TXH GDQV GHX[ FDV� OH SUHPLHU
ORUVTXކHOOH HVW ¢ OD FOHI� HW TXކHOOH UHJQH GDQV XQH SDUWLH GX PRU©HDX�
HW OH VHFRQG� ORUVTXކD\DQW OH SLHG SRV« VXU XQH S«GDOH� RQ DSSHU©RLW
GDQV OD PHVXUH VXLYDQW OH EHVRLQ GކHQ DFFURFKHU XQH DXWUH� HW GH
FRQVHUYHU HQ P¬PH WHPV FHOOH VXU ODTXHOOH RQ D G«M¢ OH SLHG SRV«�
DORUV LO IDXW DFFURFKHU FHOOH FL� SRVHU HQVXLWH OH SLHG VXU FHOOH GRQW RQ D
EHVRLQ HW UHYHQLU DSUªV VކHQ ¬WUH VHUYL VXU FHOOH TXH OކRQ DYRLW GކDERUG
DFFURFK«Hފ���

7KH DGYLFH RI 0DGDPH GH *HQOLV LV YHU\ VLPLODU�

4XDQGމ RQ QH YHXW IDLUH TXކXQH QRWH GH SDVVDJH RQ VH FRQWHQWH
GކDSSX\HU OH SLHG� TXDQG OH FKDQJHPHQW GH WRQ HVW SOXV GXUDEOH RQ
DUU¬WH OD S«GDOH FH TXL VH IDLW SDU GHX[ PRXYHPHQV DX OLHX GކXQ� GކDERUG
RQ DSSXL HQVXLWH RQ WLUH OH SLHG HQ GHGDQV� YHUV DXWUHކ, SLHG� FކHVW FH
GHUQLHU PRXYHPHQW TXL DUU¬WH OD S«GDOH� 4XDQG RQ YHXW ¶WHU OD S«GDOH
LO IDXW IDLUH XQ PRXYHPHQW FRQWUDLUH� 2Q UHYLHQGUD VXU FHW DUWLFOH HW
OކRQ GRQQHUD XQH OH©RQ HQWLªUH VXU OHV S«GDOHV� FH TXކRQ YLHQW GH GLUH
VX೨LW SRXU OD SUHPLªUH OH©RQފ���

3UHSDUDWLRQ ¢ Oކ«WXGH� WZR KXQGUHG VKRUW PLVFHOODQHRXV 	 LQGHSHQGHQW SDVVDJHV IRU WKH KDUS� QR� �� YRO�
� �/RQGRQ� OPDLQH$ކ' 	 &R�� Q�G��� ��
��.UXPSKROW]� 3ULQFLSHV� ��� %RFKVD� 1RXYHOOH P«WKRGH� ���
��&RXVLQHDX� 0«WKRGH� ����� ��� RQHމ VKRXOG ೩[ D SHGDO LQ WZR VLWXDWLRQV RQO\� WKH ೩UVW ZKHQ LW >WKH
SHGDO@ LV LQ WKH NH\� DQG LW LV D SULQFLSDO NH\ RI D VHFWLRQ RI D SLHFH� DQG WKH VHFRQG� ZKHQ WKH IRRW LV
DOUHDG\ SODFHG RQ D SHGDO� EXW ZH SHUFHLYH WKH QHHG IRU DQRWKHU DFFLGHQWDO LQ WKH IROORZLQJ EDU� DQG WR
UHWDLQ WKLV LQLWLDO SHGDO ZKLFK WKH IRRW LV SODFHG DOUHDG\ RQ� WKHQ ZH PXVW ೩[ WKLV RQH� WKHQ SODFH WKH
IRRW RQ WKH RQH WKDW RQH QHHGV DQG UHWXUQ DIWHUZDUGV WR PDNH XVH RI WKDW RQH ZH ೩UVW KDG ೩[HGފ�
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ��� KHQ:މ RQH SOD\V D SDVVLQJ QRWH� RQH FDQ VLPSO\ SUHVV GRZQ
WKH IRRW� ZKHQ WKH NH\ FKDQJH LV IRU D ORQJHU WLPH WKH SHGDO LV ೩[HG ZKLFK LV GRQH E\ WZR PRYHPHQWV
LQVWHDG RI RQH� ೩UVW SUHVVHG GRZQ WKHQ WKH IRRW LV SXOOHG LQZDUGV� WRZDUGV WKH RWKHU IRRW� LW LV WKLV ODVW
PRYHPHQW WKDW ೩[HV WKH SHGDO� :KHQ RQH ZDQWV WR UHPRYH WKH SHGDO� WKH RSSRVLWH PRYHPHQW LV GRQH�
:H ZLOO UHWXUQ WR WKLV DUWLFOH DQG DQ HQWLUH OHVVRQ ZLOO EH JLYHQ RQ WKH SHGDOV� HQRXJK KDV EHHQ VDLG IRU
WKH ೩UVW OHVVRQފ�
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'HVDUJXV GH೩QHV WKH SHGDOV PRYHPHQWV FRQFLVHO\�

4XDQGމ RQ VH VHUW GކXQH S«GDOH DFFLGHQWHOOHPHQW� LO IDXW PHWWUH
VHXOHPHQW OH SL«G GHVVXV� HW TXDQG LO IDXW TXH OD QRWH UHVWH GLª]H RX
E«FDUUH� DORUV RQ OކDFFURFKHފ���

7KH DFWLRQ LV GHVFULEHG LQ %RFKVDކV PHWKRG LQ (QJOLVK�

ZKHQމ D VKDUS RU QDWXUDO LV DFFLGHQWDOO\ LQWURGXFHG� WKH SHGDO QHHG
QRW EH ೩[HG LQWR WKH QRWFK� EXW NHSW GRZQ ZLWK WKH IRRW GXULQJ WKH
OHQJWK RI WKH QRWH� EXW ZKHQ WKH VKDUS RU QDWXUDO LV DIWHU WKH FOHI� RU
ZKHQ WKH PRGXODWLRQ ODVWV IRU VRPHWLPH� WKH SHGDO PXVW EH ೩[HG� DIWHU
KDYLQJ EHHQ SUHVVHG� E\ GUDZLQJ LW LQWR WKH QRWFK FXW RQ SXUSRVH LQ WKH
SHGHVWDO RI WKH KDUS WKLV JLYHV WKH SHUIRUPHU WKH IUHH XVH RI KLV IRRW IRU
DQRWKHU SHGDO LI ZDQWHGފ���

)URP WKHVH GHVFULSWLRQV� LW FDQ EH FRQFOXGHG WKDW D SHGDO LV SUHVVHG GRZQ DQG
೩[HG LQ WKH ORZHU QRWFK RQO\ ZKHQ LW LV UHTXLUHG IRU WKH NH\ RI WKH SLHFH� ZKHQ D
SLHFH PRGXODWHV� RU ZKHQ WKH VDPH IRRW QHHGV WR PRYH RQH SHGDO DQG WKHQ DQRWKHU
SHGDO� ,Q WKLV ODWWHU FDVH� WKH ೩UVW SHGDO LV ೩[HG� ,Q DOO RWKHU FDVHV D SHGDO LV VLPSO\
SUHVVHG GRZQ MXVW EHIRUH LW LV UHTXLUHG DQG WKHQ UHOHDVHG DV VRRQ DV SRVVLEOH� 7KLV
LPSOLHV WKDW WKH KDUSLVW UHDFWV ZKHQ WKH\ VHH DQ\ DFFLGHQWDO ZULWWHQ LQ WKH VFRUH�
$ SHGDO PRYHPHQW LV QRW SODQQHG DQG RFFXUV LQ ފUHDO�WLPHމ ZKLOH WKH KDUSLVW LV
SOD\LQJ D SLHFH���

.UXPSKROW] FDXWLRQV WKH KDUSLVW ZLWK UHJDUG WR PRYLQJ SHGDOV�

O,މ QH IDXW MDPDLV DWWHQGUH OH GHUQLHU PRPHQW SRXU PHWWUH XQH S«GDOH�
RX OD G«FURFKHU� HW OH SDVVDJH QH SHUPHW SDV GH OD GLVSRVHU GކDYDQFH�
LO IDXW DYRLU OH SLHG SRV« GHVVXV� SRXU DSSX\HU� RX ODFKHU DX PRPHQW
FRQYHQDEOH� ¢೩Q GH QH SRLQW J¬QHU OD SU«FLVLRQ GH OD PHVXUH�
�� /RUVTXH OD S«GDOH D SURGXLW VRQ H೨HW� LO QH IDXW SRLQW VH K¤WHU GH OD
TXLWWHU� TXHO TXކRQ QކHQ ¤LW SOXV EHVRLQ� FDU OHV GHUQLHUHV YLEUDWLRQ GH
OD QRWH VH FRQWLQXHQW TXHOTXH IRLV� HW VRQW HQWHQGUH XQ VRQ IDX[� RX XQ
IHUUDLOOHPHQW G«VDJU«DEOH� LO IDXW GRQF OD UHWHQLU MXVTXކ¢ FH TXކRQ ¤LW
IDLW VRQQHU XQH QRWH RX GHX[�
�� 2Q GRLW DXVVL «YLWHU OHV PRXYHPHQV EUXVTXHV� GRQW OކH೨HW HVW GH
IDWLJXHU OD P«FDQLTXH� HW GH IDLUH HQWHQGUH XQ FOLTXHWLV TXL QކHVW ULHQ
PRLQV TXކKDUPRQLHX[�
�� /HV SLHGV GRLYHQW DJLU VDQV TXH OH FRUSV SDUWDJ« OHXUV PRXYHPHQV�

��'HVDUJXV� 1RXYHOOH P«WKRGH� �� KHQ:މ RQH XVHV D SHGDO LQ SDVVLQJ� WKH IRRW LV VLPSO\ SXW RQ LW� DQG
ZKHQ D QRWH FRQWLQXHV WR EH VKDUSHQHG RU ೪DWWHQHG� WKHQ RQH ೩[HV LWފ� 7KH VDPH TXRWH FDQ EH IRXQG LQ
'HPDU� 0«WKRGH� ���
��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
��6LPLODU VWDWHPHQWV FDQ EH IRXQG LQ 0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ��� 0DGHPRLVHOOH
0«UHOOH �DFWLYH ������ KDUSLVW DQG WHDFKHU� 6HH 1HLO -H೨HUDV� 3DVWHOVމ 	 3DVWHOOLVWV� 7KH 'LFWLRQDU\
RI 3DVWHOOLVWV %HIRUH ފ����� DFFHVVHG 0DUFK ��� ����� KWWS���ZZZ�SDVWHOOLVWV�FRP� IRU SRVVLEOH IDPLO\
JHQHDORJ\� 1DGHUPDQ� �FROH� ��� )� &� 0H\HU� $ 1HZ 7UHDWLVH RQ WKH $UW RI 3OD\LQJ 8SRQ WKH 'RXEOH
0RYHPHQW +DUS �/RQGRQ� ������ ���
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HW OHV KDUSLVWHV TXL PHWWHQW ¢ FHOD XQ FHUWDLQ FKDUODWDQLVPH� SRXU IDLUH
YRLU OD GL೨LFXOW« GHV PRUFHDX[ TXކLOV H[«FXWHQW� GHYURLHQW ELHQ VRQJHU
TXH OHV WRXUPHQV DSSDUHQV TXކLOV VH GRQQHQW� QH YRQW QL ª OކRUHLOOH QL VX
FĕXU� HW QH VRQW SRXU OHV \HX[ TXކXQ VSHFWDFOH S«QLEOH� SOXV SURSUH ¢
G«FHOHU OކLPSXLVVDQFH� TXH OD VXS«ULRULW« GX WDOHQW���

7KHVH DUH FDXWLRQDU\ UHFRPPHQGDWLRQV WR KDUSLVWV WR UHDFW TXLFNO\ WR WKH DFFLGHQWDO
ZULWWHQ LQ WKH VFRUH DQG QRW WR EH WRR ODWH ZKHQ PRYLQJ D SHGDO� DQG DOVR WR OLVWHQ IRU
WKH YLEUDWLRQV RI WKH VWULQJV VR D SHGDO LV QRW UHOHDVHG WRR VRRQ� +H HPSKDVLVHV WKH
IDFW WKDW SHGDOOLQJ LV D JHQWOH DUW DQG WKDW SHGDOOLQJ FDQ GLVWXUE WKH SHUIRUPDQFH���

����� +LVWRULFDO WHUPLQRORJ\

3HGDO DFWLRQV DUH GHVFULEHG LQ KDUS WUHDWLVHV DQG PHWKRGV LQ PDQ\ ZD\V�

)L[LQJ D SHGDO� ��ފ�]೩މ ��ފ�೩[LQJމ ��ފ�DFFURFKHUމ ��ފ�೩[HGމ DUU¬WHމ OD S«GDOHފ���

��ފ�೩[DQWމ ���ފJHVWHFNWމ

8Q೩[LQJ D SHGDO� ��ފ�]XQ೩މ QRWމ ೩[LQJފ��� ��ފ�GHFURFKHUމ WHU¶މ OD S«GDOHފ��

��ފ�DXIJHPDFKWމ

3UHVV SHGDO GRZQ �DQG KROG ZLWKRXW ೩[LQJ�� LOމ IDXW PHWWUH VHXOHPHQW OH SL«G

��.UXPSKROW]� 3ULQFLSHV� ������ 1RQHމ VKRXOG QHYHU ZDLW XQWLO WKH ODVW PRPHQW WR SXW LQ D SHGDO�
RU WR UHOHDVH LW� DQG ZKHQ WKH SDVVDJH GRHV QRW FRQWDLQ WKH SHGDO� RQH PXVW KDYH WKH IRRW RQ LW IRU
SUHVVLQJ GRZQ� RU OHWWLQJ JR DW D FRQYHQLHQW PRPHQW� ZKHQ LW GRHV QRW WR LQWHUIHUH ZLWK WKH DFFXUDF\
RI WKH EDU� �� :KHQ WKH SHGDO KDV SURGXFHG LWV H೨HFW� ZH PXVW QRW KXUU\ WR OHDYH� WKDW >SHGDO@ ZKLFK
ZH QR ORQJHU QHHG� DV WKH ODVW YLEUDWLRQV RI WKH QRWH FDQ FRQWLQXH VRPHWLPHV� DQG DQ HUURU FRXOG EH
KHDUG� RU GLVDJUHHDEOH QRLVHV� VR LW PXVW EH UHWDLQHG XQWLO RQH RU WZR QRWHV DUH SOD\HG� �� 6XGGHQ
PRYHPHQWV RXJKW WR EH DYRLGHG� ZKRVH H೨HFW FDQ ZHDU GRZQ WKH PHFKDQLVP� DQG UDWWOLQJ FDQ EH KHDUG
WKDW KDV QRWKLQJ WR GR ZLWK KDUPRQLRXV WKLQJV� �� 7KH IHHW VKRXOG UHDFW ZLWKRXW WKH ERG\ VKDULQJ WKHLU
PRYHPHQWV� DQG KDUSLVWV ZKR SHUWDLQ WR WKLV FKDUODWDQ EHKDYLRXU� WR VKRZ R೨ WKH GL೨LFXOW\ RI WKH SLHFHV
WKH\ SHUIRUP� RXJKW WR FRQVLGHU ZHOO WKH YLVXDO SDLQ WKH\ JLYH� WKH\ ZLOO QHLWKHU NQRZ QRU KHDU QRU IHHO�
DQG QRW VHH WKH SDLQIXO VLJKW� WKDW PHUHO\ GHFODUHV LPSRWHQFH� DQG QRW VXSHULRULW\ RI WDOHQWފ�
��6HH &KDSWHU � IRU VRFLDO FRQVHTXHQFHV RI SHGDOOLQJ�
��0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ���
��1LFRODV�&KDUOHV %RFKVD� 7KH )LUVW 6L[ :HHNV RU� 'DLO\ 3UHFHSWV DQG ([DPSOHV IRU WKH +DUS� RQ D
3ODQ (QWLUHO\ 1HZ� DQG 3DUWLFXODUO\ $GDSWHG IRU %HJLQQHUV RQ 7KDW ,QVWUXPHQW� 7KH :KROH ,OOXVWUDWHG E\
3URJUHVVLYH DQG 8VHIXO �/RQGRQ� �OPDLQH$ކ' ������ ��� %RFKVD� 7DVWHIXO ([HUFLVHV� ��
��'HPDU�0«WKRGH� ��� 'HVDUJXV� 1RXYHOOH P«WKRGH� &RXVLQHDX�0«WKRGH� ����� ��� %RFKVD� 1RXYHOOH
P«WKRGH� ��� 1DGHUPDQ� �FROH� ���
��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ���
��.UXPSKROW]� 3ULQFLSHV� ���
��%DFNRIHQ� $QOHLWXQJ� ����� ���
��0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ���
��%RFKVD� 7KH )LUVW 6L[ :HHNV� ���
��.UXPSKROW]� 3ULQFLSHV� ��� %RFKVD� 1RXYHOOH P«WKRGH� ��� 1DGHUPDQ� �FROH� ���
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ���
��%DFNRIHQ� $QOHLWXQJ� ����� ���
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GHVVXVފ��� ��ފ�»SRVމ ��ފ�[EDLVVHމ SUHVVLQJމ GRZQފ��� ��ފ�DSSX\HUމ ��ފ�SUHVVHUމ

GDOH»3މ DFFLGHQWHOOHފ��� QLFKWމ JHVWHFNWފ���

5HOHDVH D SHGDO� [ODFKHމ OD S«GDOHފ��� ��ފ�ODFKHUމ ���ފOHYHUމ

����� 6\PEROV� DEEUHYLDWLRQV

0DQ\ PHWKRGV LQFOXGH PXVLFDO H[DPSOHV� VRPHWLPHV VKRUW SKUDVHV RU SLHFHV� 7KH
SHGDO PRYHPHQWV DUH ZULWWHQ HLWKHU EHIRUH WKH PXVLFDO H[DPSOH� LQ RUGHU IRU WKH
KDUSLVW WR ೩[ WKH FRUUHFW SHGDOV DFFRUGLQJ WR WKH NH\ RI WKH SLHFH� RU GXULQJ WKH
SLHFH� %DFNRIHQ SURSRVHV D XQLTXH V\VWHP RI VKRZLQJ ZKLFK SHGDOV WR PRYH LQ D
SLHFH� E\ SODFLQJ WKH SHGDO PRYHPHQWV RQ DQ LQQHU PXVLFDO VWDYH�

P,މ IROJHQGHQ %H\VSLHO ZHUGHQ GLHMHQLJHQ 3HGDOH� GLH LFK LQ GHU PLWWOHUQ
/LQLH DQI¾KUH� XQG GLH PLW HLQHP 4XHUVWULFK EH]HLFKQHW VLQG� QLFKW
JHVWHFNW� VRQGHUQ QXU GLH PLW HLQHP � EH]HLFKQHWHQ� 'LH PLW HLQHP R�
ZHUGHQ DXIJHPDFKWފ���

)LJXUH ���� LV DQ H[DPSOH RI WKLV WKUHH�VWDYHG PXVLF QRWDWLRQ� ,Q EDU �� WKH $ SHGDO
LV XQ೩[HG WR EHJLQ WKH SLHFH� ,Q EDU � WKH OHIW IRRW SUHVVHV WKH % SHGDO GRZQ DQG
KROGV LW XQWLO EDU �� ZKLFK LV DFWXDOO\ DQ HPSW\ EDU LQ WKH LQQHU VWDYH� 7KLV LV PRUH
OLNHO\ D SXEOLVKLQJ HUURU� DV WKH % VKRXOG EH PDUNHG KHUH ZLWK DQ ފRމ DERYH LW WR
UHOHDVH WKH SHGDO RQ WKH ೩UVW FURFKHW RI WKH EDU� ,Q EDU �� WKH ULJKW IRRW ೩[HV WKH
$ SHGDO� ,Q EDU �� WKH ULJKW IRRW SUHVVHV WKH ) SHGDO GRZQ DQG KROGV LW XQWLO WKH
೩UVW FURFKHW RI EDU ��� ZKHUH DQ ) PDUNHG ZLWK DQ ފRމ DERYH LW VKRXOG EH QRWDWHG
RQ WKH PLGGOH VWDYH� 2Q WKH VHFRQG FURFKHW RI EDU ��� WKH ULJKW IRRW SUHVVHV WKH (
SHGDO GRZQ DQG KROGV LW XQWLO EDU ��� DV ZULWWHQ� ,Q EDU ��� WKH OHIW IRRW SUHVVHV WKH
& SHGDO GRZQ DQG KROGV� DOVR XQWLO EDU ��� ZKHUH LW VKRXOG EH UHOHDVHG ZLWK WKH (�
,Q EDU ��� WKH OHIW IRRW SUHVVHV WKH % SHGDO GRZQ DQG WKH ULJKW IRRW SUHVVHV WKH *
SHGDO GRZQ DQG ERWK DUH KHOG XQWLO WKH ೩UVW FURFKHW RI EDU �����

)LJXUHV ���� DQG ���� DUH IDVFLQDWLQJ H[DPSOHV WKDW VKRZ WKDW SHGDOV FDQ EH VLPSO\
SUHVVHG GRZQ DQG KHOG RYHU VHYHUDO EDUV� DQG WKDW WKLV ZDV QRUPDO SUDFWLFH� UDWKHU

��'HPDU� 0«WKRGH� ��� 'HVDUJXV� 1RXYHOOH P«WKRGH� ��
��&RXVLQHDX� 0«WKRGH� ����� ���
��3ROOHW� 0«WKRGH� F� ����� ���
��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ���
��1DGHUPDQ� �FROH� ���
��,ELG�� ��� ���
��%DFNRIHQ� $QOHLWXQJ� ����� ���
��3ROOHW� 0«WKRGH� F� ����� ���
��.UXPSKROW]� 3ULQFLSHV� ���
��1DGHUPDQ� �FROH� ���
��-RKDQQ *HRUJ +HLQULFK %DFNRIHQ� $QOHLWXQJ ]XP +DUIHQVSLHO� 1HXH $XVJDEH �/HLS]LJ� %UHLWNRSI XQG
+¦UWHO� ������ ��� Q,މ WKH IROORZLQJ H[DPSOH� WKRVH SHGDOV WKDW , VKRZ LQ WKH PLGGOH OLQH� DQG WKRVH
GHQRWHG ZLWK D OLQH DUH QRW ೩[HG� RQO\ WKRVH PDUNHG ZLWK D �� 7KRVH ZLWK DQ R� DUH WR EH XQ೩[HGފ�
��$QRWKHU VHFWLRQ RI WKLV VDPH SLHFH LV IRXQG LQ ೩J� �����
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)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� 1HXH $XVJDEH� ���
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WKDQ ೩[LQJ SHGDOV� 7KLV QRWDWLRQ LV FXPEHUVRPH DQG RFFXSLHV PXFK VSDFH� %DFNRIHQ
GRHV QRW XVH WKLV V\VWHP DJDLQ LQ KLV PHWKRGV�

,Q EDU � RI ೩J� ����� WKH SHGDO $ LV PDUNHG LQ WKH VFRUH� ,W LV WKH RQO\ SHGDO PDUNHG
EHFDXVH DOO WKH FKURPDWLF DOWHUQDWLRQV DUH LQ WKH PXVLF DQG WKHVH GRXEOH XS DV WKH
SHGDO VROXWLRQV� 7KH $ LV PDUNHG LQ EDU � EHFDXVH LW LV D SHGDO PRYH WKDW LV QRW
UHODWHG WR D QRWH LQ WKH VFRUH� VR DV LW LV UHPRYHG IURP WKH PXVLFDO JHVWXUH� LW LV
D PHFKDQLFDO RSHUDWLRQ� :KDW LV DOVR LQWULJXLQJ WR QRWH LV WKDW EDU � LV D SHUIHFW
H[DPSOH ZKHUH GRXEOH� RU WULSOH�SHGDOOLQJ FRXOG RFFXU DQG \HW %DFNRIHQ GRHV QRW
QRWDWH LW� ,W LV P\ RSLQLRQ WKDW WKH WKHRU\ RI GRXEOH� DQG WULSOH�SHGDOOLQJ DUH LQFOXGHG
LQ WKH WUHDWLVH� EXW DV WKHVH WHFKQLTXHV ZHUH FRQVLGHUHG ފH[WHQGHGމ WHFKQLTXHV IRU
WKH YLUWXRVR SOD\HUV� XVHUV RI WKH WUHDWLVH FRXOG SOD\ WKH SLHFHV ZLWK D VLPSOH DQG
XQFRPSOLFDWHG SHGDO WHFKQLTXH� PRYLQJ RQH SHGDO ZLWK RQH IRRW DW D WLPH���

)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� 1HXH $XVJDEH� ���

1DGHUPDQ OLVWV D VHULHV RI DEEUHYLDWLRQV WR VKRZ WKH SHGDO PRYHPHQWV WKDW KH
HPSOR\V LQ KLV PXVLF� 7KHVH LQFOXGH ފ�DFމ IRU ފ[DFFURFKHމ �೩[LQJ�� ފ�»Gމ IRU
ފ[G«FURFKHމ �XQ೩[LQJ�� ފ�SUHVމ IRU ފ[SUHVVHމ �SUHVV GRZQ�� ފ�OHYމ IRU ފOHYHUމ
�UHOHDVH�� ފ�DFFLމ IRU SªGDOHމ DFFLGHQWHOOHފ �SUHVV GRZQ DQG KROG�� �DFމGކDފ IRU
[DFFURFKHމ GކDYDQFHފ �೩[ LQ DGYDQFH� DQG �»GމGކDފ IRU [G«FURFKHމ GކDYDQFHފ �XQ೩[
LQ DGYDQFH����

6L[ RI WKHVH DEEUHYLDWLRQV DUH IRXQG LQ WKH $QGDQWH QRQ WURSSR RQ S� ��� VKRZQ
LQ ೩J� ����� 7KH DEEUHYLDWLRQ ފ�DFFLމ IRU SªGDOHމ DFFLGHQWHOOHފ� ZKLFK PHDQV WR
SUHVV GRZQ DQG KROG� LV QRW XVHG KHUH DV WKLV WHUP GRHV QRW FOHDUO\ VKRZ WKH KDUSLVW
ZKHUH WR UHOHDVH WKH SHGDO LQ WKH EDU� 1DGHUPDQ XVHV WKH HTXLYDOHQW WHUPV ފ�SUHVމ
IRU ފ[SUHVVHމ DQG ފ�OHYމ IRU ފOHYHUމ HDFK WLPH D SHGDO LV SUHVVHG GRZQ IRU D VKRUW
WLPH DQG WKHQ UHOHDVHG���

��6HH ೩J� ���� IRU %DFNRIHQކV ZULWWHQ RXW H[DPSOH RI GRXEOH� DQG WULSOH�SHGDOOLQJ�
��1DGHUPDQ� �FROH� ���
��&RXVLQHDX� 0«WKRGH� ����� ���&RXVLQHDX DOVR XVHV WKH DEEUHYLDWLRQV ފF$މ DQG ފ»'މ IRU DFFURFKHU
DQG G«FURFKHU�
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)LJXUH ����� 1DGHUPDQ� �FROH� ���

$QRWKHU VRXUFH ZKLFK PD\ XVH V\PEROV IRU SHGDO PRYHPHQWV LV FXUUHQWO\ ORVW�
([HUFLVH GH PRGXODWLRQ E\ -RVHI *HOLQHFN�� LQFOXGHV D�

VW«QRJUDSKLHމ GH OD KDUSHޓFH SHWLW YRFDEXODLUH� TXL UHQIHUPH WRXWH
OD ODQJXH GHV SLHGV GH OކDUWLVWH� LO QH UHVWH SRLQW GކLQFHUWLWXGH VXU OHV
RS«UDWLRQV ¢ IDLUH� VL[ VLJQHV GH IRUPH WUªV�VLPSOH VX೨LVHQW SRXU WRXW
FHODފ���

����� 3HGDO PDUNLQJV LQ PXVLFDO H[DPSOHV LQ WUHDWLVHV

7KLV VHFWLRQ VKRZV D YDULHW\ RI ZD\V WKDW SHGDO PRYHPHQWV ZHUH ZULWWHQ LQ WKH
PXVLFDO H[DPSOHV DQG SLHFHV ZKLFK DUH IRXQG LQ KDUS WUHDWLVHV DQG PHWKRGV�

2QH RI WKH PRVW H[DPSOHV RI ೩[LQJ DQG XQ೩[LQJ SHGDOV RQ ERWK VLGHV RI WKH KDUS LV
IRXQG LQ 3ROOHWކV 0«WKRGH� ZKHUH DFFURFKH] DQG G«FURFKH] DUH ZULWWHQ EHWZHHQ
WKH VWDYHV��� )LJXUH ���� LV WKH VHFRQG SDJH RI �� /H©RQ DQG WKH VWXG\ LV IRU D KDUS
VHW�XS LQ WKH NH\ RI (�೪DW PDMRU� ,Q EDU ��� WKH & SHGDO LV ೩[HG LQ SUHSDUDWLRQ IRU
EDU �� ZKLFK FRQWDLQV &੤ކV ZLWK WKH OHIW IRRW� 7KLV SHGDO QHHGV WR EH ೩[HG EHFDXVH
WKH OHIW IRRW LV UHTXLUHG WR XQ೩[ WKH % SHGDO LQ EDU �� IRU WKH %੢ކV LQ EDU ��� 7KH (
SHGDO ZKLFK KDV EHHQ DOUHDG\ ೩[HG EHIRUH EDU �� LV UHOHDVHG ZLWK WKH ULJKW IRRW DW
WKH VDPH WLPH DV WKH & SHGDO LV XQ೩[HG ZLWK WKH OHIW IRRW�

)LJXUH ���� LV RQH RI WKH IHZ H[DPSOHV ZKHUH SHGDOV DUH QRW ೩[HG� EXW UDWKHU
SUHVVHG GRZQ DQG UHOHDVHG VKRUWO\ DIWHUZDUGV� 'HPDU ZULWHV EHWZHHQ WKH VWDYHV�
[DFKH/މ GHVXLWH OD �HUH SHGDOHV SRXU SUHQGUH OD �Gފ���

��-RVHI *HOLQHFN� ([HUFLVH GH PRGXODWLRQ �3DULV� ������ -RVHI *HOLQHFN ������������ &]HFK FRPSRVHU
DQG SLDQLVW�
��9DUL«W«Vމ� 6XU GH QRXYHDX[ VLJQH SURSRV«V SRXU OD QRWDWLRQ GH OD KDUSHފ� 5HYXH PXVLFDOH� �����
��ހ���� WKLVޓމ EULHI YRFDEXODU\� WKDW FRQWDLQV DOO WKH WHUPLQRORJ\ RI WKH IHHW RI WKH DUWLVW� 1R XQFHUWDLQW\
RI WKH RSHUDWLRQV WR EH FDUULHG RXW ZLOO UHPDLQ� VL[ VLPSOH VLJQV DUH VX೨LFLHQW IRU DOOފ�
��3ROOHW� 0«WKRGH� F� ����� ���
��'HPDU� 0«WKRGH� ��� 5HOHDVHމ WKH ೩UVW SHGDO LPPHGLDWHO\ WR RSHUDWH WKH VHFRQGފ�
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)LJXUH ����� 3ROOHW� 0«WKRGH� ���

)LJXUH ����� 'HPDU� 0«WKRGH� ��

7KLV VWDWHPHQW EHWZHHQ WKH VWDYHV PD\ VHHP UHGXQGDQW� DV WKH KDUSLVW FRXOG
DFWXDOO\ MXVW UHDG WKH VFRUH DQG PRYH WKH SHGDOV DFFRUGLQJ WR WKH DFFLGHQWDOV
ZULWWHQ� ,W LV SUREDEO\ XQGHUOLQHG KHUH WR VKRZ WKH KDUSLVW WKDW LW LV QRUPDO SUDFWLFH
WR PRYH D SHGDO IRU HYHU\ DFFLGHQWDO LQ D SLHFH� ZKLFK LV QRW SDUW RI WKH NH\ RI WKH
SLHFH� ,Q IDFW� WKLV LV RQH RI WKH IHZ H[SOLFLW H[DPSOHV RI SUHVVLQJ DQG UHOHDVLQJ
PRWLRQV IRXQG LQ DOO NQRZQ KDUS WUHDWLVHV DQG PHWKRGV� 8VXDOO\ WKH H[DPSOHV VKRZ
ZKHUH WR ೩[ DQG XQ೩[ SHGDOV� EHFDXVH WKHVH DFWLRQV PD\ QHHG WR RFFXU LQ D EDU
WKDW LV D EDU RU WZR EHIRUH RU DIWHU WKH QRWDWHG DFFLGHQWDO LQ WKH VFRUH� )L[LQJ DQG
XQ೩[LQJ DUH SODQQHG DFWLRQV DQG DUH QRW SDUW RI WKH PXVLFDO JHVWXUH�

7KH IROORZLQJ H[DPSOH� ೩J� ����� VKRZV WKLV VRUW RI SODQQLQJ DOUHDG\ ZULWWHQ LQ WKH
VFRUH IRU WKH OHDUQHU RI WKH KDUS� %DU � RI $LU GH OD 0ROLQDUD� 3U«OXGH� QR� � KDV
DQ (੢ DQG DQ )੤� ZKLFK ERWK QHHG WR EH PRYHG LQ WKH VDPH EDU DQG ZLWK WKH VDPH
IRRW��� 'HPDU VXJJHVWV WR XQ೩[ WKH ( SHGDO LQ DGYDQFH LQ EDU �� VR WKDW WKH IRRW LV
IUHH WR SUHVV GRZQ DQG UHOHDVH WKH ) SHGDO LQ EDU �� 2QFH DJDLQ� 'HPDU PDUNV WKDW
WKH ( SHGDO QHHGV WR EH UH�೩[HG LQ EDU WR FRQWLQXH WKH SLHFH LQ ) PDMRU�

7KLV H[DPSOH LQ ೩J� ���� IURP WKH $LU GHV GHX[ -DORX[ FRPELQHV UHDGLQJ DQ
DFFLGHQWDO WR PRYH RQH SHGDO DQG SODQQLQJ DQRWKHU SHGDO� ZKHUH QHLWKHU SHGDO LV
೩[HG� 'HVDUJXV ZULWHV LQ EDU �� WR SUHVV WKH ) DQG % SHGDOV GRZQ� RQH ZLWK HDFK
IRRW IRU QHDUO\ ೩YH EDUV H/މ� SLHG VXU OH )D HW VXU OH 6Lފ�� 7KH )੤ LV ZULWWHQ LQ WKH
VFRUH LQ EDU �� DQG WKH KDUSLVW FRXOG ZDLW XQWLO WKH HQG RI EDU �� WR SUHVV WKH %
��,ELG�� ���
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)LJXUH ����� 'HPDU� 0«WKRGH� ��

SHGDO GRZQ RQ LWV RZQ� +RZHYHU� LW LV RIWHQ PRUH FRQYHQLHQW DQG PXVLFDO WR PRYH
WZR SHGDOV DW RQFH� HVSHFLDOO\ DV WKH SLHFH PRGXODWHV WR ' PDMRU LQ EDU �� DQG ERWK
WKHVH DFFLGHQWDOV DUH SDUW RI WKH QHZ NH\� :KHQ WKH SLHFH UHWXUQV WR ' PLQRU� ERWK
SHGDOV DUH UHOHDVHG LQ EDU �� [ODFKHމ� OHV 3«GDOHVފ����

)LJXUH ����� 'HVDUJXV� 7UDLW«� ��HU 5HFXHLO� ��

7KH DFW RI PRYLQJ WZR SHGDOV WRJHWKHU ZLWK WZR IHHW LV UDUHO\ GLVFXVVHG DV D VSHFLDO
WHFKQLTXH� %RFKVD VXJJHVWV WR VHUUHUޓމ OHV GHX[ JHQRX[ FRQWUH OD KDUSHފ ZKHQ
WZR SHGDOV DUH RSHUDWHG� RQH E\ HDFK IRRW� +H LQFOXGHV H[HUFLVHV IRU SUHVVLQJ DQG
UHOHDVLQJ WZR SHGDO WRJHWKHU ZLWK WZR IHHW� EXW DOVR IRU SUHVVLQJ RQH SHGDO GRZQ
ZLWK RQH IRRW ZKLOH DQRWKHU SHGDO LV UHOHDVHG ZLWK DQRWKHU IRRW��� $QRWKHU PXVLFDO
H[DPSOH RI VSHFL೩FDOO\ XVLQJ WZR IHHW WR RSHUDWH WZR SHGDOV� WKH ) DQG % SHGDOV� LV
IRXQG LQ 'HVDUJXVކ 7UDLW«���

��'HVDUJXV� 7UDLW« J«Q«UDO� 3UHPLªUH 5HFXHLO� ���
��%RFKVD� 1RXYHOOH P«WKRGH� ���ހ�� FORVHޓމ WKH WZR NQHHV DJDLQVW WKH KDUSފ� $OVR LQ %RFKVD� 7DVWHIXO
([HUFLVHV� ���
��'HVDUJXV� 7UDLW« J«Q«UDO� ���
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&RQFOXVLRQ

7KH ೩UVW SHGDO PDUNLQJV LQ WKH KLVWRU\ ZHUH ZULWWHQ WR VKRZ WKH HQKDUPRQLF
VROXWLRQV IRU WKH QRWDWHG PXVLF� ZKHQ FHUWDLQ ZULWWHQ QRWHV ZHUH QRW DYDLODEOH
RQ WKH KDUS� ZKHQ VHW�XS LQ D FKRVHQ ފEDVHމ NH\�

7KH VHFRQG VWDJH RI SHGDO PDUNLQJV DUH WKRVH PDUNLQJV IRXQG EHIRUH RU DIWHU DQ
DFFLGHQWDO LQ WKH VFRUH� 6RPHWLPHV WKH KDUSLVWV PXVW RSHUDWH WZR SHGDOV RQ WKH
VDPH VLGH RI WKH KDUS VHSDUDWHO\ �RQH DIWHU DQRWKHU� DQG RQH RI WKHVH PD\ KDYH WR
೩[HG DQG WKHQ ODWHU XQ೩[HG� 7KH PRYHPHQW GRHV QRW RFFXU H[DFWO\ DW WKH PRPHQW
WKDW WKH DFFLGHQWDO LV ZULWWHQ LQ WKH VFRUH� VR� WKHUHIRUH� QHHGV WR EH ZULWWHQ�

7KHVH PDUNLQJV VKRZ WKH XVH RI RQH SHGDO DW D WLPH� DQG WZR SHGDOV RSHUDWHG E\
WZR IHHW LQ WKH IROORZLQJ VLWXDWLRQV�

ޏ SXWWLQJ WKH KDUS LQ WKH NH\ RI WKH SLHFH WKDW ZLOO EH SOD\HG�
ޏ ೩[LQJ�XQ೩[LQJ D SHGDO ZKLFK LV UHTXLUHG IRU VHYHUDO EDUV RU IRU D ORQJ WLPH�
ޏ ೩[LQJ D SHGDO LQ RUGHU WR OHDYH WKH VDPH IRRW IUHH WR PRYH WR DQRWKHU SHGDO
RQ WKH VDPH VLGH RI WKH KDUS�

����� 'RXEOH� DQG WULSOH�SHGDOOLQJ

7KLV VHFWLRQ GHDOV ZLWK VRPH RI WKH PRVW LPSRUWDQW KLVWRULFDO VRXUFHV IRU RSHUDWLQJ
SHGDOV LQ D ZD\ WKDW PD\ VHHP LPSRVVLEOH WR PRVW KDUSLVWV� %RFKVD VWDWHG WKDW
SHGDOOLQJ LQ WKH HLJKWHHQWK DQG QLQHWHHQWK FHQWXULHV KDG EHFRPH WKH JUHDWHVWމ
GL೨LFXOW\ RI WKH LQVWUXPHQWފ DQG PXOWL�SHGDOOLQJ PD\ KDYH EHHQ WKDW ZKLFK GLYLGHG
WKH DPDWHXU KDUSLVW IURP WKRVHމ PRUH DPELWLRXV DUWLVWVފ� WKH YLUWXRVL RI WKH KDUS����

(YHU\ NQRZQ WUHDWLVH DQG PHWKRG WKDW GLVFXVVHV PXOWL�SHGDOOLQJ LV UHYLHZHG KHUH�
VRPH VRXUFHV IRU WKH ೩UVW WLPH� 7KHUH DUH RQO\ ೩YH KDUSLVW�DXWKRUV ZKR PHQWLRQ
PXOWL�SHGDOOLQJ� LQGLFDWLQJ WKH UDULW\ RI WKH SUDFWLFH DPRQJ WKH DYHUDJH KDUSLVW RI
WKH SHULRG���� 7KH VFDUFLW\ RI VRXUFHV PD\ EH GXH WR WKH IDFW WKDW WUHDWLVHV ZHUH
DLPHG DW DPDWHXU KDUSLVWV� ZKRVH UHSHUWRLUH FRQWDLQHG IHZ PRGXODWLRQV VR QR
VSHFLDO WHFKQLTXH ZDV D UHTXLVLWH WR HQMR\ SOD\LQJ WKH KDUS� ,W LV PRUH OLNHO\ WKDW
WKH SURIHVVLRQDO KDUSLVWV ZKR XVHG WKHVH WHFKQLTXHV JXDUGHG WKHP OLNH VHFUHWVމ RI
WKH WUDGHފ�

������� %DFNRIHQކV $QOHLWXQJ

%DFNRIHQ LV WKH HDUOLHVW SXEOLVKHG WUHDWLVH WKDW GLVFXVVHV PXOWL�SHGDOOLQJ���� :KHQ
KH ೩UVW PHQWLRQV SUHVVLQJ GRZQ WZR SHGDOV� QDPHO\ WKH ) DQG $ ZLWK WKH ULJKW IRRW�
KH JLYHV D VROXWLRQ WR DYRLG GRXEOH�SHGDOOLQJ�
���%RFKVD� 1RXYHOOH P«WKRGH� ���
���%DFNRIHQ� $QOHLWXQJ� ����� ��� %DFNRIHQ� $QOHLWXQJ� ����� ��� ;DYLHU 'HVDUJXV� &RXUV FRPSOHW GH
KDUSH RX GLFWLRQQDLUH GH OH©RQV DUUDQJ«HV SRXU OD KDUSH� �H «G� �3DULV� )UH\� ������ ��� 'HVDUJXV� 7UDLW«
J«Q«UDO� ��� %RFKVD� 1RXYHOOH P«WKRGH� ��� %RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ��� &KDOORQHU� $ 1HZ
3UHFHSWRU� ��� 1DGHUPDQ� �FROH� ���
���%DFNRIHQ� $QOHLWXQJ� ����� ��� %DFNRIHQ� $QOHLWXQJ� ����� ���
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�LHMHQLJHQ'މ I¾U GLH HV ]X VFKZHU IDOOHQP¸FKWH� GLHVH � 3HGDOH� QHKPOLFK
GDV ) XQG $V EH\QDKH ]XJOHLFK DXI]XPDFKHQ� N¸QQHQ VLFK GDGXUFK
KHOIHQ� GDVV VLH GDV )LV YRUKHU QXU GUH\ $FKWHO ODQJ VLQJHQ ODVVHQ� XQG
EH\ GHP YLHUWHQ GLH 6DLWHQ G¦PSIHQ� LQGHVVHQ N¸QQHQ VLH GDV 3HGDO
DXIPDFKHQ� XQG DOVR XP GHVWR EHTXHPHU GDV $V DX೪¸VHQފ����

)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� ��

%DFNRIHQ XVHV WKUHH PXVLFDO VWDYHV� WKH XSSHU RQH IRU WKH ULJKW KDQG DQG WKH ORZHU
RQH IRU WKH OHIW KDQG� 7KH PLGGOH VWDYH VKRZV WKH SHGDOV WKDW DUH WR EH PRYHG LQ
HDFK EDU� 7KHVH V\PEROV KDYH EHHQ GLVFXVVHG LQ VHFWLRQ ������

)LJXUH ���� LV FRPSRVHG IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU���� 7KH
$ SHGDO LV DOUHDG\ ೩[HG IURP EDU � IRXQG LQ )LJ� ����� 7KH ) SHGDO LV ೩[HG LQ EDU
��� LQ RUGHU WR OHDYH WKH ULJKW IRRW IUHH WR UHOHDVH WKH ( SHGDO LQ EDU ��� %DFNRIHQ

���%DFNRIHQ� $QOHLWXQJ� ����� ��� RU(މ WKRVH� IRU ZKRP LW ZRXOG EH WRR GL೨LFXOW WR PRYH WKHVH WZR
SHGDOV� QDPHO\ WKH ) DQG $੢ WRJHWKHU� WKH\ FDQ WKHUHE\ EH KHOSHG� ZKHQ \RX OHW WKH )੤ YLEUDWH RQO\ IRU
WKUHH FURFKHWV DQG LQ WKH IRXUWK EHDW GDPSHQ WKH VWULQJV� WKHUHE\ \RX FDQ RSHQ >UHOHDVH@ WKH SHGDO� DQG
WKHUHIRUH PDNH LW HDVLHU WR UHOHDVH WKH $੢ފ�
���6HH )LJ� ���� IRU WKH ೩UVW SDJH RI WKLV SLHFH�
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VXJJHVWV WR ೩UVW UHOHDVH WKH ) SHGDO DIWHU GDPSLQJ WKH ) VWULQJ LQ WKH EDVV RQ WKH
IRXUWK TXDYHU RI EDU ��� 7KLV OHDYHV WKH ULJKW IRRW IUHH WR PRYH TXLFNO\ WR WKH $
SHGDO WR UHOHDVH LW LQ WLPH WR SOD\ $੢ LQ EDU ��� %DFNRIHQ SURYLGHV WKH KDUSLVW ZLWK
DQ HDV\ VROXWLRQ WR DYRLG GRXEOH�SHGDOOLQJ DQG VKRZV DQ DPDWHXU KDUSLVW KRZ WR
DSSURDFK WKH GL೨LFXOW VLWXDWLRQ RI UHDGLQJ WZR FKDQJHV RI DFFLGHQWDOV WKDW RFFXU DW
WKH VDPH WLPH SOXV WKH DGGHG GL೨LFXOW\ WKDW WKH SHGDOV IRU WKRVH WZR QRWHV DUH RQ
WKH VDPH VLGH RI WKH KDUS� 7KLV KDUPRQLF SURJUHVVLRQ� WZR FRQVHFXWLYH GLPLQLVKHG
�WK FKRUGV� LV WKH PRVW XVHG SURJUHVVLRQ LQ WKH KDUS UHSHUWRLUH� ZKHUH GRXEOH� RU
WULSOH�SHGDOOLQJ LV WKH PRVW REYLRXV DQG HDVLHVW VROXWLRQ�

'RXEOH�SHGDOOLQJ WHFKQLTXH FRXOG EH XVHG LQ EDU ��� ZKLFK ZRXOG XVXDOO\ HQWDLO
UHOHDVLQJ WKH ) DQG $ SHGDOV WRJHWKHU IURP D ೩[HG VWDWH� +RZHYHU� WKLV PRYHPHQW
LV SRVVLEOH� LI WKH * SHGDO LV IROGHG DZD\� ,Q WKLV H[DPSOH E\ %DFNRIHQ� WKH * SHGDO
FDQQRW EH IROGHG DZD\ IRU WKH HQWLUH SLHFH� DV KH FOHDUO\ LQGLFDWHV WR XVH WKH *
SHGDO LQ EDUV ������

,W LV WKH DXWKRUކV RSLQLRQ WKDW WKLV H[DPSOH LQ ೩J� ���� LV D KDUPRQLF VHTXHQFH�
ZKHUH GRXEOH�SHGDOOLQJ ZRXOG XVXDOO\ RFFXU� EXW DFWXDOO\ LQ WKLV FDVH� LW LV QRW
SRVVLEOH� $ VROXWLRQ ZRXOG EH WR HLWKHU IROG DZD\ WKH * SHGDO LQ EDU ��� RU SOD\
WKH *੤V LQ EDUV ����� ZLWK WKH HQKDUPRQLF $੢� QRW UHVSHFWLQJ %DFNRIHQކV SHGDO
LQGLFDWLRQV�

$QRWKHU H[DPSOH RI GRXEOH�SHGDOOLQJ LQ IRXQG %DFNRIHQކV $QOHLWXQJ� 7KLV H[DPSOH
LV LQWURGXFHG VWDWLQJ�

V)މ JLEW DXFK )¦OOH� ZR � QHEHQ HLQDQGHU VWHKHQGH 3HGDOH ]XJOHLFK
JHWUHWHQ ZHUGHQ P¾VVHQފ����

)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� ��

7KLV PXVLFDO H[DPSOH LQ ೩J� ���� KDV QR IXUWKHU ZULWWHQ H[SODQDWLRQ� 7KH OHIW IRRW
SUHVVHV GRZQ WKH % DQG & SHGDOV WRJHWKHU DW WKH EHJLQQLQJ RI EDU �� KROGLQJ WKHP
GRZQ DQG WKHQ UHOHDVLQJ WKHP RQ WKH IRXUWK FURFKHW RI WKH EDU� 7KH WZR QRWHV %੣
���,ELG�� ��� %DFNRIHQ� $QOHLWXQJ� ����� ��� 7KHUHމ DUH DOVR RFFDVLRQV� ZKHUH WZR DGMDFHQW SHGDO PXVW
EH SUHVVHG GRZQ WRJHWKHUފ�
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DQG &੤� DUH PDUNHG ZLWK D OLQH DERYH WKHP WR LQGLFDWH ZKLFK SHGDOV WR PRYH� 7KH
VDPH GRXEOH�SHGDO PRYHPHQW LV UHTXLUHG LQ EDU � DQG WKHQ WKH SHGDOV DUH KHOG XQWLO
WKH HQG RI WKH H[DPSOH���� $Q DOWHUQDWLYH VROXWLRQ IRU EDU � ZRXOG EH WR ೩[ WKH %
DQG & SHGDO RQH DIWHU DQRWKHU GXULQJ EDU �� DV WKHUH LV WLPH WR GR VR�

%DUV ��� VKRZ GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW� 7KH ULJKW IRRW SUHVVHV WKH *
SHGDO GRZQ DW WKH HQG RI EDU �� UHOHDVHV LW DW WKH EHJLQQLQJ RI EDU � DQG WKHQ WKH )
DQG * SHGDO DUH SUHVVHG GRZQ WRJHWKHU GXULQJ WKH VHFRQG FURFKHW RI EDU � DQG KHOG
XQWLO WKH HQG RI WKH SLHFH� $QRWKHU SRVVLEOH VROXWLRQ ZRXOG EH WR SUHVV WKH ) DQG
* SHGDOV GRZQ WRJHWKHU RQ WKH ODVW TXDYHU RI EDU �� DYRLGLQJ WKH )੣ WKDW SURFHHGV
WKH XOWLPDWH TXDYHU� ,Q WKLV H[DPSOH GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW LV QRW
DEVROXWHO\ QHFHVVDU\� 7KH * SHGDO FRXOG EH ೩[HG GXULQJ EDU � DQG WKHQ WKH ) SHGDO
೩[HG LQ EDU �� ERWK ೩[HG XQWLO WKH HQG RI WKH SLHFH�

,Q ೩J� ����� GRXEOH�SHGDOOLQJ LV RQO\ HVVHQWLDO IRU WKH ODVW FURFKHW RI EDU �� ZKHUH
WKH & DQG % SHGDOV KDYH WR EH ORZHUHG LQ UDSLG VXFFHVVLRQ IRU WKH GRZQZDUG PHORGLF
PLQRU VFDOH�

%DFNRIHQ WKHQ JLYHV DQ H[DPSOH RI WULSOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW DV VKRZQ LQ
೩J� ����� 7KH KDUPRQLF SURJUHVVLRQ RI WKH GLPLQLVKHG FKRUG LV YHU\ FRPPRQ LQ
FODVVLFDO PXVLF� ZKHUH WKH FKRUG RI ) PLQRU SURJUHVVLQJ WR * PLQRU RU (�೪DW PDMRU
XVHV WKH GLPLQLVKHG FKRUG RQ )੤ DV D SLYRWLQJ FKRUG� ,Q WKLV H[DPSOH WKH QRWDWHG
*੢ LQ WKH PXVLF LV SOD\HG E\ WKH HQKDUPRQLF )੤� %DFNRIHQ ZULWHV�

XZHLOHQ=މ PXVV PDQ PLW HLQHP )XVV � 3HGDOH ]XJOHLFK WUHWHQފ����

)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� ��

7KLV H[DPSOH IROORZV ZLWK WKLV H[SODQDWLRQ�

U¾(މ )UDXHQ]LPPHU LVW GLHV DOOHUGLQJV VHKU EHVFKZHUOLFK� GHQQ GD VLH
N¾U]HUH )¾VVH KDEHQ� DOV ZLU� VR N¸QQHQ VLH GLH � 3HGDOH )� * XQG $V�

���7KH VODVKHV DUH SRVLWLRQHG LQFRUUHFWO\ LQ WKH WKLUG FURFKHW RI EDU �� WKH WZR VODVKHV VKRXOG EH SODFHG
RYHU WKH E੣� DQG F੤�� 6HH VWHP\6މ RI SLWFK QRWDWLRQފ� XQGHU �ފEEUHYLDWLRQV$މ SDJH [�
���%DFNRIHQ� $QOHLWXQJ� ����� ��� 1RZމ DQG WKHQ RQH PXVW SUHVV GRZQ WKUHH SHGDOV ZLWK RQH IRRWފ�
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ZHQQ VLH VHOELJH DXFK ]XJOHLFK HUUHLFKHQ� GHQQRFK GHV PLWWOHUQ 3HGDOV
ZHJHQ� QLFKW JOHLFK VWDUN WUHWHQ� ,FK ZROOWH GDKHU GHQ )UDXHQ]LPPHUQ
XQPDVVJHEOLFK DQUDWKHQ� ZHQQ VROFKH 6WHOOHQ� ZLH GLH HUVW DQJHI¾KUWH�
YRUNRPPHQ VROOWHQ� GDV ]ZLVFKHQ LQQH OLHJHQGH 3HGDO� QHKPOLFK GDV
*� ZHOFKHV RKQHKLQ XPVRQVW JHWUHWHQ ZLUG� YRUKHU PLW GHU )XVVVSLW]H
DXI]XKHEHQ� XQG DQ GHQ .¸USHU GHU +DUIH DQ]XOHKQHQ� HV DEHU VRJOHLFK
QDFKKHU ZLHGHU KHUXQWHU ]X WUHWHQފ����

,W LV WKH DXWKRUކV H[SHULHQFH� WKDW GRXEOH�SHGDOOLQJ ZLWK WKH * �RU &� SHGDO IROGHG XS
ZRUNV LQ PRVW FDVHV IRXQG LQ WKH KDUS UHSHUWRLUH� 7ZR IXUWKHU H[DPSOHV RI GRXEOH�
RU WULSOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW LV IRXQG LQ WKH ೩QDO SLHFH RI WKH VHFRQG HGLWLRQ
RI WKH $QOHLWXQJ����

/HIW IRRW RQ ( SHGDO� ULJKW IRRW RQ % SHGDO

%DFNRIHQކV WKLUG HGLWLRQ RI KLV PHWKRG LV FRQVLGHUDEO\ GL೨HUHQW IURP KLV HDUOLHU
SXEOLFDWLRQV� ,W ZDV ೩UVW DGYHUWLVHG LQ WKH $OOJHPHLQH PXVLNDOLVFKH =HLWXQJ LQ 0D\
���� DQG WDNHV LQWR DFFRXQW WKH GRXEOH�DFWLRQ SHGDO KDUS� \HW WKH VHFWLRQ UHJDUGLQJ
WKH *HUPDQ +DNHQKDUIH LV VWLOO LQFOXGHG� +H LQFOXGHV QHZ H[HUFLVHV DQG H[DPSOHV
DQG JLYHV WKH ೩UVW PXVLFDO H[DPSOH RI D VLWXDWLRQ ZKHUH HDFK IRRW RSHUDWHV WKH
LQQHUPRVW SHGDO RQ WKH RWKHU VLGH RI WKH KDUS� DV VKRZQ LQ ೩J� ��������

)LJXUH ����� %DFNRIHQ� +DUIHQ�6FKXOH� ��

������� 'HVDUJXVކ 0HWKRGV

;DYLHU 'HVDUJXV ZURWH DERXW WULSOH�SHGDOOLQJ LQ WKH UHYLVHG HGLWLRQ RI KLV &RXUV
&RPSOHW� EXW JLYHV QR PXVLFDO H[DPSOHV�
���,ELG�� ��� %DFNRIHQ� $QOHLWXQJ� ����� ��� RU(މ ZRPHQ WKLV LV KRZHYHU YHU\ GL೨LFXOW� EHFDXVH WKH\
KDYH VKRUWHU IHHW� WKDQ ZH� DV WKH\ FDQQRW SUHVV ZLWK HTXDO VWUHQJWK WKH WKUHH SHGDOV )� * DQG $� GXH WR
WKH PLGGOH SHGDO� HYHQ LI WKH\ ZHUH DEOH WR UHDFK WKH >WKUHH@� , WKHUHIRUH ZDQWHG WR VWURQJO\ DGYLVH WKH
ODGLHV� WKDW DW VXFK SODFHV� DV HDUOLHU GHVFULEHG� VKRXOG LW KDSSHQ� WKDW WKH LQQHU SHGDO� QDPHO\ WKH *�
ZKLFK KDV QR SXUSRVH WR EH SUHVVHG GRZQ� FDQ EH OLIWHG XS ZLWK WKH WRH DQG OHDQHG DJDLQVW WKH ERG\ RI
WKH KDUS� EXW LPPHGLDWHO\ DIWHUZDUGV LW VKRXOG EH IROGHG GRZQފ�
���%DFNRIHQ� $QOHLWXQJ� ����� ��� ��� 7KLV )DQWDLVLH LV QRW SDUW RI WKH ೩UVW HGLWLRQ RI WKH $QOHLWXQJ DQG
ZDV SHUIRUPHG E\ 'RUHWWH 6SRKU LQ /HLS]LJ LQ ����� $0=� QR� ��� -DQXDU\ �� ����� ����
���%DFNRIHQ� $QOHLWXQJ� ����� ��� 7KHމ ( >ZLWK DQ@ ކ]ޅ LQ WKH PRUGHQW PXVW EH SUHVVHG GRZQ ZLWK WKH
OHIW IRRW� EHFDXVH WKH ULJKW IRRW LV DOUHDG\ EXV\ ZLWK WKH $ �ކ]]ޅ ,W SOD\V RXW VLPLODUO\ LQ WKH QH[W H[DPSOH�
+HUH WKH % PXVW EH SUHVVHG GRZQ ZLWK WKH ULJKW IRRWފ�
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O,މ DUULYH TXކRQ HVW TXHOTXHIRLV REOLJ« GH PHWWUH GHX[ S«GDOHV ¢ OD IRLV
VDQV DYRLU OH WHPV GކDFFURFKHU OކXQH� SRXU PHWWUH OH SLHG VXU OކDXWUH�
DORUV� RQ PHW OH SLHG VXU OHV GHX[ S«GDOHV HQVHPEOH VL HOOHV VRQW SUªV
OކXQH GH OކDXWUH� VL HOOHV VRQW V«SDU«HV SDU XQ LQWHUP«GLDLUH� WHO TXH 0L
6RO� RX )D /D� DORUV RQ PHW OH SLHG VXU OHV WURLV S«GDOHV ¢ OD IRLV� RXU
REWHQLU OކH೨HW GH FHOOHV GRQW RQ D EHVRLQ� PDLV RQ QކXVH GH FH PR\HQ�
TXH TXDQG RQ QH SHXW SDU IDLUH PLHX[� HW OHV DXWUHV GRLYHQW «YLWHU FHW
HPEDUDV� TXL QXLW SUHVTXH WRXMRXUV ¢ OކH[«FXWLRQފ����

(YHQ LI 'HVDUJXV DSSHDUV WR SURYLGH QR FRQFUHWH H[DPSOHV RI GRXEOH� RU WULSOH�
SHGDOOLQJ� WKLV PHWKRG LQFOXGHV D FRQFHDOHG H[DPSOH RI GRXEOH�SHGDOOLQJ XVLQJ
WKH & DQG % SHGDOV LQ D SLYRWLQJ PRWLRQ� 7KH 6LPSKRQLH� ([WUDLWH GHV ĔXYUHV
GH .5803+2/7= (Q 6RO 0DMHXU DSSHDUV IURP SDJH ���� ZKLFK LV DFWXDOO\
.UXPSKROW]ކV 2S� ��� QR� �� )LJXUH ���� VKRZV EDUV ������� ,Q EDU �� WKH
KHHO RI WKH ULJKW IRRW LV SODFHG RQ WKH % SHGDO DQG KHOG GRZQ� $W WKH EHJLQQLQJ RI
EDU ��� WKH % SHGDO LV UHOHDVHG ZKLOH WKH & SHGDO LV SUHVVHG GRZQ DQG ೩[HG�

)LJXUH ����� 'HVDUJXV� &RXUV� ���

,Q 'HVDUJXVކ ODWHU WUHDWLVH RI ����� KH DJDLQ GHVFULEHV GRXEOH� DQG WULSOH�SHGDOOLQJ�
WKLV WLPH LQFOXGLQJ PXVLFDO H[DPSOHV�

O,މ HVW IDFLOH GH FRQFHYRLU TXކLO \ D ELHQ PRLQV GކHPEDUUDV ¢ PHWWUH
OH SLHG VXU XQH S«GDOH� SRXU OD O¤FKHU HQVXLWH� TXH GH OD G«FURFKHU
SRXU ¬WUH REOLJ« GH OD UDFURFKHU DSUªV� ,O IDXW GRQF VDLVLU OHV RFFDVLRQV
OHV SOXV IDYRUDEOHV SRXU VDYRLU VކHQ VHUYLU ¢ SURSRV� ,O DUULYH DXVVL
TXHOTXHIRLV TXH OކRQ HVW WHOOHPHQW SUHVV« SDU OD UHQFRQWUH GH GHX[ VLJQH
DFFLGHQWHOV� TXކRQ HVW REOLJ« GH PHWWUH OH SLHG VXU GHX[ S«GDOHV ¢ OD
IRLV� VXUWRXW TXDQG RQ QކD SDU OH WHPV GކDFFURFKHU OކXQH SRXU PHWWUH

���'HVDUJXV� &RXUV FRPSOHW� ����� ��� W,މ KDSSHQV VRPHWLPHV WKDW RQH LV REOLJHG WR SXW WZR SHGDOV DW
RQFH ZLWKRXW KDYLQJ WKH WLPH WR ೩[ RQH WR SXW WKH IRRW RQ WKH RWKHU� WKHUHIRUH� RQH SXWV WKH IRRW RQ WZR
SHGDOV DW D WLPH LI WKH\ DUH FORVH WR HDFK RWKHU� LI WKH\ DUH VHSDUDWHG E\ DQ LQWHUPHGLDU\� VXFK DV ( *� RU
) $� WKHQ RQH SXWV WKH IRRW RQ WKH WKUHH SHGDOV DW D WLPH� ERWK DFKLHYLQJ WKH UHTXLUHG H೨HFW� EXW RQH
GRHV QRW XVH WKLV ZD\� RQO\ ZKHQ WKHUH LV QR EHWWHU ZD\� DQG LW LV HYHQ WR EH DYRLGHG DV LW QHDUO\ DOZD\V
DOWHUV WKH SHUIRUPDQFHފ� ;DYLHU 'HVDUJXV �F� ����������� )UHQFK KDUSLVW� FRPSRVHU DQG WHDFKHU�



�� &+$37(5 �� 75($7,6(6� 0(7+2'6 $1' 678',(6

OH SLHG VLU OކDXWUH� 6L OHV GHX[ S«GDOHV VRQW FRQWLJ¾HV� FRPPH PL� ID�
RX VL� XW� DORUV RQ DSSX\H IRUWHPHQW OH SLHG VXUH OHV GHX[ S«GDOHV ¢ OD
IRLV SRXU REWHQLU OHV GHX[ GHPL�WRQV GRQW RQ D EHVRLQ� HW RQ OHV O¤FKH
HQVXLWH� PDLV VL OHV GHX[ S«GDOHV GRQW RQ D EHVRLQ VRQW V«SDU«HV SDU
XQH WURLVLHPH� FRPPH GDQV OކH[HPSOH VXLYDQW� DORUV RQ PHW OH SLHG VXU
OHV WURLV S«GDOHV ¢ OD IRLV� FކHVW�¢�GLUH VXU ID� VRO� OD� SRXU SURGXLUH OHV
GHX[ GHPL�WRQV GH ID� OD HW OHV O¤FKH GH VXLWH SRXU FRQWLQXHU XQ DXWUH
SDVVDJH VL OHV S«GDOHV QH VRQW SOXV Q«FHVVDLUHVފ����

)LJXUH ����� 'HVDUJXV� 7UDLW«� ��

,Q WKLV H[DPSOH� VKRZQ LQ ೩J� ����� WKH $੣ DQG )੤ DUH UHTXLUHG IURP EDU �� 7KH
H[HUFLVH VKRZV WKDW WKH ULJKW IRRW SUHVVHV GRZQ WKH )� *� DQG $ WRJHWKHU DQG KROGV
WKHP GRZQ XQWLO EDU �� ZKHQ WKH\ DUH UHOHDVHG WR SURGXFH $੢ DQG )੣�
7KLV H[DPSOH KRZHYHU FRXOG EH GRQH ZLWKRXW GRXEOH�SHGDOOLQJ� 7KH KDUS FRXOG
EH VHW�XS EHIRUH SOD\LQJ WKH H[DPSOH ZLWK WKH ) DQG $ SHGDOV ೩[HG LQ WKH ORZHU
SRVLWLRQ� 7KH ) SHGDO FRXOG EH UHOHDVHG DW WKH EHJLQQLQJ RI EDU � DQG WKH $ SHGDO
LQ EDU �� $QRWKHU VROXWLRQ ZRXOG EH WR IROG DZD\ WKH * SHGDO DV LW LV QRW UHTXLUHG
IRU WKH HQWLUH H[DPSOH�

������� %RFKVDކV 0HWKRGV

%RFKVD ZULWHV DERXW GRXEOH�SHGDOOLQJ LQ ERWK KLV )UHQFK DQG (QJOLVK PHWKRGV� ,Q
KLV 1RXYHOOH 0«WKRGH KH JLYHV D VKRUW H[DPSOH DQG H[SODQDWLRQ� DV VKRZQ LQ ೩J�
�����
���'HVDUJXV� 7UDLW« J«Q«UDO� ��� W,މ LV HDV\ WR FRQFHLYH WKDW LW LV PXFK OHVV WURXEOH WR SXW D IRRW RQ
RQH SHGDO� WKHQ UHOHDVH LW� DV OLNH ZKHQ LW LV REOLJDWRU\ WR XQ೩[ LQ RUGHU WR ೩[ DIWHUZDUGVޓ,W KDSSHQV
VRPHWLPHV WKDW RQH LV VR UXVKHG ೩QGLQJ WZR DFFLGHQWDO VLJQV� WKDW RQH LV REOLJHG WR SXW WKH IRRW RQ WZR
SHGDOV DW RQH WLPH� HVSHFLDOO\ ZKHQ WKHUH LV QR WLPH WR ೩[ VR WKH IRRW FDQ EH SODFHG RQ WKH RWKHU� ,I WKH
WZR SHGDOV DUH DGMDFHQW� OLNH ( )� RU % &� WKHQ RQH SUHVVHV GRZQ VWURQJO\ RQ WKH WZR SHGDOV DW RQFH LQ
RUGHU WR REWDLQ WKH WZR VHPL�WRQHV WKDW DUH UHTXLUHG� DQG WKHQ WKH\ DUH LPPHGLDWHO\ UHOHDVHG� EXW LI WKH
WZR SHGDOV DUH VHSDUDWHG E\ D WKLUG� OLNH WKH IROORZLQJ H[DPSOH� WKHQ WKH IRRW LV SODFHG RQ WKH WKUHH
SHGDOV DW RQFH WLPH� PHDQLQJ RQ WKH )� *� $� LQ RUGHU WR DFKLHYH WKH WZR VHPLWRQHV RI )� $ DQG WKHVH DUH
UHOHDVHG LPPHGLDWHO\ WR FRQWLQXH ZLWK DQRWKHU SDVVDJH LI WKHVH SHGDOV DUH QRW QHHGHG DQ\PRUHފ�
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O,މ DUULYH TXHOTXHIRLV TXކRQ UHQFRQWUH GHV SDVVDJHV WHOV TXH FHOXL FL�
GHVVRXVފ����

)LJXUH ����� %RFKVD� 1RXYHOOH 0«WKRGH� ��

ORUV$މ RQ PHW OH SLHG HQWLHU VXU OHV WURLV S«GDOHV ¢ OD IRLV� GX )D GLH]H�
GX 6RO GLH]H� HW GX /D E«FDUUH� SRXU OD UDLVRQ TXH YRLFL�
/H PRXYHPHQW «WDQW VXSSRV« YLI� RQ QކD SDV OH WHPV GކDFFURFKHU
OD S«GDOH� QL GX )D� QL GX /D� LO Dކ\ GRQF DXFXQ LQFRQY«QLHQW ª
DSSX\HU OH SLHG VXU WRXWHV OHV WURLV ¢ OD IRLV� SXLVTXH OH /D QDWXUHO
VXLW LPP«GLDWHPHQW OH )D GLH]H� HW GކXQ DXWUH F¶W« LO Qކ\ D QRQ SOXV
DXFXQ LQFRQY«QLHQW ¢ DSSX\HU PRPHQWDQ«PHQW OH SLHG VXU OD S«GDOH
GX 6RO� SXLVTXH OH 6RO QH GRLW SRLQW ¬WUH HQWHQGX SHQGDQW OH WHPV WUªV
FRXUW TXH OH SLHG VHUD DSSX\« VXU OHV GHX[ S«GDOHV GX )D HW GX /D ¢ OD
IRLVފ����

7KLV LV VDPH SDVVDJH LV IRXQG LQ WKH (QJOLVK YHUVLRQ RI %RFKVDކV 1HZ DQG ,PSURYHG
0HWKRG�

�2EVHUYHމ :KHQ D SDVVDJH� DV WKH IROORZLQJ RFFXUV� WKH WKUHH SHGDOV
RI )੤� *੤ 	 $ QDWXUDO PXVW EH SUHVVHG DW RQFH ZLWK WKH VDPH IRRW� IRU
EHVLGHV WKDW LW FDQ EH GRQH ZLWKRXW DQ\ LQFRQYHQLHQFH� VLQFH $ QDWXUDO
IROORZV LPPHGLDWHO\ )੤� DQG * LV QRW KHDUG GXULQJ WKH VKRUW WLPH WKDW WKH
IRRW LV RQ WKH RWKHU SHGDOV� WKH SHUIRUPHU FRXOG QRW LQ D TXLFN PRYHPHQW
೩QG WLPH HQRXJK WR ೩[ WKH SHGDOV RI ) DQG ���ފ�$

,Q KLV 1RXYHOOH 0«WKRGH� %RFKVD GHVFULEHV D PHFKDQLVP WKDW KH KDV LQYHQWHG WKDW
೩[HV WKH KDUS DW WKH FRUUHFW LQFOLQDWLRQ IRU SOD\LQJ� :KLOH GHVFULELQJ WKLV 6SULQJމ
RI 6XSSRUWފ��� KH VWDWHV�

OHVޓމ GHX[ SLHGV TXL GRLYHQW WRXMRXUV ¬WUH SODF«V ¢ GURLW RX ¢ JDXFKH�
VDQV ¬WUH MDPDLV GDQV OH FDV GH VH FURLVHUފ����

7KLV VWDWHPHQW PHDQV WKDW QHLWKHU IRRW VKRXOG RSHUDWH SHGDOV RQ WKH RSSRVLWH VLGH
RI WKH KDUS� 7KH WHFKQLTXH RI XVLQJ WKH OHIW IRRW IRU WKH ( SHGDO �RQ WKH ULJKW�KDQG
VLGH RI WKH KDUS� LV D QDWXUDO FRQVHTXHQFH RI GRXEOH�SHGDOOLQJ HYHQ LI WKHUH LV
���%RFKVD� 1RXYHOOH P«WKRGH� ��� 7KHUHމ DUH WLPHV WKDW ZH HQFRXQWHU SDVVDJHV VXFK DV WKH RQH EHORZފ�
���,ELG�� ���
���%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
���%RFKVD� 1RXYHOOH P«WKRGH� ��� 3DUNHU� &KLOG RI 3XUH +DUPRQ\� ��� /XNH +HEHUW� HG�� 7KH 5HJLVWHU RI
$UWV� DQG -RXUQDO RI 3DWHQW ,QYHQWLRQV� ����� ��ހ��� (UDW FODLPHG WKDW KH LQYHQWHG LW�
���%RFKVD� 1RXYHOOH P«WKRGH� ��� ERWKޓމ IHHW VKRXOG DOZD\V EH SODFHG WR WKH ULJKW RU OHIW� ZLWKRXW
HYHU EHLQJ LQ WKH VLWXDWLRQ RI FURVVLQJފ�
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QR HYLGHQFH LQ DQ\ KDUS WUHDWLVHV RI LWV XVH XQWLO �������� 6LWXDWLRQV ZKHUH WKLV
WHFKQLTXH LV QHFHVVDU\ KDYH EHHQ IRXQG LQ ZRUNV E\ .UXPSKROW] DQG 6SRKU����

������� &KDOORQHU $ 1HZ 3UHFHSWRU

&KDOORQHU LV WKH ೩UVW KDUS PHWKRG LQ (QJOLVK WKDW GHVFULEHV GRXEOH�SHGDOOLQJ DQG
WKH IROGLQJ DZD\ RI D SHGDO WKDW LV QRW UHTXLUHG� QDPHO\ WKH * SHGDO����

7ZRމ 3HGDOV DUH QRW XQIUHTXHQWO\ >VLF�@ WR EH SXW GRZQ WRJHWKHU� DQG RQ
WKH VDPH VLGH RI WKH +DUS� ,Q WKH IROORZLQJ PRYHPHQW 
 DV H[SODQDWRU\
RI WKH LPPHGLDWH SUHFHSW� SXW XS WKH *੤ 3HGDO QHDU WR WKH VLGH RI WKH
+DUS� p WKLV DFWLRQ ZLOO HQDEOH \RX WR SUHVV DW RQFH $੣ DQG )੤ DQG WKH
SUHVVXUH LV WR EH PDGH ZLWK HTXDO DQG VX೨LFLHQW IRUFH�
p %H DWWHQWLYH QRW WR WXUQ XS WKH *੤ 3HGDO VR FORVHO\ DV WR WRXFK WKH
+DUS� DV LW VRPH WLPHV RFFDVLRQV D MDU� $QG LW LV EHWWHU WR NHHS LW XS
LQ JHQHUDO DQG DOVR WKH '੤ 3HGDO� �DV WKH\ DUH QRW IUHTXHQWO\ ZDQWHG�
XQOHVV XSRQ LQVSHFWLHQ >VLF�@ \RX ೩QG VXFK 1RWHV ZLOO RFFXU LQ WKH 0XVLF
\RX DUH JRLQJ WR SHUIRUPފ�

)LJXUH ����� &KDOORQHU� 1HZ 3UHFHSWRU� �����

/HVVRQ �� VKRZQ LQ ೩J� ���� XVHV GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW ೩YH WLPHV�
7KHUH LV QR *੤ UHTXLUHG LQ WKH SLHFH� VR WKH * SHGDO FDQ EH IROGHG DZD\ IRU WKH
���%DFNRIHQ� $QOHLWXQJ� ����� �� LV WKH ೩UVW ZULWWHQ GHVFULSWLRQ RI XVLQJ WKH OHIW IRRW IRU WKH ( SHGDO RQ
WKH RSSRVLWH VLGH RI WKH KDUS�
���6HH &KDSWHU � IRU HYLGHQFH RI PXVLFDO H[DPSOHV WKDW HPSOR\ WKH OHIW IRRW WR RSHUDWH WKH ( SHGDO DQG
&KDSWHU � IRU LWV XVH RQ WKH GRXEOH�DFWLRQ SHGDO KDUS�
���&KDOORQHU� $ 1HZ 3UHFHSWRU� ���
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HQWLUH /HVVRQ� 7KH ULJKW IRRW LV WKHQ SODFHG DFURVV WKH ) DQG $ SHGDOV DQG SUHVVHV
GRZQ DQG UHOHDVHV HDFK WLPH� DV LQGLFDWHG LQ WKH VFRUH� 1HDU WKH HQG RI WKH /HVVRQ�
WKHUH DUH WZR H[DPSOHV RI WKUHH SHGDOV PRYHG WRJHWKHU� WKH ) DQG $ ZLWK WKH ULJKW
IRRW DQG WKH % SHGDO ZLWK WKH OHIW IRRW�

������� 1DGHUPDQކV �FROH

1DGHUPDQކV �FROH LV WKH ODVW VLQJOH�DFWLRQ KDUS PHWKRG WR GLVFXVV GRXEOH� DQG
WULSOH�SHGDOOLQJ� 7KH ೩YH YROXPHV ZHUH SXEOLVKHG DURXQG ����� EXW WKH VW\OH RI KLV
PXVLF LV IURP DQ HDUOLHU SHULRG� 7KH ೩UVW VLWXDWLRQ LV RQH ZKHUH WZR DGMDFHQW SHGDOV
DUH PRYHG ZLWK RQH IRRW� WKH VHFRQG LV DQ H[DPSOH ZKHUH WKUHH SHGDOV DUH PRYHG
WRJHWKHU ZLWK RQH IRRW�

DUWކ/މ GކHPSOR\HU OHV S«GDOHV HVW GކXQ VLPSOL೩HU OHV PRXYHPHQWV GH WHOOH
VRUWH� TXކLQ FDV VH SU«VHQWDQW R» SHXW OHV IDLUH MRXHU GH GHX[ PDQLªUHV�
RQ FKRLVLUD WRXMRXUV OD SOXV VLPSOH�
6RXYHQW� XQH S«GDOH Qކ«WDQW TXކDFFLGHQWHOOH� RQ VH FURLW REOLJ« GH OD
೩[HU D೩Q GކDYRLU OH SLHG OLEUH� SRXU VH IDLUH MRXHU XQH DXWUH� HW� VL OD
PXVLTXH D XQ PRXYHPHQW UDSLGH� LO HQ U«VXOWH GHV DFFURFKHPHQWV HW
GHV G«VDFURFKHPHQWV WULS SU«FLSLW«Vފ����

)LJXUH ����� 1DGHUPDQ� �FROH� ��

7KH ೩UVW ([HPSOH VKRZQ LQ ೩J� �������� LQVWUXFWV WKH KDUSLVW WR SUHSDUH WKH & SHGDO
LQ EDU � IRU EDU � SUHVVމ� GRZQ &੤ފ� �DFމ GކDY XW੤ފ [DFFURFKHމ  GކDYDQWފ� DQG WKHQ
���1DGHUPDQ� �FROH� ��� 7KHމ DUW RI XVLQJ WKH SHGDOV LV LQ VLPSOLI\LQJ WKRVH PRYHPHQWV� LQ VXFK FDVHV
DULVLQJ ZKHUH RQH FDQ SOD\ WKHP >SHGDO@ LQ WZR ZD\V� ZH DOZD\V FKRRVH WKH VLPSOHVW� 2IWHQ� D SHGDO LV
QRW MXVW IRU D SDVVLQJ DFFLGHQWDO� LW VHHPV QHFHVVDU\ WR ೩[ LQ RUGHU WR KDYH WKH IRRW IUHH� WR SOD\ DQRWKHU�
DQG LI WKH PXVLF KDV D IDVW PRYHPHQW� WKLV UHVXOWV RI ೩[LQJ DQG XQ೩[LQJ WKDW DUH UXVKHGފ�
HUH+މ��� DUH WKH PRYHV WKDW FDQ EH UHSODFHG E\ DQ HDVLHU PRYHPHQW� ZKLFK LV WR ORZHU DQG UDLVH
ZLWK WKH VDPH IRRW WZR SHGDOV DW RQFHފ� 7KLVމ PRYHPHQW RI WKH IRRW LV HYHQ VLPSOHU DV WKH SHGDOV DUH
QHLJKERXUVފ�
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WKH '੤ LV SUHVVHG GRZQ ZKHUH LW LV QRWDWHG LQ WKH PXVLF LQ EDU �� 2QH DIWHU DQRWKHU�
WKH\ DUH UHOHDVHG ފG«Fމ� �ފ[GHFURFKHމ  LQ EDU �� 7KH VHFRQG ([HPSOH LQVWUXFWV
WKH KDUSLVW WR SODFH WKH IRRW RYHU WKH WZR SHGDOV� ' DQG & DQG KROG WKH WZR SHGDOV
GRZQ LQ EDU � DQG WKHQ UHOHDVH WKHP LQ EDU �� 7KH �WXGH VXU XQ VXMHW D �� QRWHV
GLDWRQLTXHV RQ SDJH ���� EDU �� LV D PXVLFDO H[DPSOH RI PRYLQJ WKH ( DQG ) SHGDOV
WRJHWKHU ZLWK WKH ULJKW IRRW�

7ULSOH�SHGDOOLQJ LV WKHQ H[SODLQHG RQ SDJH ���

XWUH$މ FDV� R» GHX[ S«GDOHV ¢ PRXYRLU GX P¬PH SLHG Qކ«WDQW SDV
FRQWLJXHV PDLV V«SDU«HV SDU XQH WURLVLHPH� HW RX FHV WURLV S«GDOHV
«WDQW GDQV OH P¬PH SODQ� RQ SUHVVH OHV WURLV S«GDOHV ¢ OD IRLV GX P¬PH
SLHG� SRXUYX TXކRQ DLW VRLQ GH QH SDV WRXFKHU OD FRUGH VXU OD TXHOOH DJLW
OD S«GDOH LQWHUP«GLDLUH� ,FL OD GL೨LFXOW« FRQVLVWH ¢ QކH[HUFHU VXU OHV
WURLV SHGDOHV TXކXQH SUHVVLRQ SDUIDLWHPHQW «JDOH� VRLW SRXU OHV DEDLVVHU�
VRLW SRXU OHV UDPHQHU ¢ OHXU VLWXDWLRQ QDWXUHOOHފ����

)LJXUH ����� 1DGHUPDQ� �FROH� ��

)LJXUH ���� LQVWUXFWV WKH KDUSLVW WR SUHVVމ WKH � SHGDOV ZHOO WRJHWKHU ZLWK WKH VDPH
IRRWފ DQG WKHQ UHOHDVHމ WKH � SHGDOV ZHOO WRJHWKHU DV WKH *੣ LV KHDUGފ�

7KHVH IRXU KDUS PHWKRGV DUH WKH RQO\ SXEOLVKHG VRXUFHV ZKHUH GRXEOH� DQG WULSOH�
SHGDOOLQJ DUH GLVFXVVHG� 6RPH RI WKHVH WHFKQLTXHV UHPDLQHG LQ XVH RQ WKH GRXEOH�
DFWLRQ SHGDO KDUS DQG ZLOO EH GLVFXVVHG LQ &KDSWHU ��

��� 3HGDO JOLVVDQGL

7KH SHGDOV WKDW DOWHU WKH UHVRQDWLQJ OHQJWK RI WKH VWULQJ FDQ EH XVHG WR DFWXDOO\
FUHDWH QRWHV RQ WKHLU RZQ LQ D YHU\ PXVLFDO JHVWXUH� ,I D VWULQJ LV SOXFNHG DQG
WKHQ WKH SHGDO LV SUHVVHG GRZQ RU UHOHDVHG� WKH SHGDO PRYHPHQW SURGXFHV DQRWKHU
VRXQGLQJ QRWH� HLWKHU D VHPLWRQH KLJKHU RU ORZHU� ZKHUH QR LQWHUPHGLDU\ SLWFKHV

���,ELG�� ��� Q,މ RWKHU FDVHV� ZKHUH WZR SHGDOV DUH PRYHG ZLWK WKH VDPH IRRW ZKHUH >WKH SHGDOV@ DUH QRW
DGMDFHQW EXW VHSDUDWHG E\ D WKLUG� DQG ZKHUH WKH WKUHH SHGDOV DUH RQ WKH VDPH SODQH� WKH WKUHH SHGDOV
DUH SUHVVHG DW WKH VDPH WLPH ZLWK WKH VDPH IRRW� SURYLGHG WKDW LV WKH VWULQJ RI WKH PLGGOH SHGDO LV QRW
SOD\HG� +HUH WKH FKDOOHQJH LV WR SUHVV SHUIHFWO\ ZLWK HTXDO SUHVVXUH RQ WKH WKUHH SHGDOV ZKHQ HLWKHU
ORZHULQJ RU UHWXUQLQJ WKHP WR WKHLU QDWXUDO VLWXDWLRQފ�
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EHWZHHQ RQH VHPLWRQH DQG DQRWKHU DUH DXGLEOH� 7KLV LV FRPPRQO\ FDOOHG D SHGDO
VOLGH DQG VKDOO EH UHIHUUHG WR KHUH DV D SHGDO JOLVVDQGR����

3HGDO JOLVVDQGL DUH RQO\ DXGLEOH LI WKH VWULQJ LV VWLOO UHVRQDWLQJ� 7KH VHFRQG QRWH�
ZKHQ ފSOD\HGމ E\ WKH SHGDO� LV LQYDULDEO\ VRIWHU DV LW LV RQO\ SURGXFHG IURP WKH
YLEUDWLRQV RI WKH VWULQJ� 7KH DUWLFXODWLRQ SURGXFHG LV OLNH D VOXU� ZKHUH WKH ೩UVW QRWH
LV VWURQJ DQG WKH VHFRQG QRWH LV ZHDN� 7KLV H೨HFW FDQ EH XVHG IRU HLWKHU D UDLVLQJ
RU D IDOOLQJ VHPLWRQH ೩JXUH� 7KH H೨HFW LV SURQRXQFHG LQ WKH WUHEOH SDUW RI WKH KDUS
ZKHQ WKH QRWHV DUH IDVW EXW FDQ EH XVHG LQ D VORZ�PRYLQJ EDVV OLQH� EHFDXVH WKH
YLEUDWLRQV IURP WKH EDVV VWURQJ ODVW ORQJHU�

7KH ೩UVW VRXUFH RI D SHGDO JOLVVDQGR LV IRXQG LQ WKH HDUOLHVW GDWHG KDUS WUHDWLVH����

0H\HUކV WUHDWLVH FRQWDLQV VL[ 7DEOHV ZLWK PXVLFDO H[DPSOHV DQG D VKRUW H[SODQDWLRQ
RI HDFK PXVLFDO H[DPSOH XS WR WKH ೩IWK 7DEOH� 7KH VL[WK DQG VHYHQWK 7DEOHV FRQWDLQ
೩QJHULQJV IRU SOXVLHXUVމ SDVVDJHV TXL VH WURXYHQW GDQV OHV ĔXYUHVފ���� 0H\HUކV ೩J�
�� DQG �� VKRZQ KHUH LQ ೩J� ���� DUH H[DPSOHV RI WKH VDPH PXVLFDO SKUDVH� EXW
ZLWK DOWHUQDWLYH ೩QJHULQJV�

)LJXUH ����� 3� -� 0H\HU� (VVDL� 7DE� 9,� )LJ� ��

0H\HUކV ೩J� �� VKRZV D ೩QJHULQJ VROXWLRQ WKDW ZRXOG UHVXOW LQ DQ DUWLFXODWLRQ RI WZR
SOXV WZR QRWHV� ZLWK DQ DFFHQW RQ WKH VHFRQG�KDOI RI HDFK FURFKHW� +RZHYHU� ೩J� ��
PDUNV HDFK EHDW ZLWK VOXU� VR WKH DFFHQW IDOOV RQ WKH EHDWV RI WKH EDU� 7KHUH DUH QR
೩QJHULQJV DERYH WKH ZHDN EHDWV� )੤ DQG *੤ LQ 0H\HUކV ೩J� ��� 7KH VOXU LQGLFDWHV D
SHGDO JOLVVDQGR� ZKHUH WKH ) VWULQJ LV SOXFNHG DQG WKH ) SHGDO LV SUHVVHG GRZQ WR
SURGXFH WKH )੤� WKHQ WKH * VWULQJ LV SOXFNHG DQG WKH * SHGDO LV SUHVVHG GRZQ WR
SURGXFH *੤�

(YHQ WKRXJK 0H\HU VWDWHV WKDW WKH H[DPSOHV LQ 7DEOHV 9, DQG 9,, DUH IRXQG LQ KLV
PXVLF� 0H\HU GRHV QRW LQFOXGH DQ\ H[DPSOH RI D FKURPDWLF SDVVDJH LQ WKH SLHFHV
WKDW DUH SDUW RI KLV (VVDL����

7KH ೩UVW GHVFULSWLRQ DQG DFFRPSDQ\LQJ PXVLFDO H[DPSOH RI D SHGDO JOLVVDQGR LV
IRXQG LQ &RUEHOLQކV ೩QDO /H©RQ RI KLV0«WKRGH� VKRZQ KHUH LQ ೩J� ����� +H H[SODLQV

���3DUNHU� &KLOG RI 3XUH +DUPRQ\� ��� 6HH *ORVVDU\�
���0H\HU� (VVDL� 7DE� 9,� )LJ� ��� 0D\GZHOO� $މ 7UDQVODWLRQ DQG &RPSDUDWLYH 6WXG\ RI 0H\HUފ� ���ހ���
0D\GZHOO LGHQWL೩HG 3� -� 0H\HU DV WKH HDUOLHVW H[DPSOH RI D SHGDO JOLVVDQGR DQG SURYLGHV DQ LQWHUHVWLQJ
GLVFXVVLRQ UHJDUGLQJ LWV H[HFXWLRQ�
\PDQމ��� SDVVDJHV WKDW FDQ EH IRXQG LQ WKH SLHFHVފ�
���7KHVH H[DPSOHV DUH SHUKDSV SDUW RI RQH RI KLV VHYHUDO FROOHFWLRQV RI VRQDWDV DQG 5HFXHLOV GH FKDQVRQV�
EXW WKLV LV EH\RQG WKH VFRSH RI WKLV SUHVHQW UHVHDUFK�
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ZKDW WR GR ZKHUH ފ,މ LV LQGLFDWHG RQ WKH SLHFH� 7KH SHGDO JOLVVDQGR LV PDUNHG ZLWK
D QRUPDO VOXU PDUNLQJ�

)LJXUH ����� &RUEHOLQ� 0«WKRGH� ���

�,މ /H UH੢ VH IDLW LFL VXU OD FRUGH XW� HQ DEDLVVDQW VD S«GDOH� SRXU IDLUH
OކXW TXL IDLW VXLW OH UH੢� RQ QH IDLW TXH O¤FKHU OD S«GDOH TXL DYRLW IDLW FHWWH
QRWH UH੢� HVWކ& OD VHXOH PDQLHUH GRQW RQ SXLVVH IDLUH VXU OD +DUSH GHV
QRWHV FRXO«HVފ����

.UXPSKROW] DOVR LQGLFDWHV SHGDO JOLVVDQGL ZLWK D VOXU PDUNLQJ DQG WKHVH DUH QRWDWHG
LQ KLV 0RUFHDX G«WDFK«� SRXU VކH[HUFHU DX MHX GHV S«GDOV� 7HPSR GL 0LQXHWWR����

7KLV SLHFH ZDV SXEOLVKHG DW WKH HQG RI .UXPSKROW]ކV 2SS� �� DQG �� ZLWK D ZULWWHQ
H[SODQDWLRQ RQ KRZ WR SOD\ WKH VOXUUHG QRWHV����

)XUWKHU H[SODQDWLRQV DQG PXVLFDO H[DPSOHV RI SHGDO JOLVVDQGL DUH IRXQG LQ 3ROOHWކV
0«WKRGH� ZKHUH /H©RQ QR� �� VKRZQ KHUH LQ ೩J� ���� KDV D GHVFHQGLQJ SHGDO
JOLVVDQGR LQ RFWDYHV IRU WKH OHIW KDQG� 3HGDO JOLVVDQGL ZLWK WKH & SHGDO DUH IRXQG LQ
EDUV ��� �� DQG ��� DFURVV D UDQJH RI IRXU RFWDYHV� +H H[SODLQV�

�1Rމ �� OH 5(੢ VH SLQFH HW 87ޅ VH IDLW HQWHQGUH VDQ SLQFHU HQ ODFKDQW
VLPSOHPHQW OD S«GDOHފ����

0DGDPH GH *HQOLV DOVR ZULWHV DERXW SHGDO JOLVVDQGL LQ WKH 2Q]LHPH /H©RQ RI KHU
0«WKRGH�

1RWHVމ &RXO«HV HW OD 5RXODGH &RXO«H GHPDQGHQW XQ JUDQG DFFRUG HQWUH
OHV SLHGV HW OHV GRLJWV� /HV QRWHV QRQ FKL೨U«HV QH VRQW SDV WRXFKHHV
DYHF OHV GRLJWV� OD S«GDOH VHXOH OHV IDLW HQWHQGUH� &HWWH URXODGH TXކRQ
SHXW IDLUH GH OD SOXV JUDQGH YLWHVVH GHPDQGH EHDXFRXS GކKDELWXGHފ����

7KLV LV DFFRPSDQLHG E\ WZR H[HUFLVHV� D VKRUW DVFHQGLQJ DQG GHVFHQGLQJ FKURPDWLF
SKUDVH DQG D ORQJ FKURPDWLF VFDOH IRU WKH ULJKW KDQG DV VKRZQ KHUH LQ ೩J� �����
���&RUEHOLQ� 0«WKRGH� ���ހ�� �,މ 7KH '੢ LV GRQH KHUH RQ WKH & VWULQJ� E\ ORZHULQJ WKH IRRW� IRU WKH &
ZKLFK IROORZV WKH '੢� RQH VLPSO\ UHOHDVHV WKH SHGDO ZKLFK KDG PDGH WKLV QRWH '੢� 7KLV LV WKH RQO\ ZD\ LQ
ZKLFK ZH FDQ PDNH VOXUUHG QRWHV RQ WKH KDUSފ�
���.UXPSKROW]� 3ULQFLSHV� ��� 7KLV LV DOVR FLWHG DQG DQDO\VHG LQ 3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
���6HH VHFWLRQ ��� IRU WKLV GHVFULSWLRQ�
���3ROOHW� 0«WKRGH� F� ����� ��� 7KHމ '੢ LV SOXFNHG DQG WKH & LV KHDUG ZLWKRXW SOXFNLQJ� VLPSO\ E\
UHOHDVLQJ WKH SHGDOފ� ,W LV QRW FOHDU IURP WKH H[DPSOH WKDW WKH '੢ VKRXOG EH SOD\HG E\ LWV HQKDUPRQLF &੤�
7KH VDPH WH[W DQG PXVLFDO H[DPSOH LV IRXQG LQ WKH 3ROOHW� 0«WKRGH� Q�G� ���
���*HQOLV�1RXYHOOH P«WKRGH� ����� ��� 1RWHVމ FRXO«HV DQG WKH URXODGH FRXO«H UHTXLUH D JUHDW DJUHHPHQW
EHWZHHQ WKH IHHW DQG ೩QJHUV� 7KH QRWHV QRW ೩QJHUHG DUH QRW WRXFKHG ZLWK WKH ೩QJHUV� RQO\ WKH SHGDO
PDNHV WKH VRXQG� 7KLV URXODGH XVHG LQ WKH IDVWHVW WHPSL� UHTXLUHV D ORW RI SUDFWLFHފ�
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)LJXUH ����� 3ROOHW� 0«WKRGH� ���

)LJXUH ����� 'H *HQOLV� 1RXYHOOH 0«WKRGH� ��
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$JDLQ VKH H[SODLQV KRZ WR LPSOHPHQW WKH VOXUV�

HV/މ QRWHV VDQ FKL೨UHV QH VRQW SDV WRXFK«HV SDU OHV GRLJWV� OHV S«GDOHV
ELHQ DSSX\«HV IRUPHQW OH VRQ� &DVLPLU HVW OH SUHPLHU TXL DLW IDLW VXU OD
+DUSH FHV JDPPHV HQ GHPLV WRQV HW GH OD SOXV JUDQGH YLWHVVHފ����

6LPLODU FKURPDWLF VFDOHV DUH LQFOXGHG LQ WKH �� HW ��PH /H©RQ� �PH 3U«OXGH DQG
��PH /H©RQ� 3U«OXGH� 7KHVH FKURPDWLF VFDOHV SDVVDJHV ZRUN ZHOO� ZKHQ WKH IHHW DUH
SODFHG RYHU VHYHUDO SHGDOV DW RQFH� XVLQJ GRXEOH� DQG WULSOH�SHGDOOLQJ WHFKQLTXHV����

%RFKVD DOVR ZULWHV DERXW SHGDO JOLVVDQGL EXW LQ D VOLJKWO\ QHJDWLYH ZD\� +H EHJLQV
E\ LQWURGXFLQJ WKH H೨HFW ZLWK D VKRUW H[DPSOH VKRZQ KHUH LQ ೩J� �����

DV&މ R» OD VHFRQGH QRWH VH IDLW SDU OD VHXOH YLEUDWLRQ GH OD FRUGH� 3RXU
SURGXLUH FHW H೨HW� GDQV OކH[HPSOH FL�GHVVRXV� RQ PHW OH SLHG VXU OD
S«GDOH GX 6, SRXU OH IDLUH QDWXUHO� HW RQ OH OªYH WRXW GH VXLWH DSUªV�
HQ ODLVVDQW OH WHPV Q«FHVVDLUH SRXU TXH OD YLEUDWLRQ GH OD FRUGH IDVVH
HQWHQGUH OH 6L E«PRO VDQV SLQFHU GH QRXYHDX OD FRUGH� GH PªPH SRXU
OH /D QDWXUHO VXLYL GX /D E«PRO� HW GX )D GLH]H VXLYL GX )D QDWXUHOފ�

)LJXUH ����� %RFKVD� 1RXYHOOH 0«WKRGH� ��

+H WKHQ SURFHHGV WR SRLQW RXW WKDW LW PD\ EH XVHIXO LQ VORZ PRYHPHQWV� EXW WKH
XQHYHQ FKDUDFWHU RI HYHU\ VHFRQG QRWH LV QRW VXLWDEOH IRU IDVW PRYHPHQWV�

HWWH&މ PDQLªUH GކH[«FXWHU XQH VXLWH GH GHPL�WRQV SHXW SURGXLUH
TXHOTXHIRLV XQ ERQ H೨HW GDQV OHV PRXYHPHQWV WUªV OHQWV� PDLV LO IDXW
ELHQ VH JDUGHU GH OކHPSOR\HU GDQV OHV PRXYHPHQWV YLIV� SDUFH TXކLO QH
VކDJLW DORUV TXH GH EULOOHU SDU OކH[«FXWLRQ� TXH OD SUHPLªUH FRQGLWLRQ
GH OކH[«FXWLRQ HVW OD QHWWHW« HW Oކ«JDOLW« GX VRQ� HW TXކLO Qކ\ D GH FHWWH
PDQLªUH� QL QHWWHW«� QL «JDOLW« GH VRQ� LO Qކ\ D SRLQW GH QHWWHW«� SDUFH OH
VRQ VH G«JUDGDQW QH VH ೩[H SRLQW DX G«JU« SU«FLV R» LO GHYURLW DUULYHU
LPP«GLDWHPHQW� LO Qކ\ D SRLQW «JDOLW« GH VRQ SDUFH TXކLO HVW «YLGHPHQW
SOXV IRLEOH ORUVTXކLO HVW OH VHXO U«VXOWDW GHV YLEUDWLRQV GH OD FRUGH� LO IDXW
GRQF� GDQV WRXWHV OHV VXLWHV GH GHPL WRQV H[«FXW«V GކXQ PRXYHPHQW
YLI� TXH OD FRUGH VRLW SLQF«H ¢ FKDTXH GHPL�WRQ� DLQVL TXH OH PRQWUH
OކH[HPSOH FL GHVVRXVފ����

���*HQOLV� 1RXYHOOH P«WKRGH� Q�G�� ��� 7KHމ QRWHV ZKLFK DUH QRW ೩QJHUHG DUH QRW WRXFKHG E\ WKH ೩QJHUV�
WKH SHGDOV SUHVVHG GRZQ ZHOO PDNH WKH VRXQG� &DVLPLU LV WKH ೩UVW ZKR PDGH RQ WKH +DUS WKHVH VFDOHV LQ
VHPLWRQHV DQG ZLWK WKH PRVW JUHDWHVW VSHHGފ� 7KH ROGHU HGLWLRQ GRHV QRW LQFOXGH WKH VHQWHQFH PHQWLRQLQJ
&DVLPLU� *HQOLV� 1RXYHOOH P«WKRGH� ����� ��� 7KLV LV DOVR FLWHG E\ 3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
���*HQOLV� 1RXYHOOH P«WKRGH� ����� ��� ���
���%RFKVD� 1RXYHOOH P«WKRGH� ��� 6LWXDWLRQމ ZKHUH WKH VHFRQG QRWH LV VWUXFN E\ WKH VLQJOH YLEUDWLRQ RI
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%RFKVD IROORZV WKLV SDUDJUDSK ZLWK WZR PXVLFDO H[DPSOHV RI FKURPDWLF VFDOHV�
DVFHQGLQJ DQG GHVFHQGLQJ� IRU ERWK KDQGV WRJHWKHU� $ WKLUG DQG ೩QDO H[DPSOH LV
RI D FKURPDWLF VFDOH� DVFHQGLQJ DQG GHVFHQGLQJ LQ RFWDYHV IRU ERWK KDQGV� 7KHVH
WKUHH H[DPSOHV DUH VKRZQ LQ ೩J� ����� 7KHVH H[DPSOHV DUH TXLWH GL೨HUHQW IURP GH
*HQOLVކ FKURPDWLF DVFHQGLQJ VFDOH IRU WKH ULJKW KDQG� ZKHUH WKH OHIW KDQG LV IUHH WR
SURJUHVVLYHO\ GDPS WKH VWULQJV ZKLOH WKH ULJKW KDQG SOD\V�

)LJXUH ����� %RFKVD� 1RXYHOOH 0«WKRGH� ��

$ FRPSDUDEOH H[SODQDWLRQ LV IRXQG LQ %RFKVDކV (QJOLVK PHWKRG� EXW ZLWK GL೨HUHQW
೩QJHULQJV DV KH DOVR VXJJHVWV GL೨HUHQW SHGDO VROXWLRQV LQ WKLV H[DPSOH�

6RPHމ SHUIRUPHUV SOD\ D VXFFHVVLRQ RI VHPLWRQHV LQ DVFHQGLQJ E\
SOD\LQJ RQO\ WKH QDWXUDO QRWHV� OHDYLQJ WR WKH YLEUDWLRQ RI WKH VWULQJ
VXGGHQO\ SUHVVHG E\ WKH SHGDO� WR IRUP WKH VRXQG RI WKH VKDUS� ZLWKRXW
VWULNLQJ WKH VWULQJ D VHFRQG WLPH� ,Q D GHVFHQGLQJ VHULHV WKH\ SOD\ WKH

WKH VWULQJ� 7R SURGXFH WKLV H೨HFW� LQ WKH H[DPSOH EHORZ� WKH IRRW LV SXW RQ WKH % SHGDO WR PDNH LW QDWXUDO�
DQG LW UHOHDVHG LPPHGLDWHO\ DIWHUZDUGV� OHDYLQJ HQRXJK WLPH IRU WKH YLEUDWLRQ RI WKH VWULQJ IRU WKH %E WR
EH KHDUG ZLWKRXW SOXFNLQJ WKH VWULQJ DJDLQ� WKH VDPH IRU WKH $੣ ZKLFK IROORZV WKH $E� DQG WKH )੤ WKDW
IROORZV WKH )੣� 7KLV ZD\ RI SHUIRUPLQJ D VHULHV RI VHPLWRQHV FDQ VRPHWLPHV SURGXFH D JRRG H೨HFW LQ
VORZ PRYHPHQWV� EXW PXVW EH DYRLGHG LQ IDVW PRYHPHQWV� EHFDXVH LW LV WKHQ WKDW WKH SHUIRUPDQFH PXVW
VKRZ�R೨� DQG WKH ೩UVW FRQGLWLRQ RI WKH SHUIRUPDQFH LV WKH FOHDQQHVV DQG HTXDOLW\ RI VRXQG� DQG WKLV
ZD\ LV QRW VR� QHLWKHU FOHDU QRU HTXDO LQ VRXQG� 7KHUH LV QR FODULW\� EHFDXVH DV WKH VRXQG GHFUHDVHV� LW
GRHV QRW SURGXFH WKH VSHFL೩F GHJUHH WKDW LW LV VXSSRVHG WR UHDFK LPPHGLDWHO\� WKHUH LV QR HTXDOLW\ LQ
VRXQG EHFDXVH >WKH VRXQG@ LV REYLRXVO\ ZHDNHU ZKHQ LW LV WKH UHVXOW RI RQH VROH YLEUDWLRQ RI WKH VWULQJ�
WKHUHIRUH� LQ DOO VHULHV RI VHPLWRQHV LQ D IDVW PRYHPHQW� WKH VWULQJ LV WR EH SOXFNHG IRU HDFK VHPLWRQH� DV
VKRZQ LQ WKH H[DPSOH EHORZފ�
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FKURPDWLF LQ WKH IROORZLQJ PDQQHU� 7KLV PRGH RI SOD\LQJ SURGXFHV D
ZUHWFKHG H೨HFW� DV LW GHVWUR\V WKH WZR SULQFLSDO UHTXLVLWHV IRU D JRRG
H[HFXWLRQ� YL]� (TXDOLW\ DQG GLVWLQFWQHVV LQ WKH VRXQGV� ,Q WKH ೩UVW
SODFH WKH VRXQG LV QRW GLVWLQFW� DQG GRHV QRW UHDFK SUHFLVHO\ WKH GHJUHH
DQG SLWFK ZKLFK LW VKRXOG KDYH� DQG VHFRQGO\ WKH VRXQG LV QRW HTXDOO\
VWURQJ LQ ERWK QRWHV� IRU LW EHFRPHV ZHDNHU DV WKH YLEUDWLRQ RI WKH VWULQJ
EHFRPHV VRފ����

7KLV FRPPHQW E\ %RFKVD RQ WKH HTXDOLW\ RI VRXQG SURGXFWLRQ DQG DUWLFXODWLRQ
FHUWDLQO\ SRLQWV WR WKH LVVXH RI H[WUDQHRXV QRLVHV� HLWKHU SHGDO QRLVHV RU WKH VWULQJ
UHVRQDQFH� +RZHYHU� LW FRXOG DOVR SRLQW WR D FKDQJH LQ SHUIRUPLQJ SUDFWLFH LQ WKH
HTXDOLW\ RI VRXQG SURGXFWLRQ�

7KHUH DUH VRPH H[DPSOHV RI SHGDO JOLVVDQGL LQ WKH SLHFHV IRXQG LQ WKH VHFRQG YROXPH
RI %RFKVDކV 1RXYHOOH 0«WKRGH� 7KH ೩UVW H[DPSOH LV LQ WKH 6RQDWH GH &OHPHQWL�
VKRZQ LQ ೩J� ����� ZKHUH WKHUH DUH VKRUW WZR QRWH FKURPDWLF SKUDVHV� $OO RWKHU
FKURPDWLF SDVVDJHV DUH DOO ೩QJHUHG LQ WKLV SLHFH����

)LJXUH ����� %RFKVD� 1RXYHOOH 0«WKRGH� ���

��� $GGLWLRQDO SHGDOV

7KHUH DUH WZR H[WUD SHGDOV IRXQG RQ VHYHUDO KDUSV ZKLFK GR QRW DOWHU WKH YLEUDWLQJ
OHQJWK RI D VWULQJ� 7KHVH DUH WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO�
7KHVH SHGDOV DOWHU WKH G\QDPLFV DQG TXDOLW\ RI WKH VRXQG SURGXFHG� 7KHPDLQ IHDWXUH
RI WKH S«GDOH ¢ UHQIRUFHPHQW ZDV WR SURGXFH DQ XQGXODWLQJ VRXQG� D TXDVL�YLEUDWR
H೨HFW� ZKHUHDV WKH VRXUGLQH SHGDO SURGXFHG DQ HFKR H೨HFW IURP WKH YLEUDWLRQV RI
UHVRQDWLQJ VWULQJV�

����� .UXPSKROW]ކV 3«GDOH ¢ UHQIRUFHPHQW

7KH S«GDOH ¢ UHQIRUFHPHQW LV DQ HLJKWK SHGDO ORFDWHG RQ WKH OHIW�KDQG VLGH RI WKH
EDVH RI WKH KDUS� DQG RSHUDWHG E\ WKH OHIW IRRW� :KHQ WKH SHGDO LV SUHVVHG GRZQ�
WKH PHFKDQLVP RI WKH SHGDO RSHQV ೩YH VKXWWHUV ZKLFK DUH IRXQG DW WKH EDFN RI
WKH UHVRQDQFH ER[ RI D SHGDO KDUS� :KLOH SOD\LQJ� WKH PRYHPHQWV RI WKLV SHGDO�
���%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
���%RFKVD� 1RXYHOOH P«WKRGH� ���� 6HH ೩QJHUHG FKURPDWLF SDVVDJHV RQ ���� ���� ���� ��� DQG ����
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SUHVVLQJ GRZQ� ೩[LQJ DQG UHOHDVLQJ �RSHQLQJ� ೩[LQJ WKH VKXWWHUV RSHQ DQG FORVLQJ
WKH VKXWWHUV�� DOWHU WKH G\QDPLFV DQG TXDOLW\ RI WKH VRXQG SURGXFHG� ,W ZDV LQYHQWHG
E\ .UXPSKROW] DQG 1DGHUPDQ LQ ����� DQG VXEVHTXHQWO\ DGGHG WR PDQ\ KDUSV
EXLOW LQ ERWK 3DULV DQG /RQGRQ� 7KH LQYHQWLRQ ZDV ೩UVW GHVFULEHG LQ .UXPSKROW]ކV
3ULQFLSHV� DQG VKRZQ LQ ೩J� ��������

LOޓމ \ D XQH KXLWLªPH S«GDOH TXL HVW SODF«H GHUULHUH OD FXYHWWH� HOOH VHUW
¢ UHQIRUFHU OHV VRQV HQ IDLVDQW RXYULU GHV VRXSDSHV SUDWLTX«HV GDQV
OH FRUSV GH OD KDUSH� /RUVTXކRQ D IDLW VRQQHU XQ DFFRUG� HW TXH O«V
YLEUDWLRQV FRQVHUYHQW HQFRUH OHXU IRUFH� VL RQ DJLWH ¢ SOXVLHXUV UHSULVHV
FHWWH S«GDOH� OH VRQ VH SURORQJH DYHF GHV RQGXODWLRQ TXL VRQW GކXQ JUDQG
H೨HW� VXUWRXW GDQV OHV DGDJLRV� PDLV VH RQ YHXW WLUHU SDUWL GH FH PR\HQ�
LO IDXW OކHPSOR\HU ¢ SURSRVH� HW QH SRLQW OH SURGLJXHU VDQV GLVFHUQHPHQW�
FDU DORUV� OކH೨HW HQ HVW SHUGX� HW OH PRXYHPHQW FRQWLQXHO TXކRQ GRQQH ¢
FHWWH S«GDOH QކHVW SOXV TXކXQ MHX GކHQIDQW TXL QH VLJQL೩H ULHQފ����

)LJXUH ����� .UXPSKROW]� 3ULQFLSHV� ��

7KH V\PEROV� DV VKRZQ LQ ೩J� ����� DUH WUDQVFULEHG LQ 0DGDPH 0HUHOOHކV WUHDWLVH
�೩J� ����� DQG WKHQ DSSOLHG LQ QHDUO\ HYHU\ SLHFH LQ WKH VHFRQG KDOI RI KHU PHWKRG����

7KH S«GDOH ¢ UHQIRUFHPHQW ZDV UHIHUUHG WR E\ VHYHUDO QDPHV� LQFOXGLQJ S«GDO GH OD
VRXSDSH���� VZHOOމ SHGDOފ LQ (QJOLVK���� ފ9HUVW¦UNXQJމ DQG 7ULWWމ I¾U GLH .ODSSH DQ
GHP 5HVRQDQ]ERGHQފ LQ *HUPDQ����

���6HH VHFWLRQ ������
���.UXPSKROW]� 3ULQFLSHV� ��� HVLGHV%މ WKH VHYHQ SHGDOV ZKLFK , KDYH MXVW PHQWLRQHG� ZKLFK DUH XVHG
WR DOWHU E\ RQH VHPLWRQH WKH FRUUHVSRQGLQJ QRWHV� WKHUH LV DQ HLJKWK SHGDO WKDW LV SODFHG EHKLQG WKH
EDVH� LW VHUYHV WR UHLQIRUFH WKH VRXQG E\ RSHQLQJ WKH VKXWWHUV LQ WKH VRXQGER[ RI WKH KDUS� :KHQ D
FKRUG LV SOD\HG� WKH YLEUDWLRQV PDLQWDLQ WKHLU IRUFH� ,I RQH PRYHV WKLV SHGDO VHYHUDO WLPHV� WKH VRXQG
FRQWLQXHV LQ ZDYHV WKDW DUH RI JUHDW H೨HFW� HVSHFLDOO\ LQ WKH $GDJLRV� EXW LI ZH ZDQW WR WDNH DGYDQWDJH
RI WKLV H೨HFW� LW PXVW EH XVHG� WR QRW XVH LQGLVFULPLQDWHO\� EHFDXVH WKH H೨HFW LV ORVW� ZKHQ WKH FRQWLQXDO
PRYHPHQW RI WKLV SHGDO LV RQO\ D FKLOGކV JDPH ZLWK QR PHDQLQJ� +HUH DUH WKH VLJQV XVHG IRU WKH XVH
RI WKH VKXWWHUV� 7KH ೩UVW UHIHUV WR WKH JUDGDWLRQ RI WKH VRXQG IURP WKH QDWXUDO VWDWH RI WKH KDUS WR WKH
UHLQIRUFLQJ� WKH VHFRQG LV WR NHHS WKH VKXWWHUV RSHQ� WKH WKLUG WR FORVH WKHP E\ GHJUHHV� WKH IRXUWK IRU
UHLQIRUFLQJ WKH VRXQG VXGGHQO\� DQG GHFUHDVH MXVW DV VXGGHQO\� WKH ೩IWK LV IRU ZDYH�OLNH VRXQGފ�
���0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ��� ���ހ��
���'HPDU� 0«WKRGH� ��� 3ROOHW� 0«WKRGH� F� ����� ��� 'HVDUJXV� 1RXYHOOH P«WKRGH� �� 1HZERXUJ� /D
1RXYHOOH P«WKRGH� �� 'HVDUJXV� 7UDLW« J«Q«UDO� ��� $OO RI WKHVH DERYH WUHDWLVHV LOOXVWUDWH WKH SRVLWLRQ RI
WKH S«GDOH D UHQIRUFHPHQW� H[FHSW IRU %RFKVD� 3HWLWH P«WKRGH� ���
���+RUQ� 5XGLPHQWV� ��� 'L]L� (FROH� ��
���+HUEVW� 8HEHU GLH +DUIH� ��� �ފDPSOL೩FDWLRQމ 3ROOHW� 0«WKRGH� Q�G�� ��� SHGDOމ IRU WKH VKXWWHUV RI
WKH UHVRQDQFH ER[ފ�
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)LJXUH ����� 0HUHOOH� ,QVWUXFWLRQV� ��

.UXPSKROW] LQFOXGHV D SLHFH HQWLWOHG �WXGH SRXU OH UHQIRUFHPHQW��� LQ KLV 3ULQFLSHV�
ZKHUH WKH V\PEROV IRU WKH S«GDOH ¢ UHQIRUFHPHQW DUH QRWDWHG LQ WKH VFRUH� 7KLV
SLHFH LV DFWXDOO\ WKH ೩UVW PRYHPHQW� $GDJLR� RI .UXPSKROW]ކV �PH 6RQDWH� 2S� ���

)LJXUH ����� .UXPSKROW]� 3ULQFLSHV� ��

)LJXUH ���� VKRZV WKH ೩QDO OLQH RI WKH ೩UVW VHFWLRQ RI WKH ೩UVW PRYHPHQW� $GDJLR�
ZKLFK LQFOXGHV DQ H[DPSOH RI HDFK RI WKH ೩YH SHGDO PRYHV SRVVLEOH ZKHQ RSHUDWLQJ
WKH S«GDOH ¢ UHQIRUFHPHQW DFFRUGLQJ WR .UXPSKROW]� 7KH ZDYH�OLNH�YLEUDWR VRXQG
LV QRWDWHG LQ EDU �� ZKLFK FRQWLQXHV LQWR WKH EDU �� RI WKH VHFRQG�WLPH EDU� %DU
�� EHJLQV ZLWK WKH S«GDOH ¢ UHQIRUFHPHQW LQ WKH XSSHU QDWXUDO SRVLWLRQ ZKHUH
WKH VKXWWHUV DUH FORVHG� EXW WKH SHGDO LV SUHVVHG GRZQ LPPHGLDWHO\ DIWHU WKH ೩UVW
VHPL�TXDYHU DQG WKHQ UHOHDVHG TXLFNO\ �9�� 7KLV RFFXUV WZLFH LQ WKLV EDU DQG DJDLQ
RQ WKH ೩UVW FURFKHW RI EDU ��� 2Q WKH VHFRQG FURFKHW RI EDU ��� WKH SHGDO LV JUDGXDOO\
SUHVVHG GRZQ DQG WKLV LV LQGLFDWHG E\ WKH FUHVFHQGR VLJQ XQGHUQHDWK WKH EDVV VWDYH�
2Q WKH ೩UVW EHDW RI EDU �� WKH SHGDO LV VWLOO IXOO\ SUHVVHG GRZQ DQG ೩[HG �U�� WKHQ
JUDGXDOO\ UHOHDVHG �GLPLQXHQGR VLJQ�� ,Q EDU �� WKH SHGDO LV RSHQHG LPPHGLDWHO\
DIWHU WKH ೩UVW FKRUG LV VWUXFN DQG WKHQ FORVHG DJDLQ �9�� ,Q WKLV �WXGH� WKHUH DUH
QR H[DPSOHV RI WKH ೩UVW DQG WKLUG VLJQV �� DQG !�� VR LQ P\ RSLQLRQ DQ\ FUHVFHQGR
DQG GLPLQXHQGR PDUNLQJV ZULWWHQ LQ WKH VFRUH LQGLFDWH WKH RSHQLQJ DQG FORVLQJ
RI WKH VKXWWHUV� ZKLFK HQWDLOV SUHVVLQJ GRZQ DQG JUDGXDOO\ UHOHDVLQJ WKH S«GDOH ¢
UHQIRUFHPHQW����

���7KLV �WXGH KDV EHHQ UHFRUGHG E\ 0DVXPL 1DJDVDZD� DURPHކ/ GH Oކ(VW� (7& ���� ������ RQ DQ (UDUG
VLQJOH�DFWLRQ KDUS >FD� ����@� ZLWK DQ �WK SHGDO� SLWFK Dކ ����
���7KH FRPSOHWH UDQJH RI V\PEROV DUH DFWXDOO\ ZULWWHQ LQ WKH SXEOLVKHG HGLWLRQ RI WKLV ZRUN� 6HH VHFWLRQ
����� IRU IXUWKHU GLVFXVVLRQV�
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%RWK 0DGDPH GH *HQOLV DQG %RFKVD GLVFXVV WKH S«GDOH ¢ UHQIRUFHPHQW DW VRPH
OHQJWK� 7KH\ DUH ERWK FULWLFDO RI WKLV HLJKWK SHGDO DQG QHLWKHU SURYLGH PXVLFDO
H[DPSOHV� )LUVWO\ GH *HQOLV ZULWHV LQ &KDSWHU ��

HV/މ UHQIRUFHPHQV DORXUGLVVHQW DXVVL OކLQVWUXPHQW� PDLV LOV SURGXLVHQW
XQ IRUW EHO H೨HW� HVWކ& .UXPSKROW] TXL HQ HVW OކLQYHQWHXU� �D� PDLV LO IDXW
UHPDUTXHU TXH OHV UHQIRUFHPHQV VRQW SUHVTXH VDQV H೨HW TXDQG OD KDUSH
HVW MRX«H SDU XQH IHPPH� SDUFH TXH VHV Y¬WHPHQWV ERXFKHQW OކRXYHUWXUH
GX UHQIRUFHPHQW RXYHUW WDQGLV TXH OކKDELOOHPHQW GHV KRPPHV ODLVVH ¢
FHWWH P«FDQLTXH WRXW VRQ MHXފ����

,Q GH *HQOLVކ VHFRQG HGLWLRQ RI KHU 1RXYHOOH 0«WKRGH� VKH LQFOXGHV D QHZ SDUDJUDSK
HQWLWOHG 6HL]LHPH /H©RQ VXU OH UHQIRUFHPHQW� +RZHYHU� WKH PXVLFDO H[DPSOH HQWLWOHG
6HL]LHPH /H©RQ� ZKLFK LV DOVR IRXQG LQ WKH ೩UVW HGLWLRQ RI WKH 1RXYHOOH 0«WKRGH�
GRHV QRW FRUUHVSRQG WR WKLV GHVFULSWLYH SDUDJUDSK� 7KH /H©RQ FRQVLVWV RI IDVW VFDOHV
DQG DUSHJJL ZKLFK DUH QRW VXLWDEOH IRU D YLEUDWR H೨HFW� ,W LV WKH DXWKRUކV RSLQLRQ
WKDW 0DGDPH GH *HQOLV LQWHQGHG WR DGG D QHZ 6HL]LHPH /H©RQ WR WKH VHFRQG HGLWLRQ
RI KHU 1RXYHOOH 0«WKRGH� EXW WKLV ZDV QRW FDUULHG RXW�

DLކ-މ G«M¢ GLW TXH OHV IHPPHV ¢ FDXVH GH OHXUV Y¬WHPHQV QH SHXYHQW
TXH WUªV GL೨LFLOHPHQW IDLUH XVDJH KHXUHX[ GHV UHQIRUFHPHQV� 0DLV OHV
KRPPHV SHXYHQW HQ WLUHU XQ WUªV JUDQG SDUWL� -XVTXކLFL RQ QH VކHQ «WRLW
VHUYL TXH SRXU SURGXLUH SOXV GH VRQ� &DVLPLU HVW OH SUHPLHU TXL DLW MRLQW
¢ FHW H೨HW FHOXL GH SURGXLUH GHV VRQV YLEU«V� QRQ VHXOHPHQW GDQV OHV
$GDJLRV� PDLV GDQV OHV EDVVHV GHV PRUFHDX[ GކXQ JUDQG PRXYHPHQW�
3RXU IDLUH FHV VRQV YLEU«V LO IDXW DSSX\HU OH ERXW GH SLHG VXU OD S«GDOH HW
SURGXLUH DLQVL XQ WUHPEOHPHQW UDSLGH HW FHSHQGDQW PR­OOHX[ HW PHVXU«�
,O QH IDXW SDV GDQV FH PRXYHPHQW RXYULU HQWLHUHPHQW OH UHQIRUFHPHQW�
2Q QH OކRXYUH WRXW ¢ IDLUH TXH SRXU GRQQHU SOXV GH VRQ� ,O IDXW TXH OH
PRXYHPHQW GX WUHPEOHPHQW GX SLHG VRLW SOXV UDSLGH GDQV OHV $OOHJUR
TXH GDQV OHV $GDJLR� PDLV TXކLO VRLW WRXMRXUV H[DFW HW PHVXU« GDQV WRXV
OHV PRXYHPHQV� 2Q GRLW «YLWHU DYHF VRLQ GH IDLUH GX EUXLW GDQV OH MHX
GH FHWWH S«GDOH DLQVL TXކHQ VH VHUYDQW GH WRXWHV OHV DXWUHV S«GDOHVފ����

$ ೩QDO H[DPSOH RI D PHWKRG ZKLFK GLVFXVVHV WKH S«GDOH ¢ UHQIRUFHPHQW DW VRPH
OHQJWK LV %RFKVDކV 1RXYHOOH 0«WKRGH�
���*HQOLV� 1RXYHOOH P«WKRGH� ����� ��� 7KHމ UHLQIRUFHPHQWV >WKH V\VWHP RI VKXWWHUV@ PDNH WKH
LQVWUXPHQW YHU\ KHDY\� EXW WKH\ SURGXFH D YHU\ QLFH H೨HFW� ,W LV .UXPSKROW] ZKR LQYHQWHG LW� EXW
RQH VKRXOG QRWH WKDW WKH UHLQIRUFHPHQWV KDYH DOPRVW QR H೨HFW ZKHQ WKH KDUS LV SOD\HG E\ D ZRPDQ�
EHFDXVH KHU FORWKHV EORFN WKH RSHQLQJ RI WKH VKXWWHUV� ZKHUHDV PHQކV FORWKHV DOORZ WKLV PHFKDQLVP WR
IXQFWLRQ SURSHUO\ފ�
���*HQOLV� 1RXYHOOH P«WKRGH� Q�G�� ��� ,މ DOUHDG\ VDLG WKDW ZRPHQ� EHFDXVH RI WKHLU FORWKHV� FDQQRW�
ZLWKRXW PXFK GL೨LFXOW\� PDNH XVH RI WKH VZHOO >SHGDO@� %XW PHQ FDQ XVH LW ZLWK JUHDW VXFFHVV� 8QWLO LW
VHUYHV WR SURGXFH PRUH VRXQG� &DVLPLU LV WKH ೩UVW ZKR FRPELQHG WKH H೨HFW RI SURGXFLQJ YLEUDWR VRXQGV
QRW RQO\ LQ $GDJLRV� EXW LQ WKH EDVV SDUWV RI ODUJH PRYHPHQWV� 7R PDNH WKHVH YLEUDWR VRXQGV WKH SHGDO
LV SUHVVHG ZLWK WKH WRH RI WKH IRRW DQG SURGXFHV D UDSLG VKDNH ZKLFK FDQ DOVR EH PHOORZ DQG PHDVXUHG�
7KH VZHOO SHGDO VKRXOG QRW EH IXOO\ RSHQHG LQ WKLV FDVH� 2QH RSHQV LW IXOO\ RQO\ WR JLYH PRUH VRXQG� 7KH
PRYHPHQW RI WKH VKDNLQJ RI WKH IRRW VKRXOG EH IDVWHU LQ WKH $OOHJUL DV LQ WKH $GDJL� EXW LW LV DOZD\V H[DFW
DQG PHDVXUHG LQ DOO LWV PRYHPHQWV� 2QH VKRXOG DYRLG PDNLQJ QRLVH ZKHQ PRYLQJ WKLV SHGDO DV ZKHQ
XVLQJ DOO RWKHU SHGDOVފ�
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3XLVTXHމ MH YLHQV GH SDUOHU GH OD S«GDOH GH UHQIRUFHPHQW� MH GRLV
REVHUYHU LFL TXH FކHVW XQ SU«WHQGX SHUIHFWLRQQHPHQW GH OD KDUSH TXH
MH QH SXLV DSSURXYHU� SXLVTXކRQ MRXH DXVVL SLDQR TXH OކRQ YHXW VXU OD
KDUSH� ¢ TXRL SHXW VHUYLU GHUULªUH OD WDEOH GކKDUPRQLH GHV FDVHV TXL
IHUP«HV GLPLQXHQW OH VRQ HW RXYHUWHV OކDXJPHQWHQW" QH YDXW ހ LO SDV
PLHX[ TXH FHV FDVHV VRLHQW WRXMRXUV RXYHUWHV� HQ ODLVVDQW DX[ GRLJW
VHXOV OD IRQFWLRQ GH PRGL೩HU DXWDQW TXH OކRQ YRXGUD OކLQWHQVLW« GH VRQ�
4XHOTXHV MRXHXUV GH KDUSH IRQW HQFRUH XQ DXWUH XVDJH GH OD S«GDOH GH
UHQIRUFHPHQW HQ OކDJLWDQW FRQWLQXHOOHPHQW GDQV OHV DGDJLR� PDLV LO HQ
U«VXOWH XQ H೨HW TXކLOV FUR\HQW VXVFHSWLEOH GކH[SUHVVLRQ� HW TXL GRLW ¬WUH
U«SURXY« FRPPH FRQWUDLUH ¢ OD SUHPLªUH U«JOH GX FKDQW� (Q H೨HW� OH
PRXYHPHQW DOWHUQDWLI GH OD S«GDOH SURGXLW GDQV OD IRUFH GX VRQ XQH
RQGXODWLRQ FRQWLQXHOOH� TXL� VL HOOH «WRLW LPLW«H SDU OD YRL[ RX SDU WRXV OHV
LQVWUXPHQWV ೩ODQW OHV VRQV� VHURLW� ¢ FRXS VXU� MXJ«H WUªV G«VDJU«DEOH�
/D SUHPLªUH U«JOH GX FKDQW HVW GH VRXWHQLU XQ VRQ GDQV XQH LQWHQVLW«
GH IRUFH SDUIDLWHPHQW «JDOHޓ-H SHQVH GRQF TXކRQ QH GRLW UHJDUGHU OD
S«GDOH GH UHQIRUFHPHQW TXH FRPPH XQ FRPSOLFDWLRQ GH OކLQVWUXPHQW
SOXW¶W QXLVLEOH TXކXWLOH� VRQ XVDJH QRXV D DSSULV TXH OH VRQ GH OD KDUSH
HVW DXJPHQW« SDU GHV RXYHUWXUHV GHUULªUH VD WDEOH GކKDUPRQLH� TXH FHV
RXYHUWXUHV \ VRLHQW GRQF SUDWLTX«HV� PDLV TXކRQ VXSSULPH OHV VRXSDSHV
GHVWLQ«HV D OHV IHUPH� HQ ODLVVDQW DX[ GRLJW VHXOV� FRPPH KH OކDL GLW� OD
IRQFWLRQ GH GLPLQXHU OH VRQ ¢ YRORQW«ފ����

1RQH RI %RFKVDކV WUHDWLVHV� PHWKRGV RU H[HUFLVH ERRNV FRQWDLQ WKH XVH RI WKH S«GDOH
¢ UHQIRUFHPHQW����

����� .UXPSKROW]ކV DQG &RXVLQHDXކV VRXUGLQH�HFKR SHGDOV

7ZR W\SHV RI VRXUGLQH SHGDOV ZHUH LQYHQWHG IRU WKH KDUS E\ .UXPSKROW] DQG
&RXVLQHDX� ERWK ZLWK D GL೨HUHQW PHFKDQLVP� 7KH .UXPSKROW] VRXUGLQH SHGDO
ZDV RSHUDWHG E\ WKH OHIW IRRW� ORFDWHG DW WKH IXUWKHVW H[WUHPH RI WKH SHGDO ER[� ZKLOH
&RXVLQHDXކV VRXUGLQH SHGDO ZDV DW WKH FHQWUH RI WKH SHGDO ER[ VR FRXOG KDYH EHHQ

���%RFKVD� 1RXYHOOH P«WKRGH� ��� 6LQFHމ , KDYH PHQWLRQHG WKH VZHOO SHGDO , KDYH WR QRWH KHUH WKDW WKLV
DOOHJHG GHYHORSPHQW RI WKH KDUS , FDQQRW DSSURYH RI� VLQFH RQH FDQ DOVR SOD\ SLDQR ZKHQ ZH ZDQW RQ
WKH KDUS� ZKDW JRRG DUH VKXWWHUV EHKLQG WKH UHVRQDWLQJ ER[ WKDW GLPLQLVK WKH VRXQG DQG DXJPHQW LW"
:RXOG LW QRW EH ZRUWK LW�LI WKHVH VKXWWHUV DUH DOZD\V RSHQ� OHDYLQJ WKH IXQFWLRQ RQO\ WR WKH ೩QJHUV WR
FKDQJH WKH LQWHQVLW\ RI VRXQG DV PXFK DV ZH OLNH� 6RPH KDUSLVWV KDYH DQRWKHU ZD\ RI XVLQJ WKH VZHOO
SHGDO� WKH\ FRQWLQXRXVO\ PRYH LW LQ WKH $GDJL� EXW WKH UHVXOW LV DQ H೨HFW WKH\ EHOLHYH LV IXOO RI H[SUHVVLRQ�
DQG KHUH PXVW EH FRQGHPQHG DV RSSRVLWH WR WKH ೩UVW UXOH RI VLQJLQJ� ,QGHHG� WKH FRQWLQXRXV PRYHPHQW
RI WKH SHGDO SURGXFHG LQ WKH VWUHQJWK RI KLV FRQWLQXDO ULSSOH� ZKLFK� LI LW ZHUH LPLWDWHG E\ WKH YRLFH
RU LQVWUXPHQWV� ZRXOG EH� IRU VXUH� FRQVLGHUHG YHU\ UXGH� 7KH ೩UVW UXOH RI WKH VRQJ LV WR VXSSRUW LWV
>VRXQG@ LQWHQVLW\ LQ D SHUIHFWO\ HTXDO VWUHQJWKޓ 6R , WKLQN ZH VKRXOG ORRN DW WKH VZHOO SHGDO UDWKHU DV
D FRPSOLFDWLRQ RI WKH LQVWUXPHQW� PRUH KDUPIXO WKDQ XVHIXO� LWV XVH KDV VKRZQ WKDW WKH VRXQG RI WKH
KDUS LV LQFUHDVHG E\ RSHQLQJV EHKLQG WKH VRXQGERDUG� WKHVH RSHQLQJV DUH VR PXFK XVHG� EXW LI RQH
VXSSUHVVHV WKH VKXWWHUV FORVHG� WKLV OHDYHV RQO\ WKH ೩QJHUV� DV DOUHDG\ VDLG� WKH IXQFWLRQ RI UHGXFLQJ WKH
VRXQG DW ZLOOފ� , ZRXOG OLNH WR WKDQN 0LNH 3DUNHU IRU KDYLQJ SRLQWHG RXW WKLV SDUDJUDSK WR PH�
���6HH 7DEOH ��� IRU ZRUNV E\ %RFKVD ZKLFK LQFOXGH LQVWUXFWLRQV WR XVH WKH VZHOO SHGDO�
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RSHUDWHG E\ HLWKHU IRRW����

7KH VRXUGLQH SHGDOV FUHDWH DQ HFKR H೨HFW� E\ SUHVVLQJ GRZQ WKH VRXUGLQH SHGDO
EHIRUH SOD\LQJ� WKHQ UHOHDVLQJ LW DIWHU SOD\LQJ D FKRUG� ,W FUHDWHV D VHFRQG
PXWHG VRXQG� PHUHO\ E\ WKH SHGDO DFWLRQ���� .UXPSKROW]ކV 3ULQFLSHV FRQWDLQV
QR LQIRUPDWLRQ RQ WKLV QLQWK SHGDO� +RZHYHU� LQVWUXFWLRQV RQ KRZ WR RSHUDWH WKLV
SHGDO� D OLVW RI V\PEROV DQG LWV QRWDWLRQ LQ SLHFHV DUH IRXQG LQ .UXPSKROW]ކV 2SS�
�� DQG ������ 7KH GHVFULSWLRQ DQG GLDJUDPV RI .UXPSKROW]ކV VRXUGLQH SHGDO� RU
ފPSIHU¦'މ LV H[SODLQHG LQ OHQJWK LQ WKH *HUPDQ PHWKRG E\ +HUEVW����

7KH VHFRQG W\SH RI VRXUGLQH SHGDO ZDV GHVFULEHG LQ ������� DQG SDWHQWHG E\
&RXVLQHDX EHIRUH ������� DQG D GHVFULSWLRQ RI WKLV SHGDO DQG KRZ WR XVH LW LV IRXQG
LQ KLV VHFRQG 0«WKRGH RI �����

Q)މ PHWWDQW OH SLHG VXU OD S«GDOH� RQ IDLW SRVHU OHV SLORWHV VXU OD WDEOH�
GH VRUWH TXH OD SUHVVLRQ GHV SLORWHV LQWHUFHSWH OH VRQ� HW SURGXLW OކH೨HW
GH OD VRXUGLQH� /RUVTXH OކRQ YRXGUD REWHQLU Oކ«FKR� RQ IHUD SDUWLU GކXQH
RX GHX[ PDLQV XQ DFFRUG HW ORUVTXH OކDFFRUG VHUD VRQQ«� RQ O¤FKHUD OD
S«GDOH GH OD VRXUGLQH TXL SURGXLUD Oކ«FKR ��ޓ� $LQVL RQ YRLW TXH� SRXU
DYRLU Oކ«FKR� LO IDXW VRQQHU OD FRUGH DYHF OD VRXUGLQH� HW O¤FKHU OD S«GDOH
DYHF SU«FLSLWDWLRQ VDQV FHWWH SU«FDXWLRQ OކH೨HW VHUDLW PDQTX«ފ����

1R PXVLFDO H[DPSOHV DUH LQFOXGHG LQ WKH 0«WKRGH� EXW LWV XVH KDV EHHQ LGHQWL೩HG
LQ VRPH ZRUNV E\ &RXVLQHDX����

&RQFOXVLRQV

7KH HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXU\ WUHDWLVHV DQG PHWKRGV DUH YDOXDEOH
VRXUFHV IRU GLVFRYHULQJ KRZ DQG ZKHUH WR XVH DOO WKH SHGDOV IRXQG RQ WKH KDUS� 7KH
GHVFULSWLYH LQIRUPDWLRQ LQ WKH WUHDWLVHV LV RIWHQ VXSSRUWHG E\ PXVLFDO H[DPSOHV�
7KHUH LV� KRZHYHU� RQH DVSHFW RI SHGDOOLQJ WKDW LV QRW GLVFXVVHG LQ DQ\ KLVWRULFDO
PHWKRG RU WUHDWLVH RI WKH HLJKWHHQWK FHQWXU\�

7KLV LV WKH XVH RI WKH OHIW IRRW WR RSHUDWH WKH ( SHGDO� WKH ೩UVW SHGDO RQ WKH ULJKW�KDQG
VLGH RI WKH KDUS� 7KLV PRYH LV D QDWXUDO FRUROODU\ RI GRXEOH� DQG WULSOH�SHGDOOLQJ
DQG LV ೩UVW GLVFXVVHG E\ %DFNRIHQ LQ �������� ,W VKDOO EH GLVFXVVHG LQ &KDSWHU �� DV
VHYHUDO PXVLFDO SDVVDJHV FDQQRW EH SOD\HG ZLWKRXW XVLQJ WKH OHIW IRRW LQ WKLV ZD\�

���6HH VHFWLRQ ����
���0LNH 3DUNHU KDV SOD\HG D KDUS ZLWK D VRXUGLQH SHGDO DQG VD\V WKDW LW LV \YHUމ H೨HFWLYHފ� �(PDLO
FRUUHVSRQGHQFH� $SULO ��� ������
���6HH VHFWLRQ ������
���+HUEVW� 8HEHU GLH +DUIH� ���
ފ�UWV$މ��� -RXUQDO GH 3DULV� 6HSWHPEHU �� ����� �����
���&RXVLQHDX� 0«WKRGH� ����� ���
���,ELG�� ��� \%މ SXWWLQJ WKH IRRW RQ WKH SHGDO� WKH SLORWV DUH SODFHG RQ WKH WDEOH� VR WKDW WKH SUHVVXUH RI
WKH SLORWV LQWHUFHSW WKH VRXQG� DQG KDV WKH H೨HFW RI PXWLQJ� :KHQ ZH ZRXOG ZDQW WR DFKLHYH DQ HFKR� ZH
ZLOO SOD\ D FKRUG ZLWK RQH RU WZR KDQGV DQG ZKHQ WKH FKRUG ZLOO VRXQG� WKH VRXUGLQH SHGDO LV UHOHDVHG LQ
RUGHU WR SURGXFH WKH HFKRޓ 7KXV ZH VHH WKDW� IRU PDNLQJ DQ HFKR� \RX KDYH WR SOXFN D VWULQJ ZLWK WKH
VRXUGLQH SHGDO� DQG UHOHDVH WKH SHGDO EHIRUHKDQG� :LWKRXW WKLV SURPSWQHVV WKH H೨HFW ZRXOG EH PLVVHGފ�
���6HH VHFWLRQ ������
���%DFNRIHQ� $QOHLWXQJ� ����� ��� 6HH VHFWLRQ �������� �������� DQG &KDSWHU ��
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7KHUH DUH DOVR QR PXVLFDO H[DPSOHV� LQ WKH KLVWRULFDO PHWKRGV RU WUHDWLVHV� WR VKRZ
KRZ WR RSHUDWH WKH H[WUD HLJKWK DQG QLQWK H೨HFW SHGDOV� 7KH S«GDOH ¢ UHQIRUFHPHQW
DQG .UXPSKROW]ކV VRXUGLQH SHGDO DUH RSHUDWHG E\ WKH OHIW IRRW DV WKH\ DUH RQ WKH
OHIW�KDQG VLGH RI WKH SHGDO ER[� 7KLV PHDQV WKDW WKH OHIW IRRW WKHQ FDQQRW RSHUDWH
DQ\ RI WKH RWKHU SHGDOV RQ WKH OHIW VLGH RI WKH KDUS� QDPHO\ WKH %� & RU ' SHGDOV�
7KLV VLWXDWLRQ ZLOO EH DQDO\VHG LQ VHFWLRQ ���� &RXVLQHDXކV VRXUGLQH SHGDO LV ORFDWHG
LQ WKH FHQWUH RI WKH SHGDO ER[ DQG FDQ EH RSHUDWHG E\ HLWKHU IRRW� +RZHYHU� ZKHQ
RSHUDWHG� WKDW IRRW LV WKHQ XQDEOH WR RSHUDWH DQ\ RWKHU SHGDOV�



&KDSWHU �

:RUNV ZLWK SHGDO LQGLFDWLRQV

7KLV FKDSWHU LGHQWL೩HV DQG GLVFXVVHV WKH GL೨HUHQW ZD\V RI SHGDOOLQJ WKDW DUH IRXQG
LQ HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ SLHFHV IRU KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO
PHFKDQLVP� ZKHUH LQVWUXFWLRQV RU V\PEROV DUH ZULWWHQ LQ WKH VFRUH HLWKHU E\ WKH
FRPSRVHU RU SXEOLVKHU��

7KH UHSHUWRLUH

7KH ೩UVW SLHFHV IRU WKH KDUS ZHUH SXEOLVKHG LQ 3DULV LQ ����� 7KH\ DUH WKUHH
FROOHFWLRQV RI DLUV ZLWK DFFRPSDQLPHQW IRU WKH JXLWDU� KDUSVLFKRUG RU KDUS��

7KH RULJLQDO UHSHUWRLUH IRU WKH KDUS QRW RQO\ FRQVLVWV RI VRQJV ZLWK KDUS
DFFRPSDQLPHQW� EXW DOVR VROR ZRUNV LQFOXGLQJ VRQDWDV� YDULDWLRQV� SRWSRXUULV�
FKDPEHU PXVLF DQG FRQFHUWRV��

�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�
�6LPRQ� 6HFRQG 5HFXHLO� FKHYDOLHU Gކ+HUEDLQ� 5HFXHLO Gކ$ULHWWHV� 3HWLOOLRW� 5HFXHLO GކDLUV� 7KHVH

WKUHH FROOHFWLRQV ZHUH DGYHUWLVHG LQ �YDQWFRXUHXU$ކ/މ IHXLOOH KHEGRPDGDLUHފ� ����� ���� ���� ����
7KH 3HWLOOLRW FROOHFWLRQ PD\ EH WKH RQH IRXQG WRGD\ LQ WKH )�3Q� 3HWLOOLRW� 5HFXHLO GކDLUV FKRLVLV DYHF
DFFRPSDJQHPHQW GH JXLWDUUH HW GH KDUSH �3DULV� ������ DV WKH ZRUN KDV WKH VDPH WLWOH DV WKH PDJD]LQH
DGYHUWLVHPHQW� +RZHYHU� WKH )�3Q FDWDORJXH DWWULEXWHV WKH \HDU ���� WR WKLV FROOHFWLRQ� UHIHUULQJ
WR DQRWKHU DGYHUWLVHPHQW LQ $QQRQFHV� D೛LFKHV HW DYLV GLYHUV� ����� ���� 7KH DGYHUWLVHPHQW VWDWHV�
5HFXHLOމ Gކ$LU FKRLVLV� DYHF DFFRPSDJQHPHQW GH KDUSHފ� ,W GRHV QRW PHQWLRQ WKH JXLWDU DV DQ DOWHUQDWLYH
DFFRPSDQ\LQJ LQVWUXPHQW� VR WKH DXWKRU FRQFOXGHV WKDW WKH ���� DGYHUWLVHPHQW UHIHUV WR D ODWHU FROOHFWLRQ
E\ 3HWLOOLRW�
�.ODXV�3HWHU %UHQQHU� 'LH 1DGHUPDQ�+DUIH LQ GHU 0XVLNLQVWUXPHQWHQVDPPOXQJ GHU 8QLYHUVLW¦W

*¸WWLQJHQ� HLQ IUDQ]¸VLVFKHV ,QVWUXPHQW GHV ��� -DKUKXQGHUWV DOV 0DVFKLQH� 6NXOSWXU� 0¸EHO�
3UHVWLJHIHWLVFK� :DUH XQG .ODQJZHUN]HXJ �*¸WWLQJHQ� (G� 5H� ������ ���� IRU KDUS UHSHUWRLUH LQ
&RXVLQHDX DQG 1DGHUPDQ PXVLF FDWDORJXHV� 0D\GZHOO� HRUJHV*މ DQG -DFTXHV�*HRUJHV &RXVLQHDX DQG
WKH +DUS LQ WKH /DWWHU +DOI RI WKH (LJKWHHQWK &HQWXU\ފ� )RU SUH����� SXEOLVKHG ZRUNV VHH &DWKHULQH
0LFKHO DQG )UDQ©RLV /HVXUH� 5«SHUWRLUH GH OD PXVLTXH SRXU KDUSH SXEOL«H GX ;9,,H DX G«EXW GX ;,;H
VLªFOH �3DULV� .OLQFNVLHFN� ������ )RU D VHOHFWHG OLVW RI ��� ZRUNV IRU WKH KDUS� VHH %DUWKHO� D/މ KDUSHފ��
0RGHUQ UHSHUWRLUH ERRNV LQFOXGH VRPH HLJKWHHQWK�FHQWXU\ UHSHUWRLUH� $QQLH *ODWWDXHU� 'LFWLRQQDLUH GX
U«SHUWRLUH GH OD KDUSH �3DULV� &156 HG�� ������ 0RVW RI WKH UHVHDUFK KHUH KDV EHHQ FDUULHG RXW XVLQJ
P\ RZQ SHUVRQDO GDWDEDVH RI KDUS SLHFHV� 7KLV GDWDEDVH FRQWDLQV PRUH WKDQ ����� ZRUNV� ZKLFK WKH
DXWKRU KDV FRQVXOWHG SHUVRQDOO\ LQ OLEUDULHV DQG SULYDWH FROOHFWLRQV�

��
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7KH ODUJHVW YROXPH RI ZRUNV SXEOLVKHG IRU WKH KDUS DUH VRQJV ZLWK KDUS
DFFRPSDQLPHQW� HLWKHU DV D EDVVR FRQWLQXR RU DV D ZULWWHQ�RXW DFFRPSDQLPHQW��

7KLV JHQUH UHPDLQV D VWDWLF IRUP IRU PDQ\ GHFDGHV� ZKHUH WKH QRWDWHG PXVLF
UHPDLQV XQFKDOOHQJLQJ�� (YHQ 6SRKU ZURWH DQ $ULD IRU KDUS ZKLFK UH೪HFWV WKH
VLPSOH FRPSRVLWLRQDO VW\OH RI WKLV JHQUH UDWKHU WKDQ KLV XVXDO ೩HQGLVKO\ GL೨LFXOW
KDUS SDUWV�� 7KHVH VRQJV ZHUH FRPSRVHG DQG SXEOLVKHG IRU DPDWHXU KDUSLVWV
ZKR SOD\HG IRU WKHLU RZQ DPXVHPHQW LQ GRPHVWLF VHWWLQJV� ZKHUH WKH FXOWXUDO
VLJQL೩FDQFH RI WKLV UHSHUWRLUH DQG SOD\LQJ WKH KDUS ZHUH KLJKO\ LPSRUWDQW DW WKH
WLPH��

7KH UHPDLQLQJ UHSHUWRLUH FRQVLVWV RI VROR ZRUNV IRU KDUS� FKDPEHU PXVLF ZKHUH
WKH KDUS KDV D SULQFLSDO UROH� DQG ೩QDOO\ FRQFHUWRV� 7KH VFRUHV IURP DOO RI WKHVH
JHQUHV SURYLGH PXFK LQIRUPDWLRQ DERXW KRZ DQG ZKHUH WR SHGDO RQ WKH KDUS�

7KHUH DUH WZR PDLQ VW\OHV RI FRPSRVLWLRQ ZLWKLQ WKH FKDPEHU PXVLF UHSHUWRLUH RI
WKH KDUS� 7KH ೩UVW FRQVLVWV RI ZRUNV IRU KDUS ZKHUH RWKHU LQVWUXPHQWV OLNH WKH YLROLQ�
೪XWH DQG YLRORQFHOOR SOD\ DG OLELWXP SDUWV� $Q H[DPSOH RI WKLV LQVWUXPHQWDWLRQ LV
3HWULQLކV 4XDWUH 6RQDWHV� 2S� �� ZKHUH WKH YLROLQ SDUW DQG WKH ULJKW KDQG RI WKH
KDUSLVW SOD\ WKH VDPH OLQH� VRPHWLPHV LQ GL೨HUHQW RFWDYHV�� 2WKHU FKDPEHU PXVLF
LV FRPSRVHG LQ D ZD\ ZKHUH WKH KDUSLVWކV ULJKW KDQG GLDORJXHV ZLWK WKH PHORG\
LQVWUXPHQW� ZKLOH DOVR SURYLGLQJ D UK\WKPLF DQG KDUPRQLF DFFRPSDQLPHQW� 6RQDWDV
E\ *LDFRPR *RWLIUHGR )HUUDULކV DUH ZULWWHQ LQ WKLV VW\OH��

&RQFHUWRV IRU WKH KDUS VKRZ D FHUWDLQ ೪H[LELOLW\ LQ RUFKHVWUDWLRQ� 7KH\ FDQ EH
SOD\HG HLWKHU ZLWK D VRORLVW DQG RUFKHVWUD� RU DV D GXR IRU KDUS DQG YLROLQ� $Q
H[DPSOH RI WKLV RUFKHVWUDWLRQ LV WKH &LQTXLªPH &RQFHUWR 2S� � E\ .UXPSKROW]�
ZKHUH WKH WLWOH SDJH VWDWHV�

LQTXLHPH&މ &RQFHUWR SRXU /D +DUSHޓ$YHF DFFRPSDJQHPHQW 'H GHX[
9LRORQ� $OWR� HW %DVVH� GHX[ +DXWERLV� GHX[ &RUV� XQH )O½WWH� HW XQ
%DVVRQ $G /LELWXPޓ&H FRQFHUWR HVW QRQ VHXOHPHQW DUUDQJ« SRXU OD
IDFLOLW« GH OކH[HFXWLRQ SRXU FH TXL UHJDUGH OD SDUWLH GH OD +DUSH� PDLV
DXVV\ SRXU OHV DFFRPSDJQHPHQWV� FDU LO SHXW ¢ OD ULJXHXU Vކ«[HFXWHU HQ
6RQDWH� DYHF OH SUHPLHU 9LRORQ VHXOHPHQW� HQ SDVVDQW OHV 7XWWL LQGLTX«V
DYHF OHV SHWLWHV QRWHVފ���

�6HH VHFWLRQ ����� IRU DQ H[DPSOH RI ERWK W\SHV RI VRQJV IURP WKH HLJKWHHQWK FHQWXU\ ZLWK KDUS
DFFRPSDQLPHQW�
�%RWK IRUPV RI DFFRPSDQLPHQW FRXOG EH PDGH DV GL೨LFXOW DV RQH ZRXOG OLNH� E\ WKH UHDOLVDWLRQ RI

WKH EDVVR FRQWLQXR SDUW RU E\ HODERUDWLQJ RQ WKH ZULWWHQ�RXW DFFRPSDQLPHQW� DFFRUGLQJ WR +,3� %UXFH
+D\QHV� 7KH (QG RI (DUO\ 0XVLF� $ 3HULRG 3HUIRUPHUކV +LVWRU\ RI 0XVLF IRU WKH 7ZHQW\�)LUVW &HQWXU\
�2[IRUG� 283� ������ ���

�/RXLV 6SRKU� DV:މ WUHLEW GHQ :DLGPDQQ LQ GHQ :DOGފ I¾U 6LQJVWLPPH PLW %HJOHLWXQJ YRQ +DUIH RGHU
.ODYLHU XQG +RUQ� :R2� �� �9LHQQD� %HUPDQQ� ������
�6HH &KDSWHU � IRU WKH VRFLDO DQG FXOWXUDO DVSHFWV RI SOD\LQJ WKH KDUS�
�+HQUL 3HWULQL� 4XDWUH 6RQDWHV SRXU OD KDUSH DYHF DFFRPSDJQHPHQW GH YLRORQ DG OLELWXP� RS� � �3DULV�

������
�)HUUDUL� 7KUHH *UDQG 6RQDWDV� *LDFRPR *RWLIUHGR )HUUDUL ������������ KDUSLVW DQG FRPSRVHU�
��-HDQ�%DSWLVWH .UXPSKROW]� &LQTXLHPH &RQFHUWR SRXU /D +DUS� RS� � �3DULV� ������ LIWK(މ &RQFHUWR
IRU WKH KDUSޓZLWK DFFRPSDQLPHQW RI WZR YLROLQ� YLROD� DQG EDVV� WZR RERHV� WZR KRUQV� RQH ೪XWH� DQG
RQH EDVVRRQ DG OLELWXP7ޓKLV &RQFHUWR LV QRW RQO\ ZULWWHQ IRU HDVH RI SHUIRUPDQFH ZLWK UHVSHFW WR WKH
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2WKHU FRQFHUWRV FDQ EH SOD\HG HLWKHU ZLWK RUFKHVWUD RU VLPSO\ DV D VROR KDUS
SLHFH� $Q H[DPSOH LV WKH 6L[LªPH &RQFHUWR 2S� � E\ .UXPSKROW]� ZKHUH WKHVH
LQVWUXPHQWDWLRQ RSWLRQV DUH GHWDLOHG RQ WKH WLWOH SDJH�

6L[LªPHމ &RQFHUWR SRXU OD +DUSH $YHF $FFRPSDJQHPHQW GH GHX[
9LRORQ� GHX[ +DXWERLV� GHX[ &RUV� XQH )O½WWH� 7DLOOH HW %DVVH SDU
0� .UXPSKROW]ޓ &H &RQFHUW SHXW DXVVL VކH[«FXWHU VDQV DXFXQ
DFFRPSDJQHPHQW TXHOFRQTXH� (Q SDVVDQW WRXV OHV 7XWWL LQGLTX«V DYHF
OHV SHWLWHV QRWHVފ���

3LDQR DQG KDUS FRQFHUWRV ZHUH UHJXODUO\ SOD\HG DV VROR SLHFHV� ZLWKRXW WKH RUFKHVWUD
DFFRPSDQLPHQW� 7KH SLDQLVW -RKQ )LHOG SHUIRUPHG .UXPSKROW]ކV 6L[LªPH &RQFHUWR�
2S� �� RQ WKH SLDQR LQ KLV GHEXW FRQFHUW RQ $SULO �� ����� DW WKH 5RWXQGD� 'XEOLQ���

6ROR SLHFHV� FKDPEHU PXVLF DQG FRQFHUWRV DUH YDOXDEOH VRXUFHV IRU PRVW IDFHWV RI
SHGDOOLQJ� ZKHQ LQGLFDWLRQV RU V\PEROV DUH LQFOXGHG LQ D VFRUH� 7KLV LQIRUPDWLRQ
PHUHO\ FRUURERUDWHV ZLWK WKH PDVV RI LQIRUPDWLRQ WKDW LV IRXQG LQ WKH KDUS WUHDWLVHV
DQG PHWKRGV� 7KLV WLPH� WKH LQIRUPDWLRQ LV DSSOLHG WR DQ H[DFW EDU RU QRWH� VR WKH
YDULRXV ZD\V WR PRYH SHGDOV FDQ EH UHSURGXFHG E\ IROORZLQJ WKH LQVWUXFWLRQV RQ
WKH VFRUH�

��� 7KH ފEDVHމ NH\

7KH VLQJOH�DFWLRQ KDUS FDQ EH VHW�XS LQ VHYHUDO GL೨HUHQW ފEDVHމ NH\V� KRZHYHU�
WKH PRVW XVXDO NH\ LV (�೪DW PDMRU��� (DFK ފEDVHމ VHW�XS NH\ DOORZV FHUWDLQ SHGDO
VROXWLRQV DQG OLPLWV RWKHUV� ,Q PRVW SXEOLVKHG ZRUNV� QR LQVWUXFWLRQ LV LQFOXGHG DW
WKH EHJLQQLQJ RI D SLHFH WR WHOO WKH KDUSLVW KRZ WR VHW�XS XS WKH KDUS�

$ UDUH H[DPSOH LV 3HWULQLކV 6RQDWH� 2S� �� ZKHUH OHމ 7RQ HVW HQ 0L੢ފ DSSHDUV EHIRUH
WKH PXVLF VWDYHV RQ SDJH �� 7KH IROORZLQJ VWDWHPHQW LV ZULWWHQ DW WKH ERWWRP RI WKH
SDJH� DXWHXUކOމ GDQV WRXWHV VHV ĕXYUHV QH VކHVW MDPDLV G«SDUWL GH FHW DFFRUGފ���

KDUS SDUW� EXW DOVR IRU WKH DFFRPSDQLPHQW� DV LW FDQ EH SOD\HG DV D 6RQDWD� ZLWK WKH ೩UVW YLROLQ RQO\�
RPLWWLQJ WKH 7XWWL SDUWV LQGLFDWHG E\ WKH VPDOOHU IRQWފ� $W D ೩UVW JODQFH� LW ZRXOG DSSHDU WKDW RQO\ WKH
EDVVRRQ LV DQ DG OLELWXP LQVWUXPHQW� LI WKH FRQFHUWR LV SHUIRUPHG ZLWK DQ RUFKHVWUDO DFFRPSDQLPHQW�
+RZHYHU� DW WKH ERWWRP RI WKH WLWOH SDJH� .UXPSKROW] JLYHV DQ DOWHUQDWLYH LQVWUXPHQWDWLRQ RI VLPSO\
KDUS ZLWK RQH YLROLQ� 7KH KDUS SDUW LQFOXGHV� LQ VPDOO SULQW� WKH EDVV OLQH DQG ೩UVW YLROLQ OLQH� VR DFWXDOO\
WKH FRQFHUWR FRXOG EH SOD\HG DV D VROR KDUS SLHFH�
��-HDQ�%DSWLVWH .UXPSKROW]� 6L[LªPH &RQFHUWR SRXU /D +DUSH� RS� � �3DULV� ������ 6L[WKމ &RQFHUWR
IRU WKH KDUS ZLWK DFFRPSDQLPHQW RI WZR YLROLQV� WZR RERHV� WZR KRUQV� RQH ೪XWH� YLROD DQG EDVV E\ 0�
.UXPSKROW]7ޓKLV &RQFHUWR FDQ DOVR EH SOD\HG ZLWKRXW DQ\ DFFRPSDQLPHQW� 2QH OHDYHV RXW DOO WKH SODFH
ZKHUH 7XWWL LV LQGLFDWHG ZLWK WKH QRWHV LQ VPDOO SULQWފ�
��-RKQ )LHOG ������������ ,ULVK SLDQLVW DQG FRPSRVHU� %ULDQ %R\GHOO� 5RWXQGD 0XVLF LQ (LJKWHHQWK�
&HQWXU\ 'XEOLQ �%ODFNURFN� ,ULVK $FDGHPLF 3UHVV� ������ ���� 3DWULFN 3LJJRWW� 7KH /LIH DQG 0XVLF RI
-RKQ )LHOG� ���������� &UHDWRU RI WKH 1RFWXUQH �8QLYHUVLW\ RI &DOLIRUQLD 3UHVV� ������
��6HH VHFWLRQ ����
7KHމ�� NH\ LV (�೪DWފ� 7KHމ DXWKRU LQ DOO RI KLV ZRUNV QHYHU GHSDUWV IURP WKLV WXQLQJ ފEDVHމ< VHW�XS
NH\@ފ�
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$QRWKHU H[DPSOH LV 0DULQކV 6L[ SURJUHVVLYH 6RQDWLQDV� 2S� ��� 6RQDWLQD� QR� �
>F� ����@ �೩J� ���� ZKLFK LV LQ WKH NH\ RI (�೪DW PDMRU� DQG WKH WKLUG PRYHPHQW�
0LQXHWWR� LV LQ %�೪DW PDMRU��� 7KH NH\ VLJQDWXUH IRU WKH0LQXHWWR FRQWDLQV WZR ೪DWV�
% DQG (� DQG D QDWXUDO VLJQ IRU WKH $� LQGLFDWLQJ WR WKH KDUSLVW WKDW WKLV PRYHPHQW
LV LQ DQRWKHU NH\ DQG WKDW WKH $ SHGDO PXVW EH ೩[HG LQ WKH ORZHU QRWFK� ,W LV ZULWWHQ
LQ WKH WUHEOH DQG EDVV FOHIV RI WKH 0LQXHWWR WR ೩[ WKH $ DQG WKHQ WR XQ೩[ LW IRU WKH
7ULR VHFWLRQ�

)LJXUH ���� 0DULQ� 6RQDWLQD ,,� 2S� ��� 0LQXHWWR

,Q PRVW FLUFXPVWDQFHV LW LV XVXDOO\ XS WR WKH KDUSLVW WR ZRUN RXW WKH ފEDVHމ VHW�XS
NH\ IRU WKHPVHOYHV� 7KLV FDQ EH GLVFRYHUHG E\ UHDGLQJ RU SOD\LQJ WKURXJK WKH ZKROH
ZRUN� GHGXFLQJ ZKLFK QRWHV DUH DEVROXWHO\ QHFHVVDU\ DQG ZKLFK QRWHV FDQ EH SOD\HG
E\ WKHLU HQKDUPRQLF DOWHUQDWLYHV�

7KH PDMRULW\ RI SLHFHV UHTXLUH D ފEDVHމ VHW�XS NH\ RI (�೪DW PDMRU� EXW WKHUH DUH
DOVR SLHFHV WKDW UHTXLUH RWKHU ފEDVHމ VHW�XS NH\V� $ VHOHFWLRQ RI SLHFHV ZKHUH WKH
FRPSRVHU�SXEOLVKHU LQGLFDWHV DW WKH EHJLQQLQJ RI D SLHFH WR VHW�XS WKH KDUS LQ WKH
ފEDVHމ NH\ RI $�೪DW PDMRU DUH LQFOXGHG LQ 7DEOH ���� 7KLV VLPSO\ PHDQV WKDW WKH
KDUSLVW WXQHV WKH ೩YH $ VWULQJV RQ WKH KDUS D VHPLWRQH ORZHU�

7DEOH ���� /LVW RI SLHFHV ZKHUH WKH ފEDVHމ VHW�XS NH\ LV $�೪DW PDMRU�

&RPSRVHU 7LWOH .H\ RI ZRUN

OYLPDUH$ކ' 6RQDWD ,,,� 2S� �� ) PLQ��) PDM�
OYLPDUH$ކ' 6RQDWD ,,� 2S� � & PLQ��(੢ PDM�
OYLPDUH$ކ' 2XYHUWXUH HW DLUV GX EDOOHW GH 'DSKQLV HW 3DQGURVH & PDM�
OYLPDUH$ކ' /H 7RUUHQW� 5RPDQFH SDU (XVHEH 6DOYHUWH $੢ PDM�
OYLPDUH$ކ' 6L[ $LUV UXVVHV� 2S� ��� QR� � ) PDM��PLQ�
%RFKVD /HV &ORFKHV %OHXHV ) PDM��PLQ�
1DGHUPDQ OOLDQFH$ކ/ &DSULFH SRXU KDUSH� 2S� �� ) PLQ�
6SRKU )DQWDLVLH SRXU OD KDUSH� 2S� �� & PLQ�

6SRKU FRPSRVHG DW OHDVW WZR ZRUNV IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI '�೪DW
PDMRU� 7KHVH DUH 6RQDWH :R2 ����� DQG SUREDEO\ DOVR WKH &RQFHUWDQWH� QR� �� :R2
����� 7KH KDUS SDUW LV LQ ) PLQRU DQG WKH YLROLQ SDUW LV LQ ( PLQRU ZKLFK DUH WKH

��9LFRPWH GH 0DULQ ������������ KDUSLVW DQG FRPSRVHU�
��7KH RQO\ NQRZQ FRS\ RI 6SRKUކV :R2 �� LV SDUW RI WKH SULYDWH FROOHFWLRQ RI +HLQ] +ROOLJHU DQG
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VDPH NH\V DV WKH 6RQDWH :R2 ��� VR WKH DXWKRU FRQFOXGHV WKDW :R2 �� LV LQ WKH
VDPH ފEDVHމ VHW�XS NH\� 7KLV FDQQRW EH FRQ೩UPHG XQWLO WKH VFRUH FDQ EH FRQVXOWHG�

7KH NH\ VLJQDWXUH RI D SLHFH GRHV QRW QHFHVVDULO\ LQGLFDWH WKH ފEDVHމ VHW�XS NH\ RI
WKH KDUS� 0RVW RI WKH SLHFHV LQ 7DEOH ��� DUH LQ $�೪DW PDMRU RU LWV UHODWLYH PLQRU
NH\ RI ) PLQRU� DQG LQGHHG WKHVH ZRUNV GR UHTXLUH WKDW WKH ފEDVHމ VHW�XS NH\ LV
$�೪DW PDMRU� +RZHYHU� WZR RI WKH DERYH SLHFHV DUH LQ & PLQRU DQG RQH LQ & PDMRU�
DQG WKH FRPSRVHU�SXEOLVKHU IRUHZDUQV WKH KDUSLVW IURP WKH EHJLQQLQJ RI WKH SLHFH
WKDW '੢ LV REOLJDWRU\ E\ GHOLQHDWLQJ WKH ފEDVHމ VHW�XS NH\� 7KLV LV GXH WR WKH IDFW
WKDW QRUPDOO\ DQ (�೪DW PDMRU ފEDVHމ VHW�XS WXQLQJ ZRXOG VX೨LFH IRU D SLHFH LQ &
PLQRU�PDMRU� EXW DQ $�೪DW PDMRU DOVR ZRUNV DQG LV VRPHWLPHV DOVR HVVHQWLDO�

7KHUHIRUH� D VLPSOH UXOH LV WKDW WKH ފEDVHމ VHW�XS NH\ PXVW KDYH� DV D PLQLPXP� WKH
VDPH DPRXQW RI ೪DWV RU VKDUSV DV WKH NH\ VLJQDWXUH RI WKH SLHFH� EXW PD\ DOVR KDYH
PRUH ೪DWV RU VKDUSV� EXW QRW OHVV���

.UXPSKROW] ZULWHV RQ WKH IURQWLVSLHFH RI KLV 'HX[ 6LPSKRQLHV� 2S� ��� LQ WKH
1DGHUPDQ HGLWLRQ���

3RXUމ IDFLOLWHU Oކ«[«FXWLRQ GDQV OH PDQLHPHQW GHV 3«GDOOHV SRXU WRXWH
0XVLTXH TXHOFRQTXH FRPSRV«H SRXU OD +DUSH� Oކ$XWHXU LQGLTXH TXHOTXH
IRLV GDQV VRQ ĔXYUH ;,H OH 6RO੤ HQ SODFH GX /D੢ SRXU QH SDV G«FURFKH]
OH /D TXL VH WURXYH QDWXUHO ¢ OD &OHI� RX ELHQ 8W੤ HQ SODFH GH 5H੢ DLQVL
TXH OH 5H੤ DX�OLHX GH 0L੢ޓ(Q REVHUYDQW J«Q«UDOOHPHQW FHWWH P«WKRGH�
RQ WURXYHUD ELHQ PRLQV GH GL೨LFXOW«V GDQV FHW LQVWUXPHQWފ���

7KHVH LQVWUXFWLRQV PD\ DSSHDU RQ WKH VXUIDFH WR EH DQ DLG WR WKH KDUSLVW ZLWK UHVSHFW
WR WKH HQKDUPRQLF DOWHUQDWLYHV LQ WKH ZRUNV� +RZHYHU� WKH\ DOVR LQGLFDWH WKH ފEDVHމ
VHW�XS NH\� DV .UXPSKROW] VWDWHV WR XVH &੤ DV DQ HQKDUPRQLF IRU '੢ DQG WR XVH '੤
DV DQ HQKDUPRQLF IRU (੢� 7KHUHIRUH� WKH KDUS LV WXQHG LQ (�೪DW PDMRU� WKH KDUSLVW
KDV WKH SRVVLELOLW\ RI SOD\LQJ '੣ DQG '੤� EXW QRW '੢� (YHU\ '੢ LV WKHQ SOD\HG DV &੤�

7KLV VDPH VWDWHPHQW LV IRXQG DW WKH ERWWRP RI WKH FDWDORJXH LQFOXGHG LQ WKH
1DGHUPDQ HGLWLRQV RI .UXPSKROW]ކV 2SS� ��� ��� ��� �� DQG ��� ,W FRXOG EH
DVVXPHG WKHQ WKDW DOO RI WKHVH ZRUNV DUH ZULWWHQ IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\
RI (�೪DW PDMRU� EXW WKLV LV QRW DOZD\V WKH FDVH���

LV QRW DYDLODEOH IRU FRQVXOWDWLRQ� 7KH LQFLSLW RI WKLV &RQFHUWDQWH IRU YLROLQ� KDUS DQG RUFKHVWUD LV
NQRZQ IURP /RXLV 6SRKU� ¡9HU]HLFKQLމ V¦PWOLFKHU &RPSRVLWLRQHQ YRQ /RXLV 6SRKUފ� DIWHU ����� 7KLV
LQFLSLW LV WUDQVFULEHG LQ )RONHU *¸WKHO� 7KHPDWLVFK�ELEOLRJUDSKLVFKHV 9HU]HLFKQLV GHU :HUNH YRQ /RXLV
6SRKU �7XW]LQJ� 6FKQHLGHU� ������ ���� *¸WKHO UHIHUV WR WKLV PDQXVFULSW FDWDORJXH DV /RXLV 6SRKU�
(LJHQK¦QGLJHV :HUNYHU]HLFKQLV� (:9� 6HH $EEUHYLDWLRQV�
��6HH 0DUWLQ :XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ������������ $ &RQWULEXWLRQ WR WKH
+LVWRU\ RI 1LQHWHHQWK�&HQWXU\ *HQUHVފ �3K' 'LVVHUWDWLRQ LQ 0XVLF �0XVLFRORJ\�� &LW\ 8QLYHUVLW\ RI 1HZ
<RUN� ������ ���ހ��� DQG WKLV &KDSWHU �� 7DEOH DQG ފEDVHމ NH\V IRU WKH KDUS�
��7KH HGLWLRQV RI &RXVLQHDX DQG 0RPLJQ\ GR QRW LQFOXGH WKHVH LQVWUXFWLRQV�
��-HDQ�%DSWLVWH .UXPSKROW]� 'HX[ 6LPSKRQLHV SRXU OD +DUSH 6HXOH RX DYHF $FFRPSDJQHPHQW GH
9LRORQ� RS� �� �3DULV� 0RPLJQ\� Q�G��� 7Rމ IDFLOLWDWH WKH H[HFXWLRQ LQ PRYLQJ WKH SHGDOV IRU DOO PXVLF
FRPSRVHG IRU WKH KDUS� WKH DXWKRU LQGLFDWHV VRPHWLPHV LQ KLV 2S� ;, WKDW WKH *੤ UHSODFHV WKH $੢ LQ RUGHU
QRW WR UHOHDVH WKH $ ZKLFK LV IRXQG LQ WKH NH\ VLJQDWXUH� RU WKH &੤ UHSODFHV WKH '੢ DQG WKH '੤ UHSODFHV
WKH (੢ޓ 2EVHUYLQJ WKLV PHWKRG LQ JHQHUDO� RQH ZLOO ೩QG IHZHU SUREOHPV RQ WKLV LQVWUXPHQWފ�
��6HH &KDSWHU ��
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7KH KDUS DV D WUDQVSRVLQJ LQVWUXPHQW

7KH IROORZLQJ SKUDVH LV IRXQG RQ WKH ೩UVW SDJH RI WKH KDUS SDUW RI WKH 'HX[LªPH
&RQFHUWR� 2S� ��� E\ 'HPDU� LOމ IDXW DFFRUGHU OH 6L੢ GH OD KDUSH� DYHF OH /D GH
OކRUFKHVWUHފ� 7KLV PHDQV WKDW WKH KDUS LV WXQHG D VHPLWRQH ORZHU WKDQ WKH RUFKHVWUD�
7KH KDUS SDUW LV QRWDWHG LQ & PLQRU� ZKLOH WKH RUFKHVWUDO SDUWV DUH QRWDWHG LQ %
PLQRU��� 7KH KDUSV EXLOW E\ )UHQFK OXWKLHUV OLNH &RXVLQHDX DQG 1DGHUPDQ ZHUH
EXLOW IRU D ORZHU SLWFK���

7KHVH LQGLFDWLRQV KDYH QRWKLQJ WR GR ZLWK WKH ފEDVHމ VHW�XS NH\� EXW UDWKHU D
SUDFWLFDO VROXWLRQ WR DFFRPPRGDWH KDUSV DW RQH SLWFK DQG RWKHU LQVWUXPHQWV DW
RWKHU SLWFKHV DW D WLPH ZKHQ SLWFK ZDV QRW VWDQGDUGLVHG��� 2Q WKH IURQWLVSLHFH RI
.UXPSKROW]ކV 'HX[ &RQFHUWRV� 2S� � ������� WKH IROORZLQJ DGYLFH LV JLYHQ WR WKH
KDUSLVW�

OHމ WRQ GH ID VRLW ¢ OކXQLVRQ GX PL�PDMHXU� HW FHOXL GH PL�E«PRO ¢ OކXQLVRQ
GX WRQ GH U«�PDMHXU� HVWކ& SRXU OކH೨HW GHV DFFRPSDJQHPHQV TXH FHOD
HVW IDLWފ���

7KH FKRLFH RI WKHVH NH\V OLNH ( PDMRU DQG ' PDMRU XWLOLVH WKH RSHQމ VWULQJVފ RQ WKH
YLROLQ� ZKHUHDV ೪DW NH\V XWLOLVH PRUH RSHQމ VWULQJVފ RQ WKH KDUS� PLQLPLVLQJ WKH
DPRXQW RI ೩[HG SHGDOV�

6SRKUކV QDPH LV RIWHQ DVVRFLDWHG ZLWK WKLV SUDFWLFH RI FRPSRVLQJ IRU WKH KDUS DV
D WUDQVSRVLQJ LQVWUXPHQW��� +H ZDV QRW WKH ೩UVW FRPSRVHU WR XVH WKLV LQJHQLRXV
VROXWLRQ� EXW KH ZDV VLPSO\ IROORZLQJ LQ D WUDGLWLRQ WKDW DOUHDG\ H[LVWHG IRU VHYHUDO
GHFDGHV EHIRUH KLV ೩UVW H[SHULPHQWV LQ ������� 7KH WUDGLWLRQ FRQWLQXHG DIWHU 6SRKU
ZLWK 7K«RGRUH /DEDUUH SXEOLVKLQJ KLV )DQWDLVLH� 2S� ��� IRU KDUS DQG RUFKHVWUD LQ
���� IRU D GRXEOH�DFWLRQ SHGDO KDUS WKDW LV EDLVVHUމ GކXQ GHPLWRQފ���

��� (QKDUPRQLFV

6HFWLRQ ��� GHDOV ZLWK KRZ HQKDUPRQLF VROXWLRQV DUH DSSOLHG WR VKRUW PXVLFDO
H[DPSOHV WKDW DUH IRXQG LQ KDUS WUHDWLVHV DQG PHWKRGV� :KHQ WKHVH DOWHUQDWLYH
QRWHV DUH QHFHVVDU\ RU UHFRPPHQGHG E\ WKH FRPSRVHU� WKH\ DUH RIWHQ ZULWWHQ QHDU
7KHމ�� %੢ RI WKH KDUS RXJKW WR EH WXQHG ZLWK WKH $ RI WKH RUFKHVWUDފ� $ YHUVLRQ RI WKLV VDPH &RQFHUWR
IRU SLDQR DQG RUFKHVWUD KDV DOO LQVWUXPHQWV QRWDWHG LQ % PLQRU�
��:ROI� ފ�7LPHOLQH�3HGDOKDUSVމ :KHQ YDULDEOHV LQFOXGLQJ WKH OHQJWK DQG GLDPHWHUV RI VWULQJV DUH WDNHQ
LQWR DFFRXQW� :ROI KDV FDOFXODWHG WKDW KDUSV XS WR ���� ZHUH EXLOW IRU D SLWFK DURXQG $ �������+]� 6HH
VHFWLRQ ������
��%UXFH +D\QHV� $ +LVWRU\ RI 3HUIRUPLQJ 3LWFK� 7KH 6WRU\ RI ފ$މ �6FDUHFURZ 3UHVV� ������ ���ހ���
7KHމ�� NH\ RI ) LV LQ XQLVRQ ZLWK ( PDMRU� DQG WKDW RI (�೪DW LV LQ XQLVRQ WKH NH\ RI ' PDMRU� 7KLV LV GRQH
IRU WKH VDNH RI WKH DFFRPSDQLPHQWފ�
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ���� 6SRKU ފLQYHQWHGމ WKH WXQLQJ
PHWKRG LQ ����� ���� WKH WXQLQJ PHWKRG ZDV NHSW D �ފVHFUHWމ /RXLV 6SRKU� 7ULR )¾U +DUIH� 9LROLQH 8QG
9LRORQFHOOR� )�0ROO� HG� )RONHU *¸WKHO� :R2 �� �0HUVHEXUJHU� ������
��6SRKU EHJDQ H[SHULPHQWLQJ ZLWK ZULWLQJ ZRUNV IRU YLROLQ DQG D WUDQVSRVLQJ KDUS DURXQG ����� 7KH
೩UVW ZRUN ZULWWHQ LQ WKLV IDVKLRQ LV D IUDJPHQW RI D VRQDWD PRYHPHQW� :R2 ��� 6HH &KDSWHU ��
��7K«RGRUH /DEDUUH ������������ KDUSLVW DQG FRPSRVHU� RZHUHG/މ E\ RQH VHPLWRQHފ�
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RU RQ WKH PXVLF� ,Q .UXPSKROW]ކV ODWHU ZRUNV �2SS� ��� ��� ��� �� DQG ���� LW LV
UHFRPPHQGHG E\ .UXPSKROW] RU 1DGHUPDQ� WKH SXEOLVKHU� WKDW HDFK (੢ LV SOD\HG
ZLWK WKH ' VWULQJ� XVLQJ WKH HQKDUPRQLF DOWHUQDWLYH '੤ DQG WKH * VWULQJ LV XVHG WR
SOD\ $੢�

7KH ೩UVW PRYHPHQW� $OOHJUR DVVDL� RI .UXPSKROW]ކV 'HX[ 6LPSKRQLHV� 2S� ��� VKRZQ
LQ ೩J� ���� VKRZV KRZ HQKDUPRQLFV DUH XVHG LQ D SLHFH� 7KH KDUS LV VHW�XS LQ WKH
ފEDVHމ NH\ RI (�೪DW PDMRU� DFFRUGLQJ WR .UXPSKROW]ކV LQVWUXFWLRQV LQ WKH 1DGHUPDQ
HGLWLRQ���

(YHQ ZLWKRXW WKHVH LQLWLDO LQVWUXFWLRQV� LW ZRXOG EH FOHDU IRU DQ\ KDUSLVW WKDW
.UXPSKROW] RU WKH SXEOLVKHU LQWHQGHG WKLV ZRUN WR EH SOD\HG RQ D KDUS VHW�XS
LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU� DV ފ੤'މ LV ZULWWHQ VHYHUDO WLPHV DERYH WKH PXVLF
VWDYH� LQGLFDWLQJ WKDW '੤ LV WKH HQKDUPRQLF VXEVWLWXWH IRU WKH QRWDWHG (੢ DQG HYHU\
QRWDWHG '੢ LQ WKLV PRYHPHQW KDV D ފ੤&މ ZULWWHQ DERYH WKH VWDYH�

7KH XVH RI HQKDUPRQLF QRWHV LV IXQGDPHQWDO LQ WZR SUDFWLFDO VLWXDWLRQV ZKHQ SOD\LQJ
WKH KDUS�

ޏ 7KH ೩UVW XVH LV ZKHQ D SLWFK GRHV QRW H[LVW RQ WKH KDUS� VR SOD\LQJ DQ
DOWHUQDWLYH HQKDUPRQLF QRWH LV REOLJDWRU\� )RU H[DPSOH� D KDUS VHW�XS LQ
WKH ފEDVHމ NH\ RI (�೪DW PDMRU GRHV QRW KDYH WKH SLWFK '੢� VR WKH XVH RI LWV
HQKDUPRQLF DOWHUQDWLYH� &੤� LV LQGLVSHQVDEOH�

ޏ 7KH VHFRQG VLWXDWLRQ LV ZKHQ WKH QRWDWHG SLWFK LV GL೨LFXOW WR XVH� GXH WR
SHGDOOLQJ FRQVWUDLQWV� 7KHQ WKH SHGDO RI WKH HQKDUPRQLF QRWH LV RIWHQ IRXQG WR
EH DQ HDVLHU VROXWLRQ� $Q H[DPSOH RI WKLV LV JLYHQ EHORZ LQ .UXPSKROW] 'HX[
6LPSKRQLHV� 2S� ��� EDUV �� DQG ��� ೩J� ��� DQG ���� ODWHU LQ WKLV FKDSWHU�

)LJXUH ���� .UXPSKROW]� 'HX[ 6LPSKRQLHV� 2S� ��� $OOHJUR DVVDL� EDUV ������

7KLV PRYHPHQW LV LQ ) PDMRU DQG VR WKH ( DQG $ SHGDOV DUH ೩[HG LQ WKH ORZHU QRWFKHV�
%DU �� LV DQ H[DPSOH RI KRZ .UXPSKROW] DSSURDFKHV SHGDOOLQJ� 7KLV EDU KDV DQ
$੢ QRWDWHG LQ WKH PXVLF� :LWKRXW WKH NQRZOHGJH RI .UXPSKROW]ކV LQVWUXFWLRQV RQ
WKH ފEDVHމ VHW�XS NH\ RI WKH KDUS DQG WKH HQKDUPRQLF PDUNLQJV RQ WKH VFRUH� WKH
KDUSLVW ZRXOG QRUPDOO\ XQ೩[ WKH $ SHGDO ZLWK WKH ULJKW IRRW ZKLOH SUHVVLQJ GRZQ WKH
% SHGDO ZLWK WKH OHIW IRRW� 7KH % SHGDO LV PRYHG EHFDXVH WKHUH LV D ੣ VLJQ EHIRUH WKH
% LQ WKH VFRUH� WKHUH LV QR DGGLWLRQDO PDUNLQJ IRU WKH SHGDO� +RZHYHU� .UXPSKROW]
DYHUWV WKH KDUSLVW WR XVH *੤� IRU WKH $੢ LQ EDU ���

7KH FKRUG RQ WKH VHFRQG PLQLP RI EDU �� LV D GLPLQLVKHG VHYHQWK FKRUG RQ %� ZKLFK
UHVROYHV WR & PDMRU LQ EDU ��� :KHQ WKH HQKDUPRQLF DOWHUQDWLYH *੤ LV XVHG LQVWHDG RI
��6HH VHFWLRQ ����
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WKH QRWDWHG $੢� WKLV FKRUG EHFRPHV DQ DXJPHQWHG VL[WK FKRUG RQ %� 7KLV LV SUHFLVHO\
DQ H[DPSOH ZKLFK FRQWUDGLFWV %DFNRIHQކV FODLP WKDW )UHQFK FRPSRVHUV SUHIHU WR
QRWDWH GLPLQLVKHG VHYHQWK FKRUGV DV DXJPHQWHG VL[WK FKRUGV� DV WKH ODWWHU QRWDWLRQ
GRXEOHV XS DV WKH SHGDO VROXWLRQ��� ,Q WKLV VLWXDWLRQ� WKH KDUSLVW FRXOG UHDG WKH
DFFLGHQWDO LQ WKH VFRUH DQG WKLV DFFLGHQWDO LV WKH SHGDO VROXWLRQ� 7KLV ZRXOG LQGHHG
EH HDVLHU IRU WKH KDUSLVW� EXW LV QRW WKH FDVH LQ .UXPSKROW]ކV PXVLF�

7KH PHQWDO SURFHVVHV SURSRVHG E\ .UXPSKROW] DQG KLV FRQWHPSRUDULHV PD\ VHHP
PRUH FRPSOLFDWHG WKDQ WKH\ DUH� 7KH KDUSLVW UHDGV WKH QRWDWLRQ RQ WKH PXVLF� UHDGV
DERYH WKH QRWH WKDW DQ HQKDUPRQLF DOWHUQDWLYH LV DGYLVHG� DQG WKHQ WKH\ ೩QG WKH
HQKDUPRQLF VWULQJ DQG SHGDO� QHLWKHU ZKLFK DUH ZULWWHQ LQ WKH PXVLFDO QRWDWLRQ�
+RZHYHU� LW LV P\ RSLQLRQ WKDW WKHUH LV D V\VWHP ZLWKLQ WKLV FRPSOH[LW\� ZKLFK LQ
WKH ORQJ UXQ LV HDVLHU IRU WKH KDUSLVW� 7KH HPSKDVLV LV RQ WKH PXVLFDO VWUXFWXUH DQG
KDUPRQ\� DQG D KLVWRULFDO DSSURDFK WR SHGDOOLQJ���

7KHUH DUH VHYHUDO SRVVLEOH UHDVRQV IRU .UXPSKROW]ކV H[WUD XVH RI HQKDUPRQLFV�
EH\RQG WKH WZR SUDFWLFDO VLWXDWLRQV PHQWLRQHG DERYH� %DU �� PLJKW DSSHDU WR EH D
VXSHU೪XRXV XVH RI DQ HQKDUPRQLF� ZKHUH D QRWDWHG $੢ LV VXEVWLWXWHG ZLWK D *੤� $
KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU KDV ERWK *੤ DQG $੢ DV SLWFKHV� 2QH
UHDVRQ IRU XVLQJ WKH * SHGDO UDWKHU WKH $ LV WKDW WKH * SHGDO LV FORVHU WR WKH KDUSLVW�
VR LW FRXOG EH FRQVLGHUHG OHVV H೨RUW WR PRYH WKDW SHGDO UDWKHU WKDQ WKH RXWHUPRVW $
SHGDO�

7KH VHFRQG UHDVRQ GHULYHV IURP .UXPSKROW]ކV H[SODQDWLRQ RI QRW UHOHDVLQJ WKHމ $
ZKLFK LV IRXQG LQ WKH NH\ VLJQDWXUHފ��� 7KLV VWDWHPHQW FRXOG SRLQW WR DQ DSSURDFK
WR SHGDOOLQJ ZKHUH LI FHUWDLQ SHGDOV DUH ೩[HG GXH WR WKH NH\ VLJQDWXUH RI D SLHFH�
WKHVH DUH WKHQ OHIW� DV PXFK DV SRVVLEOH� ೩[HG LQ WKH SRVLWLRQ RI WKH NH\ VLJQDWXUH�
$Q\ DGGLWLRQDO DFFLGHQWDOV DUH KHQFHIRUWK PDGH ZLWK SHGDOV WKDW DUH LQ WKH XSSHU�
XQ೩[HG VWDWH DQG DUH RSHUDWHG E\ SUHVVLQJ GRZQ DQG UHOHDVLQJ EHFDXVH WKH\ DUH
QRW IRXQGމ LQ WKH NH\ VLJQDWXUHފ� 7KH DFWLRQ RI SUHVVLQJ GRZQ DQG UHOHDVLQJ LV D
PRPHQWDU\ JHVWXUH� ZKLFK PRYHV LQ KDUPRQ\ ZLWK WKH PXVLFDO SKUDVH� 6R ZKHUHDV
WKH ೩[HG $ SHGDO LQ WKH ORZHU QRWFK LV DQ LQWHJUDO SDUW RI WKH NH\ VLJQDWXUH� WKH *
SHGDO LV XVHG IRU WKH PRPHQWDU\ $੢ DFFLGHQWDO�

,W LV DV LI WKH WZR SHGDOV� ( DQG $� WKDW DUH ೩[HG LQ WKH ORZHU QRWFKHV� EHFRPH SDUW
RI D QHZ ފEDVHމ NH\ DQG WKH KDUSLVW ZRUNV IURP WKLV QHZ VHWWLQJ WR DGG RU VXEWUDFW
DGGLWLRQDO DFFLGHQWDOV� 3HUKDSV WKLV DSSURDFK WR SHGDOOLQJ DOVR IDYRXUV WKH SUHVVLQJ
DQG UHOHDVLQJ SHGDO PRYHPHQWV UDWKHU WKDQ WKH PRWLRQ RI XQ೩[LQJ D ೩[HG SHGDO�
ZKLFK WKHQ DW D ODWHU VWDJH KDV WR EH UH�೩[HG WR SXW WKH KDUS EDFN LQWR WKH NH\
VLJQDWXUH RI WKH SLHFH�

,I D KDUSLVW SOD\V EDU �� LQ WKLV ZD\� WKH * SHGDO LV SUHVVHG GRZQ DQG WKHQ UHOHDVHG
E\ WKH PLGGOH RI EDU ��� ZKHUH WKHUH LV D *੣ RQ WKH VHFRQG PLQLP� 7KH VWDWH RI
KROGLQJ GRZQ D SHGDO LV DQ XQVWDEOH SRVLWLRQ IRU WKH IRRW� WKH IRRW LV LQ WHQVLRQ� 7KH
QDWXUDO DFWLRQ RI WKH IRRW LQ WKLV FDVH LV WR UHOHDVH WHQVLRQ DV VRRQ DV SRVVLEOH� E\

��6HH VHFWLRQ ��� DQG IRRWQRWH �� IRU WUDQVODWLRQ RI %DFNRIHQކV WH[W�
��6HH &KDSWHU ��
��6HH VHFWLRQ ����
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UHOHDVLQJ WKH SHGDO�

,I� RQ WKH RWKHU KDQG� WKH KDUSLVW SOD\V WKH $੢ LQ EDU �� DV QRWDWHG� WKH\ ZLOO XQ೩[
WKH $ SHGDO DQG WKHQ WKHLU IRRW ZLOO EH ZLWKRXW WHQVLRQ DQG PLJKW ފIRUJHWމ WR UH�೩[
WKH $ E\ EDU ��� ZKLFK KDV DQ $੣ RQ WKH ೩UVW FURFKHW� 7KH XQ೩[LQJ PRWLRQ RI WKH IRRW
LPSOLHV WKH HQG RI DQ DFWLRQ� VR UH�೩[LQJ EHFRPHV DQ H[WUD PRYHPHQW DIWHUZDUGV�
ZKLFK LV D PHFKDQLFDO PRYHPHQW EXW QRW QHFHVVDULO\ SDUW RI WKH PXVLFDO JHVWXUH�

7KHUH DUH VWLOO RWKHU UHDVRQV IRU XVLQJ D *੤ LQVWHDG RI DQ $੢ LQ EDU ��� 7KH DFWLRQ
RI SUHVVLQJ GRZQ ERWK WKH % DQG * SHGDOV PLJKW EH FRQVLGHUHG PRUH RUJDQLF DQG
VLPSOHU� WKDQ WZR RSSRVLQJ PRYHPHQWV IRU WKH IHHW ZKLFK ZRXOG EH SUHVVLQJ WKH %
SHGDO GRZQ ZLWK WKH OHIW IRRW ZKLOH UHOHDVLQJ WKH $ SHGDO XSZDUGV ZLWK WKH ULJKW
IRRW�

$ ೩QDO EXW� SUREDEO\ WKH PRVW PXVLFDOO\ VLJQL೩FDQW UHDVRQ IRU VHYHUDO HQKDUPRQLF
FKRLFHV UHJDUGV KRZ WR VWRS WKH YLEUDWLRQV DQG RYHU�WRQHV RI D FHUWDLQ VWULQJ�
HVSHFLDOO\ D QRWH WKDW LV QRW SDUW RI DQ HQVXLQJ KDUPRQ\� ,I $੢ LV SOXFNHG LQ EDU ���
WKDW VWULQJ ZLOO FRQWLQXH WR UHVRQDWH DQG YLEUDWH LQWR WKH QH[W EDU ZKHUH WKH KDUPRQ\
FKDQJHV WR & PDMRU� $Q $ VWULQJ SOXFNHG DV $੢ DOVR DFWLYDWHV WKH V\PSDWKHWLF
YLEUDWLRQV RI HYHU\ $੢ RQ WKH KDUS DQG DOO WKHLU RYHU�WRQHV LQ WKH KDUPRQLF VHULHV�
ZKLFK DUH QRW SDUW RI D & PDMRU KDUPRQ\� ,I WKH * VWULQJ LV XVHG LQ EDU �� DV *੤� WR
UHSODFH WKH QRWDWHG $੢� WKH * VWULQJ LV DJDLQ SOXFNHG RQ WKH ೩UVW EHDW RI EDU ��� EXW
QRZ DV *੣� 7KH YLEUDWLRQV RI WKH *੤ DUH IRUFLEO\ KDOWHG E\ XVLQJ WKH VDPH VWULQJ IRU
WZR QRWHV� %DUV �� DQG ��� VKRZQ LQ ೩J� ���� DUH HYHQ EHWWHU H[DPSOHV RI WKLV FDVH�
,I WKH $ VWULQJ LV ೩UVW XVHG WR VRXQG DV $੢� WKLV VWULQJ ZLOO FRQWLQXH WR YLEUDWH DQG
HQWHU WKH KDUPRQ\ RI WKH * PDMRU FKRUG LQ EDU ��� ,I WKH * VWULQJ LV XVHG WR VRXQG
DV $੢ LQ EDU ��� DQG WKHQ UH�SOXFNHG LQ EDU �� DV *੣� WKH YLEUDWLRQV RI WKH ೩UVW XVH
RI WKH * VWULQJ DUH DEUXSWO\ KDOWHG�

)XUWKHU H[DPSOHV LQ WKLV ೩UVW PRYHPHQW VKRZ KRZ HQKDUPRQLFV DUH XVHG IRU HDVH
RI SHGDOOLQJ� ZKLFK LV RQH RI WKH WZR SULPDU\ SUDFWLFDO XVHV RI HQKDUPRQLF QRWHV�
%DU �� �೩J� ���� DQG EDU �� �೩J� ���� FRQWDLQ (੢ DQG )੤� EXW WKH ( DQG ) SHGDOV DUH
ERWK VLWXDWHG RQ WKH ULJKW�KDQG VLGH RI WKH KDUS� ,W LV SRVVLEOH WR SOD\ RQH DIWHU WKH
RWKHU� EXW LI WKH QRWDWHG (੢ LV SOD\HG DV '੤� WKHQ HDFK IRRW FDQ RSHUDWH RQH SHGDO�
WKH ULJKW IRRW PRYHV WKH ) SHGDO� WKH OHIW IRRW PRYHV WKH ' SHGDO WR SURGXFH DQ (੢�
,I '੤ LV XVHG LQ WKLV EDU� LW DOVR DVVLVWV WKH UHVXOWLQJ UHVRQDQFH� DV WKH '੤ YLEUDWLRQV
FDQ EH VWRSSHG LQ EDU ��� ZKHQ WKH ' VWULQJ LV UH�XVHG WR SOD\ '੣� $QRWKHU H[DPSOH
LV EDU ��� �QRW VKRZQ LQ DQ\ ೩JXUH� ZKHUH WKH VDPH VLWXDWLRQ RFFXUV� EXW WKLV WLPH
ZLWK *੤ DQG $੢�

%DU ���� VKRZQ LQ ೩J� ���� FRQWUDGLFWV DQ\ WKHRU\ WKDW HPSOR\V HQKDUPRQLFV IRU
SXUHO\ RYHU�WRQH PRWLYDWLRQV� .UXPSKROW] UHFRPPHQGV WKH XVH RI WKH HQKDUPRQLF
*੤ LQ EDU ���� ZKHUH WKH $੢ ZRXOG DSSHDU WR EH WKH PRUH PXVLFDO VROXWLRQ� ,I
WKH $ VWULQJ LV ೩UVWO\ XVHG DV $੢ DQG WKHQ UH�SOXFNHG LQ EDU ��� DV $੣� LW KDOWV WKH
YLEUDWLRQV RI WKH $੢ LQ WKH SUHYLRXV EDU� .UXPSKROW]ކV FKRLFH WR XVH WKH * SHGDO IRU
$੢ FRXOG EH GXH WR WKH IDFW WKDW WKH * SHGDO LV FORVHU WR WKH KDUSLVW WKDQ WKH $ SHGDO�
WKHUHIRUH� LW LV PRUH FRQYHQLHQW WR PRYH� $QRWKHU H[SODQDWLRQ PD\ EH WKDW WKLV
EDU LV D UHSHDW RI EDU ��� VR .UXPSKROW] VXJJHVWV WKH VDPH SHGDO JHVWXUH IRU ERWK
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)LJXUH ���� .UXPSKROW]� 'HX[ 6LPSKRQLHV� 2S� ��� $OOHJUR DVVDL� EDUV ������

)LJXUH ���� .UXPSKROW]� 'HX[ 6LPSKRQLHV� 2S� ��� $OOHJUR DVVDL� EDUV ������
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EDUV LQ RUGHU WR PDLQWDLQ WKH VDPH IRRW PRYHPHQW� HYHQ LI WKH KDUPRQLF JHVWXUH LV
DOWHUHG� 7KH KDUPRQ\ LQ EDU �� PRYHV WR & PDMRU� ZKHUHDV WKH KDUPRQ\ LQ EDU ���
PRYHV WR $ PLQRU�

)LJXUH ���� .UXPSKROW]� 'HX[ 6LPSKRQLHV� 2S� ��� $OOHJUR DVVDL� EDUV �������

7KH RQO\ RWKHU QRWDWHG $੢ކV LQ WKLV PRYHPHQW DUH IRXQG LQ D PRWLYH ZKHUH $੢
UHSHDWHGO\ SLYRWV ZLWK *੣ LQ EDUV ������ ������ ����� DQG ������ 7KHVH $੢ކV DUH
QRW PDUNHG WR EH SOD\HG ZLWK WKHLU HQKDUPRQLF *੤� EXW FRXOG HDVLO\ EH SOD\HG VR�
7KLV SDVVDJH LV UHSHDWHG D WRQH KLJKHU ZKHUH %੢ SLYRWV ZLWK $੣ LQ EDUV ����� DQG
������� EXW WKHUH LV QR HQKDUPRQLF VROXWLRQ IRU WKHVH WZR QRWHV RQ D KDUS VHW�XS
LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU� 7KHUH DUH DOVR QR SHGDO PRYHPHQWV UHTXLUHG LQ
WKHVH EDUV DV WKHUH DUH QR DFFLGHQWDOV WKDW DUH QRW SDUW RI WKH NH\ VLJQDWXUH�

7KH VDPH SDVVDJH LV DJDLQ UHSHDWHG LQ EDUV ������ ������� ������ DQG ������� DW
DQ LQWHUYDO RI D IRXUWK KLJKHU ZLWK '੢ SLYRWLQJ ZLWK &੣� $ KDUS VHW�XS LQ (�೪DW PDMRU
GRHV QRW FRQWDLQ '੢� DQG LQGHHG WKHVH SDVVDJHV DUH PDUNHG WR EH SOD\HG ZLWK WKHLU
HQKDUPRQLF DOWHUQDWLYH &੤�

,I .UXPSKROW]ކV HQKDUPRQLF UHFRPPHQGDWLRQV DUH SDUW RI D FRKHUHQW SXEOLVKHG
V\VWHP� ZKHUH DOO KLV HQKDUPRQLF VROXWLRQV DUH ZULWWHQ LQ WKH VFRUH� WKHQ EDUV ������
������ ����� DQG ����� DUH SOD\HG DV ZULWWHQ� ZLWK WKH QRWDWHG $੢ކV� ,I� KRZHYHU�
WKHUH LV D V\VWHPLF DSSURDFK WR FRPELQH SHGDOOLQJ ZLWK WKH PXVLFDO JHVWXUH� WKHQ
WKH LQWHQWLRQ FRXOG EH WR XVH WKH HQKDUPRQLF DOWHUQDWLYH� *੤� WKH SHGDO WKDW LV FORVHU
WR WKH KDUSLVW DQG WKH SHGDO WKDW ZLOO EH XVHG LQ WKH LQWHUPLWWHQW EDUV �� DQG ���
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ZKLFK DUH LQGHHG QRWDWHG ZLWK HQKDUPRQLF DOWHUQDWLYHV E\ .UXPSKROW]� ,I WKH *
SHGDO LV XVHG WR SURGXFH WKH QRWDWHG $੢� WKLV ZLOO UHVXOW LQ DQ DUWLFXODWLRQ WKDW LV QRW
SRVVLEOH LI WKH SHGDO ZRXOG EH H[FOXGHG IURP WKH PXVLF�

7KH KDUS UHSHUWRLUH LV IXOO RI HQKDUPRQLF VROXWLRQV WKDW DUH PDUNHG LQ WKH VFRUHV�
7KHVH PDUNLQJV DUH WKH ೩UVW W\SHV RI SHGDO PDUNLQJV� )XUWKHU H[DPSOHV RI
HQKDUPRQLF ZULWLQJ FDQ EH IRXQG LQ 1DGHUPDQކV 7URLV 6RQDWHV� 2S� �� �HU OLYUH�
SDJHV �� DQG ��� 0DULQ LQVWUXFWV WKH KDUSLVW DW WKH EHJLQQLQJ RI KLV 6RQDWLQD ,9�
2S� �� WKDW WRXVމ OH $੢ GRLYHQW HWUH IDLV DYHF OH *੤ފ DQG EHIRUH 6RQDWLQD 9 WKDW OHVމ
'੢ GRLYHQW VH IDLUH DYHF OH &੤ފ��� 0DULQކV 6RQDWLQD 9, DOVR EHJLQV ZLWK D 3U«OXGH
SRXU XVDJHކ/ GHV 3HGDOHV ZLWK VHYHUDO HQKDUPRQLF DOWHUQDWLYHV�

7KH )DQWDLVLH DYHF +XLW YDULDWLRQVޓVXU XQ -HXQH 7URXEDGRXU E\ Gކ$OYLPDUH�
SDJHV ������ VKRZQ LQ ೩J� ���� LQFOXGHV DQ RVVLD YHUVLRQ IRU WKH KDUSLVW� ZKHUH
WKH HQKDUPRQLF DOWHUQDWLYHV DUH QRWDWHG RQ WZR DGGLWLRQDO VWDYHV� 7KH QRWDWHG
HQKDUPRQLF QRWHV DUH WKH SHGDO VROXWLRQV� 7KLV H[DPSOH VKRZV WKDW WKH SHGDOV ZHUH
VWURQJO\ DOOLHG WR WKH PXVLF DQG GLUHFWO\ OLQNHG WR WKH PXVLFDO QRWDWLRQ� DOEHLW D
QRWDWLRQ WKDW LV KDUPRQLFDOO\ LQFRUUHFW RU LQWHQWLRQDOO\ PLVZULWWHQ RQ WKH VWDYHV�
7KH SHGDOV DQG SHGDO VROXWLRQV DUH QRW FRQVLGHUHG D PHUH PHFKDQLFDO IHDWXUH RI WKH
LQVWUXPHQW RU D QRQ�PXVLFDO FRPSRQHQW EXW UDWKHU DQ LQKHUHQW SDUW RI WKH PXVLFDO
JHVWXUH�

��� -HX GHV S«GDOHV

$ UHYLHZ RI HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXU\ GLVFXVVLRQV RQ KRZ WR SUHVV�
UHOHDVH� ೩[ DQG XQ೩[ SHGDOV LV IRXQG LQ VHFWLRQ ���� 7KH ೩UVW SHGDO PDUNLQJV FRQVLVW
RI WKH FRPSRVHU RU SXEOLVKHUކV ZLVK WR DYHUW WKH KDUSLVW WR QHFHVVDU\ RU VXJJHVWHG
HQKDUPRQLF VXEVWLWXWHV� 7KH VHFRQG SKDVH LQ WKH KLVWRU\ RI SHGDO PDUNLQJV DUH
VLWXDWLRQV ZKHUH SHGDOV DUH ೩[HG LQ RUGHU WR OHDYH WKH IRRW IUHH WR PRYH DQRWKHU
SHGDO RQ WKH VDPH VLGH RI WKH KDUS� 7KH IRRW PRYHPHQW WR VLPSO\ SUHVV GRZQ DQG
UHOHDVH ZDV WKH QRUP� VR WKLV H[FHSWLRQ WR WKH UXOH �೩[LQJ D SHGDO� ZDV QHFHVVDU\
WR PDUN LQ WKH PXVLF� ([DPSOHV RI PRYLQJ RQH SHGDO DW D WLPH DQG WZR SHGDOV ZLWK
WZR IHHW DUH LQFOXGHG LQ VHFWLRQ ����

0RVW SUH����� VFRUHV FRQWDLQ QR SHGDO PDUNLQJV� EHVLGHV WKRVH LQGLFDWLQJ WKH
HQKDUPRQLF DOWHUQDWLYHV� 7KH IHZ PDUNLQJV WKDW DUH SXEOLVKHG DUH YHU\ VLPLODU
WR WKH H[DPSOHV DOUHDG\ IRXQG LQ SLHFHV LQFOXGHG LQ WKH WUHDWLVHV DQG PHWKRGV�
7KH IROORZLQJ H[DPSOH LV D VSHFLDO FDVH� EXW LQ JHQHUDO� WKH KDUS UHSHUWRLUH R೨HUV
OLWWOH DGGLWLRQDO LQIRUPDWLRQ UHJDUGLQJ VLQJOH�SHGDOOLQJ DQG WKH IRXU EDVLF IRRW
PRYHPHQWV�SUHVVLQJ� UHOHDVLQJ� ೩[LQJ DQG XQ೩[LQJ�WR WKH PXVLFDO H[DPSOHV IRXQG
LQ WKH WUHDWLVHV DQG PHWKRGV LQ &KDSWHU ��

7KH 'XR D TXDWUH PDLQV SRXU OD KDUSH� 2S� �� E\ Gކ$OYLPDUH� VKRZQ LQ ೩J� ���� LV
D ZRUN GHGLFDWHG WR WZR VLVWHUV SOD\LQJ RQ RQH KDUS� WKH �VW KDUSLVW VLWV� SOD\V D
PHORG\ DQG EDVV OLQH XWLOLVLQJ WKH PLGGOH UDQJH RI WKH KDUS DQG RSHUDWHV WKH SHGDOV
OO$މ�� WKH $੢ކV RXJKW WR EH PDGH ZLWK WKH *੤ފ� OO$މ WKH '੢ކV RXJKW WR EH PDGH ZLWK WKH &੤ފ�
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)LJXUH ���� �OYLPDUH$ކ' )DQWDLVLH DYHF +XLW YDULDWLRQVޓVXU XQ -HXQH 7URXEDGRXU�
S� ���
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IRU ERWK KDUSLVWV� 7KH �QG KDUSLVW VWDQGV� SOD\V D PHORG\ LQ WKH XSSHU RFWDYHV DQG D
EDVV DFFRPSDQLPHQW LQ WKH ORZHVW RFWDYHV RI WKH KDUS��� 3DJH VHYHQ RI Gކ$OYLPDUHކV
2S� �� LQFOXGHV WKLV LQVWUXFWLRQ�

H&މ 6LJQH HVW SODF« SRXU DYHUWLU GކDFFURFKHU OHV S«GDOHV SRXU OD IDFLOLW«
GH OކH[«FXWLRQފ���

)LJXUH ���� �OYLPDUH$ކ' 'XR D TXDWUH PDLQV SRXU OD KDUSH� 2S� ��� EDUV ������

7KH ULJKW IRRW ೩[HV WKH ( SHGDO LQ EDU �� DQG WKH $ SHGDO LQ EDU ��� VR WKDW WKH ULJKW
IRRW LV IUHH WR SUHVV WKH ) SHGDO GRZQ RQ WKH WKLUG FURFKHW RI EDU �� DQG WKHQ UHOHDVH
WKH ) RQ WKH IRXUWK EHDW ZKLOH WKH OHIW IRRW ೩[HV WKH % SHGDO� 7KH % SHGDO LV WKHQ
೩[HG DV WKH QH[W VL[WHHQ EDUV UHTXLUH D %੣� DQG WKLV ೩[LQJ PRYHPHQW LV LQGLFDWHG�
7KH PRYHPHQW RI WKH ) SHGDO LV QRW PDUNHG� EHFDXVH WKLV SHGDO LV WKH RQO\ RQH WKDW
LV QRW ೩[HG LQ WKLV SDVVDJH�

)LJXUH ���� �OYLPDUH$ކ' 'XR D TXDWUH PDLQV SRXU OD KDUSH� 2S� ��� EDUV ������

7KH LQGLFDWLRQ WR ೩[ WKH $ SHGDO LQ EDU ��� VKRZQ LQ ೩J� ���� LV WR LQGLFDWH WR WKH �VW

KDUSLVW WR PRYH D SHGDO IRU WKH VHFRQG SOD\HU� ,W LV WKH VWDQGLQJ �QG KDUSLVW ZKR
DFWXDOO\ UHTXLUHV DQ $੣ LQ WKLV EDU� ZKHUHDV WKH VLWWLQJ �VW KDUSLVW RQO\ UHTXLUHV DQ
$੣ LQ EDU ��� 7KH SHGDO LV ೩[HG DV $੣ LV SDUW RI WKH KDUPRQ\ XQWLO EDU ��� ZKLFK LV D
WRWDO RI �� EDUV� $ VLPLODU KDUPRQLF SDVVDJH LV IRXQG IURP EDU �� WR EDU ��� VKRZQ
LQ ೩J� ���� ZKHUH WKH SLHFH PRGXODWHV LQWR %�೪DW PDMRU DQG DQ $੣ LV UHTXLUHG IRU D
WRWDO RI �� EDUV�

7KHUH LV QR LQVWUXFWLRQ LQ ೩J� ��� WR ೩[ D SHGDO� EXW LW ZRXOG EH QRUPDO SUDFWLFH IRU
DQ\ KDUSLVW WR ೩[ WKH $ SHGDO LQ EDU ��� VR WKDW WKH ULJKW IRRW FDQ SUHVV GRZQ DQG
UHOHDVH WKH ) SHGDO LQ EDUV �� DQG �� DQG WKH ( SHGDO LQ EDUV �� DQG ��� 7KLV LV

��0DULQ DOVR ZURWH D SLHFH IRU WZR KDUSLVWV RQ RQH KDUS� 'XHW IRU WZR 3HUIRUPHUV RQ RQH KDUS� 2S� ���
7KH DXWKRU RQO\ NQRZV RI WKHVH WZR SLHFHV ZULWWHQ IRU WZR KDUSLVWV SOD\LQJ RQ RQH KDUS�
7KLVމ�� VLJQ LV SODFHG WR DOHUW WR ೩[ WKH SHGDOV IRU HDVH RI H[HFXWLRQފ�
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)LJXUH ���� �OYLPDUH$ކ' 'XR D TXDWUH PDLQV SRXU OD KDUSH� 2S� ��� EDUV ������

DQ H[DPSOH RI WKH LQFRQVLVWHQF\ RI SHGDO PDUNLQJV LQ WKH SULQWHG UHSHUWRLUH� 7KH
VDPH IRRW PRYHPHQWV DUH UHTXLUHG LQ ERWK SDVVDJHV� ZKHUH WKH $ SHGDO QHHGV WR EH
೩[HG� EXW WKLV LV QRW PDUNHG LQ WKH VFRUH� 7KH ( DQG ) DUH QRW ೩[HG LQ WKLV SDVVDJH�
VR GR QRW QHHG WR EH PDUNHG�

7KH ೩QDO SHGDO PDUNLQJ LQ WKLV 'XR LV IRXQG LQ WKH 5RQGR� SDJH ��� EDU ���� ೩J�
����� 7KH LQGLFDWLRQ WR SUHVV GRZQ WKH ( SHGDO LV WR LQGLFDWH WR WKH �VW KDUSLVW WR
PRYH D SHGDO IRU WKH VHFRQG SOD\HU� ,Q WKH SUHYLRXV EDU� WKH �VW KDUSLVW UHTXLUHV D
&੤ IRU KHUVHOI� EXW WKLV SHGDO FKDQJH LV QRW PDUNHG� 7KLV H[DPSOH VKRZV WKDW PRVW
SHGDO FKDQJHV ZHUH QRW PDUNHG� EHFDXVH WKH KDUSLVW FRXOG UHDG WKH FKDQJHV IURP
WKH DFFLGHQWDOV QRWDWHG RQ WKH PXVLF� 7ZR RI WKH WKUHH SODFHV ZKHUH SHGDO FKDQJHV
DUH PDUNHG LQ WKLV SLHFH DUH GXH WR WKH IDFW WKDW WKH �VW KDUSLVW PRYHV SHGDOV IRU
WKH �QG KDUSLVW WKDW DUH RXW RI FRQWH[W IRU KHU� 7KHVH LQGLFDWLRQV DUH QHFHVVDU\ IRU
WKH �VW KDUSLVW� EHFDXVH WKH SHGDO PRYHPHQWV LQ EDUV �� DQG ��� KDYH QR PXVLFDO
VHQVH LQ WKRVH SUHFLVH SODFHV IRU WKH �VW KDUSLVW�

)LJXUH ����� �OYLPDUH$ކ' 'XR D TXDWUH PDLQV SRXU OD KDUSH� 2S� ��� EDUV �������

����� 'RXEOH� DQG WULSOH�SHGDOOLQJ

7KH SUDFWLFH RI RSHUDWLQJ WZR RU PRUH SHGDOV WRJHWKHU ZLWK RQH IRRW LV VHOGRP
GHVFULEHG LQ WKH WUHDWLVHV DQG PHWKRGV��� 7KHUH DUH MXVW DV IHZ H[DPSOHV� ZULWWHQ

��6HH VHFWLRQ ������
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RU H[SODLQHG� LQ PXVLFDO VFRUHV��� )LYH VRXUFHV KDYH EHHQ LGHQWL೩HG RXW RI RYHU
����� SLHFHV DOUHDG\ FRQVXOWHG IRU WKH KDUS� 7KHUH DUH IHZ VRXUFHV EHFDXVH PXOWL�
SHGDOOLQJ ZDV QRW QHFHVVDU\ LQ PRVW RI WKH UHSHUWRLUH DQG EHFDXVH LW ZDV SUREDEO\
D WHFKQLTXH RQO\ XVHG E\ SURIHVVLRQDOV DQG YLUWXRVR SOD\HUV OLNH 'RUHWWH 6SRKU�
0DGDPH .UXPSKROW] DQG Gކ$OYLPDUH� 7KHVH SHUIRUPHUV SOD\HG WKHLU RZQ GL೨LFXOW
FRPSRVLWLRQV ZKLFK ZRXOG QRW KDYH EHHQ SRVVLEOH IRU PRVW DPDWHXU KDUSLVW HYHQ WR
DWWHPSW� 7KHUH DOVR FRXOG KDYH EHHQ DQ HOHPHQW RI SURWHFWLQJ D VHFUHW WHFKQLTXH�
E\ P\VWLI\LQJ ERWK WKH DPDWHXU SOD\HUV ZKR ZHUH QRW DZDUH RI WKHVH ZD\V RI
SHGDOOLQJ DQG WKH DXGLHQFH ZKR KHDUG UDUH KDUPRQLF PRGXODWLRQV IURP WKH YLUWXRVR
KDUSLVWV���

������� .UXPSKROW]

.UXPSKROW]ކV $PDQWH DEDQGRQQ«H� $LU 3DURGL« VXU Oކ$GDJLR GH ĔXYUH ;,9 IRU YLROLQ�
YRLFH� KDUS RU SLDQR DQG ފFRQWUHEDVVHމ LV DQ DGDSWLRQ RI WKH ೩UVW PRYHPHQW RI KLV
�PH 6RQDWH� 2S� �� IRU VROR KDUS��� 2Q SDJH IRXU� WKH IROORZLQJ VHQWHQFH LV IRXQG
XQGHU EDU ���

LOމ IDXW UHOHYHU OD 3«GDOH VX 6RO D GHPHXUH SRXU SRXYRLU PHWWUH OH SLHG
VXUH FHOOH GX /D HW GX )D੤ DX ELHQ OLHX GX 6RO੢ HQ P¬PH WHPSV FH TXL
VH UH±WHUH GDQV VH PRUFHDX WUHV IUHTXHPHQWފ���

7KLV LV WKH HDUOLHVW GDWHG ZULWWHQ HYLGHQFH RI GRXEOH�SHGDOOLQJ GHVFULEHG LQ ZRUGV
LQ D VFRUH� VKRZQ LQ ೩J� ������� 7KH * SHGDO LV IROGHG DZD\ DQG WKHQ WKH ULJKW IRRW
LV SODFHG DFURVV WKH ) DQG $ SHGDOV� 7KH ) DQG $ SHGDOV DUH SUHVVHG GRZQ RQ WKH
VHFRQG FURFKHW RI EDU �� DQG WKHQ UHOHDVHG RQ WKH VHFRQG FURFKHW RI EDU ��� ZKHUH
ERWK )੣ DQG $੢ DUH UHTXLUHG� $V .UXPSKROW] ZULWHV� WKH GLPLQLVKHG FKRUG RQ )੤ DQG
KHQFH GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW RQ WKH ) DQG $ SHGDOV FDQ EH IRXQG LQ
PDQ\ EDUV LQ WKH SLHFH� EDUV ��� ��� ������ ��� �� DQG ���

7KH KDUPRQ\ RI WKLV SLHFH DQG WKH RULJLQDO ೩UVW PRYHPHQW RI WKH �PH 6RQDWH DUH WKH
VDPH� VR GRXEOH�SHGDOOLQJ ZLWK WKH * LV SHGDO IROGHG DZD\� FRXOG DOVR EH DSSOLHG WR
WKH 6RQDWH� HYHQ LI WKHUH DUH QR LQVWUXFWLRQV WR GR VR LQ DQ\ RI WKH SXEOLFDWLRQV RI
WKLV 6RQDWH� 7KHUH DUH KRZHYHU PXFK IHZHU S«GDOH ¢ UHQIRUFHPHQW LQGLFDWLRQV�� LQ
WKH $PDQWH DEDQGRQ«H FRPSDUHG WR WKH �PH 6RQDWH� SHUKDSV EHFDXVH WKH OHIW IRRW LV
RFFXSLHG SOD\LQJ .UXPSKROW]ކV &RQWUHEDVVH DQG QRW ZLWK WKH S«GDOH ¢ UHQIRUFHPHQW�
��7KLV LV DQ RQJRLQJ UHVHDUFK RI PLQH� DV WKH RQO\ ZD\ WR ೩QG PRUH VRXUFHV LV WR ORRN DW HYHU\ SDJH RI
PXVLF HYHU ZULWWHQ RU SXEOLVKHG IRU WKH KDUS�
��6HH &KDSWHU � IRU FRQWHPSRUDU\ UHYLHZV RI WKH SHUIRUPDQFHV RI 'RUHWWH 6SRKU�
��,W LV WKH DXWKRUކV RSLQLRQ WKDW WKH ފFRQWUHEDVVHމ LQ WKH WLWOH LV UHIHUULQJ WR .UXPSKROW]ކV LQYHQWLRQ
&RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� D SHGDO ERDUG WKDW ZDV SODFHG XQGHU WKH KDUS DQG SOD\HG ZLWK
WKH IHHW� ,W ZDV RQH RI WKH LQYHQWLRQV WKDW .UXPSKROW] SUHVHQWHG WR WKH Oކ$FDGHPLH 5R\DOH GH 6FLHQFHV
LQ 1RYHPEHU �����
��RQHމ VKRXOG OLIW XS WKH * 3HGDO VR WKDW UHPDLQV VDIH LQ RUGHU WR SXW WKH IRRW RQ WKH $ DQG WKH )੤ �
ZKLFK WDNHV WKH SODFH RI WKH *੢ ހ WRJHWKHU� ZKLFK LV UHLWHUDWHG YHU\ RIWHQ LQ WKLV SLHFHފ� -HDQ�%DSWLVWH
.UXPSKROW]� PDQWH$ކ/ $EDQGRQ«H� $LU 3DURGL« �3DULV� ������ ��
��,W LV WKH DXWKRUކV RSLQLRQ WKDW 3HWULQLކV )ROLHV Gކ(VSDJQH� VHH �������� FRXOG KDYH EHHQ ZULWWHQ EHIRUH
.UXPSKROW]ކV $PDQWH DEDQGRQ«H� DV WKH FRPSRVLWLRQDO ZULWLQJ LV RI DQ HDUOLHU VW\OH�
��6HH VHFWLRQ ������
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)LJXUH ����� .UXPSKROW]� $PDQWH DEDQGRQQ«H� EDUV ������

������� 3HWULQL

3HWULQLކV )ROLHV Gކ(VSDJQH��� 2S� ��� QR� ��� � VWDWHV�

3RXUމ SUHQGUH OHV 3«GDOHV GX )D HW GX /D HQVHPEOHV RQ EDLVVH HQ P¬PH
WHPSV OD S«GDOH GX 6ROފ���

)LJXUH ����� 3HWULQL� )ROLHV Gކ(VSDJQH� 2S� ��� QR� ��� YDU� �� EDUV �������

)LJXUH ���� VKRZV EDUV ������� 7KLV LQVWUXFWLRQ LV PDUNHG ZLWK DQ DVWHULVN SRLQWLQJ
WR EDU ���� ZKHUH WKH $੢ DQG )੣ ERWK FKDQJH WR $੣ DQG )੤ LQ D VHPLTXDYHU PRWLRQ���

7KH WZR SHGDOV DUH WKHQ UHOHDVHG ZLWK WKH )੣ LQ EDU ���� 7KLV LV QRW WKH RQO\ RFFDVLRQ

��7KH DXWKRU SHUIRUPHG WKLV ZRUN DW WKH 3DOPHQVDDO� 6DQVVRXFL� 3RWVGDP� *HUPDQ\ RQ -XQH ��� �����
XVLQJ GRXEOH�SHGDOOLQJ WHFKQLTXHV DV LQGLFDWHG E\ 3HWULQL� DQG DGGLWLRQDO RQHV E\ WKH DXWKRU� 7KLV ZRUN
KDV EHHQ UHFRUGHG E\ WKH )UHQFK KDUSLVW 6DQGULQH &KDWRQ� /H 6DORQ GH 0XVLTXH GH 0DULH�$QWRLQHWWH�
$PEURLVLH $0���� ����� &KDWRQ XVHG DQ (UDUG KDUS IURP ����� 1R �� �� VWULQJV� IURP WKH FROOHFWLRQV
RI WKH 0XV«H GH OD 0XVLTXH LQ 3DULV� SLWFK� ��� +] DQG ��� FRPPD WHPSHUDPHQW� 6KH GLG QRW XVH DQ\
GRXEOH�SHGDOOLQJ WHFKQLTXHV LQ WKLV UHFRUGLQJ�
��3HWULQL� )ROLHV Gކ(VSDJQH� �� WRމ WDNH WKH ) DQG $ SHGDOV WRJHWKHU� ORZHU WKH * SHGDO DW WKH VDPH
WLPHފ�
��, KDYH IRXQG QR H[SODQDWLRQ ZK\ WKLV LQVWUXFWLRQ LV ZULWWHQ VR ODWH LQ WKH PXVLF� FRQVLGHULQJ WKDW
HLWKHU GRXEOH� RU WULSOH�SHGDOOLQJ FDQ EH XVHG LQ VHYHUDO SDVVDJHV EHIRUH EDU ���� 7KH SLHFH LV D VHW RI
YDULDWLRQV ZLWK D UHSHDWLQJ KDUPRQLF VWUXFWXUH WKDW UHWXUQV LQ QHDUO\ HYHU\ YDULDWLRQ� VR LW ZRXOG PDNH
PXVLFDO VHQVH WR XVH WKH VDPH IRRW JHVWXUH IRU KDUPRQLFDOO\ SDUDOOHO SDVVDJHV�
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LQ WKLV SLHFH ZKHUH WULSOH�SHGDOOLQJ FDQ EH XVHG� 7KH ZKROH SLHFH DOVR ZRUNV ZLWK
GRXEOH�SHGDOOLQJ� DV WKHUH LV QR *੤ LQ WKH HQWLUH SLHFH� VR WKH * SHGDO FRXOG EH
IROGHG DZD\ IURP WKH EHJLQQLQJ RI WKH SLHFH� DV .UXPSKROW] GHVFULEHV� DQG WKHQ
WKH ULJKW IRRW PRYHV WKH ) DQG $ SHGDO ZLWK HDVH� 'RXEOH�SHGDOOLQJ DQG YDULDWLRQV
RI PRYLQJ WKH ) DQG $ SHGDOV WRJHWKHU DQG VHSDUDWHO\ �SLYRWLQJ ZLWK WKH KHHO DQG
WRH�� FDQ EH IRXQG LQ EDUV ���� ��� ������ ���� ������ DQG ������� 7ULSOH�SHGDOOLQJ�
DV GHVFULEHG E\ 3HWULQL FDQ RQO\ EH XVHG LQ EDUV ��� ��� DQG ���� 7KLV LV GXH WR WKH
IDFW WKDW LI WKH )� * DQG $ SHGDOV DUH KHOG GRZQ� WKHQ WKH * VWULQJ ZLOO VRXQG DV *੤�
EXW *੣ LV UHTXLUHG LQ DOO WKH EDUV OLVWHG DERYH ZKHUH GRXEOH�SHGDOOLQJ LV IHDVLEOH�

������� 1DGHUPDQ

7K¬PHV IDYRULV GH O2ކS«UD GHV %DUGHV E\ 1DGHUPDQ DOVR LQFOXGHV RQH VLQJOH
LQVWUXFWLRQ WR PRYH WZR SHGDOV WRJHWKHU� QDPHO\ WKH * DQG ) SHGDOV LQ EDUV ���
DQG ���� ZKHUH 1DGHUPDQ ZULWHV WR [PHWWHމ OH VRO HW OH ID GX P¬PH SLHGފ��� 7KH
KDUPRQLF SURJUHVVLRQ IURP EDU ��� PRYHV IURP ) PDMRU WR WKH DXJPHQWHG VL[WK
FKRUG RQ )੤ ZKLFK UHVROYHV WR D FDGHQFH LQ & PDMRU� DV VKRZQ LQ ೩J� �����

)LJXUH ����� 1DGHUPDQ� 7K¬PHV IDYRULV GH O2ކS«UD GHV %DUGHV� EDUV �������

7KLV SLHFH LV LQ & PDMRU VR WKH %� ( DQG $ SHGDOV DUH ೩[HG LQ WKHLU ORZHU QRWFKHV
IURP WKH EHJLQQLQJ� 7KLV PDNHV GRXEOH�SHGDOOLQJ DFURVV WKH ) DQG * SHGDOV HDV\�
DV WKH $ SHGDO LV RQ WKH ORZHU SODQH� ZKLOH WKH )੣ DQG *੣ DUH VLWXDWHG RQ WKH XSSHU
SODQH� 'RXEOH�SHGDOOLQJ XVLQJ WKH ULJKW IRRW WR SUHVV GRZQ WKH ) DQG * SHGDOV
WRJHWKHU LV DOVR IRXQG RQ SDJH �� �EDUV ��� DQG ����� DQG RQ SDJH ��� EDU ����
7KHVH EDUV DOO FRQWDLQ WKH VDPH KDUPRQLF SURJUHVVLRQ DV EDUV �������

1DGHUPDQ DFWLYHO\ DYRLGV WKH SURJUHVVLRQ RI DQ ) PLQRU FKRUG JRLQJ GLUHFWO\ WR WKH
GLPLQLVKHG VHYHQWK FKRUG RQ )੤� ZKLFK LV IRXQG LQ WKH DERYH H[DPSOH RI 3HWULQLކV
)ROLHV Gކ(VSDJQH� 2S� ��� QR� ��� 'RXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ SHGDOV LV
QHYHU XWLOLVHG LQ 1DGHUPDQކV SLHFH� ZKLOVW GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG * SHGDOV
LV IDYRXUHG LQ WKLV ZRUN� :KHQ 1DGHUPDQ XVHV WKH GLPLQLVKHG VHYHQWK FKRUG RQ
)੤� LW LV DOZD\V FDUHIXOO\ SUHSDUHG LQ RUGHU WR DYRLG GRXEOH�SHGDOOLQJ ZLWK WKH )
DQG $ SHGDOV� )LJXUH ���� VKRZV WKH KDUPRQLF SURJUHVVLRQ LQ EDUV ������� ZKLFK
PRYHV IURP WKH FKRUG RI $�೪DW PDMRU WR LWކV DXJPHQWHG �WK FKRUG �RQ $ ZLWK DQ )੤��
IROORZHG E\ WKH GLPLQLVKHG VHYHQWK FKRUG RQ )੤ UHVROYLQJ WR * PDMRU� 7KLV PHDQV
WKDW WKH ) DQG $ SHGDO DUH PRYHG VHSDUDWHO\� RQH DIWHU DQRWKHU�

��1DGHUPDQ� 7K¬PHV IDYRULV GHV %DUGHV� ��� EDU ���� SXWމ WKH * DQG ) GRZQ ZLWK WKH VDPH IRRWފ�
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)LJXUH ����� 1DGHUPDQ� 7K¬PHV IDYRULV GH O2ކS«UD GHV %DUGHV� SDJHV ������

������� 'DXSUDW

7KH $LU �FRVVDLV 9DUL« SRXU &RU HW +DUSH �RX 3LDQR�� 2S� �� E\ /RXLV�)UDQ©RLV
'DXSUDW�� LQFOXGHV WKH EULHI LQVWUXFWLRQ RQ SDJH �� EDU ��� OHVމ � 3HG�ފ WKHމ� WZR
SHGDOVފ�� 7KH $LU �FRVVDLV LV PRVW SUREDEO\ FRQFHLYHG IRU D KDUS VHW�XS LQ WKH ފEDVHމ
NH\ RI (�೪DW PDMRU��� 7KHUH LV QR *੤ LQ WKH HQWLUH SLHFH� VR WKH * SHGDO FDQ EH IROGHG
DZD\� DV .UXPSKROW] UHFRPPHQGV� LQ RUGHU WR OHDYH WKH ULJKW IRRW PRYH WKH ) DQG
$ SHGDO WRJHWKHU ZLWK HDVH�

%DU �� FRQWDLQV D *੢ RQ WKH VHFRQG FURFKHW EHDW RI WKH EDU� DV VKRZQ LQ ೩J� �����
7KLV LV SOD\HG ZLWK LWV HQKDUPRQLF DOWHUQDWLYH� )੤� ZKHUH WKH KHHO RU WRH SUHVV WKH )
SHGDO GRZQ DQG UHOHDVH RQ WKH WKLUG FURFKHW� ZKHUH DQ )੣ LV UHTXLUHG� 7KH $ DQG )
SHGDOV DUH WKHQ SUHVVHG GRZQ WRJHWKHU IRU WKH IRXUWK FURFKHW RI EDU ��� DV $੣ DQG
)੤ DUH UHTXLUHG LQ WKH GHVFHQGLQJ DUSHJJLR� %RWK SHGDOV DUH WKHQ UHOHDVHG DW WKH
EHJLQQLQJ RI EDU ���

7KLV SLHFH FRQWDLQV VHYHUDO RWKHU SKUDVHV ZKHUH GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG
$ SHGDOV FDQ EH DSSOLHG� LQFOXGLQJ RQH MXVW EHIRUH WKH ZULWWHQ LQVWUXFWLRQ LQ EDU
��� %DU �� KDV D *੢ RQ WKH ೩UVW FURFKHW EHDW RI WKH EDU� 7KLV LV SOD\HG ZLWK LWV
HQKDUPRQLF DOWHUQDWLYH� )੤� ZKHUH HLWKHU WKH ULJKW KHHO RU WRH SUHVVHV WKH ) SHGDO
GRZQ DQG UHOHDVHV LW IRU WKH )੣ RQ WKH IRXUWK TXDYHU RI WKH EDU� 2Q WKH IRXUWK
FURFKHW WKH ) DQG $ SHGDOV DUH SUHVVHG GRZQ DJDLQ� 7KH ULJKW KHHO LV UHOHDVHG IRU
WKH ODVW )੣ RI WKH EDU DQG WKH WRH ೩[HV� RU VLPSO\ KROGV GRZQ� WKH $ SHGDO XQWLO WKH
EHJLQQLQJ RI EDU ���

,I WKH KDUS LV VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU� WKHQ LW GRHV QRW LQFOXGH WKH
SLWFK '੢� 7KLV PHDQV WKDW DOO '੢ކV LQ WKH SLHFH DUH SOD\HG ZLWK WKH HQKDUPRQLF

��/RXLV�)UDQ©RLV 'DXSUDW ������������ )UHQFK KRUQ SOD\HU� KDUSLVW� WHDFKHU DQG FRPSRVHU� , ZRXOG
OLNH WR WKDQN WKH $XVWUDOLDQ KDUSLVW +DQQDK /DQH IRU LGHQWLI\LQJ WKLV VRXUFH DQG IRU VKDULQJ LW ZLWK PH�
$QQHNH 6FRWW DQG +DQQDK /DQH SHUIRUPHG WKLV ZRUN DW WKH (DUO\ 0XVLF 6WXGLR� 0HOERXUQH $XVWUDOLD RQ
0D\ �� �����
��,W FRXOG DOVR EH SOD\HG LQ WKH ފEDVHމ VHW�XS NH\ RI $�೪DW PDMRU� EXW WKLV GRHV QRW FRQFHUQ WKH GLVFXVVLRQ
RI GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW�
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)LJXUH ����� 'DXSUDW� $LU �FRVVDLV 9DUL« SRXU &RU HW +DUSH �RX 3LDQR�� 2S� ��� EDUV
������
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DOWHUQDWLYH RI &੤� %DU �� WKHQ DOVR LQFOXGHV D GRXEOH�SHGDO PRYHPHQW IRU WKH
OHIW IRRW� ZKHUH WKH & DQG % �SURGXFLQJ WKH QRWDWHG &੢� SHGDOV DUH SUHVVHG GRZQ
WRJHWKHU RQ WKH IRXUWK TXDYHU DQG UHOHDVHG DW WKH EHJLQQLQJ RI EDU ���

,I WKH KDUS LV VHW�XS LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU� WKLV EDU GRHV QRW FRQWDLQ
GRXEOH�SHGDOOLQJ IRU WKH OHIW IRRW� 7KH '੢ DQG %੣ �QRWDWHG &੢� ZRXOG UHTXLUH WZR
VLQJOH SHGDO PRYHPHQWV�

%DU �� KDV DQ )੣ LQ WKH ULJKW KDQG DQG DQ )੤ LQ WKH OHIW KDQG� ERWK RQ WKH WKLUG
EHDW� 7KLV ೩QDO FDGHQ]D EDU RI WKLV ,QWURGXFWLRQ� $GDJLR LV LQ IUHH WLPH� VR D PXVLFDO
VROXWLRQ ZRXOG EH WR ೩UVW SOD\ WKH OHIW KDQG GLPLQLVKHG FKRUG ZLWK DQ )੤ DQG WKHQ
SOD\ WKH UHVROXWLRQ ZLWK WKH )੣ LQ WKH ULJKW KDQG MXVW EHIRUH WKH %੢ RFWDYH LQ WKH
EDVV�

2WKHU H[DPSOHV RI ) DQG $ GRXEOH�SHGDOOLQJ FDQ EH IRXQG LQ EDUV ��� ��� ��� ���
���� ���� ���� ���� ,Q EDU ��� WKH ) DQG $ SHGDOV DUH SUHVVHG GRZQ WRJHWKHU DQG
WKHQ WKH ) SHGDO LV UHOHDVHG RQ WKH ೩UVW EHDW RI EDU ��� ZKLOH WKH $ SHGDO LV KHOG
GRZQ XQWLO WKH HQG RI WKH EDU�

������� OYLPDUH$ކ'

7KH ೩IWK ZULWWHQ VRXUFH RI PXOWL�SHGDOOLQJ LQ D PXVLFDO VFRUH LV Gކ$OYLPDUHކV 6RQDWH
,,,� 2S� ��� LQ ) PLQRU >F� ����@� VKRZQ LQ ೩J� ����� >7KH DXWKRU SHUIRUPHG WKLV
ZRUN DW WKH 3DOPHQVDDO� 6DQVVRXFL� 3RWVGDP� *HUPDQ\ RQ -XQH ��� ����� XVLQJ
PXOWL�SHGDOOLQJ WHFKQLTXHV DV LQGLFDWHG E\ �OYLPDUH$ކ' DQG DGGLWLRQDO RQHV E\ WKH
DXWKRU�@ 2Q SDJH �� RI WKH ೩UVW PRYHPHQW� $JLWDWR FRQ PRWR� EDUV ����� DUH ZULWWHQ
RXW D VHFRQG WLPH RQ WKH ORZHU SDUW RI WKH SDJH� VKRZLQJ WKH SHGDO VROXWLRQV DV DQ
HQKDUPRQLF RVVLD SDUW��� 7KH IROORZLQJ LQVWUXFWLRQV DUH IRXQG�

��1WD�މ 3RXU IDFLOLWHU OކH[«FXWLRQ GH FH SDVVDJH TXL DX SUHPLHU DSSHU©X�
VHPEOH R೨ULU XQH JUDQGH GL೨LFXOW«� QRXV DYRQV MXJ« XWLOH GކHQ WUDFHU OH
P«FDQLVPH GކXQH PDQLªUH TXL HQ G«PRQWU¤W OD VLPSOLFLW«ފ�

%HWZHHQ WKH VWDYHV LQ EDU ��� WKLV LV ZULWWHQ�

VXUމ OH �UH QRWH GH FHWWH PHVXUH� LO IDXW DFFURFKHU OH 0,� DSSX\HU OHV �
S«GDOHV DGURLWH DYHF OH P¬PH SLHG� HW HQ IDLUH GH VXLWH DXWDQW DYHF OH
SLHG JDXFKH SRXU OHV � S«GDOHV GH FH F¶WHފ�

%HWZHHQ WKH VWDYHV RI EDU ��� WKLV LV ZULWWHQ�

VXUމ OD �UH QRWWH GH FHWWH PHVXUH� TXLWW«V OHV � S«GDOHV DGURLWH HQVXLWH
G«FURFK«V OH 0Lފ�

$QG ೩QDOO\� LQ EDU ���

VXUމ OD �UH QRWWH GH FHWWH PHVXUH� TXLWW«V OHV � S«GDOHV D JDXFKHފ���
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)LJXUH ����� �OYLPDUH$ކ' 6RQDWH ,,,� 2S� ��� EDUV ������
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7KLV SDVVDJH LV D XQLTXH H[DPSOH RI PRGXODWLQJ IURP $�೪DW PDMRU WR ( PDMRU LQ
WKUHH IRRW PRYHPHQWV E\ KROGLQJ GRZQ VL[ SHGDOV DW RQFH� :KHQ WKH KDUS LV VHW�XS
LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU� LW FDQ RQO\ PRGXODWH XS WR $ PDMRU ZKHQ DOO WKH
SHGDOV DUH ORZHUHG� OYLPDUH$ކ' PRGXODWHV WR ( PDMRU EXW DYRLGV '੤� ZKLFK LV QRW
SRVVLEOH RQ WKH KDUS ZKHQ VHW�XS LQ $�೪DW PDMRU� 7KH RQO\ SRVVLELOLW\ WR SOD\ '੤
ZRXOG EH WR XVH WKH ( VWULQJ DV (੢� 7KLV ZRXOG PHDQ HOLPLQDWLQJ WKH WRQLF RI WKH
QHZ NH\�

7ULSOH�SHGDOOLQJ ZLWK WKH OHIW IRRW PD\ DSSHDU JUDWXLWRXV LQ WKHVH EDUV� 7KH &੤ LQ
EDU �� FRXOG EH SOD\HG DV '੢� 7KH ' SHGDO RQ WKH OHIW VLGH RI WKH KDUS LV QRW UHTXLUHG
XQWLO EDU ��� %DUV ����� FRXOG EH VROYHG ZLWK VLQJOH�SHGDOOLQJ IRU WKH OHIW IRRW� ZKLOH
WKH ULJKW IRRW SUHVVHV GRZQ WKUHH SHGDOV�
� 7KH OHIW IRRW SUHVVHV GRZQ WKH % SHGDO LQ EDU �� DQG UHOHDVHV LW DW WKH EHJLQQLQJ
RI EDU ���
� 7KH &੤ LQ EDU �� LV SOD\HG DV '੢�
� 7KH ' SHGDO LV SUHVVHG GRZQ RQ WKH VHFRQG PLQLP RI EDU �� DQG UHOHDVHG GXULQJ
EDU ���

+RZHYHU� WKH VH[WXSOH SHGDO PRYHPHQW LV SUHFLVHO\ RQH WKDW HPEUDFHV WKH VKHHU
PXVLFDO JHVWXUH RI SHGDOOLQJ� )RU D SURIHVVLRQDO KDUSLVW� LW ZDV MXVW HDVLHU WR PRYH
DV PDQ\ SHGDOV DV SRVVLEOH� UDWKHU VHSDUDWH WKH PRYHPHQWV� 7KLV OHDGV WR DEVROXWHO\
OHVV QRLVH� 6HFRQGO\ WKH ZKROH KDUS PRYHV LQWR WKH QHZ PRGXODWLRQ� QRW MXVW D
SRUWLRQ RI WKH KDUS� )ROORZLQJ WKH KDUPRQLF GHYHORSPHQW RI D VHFWLRQ �EDUV �������
WKH KDUSLVW WUDQVIRUPV WKH KDUS IURP $�೪DW PDMRU LQWR ( PDMRU� LQ WKUHH PRYHV
�VLQJOH�SHGDOOLQJ (� WULSOH�SHGDOOLQJ LQ WKH ULJKW IRRW DQG WULSOH�SHGDOOLQJ LQ WKH OHIW��
)XUWKHU UHVHDUFK RI Gކ$OYLPDUHކV ZRUNV PD\ UHYHDO WKDW KH XVHG WKLV PRGXODWLRQ
PRUH WKDQ RQFH LQ KLV FRPSRVLWLRQV���

��� 3HGDO JOLVVDQGL

6HFWLRQ ��� UHYLHZHG SHGDO JOLVVDQGL LQ WKH WUHDWLVHV DQG PHWKRGV IRU WKH KDUS� 7KH
WHFKQLTXH LV D VLPSOH RQH� EXW LW LV D PXVLFDO JHVWXUH WKDW FDQ EH XVHG WR JUHDW
H೨HFW� SURYLGLQJ FKDQJHV LQ VRXQG DQG DUWLFXODWLRQ� ,W LV D SHGDO PRYHPHQW ZKHUH
WKH IHHW DFWXDOO\ SURGXFH WKH VRXQG RU DV .UXPSKROW] GHVFULEHV LW� WKH QRWHV DUH
SURGXFHG E\ WKH PRXYHPHQWމ GH OD SHGDOފ� 7KH IHHW DQG WKHLU GH[WURXV PRYHPHQWV
EHFRPH D WKLUG DQG IRXUWK KDQG� EHFRPLQJ DV LPSRUWDQW DV WKH KDQGV WKDW SOXFN
WKH VWULQJV�
��6HH VHFWLRQ ��� IRU DQRWKHU RVVLD SDUW ZKLFK VKRZV WKH SHGDO VROXWLRQV� )DQWDLVLH DYHF +XLW
YDULDWLRQVޓVXU XQ -HXQH 7URXEDGRXU E\ Gކ$OYLPDUH�
��3LHUUH �OYLPDUH$ކ' 7KUHH *UDQG 6RQDWDV IRU WKH +DUS� RS� �� �/RQGRQ� %LUFKDOO� F� ������ ��� �%�1މ
7KH IROORZLQJ H[SODQDWLRQ ZLOO JUHDWO\ IDFLOLWDWH WKH H[HFXWLRQ RI WKLV SDVVDJHފ� ,QGLFDWHG ZLWK DQ DUURZ�
W$މ WKH �VW 1RWH RI WKLV EDU� IDVWHQ WKH ( SHGDO DQG SUHVV GRZQ WKH WKUHH ULJKW SHGDOV� ZLWK WKH VDPH IRRW�
DIWHUZDUGV SUHVV GRZQ WKH WKUHH OHIW SHGDOV� LQ WKH VDPH PDQQHUފ� W$މ WKH �VW 1RWH RI WKLV EDU� UDLVH WKH
WKUHH ULJKW SHGDOV� DQG XQIDVWHQ WKH �ފ) W$މ WKH �VW 1RWH RI WKLV EDU� UDLVH WKH WKUHH OHIW SHGDOVފ� (QJOLVK
YHUVLRQ WDNHQ IURP WKH /RQGRQ HGLWLRQ� %DUWKHO WUDQVFULEHG RQO\ RQH RI WKH WKUHH SHGDO LQVWUXFWLRQV
ZULWWHQ LQ WKH VFRUH� %DUWKHO� D/މ KDUSHފ�� ����
��$Q DQDO\VLV RI WKH FRPSOHWH ZRUNV E\ Gކ$OYLPDUH LV EH\RQG WKH VFRSH RI WKLV WKHVLV�
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.UXPSKROW]ކV 7HPSR GL 0LQXHWWR �೩J� ������ ZKLFK ZDV ೩UVW SXEOLVKHG DV D VHSDUDWH
SLHFH DW WKH HQG RI .UXPSKROW]ކV 2SS� �� DQG �� LV RQH RI WKH HDUOLHVW H[DPSOHV
RI SHGDO JOLVVDQGL H[SODLQHG LQ D VFRUH��� 7KH SHGDO JOLVVDQGL DUH PDUNHG ZLWK D
VOXU VLJQ� WR VKRZ WKDW WKH ೩UVW QRWH LV SOXFNHG DQG WKH VHFRQG QRWH LV SURGXFHG E\
SUHVVLQJ GRZQ RU UHOHDVLQJ D SHGDO� .UXPSKROW] ZULWHV�

HV&މ WURLV QRWWHV R\ QH GRLYHQW HWUH SURGXLW TXH SDU OH PRXYHPHQW GH OD
SHGDO SRXU H[SULPHU OHV OLDLVRQV DLQVL TXH FHOOHV RX OކRQ WURXYHUD SRXU
VLJQH� S�Gފ���

)LJXUH ����� .UXPSKROW]� 7HPSR GL 0LQXHWWR� EDUV ����

7KH (੤ LQ EDU � LV SOD\HG ZLWK LWV HQKDUPRQLF DOWHUQDWLYH� )੣� DQG WKHQ WKH ) SHGDO
LV SUHVVHG GRZQ WR FUHDWH WKH VRXQG RI )੤ RQ WKH VHFRQG TXDYHU RI WKH EDU� 7KH )� *
DQG & SHGDO DUH XVHG WR PDNH SHGDO JOLVVDQGL LQ EDUV �� �� ����� DQG ������

.UXPSKROW] XVHV WKH WHUP OLDLVRQV �HOLVLRQV�� ZKHUHDV 3HWULQL UHIHUV WR SHGDO
JOLVVDQGL DV VHPL�WRQV ೜O«V� 3HWULQLކV 6RQDWH SRXU VHUYLU Gކ(WXGH GHV 3«GDOHV HW
VHPL�WRQV ೜O«V� 2S� �� LQFOXGHV SHGDO JOLVVDQGL RQ WKH (� )� *� & DQG % SHGDOV�
0DULQ RIWHQ XVHV D ORQJ GDVK DERYH WKH QRWHV WKDW DUH SOXFNHG DQG WKH QRWHV WKDW
DUH SURGXFHG E\ PRYLQJ WKH SHGDOV� ,Q KLV 6L[ 3URJUHVVLYH 6RQDWLQDV 2S��� �೩J�
������ KH DOVR ZULWHV SDUމ OD YLEUDWLRQފ DERYH WKH QRWHV ފSOD\HGމ E\ WKH SHGDOV���

)LJXUH ����� 0DULQ 6RQDWLQD ,,,� 2S� ��� 3UHVWR� EDUV ������

7KH WHUP VRQ ೜O« �PHWDOOLF VRXQG� LV XVHG E\ &RXVLQHDX WR GHVFULEH SHGDO JOLVVDQGL�

2EVHUYDWLRQމ SRXU OHV QRXYHOOHV KDUSHV D VRQV ೩OHV� 7RXWHV OHV IRLV TXH
OކRQ WURXYHUD� GDQV XQ PRUFHDX XQH QRWH DSUªV OD TXHOOH LO \ DXUD XQ ੤

��7KLV SLHFH ZDV DOVR SXEOLVKHG DV SDUW RI .UXPSKROW]ކV 3ULQFLSHV DIWHU ����� DQG LV GLVFXVVHG LQ
VHFWLRQ ����
��-HDQ�%DSWLVWH .UXPSKROW]� &ROOHFWLRQ GH 3LHFHV GH GL೛«UHQV *HQUHV GLVWULEX«HV HQ 6L[ 6RQDWHV� 2S�
�� DQG �� �3DULV� 1DGHUPDQ� ������ ��� 7KHVHމ WKUHH QRWHV VKRXOG EH SURGXFHG VROHO\ E\ WKH PRYHPHQW
RI WKH SHGDO WR H[SUHVV WKH VOXUV DQG FDQ EH IRXQG ZLWK WKH VLJQ� S�Gފ�
��, ZRXOG OLNH WR WKDQN 0LNH 3DUNHU IRU KDYLQJ SRLQWHG RXW WKLV H[DPSOH WR PH�
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RX XQ ੢ DYHF XQH OLDLVRQ� HVWކ& HQ PHWWDQW RX ¶WDQW OD S«GDOH TXH OކRQ
IHUD HQWHQGUH OD QRWH KDXVV«H RX EDLVV«H GކXQ GHPL�WRQ FH TXL SURGXLUD
XQ VRQ ೩O«ފ���

7KH ZRUG ೜O« LQ WKLV FRQWH[W UHIHUV WR D PHWDOOLF VRXQG DQG ZKHQ WKH SHGDO JOLVVDQGL
DUH XVHG RQ WKH EDVV PHWDO VWULQJV RI D KDUS� WKH SHGDO PRYHPHQW QRW RQO\ FKDQJHV
WKH SLWFK EXW DOVR SURGXFHV D PHWDOOLF VRXQG� ,Q PRGHUQ KDUS WHFKQLTXH� WKLV LV
UHIHUUHG WR DV SHGDOމ VOLGHVފ� DV GH೩QHG E\ &DUORV 6DO]HGR� ZKHUH WKH FKDQJH RI
SLWFK DQG WKH PHWDOOLF YLEUDWLRQV RI WKH EDVV VWULQJV DUH SDUW RI WKH GHVLUHG H೨HFW���

7KH WHUP VRQ ೜O« PHDQW GL೨HUHQW WKLQJV� DFFRUGLQJ WR WKH DXWKRU DQG FRQWH[W���

7DEOH ��� FRQWDLQV D VHOHFWLRQ RI SLHFHV ZKHUH SHGDO JOLVVDQGL DUH LQGLFDWHG LQ WKH
VFRUH ZLWK ZRUGV RU VLJQV�

7DEOH ���� 3LHFHV ZLWK SHGDO JOLVVDQGL PDUNHG DQG H[SODLQHG�

&RPSRVHU 7LWOH

3HGDOV XVHG WR
SURGXFH
JOLVVDQGL

.UXPSKROW] 7HPSR GL 0LQXHWWR� SDUW RI 2SS� �� 	 �� )� *� &�

.UXPSKROW] 6RQDWH ,,� 2S� �� %� (�
3HWULQL 6RQDWH� 2S� �� (� )� *� &� %�
OYLPDUH$ކ' $SSDULWLRQ HQ IRUPH 6FªQH %�
OYLPDUH$ކ' )DQGDQJR� $LU IDYRUL WLU« GX %DOOHW� 9DU� � %�
OYLPDUH$ކ' 6RQDWD� QR� �� 2S� � (� )� *� %�
0DULQ 3HWLW $LUV� 2S� ��� $LU ,UODQGDLV (� )� *� %� &�
0DULQ 6L[ 3HWLW $LUV 9DUL«V� 2S� ��� $LU 6DYR\DUG� 9DU� � %� &�
0DULQ 6RQDWLQD ,,,� 2S� �� &� (�
0DULQ 6RQDWLQD 9� 2S� �� &�
0DULQ 6RQDWH ,� 2S� �� &� %� *���

��&LQTLªPH SRW�SRXUUL� 3DULV� &RXVLQHDX� 2EVHUYDWLRQމ IRU QHZ KDUSV ZLWK VRQV ೜OHV� :KHQHYHU RQH
೩QGV LQ D SLHFH� D QRWH DIWHU ZKLFK WKHUH ZLOO EH D ੤ RU ੢ ZLWK D VOXU� :KHQ RQH ೩[HV RU XQ೩[HV WKH SHGDO�
RQH KHDUV D KLJKHU RU ORZHU QRWH E\ D VHPLWRQH ZKLFK ZLOO SURGXFH D VRQ ೩O«ފ� 4XRWHG IURP %DUWKHO� D/މ
KDUSHފ� ����
��&DUORV 6DO]HGR ������������ $PHULFDQ KDUSLVW DQG FRPSRVHU RI )UHQFK ELUWK� &DUORV 6DO]HGR� WXGH)ކ/
0RGHUQH GH /D +DUSH� 0RGHUQ 6WXG\ RI WKH +DUS �1HZ <RUN� *� 6FKLUPHU� ������ ���
��&RXVLQHDX� 0«WKRGH� ����� ���ހ�� 7KLV UHIHUHQFH LV WR WKH PHFKDQLVP RI WKH KDUSHމ ¢ FKHYLOOHV
P«FKDQLTXHފ DQG QRW D SOD\LQJ WHFKQLTXH� *HQOLV� 1RXYHOOH P«WKRGH� ����� ��� 'H *HQOLV GHVFULEHV WKH
VRXQG RI .UXPSKROW]ކV S«GDOH ¢ UHQIRUFHPHQW DV SURGXFLQJ D VRQމ ೩O«ފ� 6KH DGGV LQ WKH VHFRQG HGLWLRQ
RI KHU 0«WKRGH WKDW &DVLPLU %DHFNHU SURGXFHV WKH EHVW VRQVމ ೩O«Vފ XVLQJ D ERZ RQ WKH KDUS� &DVLPLU
%DHFNHU ������ DIWHU ������ KDUSLVW DQG FRPSRVHU RI *HUPDQ ELUWK� *HQOLV� 1RXYHOOH P«WKRGH� Q�G�� ���
)RU &DVLPLU %DHFNHUކV ERZHG KDUS VHH 5REHUW $GHOVRQ� D/މ KDUSH YLULOH� 0PH GH *HQOLV HW OD FDUULªUH
PDQTX« GH &DVLPLU %DHFNHUފ� LQ 0DGDPH GH *HQOLV� OLWW«UDWXUH HW HGXFDWLRQ� HG� )UDQ©RLV %HVVLUH DQG
0DUWLQH 5HLG �5RXHQ DQG /H +DYUH� 3XEOLFDWLRQV GHV 8QLYHUVLW«V GH 5RXHQ HW GX +DYUH� ������ 5REHUW
$GHOVRQ� 7KHމ %RZHG +DUS� 3LRQHHULQJ 8VH RI ([WHQGHG 7HFKQLTXHV LQ WKH /DWH (LJKWHHQWK DQG (DUO\
1LQHWHHQWK &HQWXULHVފ� LQ 8QLVRQXV� 0XVLNLQWUXPHQWH (UIRUVFKHQ� %HZDKUHQ� 6DPPHOQ� HG� %HDWUL[
'DUPVW¦GWHU DQG ,QD +RKHLVHO �9LHQQD� 3UDHVHQV� ������ �������
��3DVHWWL� �USD$ކ/ ���� ���� 3DVHWWL ZULWHV WKDW WKLV LV RQH RI WKH HDUOLHVW H[DPSOHV RI SHGDO JOLVVDQGL�
DWWULEXWLQJ D SXEOLFDWLRQ GDWH RI ���� WR 2S� ��� 7KH .UXPSKROW] H[DPSOHV GDWH IURP DW OHDVW WKLUWHHQ
\HDUV HDUOLHU�
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��� $GGLWLRQDO SHGDOV

7KLV VHFWLRQ LQFOXGHV H[DPSOHV RI SHGDO PRYHPHQWV WKDW DOWHU WKH WLPEUH RI WKH
VRXQG EXW QRW WKH SLWFK RI D QRWH� ZKLFK DUH LQFOXGHG DV ZULWWHQ H[SODQDWLRQV RU
V\PEROV LQ KDUS SLHFHV�

����� .UXPSKROW]ކV S«GDOH ¢ UHQIRUFHPHQW DQG VRXUGLQH

SHGDO

.UXPSKROW] LQ FROODERUDWLRQ ZLWK 1DGHUPDQ LQYHQWHG WKH SªGDO ¢ UHIRUFHPHQW DQG
WKH VRXUGLQH SHGDO ZKLFK DOWHU WKH G\QDPLFV DQG WLPEUH RI VRXQG RQ WKH KDUS���

+H DOVR SURSRVHG D VHULHV RI V\PEROV WR UHSUHVHQW WKH SRVVLEOH ZD\V RI XVLQJ WKHVH
SHGDOV��� %HVLGHV �PH 6RQDWH� 2S� ��� RI ZKLFK WKH ೩UVW PRYHPHQW LV IRXQG LQ
.UXPSKROW]ކV 3ULQFLSHV EXW HQWLWOHG WKHUH (ʮWXGH SRXU OH UHQIRUFHPHQW� WKHUH DUH
RQO\ IRXU RWKHU SXEOLVKHG ZRUNV E\ .UXPSKROW] ZLWK LQGLFDWLRQV LQ WKH PXVLF WR VKRZ
ZKHQ DQG KRZ WR XVH WKHVH HLJKWK DQG QLQWK SHGDOV��� 7KH S«GDOH ¢ UHQIRUFHPHQW
DQG WKH VRXUGLQH SHGDO ZHUH PDGH SXEOLF LQ ���� DQG E\ WKLV WLPH� .UXPSKROW]
KDG FRPSRVHG DQG SXEOLVKHG PRVW RI KLV ZRUNV XS WR 2SS� ������� 7KH VRQDWDV LQ
2SS� ��� �� DQG �� DUH LQ D ODWHU IUHH )DQWDVLD VW\OH� 7KH FODVVLFDO VRQDWD IRUPV
RI 2S� �� DUH FOHDUO\ IURP DQ HDUOLHU SHULRG RI KLV OLIH HYHQ WKRXJK WKH SXEOLFDWLRQ
GDWH LV DURXQG ����� 7KH VW\OH RI 2S� �� LV VLPLODU WR 2S� ��� EXW GRHV QRW LQFOXGH
DQ\ PDUNLQJV IRU WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO� VR WKLV FRXOG
VXJJHVW WKDW LW SUH�GDWHV 2S� ��� .UXPSKROW]ކV 2S� �� LV D UH�SULQW RI 2S� ��� 2SS�
�� DQG �� DUH SUREDEO\ WKH ODVW FRPSRVLWLRQV E\ .UXPSKROW]� GXH WR WKH VW\OH RI WKH
SLHFHV DQG WKH H[SOLFLW PDUNLQJV IRU WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH
SHGDO�

7KH 1DGHUPDQ HGLWLRQ RI 2S� �� LQFOXGHV WKUHH IROLRV� ZKLFK SURYLGH WHFKQLFDO DQG
SUDFWLFDO LQIRUPDWLRQ DERXW DOO RI .UXPSKROW]ކV LQYHQWLRQV��� 7KH ೩UVW IROLR 3ODQFKHމ�
�� RX �ފ�� GHVFULEHV WKH VRXUGLQH SHGDO� WKH VHFRQG IROLR FRQWDLQV WHFKQLFDO GUDZLQJV
RI KRZ WR FRQVWUXFW WKLV QLQWK SHGDO DQG WKH ೩QDO IROLR FRQWDLQV GUDZLQJV RI WKH
VKXWWHUV� WKH VRXQGER[ IRU WKH KDUS� WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� D
OLVW RI VLJQV DQG V\PEROV IRU WKH S«GDOH ¢ UHQIRUFHPHQW DQG DQ H[WUDFW IURP WKH
SXEOLF SUHVHQWDWLRQ RI DOO RI WKHVH LQYHQWLRQV DW WKH Oކ$FDGHPLH 5R\DOH GH 6FLHQFHV
LQ 1RYHPEHU ����� .UXPSKROW] FDOOV WKH HLJKWK SHGDO ZKLFK RSHUDWHV WKH VKXWWHUV
DW WKH EDFN RI WKH VRXQGER[� D SHGDO ¢މ UHQIRUFHPHQW� ¢ 6RQV SURORQJªV� ¢ 6RQV
RQG«Vފ�
��6HH VHFWLRQ ���� 6HH *ORVVDU\�
��6HH VHFWLRQ ����� IRU WKH WDEOH RI V\PEROV�
��7KHVH DUH 2S� ��� $PDQWH $EDQGRQ«H DQG 2S� ���
��.UXPSKROW]ކV HDUO\ ZRUNV� IURP 6L[ 6RQDWHV� 2S� �� DUH GHQVHO\ PDUNHG ZLWK VXGGHQ IRUWH DQG SLDQR
G\QDPLFV� ZKLFK RIWHQ RFFXU RYHU RQO\ RQH RU WZR QRWHV� OHDGLQJ PH WR SURSRVH WKDW DW OHDVW WKH SªGDO ¢
UHIRUFHPHQW� LI QRW WKH VRXUGLQH SHGDO� RU VRPH VRUW RI H[SUHVVLYH SHGDO DOUHDG\ H[LVWHG RQ .UXPSKROW]ކV
KDUS IURP ����� .UXPSKROW] DUULYHG LQ 3DULV RQ )HEUXDU\ ��� ����� DQG FRXOG EH WKH GDWH RI KLV ೩UVW
SXEOLFDWLRQV� 6RPH SXEOLFDWLRQV FRXOG GDWH IURP HYHQ HDUOLHU� .UXPSKROW]� 3ULQFLSHV� ��
��'XJRW� 6RQRULW«Vމ LQRX±HVފ� �ހ���� 'XJRW WUDQVFULEHV WKH WZR IROLRV�
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6RQDWH� 2S� �� E\ .UXPSKROW]

7KLV VRQDWD LV LQ WKUHH PRYHPHQWV� $GDJLR DQG $OOHJUR PROWR DQG $OOR 5RQGHDX�
7KHUH DUH ೩YH V\PEROV ZKLFK UHSUHVHQW WKH GL೨HUHQW ZD\V WR XVH WKH S«GDOH ¢
UHQIRUFHPHQW� 7KUHH RI WKHVH DUH LQFOXGHG LQ WKH PXVLF RI WKH (ʮWXGH SRXU OH
UHQIRUFHPHQW �SDUW RI .UXPSKROW]ކV 3ULQFLSHV�� LQGLFDWLQJ V\PEROV IRU SUHVVLQJ DQG
UHOHDVLQJ WKH SHGDO TXLFNO\� ೩[LQJ WKH SHGDO VR WKDW WKH VKXWWHUV DUH LQ D IXOO\ RSHQ
SRVLWLRQ �WKH VLJQ �ފ5މ DQG SUHVVLQJ DQG UHOHDVLQJ WKH SHGDO VXFFHVVLYHO\ WR SURGXFH
DQ XQGXODWLQJ VRXQG ��ފ:މ� .UXPSKROW] DOVR XVHV WKH QRUPDO PXVLFDO V\PEROV IRU
FUHVFHQGR DQG GLPLQXHQGR ��� !� WR LQGLFDWH WKDW WKH SHGDO VKRXOG EH SUHVVHG
GRZQ JUDGXDOO\ DQG UHOHDVHG JUDGXDOO\� 7KHVH WZR V\PEROV DUH QRW IRXQG LQ DQ\
ZRUNV� VR WKH DVVXPSWLRQ ZRXOG EH WKDW WKH QRUPDO G\QDPLF PDUNLQJV IRU FUHVFHQGR
DQG GLPLQXHQGR WKDW DUH IRXQG LQ WKH PXVLF VLJQLI\ WR RSHQ DQG FORVH WKH VKXWWHUV
JUDGXDOO\�

7KHUH DUH WKUHH DEEUHYLDWLRQV WR VKRZ KRZ WR XVH .UXPSKROW]ކV VRXUGLQH SHGDO� 7KH
೩UVW DEEUHYLDWLRQ LQGLFDWHV WR DSSO\ �SUHVV GRZQ� WKH VRXUGLQH �D6��� WKH VHFRQG WR
UHOHDVH LW �66��� DQG WKH ೩QDO DEEUHYLDWLRQ ���� LQGLFDWHV KRZ WR DSSO\ WKH VRXUGLQH
DQG UHOHDVH LW TXLFNO\ VR WKDW LW FUHDWHV DQ HFKR VRXQG SURGXFHG VROHO\ IURP WKH
YLEUDWLRQV RI D SUHYLRXV FKRUG� 7DEOH ��� OLVWV DOO WKH SHGDO V\PEROV IRXQG LQ
.UXPSKROW]ކV �PH 6RQDWH� 2S� ���

7DEOH ���� .UXPSKROW]� �PH 6RQDWH� 2S� ��� V\PEROV IRXQG LQ PXVLF
IRU WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO�

(೨HFWV $GDJLR $OOHJUR PROWR $OOR 5RQGHDX

5HQIRUFHPHQW ��� ����������
��������� ��

������������

7HQLU RXYHUWHV �5� ��������� ���
��

������������� ���

5HIHUPHU SDU G«JU«V
�!�

����������
��������� ��

����������� ���

5HQIRUFHU� GLPLQXHU
�9�

���� ����
����� �����
����� �����
����� �����
������ ������
������ ��

���������������
�����

������ ������ ������
������ ������ ���

2QGXOHU OH VRQ �:� �����������
�����
���������
�����
���������
�����������

6RXUGLQH RQ �D6�� ���������� �����
6RXUGLQH R೨ �66�� ���������� ���
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(೨HFWV $GDJLR $OOHJUR PROWR $OOR 5RQGHDX

6RXUGLQH DV HFKR
H೨HFW

��� ��� �� ���

:KHQ WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO DUH XVHG� WKH OHIW IRRW LV
XQDEOH WR PRYH WKH '� & DQG % SHGDOV DW WKH VDPH WLPH� ,Q IDFW WKH ೩UVW PRYHPHQW�
$GDJLR� �೩J� ������� KDUGO\ XVHV WKH OHIW IRRW� ZKHUHDV WKH ULJKW IRRW PRYHV WKH )
DQG $ SHGDOV QLQH WLPHV WRJHWKHU���

)LJXUH ����� .UXPSKROW]� �PH 6RQDWH� 2S� ��� EDUV ������

7KH $GDJLR LV LQ &PLQRU DQG WKH % SHGDO LV ೩[HG IURP WKH EHJLQQLQJ RI WKH PRYHPHQW�
,W LV UHOHDVHG DW WKH EHJLQQLQJ RI EDU �� DQG WKHQ WKH S«GDOH ¢ UHQIRUFHPHQW LV
LPPHGLDWHO\ SUHVVHG DQG UHOHDVHG DIWHUZDUGV� %DU �� FRQWDLQV D '੢� ZKLFK LV
SOD\HG DV &੤ DQG LV WKHQ UHOHDVHG LQ EDU ��� 1HLWKHU RI WKHVH EDUV FRQWDLQ S«GDOH ¢
UHQIRUFHPHQW VLJQV� DV WKH OHIW IRRW LV RFFXSLHG LQ PRYLQJ WKH % DQG & SHGDOV� 7KH
S«GDOH ¢ UHQIRUFHPHQW VLJQV LQ EDUV �� DQG �� PD\ DSSHDU LPSRVVLEOH WR SOD\� DV
ERWK IHHW DUH PRYLQJ RWKHU SHGDOV� WKH ULJKW IRRW LV UHOHDVLQJ WKH ) DQG $ SHGDOV
DQG WKH OHIW IRRW LV SUHVVLQJ WKH % SHGDO GRZQ� 7KH PRWLRQ RI XQGXODWLQJ LQ WKHVH
EDUV LV GRQH ZLWK WKH ULJKW IRRW RQ WKH S«GDOH ¢ UHQIRUFHPHQW VOLJKWO\ DIWHU WKH EHDW�
ZKHQ WKH ULJKW IRRW KDV UHOHDVHG WKH ) DQG $ SHGDOV�

7KH EDUV �� DQG �� ERWK FRQWDLQ D GLDPRQG�VKDSHG VLJQ ��!� RYHU WKH ೩UVW
EHDW DQG WKH XQGXODWLQJ VLJQ �ފ:މ� DERYH WKH EDVV FOHI� ,Q WKH YHUVLRQ RI WKLV
PRYHPHQW LQ .UXPSKROW]ކV 3ULQFLSHV� WKLV GLDPRQG�VKDSHG VLJQ LV QRW SUHVHQW� 2Q
��7KH KDUPRQ\ RI WKLV PXVLF LV DQDO\VHG LQ VHFWLRQ ������



���� $'',7,21$/ 3('$/6 ���

WKH RWKHU KDQG� D WKLUG YHUVLRQ RI WKLV PXVLF� QDPHO\ WKH $PDQWH DEDQGRQQ«H� $LU
3DURGL« VXU Oކ$GDJLR GH ĔXYUH ;,9� FRQWDLQV WKH GLDPRQG�VKDSHG VLJQV EXW QRW WKH
XQGXODWLQJ VLJQV� 2QH RI WKHVH VLJQV LV VXSHU೪XRXV� LI WKH GLDPRQG�VKDSHG VLJQ
��!� VLJQL೩HV D UDSLG FUHVFHQGR DQG GLPLQXHQGR� ,W LV LPSRVVLEOH WR SURGXFH WZR
H೨HFWV VLPXOWDQHRXVO\ ZLWK RQH S«GDOH ¢ UHQIRUFHPHQW� ,W LV P\ RSLQLRQ WKDW WKHVH
VLJQV GRXEOH XS RQ HDFK RWKHU DQG WKH SHUIRUPHU WRGD\ LPSOHPHQWV RQH RI WKHVH
H೨HFWV� SUREDEO\ WKH XQGXODWLQJ H೨HFW ZRXOG EH PRVW H೨HFWLYH�

7KH RWKHU WZR PRYHPHQWV FRQWDLQ IDU IHZHU S«GDOH ¢ UHQIRUFHPHQW PRYHPHQWV� EXW
WKH VRXUGLQH SHGDO LV XVHG WKURXJKRXW WR FUHDWH D PXWHG DQG DQ HFKR H೨HFW� 7KH
SHGDO PRYHPHQWV IRU WKHVH H೨HFWV QHYHU FRQ೪LFW ZLWK WKH SHGDO PRYHPHQWV ZKLFK
DOWHU WKH UHVRQDWLQJ VWULQJ OHQJWK�

$PDQWH DEDQGRQQ«H E\ .UXPSKROW]

7KH $PDQWH DEDQGRQQ«H LV WKH VHFRQG VRXUFH ZLWK S«GDOH ¢ UHQIRUFHPHQW PDUNLQJV
LQ .UXPSKROW]ކV SXEOLVKHG ZRUNV� 7KLV YHUVLRQ RQO\ FRQWDLQV WKH WZR GLDPRQG VLJQV
DQG QR RWKHU S«GDOH ¢ UHQIRUFHPHQW PDUNLQJV� 7KLV FRXOG EH GXH WR WKH IDFW WKDW
WKH OHIW IRRW LV RSHUDWLQJ .UXPSKROW]ކV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� VR
WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO DUH GHIXQFW LQ WKLV YHUVLRQ���

'HX[ 6RQDWHV� 2S� �� E\ .UXPSKROW]

7KH ೩QDO FROOHFWLRQ E\ .UXPSKROW] ZLWK HLJKW DQG QLQWK SHGDO PDUNLQJV LV WKH WZR
VRQDWDV RI 2S� ��� 7KH VLJQV DUH JLYHQ DW WKH WRS RI SDJH � DQG HDFK VLJQ IRU WKH
S«GDOH ¢ UHQIRUFHPHQW LV HPSOR\HG� 7KHUH DUH QR PDUNLQJV IRU WKH VRXUGLQH SHGDO�
1R RWKHU FRPSRVHU WR P\ NQRZOHGJH XVHV .UXPSKROW]ކV VRXUGLQH PDUNLQJV LQ WKHLU
PXVLF EHVLGHV WKH VKRUW SLHFHV LQ WKH 0«WKRGH E\ 0DGDPH 0HUHOOH���

'HX[ 6LPSKRQLHV� 2S� �� E\ .UXPSKROW]

7KH 1DGHUPDQ HGLWLRQ RI 2S� �� DGYHUWLVHV WKH VRXUGLQH SHGDO RQ WKH IURQWLVSLHFH
RI .UXPSKROW]ކV 'HX[ 6LPSKRQLHV� VWDWLQJ�

HV&މ 6\PSKRQLHV VRQH &RPSRV«HV WDQW SRXU OHV +DUSHV ¢ � 3«GDOHV
FRQQXHV MXVTXކ¢ FH MRXU� TXH SRXU FHOOHV ¢ 6RXUGLQHV� QRXYHOOH LQYHQWLRQ
GX 6U� 1DGHUPDQފ���

1R V\PEROV DUH XVHG� EXW IURP WKH ೩UVW SDJH� FRQމ 6RUGLQDފ DQG 6HQ]Dމ 6RUGLQDފ
DUH IRXQG LQ EDUV �� DQG ����� ,QGLFDWLRQV IRU WKH VRXUGLQH SHGDO DUH QRW LQFOXGHG
LQ WKH &RXVLQHDX� 0RPLJQ\ RU &KDSSHOO HGLWLRQV RI 2S� ���

�OYLPDUH$ކ' %RFKVD DQG 0DULQ

��6HH &KDSWHU ��
��0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ���ހ��
7KHVHމ�� V\PSKRQLHV DUH PDGH IRU ERWK WKH KDUS ZLWK � 3HGDOV NQRZQ WR GDWH� DQG IRU WKRVH ZLWK
PXWHV� D QHZ LQYHQWLRQ RI 6 U� 1DGHUPDQފ�
��6HH ೩J� ���� IRU EDU �� ZLWKRXWމ PXWHފ� .UXPSKROW]� 3ULQFLSHV� ��� 7KH RUQDPHQW LQ EDU �� LV QRW
LQFOXGHG LQ WKH GLVFXVVLRQ RI RUQDPHQWV LQ .UXPSKROW]ކV 3ULQFLSHV� EXW LV VLPLODU WR WKH SUDFWLFDO VROXWLRQ
IRU KLV ULV«V%މ HQ PRQWDQWފ�
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,Q VHYHUDO SLHFHV E\ Gކ$OYLPDUH� VLJQV IRU WKH S«GDOH ¢ UHQIRUFHPHQW DUH IRXQG DW
WKH EHJLQQLQJ RI WKH SLHFH� +H FDOOV LW WKH VRXSDSH SHGDO� DV GR %RFKVD DQG &DVLPLU
%DHFNHU� OYLPDUH$ކ' HPSOR\V ೩YH GL೨HUHQW VLJQV� EXW WKH H೨HFWV DUH WKH VDPH
DV WKRVH E\ .UXPSKROW]� 7KH XQGXODWLQJ H೨HFW LV FDOOHG �ފDJLWHUމ WR DJLWDWH� 7ZR
PRYHPHQWV RI WKH S«GDOH ¢ UHQIRUFHPHQW� RSHQLQJ DQG FORVLQJ �ZLWKRXW VSHFLI\LQJ
KRZ TXLFN RU VORZ WR PRYH WKH SHGDO�� DQG WKH XQGXODWLQJ H೨HFW ZHUH XVHG E\
VHYHUDO FRPSRVHUV� %RFKVD TXHVWLRQHG WKH XVHIXOQHVV RI .UXPSKROW]ކV S«GDOH ¢
UHQIRUFHPHQW� EXW VWLOO WKH LQGLFDWLRQV IRU WKH VRXSDSH SHGDO DUH LQFOXGHG LQ DW
OHDVW WKUHH RI KLV SXEOLVKHG ZRUNV��� 7KH LQGLFDWLRQV DUH QRW QHFHVVDULO\ RULJLQDO
PDUNLQJV E\ %RFKVD� DV KH GLVDSSURYHG RI WKH VRXSDSH SHGDO� 7KH\ FRXOG KDYH EHHQ
DGGHG E\ %RFKVDކV SXEOLVKHU 'XKDQ���

7DEOH ��� LQFOXGHV VRPH H[DPSOHV RI FRPSRVHUV� EHVLGHV .UXPSKROW]� ZKR LQFOXGHG
PDUNLQJV IRU WKH S«GDOH ¢ UHQIRUFHPHQW�

7DEOH ���� &RPSRVLWLRQV ZKLFK LQFOXGH PDUNLQJV IRU WKH VRXSDSH SHGDO�
QRW E\ .UXPSKROW]�

&20326(5 7,7/(

OYLPDUH$ކ' )DQWDLVLH DYHF +XLW YDULDWLRQV SRXU OD +DUSH VXU XQ -HXQH
7URXEDGRXU�

OYLPDUH$ކ' 7K¬PH DYHF KXLW YDULDWLRQV HW XQ ೜QDO 0RUFHDX IDYRUL�
OYLPDUH$ކ' )DQWDVLH VXU OD 5RPDQFH &KDUPDQW 5XLVVHDXޓGH 'RPQLFK DYHF

VL[ YDULDWLRQV�
%RFKVD /HV $GLHX[� )DQWDLVLH *XHUULªUH VXU OކDLU IDYRUL�
%RFKVD *DYRWWH GކDUPLGH YDUL«HޓDYHF XQH ,QWURGXFWLRQ RX 3U«OXGH�
%RFKVD )DQWDLVLH VXU SOXVLHUV 7K¬PHV VXLYLH GH YDULDWLRQV VXU OH MROL 'XR�
0DULQ 6RQDWLQD ,� 2S� ���

��6HH VHFWLRQ ������
��0DGDPH 'XKDQ� �DFWLYH ����������� 3DULVLDQ PXVLF SXEOLVKHU�
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&DVLPLU %DHFNHU

&DVLPLU %DHFNHU HPSOR\HG KLV RZQ WZR V\PEROV IRU WKH SHGDO DFWLRQ RI WKH VRXSDSH�
7KHVH V\PEROV DUH IRXQG LQ KLV 5RQGHDXޓ ZKLFK DUH���

6LJQHVމ SRXU RXYULU HW IHUPHU OD VRXSDSH� SRXU RXYULU �ɚ�� SRXU IHUPHU
�Ϣ�ފ�

7KH 5RQGHDX� �೩J� ������ EHJLQV ZLWK WKH VRXSDSH SHGDO LQ WKH XSSHU SRVLWLRQ�
ZKHUH WKH VKXWWHUV DUH FORVHG� 7KH SHGDO LV UHOHDVHG DIWHU SOD\LQJ WKH DUSHJJLR
RQ WKH VHFRQG PLQLP RI EDU � DQG WKHQ LW LV SULQWHG WR UHOHDVH WKH SHGDO RQ WKH
VHFRQG FURFKHW RI EDU �� 7KLV LV SUREDEO\ D SULQWLQJ HUURU� DV LW ZRXOG PDNH PRUH
VHQVH WR UHOHDVH WKH VRXSDSH RQ WKH ೩UVW FURFKHW RI EDU �� ZKHUH WKH G\QDPLF LV
SLDQR� 7KH VRXSDSH LV ZULWWHQ LQ WKH FRUUHFW SODFH LQ WKH EDU LQ EDUV �� ���� :KHQ
WKH DUSHJJLR LV SOD\HG� WKH RSHQLQJ RI WKH VRXSDSH JLYHV WKH H೨HFW RI D FUHVFHQGR
EHIRUH WKH QDWXUDO GLPLQXHQGR RI WKH YLEUDWLQJ VWULQJV RQ WKH KDUS� 7KH G\QDPLF
PDUNLQJV� IRUWH DQG SLDQR� GR QRW GLUHFWO\ FRUUHVSRQG WR DQ RSHQLQJ DQG FORVLQJ RI
WKH VRXSDSH SHGDO� ZKLFK HLWKHU SRLQWV WR SULQWLQJ PLVWDNHV RU WKDW WKLV SHGDO ZDV
XWLOLVHG IRU D FKDQJH LQ WLPEUH� UDWKHU D VSHFL೩F FKDQJH LQ YROXPH RQ WKH KDUS� 6HH
೩J� �������

)LJXUH ����� %DHFNHU� 5RQGHDX� �

$OWHUQDWLYHO\� WKH VRXSDSH LV XVHG WR FKDQJH WLPEUH RQ WKH KDUS� 7KH 5RQGR �SDJH ��
EHJLQV ZLWK WKH VRXSDSH FORVHG LQ WKH XSSHU SRVLWLRQ� :KHQ WKH WKHPH LV UHSHDWHG
IRU WKH VHFRQG WLPH ZLWK D ORZHU EDVV DFFRPSDQLPHQW� WKH VRXSDSH LV RSHQHG� EXW
QR G\QDPLF PDUNLQJ LV DGGHG WR WKH VFRUH�

��&DVLPLU %DHFNHU� 5RQGHDX SRXU OD +DUSH� RS� � �3DULV� ������ 7KH ೩QDO FDGHQ]D RI WKLV ZRUN �SDJHV
������� LV DOVR SXEOLVKHG LQ *HQOLV� 1RXYHOOH P«WKRGH� ����� ��� DGHQFH&މ GH &DVLPLUފ�
��6HH VHFWLRQ ����� DQG %HDW :ROIކV FRPPHQWV RQ WKH VRXSDSH SHGDO�
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)LJXUH ����� %DHFNHU� 5RQGHDX� �

����� &RXVLQHDXކV VRXUGLQH�HFKR SHGDO

$W OHDVW WZR SLHFHV E\ &RXVLQHDX FRQWDLQ PDUNLQJV IRU &RXVLQHDXކV VRXUGLQH SHGDO���

7KH ೩UVW SLHFH LV 5HFXHLO Gކ$LUV YDUL«H� FRQWHQDQW XQ $LU GH OD &DUDYDQH� ,Q WKH
IRXUWK YDULDWLRQ RI &KDUPDQWH *DEULHOOH� &RXVLQHDX GHVFULEHV WKH SHGDO DFWLRQ IRU
WKH HFKR H೨HFW�

3RXUމ FKDTXH DFFRUG RQ DSSXLH OH SLHG VXU OD S«GDOH GH OކHFKR� HW RQ
UHOªYH OH SLHG DSUªV OކDFFRUG FH TXLH U«SªWH OH VRQ VDQV OކDUWLFXOHU DYHF
OHV GRLJWVފ���

7KH HFKR H೨HFW PHDQV WKDW HDFK FKRUG ZLOO VRXQG WZLFH� RQFH SOXFNHG DQG WKH
VHFRQG WLPH DQ HFKR VRXQG LV SURGXFHG E\ WKH UHOHDVLQJ PRYHPHQW RI WKH HFKR
SHGDO�

$QRWKHU SLHFH E\ &RXVLQHDX ZKLFK XWLOLVHV WKH HFKR SHGDO LV KLV 6HSWLªPH 3RW�SRXUUL
�೩J� �������� %DU �� LV PDUNHG WR SOD\ DYHFމ VRXUGLQHފ� VR WKH VRXUGLQH SHGDO LV
SUHVVHG GRZQ KHUH� (DFK FURFKHW FKRUG LQ EDU �� LV PDUNHG ZLWK DQ HFKR LQGLFDWLRQ�
WKH SHGDO LV UHOHDVHG DIWHU WKH FKRUG KDV EHHQ SOD\HG� SURGXFLQJ D UHSHDWHG HFKR
VRXQG IURP WKH YLEUDWLQJ VWULQJV� 7KH VHFWLRQ FRQWLQXHV OLNH WKLV XQWLO EDU ��� ,W LV
QRW FOHDU IURP WKH VFRUH LI WKH RWKHU EDUV LQ WKLV SDVVDJH VKRXOG EH SOD\HG ZLWK WKH
VRXUGLQH SHGDO SUHVVHG GRZQ RU R೨� )URP D PXVLFDO SHUVSHFWLYH� WKH ZKROH SDVVDJH
LV SUREDEO\ LQWHQGHG WR EH SOD\HG ZLWK WKH VRXUGLQH SHGDO SUHVVHG GRZQ� SURGXFLQJ
DQ RYHUDOO SLDQR G\QDPLF� 7KLV SDVVDJH LV D UHSHDW RI WKH SUHYLRXV WZHQW\�IRXU EDUV
DQG WKH XVH RI WKH VRXUGLQH�HFKR SHGDO IRU WKLV SDVVDJH ZRXOG DGG YDULHW\ WR WKH
��6HH VHFWLRQ ������ IRU DQ H[SODQDWLRQ RI &RXVLQHDXކV VRXUGLQH SHGDO�
RU(މ�� HDFK FKRUG RQH SUHVVHV WKH IRRW RQ WKH HFKR SHGDO� DQG UHOHDVHV WKH IRRW DIWHU WKH FKRUG ZKLFK
FDQ EH UHSHDWHG ZLWKRXW DUWLFXODWLQJ ZLWK WKH ೩QJHUVފ�
��$OVR OLVWHG LQ %DUWKHO� D/މ KDUSHފ� ���ހ���
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)LJXUH ����� &RXVLQHDX� 6HSWLªPH 3RW�SRXUUL� EDUV ������

UHSHDWHG VHFWLRQ� 7KH &RXVLQHDX VRXUGLQH SHGDO FDQ EH XVHG LQ WZR VLWXDWLRQV�
HLWKHU LW LV SUHVVHG GRZQ WR SURGXFH D VRIWHU� PXWHG VRXQG� RU LW FDQ EH XVHG WR
SURGXFH DQ HFKR H೨HFW DV GHVFULEHG DERYH�

&RQFOXVLRQV

7KLV FKDSWHU VKRZV H[DPSOHV RI KRZ WR XVH XS WR QLQH SHGDOV RQ WKH KDUS LQ
PXVLFDO H[DPSOHV� ZKHUH WKH FRPSRVHU RU SXEOLVKHU LQFOXGHG D ZULWWHQ H[SODQDWLRQ
RU V\PEROV LQ RUGHU WR VKRZ WKH KDUSLVW ZKDW WR GR� (DFK SHGDO PRYH� IURP
HQKDUPRQLFV� VLQJOH�� GRXEOH�SHGDOOLQJ� WR PXOWL�SHGDOOLQJ LQYROYLQJ XS WR VL[ SHGDOV
DW D WLPH� FDQ DOO EH IRXQG LQ WKH KDUS UHSHUWRLUH� 7KHVH H[DPSOHV FDQ EH UHSURGXFHG
RQ D KDUS E\ IROORZLQJ WKH LQVWUXFWLRQV RI WKH HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\
FRPSRVHUV DQG WKHLU SXEOLFDWLRQV�
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&KDSWHU �

:RUNV ZLWKRXW SHGDO
LQGLFDWLRQV

7KLV WKLUG FKDSWHU RQ KLVWRULFDO VRXUFHV SURSRVHV PXOWL�SHGDO VROXWLRQV LQ ZRUNV IRU
KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP� ZKHUH WKHUH DUH QR ZULWWHQ LQVWUXFWLRQV
LQ WKH PXVLF�� 7KH SHGDO VROXWLRQV HPDQDWH GLUHFWO\ IURP WKH VFRUHV EDVHG RQ WKH
KLVWRULFDO PXOWL�SHGDO WHFKQLTXHV IRXQG LQ WUHDWLVHV DQG PHWKRGV� DQG WKH UDUH
LQVWUXFWLRQV IRXQG LQ D KDQGIXO RI PXVLFDO VFRUHV�

7KHVH WZR DUHDV RI KLVWRULFDO VRXUFHV KDYH EHHQ GLVFXVVHG LQ &KDSWHUV � DQG ��
:KHQ D SKUDVH DQG SDVVDJH KDV D VLPLODU KDUPRQLF VWUXFWXUH DV WKRVH IRXQG LQ WKH
WUHDWLVHV� PHWKRGV DQG VFRUHV ZLWK LQGLFDWLRQV� WKHQ WKH VDPH SHGDO PRYHPHQWV
FDQ EH DSSOLHG WR RWKHU SLHFHV ZKLFK GR QRW FRQWDLQ DQ\ LQVWUXFWLRQV� 7KH SHGDO
VROXWLRQV DUH LGHQWL೩HG E\ DFWXDOO\ SOD\LQJ WKH SLHFHV DQG HVWDEOLVKLQJ WKH IHHW
PRYHPHQWV DGKHULQJ WR DOO WKH NQRZQ HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ SULPDU\
VRXUFHV�

,W ZDV WKLV SUDFWLFDO DUHD RI UHVHDUFK WKDW EURXJKW PH WR GLVFRYHU DQG LGHQWLI\
FHUWDLQ SHGDO WHFKQLTXHV WKDW DUH H[FOXVLYH WR WKH VLQJOH�DFWLRQ KDUS�� 7KLV LQFOXGHV
GRXEOH� DQG WULSOH�SHGDOOLQJ� PRYLQJ SHGDOV ZLWK WKH KHHO DQG WRH LQGHSHQGHQWO\
DQG WKH DUW RI IROGLQJ DQG XQIROGLQJ WKH * RU & SHGDOV�

:KHQ WKHVH SHGDO WHFKQLTXHV DUH SXW LQWR SUDFWLFH� RWKHU SUREOHPDWLF IHDWXUHV
WKDW DUH VSHFL೩F WR SOD\LQJ WKH KDUS GLVVLSDWH� 7KH PRVW XVXDO FRPSODLQW DPRQJVW
KDUSLVW DQG OLVWHQHUV LV WKDW SHGDOV RQ ROG KDUSV PDNH QRLVH� ,W LV WKH DXWKRUކV
RSLQLRQ WKDW PRVW SHGDO QRLVHV UHVXOW IURP DSSO\LQJ D PRGHUQ KDUS SHGDO WHFKQLTXH
WR WKH HDUOLHU SHGDO KDUSV� 7KHUH LV D WHQGHQF\ WR RYHU�XVH WKH DFWLRQ RI ೩[LQJ HYHU\
SHGDO� ZKLFK LV LQGHHG QHFHVVDU\ RQ WKH GRXEOH�DFWLRQ SHGDO KDUS� DV WKH SHGDOV RQ
�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ

SHGDO PHFKDQLVP�
�6SRKU� 6RQDWH &RQFHUWDQWH 2S� ���� /RXLV 6SRKU� )DQWDLVLH VXU GHV 7K¬PHV GH +DQGHO HW $EE«

9RJOHU� RS� ��� �+DPEXUJ� 6FKXEHUWK� ������

���
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WKH GRXEOH�DFWLRQ SHGDO KDUS KDYH WKUHH OHYHOV� ೪DW� QDWXUDO DQG VKDUS�� +RZHYHU�
೩[LQJ SHGDOV RQ WKH VLQJOH�DFWLRQ KDUS LV DQ RFFDVLRQDO DFWLRQ UDWKHU WKDQ WKH QRUP
LQ FODVVLFDO DQG SUH�URPDQWLF KDUS UHSHUWRLUH� )L[LQJ FDQ HYHQ RIWHQ EH D KLQGUDQFH�
ZKHQ WKHUH DUH RQO\ WZR SRVLWLRQV IRU WKH SHGDOV� XS RU GRZQ� DV VHHQ LQ ೩J� ����
3ODWH 9� ��� DQG ���� 7KH VLPSOH PRYHPHQW RI SUHVVLQJ DQG UHOHDVLQJ LV D VPDOOHU
DQG PRUH VXEWOH PRYHPHQW� DQG FDQ EH GRQH ZLWK HDVH� 0RVW LPSRUWDQWO\� WKLV
DFWLRQ UDUHO\ HQWDLOV SHGDO QRLVHV� 7KH DFWLRQ RI ೩[LQJ SHGDOV FDQ KRZHYHU HQWDLO
SHGDO QRLVHV DQG WKHUHIRUH VKRXOG EH DYRLGHG DV PXFK DV SRVVLEOH�

)LJXUH ���� (UDUG� 7KH KDUS� 3ODWH 9� VLQJOH�DFWLRQ KDUS DQG 3ODWH 9,� GRXEOH�DFWLRQ
SHGDO KDUS�

$ FRQVHTXHQFH RI GRXEOH�SHGDOOLQJ LV WKDW WKHUH DUH IHZHU SHGDO PRYHPHQWV LQ D EDU�
7KHUH DUH UDUHO\ PRUH WKDQ RQH RU WZR PRYHV SHU EDU DQG SHGDOOLQJ HLWKHU RFFXUV
RQ WKH VWURQJ EHDWV RI WKH EDU RU LPPHGLDWHO\ EHIRUH D QRWDWHG DFFLGHQWDO� (YHQ
LI WKH KDQGV DUH RFFXSLHG ZLWK KXQGUHGV RI VFDOHV RU DUSHJJL� OLNH LQ WKH PXVLF E\
6SRKU� WKH IHHW PRYHPHQWV EHFRPH D VORZ GLJQL೩HG NLQG�RI GDQFH� 7KLV LQHYLWDEO\
UHVXOWV LQ IHZHU SHGDO QRLVHV��

7KH ODFN RI SHGDO PDUNLQJV LQ PRVW HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXU\ KDUS
SLHFHV SX]]OHV DQ\ PRGHUQ SHGDO KDUSLVW� DV LW LV FRPPRQ SUDFWLFH WRGD\ WR SHUIRUP
SLHFHV ZLWK WKH SHGDO FKDQJHV PDUNHG LQ WKH VFRUH HLWKHU E\ WKH SXEOLVKHU� HGLWRU
RU WKH KDUSLVW WKHPVHOYHV� +RZHYHU� ZKHQ SHGDOV KDYH HLWKHU DQ XSSHU SRVLWLRQ RU
D ORZHU SRVLWLRQ� WKH SHGDO PDUNLQJV DUH VLPSO\ WKH DFFLGHQWDOV DOUHDG\ QRWDWHG LQ
WKH VFRUH� ,I WKHVH DFFLGHQWDOV DUH UHDG DQG GRXEOH�SHGDOOLQJ LV XVHG DV RIWHQ DV
SRVVLEOH� DQG SHGDOOLQJ LV DSSURDFKHG DV DQ LQWHJUDO SDUW RI WKH KDUPRQLF VWUXFWXUH
�DQG QRW PHUHO\ DQ H[WHUQDO PHFKDQLFDO DFWLRQ�� WKHQ WKH DXWKRU SURSRVHV WKDW WKHUH
LV QR QHHG WR HYHU ZULWH SHGDO PDUNLQJV LQ D VFRUH��

7KLV HVSHFLDOO\ EHFRPHV DSSDUHQW ZKHQ PXVLF�PDNLQJ RI WKH WLPH LV WDNHQ LQWR
FRQVLGHUDWLRQ� $LUV� VRQDWDV DQG RWKHU FKDPEHU PXVLF ZHUH VLJKW�UHDG� VHOGRP
�6HH &KDSWHU ��
�6HH ,QWURGXFWLRQ� 5HYLHZLQJމ PRGHUQ OLWHUDWXUHފ IRU %DUWKHOކV FULWLFLVP WKDW WULSOH�SHGDOOLQJ FDQ

FUHDWH SHGDO QRLVHV� %DUWKHO� D/މ KDUSHފ� ����
�7KH DXWKRU KDV EHHQ SOD\LQJ LQ WKLV ZD\ IRU RYHU WZR \HDUV� EXW DFNQRZOHGJHV WKDW LV D GL೨LFXOW

SURFHVV� HVSHFLDOO\ DIWHU QHDUO\ IRUW\ \HDUV RI D PRGHUQ WUDLQLQJ RI ZULWLQJ LQ SHGDO PDUNLQJV LQ HYHU\
SLHFH� 7KH DXWKRU KRSHV WKDW IXWXUH JHQHUDWLRQV RI KDUSLVWV FDQ LQFRUSRUDWH WKLV PXVLFDO SUDFWLFH LQWR
WKHLU VWXG\ DQG SHUIRUPDQFHV RI HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXU\ KDUS SLHFHV�
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SOD\HG PRUH WKDQ RQFH�� 7KHUHIRUH� LW LV DOO WKH PRUH UHDVRQ WKDW LI SLHFHV ZHUH
SXEOLVKHG ZLWKRXW SHGDO PDUNLQJV� LW PHDQV WKDW WKH KDUSLVWV DW WKH WLPH FRXOG
VLJKW�UHDG ZLWKRXW WKHP�

7KLV FKDSWHU WDNHV WKH VDPH IRUPDW DV WKH SUHYLRXV WZR FKDSWHUV� )LUVW� WKH ފEDVHމ
VHW�XS NH\ DQG HQKDUPRQLFV LQ D SLHFH DUH GLVFXVVHG� VKRZLQJ KRZ WR LGHQWLI\ WKHVH
LQLWLDO IDFWRUV EHIRUH SOD\LQJ D SLHFH ZLWK QR SHGDO PDUNLQJV� 7ZR VKRUW VRQJV IRU
YRLFH DQG KDUS DUH XVHG WR VKRZ WKH EDVLF VLQJOH�SHGDOOLQJ PRYHPHQWV� )ROORZLQJ
WKLV� WKH SULQFLSDO H[DPSOHV LQ WKLV FKDSWHU DUH H[FHUSWV IURP 0R]DUWކV &RQFHUWDQWH
D /D +DUSH� H )ODXWR� .����� DQG .UXPSKROW]ކV 5HFXHLO GH GRX]H 3U«OXGHV� 2S� ��

$OO WKH SRVVLEOH FRPELQDWLRQV RI FRPSOH[ SHGDO WHFKQLTXHV DUH WKHQ GHVFULEHG�
.UXPSKROW]ކV 3U«OXGHV� 2S� � LV D FDVH VWXG\ LQ FRPSOH[ SHGDO PRYHV� DV WKH VKRUW
SLHFHV LQFOXGH PXOWL�SHGDOOLQJ� 8S WR QRZ� D KLVWRULFDOO\�LQVSLUHG SHUIRUPDQFH�

IRU D KDUSLVW PD\ KDYH LQFOXGHG� KLVWRULFDO RUQDPHQWDWLRQ� ೩QJHULQJ� DUWLFXODWLRQ�
HODERUDWLRQ� GLVORFDWLRQ�� UROOHG FKRUGV DQG DUSHJJL WHFKQLTXHV� 3HGDOOLQJ FDQ QRZ
EHFRPH DQ LQWHQWLRQDO PXVLFDO JHVWXUH DQG FDQ EH DVVLPLODWHG LQWR DQ\ SHUIRUPDQFH�
FRQVLGHULQJ WKDW WKH PRYHPHQWV RI WKH IHHW SURGXFH DW OHDVW KDOI RI WKH QRWHV RQ
WKH VLQJOH�DFWLRQ KDUS DQG SURYLGH DOO WKH DOWHUDWLRQV DQG FKURPDWLF QXDQFHV LQ WKH
KDUPRQ\�

��� 7KH ފEDVHމ NH\

%HIRUH SOD\LQJ D SLHFH� WKH ೩UVW VWHS WKDW D KDUSLVW PXVW GR LV LGHQWLI\ WKH ފEDVHމ VHW�
XS NH\� GHWHUPLQLQJ ZKLFK IRXUWHHQ DFWXDO SLWFKHV�� DUH HVVHQWLDO LQ WKH SLHFH DQG LI
DOO RWKHU DFFLGHQWDOV IRXQG LQ WKH VFRUH DUH SRVVLEOH XVLQJ HQKDUPRQLF DOWHUQDWLYHV���

7KLV SURFHVV LV GRQH E\ ORRNLQJ IRU VFDOH�OLNH SDVVDJHV� VWHS�ZLVH PRYHPHQWV DQG
LQGLVSHQVDEOH SLWFKHV LQ WKH PHORG\� DV WKHVH ZLOO DOO UHTXLUH D VWULQJ IRU HYHU\ QRWH�
7KH ފEDVHމ VHW�XS NH\ LV GHWHUPLQHG E\ QRW RQO\ WKH NH\ VLJQDWXUH RI D SLHFH� EXW
DOVR WKH DFFLGHQWDOV LQ WKH SLHFH�

7KHUHIRUH� D VLPSOH UXOH LV WKDW WKH ފEDVHމ VHW�XS NH\ PXVW KDYH� DV D PLQLPXP� WKH
VDPH DPRXQW RI ೪DWV RU VKDUSV DV WKH NH\ VLJQDWXUH RI WKH SLHFH� EXW PD\ DOVR KDYH
PRUH ೪DWV RU VKDUSV� EXW QRW OHVV���

�+D\QHV� (QG RI (DUO\ 0XVLF� ����ހ���
�, KDYH SHUIRUPHG WKLV FRQFHUWR VHYHUDO WLPHV� WKH ODVW SHUIRUPDQFHV EHLQJ LQ 2FWREHU ���� ZLWK

:LOEHUW +D]HO]HW� ೪XWH DQG WKH $PVWHUGDP %DURTXH 2UFKHVWUD� GLUHFWRU� 7RQ .RRSPDQ� , XVHG WKH SHGDO
WHFKQLTXHV GHWDLOHG LQ WKLV WKHVLV�
�,ELG�� ��� �ފ3,+މ
�$QQD 6FRWW� 5RPDQWLFL]LQJމ %UDKPV� (DUO\ 5HFRUGLQJV DQG WKH 5HFRQVWUXFWLRQ RI %UDKPVLDQ

,GHQWLW\ފ �3K'� 8QLYHUVLWHLW /HLGHQ� ������ KWWS���ZZZ�KXP�OHLGHQ�HGX�FUHDWLYH�SHUIRUPLQJ�DUWV�
UHVHDUFK�DQQD�VFRWW������KWPO� [L[�
��6HH VHFWLRQ ����
��6HH VHFWLRQ ����
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF �����ފ������� ���� 7DEOH 9,��� Q,މ 6SRKUކV ZRUNV IRU
KDUS� WKH LQVWUXPHQW ZDV WXQHG WR WKH PDLQ NH\ RI HDFK ZRUN RU PRYHPHQW �UDUHO\ WR LWV VXEGRPLQDQW
NH\�� JHQHUDOO\ D NH\ ZLWK WKUHH RU IRXU ೪DWVފ� (LJKW RXW RI WKLUWHHQ RI WKH H[LVWLQJ ZRUNV E\ 6SRKU IRU
WKH KDUS FDQ LQGHHG KDYH D VHW�XS ފEDVHމ WXQLQJ NH\ ZKLFK LV DOVR WKH NH\ RI WKH SLHFH� EXW WKLV GRHV QRW

http://www.hum.leiden.edu/creative-performing-arts/research/anna-scott-2014.html
http://www.hum.leiden.edu/creative-performing-arts/research/anna-scott-2014.html
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)LJXUH ���� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH XSSHU SRVLWLRQ�

)LJXUH ���� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH ORZHU SRVLWLRQ�
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����� 0R]DUW� &RQFHUWDQWH D /D +DUSH� H )ODXWR� .����

7KH &RQFHUWDQWH D /D +DUSH� H )ODXWR� .���� ������ E\ 0R]DUW LV WDNHQ DV DQ
H[DPSOH WR VKRZ KRZ WR LGHQWLI\ WKH ފEDVHމ VHW�XS NH\ RI D SLHFH� 7KH KDUSLVW UHDGV
RU SOD\V WKURXJK WKH HQWLUH ZRUN GHWHUPLQLQJ ZKLFK QRWHV DUH HVVHQWLDO DQG ZKLFK
RQHV FDQ EH SOD\HG ZLWK WKHLU HQKDUPRQLF DOWHUQDWLYHV� 7DEOH ��� OLVWV WKH SHUWLQHQW
DFFLGHQWDOV LQ WKH FRQFHUWR�

7DEOH ���� $FFLGHQWDOV WKDW GHWHUPLQH WKH ފEDVHމ VHW�XS NH\ LQ0R]DUWކV
&RQFHUWDQWH D /D +DUSH� H )ODXWR� .�����

1RWHV $OOHJUR $QGDQWH 5RQGR

'੢ ����
'੤ ��� ���� ���� ���� ����
(੢ ���� �������
$੤ ���� ����
$੢ ���� ������� �������
*੤ ���� ������� ���� ���� ���� ����

7KH KDUSLVWކV ೩UVW TXHVWLRQ LV XVXDOO\ ZKHWKHU '੤ RU '੢ LV HVVHQWLDO DQG WR GHFLGH
ZKLFK SLWFK ZLOO EH SDUW RI WKH IRXUWHHQ DFWXDO SLWFKHV RQ WKH VLQJOH�DFWLRQ KDUS� 7KH
LQVWUXPHQW FDQQRW KDYH '੢� '੣ DQG '੤ DV DFWXDO SLWFKHV� ,W FDQ HLWKHU KDYH '੢ DQG
'੣ RU '੣ DQG '੤ DV QDWXUDO SLWFKHV� VR WKH KDUSLVW KDV WR FKRVH ZKHWKHU WKH '੢ RU WKH
'੤ FDQ EH SOD\HG ZLWK WKHLU HQKDUPRQLF DOWHUQDWLYHV� 7KH HQWLUH FRQFHUWR FRQWDLQV
RQO\ RQH QRWDWHG '੢ LQ EDU ��� �೩J� ���� ZKLFK FDQ EH SOD\HG DV &੤� ZKHUHDV WKHUH
DUH VHYHUDO RFFXUUHQFHV RI '੤ DQG LW LV DQ HVVHQWLDO FRPSRQHQW RI WKH PHORGLF OLQH
LQ EDUV ��� ��� DQG ��� RI WKH $OOHJUR DQG LQ EDUV ��� DQG ��� RI WKH 5RQGR�

)LJXUH ���� 0R]DUW� &RQFHUWDQWH D /D +DUSH� H )ODXWR� .����� EDUV ������ ZLWK D
QRWDWHG '੢ LQ EDU ����

7KH SLWFKHV $੤ DQG $੢ DUH ERWK QRWDWHG LQ WKH VFRUH� VR WKH KDUSLVW QHHGV WR LGHQWLI\
DQG GHFLGH ZKLFK RI WKHVH LV HVVHQWLDO DQG ZKLFK FDQ EH SOD\HG DV DQ HQKDUPRQLF�

DSSO\ WR 2S� �� �%�೪DW PDMRU�� VHW�XS NH\ RI (�೪DW�$�೪DW PDMRU� :R2 ����� �) PLQRU�� VHW�XS NH\ RI '�೪DW
PDMRU� 2S� ��� �& PLQRU�%�೪DW PDMRU� DQG 2S� �� �& PLQRU�� ERWK ZLWK D VHW�XS NH\ RI $�೪DW PDMRU�
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7KH SLWFK $੤ RFFXUV WZLFH� RQFH DV SDUW RI WKH PHORG\ LQ EDU ��� �೩J� ���� DQG
RQFH DV SDUW RI WKH DFFRPSDQLPHQW LQ EDU ��� �೩J� ����� 7KH $੤ LQ EDU ��� FRXOG
EH SOD\HG DV D SHGDO JOLVVDQGR XVLQJ WKH % SHGDO� EXW WKLV WULOO�OLNH PRWLI RFFXUV LQ
SDUDOOHO SDVVDJHV� ZLWK RWKHU SLWFKHV ZKHUH DOO WKH QRWHV DUH SOXFNHG� ,I WKH $੤ LQ
EDU ��� LV SOD\HG ZLWK WKH SHGDO� WKH UHVXOWLQJ WLPEUH ZRXOG EH TXLWH GL೨HUHQW IURP
DOO WKH RWKHU QRWHV LQ WKH SKUDVH DQG LWV LQWHJUDO SDUW LQ WKH PHORGLF SKUDVH ZRXOG
EH ORVW�

)LJXUH ���� 0R]DUW� &RQFHUWDQWH� .����� EDUV ������ QRWDWHG $੤ LQ EDU ����

)LJXUH ���� 0R]DUW� &RQFHUWDQWH� .����� EDUV ������� QRWDWHG $੤ LQ EDU ����

$੢ RFFXUV LQ EDUV ��� �೩J� ����� ������ DQG ������ �೩J� ���� RI WKH 5RQGR� EXW
WKH\ DUH QHYHU SDUW RI D VWHS�ZLVH PHORG\� VR FDQ EH SOD\HG DV *੤� WKH HQKDUPRQLF
DOWHUQDWLYH RI $੢�

)URP WKLV DQDO\VLV� LW FDQ EH VHHQ WKDW WKH &RQFHUWDQWH D /D +DUSH� H )ODXWR E\
0R]DUW LV FRQFHLYHG IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI %�೪DW PDMRU� $OWHUQDWLYHO\�
LI RQO\ RQH PRYHPHQW RI WKH &RQFHUWR LV SHUIRUPHG� WKHQ WKH KDUSLVW FRXOG VHW�XS WKH
KDUS LQ %�೪DW PDMRU IRU WKH ೩UVW PRYHPHQW RU (�೪DW PDMRU IRU WKH ೩QDO PRYHPHQW�
%RWK VHW�XS NH\V ZRUN IRU WKH VHFRQG $QGDQWH PRYHPHQW� 7KH KDUS UHSHUWRLUH IURP



���� 7+( ފ)6$%މ .(< ���

)LJXUH ���� 0R]DUW� &RQFHUWDQWH� .����� EDUV ������� QRWDWHG $੢ LQ EDU ����

)LJXUH ���� 0R]DUW� &RQFHUWDQWH� .����� EDUV ������� QRWDWHG $੢ LQ EDUV �������
�������
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WKH Vކ���� DQG Vކ���� LV RIWHQ ZULWWHQ IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\V RI %�೪DW
RU (�೪DW PDMRU���

0R]DUWކV &RQFHUWDQWH D /D +DUSH� H )ODXWR ZDV FRPPLVVLRQHG E\ WKH 'XF GH
*XLQHV� DQ DPDWHXU ೪DXWLVW DQG KLV GDXJKWHU� 0DULH�/RXLVH�3KLOLSSLQH %RQQLªUHV
GH *XLQHV��� 6KH SOD\HG WKH KDUS DQG 0R]DUW JDYH KHU WZHQW\�IRXU FRPSRVLWLRQDO
OHVVRQV� $FFRUGLQJ WR 0R]DUWކV OHWWHUV WR KLV IDWKHU� VKH FRXOG SOD\ RYHU WZR KXQGUHG
SLHFHV E\ KHDUW��� 7ZR FROOHFWLRQV RI PXVLF ZHUH GHGLFDWHG WR KHU� RQH E\ )UDQ©RLV
3HWULQL DQG RQH E\ .UXPSKROW]���

����� .UXPSKROW]� 5HFXHLO GH GRX]H 3U«OXGHV� 2S� �

7KH 3U«OXGHV� 2S� �� E\ .UXPSKROW] DUH ೩QH H[DPSOHV WKDW VKRZ WKH YDULHW\ RI
ފEDVHމ VHW�XS NH\V WKDW DUH SRVVLEOH RQ WKH KDUS� 7KH VXEWLWOH RI WKH FROOHFWLRQ UHDGV�

Qކ2މ DSSUHQG SDU F«V SUHOXGHV ¢ VH 6HUYLU GHV SHGDOV SDU OHV GL೨HUHQWHV
PRGXODWLRQV UHFKHUFK«HVފ���

3U«OXGHV QRV� �� � DQG �� UHTXLUH D ފEDVHމ VHW�XS NH\ LQ $�೪DW PDMRU� 3U«OXGH QR� �
LV LQ WKH NH\ RI $�೪DW PDMRU� 3U«OXGH QR� � LV LQ ) PLQRU DQG 3U«OXGH QR� �� LV LQ $
PLQRU� ,I 3U«OXGH QR� �� LV SOD\HG ZLWK D ފEDVHމ VHW�XS NH\ RI $�೪DW PDMRU� WKHUH DUH
VHYHUDO SRVVLELOLWLHV WR XVH GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW LQ FRQMXQFWLRQ ZLWK
WULSOH�SHGDOOLQJ ZLWK WKH OHIW IRRW��� 3U«OXGHV QRV� ��� FDQ EH SOD\HG ZLWK HLWKHU D
ފEDVHމ VHW�XS NH\ RI (�೪DW RU $�೪DW PDMRU�

,I WKH 3U«OXGHV� 2S� � E\ .UXPSKROW] DQG WKH 0R]DUW &RQFHUWDQWH D /D +DUSH� H
)ODXWR ZHUH SDUW RI 0OOH GH *XLQHVކ UHSHUWRLUH� WKHQ WKLV ZRXOG LPSO\ WKDW DV D
KDUSLVW� VKH XVHG DW OHDVW WKUHH GL೨HUHQW ފEDVHމ VHW�XS NH\V RQ KHU KDUS� QDPHO\
%�೪DW� (�೪DW DQG $�೪DW PDMRU� 7KH KDUSLVW ZDV ೪H[LEOH DQG SUHSDUHG WR UH�WXQH DW
OHDVW RQH RU WZR QRWHV LQ HDFK RFWDYH WR SHUIRUP SLHFHV LQ GL೨HUHQW ފEDVHމ VHW�XS
NH\V� DSDUW IURP WKH PRVW XVHG ފEDVHމ VHW�XS NH\ RI (�೪DW PDMRU�

7KH DXWKRU XVHV WKHVH WKUHH ފEDVHމ NH\V UHJXODUO\� ZLWK WKH DGGLWLRQDO ފEDVHމ VHW�XS
NH\ RI '�೪DW PDMRU IRU WKUHH ZRUNV E\ 6SRKU�

��6HH VHFWLRQ ��� DQG 0H\HU� (VVDL� ��
��5REHUW $GHOVRQ� Vކ0R]DUWމ )LUVW &RPSRVLWLRQ 6WXGHQW� 0OOH GH *XLQHV �������ފ��� LQ0R]DUW�-DKUEXFK�
����� ����ހ
ULHIH%މ�� XQG $XI]HLFKQXQJHQފ� /HWWHU� DFFHVVHG 0D\ �� ����� KWWS���GPH�PR]DUWHXP�DW�'0(�EULHIH�
OHWWHU�SKS"PLG ����	FDW �� $OVR WUDQVFULEHG LQ $GHOVRQ� Vކ0R]DUWމ )LUVW &RPSRVLWLRQ 6WXGHQWފ� ���
��)UDQ©RLV 3HWULQL� 4XDWUH 6RQDWHV SRXU OD KDUSH DYHF DFFRPSDJQHPHQW GH YLRORQ DG OLELWXP� RS� �
�3DULV� >����@�� $ FRS\ RI WKHVH VRQDWDV KDV QRW EHHQ LGHQWL೩HG� ,W LV QRW WKH 3HWULQL� 4XDWUH 6RQDWHV�
ZKLFK LV ORFDWHG DW WKH )�3Q� 7KLV FROOHFWLRQ ZDV FRPSRVHG E\ WKH VRQ RI )UDQ©RLV 3HWULQL� +HQUL 3HWULQL
������F� ������ KDUSLVW� FRPSRVHU DQG DXWKRU RI DW OHDVW WZR KDUS 0«WKRGHV� -HDQ�%DSWLVWH .UXPSKROW]�
5HFXHLO GH GRX]H 3U«OXGHV� RS� � �3DULV� >����@��
2QHމ�� OHDUQV E\ WKHVH SUHOXGHV KRZ WKH SHGDOV ZRUN LQ WKH GL೨HUHQW VRXJKW�RXW PRGXODWLRQVފ�
��7KH OHIW IRRW RSHUDWHV WKH '� & DQG % SHGDOV WRJHWKHU LQ EDUV ������ ������ ������ ZKLOH WKH ULJKW
IRRW RSHUDWHV WKH ) DQG $ SHGDOV WRJHWKHU LQ EDUV ������ ������ ������ 7KH OHIW IRRW RSHUDWHV WKH ( SHGDO
LQ EDUV ��� ��� ���

http://dme.mozarteum.at/DME/briefe/letter.php?mid=1013&cat=2
http://dme.mozarteum.at/DME/briefe/letter.php?mid=1013&cat=2
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��� (QKDUPRQLFV

(QKDUPRQLF VXEVWLWXWHV DUH IXQGDPHQWDO ZKHQ SOD\LQJ WKH KDUS� 8VXDOO\ WKH\ DUH
HPSOR\HG LQ DUSHJJLR�OLNH SKUDVHV�� EXW QRW LQ VFDOH�OLNH SDVVDJHV�

.UXPSKROW]ކV 3U«OXGHV� 2S� �� LV XVHG KHUH DV DQ H[DPSOH WR VKRZ WKH HQKDUPRQLF
VXEVWLWXWHV UHTXLUHG WR SOD\ WKHVH SLHFHV� 7DEOH ��� OLVWV WKH NH\ VLJQDWXUH RI HDFK
3U«OXGH DQG WKH ފEDVHމ VHW�XS NH\ RI WKH KDUS� 7KH SHUWLQHQW DFFLGHQWDOV LQ WKH VFRUH
DUH WKHQ OLVWHG� ZLWK WKHLU HQKDUPRQLF DOWHUQDWLYHV ZULWWHQ ZLWKLQ EUDFNHWV� 7KH WKLUG
FROXPQ VKRZV WKH EDUV ZKHUH HQKDUPRQLFV DUH XVHG� DFFRUGLQJ WR WKH [UXPSKROW.މ
UXOHފ ZKLFK VWDWHV WKDW HYHQ ZKHQ WKH DFWXDO QRWDWHG SLWFK LV DYDLODEOH RQ WKH KDUS�
WKH KDUSLVW VXEVWLWXWHV WKRVH SLWFKHV ZLWK WKHLU HQKDUPRQLF DOWHUQDWLYHV���

7DEOH ���� .UXPSKROW]� 5HFXHLO GH GRX]H 3U«OXGHV� 2S� �� NH\
VLJQDWXUHV� VHW�XS NH\ DQG HQKDUPRQLFV�

35(/8'( .(<
6(7�83
.(< 3,7&+(6

.5803+2/7=
58/(

� $੢ PDM� $੢ &੤ �'੢� ���
� ) PLQ� $੢ *੢ �)੤� ��� ���
� (੢ PDM� (੢ *੢ �)੤� ��� '੢ �&੤� ���

��� ��
$੢ �*੤� ��� ���

� (੢ PDM� (੢�$੢ *੢ �)੤�� &੢ �%੣��
� %੢ PDM� $੢ '੢ �&੤� ���
� * PLQ� (੢ '੢ �&੤� ��� ���
� ) PDM� (੢ '੢ �&੤� ��� ��� & �'੣�� (੤

�)੣�
� ' PLQ� (੢
� & PDM� (੢ '੢ �&੤� ��� ��� ���
�� $ PLQ� $੢ $੤ �%੢� ��� *੢ �)੤� ��� &੢

�%੣� ��� '੤ �(੢� ���
�� * PDM� (੢ '੢ �&੤� ���
�� ( PLQ� (੢ '੢ �&੤� ������ ��� ��� (੢ �'੤� ��� ��� $੢

�*੤� ���

��� -HX GHV S«GDOHV

,I ERWK IHHW DQG WKH VHYHQ SHGDOV WKDW DOWHU WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV
DUH WDNHQ LQ FRQVLGHUDWLRQ� D WRWDO RI QLQHWHHQ VLPSOH VLQJOH�SHGDO PRYHV DQG

��$Q H[DPSOH LV 0R]DUWކV &RQFHUWDQWH D /D +DUSH� H )ODXWR .����� EDUV ������� ZLWK D QRWDWHG '੢ LQ
EDU ��� �೩J� ���� DQG D QRWDWHG $੢ LQ EDU ��� �೩J� �����
��6HH *ORVVDU\ DQG VHFWLRQ ����
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WKLUW\�VHYHQ FRPSOH[ SHGDO PRYHV DUH DYDLODEOH WR WKH KDUSLVW ZKHQ SOD\LQJ WKH
HLJKWHHQWK� DQG QLQHWHHQWK FHQWXU\ UHSHUWRLUH��� 7KH ZRUNV E\ 6SRKU FRQWDLQ DOO
WKH SHGDO PRYHV� �-HX GHV S«GDOHV���� OLVWHG EHORZ� 6RPHWLPHV WZR FRPSOH[ PRYHV
DUH FRPELQHG WRJHWKHU� EXW WKHVH RFFXU UDUHO\ DQG DUH WUHDWHG DV VSHFLDO FDVHV���

,Q WKH OLVW EHORZ� WKH WRWDO QXPEHU RI SRVVLEOH SHGDO PRYHV IRU HDFK FDWHJRU\ RI
SHGDOOLQJ LV LQGLFDWHG LQ EUDFNHWV� WDNLQJ LQWR FRQVLGHUDWLRQ DOO FRPELQDWLRQV RI
SHGDOV LQ FDWHJRU\ IRXU�

�� 6LPSOH VLQJOH�SHGDOOLQJ ����
L� RQH SHGDO DW D WLPH� RQH IRRW DW D WLPH� '� &� %� (� )� *� $� ���

LL� WZR SHGDOV DW D WLPH� WZR IHHW� '�(� '�)� '�*� '�$� &�(� &�)� &�*� &�$�
%�(� %�)� %�*� %�$� ����

�� 'RXEOH�SHGDOOLQJ �'�3��
� SHGDOV DW D WLPH� RQH IRRW� HLWKHU OHIW RU ULJKW� '�&� &�%� (�)� )�*� *�$� ���

�� 'RXEOH�SHGDOOLQJ� IROG DZD\ *�& SHGDOV� �'�3� ���࠿&࠿*

� SHGDOV DW D WLPH� RQH IRRW� )�$� '�%� ���
�� 'RXEOH�SHGDOOLQJ� IROG DZD\ *�& SHGDOV� KHHO DQG WRH PRYH

LQGHSHQGHQWO\� (DFK FRPELQDWLRQ KDV WZR VROXWLRQV� RQH IRU WKH OHIW
IRRW DQG RQH IRU WKH ULJKW� �7RWDO �� PRYHV�
L� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH KHHO ZKLOH ೩[LQJ WRH�

LL� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH 	 GHSUHVV KHHO� UHOHDVH WRJHWKHU�

LLL� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH KHHO 	 WRH VHSDUDWHO\�

LY� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH WRH 	 KHHO VHSDUDWHO\�

Y� 3UHVV WRH� SUHVV KHHO� UHOHDVH WRJHWKHU�

YL� 3UHVV KHHO� SUHVV WRH� UHOHDVH WRJHWKHU�

YLL� +HHO 	 WRH LQGHSHQGHQWO\� 3UHVV KHHO�WRH� SUHVV WRH�KHHO� UHOHDVH
VHSDUDWHO\�

YLLL� 3UHVV KHHO� UHOHDVH KHHO ZKLOH SUHVVLQJ WRH� UHOHDVH WRH�SLYRWLQJ PRWLRQ�

L[� 3UHVV WRH� UHOHDVH WRH ZKLOH SUHVVLQJ KHHO� UHOHDVH KHHO�

[� 5HOHDVH � QRQ�DGMDFHQW SHGDOV IURP D ೩[HG SRVLWLRQ�

��2WKHU PRYHV PD\ EH SRVVLEOH� OLNH WKH ULJKW IRRW PRYLQJ WKH LQQHU % SHGDO RQ WKH OHIW�KDQG VLGH RI
WKH KDUS� EXW WKLV FXUUHQW UHVHDUFK KDV LGHQWL೩HG WKHVH WKLUW\�VHYHQ FRPSOH[ SHGDO PRYHV� 7KLV OLVW LV
DOVR IRXQG LQ $SSHQGL[ ,,�
��6HH *ORVVDU\�
��$Q H[DPSOH LV IRXQG LQ .UXPSKROW]� 2S� �� �ªPH 3U«OXGH� %DUV ����� UHTXLUH D FRPELQDWLRQ RI PRYHV
� �L� DQG � �YLLL��
��6HH *ORVVDU\� ࡐ PHDQV IROG DZD\ D SHGDO�
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�� /HIW IRRW PRYHV WKH ( SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS �/)RRW��
���

�� 7ULSOH�SHGDOOLQJ �7�3�� ���
�� 3HGDO JOLVVDQGL ������

����� 6LQJOH�SHGDOOLQJ

7KH EDVLF VLQJOH SHGDO PRYHV DUH SUHVVLQJ� UHOHDVLQJ� ೩[LQJ DQG XQ೩[LQJ RQH
SHGDO DW D WLPH� RU WZR SHGDOV ZKHUH HDFK IRRW PRYHV RQH SHGDO� 7KHVH PRYHV
DUH GHPRQVWUDWHG XVLQJ WZR VRQJV ZLWK GL೨HUHQW VW\OHV RI KDUS DFFRPSDQLPHQW���

1HLWKHU VRQJ FRQWDLQV SHGDO LQGLFDWLRQV RQ WKH VFRUH� ZKLFK LV WKH FDVH IRU PRVW
HLJKWHHQWK�FHQWXU\ KDUS VFRUHV� 7KHUH DUH WZR VW\OHV RI DFFRPSDQLPHQW IRU WKH
KDUS� HLWKHU D EDVV OLQH WKDW LV ೩JXUHG RU D ZULWWHQ�RXW DFFRPSDQLPHQW� 7KH KDUS
SURYLGHV KDUPRQLF DQG UK\WKPLFDO VXSSRUW� VRPHWLPHV ZLWK D VKRUW VROR LQWURGXFWLRQ
RU ULWRUQHOOR EHWZHHQ YHUVHV�

7KHVH VRQJV UDUHO\ PRGXODWH� RU LI WKH\ PRGXODWH� QR VSHFLDO WHFKQLTXH LV UHTXLUHG
WR PRYH DQ RFFDVLRQDO SHGDO� 7KH ފEDVHމ VHW�XS NH\ RI WKH KDUS LV QHDUO\ DOZD\V
(�೪DW PDMRU� 7KH SHGDOV DUH ೩[HG DFFRUGLQJ WR WKH NH\ VLJQDWXUH RI WKH SLHFH �RU
WKH UHODWLYH PDMRU NH\ IRU D SLHFH LQ D PLQRU NH\� DQG LI DQ DFFLGHQWDO LV UHTXLUHG�
WKDW SHGDO LV SUHVVHG GRZQ DQG WKHQ UHOHDVHG DV VRRQ DV SRVVLEOH� 7KLV LV WKH PRVW
EDVLF ZD\ RI SHGDOOLQJ� DV GHVFULEHG LQ VHFWLRQ ������

7KH ೩UVW H[DPSOH �೩J� ���� LV D W\SLFDO $ULHWWH� 9RLVމ WX FHV &¶WHDX[ފ� SDUW RI DQ
DQRQ\PRXV FROOHFWLRQ RI DLUV��� 7KH DLUV LQ WKLV WKUHH�YROXPH FROOHFWLRQ DUH ZULWWHQ
RQ WZR VWDYHV� WKH XSSHU WUHEOH FOHI LV IRU WKH YRFDO OLQH DQG RWKHU VWDYH LV D ೩JXUHG
EDVV OLQH��� 7KLV DLU LV LQ & PDMRU DQG PRGXODWHV WR * PDMRU LQ EDU �� XQWLO EDU ���
ZKLFK LV WKH ೩QDO EDU� 1R SHGDO PDUNLQJV DUH IRXQG RQ WKH VFRUH� EXW WKH VKDUS LQ
WKH ೩JXUHG EDVV FLSKHUV XQGHUQHDWK EDU �� VKRZV WKDW DQ )੤ LV UHTXLUHG� 7KHUHIRUH�
WKH ) SHGDO LV SUHVVHG GRZQ DQG WKHQ KHOG GRZQ XQWLO EDU ���

7KH VHFRQG H[DPSOH LV DQ $ULHWWH �೩J� ����� IRU YRLFH DQG KDUS ZLWK D ZULWWHQ RXW
DFFRPSDQLPHQW IRU WKH KDUS� 3� -� 0H\HUކV $ULHWWH GH )HUPHU�� LV LQ * PDMRU DQG
EHJLQV ZLWK D VROR KDUS LQWURGXFWLRQ� ,Q WKH PLGGOH RI EDU ��� WKH DLU PRGXODWHV
WR * PLQRU� 7KH KDUSLVW QRWHV IURP WKH QHZ NH\ VLJQDWXUH LQ EDU �� ZKDW SHGDOV
QHHG WR EH UHOHDVHG� QDPHO\ WKH (� ) DQG % IRU WKH PLQRU VHFWLRQ� :KHQ WKH NH\

��7KLV QXPEHU LQFOXGHV VHYHQ VLQJOH SHGDO JOLVVDQGL PRYHV SOXV SHGDO JOLVVDQGL PRYHV ZLWK WZR IHHW
WRJHWKHU� $Q H[DPSOH RI SHGDO JOLVVDQGL ZLWK WZR IHHW DW WKH VDPH WLPH FDQ EH IRXQG LQ 0DULQކV 6RQDWLQD
,,,� 2S� ��� 3UHVWR� EDUV ������ ೩J� ����� 'RXEOH�SHGDO JOLVVDQGL ZLWK RQH IRRW DUH QRW LQFOXGHG LQ WKLV
OLVW�
��6HH VHFWLRQ ����
��5HF¾HLO GކDULHWWHV DYHF DFFRPSDJQHPHQW GH KDUSH HW EDVVH FKL೛U«H� YROV� ���� � YROV� �3DULV� %RXLQ�
������ 7URLVLªPH 3DUWLH� $ULHWWHV �� ��
��%DVVR FRQWLQXR ೩JXUHV DUH QRW RQO\ IRXQG LQ VRQJV EXW DOVR LQ FRQFHUWRV OLNH 0DULQކV 'HX[ &RQFHUWR�
2S� ��
��3KLOLSSH�-DFTXHV 0H\HU� 5HFXHLO GH FKDQVRQV FKRLVHV GDQV OHV SOXV EHDX[ RS«UD FRPLTXHV DYHF
DFFRPSDJQHPHQW GH KDUSH RX FODYHFLQ �3DULV� &KHYDUGLHUH� ������ ��
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)LJXUH ���� 5HF¾HLO GކDULHWWHV� 7URLVLªPH 3DUWLH� ��
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VLJQDWXUH UHWXUQV WR * PDMRU LQ EDU ��� IRU WKH GD &DSR VHFWLRQ� WKH VDPH WKUHH
SHGDOV DUH UH�HQJDJHG�

����� 'RXEOH�SHGDOOLQJ

7KH WHFKQLTXH RI PRYLQJ PRUH WKDQ RQH SHGDO DW D WLPH ZLWK RQH IRRW LV IRXQG LQ
PDQ\ SLHFHV LQ WKH UHSHUWRLUH� &HUWDLQ KDUPRQLF VHTXHQFHV DUH UHQGHUHG PXFK
HDVLHU ZKHQ D IRRW PRYHV WZR RU WKUHH SHGDOV WRJHWKHU��� 'RXEOH�SHGDOOLQJ �'�3�� DOVR
UHGXFHV SHGDO QRLVHV RQ WKH HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXU\ LQVWUXPHQWV
DQG HOLPLQDWHV WKH QHFHVVLW\ WR SHQFLO LQ SHGDO PDUNLQJV LQ VFRUHV�

�� 'RXEOH�SHGDOOLQJ �'�3��� WZR DGMDFHQW SHGDOV DUH SUHVVHG GRZQ WRJHWKHU
DQG UHOHDVHG ZLWK RQH IRRW

7KH GRXEOH�SHGDOOLQJ PRYHV GHVFULEHG LQ &KDSWHUV � DQG � HQWDLO SODFLQJ WKH OHIW
DQG�RU WKH ULJKW IRRW DFURVV WZR RU WKUHH SHGDOV� 7KH SHGDOV DUH SUHVVHG GRZQ
WRJHWKHU DQG WKHQ ODWHU UHOHDVHG WRJHWKHU� 7KH PRYHV DQG PXVLFDO H[DPSOHV LQ WKH
WUHDWLVHV DQG PHWKRGV DOO UHTXLUH D VLPSOH SUHVVLQJ DQG UHOHDVLQJ DFWLRQ DFURVV WZR
RU WKUHH SHGDOV� 7KLV DOVR KROGV WUXH IRU WKH LQGLFDWLRQV IRXQG LQ WKH UHSHUWRLUH� DV
GLVFXVVHG LQ &KDSWHU �� (YHQ ZKHQ Gކ$OYLPDUH LQGLFDWHV LQ KLV 6RQDWH ,,,� 2S� ���
LQ ) PLQRU WR SUHVV GRZQ DQG KROG D WRWDO RI VL[ SHGDOV WRJHWKHU DQG WKHQ UHOHDVH
WKUHH SHGDOV SHU IRRW VHSDUDWHO\� WKH IRRW PRYHPHQWV DUH VWLOO D VLPSOH XS DQG GRZQ
DFWLRQ�

,W KDV EHHQ WKH DXWKRUކV H[SHULHQFH WKDW ZKHQ SODFLQJ D IRRW RYHU WZR SHGDOV� WKHUH
DUH VHYHUDO RWKHU FRPELQDWLRQV RI IRRW PRYHPHQWV WKDW DUH QRW GHVFULEHG RU ZULWWHQ
DERXW LQ WKH HLJKWHHQWK RU QLQHWHHQWK�FHQWXU\ WUHDWLVHV� PHWKRGV RU SLHFHV� ZKLFK
DUH JDUQHUHG IURP UHDGLQJ DQG SOD\LQJ KDUS SLHFHV� 7KH PXVLF E\ 6SRKU FDOOV IRU
HYHU\ FRPELQDWLRQ RI PRYLQJ WKH KHHO DQG WRH� WRJHWKHU DQG VHSDUDWHO\� WKDW LV
SK\VLFDOO\ SRVVLEOH RQ WKH VLQJOH�DFWLRQ KDUS� (DFK IRRW PRYHPHQW ZLOO EH GHVFULEHG
DQG WKHQ VRPH H[DPSOHV LOOXVWUDWH ZKHUH WKHVH SHGDO PRYHPHQWV FDQ EH XVHG LQ
WKH KDUS OLWHUDWXUH���

7KH VLPSOH SUHVVLQJ DQG UHOHDVLQJ DFWLRQ DFURVV WZR DGMDFHQW SHGDOV XVXDOO\ RFFXUV
DFURVV WKH ) DQG * SHGDOV� WKH & DQG % SHGDOV� RU WKH ' DQG & SHGDOV� 7KLV W\SH
RI GRXEOH�SHGDOOLQJ LV IRXQG LQ WKH PHWKRGV E\ %DFNRIHQ �% DQG &� ) DQG *� DQG
1DGHUPDQ �& DQG '� DQG LV GHVFULEHG LQ VHFWLRQ �������� DQG VKRZQ LQ ೩J� �����
1DGHUPDQ DOVR LQGLFDWHV GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG * SHGDOV LQ KLV 7K¬PHV
IDYRULV GH O2ކSHUD GHV %DUGHV��� 7KLV VDPH PRYHPHQW FDQ EH XVHG LQ Gކ$OYLPDUHކV
6RQDWH ,� 2S� ��� LQ WKH ೩QDO PRYHPHQW� 3RODFFD� $OOHJUR �EDUV ��� DQG �����

'RXEOH�SHGDOOLQJ ZLWK WKH ' DQG & SHGDOV FDQ EH XVHG LQ Gކ$OYLPDUHކV 6RQDWH ,� 2S�
�� LQ WKH VHFRQG PRYHPHQW� $QGQR� 3RFR $OOR �EDUV ������� 'RXEOH�SHGDOOLQJ ZLWK
��1DGHUPDQ� �FROH� �� DQG ೩J� �����
��2WKHU FRPSOH[ SHGDO PRYHV PD\ EH SRVVLEOH� HVSHFLDOO\ ZKHQ SHUIRUPLQJ PXVLF RQ WKH KDUS WKDW
ZDV QRW RULJLQDOO\ ZULWWHQ IRU WKH LQVWUXPHQW� 7KH DXWKRU SHUIRUPV NH\ERDUG ZRUNV� EXW WKHVH DUH QRW
WDNHQ LQWR FRQVLGHUDWLRQ LQ WKLV GLVFXVVLRQ� EHFDXVH WKH\ DUH QRW SDUW RI WKH RULJLQDO KDUS UHSHUWRLUH�
��6HH VHFWLRQ ������
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)LJXUH ����� 3� -� 0H\HU� 5HFXHLO GH FKDQVRQVކDULHWWHV� ��
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)LJXUH ����� 'RXEOH�SHGDOOLQJ �'�3�� RYHU WKH ' DQG & SHGDOV� OHIW�KDQG VLGH RI SHGDO
ER[�

WKH ( DQG ) SHGDOV FDQ EH XVHG LQ 6SRKUކV 2S� ������

5RVDOLH 5HEROOR 3UDWW VXJJHVWV WKDW LQ WKH ೩QDO PRYHPHQW RI 0R]DUWކV &RQFHUWDQWH
D /D +DUSH� H )ODXWR� WKHUH LV D GRXEOH�SHGDO PRYHPHQW ZLWK WKH ) DQG * SHGDOV
LQ EDU ��� �೩J� �������� $ GRXEOH�SHGDO PRYHPHQW LV LQGHHG SRVVLEOH� EXW LW LV QRW
D VLQJOH PDQRHXYUH� 7KH KHHO LV SODFHG RQ WKH ) SHGDO DQG WKH EDOO RI WKH IRRW RQ
WKH * SHGDO� 7KH WZR SHGDOV DUH SUHVVHG GRZQ RQ WKH ೩UVW FURFKHW RI EDU ��� DQG
WKHQ RQO\ WKH EDOO RI WKH IRRW LV UDLVHG WR UHOHDVH WKH * SHGDO RQ WKH IRXUWK FURFKHW�
DV WKH ) UHPDLQV VKDUS XQWLO WKH HQG RI WKH SKUDVH �EDU ����� 0RYLQJ WKH ) DQG *
SHGDOV WRJHWKHU� LV XVXDOO\ IDFLOLWDWHG ZKHQ WKH ( DQG $ SHGDOV DUH DOUHDG\ ೩[HG� VR
WKH\ DUH RQ D ORZHU SODQH WKDQ WKH ) DQG *� ,Q 0R]DUWކV &RQFHUWDQWH� RQO\ WKH (
SHGDO LV ೩[HG RQ WKH ORZHU SODQH� EXW WKLV GRXEOH�SHGDO PRYH LV VWLOO SRVVLEOH�

7KLV VDPH SHGDO PRYHPHQW FDQ EH IRXQG LQ .UXPSKROW]ކV 3U«OXGH 1R� ��� 2S� ��
EDUV ������

'RXEOH�SHGDOOLQJ ZLWK WKH & DQG % SHGDOV �೩J� ����� RFFXUV LQ Gކ$OYLPDUHކV 6RQDWH
,� 2S� ��� LQ WKH ೩QDO PRYHPHQW� 3RODFFD� $OOHJUR� 3RFR $OOR �EDUV ������� �������
������� ���� ����� DQG LQ 'DXSUDWކV $LU (ʮFRVVDLV 9DULHʮ SRXU &RU HW +DUSH �RX 3LDQR��
2S� �� �EDUV ������ ZKLFK LV DQDO\VHG LQ VHFWLRQ ������� DQG VKRZQ LQ ೩J� �����

�� 'RXEOH�SHGDOOLQJ ZLWK WKH * RU & SHGDO IROGHG DZD\

7KH & DQG�RU * SHGDOV FDQ EH IROGHG DZD\ ೪XVK DJDLQVW WKH UHVRQDQFH ER[ RI WKH
KDUS VR WKDW WKH ULJKW IRRW FDQ IUHHO\ RSHUDWH WKH ) DQG $ SHGDOV ZLWK WKH ULJKW IRRW
DQG WKH ' DQG % SHGDOV ZLWK WKH OHIW IRRW� 7KHVH PRYHV DUH WKH PRVW XVHG RI DOO WKH
��6HH VHFWLRQ ��������
��5HEROOR 3UDWW� ފ�[UXPSKROW.މ ���ހ�� 6DO]HGRމ HUUHG ZKHQ KH FRQGHPQHG 0R]DUW IRU KDYLQJ ZULWWHQ
WZR VLPXOWDQHRXV SHGDO PRYHPHQWV IRU WKH VDPH IRRW� $JDLQ� WKLV ZDV YHU\ SRVVLEOH� DQG LQGHHG� D PXFK
XVHG GHYLFH RI WKH SHULRG� 7KH KDUS FRQVWUXFWLRQ ZDV VXFK WKDW D SOD\HU FRXOG HDVLO\ PRYH WZR SHGDOV
ZLWK RQH IRRW PRWLRQފ�
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)LJXUH ����� 'RXEOH�SHGDOOLQJ �'�3�� RYHU WKH ) DQG * SHGDOV� ULJKW�KDQG VLGH RI
SHGDO ER[�

)LJXUH ����� 0R]DUW� &RQFHUWDQWH .����� 5RQGR� EDUV �������

)LJXUH ����� 'RXEOH�SHGDOOLQJ �'�3�� RYHU WKH & DQG % SHGDOV� OHIW�KDQG VLGH RI SHGDO
ER[�
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SRVVLEOH GRXEOH�SHGDOOLQJ PRYHV� HVSHFLDOO\ ZLWK WKH ULJKW IRRW� :LWK RQH PRYHPHQW
RI WKH ULJKW IRRW� WKH UHVXOW LV WKH GLPLQLVKHG VHYHQWK FKRUG RQ )੤� ,W LV WKH PRVW
GHVFULEHG IRRW PRYHPHQW LQ PHWKRGV DQG VFRUHV DV GLVFXVVHG LQ &KDSWHUV � DQG ��
DQG VKRZQ LQ ೩J� ���� DQG �����

)LJXUH ����� 'RXEOH�SHGDOOLQJ �'�3�� ZLWK WKH * SHGDO IROGHG DZD\�

)LJXUH ����� 'RXEOH�SHGDOOLQJ �'�3�� ZLWK WKH & SHGDO IROGHG DZD\�

'RXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ SHGDOV LV LPSOLHG LQ PDQ\ SLHFHV LQFOXGLQJ
Gކ$OYLPDUHކV 6RQDWH ,� 2S� �� LQ WKH ೩UVW PRYHPHQW� $OOR 9LYDFH �EDUV ������ �������
������� �������� 7KHUH LV QR *੤ LQ WKH ZKROH SLHFH� VR WKH * SHGDO FDQ EH IROGHG
DZD\ IURP WKH EHJLQQLQJ� 7KH VDPH DSSOLHV WR Gކ$OYLPDUHކV 0RUFHDX[ &KRLVHV GH
3ªUV«H HW $QGURPªGH� %DOOHW GH 0U� *DUGHO� 0XVLTXH GH 0U� 0HKXO� $UUDQJ«V HQ
'XR SRXU 3LDQR HW +DUSH� 7KH * SHGDO FDQ EH IROGHG DZD\ IRU 1R� ��� $GDJLR QRQ
WURSSR� DQG GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ SHGDOV RFFXUV LQ EDUV ���� ������
$QRWKHU H[DPSOH LV Gކ$OYLPDUHކV 6HFRQG &RQFHUWR� 2S� ��� ZKHUH WKH VDPH SHGDO
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PRYHPHQW FDQ EH XVHG LQ WKH ೩UVW PRYHPHQW� $OOHJUR� LQ EDUV ������� ������� DQG
������ $ ೩QDO H[DPSOH RI GRXEOH�SHGDOOLQJ RQ WKH ) DQG $ SHGDOV ZLWK WKH * SHGDO
IROGHG DZD\ LV 3HWULQLކV 7URLVLªPH 'XR SRXU GHX[ KDUSHV� 2S� ��� LQ WKH $USD 3ULPD
SDUW� $OOHJUR PDHVWRVR LQ EDU ����

7KH )DQWDLVLH SRXU OD +DUSH� 2S� �� E\ 6SRKU XVHV GRXEOH�SHGDOOLQJ ZLWK WKH *
SHGDO IROGHG DZD\ IRU WKH HQWLUH SLHFH DQG WKH & SHGDO LV IROGHG DZD\ IRU WKH ZKROH
SLHFH� H[FHSW IRU EDU �����

�� 'RXEOH�SHGDOOLQJ ZLWK WKH * RU & SHGDO IROGHG DZD\� KHHO DQG WRH PRYLQJ
LQGHSHQGHQWO\

:KHQ WKH * �ࡐ*� RU & �ࡐ&� SHGDOV DUH IROGHG DZD\� HLWKHU WKH OHIW RU ULJKW IRRW LV
SODFHG DFURVV WZR SHGDOV� SHUSHQGLFXODU WR WKH KDUS� ,W LV WKH KHHO WKDW SUHVVHV DQG
UHOHDVHV WKH LQQHU SHGDOV� HLWKHU WKH ) SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS RU
WKH % SHGDO RQ WKH OHIW�KDQG VLGH� 7KH WRH RSHUDWHV WKH RXWHU SHGDOV� QDPHO\ WKH $
SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS DQG WKH ' SHGDO RQ WKH OHIW� ,I D SHGDO QHHGV
WR EH XQIROGHG� WKH VLJQ ࡒ LV XVHG��� 7KH KHHO DQG WRH FDQ EH PRYHG VHSDUDWHO\ LQ
YDULRXV FRPELQDWLRQV� DV OLVWHG EHORZ�

� �L�� 'HSUHVV WZR SHGDOV WRJHWKHU� UHOHDVH KHHO ZKLOH ౘ[LQJ WRH

7KLV SHGDO PRYH LV WKH VHFRQG PRVW FRPPRQ RI GRXEOH�SHGDO PRYHPHQWV� HVSHFLDOO\
ZLWK WKH ULJKW IRRW� ,W FDQ LQYROYH HLWKHU PRYLQJ WKH ) DQG $ SHGDOV RU WKH ' DQG %
SHGDOV� 7KH SHGDOV DUH SUHVVHG GRZQ WRJHWKHU� WKHQ WKH LQQHU SHGDO� ) RU % SHGDO�
LV UHOHDVHG� $W WKH VDPH WLPH WKH WRH ೩[HV WKH RXWHUPRVW SHGDO� HLWKHU $ RU '� $Q
H[DPSOH KDV EHHQ DOUHDG\ LGHQWL೩HG LQ 'DXSUDWކV $LU (ʮFRVVDLV 9DULHʮ SRXU &RU HW
+DUSH �RX 3LDQR�� 2S� �� DQG GHVFULEHG LQ VHFWLRQ ������

� �LL�� 'HSUHVV WZR SHGDOV WRJHWKHU� UHOHDVH DQG GHSUHVV KHHO� UHOHDVH
WRJHWKHU

7KH ULJKW RU OHIW IRRW SUHVVHV GRZQ WZR SHGDOV� WKH KHHO LV UHOHDVHG DQG WKHQ
GHSUHVVHG DJDLQ� 7KH PRYHPHQW HQGV ZKHQ ERWK SHGDOV DUH UHOHDVHG WRJHWKHU�

� �LLL�� 'HSUHVV WZR SHGDOV WRJHWKHU� UHOHDVH KHHO DQG WRH VHSDUDWHO\

7KH ULJKW RU OHIW IRRW SUHVVHV GRZQ WZR SHGDOV� WKH KHHO LV UHOHDVHG DQG WKHQ WKH WRH
LV UHOHDVHG ODWHU�

� �LY�� 'HSUHVV WZR SHGDOV WRJHWKHU� UHOHDVH WRH DQG KHHO VHSDUDWHO\

7KH ULJKW RU OHIW IRRW SUHVVHV GRZQ WZR SHGDOV� WKH WRH LV UHOHDVHG DQG WKHQ WKH KHHO
LV UHOHDVHG ODWHU� ,W LV DQ XQFRPPRQ IRRW PRYHPHQW� EXW FDQ EH IRXQG LQ 6SRKUކV
)DQWDLVLH� 2S� ��� EDU ���� RQ WKH VHFRQG DUSHJJLR�

��7KH 6HFRQG &RQFHUWR� 2S� ��� ZDV UHFRUGHG E\ 0DVXPL 1DJDVDZD DQG WKH .¸OQHU $FDGHPLH� 6.8
������ ������� 7KH DXWKRU SURYLGHG WKH RULJLQDO SULQW RI WKH &RQFHUWR DQG SUHSDUHG D FULWLFDO HGLWLRQ
RI WKH VFRUH DQG SDUWV� 5HJDUGLQJ WKLV UHFRUGLQJ 1DJDVDZD ZURWH� ,މ KDYH PDGH DOO WKH $ DQG ) ZLWK
GRXEOH�SHGDOOLQJ ZKHQ LW ZDV SRVVLEOH RU LI LW ZDV FRQYHQLHQW LQ WKH SLHFHVފ� (PDLO FRUUHVSRQGHQFH� 0D\
��� �����
��6HH VHFWLRQ ��������
��6HH $EEUHYLDWLRQV �ފࡐ*މ
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� �Y�� 'HSUHVV WRH� GHSUHVV KHHO� UHOHDVH WRJHWKHU

,Q WKLV VLWXDWLRQ� WKH WRH SUHVVHV WKH RXWHU SHGDOV� WKH $ RQ WKH ULJKW RU WKH ' RQ WKH
OHIW� WKHQ ODWHU WKH KHHO LV SUHVVHG GRZQ RQ WKH LQQHU ) DQG % SHGDOV� %RWK SHGDOV
DUH WKHQ UHOHDVHG WRJHWKHU�

� �YL�� 'HSUHVV KHHO� GHSUHVV WRH� UHOHDVH WRJHWKHU

,Q WKLV VLWXDWLRQ� WKH KHHO SUHVVHV WKH LQQHU SHGDOV� WKH ) RQ WKH ULJKW RU WKH % RQ
WKH OHIW� WKHQ ODWHU WKH WRH LV SUHVVHG GRZQ RQ WKH RXWHU $ DQG ' SHGDOV� %RWK SHGDOV
DUH WKHQ UHOHDVHG WRJHWKHU�

$Q H[DPSOH LV IRXQG LQ .UXPSKROW]� 2S� �� �ªPH 3U«OXGH� EDUV ������

� �YLL�� +HHO DQG WRH LQGHSHQGHQWO\� 3UHVV KHHO�WRH� SUHVV WRH�KHHO� UHOHDVH
VHSDUDWHO\

7KH ULJKW KHHO PRYHV WKH ) XS DQG GRZQ� LQ RUGHU WKDW WKH WRH UHPDLQV KRYHULQJ
RYHU WKH $ SHGDO� LI LW QHHGV WR EH SUHVVHG GRZQ RU UHOHDVHG� 7KH OHIW IRRW FDQ GR
WKH VDPH PRYHPHQW� PRYLQJ WKH % SHGDO RQO\ ZLWK WKH KHHO ZKLOH WKH OHIW WRH KRYHUV
RYHU WKH ' SHGDO�

$Q H[DPSOH LV IRXQG LQ .UXPSKROW]� 2S� �� �ªPH 3U«OXGH� EDUV ������

� �YLLL�� 'HSUHVV KHHO� UHOHDVH KHHO ZKLOH GHSUHVVLQJ WRH� UHOHDVH WRH�
SLYRWLQJ PRYHPHQW

7KH KHHO RQ WKH ) RU % SHGDO LV SUHVVHG GRZQ� 7KH ) RU % SHGDOV DUH UHOHDVHG ZKLOH
WKH WRH SUHVVHV DQ RXWHU SHGDO �$ RU '� GRZQ� 7KHQ WKH WRH UHOHDVHV WKH RXWHU SHGDO�
7KLV SLYRWLQJ PRYHPHQW ZLWK WKH IRRW PHDQV WKDW RQH IRRW FDQ PRYH WZR VHSDUDWH
SHGDOV YHU\ TXLFNO\ DV WKH IRRW GRHV QRW PRYH EXW WKH KHHO DQG WRH DFW DV WZR IHHW
RQ RQH VLGH RI WKH KDUS�

$Q H[DPSOH LV IRXQG LQ .UXPSKROW]� 2S� �� �ªPH 3U«OXGH� EDU ���

� �L[�� 'HSUHVV WRH� UHOHDVH WRH ZKLOH GHSUHVVLQJ KHHO� UHOHDVH KHHO�SLYRWLQJ
PRYHPHQW

7KH WRH RQ WKH $ RU ' SHGDO LV SUHVVHG GRZQ� 7KH $ RU ' SHGDOV DUH UHOHDVHG ZKLOH
WKH KHHO SUHVVHV DQ LQQHU SHGDO �) RU %� GRZQ� 7KHQ WKH KHHO UHOHDVHV WKH LQQHU
SHGDO� 7KLV SLYRWLQJ PRYHPHQW ZLWK WKH IRRW PHDQV WKDW RQH IRRW FDQ PRYH WZR
VHSDUDWH SHGDOV YHU\ TXLFNO\ DV WKH IRRW GRHV QRW PRYH EXW WKH WRH DQG KHHO DFW DV
WZR IHHW RQ RQH VLGH RI WKH KDUS�

� �[�� 5HOHDVH WZR QRQ�DGMDFHQW SHGDOV IURP D ౘ[HG SRVLWLRQ

7KLV PRYHPHQW PD\ VHHP LPSRVVLEOH WR PDQ\ KDUSLVWV� EXW LV UHODWLYHO\ HDV\ RQ
WKH VLQJOH�DFWLRQ KDUS� ,I WKH ) DQG $ SHGDOV DUH ೩[HG LQ WKH ORZHU QRWFK� WKH\ FDQ
EH UHOHDVHG WRJHWKHU E\ VOLGLQJ WKH ZKROH IRRW WR WKH ULJKW WR XQ೩[ WKH SHGDO� 7KH
VDPH FDQ EH FDUULHG RXW ZLWK WKH OHIW IRRW RQ WKH OHIW�KDQG VLGH RI WKH KDUS� 7KHVH
SRVLWLRQV DUH LOOXVWUDWHG LQ ೩J� ���� DQG �����

$Q H[DPSOH LV IRXQG LQ .UXPSKROW]� 2S� �� ��ªPH 3U«OXGH� EDU ��� ZKHUH WKH ULJKW
IRRW XQ೩[HV WKH ) DQG $ SHGDOV WRJHWKHU�



��� &+$37(5 �� :25.6 :,7+287 3('$/ ,1',&$7,216

)LJXUH ����� 5HOHDVH ) DQG $ �QRQ�DGMDFHQW SHGDOV� IURP D ೩[HG SRVLWLRQ�

)LJXUH ����� 5HOHDVH ' DQG % �QRQ�DGMDFHQW SHGDOV� IURP D ೩[HG SRVLWLRQ�
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�� /HIW IRRW PRYHV WKH ( SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS �/)RRW�

7KLV PRYHPHQW HQWDLOV WKDW WKH OHIW IRRW PRYHV WKH ( SHGDO� ZKLFK LV WKH ೩UVW SHGDO
RQ WKH ULJKW�KDQG VLGH RI WKH KDUS� DV VKRZQ LQ ೩J� ����� 7KLV SHGDO PRYH DQG
RWKHUV� ZKHUH WKH IHHW PRYH SHGDOV RQ WKH RSSRVLWH VLGH RI WKH KDUS� LV GHVFULEHG IRU
WKH ೩UVW WLPH LQ ���� LQ WKH WKLUG KDUS PHWKRG RI %DFNRIHQ��� :KHQ WKH ULJKW IRRW LV
SODFHG RYHU WZR �) DQG $� RU WKUHH SHGDOV �)� * DQG $�� LW LV D QDWXUDO FRQVHTXHQFH
WKDW WKH ( SHGDO QHHGV WR EH PRYHG ZLWK WKH OHIW IRRW� 7KLV PRYHPHQW LV HDV\ WR GR�
DV WKH ( SHGDO LV WKH LQQHUPRVW SHGDO VR WKH OHIW IRRW FDQ UHDFK RYHU WR SUHVV GRZQ
DQG UHOHDVH WKH ( SHGDO� 7KLV WHFKQLTXH LV SDUW RI QRUPDO PRGHUQ KDUS SHGDOOLQJ
WRGD\�

([DPSOHV DUH IRXQG LQ .UXPSKROW]� 2S� �� ��ªPH 3U«OXGH� EDUV ��� �� DQG �� DQG
DOVR LQ 6SRKUކV )DQWDLVLH SRXU OD +DUSH� 2S� ��� EDUV ���� ���������

)LJXUH ����� /HIW IRRW PRYHV WKH ( SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS �/)RRW��

����� 7ULSOH�SHGDOOLQJ

�� 7ULSOH�SHGDOOLQJ �7�3��

7KUHH SHGDOV DUH SUHVVHG GRZQ WRJHWKHU ZLWK RQH IRRW� DV VKRZQ LQ ೩J� ����� 7KH
SHGDOV DUH KHOG DQG WKHQ UHOHDVHG ZLWKLQ D IHZ EDUV� 7KLV LV XVXDOO\ FDUULHG RXW RQ
WKH ULJKW�KDQG VLGH RI WKH KDUS� LQYROYLQJ WKH )� * DQG $ SHGDOV� EXW FDQ DOVR EH
SHUIRUPHG ZLWK WKH '� &� DQG % SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH KDUS� ,Q P\ RZQ
H[SHULHQFH� WULSOH�SHGDOOLQJ LV QRW DQ HVVHQWLDO IRRW PRYHPHQW DQG LW FDQ RIWHQ EH
VXEVWLWXWHG ZLWK GRXEOH�SHGDOOLQJ ZKHUH WKH PLGGOH SHGDO LV IROGHG DZD\�

7KH 6RQDWH ,,,� 2S� ��� E\ Gކ$OYLPDUH LV RQH RI WZR NQRZQ ZRUNV ZKHUH WULSOH�
SHGDOOLQJ LV REOLJDWRU\ IRU WKH ULJKW IRRW� SUHVVLQJ WKH )� * DQG $ SHGDOV GRZQ
��%DFNRIHQ� $QOHLWXQJ� ����� ��� 6HH VHFWLRQ �������� �������� DQG &KDSWHU ��
��6HH VHFWLRQ �������� IRU 6SRKU )DQWDLVLH� 2S����
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)LJXUH ����� 7ULSOH�SHGDOOLQJ �7�3���

WRJHWKHU DQG WKHQ ODWHU UHOHDVLQJ WKHP WRJHWKHU��� OYLPDUH$ކ' DOVR LQGLFDWHV WR
XVH WULSOH�SHGDOOLQJ ZLWK WKH OHIW IRRW� EXW LW FDQ EH DYRLGHG DQG UHSODFHG ZLWK
GRXEOH�SHGDOOLQJ DQG D VLQJOH�SHGDO PRYHPHQW LQ D VXEVHTXHQW EDU� DV GHVFULEHG LQ
VHFWLRQ ������

2WKHU H[DPSOHV RI WULSOH�SHGDOOLQJ LQFOXGH 3HWULQLކV )ROLHV Gކ(VSDJQH� 2S� ��� QR�
����� ZKHUH WKH FRPSRVHU RU SXEOLVKHU LQGLFDWHV WR WKH KDUSLVW WR PRYH WKH )� * DQG
$ SHGDOV WRJHWKHU� 7KHUH LV QR QRWDWHG *੤ LQ WKH HQWLUH SLHFH� VR WKH * SHGDO FDQ EH
IROGHG DZD\ EHIRUH SHUIRUPLQJ WKH SLHFH� ,Q WKLV ZD\� WKH WULSOH�SHGDO PRYHPHQW�
DV GHVFULEHG LQ WKH VFRUH� FDQ EH UHSODFHG ZLWK GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG $
SHGDOV���

6RQDWD QR� �� 2S� �� E\ Gކ$OYLPDUH FRQWDLQV ೩YH H[DPSOHV RI WULSOH�SHGDOOLQJ LQ WKH
೩UVW PRYHPHQW� 7KH * SHGDO FDQQRW EH IROGHG DZD\� DV *੤ LV UHTXLUHG LQ VHYHUDO
LQWHUPLWWHQW EDUV LQ WKH SLHFH� 7KH ULJKW IRRW LV SODFHG RYHU WKH )� * DQG $ SHGDOV�
SUHVVHG GRZQ DQG WKHQ UHOHDVHG RQH RU WZR EDUV ODWHU� 7KLV RFFXUV LQ EDUV ������
������ ������� ������ DQG �������

7ULSOH�SHGDOOLQJ FDQ EH XVHG LQ 6SRKUކV :R2 �� �$GDJLR� EDUV �� �� ������ $OOHJUR
YLYDFH� EDUV ������� DQG 2S� ��� �5RQGR� EDU ���� EXW DOO WKHVH EDUV DOVR ZRUN ZLWK
GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ SHGDOV ZLWK WKH * SHGDO IROGHG DZD\���

.UXPSKROW]ކV 3U«OXGH QR� �� LQFOXGHV REOLJDWRU\ WULSOH�SHGDOOLQJ IRU WKH OHIW IRRW���

��6HH VHFWLRQ ������ :LWK IXUWKHU UHVHDUFK� PRUH WULSOH�SHGDOOLQJ PRYHV ZLOO FRPH WR OLJKW�
��6HH VHFWLRQ ������
��, XVH GRXEOH�SHGDOOLQJ ZKHQ SHUIRUPLQJ WKLV ZRUN� EHFDXVH LW DOORZV PH PRYH WKH ) DQG $ SHGDO
LQGHSHQGHQWO\� :KHQ , ZLVK WR LPSURYLVH RU HODERUDWH XSRQ WKH )ROLD WKHPH� , DP WKHQ IUHHU WR FKDQJH
KDUPRQLHV ZLWK RQH IRRW PRYHPHQW�
��6HH VHFWLRQV �������� DQG ��������
��6HH VHFWLRQ ����
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����� 3HGDO JOLVVDQGL

([DPSOHV RI SHGDO JOLVVDQGL FDQ EH IRXQG LQ PDQ\ SLHFHV RI WKH UHSHUWRLUH� 7KLV
H೨HFW SURGXFHV D G\QDPLF DFFHQW EHWZHHQ WZR QRWHV DV WKH ೩UVW SLWFK LV SOXFNHG
DQG WKH VHFRQG SLWFK LV FUHDWHG E\ PRYLQJ WKH SHGDO RI WKH VWULQJ MXVW SOXFNHG���

7KH ೩QDO 5RQGR PRYHPHQW RI 0R]DUWކV &RQFHUWDQWH D /D +DUSH� H )ODXWR .����
LQFOXGHV SHGDO JOLVVDQGL XVLQJ WKH *� ) DQG % SHGDOV� %DUV ���� ��� DQG ��� XVH
SHGDO JOLVVDQGL ZLWK WKH ) DQG % SHGDOV LQ WKH EDVV OLQH �೩J� ������ 7KH *੣ WR *੤ LQ
EDU ��� FDQ DOVR EH SOD\HG ZLWK WKH SHGDO �೩J� ������ 5HEROOR 3UDWW DOVR LGHQWL೩HG
SHGDO JOLVVDQGL ZLWK WKH ) DQG % SHGDOV� EXW VXJJHVWV WKDW EDU ��� LV DOVR D SHGDO
JOLVVDQGR XVLQJ WKH $ SHGDO� ZKHUH WKH $੢ LV SOD\HG E\ WKH HQKDUPRQLF *੤��� $
SHGDO JOLVVDQGR $੢�$੣ ZLWK WKH $ SHGDO LV QRW SRVVLEOH LI WKH KDUS LV VHW�XS LQ WKH
ފEDVHމ NH\ RI %�೪DW PDMRU� ,Q WKLV ފEDVHމ VHW�XS NH\ WKH $ VWULQJ FDQ SURGXFH WKH
SLWFKHV $੣ DQG $੤� IDYRXULQJ WKH DFWXDO QRWDWHG $੤ DV GLVFXVVHG LQ VHFWLRQ ������

)LJXUH ����� 0R]DUW� &RQFHUWDQWH .����� 5RQGR� EDUV �������

)LJXUH ����� 0R]DUW� &RQFHUWDQWH .����� 5RQGR� EDUV �������

��0DWWKLDV 7KLHPHO� ފ�FFHQW$މ *URYH 0XVLF 2QOLQH� Q�G�� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�
DUWLFOH�JURYH�PXVLF�������
��5HEROOR 3UDWW� ފ�[UXPSKROW.މ ���ހ��
��,Q P\ H[SHULHQFH� RQH UDUHO\ ೩QGV DQ DFWXDO QRWDWHG *੤ VXEVWLWXWHG E\ WKH HQKDUPRQLF $੢ LQ WKH
KDUS OLWHUDWXUH� 2QH UDUH H[DPSOH LV Gކ$OYLPDUHކV 6RQDWH ,,,� 2S� �� LQ EDU ���� 7KLV LV FRQWUDU\ WR
WKH [UXPSKROW.މ UXOHފ ZKLFK VWDWHV WKDW XVXDOO\ D QRWDWHG $੢ LV VXEVWLWXWHG E\ WKH HQKDUPRQLF *੤� 6HH
*ORVVDU\�

http://www.oxfordmusiconline.com/subscriber/article/grove/music/00098
http://www.oxfordmusiconline.com/subscriber/article/grove/music/00098
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7DEOH ��� VKRZV VRPH H[DPSOHV RI SLHFHV LQ WKH KDUS UHSHUWRLUH ZKLFK FRQWDLQ SHGDO
JOLVVDQGL�

7DEOH ���� 3HGDO JOLVVDQGL LPSOLHG LQ KDUS SLHFHV�

:25. 3('$/ %$56
0R]DUW &RQFHUWDQWH D /D +DUSH� H )ODXWR

5RQGR ޏ *
ޏ )
ޏ %

ޏ ����
ޏ ���� ����
����

ޏ ���� ����
����

OYLPDUH$ކ' 7URLV 6RQDWHV� 2S� �� QR� � 9LYDFH
$JLWDWR ޏ (

ޏ (
ޏ )

ޏ ��� ��� ���
ޏ ��� ��� ���
ޏ ��� ��� ���
���

OYLPDUH$ކ' 7URLV 6RQDWHV� 2S� �� QR� � $OOR

%ULOOLDQWH ޏ )
ޏ &

ޏ ���
ޏ ���

OYLPDUH$ކ' 7URLV 6RQDWHV� 2S� ��� QR� � $OOR

0RGHUDWR ޏ )
ޏ %

ޏ ��� ���
ޏ ���� ����

OYLPDUH$ކ' )DQWDLVLH DYHF 6HSW 9DULDWLRQV
�HPH YDU�� $GDJLR ޏ ) ޏ � � �� �� ���

ޏ ��� ��� ���

OYLPDUH$ކ' 7KUHH 6RQDWDV IRU WKH KDUS� QR� �
3DVWRUDOH $QGDQWLQR�� ޏ ) ޏ ��� ���

OYLPDUH$ކ' 7KUHH 6RQDWDV IRU WKH KDUS� QR� �
$GDJLR ޏ % ޏ ���

��7KH FROOHFWLRQ RI WKUHH VRQDWDV KDV QR RSXV QXPEHU� ,W KDV EHHQ LGHQWL೩HG LQ 5,60 DV ,' QR��
���������� 6HH $EEUHYLDWLRQV�
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��� &DVH 6WXG\� .UXPSKROW]� 5HFXHLO GH GRX]H

3U«OXGHV� 2S� �

, ZDV LQVSLUHG WR LPPHUVH P\VHOI LQ DQ LQ�GHSWK VWXG\ RI WKH FRPSOHWH FROOHFWLRQ
RI 3U«OXGHV E\ .UXPSKROW]� ZKHQ , ZDV SUHSDULQJ D SHUIRUPDQFH RI .UXPSKROW]ކV
&RQFHUWR 1R� �� 2S� � IRU WKH :RUOG +DUS &RQJUHVV LQ 6\GQH\� -XO\ ������� 7KH
VXEWLWOH RI WKH FROOHFWLRQ Qކ2މ DSSUHQG SDU FކHV SUHOXGHV ¢ VH 6HUYLU GHV SHGDOV
SDU OHV GL೨HUHQWHV PRGXODWLRQ UHFKHUFK«HVފ DOUHDG\ JLYHV D KLQW WR WKH IXQFWLRQ
RI WKHVH VKRUW SLHFHV��� 7KH FROOHFWLRQ DV D ZKROH LV DQ H[FHOOHQW LQWURGXFWLRQ WR
KLVWRULFDO SHGDOOLQJ� WKH SLHFHV UDQJH LQ GL೨LFXOW\ DQG LQFOXGH D YDULHW\ RI IHHW
PRYHPHQWV� 3U«OXGH 1R� � FRQWDLQV QR PXOWL�SHGDOOLQJ� ZKHUHDV 3U«OXGH 1R� ��
FRQWDLQV WULSOH�SHGDOOLQJ IRU WKH OHIW IRRW LQ DOWHUQDWLYH EDUV WR GRXEOH�SHGDOOLQJ
ZLWK WKH ULJKW IRRW� , XVHG 3U«OXGH 1R� �� DV WKH EDVLV RI WKH FDGHQ]D IRU WKH ೩UVW
PRYHPHQW RI P\ SHUIRUPDQFH RI .UXPSKROW]ކV FRQFHUWR LQ �����

7KH 3U«OXGHV DUH WKH EDVLV RI WKH DXWKRUކV KLVWRULFDO SHGDOOLQJ WHDFKLQJ PHWKRG�
LQ FRQMXQFWLRQ ZLWK $SSHQGL[ ,,,� ,W VKRZV KDUSLVWV KRZ WR XVH SHGDOV LQ WKH PRVW
PXVLFDO ZD\ SRVVLEOH� XQGHUVWDQGLQJ WKH KDUPRQLF LPSOLFDWLRQV RI PRYLQJ SHGDOV�
VR WKDW WKH\ DUH QRW PHUH PHFKDQLFDO PRYHPHQWV� $ VFKHPH RI SHGDO LQVWUXFWLRQV
IRU HDFK 3U«OXGH KDV EHHQ SUHSDUHG ZKLFK LQFOXGHV DOO WKH LQIRUPDWLRQ D KDUSLVW
UHTXLUHV LQ RUGHU WR SHUIRUP WKH 3U«OXGHV XVLQJ KLVWRULFDO SHGDOOLQJ LQFOXGLQJ�
� .H\ RI 3U«OXGH�
� 7KH ފEDVHމ VHW�XS NH\ IRU HDFK 3U«OXGH�
� :KLFK HQKDUPRQLFV WR XVH DQG ZKHUH�
� 7KH XVH RI WKH [UXPSKROW.މ UXOHފ�
� 6XJJHVWHG SHGDO JOLVVDQGL�
� 'RXEOH�SHGDOOLQJ� WULSOH�SHGDOOLQJ DQG SODFHV ZKHUH WKH OHIW IRRW PRYHV WKH ( SHGDO�
� &ULWLFDO UHPDUNV RQ WKH VFRUH DQG DQ\ DGGLWLRQDO FRPPHQWV�

��, ZRXOG OLNH WR WKDQN $OLFH *LOHV IRU WKH LQYLWDWLRQ WR SHUIRUP D FRQFHUWR DW WKH :RUOG +DUS &RQJUHVV�
WKH ೩UVW WLPH WKH VLQJOH�DFWLRQ KDUS ZDV IHDWXUHG DV D VROR LQVWUXPHQW ZLWK RUFKHVWUD DW WKH &RQJUHVV�
, SHUIRUPHG .UXPSKROW]ކV &RQFHUWR QR� �� 2S� � DQG %RFKVDކV )DQWDLVLH %ULOOLDQWH DYHF LQWURGXFWLRQ
HW ೜QDOH VXU OD GHUQLªUH :DOVH GH &� 0� GH :HEHU� 2S� ���� RQ -XO\ ��� ����� DW WKH &LW\ 5HFLWDO +DOO�
6\GQH\ ZLWK WKH 2UFKHVWUD RI WKH $QWLSRGHV� , SHUIRUPHG RQ D /RXLV ;,9 PRGHO KDUS �$ ���+]�� PDGH
E\ %HDW :ROI DQG WKH SURSHUW\ RI $18� &DQEHUUD� $ '9' RI WKH SHUIRUPDQFH ZLWK WKH RUFKHVWUD RI WKH
$QWLSRGHV LV LQFOXGHG ZLWK WKLV WKHVLV�
��6HH VHFWLRQ ����
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7KH IROORZLQJ SHGDO PRYHV FDQ EH IRXQG LQ .UXPSKROW]ކV 2S� �� DV LQ 7DEOH ����
6LPSOH GRXEOH�SHGDOOLQJ RFFXUV ZLWK WKH ( DQG ) SHGDOV DQG WKH ) DQG * SHGDOV
ZLWK WKH ULJKW IRRW� DQG ZLWK WKH & DQG % SHGDOV ZLWK WKH OHIW IRRW� 'RXEOH�SHGDOOLQJ
ZLWK WKH * DQG�RU & SHGDO IROGHG DZD\ DOVR RFFXUV� 2WKHU SHGDO PRYHV LQFOXGH D
FRPELQDWLRQ RI GRXEOH�SHGDOOLQJ� WULSOH�SHGDOOLQJ� WKH OHIW IRRW RSHUDWLQJ WKH ( SHGDO
DQG SHGDO JOLVVDQGL�

�� 6LQJOH�SHGDOOLQJ
L� 2QH SHGDO DW D WLPH� RQH IRRW DW D WLPH�

LL� 7ZR SHGDOV DW D WLPH� WZR IHHW�

�� 'RXEOH�SHGDOOLQJ �'�3��
� SHGDOV DW D WLPH� RQH IRRW� HLWKHU OHIW RU ULJKW�

�� 'RXEOH�SHGDOOLQJ� IROG DZD\ *�& SHGDOV� �'�3� �࠿&࠿*
� SHGDOV DW D WLPH� RQH IRRW�

�� 'RXEOH�SHGDOOLQJ� IROG DZD\ *�& SHGDOV� WZR SHGDOV DW D WLPH� KHHO
DQG WRH PRYH LQGHSHQGHQWO\�
L� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH KHHO ZKLOH ೩[LQJ WRH�
YL� 3UHVV KHHO� SUHVV WRH� UHOHDVH WRJHWKHU�
YLL� +HHO 	 WRH LQGHSHQGHQWO\� 3UHVV KHHO�WRH� SUHVV WRH�KHHO� UHOHDVH
VHSDUDWHO\�
YLLL� 'HSUHVV KHHO� UHOHDVH KHHO ZKLOH GHSUHVVLQJ WRH� UHOHDVH WRH�SLYRWLQJ
PRYHPHQW�
[� 5HOHDVH � QRQ�DGMDFHQW SHGDOV IURP D ೩[HG SRVLWLRQ�

�� /HIW IRRW PRYHV WKH ( SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS �/)RRW��

�� 7ULSOH�SHGDOOLQJ �7�3��

�� 3HGDO JOLVVDQGL
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7DEOH ���� VKRZV WKH VHW�XS NH\� HQKDUPRQLF [UXPSKROW.މ UXOHފ�� DQGPXOWL�SHGDOOLQJ
PRYHV IRU WKH WZHOYH 3U«OXGHV LQ .UXPSKROW]ކV 2S� �� 7KLV LV DQ RYHUYLHZ RI WKH
FRPSOHWH FROOHFWLRQ�

7DEOH ���� 5HFXHLO GH GRX]H 3U«OXGHV� 2S� �� -HX GHV S«GDOHV

12�

6(7�
83
.(< .� 58/(

3HGDO
JOLVV� '�3� 7�3� /)RRW

� $੢ )�$
������

'�&�% �������

� $੢ '�% ��� ������
� (੢ $੢ �*੤� ���

��
)�$ ������
������ ������

)�*�$ ������
������ ������

� (੢ )�$ ������
� $੢ '੢ �&੤� ��� &�% �������

(�) ������
� (੢ *੢�੣ ���
� (੢ &�% ������
� (੢
� (੢ )�$ ������

������
�� $੢ )�$ ������

������ ������
'�&�% ������
������ ������

���������

�� (੢ '੢ �&੤� �� )�* ������
�� (੢ (੢ �'੤� ���

���
$੢�੣ �� ) �$ ��� ������

$੢ �*੤� ��

��6HH *ORVVDU\�
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������� .UXPSKROW]ކV 3U«OXGHV� 2S� �� 3HGDO VROXWLRQV

7KH IROORZLQJ WZHOYH WDEOHV DUH WKH LQVWUXFWLRQV WR KRZ WR SHUIRUP .UXPSKROW]ކV 2S�
�� XVLQJ KLVWRULFDO SHGDO WHFKQLTXHV� 7KH LWHPV LQFOXGHG DUH WKH ފEDVHމ VHW�XS NH\�
HQKDUPRQLFV DQG WKH SHGDO PRYHPHQWV LQ HDFK 3U«OXGH� $Q\ UHPDUNV UHJDUGLQJ
HUURUV LQ WKH SULQWHG VFRUH RU DGGLWLRQDO FRPPHQWV DUH QRWHG EHORZ HDFK WDEOH���

7DEOH ���� .UXPSKROW] �HU 3U«OXGH

.H\ $�೪DW PDMRU
6HW�XS NH\ $�೪DW PDMRU
3HGDOV� RSWLRQ � )ROG XS * SHGDO DW EHJLQQLQJ� 3OD\ WKH &੤ LQ EDU ��

DV ZULWWHQ�
3HGDOV� RSWLRQ � )ROG XS WKH * 	 & SHGDO DW EHJLQQLQJ DQG SOD\ WKH &੤

LQ EDU �� DV '੢�
3HGDOV� RSWLRQ � )ROG XS WKH * SHGDO DW EHJLQQLQJ DQG SOD\ WKH & LQ

EDU �� DV ZULWWHQ� IROG XS & SHGDO IRU 0LQXHWWR�
(QKDUPRQLFV &੤ �'੢�� �� �RSWLRQDO��
3HGDOOLQJ '�3� �� )�$ ������ '�% ������� 7�3�� '�&�% �������

&ULWLFDO UHPDUNV�
� E� ��� ੣ VLJQ RQ * LV IRU (�
� E� ��� ੢ PLVVLQJ RQ (�
� E� ��� ೩UVW QRWH LQ U�K� LV D (੢� QRW * DV ZULWWHQ�
� E� ��� ೩UVW QRWH LQ O�K� LV &� QRW ' DV ZULWWHQ�
� E� ���� O�K� $ LV ੣� �੣ VLJQ LV LQFRUUHFWO\ RQ & DQG QRW RQ $��

7DEOH ���� .UXPSKROW] �ªPH 3U«OXGH

.H\ ) PLQRU
6HW�XS NH\ $�೪DW PDMRU
3HGDOV )ROG XS WKH & SHGDO DW EHJLQQLQJ�
(QKDUPRQLFV *੢ �)੤�� ��� ���
3HGDOOLQJ '�3�� ��L� '�% ��� ��YL� ������

&ULWLFDO UHPDUNV�
� E� ��� %੣ DQG $੢ LQ U�K�
� E� ��� U�K PLGGOH RI EDU� WRS QRWH LV '� QRW (੢ DV ZULWWHQ�
� E� ��� FRXOG EH ZLWK $੣�
� E� ��� U�K� FRXOG EH &੣�

��, XVHG WKLV VFKHPH DQG $SSHQGL[ ,,, WR WHDFK WKH KDUS FODVV RI WKH 1RUZHJLDQ $FDGHP\ RI 0XVLF
KLVWRULFDO SHGDO WHFKQLTXHV� 7KLV PDVWHUFODVV WRRN SODFH RQ 0D\ ������ ����� , ZRXOG OLNH WR WKDQN WKH
KDUS FODVV DQG ,VDEHOOH 3HUULQ IRU WKHLU ZLOOLQJQHVV WR H[SHULPHQW ZLWK PH�
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7DEOH ���� .UXPSKROW] �ªPH 3U«OXGH

.H\ (�೪DW PDMRU
6HW�XS NH\ (�೪DW PDMRU
3HGDOV )ROG XS * SHGDO LQ ���
(QKDUPRQLFV '੢ �&੤� ��� ��� ��� *੢ �)੤�� ��� $੢ �*੤�� ��� ���
3HGDOOLQJ '�3� RU 7�3�� �� )�$ ������ ������ ������

&ULWLFDO UHPDUNV�
� E� ��� O�K� (੣�
� 7KH ORZ )੤ PD\ QHHG WR EH UH�WXQHG�

7DEOH ���� .UXPSKROW] �ªPH 3U«OXGH

.H\ (�೪DW PDMRU
6HW�XS NH\ (�೪DW RU $�೪DW PDMRU
3HGDOV )ROG XS * SHGDO DW EHJLQQLQJ�
(QKDUPRQLFV 3OD\ DOO *੢ DV )੤� &੢ DV %੣�
3HGDOOLQJ '�3� ��YL�� )�$ ������

&ULWLFDO UHPDUNV�
� E� �� O�K� ORZHVW QRWH LV &� �QRW '��
� E� ��� *੣� QRW *੢�
� E� ��� U�K� $੣�

7DEOH ���� .UXPSKROW] �ªPH 3U«OXGH

.H\ %�೪DW PDMRU
6HW�XS NH\ (�೪DW PDMRU
3HGDOV )ROG XS * SHGDO LQ ���
(QKDUPRQLFV '੢ �&੤� ���
3HGDOOLQJ '�3�� �� &�% ������� (�)� ������

&ULWLFDO UHPDUNV�
� E� ��� O�K� H[WUD ੣ VLJQ RQ &�
� E� ��� U�K�� ೩UVW QRWH LV DQ $੣�
� E� ��� U�K� ೩UVW $ LV $੣�
� E� ���� O�K�� VKRXOG UHDG $� )� %੢� )�

7DEOH ����� .UXPSKROW] �ªPH 3U«OXGH

.H\ * PLQRU
6HW�XS NH\ (�೪DW PDMRU
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(QKDUPRQLFV '੢ �&੤� ��� ���
3HGDOOLQJ 3HGDO JOLVVDQGR �� �RSWLRQDO��

7DEOH ����� .UXPSKROW] �ªPH 3U«OXGH

.H\ ) PDMRU
6HW�XS NH\ (�೪DW RU $�೪DW PDMRU�
(QKDUPRQLFV '੢ �&੤� ��� ��� & DV '੣� (੤ DV )੣�
3HGDOOLQJ '�3�� �� &�% ������

&ULWLFDO UHPDUNV�
� E� ��� U�K� LV '੣�
� E� ��� O�K LV $੣�

7DEOH ����� .UXPSKROW] �ªPH 3U«OXGH

.H\ ' PLQRU
6HW�XS NH\ (�೪DW PDMRU

7DEOH ����� .UXPSKROW] �ªPH 3U«OXGH

.H\ & PDMRU
6HW�XS NH\ (�೪DW RU $�೪DW PDMRU�
3HGDOV )ROG XS WKH * SHGDO DW EHJLQQLQJ�
(QKDUPRQLFV '੢ �&੤� ��� ��� ��� '੤ �(੢� ��� ��� ��� ���
3HGDOOLQJ '�3�� ��YLLL� )�$ ������ � �L� YLLL� ������

&ULWLFDO UHPDUNV�
� E� �� U�K� )LUVW ( LV DFWXDOO\ )�

7DEOH ����� .UXPSKROW] ��ªPH 3U«OXGH

.H\ $ PLQRU
6HW�XS NH\ $�೪DW PDMRU�
3HGDOV )ROG XS WKH * SHGDO LQ EDU ���
(QKDUPRQLFV $੢ �*੤� ������ '੤ �(੢� ��� &੤ �'੢� ������ $੤ �%੢� ���

*੢ �)੤� ��� &੢ �%੣� ���
3HGDOOLQJ 7�3�� �� '�&�%� ������ ������ ������ '�3�� )�$ ������

������ ������
/)RRW� ��� ��� ���
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7DEOH ����� .UXPSKROW] ��ªPH 3U«OXGH

.H\ * PDMRU
6HW�XS NH\ (�೪DW PDMRU�
(QKDUPRQLFV '੢ �&੤� ��� '੤ �(੢� ��� ��� ��� ���
3HGDOOLQJ '�3�� �� )�* ������

7DEOH ����� .UXPSKROW] ��ªPH 3U«OXGH

.H\ ( PLQRU
6HW�XS NH\ (�೪DW PDMRU�
3HGDOV� RSWLRQ � )ROG XS WKH * SHGDO DW EHJLQQLQJ�
3HGDOV� RSWLRQ � )ROG XS WKH * SHGDO IURP EDU ��
(QKDUPRQLFV '੢�&੤� ������ ��� ��� '੤ �(੢� ������ $੤ DV %੢�
3HGDOOLQJ '�3�� ��[� )�$ ��� ��YL� L FRPELQDWLRQ� ������

3HGDO JOLVVDQGR LQ EDU ��

&ULWLFDO UHPDUNV�
� E� ��� (੢ LQ O�K�
� E� ��� VHFRQG % LV %੢ LQ O�K�
� E� ��� O�K� ' LV &� ODVW * LV )੤�
� E� ��� O�K� ODVW QRWH LV &੣�
� E� ��� O�K ೩UVW QRWH LV (੢�

&RQFOXVLRQV

7KH KDUS WUHDWLVHV DQG PHWKRGV VKRZ RQO\ D IHZ PXVLFDO H[DPSOHV IRU KRZ DQG
ZKHUH WR XVH PXOWL�SHGDOOLQJ� 7KLV FXUUHQW UHVHDUFK GLVFXVVHV WKH ೩YH NQRZQ SLHFHV
ZKHUH PXOWL�SHGDOOLQJ LV LQGLFDWHG E\ WKH FRPSRVHU RU SXEOLVKHU� IRXQG LQ VHFWLRQV
���������������� 7KH WKLUG JURXS RI SULPDU\ VRXUFHV� ZLWK LWV LPSOLHG SHGDO VROXWLRQV
RQ VFRUHV ZLWKRXW ZULWWHQ LQVWUXFWLRQV� IXUWKHU HQULFKHV WKH PDVV RI KLVWRULFDO
VRXUFHV� 7KLV VKRZV WKDW FRPSOH[ SHGDOOLQJ ZDV DQ LQKHUHQW SDUW RI SOD\LQJ WKH
VLQJOH�DFWLRQ KDUS� 7KH PRVW LQWULFDWH PRYHV DUH IRXQG LQ WKH ZRUNV E\ /RXLV 6SRKU
DQG WKHVH DUH DQDO\VHG ZLWK UHVSHFW WR WKH SHGDO PRYHV LQ WKH IROORZLQJ FKDSWHU�
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&KDSWHU �

3HGDOOLQJ DQG 6SRKUކV KDUS
SLHFHV

��� 5HVHDUFK TXHVWLRQ

7KLV UHVHDUFK EHJDQ ZLWK WKH DXWKRUކV GLOHPPD WR KRZ WR SOD\ VL[ SDVVDJHV LQ
6SRKUކV 6RQDWH &RQFHUWDQWH� 2S� ��� IRU YLROLQ DQG KDUS� 7KHVH VHFWLRQV VHHPHG
LPSRVVLEOH WR SOD\ RQ D VLQJOH�DFWLRQ KDUS�� LI RQO\ RQH SHGDO LV PRYHG DW D WLPH
ZLWK RQH IRRW�

7KH SDVVDJHV DUH�
� $OOHJUR EDUV ���� ������ ������� �������
� /DUJKHWWR EDUV �����
� 5RQGR EDUV ��������

7KHVH EDUV ZLOO EH GLVFXVVHG DQG DQDO\VHG LQ VHFWLRQ ������ 7KHQ D VLPLODU VFKHPH�
DV XVHG IRU .UXPSKROW]ކV 3U«OXGHV LQ VHFWLRQ ���� ZLOO VKRZ KRZ GRXEOH� DQG WULSOH�
SHGDOOLQJ LV DQ LQWHJUDO SDUW RI 6SRKUކV FRPSRVLWLRQDO VW\OH IRU KDUS� HYHQ LI LW LV QRW
LQGLFDWHG LQ WKH SLHFHV� ,W LV WKH DXWKRUކV RSLQLRQ WKDW WKLV ZDV WKH VHFUHW RI 'RUHWWH
6SRKUކV LQFUHGLEOH WHFKQLTXH� EXW ZDV DOVR ZKDW OHG KHU WR UHWLUH IURP KDUS SOD\LQJ�

$OO RI 6SRKUކV FRPSRVLWLRQV DUH SK\VLFDOO\ SOD\DEOH ZLWK VLQJOH�SHGDOOLQJ� H[FHSW
IRU 2SS� ��� DQG ����� +RZHYHU� VLQJOH�SHGDOOLQJ LPSOLHV SHGDO PRYHV WKDW QHHG
WR EH SODQQHG EDUV DKHDG DQG RIWHQ KDYH QR PXVLFDO VHQVH� 2Q WKH RWKHU KDQG�
PXOWL�SHGDOOLQJ FDQ EH SHUIRUPHG H[DFWO\ LQ WKH EDU ZKHUH WKH KDUPRQ\ FKDQJHV DQG
ZKHUH WKH DFFLGHQWDOV DUH ZULWWHQ LQ WKH VFRUH� 6LQFH GLVFRYHULQJ WKH DGYDQWDJHV

�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�
�6SRKU ZURWH HLJKWHHQ ZRUNV IRU WKH KDUS� 7ZR ZRUNV DUH LQFRPSOHWH� :R2 �� DQG :R2 ��� 7KUHH

RWKHU ZRUNV DUH ORVW� :R2 ��� :R2 �� DQG :R2 ��� 7KH GRXEOH FRQFHUWR :R2 �� LV QRW DYDLODEOH IRU
FRQVXOWDWLRQ� 6HH &KDSWHU �� IRRWQRWH ���

���
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DQG HDVH RI PXOWL�SHGDOOLQJ� WKH DXWKRU KDV DSSOLHG WKHVH KLVWRULFDO SHGDO WHFKQLTXHV
WR HYHU\ SLHFH E\ 6SRKU� 7KHUH DUH SDVVDJHV� ZKHUH PXOWL�SHGDOOLQJ PD\ QRW DSSHDU
LQGLVSHQVDEOH� EXW LW FRPSOHPHQWV DQ\ H[HFXWLRQ WKDW DLPV WRZDUGV D KLVWRULFDOO\
LQIRUPHG SHUIRUPDQFH� :KHQ SHGDOV EHFRPH SDUW RI WKH PXVLFDO OLQH� WKH IHHW
JHVWXUHV DQG WKH KDUPRQLF GHYHORSPHQWV DUH LQ FRQFRUGDQFH ZLWK HDFK RWKHU�

:KHQ HPSOR\LQJ PXOWL�SHGDOOLQJ LQ 6SRKUކV PXVLF� DQ LPSRUWDQW IHDWXUH LV IROGLQJ
DQG XQIROGLQJ WKH & DQG * SHGDOV� )ROGLQJ DZD\ SHGDOV FDQ RFFXU EHIRUH WKH SLHFH
FRPPHQFHV RU GXULQJ WKH SLHFH� 7KH VLPSOH PRYHPHQW RI IROGLQJ DZD\ D SHGDO
HQWDLOV XVLQJ WKH WRH WR UDLVH WKH SHGDO WR IROG WKH SHGDO ೪XVK ZLWK WKH UHVRQDQFH
ER[ RI WKH KDUS� LI WKDW SHGDO LV QRW UHTXLUHG IRU DQ HQWLUH PRYHPHQW RU SLHFH� ,I
WKH IROGHG SHGDO LV UHTXLUHG GXULQJ WKH FRXUVH RI WKH PRYHPHQW RU SLHFH� WKH SHGDO
GRHV QRW QHHG WR EH FRPSOHWHO\ ೪XVK DJDLQVW WKH UHVRQDQFH ER[� ,W FDQ EH OHIW LQ D
YHUWLFDO SRVLWLRQ EXW VOLJKWO\ MXWWLQJ RXW� OHDYLQJ HQRXJK VSDFH VR WKDW WKH WRH FDQ
TXLFNO\ XQIROG WKDW VDLG SHGDO� )LJXUH ��� VKRZV WKH & SHGDO LQ D YHUWLFDO SRVLWLRQ
RQ WKH OHIW�KDQG VLGH RI WKH SHGDO ER[� 8QIROGLQJ D SHGDO FDQ EH D VOLJKWO\ ULVNLHU
PRYHPHQW WKDQ IROGLQJ DZD\ D SHGDO� DV WKH SHGDO FDQ JHW VWXFN DQG QRW XQIROG
HDVLO\�

)LJXUH ���� 'RXEOH�SHGDOOLQJ �'�3�� RQ WZR QRQ�DGMDFHQW SHGDOV ZLWK WKH * DQG &
SHGDOV IROGHG DZD\� �$OVR VHH ೩J� ���� DQG ������

(YHU\ WLPH D SHGDO QHHGV WR EH IROGHG RU XQIROGHG LQ D ZRUN E\ 6SRKU� WKHUH LV HLWKHU
DW OHDVW D KDOI�D�EDUކV UHVW �DQG XVXDOO\ PRUH� LQ WKH KDUS SDUW� RU WKH WH[WXUH RI WKH
KDUS WKLQV RXW WR RQH SDUW IRU RQH KDQG� 7KH KDUSLVW WKHUHIRUH KDV DPSOH WLPH WR
IROG RU XQIROG D SHGDO� 0XOWL�SHGDOOLQJ LV QRW H[SOLFLWO\ ZULWWHQ LQ WKH 6SRKUކV PXVLF�
EXW ZK\ GRHV 6SRKUކV FRPSRVLWLRQDO VW\OH RI ZULWLQJ LQFRUSRUDWH UHVWV SUHFLVHO\
ZKHUH D SHGDO QHHGV WR EH IROGHG RU XQIROGHG" 7KH UKHWRULFDO VLOHQFHV LQ WKH PXVLF
DUH WKH LPSOLFLW FOXH WR 6SRKUކV KDUS FRPSRVLWLRQDO VW\OH DQG 'RUHWWH 6SRKUކV SHGDO
WHFKQLTXH�
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����� 'RUHWWH 6SRKU

'RURWK«H +HQULHWWH 6FKHLGOHU ������������ FDOOHG 'RUHWWH� ZDV ERUQ LQ *RWKD�
GDXJKWHU RI -RKDQQ 'DYLG 6FKHLGOHU ������������ DQG 6RSKLH (OLVDEHWK 6XVDQQH
6FKHLGOHU Q«ª 3UH\¡LQJ �G� ���� RU ������� +HU IDWKHU ZDV FRXUW FHOOLVW DQG
FRPSRVHU DQG KHU PRWKHU ZDV RQH RI WKH WZR VLQJHUV HPSOR\HG DW WKH *RWKD FRXUW
IURP ����� 'RUHWWH KDG WZR PDWHUQDO XQFOHV ZKR DOVR SOD\HG DW FRXUW XS WR �����
)ULHGULFK :LOKHOP �YLROLQLVW� DQG &DUO 6FKHLGOHU �FHOOLVW�� 7KH\ ERWK IRUPHG SDUW RI
6SRKUކV UHJXODU TXDUWHW LQ *RWKD�

/LWWOH LV NQRZQ DERXW 'RUHWWHކV OLIH� H[FHSW WKURXJK 6SRKUކV DXWRELRJUDSK\ DQG
QHZVSDSHU GHVFULSWLRQV RI KHU SHUIRUPDQFHV� 6KH NHSW D GLDU\� EXW WKLV ZDV ORVW
DIWHU KHU GHDWK� 6RPH RI KHU OHWWHUV KDYH VXUYLYHG WR /RXLV� RQH WR KHU GDXJKWHU
,GD� DQG RQH WR &ODUD 6FKXPDQQ��

0XVLFDO FDUHHU WR ����

'RUHWWH SOD\HG WKH SLDQR DQG KDUS� DQG SOD\HG WKH YLROLQ VX೨LFLHQWO\ ZHOO WR SOD\
9LRWWL GXHWV ZLWK 6SRKU� 6KH NQHZ ERWK ,WDOLDQ DQG )UHQFK DV ZHOO DV KHU QDWLYH
WRQJXH� *HUPDQ� +HU HDUOLHVW GRFXPHQWHG FRQFHUWV RQ WKH KDUS DQG SLDQR DUH IURP
����� ZKHQ VKH ZDV VWLOO IRXUWHHQ�\HDUV�ROG� )RXU RI KHU SHUIRUPDQFHV IURP WKDW \HDU
DUH UHSRUWHG LQ WKH *RWKDLVFKHQ JHOHKUWHQ =HLWXQJ�� 6KH SHUIRUPHG D 9DULDWLRQHQމ
DXI GHU +DUIHފ RQ $SULO �� ����� D VHFRQG FRQFHUW ZKHUH VKH SOD\HG SLDQR� D WKLUG
SHUIRUPDQFH RQ 'HFHPEHU ��� SOD\LQJ D DUIHQFRQ]HUW+މ YRQ .OHHEHUJފ�� DQG D
೩QDO FRQFHUW� RQ 'HFHPEHU ��� ZKHUH VKH SOD\HG 0R]DUWކV WZR�SLDQR &RQFHUWR
ZLWK &DUROLQH 6FKOLFN RQ WZR SLDQRV�� $OO FRQFHUWV WRRN SODFH LQ WKH 0RKUHQHVDDOH
*RWKD�� 'RUHWWH SHUIRUPHG ZLWK KHU PRWKHU� 0DGDPH 6FKHLGOHU DQG /RXLV 6SRKU
LQ D FRQFHUW LQ /HLS]LJ RQ 'HFHPEHU ��� ����� 7KHUH VKH SHUIRUPHG D ފRQFHUW&މ

�$OO ELRJUDSKLFDO LQIRUPDWLRQ FRPHV IURP� &OLYH %URZQ� /RXLV 6SRKU �&DPEULGJH� &DPEULGJH
8QLYHUVLW\ 3UHVV� ������ 6SRKU� /HEHQVHULQQHUXQJHQ� *¸WKHO� 7KHPDWLVFK�ELEOLRJUDSKLVFKHV 9HU]HLFKQLV�
:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF �����ފ������� )UHLD +R೨PDQQ� ,QVWUXPHQW XQG
.¸USHU �)UDQNIXUW DP 0DLQ� ,QVHO� ������ ���ހ��� *LVD 6WHJXZHLW� ފHLEVELOGHU:މ LQ *RWKD XP �����
]ZLVFKHQ $QSDVVXQJ XQG $XIEHJHKUHQ �'UXFNPHGLHQ]HQWUXP� ������ (OL]DEHWK 'REULW]VFK� %DURFNHU
%¾KQHQ]DXEHU� 'DV (NKRI�7KHDWHU LQ *RWKD �0¾QFKHQ� %D\HULVFKH 9HUHLQVEDQN� ������ , WKDQN 'U� .DUO
7UDXJRWW *ROGEDFK� 'LUHFWRU RI WKH 6SRKU 0XVHXP� &DVVHO� *HUPDQ\ IRU KLV FRPPHQWV DQG UHVHDUFK
KHOS� $QQD 7HUHVD 0DF¯DV *DUF¯D� O)މ DUSD H LQVWUXPHQWRV HPSDUHQWDGRV \ VX SUHVHQFLD HQ OD REUD GH
-RKDQ :ROIJDQJ YRQ *RHWKHފ �3K'� 8QLYHUVLGDG FRPSOXWHQVH GH 0DGULG� ������ ��� JLYHV DQ LQFRUUHFW
ELUWKGDWH IRU 'RUHWWH�
�/RXLV 6SRKU DQG 'RUHWWH 6SRKU� /RXLV 6SRKU � %ULHIZHFKVHO PLW VHLQHU )UDX 'RUHWWH� HG� )RONHU

*¸WKHO �.DVVHO� %¦UHQUHLWHU� ������ 'RUHWWH 6SRKU� RUHWWH'މ 6SRKU DQ &ODUD 6FKXPDQQފ� � %O� KV� P�
HLJHQK� 8� � ��� [ ���� FP� �'HFHPEHU ��� ������ KWWS���KDQVRSDF�VOXE�GUHVGHQ�GH�FJL�ELQ�VOXE�SO"WB
WXQQHO LGQ	LGQ E�������
�6WHJXZHLW� ފHLEVELOGHU:މ LQ *RWKD XP ����� ���ހ��� 6WHJXZHLW FLWHV IRXU SXEOLF SHUIRUPDQFHV RI

'RUHWWH� FLWHG LQ WKH *RWKDLVFKHQ JHOHKUWHQ =HLWXQJ� �����
�&KULVWLDQ *RWWOLHE &RPSRVLWHXU .OHHEHUJ� *UDQG FRQFHUW SRXU OH SLDQR IRUWH RX OD KDUSH DYHF GHX[

YLRORQV� DOWR HW EDVVH� XQH ೝ½WH� GHX[ KDXWERLV� GHX[ EDVVRQV� GHX[ FRUV RX WURPSHWWHV HW WLPEDOHV� 2S�
� �$XJVEXUJ� *RPEDUW� ������ &KULVWLDQ *RWWOLHE .OHHEHUJ� &RQFHUW I¾U +DUIH RGHU 3LDQRIRUWH� Q�G��
KWWSV���RSDF�ULVP�LQIR�PHWDRSDF�VHDUFK"LG ULVP����������
�:� $� 0R]DUW� &RQFHUWR LQ (V I¾U ]ZHL &ODYLHUH� .�����
�6WHJXZHLW� ފHLEVELOGHU:މ LQ *RWKD XP ����� ���ހ���

http://hansopac.slub-dresden.de/cgi-bin/slub.pl?t_tunnel=idn&idn=b132196
http://hansopac.slub-dresden.de/cgi-bin/slub.pl?t_tunnel=idn&idn=b132196
https://opac.rism.info/metaopac/search?id=rism200045783
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E\ %DFNRIHQ�� D ފDQWDLVLH(މ RQ WKH KDUS DQG VKH DFFRPSDQLHG KHU PRWKHU VLQJLQJ
0R]DUWކV $ULH .���� 1RQމ WHPHU� DPDWR EHQHފ���

-RKDQQ *HRUJ +HLQULFK %DFNRIHQ ������������ FODULQHWWLVW� EDVVHW KRUQLVW DQG
KDUSLVW DW WKH *RWKD FRXUW LV QDPHG E\ 6SRKU DV KHU WHDFKHU� EXW LW ZRXOG DSSHDU
WKDW 'RUHWWH ZDV DOUHDG\ SHUIRUPLQJ LQ SXEOLF EHIRUH %DFNRIHQ DUULYHG LQ *RWKD���

0XVLFDO FDUHHU DIWHU ���� DV D SHUIRUPHU DQG WHDFKHU

/RXLV 6SRKU ZDV DSSRLQWHG .RQ]HUWPHLVWHU LQ 2FWREHU ���� DW WKH *RWKD FRXUW DQG
KH UHPDLQHG LQ WKLV SRVLWLRQ XQWLO 6HSWHPEHU ����� ,Q KLV DXWRELRJUDSK\� 6SRKU
D೨HFWLRQDOO\ UHPLQLVFHV DERXW WKHLU FRXUWVKLS DQG ZKHQ KH SURSRVHG PDUULDJH WR
'RUHWWH� ROOHQ:މ ZLU VR I¾UV /HEHQ PLWHLQDQGHU PXVL]LHUHQ"ފ�� 7KH FRXSOH PDUULHG
RQ )HEUXDU\ �� ����� DQG WKH\ KDG WKUHH FKLOGUHQ WKDW VXUYLYHG WR DGXOWKRRG� (PLOLH
�E� ����������� -RKDQQD 6RSKLH /RXLVH �,GD� ����������� DQG 7KHUHVH ������������

7KHLU SURIHVVLRQDO OLIH DV D GXR LQYROYHG VHYHUDO (XURSHDQ FRQFHUW WRXUV LQFOXGLQJ
WKUHH H[WHQGHG WRXUV�

ޏ 0LG�2FWREHU WR 0DUFK�$SULO ����� >:HLPDU@ހ/HLS]LJ�'UHVGHQ�3UDJXH�
5HJHQVEXUJ�0XQLFK�$XJVEXUJ�6WXWWJDUWހ.DUOVUXKH�+HLGHOEHUJ�)UDQNIXUW�

ޏ 2FWREHU ���� WR 0DUFK ����� :HLPDU�/HLS]LJ�%DXW]HQ�:URFODZ �RUJLQDOO\
SODQQHG 6W� 3HWHUVEXUJ��/HLJQLW]�*ORJDX�%HUOLQ�+DPEXUJ�/¾EHFN�+DPEXUJ�

ޏ 2FWREHU ���� WR $SULO ����� /HLS]LJ�>'UHVGHQ@3ހUDJXH�9LHQQD���

)URP $SULO ��� ������� 'RUHWWH ZDV HPSOR\HG DV VROR SOD\HU DQG PXVLF WHDFKHU WR
WKH 3ULQFHVV DW WKH *RWKD FRXUW� 7KLV SRVLWLRQ ZDV R೨HUHG WR KHU E\ WKH 'XFKHVV
&DUROLQH $PDOLH���

D'މ VLH PLFK VRZLH PHLQH )UDX K¸FKVW XQJHUQ VR ODQJH EHL GHQ
+RINRQ]HUWHQ YHUPLVVHQ ZHUGH� VR HUELHWH VLH VLFK� ZHQQ LFK GLH 5HLVH
DXIJHEHQ XQG EDOGLJVW QDFK *RWKD ]XU¾FNNHKUHQ ZROOH� PHLQHU )UDX

�%DFNRIHQ� $QOHLWXQJ� ����� 2QH PRYHPHQW RI D &RQFHUWR LQ %�೪DW PDMRU E\ %DFNRIHQ LV IRXQG DW WKH
HQG RI WKLUG HGLWLRQ RI KLV PHWKRG�
HUOLQLVFKH%މ�� PXVLNDOLVFKH =HLWXQJފ� ����� 1R� ���� ���� $0=� ����� ����
��6WHJXZHLW� ފHLEVELOGHU:މ LQ *RWKD XP ����� ���ހ��� 7KH *RWKDLVFKHQ JHOHKUWHQ =HLWXQJ UHSRUWV
WKDQ %DFNRIHQ SOD\HG D FRQFHUW LQ *RWKD RQ $XJXVW �� ����� EXW 'RUHWWH KDG DOUHDG\ SHUIRUPHG LQ SXEOLF
LQ $SULO �����
��6SRKU� /HEHQVHULQQHUXQJHQ� ��� 6KDOOމ ZH PDNH PXVLF WRJHWKHU IRU HYHU"ފ
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� 7DEOH ,,,��� ������� :XOIKRUVW OLVWV
WKLUWHHQ SHUIRUPDQFHV RI 'RUHWWH IURP ���������� ZKLFK ZHUH UHYLHZHG� 7KLV LV QRW D FRPSOHWH OLVW RI
'RUHWWHކV SHUIRUPDQFHV� DV 'RUHWWH FRQWLQXHG WR SHUIRUP RQ WKH KDUS XS WR ���� DQG RQ WKH SLDQR IRU
WKH UHPDLQGHU RI KHU OLIH�
��6WHJXZHLW� ފHLEVELOGHU:މ LQ *RWKD XP ����� ����
��.DUROLQH $PDOLH RI +HVVH�.DVVHO ������������ 'XFKHVV RI 6D[H�*RWKD�$OWHQEXUJ� GDXJKWHU RI
/DQGJUDYH �ODWHU 3ULQFH� :LOOLDP , RI +HVVH DQG VHFRQG ZLIH RI (PLO /HRSROG $XJXVW ������������
'XNH RI 6D[H�*RWKD�$OWHQEXUJ� 7KH 3ULQFHVV PHQWLRQHG LQ WKH TXRWH XQGHUQHDWK ZDV /RXLVH 'RURWKHD
3DXOLQH &KDUORWWH )UHGHULFND $XJXVWH ������������ 3ULQFHVV /RXLVH RI 6D[H�*RWKD�$OWHQEXUJ� GDXJKWHU
'XNH RI 6D[H�*RWKD�$OWHQEXUJ IURP KLV ೩UVW PDUULDJH�
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DOV (QWVFK¦GLJXQJ GDI¾U HLQH $QVWHOOXQJ DOV 6RORVSLHOHULQ EHL GHQ
+RINRQ]HUWHQ XQG DOV 0XVLNOHKUHULQ GHU 3ULQ]HVVLQ ]X YHUVFKD೨HQފ���

7KLV SRVLWLRQ H೨HFWLYHO\ ODVWHG XQWLO 2FWREHU ����� ZKHQ WKH 6SRKU FRXSOH DJDLQ
GHSDUW RQ WKHLU WKLUG FRQFHUW WRXU WR 9LHQQD� EXW 'RUHWWH GLG QRW R೨LFLDOO\ OHDYH
WKLV SRVLWLRQ XQWLO 0D\ ������� 7KH 7KHDWHU DQ GHU :LHQ� HQJDJHG /RXLV DV
ފ2UFKHVWHUGLUHNWRUމ DQG 'RUHWWH DV 6RORVSLHOHULQމ DXI GHU +DUIHފ E\ 0D\ ����� EXW
WKHUH LV QR HYLGHQFH WKDW VKH DFWXDOO\ HYHU SHUIRUPHG WKHUH��� 2QO\ WKUHH SXEOLF
FRQFHUWV RI WKH 6SRKUV DUH UHFRUGHG LQ WKH QHZVSDSHUV GXULQJ WKHLU VRMRXUQ LQ
9LHQQD� 7KH ೩UVW FRQFHUW WRRN SODFH RQ )HEUXDU\ ��� ����� DQRWKHU RQ -DQXDU\ ���
����� DQG WKHLU ೩QDO FRQFHUW EHIRUH OHDYLQJ 9LHQQD SHUPDQHQWO\� RQ 0DUFK ��� �����
$OO FRQFHUWV WRRN SODFH LQ WKH 5HGRXWHQVDDO��� 'RUHWWH JDYH ELUWK WR WKHLU RQO\ VRQ�
)ULHGULFK RQ -XO\ �� ����� EXW KH GLHG OHVV WKDQ WKUHH PRQWKV DIWHUZDUGV���

'XULQJ WKH VXPPHU RI ����� WKH 6SRKUV VWD\HG ZLWK 3ULQFH RI &DURODWK�%HXWKHQ RQ
KLV 6LOHVLDQ HVWDWH� ZKHUH 'RUHWWH WDXJKW KLV VHYHQWHHQ�\HDU�ROG GDXJKWHU 'RURWKHD
WKH KDUS DQG KLV ೩IWHHQ�\HDU�ROG GDXJKWHU +HQULHWWH WKH SLDQR���

'RUHWWH SHUIRUPHG LQ SXEOLF IRU WKH ODVW WLPH� ZKLOH RQ WKHLU /RQGRQ WRXU LQ �����
6KH SOD\HG DW OHDVW WKUHH SXEOLF SHUIRUPDQFHV GXULQJ WKHLU VWD\� WKH ೩UVW FRQFHUW RQ
$SULO ��� ����� DW WKH &LW\ $PDWHXU &RQFHUW� 7KH VHFRQG RFFXUUHG RQ $SULO ��� DW
WKH 3KLOKDUPRQLF FRQFHUW VHDVRQ�� DQG WKH ೩QDO FRQFHUW WRRN SODFH RQ 7KXUVGD\�
-XQH �� ����� DW WKH 1HZ $UJ\OO 5RRPV���

6SRKU ZULWHV LQ KLV DXWRELRJUDSK\ WKDW DIWHU WKLV WRXU� KH EHJJHG 'RUHWWH WR UHWLUH
IURP KDUS SOD\LQJ IRU KHDOWK UHDVRQV��� 'RUHWWH GLHG RQ 1RYHPEHU ��� ����� DQG
DIWHUZDUGV 6SRKU VHOGRPO\ SHUIRUPHG ZLWK KDUS� 2QH FRQFHUW LV GRFXPHQWHG ZLWK
0DULH /RHZ LQ .DVVHO DQG 6SRKU DOVR PD\ KDYH SHUIRUPHG ZLWK KLV QLHFH 5RVDOLH
6SRKU� GDXJKWHU RI KLV EURWKHU :LOKHOP���

��6SRKU� /HEHQVHULQQHUXQJHQ� ���� V$މ VKH ZLOO PLVV QRW RQO\ PH� EXW DOVR P\ ZLIH� IURP WKH FRXUW
FRQFHUWV� VKH KDV R೨HUHG XV� ZKHQ , ZDQW WR JLYH XS WUDYHOOLQJ DQG DV VRRQ DV SRVVLEOH ZKHQ , FDQ UHWXUQ
WR *RWKD� HPSOR\PHQW WR P\ ZLIH� DV FRPSHQVDWLRQ� DV D VROR SOD\HU DW WKH FRXUW FRQFHUWV DQG PXVLF
WHDFKHU WR WKH 3ULQFHVVފ�
��,ELG�� ����
��$0=� 0DUFK ��� ����� ���� VRORމ SOD\HU RQ WKH KDUSފ� $OVR FLWHG LQ +R೨PDQQ� ,QVWUXPHQW XQG
.¸USHU� ���� +R೨PDQ LPSOLHV WKDW 'RUHWWH SHUIRUPHG PDQ\ WLPHV LQ 9LHQQD� ZLWKRXW TXRWLQJ DQ\
HQJDJHPHQW DW WKH 7KHDWHU DQ GHU :LHQ�
��$0=� )HEUXDU\ ��� ����� ���� $0=� -DQXDU\ ��� ����� ��� $0=� 0DUFK ��� ����� ����
��%URZQ� /RXLV 6SRKU� ���
��6SRKU� /HEHQVHULQQHUXQJHQ� ���� 3ULQFH +HLQULFK .DUO (UGPDQQ ,,, )¾UVW ]X &DURODWK�%HXWKHQ
������������ 'RURWKHD &DURODWK ������������ +HQULHWWH 6RSKLH .RQVWDQ]H ������������
7KHމ�� 0LUURU RI )DVKLRQފ� 7KH 0RUQLQJ &KURQLFOH� 0D\ �� �����
��6SRKU� /HEHQVHULQQHUXQJHQ� 9RO� �� ��� IRRWQRWH �� ����
��'RUHWWH VX೨HUHG ފ1HUYHQ೩HEHUމ IURP DIWHU WKH ELUWK RI KHU VHFRQG FKLOG� ,Q WKH EHJLQQLQJ RI WKH
QLQHWHHQWK FHQWXU\� WKLV PHDQW VHYHUDO DLOPHQWV IURP FKURQLF IDWLJXH� DLOPHQWV RI WKH OLYHU RU JDOO�
EDFWHULD LQ WKH LQWHVWLQH� SQHXPRQLD DQG W\SKXV� 7KH WHUP ZDV RIWHQ XVHG IRU PHQ WR UHIHU WR 7\SKXV
DQG ZDV ULIH GXULQJ WKH 1DSROHRQLF :DUV� $XJXVW )ULHGHULFK +HFNHU� 8HEHU GLH 1HUYHQ೜HEHU� ZHOFKH LQ
%HUOLQ LP -DKUH ���� KHUUVFKWHQ� QHEVW %HPHUNXQJHQ ¾EHU GLH UHL]HQGH� VW¦UNHQGH XQG VFKZ¦FKHQGH
.XUPHWKRGH �)� 0DXUHU� ������ ���
��6HH $UWKXU $EHOO� 6RPHމ 8QNQRZQ /HWWHUV RI /RXLV 6SRKU0ފ�XVLFDO &RXULHU /;,� QR� � ������� ���ހ��
$UWKXU $EHOO� 6RPHމ 8QNQRZQ /HWWHUV RI /RXLV 6SRKUފ� 0XVLFDO &RXULHU /;,� QR� � ������� ��ހ� 5RVDOLH
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����� 'RUHWWH 6SRKUކV KDUSV

'RUHWWH ೩UVW RZQHG D ފ6WUDVVEXUJHUމ KDUS� PHDQLQJ D KDUS IURP 6WUDVERXUJ� ZKLFK
VKH KDG UHFHLYHG IURP WKH 'XFKHVV RI %UXQVZLFN�/¾QHEXUJ DV D JLIW��� 7KLV KDUS
ZDV SUREDEO\ EXLOW E\ WKH HLJKWHHQWK�FHQWXU\ 6WRUFN IDPLO\ RI LQVWUXPHQW EXLOGHUV���

%HWZHHQ -XQH ���� DQG 2FWREHU ���� WKH 6SRKUV ERXJKW D +HQUL 1DGHUPDQ KDUS�
PRVW OLNHO\ ZLWK �� VWULQJV� ZLWK D SLWFK UDQJH IURP )� WR G���� $V WKLV KDUS ZDV
EXLOW LQ 3DULV� LW ZDV SUREDEO\ EXLOW IRU D SLWFK EHWZHHQ $ �������+]��� 6SRKU
FRQVWUXFWHG D VSHFLDO FDUULDJH WR FDUU\ WKLV KDUS RQ WKHLU PDQ\ FRQFHUW WRXUV���

6SRKU KDG FRQVLGHUHG EX\LQJ DQ (UDUG KDUS LQ ���� IRU 'RUHWWH� ,Q D OHWWHU IURP
/RXLV 6SRKU WR 3HWHUކV HGLWLRQV LQ /HLS]LJ GDWHG �RWKD*މ $XJXVW ��� �ފ���� 6SRKU
ZULWHV�

VކHQQ:މ PLU HLQLJHUPDDVVHQ P¸JOLFK LVW� ZHUGH LFK DOOVGDQQ DXFK QDFK
/HLS]LJ NRPPHQ� XQ ,KUH (UKDUGކVFKHQ +DUIHQ ]X VHKHQ XQG I¾U PHLQH
)UDX HLQH DXV]XVXFKHQ� 6FKRQ ODQJH ZDU GLHVV PHLQ VHKQOLFKVWHU
:XQVFKފ���

,W ZRXOG DSSHDU WKDW WKLV SXUFKDVH QHYHU FDPH WR IUXLWLRQ���

:HEHU DWWHQGHG WZR FRQFHUWV RI WKH 6SRKUކV LQ *RWKD RQ 6HSWHPEHU �� DQG ���
����� 1HDU WKH HQG RI WKH GXR VRQDWD� :HEHU ZULWHV WKDW RQ DFFRXQW RI D QHZ KDUS�
D VWULQJ EURNH DQG WKHQ HLQމ 3HGDO K¦QJHQ EOLHEފ���

'RUHWWHކV 1DGHUPDQ KDUS ZDV DOVR QRWHG LQ D VRPHZKDW QHJDWLYH UHYLHZ IURP D
FRQFHUW LQ =XULFK LQ �����

LH'މ 9LUWXRVLW¦W GHV +DUIHQVSLHOV GHU )UDX 6SRKU LVW EHVRQGHUV
DXVJH]HLFKQHW LQ 6SUXɻQJHQ XQG LP 3HGDOJHEUDXFK� 6R JUR¡ GHU
%H\IDOO ZDU� VR PXVVWH HU GRFK EH\ GHQ 1LFKWNHQQHUQ JHVFKP¦OHUW

6SRKU ������������ KDUSLVW DQG QLHFH RI /RXLV DQG 'RUHWWH 6SRKU� 6KH UHWLUHG IURP SXEOLF SHUIRUPDQFHV
DIWHU KHU PDUULDJH WR WKH &RXQW YRQ 6DXUHUPD�
��6SRKU� /HEHQVHULQQHUXQJHQ� ���� 'XFKHVV %UXQVZLFN�/¾QHEXUJ� 3ULQFHVV $XJXVWD RI *UHDW %ULWDLQ
����������� PDUULHG &KDUOHV :LOOLDP )HUGLQDQG� 'XNH RI %UXQVZLFN�:ROIHQE¾WWHO ����������� LQ �����
��6HH 3LHUUH� /HV IDFWHXUV GކLQVWUXPHQWV GH PXVLTXH� ������� 9DQQHV� LFWLRQQDLUH'މ XQLYHUVHOފ�� �������
6HH DOVR ,QWURGXFWLRQ� IRRWQRWH ���
��6HH VWHP\6މ RI SLWFK QRWDWLRQފ� XQGHU �ފEEUHYLDWLRQV$މ SDJH [�
��:ROI� ފ�7LPHOLQH�3HGDOKDUSVމ (PDLO FRUUHVSRQGHQFH ZLWK %HDW :ROI� -XQH ��� �����
��6SRKU� /HEHQVHULQQHUXQJHQ� ���� 0D[ 0DULD YRQ :HEHU� &DUO 0DULD YRQ :HEHU� HLQ /HEHQVELOG�
YRO� � �(� .HLO� ������ ���� &DUO 0DULD YRQ :HEHU ������������ FRPSRVHU� FRQGXFWRU� SLDQLVW DQG FULWLF�
+H PHQWLRQV WKDW 'RUHWWH ZDV SOD\LQJ RQ D QHZ KDUS IRU WZR FRQFHUWV WKDW KH DWWHQGHG LQ *RWKD RQ
6HSWHPEHU �� DQG ��� ����� 7KHUH LV QR PHQWLRQ RI D QHZ LQVWUXPHQW LQ 6SRKUކV DXWRELRJUDSK\ DQG LW
ZRXOG DSSHDU WKDW 'RUHWWH ZDV VWLOO SOD\LQJ RQ KHU 1DGHUPDQ LQ ����� 6HH QH[W IRRWQRWH�
��$0=� ����� ���� I,މ LW LV WR VRPH H[WHQW SRVVLEOH� , ZLOO WKHQ DOVR FRPH WR /HLS]LJ WR VHH \RXU (UDUG
KDUSV DQG FKRRVH RQH IRU P\ ZLIH� )RU D ORQJ WLPH� WKLV KDV EHHQ P\ GHDUHVW ZLVKފ�
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ���� IRRWQRWH ��
��9RQ :HEHU� &DUO 0DULD YRQ :HEHU� ������ 7KHUH LV QR HYLGHQFH WKDW 'RUHWWH HYHU ERXJKW D QHZ KDUS
DIWHU ����� 7KH SHGDO WKDW ZDV OHIWމ KDQJLQJފ FRXOG LQGLFDWH WKDW WKH SHGDO URG EURNH� WKH ORQJ PHWDO URG
WKDW UXQV WKURXJK WKH FROXPQ RI WKH KDUS DQG OLQNV WKH SHGDOV WR WKH PHFKDQLVP LQ WKH QHFN� :KHQ WKLV
KDSSHQV� WKH SHGDO GRHV QRW IXQFWLRQ DQ\PRUH� PHDQLQJ WKDW WKH YLEUDWLQJ OHQJWK RI WKH VWULQJ FDQQRW
EH DOWHUHG�
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ZHUGHQ GXUFK GHQ 8PVWDQG� GDVV VLH HLQH VR PLWWHOP¦¡LJH� LQ GHU
0LWWH KHUXP� �GHU XQ� XQG HLQJHVWULFKHQHQ 2FWDYH� VFKOHFKWH +DUIH
KDW� HLQH ¦OWHUH 1DGHUPDQQLVFKH� :LU KDEHQ KLHU EHVVHUH� QLFKW EOR¡
1DGHUPDQQLVFKH� QHXHUH VRQGHUQ (UKDUGLVFKH� $XFK HLQ KLHUVLJHU
'LOHWWDQW GHU LQVWUXPHQW %DXNXQVW� +U� 1RW]� KDW HLQH ZHLW EHVVHUH
YHUIHUWLJHW� :DV +U� 6SRKU I¾U VHLQH Z¾UGLJH *DWWLQ FRPSRQLHUW KDW� LVW
YRUWUH೬LFK� ZHQQ HU DXFK GDV :HVHQ XQG GLH 3U¦VWDQ] GHU +DUIH�LFK
ZLOO QLFKW VDJHQ� QLFKW ]X NHQQHQ VFKLHQW��DEHU GRFK EH\ ZHLWHP QLFKW
HUVFK¸SIW���

2Q WKH ZD\ WR /RQGRQ LQ )HEUXDU\ ����� LW ZDV GHFLGHG WR OHDYH 'RUHWWHކV KDUS LQ
%UXVVHOV� DV 6SRKU ZDQWHG WR EX\ 'RUHWWH D QHZ (UDUG KDUS ¢ GRXEOH PRXYHPHQW���

:KHQ WKH\ DUULYHG� WKH 6SRKUކV YLVLWHG WKH (UDUG FRPSDQ\� ,Q 6SRKUކV DXWRELRJUDSK\
KH ZULWHV�

,P +DXVH GHV +HUUQ 5LHV KDWWH LFK DXFK GLH %HNDQQWVFKDIW GHV +HUUQ
(UDUG� GHP &KHI GHV /RQGRQHU +DXVHV IUªUHV (UDUG� JHPDFKW XQG
LQ %HJOHLWXQJ PHLQHU )UDX EHUHLWV GDV 0DJD]LQ YRQ IHUWLJHQ +DUIHQ
EHVXFKW� :LU NRQQWHQ XQV MHGRFK QLFKW HQWVFKOLH¡HQ� VRJOHLFK HLQH
GHUVHOEHQ DXV]XZ¦KOHQ� GD 'RUHWWH HUVW HUSUREHQ PX¡WH� ZHOFKH *U¸¡H
LKU DP PHLVWHQ ]XVDJHQ Z¾UGH� XQG RE VLH VLFK ¾EHUKDXSW DQ GHQ QHXHQ
0HFKDQLVPXV ZHUGH JHZ¸KQHQ N¸QQHQ� 'LHVHU 9HUOHJHQKHLW PDFKWH
+HUU (UDUG GDGXUFK HLQ (QGH� GD¡ HU VLFK IUHXQGOLFKVW HUERW� LKU HLQH
+DUIH QDFK LKUHU $XVZDKO I¾U GLH 'DXHU GHV /RQGRQHU $XIHQWKDOWHV
]X OHLKHQ� GLH VLH GDQQ� ZHQQ VLH LKU QLFKW ]XVDJH� JHJHQ HLQH DQGHUH
YHUWDXVFKHQ RGHU DXFK JDQ] ]XU¾FNJHEHQ N¸QQH� 'LHV QDKP VLH PLW
'DQN DQ XQG EHJDQQ QXQ VRJOHLFK� VLFK DXI GHP QHXHQ ,QVWUXPHQWH
HLQ]X¾EHQ� (V ZROOWH LKU GLHV DEHU DQIDQJV JDU QLFKW UHFKW JHOLQJHQ�
GHQQ HUVWOLFK ZDU GLH QHXH +DUIH� REJOHLFK YRP NOHLQVWHQ )RUPDW� GRFK
QRFK XP HLQ EHGHXWHQGHV JU¸¡HU VRZLH DXFK VW¦UNHU EH]RJHQ DOV LKUH
HLJHQH XQG YHUODQJWH GDKHU YLHO PHKU .UDIWDQVWUHQJXQJ� XQG ]ZHLWHQV
ZXUGH HV LKU VHKU VFKZHU� VLFK DQ GHQ QHXHQ 0HFKDQLVPXV ¢ GRXEOH
PRXYHPHQW ]X JHZ¸KQHQ� GD VLH GHQ HLQIDFKHQ YRQ .LQGKHLW DQ JH¾EW
KDWWH� 6LH VDK GDKHU EDOG HLQ� GD¡ VLH DXI GLHVHU +DUIH HUVW QDFK
0RQDWHQ ZHUGH ¸೨HQWOLFK VSLHOHQ N¸QQHQ� XQG LFK EHVFKOR¡ GHVKDOE� VLH
QXU HLQPDO LQ PHLQHP %HQH೩]NRQ]HUW DXIWUHWHQ ]X ODVVHQ� XP GLHVHP
GDGXUFK HLQHQ EHVRQGHUQ 5HL] ]X JHEHQ���

��$0=� ����� ���� 7KHމ YLUWXRVLW\ RI WKH KDUS SOD\LQJ RI 0UV 6SRKU LV SDUWLFXODUO\ H[FHOOHQW LQ OHDSV
DQG WKH XVH RI SHGDOV� )URP KRZ JUHDW WKH DSSODXVH ZDV� WKH QRQ�FRQQRLVVHXUV ZHUH QRW OHVV VDWLV೩HG
E\ WKH IDFW WKDW VKH KDV VXFK DQ DYHUDJH� EDG KDUS� LQ WKH PLGGOH UDQJH� �RQ WKH VWDYH DQG OHYHU OLQHV��
DQ ROGHU 1DGHUPDQQ RQH� :H KDYH KHUH EHWWHU� QRW MXVW 1DGHUPDQQ KDUSV� EXW WKH QHZ (UDUG RQHV�
(YHQ WKH GLOHWWDQWH LQVWUXPHQW PDNHU� +U� 1RW] KDV SURGXFHG D IDU EHWWHU >LQVWUXPHQW@� :KDW 0U� 6SRKU
FRPSRVHG IRU KLV GLJQL೩HG ZLIH� LV H[FHOOHQW� EXW KH >GRHV QRW H[SORLW@ WKH QDWXUH DQG IXOO FDSDFLWLHV RI
WKH KDUS � , ZLOO QRW VD\ WKDW KH GRHV QRW NQRZ KRZ WR GR WKLVފ�
��6SRKU� /HEHQVHULQQHUXQJHQ� 9RO� �� ��� ,Q D OHWWHU WR VLVWHU� 3LHUUH (UDUG PHQWLRQV WKDW KH KHDUG
'RUHWWH SOD\ IRU WKH ೩UVW WLPH LQ /RQGRQ LQ ����� 5REHUW $GHOVRQ� HPDLO FRUUHVSRQGHQFH� 0DUFK ���
�����
��,ELG�� 9RO� �� ��� Q,މ WKH KRXVH RI 0U 5LHV� , KDG DOVR PDGH WKH DFTXDLQWDQFH RI 0U� (UDUG� WKH KHDG RI
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:LWK WKLV KDUS LQ KHU SRVVHVVLRQ��� 6SRKU FRQWLQXHV LQ KLV DXWRELRJUDSK\�

�RUHWWH'މ GLH VLFK RKQHKLQ YRU GHP HUVWHQ ¸೨HQWOLFKHQ $XIWUHWHQ PLW GHU
QHXHQ +DUIH VHKU I¾UFKWHWH� ZDU LQ JUR¡HU 6SDQQXQJ YRU GHP� ZDV GD
NRPPHQ ZHUGH� XQG LFK KDWWH HUQVWOLFKH %HVRUJQLV� GD¡ GLH $XIUHJXQJ�
LQ GHU LFK VLH VDK� VRZRKO LKUHP 6SLHOH DOV LKUHU *HVXQGKHLW QDFKWHLOLJ
VHLQ ZHUGHފ���

7KH WKLUG DQG ODVW FRQFHUW WKDW 'RUHWWH SHUIRUPHG LQ /RQGRQ ZDV DW WKH $UJ\OO 5RRPV
RQ -XQH �� ����� 7KH FRXSOH SOD\HG D VRQDWD IRU YLROLQ DQG KDUS� EXW LW LV QRW NQRZQ
ZKLFK RQH� 7KH VRQDWD LV DGYHUWLVHG DV D QHZމ RQHފ� RQO\ LQ PDQXVFULSW��� VR LW LV WKH
DXWKRUކV RSLQLRQ WKDW WKH 6SRKUV SOD\HG WKHLU PRVW UHFHQWO\ FRPSRVHG VRQDWD� ZKLFK
ZRXOG KDYH EHHQ :R2 �� �(:9 ��� LQ * PDMRU�$�೪DW PDMRU� &RQVLGHULQJ WKH NH\ RI
WKLV VRQDWD DQG LWV SUREDEOH VHW�XS ފEDVHމ NH\� LW SUREDEO\ HQWDLOHG GRXEOH�SHGDOOLQJ
ZLWK ERWK WKH OHIW DQG ULJKW IHHW� 7KH ZRUN ZDV ZULWWHQ LQ ����� 7KH VFRUH LV
FXUUHQWO\ ORVW�

6SRKU ZULWHV H[WHQVLYHO\ DERXW WKLV FRQFHUW� DV LW DFWXDOO\ WXUQV RXW WR EH DOVR
'RUHWWHކV ODVW SXEOLF SHUIRUPDQFH RQ WKH KDUS�

KUHQG¦:މ GHU IROJHQGHQ $ULH VWLPPWH LFK LP 1HEHQVDDOH PHLQHU )UDX
GLH +DUIH XQG VSUDFK LKU 0XW ]X� 'DQQ I¾KUWH LFK VLH LQ GHQ 6DDO�
XQG ZLU QDKPHQ XQVHUH 3O¦W]H HLQ� XP GDV 'XHWW ]X EHJLQQHQ� 6FKRQ
YHUEUHLWHWH VLFK GLH 6WLOOH GHU (UZDUWXQJ� XQG PDQ ODXVFKWH XQVHUQ
HUVWHQ 7¸QHQ� DOV VLFK SO¸W]OLFK YRQ GHU 6WUD¡H KHU HLQ I¾UFKWHUOLFKHV
*HVFKUHL HUKRE� GHP DXFK VRJOHLFK HLQH .DQRQDGH YRQ 3೪DVWHUVWHLQHQ
JHJHQ GLH XQHUOHXFKWHWHQ )HQVWHU GHV 1HEHQVDDOHV IROJWH� %HL GHP
.OLUUHQ GHU 6FKHLEHQ XQG .URQOHXFKWHU VSUDQJHQ GLH 'DPHQ HQWVHW]W
YRQ LKUHQ 3O¦W]HQ DXI� XQG HV IROJWH HLQH XQEHVFKUHLEOLFKH 6]HQH GHU
9HUZLUUXQJ XQG $XIUHJXQJ� 0DQ EHHLOWH VLFK� GLH *DVEHOHXFKWXQJ
GHV 1HEHQVDDOHV DQ]X]¾QGHQޓ� GD¡ QXQ GDV 9RONޓ�ZHLWHU]RJ XQG
VR QDFK XQG QDFK GLH IU¾KHUH 5XKH ZLHGHUNHKUWH� 'RFK GDXHUWH HV

WKH /RQGRQ KRXVH RI WKH IUªUHV (UDUG� DQG LQ WKH FRPSDQ\ RI P\ ZLIH� YLVLWHG WKH >(UDUG@ IDFWRU\� +RZHYHU�
ZH FRXOG QRW GHFLGH VWUDLJKWDZD\� ZKLFK KDUS WR FKRRVH� DV 'RUHWWH ೩UVW KDG WR WU\ RXW ZKDW VL]H ZRXOG
VXLW KHU PRVW� DQG LI VKH FRXOG DW DOO JHW XVHG WR WKH QHZ PHFKDQLVP� 0U� (UDUG UHVROYHG WKLV GLOHPPD�
DV KH NLQGO\ R೨HUHG WR OHQG KHU D KDUS RI KHU FKRLFH IRU WKH GXUDWLRQ RI RXU VWD\ LQ /RQGRQ� ZKLFK VKH
WKHQ� LI LW ZHUH QRW WR KHU OLNLQJ� FRXOG H[FKDQJH LW IRU DQRWKHU� RU HYHQ UHWXUQ LW FRPSOHWHO\� 7KLV VKH
DFFHSWHG ZLWK WKDQNV DQG QRZ LPPHGLDWHO\ EHJDQ WR SUDFWLVH RQ WKH QHZ LQVWUXPHQW� ,W ZDV QRW ೩UVW D
VXFFHVV� EHFDXVH LQ WKH ೩UVW SODFH WKH QHZ KDUS� WKRXJK� EHLQJ WKH VPDOOHVW VL]H� ZDV VWLOO VLJQL೩FDQW
ELJJHU DQG ZLWK KLJKHU WHQVLRQ VWULQJV DV KHU RZQ >KDUS@ DQG WKHUHIRUH UHTXLUHG D ORW PRUH VWUHQJWK�
DQG VHFRQGO\� LW ZDV YHU\ GL೨LFXOW IRU KHU WR JHW XVHG WR WKH QHZ PHFKDQLVP ¢ GRXEOH PRXYHPHQW� VLQFH
VKH KDG DOZD\V SOD\HG WKH VLQJOH�DFWLRQ IURP FKLOGKRRG� 6KH VRRQ WKHUHIRUH UHDOLVHG WKDW LW ZRXOG WDNH
PRQWKV WR SOD\ SXEOLFO\ RQ WKLV KDUS� DQG , WKHUHIRUH GHFLGHG WKDW VKH ZRXOG RQO\ SOD\ RQFH LQ P\ FKDULW\
FRQFHUW� DGGLQJ WR LW D VSHFLDO FKDUPފ�
��7KHUH LV QR UHFRUG RI WKLV ORDQHG KDUS LQ WKH H[LVWLQJ (UDUG OHGJHUV� 5&0� /RQGRQ� , WKDQN 0LNH
%DOGZLQ� (UDW UHVHDUFKHU� IRU KLV DVVLVWDQFH DQG H[SHUWLVH ZLWK WKHVH OHGJHUV�
��,ELG�� 9RO� �� ��� �RUHWWH'މ WKDW DQ\ZD\ ZLWK WKH ೩UVW SXEOLF DSSHDUDQFH ZLWK WKH QHZ KDUS ZDV YHU\
DIUDLG� ZDV LQ JUHDW VWUHVV RI ZKDW ZLOO FRPH� DQG , KDG VHULRXV FRQFHUQV WKDW WKH H[FLWHPHQW LQ ZKLFK ,
VDZ KHU� ZRXOG EH GHWULPHQWDO WR KHU KHDOWKފ�
��7KHމ 0LUURU RI )DVKLRQފ� 7KH 0RUQLQJ &KURQLFOH� -XQH ��� �����
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ODQJH� ELV GDV 3XEOLNXP VHLQH 3O¦W]H LP 6DDOH ZLHGHU HLQQDKP XQG
VLFK VR ZHLW EHUXKLJWH� GD¡ ZLU HQGOLFK EHJLQQHQ NRQQWHQ� ,FK ZDU
GDEHL QLFKW RKQH %HVRUJQLV� GD¡ GHU 6FKUHFNHQ XQG GLH ODQJH 3DXVH
PHLQH )UDX QRFK PHKU DXIJHUHJW KDEHQ Z¾UGH� XQG KRUFKWH GDKHU LQ
JUR¡HU 6SDQQXQJ DXI LKUH HUVWHQ $NNRUGH� DOV GLHVH DEHU LQ JHZRKQWHU
.UDIW HUW¸QWHQ� EHUXKLJWH LFK PLFK VRJOHLFK XQG ¾EHUOLH¡ PLFK QXQ
JDQ] GHU $XIPHUNVDPNHLW DXI XQVHU =XVDPPHQVSLHO� 'LHVHV� ZHOFKHV
LQ 'HXWVFKODQG LPPHU VR VHKU JHIDOOHQ KDWWH� YHUIHKOWH DXFK DXI GDV
HQJOLVFKH 3XEOLNXP VHLQH :LUNXQJ QLFKW� HV VWHLJHUWH VLFK GDKHU GHU
%HLIDOO EHL MHGHP 6DW]H GHV 'XHWWHV XQG ZROOWH DP 6FKOXVVH JDU QLFKW
HQGHQ� $OV ZLU K¸FKVW HUIUHXW ¾EHU GLHVHQ (UIROJ DEWUDWHQ� GDFKWHQ
ZLU EHLGH QLFKW� GD¡ HV GDV OHW]WHPDO JHZHVHQ ZDU� GD¡ 'RUHWWH +DUIH
JHVSLHOW KDWWH���

6SRKUކV ODVW FRPPHQW LQ KLV DXWRELRJUDSK\ DERXW 'RUHWWH DQG KDUSV IROORZV�

V)މ IROJW QXQ HLQH WU¾EH 3HULRGH LQ PHLQHP /HEHQ� DQ GLH LFK QRFK
MHW]W PLW :HKPXW ]XU¾FNGHQNH� 'RUHWWH I¾KOWH VLFK Q¦POLFK LQIROJH GHU
$QVWUHQJXQJ� PLW GHU VLH VLFK DXI GHU QHXHQ +DUIH HLQJH¾EW KDWWH� XQG
GXUFK GLH ZHFKVHOQGHQ (LQGU¾FNH GHV .RQ]HUWDEHQGV VR HUVFK¸SIW XQG
OHLGHQG� GD¡ LFK HUQVWOLFK I¾UFKWHWH� VLH P¸FKWH YRQ HLQHP GULWWHQ $QIDOO
GHV 1HUYHQ೩HEHUV KHLPJHVXFKW ZHUGHQފ���

,W PD\ EH GL೨LFXOW IRU KDUSLVWV WRGD\ WR LPDJLQH WKH JDSLQJ GL೨HUHQFH EHWZHHQ D
KDUS ZLWK D VLQJOH�DFWLRQ DQG D GRXEOH�DFWLRQ SHGDO PHFKDQLVP� DV KDUSLVWV WRGD\
RIWHQ SHUIRUP RQ VHYHUDO VRUWV RI KDUSV� +DUSLVW WRGD\ RIWHQ FRPH IURP WKH PRGHUQ
SHGDO KDUS WR WKH HDUOLHU SHGDO KDUS� 'RUHWWH 6SRKUކV H[SHULHQFH ZDV TXLWH WKH
RSSRVLWH� 7KH GL೨HUHQFHV EHWZHHQ WKH WZR KDUSV PHQWLRQHG E\ 6SRKU DUH� LVVXHV
ZLWK WKH VWULQJ VSDFLQJ� WKH VL]H RI WKH LQVWUXPHQW� WKH H[WUD PXVFXODU VWUHQJWK
UHTXLUHG IRU WKH KDQGV DQG IHHW� DQG WKH GL೨LFXOWLHV RI FRSLQJ ZLWK D QHZ SHGDO
PHFKDQLVP�
��6SRKU� /HEHQVHULQQHUXQJHQ 9RO� �� ��� XULQJ'މ WKH HQVXLQJ DULD , WXQHG LQ D QHDUE\ KDOO� P\ ZLIHކV
KDUS� DQG JDYH KHU FRXUDJH� 7KHQ , OHG KHU LQWR WKH KDOO� DQG ZH WRRN RXU VHDWV WR VWDUW WKH GXHW� 7KHQ
WKH VLOHQFH RI H[SHFWDWLRQ FDPH XSRQ WKH URRP� DQG RQH OLVWHQHG WR RXU ೩UVW QRWHV� ZKHQ VXGGHQO\ IURP
WKH VWUHHW D WHUULEOH FODPRXU DURVH� ZKLFK DW RQFH IROORZHG E\ FDQRQV RI VWRQHV DJDLQVW WKH XQOLW ZLQGRZ
RI WKH VLGH KDOO� ,Q WKH FODWWHU RI SODWHV DQG FKDQGHOLHUV� WKH ZRPHQ MXPSHG IURP WKHLU VHDWV LQ KRUURU�
DQG WKLV ZDV IROORZHG E\ DQ LQGHVFULEDEOH VFHQH RI FRQIXVLRQ DQG H[FLWHPHQW� 7KH\ KDVWHQHG WR OLJKW WKH
JDV OLJKWLQJ LQ WKH VLGH KDOO WR IRUHVWDOO D VHFRQG KLWޓ DQG VR JUDGXDOO\ WKH IRUPHU SHDFH UHFXUUHG� %XW
LW WRRN D ORQJ ZKLOH EHIRUH WKH DXGLHQFH RFFXSLHG WKHLU VHDWV DJDLQ LQ WKH KDOO DQG FDOPHG GRZQ VR IDU
WKDW ZH FRXOG ೩QDOO\ EHJLQ� , ZDV QRW ZLWKRXW FRQFHUQ WKDW WKH WHUURU DQG WKH ORQJ EUHDN ZRXOG KDYH
XQVHWWOHG P\ ZLIH HYHQ PRUH� DQG WKHUHIRUH OLVWHQHG ZLWK JUHDW DWWHQWLYHQHVV WR KHU ೩UVW FKRUGV� EXW DV
WKHVH ZHUH KHDUG LQ WKH XVXDO VWUHQJWK� , FDOPHG GRZQ LPPHGLDWHO\� OHDYLQJ QRZ DOO P\ DWWHQWLRQ WR RXU
>PXVLFDO@ LQWHUDFWLRQ� 7KLV� ZKLFK KDG LQ *HUPDQ\ DOZD\V EHHQ D VXFFHVV� GLG DOVR QRW IDLO WR WRXFK WKH
(QJOLVK SXEOLF� WKHUHIRUH WKH DSSODXVH LQFUHDVHG DW HYHU\ PRYHPHQW RI WKH GXHW DQG GLG QRW ZDQW VWRS
>DSSODXGLQJ@ DW WKH HQG� $V ZH ZHUH GHOLJKWHG ZLWK WKLV VXFFHVV� ZH ERWK GLG QRW WKLQN LW ZDV WKH ODVW
WLPH WKDW 'RUHWWH ZRXOG SOD\ WKH KDUSފ�
��,ELG�� 9RO� �� ��� 7KHUHމ QRZ IROORZHG D GDUN SHULRG LQ P\ OLIH� ZKLFK , VWLOO WKLQN EDFN ZLWK PHODQFKRO\�
'RUHWWH IHOW EHFDXVH RI WKH VWUHVV� ZLWK ZKLFK VKH KDG SUDFWLFHG RQ WKH QHZ KDUS� DQG E\ WKH FKDQJLQJ
LPSUHVVLRQV RI WKH HYHQLQJ� VR H[KDXVWHG DQG XQGHU WHQVLRQ� WKDW , IHDUHG VHULRXVO\� WKDW VKH ZRXOG KDYH
D WKLUG DWWDFN RI QHUYRXV IHYHUފ�
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7KH IROORZLQJ WDEOH JLYHV DQ LGHD RI WKH GL೨HUHQFHV EHWZHHQ WKHVH WZR LQVWUXPHQWV�
'RUHWWH XVHG D 1DGHUPDQ VLQJOH�DFWLRQ KDUS IRU RYHU ೩IWHHQ \HDUV�

7DEOH ���� &RPSDULVRQ RI D 1DGHUPDQ VLQJOH�DFWLRQ KDUS DQG DQ (UDUG
VPDOO PRGHO GRXEOH�DFWLRQ SHGDO KDUS

1DGHUPDQ VLQJOH�DFWLRQ KDUS (UDUG VPDOO PRGHO GRXEOH�DFWLRQ

7\SH RI KDUS VLQJOH�DFWLRQ GRXEOH�DFWLRQ
7\SH RI PHFKDQLVP KDUS ¢ FURFKHWV KDUS ¢ IRXUFHWWHV
3RVVLEOH SLWFK $ �������+] $ �������+]
1R� RI VWULQJV �� VWULQJV �� VWULQJV
5DQJH )��G� (��H�
6WULQJ VSDFLQJ� F�F� ������PP �������PP
6WULQJ VSDFLQJ� F��F� �����PP ���PP
6WULQJ WHQVLRQ �DIWHU /«SLQH ����� ����1 ����1

'RUHWWHކV FDUHHU ZDV HQGHG E\ KHU LOOQHVV DFFRUGLQJ WR 6SRKUކV DXWRELRJUDSK\ DQG
WKH DERYH GL೨LFXOWLHV WKDW VKH H[SHULHQFHG WU\LQJ WR DGDSW WR WKH QHZHU DQG ODUJHU
(UDUG GRXEOH�DFWLRQ SHGDO KDUS� ZLWK WKLFNHU VWULQJV� KLJKHU WHQVLRQ DQG KHDYLHU
SHGDO VSULQJV ZKLFK UHTXLUHG PRUH SK\VLFDO H೨RUW�

,W LV WKH DXWKRUކV RSLQLRQ WKDW WKH SULQFLSDO REVWDFOH IRU 'RUHWWH ZDV WR WUDQVODWH KHU
GRXEOH�SHGDOOLQJ WHFKQLTXH WR WKH QHZ GRXEOH�DFWLRQ SHGDO KDUS� 7KH WZR SULPDU\
GRXEOH�SHGDOOLQJ PRYHV LQYROYH RSHUDWLQJ WKH ) DQG $ SHGDOV ZLWK WKH ULJKW IRRW
DQG WKH ' DQG % SHGDOV ZLWK WKH OHIW IRRW� :KHQ WKH SHGDOV DUH LQ WKH XSSHU ފRSHQމ
SRVLWLRQ RQ WKH VLQJOH�DFWLRQ KDUS� WKH ) DQG $ VWULQJV VRXQG DV SLWFKHV )੣ DQG $੢�
ZKHQ WKH SHGDOV DUH ORZHUHG WKH SLWFKHV EHFRPH )੤ DQG $੣� 2Q WKH GRXEOH�DFWLRQ
SHGDO KDUS� ZKHQ WKH ) VWULQJ VRXQGV DV )੣� WKH ) SHGDO LV RQ WKH PLGGOH OHYHO DQG
ZKHQ WKH $ VWULQJ VRXQGV DV $੢� WKH $ SHGDO LV RQ WKH XSSHU OHYHO� DV VKRZQ LQ ೩J�
��� DQG ���� )੣ DQG $੢ DUH QRW DQ\PRUH RQ WKH VDPH SODQH� DV LV WKH FDVH RQ WKH
VLQJOH�DFWLRQ KDUS� DV VKRZQ LQ ೩J� ��� DQG ������

2Q WKH RWKHU KDQG� WKH PRVW FRPPRQ SHGDO PRYH ZLWK WKH OHIW IRRW LQYROYHV RSHUDWLQJ
WKH '੢�'੣ SHGDO WRJHWKHU ZLWK %੢�%੣ SHGDO� 7KHVH SHGDOV DUH VWLOO RQ WKH VDPH SODQH�
WKH WZR ೪DWV DUH RQ WKH XSSHU SHGDO OHYHO DQG WKH WZR QDWXUDOV DUH RQ WKH PLGGOH�
VHFRQG OHYHO� +RZHYHU� SUHVVLQJ DQG KROGLQJ SHGDOV� RU HPSOR\LQJ WKH KHHO DQG WRH
VHSDUDWHO\ LV HDV\ ZKHQ WKH SUHVVLQJ PHDQV SUHVVLQJ GRZQ DJDLQVW JUDYLW\� 3UHVVLQJ
DQG KROGLQJ SHGDOV� RU RSHUDWLQJ WKH KHHO DQG WRH VHSDUDWHO\ RQ WKH VHFRQG SHGDO
OHYHO LV OHVV VXFFHVVIXO DQG D PRUH XQVWDEOH PRYHPHQW���

7KH SHGDO PRYHPHQWV WKDW WKH DXWKRU KDV IRXQG LQ 6SRKUކV ZRUNV DUH IXOO RI LQWULFDWH
DQG VXEWOH IRRW PRYHPHQWV� 'RXEOH�SHGDOOLQJ ZKLFK HQWDLOV RSHUDWLQJ WZR SHGDOV DW
WKH VDPH WLPH ZLWK RQH IRRW LV IHDVLEOH RQ WKH GRXEOH�DFWLRQ SHGDO KDUS� +RZHYHU�
��6HH VHFWLRQ ���� ZKLFK VKRZV WKDW WKLV PRYHPHQW GLG FRQWLQXH LQ WKH SOD\LQJ SUDFWLFH RQ WKH GRXEOH�
DFWLRQ SHGDO KDUS� DFFRUGLQJ WR WKH QLQHWHHQWK�FHQWXU\ KDUS PHWKRGV DQG UHSHUWRLUH�
��6HH VHFWLRQ ����
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)LJXUH ���� (UDUG GRXEOH�DFWLRQ SHGDO KDUS� ����� SHGDOV VHW�XS WR SOD\ (੣� )੣� *੣�
$੢� )੣ DQG $੢ DUH QR ORQJHU RQ WKH VDPH SODQH�

)LJXUH ���� (UDUG GRXEOH�DFWLRQ SHGDO KDUS� ����� SHGDOV VHW�XS WR SOD\ (੣� )੤� *੣�
$੣� )੤ DQG $੣ DUH QR ORQJHU RQ WKH VDPH SODQH�
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)LJXUH ���� 6LQJOH�DFWLRQ KDUS VHW�XS WR SOD\ (੢� )੣� *੣� $੢� )੣ DQG $੢ DUH RQ WKH
VDPH SODQH�

)LJXUH ���� 6LQJOH�DFWLRQ KDUS� SHGDOV VHW�XS WR SOD\ (੣� )੤� *੣� $੣� )੤ DQG $੣ DUH RQ
WKH VDPH SODQH�
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6SRKUކV PXVLF UHTXLUHV WKDW WKH KHHO DQG WRH PRYH WZR SHGDOV VHSDUDWHO\ ZLWK D
SLYRWLQJ PRWLRQ� 7KLV PRWLRQ LV HDV\ RQ D VLQJOH�DFWLRQ KDUS� EXW LV DQ XQQDWXUDO
PRYHPHQW IRU WKH IHHW RQ D GRXEOH�DFWLRQ SHGDO PHFKDQLVP� )XUWKHU UHVHDUFK FRXOG
LQYROYH XVLQJ 'RUHWWH 6SRKUކV GRXEOH�SHGDOOLQJ WHFKQLTXHV RQ D GRXEOH�DFWLRQ SHGDO
KDUS�

7XQLQJ

6SRKU ZULWHV WKLV LQ KLV DXWRELRJUDSK\�

LH'މ $X೪¸VXQJ GHU 7UXSSHQ ZDU HLQH VR YROOVW¦QGLJH� GD¡ GLH
ZHJJHZRUIHQHQ *HZHKUH ]X 7DXVHQGHQ DXI GHQ )HOGHUQ EHL *RWKD
DXIJHVXFKW ZHUGHQ NRQQWHQ� %HL HLQHP 6SD]LHUJDQJH� GHQ LFK HLQLJH
7DJH QDFKKHU PDFKWH� IDQG LFK DOV 1DFKOHVH QRFK HLQHQ /DGHVWRFN� GHQ
LFK ]XP $QGHQNHQ DQ GLH YHUK¦QJQLVYROOH =HLW PLW ]X +DXV QDKP� $Q
HLQHP )DGHQ DXIJHK¦QJW� JDE GHUVHOEH LP KHOOHQ .ODQJH GDV HLQPDO
JHVWULFKHQH % XQG GLHQWH GDKHU ODQJH -DKUH VWDWW 6WLPPJDEHO EHLP
(LQVWLPPHQ GHU +DUIHފ���

7KLV WXQLQJ ފIRUNމ VRXQGHG WR 6SRKU DV %�೪DW ZKR ZRXOG KDYH EHHQ DFFXVWRPHG DW
WKLV WLPH� LQ *HUPDQ\� WR DQ $ VRXQGLQJ DURXQG ���+]��� $V 'RUHWWHކV KDUS ZDV
WXQHG D VHPLWRQH ORZHU WKDQ WKH YLROLQ� WKLV WXQLQJ IRUN ZDV XVHG WR WXQH WKH %�೪DW
RI WKH KDUS� ZKLFK FRUUHVSRQGHG WR DQ $ RI 6SRKUކV YLROLQ���

%HDW :ROI� WKH UHQRZQHG VLQJOH�DFWLRQ KDUS UHVWRUHU DQG EXLOGHU RI RXU GD\� VWDWHV
WKDW D 1DGHUPDQ KDUS IURP DURXQG ���� ZRXOG KDYH EHHQ EXLOW IRU DSSUR[LPDWHO\
$ �������+]��� ,I 'RUHWWH SOD\HG KHU KDUS DW $ ���+]� EXW ZLWK WKH GLDPHWHU RI
VWULQJV IRU D KLJKHU SLWFKHG LQVWUXPHQW� WKH JHQHUDO WHQVLRQ DQG IHHO RI WKH VWULQJV
ZRXOG KDYH EHHQ ORZHU� 7KH H[DFW WHQVLRQ RI KHU KDUS LV QRW NQRZQ EXW VKH FRXOG
KDYH FRPSHQVDWHG IRU WKLV ODFN RI WHQVLRQ E\ XVLQJ WKLFNHU VWULQJV RQ KHU KDUS WXQHG
DW DSSUR[LPDWHO\ ���+]�

����� 7KH UHSHUWRLUH RI 'RUHWWH 6SRKU

:KHQ WKH 6SRKUV EHJDQ SOD\LQJ WRJHWKHU WKH\ KDG� DV :XOIKRUVW GHVFULEHV LW� QRމ
XVHIXO PRGHOފ RI FKDPEHU ZRUNV IRU PXVLFLDQV RI WKHLU FDSDELOLWLHV��� ,Q IDFW�
WKH ೩UVW WLPH WKDW WKH\ VKDUHG D FRQFHUW SRGLXP� WKH\ GLG QRW SOD\ WRJHWKHU�
(DFK RQH SHUIRUPHG D FRQFHUWR ZLWK RUFKHVWUD DQG 'RUHWWH SHUIRUPHG DORQH DQG
DFFRPSDQ\LQJ KHU PRWKHU��� 7KH\ ZHUH WZR SURIHVVLRQDO SOD\HUV ZKR QHHGHG WR
��,ELG�� ��� 7KHމ UHVROXWLRQ RI WKH WURRSV ZDV VR FRPSOHWH WKDW WKH GLVFDUGHG JXQV KDG EHHQ WKURZQ
DZD\ E\ WKH WKRXVDQGV LQ WKH ೩HOGV QHDU *RWKD� 2Q D ZDON� WKDW , PDGH D IHZ GD\V ODWHU� , IRXQG WKH
UHPDLQV RI D UDPURG� ZKLFK , WRRN KRPH DV D PHPRU\ RI WKDW IDWHIXO SHULRG� +XQJ RQ D WKUHDG� LW JDYH
WKH VDPH EULJKW VRXQG DV %�೪DW DQG WKHUHIRUH VHUYHG IRU PDQ\ \HDUV DV D WXQLQJ IRUN IRU WXQLQJ WKH
KDUSފ�
��+D\QHV� $ +LVWRU\ RI 3HUIRUPLQJ 3LWFK� ����
��6HH VHFWLRQ ���� LQ WKLV FKDSWHU IRU 6SRKUކV XVH RI WKH KDUS DV D WUDQVSRVLQJ LQVWUXPHQW�
��(PDLO FRUUHVSRQGHQFH ZLWK %HDW :ROI� -XQH ��� �����
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ����
��HUOLQLVFKH%މ PXVLNDOLVFKH =HLWXQJފ� 1R� ���� ����
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FUHDWH WKHLU RZQ PXVLF IRU WKHLU OHYHO RI WHFKQLTXH� $W WKLV WLPH� WKH YLROLQ DQG KDUS
UHSHUWRLUH FRQVLVWHG RI HLWKHU ZRUNV IRU KDUS DQG YLROLQ DG OLELWXP� RU ZRUNV ZKHUH
WKH KDUSLVWކV ULJKW KDQG GLDORJXHV ZLWK WKH PHORG\ LQVWUXPHQW� ZKLOH DOVR SURYLGLQJ
D VLPSOH KDUPRQLF DQG UK\WKPLF DFFRPSDQLPHQW���

,I %DFNRIHQ ZDV 'RUHWWHކV WHDFKHU� WKHQ VKH ZRXOG KDYH NQRZQ KLV FRPSRVLWLRQV IRU
KDUS��� %DFNRIHQ DUUDQJHG DQG SXEOLVKHG 0R]DUWކV VRQDWD IRU YLROLQ DQG SLDQR� .�
��� IRU YLROLQ� FHOOR DQG KDUS� EXW WKLV WUDQVFULSWLRQ LV IRU WKH *HUPDQ +DNHQKDUIH��

DQG QRW IRU WKH VLQJOH�DFWLRQ KDUS� 0RVW RI %DFNRIHQކV FRPSRVLWLRQV DUH IRU WKLV
*HUPDQ HLJKWHHQWK�FHQWXU\ KDUS ZLWK KRRNV WKDW DUH PDQXDOO\ FKDQJHG WR DOWHU WKH
YLEUDWLQJ OHQJWK RI WKH VWULQJV� :RUNV IRU WKH VLQJOH�DFWLRQ KDUS LQFOXGH D )DQWDLVLH
YHU\ VLPLODU WR 6SRKUކV 2S� �� ZKLFK ZDV SXEOLVKHG LQ WKH VHFRQG HGLWLRQ RI KLV
PHWKRG��� D &RQFHUWR LQ %�೪DW PDMRU �RQH PRYHPHQW RQO\�� LQFOXGHG LQ WKH WKLUG
HGLWLRQ RI %DFNRIHQކV PHWKRG��� DQG 6XLWH GH Oކ(WXGH SRXU OD +DUSH� D VHW RI WHQ
VKRUW 3UHOXGHV� 7KHVH DUH DOO VROR SLHFHV IRU WKH KDUS� VR GLG QRW FRQWULEXWH WR
WKH 6SRKUVކ GXR UHSHUWRLUH� 2QH FDQ RQO\ VXUPLVH WKDW ZKHQ WKH 6SRKUV EHJDQ
��ފ�PXVLFLHUHQމ WKH\ PD\ KDYH H[SHULPHQWHG ZLWK SOD\LQJ YLROLQ DQG SLDQR VRQDWDV
RQ WKH KDUS�

6SRKU� SUREDEO\ ZLWK WKH FROODERUDWLRQ RI 'RUHWWH� ZURWH GXRV IRU WKHPVHOYHV DV
SURIHVVLRQDO SHUIRUPLQJ PXVLFLDQV DQG WKLV PXVLF ZDV QRW FRPSRVHG IRU RWKHU
SOD\HUV��� ,W ZDV WKHLU SULYDWH UHSHUWRLUH DQG WKH\ NHSW LW WR WKHPVHOYHV� DV 6SRKU
ZURWH WKDW GLHމ PHLQH )UDX I¾U VLFK EHKDOWHQ ZLUGފ��� 6SRKU WZLFH PHQWLRQV
LQ KLV DXWRELRJUDSK\ WKDW WKH\ SHUIRUPHG E\ PHPRU\��� ,W ZDV QRUPDO SUDFWLFH
WKDW HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ YLUWXRVR FRPSRVHU�SHUIRUPHUV ZURWH DQG
H[FOXVLYHO\ SHUIRUPHG WKHLU RZQ ZRUNV� 7KH *UDQGH 6RQDWH� 2S� �� ������� DQG
WKH WZR VXUYLYLQJ VROR ZRUNV IRU WKH KDUS� 2SS� �� DQG �� ������ DUH WKH RQO\
KDUS SLHFHV E\ 6SRKU WKDW ZHUH SXEOLVKHG GXULQJ 'RUHWWHކV OLIHWLPH� 7KH VHFRQG
PRYHPHQW RI 2S� ��� ZDV SXEOLVKHG DV 2S� �� DQG WKH ೩QDO 5RQGR PRYHPHQW RI
2S� ��� ZDV SXEOLVKHG DV 2S� �� IRU YLROLQ DQG SLDQR LQ ������� 6SRKU GHVFULEHG
WKH VRQDWD� 2S� ��� DV HLQHމ GHU OHLFKWHVWHQ XQG ZLUG EHL LKUHU XQJHN¾QVWHOWHQ
*HI¦OOLJNHLW GHP 3XEOLFR KR೨HQWOLFK JHIDOOHQ���

:XOIKRUVW DWWULEXWHV WKH ODFN RI SXEOLFDWLRQV RI WKH ZRUNV ZLWK KDUS SDUWLDOO\ WRމ WKH
JHQHUDO OHYHO RI KDUS SOD\LQJ DW WKH WLPHފ��� 6SRKUކV ZRUNV DUH WKH PRVW GL೨LFXOW
ZRUNV HYHU ZULWWHQ IRU WKH VLQJOH�DFWLRQ KDUS DQG KDYH UHPDLQHG VR� HYHQ RQ WKH
��6HH &KDSWHU ��
��5RVHQ]ZHLJ� ފ�DFNRIHQ%މ �ހ���� 7KLV LV WKH RQO\ SXEOLVKHG DUWLFOH RQ %DFNRIHQ DQG WKH KDUS�
��6HH VHFWLRQ ������
��%DFNRIHQ� $QOHLWXQJ� ����� %DFNRIHQ� $QOHLWXQJ� �����
��6HH VHFWLRQ ������ IRU GLVFXVVLRQ RI OHIW IRRW PRYLQJ WKH ( SHGDO�
ފ0XVLFLHUHQމ�� PHDQV PXVLF�PDNLQJ LQ (QJOLVK�
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ����
��,ELG�� ���� \Pމ ZLIH ZLOO NHHS WKHP IRU KHUVHOIފ� �2FWREHU �� ������
��6SRKU� /HEHQVHULQQHUXQJHQ� ���� ����
��7KH SLDQR SDUWV RI 2SS� �� DQG �� ZHUH SXEOLVKHG LQ WKH YLROLQ NH\V�
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ���� ���� RQHމ RI WKH HDVLHVW DQG LW
ZLOO EH OLNHG E\ WKH XQFXOWXUHG WDVWHV RI WKH SXEOLFފ� 6SRKUކV OHWWHU RI 'HFHPEHU �� ���� WR KLV SXEOLVKHU
6LPURFN� TXRWHG LQ *¸WKHO� 7KHPDWLVFK�ELEOLRJUDSKLVFKHV 9HU]HLFKQLV� ���
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ����
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GRXEOH�DFWLRQ SHGDO KDUS� GXH WR WKH GHQVH FRPSRVLWLRQDO WH[WXUH DQG WKH FKURPDWLF
ZULWLQJ ZKLFK UHVXOWV LQ VR PDQ\ SHGDO PRYHV LQ FHUWDLQ SDVVDJHV� %RWK RI WKHVH
GL೨LFXOWLHV FDQ EH RYHUFRPH LI WKH SLHFHV DUH SOD\HG RQ WKH RQO\ W\SH RI KDUS
WKDW 6SRKU NQHZ� D VLQJOH�DFWLRQ KDUS ZLWK WKLQQHU VWULQJV DQG RQH ZKHUH FHUWDLQ
GRXEOH�SHGDOOLQJ WHFKQLTXH PRYHV DUH SRVVLEOH�

6SRKUކV ZRUNV DUH EDVHG RQ D SHGDO WHFKQLTXH WKDW IHZ XVHG RU HYHQ NQHZ DERXW�
,W LV D WHFKQLTXH WKDW WKH 6SRKUV H[SORLWHG WR D PD[LPXP GHJUHH OLNH QR RWKHU
FRPSRVHU RU SHUIRUPHU� 2QH FRXOG VD\ WKDW WRGD\ކV KDUSLVWV DUH VWLOO QRW DW WKH
OHYHO RI 'RUHWWHކV WHFKQLTXH� FRQVLGHULQJ WKDW 2SS� ��� DQG ��� KDYH QRW EHHQ
SHUIRUPHG E\ DQ\ RWKHU KDUSLVW RQ D VLQJOH�DFWLRQ KDUS EHVLGHV WKH DXWKRU�� RQ D
VLQJOH�DFWLRQ KDUS LQ FRQFHUW� VLQFH 'RUHWWH 6SRKUކV SUH����� SHUIRUPDQFHV� 7KLV
LV SULQFLSDOO\ GXH WR WKH IDFW WKDW ZLWKRXW FHUWDLQ GRXEOH�SHGDOOLQJ WHFKQLTXHV WKDW
DUH RQO\ SRVVLEOH RQ WKH VLQJOH�DFWLRQ KDUS� WKHVH SLHFHV� DV QRWDWHG LQ WKH VFRUHV�
VHHP LPSRVVLEOH WR SOD\ RQ DQ\ SHGDO KDUS� ,W LV IRU WKLV UHDVRQ WKDW PDQ\ SLHFHV E\
6SRKU DUH VWLOO QRW SOD\HG� 7KLV LV LQ FRQWUDGLFWLRQ WR ZKDW :XOIKRUVW FDOOV WKH�

PHFKDQLFDOމ OLPLWDWLRQVޓ>WKDW@ SUHYHQWHG WKH GHYHORSPHQW RI LGLRPDWLF
DQG VXEVWDQWLDO KDUS PXVLF� XQWLO WKH GRXEOH�SHGDO KDUS ZDV LQYHQWHG
LQ ���ފޓ����

:XOIKRUVW DOVR ZULWHV WKDW 6SRKU UHOHDVHG 2SS� �������� DQG ��� IRU SXEOLFDWLRQ
IURP ���� DV�

WKHމ KDUS�SOD\LQJ WHFKQLTXH DQG FRQVWUXFWLRQ KDG SURJUHVVHG VR IDU
WKDW WKH VRQDWDV ZHUH DFFHVVLEOH WR D ODUJHU QXPEHU RI KDUSLVWVފ���

7KH HYLGHQFH H[WUDFWHG IURP WKH VFRUHV DQG IURP SHUIRUPLQJ WKH SLHFHV RQ D VLQJOH�
DFWLRQ KDUS VKRZ TXLWH WKH RSSRVLWH� 6SRKUކV PXVLF UHPDLQHG REVFXUH DQG VWLOO LV
UDUHO\ SOD\HG EHFDXVH DV LW ZDV FRQFHLYHG IRU D VLQJOH�DFWLRQ KDUS� VRPH SDVVDJHV
DUH DFWXDOO\ LPSRVVLEOH WR SOD\ RQ WKH QHZO\ LQYHQWHG GRXEOH�DFWLRQ SHGDO KDUS RI
����� PRVW SDUWLFXODUO\ SDVVDJHV LQ 2SS� ��� DQG ���� 7KH LQYHQWLRQ RI DQRWKHU
SHGDO PHFKDQLVP GLG QRW SRSXODULVH KLV PXVLF� EXW DFWXDOO\ KLQGHUHG WKH GL೨XVLRQ
RI KLV ZRUNV� ,W FRXOG EH VDLG WKDW 6SRKUކV 2SS� ��� DQG ��� DUH SDUW RI UDUH VSHFLHV
RI PXVLF WKDW EHFRPH XQSOD\DEOH RQ WKH QHZO\ LQYHQWHG KDUS ZLWK D GRXEOH�DFWLRQ
SHGDO PHFKDQLVP� 7KLV LV GXH WR RWKHU WHFKQLFDO FRQVWUDLQWV RI WKH QHZ KDUS���

����� 7KH FRPSRVLWLRQDO SURFHVV

6SRKUކV DXWRELRJUDSK\ LV WKH SULQFLSDO VRXUFH WR FRPSUHKHQG KLV FRPSRVLWLRQDO
SURFHVV ZKHQ ZULWLQJ IRU WKH KDUS�
��7R P\ NQRZOHGJH� QR RWKHU KDUSLVW� EHVLGHV P\VHOI� KDV SHUIRUPHG 6SRKUކV 2SS� ��� DQG ��� LQ WKH
RULJLQDO NH\V DQG XVLQJ WKH PXOWL�SHGDOOLQJ WHFKQLTXHV GHVFULEHG LQ WKLV FKDSWHU�
��,ELG�� ����
��,ELG�� ����
��,W LV XVXDOO\ WKRXJKW WKDW WKH FRPSOHWH VLQJOH�DFWLRQ KDUS UHSHUWRLUH LV WUDQVIHUDEOH WR WKH GRXEOH�
DFWLRQ SHGDO KDUS� ZLWK LWV DFFHVV WR PRUH NH\V � LQ WKHRU\� WZHQW\�VHYHQ NH\V �FRPSDUHG WR WKH WKLUWHHQ
NH\V SRVVLEOH RQ WKH VLQJOH�DFWLRQ KDUS� � DQG HQKDUPRQLF VROXWLRQV� 6SRKUކV PXVLF LV DQ H[DPSOH RI
KLJKO\ LQVWUXPHQW�VSHFL೩F PXVLF�
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FK,މ EHJDQQ VRJOHLFK HLQ HLIULJHV 6WXGLXP GHU +DUIH� XP ]X HUJU¾QGHQ�
ZDV GHP &KDUDNWHU GHV ,QVWUXPHQWHV DP DQJHPHVVHQVWHQ VHL� 'D LFK
LQ PHLQHQ .RPSRVLWLRQHQ UHLFK ]X PRGXOLHUHQ JHZRKQW ZDU� VR PX¡WH
LFK EHVRQGHUV GLH 3HGDOH GHU +DUIH JHQDX NHQQHQOHUQHQ� XP QLFKWV
I¾U VLH 8QDXVI¾KUEDUHV QLHGHU]XVFKUHLEHQ� %HL GHU JUR¡HQ 6LFKHUKHLW�
PLW GHU PHLQH )UDX VFKRQ GDPDOV GLH JDQ]H 7HFKQLN GHV ,QVWUXPHQWHV
EHKHUUVFKWH� NRQQWH GLHV IUHLOLFK VR OHLFKW QLFKW JHVFKHKHQ� ,FK ¾EHUOLH¡
PLFK GDKHU DXFK JDQ] GHP IUHLHQ )OXJH GHU 3KDQWDVLH� XQG HV JHODQJ
PLU EDOG� GHP ,QVWUXPHQW JDQ] QHXH (೨HNWH DE]XJHZLQQHQފ���

)URP 6SRKUކV ೩UVW PXVLQJV DERXW WKH KDUS� KH PHQWLRQV WKDW KLV PXVLF LV FKURPDWLF
DQG PRGXODWHV RIWHQ� 7R ZULWH IRU WKH KDUS� 6SRKU QHHGHG WR XQGHUVWDQG ZKDW
PRGXODWLRQV ZHUH SRVVLEOH LQ ZKLFK NH\V� (DFK QHZ FRPSRVLWLRQ IRU WKH KDUS
FRQWDLQV QHZ GRXEOH�SHGDOOLQJ H[SHULPHQWV� DV KH JUDGXDOO\ GLVFRYHUV WKH FKURPDWLF
SRVVLELOLWLHV� PRGXODWLRQV DQG GLPLQLVKHG �WK FKRUGV WKDW DUH DYDLODEOH WR KLP� +H
೩UVW XVHV WKH QRUPDO ފEDVHމ VHW�XS NH\ RI WKH KDUS� (�೪DW PDMRU� EXW WKHQ KH
H[SHULPHQWV ZLWK $�೪DW PDMRU DQG '�೪DW PDMRU DV ފEDVHމ VHW�XS NH\V� $�೪DW PDMRU
EHFRPHV 6SRKUކV SUHIHUUHG ފEDVHމ VHW�XS NH\� DV WKHQ WKH KDUSLVW FDQ IXOO\ H[SORLW
GRXEOH�SHGDOOLQJ WHFKQLTXHV RQ ERWK VLGHV RI WKH KDUS�

6SRKU VD\V WKDW KLV ZLIH \IXOOމ NQHZ WKH WHFKQLTXHV RI WKH LQVWUXPHQWފ� ,W FRXOG PHDQ
WKDW VKH NQHZ DOO DERXW GRXEOH� DQG WULSOH�SHGDOOLQJ IURP KHU WHDFKHU� %DFNRIHQ� ZKR
ZDV WKH ೩UVW SHUVRQ WR SXEOLVK DQ\WKLQJ UHJDUGLQJ PXOWL�SHGDOOLQJ WHFKQLTXHV���

%DFNRIHQ VKRZV KRZ WR SHGDO LQ ೩UVW PRYHPHQW RI KLV &RQFHUWR� ZKLFK 'RUHWWH
SHUIRUPHG��� +H VXJJHVWV SODFHV ZKHUH WR XVH GRXEOH�SHGDOOLQJ� VR XVLQJ WKH OHIW
IRRW WR PRYH WKH ( SHGDO LV LPSOLHG DW OHDVW WKUHH WLPHV���

$V VR OLWWOH LV NQRZQ DERXW 'RUHWWHކV OLIH� LW LV DOVR QRW NQRZQ KRZ PXFK VKH
FRQWULEXWHG WR WKH FRPSRVLWLRQDO SURFHVV� :XOIKRUVW TXRWHV 5LFKDUG +ROGHUPDQQ DV
KDYLQJ DFWXDOO\ VHHQ ZRUNV E\ 'RUHWWH��� (YHQ WKRXJK PXWXDO FROODERUDWLRQV ZHUH
FRPPRQ LQ WKH QLQHWHHQWK FHQWXU\ EHWZHHQ FRPSRVHU�SHUIRUPHUV� LQ WKLV FDVH� WKH
PXVLF ZDV SXEOLVKHG VROHO\ XQGHU 6SRKUކV QDPH���

7KH KDUS DV D WUDQVSRVLQJ LQVWUXPHQW
��6SRKU� /HEHQVHULQQHUXQJHQ� ��� ,މ LPPHGLDWHO\ EHJDQ DQ LQ�GHSWK VWXG\ RI WKH KDUS� WR IDWKRP ZKDW
WKH FKDUDFWHU RI WKH LQVWUXPHQW ZDV PRVW DSSURSULDWH IRU� $V , ZDV SURQH WR ULFK PRGXODWLRQV LQ P\
FRPSRVLWLRQV� , KDG WR OHDUQ WKH SHGDOV RI WKH KDUS HVSHFLDOO\ ZHOO� LQ RUGHU WR ZULWH QRWKLQJ WKDW ZDV
XQSOD\DEOH� 'XH WR WKH JUHDWHU VXUHQHVV RI P\ ZLIH� ZKR DW WKDW WLPH NQHZ WKH HQWLUH WHFKQLTXH RI
WKH LQVWUXPHQW� LW FRXOG QRW HDVLO\ KDSSHQ� , ORVW P\VHOI LQ D IUHH ೪LJKW RI WKH LPDJLQDWLRQ� DQG , VRRQ
VXFFHHGHG LQ DFKLHYLQJ WRWDOO\ QHZ H೨HFWV IURP WKH LQVWUXPHQWފ�
��6HH VHFWLRQ ��������
��6HH VHFWLRQ ����
��%DFNRIHQ� $QOHLWXQJ� ����� ������ GRXEOH�SHGDOOLQJ PDUNHG LQ EDUV ��� ��� ��� ,PSOLHG OHIW IRRW
PRYLQJ WKH ( SHGDO� RQ WKH ULJKW�KDQG VLGH RI WKH KDUS� ��� ��� ��� ��� ��� ��� ��� ��� $ IXOO DQDO\VLV LV
WKLV IXQGDPHQWDO ZRUN LQ WKH DUW RI PRYLQJ WKH ( SHGDO ZLWK WKH OHIW IRRW DQG 'RUHWWHކV SHGDO WHFKQLTXH
EH\RQG WKH VFRSH RI WKLV WKHVLV�
��5LFKDUG +ROGHUPDQQ� 6SRKUމ XQG 5RPEHUJ LQ *RWKDފ� 1HXH =HLWVFKULIW I¾U 0XVLN ��� ������ QR�
���� �������
��([DPSOHV RI FROODERUDWLRQV LQFOXGH WKH WKUHH VHWV RI 7URLV 1RFWXUQHV ZULWWHQ E\ WKH KDUSLVW %RFKVD�
FHOOLVW -HDQ�3LHUUH 'XSRUW DQG YLROLQLVW 5RGROSK .UHXW]HU� :XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU
0XVLF ����ފ�������� ���ހ���
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6SRKU WKHQ GHVFULEHV WKH V\VWHP RI XVLQJ WKH KDUS DV D WUDQVSRVLQJ LQVWUXPHQW���

LQ)މ DQGUHU 9HUVXFK ]XU 6WHLJHUXQJ GHV (೨HNWV KDWWH DEHU HLQHQ
J¾QVWLJHUHQ (UIROJ� ,FK NDP DXI GLH ,GHH� GLH +DUIH HLQHQ KDOEHQ
7RQ WLHIHU DOV GLH 9LROLQH ]X VWLPPHQ� 'DGXUFK JHZDQQ LFK ]ZHLHUOHL�
'D Q¦POLFK GLH *HLJH DP EULOODQWHVWHQ LQ GHQ .UHX]W¸QHQ NOLQJW� GLH
+DUIH DEHU DP EHVWHQ LQ GHQ %�7¸QHQ� ZHQQ P¸JOLFKVW ZHQLJ 3HGDOH
DQJHWUHWHQ ZHUGHQ� VR HUKLHOW LFK GDGXUFK I¾U EHLGH ,QVWUXPHQWH GLH
J¾QVWLJVWHQ XQG H೨HNWYROOVWHQ 7RQDUWHQ� I¾U *HLJH Q¦POLFK ' XQG *�
I¾U +DUIH (V XQG $V� (LQ ]ZHLWHU *HZLQQ ZDU GHU� GD¡ EHL GHU WLHIHUQ
6WLPPXQJ GHU +DUIH QXQ QLFKW VR OHLFKW Z¦KUHQG GHV 6SLHOHV HLQH 6DLWH
UL¡� ZDV EHL ¸೨HQWOLFKHQ 9RUWU¦JHQ LQ KHL¡HQ 6¦OHQ GHP +DUIHQLVWHQ
VR OHLFKW JHVFKLHKW XQG GHP =XK¸UHU GHQ *HQX¡ YHUOHLGHW� ,FK VFKULHE
GDKHU YRQ QXQ DQ DOOH PHLQH .RPSRVLWLRQHQ I¾U +DUIH XQG 9LROLQH LQ
VROFKHU YHUVFKLHGHQHU 6WLPPXQJފ���

,Q WKLV RIWHQ�TXRWHG WH[W� 6SRKU SRLQWV WR WKH SUDFWLFDO UHDVRQ RI WXQLQJ WKH
LQVWUXPHQWV LQ WZR GL೨HUHQW SLWFKHV� 7KH KDUS VRXQGV EHWWHU DQG LV SUREDEO\
PRUH LQ WXQH ZKHQ WKH VWULQJV DUH LQ WKHLU ފRSHQމ SRVLWLRQ� :ULWLQJ LQ WKH NH\ $�೪DW
PDMRU� RU LWV UHODWLYH PLQRU DV WKH ފEDVHމ VHW�XS NH\ RQ WKH KDUS PHDQV WKDW IRXU
RXW RI VHYHQ VWULQJV DUH LQ WKH ފRSHQމ SRVLWLRQ���

7KHUH DUH VHYHUDO DGYDQWDJHV WR WKLV V\VWHP� WKH ೩UVW EHLQJ WKDW ZKHQ WKH KDUS LV
VHW�XS LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU� LW LV SRVVLEOH WR H[SORLW GRXEOH�SHGDOOLQJ
WHFKQLTXHV RQ ERWK VLGHV RI WKH KDUS� $ IXUWKHU UHDVRQLQJ PD\ SDUWO\ FRQFHUQ
QLQHWHHQWK�FHQWXU\ WKLQNLQJ RQ WKH VSHFLDO FKDUDFWHULVWLFV RI HDFK NH\ LQPXVLF� (DFK
PDMRU DQG PLQRU NH\� DV PXFK DV HDFK LQWHUYDO LQ PXVLF� KDG LWV RZQ FKDUDFWHULVWLFV�
HDFK HYRNLQJ D FHUWDLQ SDVVLRQ� PRRG DQG FRORXU����

,W ZRXOG DSSHDU IURP 6SRKUކV ZULWLQJV� WKDW KH GLG QRW NQRZ WKDW RWKHU FRPSRVHUV
EHIRUH KLP KDG ZULWWHQ IRU WKH KDUS DV D WUDQVSRVLQJ LQVWUXPHQW� 7KLV WUDQVSRVLWLRQ
ZDV XVHG IRU FRQFHUWRV ZLWK RUFKHVWUD LQ 3DULV� EXW WKH DXWKRU NQRZV QR RWKHU
FKDPEHU PXVLF ZRUNV� EHVLGHV WKRVH E\ 6SRKU� ZULWWHQ LQ WKLV ZD\� 6SRKU ZURWH KLV
೩UVW WZR FRPSOHWH VRQDWDV� :R2 �� ������ DQG 2S� �� ������ LQ WKH VDPH NH\V IRU
WKH YLROLQ DQG KDUS� $OO RWKHU GXRV DUH ZULWWHQ IRU D WUDQVSRVLQJ KDUS�
��6HH VHFWLRQ ����
��6SRKU� /HEHQVHULQQHUXQJHQ� ��� QRWKHU$މ DWWHPSW WR LQFUHDVH WKH H೨HFWV� KRZHYHU� KDG D EHWWHU
VXFFHVV� , KDG WKH LGHD� WR WXQH WKH KDUS D VHPLWRQH ORZHU WKDQ WKH YLROLQ� %\ GRLQJ WKLV� , ZRQ WZRIROG�
1DPHO\� VLQFH WKH YLROLQ VRXQGV PRVW EULOOLDQW LQ WKH VKDUS NH\V� WKH KDUS KRZHYHU LV EHVW LQ WKH ೪DW
NH\V ZKHQ DV IHZ SHGDOV DV SRVVLEOH DUH ೩[HG� VR , JRW WKH EHVW DQG H೨HFWLYH NH\V IRU ERWK LQVWUXPHQWV�
IRU WKH YLROLQ QDPHO\ ' DQG *� IRU WKH KDUS (�೪DW DQG $�೪DW� $ VHFRQG DGYDQWDJH ZDV WKDW DW WKH ORZHU
WXQLQJ RI WKH KDUS LW ZDV OHVV OLNHO\ WKDW D VWULQJ ZRXOG EUHDN GXULQJ D SHUIRUPDQFH� ZKLFK KDSSHQV
VR HDVLO\ LQ SXEOLF SODFHV LQ KRW FRQFHUW KDOOV DQG WKH HQMR\PHQW RI WKH DXGLHQFH LV VSRLOHG� , ZURWH
WKHUHIRUH IURP QRZ RQ DOO P\ FRPSRVLWLRQV IRU KDUS DQG YLROLQ LQ WKHVH GL೨HUHQW WXQLQJVފ�
��$ FRPSUHKHQVLYH UHYLHZ RI WKH NH\V XVHG LQ WKH KDUS UHSHUWRLUH LV EH\RQG WKH VFRSH RI WKLV VWXG\�
��)RU DQ LQ�GHSWK VWXG\ RI NH\ FKDUDFWHULVWLFV RI WKH HLJKWHHQWK FHQWXU\ VHH 5LWD 6WHEOLQ� $ +LVWRU\
RI .H\ &KDUDFWHULVWLFV LQ WKH ��WK DQG (DUO\ ��WK &HQWXULHV� 6HFRQG (GLWLRQ �8QLYHUVLW\ RI 5RFKHVWHU�
������ 3ULPDU\ VRXUFHV RI WKH HSRFK ZKHUH NH\ FKDUDFWHULVWLFV LQ PXVLF DUH GLVFXVVHG LQFOXGH $QGU«
(UQHVW 0RGHVWH *U«WU\� 0«PRLUHV� RX� (VVDLV VXU OD PXVLTXHV� YRO� �� ����� ������� &KULVWLDQ )ULHGULFK
'DQLHO 6FKXEDUW DQG /XGZLJ 6FKXEDUW� =X HLQHU �VWKHWLN GHU 7RQNXQVW �-� 9� 'HJHQ� ������ �������
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$ ೩QDO SDUDJUDSK E\ 6SRKU� RQFH DJDLQ� PHQWLRQV WKH VSHFLDO H೨HFWV RQ WKH KDUS�

D'މ LFK GLH (LJHQW¾POLFKNHLW GHU +DUIH� LKUH (೨HNWH XQG GDV� ZDV PHLQH
)UDX LQVEHVRQGHUH GDUDXI ]X OHLVWHQ YHUPRFKWH� QXQ LPPHU JHQDXHU
NHQQHQ OHUQWH� VFKULHE LFK LQ MHQHU =HLW ZLHGHU HLQH JUR¡H 6RQDWH I¾U
+DUIH XQG 9LROLQH �2S� ��� EHL 6FKXEHUWK LQ +DPEXUJ� XQG EHP¾KHWH
PLFK� GDV (UJHEQLV PHLQHU (UIDKUXQJHQ GDEHL LQ $QZHQGXQJ ]X EULQJHQ�
(V JHODQJ PLU� GLH +DUIHQSDUWLH GLHVHU 6RQDWH ZDU EHTXHPHU ]X VSLHOHQ
XQG ]XJOHLFK EULOODQWHU ZLH GLH GHU IU¾KHUQ� 'RUHWWH ¾EWH VLH GDKHU PLW
EHVRQGUHU 9RUOLHEH HLQ XQG VSLHOWH GLHVHV QHXH :HUN EDOG PLW GHUVHOEHQ
6LFKHUKHLW ZLH GLH YRUKHUJHKHQGHQފ���

2QFH DJDLQ� 6SRKU UHIHUV WR WKH ފH೨HFWVމ WKDW KH KDV EHHQ DEOH WR DFKLHYH� 7KH
IRUPHU VRQDWD WKDW KH UHIHUV WR LV 2S� ���� ZKLFK RQO\ HPSOR\V GRXEOH�SHGDOOLQJ
ZLWK WKH ULJKW IRRW� DV GHVFULEHG LQ KDUS PHWKRGV DQG D KDQGIXO RI SLHFHV� 6SRKU
H[SHULPHQWV ZLWK GRXEOH�SHGDOOLQJ ZLWK WKH OHIW IRRW LQ WKUHH ZRUNV WKDW SURFHHGV
2S� ���� QDPHO\ :R2 ��� :R2 �� DQG SRVVLEO\ :R2 ��� 2S� ��� FXOPLQDWHV KLV
H[SHULPHQWV DQG LV WKH ೩UVW ZRUN ZKHUH KH XVHV GRXEOH�SHGDOOLQJ LQ DQ H[FHSWLRQDO
ZD\ IRU ERWK IHHW�

2QH ZRQGHUV LI WKH QHZ ފH೨HFWVމ WKDW KH LV UHIHUULQJ WR DUH QHZ SHGDO PRYHPHQWV
WKDW QR RQH HOVH KDG DVNHG D KDUSLVW WR SHUIRUP EHIRUH� 6SRKUކV XVH RI WKH ZRUG
ފH೨HFWމ ZRXOG QRUPDOO\ UHIHU WR VRXQG H೨HFWV RU WHFKQLTXHV OLNH KDUPRQLFV� HWRX೛«V
RU 6RQV GH *XLWDUUH��� ZKLFK DUH RIWHQ FLWHG DV WKH VSHFLDO H೨HFWV LQ 6SRKUކV KDUS
PXVLF��� 6SRKU XVHV WKHVH H೨HFWV UDUHO\ LQ KLV PXVLF� VHOGRPO\ GRHV KH DVN IRU
SHGDO JOLVVDQGL RU JXLWDU VRXQGV� :KDW LV WUXO\ QHZ� DV DQ H೨HFW� LV WKH FRPSOH[
DQG GL೨LFXOW QDWXUH RI WKH PXVLF� ೩HQGLVKO\ KDUG FRPSRVLWLRQV IRU WKH KDUS ZLWK
FRPSOH[ KDUPRQLHV WKDW DUH WHFKQLFDOO\ HDV\ ZKHQ D FHUWDLQ SHGDO WHFKQLTXH LV
HPSOR\HG� 7KH FRQFHUWDQWH IRUP JDYH WKH 6SRKUV WKH FKDQFH WR GLDORJXH DV WZR
HTXDO LQVWUXPHQWV�

����� 5HFHSWLRQ RI 'RUHWWHކV SOD\LQJ

2I WKH PDQ\ UHYLHZV RI 'RUHWWHކV SOD\LQJ��� VKH LV LQYDULDEO\ GHVFULEHG DV D VWURQJ
YLUWXRVR SOD\HU� EXW ZLWK VXEWOH UH೩QHPHQW LQ KHU SOD\LQJ� 6SRKU KLPVHOI� ZKHQ
KH KHDUG KHU SOD\ IRU WKH ೩UVW WLPH GHVFULEHG KHU DV D YLUWXRVLW¦Wމ DXI +DUIH XQG

��6SRKU� /HEHQVHULQQHUXQJHQ� ���� V$މ , OHDUQHG� QRZ WR NQRZ WKH SHFXOLDULW\ RI WKH KDUS� LWV H೨HFWV
DQG ZKDW P\ ZLIH LQ SDUWLFXODU FRXOG DFKLHYH� DQG DOZD\V NQRZLQJ PRUH DQG PRUH SUHFLVHO\� , ZURWH� DW
WKDW WLPH DJDLQ D JUHDW VRQDWD IRU KDUS DQG YLROLQ �2S� ��� DW 6FKXEHUWK LQ +DPEXUJ� DQG HQGHDYRXUHG
P\VHOI WR XVH DOO RI P\ NQRZOHGJH KHUH� , VXFFHHGHG� WKH KDUS SDUW RI WKLV VRQDWD ZDV PRUH FRPIRUWDEOH
WR SOD\ DQG DW WKH VDPH WLPH PRUH EULOOLDQW WKDQ WKDW RI WKH IRUPHU� 'RUHWWH SUDFWLVHG RQ WKLV >VRQDWD@
ZLWK VSHFLDO IRQGQHVV DQG SOD\HG WKLV QHZ ZRUN VRRQ ZLWK WKH VDPH FRQ೩GHQFH DV WKH SUHYLRXVފ�
��%DFNRIHQ� $QOHLWXQJ� ����� ���
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ����
��:XOIKRUVW OLVWV WKLUWHHQ UHYLHZHG SHUIRUPDQFHV RI 'RUHWWH IURP ���������� 7KLV LV QRW D FRPSOHWH
OLVW RI 'RUHWWHކV SHUIRUPDQFHV� 7KLV JRHV EH\RQG WKH VFRSH RI WKLV SUHVHQW UHVHDUFK�
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3LDQRIRUWHފ ZLWK D JU¸¡WHUމ 6LFKHUKHLW XQG IHLQVWHU 1XDQFLHUXQJފ���

$ UHYLHZ IURP D FRQFHUW DW WKH HQG RI 0DUFK ���� LQ +HLGHOEHUJ� UHSRUWHG LQ WKH
$OOHJHPHLQH 0XVLN =HLWXQJ VWDWHG�

6HLQHމ *DWWLQ VSLHOWH +DUIH� ZLH PDQ VLH LQ 'HXWVFKODQG VHOWHQ ]X K¸UHQ
EHNRPPW� ހ PLW HLQHU =DUWKHLW� /HLFKWLJNHLW XQG $QPXWK� PLW HLQHU
6LFKHUKHLW XQG 6W¦UNH� PLW HLQHP $XVGUXFNH� GHU KLQUHL¡HQG LVWފ��

2QH RI WKH PRVW GHVFULSWLYH SDVVDJHV VWDWHV�

VHLQHޓމ *DWWLQ� GLH KHUUOLFKH +DUIHQLVWLQ� LKUH +DUIH LVW QLFKW JUR¡
JHQXJ I¾U LKU YROOHV XQG NU¦IWLJHV 6SLHO XQG Z¾UGH� ZHQQ DXFK 6SRKU
]XZHLOHQ PLW VHLQHU 9LROLQH VLH PHLVWHUKDIW XQWHUVW¾W]WH� GDV 2KU GHU
YLHO YHUODQJHQGHQ =XK¸UHU LP JUR¡HQ 6DDOH QLFKW EHIULHGLJW KDEHQ�
K¦WWH VLH QLFKW GXUFK LKU EH]DXEHUQGHV 6SLHO� GXUFK GHQ ¦WKHULVFKHQ
$QKDXFK LKUHU 7¸QH� GXUFK GLH JH೪¾JHOWH +DQG� GLH LP $USHJJLR KXQGHUW
6DLWHQ DXI HLQPDO ]XP 7¸QHQ EUDFKWH� GXUFK LKU WHPSR UXEDWR� ZRULQ
LKU *DWWH QXU HLQH 6HHOH PLW LKU DXV]XDWPHQ VFKLHQ� GLH =XK¸UHU ]X
HLQHU $XIPHUNVDPNHLW JH]ZXQJHQ� GLH HLQH 6WLOOH KHUYRUEUDFKWH� ZRULQ
PDQ MHGHQ $WHP]XJ YHUQHKPHQ NRQQWHފ���

7KLV IROORZLQJ UHYLHZ UHFDOOV 'RUHWWHކV SHUIRUPDQFH RI 2S� ���

XP=މ 6FKOXVVH VSLHOWH 0DG� 6SRKU DOOHLQ HLQH 3KDQWDVLH �&�PROO� DXI
GHU +DUIH� ZREHL VLH GHP &KDUDNWHU GHU .RPSRVLWLRQ� 6FKZHUPXW XQG
G¾VWHUHU (UQVW� JDQ] HQWVSURFKHQ ]X KDEHQ VFKHLQWފ���

)ROORZLQJ WKH ೩UVW SHUIRUPDQFH RI RQH RI WKH GRXEOH FRQFHUWRV IRU YLROLQ� KDUS DQG
RUFKHVWUD LQ /HLS]LJ� ZKLFK ZDV PRVW OLNHO\ :R2 ���

�EHUމ +HUUQ 6SRKUV XQG VHLQHU *DWWLQ 6SLHO KDEHQ ZLU VFKRQ DXVI¾KUOLFK
JHVSURFKHQޓ 0DG� 6SRKU� GXUFK JUR¡H )HUWLJNHLW� 1HWWLJNHLW XQG
$QPXWK GHV 6SLHOV JDQ] JHZL¡ ¾EHUDOO DXVJH]HLFKQHWHQ %HLIDOO ೩QGHQ
ZLUGފ���

��6SRKU� /HEHQVHULQQHUXQJHQ� ��ހ��� YLUWXRVRމ RQ WKH KDUS DQG SLDQRފ ZLWK XWPRVWމ FRQ೩GHQFH DQG
WKH ೩QHVW QXDQFHVފ�
��,ELG�� ���� LV+މ ZLIH SOD\HG WKH KDUS� ZKLFK RQH UDUHO\ KHDUG SOD\HG LQ WKDW ZD\ LQ *HUPDQ\�ZLWK D
GHOLFDF\� OLJKWQHVV DQG JUDFH� ZLWK D VDIHW\ DQG VWUHQJWK� ZLWK DQ H[SUHVVLRQ ZKLFK LV JRUJHRXVފ� $0=�
����� ����
��$0=� ����� ���� KLVޓމ ZLIH� WKH H[TXLVLWH KDUSLVW� KHU KDUS LV QRW ELJ HQRXJK IRU KHU IXOO DQG
YLJRURXV SOD\LQJ DQG WKRXJK 6SRKU VRPHWLPHV ZLWK KLV YLROLQ VKH VXSSRUWHG PDVWHUIXOO\� WKH HDU RI KHU
PXFK GHVLUHG OLVWHQHUV ZRXOG QRW KDYH EHHQ VDWLV೩HG LQ WKH ELJ KDOO KDG VKH QRW WKURXJK KHU PDJLFDO
SOD\LQJ� WKURXJK WKH HWKHUHDO EUHDWKHV RI KHU VRXQGV� WKURXJK WKH ೪\LQJ KDQGV� WKH KXQGUHG VWULQJV
SOD\HG DW RQFH� KHU WHPSR UXEDWR WKURXJK ZKLFK KHU VSRXVH FRXOG VHH KHU VRXO� WKH OLVWHQHUV ZHUH GULYHQ
LQWR DQ DWWHQWLRQ WKDW ERUH D FUXVKHG VLOHQFH� ZKHUH RQH FRXOG ZLWQHVV HDFK EUHDWK WDNHQފ�
W$މ�� WKH HQG� 0DG� 6SRKU SOD\HG DORQH D IDQWDV\ �& PLQRU� RQ WKH KDUS� ZKLFK VKH VHHPV FRPSOHWHO\
LQ FRQFRUGDQFH ZLWK WKH FKDUDFWHU RI WKH FRPSRVLWLRQ� LWV PHODQFKROLF DQG GDUN VHULRXVQHVVފ�
��$0=� ����� ������ /HLS]LJ� 2FWREHU ��� ERXW$މ 0U� 6SRKU DQG KLV ZLIHކV SOD\LQJ� ZH KDYH DOUHDG\
VSRNHQ DW OHQJWKޓ� 0DG� 6SRKU� WKURXJK JUHDW VNLOO� EHDXW\ DQG JUDFH RI SHUIRUPDQFH� VKH FHUWDLQO\
HDUQV HYHU\ZKHUH H[FHOOHQW DSSODXVHVފ�
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7KLV FULWLTXH LQKHUHQWO\ SRLQWV WR KHU SHGDO WHFKQLTXH�

�0DGމ 6SRKU HQWZLFNHOW LQ LKUHP ]DUWHQ XQG DOOH 6FKZLHULJNHLWHQ
GHU 0RGXODWLRQ LQ GLH IUHPGHVWHQ 7RQDUWHQ EHVLHJHQGHQ 6SLHO HLQH
K¸FKVW EHIULHGLJHQGH 9HUELQGXQJ YRQ .XQVWIHUWLJNHLW XQG *HVFKPDFN�
ހ 'LH .RPSRVLWLRQ LKUHV *DWWHQ VSUDFK XQJHPHLQ DQ� XQG HV PDFKWH
HLQH IUHXQGOLFKH :LUNXQJ� ZLH GDV DQVSUXFKVORVH .¾QVWOHUSDDU VLFK LP
(LQNODQJH ]DUWHU 7¸QH VDQIW YHUHLQWH XQG GDQQ ZLHGHU LP VW¾UPLVFKHQ
:HFKVHO೪XJH N¾KQHU 3KDQWDVLH ¾EHUERWފ���

7KLV TXRWDWLRQ IURP D FRQFHUW UHYLHZ GLUHFWO\ UHIHUV WR 'RUHWWHކV OHDSV �UROOHG
DUSHJJL� DQG KHU SHGDO WHFKQLTXH�� IURP D FRQFHUW LQ =XULFK LQ �����

LH'މ 9LUWXRVLW¦W GHV +DUIHQVSLHOV GHU )UDX 6SRKU LVW EHVRQGHUV
DXVJH]HLFKQHW LQ 6SUXɻQJHQ XQG LP 3HGDOJHEUDXFKފ���

7KH FULWLF SUHVHQW DW 'RUHWWHކV SHQ�XOWLPDWH SXEOLF SHUIRUPDQFH RQ $SULO ��� DW WKH
3KLOKDUPRQLF FRQFHUW VHDVRQ FULWLFLVHV WKH 6SRKUކV PXVLFDO VW\OH�

�0މ DQG 0$'� 6SRKU SHUIRUPHG D 'XHW IRU WKH KDUS DQG YLROLQ� WKH
FRPELQDWLRQ ZDV LQWHUHVWLQJ� EXW ZH ZHUH GLVDSSRLQWHG LQ WKH PXVLFDO
H೨HFWފ���

7KH FRQFHUWDQWH VW\OH E\ 6SRKU PD\ KDYH VHHPHG ROG�IDVKLRQHG LQ ���� IRU DQ
(QJOLVK DXGLHQFH�

��� 7KH FRPSOHWH ZRUNV E\ /RXLV 6SRKU IRU WKH
KDUS

6SRKU FRPSRVHG DW OHDVW WZHQW\�WZR ZRUNV DQG WZR IUDJPHQWV IRU 'RUHWWH� LQ ZKLFK
HLJKWHHQ RI WKHVH DUH IRU WKH KDUS DQG WKH UHPDLQLQJ ZRUNV DUH IRU SLDQR��� 7KH
HLJKWHHQ ZRUNV IRU WKH KDUS LQFOXGH WKUHH VROR SLHFHV FRQVLVWLQJ RI RQH IUHH�IRUP
SLHFH )DQWDLVLH �2S� ��� DQG WZR YDULDWLRQV IRUPV �2S� �� DQG :R2 ���� VHYHQ
VRQDWDV IRU YLROLQ DQG KDUS �2S� ��� :R2 ��� :R2 ��� 2SS� �������� 2S� ��� 2S�
���� RQH XQ೩QLVKHG VRQDWD PRYHPHQW �2S� ���� RQH ,QWURGX]LRQH �:R2 ���� WZR
GRXEOH FRQFHUWRV IRU YLROLQ� KDUS DQG RUFKHVWUD �:R2 �� DQG :R2 ���� RQH WULR
�:R2 ��� ZKLFK LV DQ DUUDQJHPHQW RI WKH 6RQDWH� :R2 ��� WZR GXRV �2SS� ��� DQG

��,ELG�� ��� �0DGމ 6SRKU GHYHORSHG LQ KHU WHQGHU H[HFXWLRQ WKDW VXUPRXQWHG DOO GL೨LFXOWLHV RI
PRGXODWLRQV LQWR WKH VWUDQJHVW NH\V� D KLJKO\ VDWLVI\LQJ FRPELQDWLRQ RI FUDIWVPDQVKLS DQG WDVWH� 7KH
FRPSRVLWLRQ RI KHU KXVEDQG VSRNH LPPHQVHO\� DQG LW PDGH D VXFFHVVIXO H೨HFW� VXFK DV WKH XQSUHWHQWLRXV
DUWLVWLF GXR LQ XQLVRQ SOD\ GHOLFDWH WRQHV JHQWO\ FRPELQHG DQG WKHQ VXUSDVVHG LQ VWRUP\ FKDQJHV� IXOO RI
೪HHWLQJ EROG LPDJLQDWLRQފ�
��6HH WKLV FKDSWHU� IRRWQRWH �� IRU FRPSOHWH TXRWH DQG IXOO WUDQVODWLRQ�
��$0=� ����� ���� 7KHމ YLUWXRVLW\ RI WKH KDUS SOD\LQJ RI 0UV 6SRKU LV SDUWLFXODUO\ H[FHOOHQW LQ OHDSV
DQG WKH XVH RI SHGDOVފ�
7KHމ�� 0LUURU RI )DVKLRQފ� -XQ� ��� �����
��7KH ZRUNV IRU SLDQR LQFOXGH 2SS� ��� ��� ��� ��� ��� ��� DQG 2SS� ��� ��� �� IRU WKHLU ,WDOLDQ WRXU�
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��� DQG DQ $ULD �:R2 ��� IRU YRLFH� KRUQ DQG KDUS� 7KUHH ZRUNV DUH ORVW� :R2 ���
:R2 �� DQG :R2 ��� 7KH PDQXVFULSW FRS\ RI WKH GRXEOH FRQFHUWR :R2 �� LV QRW
DYDLODEOH IRU FRQVXOWDWLRQ���

(DFK ZRUN LV DQDO\VHG ZLWK UHVSHFW WR WKH SHGDO WHFKQLTXHV� ZLWK D VSHFLDO HPSKDVLV
RQ 2S� ��� DQG 2S� ��� 7KH -HX GHV S«GDOHV DUH WKRVH GHWDLOHG LQ VHFWLRQ ���
DQG OLVWHG DJDLQ LQ $SSHQGL[ ,,� $ FHUWDLQ FKURQRORJ\ RI SHGDO PRYHV FDQ EH VHHQ�
ZKLOH 6SRKU GH೩QHV DQG PDWXUHV KLV FRPSRVLWLRQDO VW\OH IRU WKH KDUS� +LV HDUO\
ZRUNV VRPHWLPHV FRQWDLQ SHGDO PRYHV WKDW DUH QRW DOZD\V RUJDQLF DQG DUH DZNZDUG�
ERWK DV VLQJOH�SHGDO PRYHV RU DV GRXEOH�SHGDO PRYHV� +H JUDGXDOO\ H[SHULPHQWV
PRUH DQG PRUH ZLWK GRXEOH�SHGDOOLQJ DQG KHHO DQG WRH SLYRWLQJ� HPSOR\LQJ RYHU
WKLUW\�VHYHQ GL೨HUHQW SHGDO PRYHV LQ KLV HQWLUH RSXV IRU WKH KDUS�

����� 2S� ���

6SRKUކV 6RQDWH 2S� ��� �(:9 ��� ZDV KLV VHFRQG RI WKUHH 6RQDWH &RQFHUWDQWH
DQG ZDV FRPSRVHG LQ WKH ZLQWHU RI ������� ,W ZDV ೩UVW SXEOLVKHG E\ 6FKXEHUWK LQ
+DPEXUJ LQ ���� ZLWK 3ODWH QXPEHU �������� 7KLV VRQDWD LV ZULWWHQ LQ WZR NH\V� *
PDMRU IRU WKH YLROLQ DQG $�೪DW PDMRU IRU WKH KDUS��� $V ZLWK WKH RWKHU WZR 6RQDWHV
&RQFHUWDQWHV� 2SS� ��� DQG ���� WKH ���� SXEOLFDWLRQ SURYLGHG WZR YHUVLRQV IRU
WKH YLROLQ� RQH LQ WKH RULJLQDO NH\ IRU WKH YLROLQ DQG RWKHU LQ WKH KDUS NH\ RI $�೪DW
PDMRU IRU YLROLQ� ೪XWH DQG FHOOR�

7KH ೩QDO PRYHPHQW� 5RQGR� ZDV DFWXDOO\ SXEOLVKHG LQ ���� DV 2S� �� LQ * PDMRU�
IRU 'RUHWWH WR SOD\ RQ WKH SLDQR� 7KLV PHDQV WKDW 'RUHWWH SOD\HG WKH ZRUN LQ WZR
GL೨HUHQW NH\V RQ WZR GL೨HUHQW LQVWUXPHQWV� 7KHUH LV DOVR DQ DUUDQJHPHQW RI WKH
VHFRQG PRYHPHQW� /DUJKHWWR� IRU EDVVRRQ DQG SLDQR���

6SRKU GHVFULEHV LQ KLV DXWRELRJUDSK\ KLV FRPSRVLWLRQDO SURFHVV ZKHQ ZULWLQJ 2S�
���� DV FLWHG LQ VHFWLRQ ������

2QFH DJDLQ 6SRKU UHIHUV WR ފ೨HNWH)މ ZKLFK :XOIKRUVW WUDQVODWHV DV WHFKQLFDOމ

��6HH &KDSWHU �� IRRWQRWH ���
��,Q )HEUXDU\ ���� , PHHW WKH ZL]DUG KDUSLVW ZLWK SHGDOV� .LP *OHQQLH GH /LEHUR LQ /DV 9HJDV� , DVNHG
KHU WR FROODERUDWH ZLWK PH DQG SURYLGH PH ZLWK SHGDO VROXWLRQV IRU WKHVH VL[ SDVVDJHV� ZKLFK VKH KDV
SUHYLRXVO\ QRW HYHU VHHQ� , H[SODLQHG WR KHU WKH SRVVLEOH QRWHV WKDW DUH DYDLODEOH RQ D KDUS� ZKHQ VHW�XS
LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU� 6KH PRVW JUDFLRXVO\ SURYLGHG PH ZLWK KHU PRGHUQ KDUS VROXWLRQV DQG
VLQJOH�DFWLRQ KDUS VROXWLRQV� 2XW RI WKHVH VL[ VROXWLRQV� KHU VROXWLRQV ZHUH LGHQWLFDO DV WKH DXWKRUކV
VROXWLRQV�
��7R P\ NQRZOHGJH� QR RWKHU KDUSLVW� EHVLGHV P\VHOI� KDV SHUIRUPHG 6SRKUކV 2SS� ��� DQG ��� RQ D
VLQJOH�DFWLRQ KDUS LQ FRQFHUW� VLQFH 'RUHWWH 6SRKUކV SUH����� SHUIRUPDQFHV� 'DYLGH 0RQWL� YLROLQLVW�
DQG , ೩UVW SHUIRUPHG 2S� ��� RQ 0D\ �� ����� DW WKH &KLHVD GHOOކ$VVXQ]LRQH GHOOD %HDWD 9HUJLQH 0DULD�
&DVHOOH /DQGL� ,WDO\ DQG DJDLQ RQ 0D\ �� ����� DW WKH 7HDWUR 9LWWRULD� 7XULQ� ,WDO\� , XVHG D KDUS� EXLOW
E\ -DFRE (UDW� FLUFD ����� VHW�XS LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU DW $ ���+] DQG WKH YLROLQ WXQHG DW
$ ���+]�FRPSOHWH ZLWK D FKLQ UHVW DIWHU 6SRKUކV PRGHO�PDGH E\ 0RQWL� , DOVR XVHG PXOWL�SHGDOOLQJ
WHFKQLTXHV DV GHVFULEHG LQ WKLV FKDSWHU� 7KLV ZRUN LV SDUW RI WKH $USDUODކV VHFRQG 6SRKU &'� UHFRUGHG LQ
2FWREHU �����
��, WKDQN 'U� 7UDXJRWW *ROGEDFK RI WKH 6SRKU 0XVHXP IRU VKDULQJ WKLV ZLWK PH�
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GHYLFHVފ��� ,I WKH ZRUG ފ೨HNWH)މ LV WDNHQ LQ WKLV FRQWH[W WR PHDQ WHFKQLFDO GHYLFHV���

WKHQ LW UHIHUV GLUHFWO\ WR WKH TXDQWLW\ RI GRXEOH�SHGDOOLQJ ZLWK ERWK IHHW IRXQG LQ
WKLV VRQDWD DQG WKH VXEWOH KHHO DQG WRH SLYRWLQJ PRYHV� 2S� ��� LQFOXGHV WKH PRVW
IRRW PRYHV RI DQ\ ZRUN E\ 6SRKU XS WR WKLV WLPH�

$OOHJUR� EDUV ���� ౘJ� ���

)LJXUH ���� 6SRKU� 2S� ��� $OOHJUR� EDUV ����

7KH PRYHPHQW EHJLQV ZLWK WKH * SHGDO IROGHG DZD\ IURP EDU �� 7KLV ೩UVW SKUDVH
XVHV WKH GLPLQLVKHG VHYHQWK FKRUG RQ )੤� ZKLFK LV WKH PRVW XVHG SLYRW FKRUG LQ
WKH ZKROH KDUS UHSHUWRLUH��� 7KH KDUPRQLF SURJUHVVLRQ LV GL೨HUHQW WKDQ WKH RWKHU
H[DPSOHV FLWHG LQ WKLV WKHVLV� 7KH ೩UVW FDGHQFH LQ EDU � LV IURP WKH VXE�GRPLQDQW
WR WKH WRQLF �$�೪DW PDMRU�� IROORZHG E\ 9�, FDGHQFH LQ WKH UHODWLYH PLQRU �) PLQRU��
7KHQ WKH GLPLQLVKHG VHYHQWK FKRUG RQ )੤ LV XVHG DV D SLYRW FKRUG UHVROYLQJ WR WKH
VXE�GRPLQDQW FKRUG RI ) PLQRU �%�೪DW PLQRU�� 7KLV LQ WXUQ PRYHV WR WKH GRPLQDQW
RI ) PLQRU DQG LV WUDQVIRUPHG ZLWK D ��� SURJUHVVLRQ LQWR WKH GRPLQDQW RI WKH KRPH
NH\� $�೪DW PDMRU�

7KLV GRXEOH�SHGDOOLQJ RQ ) DQG $� LQ WKH RSHQLQJ LQWURGXFWRU\ VHFWLRQ� VHWV XS WKH
ZRUN DV EHLQJ D VWXG\ RQ GRXEOH�SHGDOOLQJ IRU ERWK IHHW� %DU � FRXOG EH SOD\HG ZLWK
D WULSOH�SHGDO PRYHPHQW� +RZHYHU� GRXEOH�SHGDOOLQJ LV DGYDQWDJHRXV IRU VHYHUDO
UHDVRQV� 7KH ೩UVW UHDVRQ LV WKDW WKHUH LV QR *੤ LQ WKH ೩UVW PRYHPHQW XQWLO EDUV
������ 7KHVH EDUV DUH QRWDWHG DV $੢ކV LQ WKH PLGGOH OLQH DFFRPSDQLPHQW� EXW WKH
XSSHU PHORG\ KDV D WULOO ZLWK D WXUQ� DJDLQVW WKLV DFFRPSDQLPHQW� ZKLFK UHTXLUHV
DQ $੣� 7KH VHFRQG UHDVRQ LV WKDW GRXEOH�SHGDOOLQJ LV YHU\ XVHIXO LQ EDUV ������ ���
�� DQG ��� 7KHUH DUH WKUHH FURFKHW UHVWV LQ EDU ��� MXVW EHIRUH WKH SDVVDJHV ZKHUH
D *੤ LV UHTXLUHG� 7KLV EDU FDQ EH XVHG WR FDOPO\ XQIROG WKH * SHGDO IRU WKH IROORZLQJ
VHFWLRQ� 8QIROGLQJ D SHGDO LV D VOLJKWO\ PRUH ULVN\ PRYHPHQW WKDQ IROGLQJ DZD\ D
SHGDO� VR WKH SHGDO VKRXOG EH ೪XVK DJDLQVW WKH ERG\ RI WKH KDUS� EXW LQ D YHUWLFDO
SRVLWLRQ� DV VKRZQ LQ ೩J� ����

%DU � FDQQRW EH SHUIRUPHG ZLWK D VLQJOH�SHGDO PRYH� ZLWKRXW PRYLQJ SHGDOV RI
VWULQJV WKDW DUH VWLOO YLEUDWLQJ� OLNH IRU H[DPSOH PRYLQJ HLWKHU WKH ) RU $ SHGDO
EHWZHHQ WKH ೩UVW DQG VHFRQG FURFKHW� 7KH VWULQJV ZRXOG VWLOO EH YLEUDWLQJ� VR VLQJOH�
SHGDOOLQJ LV QRW DGYLVDEOH KHUH� 7KLV LV DQ H[DPSOH RI D VLPSOH GRXEOH�SHGDOOLQJ
PRYHPHQW� ZKHUH WKH ULJKW IRRW SUHVVHV WKH ) DQG $ SHGDOV GRZQ DQG UHOHDVHV WKH
��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ����
��6SRKU XVHV WKH ZRUG ފ೨HNWH)މ ೩YHV WLPHV LQ KLV /HEHQVHULQQHUXQJHQ� WZLFH ZKHQ ZULWLQJ DERXW WKH
KDUS�
��6HH VHFWLRQV ������ ������ DQG ������
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SHGDO ZLWK WKH UHOD[DWLRQ RI WKH KDUPRQ\ RQ WKH WKLUG FURFKHW RI EDU �� DV VKRZQ LQ
೩J� ����

$OOHJUR� EDUV ������ ౘJ� ���

)RU WKLV SDVVDJH WKH * SHGDO LV DOUHDG\ IROGHG DZD\ DJDLQ VLQFH EDU ��� �� RU ��� DQG
UHPDLQV IROGHG DZD\ IRU WKH UHPDLQGHU RI WKH ೩UVW PRYHPHQW� 7KH & SHGDO LV IROGHG
DZD\ LQ WKH FDGHQWLDO EDU ��� ,W LV QRW IROGHG GRZQ HDUOLHU LQ WKH PRYHPHQW EHFDXVH
WKHUH DUH QRWDWHG &੤ކV LQ EDUV ����� DQG ������ 7KHVH DUH WKH ೩UVW SDVVDJHV ZKHUH
&੤ LV HVVHQWLDO GXH WR &੤ EHLQJ SDUW RI D VFDOH� HVSHFLDOO\ LQ EDUV ������ 7KH &੤ކV LQ
EDUV ����� FRXOG EH SOD\HG ZLWK WKH HQKDUPRQLF DOWHUQDWLYH� '੢� 7KLV ZRXOG PHDQ
WKDW WKH & SHGDO FRXOG EH IROGHG DZD\ PXFK HDUOLHU� IRU H[DPSOH LQ EDU ��� DW WKH
VDPH WLPH DV WKH * SHGDO� )URP EDU �� WR ��� 6SRKU ZULWHV D FKURPDWLF SDVVDJH
IXOO RI GLPLQLVKHG VHYHQWK FKRUGV RQ )੤ DQG RQH RQ (੣� 7KH IRRW PRYHPHQWV HQWDLO
GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW RQ WKH ) DQG $ SHGDOV �EDUV ��� ��� ��� ������
DQG RQ DOWHUQDWLYH EDUV ZLWK WKH OHIW IRRW RQ WKH ' DQG % SHGDOV �EDUV ��� ����

,I VLQJOH�SHGDOOLQJ ZDV XVHG� LW ZRXOG HQWDLO PRYLQJ SHGDOV ZLWK WKH TXDYHU EHDWV
ZKLFK ZRXOG FDXVH D ORW RI QRLVH IURP IDVW SHGDO FKDQJHV� DQG ೩[LQJ SHGDOV LQWR
QRWFKHV� LQ RUGHU IRU RQH IRRW WR PRYH IURP RQH SHGDO WR RWKHU� %DU �� KDV QR
VLQJOH�SHGDO VROXWLRQ EHFDXVH WKH ODVW VHPLTXDYHU RI WKH VHFRQG FURFKHW KDV D '੣
DQG %੣ ZKLFK EHFRPH D '੢ DQG %੢ RQ WKH ೩UVW VHPLTXDYHU RI WKH WKLUG EHDW� 2QH
LQRUJDQLF VROXWLRQ ZRXOG EH WR SOD\ WKH '੢ ZLWK LWV HQKDUPRQLF &੤ IRU WKH WKLUG EHDW
DQG WKHQ ORZHU WKH ' SHGDO E\ WKH IRXUWK EHDW� ,W UHVXOWV LQ PRUH SHGDO PRYHV LQ
WKH EDU DQG PRUH QRLVHV� 7KH VXGGHQ DOWHUQDWLRQ IURP )੣ DQG $੢ DW WKH HQG RI EDU
�� WR )੤ DQG $੣ RQ WKH ೩UVW EHDW RI EDU �� KDV QR FRQYLQFLQJ VLQJOH�SHGDO VROXWLRQ�
ZLWKRXW PRYLQJ SHGDOV ZKHQ WKH VWULQJV DUH VWLOO YLEUDWLQJ DQG WKH SHGDO FKDQJH
ZLOO EH DXGLEOH�

$OOHJUR� EDUV ������� ౘJ� ���

)RU WKLV SDVVDJH� WKH * SHGDO LV DOUHDG\ IROGHG DZD\ VLQFH EDU ��� �� RU ��� 7KH &
LV DOVR IROGHG DZD\ VLQFH EDU ��� EXW &੤ LV UHTXLUHG LQ EDUV ������ 7KLV LV D SDUDOOHO
SDVVDJH WR EDUV ������ 7KH WKHPH WKLV WLPH LV LQ $�೪DW PDMRU DQG WKHUH DUH QRWDWHG
'੢ LQ WKH LQQHU DFFRPSDQLPHQW OLQH DJDLQVW '੣ކV LQ WKH WULOO ZLWK D WXUQ LQ WKH PHORG\
OLQH� 7KH HQKDUPRQLF &੤ LV UHTXLUHG IRU WKHVH EDUV� 7KH & SHGDO LV WKHQ IROGHG DZD\
DIWHUZDUGV� EHWZHHQ EDUV ��� DQG ����

2QFH DJDLQ� WKH SDVVDJH IURP EDUV ������ H[SORLWV WKH GLPLQLVKHG VHYHQWK FKRUGV
RQ )੤ �EDUV ���� ���� ���� DQG %੣ ����� DQG WKH GRPLQDQW VHYHQWK FKRUG RQ %੣ �����
���� ���� ���� ����� %DU ��� LV DQ H[DPSOH RI WKH KDUPRQLF SURJUHVVLRQ RI & PDMRU
PRYLQJ WR GLPLQLVKHG VHYHQWK FKRUGV RQ )੤ WR %�೪DW PDMRU� ,W LV PXVLFDOO\ VLPLODU WR
EDUV ����� LQ WKH )DQWDLVLH� 2S� ��� %RWK SDVVDJHV UHTXLUH WKDW WKH OHIW IRRW PRYHV
RYHU WR WKH ULJKW�KDQG VLGH RI WKH KDUS WR PRYH WKH LQQHUPRVW ( SHGDO�

$OOHJUR� EDUV ������� ౘJ� ���

7KH DXWKRU ೩QGV EDUV ������ WR EH WKH PRVW JUDWLI\LQJ EDUV WR SHGDO LQ WKH ZKROH
KDUS OLWHUDWXUH� 7KH WZR IHHW HPSOR\ GRXEOH�SHGDOOLQJ� RQH DIWHU WKH RWKHU� DV LI
HDFK IRRW LV D VHSDUDWH YRLFH GLDORJXLQJ ZLWK HDFK RWKHU� 7KH OHIW IRRW SURSRVHV D
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)LJXUH ���� 6SRKU� 2S� ��� $OOHJUR� EDUV ������
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)LJXUH ���� 6SRKU� 2S� ��� $OOHJUR� EDUV �������
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TXHVWLRQ� WKH ULJKW IRRW UHSOLHV DQG KHQFH IRUWK� 7KH OHIW IRRW FUHDWHV WKH GRPLQDQW
VHYHQWK FKRUG RQ %੣ �EDU ���� DQG WKH ULJKW IRRW FUHDWHV LWV XVXDO GLPLQLVKHG VHYHQWK
FKRUG RQ )੤ �EDUV ���� ����� 7KH GLPLQLVKHG VHYHQWK FKRUGV RQ (੣ �EDU ���� FDQ EH
PDGH E\ HLWKHU IRRW� EXW WKH DXWKRUކV SHUVRQDO SUHIHUHQFH LV WR XVH WKH OHIW IRRW� LQ
NHHSLQJ ZLWK D VHQVH RI D UHFLSURFDO H[FKDQJH EHWZHHQ WKH IHHW� (DFK GLPLQLVKHG
DQG GRPLQDQW FKRUG HQWDLOV D GRZQZDUGV�SUHVVLQJ PRYHPHQW IRU HDFK IRRW� 7KLV
JHVWXUH JHQHUDWHV SK\VLFDO WHQVLRQ LQ WKH ZKROH IRRW DQG OHJ� ZKLFK LV WKHQ GLVVROYHG
ZLWK WKH KDUPRQLF UHVROXWLRQ RI HDFK VHYHQWK FKRUG�

,W LV P\ RSLQLRQ WKDW 6SRKU LV UHIHUULQJ WR WKHVH SUHFLVH EDUV ZKHQ KH GHVFULEHV WKH
FRPSRVLWLRQDO SURFHVV DQG 'RUHWWHކV SOHDVXUH LQ SUDFWLVLQJ DQG SHUIRUPLQJ���

)LJXUH ���� 6SRKU� 2S� ���� $OOHJUR� EDUV �������

/DUJKHWWR� EDUV ����� ౘJ� ����

)LJXUH ����� 6SRKU� 2S� ���� /DUJR� EDUV �����

7KH /DUJKHWWR LV LQ ) PDMRU DQG FRQWDLQV QR &੤ LQ WKH HQWLUH PRYHPHQW� VR WKH &
SHGDO FDQ EH IROGHG DZD\ IURP EDU � WR WKH HQG RI WKH PRYHPHQW� 7KHUH LV RQO\
RQH *੤ LQ EDU ��� ZKLFK FDQ EH HDVLO\ SOD\HG ZLWK LWV HQKDUPRQLF DOWHUQDWLYH� $੢�
7KHUHIRUH� WKH * SHGDO LV DOVR IROGHG DZD\ IURP EDU � WR WKH HQG�

%DU � LV VLPLODU WR EDU ��� LQ WKH $OOHJUR� 2S� ���� DQG EDUV ����� LQ WKH )DQWDLVLH�
2S� ��� 7KLV WLPH WKH KDUPRQ\ SURJUHVVHV IURP ) PDMRU RQ WKH ೩UVW FURFKHW RI EDU
��6SRKU� /HEHQVHULQQHUXQJHQ� ����
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)LJXUH ����� 6SRKU� 2S� ���� 5RQGR� EDUV ��������

� WR WKH GLPLQLVKHG VHYHQWK FKRUG RQ %੣ RQ WKH VHFRQG FURFKHW WR WKH GLPLQLVKHG
VHYHQWK FKRUG RQ )੤ RQ WKH WKLUG FURFKHW� UHVROYLQJ WR D ��� ��� SURJUHVVLRQ RQ * WR
& PDMRU� 7KUHH SHGDOV DUH UHTXLUHG WR EH PRYHG LQ TXLFN VXFFHVVLRQ LQ EDUV ����
DOO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS� 7KLV LV GRQH E\ PRYLQJ WKH ) DQG $ ZLWK WKH
ULJKW IRRW DQG WKH OHIW IRRW PRYHV RYHU WR WKH ULJKW�KDQG VLGH RI WKH KDUS WR PRYH
WKH LQQHUPRVW SHGDO (�

5RQGR� EDUV �������� ౘJ� ����

7KLV ೩QDO VHFWLRQ LQYROYHV GRXEOH�SHGDOOLQJ RQO\ ZLWK WKH OHIW IRRW XWLOLVLQJ WKH
GLPLQLVKHG VHYHQWK FKRUG RQ %੣ UHVROYLQJ WR & PLQRU �EDU ���� DQG WR (�೪DW PLQRU
�EDUV ���������

7KHVH VL[ VHFWLRQV DUH LPSRVVLEOH WR SOD\ RQ WKH KDUS� ZLWKRXW XVLQJ GRXEOH�SHGDOOLQJ
RQ RQH RU ERWK VLGHV RI WKH KDUS� +RZHYHU� ZLWK GRXEOH�SHGDOOLQJ WKH VROXWLRQV DUH
DFWXDOO\ HDV\ DFWLRQV� WKDW UHTXLUH OLWWOH KDVWH� FDQ EH GRQH FDOPO\ DQG \HW UHVXOW
LQ WKH PRVW FKURPDWLF SURJUHVVLRQV LQ WKH KDUS OLWHUDWXUH� &KURPDWLF SDVVDJHV�
OLNH WKHVH EDUV� DUH DQ LQWHJUDO SDUW RI 6SRKUކV FRPSRVLWLRQDO VW\OH� :LWK WKH
XVH RI FRPSOH[ GRXEOH�SHGDOOLQJ PRYHV� KH ZDV DEOH WR DFKLHYH D VW\OH RI ZULWLQJ
LQFRPSDUDEOH ZLWK DQ\ RWKHU FRPSRVHU ZKR ZURWH IRU WKH KDUS�

&RQFOXVLRQ

7R DLG KDUSLVWV� 7DEOH ��� IROORZV D VLPLODU OD\�RXW DV WKH LQVWUXFWLRQV RI .UXPSKROW]ކV
2S� � IRXQG LQ VHFWLRQ ���� $OO SUDFWLFDO LQIRUPDWLRQ LV SURYLGHG� VR DQ\ KDUSLVW FDQ
SOD\ WKHVH SLHFHV� 7DEOH ��� OLVWV HDFK W\SH RI FRPSOH[ SHGDO PRYHPHQW� IROORZLQJ
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WKH OLVW RI -HX GHV S«GDOHV LQ VHFWLRQ ��� DQG $SSHQGL[ ,,�

7DEOH ���� 6RQDWH &RQFHUWDQWH� 2S� ���� LQLWLDO LQVWUXFWLRQV

.H\ $�೪DW PDMRU�
6HW�XS NH\ $�೪DW PDMRU�
* 3HGDO� $OOHJUR ࡐ* IURP EDU �� ���ࡒ ��ࡐ 25 ࡒ* IURP EDU �� 7�3�

LQ ��� ��� ��� ���ࡐ ࡒ& IURP EDU �� ���ࡐ �ࡒ� IRU 'D
&DSR�� ��ࡒ�� ����ࡐ

/DUJKHWWR �ࡐ* ࡐ& IRU ZKROH PRYW�
5RQGR ࡐ* IRU ZKROH PRYW�� �ࡐ& ���ࡒ ����ࡐ ����ࡒ ����ࡐ
(QKDUPRQLFV� $OOHJUR *੢ �)੤� DOO� &੢ �%੣� DOO� )੢ �(੣� DOO� &੤ �'੢� ��� ���

��� ��� ��� ��� '੢ �&੤� ������� $੢ �*੤� ������ %੢੢
�&੣� DOO�

/DUJKHWWR $੢ �*੤� ��� *੢ �)੤� ���
5RQGR *੢ �)੤� DOO� &੢ �%੣� DOO� )੢ �(੣� DOO� '੢ �&੤� ���� ����
3HGDO JOLVVDQGL 5RQGR ���� ��� �RSW���
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7DEOH ���� -HX GHV S«GDOHV� 6RQDWH &RQFHUWDQWH� 2S� ���� $OOHJUR

-(8 '(6
3('$/(6 $OOHJUR

�� $�) �� ��� ��� ��� ������ ������� ������� ������� ������� �������
�� $�) �RSW�� ��� ���
�� '�% ��� ������ ������� ������� ������� ������� ������� �������

������� ������� ������ހ ������� ����
� �L�� $�)
� �LL�� '�% ������� �������
� �LLL�� $�) ������ �������
� �LLL�� '�% �������
� �Y�� $�) ������� �������
� �YL�� $�) �������
� �YLLL�� $�) ������
� �YLLL � Y��
$�)

������

� �YLLL�� '�% �������
� �L[�� '�% ��� ����
� ���
�� $�*�) �RSW�� �� ��� ��� ��� ������ ������� ������� ������� ������� �������

7DEOH ���� -HX GHV S«GDOHV� 6RQDWH &RQFHUWDQWH� 2S� ���� /DUJKHWWR
DQG 5RQGR

-(8 '(6
3('$/(6 /DUJKHWWR 5RQGR

�� $�) ��� ������ ��� ������� ������ހ�
�� '�% ������ ������

������
������� ���� ������� ���� ������� �������

� �L�� $�) ���� ������
� �L�� '�% ������ ����
� �L�� '�%
�RSW��

����

� �LL�� '�% ������ �������
� �LLL�� '�% �������
� �LY�� $�) �������
� �YL�� '�% ������
� �YLLL�� $�) �������
� �L[ � YL��
'�%

������

� �� ��� ���
� &੣�੤ ���� ����
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����� )DQWDLVLH 2S� ��

7KH )DQWDLVLH SRXU OD +DUSH� &RPSRV«H HW GHGLH« ¢ 6RQ (SRXVH� 2S� �� �(9: ����
LQ & PLQRU E\ 6SRKU�� LV RQH RI WKH PRVW SOD\HG DQG UHFRUGHG RI KDUS SLHFHV IURP
WKH EHJLQQLQJ RI WKH QLQHWHHQWK FHQWXU\���

,W LV GL೨LFXOW WR GDWH ZKHQ ERWK WKH )DQWDLVLH DQG WKH 9DULDWLRQV� 2S� ��� ZHUH
FRPSRVHG� )URP 6SRKUކV DXWRELRJUDSK\ LW ZRXOG DSSHDU WKDW ERWK VROR ZRUNV
SUH�GDWH (DVWHU �������� 7KH )DQWDLVLH ZDV SXEOLVKHG LQ ���� E\ 6LPURFN���� %HUOLQ
ZLWK 3ODWH QXPEHU ����� 2QO\ IRXU FRSLHV RI WKLV ೩UVW HGLWLRQ DUH NQRZQ E\ WKH
DXWKRU���� 7ZHQWLHWK�FHQWXU\ HGLWLRQV� OLNH WKRVH E\ -RKQ 7KRPDV��� DQG +DQV
-RDFKLP =LQJHO DOWHU PDQ\ DVSHFWV RI WKH KLVWRULFDO SHUIRUPLQJ SUDFWLFHV���� 7KHVH
HGLWLRQV DQG DOO HGLWLRQV DIWHU WKH ೩UVW 6LPURFN HGLWLRQ RPLW WKH LQGLFDWHG ފEDVHމ
VHW�XS NH\ RI WKH KDUS� SHGDO JOLVVDQGL DQG RUQDPHQWDWLRQ� 7KH\ DGG DUSHJJL� HWRX೛«
DQG G\QDPLF PDUNLQJV DQG DOWHU WKH DUWLFXODWLRQ PDUNLQJV� 8QIRUWXQDWHO\ UHFHQW
HGLWLRQV FRQWLQXH WR UHYLVH DQG SXEOLVK WKH 7KRPDV DQG =LQJHO HGLWLRQV� UDWKHU WKDQ
EDVLQJ WKHLU HGLWLRQV RQ WKH RULJLQDO 6LPURFN HGLWLRQ���� $Q DUUDQJHPHQW IRU YLROLQ
DQG KDUS RI WKH )DQWDLVLH 2S� �� ZDV SXEOLVKHG LQ ����� 7KLV HGLWLRQ LV GHGLFDWHG
WR 0RQVLHXUމ /RXLV GH 5HHGHUފ� D YLROLQLVW ZKR ZRUNHG LQ /RQGRQ LQ WKH �������Vކ�

7KH )DQWDLVLH ZDV D JUHDW VXFFHVV IURP WKH EHJLQQLQJ DV VHHQ IURP WKLV ���� UHYLHZ�

\DQWDV(މ IRU 6ROR +DUS LV WKH PRVW VROLG� PRVW PHDQLQJIXO� DQG PRVW
VRSKLVWLFDWHG DPRQJ DOO WKH ZRUNV RI WKLV NLQG IRU WKLV LQVWUXPHQW ZLWK
ZKLFK ZH KDYH EHFRPH DFTXDLQWHG LQ \HDUVފ���

��:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ��� (YHU\WKLQJ HYHU ZULWWHQ DERXW
6SRKUކV HDUO\ +DUS )DQWDV\ 2S� GRHVޓ�� QRW DGG XS WR RQH SDJH� ,W LV WKH DXWKRUކV ZLVK WKDW WKHVH
SDJHV KHUH ZLOO DGG WR WKH NQRZOHGJH DQG UHVHDUFK RQ WKLV SLHFH� HQFRXUDJH KDUSLVWV WR XVH WKH RULJLQDO
VFRUH IURP ���� DQG HPSOR\ KLVWRULFDO SHUIRUPLQJ SUDFWLFHV �LQFOXGLQJ KLVWRULFDO SHGDO WHFKQLTXHV� LQ
WKHLU SHUIRUPDQFHV� :XOIKRUVW SURYLGHV D GHWDLOHG KDUPRQLF DQG VWUXFWXUDO DQDO\VLV RI WKH )DQWDLVLH�
�������
��LELG�� ��� OLVWV RYHU �� UHFRUGLQJV XS WR ����� 7KHUH DUH RQO\ WZR UHFRUGLQJV IRU WKLV ZRUN RQ D
VLQJOH�DFWLRQ KDUS� )UDQFHV .HOO\� 7KH +DUS &ROOHFWLRQ� &'�6$5 �� ������� $USDUOD� 'DYLGH 0RQWL DQG
0DULD &KULVWLQD &OHDU\� /RXLV 6SRKU� 6R PDFKކ GLH $XJHQ ]X���DOORUD FKLXGL JOL RFFKL� 675 ����� �������
7KH SLHFH ZDV UHFRUGHG RQ D KDUS E\ *HRUJHV &RXVLQHDX� 3DULV �F� ����� UHVWRUHG ���� E\ $� &RQUDG�
ZLWK WKLUW\�VHYHQ VWULQJV� 5DQJH� *�� D�� $ ���+=� WHPSHUDPHQW� ��� FRPPD PHDQ�WRQH� 7KH KDUS
EHORQJHG WR 2FWDYLH GH /DVDOOH YRQ /RXLVHQWKDO ������������ DQG LV QRZ SHUPDQHQWO\ H[KLELWHG DW
+HLPDWVPXVHXP :DGHUQ� 6DDUODQG� *HUPDQ\� 0\ ZDUPHVW WKDQNV JRHV WR 'DQLHOOH DQG %HUQG 6FKU¸GHU
IRU WKH FDUH WKH\ WDNH WR SURPRWH SHUIRUPDQFHV RQ WKLV LQVWUXPHQW�
���6SRKU� /HEHQVHULQQHUXQJHQ� ��ހ���
���6LPURFN� *HUPDQ ೩UP RI PXVLF SXEOLVKHUV�
���7KH 6LPURFN ���� HGLWLRQ FDQ EH IRXQG LQ ,�0F� '�%� '.�.N� *%�/EO� 7KHUH DUH XQGRXEWHGO\ PRUH
H[WHQW FRSLHV�
���-RKQ 7KRPDV ������������ :HOVK KDUSLVW DQG FRPSRVHU�
���/RXLV 6SRKU� )DQWDVLH &�PROO I¾U +DUIH �RS� ���� HG� +DQV -RDFKLP =LQJHO �.DVVHO� %¦UHQUHLWHU� ������
/RXLV 6SRKU� )DQWDLVLH� 3RXU +DUSH � 2S� ��� HG� -RKQ 7KRPDV �/RQGRQ� $XJHQHU� ������
���7KH PRVW UHFHQW SXEOLFDWLRQV LQFOXGH /RXLV 6SRKU� 6SRKU /RXLV � )DQWDVLH &�0ROO 2S� �� )¾U +DUIH
6ROR� HG� +HOJD 6WRUFN �.¸OQ� 'RKU� F� ����� DQG /RXLV 6SRKU� )DQWDVLD LQ & 0LQRU �2S����� HG� -RKQ
7KRPDV �&DUGL೨� $GODLV� ������
���:XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ�������� ��� TXRWHV *¸WKHO� 7KHPDWLVFK�
ELEOLRJUDSKLVFKHV 9HU]HLFKQLV� �� DV VXJJHVWLQJ WKDW WKLV DUUDQJHPHQW LV E\ 6SRKU KLPVHOI�
���$0=� $SULO ��� ����� ���
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'RUHWWH SOD\HG WKLV SLHFH WKURXJKRXW KHU FDUHHU� ,W KDV EHHQ VXJJHVWHG WKDW WKLV
ZRUN UHSODFHG DQ HDUOLHU )DQWDVLH E\ %DFNRIHQ WKDW VKH KDG LQ KHU UHSHUWRLUH DQG
SHUIRUPHG LQ /HLS]LJ LQ �������� %DFNRIHQ GLG LQGHHG SXEOLVK D )DQWDVLH LQ %�೪DW
PDMRU DV SDUW RI WKH �QG HGLWLRQ RI KLV PHWKRG���� 7KH ೩UVW WKHPH LV IROORZHG E\ D
VHULHV RI GLPLQLVKHG DUSHJJL DQG WKLV VHTXHQFH LV YHU\ VLPLODU WR EDUV ����� DQG
������ LQ 6SRKUކV )DQWDLVLH RS� ���

$ FRQFHUW GHVFULSWLRQ RI D SHUIRUPDQFH LQ *RWKD RQ -DQXDU\ ��� ����� PHQWLRQV WKDW
0DGDPH 6SRKU SOD\HG D 3KDQWDVLHމ IRU WKH KDUS LQ % PLQRUފ� DORQJVLGH 6SRKUކV
9LROLQ FRQFHUWR 1R� � LQ & PLQRU� VKRZLQJ WKDW WKH FULWLTXH KHDUG WKH )DQWDLVLH
DV D SLHFH LQ % PLQRU ZLWK UHVSHFW WR WKH YLROLQ FRQFHUWR LQ & PLQRU���� 'RUHWWHކV
KDUS ZDV WKHUHIRUH WXQHG D VHPLWRQH ORZHU WKDQ WKH ފ$މ RI WKH UHVW RI WKH FRQFHUW�
6SRKUކV )DQWDLVLH ZDV SHUIRUPHG E\ DW OHDVW WZR RWKHU KDUSLVWV GXULQJ 'RUHWWHކV
OLIHWLPH����

������� 7KH ZRUN

7KH )DQWDLVLH RSHQV ZLWK D VWDWHO\ LQWURGXFWLRQ� $GDJLR PROWR� LQ & PLQRU �EDUV ������
6SRKUކV LQJHQLRXV FRPSRVLWLRQDO VNLOOV DUH HYLGHQW MXVW LQ WKHVH ೩UVW WZR SDJHV�
WKHUH LV SDUW ZULWLQJ� GLDORJXHV EHWZHHQ GL೨HUHQW YRLFHV DQG WKH DFFRPSDQLPHQW
LV IRXQG LQ ERWK WKH OHIW DQG ULJKW KDQG� 7KLV ೩UVW VHFWLRQ HQGV ZLWK D ZULWWHQ�RXW
FDGHQ]D� 7KH VHFRQG VHFWLRQ� $OOHJUHWWR �EDUV ������� LV D PHODQFKROLF WKHPH� ZKHUH
WKH ೩UVW HGLWLRQ LQGLFDWHV SUHFLVH DUWLFXODWLRQ PDUNLQJV IRU WKH PHORG\� 7KH WKHPH
LV HODERUDWHG DQG FRPELQHG ZLWK D WULSOHW ೩JXUH� RQFH DJDLQ WKH PHORG\ DSSHDUV DV
PXFK LQ WKH EDVV OLQH DV WKH WUHEOH� 7KH IROORZLQJ VHFWLRQ� $OOHJUR �EDUV ������� LV
D VHTXHQFH RI GLPLQLVKHG VHYHQWK DUSHJJL ZKLFK FUHDWH WHQVLRQ ZLWK D FKURPDWLF
ULVLQJ EDVV OLQH� 7KLV LV IROORZHG E\ D EULGJH SDVVDJH OHDGLQJ WR WKH SULQFLSDO WKHPH�
QRZ LQ WKH PDMRU NH\ RI (�೪DW �EDUV �������� $QRWKHU VHTXHQFH RI GLPLQLVKHG
VHYHQWK DUSHJJL� $OOHJUR �EDUV �������� OHDGV WR WKH ೩QDO VHFWLRQ� 7KH SLHFH HQGV
ZLWK D VKRUWHQHG YHUVLRQ RI WKH LQLWLDO LQWURGXFWLRQ� $GDJLR PROWR �EDUV �������� DQG
PDLQ WKHPH LQ & PLQRU� $OOHJUHWWR �EDUV ��������

������� 3HGDOOLQJ LQ 6SRKUކV )DQWDLVLH� 2S� ��

2Q WKH ೩UVW HGLWLRQ� LW VWDWHV DUIH+މ LQ $Vފ� VR WKH ފEDVHމ VHW�XS NH\ RI WKH KDUS LV
$�೪DW PDMRU� 7KH ZRUN LQFOXGHV QR *੤ LQ WKH HQWLUH SLHFH� VR WKH * SHGDO FDQ EH
IROGHG XS IURP WKH EHJLQQLQJ RI WKH SLHFH� 7KHUH LV RQO\ RQH &੤ LQ EDU ��� VR WKH &

���$0=� QR� ��� -DQXDU\ �� ����� ���� $0=� -DQXDU\ ��� ����� ����
���%DFNRIHQ� $QOHLWXQJ� ����� ���ހ��
���$0=� -DQXDU\ ��� ����� ���� 3KDQWDVLHމ IRU WKH KDUS LQ % PLQRUފ�
���$0= ����� ���� HUUDUL(މ DXV &KULVWLDQLD )HUUDUL DXV &KULVWLDQLD ]HLJWH LQ HLQHU JHKDOWYROOHQ 3KDQWDVLH
YRQ /� 6SRKU HLQ VHKU IHUWLJHV XQG QHWWHV 6SLHO XQG HUZDUE VLFK GDPLW DOOJHPHLQHQ %H\IDOOމ�� $0=� QR� ���
����� ��� �HP'މ 0DULH /¸Z� �HLQH GHU QHXHQ 6¦QJHULQQHQ XQVHUV .¸QLJ�� 6DFKV� +RIWKHDOHUV� HUIUHXWH
XQV PLW VHKU IHUWLJHP XQG JHVFKPDFNYROOHP 9RUWUDJH GHU VFK¸QHQ 6SRKUކVFKHQ +DUIHQ�3KDQWDVLHފ�
$QRWKHU SHUIRUPDQFH RI �HP'މ /¸ZH �MHW]W LQ 0DJGHEXUJ�ފ� LQ %HUOLQHU $OOJHPHLQH 0XVLNDOLVFKH =HLWXQJ
QR� ��� -XQH ��� �����
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SHGDO FDQ DOVR EH IROGHG XS IURP EDU �� 7KHUH DUH WZR SHGDO JOLVVDQGL ZLWK WKH &
SHGDO LQ EDU �� DQG ZLWK WKH % SHGDO LQ EDU ���

7KH )DQWDLVLH 2S� �� E\ 6SRKU FRQWDLQV HOHYHQ RI WKH WKLUW\�VHYHQ FRPSOH[ SHGDO
PRYHV OLVWHG LQ VHFWLRQ ���� 6LQJOH�SHGDOOLQJ PRYHV ZLOO QRW EH OLVWHG RU GLVFXVVHG�
%RWK WKH ULJKW DQG OHIW IRRW SHUIRUP GRXEOH�SHGDOOLQJ� 7KH OHIW IRRW DOVR PRYHV WKH
( SHGDO�

7DEOH ���� )DQWDLVLH 2S� ��� LQLWLDO LQVWUXFWLRQV

.H\ & PLQRU�
6HW�XS NH\ $�೪DW PDMRU�
3HGDOV * SHGDOࡐ IRU HQWLUH SLHFH� ࡐ& EDU �� ࡒ&

DW ��� ࡐ& �� WR HQG�
(QKDUPRQLFV *੢ �)੤� ��� ��� ��� &੢ �%੣� ��� ��� ���
3HGDO JOLVVDQGL ��� ���

7DEOH ���� -HX GHV S«GDOHV� )DQWDLVLH SRXU OD +DUSH� 2S� ��

-(8 '(6
3('$/(6 %$56

�� $�) ���� ���� ������ ������ ������ ������� ������� �������
�� '�% �����
� �L�� $�) ������
� �L�� '�% ������ ����
� �LL�� $�) ������
� �LL�� '�% �������
� �LLL�� $�) �������
� �LY�� $�) ������ �������
� �YLL�� $�) ��������
� ���� �������
� &੣�੤ ��� %੣�੢ ���

����� 2WKHU ZRUNV E\ /RXLV 6SRKU IRU WKH KDUS

7KH WZR PRVW LPSRUWDQW ZRUNV IRU WKLV WKHVLV DUH 6SRKUކV 2SS� ��� DQG ��� 7KH
6RQDWH &RQFHUWDQWH� 2S� ��� LV WKH LQVSLUDWLRQ IRU WKLV FRPSOHWH WKHVLV� 7KH
)DQWDLVLH LV RQH RI WKH PRVW LPSRUWDQW ZRUNV LQ WKH SHGDO KDUS UHSHUWRLUH IURP WKH
HDUO\ QLQHWHHQWK FHQWXU\� 6SRKU ZURWH HLJKWHHQ ZRUNV IRU WKH KDUS� ZKHUH WKH 7ULR
�:R2 ��� LV DQ DUUDQJHPHQW RI WKH 'XR �:R2 ���� 7KHUH WKUHH DUH ORVW DQG RQH LV
QRW DYDLODEOH IRU FRQVXOWDWLRQ� 7KLV OHDYHV HOHYHQ ZRUNV WKDW ZLOO EH DQDO\VHG KHUH
IRU SHGDO PRYHPHQWV�

7KH IUDJPHQWV RI WZR VRQDWDV �:R2 �� DQG :R2 ��� FRQWDLQ QR VSHFLDO SHGDO
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PRYHPHQWV� 7KLV LV DOVR WKH FDVH RI WKH $ULD �:R2 ���� 7KLV OHDYHV HLJKW NQRZQ
VFRUHV E\ 6SRKU IRU WKH KDUS� 7KHVH DUH GLVFXVVHG EHORZ� LQ FKURQRORJLFDO RUGHU�
DQG WKH VFKHPHV IRU 2SS� ��� DQG �� DUH DOVR LQFOXGHG WR VKRZ WKH LQFUHDVHG XVHG
RI GRXEOH�SHGDO FRPELQDWLRQV LQ 6SRKUކV ZRUNV�

������� :R2 ��

7KLV VRQDWD LV WKH ೩UVW ZRUN IRU KDUS E\ 6SRKU ZULWWHQ LQ �������� 7KH VRQDWD LV LQ
WKUHH PRYHPHQWV� $GDJLR� $OOHJUR 9LYDFH� DQG D WKLUG PRYHPHQW $QGDQWH�$OOHJURހ
$QGDQWH�$OOHJUR� 7KH $QGDQWH LV UHSHDWHG DQG WKH WZR $OOHJUL FRQWDLQ WKH VDPH
WKHPDWLF PDWHULDO� 7KH VRQDWD LV ZULWWHQ LQ WKH VDPH NH\ IRU ERWK LQVWUXPHQWV�

ފDVH%މ VHW�XS NH\

7KH ފEDVHމ VHW�XS NH\ LV QRW LQLWLDOO\ HYLGHQW IRU WKLV VRQDWD� ,W LV DV LI 6SRKU LV VWLOO
H[SHULPHQWLQJ ZLWK WKH FKURPDWLF PRGXODWLRQV DQG KDUPRQLF SRVVLELOLWLHV WKDW DUH
DYDLODEOH WR KLP RQ WKH KDUS� 'RXEOH�SHGDOOLQJ RFFXUV RQO\ ZLWK WKH ULJKW IRRW� WKHUH
DUH RQO\ WKUHH FRPELQDWLRQV RI GRXEOH�SHGDOOLQJ XVHG WKURXJKRXW WKH ZKROH ZRUN�
,Q WKH ೩QDO PRYHPHQW� $OOHJUR� WKH * SHGDO LV IROGHG DQG XQIROGHG VHYHUDO WLPHV�
EXW HDFK WLPH WKH KDUSLVW QHHGV WR FDUU\ RXW WKLV DFWLRQ� WKHUH LV RQH EDUކV UHVW ZLWK
IHUPDWD VLJQ�

,Q WKH LQWURGXFWRU\ PRYHPHQW� $GDJLR� %DUV � DQG � FRQWDLQ '੢ ZKLFK FRXOG EH
SOD\HG ZLWK WKH HQKDUPRQLF &੤� IROORZLQJ WKH [UXPSKROW.މ UXOHފ� EXW WKHUH LV DOVR D
&੣ LQ WKH VDPH EDU� $V &੣ DQG '੢�&੤ DUH IRXQG LQ WKH VDPH EDU� WKH '੢ LV SOD\HG DV
QRWDWHG XVLQJ WKH ' VWULQJ� %HIRUH WDNLQJ D ೩QDO GHFLVLRQ RQ WKLV ފEDVHމ VHW�XS NH\
RI $�೪DW� WKH KDUSLVW PXVW FKHFN WKDW DOO WKH '੤ކV LQ WKH ZRUN FDQ EH SOD\HG ZLWK
LWV HQKDUPRQLF (੢� '੤ކV DUH IRXQG RQO\ LQ WKH IRXUWK PRYHPHQW� $OOHJUR� LQ EDUV
���� ���� ���� ������ DQG FDQ DOO EH SOD\HG HDVLO\ DV (੢� 7KHUHIRUH� D KDUS WXQHG
LQ $�೪DW PDMRU LV SUHIHUDEOH� HYHQ WKRXJK DQ (�೪DW PDMRU WXQLQJ FRXOG ZRUN� EXW
ZRXOG PDNH EDUV � 	 � LQ WKH ೩UVW PRYHPHQW XQZLHOG\ WR SOD\�

7KH IROORZLQJ WDEOH IRU WKH VRQDWD :R2 �� VKRZV WKH VLJQL೩FDQW DFFLGHQWDOV IRXQG
LQ WKH VRQDWD DQG QHFHVVDU\ HQKDUPRQLF VROXWLRQV LQ EUDFNHWV IRU D KDUS WXQHG LQ
$�೪DW PDMRU�

7DEOH ���� :R2 ��� LQLWLDO SOD\LQJ LQVWUXFWLRQV

.H\ & PLQRU�
6HW�XS NH\ $�೪DW PDMRU�
* 3HGDO� $GDJLR �ࡐ*
$OOHJUR YLYDFH �ࡐ*

���7KLV ZRUN LV SDUW RI WKH $USDUODކV VHFRQG 6SRKU &'� UHFRUGHG LQ 2FWREHU �����
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$QGDQWH�$OOHJUR�$QGDQWH�$OOHJUR ࡐ* IURP EDU �� ���ࡒ �IHUPDWD�� ���ࡐ
�IHUPDWD� WR HQG� 25 ࡐ IURP EDU �� ��ࡒ
�IHUPDWD EDU�� ��ࡐ �EDUކV UHVW�� ���ࡒ
�IHUPDWD�� ���ࡐ �IHUPDWD�� ��ࡒ� �IHUPDWD�
WR HQG�

(QKDUPRQLFV� $GDJLR '੢ �&੤� ��� *੢ �)੤� �� ��� &੢ �%੣� ��
$OOHJUR YLYDFH '੢ �&੤� ������ ������ ������ ������ ��� ���

���� *੤ �$੢� ���� *੢ �)੤� ��� &੢ �%੣� ������
��� ������ ������ )੢ �(੣� ������ $੤ �%੢�
�������

$QGDQWH�$OOHJUR�$QGDQWH�$OOHJUR '੢ �&੤�� ��� ��� '੤ �(੢� ���� ���� ����
������� *੤ �$੢� ��� ��� ��� ��� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� *੢ �)੤� ��
�� ��� ���� ���� $੤ �%੢� ����

7DEOH ���� -HX GHV S«GDOHV� :R2 ��

:R2 �� $GDJLR
$OOHJUR
YLYDFH $QGDQWH�$OOHJUR�$QGDQWH�$OOHJUR

�� $�) �� �� ���ހ�� ������ ���� ���� �����
� ������ ������
������� ������� �������

� �L�� $�) ����
� �[�� $�) ����
�� $�*�)
�RSW��

�� �� ���ހ�� ������ ���� ���� ������ �����
� �������
�������

������� 2S� ��

7KH *UDQGH 6RQDWH SRXU /D +DUSH HW OH 9LRORQ� 2S� �� �(:9 ���� ZDV ZULWWHQ LQ
�������� ,W ZDV VHQW WR 6LPURFN RQ -XQH ��� ����� DQG SXEOLVKHG LQ ���� ZLWK WKH
3ODWH QXPEHU ���� ,W LV XVXDOO\ FRQVLGHUHG DQ HDUO\ ZRUN� DV LW LV RQH RI WZR ZRUNV
IRU YLROLQ DQG KDUS ZKHUH ERWK LQVWUXPHQWV SOD\ LQ WKH VDPH QRWDWHG NH\�

7KH ފEDVHމ VHW�XS NH\ LV QRW FOHDU�FXW IRU WKLV VRQDWD� DV WKH ೩QDO PRYHPHQW� 5RQGR
FRQWDLQV QRWDWHG '੢ކV DV SDUW RI D VFDOH LQ EDUV ��� DQG ��� DQG QRWDWHG '੤ކV LQ
EDUV ��� DQG ���� 7KH KDUSLVW QHHGV WR FKRRVH ZKLFK LV PRUH LPSRUWDQW IRU WKH
SLHFH� WKH VROXWLRQ PHDQV HLWKHU SOD\LQJ WKH '੢ކV DV &੤ RU SOD\LQJ WKH '੤ކV DV (੢
SHGDO JOLVVDQGL LQ WKH DERYH�PHQWLRQHG EDUV�

,W LV WKH DXWKRUކV SHUVRQDO FKRLFH WR IDYRXU HDFK SLWFK LQ WKH VFDOH SDVVDJHV ZLWK
D VHSDUDWH VWULQJ� WKHUHIRUH VHWWLQJ�XS WKH KDUS LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU�
+RZHYHU� DQ (�೪DW PDMRU ފEDVHމ VHW�XS NH\ FRXOG ZRUN� VXEVWLWXWLQJ DOO '੢ކV IRU &੤

���7KLV ZRUN LV SDUW RI WKH $USDUODކV VHFRQG 6SRKU &'� UHFRUGHG LQ 2FWREHU �����
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DQG SOD\LQJ DOO '੤ކV DV ZULWWHQ �$OOHJUR� EDU ���� 5RQGR $OOHJUHWWR� EDUV ���� ����
���� �����

7KH FKURPDWLF SRVVLELOLWLHV DUH VWLOO QRW RSWLPXP IRU WKH KDUS DQG EDUV ���� ����
��� DQG ��� GR QRW R೨HU D FOHDU�FXW VROXWLRQ� 'RXEOH�SHGDOOLQJ LV VWLOO RQO\ XVHG
ZLWK WKH ULJKW IRRW� EXW WKHUH DUH PRUH FRPELQDWLRQV WKDQ LQ 6SRKUކV HDUOLHU ZRUN
:R2 ��� 7KH OHIW IRRW PRYHV WKH ( SHGDO DQG SHGDO JOLVVDQGL DUH LQWURGXFHG LQWR
6SRKUކV FRPSRVLWLRQV IRU WKH ೩UVW WLPH� D WRWDO RI VHYHQ FRPSOH[ SHGDO PRYHV DV
GHVFULEHG LQ VHFWLRQ ����

7DEOH ���� 2S� ��� LQLWLDO SOD\LQJ LQVWUXFWLRQV

.H\ %�೪DW PDMRU�
6HW�XS NH\ $�೪DW PDMRU�
* 3HGDO� $OOHJUR ࡐ* ��� �WR SOD\ ����� ����ࡒ
$GDJLR �ࡐ*
5RQGR $OOHJUHWWR �ࡐ* 25 ����ࡐ ���ࡒ �'D &DSR��
(QKDUPRQLFV� $OOHJUR '੢ �&੤� ��� ��� ��� ��� ��� ������� ���� ����

*੢ �)੤�� &੢ �%੣�� '੤ �(੢� ����
$GDJLR *੤ �$੢� ��� ��� '੢ �&੤�� *੢ �)੤�� &੢ �%੣��
5RQGR $OOHJUHWWR '੢ �&੤�� ���� ���� ���� ���� ���� *੢ �)੤�� '੤

�(੢� ���� ���� *੤ �$੢� ����� ����� �DOO
RSWLRQDO�� &੢ �%੣�

7DEOH ����� -HX GHV S«GDOHV� 2S� ��

2S� �� $OOHJUR $GDJLR 5RQGR $OOHJUHWWR

�� $�) ��� ��� ������
��� ���

� �L�� $�) ������� ���� ����
� �YLL�� $�) ��� ��� ����� �RSW��
� �YLLL�� $�) ��� ���
� �[�� $�) ���
�� ���� �� ��� ��� ���

���
���� ����

�� ���� ���� ����

������� :R2 ��� :R2 ��

7KLV IUDJPHQW RI D VRQDWD PRYHPHQW� :R2 ��� RI �� EDUV LQ * PDMRU IRU WKH YLROLQ
DQG (�೪DW PDMRU IRU WKH KDUS FRQWDLQV QR VSHFLDO SHGDO PRYHV���� /LNHZLVH� WKH

���6HH :XOIKRUVW� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ����ފ������� IRU D FRPSOHWH DQDO\VLV RI WKHVH
ZRUNV DQG DQ LQ�GHSWK GLVFXVVLRQ RQ WKH XQXVXDO WUDQVSRVLWLRQ RI :R2 ���
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,QWURGX]LRQH� :R2 �� RI �� EDUV FRQWDLQV RQO\ VLPSOH VLQJOH�SHGDO PRYHV� 7KHVH WZR
ZRUNV DUH KRZHYHU 6SRKUކV ೩UVW H[SHULPHQWV LQ ZULWLQJ IRU WKH KDUS DV D WUDQVSRVLQJ
LQVWUXPHQW�

������� 2S� ���

7KLV 6RQDWH &RQFHUWDQWH LV WKH ೩UVW FRPSOHWH GXHW E\ 6SRKU ZKHUH WKH YLROLQ DQG
KDUS DUH QRWDWHG LQ WZR VHSDUDWH NH\V� QDPHO\ ' PDMRU IRU WKH YLROLQ DQG (�೪DW IRU
WKH KDUS���� )URP WKLV FRPSRVLWLRQ RQZDUGV� 6SRKU FRPSRVHV KLV FKDPEHU PXVLF
LQ WKLV ZD\���� 7KLV LV DOVR WKH ೩UVW RI WKUHH &RQFHUWDQWH VRQDWDV� ZKHUH WKH WZR
LQVWUXPHQWV KDYH FRPSOHWHO\ HTXDO PXVLFDO UROHV� 7KH YLROLQ DQG KDUS GLDORJXH�
FRPPHQW DQG LQWHUMHFW ZLWK HDFK RWKHU�

)URP WKH SHGDO VROXWLRQV DQG QRWHV WKDW 6SRKU XVHV� LW ZRXOG DSSHDU WKDW WKHUH
LV D FRQVFLRXV H[SHULPHQW RQ KLV SDUW WR OLPLW WKH XVH RI FHUWDLQ QRWHV� LQ RUGHU
WR H[SORUH DQG H[SORLW GRXEOH DQG WULSOH�SHGDOOLQJ PRYHV� (DFK RI WKH IROORZLQJ
ZRUNV EHFRPHV D VWXG\ RQ FHUWDLQ SHGDO PRYHV� 7KH * SHGDO LV PRYHG XS DQG GRZQ
RQFH LQ WKH ೩UVW PRYHPHQW DQG IROGHG DZD\ FRPSOHWHO\ IRU WKH VHFRQG DQG WKLUG
PRYHPHQWV� 7KH IROGLQJ DQG XQIROGLQJ PRYH� ZKLFK PD\ DSSHDU D PRVW XQZLHOG\
DFWLRQ LV OLPLWHG�

7KHUH LV QR QRWDWHG '੤ LQ WKH HQWLUH VRQDWD DQG HYHU\ QRWDWHG '੢ FDQ EH SOD\HG DV
&੤� VR WKLV VRQDWD FDQ EH HTXDOO\ SHUIRUPHG RQ D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI
$�೪DW RU (�೪DW PDMRU� 'RXEOH�SHGDOOLQJ RFFXUV WKH ULJKW IRRW DQG 6SRKU LQWURGXFHV
GRXEOH�SHGDOOLQJ ZLWK WKH OHIW IRRW RQ WKH DGMDFHQW SHGDOV & DQG %� 7KLV GRXEOH�SHGDO
PRYH FDQ EH IRXQG LQ .UXPSKROW]ކV 2S� �� 3U«OXGHV QR� � DQG �� 7HQ FRPSOH[ SHGDO
PRYHV DUH XVHG LQ WKLV SLHFH�

7DEOH ����� 2S� ���� LQLWLDO SOD\LQJ LQVWUXFWLRQV

.H\ '�(�೪DW PDMRU�
6HW�XS NH\ $�೪DW�(�೪DW PDMRU�
* 3HGDO� $OOHJUR �ࡐ* ���ࡒ ��ࡐ �IHUPDWD�� 25 ��ࡐ �IHUPDWD� DQG GR 7�3�

LQ ��� ������
$GDJLR �ࡐ*
5RQGR ࡐ* ���
(QKDUPRQLFV� $OOHJUR '੢ �&੤� �RSW� IRU (�೪DW VHW�XS NH\�� *੢ �)੤�� &੢ �%੣��
$GDJLR '੢ �&੤��RSW� IRU (�೪DW VHW�XS NH\�� *੢ �)੤��
5RQGR '੢ �&੤� �RSW� IRU (�೪DW VHW�XS NH\�� *੤ �$੢� ��� ��

�RSW��� &੢ �%੣�� *੢ �)੤�� $੤ �%੢�

���7KHUH LV RQO\ RQH UHFRUGLQJ RI WKLV ZRUN LQ WKH RULJLQDO NH\V DQG RQ RULJLQDO LQVWUXPHQWV� XVLQJ
KLVWRULFDO SHUIRUPDQFH SUDFWLFHV� $USDUOD� 'DYLGH 0RQWL DQG 0DULD &KULVWLQD &OHDU\� /RXLV 6SRKU� 6R
PDFKކ GLH $XJHQ ]X���DOORUD FKLXGL JOL RFFKL� 675 ����� �������
���$ULD :R2 �� LV DQ H[FHSWLRQ DQG LV ZULWWHQ LQ $�೪DW PDMRU IRU DOO LQVWUXPHQWV�
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7DEOH ����� -HX GHV S«GDOHV� 2S� ���

2S� ��� $OOHJUR $GDJLR 5RQGR

�� $�) ��� ������ ������ �������
������� ���� ���� �������
�������

���� ��� ������
������ ������

������� �������
������� ����
����

�� &�%
�RSW���

���� �������

� �Y�� $�) ������ ������ �������
� �YL�� $�) ������ ������� �� �����
� �YLL�� (�) ����� �RSW���
� �YLLL�� $�) ������ ������� ���� �������
� �YLLL�� &�% �������
� �[�� $�) �� ��� ���
�� ��� ��� ��� ��� ��� ���
�� ���� �����

����� �DOW���
���

������� :R2 ��

6SRKU ZURWH WZR &RQFHUWDQWH IRU YLROLQ� KDUS DQG RUFKHVWUD� 7KLV ೩UVW RQH� :R2
�� �(:9 ���� LV ZULWWHQ LQ WKH NH\V * PDMRU DQG $�೪DW PDMRU DQG ZDV SRVVLEO\
೩UVW SHUIRUPHG LQ /HLS]LJ RQ 2FWREHU ��� ����� 7KLV LV WKH ೩UVW WLPH WKDW 6SRKU
H[SHULPHQWV ZLWK WZR SHGDOV IROGHG DZD\� WKH * DQG & SHGDOV� DQG GRXEOH�SHGDOOLQJ
LV XVHG ZLWK ERWK IHHW� $FWXDOO\ KH OLPLWV KLV FRPSRVLWLRQDO VW\OH HYHQ PRUH WKDQ
2S� ���� DV WKLV FRQFHUWR KDV QR *੤ DQG RQO\ RQH &੤ �$GDJLR� EDU ��� QRWDWHG LQ WKH
HQWLUH ZRUN� 7KH ފEDVHމ VHW�XS NH\ LV $�೪DW PDMRU WR HQDEOH GRXEOH�SHGDOOLQJ ZLWK
WKH OHIW DQG ULJKW IHHW����

7DEOH ����� :R2 ��� LQLWLDO SOD\LQJ LQVWUXFWLRQV

.H\ *�$�೪DW PDMRU�
6HW�XS NH\ $�೪DW PDMRU�
* 3HGDO� $OOHJUR �ࡐ*
$GDJLR �ࡐ* ��ࡒ �IRU EDU ����
5RQGR �ࡐ*
(QKDUPRQLFV� $OOHJUR )੢ �(੣�� *੢ �)੤�� &੢ �%੣��
$GDJLR *੤ �$੢� ��� ��� *੢ �)੤��
5RQGR )੢ �(੣�� &੢ �%੣�� *੢ �)੤��

���7KH DXWKRU SHUIRUPHG WKLV ZRUN ZLWK 'DYLGH 0RQWL DQG WKH :\PRQGKDP 6\PSKRQ\ 2UFKHVWUD� 8.�
FRQGXFWRU $QGUHZ 3DUQHOO LQ 1RYHPEHU ����� $ VLQJOH�DFWLRQ KDUS� NLQGO\ OHQW E\ 0LNH 3DUNHU� ZDV
XVHG IRU WKH RFFDVLRQ� 7KH RULJLQDO NH\V ZLWK XVHG DQG WKH VFRUH DQG SDUWV ZHUH SUHSDUHG E\ &OHDU\ DQG
0RQWL� XVLQJ 6SRKUކV PDQXVFULSW RI WKH RUFKHVWUDO VFRUH ORFDWHG LQ WKH 3LHUPRQW /LEUDU\� 1HZ <RUN�
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7DEOH ����� -HX GHV S«GDOHV� :R2 ��

:R2 �� $OOHJUR $GDJLR 5RQGR

�� $�) ���ހ�� ������� ���
�� '�% ���� �������

����
�� ��� ��� ��� ��� ��� ��� ���

� �L�� '�% ����
� �LL�� '�% ������
� �Y�� $�) ������ �������
� �YL�� $�) ������
� �YLL�� $�) ������
� �YLL�� '�% ������� ������� ���� ������
� �YLLL�� $�) �������
� �YLLL�� '�% �������
�� )੤�੣ ��� %੣�੢ ���

������� 2S� ��

7KH )DQWDLVLH SRXU OD +DUSH� &RPSRVHʮH HW GHGLHHʮ Dʭ 6RQ (SRXVH� 2S� �� �(9: ����
LQ & PLQRU LV GLVFXVVHG LQ GHWDLO LQ VHFWLRQ ��� RI WKLV FKDSWHU�

7DEOH ����� )DQWDLVLH 2S� ��� LQLWLDO LQVWUXFWLRQV

.H\ & PLQRU�
6HW�XS NH\ $�೪DW PDMRU�
3HGDOV * SHGDOࡐ IRU HQWLUH SLHFH� ࡐ& EDU �� ࡒ& DW ��� ࡐ& �� WR

HQG�
(QKDUPRQLFV *੢ �)੤� ��� ��� ��� &੢ �%੣� ��� ��� ���
3HGDO JOLVVDQGL ��� ���

7DEOH ����� -HX GHV S«GDOHV� )DQWDLVLH SRXU OD +DUSH� 2S� ��

-(8 '(6
3('$/(6 %$56

�� $�) ���� ���� ������ ������ ������ ������� ������� �������
�� '�% �����
� �L�� $�) ������
� �L�� '�% ������ ����
� �LL�� $�) ������
� �LL�� '�% �������
� �LLL�� $�) �������
� �LY�� $�) ������ �������
� �YLL�� $�) ��������
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-(8 '(6
3('$/(6 %$56

� ���� �������
� &੣�੤ ��� %੣�੢ ���

������� 2S� ��

9DULDWLRQV VXU OކDLU H-މ VXLV HQFRUH GDQV PRQ SULQWHPSVފ� 2S� �� �(:9 ���� ZDV
SXEOLVKHG LQ ���� E\ 6LPURFN �3ODWH QXPEHU ��������� ,W LV EDVHG RQ DQ $ULD IURP
0«KXOކV 8QH )ROLH� 7KH ೩UVW SULQW LQGLFDWHV DW WKH EHJLQQLQJ RI WKH SLHFH WR VHW�
XS WKH KDUS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU DUIH+މ� LQ (Vފ�� 'RXEOH�SHGDOOLQJ
WHFKQLTXH LV QRW LPSHUDWLYH LQ WKLV SLHFH� KRZHYHU WKHUH LV WKH SRVVLELOLW\ WR XVH D
SLYRWLQJ WHFKQLTXH ZLWK WKH OHIW IRRW DFURVV WKH & DQG % SHGDOV� ,W LV D SHGDO PRYH
IRXQG LQ .UXPSKROW]� 2S� �� �HPH DQG �HPH 3U«OXGH� DQG LQ 6SRKUކV 2S� ����

7DEOH ����� 2S� ��� LQLWLDO SOD\LQJ LQVWUXFWLRQV

.H\ (�೪DW PDMRU�
6HW�XS NH\ (�೪DW PDMRU�
(QKDUPRQLFV� '੢ �&੤��

7DEOH ����� -HX GHV S«GDOHV� 2S� ��

2S� ��

�� &�% ������
� �YLLL�� ������
� �Y�� ���

������� :R2 ���:R2 ��

7KH 6RQDWH :R2 �� LQ ( PLQRU�) PLQRU ZDV ZULWWHQ DURXQG ������������� $
SHUIRUPDQFH WRRN SODFH LQ %HUOLQ RQ -DQXDU\ ��� ����� 7KLV ZRUN ZDV SUREDEO\
���7KHUH DUH WKUHH UHFRUGLQJV RI WKLV ZRUN RQ VLQJOH�DFWLRQ KDUSV� 7KH ೩UVW LV )UDQFHV .HOO\� 7KH +DUS
&ROOHFWLRQ &'�6$5 �� ������� 7KH VHFRQG UHFRUGLQJ LV E\ 0DVXPL 1DJDVDZD� $PXVH� .7& ���� �������
7KH WKLUG UHFRUGLQJ LV E\ WKH DXWKRU� 0DULD &KULVWLQD &OHDU\� /RXLV 6SRKU� 6R PDFKކ GLH $XJHQ ]X���DOORUD
FKLXGL JOL RFFKL� 675 ����� ������� 7KLV UHFRUGLQJ ZDV PDGH RQ D KDUS E\ *HRUJHV &RXVLQHDX� 3DULV
�F� ����� UHVWRUHG ���� E\ $� &RQUDG� ZLWK �� VWULQJV� 5DQJH� *��D�� $ ���+=� WHPSHUDPHQW� ���
FRPPD PHDQ�WRQH� 7KH KDUS EHORQJHG WR 2FWDYLH GH /DVDOOH YRQ /RXLVHQWKDO ������������ DQG LV QRZ
SHUPDQHQWO\ H[KLELWHG DW +HLPDWVPXVHXP :DGHUQ� 6DDUODQG� *HUPDQ\�
���7KHUH LV RQO\ RQH UHFRUGLQJ RI WKLV ZRUN LQ WKH RULJLQDO NH\V DQG RQ RULJLQDO LQVWUXPHQWV� XVLQJ
KLVWRULFDO SHUIRUPDQFH SUDFWLFHV� $USDUOD� 'DYLGH 0RQWL DQG 0DULD &KULVWLQD &OHDU\� /RXLV 6SRKU� 6R
PDFKކ GLH $XJHQ ]X���DOORUD FKLXGL JOL RFFKL� 675 ����� �������



��� &+$37(5 �� 3('$//,1* $1' 6ކ632+5 +$53 3,(&(6

DUUDQJHG E\ 6SRKU IRU YLROLQ� YLRORQFHOOR DQG KDUS �:R2 ���� )RU WKH SXUSRVHV RI
WKLV VWXG\� WKH GXR DQG WKH WULR DUUDQJHPHQW DUH WDNHQ DV RQH SLHFH� DV WKH SHGDO
PRYHV LQ ERWK SLHFHV DUH LGHQWLFDO� 6SRKU ZURWH DW OHDVW WZR� LI QRW WKUHH SLHFHV�
ZLWK D VHW�XS NH\ RI '�೪DW PDMRU���� 7KLV PHDQV WKDW WR SOD\ D SLHFH LQ WKH NH\
RI ) PLQRU� ZLWK D ފEDVHމ VHW�XS NH\ RI '�೪DW PDMRU� WKH * SHGDO LV ೩[HG LQ WKH
ORZHU QRWFK� VR LW LV RQ DQRWKHU SODQH WKDQ WKH RWKHU SHGDOV� DV VKRZQ LQ ೩J� �����
'RXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW RQ WKH ) DQG $ SHGDOV LV WKHQ SRVVLEOH� DV WKH *
SHGDO LV RXW RI ZD\� DV LI LW LV IROGHG DZD\� DV VKRZQ LQ ೩J� ����� 7KLV LV DQ LQJHQLRXV
VROXWLRQ E\ 6SRKU� +H DFKLHYHV D VLPLODU SK\VLFDO VLWXDWLRQ IRU WKH KDUSLVW� EXW WZR
GL೨HUHQW PXVLFDO VROXWLRQV� ,I WKH * SHGDO LV QRW IROGHG DZD\� WKHQ GRXEOH�SHGDOOLQJ
ZLWK WKH * DQG $ SHGDOV FDQ RFFXU LQ EDUV �� DQG �� RI WKH $GDJLR DQG LQ EDU ���
LQ WKH 5RQGR�

7KLV VRQDWD XVHV WKH ފEDVHމ VHW�XS NH\ RI '�೪DW PDMRU� PHDQLQJ WKDW WKH SLWFK *੢
LV DYDLODEOH WR WKH KDUSLVW� +RZHYHU� WKH ೩UVW *੢ WKDW WKH KDUSLVW HQFRXQWHUV� LQ
EDU �� RI WKH ೩UVW PRYHPHQW� FDQ EH SHUIRUPHG ZLWK LWV HQKDUPRQLF )੤ LQ RUGHU
WR HQDEOH GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ SHGDOV� ,I WKH KDUSLVW SOD\V WKH SLWFK
*੢ LQ EDU ��� WKLV SHGDO PXVW EH SODQQHG EHIRUHKDQG DQG UH�೩[HG WZR EDUV ODWHU�
ZKHUHDV GRXEOH�SHGDOOLQJ FDQ RFFXU ULJKW RQ WKH ODVW TXDYHU RI EDU �� DQG WKHQ WKH
SHGDOV DUH UHOHDVHG RQ WKH ೩UVW EHDW RI EDU ��� 7KH SLWFK *੢ RFFXUV LQ EDUV ��� ���
������� ��� DQG ���� %DUV ��� ��� ��� DQG ��� FDQ EH SOD\HG DV HLWKHU *੢ RU )੤�
EXW EDUV ������ UHTXLUH *੢� DV WKH *੢ LV SDUW RI D VFDOH�OLNH SDVVDJH� 7KHUH LV QR
GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ SHGDOV LQ WKH $GDJLR DV WKH PRYHPHQW LV LQ '�೪DW
PDMRU� 7KH GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ SHGDOV LQ WKH 5RQGR FDQ EH SOD\HG DV
WKH * SHGDO LV ೩[HG LQ WKH ORZHU QRWFK�

)LJXUH ����� 3RVLWLRQ RI WKH SHGDOV ZKHQ D KDUS LV VHW�XS LQ WKH ފEDVHމ NH\ RI '�೪DW
PDMRU WR SOD\ D SLHFH LQ WKH NH\ RI ) PLQRU�

7DEOH ����� :R2 ������ LQLWLDO SOD\LQJ LQVWUXFWLRQV

���:R2 ��� :R2 �� DQG SRVVLEO\ :R2 ���
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.H\ ( PLQRU�) PLQRU�
6HW�XS NH\ '�೪DW PDMRU�
& 3HGDO� $OOHJUR �ࡐ& ��ࡒ� �IHUPDWD�� ��ࡐ� �IHUPDWD� WR ),1(�
$GDJLR �ࡐ&
5RQGR �ࡐ&
(QKDUPRQLFV� $OOHJUR )੢ �(੣� ��� ��� ������ &੢ �%੣� ��� ����
$GDJLR )੢ �(੣� ��� &੢ �%੣�� %੢੢ �$੣��
5RQGR )੢ �(੣�� &੢ �%੣� ���

7DEOH ����� -HX GHV S«GDOHV� :R2 �����

:R2
����� $OOHJUR $GDJLR 5RQGR

�� $�) ��� �$OWHUQDWLYH� ��� ��� ���
�� '�% ������ ��� ��� ��� ������� ���� ����

���� ���� ���� ���� ������� ���� ����
����

��� ������ ���
���� ����

� �YLLL��
'�%

������ ��� ������

� �YLLL��
*�$

��� ����

������� :R2 ��

7KH &RQFHUWDQWH IRU KDUS� YLROLQ DQG RUFKHVWUD ZDV SUREDEO\ ZULWWHQ LQ ����� ,W
LV ZULWWHQ LQ ( PLQRU IRU WKH YLROLQ DQG RUFKHVWUD DQG ) PLQRU IRU WKH KDUS� $V
6SRKU XVHV WKH VDPH NH\V DV :R2 ������ LW FRXOG EH DVVXPHG WKDW WKH ފEDVHމ VHW�XS
NH\ IRU WKH KDUS LV DOVR '�೪DW PDMRU� $V WKLV ZRUN LV XQDYDLODEOH IRU FRQVXOWDWLRQ�
QRWKLQJ FDQ EH VDLG DERXW WKH SHGDOOLQJ FRPELQDWLRQV�

�������� :R2 ��

7KH 9DULDWLRQV IRU VROR KDUS LV LQ (�೪DW PDMRU DQG RQO\ WKH LQFLSLW RI WKH ,QWURGX]LRQH
DQG 7HPD� $OOHJUHWWR H[LVWV IURP 6SRKUކV FDWDORJXH���� 7KH ZRUN ZDV ZULWWHQ LQ
��������

���6SRKU� ¡9HU]HLFKQLމ V¦PWOLFKHU &RPSRVLWLRQHQ YRQ /RXLV 6SRKUފ�
���*¸WKHO� 7KHPDWLVFK�ELEOLRJUDSKLVFKHV 9HU]HLFKQLV� ����
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)LJXUH ����� 'RXEOH�SHGDOOLQJ �'�3�� ZLWK WKH * SHGDO IROGHG DZD\�

�������� 2S� ���

7KH 6RQDWH &RQFHUWDQWH� 2S� ��� �(:9 ���� LV GLVFXVVHG LQ GHWDLO LQ VHFWLRQ ��� RI
WKLV FKDSWHU����

7DEOH ����� 6RQDWH &RQFHUWDQWH� 2S� ���� LQLWLDO LQVWUXFWLRQV

.H\ $�೪DW PDMRU�
6HW�XS NH\ $�೪DW PDMRU�
* 3HGDO� $OOHJUR ࡐ* IURP EDU �� ���ࡒ ��ࡐ 25 ࡒ* IURP EDU �� 7�3�

LQ ��� ��� ��� ���ࡐ ࡒ& IURP EDU �� ���ࡐ �ࡒ� IRU 'D
&DSR�� ��ࡒ�� ����ࡐ

/DUJKHWWR �ࡐ* ࡐ& IRU ZKROH PRYW�
5RQGR ࡐ* IRU ZKROH PRYW�� �ࡐ& ���ࡒ ����ࡐ ����ࡒ ����ࡐ
(QKDUPRQLFV� $OOHJUR *੢ �)੤� DOO� &੢ �%੣� DOO� )੢ �(੣� DOO� &੤ �'੢� ��� ���

��� ��� ��� ��� '੢ �&੤� ������� $੢ �*੤� ������ %੢੢
�&੣� DOO�

/DUJKHWWR $੢ �*੤� ��� *੢ �)੤� ���
5RQGR *੢ �)੤� DOO� &੢ �%੣� DOO� )੢ �(੣� DOO� '੢ �&੤� ���� ����
3HGDO JOLVVDQGL 5RQGR ���� ��� �RSW���

���7KLV ZRUN LV SDUW RI WKH $USDUODކV VHFRQG 6SRKU &'� UHFRUGHG LQ 2FWREHU �����
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7DEOH ����� -HX GHV S«GDOHV� 6RQDWH &RQFHUWDQWH� 2S� ���� $OOHJUR

-(8 '(6
3('$/(6 $OOHJUR

�� $�) �� ��� ��� ��� ������ ������� ������� ������� ������� �������
�� $�) �RSW�� ��� ���
�� '�% ��� ������ ������� ������� ������� ������� ������� �������

������� ������� ������ހ ������� ����
� �L�� $�)
� �LL�� '�% ������� �������
� �LLL�� $�) ������ �������
� �LLL�� '�% �������
� �Y�� $�) ������� �������
� �YL�� $�) �������
� �YLLL�� $�) ������
� �YLLL � Y��
$�)

������

� �YLLL�� '�% �������
� �L[�� '�% ��� ����
� ���
�� $�*�) �RSW�� �� ��� ��� ��� ������ ������� ������� ������� ������� �������

7DEOH ����� -HX GHV S«GDOHV� 6RQDWH &RQFHUWDQWH� 2S� ���� /DUJKHWWR
DQG 5RQGR

-(8 '(6
3('$/(6 /DUJKHWWR 5RQGR

�� $�) ��� ������ ��� ������� ������ހ�
�� '�% ������ ������

������
������� ���� ������� ���� ������� �������

� �L�� $�) ���� ������
� �L�� '�% ������ ����
� �L�� '�%
�RSW��

����

� �LL�� '�% ������ �������
� �LLL�� '�% �������
� �LY�� $�) �������
� �YL�� '�% ������
� �YLLL�� $�) �������
� �L[ � YL��
'�%

������

�� �� ��� ���
� &੣�੤ ���� ����
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�������� 2S� ���

7KLV LV WKH ODVW 6RQDWH &RQFHUWDQWH IRU YLROLQ DQG KDUS� 2S� ��� �(:9 ���� LQ
' PDMRU�(�೪DW PDMRU���� ,W ZDV FRPSRVHG LQ ���� DQG PD\EH ೩UVW SHUIRUPHG RQ
1RYHPEHU ��� ����� ,W ZDV ೩UVW SXEOLVKHG E\ 6FKXEHUWK� +DPEXUJ LQ ���� �3O�
��������� 7KH VRQDWD LV LQ WZR PRYHPHQWV� $OOHJUR YLYDFH DQG D 3RWSXRUUL EDVHG
RQ WKHPHV IURP WKH 1R]]H GL )LJDUR E\ 0R]DUW� 6SRKU DUUDQJHG WKH SRWSXRUUL IRU
YLROLQ DQG SLDQR DQG LW ZDV SXEOLVKHG LQ ���� DV 2S� ��� LQ WKH VDPH NH\ DV WKH
YLROLQ� 'RUHWWH SHUIRUPHG WKLV ZRUN RQ WKH KDUS LQ (�೪DW PDMRU DQG LQ ' PDMRU RQ
WKH SLDQR�

7KH KDUS FDQ EH VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW RU $�೪DW PDMRU� 7KHUH LV RQO\
RQH '੤ QRWDWHG LQ WKH HQWLUH ZRUN �EDU ��� DQG WKLV FDQ HDVLO\ EH SOD\HG ZLWK LWV
HQKDUPRQLF DOWHUQDWLYH RI (੢� )RU WKLV WKHVLV� WKH SOD\LQJ LQVWUXFWLRQV DUH JLYHQ IRU
$�೪DW PDMRU�

7DEOH ����� 2S� ���� LQLWLDO SOD\LQJ LQVWUXFWLRQV

.H\ '�(�೪DW PDMRU�
6HW�XS NH\ $�೪DW PDMRU�
* 3HGDO� $OOHJUR YLYDFH �ࡐ* �ࡐ& ࡒ& ���� ࡐ& ��� 25 ࡐ& �� ࡒ& ��� �EDU

��� LV '3 &�%�
3RWSXRUUL �ࡐ*
(QKDUPRQLFV� $OOHJUR
YLYDFH

&੤ �'੢� �RSW�� ��� ��� ���� *੢ �)੤�� &੢ �%੣�� )੢ �(੣�
����

3RWSXRUUL *੢ �)੤�� &੢ �%੣�� *੤ �$੢� �RSW�� ��� '੢ �&੤�� '੤ �(੢�
�RSW�� ���

7DEOH ����� -HX GHV S«GDOHV� 2S� ���

2S� ��� $OOHJUR YLYDFH 3RWSXRUUL

�� $�) ��� ������ ��� ��� ����� �RSW��� �����
�RSW��� ������� ������� ���� ���� ���� ���
�

���� ������� �������
������� ����

�� '�% ��� �RU '3� &�% �����
�� (�) ����
� �L�� $�) ��� ���� ����
� �LY�� $�) ����
� �Y�� $�) �������
� �Y�� (�) ����
� �YL�� $�) �������
� �YL�� (�) �������
���7KHUH LV RQO\ RQH UHFRUGLQJ RI WKH VHFRQG PRYHPHQW� 3RW�SXRUUL� LQ WKH RULJLQDO NH\V DQG RQ RULJLQDO
LQVWUXPHQWV� XVLQJ KLVWRULFDO SHUIRUPDQFH SUDFWLFHV� $USDUOD� 'DYLGH 0RQWL DQG 0DULD &KULVWLQD &OHDU\�
/RXLV 6SRKU� 6R PDFKކ GLH $XJHQ ]X���DOORUD FKLXGL JOL RFFKL� 675 ����� �������
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2S� ��� $OOHJUR YLYDFH 3RWSXRUUL

� �YLLL�� &�% ��
$�)� SUHVV
WRJ� ೩[ KHHO

���

� �[�� $�) �� ���
�� ��� ��� RSW�� ��� ��� ��� �RU '੤ ��������

�������� :R2 ��

7KH 5RQGR IRU YLROLQ DQG KDUS LV VDGO\ ORVW� ,W ZDV ZULWWHQ LQ DXWXPQ ���� LQ 9LHQQD
DQG LV LQ ' PDMRU IRU WKH YLROLQ DQG (�೪DW PDMRU IRU WKH KDUS����

�������� 2S� ���

)DQWDLVLH VXU GHV 7K¬PHV GH +¦QGHO HW $EE« 9RJOHU SRXU 3LDQR RX +DUSH HW 9LRORQ�
2S� ��� �(:9 ���� ZDV ZULWWHQ LQ ���� LQ 9LHQQD���� ,W ZDV SHUIRUPHG DW WKH
6SRKUކV ೩QDO FRQFHUW EHIRUH OHDYLQJ 9LHQQD SHUPDQHQWO\� RQ 0DUFK ��� ����� LQ WKH
5HGRXWHQVDDO���� $IWHU WKH UHFLWDWLYR�OLNH ,QWURGX]LRQH� WKH ೩UVW WKHPH FRPHV IURP
)UDQ] 'DQ]LކV ������������ FRPLF RSHUD 'HU 4XDVLPDQQ� ����� ZKHUHDV WKH VHFRQG
WKHPH LV D %DOOR LQ ) PDMRU� ZKLFK IROORZV WKH DULD 9HUGL SLDQWL JUDWL LQ $FW 7KUHH RI
9RJOHUކV &DVWRUH H 3ROOXFH����

7DEOH ����� 2S� ���� LQLWLDO SOD\LQJ LQVWUXFWLRQV

.H\ % PLQRU�& PLQRU�
6HW�XS NH\ $�೪DW PDMRU�
& 3HGDO �ࡐ* ����ࡒ ���ࡐ WR ),1(�
(QKDUPRQLFV� $OOHJUR )੢ �(੣�� &੢ �%੣�� *੢ �)੤�� '੤ �(੢�� '੢ �&੤�

���,ELG�� ����
���7KH DXWKRU SHUIRUPHG WKLV ZRUN ZLWK 'DYLGH 0RQWL� YLROLQ� RQ 6HSWHPEHU ��� ����� LQ WKH &KLHVD GL
6DQ %HUQDUGLQR� 9HURQD� ,WDO\� , XVHG D KDUS� EXLOW E\ -DFRE (UDW� FLUFD ����� ZLWK WKH KDUS VHW�XS LQ
$�೪DW PDMRU DW $ ���+] DQG WKH YLROLQ WXQHG DW $ ���+]� , DOVR XVHG GRXEOH�SHGDOOLQJ WHFKQLTXHV DV
GHVFULEHG LQ WKLV FKDSWHU� 7KLV ZRUN LV SDUW RI WKH $USDUODކV VHFRQG 6SRKU &'� UHFRUGHG LQ 2FWREHU �����
���$0=� 0DUFK ��� ����� ���� ,W ZDV SXEOLVKHG LQ ���� E\ 6FKXEHUWK� +DPEXUJ �3ODWH QXPEHU ���������
7KH SLHFH LV LQ % PLQRU�& PLQRU ZLWK WKH KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU�
���$EE« *HRUJ -RVHSK 9RJOHU ������������ *HUPDQ FRPSRVHU� WKHRULVW� RUJDQLVW� DQG WHDFKHU� &DVWRUH
H 3ROOXFH� 2SHUD� ೩UVW SHUIRUPHG LQ WKH 0XQLFK +RI� -DQXDU\ ��� ����� ,W ZDV UHYLVHG LQ *HUPDQ LQ
-DQXDU\ ����� 5,60 ��������� � %6%�+VV 0XV�PV� �����
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7DEOH ����� -HX GHV S«GDOHV� 2S� ���

2S� ���

�� $�) ������ ����� �RSW��� ���� ������� ���� ���� ���� ���� �������
���� ���� ������� �������

�� (�) ��� �RSWLRQDO��
� �L�� $�) ������� ����
� �LLL�� $�) �������
� �YLLL�� $�) �������
� �[�� $�) ��� ���� ���
�� ������� ���� ���

�������� :R2 ��

6SRKUކV ODVW PDMRU ZRUN IRU KDUS LV WKH 6RQDWH LQ * PDMRU IRU WKH YLROLQ DQG $�೪DW
PDMRU RI WKH KDUS� ,W ZDV ZULWWHQ LQ ���� LQ )UDQNIXUW DQG SHUIRUPHG DW OHDVW WKUHH
WLPHV���� 7KH VFRUH LV ORVW� EXW D VHW�XS NH\ RI $�೪DW PDMRU IRU WKH KDUS FRXOG EH
SUHVXPHG�

�������� :R2 ��

7KH $ULD IRU YRLFH� KRUQ DQG KDUS $ULD :R2 �� LV WKH ODVW KDUS SDUW WKDW 6SRKU
ZURWH� ,W LV LQ $�೪DW PDMRU IRU DOO LQVWUXPHQWV DQG WKH KDUS FRQWDLQV QR VSHFLDO SHGDO
PRYHV�

&RQFOXVLRQ

7KLV FKDSWHU LV D ೩UVW DWWHPSW WR UHVHDUFK DQG DQDO\VH 'RUHWWH 6SRKUކV SHGDO
WHFKQLTXH DQG JLYH QHZ LQVLJKW LQWR /RXLV 6SRKUކV FRPSRVLWLRQDO VW\OH IRU WKH KDUS�
7KH ೩UVW HLJKW ZRUNV IRU KDUS E\ 6SRKU KDYH EHHQ SXW LQ FKURQRORJLFDO RUGHU�
DFFRUGLQJ WR WKH ފEDVHމ VHW�XS NH\V DQG WKH 6SRKUކV XVH RI PRUH DQG PRUH FRPSOH[
GRXEOH�SHGDOOLQJ FRPELQDWLRQV� 7KHVH FXOPLQDWH ZLWK 2S� ���� $V VHYHUDO ZRUNV
DUH VWLOO WR EH UH�GLVFRYHUHG� SHUKDSV PRUH LQIRUPDWLRQ FDQ EH DGGHG WR WKLV UHVHDUFK
LQ WKH IXWXUH�

���,ELG�� ����



&KDSWHU �

6KRHV DQG SHGDOOLQJ

:KHQ SHGDOOLQJ RQ KDUSV ZLWK D VLQJOH�DFWLRQ PHFKDQLVP�� RQH RI WKH ೩UVW TXHVWLRQV
WKDW FRPHV WR PLQG LV ZKDW VRUW RI VKRHV GLG KDUSLVWV RI WKH WLPH ZHDU" +RZ GLG
WKHVH VKRHV KHOS RU KLQGHU SHGDOOLQJ DQG HVSHFLDOO\ ZKDW ZHUH WKH FRQVHTXHQFHV
IRU GRXEOH� DQG WULSOH�SHGDOOLQJ" 7KLV ೩QDO FKDSWHU RI KLVWRULFDO VRXUFHV GLVFXVVHV
WKH VW\OHV RI VKRHV� XVLQJ DQ\ FRQWHPSRUDU\ GHVFULSWLRQV RI WKH KDUSLVWVކ VKRHV�
SDLQWLQJV DQG LOOXVWUDWLRQV RI KDUSLVWV�

7KH KDUS ೪RXULVKHG LQ 3DULV IURP ���� DV KDUS�PDNLQJ� KDUS SHUIRUPDQFHV DQG
KDUS SXEOLFDWLRQV EHJDQ LQ HUQHVW�� 7KH WLPH SHULRG RI WKLV WKHVLV FRYHUV WZR PDLQ
IDVKLRQV LQ VKRHV� IRRWZHDU EHIRUH WKH )UHQFK 5HYROXWLRQ� DQG WKH SHULRG DIWHUZDUGV�
0HQކV VKRHV XS WR ���� ZHUH PRVWO\ EODFN� PDGH RI OHDWKHU� PHGLXP�KHHOHG DQG
SRLQWHG�� 7KH\ XVXDOO\ DOVR KDG VLOYHU RU JROG EXFNOHV� :RPHQކV VKRHV ZHUH PDGH
IURP HPEURLGHUHG VLONV DQG SDLQWHG OHDWKHUV� ZHUH KLJK�KHHOHG� DQG RIWHQ ZLWK
EXFNOHV WKDW FRXOG EH WUDQVIHUUHG IURP RQH VKRH WR WKH RWKHU�

)LJXUH ��� LV DQ H[DPSOH RI ZRPHQކV VKRHV DURXQG ������ 7KHVH VKRHV ZHUH
SUREDEO\ PDGH IURP SLQN VDWLQ ZLWK EOXH VDWLQ ERZV LQ IURQW� 7KH KHHO LV D ORZ FRXUW
KHHO�

)LJXUH ��� VKRZV D VLPLODU W\SH RI VKRH ZLWK D ORZ FRXUW KHHO� SUREDEO\ PDGH IURP
ZKLWH VDWLQ��

�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�
�6HH &KDSWHUV � DQG ��
�, DP LQGHEWHG WR WKH H[SHUW DGYLFH� DVVLVWDQFH DQG FRUUHVSRQGHQFH RI -XQH 0� 6ZDQQ� 0%(� %ULWLVK

IRRWZHDU KLVWRULDQ� IRUPHUO\ WKH .HHSHU RI WKH %RRW DQG 6KRH &ROOHFWLRQ DW WKH 1RUWKDPSWRQ 0XVHXP
DQG $UW *DOOHU\ LQ (QJODQG� :LWKRXW KHU KHOS� WKLV FKDSWHU DQG DQ\ DWWHPSWV RI FRXSOLQJ VKRH DQG KDUS
UHVHDUFK ZRXOG QRW KDYH EHHQ SRVVLEOH� +HU SXEOLFDWLRQV LQFOXGH� -XQH 6ZDQQ� 6KRHV �/RQGRQ� %�7�
%DWVIRUG� ������ -XQH 6ZDQQ� 6KRHPDNLQJ �3ULQFHV 5LVERURXJK� 6KLUH� ������
�1LNODV /DIUHQVHQ WKH <RXQJHU ������ހ����� DWWULEXWHG� -HXQH IHPPH ¢ VD WRLOHWWH� RLO RQ FDQYDV� �� [

�� FP� F� �����
�-HDQ�/DXUHQW 0RVQLHU ������������ )UHQFK SDLQWHU DQG PLQLDWXULVW� )XOO�OHQJWK SRUWUDLW RI D KDUS

DQG KDUSLVW� , ZRXOG OLNH WR WKDQN 'U� *HUULW :DOF]DN� ,QVWLWXW I¾U .XQVWZLVVHQVFKDIW XQG +LVWRULVFKH

���
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)LJXUH ���� 1LNODV /DIUHQVHQ WKH <RXQJHU� DWWULEXWHG� -HXQH IHPPH ¢ VD WRLOHWWH� F�
����� ORFDWLRQ XQNQRZQ�



���

)LJXUH ���� -HDQ�/DXUHQW 0RVQLHU� DWWULEXWHG� )XOO�OHQJWK SRUWUDLW RI D KDUS DQG
KDUSLVW� ORFDWLRQ XQNQRZQ�
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)LJXUH ���� �WLHQQH $XEU\� 3RUWUDLW GH 0DGDPH 9LFWRLUH� GDXJKWHU RI /RXLV ;9�
SOD\LQJ WKH KDUS� ����� 0XV«H 1DWLRQDO GHV &K¤WHDX[ GH 9HUVDLOOHV HW GH 7ULDQRQ�



���

)LJXUH ���� 'HWDLO RI ೩J� ���� OHIW VKRH�

7KH SRUWUDLW RI 0DGDPH 9LFWRLUH� VKRZQ LQ ೩J� ��� DQG ���� VKRZ D W\SLFDO KLJK�
KHHOHG ZKLWH VDWLQ VKRH ZLWK D EORFN ފ3RPSDGRXUމ KHHO��

)LJXUH ��� VKRZV SUH�5HYROXWLRQ VKRHV IRU PHQ� HYHQ LI WKH KDUS LV D VLQJOH�URZHG
KDUS ZLWK QR SHGDOV��

6KRH IDVKLRQV IRU ERWK PHQ DQG ZRPHQ FKDQJHG GUDPDWLFDOO\ DIWHU ����� PRVW
LPSRUWDQWO\ KHHOV ZHUH ORZHUHG DQG ZHUH XVXDOO\ QRZ EHWZHHQ � WR �� PP LQ
KHLJKW� RU KDG VLPSOH ZHGJH RU ZDLVWHG KHHOV ZLWK D WLQ\ WRS SLHFH�� )URP ����
WR ���� �RU HYHQ WR ������ ZRPHQކV VKRHV ZHUH YHU\ ೪H[LEOH VOLS�RQ VKRHV� TXLWH
ORZ FXW ZLWK WKLQ VROHV DQG RIWHQ PDGH RI VDWLQ� 5HDG\�WR�ZHDU VKRHV DOVR EHFDPH
DYDLODEOH�� ,Q IDFW� LW ZDV D KREE\ IRU HOHJDQW ZRPHQ WR PDNH WKHLU RZQ VKRHV�

8UEDQLVWLN� 78 %HUOLQ� IRU VKDULQJ WKLV LPDJH ZLWK PH� W,މ GHULYHV IURP WKH 0XQLFK &HQWUDO &ROOHFWLQJ
3RLQW LQ ����� 7KH SDLQWLQJ ZDV KDQGHG EDFN WR DQ XQNQRZQ SULYDWH RZQHU LQ *HUPDQ\� WKH VLWWHU
UHPDLQLQJ XQLGHQWL೩HGފ� (PDLO FRUUHVSRQGHQFH� -DQXDU\ ��� �����
��WLHQQH $XEU\ ������ހ����� )UHQFK SDLQWHU� 3RUWUDLW GH 0DGDPH 9LFWRLUH� GDXJKWHU RI /RXLV ;9�

SOD\LQJ WKH KDUS� RLO RQ FDQYDV� ��� [ ��� FP� 0XV«H QDWLRQDO GHV &K¤WHDX[ GH 9HUVDLOOHV HW GH
7ULDQRQ� $FFHVVLRQ 1R�� 09����� KWWS���FROOHFWLRQV�FKDWHDXYHUVDLOOHV�IU�"SHUPLG SHUPREMB���������
I�F���EI���H�����I��HG�H��G� 7KH VKHHW PXVLF �DLU GH -XOLH� LV LQ IURQW RI D EXVW RI /RXLV ;9�
�1DWKDQLHO 'DQFH�+ROODQG ������������ (QJOLVK SRUWUDLW SDLQWHU� 3RUWUDLW RI

*LXVHSSH /LGDUWL DQG *LRYDQQL %DWWLVWD 7HPSHVWL� RLO RQ FDQYDV� ���� [ ���� FP�
$FFHVVLRQ 1XPEHU %������������ <DOH &HQWHU IRU %ULWLVK $UW� 3DXO 0HOORQ &ROOHFWLRQ�
KWWS���FROOHFWLRQV�EULWLVKDUW�\DOH�HGX�H]SUR[\�OHLGHQXQLY�QO������YX೩QG�5HFRUG��������� &ULVWLDQR
*LXVHSSH /LGDUWL ������������ $XVWULDQ PXVLFLDQ RI ,WDOLDQ GHVFHQW� *LRYDQQL %DWWLVWD 7HPSHVWL ������
������ DUWLVW� 7KH DXWKRU KDV QRW EHHQ DEOH WR LGHQWLI\ DQ\ IXOO�OHQJWK LPDJH RI D PDOH KDUSLVW EHIRUH �����
ZKHUH WKH SHGDOV DQG IHHW DUH YLVLEOH� /RXLV &DUPRQWHOOH GLW &DUURJLV� 0U GH /D /LYH� LQWURGXFWHXU GHV
DPEDVVDGHXUV� ����� KWWS���ZZZ�FXOWXUH�JRXY�IU�:DYH�LPDJH�MRFRQGH������P������B�������BS�MSJ�
&DUPRQWHOOH LV D VNHWFK RI D KDUS ZLWK SHGDOV� EXW WKH VKDSH RI WKH QHFN RI WKH LQVWUXPHQW LV PRUH
VLPLODU WR D WULSOH KDUS� 0HUVHQQH� +DUPRQLH XQLYHUVHOOH� FRQWHQDQW OD WK«RULH HW OD SUDWLTXH GH OD
PXVLTXH� ���� 7KH VFUROO DQG EDVH RI WKH FROXPQ DUH FOHDUO\ LQ WKH /RXLV ;9, VW\OH� $V WKH KDUS GRHV QRW
FRUUHVSRQG WR DQ\ NQRZQ PRGHO� WKH DXWKRU KDV H[FOXGHG LW LQ WKLV UHVHDUFK� &DUPRQWHOOH GUHZ WKLV
DW\SLFDO KDUS WZLFH DQG GUHZ D QRUPDO /RXLV ;9,�VW\OH KDUS WZLFH�
�3ULYDWH HPDLO FRUUHVSRQGHQFH� 1RYHPEHU ��� ����� ZLWK -XQH 0� 6ZDQQ�
�*LRUJLR 5LHOOR� 7KHމ %RRW DQG 6KRH 7UDGHV LQ /RQGRQ DQG 3DULV LQ WKH /RQJ (LJKWHHQWK &HQWXU\ފ

�3K' 7KHVLV LQ +LVWRU\� 8QLYHUVLW\ &ROOHJH /RQGRQ� ������

http://www.culture.gouv.fr/Wave/image/joconde/0349/m505201_0000390_p.jpg
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)LJXUH ���� 1DWKDQLHO 'DQFH�+ROODQG� &ULVWLDQR *LXVHSSH /LGDUWL DQG *LRYDQQL
%DWWLVWD 7HPSHVWL� ���������� <DOH &HQWHU IRU %ULWLVK $UW� 3DXO 0HOORQ &ROOHFWLRQ�



���

HVSHFLDOO\ GXULQJ WKH 1DSROHRQLF :DUV� 7KH DYHUDJH VL]H RI ZRPHQކV IHHW EHWZHHQ
���� DQG ���� ZDV EHWZHHQ VL]HV ��� (QJOLVK DQG ����� 3DULV SRLQWV� )LJXUH ����
VKRZV FKDUDFWHULVWLF ZRPHQކV VKRHV IURP WKH EHJLQQLQJ RI WKH QLQHWHHQWK FHQWXU\�

0HQ DIWHU ���� ZRUH HLWKHU ೪DW OHDWKHU VKRHV RU ERRWV� 7KH DYHUDJH VL]H RI PHQކV
IHHW ZDV EHWZHHQ �������� ([DPSOHV RI PHQކV VKRHV FDQ EH VHHQ LQ ೩J� ���� ZRUQ
E\ %RFKVD WDNHQ IURP KLV 1RXYHOOH 0«WKRGH RI �����

)LJXUH ���� %RFKVD� 1RXYHOOH 0«WKRGH� ����

+H LV ZHDULQJ W\SLFDO PHQކV VKRHV RI WKH ��������� SHULRG ZLWK D ORZ KHHO DQG
ULEERQ ODFH� %DHFNHU� LQ ೩J� ���� ZHDUV +HVVLDQ ERRWV� ZLWK D ORZ KHHO DQG ZLWKRXW
D WDVVHO RQ WRS� 6KRHV� DQG NQHH DQG FDOI KLJK ERRWV� ZHUH ZRUQ LQGRRUV DV ZHOO
DV RXWGRRUV DQG ZHUH YHU\ IDVKLRQDEOH� HYHQ IRU GDQFLQJ� 7KHVH QHZ VKRHV ZLWK D
ORZ KHHO RU QR KHHO ZHUH LGHDO IRU SODFLQJ WKH IRRW DFURVV VHYHUDO SHGDOV� 7KH KHHO
��3ULYDWH HPDLO FRUUHVSRQGHQFH� -XQH ��� ����� ZLWK -XQH 0� 6ZDQQ�
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DQG WRH DUH OHYHO� VR PRUH WKDQ RQH SHGDO FRXOG EH PRYHG DW D WLPH� PDNLQJ GRXEOH�
DQG WULSOH�SHGDOOLQJ HDV\�

)LJXUH ���� 'H *HQOLV� 1RXYHOOH 0«WKRGH� �QG HG�� &DVLPLU %DHFNHU� >����@

��� 3RUWUDLWV DQG KLVWRULFDO SHGDOOLQJ

0RVW KDUS UHSHUWRLUH EHIRUH ���� GRHV QRW UHTXLUH H[FHVVLYH SHGDOOLQJ DV WKH PXVLF
UDUHO\ PRGXODWHV��� 7KLV UHSHUWRLUH ZDV DLPHG DW DPDWHXU KDUSLVWV� DQG LW ZRXOG
KDYH EHHQ SRVVLEOH WR PRYH WKH IHZ SHGDOV ZLWK DQ\ VRUW RI VKRH� 7KH DFWLRQ RI
��6HH &KDSWHU ��



���� 32575$,76 $1' +,6725,&$/ 3('$//,1* ���

SUHVVLQJ DQG UHOHDVLQJ SHGDOV HQWDLOHG OLIWLQJ WKH ZKROH IRRW R೨ WKH JURXQG DQG WKH
WLS RI WKH VKRH SUHVVHG GRZQ RQ WKH SHGDO� 7KH KHHOV KDG QR FRQVHTXHQFH IRU WKLV
VRUW RI SHGDOOLQJ� 7KH FKDQJHV LQ VKRH IDVKLRQV ZHUH LQ IDFW LUUHOHYDQW IRU DPDWHXU
KDUSLVWV�

2I RYHU WZR�KXQGUHG�DQG�೩IW\ LPDJHV ����������� UHVHDUFKHG IRU WKH SXUSRVHV RI
WKLV UHVHDUFK� PRVW DUH SRUWUDLWV� JHQUH SDLQWLQJV� ZLWK VRPH ERRN LOOXVWUDWLRQV
DQG VNHWFKHV��� 7KH SRUWUDLWV RI WKH QRELOLW\ RI WKH ODWH HLJKWHHQWK FHQWXU\ DQG
HDUO\ QLQHWHHQWK FHQWXU\ RIWHQ FRQWDLQ D KDUS VRPHZKHUH LQ WKH VFHQH� 7KH KDUS
LV GHSLFWHG DFFXUDWHO\� VR PXFK VR WKDW WKH KDUS�EXLOGHU DQG PRGHO RI KDUS FDQ EH
LGHQWL೩HG� 7KH FDUYLQJV RQ WKH WRS RI WKH KDUS FROXPQ DQG WKH GHFRUDWLRQ RQ WKH
VRXQG�ERDUG DUH YLVLEOH� :KHQ WKH ULJKW VLGH RI WKH KDUS LV LQ YLHZ� WKH RQH URZ RI
ULYHWV� ZKLFK LV SDUW RI WKH SHGDO PHFKDQLVP XQGHU WKH WXQLQJ SLQV LV VKRZQ� ZKHQ
WKH OHIW VLGH RI WKH KDUS LV LQ YLHZ� WKH VWULQJV DQG WKH W\SH RI PHFKDQLVP WR VKRUWHQ
WKH VWULQJV�� LV SDLQWHG FDUHIXOO\� 6WULQJV WKDW KDYH QRW EHHQ FXW R೨ DW WKHLU HQGV
DUH OHIW GDQJOLQJ� DV LQ ೩J� ���� 7KH FRORXUV RI WKH VWULQJV� UHG� EOXH DQG FUHDP�
DUH YLVLEOH DQG DOVR WKH GL೨HUHQFH EHWZHHQ WKH JXW VWULQJV DQG WKH EDVV RFWDYH
ZRXQG�VLOYHU VWULQJV� 7KHUH DUH IHZ H[FHSWLRQV WR WKLV DFFXUDF\ RI WKH KDUS� ZKLFK
LV QHZ LQ WKH WUDGLWLRQ RI LFRQRJUDSK\ RI WKH KDUS���

7KHVH LPDJHV KDYH EHHQ GLYLGHG LQ WKUHH FDWHJRULHV�

+DUS LV LQ WKH EDFNJURXQG

7KH KDUS LV IUHTXHQWO\ LQ WKH EDFNJURXQG RI D ODG\ކV ERXGRLU� ,W LV SDUW RI WKH VFHQH
OLNH DQRWKHU SLHFH RI IXUQLWXUH� 7KLV VFHQH LV D SULYDWH RQH� RQH RI WKH GDLO\ OLIH RI D
QREOH ZRPDQ� VXUURXQGHG E\ ERRNV� REMHFWV GކDUW DQG VRPHWLPHV DOVR RWKHU PXVLFDO
LQVWUXPHQWV OLNH D JXLWDU RU KDUSVLFKRUG� ,Q WKHVH SDLQWLQJV� WKH KDUS LV XVXDOO\ QRW
VKRZQ LQ IXOO� EXW WKH SDUW WKDW LV RQ GLVSOD\ LV FRUUHFW DQG ZLWK GHWDLOV� 7KH VLWWHU
LV QHYHU SOD\LQJ WKH LQVWUXPHQW� )LJXUH ��� LV DQ H[DPSOH RI WKLV VLWXDWLRQ� ZKHUH
WKH KDUS LV LQ WKH EDFNJURXQG� 7KH DXWKRU KDV LGHQWL೩HG PRUH WKDQ WKLUW\ LPDJHV LQ
WKLV FDWHJRU\�

:KHQ WKH KDUS WDNHV D FHQWUDO UROH LQ D SRUWUDLW� WKH DXWKRU KDV LGHQWL೩HG WZR
JHQHUDO SRVHV�

7KH VWDQGLQJ SRVH

7KH VLWWHU� ZKLOH VWDQGLQJ� UHVWV WKH ULJKW DUP RQ WKH FXUYH RI WKH QHFN RI WKH KDUS�
ZKLOH WKH OHIW KDQG LV IUHH RU SODFHG RQ WKH VWULQJV� 7KLV SRVH LV XVHG IRU ERWK
KDOI�OHQJWK DQG IXOO�OHQJWK SRUWUDLWV� 7KHUH LV QR DWWHPSW WR FDSWXUH WKH KDUSLVW LQ
WKH UHDO DFW RI SOD\LQJ� 7KH KDUS LV WR RQH VLGH RI WKH SDLQWLQJ� PRVW RIWHQ WR WKH
ULJKW RI WKH VLWWHU� DOORZLQJ DV PXFK RI WKH FDQYDV DV SRVVLEOH WR GLVSOD\ WKH VLWWHUކV

��&DULFDWXUHV DUH QRW LQFOXGHG� DV WKH\ RIWHQ GR QRW VKRZ D UHDOLVWLF KDUS RU SOD\LQJ SRVLWLRQ�
��%«TXLOOHV� IRUFKHWWHV HWF� 6HH VHFWLRQ ����
��0RVW LPDJHV RI KDUS EHIRUH ���� DUH V\PEROLF UHSUHVHQWDWLRQV� RIWHQ UHODWLQJ WR WKH KDUS DV D VDFUHG
RU FHOHVWLDO LQVWUXPHQW� )RU WKH SXUSRVH RI WKLV VWXG\� RYHU ��� SDLQWLQJV KDYH EHHQ VWXGLHG� 1RW RQH
LPDJH GHSLFWV WKH VLQJOH�DFWLRQ KDUS LQFRUUHFWO\� ,Q VRPH UDUH FDVHV� LI WKH KDUSLVW LV LQ D SOD\LQJ SRVLWLRQ�
WKH KDUS LV SODFHG RQ WKH OHIW VKRXOGHU UDWKHU WKDQ RQ WKH ULJKW� RU WKH KDUS LV VLPSO\ UHVWLQJ DJDLQVW WKH
VKRXOGHU RI WKH VLWWHU�
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JRZQ� VKRHV� KDW DQG MHZHOOHU\� 6RPHWLPHV WKH VLWWHU DSSHDUV WR EH SUHSDULQJ WR
SOD\� HYHQ LI VKH LV VWDQGLQJ� 7KHUH LV D PXVLF VWDQG ZLWK DQ RSHQ VFRUH RQ LW� DQG
WKH VLWWHU RIWHQ KDV D WXQLQJ NH\ LQ WKH ULJKW KDQG� )LJXUH ��� VKRZV WKLV SRVH�

$QRWKHU H[DPSOH LV 5RVH�$G«OD±GH 'XFUHX[ކV 6HOI�SRUWUDLW ZLWK D +DUS� ����� VKRZQ
LQ ೩J� ��� DQG ���� 6KH KROGV WKH WXQLQJ NH\� ZKLOH KHU ULJKW KDQG UHVWV RQ WKH QHFN
RI WKH KDUS� DQG KHU OHIW KDQG LV SODFHG KLJK RQ WKH VWULQJV� 7KHUH LV D PXVLF ERRN
RSHQ EHKLQG WKH KDUS� 7KH OHIW WKUHH SHGDOV� WKH '� & DQG % DUH DOO IROGHG DZD\� ,W
LV WKH DXWKRUކV RSLQLRQ WKDW WKLV LV GRQH IRU WKH YLVXDO OLQHV RI WKH SDLQWLQJ� 6KH LV
OHDQLQJ IRUZDUG DQG LI WKH SHGDOV ZHUH XQIROGHG� WKH\ ZRXOG LPSHGH KHU VWDQGLQJ
SRVH��� 7KH YLVXDO DVSHFW RI WKH KDUS ZLWK IROGHG SHGDOV LV PRUH LPSRUWDQW LQ WKLV
SRUWUDLW WKDQ FDSWXULQJ D UHDO PRPHQW LQ WLPH EHIRUH SOD\LQJ� $ SURIHVVLRQDO KDUSLVW
ZRXOG KDUGO\ KDYH DOORZHG WKHPVHOYHV WR EH SDLQWHG ZLWK D KDUS ZLWK XQIROGHG
SHGDOV� 7KH DXWKRU KDV LGHQWL೩HG PRUH WKDQ ��� LPDJHV LQ WKLV FDWHJRU\�

7KH VLWWLQJ SRVH

7KH VXEMHFW LV VLWWLQJ DQG ERWK KDQGV DUH RQ WKH VWULQJV DV LI LQ WKH DFW RI SOD\LQJ�
,Q KDOI�OHQJWK SRUWUDLWV� RQO\ WKH XSSHU KDOI RI WKH ERG\ RI WKH VXEMHFW DQG WKH KDUS
LV YLVLEOH� 7KH KDQGV DUH VOLJKWO\ RSHQ ZLWK WKH ೩QJHUV IDFLQJ WKH VWULQJV� 7KH OHIW
KDQG LV VRPHWLPHV SODFHG KLJKHU RQ WKH VWULQJV WKDQ WKH ULJKW KDQG� DV LV GHVFULEHG
LQ KDUS WUHDWLVHV OLNH %DFNRIHQކV PHWKRG��� 7KH OHIW VLGH RI WKH KDUS LV LQ YLHZ� VR
WKH VWULQJV DQG PHFKDQLVP IRU VKRUWHQLQJ WKH VWULQJ OHQJWKV DUH DOVR YLVLEOH� 7KH
VXEMHFWކV DWWLUH LV DOVR RQ YLHZ� LQFOXGLQJ KHU JRZQ� KDW� IDVKLRQDEOH KDLUVW\OH DQG
MHZHOOHU\� %UDFHOHWV DUH RIWHQ RQ WKH OHIW DUP RI WKH VLWWHU VR WKH\ DUH DOVR RQ GLVSOD\�

:KHQ WKH SDLQWLQJV DUH IXOO�OHQJWK SRUWUDLWV� VHYHUDO DGGLWLRQDO IHDWXUHV DUH QRWHG�
7KH IXOO DWWLUH RI WKH VXEMHFW DQG WKH KDUS DUH QRZ RQ VKRZ� )RU WKLV VWXG\� IXOO�
OHQJWK SRUWUDLWV DUH HVSHFLDOO\ SHUWLQHQW� DV WKH SHGDOV DQG VKRHV DUH YLVLEOH� ,Q
PRVW SRUWUDLWV� ZKHUH WKH VLWWHU DSSHDUV WR EH SOD\LQJ WKH KDUS� WKH IHHW DUH XVXDOO\
SRVLWLRQHG LQ IURQW RI WKH KDUS DQG WKH SHGDOV� 7KLV SRVH IDYRXUV WKH IROGV RI WKH
GUHVV DQG WKH WLS RI WKH VKRHV� 2WKHUZLVH� WKH IHHW DUH VLPSO\ SODFHG RQ WKH ೪RRU
EHKLQG WKH SHGDOV� 7KHUH DUH RYHU RQH KXQGUHG RI WKHVH W\SH RI SDLQWLQJV�

����� 7KH DFW RI SHGDOOLQJ

7KH DXWKRU KDV LGHQWL೩HG RYHU ೩IWHHQ LPDJHV� ZKHUH RQH IRRW LV DFWXDOO\ SODFHG
RYHU RQH RU WZR SHGDOV� 7KHVH LPDJHV ZRXOG VHHP WR FDSWXUH WKH DFW RI SOD\LQJ DQG
SHGDOOLQJ��� +RZHYHU� QRQH RI WKHVH LPDJHV DUH RI NQRZQ SURIHVVLRQDO KDUSLVWV DQG
LW LV WKH DXWKRUކV RSLQLRQ� WKDW WKH IRRW PD\ EH SRVLWLRQHG RQ WKH SHGDO WR PHUHO\
��5RVH�$G«OD±GH 'XFUHX[ ������������ )UHQFK SDLQWHU� 6HOI�SRUWUDLW ZLWK D +DUS�
����� RLO RQ FDQYDV� ��� [ ����� FP� 0HWURSROLWDQ 0XVHXP RI $UW 1HZ <RUN�
KWWS���ZZZ�PHWPXVHXP�RUJ�DUW�FROOHFWLRQ�VHDUFK�������� ,QVFULEHG RQ WKH PXVLF� �RQ ERRN�
2SHUD� �RQ PXVLF� 5RPDQFH � SDU %HQRLW SROOHW � >"@ WHQGUH DPRXU � � � PDULW MH UHQG O>HV@ � DU�PH MH UHQG
OHV DU�PH � LO HVW SRXU PRL VL SOHLQ GH � FKDUPH TXH MޅHQ DWWD � � � �YHUVHV IURP D VRQJ E\ -HDQ -RVHSK
%HQR°W 3ROOHW >���������@� ZKLFK KDV QRW EHHQ LGHQWL೩HG��
��%DFNRIHQ� $QOHLWXQJ� ����� ���
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
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)LJXUH ���� 5RVH�$G«OD±GH 'XFUHX[ކV 6HOI�SRUWUDLW ZLWK D +DUS� ����� 0HWURSROLWDQ
0XVHXP RI $UW� 1HZ <RUN�
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)LJXUH ���� 'HWDLO RI ೩J� ����

KLJKOLJKW WKH IRRWZHDU RI WKH VXEMHFW� UDWKHU WKDQ WR VKRZ WKH KLVWRULFDO SHGDOOLQJ
WHFKQLTXH� (YHQ LI WKH IRRW VHHPV WR EH SODFHG DFURVV WZR SHGDOV� LW LV PRUH OLNHO\
WKDW WKH DOLJQPHQW ZLWK WKH SHGDO ER[ RI WKH KDUS LV YLVXDOO\ PRUH SOHDVLQJ� 7KHUH
LV QR HYLGHQFH WKDW WKH VKRHV RU DWWLUH ZRUQ LQ WKH SRUWUDLWV ZHUH DFWXDOO\ HYHU XVHG
ZKHQ WKH VXEMHFWV ZHUH SOD\LQJ WKH KDUS� 6HYHUDO IDFWRUV FRXOG KDYH EHHQ UHOHYDQW
DV IDU DV WKH FKRLFH RI FORWKLQJ LV FRQFHUQHG� 7KH FORWKHV DQG VKRHV LQ SRUWUDLWV
PD\ KDYH KDG QR UHOHYDQFH WR GDLO\ KDUS SOD\LQJ RU SHGDOOLQJ�

7KH IROORZLQJ VL[ LPDJHV VKRZ KDUSLVWV LQ WKH DFW RI SOD\LQJ DQG SHGDOOLQJ� ZLWK
D IRRW R೨ WKH JURXQG RU SRLVHG RQ RQH RU SRVVLEO\ WZR SHGDOV� 7KHVH ZRUNV DUH
GLVFXVVHG LQ FKURQRORJLFDO RUGHU�

3LHUUH�0LFKHO GH /RYLQIRVVHކV KDUSLVW LV ZHDULQJ D \HOORZ GUHVV DQG ZDLVW KHHO
\HOORZ VKRHV���

7KH OHIW IRRW RI WKH KDUSLVW� LQ ೩J� ���� DQG ����� LV SHUFKHG DFURVV WKH ' DQG &
SHGDOV� 3UHVVLQJ WKH ' DQG & SHGDOV WRJHWKHU LV GHVFULEHG LQ 1DGHUPDQކV �FROH��

DQG UHTXLUHG LQ Gކ$OYLPDUHކV 6RQDWH ,� 2S� �� LQ WKH VHFRQG PRYHPHQW� $QGQR� 3RFR
$OOR �EDUV �������� DQG &� 3� (� %DFKކV 6ROR I¾U +DUIH� :T� ������

7KH SRUWUDLW RI *OD೩UD ,YDQRYQD $O\PRYD E\ 'PLWU\ /HYLWVN\ VKRZV WKH VLWWHU SOD\LQJ
D 1DGHUPDQ KDUS LQ D \HOORZ GUHVV DQG \HOORZ VDWLQ VKRHV ZLWK D ZDLVWHG KHHO �೩J�
�������� 7KH OHIW IRRW LV SHUFKHG DFURVV WKH ' DQG & SHGDOV� DV LQ WKH SUHYLRXV
SRUWUDLW�

��3LHUUH�0LFKHO GH /RYLQIRVVH FDOOHG 1REOHW ������������ %HOJLDQ SDLQWHU� $Q HOHJDQW SDUW\ LQ WKH
FRXQWU\VLGH ZLWK D ODG\ SOD\LQJ WKH KDUS DQG D JHQWOHPDQ SOD\LQJ WKH JXLWDU� ����� RLO RQ FDQYDV� �� [
����� FP� SULYDWH FROOHFWLRQ� 6ROG DW 6RWKHE\ކV �/RW ����� 1HZ <RUN� -DQXDU\ ��� ����� 7KH IROORZLQJ
LQVFULSWLRQ LV RQ D WDEOHW DW WKH IHHW RI WKH JXLWDULVW� '$3+1,6� (7� $0$/7((� 23(5$� (1��� $&7(6�
UHIHUULQJ WR &ODXGH�)UDQ©RLV�)HOL[ %RXOHQJHU GH 5LYHU\ކV 'DSKQLV HW $PDOWK«H�
��1DGHUPDQ� �FROH� ��� 6HH VHFWLRQ �������� DQG ೩J� �����
��6HH VHFWLRQ ������
��&DUO 3KLOLSS (PDQXHO %DFK ������������ *HUPDQ FRPSRVHU� 6ROR I¾U +DUIH� :T� ���� %HUOLQ� �����
��'PLWU\ /HYLWVN\ ������������ 5XVVLDQ SDLQWHU� 3RUWUDLW RI *OD೜UD ,YDQRYQD $O\PRYD� ����� 2LO RQ
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)LJXUH ����� 3LHUUH�0LFKHO GH /RYLQIRVVH� $Q (OHJDQW 3DUW\ LQ WKH FRXQWU\VLGH ZLWK
D ODG\ SOD\LQJ WKH KDUS DQG D JHQWOHPDQ SOD\LQJ WKH JXLWDU� ����� ORFDWLRQ XQNQRZQ�

)LJXUH ����� 'HWDLO RI ೩J� �����
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)LJXUH ����� 'PLWU\ /HYLW]N\� 3RUWUDLW RI *OD೜UD ,YDQRYQD $O\PRYD� ����� 7KH
5XVVLDQ 0XVHXP 6W� 3HWHUVEXUJ� 5XVVLD�
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)LJXUH ����� 5LFKDUG &RVZD\� 0DULDQQH 'RURWK\ +DUODQG� /DWHU 0UV� :LOOLDP
'DOU\PSOH� ����� 7KH 0HWURSROLWDQ 0XVHXP RI $UW� 1HZ <RUN�

)LJXUH ����� 'HWDLO RI ೩J� �����
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5LFKDUG &RVZD\ކV SRUWUDLW RI 0DULDQQH 'RURWK\ +DUODQG �೩J� ���� DQG ����� VKRZV
WKH VXEMHFW ZLWK ERWK KDQGV RQ WKH VWULQJV DQG D SLQN VKRH SODFHG RQ WKH & SHGDO�
RU DFURVV WKH & DQG % SHGDOV��� ,W ZDV ೩UVW H[KLELWHG DW WKH 5R\DO $FDGHP\ /RQGRQ
LQ �������

0DUJDUHW &DVVRQކV /DG\ SOD\LQJ WKH KDUS XQGHU WKH WUHH� LQ ೩J� ���� DQG ����� VKRZ
D ZRPDQ SOD\LQJ WKH KDUS DOVR LQ D ZKLWH GUHVV DQG SLQN VDWLQ VKRHV��� 7KH OHIW IRRW
LV SODFHG RYHU WKH & SHGDO� RU SRVVLEO\ RYHU WKH & DQG % SHGDOV� 7KLV FRXOG HQDEOH
GRXEOH�SHGDOOLQJ ZLWK WKH & DQG % SHGDOV WRJHWKHU� RU D SLYRWLQJ SHGDO WHFKQLTXH�
7KHVH SHGDO PRYHV DUH IRXQG LQ .UXPSKROW]ކV� 2S� �� �HPH DQG �HPH 3U«OXGH� 6SRKUކV
2S� ���� Gކ$OYLPDUHކV 6RQDWH ,� 2S� ��� LQ WKH ೩QDO PRYHPHQW� 3RODFFD� $OOHJUR�
3RFR $OOR �EDUV ������� ������� ������� ���� ������� DQG LQ 'DXSUDWކV $LU (ʮFRVVDLV
9DULHʮ SRXU &RU HW +DUSH �RX 3LDQR�� 2S� �� �EDUV ���������

7KH DQRQ\PRXV ERRN LOOXVWUDWLRQ LQ ೩J� ���� VKRZV D ZRPDQ LQ D SDOH GUHVV DQG
೪DW SXPSV��� ZLWK KHU OHIW IRRW SODFHG DERYH WKH ' SHGDO��� 7KH ZRPDQކV KDQGV
DUH RXWVWUHWFKHG WRZDUGV WKH JHQWOHPDQ ZKR LV DSSURDFKLQJ KHU DQG WKH KDUS� 7KH
RSHQ GRRU LQ WKH EDFNJURXQG OHDGV WR D EHGURRP� ZKHUH SDUW RI WKH EHG LV YLVLEOH���

7KLV IROORZLQJ GHVFULSWLRQ RI WKH KDUSLVWVކ IHHW DQG SHGDOOLQJ HFKRHV WKH LOOXVWUDWLRQ�

YHQ)މ WKH /LOOLSXWLDQ IRRW� GUHVVHG LQ LWV ZKLWH VDWLQ VOLSSHU� SHHSHG RXW
IURP WLPH WR WLPH� DQG SRSSLQJ XS LQ IXOO YLHZ RQ WKH SHGDO� ORRNHG DV
VDXF\ DQG DV SUHWW\� DV D FDQDU\ ELUG RQ LWV SHUFKފ���

7KH KDUS DOVR JDYH ZRPHQ WKH SRVVLELOLW\ WR VKRZ R೨ DOO RI WKHLU SK\VLFDO IHDWXUHV�
LQFOXGLQJ WKH IHHW�

FDQYDV� 7KH 5XVVLDQ 0XVHXP� 6W� 3HWHUVEXUJ� 5XVVLD� *OD೩UD ,YDQRYQD $O\PRYD ������������ ZDV
WKH GDXJKWHU RI &RORQHO ,YDQ $NLQ೩HYLFK $O\PRY� 6KH VWXGLHG LQ WKH 6PROQ\ ,QVWLWXWH DQG JUDGXDWHG
ZLWK D JROG PHGDO� ,Q ����� VKH EHFDPH PDLG RI KRQRXU WR WKH (PSUHVV &DWKHULQH ,,� DQG ODWHU ZDV
ODG\�LQ�ZDLWLQJ� +HU ೩UVW KXVEDQG ZDV $� $� 5]KHYVN\� DXWKRU� IUHHPDVRQ DQG YLFH GLUHFWRU RI WKH
$FDGHP\ RI 6FLHQFH� +HU VHFRQG KXVEDQG ZDV ,� 3� 0DVNOH� WUDQVODWRU DQG ODWHU FRQVXO RI 5XVVLD LQ
1LFH� $O\PRYD ZDV DZDUGHG WKH 2UGHU RI 6W� &DWKHULQH� 6KH ZDV EXULHG LQ WKH 9DJDQNRYVN\ FHPHWHU\ LQ
0RVFRZ� KWWS���ZZZ�DEFJDOOHU\�FRP�/�OHYLW]N\�OHYLW]N\���KWPO�
��5LFKDUG &RVZD\� 0DULDQQH 'RURWK\ +DUODQG �����������ހ /DWHU 0UV� :LOOLDP 'DOU\PSOH� RLO RQ
FDQYDV� ���� [ ���� FP� 7KH 0HWURSROLWDQ 0XVHXP RI $UW� 1HZ <RUN� JLIW RI 0UV :LOOLDP 0� +DXSW� IURP
WKH &ROOHFWLRQ RI 0UV -DPHV %� +DJJLQ� ����� KWWS���ZZZ�PHWPXVHXP�RUJ�DUW�FROOHFWLRQ�VHDUFK��������
��5LFKDUG /HSSHUW� 7KH 6LJKW RI 6RXQG� 0XVLF� 5HSUHVHQWDWLRQ� DQG WKH +LVWRU\ RI WKH %RG\ �8QLYHUVLW\
RI &DOLIRUQLD 3UHVV� ������ ���ހ��� /HSSHUW DQDO\VHV WKLV SDLQWLQJ ZLWK UHVSHFW WR WKH VRFLDO FXOWXUH DQG
GRPHVWLFLW\ RI PXVLF�
��&DUO +� 3IRU]KHLPHU &ROOHFWLRQ RI 6KHOOH\ DQG KLV &LUFOH� 7KH 1HZ <RUN 3XEOLF /LEUDU\�
0DUJDUHW &DVVRQ� /DG\ SOD\LQJ WKH KDUS XQGHU WKH WUHH� -XO\ �� ����� ZDWHUFRORXU� ��
[ ��� FP� 1HZ <RUN 3XEOLF /LEUDU\ 'LJLWDO &ROOHFWLRQV� $FFHVVHG $XJXVW ��� �����
KWWS���GLJLWDOFROOHFWLRQV�Q\SO�RUJ�LWHPV����G��GE�E�ED�D�G��H����H��D�����D��
��6HH ೩J� �����
��6HH VHFWLRQ ������� ೩J� �����
��6ZDQQ� 6KRH 'LFWLRQDU\� XQSXEOLVKHG� ( PDLO FRUUHVSRQGHQFH� $XJXVW ��� �����
��$QRQ\PRXV� *HUPDQ� ��WK FHQWXU\� 'HVLJQ IRU D %RRN ,OOXVWUDWLRQ� $ 0DQ $SSURDFKLQJ
D :RPDQ 3OD\LQJ D +DUS� 3HQ DQG EURZQ LQN� EUXVK DQG EURZQ ZDVK� ��� [ ��� FP�
KWWS���ZZZ�PHWPXVHXP�RUJ�DUW�FROOHFWLRQ�VHDUFK��������
��7KLV DQG RWKHU LPDJHV ZHUH GLVFXVVHG LQ 8QGUHVVLQJޅ WKH VLQJOH�DFWLRQ KDUSކ� 0DULD &OHDU\�
ERGLHV�PXVLF &RQIHUHQFH� $SULO ������ ����� 8QLYHUVLW\ &ROOHJH &RUN�
��0DUJUDWLD /RXGRQ� 0DWHUQDO /RYH �/RQGRQ� &DXWOH\ 1HZE\� ������ ����
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)LJXUH ����� 0DUJDUHW &DVVRQ� /DG\ SOD\LQJ WKH KDUS XQGHU WKH WUHH� ����� 7KH
1HZ <RUN 3XEOLF /LEUDU\�

)LJXUH ����� 'HWDLO RI ೩J� �����
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)LJXUH ����� $QRQ\PRXV� $ 0DQ $SSURDFKLQJ D :RPDQ 3OD\LQJ D +DUS� ��WK F�� 7KH
0HWURSROLWDQ 0XVHXP RI $UW� 1HZ <RUN�
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7KHމ FRQWRXU RI WKH ZKROH IRUP� WKH WXUQ DQG SROLVK RI D EHDXWLIXO KDQG
DQG DUP� WKH ULFKO\�VOLSSHUHG DQG ZHOO�PDGH IRRW RQ WKH SHGDO VWRSV�
��ފޓ

7KH SHGDO KDUS ZDV DQ LPSRUWDQW V\PERO LQ PXVLF� DUW DQG OLWHUDWXUH ZLWKLQ WKH 3DULV�
DQG WKHQ ODWHU� /RQGRQ VDORQV� $V WKH KDUS ZDV UDSLGO\ HVWDEOLVKHG DV DQ LQVWUXPHQW
SOD\HG E\ ZRPHQ LQ GRPHVWLF VHWWLQJV� WKH LQVWUXPHQW EHFDPH IHPLQLVHG��� 7KH
VH[XDO LQQXHQGRV DUH WUDQVIRUPHG LQWR PXVLF RQHV� DV FRQWLQXRXV VHULHV RI DUSHJJL
PHDQW WKDW D ZRPDQކV DUPV ZHUH FRQWLQXRXVO\ LQ PRWLRQ� ZKLOH WKH PRYHPHQW RI
WKH IHHW RQ WKH SHGDOV ZDV FRQVLGHUHG EDZG\ WR WKH SXEOLF� 7KHVH RYHUWRQHV DUH
RIWHQ IRXQG LQ OLWHUDWXUH DQG DUW ZKHUH WKH KDUS LV XVHG WR ZRR D QHZ ORYHU��� RU WKH
KDUS FRYHU ZDV XVHG WR KLGH WKH VHFUHW ORYHU��� 7KLV *HUPDQ LOOXVWUDWLRQ LV SDUW RI
DQ HURWLF JHQUH� ZKHUH WKH PDQ QRW RQO\ DSSURDFKHV WKH KDUSLVW EXW DOVR WKH KDUS�
DV LI WKHLU HPEUDFH ZRXOG DOVR HQFRPSDVV WKH JHQGHU�ORDGHG PXVLFDO LQVWUXPHQW�

7KH ೩QDO SDLQWLQJ RI WKH 9LHQQHVH /HZ\ IDPLO\ VKRZV 0HODQLH ZLWK KHU ULJKW IRRW
DFURVV� DW OHDVW� WKH $ DQG * SHGDOV RQ WKH KDUS��� 7KHUH LV QR PXVLFDO H[DPSOH
RI GRXEOH�SHGDOOLQJ ZLWK WKH $ DQG * SHGDOV RQ D VLQJOH�DFWLRQ KDUS� 7KHUH DUH
WZR H[SODQDWLRQV IRU WKLV IRRW SRVLWLRQ� LW LV RQFH DJDLQ IRU WKH YLVXDO H೨HFW� RU WKLV
FRXOG EH DQ H[DPSOH ZKHUH WKH * SHGDO LV IROGHG DZD\ DQG KHU IRRW LV O\LQJ DFURVV
WKH ) DQG $ SHGDOV� 'RXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ SHGDOV LV WKH PRVW FRPPRQ
GRXEOH�SHGDO PRYH LQ WKH KDUS UHSHUWRLUH���

7R FRQFOXGH� WKHVH LPDJHV FDSWXULQJ WKH DFW RI SOD\LQJ DQG SHGDOOLQJ PHUHO\ HQIRUFH
WKH WHFKQLTXH RI OLIWLQJ WKH ZKROH IRRW R೨ WKH JURXQG WR SHGDO DV ZDV WKH KLVWRULFDO
ZD\� 'RXEOH� DQG WULSOH�SHGDOOLQJ ZHUH FHUWDLQO\ HDVLHU ZLWK WKH ೪DW SRVW�5HYROXWLRQ
VKRHV IRU ERWK ZRPHQ DQG PHQ� ,W LV QRW NQRZQ LI WKH DOWHUHG VKRH IDVKLRQ HQDEOHG
WKHVH WHFKQLTXHV� RU LI KDUSLVWV� HYHQ EHIRUH WKH 5HYROXWLRQ� XVHG VSHFLDO ೪DW VKRHV
IRU SHGDOOLQJ� ,W LV WKH DXWKRUކV SHUVRQDO H[SHULHQFH ZLWK PXOWL�SHGDOOLQJ DQG WKH
VLQJOH�DFWLRQ KDUS WKDW OLQNV WKH GHYHORSPHQW RI PRUH DQG PRUH FRPSOH[ SHGDO
PRYHV DQG VKRHV ZLWKRXW KHHOV� :KHQ WKH WRH DQG KHHO DUH OHYHO ZLWK HDFK RWKHU�

��/DG\ RI GLVWLQFWLRQ� 7KH 0LUURU RI WKH *UDFHV� 2U� 7KH (QJOLVK /DG\ކV &RVWXPH �1HZ <RUN� ,� 5LOH\�
������ ����
��)RU D KLVWRU\ RI WKH IHPLQLVDWLRQ RI WKH KDUS� VHH 5REHUW $GHOVRQ DQG -DFTXHOLQH /HW]WHU� RU(ޅމ D
ZRPDQ ZKHQ VKH LV \RXQJ DQG EHDXWLIXOކ� 7KH +DUS LQ (LJKWHHQWK�&HQWXU\ )UDQFHފ� LQ +LVWRU\�+HUVWRU\�
HG� $QQHWWH .UHXW]LJHU�+HUU DQG .DWULQ /RVOHEHQ �.¸OQ�:HLPDU� %¸KODX 9HUODJ� ������ ���ހ���
��-DPHV $QWKRQ\ )URXGH DQG -RKQ 7XOORFK� )UDVHUކV 0DJD]LQH �-� )UDVHU� ������ ���ހ��� UDZLQJ'މ WKH
KDUS WRZDUGV KHU� KHU VPDOO EODFN VDWLQ VOLSSHU RQ LWV SHGDOV� KHU DUPV JUDFHIXOO\ WKURZQ URXQG LW� DQG
KHU H\HV WLPLGO\ JODQFLQJ WRZDUGV WKH 'RFWRU WR VHH LI KH XQGHUVWRRG KHU VRQJ �ފޓ
��3LHUUH 1RHO )DPLQ� REOLJHDQWކ/ PDODGURLW �3DULV� 'HQQ«� ������ 3LHUUH�1R­O )DPLQ ������������
)UHQFK SOD\ZULJKW�
��$OEHUW 6FKLQGOHU� DWWULEXWHG� 7KHމ /HZ\ IDPLO\ފ� RLO RQ ZRRG� �� [ ���� FP 0XVHXP 1LHGHU¸VWHUUHLFK�
6W� 3¸OWHQ� $XVWULD� ,QY� .6������� $OEHUW 6FKLQGOHU ������������ $XVWULDQ SDLQWHU� (GXDUG &RQVWDQWLQ
/HZ\ ����������� ZLWK KLV VRQV 5LFKDUG ��������� RQ KRUQ� &DUO RQ WKH SLDQR DQG GDXJKWHU 0HODQLH
�F� ���������� RQ KDUS� 0HODQLH ODWHU PDUULHG WKH KDUSLVW (OLDV 3DULVK�$OYDUV� )UHLD +R೨PDQQ DQG
-XOLDQH 6FKDHU� 0HODQLHމ /HZ\ފ� (XURS¦LVFKH ,QVWUXPHQWDOLVWLQQHQ GHV ��� XQG ��� -DKUKXQGHUWV� �����
KWWS���ZZZ�VRSKLH�GULQNHU�LQVWLWXW�GH�FPV�LQGH[�SKS�OHZ\�PHODQLH� ,W LV TXLWH SUREDEOH WKDW WKLV KDUS LV
D VPDOO GRXEOH�DFWLRQ KDUS� UDWKHU WKDQ D VLQJOH�DFWLRQ KDUS�
��6HH VHFWLRQV ������ ������ DQG ����� IRU GRXEOH�SHGDOOLQJ RQ WKH VLQJOH�DFWLRQ KDUS� 6HH VHFWLRQ ���
IRU GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW RQ WKH GRXEOH�DFWLRQ SHGDO KDUS�

http://www.sophie-drinker-institut.de/cms/index.php/lewy-melanie
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)LJXUH ����� 6FKLQGOHU� DWWULEXWHG� (GXDUG &RQVWDQWLQ /HZ\ ZLWK KLV VRQ 5LFKDUG
DQG GDXJKWHU 0HODQLH� F� ����� 0XVHXP 1LHGHU¸VWHUUHLFK� 6W� 3¸OWHQ�

)LJXUH ����� 'HWDLO RI ೩J� �����
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VHYHUDO SLYRWLQJ SHGDO PRYHV DUH SRVVLEOH� ZKLFK LV WKH HVVHQFH RI 6SRKUކV KDUS
PXVLF� 1R LPDJH KDV EHHQ LGHQWL೩HG GHSLFWLQJ WKH & RU * SHGDOV IROGHG DZD\� LQ
RUGHU WR VKRZ WKDW PRVW FRPPRQ GRXEOH�SHGDO PRYH�

��� +DUSLVWVކ VKRHV

)URP WKH RWKHU KLVWRULFDO VRXUFHV FLWHG LQ &KDSWHU � WR &KDSWHU �� LW FDQ EH
VXPPDULVHG WKDW WKH IROORZLQJ SURIHVVLRQDO KDUSLVWV XVHG PXOWL�SHGDOOLQJ ZKHQ
SOD\LQJ WKH KDUS�

ޏ )UDQ©RLV 3HWULQL �����������

ޏ -HDQ�%DSWLVWH .UXPSKROW] �����������

ޏ 0DGDPH .UXPSKROW] �������������� �$QQD 0DUJDULWD�$QQH�-XOLH 6WHFNOHU�
.UXPSKROW]�

ޏ -RKDQQ *HRUJ +HLQULFK %DFNRIHQ �����������

ޏ ;DYLHU 'HVDUJXV �F� ����������

ޏ �0DUWLQ��3LHUUH OYLPDUH$ކ' �����������

ޏ �-HDQ��)UDQ©RLV�-RVHSK 1DGHUPDQ �����������

ޏ /RXLV�)UDQ©RLV 'DXSUDW �����������

ޏ 1HYLOOH %XWOHU &KDOORQHU ������DIWHU �����

ޏ 'RUHWWH 6FKHLGOHU�6SRKU �����������

ޏ 5REHUW 1LFKRODV &KDUOHV %RFKVD �����������

ޏ &DVLPLU %DHFNHU ������ DIWHU �����

7ZR GUDZLQJV RI SURIHVVLRQDO KDUSLVWV H[LVW� GHSLFWLQJ %RFKVD SOD\LQJ LQ VKRHV ZLWK
QR KHHOV �೩J� ����� DQG &DVLPLU %DHFNHU SOD\LQJ LQ +HVVLDQ ERRWV �೩J� �����

0DGDPH .UXPSKROW]ކV SUREDWH FRQWDLQV D OLVW RI KHU IRRWZHDU�� 7KLV LQFOXGHV�

WZRމ SDLU >VLF�@ RI -HDQ ERRWV� WZR SDLU RI GLWWR 6KRHV DQG WZR SDLU RI
6WRXW ZDONLQJ GLWWR� WZR SDLU RI GLWWR ERRWV D SDLU RI &ORJV WZR SDLU RI
-HDQ 6KRHV DQG WZR SDLU RI 6DUVQHW GLWWRފ�

6ZDQQ FRPPHQWV RQ WKLV OLVW RI VKRHV�
��7KH 1DWLRQDO $UFKLYHV� /RQGRQ� 352%�������� RI -XOLH .UXPSKROW]� )HEUXDU\ ��� �����
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7KHމ OLVW RI KHU >.UXPSKROW]ކV@ VKRHV ZRXOG EH W\SLFDO RI DQ\ ZHOO�WR
GR ZRPDQ� +HU -HDQ �WH[WLOH� ERRWV ZRXOG EH DQNOH KLJK� VLGH�ODFH�
WKH VWRXW ZDONLQJ ERRWV 	 VKRHV ZRXOG KDYH EHHQ PDGH RI OHDWKHU RU
SRVVLEO\ DOVR ZRRO� 6DUVQHW ZDV D FRPPRQ VLON XVHG IRU WKH VOLS�RQ
VDQGDO VKRHV� 7KH FORJV PD\ EH ROG RYHUVKRHV� WKRXJK DV VKH WUDYHOOHG
PXFK RQ WKH FRQWLQHQW� HYHQ WKDW LV QRW FHUWDLQ� DV ZRRGHQ VKRHV ZHUH
ZLGHO\ ZRUQ WKHUHފ���

7KH UHODWLRQVKLS EHWZHHQ VKRHV DQG SHGDOOLQJ LV D QHZ DUHD RI UHVHDUFK� )XUWKHU
LQYHVWLJDWLRQ ZLOO OHDG WR PRUH LPDJHV DQG SHUKDSV VKRH PDQXIDFWXUHUV LQYHQWRULHV�
LQGLFDWLQJ VSHFLDO VKRH RUGHUV IRU KDUSLVWV� 0RGHUQ KDUSLVWV QRUPDOO\ SOD\ ZLWK
VKRHV ZLWK VRPH KHHO� DV WKH PRGHUQ WHFKQLTXH XVXDOO\ LV RQH ZKHUH WKH KHHO LV
DOZD\V RQ WKH ೪RRU DQG WKH WRH LV ೪H[HG WR PRYH RQH SHGDO DW D WLPH�

��-XQH 0� 6ZDQQ� HPDLO FRUUHVSRQGHQFH� )HEUXDU\ �� �����



&KDSWHU �

'RXEOH�SHGDOOLQJ RQ D
GRXEOH�DFWLRQ SHGDO KDUS

7KLV WKHVLV GLVFXVVHV KLVWRULFDO SHGDO WHFKQLTXHV RQ D VLQJOH�DFWLRQ KDUS�� +RZHYHU�
ZLWK WKH LQWURGXFWLRQ RI GRXEOH�DFWLRQ SHGDO KDUSV LQ ����� WKH SRVVLELOLWLHV IRU
FHUWDLQ SHGDO PRYHV ZHUH VWLOO SRVVLEOH� ZKLOH RWKHUV EHFDPH REVROHWH� 7KLV FKDSWHU
FRQVLGHUV WKH LPSOLFDWLRQV RI PXOWL�SHGDOOLQJ RQ WKH QHZHU W\SH RI SHGDO KDUS�

7KH GRXEOH�DFWLRQ SHGDO KDUS
7KH GRXEOH�DFWLRQ SHGDO KDUS LV WXQHG LQ &�೪DW PDMRU DQG HDFK VWULQJ FDQ EH
VKRUWHQHG E\ RQH VHPLWRQH WZLFH� 7KLV PHDQV WKDW HDFK VWULQJ SURGXFHV WKUHH
SLWFKHV� LQ WRWDO WZHQW\�RQH SRVVLEOH SLWFKHV� DV VKRZQ LQ ೩J� ����� 7KH SHGDOV KDYH
DOVR WKHUHIRUH WKUHH OHYHOV� D ೪DW �੢� OHYHO WKDW LV WKH XSSHU SRVLWLRQ RI WKH SHGDOV� D
PLGGOH OHYHO IRU QDWXUDO �੣� SLWFKHV DQG WKH ORZHU OHYHO IRU WKH VKDUS �੤� SLWFKHV�

7R IXOO\ H[SORLW WKH WRQDO SRVVLELOLWLHV RQ WKH GRXEOH�DFWLRQ SHGDO KDUS� D PXVLFDO
ZRUN PXVW VDWLVI\ DW OHDVW RQH RI WKH IROORZLQJ FULWHULD�

ޏ 7KH WKUHH SLWFKHV RQ RQH VWULQJ DUH XVHG GXULQJ WKH SLHFH� ZLWKRXW HPSOR\LQJ
DQ\ HQKDUPRQLF DOWHUQDWLYHV�

ޏ 7KH ZRUN PRYHV XSZDUGV RU GRZQZDUGV IURP RQH PDMRU RU PLQRU NH\
PRUH WKDQ VHYHQ WLPHV WKURXJK WKH FLUFOH RI ೩IWKV� )RU H[DPSOH D SLHFH
LQ $�೪DW PDMRU PRGXODWHV DW OHDVW WR ( PDMRU DQG XSZDUGV LQ WKH FLUFOH RI ೩IWKV�

ޏ 7KH ZRUN FRQWDLQV D FOXVWHU FKRUG ZKLFK HPSOR\V PRUH WKUHH FRQVHFXWLYH
VWULQJV�

�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�
�(UDUG� 7KH +DUS� ���

���
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7KH IROORZLQJ SLHFH� VKRZQ LQ ೩J� ���� IXO೩OV WKH DERYH ೩UVW FULWHULD� 7KLV LV $XOG
/DQJ 6\QH� $ IDYRULWH 6FRWFK $LU ZLWK %ULOOLDQW 9DULDWLRQV IRU WKH KDUS� 2S� ��� E\
)UHGHULF &KDUOHV 0H\HU�� ,W ZDV SXEOLVKHG E\ &UDPHU� $GGLVRQ DQG %HDOH� /RQGRQ
�3ODWH QXPEHU ������ SUREDEO\ LQ WKH ODWH �Vކ����

)LJXUH ���� )� &� 0H\HU� $XOG /DQJ 6\QH� 2S� ��� �

7KLV ZRUN LV XQSOD\DEOH� DV SXEOLVKHG� RQ WKH VLQJOH�DFWLRQ KDUS� 7KH ೩UVW FURFKHW
FKRUG RI WKH $GDJLR EDU LQFOXGHV WKH WKUHH DGMDFHQW VWULQJV RI (੢� '੢ DQG )੢� 2Q
SDJH �� )੤ LV UHTXLUHG� VR ) VWULQJ IXQFWLRQV DV )੢� )੣ DQG )੤ LQ WKH SLHFH� 7KLV LV
WKH ೩UVW FULWHULD IRU LGHQWLI\LQJ D ZRUN WKDW LV ZULWWHQ H[FOXVLYHO\ IRU WKH SRVW�����
SHGDO KDUS�

)LJXUH ���� (UDUG� 7KH KDUS� 3ODWH 9� VLQJOH�DFWLRQ KDUS DQG 3ODWH 9,� GRXEOH�DFWLRQ
SHGDO KDUS�

7KH VLQJOH�DFWLRQ KDUS

7KH VLQJOH�DFWLRQ KDUS FDQ EH VHW�XS LQ D YDULHW\ RI ފEDVHމ NH\V IURP '�೪DW PDMRU
WR %�೪DW PDMRU DQG HDFK VWULQJ FDQ EH VKRUWHQHG E\ RQH VHPLWRQH� SURGXFLQJ WZR
SLWFKHV IURP HDFK VWULQJ� 7KH SHGDOV KDYH WZR OHYHOV� ZKLFK FDQ PHDQ D ೪DW� QDWXUDO
RU VKDUS SLWFK� GHSHQGLQJ RQ WKH ފEDVHމ VHW�XS NH\ RI WKH KDUS� 7KH UDQJH RI NH\V�
ZKHUH HYHU\ SLWFK RI WKH VFDOH LV DYDLODEOH� ZLWKRXW XVLQJ HQKDUPRQLFV� JRHV IURP
RQH PDMRU RU PLQRU NH\ WR D PD[LPXP RI VHYHQ VWHSV DZD\ WKURXJK WKH FLUFOH RI
೩IWKV� )RU H[DPSOH� D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU FDQ SOD\ DOO NH\V
XS WR ( PDMRU� EXW FDQQRW SOD\ LQ % PDMRU�
�)UHGHULF &KDUOHV 0H\HU �"�����"������ KDUSLVW� FRPSRVHU DQG WHDFKHU LQ /RQGRQ� ZDV WKH VHFRQG

VRQ RI WKH KDUSLVW� FRPSRVHU DQG WHDFKHU� 3KLOLSSH -DFTXHV 0H\HU� ZKR ZURWH WKH WZR HDUOLHVW GDWHG
PHWKRGV IRU WKH KDUS�
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&RPSDULQJ SHGDO WHFKQLTXHV

7KH KDUS SHGDO WHFKQLTXH FRQVLVWHG PRVWO\ RI VLPSOH PRYHV WKDW HQWDLOHG SUHVVLQJ
DQG UHOHDVLQJ WKH SHGDOV� 7KH SHGDOV FRXOG EH ೩[HG LQ WKH ORZHU SRVLWLRQ� E\
LQVHUWLQJ WKH SHGDOV LQWR WKH ORZHU QRWFK� +RZHYHU� ೩[LQJ D SHGDO LQ D ORZHU QRWFK
ZDV SULPDULO\ XVHG WR VHW�XS WKH KDUS LQ WKH NH\ RI D SLHFH��

2Q WKH GRXEOH�DFWLRQ SHGDO KDUS� ZLWK WKUHH OHYHOV IRU WKH SHGDOV� ೩[LQJ D SHGDO
EHFRPHV QHFHVVDU\� 7KLV RFFXUV QRW RQO\ ZKHQ WKH KDUS LV VHW�XS LQ WKH NH\ RI D
SLHFH� EXW DOVR IRU DQ\ DFFLGHQWDOV GXULQJ D SLHFH� ,W LV LQGHHG SRVVLEOH WR SUHVV D
SHGDO IURP WKH ೪DW �੢� SRVLWLRQ WR WKH VHFRQG� PLGGOH SRVLWLRQ� ZKLFK LV WKH QDWXUDO
�੣� OHYHO� DQG QRW ೩[ WKH SHGDO LQ WKH VHFRQG OHYHO QRWFK� +RZHYHU� WKH SHGDO LV WKHQ
LQ DQ XQVWDEOH SRVLWLRQ� DV WKH SHGDO LV QRW SUHVVHG IXOO\ DJDLQVW WKH JURXQG� DV LV
WKH FDVH ZKHQ WKH SHGDO DW WKH ORZHU VKDUS OHYHO��

2WKHU IDFWRUV DOVR FRPH LQWR SOD\ LQFOXGLQJ WKH IDFW WKDW SHGDOV RQ WKH GRXEOH�DFWLRQ
SHGDO KDUS DUH KHDYLHU DQG FDQ UHTXLUH PRUH VWUHQJWK WR VLPSO\ SUHVV DQG KROG
GRZQ� 2Q WKH VLQJOH�DFWLRQ KDUS LW HQWDLOV QR H೨RUW IRU WKH KDUSLVW WR SUHVV DQG
KROG D SHGDO ZLWKRXW ೩[LQJ� 3HGDOV RQ WKH GRXEOH�DFWLRQ KDUS DOVR EHFRPH VKRUWHU�
XQOLNH WKH ORQJHU HLJKWHHQWK�FHQWXU\ SHGDOV� YLVLEOH LQ ೩J� ��� DQG ����

��� 'RXEOH�DFWLRQ SHGDO KDUS PHWKRGV

'RXEOH�SHGDO PRYHV RQ WKH VLQJOH�DFWLRQ KDUS UHJXODUO\ HQWDLO IROGLQJ DZD\ WKH * RU
& SHGDOV� VR RWKHU SHGDOV FDQ EH PRYHG WRJHWKHU� 2Q WKH ULJKW�KDQG VLGH RI WKH KDUS�
GRXEOH�SHGDOOLQJ PRVW RIWHQ LQYROYHV PRYLQJ WKH ) DQG $ SHGDOV WRJHWKHU� :KHQ
WKH SHGDOV DUH LQ WKH XSSHU ފRSHQމ SRVLWLRQ� WKH ) DQG $ VWULQJV VRXQG DV )੣ DQG $੢�
ZKHQ WKH SHGDOV DUH ORZHUHG WKH SLWFKHV EHFRPH )੤ DQG $੣� 2Q WKH GRXEOH�DFWLRQ
SHGDO KDUS� ZKHQ WKH ) VWULQJ VRXQGV DV )੣� WKH ) SHGDO LV RQ WKH PLGGOH OHYHO DQG
ZKHQ WKH $ VWULQJ VRXQGV DV $੢� WKH $ SHGDO LV RQ WKH XSSHU OHYHO� )੣ DQG $੢ DUH QRW
DQ\PRUH RQ WKH VDPH SODQH� DV ZDV WKH FDVH RQ WKH VLQJOH�DFWLRQ KDUS� VR LW ZRXOG
DSSHDU WKDW WKLV GRXEOH�SHGDOOLQJ PRYH LV QRW DQ\PRUH SRVVLEOH�

7KH DXWKRU KDV IRXQG WKUHH GHVFULSWLRQV RI GRXEOH�SHGDOOLQJ IRU WKH GRXEOH�DFWLRQ
SHGDO KDUS LQ WKH QLQHWHHQWK FHQWXU\� 7KLV VKRZV WKDW WKH SUDFWLFH RI GRXEOH�
SHGDOOLQJ FRQWLQXHG DQG FDQ EH XVHG LQ WKLV UHSHUWRLUH� $V GHVFULEHG LQ DQ DUWLFOH LQ
7KH +DUPRQLFRQ� LW UHPDLQHG D WHFKQLTXH IRU WKH ފH[SHUWމ RU SURIHVVLRQDO SOD\HUV��

6HH ೩J ����

�6HH &KDSWHUV �� � DQG ��
�'RXEOH�DFWLRQ SHGDO WHFKQLTXH LV QRW WKH VFRSH RI WKLV WKHVLV� )XUWKHU UHVHDUFK ZRXOG EH UHTXLUHG

WR UHVHDUFK D VHSDUDWH KLVWRULFDO SHGDO WHFKQLTXH IRU WKH HDUO\ GRXEOH�DFWLRQ SHGDO KDUSV ZKHUH ೩[LQJ
ZRXOG RFFXU OHVV RIWHQ WKDQ LV XVHG WRGD\ E\ PRGHUQ KDUSLVWV�

�,� 3�� 2Qމ +DUSVފ� 7KH +DUPRQLFRQ� ����� ���ހ�� 7KH DXWKRUކV QDPH LV VLPSO\ VLJQHG �,މ �ފ�3 ,W FRXOG
EH -RKQ 3DUU\ ������������ :HOVK LQVWUXPHQWDOLVW� FRPSRVHU DQG ZULWHU�
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)LJXUH ���� ,� 3�� 7KH +DUPRQLFRQ� ����� ���

)� &� 0H\HU� 1HZ 7UHDWLVH� ����

)UHGHULF &KDUOHV 0H\HUކV PHWKRG GHVFULEHV GRXEOH�SHGDOOLQJ DQG H[SODLQV WKH
LQGLFDWLRQV IRXQG LQ KLV VFRUHV� +H ZULWHV�

6RPHWLPHVމ WZR 3HGDOV DUH UHTXLUHG WR EH SXW GRZQ WRJHWKHU� WKH
IROORZLQJ VLJQDWXUH LV WKHQ XVHG� ([� >'੤ &੤@ >(੤ *੤@ ZKLFK LPSOLHV WKDW
WKH 3HGDOV VKRXOG EH SUHVVHG GRZQ WRJHWKHU EXW QRW ೩[HG� LQ WKH VHFRQG
([� WKH IRRW PXVW EH SODFHV DFURVV WKH WKUHH 3HGDOV� (� )� 	 * EXW LI WKH
) LV DOUHDG\ VKDUS� LW LV RI QR FRQVHTXHQFHފ��

7� /DEDUUH� 0«WKRGH FRPSOªWH� ����

$W WKH HQG RI &KDSWHU ;;9,, RI 7K«RGRUH /DEDUUHކV 0«WKRGH FRPSOªWH� WKHUH LV WKLV
VKRUW SDUDJUDSK ZLWK D PXVLFDO H[DPSOH�

O,މ \ D GH FHUWDLQV FDV RQ OކRQ DSSXLH ¢ OD IRLV GHX[ S«GDOHV GH P¬PH
F¶WH OކXQH DYHF OH WDORQ� OކDXWUH DYHF OH ERXW GX SLHG� ,O IDXW DYRLU VRLQ
GH ODLVVH UHPRQWHU OH SLHG LPPHGLDWHPHQW� FDU� HQ DEDLVVDQW OH /D੣ HW OD
)D੤ � YRXV DYH] Q«FHVVDLUHPHQWH DEDLVV« DXVVL OH 6RO੤ � HW OH 6RO TXL VXLW
OD WLHUFH /D੣ )D੤ � GRLW ¬WUH QDWXUHO� 4XDQW ¢ FH TXL UHJDUGH OD WLHUFH
5«੣ 6L੣� RQ QH ULHTXH SDV GކDEDLVVHU O8ކW� SDUFHTXH FHWWH S«GDOH «WDQW

�0H\HU� $ 1HZ 7UHDWLVH� ��� 5HYLHZ RI )�&� 0H\HUކV PHWKRG LV IRXQG LQ 5LFKDUG 0DFNHQ]LH %DFRQ�
7KHމ 4XDUWHUO\ 0XVLFDO 0DJD]LQH DQG 5HYLHZފ� ����� ������ހ
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೩[«H ¢ OD SUHPLªUH HQWDLOOH� HOOH QH VH WURXYH SDV DX QLYHDX GH FHOOHV
TXL GRLYHQW DJLUފ��

)LJXUH ���� /DEDUUH� 0«WKRGH FRPSOªWH� ���

7KH PXVLFDO H[DPSOH VKRZV D UDLVLQJ VFDOH LQ WKLUGV� ZKHUH WKH SDVVDJH IURP WKH
VHFRQG TXDYHU WR WKH WKLUG TXDYHU UHTXLUHV GRXEOH�SHGDOOLQJ RQ WKH ) DQG $ SHGDOV
ZLWK WKH ULJKW IRRW� 7KH PRYHPHQW IURP )੣ DQG $੢ WR )੤ DQG $੣ DUH QRW RQ WKH VDPH
SODQH DV WKH ) SHGDO PRYHV IURP WKH QDWXUDO �੣� PLGGOH OHYHO WR WKH WKLUG VKDUS OHYHO
�੤�� ZKLOH WKH $ SHGDO PRYHV IURP WKH XSSHU SRVLWLRQ �੢� WR WKH QDWXUDO �੣� PLGGOH
OHYHO� 7KH * SHGDO LV ೩[HG LQ WKH QDWXUDO �੣� PLGGOH OHYHO EHIRUHKDQG� :KHQ PRYLQJ
WKH ) DQG $ SHGDOV OLNH WKLV� WKH * SHGDO LV DOVR WRXFKHG E\ WKH ZHLJKW RI WKH ZKROH
IRRW RYHU WKH SHGDOV� )RU WKLV UHDVRQ� /DEDUUH DGYLVHV WKH KDUSLVW WR UHOHDVH WKH
SHGDOV LPPHGLDWHO\ DV WKH ೩IWK TXDYHU FRQWDLQV D *੣��

$� 3UXPLHU� 0«WKRGH� ����

$QWRLQH 3UXPLHUކV 0«WKRGH LQFOXGHV ೩YH PXVLFDO H[DPSOHV IRU PXOWL�SHGDOOLQJ���

7KH ೩UVW WZR H[WUDFWV DUH VLPLODU WR /DEDUUHކV LQVWUXFWLRQV DQG H[DPSOHV� EXW DUH LQ
D GL೨HUHQW NH\� +H WKHQ IROORZV ZLWK D IXUWKHU WKUHH SKUDVHV DQG WKLV H[SODQDWLRQ�

DQV'މ FHW H[HPSOH >H[HPSOH �@ LO IDXW� DX �H� WHPSV GH OD �R� PHVXUH
DSSX\HU OH SLHG GURLW �WRXMRXUV HQ SRXVVDQW� VXU OHV � S«GDOHV )$� 62/�
/$� OH WDORQ VXU OH )$ HW OD SRLQWH GX SLHG XQ SHX «OHY«H� GH WHOOH ID©RQ
TXH OH WDORQ IDVVH GHVFHQGUH OD S«GDOH GX )$ WRXW ¢ IDLW HQ EDV SRXU OH ੤
HW TXH OD SRLQWH GX SLHG IDVVH GHVFHQGUH OD S«GDOH GX /$ DX ੣� LO IDXW
HQVXLWH OHY«H OH SLHG SRXU ODLVVHU UHPRQWHU OHV GHX[ S«GDOHVފ���

�7K«RGRUH /DEDUUH� 0«WKRGH FRPSOªWH SRXU OD KDUSH FRQWHQDQW OHV QRWLRQV «O«PHQWDLUHV HWF� VXLYLHV
GH �� H[HUFLFHV HQ IRUPH Gކ«WXGHV� RS� ��� �3DULV� ������ ��� 7KHUHމ DUH VRPH FDVHV ZKHQ RQH SUHVVHV
WZR SHGDOV DW D WLPH RQ WKH VDPH VLGH� RQH ZLWK WKH KHHO� WKH RWKHU ZLWK WKH WRH� 2QH PXVW EH FDUHIXO WR
UDLVH XS WKH IRRW LPPHGLDWHO\ EHFDXVH� ORZHULQJ WKH ) DQG WKH $� \RX DOVR ORZHU WKH * E\ GHIDXOW� DQG
WKH * WKDW IROORZV WKH WKLUG $ DQG )� PXVW EH QDWXUDO� &RQFHUQLQJ WKH WKLUG ' DQG %� WKHUH LV QR ULVN WR
ORZHU WKH &� EHFDXVH WKLV SHGDO ೩[HG LQ WKH ೩UVW QRWFK� VR LW LV QRW DW WKH OHYHO RI WKRVH >SHGDOV@ WKDW ZLOO
EH PRYHGފ�
�$QQ )LHUHQV� DQ H[SHUW RQ QLQHWHHQWK�FHQWXU\ GRXEOH�DFWLRQ SHGDO KDUSV� KDV PRVW JUDFLRXVO\ WULHG

RXW WKHVH SHGDO PRYHV RQ KHU (UDUG GRXEOH�DFWLRQ SHGDO KDUS� 6KH VD\V WKH\ DUH VXUSULVLQJމ HDV\ފ�
(PDLO FRUUHVSRQGHQFH� 'HFHPEHU ��� ����� , WKDQN IRU KHU LQYROYHPHQW LQ WKLV SHGDO UHVHDUFK�
��$QWRLQH 3UXPLHU� 0«WKRGH GH KDUSH ¢ GRXEOH PRXYHPHQW� RS� �� �3DULV� %UDQGXV 	 'XIRXU� ������
��� $QWRLQH 3UXPLHU ������������ )UHQFK KDUSLVW� WHDFKHU DQG FRPSRVHU�
��LELG�� ��� Q,މ WKLV H[DPSOH� WKH ULJKW IRRW PXVW EH SUHVVHG GRZQ �DOZD\V SXVKLQJ� RQ WKH � SHGDOV�
)� *� $� RQ WKH WKLUG EHDW RI WKH ೩UVW EDU� WKH KHHO RQ WKH ) DQG WKH WRH UDLVHG D OLWWOH� LQ RUGHU WKDW WKH
KHHO FDQ JR HQWLUHO\ GRZQ WR WKH VKDUS >QRWFK@ DQG WKDW WKH WRH RI WKH IRRW FDQ ORZHU WKH $ SHGDO WR WKH
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)LJXUH ���� 'RXEOH�DFWLRQ SHGDO KDUS� SHGDOV VHW�XS WR SOD\ (੣� )੣� *੣� $੢� 7KH
SHGDOV )੣ DQG $੢ DUH QRW RQ WKH VDPH SODQH�

)LJXUH ���� 'RXEOH�DFWLRQ SHGDO KDUS� SHGDOV VHW�XS WR SOD\ (੣� )੤� *੣� $੣� 7KH
SHGDOV )੣ DQG $੢ DUH QRW RQ WKH VDPH SODQH�
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+H FRQWLQXHV�

DQV'މ OHV H[HPSOHV � HW �� FކHVW HQFRUH OH WDORQ TXL GRLW DSSX\HU VXU OD
S«GDOH OD SOXV UDSSURFK«H GX KDUSLVWH� FކHVW ¢ GLUH VXU OH 0,੓ GDQV OH �H

H[HPSOH HW VXU OH 6,੓ GDQV OH �H� PDLV OކDXWUH QRWH «WDQW ੤ DXVVL� OH SLHG
GRLW DSSX\HU GH ID©RQ ¢ IDLUH GHVFHQGUH HQWLªUHPHQW OD S«GDOH TXL GRLW
SURGXLUH OކDXWUH ੤ފ���

3UXPLHUކV LQVWUXFWLRQV FRQWLQXH E\ VWDWLQJ WKDW QR KRUL]RQWDO PRYHPHQW RI WKH IHHW
VKRXOG RFFXU� LQ RUGHU WR QRW ೩[ WKH SHGDOV� +H DOVR VXJJHVWV DQ DOWHUQDWLYH WR
GRXEOH�SHGDOOLQJ DQG VXJJHVWV WR XVH WZR IHHW RQ RQH VLGH RI WKH KDUS� %DFNRIHQ��

DQG 3UXPLHU DUH WKH RQO\ WZR KDUS PHWKRGV NQRZQ WKDW VXJJHVW WR XVH WKH OHIW IRRW
IRU WKH SHGDOV RQ WKH ULJKW RI WKH KDUS DQG YLFH YHUVD� +H DOVR ZDUQV WKDW WKH KDUS
FDQ VOLS DQG VXJJHVWV WR SXW VRPH SLHFHV RI FKDPRLV XQGHU WKH WZR UHDU IHHW RI WKH
KDUS WR VWDELOLVH WKH LQVWUXPHQW� 0RGHUQ KDUSV XVH UXEEHU WR SUHYHQW WKH KDUS
VOLSSLQJ�

)LJXUH ���� 3UXPLHU� 0«WKRGH� ���

��� 'RXEOH�DFWLRQ SHGDO KDUS UHSHUWRLUH

7KH IROORZLQJ PXVLFDO H[DPSOHV IURP WKH QLQHWHHQWK�FHQWXU\ GRXEOH�DFWLRQ SHGDO
KDUS UHSHUWRLUH DQG DOO ZRUNV E\ )� &� 0H\HU� VKRZ WKDW GRXEOH�SHGDOOLQJ ZDV DQ
LQKHUHQW SDUW RI WKH KDUS WHFKQLTXH�

)� &� 0H\HUކV )DQWDVLD DQG 9DULDWLRQV RQ WKH )DYRULWH 6FRWFK $LU� 6DZ \H P\

)DWKHU� 2S� ��

)DQWDVLD DQG 9DULDWLRQV RQ WKH )DYRULWH 6FRWFK $LU� 6DZ \H P\ )DWKHU� 2S� �� �3O�
������ LV E\ )� &� 0H\HU� ,W LV GL೨LFXOW WR GDWH WKLV SLHFH WR HVWDEOLVK ZKHWKHU LW ZDV

QDWXUDO >QRWFK@� WKHQ WKH IRRW LPPHGLDWHO\ UHOHDVHV WKH WZR SHGDOVފ�
��LELG�� ��� Q,މ H[DPSOHV � DQG �� LW LV DJDLQ WKH KHHO WKDW SXVKHV RQ WKH SHGDO FORVHVW WR WKH KDUSLVW�
WKDW LV WKH (੤ LQ WKH �WK H[DPSOH DQG RQ WKH %੤ LQ WKH �WK� EXW WKH RWKHU QRWH ZDV DOUHDG\ ੤ WRR� WKH IRRW
RXJKW WR SXVK LQ D ZD\ WKDW WKH RWKHU QRWH DOVR EHFRPHV ੤ފ� +H PHDQV WKH *੤ LQ H[DPSOH � DQG '੤ LQ
H[DPSOH ��
��%DFNRIHQ� $QOHLWXQJ� ����� ��� 6HH VHFWLRQ ��������
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FRPSRVHG DIWHU WKH LQYHQWLRQ RI WKH GRXEOH�DFWLRQ SHGDO KDUS DURXQG ����� 0H\HU
SXEOLVKHG RWKHU SLHFHV EHWZHHQ ���� DQG ������� 7KH )DQWDVLD ZDV SXEOLVKHG
E\ WKH SXEOLVKLQJ KRXVH &UDPHU� $GGLVRQ 	 %HDOH RI ���� 5HJHQW 6WUHHW DQG ���
&RQGXLW 6WUHHW� ZKLFK ZDV IRXQGHG LQ ������� 7KH 9DULDWLRQV EULOODQWHV� SRXU OH
SLDQR IRUWH� VXU OD URQGH IDYRULWH H-މ YHQGV GHV VFDSXODLUHVފ� 2S� ��� E\ )U«G«ULF
&KRSLQ� ZULWWHQ LQ ����� ZDV SXEOLVKHG E\ &UDPHU HW DO DURXQG ���� DQG WKH SODWH
QXPEHU RI WKLV ZRUN LV ����� $V PXVLF ZHQW RXW RI IDVKLRQ TXLFNO\ DW WKLV WLPH� LW
FRXOG EH DVVXPHG WKDW WKH ZRUN ZDV SXEOLVKHG DIWHU &KRSLQކV 2S� ��� WKHUHIRUH
DIWHU �����

7KH VFRUH LV SXEOLVKHG IRU D GRXEOH�DFWLRQ SHGDO KDUS DV FDQ EH VHHQ E\ RQH SULQWHG
SHGDO PDUNLQJ� *੢�੣� LQ EDU � RI 9DULDWLRQ �� $ VFRUH IRU WKH VLQJOH�DFWLRQ KDUS ZRXOG
QRW LQFOXGH D * SHGDO PDUNLQJ� DV WKLV KDUS GRHV XVXDOO\ QRW KDYH WKH SLWFK RI *੢
�)੤ LV� RI FRXUVH� IHDVLEOH����

7KH )DQWDVLD DQG 9DULDWLRQV� 2S� ��� E\ 0H\HU LV LQ WKH NH\ RI (�೪DW PDMRU DQG
VHHPV FRQFHLYHG SHUIHFWO\ IRU WKH VLQJOH�DFWLRQ KDUS� $FWXDOO\ WKHUH LV QRWKLQJ LQ
WKLV ZRUN� DV VR PXFK RI WKH KDUS UHSHUWRLUH XS WR ����� WKDW H[SORLWV WKH QHZ NH\V
DQG PRGXODWLRQV WKDW ZHUH SRVVLEOH RQ WKH QHZ (UDUG GRXEOH�DFWLRQ SHGDO KDUSV�

)LJXUH ���� )� &� 0H\HU� )DQWDVLD DQG 9DULDWLRQV RQ WKH )DYRULWH 6FRWFK $LU� 9DULDWLRQ
��

,I D KDUSLVW SOD\V WKLV SLHFH RQ DQ (UDUG GRXEOH�DFWLRQ SHGDO KDUS DQG IROORZV WKH
SHGDO PDUNLQJV SULQWHG LQ WKH VFRUH� WKHQ GRXEOH�SHGDOOLQJ RQ WKH ) DQG $ SHGDOV
ZLWK WKH ULJKW IRRW RFFXUV LQ EDU �� 7KH DVWHULVN DQG EUDFNHW XQGHU )੤ DQG $੣ SRLQWV
WR WKH QRWH DW WKH ERWWRP RI SDJH � RI WKH SLHFH VWDWLQJ� 7Rމ EH SXW GRZQ WRJHWKHUފ�
7KH * SHGDO LV QRW IROGHG DZD\� DV EDU � KDV D QRWDWHG *੢� ZKLFK LV SOD\HG DV VXFK

��'� :� .UXPPHO� $ODQ 7\VRQ� DQG :LOOLDP +DZHV� HGV�� 0XVLF (QWULHV DW 6WDWLRQHUVކ +DOO� �����
����� )URP /LVWV 3UHSDUHG IRU :LOOLDP +DZHV� '�:� .UXPPHO DQG $ODQ 7\VRQ DQG IURP 2WKHU 6RXUFHV
�5RXWOHGJH� ������ ���� ���� ����
��6LPRQ 0F9HLJK� -HUDOG &� *UDXH� DQG 7KRPDV 0LOOLJDQ� �UDPHU&މ ��� -RKDQQ %DSWLVWފ� *URYH 0XVLF
2QOLQH� Q�G�� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF������SJ��6��������
��$Q H[FHSWLRQ LV 6SRKUކV :R2 ������ DV WKH KDUS LV VHW�XS ZLWK WKH ފEDVHމ NH\ RI '�೪DW PDMRU�

http://www.oxfordmusiconline.com/subscriber/article/grove/music/44589pg2#S44589.2
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EHFDXVH WKH FRPSRVHU�SXEOLVKHU KDV LQGLFDWHG DIWHU WKH *੢ WR SUHVV WKH * SHGDO
GRZQ WR WKH QDWXUDO OHYHO PDNLQJ D *੣ IRU EDU ��

)URP WKH SHUVSHFWLYH RI D VLQJOH�DFWLRQ KDUSLVW� , ZRXOG VLPSO\ SOD\ WKH *੢ DV )੤ LQ
EDU �� XVLQJ WKH ) SHGDO ZKLFK P\ IRRW LV DOUHDG\ RYHU IURP EDUV � DQG �� 7KH *
SHGDO PRYH DQG PDUNLQJ VHHPV VXSHU೪XRXV� ,I WKH SLHFH LV D SUH����� ZRUN� WKHQ LW
LV P\ RSLQLRQ WKDW WKH * SHGDO LV WKH HGLWRUކV ODWHU DGGLWLRQ� PDNLQJ WKH ZRUN DSSHDU
DV D SLHFH IRU WKH QHZ GRXEOH�DFWLRQ SHGDO KDUS� +RZHYHU� WKH GRXEOH�SHGDOOLQJ
PDUNLQJV LQGLFDWH WKDW WKH SLHFH FRXOG KDYH EHHQ FRPSRVHG EHIRUH ����� DV WKH
GRXEOH�SHGDO LQVWUXFWLRQV SRLQW WR DQ HDUOLHU VW\OH RI FRPSRVLWLRQ�

)� &� 0H\HUކV $ )DYRULWH 0DUFK DQG 3DVWRUDOH� 2S� ��

,Q 0H\HUކV $ )DYRULWH 0DUFK DQG 3DVWRUDOH� 2S� ��� SDJH �� WKHUH LV D VLPLODU
SDVVDJH ZKHUH GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG $ FRXOG EH SRVVLEOH� EXW WKH SHGDO
PDUNLQJV VKRZ WKDW WKH ) DQG $ DUH LQWHQGHG WR EH SHGDOOHG VHSDUDWHO\� 7KLV SLHFH
FRQWDLQV ZULWWHQ LQGLFDWLRQV KRZHYHU IRU GRXEOH�SHGDOOLQJ ZLWK WKH ( DQG * SHGDOV���

7KLV SXEOLFDWLRQ LV DQ H[DPSOH RI D WUDQVLWLRQ SHULRG LQ SHGDO WHFKQLTXH� ZKHUH
LQGLFDWLRQV IRU ERWK W\SHV RI SHGDO KDUS DUH IRXQG ZLWKLQ RQH SLHFH� 7KH ROG DSSURDFK
�'� 3�� )੤ DQG $੣� LV FRPELQHG ZLWK WKH QHZ SRVVLELOLW\ RI SOD\LQJ WKH QRWDWHG *੢
ZLWK WKH * VWULQJ DQG XVLQJ WKH * SHGDO�

)� &� 0H\HUކV 6HUHQDGH 'X 7URXEDGRXU� 1R� �

7KH GLPLQLVKHG VHYHQWK FKRUG RQ )੤ ZDV LQVWDQWO\ DFFHVVLEOH RQ WKH VLQJOH�DFWLRQ
KDUS XVLQJ GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW RQ WKH ) DQG $ SHGDOV� 0H\HU XVHV
WKLV VDPH FKRUG LQ PXVLF IRU WKH GRXEOH�DFWLRQ SHGDO KDUS E\ HPSOR\LQJ GRXEOH�
SHGDOOLQJ ZLWK WKH ( DQG * SHGDOV�

)LJXUH ���� )� &� 0H\HU� 6HUHQDGH 'X 7URXEDGRXU� 1R� �� �

,I WKH ) SHGDO RQ D GRXEOH�DFWLRQ SHGDO KDUS LV ೩[HG RQ WKH ORZHVW OHYHO� VRXQGLQJ
DV )੤� WKHQ WKH (੣ DQG *੣ SHGDOV FDQ EH HDVLO\ PRYHG WRJHWKHU WR PDNH (੤ DQG *੤�
7KH FKURPDWLF VHTXHQFH VKRZQ LQ WKH VHFRQG EDU RI ೩J� ��� VKRZV *੤ UHVROYLQJ WR
$੣ DQG (੤ UHVROYLQJ WR )੤� 7KLV LV WKH VDPH DV $੢ UHVROYLQJ WR $੣ DQG )੣ UHVROYLQJ WR
)੤� ZKLFK LV D FRPPRQO\ IRXQG LQ WKH VLQJOH�DFWLRQ KDUS UHSHUWRLUH��� 7KLV ZRUN
LV LQ ' PDMRU DQG LV SXEOLVKHG IRU WKH GRXEOH�DFWLRQ SHGDO KDUS� EXW LV FRPSOHWHO\
SOD\DEOH RQ D VLQJOH�DFWLRQ KDUS ZLWK D ފEDVHމ VHW�XS NH\ RI (�೪DW PDMRU�

��6HH EHORZ� )� &� 0H\HUކV 6HUHQDGH 'X 7URXEDGRXU� 1R� ��
��3HWULQL� )ROLHV Gކ(VSDJQH� 2S� ��� QR� ��� 6HH VHFWLRQ ��������
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0H\HU HPSOR\V WKLV VDPH SHGDO VROXWLRQ VHYHUDO WLPHV LQ KLV SLHFHV� OLNH LQ KLV $
)DYRULWH 0DUFK DQG 3DVWRUDOH� 2S� �� �3ODWH QXPEHU ������ ZKLFK KDV (੤ DQG *੤
GRXEOH�SHGDOOLQJ RQ SDJHV � DQG �� $QRWKHU SLHFH LV $XOG 5RELQ *UD\� 'LYHUWLPHQWR
IRU WKH KDUS �3ODWH QXPEHU ������ ZKLFK LQGLFDWHV (੤ DQG *੤ GRXEOH�SHGDOOLQJ RQ
SDJH �� 7KLV ZDV DGYHUWLVHG LQ 7KH +DUPRQLFRQ LQ )HEUXDU\ ����� %RWK RI WKHVH
SLHFHV DUH DOVR FRPSOHWHO\ SOD\DEOH RQ WKH VLQJOH�DFWLRQ KDUS�

)� &� 0H\HUކV $GDJLR 3DWHWLFR DQG :DOW] RI WKH %ODFN )RUHVW� 2S� ��

'RXEOH�SHGDOOLQJ ZLWK WKH OHIW IRRW LV SRVVLEOH RQ ERWK SHGDO KDUSV� 0RYLQJ WKH '
DQG % SHGDOV IURP ೪DW WR QDWXUDO SRVLWLRQ LV VWLOO SRVVLEOH DV WKH '੢ DQG %੢ DUH RQ
WKH VDPH SODQH RQ ERWK KDUSV� EXW ZDV UDUHO\ XVHG� H[FHSW E\ 6SRKU� 7KH $GDJLR
3DWHWLFR DQG :DOW] RI WKH %ODFN )RUHVW� 2S� �� �3O������� LQVWUXFWV WKH KDUSLVW WR
XVH WKLV SHGDOOLQJ RQ SDJH �� 7KLV SLHFH LV ZULWWHQ IRU WKH GRXEOH�DFWLRQ SHGDO KDUS�
DV LW XVHV WKH V\QRQ\PH H೨HFW��� ZKHUH WZR VWULQJV %੢ DQG $੤ DUH XVHG WR SOD\ RQH
SLWFK�

)LJXUH ����� /DEDUUH� 0«WKRGH FRPSOªWH� ��

,W LV QRW NQRZQ LI WKLV SLHFH ZDV FRPSRVHG EHIRUH WKH LQYHQWLRQ RI WKH GRXEOH�DFWLRQ
SHGDO KDUS RU DIWHUZDUGV� ,W FRXOG EH DVVXPHG WKDW WKH ZRUN LV ODWHU�

��� 'RXEOH�SHGDOOLQJ LQ WKH WZHQWLHWK FHQWXU\

'RXEOH�SHGDOOLQJ LV VWLOO FRQVLGHUHG DQ H[FHSWLRQ WR WKH PRGHUQ KDUS WHFKQLTXH�
2QH RI WKH PRVW LPSRUWDQW KDUS PHWKRGV RI WKH WZHQWLHWK FHQWXU\ GLVFXVVHV
GRXEOH�SHGDOOLQJ DQG JLYHV D PXVLFDO H[DPSOH��� 3HWHU (DJOH� 3URIHVVRU RI KDUS
DW WKH ,QGLDQD 6FKRRO RI 0XVLF� %ORRPLQJWRQ IURP �������� WDXJKW KLV SXSLOV
GRXEOH�SHGDOOLQJ DQG XVHG PXOWL�SHGDOOLQJ WHFKQLTXHV H[WHQVLYHO\ LQ KLV RZQ
SHUIRUPDQFHV���

0RVW MD]] KDUSLVWV PRYH DW OHDVW WZR RU WKUHH SHGDOV RQ RQH VLGH RI WKH KDUS���

&ODVVLFDO KDUSV ZKR XVH GRXEOH�SHGDOOLQJ LQFOXGH -RVK /D\QH� ZKR ZHDUV VRIW OHDWKHU

��7KH V\QRQ\PH H೨HFW PHDQV HPSOR\LQJ WZR QRWHV WR VRXQG DW WKH VDPH SLWFK� ,Q WKH QLQHWHHQWK
FHQWXU\ LW ZDV FRPSDUHG WR WKH VWUXPPLQJ RI D PDQGROLQ� ,W LV OLNH D %DURTXH WULOOR�
��5HQL«� 0«WKRGH� �� ��� +HQULHWWH 5HQL« ������������ )UHQFK KDUSLVW� FRPSRVHU DQG WHDFKHU�
��, WKDQN .LP *OHQQLH GH /LEHUR RI /DV 9HJDV IRU WKLV LQVLJKW� 3HWHU (DJOH ������������ KDUSLVW� WHDFKHU
DQG GHVLJQHU RI 9HQXV KDUSV�
��3DUN 6WLFNQH\� $PHULFDQ�6ZLVV MD]] KDUSLVW�
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VKRHV ZLWK D YHU\ ORZ KHHO��� 7KH )UHQFK KDUSLVW� 3DXOLQH +DDV� SHGDOV LQ KHU VRFNV�
ZLWK KHU IHHW R೨ WKH JURXQG DQG XVHV GRXEOH�SHGDO WHFKQLTXHV���

:KHQ WKH DXWKRU EHJDQ UHVHDUFKLQJ KLVWRULFDO SHGDOOLQJ WHFKQLTXHV� VKH UH�UHDG
6DO]HGRކV EL�OLQJXDO PHWKRG RI ����� 7KLV PHWKRG GRHV QRW GLVFXVV GRXEOH�SHGDOOLQJ
EXW 6DO]HGR GHYLVHG LQWHUQDWLRQDOO\ UHFRJQLVHG V\PEROV IRU SHGDOOLQJ DQG PRVW
H[WHQGHG WHFKQLTXHV RQ WKH KDUS���

6DO]HGR GHVFULEHV WKH DFW RI SHGDOOLQJ LQ D SRHWLF ZD\� VKRZLQJ KRZ SHGDOOLQJ LV D
PXVLFDO DFW DQG QRW D PHFKDQLFDO RQH� 7KLV LV RIWHQ ORVW LQ FXUUHQW KDUS WHDFKLQJ�

7KLVމ QHZ PXVLFDOQHVV �LQ೩QLWHO\ PRUH LQ KDUPRQ\ ZLWK WKH HOHPHQWDO
YLEUDWLRQV RI WKH 8QLYHUVH�� ೩QGV LQ WKH KDUS� DQG LQ WKH KDUS DORQH� D
SHUIHFWO\ UHVSRQVLYH PHGLXP� WKDQNV WR WKH XVH RI WKH SHGDOV� ZKRVH
PXOWLIROG FRPELQDWLRQV RSHQ DQ LOOLPLWDEOH ೩HOG ERWK WR VFLHQFH DQG
WR IDQWDV\ LQ KDUPRQ\� WKDQNV DOVR WR WKH WRQH�H೨HFWV� VR GLYHUVH DQG
DV \HW VR OLWWOH NQRZQ� ZKLFK VSULQJ QDWXUDOO\ IURP WKH GLUHFW FRQWDFW
HVWDEOLVKHG EHWZHHQ WKH VHQVLWLYHQHVV RI WKH H[HFXWDQWކV WRXFK DQG WKH
YLEUDWLRQ RI WKH VWULQJV SURGXFLQJ WKH VRXQGVފ���

\YHU)މ XQQRWFKLQJ RI WKH SHGDOV LV VFUXSXORXVO\ LQGLFDWHG LQ DFFRUG ZLWK
WKH UK\WKPV RI WKH PXVLFDO H[SUHVVLRQ� %\ FRQVFLHQWLRXVO\ WDNLQJ QRWH RI
WKLV� RQH ZLOO DFTXLUH WZR WKLQJV LPSRUWDQW LQ WKHPVHOYHV DQG QHFHVVDU\
WR LQWHUSUHW IDLWKIXOO\ WKH PXVLFDO WKRXJKW� )LUVW RI DOO� WKH SHGDOV ZLOO
FHDVH WR RFFDVLRQ VSHFLDO VROLFLWXGH� DQG WKXV WKH QHHGOHVV ZRUU\ WKH\
FDXVH ZLOO GLVDSSHDU� 7KHQ� DOVR� RZLQJ WR WKHLU FRUUHVSRQGHQFH ZLWK
WKH PXVLFDO DFFHQWXDWLRQ �¨VWKHWLFDOO\ DQG VRQRURXVO\ FRQVLGHUHG� WKH
PRYHPHQWV RI WKH IHHW ZLOO QR ORQJHU EH OHIW WR FKDQFH� 7KH DFWLRQ RI WKH
SHGDOV FDQ WKXV EH FRQWUROOHG LQ D PDQQHU ERWK XQQRWLFHDEOH DQG VLOHQW
�D PRVW LPSRUWDQW PDWWHU�� DQG WKH HQVHPEOH RI WKH SOD\HUކV JHVWXUHV
ZLOO FRQVWLWXWH D ZKROH LQGLVVROXEO\ KDUPRQLRXV DQG PRUH HVVHQWLDOO\
DUWLVWLFފ���

��-RVK /D\QH� &DQDGLDQ KDUSLVW DQG FRPSRVHU� +H XVHV [[D-މ GDQFH VKRHV PDGH E\ &DSH]LR� ZLWK
D WKLQ VROHފ� HPDLO FRUUHVSRQGHQFH� $XJXVW ��� ����� ZZZ�\RXWXEH�FRP�ZDWFK"Y GWN=*05�H:R�
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y NIG�MW�ZK-(� , WKDQN 3URI� 5REHUW $GHOVRQ IRU SRLQWLQJ RXW WKHVH
YLGHRV WR PH�
��3DXOLQH +DDV� )UHQFK KDUSLVW� ZZZ�\RXWXEH�FRP�ZDWFK"Y �124T&]EZ�Z�
��6DO]HGR� WXGH)ކ/ 0RGHUQH�
��,ELG�� �� HWWH&މ PXVLFDOLW« QRXYHOOH �LQ೩QLPHQW SOXV HQ DFFRUG DYHF OHV YLEUDWLRQV «O«PHQWDOHV GH
O8ކQLYHUV�� WURXYH GDQV OD KDUSHށHW GDQV OD KDUSH VHXOHށVRQ P«GLXP SDUIDLWHPHQW DGDSW«� JU¤FH DX
MHX GHV S«GDOHV GRQW OHV PXOWLSOHV FRPELQDLVRQV R೨UHQW XQ FKDPS LOOLPLW« ¢ OD VFLHQFH HW ¢ OD IDQWDLVLH
KDUPRQLTXH� JU¤FH DXVVL DX[ VRQRULW«V VL GLYHUVHV HW HQFRUH VL SHX H[SORLW«HV� TXL G«FRXOHQW QDWXUHOOHPHQW
GX FRQWDFW GLUHFW «WDEOL HQWUH OD VHQVLELOLW« WDFWLOH GH OކH[«FXWDQW� HW OHV YLEUDWLRQV GHV FRUGHV SURGXFWULFHV
GHV VRQVފ�
��,ELG�� �� KDTXH&މ G«FODQFKHPHQW GH S«GDOH HVW VFUXSXOHXVHPHQW LQGLTX« HQ DFFRUG DYHF OHV U\WKPHV
GH OކH[SUHVVLRQ PXVLFDOH� (Q HQ WHQDQW FRQVFLHQFLHXVHPHQW FRPSWH� RQ DFTXHUUHUD GRX[ FKRVHV
LPSRUWDQWHV HQ VRL HW Q«FHVVDLUHV SRXU LQWHUSU«WHU ೩GªOHPHQW OD SHQV«H PXVLFDOH� �DERUGކ' OHV S«GDOHV
FHVVHURQW Gކ¬WUH XQH SU«RFFXSDWLRQ SDUWLFXOLªUH� FH TXL IHUD GLVSDUD°WUH OކH೨URL TXކLOORJLTXHPHQW HOOHV
FDXVHQW� 3XLV� GX IDLW GH OHXU FRUUHVSRQGDQFH DYHF OHV DFFHQWXDWLRQV PXVLFDOHV �HVWK«WLTXHPHQW HW
VRQRUHPHQW FRQVLG«U«HV�� OHV PRXYHPHQWV GHV MDPEHV HW GHV SLHGV QH VHURQW SOXV OLYU«V DX KDVDUG�
$LQVL� OކDFWLRQ GHV S«GDOHV SRXUUD VކH೨HFWXHU �FH TXL HVW GH WRXWH SUHPLªUH LPSRUWDQFH� GH ID©RQ DXVVL
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)LJXUH ����� 6DO]HGR� Oކ�WXGH� �
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LQDSHUFHYDEOH TXH VLOHQFLHXVH� HW OކHQVHPEOH GHV PRXYHPHQWV GH LQVWUXPHQWLVWHކ, FRQVWLWXHUD XQ WRXW
LQGLVVROXEOHPHQW KDUPRQLHX[ HW SOXV HVVHQWLHOOHPHQW DUWLVWLTXHފ�
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&RQFOXVLRQ

,Q ����� , EHJDQ ZRUNLQJ DQG UHVHDUFKLQJ WKH PXVLF IRU KDUS E\ /RXLV 6SRKU� ,
UHFRUGHG VHYHUDO RI KLV ZRUNV ZLWK P\ KXVEDQG 'DYLGH 0RQWL LQ ����� �$USDUOD�
'DYLGH 0RQWL DQG 0DULD &KULVWLQD &OHDU\� /RXLV 6SRKU� 6R PDFKކ GLH $XJHQ
]X���DOORUD FKLXGL JOL RFFKL� 675 ����� �������� 7KHPXVLF SURYLGHGPHZLWK WHFKQLFDO
FKDOOHQJHV DQG , OHDUQW HYHU\ GD\ IURP SOD\LQJ RQ P\ RULJLQDO HLJKWHHQWK�FHQWXU\
VLQJOH�DFWLRQ KDUS� :KHQ , EHJDQ WR OHDUQ 6SRKUކV 2SS� ��� DQG ��� LQ �����
WKH RQO\ WZR ZRUNV E\ 6SRKU WKDW , KDG QRW OHDUQW RU SHUIRUPHG� , IRXQG FHUWDLQ
SDVVDJHV LPSRVVLEOH WR SOD\� LI P\ IRRW RSHUDWHG RQO\ RQH SHGDO DW D WLPH� RQ RQH
VLGH RI WKH KDUS�

)URP WKH VFRUHV� LW VHHPHG DV LI 6SRKU ZDV DVNLQJ WKH KDUSLVW WR PRYH DW OHDVW
WZR SHGDOV DW D WLPH� .QRZLQJ WKDW %DFNRIHQކV PHWKRG� $QOHLWXQJ ]XP +DUIHQVSLHO
������ KDG ZULWWHQ DERXW GRXEOH�SHGDOOLQJ� ZKLFK LV VLPSOL೩HG E\ IROGLQJ DZD\ RQH
SHGDO LQ RUGHU WR RSHUDWH WZR QRQ�DGMDFHQW SHGDOV DW WKH VDPH WLPH� , EHJDQ WR ORRN
IRU RWKHU KLVWRULFDO VRXUFHV RQ SHGDOOLQJ� )URP WKLV UHVHDUFK RQ GRXEOH�SHGDOOLQJ�
, DOVR IRXQG WKDW SHGDOOLQJ ZDV D PRYHPHQW RI WKH ZKROH IRRW FRPSOHWHO\ R೨ WKH
೪RRU DQG WKDW PRVW SHGDOV ZHUH QRW ೩[HG� 3HGDOV ZHUH PRYHG DV PXFK DV SRVVLEOH
DW WKH PRPHQW ZKHUH DQ DFFLGHQWDO LV LQGLFDWHG LQ WKH PXVLF DQG WKHQ UHOHDVHG
LPPHGLDWHO\�

, LGHQWL೩HG QLQH KDUS WUHDWLVHV DQG PHWKRGV WKDW GLVFXVV GRXEOH� DQG WULSOH�SHGDOOLQJ�
OLVWHG LQ $SSHQGL[ ,� VHFWLRQ ,��� , KDYH LGHQWL೩HG ೩YH SLHFHV IRU KDUS� ZKHUH WKH
FRPSRVHU LQVWUXFWV WKH KDUSLVW WR SUHVV PRUH WKDQ RQH SHGDO DW D WLPH� IRXU ZKHUH
GRXEOH�SHGDOOLQJ LV UHTXLUHG DQG RQH VRQDWD E\ Gކ$OYLPDUH ZKHUH WULSOH�SHGDOOLQJ
LV UHTXLUHG ZLWK ERWK IHHW VLPXOWDQHRXVO\� OLVWHG LQ $SSHQGL[ ,� VHFWLRQ ,��� 7KHVH
KLVWRULFDO VRXUFHV VKRZ D WHFKQLTXH ZKHUH WKH ZKROH IRRW PRYHV WZR RU WKUHH SHGDOV
WRJHWKHU�

, UH�YLVLWHG WKH FRPSOHWH H[WHQW ZRUNV E\ 6SRKU IRU KDUS DQG DQDO\VHG KLV XVH
RI PXOWL�SHGDOOLQJ WHFKQLTXHV� 6SRKU QRW RQO\ HPSOR\V WKH WHFKQLTXHV GHVFULEHG
LQ WKH DERYH VRXUFHV� EXW KLV ZRUNV DOVR UHTXLUH WKDW WKH KDUSLVW XVHV WKH KHHO
DQG WRH WR RSHUDWH WZR SHGDOV LQGHSHQGHQWO\� , KDYH QRZ FODVVL೩HG WKLUW\�VHYHQ
FRUH PRYHV WKDW DUH SRVVLEOH RQ WKH KDUS DQG WKDW DUH IRXQG LQ 6SRKUކV PXVLF�
7KHVH PRYHV GHULYH IURP P\ RZQ DUWLVWLF UHVHDUFK� FRPELQHG ZLWK WKH KLVWRULFDO
WKHRUHWLFDO HYLGHQFH� 7KHVH SHGDO WHFKQLTXHV XQGHUOLQH KLV FRPSRVLWLRQDO VW\OH�

���



��� &RQFOXVLRQ

6SRKU FRPSRVHG IRU KDUS LQ D ZD\ WKDW WKH KDUSLVW KDV XVXDOO\ DW OHDVW RQH EDUކV
UHVW HDFK WLPH D SHGDO QHHGV WR EH IROGHG RU XQIROGHG�

, LQYHVWLJDWHG LPDJHV RI KDUSV DQG KDUSLVWV LQ WKH DFW RI SHGDOOLQJ DQG VLQJOHG RXW
VHYHUDO SRUWUDLWV ZKHUH WKH KDUSLVWކV IRRW LV FRPSOHWHO\ R೨ WKH ೪RRU DQG SODFHG RYHU
D SHGDO� RU SHUKDSV WZR SHGDOV�

, ORRNHG IRU KLVWRULFDO GHVFULSWLRQV RI DQ\ SHGDOOLQJ WHFKQLTXHV� $V WKH VLQJOH�DFWLRQ
DQG GRXEOH�DFWLRQ KDUSV FR�H[LVWHG IRU RYHU WKLUW\ \HDUV� , UHYLHZHG WKH KLVWRULFDO
VRXUFHV RI WKH ODWHU KDUSV WR VHH LI PXOWL�SHGDOOLQJ VXUYLYHG RQ WKLV LQVWUXPHQW� ,
GLVFRYHUHG WKDW VRPH GRXEOH�SHGDO PRYHV UHPDLQHG� ZKLOH VRPH QHZ RQHV ZHUH
LQWURGXFHG� GXH WR WKH GL೨HUHQW RUJDQLVDWLRQ RI WKH SHGDOV�

7KH UHVHDUFK LV LPSRUWDQW IRU VHYHUDO DVSHFWV RI KDUS UHVHDUFK� )RU SHGDO KDUSLVWV�
WKH SHGDOV DUH WKH PRVW LPSRUWDQW SDUW RI SOD\LQJ� DV WKH\ SURGXFH PRUH WKDQ KDOI RI
WKH QRWHV RQ WKH VLQJOH�DFWLRQ KDUS DQG WZR�WKLUGV RI WKH QRWHV RQ WKH GRXEOH�DFWLRQ
SHGDO KDUS� 1R RWKHU FRPSUHKHQVLYH VWXG\ RQ KDUS SHGDOOLQJ H[LVWV�

7KLV UHVHDUFK DGGV WR DQ\ SDVW VWXGLHV RQ KDUS WUHDWLVHV DQG PHWKRGV� LGHQWLI\LQJ
KHUH RYHU RQH KXQGUHG ERRNV IRU OHDUQLQJ WKH SHGDO KDUSV� 7KH PXVLF SXEOLVKHG
LQ WKH ODWH HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXULHV PD\ ORRN HDV\ RQ WKH SDJH�
+RZHYHU� D VPDOO VHJPHQW RI WKH UHSHUWRLUH ZDV PXVLF IRU YLUWXRVL� FRPSRVHG DQG
SOD\HG E\ SURIHVVLRQDOV ZKR GHYHORSHG H[WUDRUGLQDU\ SOD\LQJ WHFKQLTXHV LQFOXGLQJ
SHGDO WHFKQLTXHV�

4XHVWLRQV IURP KDUSLVWV� UHVWRUHUV DQG RUJDQRORJLVWV UHJDUGLQJ SHGDO QRLVHV DUH
DGGUHVVHG LQ WKH VWXG\� :KHQ KLVWRULFDO SHGDOOLQJ LV XVHG� WKH LPSRUWDQW DFWLRQ LV
D VLPSOH XS DQG GRZQ PRYHPHQW� )L[LQJ SHGDOV LV D UDUH IRRW DFWLRQ DQG LV XVHG
RFFDVLRQDOO\ DQG RQO\ LQ H[FHSWLRQDO FDVHV� 7KH P\VWHU\ UHJDUGLQJ WKH ODFN RI SHGDO
PDUNLQJV LQ KDUS PXVLF XS WR WKH PLGGOH RI WKH QLQHWHHQWK FHQWXU\ LV H[SODLQHG E\
WKH SHGDO WHFKQLTXH� 3HGDO PDUNLQJV DUH REVROHWH IRU WRQDO UHSHUWRLUH LI WKH IHHW
PRYHPHQWV EHFRPH WKH PXVLFDO JHVWXUH DQG ZRUN ZLWK WKH KDQGV� -XVW DV PXFK DV
WKH KDQGV PRYH ZKHQ UHDGLQJ D VFRUH� WKH IHHW ފUHDGމ WKH DFFLGHQWDOV LQ WKH VFRUH
DQG DFW XSRQ WKHP�

7KH PXVLF IRU KDUS E\ 6SRKU DQG KLV FRPSRVLWLRQDO VW\OH FDQ EH YLHZHG LQ D
FRPSOHWHO\ QHZ OLJKW� ZKHQ SHGDOOLQJ LV WDNHQ LQWR DFFRXQW� $ FKURQRORJ\ RI KLV
ZRUNV FDQ EH GHOLQHDWHG E\ KLV LQFUHDVLQJ GHPDQGV IRU PRUH DQG PRUH SHGDO PRYHV�
FRPELQDWLRQV RI WKH KHHO DQG WRH RSHUDWLQJ LQGHSHQGHQWO\ IURP HDFK RWKHU� )RU
DQ\ KDUSLVW� 6SRKUކV PXVLF EHFRPHV PXFK HDVLHU WR SOD\ ZKHQ PXOWL�SHGDOOLQJ
WHFKQLTXHV DUH XVHG�

$V , KDYH EHHQ DEOH WR LGHQWLI\ WKDW GRXEOH�SHGDOOLQJ GLG QRW GLH RXW ZLWK WKH GHPLVH RI
WKH VLQJOH�DFWLRQ KDUS� DQG FRQWLQXHG LQWR WKH GRXEOH�DFWLRQ SHGDO KDUS UHSHUWRLUH�
WKHVH WHFKQLTXHV FDQ EH DSSOLHG WRGD\� RQ DQ\ SHGDO KDUS� 7KH WHFKQLTXHV DUH
IHDVLEOH DQG VLPSOLI\ KDUPRQLF PRGXODWLRQV IRU DQ\ KDUSLVW� ,PSURYLVLQJ EHFRPHV
HDVLHU�

7KLV UHVHDUFK DWWHPSWV WR VKRZ WKH PXVLFDOLW\ RI PXOWL�SHGDOOLQJ� KRZ SHGDOOLQJ
LV DQ LQKHUHQW SDUW RI WKH PXVLFDO JHVWXUH DQG QRW D PHFKDQLFDO REOLJDWLRQ� 7KH



&RQFOXVLRQ ���

SK\VLFDOLW\ RI WKH SHGDO PRYHV EHFRPHV RI XSPRVW LPSRUWDQFH� FUHDWLQJ WHQVLRQV
DQG UHVROXWLRQV WKDW PLUURU WKH PXVLFDO OLQH� 7KH ೩QGLQJV KHUH FDQ DGG WR WKH
DFDGHPLF ೩HOG RI JHVWXUH DQG PXVLF�

7KH PHWKRGRORJ\ IRU WKLV VWXG\ FRPELQHV GLVWLQFW KLVWRULFDO VRXUFHV ZLWK DUWLVWLF
SUDFWLFH WR DUULYH DW D PXVLFDO SHUIRUPDQFH� 7KLV PXOWLIDFHWHG DSSURDFK PHDQV
WKDW WKHRUHWLFDO ZRUNV �KDUS WUHDWLVHV DQG PHWKRGV� DQG SLHFHV� ZKHUH SHGDOOLQJ LV
GHVFULEHG LQ ZRUGV� DUH FRXSOHG ZLWK QRQ�YHUEDO WHVWLPRQLHV� ZKLFK DUH WKH PXVLFDO
RQHV IRXQG KLGGHQ LQ WKH VFRUH� 7KLV DUWLVWLF SURMHFW ZDV FDUULHG RXW ZKLOH SOD\LQJ
WKH KDUS� :LWKRXW WKLV SUDFWLFDO FRPSRQHQW� LW ZRXOG DSSHDU WKDW WKHUH DUH QR
KLVWRULFDO UHFRUGV RI PRYLQJ WKH KHHO DQG WRH LQGHSHQGHQWO\ ZKLOH SHGDOOLQJ� 7KH
LQYHVWLJDWLRQV LQWR VKRHV DQG KLVWRULFDO SRUWUDLWV JLYH IHZ GH೩QLWH DQVZHUV SUHVHQWO\�
EXW SRLQW WRZDUGV VRPH IXQGDPHQWDO DVSHFWV RI KLVWRULFDO SHGDOOLQJ� OLNH OLIWLQJ WKH
ZKROH IRRW R೨ WKH ೪RRU�

7KH PRVW VXUSULVLQJ GLVFRYHU\ IRU PH ZDV WKH KLVWRULFDO HYLGHQFH WKDW GRXEOH�
SHGDOOLQJ FRQWLQXHG LQWR WKH 5RPDQWLF KDUS UHSHUWRLUH� 7KH QHZ GRXEOH�SHGDO
SRVVLELOLWLHV VXEVWLWXWHG WKH ROGHU RQHV� VRPHWLPHV DFKLHYLQJ WKH VDPH KDUPRQLF
UHVXOW EXW XVLQJ GL೨HUHQW SHGDOV� $V PXFK DV P\ UHVHDUFK LV DQ H[SDQVLRQ RI 0LNH
3DUNHUކV UHVHDUFK� , KRSH WKDW WKH PDQ\ LVVXHV WKDW , KDYH D೨URQWHG KHUH FDQ EH
XVHG IRU IXUWKHU UHVHDUFK�

0RUH H[DPSOHV RI PXOWL�SHGDOOLQJ PD\ EH IRXQG LQ QHZO\ LGHQWL೩HG KDUS PHWKRGV�
WUHDWLVHV DQG SLHFHV� ,Q WKLV VWXG\� , LGHQWLI\ 6SRKU DV EHLQJ WKH RQO\ FRPSRVHU WR
XVH WKH WRH DQG KHHO LQGHSHQGHQWO\ DQG WR VXFK DQ HSLWRPH RI WHFKQLTXH� +RZHYHU�
RWKHU FRPSRVHUV PD\ KDYH DOVR XVHG WKHVH PRYHV� )XUWKHU UHVHDUFK LV UHTXLUHG
LQWR WKH PXVLF VSHFL೩FDOO\ E\ .UXPSKROW]� %DFNRIHQ DQG Gކ$OYLPDUH�



��� &RQFOXVLRQ



6DPHQYDWWLQJ

7HU YRRUEHUHLGLQJ RS HHQ FRQFHUW LQ ����� EHJRQ LN PHW KHW LQVWXGHUHQ YDQ /RXLV
6SRKUV 2SS� ��� HQ ���� GH HQLJH WZHH VWXNNHQ YDQ 6SRKU GLH LN QRJ QLHW HHUGHU
KDG JHVWXGHHUG RI XLWJHYRHUG� ,N RQWGHNWH GDW VRPPLJH SDVVDJHV RQPRJHOLMN WH
VSHOHQ ZDUHQ DOV PLMQ YRHW VOHFKWV ««Q SHGDDO WHJHOLMN� DDQ ««Q NDQW YDQ GH KDUS� ]RX
LQGUXNNHQ� 9DQXLW GH SDUWLWXXU JH]LHQ OHHN KHW RI 6SRKU GH KDUSLVW YURHJ WHQPLQVWH
WZHH SHGDOHQ WHJHOLMNHUWLMG WH EHGLHQHQ�

,N UDDGSOHHJGH %DFNRIHQV PHWKRGH YRRU KDUS� $QOHLWXQJ ]XP +DUIHQVSLHO �������
RPGDW LN ZLVW GDW KLM GDDU VFKUHHI RYHU GXEEHO SHGDDOJHEUXLN GDW HHQYRXGLJ
JHUHDOLVHHUG NDQ ZRUGHQ GRRU KHW PLGGHOVWH SHGDDO ZHJ WH YRXZHQ ]RGDW WZHH
QDDVW HONDDU JHOHJHQ SHGDOHQ WHJHOLMN EHGLHQG NXQQHQ ZRUGHQ� 2RN EHVWXGHHUGH LN
0LNH 3DUNHUV ERHN RYHU GH HQNHOSHGDDOKDUS�

1DDU DDQOHLGLQJ KLHUYDQ EHVORRW LN DOOH DVSHFWHQ YDQ SHGDOHQ RS GH HQNHOSHGDDOKDUS
WH RQGHU]RHNHQ� PHW QDPH YRRU KHW VSHOHQ YDQ YLUWXR]H VWXNNHQ� XLWJHYRHUG
GRRU XLW]RQGHUOLMNH KDUSLVWHQ LQ GH DFKWWLHQGH� HQ YURHJ QHJHQWLHQGH HHXZ� +HW
RQGHU]RHN QDDU PHHUYRXGLJ SHGDDOJHEUXLN VWUHNWH ]LFK XLW QDDU YLMI KLVWRULVFKH
RQGHU]RHNVJHELHGHQ� PHWKRGHV HQ WUDNWDWHQ� PX]LNDOH EURQQHQ GRRU GH FRPSRQLVW
RI XLWJHYHU ZDDU VSHFLDOH RSORVVLQJHQ ZRUGHQ DDQJHYRHUG� PX]LNDOH EURQQHQ ZDDU
JHHQ VSHFLDOH RSORVVLQJHQ ZRUGHQ DDQJHYRHUG GRRU GH FRPSRQLVW RI XLWJHYHU PDDU
ZDDULQ GXEEHO SHGDDOJHEUXLN LPSOLFLHW LV DOV GH VWXN JHVSHHOG ZRUGW� HQ KLVWRULVFKH
VFKRHLVHO� SRUWUHWWHQ HQ LOOXVWUDWLHV YDQ PHW SHGDDO VSHOHQGH KDUSLVWHQ� 7HQVORWWH
KHE LN QRJ YHUVFKLOOHQGH DQGHUH EURQQHQ RQGHU]RFKW GLH OLFKW ]RXGHQ NXQQHQZHUSHQ
RS SHGDDOWHFKQLHNHQ� ,N SXWWH XLW NUDQWHQYHUVODJHQ YDQ FRQFHUWHQ� WLMGVFKULIWHQ HQ
OLWHUDLUH EHVFKULMYLQJHQ�

1LHW�YHUEDOH EURQQHQ ]LMQ RQGHU PHHU KHW FRPSOHWH ZHUN YRRU KDUS YDQ 6SRKU HQ
2S� � YDQ -HDQ�%DSWLVWH .UXPSKROW]� %LM KHW VSHOHQ YDQ 6SRKUV PX]LHN JHEUXLNW GH
KDUSLVW GH KLHO HQ GH WHQHQ RQDIKDQNHOLMN YDQ HONDDU� UHVXOWHUHQG LQ ]HYHQHQGHUWLJ
FRPSOH[H YRHWEHZHJLQJHQ� $OV HHQ SHGDDO PRHW ZRUGHQ ZHJJHYRXZHQ WLMGHQV KHW
VWXN� VFKULMIW 6SRKU WHQPLQVWH ««Q PDDW UXVW�

$DQJH]LHQ GH HQNHOSHGDDOKDUS HQ GH GXEEHOSHGDDOKDUS WHQPLQVWH GHUWLJ MDDU QDDVW
HONDDU EHVWRQGHQ� KHE LN GH KLVWRULVFKH EURQQHQ RYHU GH ODDWVWH RRN RQGHU]RFKW�
WHQHLQGH WH ]LHQ RI KHW PHHUYRXGLJ SHGDDOJHEUXLN RS GLW LQVWUXPHQW ZHUG YRRUWJH]HW�

���
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+LVWRULVFK JH]LHQ ZDV KHW LQGUXNNHQ YDQ HHQ SHGDDO HHQ EHZHJLQJ YDQ GH KHOH
YRHW� KHOHPDDO ORV YDQ GH YORHU HQ HHQ KDQGHOLQJ ZDDUELM GH SHGDOHQ QLHW ZDUHQ
YDVWJH]HW� 3HGDOHQ ZHUGHQ LQJHGUXNW RS KHW PRPHQW GDW LQ GH PX]LHN HHQ UHOHYDQW
YRRUWHNHQ VWRQG JHQRWHHUG RP GDDUQD ]R VQHO PRJHOLMN ZHHU WH ZRUGHQ ORVJHODWHQ�
3HGDDO DDQGXLGLQJHQ LQ GH SDUWLWXXU ]LMQ RYHUERGLJ DOV SHGDDOJHEUXLN LQKHUHQW LV
DDQ KHW GLVFRXUV YDQ GH PX]LHN HQ QLHW ORXWHU HHQ PHFKDQLVFKH YHUSOLFKWLQJ� $OVGDQ
LV GH I\VLHNH KDQGHOLQJ YDQ KHW LQGUXNNHQ YDQ KHW SHGDDO MXLVW YDQ JURRW EHODQJ�
VSDQQLQJHQ HQ RSORVVLQJHQ FUH­UHQG GLH GH PX]LNDOH OLMQ ZHHUVSLHJHOHQ�



6XPPDU\

,Q ����� ZKLOH SUHSDULQJ IRU D FRQFHUW� , EHJDQ WR OHDUQ 6SRKUކV 2SS� ��� DQG ����
WKH RQO\ WZR ZRUNV E\ 6SRKU WKDW , KDG QRW OHDUQW RU SHUIRUPHG� , IRXQG FHUWDLQ
SDVVDJHV LPSRVVLEOH WR SOD\� LI P\ IRRW SUHVVHG RQO\ RQH SHGDO DW D WLPH� RQ RQH VLGH
RI WKH KDUS� )URP WKH VFRUHV� LW VHHPHG DV LI 6SRKU ZDV DVNLQJ WKH KDUSLVW WR PRYH
DW OHDVW WZR SHGDOV DW D WLPH�

, FRQVXOWHG %DFNRIHQކV PHWKRG IRU KDUS� $QOHLWXQJ ]XP +DUIHQVSLHO ������� ZKHUH ,
NQHZ WKDW KH KDG ZULWWHQ RQ GRXEOH�SHGDOOLQJ� ZKLFK FDQ EH VLPSOL೩HG E\ IROGLQJ
DZD\ D PLGGOH SHGDO LQ RUGHU WR PRYH WZR QRQ�DGMDFHQW SHGDOV DW WKH VDPH WLPH� ,
DOVR FRQVXOWHG 0LNH 3DUNHUކV ERRN RQ WKH VLQJOH�DFWLRQ KDUS�

)URP WKLV� , GHFLGHG WR H[SORUH DQ\ DVSHFW RI SHGDOOLQJ RQ WKH VLQJOH�DFWLRQ KDUS�
HVSHFLDOO\ ZLWK UHVSHFW WR WKH YLUWXRVR SLHFHV SHUIRUPHG E\ H[FHSWLRQDO KDUSLVWV RI
WKH HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK FHQWXULHV� 7KH UHVHDUFK LQWR PXOWL�SHGDOOLQJ
ZDV H[WHQGHG DFURVV ೩YH KLVWRULFDO DUHDV RI UHVHDUFK� WUHDWLVHV DQGPHWKRGV� PXVLFDO
VRXUFHV ZKHUH D VSHFLDO VROXWLRQ LV ZULWWHQ E\ WKH FRPSRVHU�SXEOLVKHU� VFRUHV ZLWK
QR LQVWUXFWLRQV� EXW ZKHUH PXOWL�SHGDOOLQJ LV LPSOLHG E\ WKH PXVLF� KLVWRULFDO VKRHV�
DQG ೩QDOO\ LPDJHV �SRUWUDLWV DQG LOOXVWUDWLRQV� RI KDUSLVWV SHGDOOLQJ� )LQDOO\� , VRXJKW
RXW DQ\ RWKHU KLVWRULFDO VRXUFHV WKDW PD\ SRLQW WR HYLGHQFH RI SHGDOOLQJ WHFKQLTXHV�
, XVHG QHZVSDSHU DFFRXQWV RI FRQFHUWV� MRXUQDOV DQG OLWHUDU\ GHVFULSWLRQV�

7KH QRQ�YHUEDO KLVWRULFDO VRXUFHV LQFOXGH WKH FRPSOHWH ZRUNV IRU KDUS E\ 6SRKU
DQG 2S� � E\ .UXPSKROW]� 7R SOD\ 6SRKUކV PXVLF� WKH KDUSLVW XVHV WKH KHHO DQG WRH
LQGHSHQGHQWO\ ZKHUH RYHU WKLUW\�VHYHQ FRPSOH[ PRYHV DUH SDUW RI KLV PXVLF� :KHQ
D SHGDO LV IROGHG RU XQIROGHG GXULQJ D SLHFH� 6SRKU ZULWHV DW OHDVW RQH EDUކV UHVW IRU
WKH KDUSLVW�

$V WKH VLQJOH�DFWLRQ DQG GRXEOH�DFWLRQ KDUS FR�H[LVWHG IRU DW OHDVW WKLUW\ \HDUV� ,
UHYLHZHG WKH KLVWRULFDO VRXUFHV RI WKH ODWHU KDUS WR VHH LI PXOWL�SHGDOOLQJ FRQWLQXHG
RQ WKLV LQVWUXPHQW�

+LVWRULFDO SHGDOOLQJ ZDV D PRYHPHQW RI WKH ZKROH IRRW� FRPSOHWHO\ R೨ WKH ೪RRU�
DQG DQ DFWLRQ ZKHUH PRVW SHGDOV DUH QRW ೩[HG� 3HGDOV ZHUH PRYHG DW WKH PRPHQW
ZKHUH DQ DFFLGHQWDO LV ZULWWHQ RQ WKH PXVLF VWDYHV DQG WKHQ UHOHDVHG DV VRRQ DV
SRVVLEOH� 3HGDO PDUNLQJV DUH XQQHFHVVDU\� LI SHGDOOLQJ LV DQ LQKHUHQW SDUW RI WKH
PXVLFDO JHVWXUH DQG QRW D PHFKDQLFDO REOLJDWLRQ� 7KH SK\VLFDOLW\ RI WKH SHGDO PRYHV

���
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EHFRPHV RI XSPRVW LPSRUWDQFH� FUHDWLQJ WHQVLRQV DQG UHVROXWLRQV WKDW PLUURU WKH
PXVLFDO OLQH�



&XUULFXOXP 9LWDH

%RUQ LQ ,UHODQG LQ ����� 0DULD &KULVWLQD &OHDU\ VWXGLHG KDUS DW WKH &ROOHJH RI
0XVLF 'XEOLQ� 6KH FRQVHTXHQWO\ VWXGLHG 3V\FKRORJ\ DW 7ULQLW\ &ROOHJH 'XEOLQ
DQG ODWHU KDUS DW WKH .RQLQNOLMN &RQVHUYDWRULXP� 7KH +DJXH DQG WKH .RQLQNOLMN
&RQVHUYDWRULXP� %UXVVHOV� 6KH KROGV WKUHH %DFKHORU GHJUHHV IURP 'XEOLQ� /RQGRQ
DQG 7KH +DJXH DQG WZR 0DVWHUކV GHJUHHV IURP 7KH +DJXH DQG %UXVVHOV�

6LQFH ����� VKH KDV VSHFLDOLVHG LQ KLVWRULFDO KDUSV� 6KH SHUIRUPV RQ PHGLHYDO KDUSV
ZLWK KH[DFKRUGDO� PRGDO DQG FKURPDWLF WXQLQJ V\VWHPV� WKH ,WDOLDQ DUSD GRSSLD� WKH
6SDQLVK DUSD GH GRV RUGHQHV� WKH :HOVK WULSOH KDUS DQG WKH KDUSH RUJDQLV«H�

6KH KDV EHHQ SUL]HZLQQHU DW WKH IROORZLQJ FRPSHWLWLRQV DV VRORLVW� 8WUHFKW
(DUO\ 0XVLF &RPSHWLWLRQ �)LUVW 3UL]H H[�DHTXR� ������ 1LSSRQ ,QWHUQDWLRQDO +DUS
&RPSHWLWLRQ �VL[WK SUL]H� ������ 'XWFK 1DWLRQDO +DUS &RPSHWLWLRQ �VHFRQG SUL]H�
������ $V DQ RUFKHVWUDO SOD\HU VKH KDV ZRUNHG DV 3ULQFLSDO +DUSLVW LQ WKH .RQLQNOLMN
&RQFHUWJHERXZRUNHVW $PVWHUGDP DQG IXUWKHU KHOG WKH SRVLWLRQ RI KDUSLVW RI WKH 57(
&RQFHUW 2UFKHVWUD 'XEOLQ� 0DULD KDV ZRUNHG IRU \HDUV LQ WKH DUHD RI FRQWHPSRUDU\
PXVLF� ZLWK 0XVLN)DEULN .¸OQ DQG 5HPL[ (QVHPEOH 3RUWR� 6KH KDV SUHPLªUHG RYHU
೩IW\ SLHFHV IRU VROR KDUS DQG KDUS LQ HQVHPEOH� LQFOXGLQJ UF$މ 6RQJފ E\ 7� +RVDNDZD
DW WKH 'DUPVWDGW )HVWLYDO LQ ���� ZLWK 3HWHU 9HDOH �RERH��

6KH KDV SHUIRUPHG DV VRORLVW ZLWK� DPRQJ RWKHUV� $PVWHUGDP %DURTXH 2UFKHVWUD�
$PHULFDQ %DFK 6RORLVWV� %D\HULVFKH 6WDDWVRSHU� 3RUWODQG %DURTXH 2UFKHVWUD� $ULRQ
(QVHPEOH 0RQWUHDO DQG WKH 57( &RQFHUW 2UFKHVWUD� ,Q ����� 0DULD ZDV LQYLWHG WR
SHUIRUP D &RQFHUWR E\ -� %� .UXPSKROW] ZLWK WKH 2UFKHVWUD RI WKH $QWLSRGHV DW 7KH
:RUOG +DUS &RQJUHVV LQ 6\GQH\� 7KLV ZDV WKH ೩UVW WLPH WKH KDUSH RUJDQLV«H ZDV
IHDWXUHG DW WKH &RQJUHVV� 0DULD SHUIRUPV UHJXODUO\ ZLWK 'DYLGH 0RQWL XQGHU WKH
QDPH $USDUOD� D YLROLQ DQG KDUS GXR VSHFLDOLVLQJ LQ UHSHUWRLUH IURP WKH VHYHQWHHQWK
WR WKH QLQHWHHQWK FHQWXULHV� 6KH SHUIRUPHG DQG UHFRUGHG ZLWK (QVHPEOH 7HWUDNW\V
ZLWK .HHV %RHNH DQG -LOO )HOGPDQ IURP ����������

6KH KDV UHFRUGHG RYHU IRUW\ &'V ZLWK HQVHPEOHV DQG RUFKHVWUD� 6ROR DQG GXR
UHFRUGLQJV LQFOXGH 6R PDFKކ GLH $XJHQ ]X� WKH ೩UVW HYHU &' RI /RXLV 6SRKUކV
PXVLF XVLQJ RULJLQDO LQVWUXPHQWV DQG KLVWRULFDO SHUIRUPLQJ SUDFWLFHV� 2WKHU VROR
UHFRUGLQJV RI ZRUNV E\ )UHVFREDOGL� 0HUXOD� 8FFHOOLQL DQG 5RVVL RQ $USDUODކV &'V�
/H *UD]LH GHO 9LROLQR� 6RQDWH RYHU &DQ]RQL E\ 8FFHOOLQL 2S� �� 8FFHOOLQL 2S� �� /H

���



��� &XUULFXOXP 9LWDH

*UD]LH GHO 9LROLQR LV WKH ೩UVW &' XVLQJ WKH KDUS H[FOXVLYHO\ DV DQ DFFRPSDQ\LQJ
DQG VROR LQVWUXPHQW LQ VHYHQWHHQWK�FHQWXU\ PXVLF�

0DULD WHDFKHV KLVWRULFDO VW\OHV� LPSURYLVDWLRQ DQG FKDPEHU PXVLF WR PRGHUQ
DQG KLVWRULFDO SOD\HUV� 6KH KDV WDXJKW DW WKH *XLOGKDOO 6FKRRO RI 0XVLF /RQGRQ�
&RQVHUYDWRULHV RI 6LQJDSRUH� %ULVEDQH� 9HQLFH� 3DGXD ������������ .UDNRZ
$FDGHP\ RI 0XVLF� 6LEHOLXV $FDGHP\ +HOVLQNL� +DXWH �FROH GH 0XVLTXH GH *HQªYH�
WKH -XLOOLDUG 6FKRRO RI 0XVLF 1HZ <RUN DQG DW WKH 8UELQR 6XPPHU 0XVLF )HVWLYDO�
6KH KROGV WKH SRVLWLRQ RI KLVWRULFDO KDUS SURIHVVRU DW WKH &RQVHUYDWRULR (� )�
'DOOކ$EDFR� 9HURQD� ,WDO\�



$SSHQGLFHV

���





$SSHQGL[ ,

3ULPDU\ 6RXUFHV

7KLV $SSHQGL[ LQFOXGHV YDULRXV WDEOHV RI SULPDU\ VRXUFHV IRU WKH VLQJOH�DFWLRQ KDUS��

7DEOHV ,���,�� DWWHPSW WR OLVW� LQ FKURQRORJLFDO RUGHU� KDUS PHWKRGV� WUHDWLVHV RQ
EDVVR FRQWLQXR� DFFRPSDQ\LQJ� FRPSRVLQJ DQG LPSURYLVLQJ SUHOXGHV� VWXG\ DQG
H[HUFLVH ERRNV DQG ೩QDOO\ WXQLQJ PHWKRGV� (DFK HGLWLRQ LV OLVWHG VHSDUDWHO\� DV RIWHQ
ODWHU HGLWLRQV FRQWDLQ GL೨HUHQW PDWHULDO OLNH %DFNRIHQކV DQG GH *HQOLVކ PHWKRGV� 7KH
FXW�R೨ GDWH LV GL೨LFXOW WR GHWHUPLQH� DV PRVW RI WKHVH SXEOLFDWLRQV DUH QRW SUHFLVHO\
GDWHG DV RI FXUUHQW UHVHDUFK� 7KHVH OLVWV DUH QRW QHFHVVDULO\ FRPSOHWH EXW DUH WKH
PRVW FRPSUHKHQVLYH LQYHQWRULHV LQ UHFHQW UHVHDUFK��

6HFWLRQ ,�� OLVWV WKH KDUS WUHDWLVHV DQG PHWKRGV WKDW LQFOXGH DQ\ LQIRUPDWLRQ RQ
GRXEOH� DQG WULSOH�SHGDOOLQJ WHFKQLTXHV� 6HFWLRQ ,�� OLVWV WKH KDUS SLHFHV� NQRZQ WR
WKH DXWKRU� WKDW VSHFLI\ WKH XVH RI GRXEOH� DQG WULSOH�SHGDOOLQJ LQ WKH VFRUHV�

,�� +DUS WUHDWLVHV DQG PHWKRGV ���������

7DEOH ,��� +DUS WUHDWLVHV DQG PHWKRGV ����������

$87+25 7,7/( '$7( 3/$&(

3� -� 0H\HU (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH OD
KDUSH� 2S� �

���� 3DULV

3� -� 0H\HU (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH OD
KDUSH� 2S� �

���� 3DULV

3� -� 0H\HU (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH OD
KDUSH� 2S� �

���� 3DULV

�7KH ZRUG KDUS LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ SHGDO
PHFKDQLVP�
�6HH IRRWQRWH � RI WKLV FKDSWHU IRU RWKHU OLVWV�

���
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3� -� 0H\HU (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH OD
KDUSH� 2S� �

>SRVW�����@ 3DULV

+RFKEUXFNHU 6L[ 6RQDWHV SRXU OD KDUSH DYHF XQH
*DPH� 2S� �

���� 3DULV

:HUQLFK 9HUVXFK HLQH ULFKWLJHQ /HKUDUW GLH +DUIH
]X VSLHOHQ

���� %HUOLQ

:HUQLFK 9HUVXFK HLQH ULFKWLJHQ /HKUDUW GLH +DUIH
]X VSLHOHQ� �QG HG�

>SRVW�����@ %HUOLQ

3� -� 0H\HU 1RXYHOOH P«WKRGH SRXU DSSUHQGUH ¢
MRXHU GH OD KDUSH� 2S� �

���� 3DULV

&RUUHWWH
 1RXYHOOH P«WKRGH SRXU DSSUHQGUH ¢
MRXHU GH OD KDUSH

���� 3DULV

&RUEHOLQ 0«WKRGH GH KDUSH ���� 3DULV�
9HUVDLOOHV

&RPSDQ
 0«WKRGH GH KDUSH RX SULQFLSHV FRXUWV HW
FODLUV

���� 3DULV

&RPSDQ
 0«WKRGH GH KDUSH RX SULQFLSHV FRXUWV HW
FODLUV

���� 3DULV

&DUGRQ UW$ކ/ GH MRXHU GH OD +DUSH� 2S��� ���� 3DULV
&RXVLQHDX 0«WKRGH GH KDUSH� 2S� � ���� 3DULV
&RXVLQHDX 0«WKRGH GH KDUSH� 2S� � ���� 3DULV
5DJX« 3ULQFLSHV GH +DUSH� 2S� � ���� 3DULV
$QRQ 0«WKRGH GH KDUSH ���� 3DULV
0U 7 0«WKRGH HW *DPPH GH KDUSH ���� 3DULV
%ODWWPDQ 3UHPLªUHV OH©RQV GH KDUSH ����
+HUEVW 8HEHU GLH +DUIH� QHEVW HLQHU $QOHLWXQJ

VLH ULFKWLJ ]X VSLHOHQ
F� ���� %HUOLQ

3HWULQL $EU«J« GH OD P«WKRGH GH KDUSH DYHF OD
PDQLªUH GH OކDFFRUGHU

���� 3DULV

6FKZDQQH�
EXUJ


9ROOVW¦QGLJHV WKHRUHWLVFK�SUDNWLVFKHV
/HKUEXFK ]XU 'DYLGV�XQG 3HGDOKDUIH

���� :LHQ

3HWULQL
 0«WKRGH SRXU KDUSH >F� ����@ 3DULV
3HWULQL
 5HSHUWRLUH GHV HOªYHV GH KDUSH >SRVW�����@ 3DULV
3HWULQL
 (WXGH SU«OLPLQDLUH GH OD FRPSRVLWLRQ >F� ����@ 3DULV
/DXUHQW
 0«WKRGH GH KDUSH >SUH�����@ 3DULV
0HUHOOH 1HZ DQG FRPSOHWH LQVWUXFWLRQV ���� /RQGRQ
:HLSSHUW :HLSSHUWކV ,QVWUXFWLRQV IRU WKH 3HGDO

+DUS
���� 3KLODGHOSKLD

:HLSSHUW :HLSSHUWކV ,QVWUXFWLRQV IRU WKH 3HGDO
+DUS

>SRVW�����@ /RQGRQ

%DFNRIHQ $QOHLWXQJ ]XP +DUIHQVSLHO ���� /HLS]LJ
%DFNRIHQ $QOHLWXQJ ]XP +DUIHQVSLHO� �QG HG� ���� /HLS]LJ
%DFNRIHQ %DFNRIHQކV +DUIHQ�6FKXOH� �UG HG� ���� /HLS]LJ
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'H *HQOLV 1RXYHOOH PHWKRGH SRXU DSSUHQGUH ¢
MRXHU GH OD KDUSH

���� 3DULV

'H *HQOLV 1RXYHOOH PHWKRGH SRXU DSSUHQGUH ¢
MRXHU GH OD KDUSH� �QG HG�

���� 3DULV

'H *HQOLV 1RXYHOOH PHWKRGH SRXU DSSUHQGUH ¢
MRXHU GH OD KDUSH� �UG HG�

���� 3DULV

+H\VH $QZHLVXQJ GLH +DUIH ]X VSLHOHQ ���� /HLS]LJ
+H\VH $QZHLVXQJ GLH +DUIH ]X VSLHOHQ ����
&RXVLQHDX
�5DJX«

0«WKRGH GH KDUSH� 2S� ��� �QG HG� ���� 3DULV

&RXVLQHDX 0«WKRGH GH KDUSH� 2S� ��� �QG HG� 3DULV
'HVDUJXV 1RXYHOOH 0HWKRGH ���� 3DULV
'HVDUJXV 1RXYHOOH 0HWKRGH ���� 3DULV
'HPDU 0«WKRGH GH KDUSH GLYLV« HQ 7URLV

3DUWLHV� 2S� ��� �HUH 6XLWH
>����@ 3DULV

(ORXLV 1HZ ,QVWUXFWLRQV IRU WKH SHGDO KDUS ����
*DWD\HV 1RXYHOOH P«WKRGH GH KDUSH� 2S� �� >F� ����@ 3DULV
*DWD\HV 1RXYHOOH P«WKRGH GH KDUSH� 2S� �� ������� 3DULV
6DLQW 3LHUUH
GH
1HZERXUJ

/D QRXYHOOH P«WKRGH IUDQ©DLVH SRXU OD
KDUSH

���� /RQGRQ

3ODQH
�.UXPSKROW]

3ULQFLSHV SRXU OD KDUSH SUH������
SXE�
����

3DULV

'HVDUJXV &RXUV FRPSOHW� 2S� �� ���� 3DULV
&UDYHQ 6FDOH RI WKH QHZ SDWHQW KDUS SRVW�����
%DUWK«O«PRQ 7XWRU IRU WKH KDUS >F� ����@
'HVDUJXV &RXUV FRPSOHW� �QG HG� ���� 3DULV
%RFKVD 1RXYHOOH 0«WKRGH GH KDUSH HQ GHX[

3DUWLHV� 2S� ��
���� 3DULV

'DYLV $ QHZ DQG FRPSOHWH V\VWHP RI PXVLF ����
%HGDUG 1RXYHOOH P«WKRGH GH KDUSH FODLUH HW

SU«FLVH� 2S� ��
>F� ����@ 3DULV

+RUQ 5XGLPHQWV IRU WKH 6LQJOH DQG GRXEOH
PRYHPHQW KDUS

����

&KDOORQHU $ QHZ UHFHSWRU IRU WKH KDUS ���� /RQGRQ
&KDOORQHU $ QHZ UHFHSWRU IRU WKH KDUS >SRVW�����@ /RQGRQ
&KDOORQHU $ QHZ UHFHSWRU IRU WKH KDUS >SRVW�����@ /RQGRQ
)� &� 0H\HU &RPSOHWH LQVWUXFWLRQV IRU WKH KDUS ���� /RQGRQ
)� &� 0H\HU $ QHZ DQG LPSURYHG HGLWLRQ SRVW����� /RQGRQ
)� &� 0H\HU $ FRPSOHWH GHPRQVWUDWLRQ RI WKH

DGYDQWDJHV
���� /RQGRQ

%RFKVD $ QHZ LPSURYHG PHWKRG RI ,QVWUXFWLRQ
IRU WKH +DUS

���� /RQGRQ
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3ROOHW 0«WKRGH GH KDUSH >SUH�����@ 3DULV
3ROOHW 0«WKRGH GH KDUSH >F� ����@ 3DULV
'HVDUJXV 7UDLW« J«Q«UDO ���� 3DULV
'HVDUJXV 7UDLW« FRPSOHW HW UDLVRQQ« FRPSRV« ���� 3DULV
'HVDUJXV 3UHPLHU >�GHX[LªPH@ UHFXHLO GH OD

VHFRQG SDUWLH GX WUDLW« J«Q«UDO� �QG HG�
>SRVW�����@ 2೨HQEDFK

%RFKVD 3HWLWH P«WKRGH SRXU OD KDUSH� 2S� �� ���� 3DULV
%RFKVD 3HWLWH P«WKRGH SRXU OD KDUSH� 2S� �� >SRVW�����@ 3DULV
%RFKVD 0«WKRGH SRXU OD KDUSH  

�+DUIHQVFKXOH�� 2S���
>SRVW�����@ 3DULV

%RFKVD 3LFFROR 0HWRGR SHU $USD ���� 0LODQR
%RFKVD +DUIHQVFKXOH� RGHU YROOVW¦QGLJH� OHLFKW

IDVVOLFKH $QZHLVXQJ
>F� ����@ +DPEXUJ

%RFKVD 3HWLWH P«WKRGH SRXU OD KDUSH >F� ����@ 3DULV
%RFKVD 0«WKRGH GH +DUSH� VXLYLHV GH � 5HFXHLOV

DYHF OD %DVVH FKL೛U«H
>F� ����@ 3DULV

(JDQ $ QHZ VHULHV RI LQVWUXFWLRQVޓ IRU WKH
5R\DO SRUWDEOH KDUS

����

%RFKVD 7KH ೜UVW VL[ ZHHNV RU GDLO\ SUHFHSWV ����
%RFKVD 7DVWHIXO ([HUFLVHV IRU WKH KDUS ����
(JDQ 7KH 5R\DO KDUS GLUHFWRU ����
(JDQ 7KH KDUS SULPHU� EHLQJ D IDPLOLDU

LQWURGXFWLRQ WR WKH VWXG\ RI WKH KDUS
>F� ����@

+R೨PDQ +R೛PDQQކV ,QVWUXFWLRQV� 2S� �� >F� ����@
'L]L �FROH GH KDUSH ����
*HOLQHN
 ([HUFLVH GX PRGXODWLRQ ���� 3DULV
6WHLO (OHPHQWDU\ 7UHDWLVH >F� ����@
%RFKVD 0«WKRGH GH KDUSH ¢ GRXEOH PRXYHPHQW�

2S� ���
>F������@ 3DULV

%RFKVD %RFKVDކV ([SODQDWLRQV RI KLV 1HZ KDUS
H೛HFWV DQG 3DVVDJHV

����

1DGHUPDQ �FROH RX 0«WKRGH 5DLVVRQQ«H� 2S� ���
�ªUH 3DUWLH

���� 3DULV

1DGHUPDQ �FROH GH OD KDUSH� 2S� �� ���� 3DULV
1DGHUPDQ �FROH GH OD KDUSH� 2S� �� ���� 3DULV
1DGHUPDQ �FROH GH OD KDUSH� 2S� �� ���� 3DULV
1DGHUPDQ �FROH GH OD KDUSH� ��PH SDUWLH� 2S� �� ���� 3DULV
&KHURQ �O«PHQV GH PXVLTXH ���� 3DULV
)� &� 0H\HU 1HZ WUHDWLVH RQ WKH DUW RI SOD\LQJ ����
)� &� 0H\HU 1HZ WUHDWLVH RQ WKH DUW RI SOD\LQJ� �QG

HG�
>SRVW�����@

%RFKVD 0«WRGR GH DUSD ���� 3DULV
%RFKVD 3DVVL HG H೛HWWL QXRYL SHU OކDUSD >����@ 0LODQR
%RFKVD 6WDQGDUG WXWRU IRU WKH KDUS >F� ����@
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%RFKVD %UHYH P«WRGR ���� 0DGULG
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7DEOH ,��� +DUS PHWKRGV IRU EDVVR FRQWLQXR� DFFRPSDQ\LQJ� FRPSRVLQJ
DQG LPSURYLVLQJ SUHOXGHV ����������
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*DUQLHU 1RXYHOOH P«WKRGH SRXU
OކDFFRPSDJQHPHQW

���� 3DULV

*DUQLHU 1RXYHOOH P«WKRGH SRXU
OކDFFRPSDJQHPHQW

F� ���� 3DULV

.UXPSKROW] 5HFXHLO GH GRX]H 3U«OXGHV >����@ 3DULV
5DJX« UW$ކ/ GH 3UHOXGHU VXU OD +DUSH ���� 3DULV
%HPHW]UHLGHU /D VFLHQFH HW OD SUDWLTXH GH OކKDUPRQLH ���� 3DULV
.ROOPDQ $Q ,QWURGXFWLRQ WR H[WHPSRUDU\

PRGXODWLRQ� 2S� ��
F� ���� /RQGRQ

3KLOOLV 1RXYHOOH P«WKRGH� 2S� � F� ���� 3DULV
0RXOHW
 7DEOHDX KDUPRQLTXH SUH����� 3DULV
3HWULQL 7URLV 3U«OXGHV SRXU OD KDUSH DYHF OD EDVVH

FKL೛U«H
>F� ����@ 3DULV

3HWULQL 1RXYHDX VLVWHPH GކKDUPRQLH HQ VRL[DQWH
DFFRUGV

>F� ����@ 3DULV

3HWULQL 1RXYHDX VLVWHPH GކKDUPRQLH HQ VRL[DQWH
DFFRUGV

>F� ����@ 3DULV

3HWULQL (WXGH SU«OLPLQDLUH GH OD FRPSRVLWLRQ >F� ����@ 3DULV
3HWULQL 5ªJOHV GH OކKDUPRQLH� 2S� �� >F� ����@ 3DULV
&RQFRQH �WXGH SRXU OD KDUSH� 2S� �� >F� ����@ 3DULV
&RQFRQH �WXGH SRXU OD KDUSH� 2S� ��� �QG HG� >F� ����@ 3DULV
9LQHU ,QWURGXFWLRQ WR WKH $UW RI 0RGXODWLRQ >F� ����@ /RQGRQ
9LQHU $ 1HZ &ROOHFWLRQ RI WKH PRVW SRSXODU $LUV >F� ����@ /RQGRQ
9LQHU ,QWURGXFWLRQ WR WKH $UW RI 0RGXODWLRQ LQ

WKH GL೛HUHQW NH\V
>F� ����@ /RQGRQ

'HJROD 0«WKRGH DEU«J«H HW IDFLOH ����
%RFKVD 7ZHOYH OHVVRQV� 2S� �� ����
/H &DPXV DUWކ/ GX FKDQW� P«WKRGH HQ WURLV SDUWLHV >F� ����@
%RFKVD 7KH +DUS 3UHOXGLVW >����@
7XWWRQ 6L[ 3UHOXGHV >F� ����@
:HLSSHUW 3UHOXGHV� 2S� �� >F� ����@
:HLSSHUW /HVVRQV� 2S� �� >F� ����@
)� &� 0H\HU )RXUWHHQ SURJUHVVLYH OHVVRQV >F� ����@
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$87+25 7,7/( '$7( 3/$&(

3HWULQL (WXGH GH OD PDLQ JDXFKH� 2S� � ���� 3DULV
%XUFNKR೨HU �H OLYUH FRQWHQDQW OD JDPPH� 2S�

��
���� 3DULV

3� -� 0H\HU )RXU RULJLQDO OHVVRQV IRU WKH KDUS >SRVW�����@ /RQGRQ
'L]L �� VWXGLHV >F� ����@
'L]L �� VWXGLHV ����
3DUU\ 6FDOHV DQG SUHOXGHV� IRU WKH VLQJOH

DQG GRXEOH DFWLRQ KDUSV
����

'L]L 6HFRQG VHULHV RI �� IDQWDVLDV ����
'L]L �� IDQWDVLDV RU H[HUFLVHV IRU WKH

KDUS� %RRN �
>F� ����@

'L]L �� IDQWDVLDV RU H[HUFLVHV IRU WKH
KDUS� %RRN �

>F� ����@

'L]L �� IDQWDVLDV RU H[HUFLVHV IRU WKH
KDUS� %RRN �

>F� ����@

/DXUHQW
 � (WXGHV SURJUHVVLYHV >F� ����@ 3DULV
%RFKVD 3XSLOކV &RPSDQLRQ� 9RO� � >F� ����@
%RFKVD 3XSLOކV &RPSDQLRQ� 9RO� � >F� ����@
%RFKVD 3XSLOކV &RPSDQLRQ� 9RO� � >F� ����@
%RFKVD 3XSLOކV &RPSDQLRQ� 9RO� � >F� ����@
%RFKVD ,QWURGXFWRU\ ([HUFLVHV� %RRN � ����
%RFKVD ,QWURGXFWRU\ ([HUFLVHV� %RRN � ����
%RFKVD �WXGH SRXU OD KDUSH� 2S� �� >F� ����@
%RFKVD 3UHSDUDWLRQ D Oކ(WXGH� %RRN � >F� ����@
%RFKVD 3UHSDUDWLRQ D Oކ(WXGH� %RRN � >F� ����@
%RFKVD 3UHSDUDWLRQ D Oކ(WXGH� %RRN � >F� ����@
%RFKVD 3UHSDUDWLRQ D Oކ(WXGH� %RRN � >F� ����@
%RFKVD )RUW\ 6WXGLHV >F� ����@
%RFKVD �� H[HUFLVHV�HWXGHV� 2S� �� >F� ����@
'HVDUJXV 'RX]H ([HUFLVHV >F� ����@
1DGHUPDQ 6HSW 6RQDWHV SURJUHVVLYHV DYHF

'RLJW« FKL೛U«� 2S� ��
F� ���� 3DULV
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0DUWLQL 0«ORS«H PRGHUQH� RX OކDUW GX FKDQW ���� 3DULV� /\RQ
*RGLQ 1RXYHOOH 0«WKRGH FODLUH HW IDFLOH ���� 3DULV
0DUWLQL 0«ORS«H PRGHUQH� RX OކDUW GX FKDQW ���� 3DULV

,�� 0HWKRGV RQ PXOWL�SHGDOOLQJ WHFKQLTXHV� �����
����

7DEOH ,��� 0HWKRGV RQ PXOWL�SHGDOOLQJ WHFKQLTXHV� ���������

$87+25 7,7/( '$7( 3/$&(

%DFNRIHQ $QOHLWXQJ ]XP +DUIHQVSLHO ���� /HLS]LJ ��
%DFNRIHQ $QOHLWXQJ ]XP +DUIHQVSLHO� �QG HG� ���� /HLS]LJ ��
'HVDUJXV &RXUV FRPSOHW� �QG HG� ���� 3DULV ��
%RFKVD 1RXYHOOH 0«WKRGH GH KDUSH HQ GHX[ 3DUWLHV� 2S� �� ���� 3DULV ��
&KDOORQHU $ QHZ UHFHSWRU IRU WKH KDUS ���� /RQGRQ �����
%RFKVD $ QHZ LPSURYHG PHWKRG RI ,QVWUXFWLRQ IRU WKH +DUS ���� /RQGRQ ��
%DFNRIHQ %DFNRIHQކV +DUIHQ�6FKXOH� �UG HG� ���� /HLS]LJ �����
'HVDUJXV 7UDLW« J«Q«UDO ���� 3DULV ��
1DGHUPDQ �FROH GH OD KDUSH� 2S� �� ���� 3DULV ��

,�� 5HSHUWRLUH ZKLFK VSHFLౘHV PXOWL�SHGDOOLQJ
WHFKQLTXHV

7DEOH ,��� 6LQJOH�DFWLRQ KDUS UHSHUWRLUH ZKLFK VSHFL೩HV PXOWL�SHGDOOLQJ

$87+25 7,7/( '$7( 3/$&(

.UXPSKROW] $PDQWH DEDQGRQQ«H ���� 3DULV
3HWULQL )ROLHV Gކ(VSDJQH� 2S� ��� QR��� >����@ 3DULV
1DGHUPDQ 7KHʯPHV IDYRULV GH O2ކSHʮUD GHV %DUGHV 3DULV
'DXSUDW $LU (ʮFRVVDLV 9DULHʮ SRXU &RU HW +DUSH �RX 3LDQR�� 2S� �� 3DULV
OYLPDUH$ކ' 7KUHH *UDQG 6RQDWDV IRU WKH +DUS� 2S� �� >����@ /RQGRQ
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,�� 'LGHURWކV (QF\FORS«GLH

'LGHURWކV (QF\FORS«GLH RX 'LFWLRQQDLUH UDLVRQQ«� 9RO 9,,,� ����

7KLV $SSHQGL[ LQFOXGHV WKH FRPSOHWH WH[W RI WKH ފDUS+މ DUWLFOH DQG WKH H[SODQDWLRQV
WKDW DFFRPSDQ\ WKH IRXU 3ODWHV ZKLFK GHVFULEH WKH KDUSH RUJDQLV«H LQ GHWDLO� 7KH
DUWLFOH DQG 3ODQFKH ;9,,, DQG 3ODQFKH ;,; DUH WUDQVODWHG� DV WKH\ FRQWDLQ LPSRUWDQW
LQIRUPDWLRQ RQ KRZ WR SOD\ WKH KDUS��

,���� ފDUS+މ DUWLFOH E\ 2JLQVNL� �����

+$53(� �+LVW� DQF� 	 /XWKHULH�� >+LVWRLUH DQFLHQQH � /XWKHULH@ +RJKHQVNL � &DKXVDF

+$53(� I� I� �+LVW� DQF� 	 /XWKHULH� LQVWUXPHQW GH 0XVLTXH� 6RQ RULJLQH HVW
IRUW DQFLHQQH� 'DYLG HQ MR¾RLW SRXU FKDQWHU OHV OR¾DQJHV GX 6HLJQHXU� 	 OHV VRQV
P«ORGLHX[ TXކLO HQ WLURLW HPS¬FKRLHQW 6D¾O Gކ¬WUH WRXUPHQW« GX G«PRQ� /D KDUSH
GX SURSKHWH�URL Qކ«WRLW SDV FHOOH GކDXMRXUGކKXL� LO QކDXURLW S½ GDQVHU GHYDQW OކDUFKH
HQ MR¾DQW GH FHW LQVWUXPHQW� 2Q LJQRUH 	 TXHOOH «WRLW OD KDUSH GH 'DYLG� 	 TXHO
HVW OކLQYHQWHXU GH OD Q¶WUH� /HV QRPV GHV LQYHQWHXUV GHV FKRVHV XWLOHV RX DJU«DEOHV
VRQW SUHVTXH WRXV HQVHYHOLV GDQV OHV W«QHEUHV GHV WHPV� PRLQV SDUFH TXH OHV «FULWV
GH FHX[ TXL RQW YRXOX FRQVHUYHU FHV QRPV ¢ OD SRVW«ULW« VRQW SHUGXV� TXH SDUFH TXH
OD SO½SDUW GH QRV LQYHQWLRQV VRQW OކRXYUDJH� QRQ GކXQ KRPPH� PDLV GHV KRPPHV�
(Q H೨HW� LO HVW DVVH] QDWXUHO GH SHQVHU TXH FHX[ TXL VRQW YHQXV DSUªV� SUHVV«V SDU
OHV P¬PHV EHVRLQV 	 H[FLW«V SDU OHV P¬PHV SDVVLRQV� QކDXURQW SDV PDQTX« GH
SHUIHFWLRQQHU FH TXL Qކ«WRLW GކDERUG TXކLPSDUIDLWHPHQW «EDXFK«� 	 TXL QH P«ULWRLW
SDV HQFRUH DXSDUDYDQW OH QRP GކLQYHQWLRQ�

,O \ D DSSDUHQFH TXH OD KDUSH D SULV QDLVVDQFH� GH P¬PH TXH WRXV OHV LQVWUXPHQWV GH
0XVLTXH� GDQV GHV WHPV GކDERQGDQFH HW GH MRLH� RX TXކHOOH HVW OH IUXLW GHV UHFKHUFKHV
GH TXHOTXH VS«FXODWLI DPDWHXU GH 0XVLTXH�

&HW LQVWUXPHQW �3O� GH /XWK� HVW FRPSRV« GH WURLV SDUWLHV SULQFLSDOHV� �r� GކXQH
FDLVVH $� IDLWH GH ERLV OHJHU HW VRQRUH� �r� GކXQ PRQWDQW %� VROLGH TXDQG OD KDUSH
HVW VLPSOH� PDLV FUHX[ TXDQG OD KDUSH HVW RUJDQLV«H� �r� GކXQH EDQGH & ¢ FKHYLOOHV
SRXU DWWDFKHU OHV FRUGHV TXL WLHQQHQW SDU OކDXWUH H[WU«PLW«� ¢ OD WDEOH RX SDUWLH
VXS«ULHXUH GH OD FDLVVH VRQRUH� &HWWH EDQGH FRQWLHQW HQFRUH GHV FURFKHWV G� TXL
SHXYHQW DYDQFHU 	 UHFXOHU� SRXU IDLUH OHV GL«VHV� 2Q «WDLW REOLJ«� SRXU IDLUH FHV
WRQV VXU OD KDUSH� GކDSSX\HU VXU XQ GH FHV FURFKHWV DYHF OD PDLQ JDXFKH� MXVTXކ¢�FH
TXކLO WRXFK¤W OD FRUGH� FH TXL OD UDFFRXUFLVVDLW GH OD VHL]LªPH SDUWLH GH VD ORQJXHXU�
	 IDLVRLW PRQWHU OH VRQ GކXQ VHPL�WRQ� PDLV Fކ«WDLW�O¢ XQ LQFRQY«QLHQW� 3RXU OH IDLUH
VHQWLU� OHV OHFWHXUV GRLYHQW VDYRLU TXކRQ IDLW YLEUHU OHV FRUGHV GH FHW LQVWUXPHQW�
HQ OHV SLQ©DQW DYHF OHV GRLJWV� OD PDLQ GURLWH H[«FXWH RUGLQDLUHPHQW OH GHVVXV� 	
OD JDXFKH DFFRPSDJQH� DLQVL DX[ HQGURLWV R» LO \ D GHV GLªVHV RQ «WDLW REOLJ« GH
ODLVVHU DOOHU OH GHVVXV VHXO� SXLVTXH OD PDLQ TXL GHYRLW OކDFFRPSDJQHU VH SRUWDLW

�,W LV EH\RQG WKH VFRSH RI WKLV WKHVLV WR SURYLGH D FRPSOHWH DQQRWDWHG WUDQVODWLRQ RI WKH KDUS DUWLFOHV
LQ 'LGHURWކV (QF\FORS«GLH�
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DX[ FURFKHWV� 2Q D UHP«GL« ¢ FHWWH LPSHUIHFWLRQ� HQ DMR½WDQW GHV S«GDOHV ¢ FHW
LQVWUXPHQW� 	 RQ GLW DORUV TXކLO HVW RUJDQLV«� 1RXV DOORQV H[SRVHU OކDUW DYHF OHTXHO
FHV S«GDOHV VRQW IDLWHV � HQVXLWH QRXV H[SOLTXHURQV OHXU P«FDQLVPH� D೩Q GH QH SDV
HPEURXLOOHU OD ೩JXUH� QRXV QH WUDFHURQV TXކXQH GHV S«GDOHV� OH OHFWHXU VXSSO«HUD
IDFLOHPHQW OHV DXWUHV� LO OXL VX೨LW GH VDYRLU TXކLO GRLW \ HQ DYRLU DXWDQW TXH GH QRWHV
GDQV OކRFWDYH� FކHVW�¢�GLUH VHSW� ( ) HVW XQ OHYLHU GRQW OކDSSXL * HVW GDQV XQH FKDSH
TXL WLHQW DX IRQG 0 1 GH OD FDLVVH VRQRUH� &H OHYLHU FRPPXQLTXH ¢ XQ DXWUH ) ,�
GRQW OކDSSXL + HVW DXVVL GDQV XQH FKDSH TXL WLHQW DX P¬PH IRQG� $ OކH[WU«PLW« , HVW
DWWDFK« XQ ೩O�GކDUFKDO , 2� GކHQYLURQ XQH OLJQH GH GLDPªWUH� TXL WLHQW DX ERXW 2 GX
EUDV 2 3 GX OHYLHU FRXO« 2 3 4� $X SRLQW 4 WLHQW SDU XQH SHWLWH FKDUQLªUH VLPSOH� XQH
PLQFH ODPH GH IHU TXL VކDWWDFKH GH P¬PH DX OHYLHU FRPSRV« 5 6 7� GRQW OD SDUWLH 6
7� TXL HVW ¢�SHX�SUªV SHUSHQGLFXODLUH ¢ OD PLQFH ODPH 4 5� HVW OD TXHXH GކXQ GHV
FURFKHWV GLªVHV � XQH SDUHLOOH ODPH WLHQW GH P¬PH DX SRLQW 5� 	 FRPPXQLTXH ¢ XQ
OHYLHU VHPEODEOH DX SU«F«GHQW� DLQVL GH VXLWH� /H SRLQW 9 GX GHUQLHU OHYLHU FRPSRV«
VH MRLQW WR½MRXUV SDU XQH ODPH GH IHU ¢ XQ UHVVRUW ; URXO« HQ VSLUDOH� 	 FކHVW�O¢
OކDVVHPEODJH GH WRXWHV OHV SLªFHV TXL FRPSRVHQW XQH S«GDOH GDQV FHW LQVWUXPHQW�
9HQRQV PDLQWHQDQW ¢ VRQ MHX� MH GLV ¢ VRQ MHX� SDUFH TXކRQ QH VDXURLW H[SOLTXHU OH
P«FDQLVPH GH OކXQH� TXކHQ P¬PH WHPV RQ QކH[SOLTXH FHOXL GHV DXWUHV�

6L OކRQ PHW OH SL« VXU OH EUDV ( * GX OHYLHU ( +� TXH MH VXSSRVH ¬WUH OD S«GDOH GކXW�
OH SRLQW , GHVFHQGUD� GH P¬PH TXH OކH[WU«PLW« 2 � DORUV OHV SRLQWV 5 < =� HWF� GHV
OHYLHUV FRPSRV«V G«FULURQW GHV DUFV HQ VކDSSURFKDQW GH OD W¬WH GH OD KDUSH� HW OHV
TXHXHV 6 7 GHV FURFKHWV VRUWLURQW SDU UDSSRUW ¢ OD IDFH $ GH OD EDQGH� RX UHQWUHURQW
SDU UDSSRUW ¢ OD IDFH :� DORUV OHV FURFKHWV ' VRQW PRQW«V ¢ YLV VXU OHXUV TXHXHV� GH
PDQLªUH TXކLOV WRXFKHURQW WRXWHV OHV FRUGHV XW� OHVTXHOOHV DX OLHX GH YLEUHU GHSXLV OD
WDEOH MXVTXކDX[ REVWDFOHV �� QH YLEUHURQW TXH GHSXLV OD WDEOH MXVTXކDX[ REVWDFOHV ��
FކHVW�¢�GLUH TXކHOOHV VHURQW UDFFRXUFLHV GH OD SDUWLH �� �� TXL HVW «JDOH ¢ XQ VHL]LªPH
GH WRXWH OD FRUGH� PDLV OD WHQVLRQ UHVWDQW OD P¬PH� VL XQH FRUGH VH UDFFRXUFLW�
HOOH GRLW UHQGUH XQ QRXYHDX VRQ TXL VRLW DX SUHPLHU U«FLSURTXHPHQW FRPPH OHV
ORQJXHXUV GHV FRUGHV� 2U SDU OD VXSSRVLWLRQ� OD FRUGH HVW UDFFRXUFLH GކXQ VHL]LªPH�
GRQF OH SUHPLHU VRQ HVW DX VHFRQG FRPPH �� HVW ¢ ��� FކHVW�¢�GLUH TXH OH GHUQLHU
HVW SOXV KDXW TXH OކDXWUH GކXQ VHPL�WRQ PDMHXU � PDLV OH SUHPLHU SDU OކK\SRWKªVH HVW
OކXW QDWXUHO� GRQF OH VHFRQG HVW OކXW GLªVH� 	 FކHVW FH TXކLO IDOODLW H[SOLTXHU�

(Q FHVVDQW GކDSSX\HU OH SL« VXU OD S«GDOH� OH UHVVRUW VSLUDO� TXH OD SUHVVLRQ GX
SL« DYRLW IRUF« ¢ VH EDQGHU� UHPHWWUD� HQ VH U«WDEOLVVDQW� OHV FKRVHV FRPPH HOOHV
«WDLHQW DXSDUDYDQW� 0DLV VކLO \ D GHV GLªVHV WRXW OH ORQJ GH OD SLªFH� SDU H[HPSOH�
VL OD QRWH XW HVW SDU�WRXW GLªVH� TXDQG RQ DXUD EDLVV« OD S«GDOH� SRXU Qކ¬WUH SDV
REOLJ« GކDYRLU WR½MRXUV OH SL« SRV« GHVVXV� RQ OD SRXVVHUD ¢ F¶W«� 3RXU IDYRULVHU
FH PRXYHPHQW� OH OHYLHU ( ) HVW EULV« HQ .� GH PDQLHUH TXH VD SDUWLH ( . SHXW
VH PRXYRLU KRUL]RQWDOHPHQW DXWRXU GX SRLQW .� PDLV VHXOHPHQW GކXQ F¶W«� «WDQW
SRXVV«H� FRPPH QRXV YHQRQV GH GLUH� OD S«GDOH QH SRXUUD UHPRQWHU� ¢�FDXVH TXކHOOH
UHQFRQWUHUD OD FKHYLOOH /� SODF«H H[SUªV SRXU FHOD HQ FHW HQGURLW� SDU FH PR\HQ�
WRXV OHV XW VHURQW GLªVHV� 	 OH SL« TXL VHUD OLEUH SRXUUD IDLUH OHV GLªVHV DFFLGHQWHOV
TXL SRXUUDLHQW VH UHQFRQWUHU GDQV OD SLªFH�

3RXU HPS¬FKHU TXH OH EDV GHV S«GDOHV QH VH G«WUXLVH� VRLW SDU OކKXPLGLW«� SDU OD
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SRXVVLªUH� RX SDU OH FKRF GH TXHOTXHV DXWUHV FRUSV «WUDQJHUV� RQ DGDSWH XQ GRXEOH
IRQG �� �� ¢ OD KDUSH� 	 RQ HQYHORSSH OކHQWUH�GHX[ SDU XQH EDQGH O«JªUH GH ERLV�
RX SDU OD FRQWLQXLW« GHV IDFHV ODW«UDOHV GH OD FDLVVH VRQRUH� HQ ODLVVDQW GH SHWLWHV
IHQ¬WUHV SRXU SDVVHU OHV TXHXHV GHV S«GDOHV� (Q೩Q RQ FRXYUH OH GHYDQW GX PRQWDQW
%� GH P¬PH TXH OH GHYDQW GH OD EDQGH &� OކXQ 	 OކDXWUH GކXQH SODQFKH PLQFH� D೩Q
GH JDUDQWLU GކLQVXOWH FH TXH FKDFXQH GH FHV SLªFHV FRQWLHQW GDQV VRQ LQWHULHXU�

,O QRXV UHVWH HQFRUH ¢ GLUH SRXUTXRL OD EDQGH & HVW FRXUE«H HQ�GHGDQV� HW SRXUTXRL
OD FDLVVH VRQRUH HVW SOXV JURVVH YHUV OH EDV� �r� &HX[ TXL MR¾HQW GH FHW LQVWUXPHQW
RQW UHPDUTX«� ORUVTXH OD EDQGH & HVW GURLWH� TXH TXRLTXH OHV FRUGHV OHV SOXV
PLQFHV VRLHQW EHDXFRXS SOXV FRXUWHV TXH OHV JURVVHV� FHSHQGDQW HOOHV FDVVRLHQW
FRQVWDPPHQW SOXV VRXYHQW TXH OHV DXWUHV� GކR» LOV RQW FRQFOX TXކLO IDOORLW� SRXU OHXU
GRQQHU SOXV GH U«VLVWDQFH� OHV UDFFRXUFLU GDYDQWDJH � 	 FކHVW FH TXކRQ D IDLW HQ
FRXUEDQW OD WUDYHUVH� �r� &RPPH OHV SHWLWHV FRUGHV VކDWWDFKHQW YHUV OH KDXW GH OD
FDLVVH VRQRUH� 	 OHV JURVVHV YHUV OH EDV� 	 TXH OHV VRQV TXH UHQGHQW FHOOHV�FL RQW
SOXV GކLQWHQVLW« TXH OHV VRQV TXH UHQGHQW FHOOHV�O¢� LO «WRLW Q«FHVVDLUH GH IDLUH OD
FDLVVH SOXV YDVWH 	 SOXV IRUWH DX[ HQGURLWV R» VRQW DWWDFK«HV OHV JURVVHV� TXކ¢ FHX[
R» VRQW DWWDFK«HV OHV SHWLWHV� D೩Q TXކLO \ H½W GDQV OH ERLV GH OD FDLVVH XQH LQHUWLH
SURSRUWLRQQ«H ¢ OކLQWHQVLW« GHV VRQV� 	 TXH OH YROXPH GކDLU UHQIHUP«� GH P¬PH TXH
FHOXL TXL HQYLURQQH OD FDLVVH LPP«GLDWHPHQW� I½W GDQV XQH HVSHFH GH SURSRUWLRQ
DYHF OD IRUFH GH FHV VRQV� /D PHLOOHXUH KDUSH VDQV�GRXWH VHURLW FHOOH R» OD IRUFH GX
VRQ VHURLW HQ «TXLOLEUH DYHF OHV SDUWLHV FRUUHVSRQGDQWHV GH OD FDLVVH VRQRUH�

&HW LQVWUXPHQW UHQG GHV VRQV GRX[ 	 KDUPRQLHX[� LO HVW WUªV�WRXFKDQW 	 SOXV SURSUH
¢ H[SULPHU OD WHQGUHVVH 	 OD GRXOHXU� TXH OHV DXWUHV D೨HFWLRQV GH Oކ¤PH� /HV FRUGHV
GH OD KDUSH YHXOHQW ¬WUH WRXFK«HV DYHF PRG«UDWLRQ� DXWUHPHQ WHOOHV UHQGURLHQW GHV
VRQV FRQIXV� FRPPH IHUDLW OH FODYHFLQ� VL OHV YLEUDWLRQV GHV FRUGHV Qކ«WDLHQW SDV
DUU¬W«HV SDU XQ REVWDFOH� (Q೩Q MH GLUDL SRXU ೩QLU� TXH OHV ,UODQGDLV VRQW HQWUH WRXV
OHV SHXSOHV FHX[ TXL SDVVHQW SRXU MR¾HU OH PLHX[ GH FHW LQVWUXPHQW� &HW DUWLFOH D
«W« GRQQ« SDU 0� OH FRPWH GH +2*+(16.,� TXL YHXW ELHQ QRXV SHUPHWWUH GH OXL
UHQGUH LFL� HQ OH QRPPDQW� XQ W«PRLJQDJH SXEOLF GH UHFRQQDLVVDQFH� FކHVW SHXW�¬WUH
OH SOXV PRGHVWH 	 OH SOXV KDELOH MR¾HXU GH KDUSH� ,O \ MRLQW OD FRQQDLVVDQFH GH OD
SOXV SURIRQGH 	 EULOODQWH KDUPRQLH DX JR½W QREOH GކXQ KRPPH GH TXDOLW« TXL D ELHQ
SUR೜W« GކXQH «GXFDWLRQ SURSRUWLRQQ«H ¢ VD KDXWH QDLVVDQFH� >%@

7UDQVODWLRQ�

+$53� �+LVW� $QF� 	 /XWKLHU�� >$QFLHQW +LVWRU\� /XWKLHU@ +RJKHQVNL� &DKXVDF �3DJH
�����

+$53� V� I� �+LVW� $QF� 	 /XWKLHU�� 0XVLFDO LQVWUXPHQW� ,WV RULJLQ LV YHU\ DQFLHQW�
'DYLG SOD\HG XSRQ LW WR VLQJ WKH /RUGކV SUDLVHV� DQG WKH PHORGLRXV VRXQGV WKDW KH
PDGH SUHYHQWHG 6DXO WR EH WRUPHQWHG E\ WKH GHYLO� 7KH KDUS RI WKH SURSKHW�NLQJ
ZDV QRW WKDW RI WRGD\� KH PLJKW KDYH EHHQ GDQFLQJ LQ IURQW RI WKH DUN SOD\LQJ WKLV
LQVWUXPHQW� ,W LV QRW NQRZQ ZKDW ZDV WKH KDUS RI 'DYLG� DQG ZKR ZDV WKH LQYHQWRU
RI LW� 7KH QDPHV RI WKH LQYHQWRUV RI XVHIXO RU DJUHHDEOH WKLQJV DUH DOPRVW DOZD\V
EXULHG LQ WKH GDUNQHVV RI WLPH� OHVV GXH WR WKH ZULWLQJV RI WKRVH ZKR ZDQW WR NHHS
WKHVH QDPHV IRU SRVWHULW\ EHLQJ ORVW� EHFDXVH WKH JUHDWHVW SDUW RI RXU LQYHQWLRQV
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DUH WKH ZRUN QRW RI D PDQ EXW RI PHQ� 7KHUHIRUH� LW LV TXLWH QDWXUDO WR WKLQN WKDW
WKRVH ZKR FDPH DIWHU� SUHVVHG E\ WKH VDPH QHHGV 	 H[FLWHG E\ WKH VDPH SDVVLRQV�
KDYH QRW IDLOHG WR SHUIHFW ZKDW ZDV DW ೩UVW LPSHUIHFWO\ GUDIWHG� DQG ZKLFK GR QRW
\HW PHULW WKH QDPH RI WKH LQYHQWLRQ�

,W LV DSSDUHQW WKDW WKH KDUS ZDV ERUQ� DV ZHOO DV DOO WKH LQVWUXPHQWV RI 0XVLF� LQ WLPHV
RI DEXQGDQFH DQG RI MR\� ZKHUH VKH LV WKH UHVXOW RI UHVHDUFK RI VRPH VSHFXODWLYH
ORYHU RI 0XVLF�

7KLV LQVWUXPHQW �3ODWH RI /XWKLHU� FRQVLVWV RI WKUHH PDLQ SDUWV� �� D ER[ $ PDGH RI
ZRRG OLJKW DQG VRXQG� � r� D VXSSRUW %� VROLG ZKHQ WKH KDUS LV VLPSOH� EXW KROORZ
ZKHQ WKH KDUS LV RUJDQLVHG� � r� D VWULS & RI SLQV WR DWWDFK WKH VWULQJV WKDW DUH KHOG
DW WKH RWKHU HQG� DW WKH WDEOH RU XSSHU SDUW RI WKH VRXQGER[� 7KLV EDQG DOVR FRQWDLQV
VRPH KRRNV G� WKDW FDQ PRYH IRUZDUG DQG EDFNZDUG� WR PDNH WKH VKDUSV� ,W LV
REOLJHG� WR PDNH WKHVH QRWHV RQ WKH KDUS� E\ SUHVVLQJ RQ RQH RI WKHVH KRRNV ZLWK
WKH OHIW KDQG� XQWLO LW WRXFKHV WKH VWULQJ� ZKLFK LV VKRUWHQHG E\ D VL[WHHQWK SDUW RI LWV
OHQJWK� DQG PDNHV WKH VRXQG ULVH E\ D VHPL�WRQH� EXW LW ZDV ZLHOG\� 7R OHW RQH KHDU�
WKH UHDGHUV VKRXOG NQRZ WKDW WR YLEUDWH WKH VWULQJV RI WKLV LQVWUXPHQW� RQH SOXFNV
ZLWK WKH ೩QJHUV� ULJKW KDQG XVXDOO\ SOD\V DERYH� DQG OHIW DFFRPSDQLHV� WKXV LQ
SODFHV ZKHUH WKHUH DUH VKDUSV RQH LV REOLJHG WR OHDYH WKH XSSHU DORQH� VLQFH WKH KDQG
ZKLFK RXJKW WR DFFRPSDQ\� PRYHV WKH KRRNV� 7R UHPHG\ WKLV LPSHUIHFWLRQ� SHGDOV
DUH DGGHG WR WKLV LQVWUXPHQW� DQG WKHQ LW LV VDLG WR EH RUJDQLVHG� :H ZLOO UHYHDO WKH
DUW ZLWK ZKLFK WKHVH SHGDOV DUH PDGH� WKHQ ZH ZLOO H[SODLQ WKHLU PHFKDQLVP� LQ
RUGHU QRW WR FRQIXVH WKH GUDZLQJ� ZH ZLOO WUDFH RQH RI WKH SHGDOV� WKH UHDGHU ZLOO
VXSSO\ HDVLO\ WKH RWKHUV� LW LV VX೨LFLHQW WR NQRZ WKDW WKHUH PXVW EH DV PDQ\ DV WKH
QRWHV LQ WKH RFWDYH� WKDW LV WR VD\ VHYHQ� ( ) LV D OHYHU ZKLFK VXSSRUWV� * LV D FRYHU
WKDW KROGV GRZQ 0 1 WR WKH EDVH RI WKH VRXQGER[� 7KLV OHYHU FRPPXQLFDWHV ZLWK
DQRWKHU ) ,� ZKLFK VXSSRUWV + ZKLFK LV D FRYHU WKDW KROGV LW GRZQ WR WKH VDPH EDVH�
$W WKH H[WUHPLW\ , DWWDFKHG WR D EUDVV LUH , 2� DERXW D OLQH LQ GLDPHWHU� ZKLFK KROGV
WKH HQG RI 2 WR WKH DUP WKH 2 3 WR WKH FDVW OHYHU 2 3 4� $W WKH WLS RI 4� KHOG E\ D
VPDOO VLQJOH KLQJH� D WKLQ LURQ EODGH WKDW DWWDFKHV WR WKH VDPH FRPSRXQG OHYHU RI 5
6 7� WKHUHIRUH D SDUW RI 6 7� ZKLFK LV QHDUO\ SHUSHQGLFXODU WR WKH WKLQ EODGH 4 5� LV
WKH HQG RI RQH RI WKH VKDUS KRRNV� D VLPLODU EODGH KROGV WKH VDPH WR SRLQW 5� DQG
FRPPXQLFDWHV ZLWK D OHYHU VLPLODU WR WKH SUHYLRXV� DQG VR RQ� 7KH SRLQW 9 RI WKH
ODVW FRPSRXQG OHYHU LV DWWDFKHG VWLOO E\ DQ LURQ EODGH WR D VSULQJ ; UROOHG LQ D VSLUDO�
DQG WKDW LV WKH DVVHPEO\ RI DOO WKH SDUWV WKDW PDNH XS D SHGDO RQ WKLV LQVWUXPHQW�
:H QRZ FRPH WR KLV SOD\LQJ� , VDLG WR KLV SOD\LQJ� EHFDXVH RQH FDQQRW H[SODLQ WKH
PHFKDQLVP RI RQH� DW WKH VDPH WLPH DV H[SODLQLQJ WKH RWKHUV�

,I RQH SXWV WKH IRRW RQ WKH DUP ( * WR OHYHU ( + � ZKLFK , DVVXPH WR EH WKH SHGDO
&� WKH WLS RI , ZLOO GHVFHQG� DV ZLOO WKH H[WUHPLW\ 2� WKHQ WKH WLSV RI 5 < =� HWF� WKH
FRPSRXQG OHYHUV PDNH DQ DUFK DSSURDFKLQJ WKH KHDG RI WKH KDUS� DQG WKH HQG 6
7 RI WKH KRRNV HPHUJH LQ IURQW $ RI WKH VWULS� ZKHUH WKH\ UH�HQWHU ZLWK UHVSHFW WR
WKH IURQW :� WKHQ WKH KRRNV ' DUH PRXQWHG ZLWK VFUHZV DW WKHLU HQGV� LQ D ZD\
WKDW WKH\ WRXFK DOO WKH VWULQJV &� WKRVH ZKLFK LQVWHDG RI YLEUDWLQJ IURP WKH WDEOH
WR WKH REVWDFOH �� WKH\ YLEUDWH IURP WKH WDEOH WR WKH REVWDFOHV �� WKDW LV WR VD\ WKH\
ZLOO EH VKRUWHQHG E\ WKH VHFWLRQ �� �� ZKLFK LV HTXDO WR RQH VL[WHHQWK RI WKH HQWLUH
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VWULQJ� EXW WKH WHQVLRQ UHPDLQV WKH VDPH� LI D FKRUG LV VKRUWHQHG� LW VKRXOG PDNH D
QHZ VRXQG ZKLFK RXJKW WR EH WKH ೩UVW UHFLSURFDO WR WKH OHQJWKV RI WKH VWULQJV� %\
WKLV VXSSRVLWLRQ� WKH VWULQJ LV VKRUWHQHG E\ D VL[WHHQWK� WKHUHIRUH WKH ೩UVW VRXQG
LV WKH VHFRQG DV �� LV WR ��� WKDW LV WR VD\ WKH ODVW LV KLJKHU WKDQ WKH RWKHU PDMRU
VHPLWRQHV� EXW WKH ೩UVW E\ K\SRWKHVLV & QDWXUDO� VR WKH VHFRQG LV & VKDUS� 	 WKLV LV
ZKDW KH KDG WR H[SODLQ�

%\ FHDVLQJ WR SUHVV WKH IRRW RQ WKH SHGDO� WKH VSLUDO VSULQJ� ZKLFK WKH SUHVVXUH RI
WKH IRRW KDG IRUFHG WR EHQG LW� UHWXUQV� DQG UH�HVWDEOLVKHV� WKLQJV KRZ WKH\ ZHUH
DSSDUHQWO\ EHIRUH� %XW LI WKHUH DUH VKDUSV WKURXJKRXW WKH SLHFH� IRU H[DPSOH� LI WKH
QRWH & LV HYHU\ZKHUH VKDUS� ZKHQ ZH KDYH ORZHUHG WKH SHGDO� QRW WR EH REOLJHG
WR KDYH DOZD\V WKH IRRW SODFHG DERYH� LW ZLOO SXVK LW WR WKH VLGH� 7R IDYRXU WKLV
PRYHPHQW� WKH OHYHU ( ) LV EURNHQ DW .� LQ D ZD\ WKDW WKH SDUW ( . FDQ PRYH
KRUL]RQWDOO\ DURXQG WKH SRLQW .� EXW RQO\ WR RQH VLGH� EHLQJ SXVKHG� DV ZH KDYH
VDLG� WKH SHGDO ZLOO QRW JR EDFN XS� GXH WR PHHWLQJ WKH SLQ /� SODFHG RQ SXUSRVH DW
WKLV SODFH� E\ WKLV PHDQV� DOO & ZLOO EH VKDUS� 	 WKH IRRW WKHUH ZLOO EH IUHH WR PDNH
WKH VKDUS DFFLGHQWDOV DUH PHW GXULQJ WKH SLHFH�

7R SUHYHQW WKDW WKH ERWWRP RI WKH SHGDOV DUH QRW GHVWUR\HG E\ PRLVWXUH� E\ GXVW�
RU E\ WKH VKRFN RI VRPH RWKHU IRUHLJQ ERGLHV� RQH ೩WV D GRXEOH EDVH �� �� RQ WKH
KDUS� DQG ZUDSV EHWZHHQ D OLJKW VWULS RI ZRRG� RU IRU WKH FRQWLQXLW\ RI WKH ODWHUDO
VLGHV RI WKH VRXQGER[� OHDYLQJ VPDOO ZLQGRZV IRU WKH HQGV RI WKH SHGDOV WR SDVV
WKURXJK� )LQDOO\� RQH FRYHUV WKH VXSSRUW %� DV ZHOO DV WKH IURQW RI WKH VWULS &� RQH
DQG WKH RWKHU ZLWK D WKLQ ERDUG� WR HQVXUH DJDLQVW LQMXU\ WR HDFK SLHFH FRQWDLQHG LQ
LWV LQVLGH�

,W OHDYHV XV MXVW WR VD\ ZK\ WKH VWULS & LV EHQW LQVLGH� DQG ZK\ WKH VRXQG LV ELJJHU
QHDUHU WKH EDVV� �� 7KRVH ZKR SOD\ WKLV LQVWUXPHQW ZLOO QRWLFH� ZKHQ WKH VWULS
& LV VWUDLJKW� WKDW DOWKRXJK WKH WKLQQHU VWULQJV DUH PXFK VKRUWHU WKDQ WKH ELJJHU
RQHV� KRZHYHU� WKH\ FRQVWDQWO\ EUHDN PRUH RIWHQ WKDQ WKH RWKHUV� KHQFH LW FDQ
EH FRQFOXGHG WKDW LW LV QHFHVVDU\ WR JLYH WKHP PRUH UHVLVWDQFH� WR VKRUWHQ LV
DGYDQWDJHRXV� 	 WKLV LV PDGH E\ EHQGLQJ WKH FURVV� � r� $V WKH VPDOO VWULQJV DUH
DWWDFKHG WR WKH WRS RI WKH VRXQGER[� DQG WKH ODUJH RQHV WRZDUGV WKH ERWWRP� DQG
WKH VRXQGV WKDW WKH\ UHQGHU KHUH DUH ZLWK PRUH LQWHQVLW\ WKDQ WKH VRXQGV WKDW DUH
PDGH WKHUH� LW ZDV QHFHVVDU\ WR PDNH WKH ZLGHVW 	 VWURQJHVW ER[ SRVVLEOH ZKHUH
WKH ELJJHVW VWULQJV DUH DWWDFKHG� WKDQ WKRVH ZKHUH WKH VPDOOHU RQHV DUH DWWDFKHG�
VR WKDW WKHUH ZRXOG EH DQ LQHUWLD RQ WKH ZRRG RI WKH VRXQGER[ SURSRUWLRQDO WR WKH
LQWHQVLW\ RI VRXQGV� DQG WKH YROXPH RI VWDOH DLU� WKH VDPH ZKLFK VXUURXQGV WKH
LPPHGLDWH ER[� LV LQ D NLQG RI SURSRUWLRQ WR WKH VWUHQJWK RI WKHVH VRXQGV� 7KH EHVW
KDUS QR�GRXEW ZRXOG EH RQH ZKHUH WKH VWUHQJWK RI VRXQG ZRXOG EH LQ HTXLOLEULXP
ZLWK WKH FRUUHVSRQGLQJ SDUWV RI WKH VRXQGER[�

7KLV LQVWUXPHQW UHQGHUV VRIW VRXQGV DQG KDUPRQLRXV� LW LV YHU\ WRXFKLQJ 	 PRUH
DSSURSULDWH LQ H[SUHVVLQJ WHQGHUQHVV 	 SDLQ� WKDQ WKH RWKHU D೨HFWLRQV RI WKH VRXO�
7KH VWULQJV RI WKH KDUS RXJKW WR EH WRXFKHG ZLWK FDUH� RWKHUZLVH� WKH\ UHQGHU
VRXQGV WKDW DUH FRQIXVLQJ� DV PDGH RQ WKH KDUSVLFKRUG� ZKHQ WKH YLEUDWLRQV RI WKH
VWULQJV DUH QRW VWRSSHG E\ DQ REVWDFOH� )LQDOO\� , ZLOO VD\ DW WKH HQG� WKDW WKH ,ULVK
DUH DERYH DOO WKH SHRSOH ZKR SOD\ WKLV LQVWUXPHQW WKH EHVW� 7KLV DUWLFOH ZDV JLYHQ
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E\ &RXQW +2*+(16.,� ZKR ZDQWV WR KHOS XV PDNH LW KHUH� QDPLQJ LW� D SXEOLF
WHVWLPRQ\ RI JUDWLWXGH� WKLV LV SHUKDSV WKH PRVW PRGHVW 	 PRVW VNLOIXO SOD\HU RI WKH
KDUS� +H MRLQV WKH NQRZOHGJH RI WKH SURIRXQGHVW 	 EULOOLDQW KDUPRQ\ ZLWK QREOH
WDVWH RI D PDQ RI TXDOLW\ ZKR HQMR\HG D SURSRUWLRQDWH HGXFDWLRQ VXLWDEOH WR KLV
QREOH ELUWK� >%@
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/D YLJQHWWH UHSU«VHQWH OކDWWHOLHU GކXQ /XWKLHU� R» VRQW SOXVLHXUV FRPSDJQRQV RFFXS«V
¢ GL೨«UHQV REMHWV GH FHW $UW�

)LJ� �� &RPSDJQRQ TXL UDERWH OD WDEOH GކXQ LQVWUXPHQW SODF«H VXU Oކ«WDEOL�

�� &RPSDJQRQ RFFXS« ¢ IDLUH OD FRQVROH GކXQH KDUSH� 2Q YRLW TXކLO SHUFH OHV
WURXV GHV FKHYLOOHV�

�� &RPSDJQRQ TXL DFKHYH XQ YLRORQ�
�� $XWUH FRPSDJQRQ TXL YHUQLW OH EUDV 	 OD FRQVROH GކXQH KDUSH RUJDQLV«H� /H
EUDV HVW HQW« SRXU OD FRPPRGLW« GH OކRXYULHU VXU XQ E¤WRQ ¢ SL« TXH OކRQ YRLW
HQ D� 2Q YRLW HQ E XQ FRUSV GH EDVVH TXL YLHQW Gކ¬WUH FROO«� 	 TXL HVW SUHVV«
SDU GHV KDSSHV ¢ YLV MXVTXކ¢ FH TXކLO VRLW VHF�

�� &RUSV VRQRUH GކXQH KDUSH G«WDFK« GX EUDV 	 GH OD FRQVROH� TXH OކRXYULHU ೩J�
�� YHUQLV� F OD WDEOH GX FRUSV VRQRUH� G OH FUDPSRQ GH IHU TXL XQLW OH EUDV
DX FRUSV VRQRUH� H GHX[ SLWRQV RX FKHYLOOHV GH IHU TXL XQLVVHQW OD FRQVROH DX
FRUSV GH OD KDUSH�

�� +DUSH RUJDQLV«H PRQW«H 	 WRXWH ೩QLH�
�� I� 9LHOOH HQ OXWK WRXWH ೩QLH� J� Oކ«WXL GH OD YLHOOH� /H VXUSOXV GH OކDWWHOLHU
FRQWLHQW GL೨«UHQV LQVWUXPHQV ¢ FRUGHV 	 ¢ YHQW�

7UDQVODWLRQ

3/$7( ;9,,,�

7KLV GUDZLQJ UHSUHVHQWV WKH DWHOLHU RI D /XWKLHU� ZKHUH VHYHUDO FRPSDQLRQV DUH
EXV\ ZLWK GL೨HUHQW LWHPV RI WKLV $UW�

)LJ� �� $ &RPSDQLRQ ZKR SODQHV WKH WDEOH RI DQ LQVWUXPHQW SODFHG RQ WKH ZRUNEHQFK�

�� $ &RPSDQLRQ EXV\ PDNLQJ WKH QHFN RI D KDUS� 2QH VHHV WKDW KH SLHUFHV WKH
KROHV IRU WKH SLQV�

�� $ &RPSDQLRQ WKDW FRPSOHWHV D YLROLQ�
�� $QRWKHU FRPSDQLRQ ZKR YDUQLVKHV WKH DUP 	 WKH QHFN RI DQ RUJDQLVHG KDUS�
7KH DUP LV JUDIWHG IRU WKH FRQYHQLHQFH RI WKH ZRUNHU RQ D ZDONLQJ VWLFN WKDW
RQH FDQ VHH LQ �ފDމ 2QH FDQ VHH LQ ފEމ WKH ERG\ RI D EDVV WKDW KDV WR EH JOXHG�
DQG ZKLFK LV SUHVVHG E\ WKH VFUHZ FODPSV XQWLO LW LV GU\�

�� 6RXQGER[ RI KDUS GHWDFKHG IURP WKH DUP DQG WKH QHFN� WKH ZRUNHU ೩J� ��
YDUQLVKHV� ފFމ VRXQGERDUG� ފGމ LURQ FODPS WKDW FRQQHFWV WKH DUP WR WKH
VRXQGER[� ފHމ WZR SOXJV RU LURQ SLQV WKDW OLQN WKH QHFN WR WKH VRXQGER[�

� 2UJDQLVHG KDUS DVVHPEOHG DQG FRPSOHWHO\ ೩QLVKHG�

�� +XUG\�JXUG\ FRPSOHWHO\ ೩QLVKHG� ފJމ WKH FDVH RI DQ ROG KXUG\�JXUG\� 7KH
UHPDLQV RI WKH DWHOLHU FRQWDLQLQJ GL೨HUHQW VWULQJHG DQG ZLQG LQVWUXPHQWV�
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+DUSH RUJDQLV«H

»QWLTXLW$ކ/ OD SOXV UHFXO«H IDLW PHQWLRQ GH OD KDUSH� FRPPH GކXQ LQVWUXPHQW
VXS«ULHXU DX[ DXWUHV ¢ WRXV «JDUGV� LVWRLUH+ކ/ VDFU«H HQ IDLW OކLQVWUXPHQW IDYRUL GX
IDPHX[ SURSKHWH URL� 	 OHV +«EUHX[ GH FH WHPV OH FRQQRLVVRLHQW VRXV OHV QRPV GH
QDEOH� F\WKDUH RX KD]XU� 	 GH NLQQRU TXL DYRLW DORUV OD IRUPH GކXQ WULDQJOH DFXWDQJOH
RX GކXQ ̍� SRUWDQW VLPSOHPHQW QHXI FRUGHV� /HV *UHFV� FކHVW � ¢ � GLUH OHV 6\ULHQV�
OHV 3KU\JLHQV �0«P� GHV ,QVF� 7� ,9� S� ����� OކHPSOR\HUHQW VRXV OH QRP GH WULJRQRQ�
¢ FDXVH GH VD ೩JXUH� 	 OH PRQWHUHQW GކXQ SOXV JUDQG QRPEUH GH FRUGHV� OHVTXHOOHV
«WRLHQW UHODWLYHV ¢ OHXU V\VW¬PH GH PXVLTXH� 9R\H] /\UH� 6\VWHPH� (FKHOOH RX
*DPPH� (QVXLWH OHV &HOWHV� SHUHV GHV *DXORLV 	 GHV *HUPDLQV� DLQVL TXH OHV $QJOR �
6D[RQV� VH GLVWLQJXHUHQW SDU OHXU JR½W SRXU OD 0XVLTXH� 	 SULQFLSDOHPHQW SDU OD
PDQLHUH GH SLQFHU FHW LQVWUXPHQW� 	 VL SHQGDQW SOXVLHXUV VLHFOHV «FRXO«V OD KDUSH
SDUR°W DYRLU «W« RXEOL«H� HOOH D FHOD GH FRPPXQ DYHF WRXV OHV $UWV HQ J«Q«UDO� TXL
QކRQW UHSULV YLJXHXU TXކDSUªV OD UHQDLVVDQFH GHV /HWWUHV� ,O «WRLW HQ೩Q U«VHUY« ¢
QRV MRXUV GH YRLU FHW LQVWUXPHQW SRUW« ¢ XQ GHJU« GH SHUIHFWLRQ TXކLO QކD MDPDLV
SX DYRLU� HVWކ& SDU FHWWH UDLVRQ TXH QRXV FUR\RQV Q«FHVVDLUH GH QRXV «WHQGUH LFL
XQ SHX� WDQW VXU VD FRQVWUXFWLRQ� VRQ P«FKDQLVPH� TXH VXU VRQ «WHQGXH 	 VXU OD
PDQLHUH GH OH SLQFHU� 1RXV SHQVRQV GކDXWDQW PLHX[ HQFRUH OH GHYRLU IDLUH� TXH FHW
LQVWUXPHQW DXTXHO QXO DXWUH QކHVW FRPSDUDEOH� HVW OH VHXO DXMRXUGކKXL TXL WULRPSKH
¢ MXVWH WLWUH� 	 TXL GHYLHQW OކREMHW GH OކDPXVHPHQW GކXQ VH[H Q« VHQVLEOH� TXL� ORLQ
GH VH UHIXVHU DX[ «PRWLRQV TXH OD KDUSH VDLW H[FLWHU GDQV QRV DPHV SDU OD GRXFHXU
GH VRQ KDUPRQLH 	 OD VXDYLW« GH VHV VRQV� OXL SU¬WH HQFRUH GHV VHFRXUV IDYRUDEOHV�
D೩Q GކHQ DXJPHQWHU OH FKDUPH�

'HVFULSWLRQ DEU«J«H GH OD +DUSH RUJDQLV«H�

&HW LQVWUXPHQW KDXW HQYLURQ GH TXDWUH SL«V� HVW GH OD ೩JXUH ¢ � SHX � SUªV GކXQ
WULDQJOH VFDOHQH� FކHVW � ¢ � GLUH ¢ WURLV F¶W«V LQ«JDX[� /D KDUSH HVW FRPSRV«H GH WURLV
SDUWLHV� /H FRUSV SULQFLSDO� FHOXL TXL U«೪«FKLW OH VRQ GHV FRUGHV� 	 TXކRQ DSSHOOH SDU
FHWWH UDLVRQ OH FRUSV VRQRUH� VH FRQVWUXLW GH KXLW SDQV GH ERLV DVVHPEO«V 	 FROO«V
OHV XQV SUªV GHV DXWUHV� VXU OHVTXHOV OD WDEOH HVW SRV«H� &HWWH WDEOH HVW GH VDSLQ� 	
D VL[ RXLHV RX RXYHUWXUHV IDLWHV HQ IRUPH GH WUH೬H� GH URVHWWH RX DXWUHPHQW� /H
FRUSV VXS«ULHXU TXކRQ DSSHOOH HQ $OOHPDJQH FODYLHU 	 HQ )UDQFH FRQVROH� ¢ FDXVH
GH VD ೩JXUH� HVW SHUF« GކDXWDQW GH WURXV� 	 SRUWH DXWDQW GH FKHYLOOHV GH IHU TXކLO \ D
GH FRUGHV� 	 OH WURLVLHPH FRUSV DSSHOO« EUDV� TXL QކHVW FRQVLG«U«� UHODWLYHPHQW ¢ OD
FRQVWUXFWLRQ GH OD KDUSH� TXH FRPPH XQ DUFERXWDQW Q«FHVVDLUH DX VRXWLHQ GHV DXWUHV
FRUSV� UHQIHUPH LQW«ULHXUHPHQW VHSW WULQJOHV PRELOHV FRUUHVSRQGDQWHV ¢ DXWDQW GH
UHVVRUWV SUDWLTX«V GDQV OH FODYLHU� OHVTXHOOHV VRQW GLULJ«HV GDQV OކDQJOH OH SOXV DLJX�
RX OH SL« GH OކLQVWUXPHQW� SDU GHV OHYLHUV DWWHQDQW ¢ VHSW S«GDOHV GH IHU GHVWLQ«HV
¢ OކDFWLRQ GHV SL«V� 3DU FH PRXYHPHQW P«FKDQLTXH OHV UHVVRUWV DJLVVHQW GDQV OH
FODYLHU 	 IRQW PRXYRLU GHV FURFKHWV SDU OH PR\HQ GHVTXHOV OHV FRUGHV VRQW DWWLU«HV 	
೩[«HV VXU GH SHWLWV VLOOHWV� HQ VRUWH TXH SDU OD GLVWDQFH SURSRUWLRQQ«H GH FHV VLOOHWV
DX[ FKHYLOOHV� OHV FRUGHV GH P¬PH QRP� RFWDYHV OHV XQHV GHV DXWUHV� 	 SDU FH PR\HQ
UDFFRXUFLHV GކXQ VHL]LHPH GH OHXU ORQJXHXU� GHYLHQQHQW SOXV DLJX­V� ORUVTXކRQ OHV
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SLQFH� GHO¢ OHV GHPL � WRQV� &H P«FKDQLVPH WUªV � LQJ«QLHX[ D «W« LQYHQW«� D೩Q GH
UHQGUH FHW LQVWUXPHQW VXVFHSWLEOH GH WRXWHV OHV PRGXODWLRQV SRVVLEOHV�

/HV KDUSHV RUJDQLV«HV RQW ¢ � SHX � SUªV Oކ«WHQGXH GކXQ FODYHFLQ ¢ JUDQG UDYDOHPHQW�
HOOHV VRQW PRQW«HV RUGLQDLUHPHQW GH �� RX GH �� FRUGHV GLYHUVHPHQW FRORU«HV�
GRQW OD SOXV JUDYH HVW ¢ OކXQLVVRQ GX SUHPLHU VL E«PRO GHV EDVVHV GX JUDQG FODYLHU�
	 OD SOXV DLJX­ ¢ OކXQLVVRQ GX GHUQLHU ID RX GX GHUQLHU OD GDQV OHV GHVVXV� FކHVW
FH TXކLQGLTXHQW GDQV OD WDEOH J«Q«UDOH GX UDSSRUW GH Oކ«WHQGXH GHV YRL[ 	 GHV
LQVWUXPHQV FRPSDU«V DX FODYHFLQ� 3O� ;9,,,� OHV QRPEUHV �� 	 �� WHUPHV H[WU¬PHV
TXL UHQIHUPDQW WRXV OHV LQWHUP«GLDLUHV� U«SRQGHQW DX[ DXWUHV FRUGHV� 4XHOTXHV
KDUSHV RQW XQH FRUGH DX JUDYH GH SOXV� ODTXHOOH U«SRQG DX OD GHV EDVVHV GX FODYLHU�
FކHVW FH TXކRQ LQGLTXH GDQV OD P¬PH WDEOH SDU XQH DVW«ULTXH� GކDLOOHXUV FHWWH DGGLWLRQ
QކHVW SDV J«Q«UDOH� 4XDQW ¢ OD GLYHUVLW« GHV FRXOHXUV TXL UHJQH HQWUH FHV FRUGHV�
HOOH HVW WHOOH TXH WRXWHV OHV FRUGHV TXL VRQQHQW OކXW� VRQW URXJHV� 	 TXH WRXWHV FHOOHV
TXL VRQQHQW OH ID� VRQW EOHXHV� OHV DXWUHV UHVWHQW EODQFKHV FކHVW � ¢ � GLUH GH OD
FRXOHXU TXL OHXU HVW QDWXUHOOH�

&H TXL GHYLHQW XQH DXWRULW« GH SOXV SRXU OކRSLQLRQ TXH FHW LQVWUXPHQW «WRLW HQ XVDJH
FKH] OHV *UHFV� FDU FHX[ TXކLOV HPSOR\RLHQW� FRPPH QRXV OކDYRQV G«M¢ GLW� VRXV OH
QRP GH WULJRQRQ 	 GH VLPLFKRQ� «WRLHQW PRQW«V GX WHPV GH 7LPRWK«H OH 0LO«VLHQ
VHORQ VRQ V\VW¬PH� FކHVW � ¢ � GLUH FKURPDWLTXHPHQW� 	 OHV FRUGHV U«SRQGRLHQW
DX[ FDUDFWHUHV SHLQWV FRORU«V RX PDUTX«V� GX PRW FKURPD� 2U FH V\VW¬PH SRUWRLW
GRQF DORUV OHV FRUGHV DSSHOO«HV PRELOHV GH GL೨«UHQWHV FRXOHXUV� FHOXL GH OD KDUSH
G«WHUPLQH H[DFWHPHQW FHV P¬PHV FRUGHV GH TXDWUH HQ TXDWUH� GRQF LO QH GL೨HUH
DXFXQHPHQW ¢ FHW «JDUG GH OކDQFLHQ V\VW¬PH GHV *UHFV� $LQVL� SXLVTXH OHV XW 	 OHV ID�
DSSHOO«V FKH] FHV SHXSOHV K\SDWRQ FKURPDWLTX«� PHVRQ FKURPDWLTX«� V\QHPPHQRQ
FKURPDWLTX«� GLH]HXJPHQRQ FKURPDWLTX«� K\SHUEROHRQ FKURPDWLTX«� VRQW HQFRUH
OHV P¬PHV FRUGHV FKURPDWLTXHV RX FRORU«HV TXL VXEVLVWHQW DFWXHOOHPHQW GDQV OD
KDUSH� FHOD VHUW ¢ SURXYHU SOXW¶W OކDQFLHQQHW« GH FHW LQVWUXPHQW� TXH OHV PR\HQV
GކHQ IDFLOLWHU OD SUDWLTXH� DLQVL TXH OH SU«WHQGHQW OD SOXSDUW� FDU LO LPSRUWHURLW IRUW
SHX GކDLOOHXUV� SRXU OކH[HUFLFH GHV GRLJWV� TXH FHV FRUGHV IXVVHQW GކXQH VHXOH FRXOHXU�
RX TXކHOOHV OH IXVVHQW GH SOXVLHXUV� 1H YRLW RQ SDV P¬PH HQFRUH GHV FODYLHUV GކRUJXH
	 GH FODYHFLQ� GRQW OHV WRXFKHV RX PDUFKHV VRQW DX[ XQV GH FRXOHXUV RSSRV«HV ¢
OD FRXOHXU GH FHOOHV GHV DXWUHV" &H TXL VHUW ¢ SURXYHU TXކLO \ D GDQV FH IDLW SOXV
GކDUELWUDLUH TXH GH Q«FHVVLW«�

DFFRUGކ/ J«Q«UDO 	 GLDWRQLTXH GH WRXWHV OHV FRUGHV ¢ YXLGH GH FHW LQVWUXPHQW HVW
WRXMRXUV GDQV OH WRQ GH E � IDVL E«PRO� FRPPH FHOXL TXL HVW OH SOXV FRPPRGH� HX
«JDUG ¢ OD IRQFWLRQ GHV S«GDOHV� TXL HVW GH KDXVVHU WRXWHV OHV FRUGHV DX PR\HQ
GHVTXHOOHV WRXV OHV VL 	 OHV PL E«PROV GHYLHQQHQW QDWXUHOV� 	 PRQWHQW OD KDUSH DX
WRQ GH & � VRO � XW� ORUVTXކLO VކDJLW GH MRXHU GDQV FH WRQ� 	 DLQVL GX UHVWH ¢ Oކ«JDUG
GHV DXWUHV WRQV� TXDQG LO HVW Q«FHVVDLUH� /D PDQLHUH GކDFFRUGHU OD KDUSH� HVW OD
P¬PH TXH FHOOH GRQW RQ XVH SRXU DFFRUGHU OHV FODYHFLQV� FކHVW � ¢ � GLUH HQ DOW«UDQW
XQ SHX FKDTXH TXLQWH MXVTXކ¢ FH TXH OD GHUQLHUH VH WURXYH QDWXUHOOHPHQW GކDFFRUG
GކHOOH � P¬PH� 9R\H] 3DUWLWLRQ� 7HPS«UDPHQW� $LQVL SDU FH PR\HQ 	 FHOXL GHV VHSW
S«GDOHV� OD KDUSH VH WURXYH H[DFWHPHQW DFFRUG«H UHODWLYHPHQW ¢ WRXV OHV VRQV RX
PRGHV SRVVLEOHV�
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/D KDUSH VH SLQFH GHV GHX[ PDLQV� OD PDLQ JDXFKH HVW SULQFLSDOHPHQW GHVWLQ«H
DX[ EDVVHV� 	 OD GURLWH DX[ GHVVXV� 2Q WLHQW FHW LQVWUXPHQW HQWUH OHV MDPEHV� OH
FRUSV VRQRUH DSSX\« FRQWUH Oކ«SDXOH GURLWH� SRXU DYRLU OD IDFLOLW« GކDJLU GH OކXQ 	
GH OކDXWUH F¶W«� HQ REVHUYDQW WRXMRXUV GH SLQFHU OHV FRUGHV OH SOXV SUªV SRVVLEOH GH
OD WDEOH� D೩Q TXH OHV VRQV HQ VRLHQW SOXV PRHOOHX[� SOXV VXDYHV�

4XDQW DX[ VHSW S«GDOHV� LO \ HQ D WURLV GX F¶W« GX SL« JDXFKH� 	 TXDWUH GX F¶W«
GX SL« GURLW� OHV WURLV SUHPLHUHV SRUWHQW OH QRP GH S«GDOHV GH VL� GކXW� GH UH� OHV
TXDWUH GHUQLHUHV� FHOXL GH S«GDOHV GH PL� GH ID� GH VRO� 	 GH OD� GX QRP GHV FRUGHV
TXކHOOHV DOWHUHQW� 	 OHXU H೨HW HVW WHO TXކRQ OH YRLW LQGLTX«� 3O� ;9,,,� GDQV OHV FHOOXOHV
TXL U«SRQGHQW DX FODYLHU SDU OHV WURLV OHWWUHV GURLWHV 	 OHV TXDWUH SHQFK«HV GH OD
SUHPLHUH RFWDYH DX JUDYH TXL IDLW PRXYRLU HQ P¬PH WHPV OHV WURLV DXWUHV RFWDYHV ¢
OކDLJX� G«VLJQ«HV SDU GHV SHWLWHV OHWWUHV 	 GHV SRLQWV FRUUHVSRQGDQV�

9RLFL PDLQWHQDQW OH G«YHORSSHPHQW GH WRXWHV OHV SDUWLHV TXL FRPSRVHQW OD KDUSH
RUJDQLV«H� 'HVFULSWLRQ GH WRXWHV OHV SDUWLHV TXL FRPSRVHQW OD +DUSH RUJDQLV«H�

)LJ� �� 3O� ;,;� $ D E OH FRUSV VRQRUH GH OD KDUSH� FUHX[ HQ GHGDQV� $ D OD WDEOH�
F F OD EDQGH R» VRQW DWWDFK«HV WRXWHV OHV FRUGHV SDU OH PR\HQ GކDXWDQW GH SHWLWV
ERXWRQV� H H H OHV RXLHV� E OH GRV GH OD KDUSH�

% OH EUDV RX PRQWDQW� FUHX[ HQ GHGDQV� /RUVTXH OHV KDUSHV VRQW VLPSOHV� FކHVW � ¢ �
GLUH VDQV S«GDOHV� 	 TXކRQ DSSHOOH SHWLWHV KDUSHV� FH EUDV HVW SOHLQ�

& FRQVROH JDUQLH GH FKHYLOOHV� VXU OHVTXHOOHV VކDWWDFKHQW WRXWHV OHV FRUGHV� I I I OHV
FKHYLOOHV TXL WHQGHQW OHV FRUGHV� J J FURFKHWV RX VDERWV� TXL HQ SLQ©DQW OHV FRUGHV�
UHQGHQW OHV VRQV GLHV«V RX E«PROV� 9R\H] OD ೩J� ��

' SL« GH OD KDUSH� RX FXYHWWH� V� X� U VRQW GHV S«GDOHV VL� XW� UH� 3RXU VH VHUYLU GHV
S«GDOHV� RQ OHV DEDLVVH FRPPH FHOOH PDUTX«H X� ,O \ HQ D TXDWUH DXWUHV GH OކDXWUH
F¶W« GH FHW LQVWUXPHQW TXH OކRQ QH SHXW SDV YRLU LFL� 	 FHV VHSW S«GDOHV U«SRQGHQW ¢
VHSW WULQJOHV GH ೩O GކDUFKDO UHQIHUP«HV GDQV OH EUDV %� 	 PRQWHQW MXVTXކHQ KDXW�
FHV WULQJOHV FRUUHVSRQGHQW ¢ VHSW UHVVRUWV TXL VRQW UHQIHUP«V GDQV OD FRQVROH &� 	
TXL IRQW PRXYRLU OHV FURFKHWV G G� 2Q YHUUD GDQV OD 3ODQFKH VXLYDQWH OH P«FKDQLVPH
GHV S«GDOHV G«YHORSS« HQ JUDQG� D೩Q GH OH IDLUH PLHX[ VHQWLU�

/D KDUSH TXH QRXV UHSU«VHQWRQV LFL� D �� FRUGHV� /HV GHX[ SUHPLHUHV JURVVHV FRUGHV
	 OHV WURLV GHUQLHUHV SHWLWHV QH VRQW SDV GLHV«HV LFL� FކHVW � ¢ � GLUH TXކLO Qކ\ D SRLQW
GH S«GDOHV SRXU HOOHV� DWWHQGX TXH OކXVDJH HQ HVW WUªV � UDUH� SDU UDSSRUW ¢ OD SOXSDUW
GHV SLHFHV GH PXVLTXH GHVWLQ«HV SRXU FHW LQVWUXPHQW�

/H QRPEUH GHV FRUGHV HVW DVVH] DUELWUDLUH GDQV OHV KDUSHV� 2Q SHXW PRQWHU FHV
LQVWUXPHQV GHSXLV �� FRUGHV MXVTXކ¢ �� RX ��� FHOD QH G«SHQG TXH GH FHOXL TXL OHV
IDLW IDLUH� 2Q HVW GDQV OކXVDJH� SRXU OD IDFLOLW« GH MRXHU� VXLYDQW OކRSLQLRQ FRPPXQH�
GH WHLQGUH HQ URXJH WRXWHV OHV FRUGHV XW� 	 HQ EOHX WRXWHV OHV FRUGHV ID� 	 OHV DXWUHV
¢ OކRUGLQDLUH� 9R\H] FH TXL YLHQW Gކ¬WUH GLW SOXV KDXW ¢ FH VXMHW�

�� &KDTXH FRUGH HVW ೩[«H SDU VRQ H[WU«PLW« LQI«ULHXUH VXU OD WDEOH SDU OH PR\HQ
GHV ERXWRQV� YR\H] ೩J� �� 	 VRQ H[WU«PLW« VXS«ULHXUH U«SRQG ¢ XQH FKHYLOOH
TXL WUDYHUVH WRXWH Oކ«SDLVVHXU GH OD FRQVROH� 	 GRQW RQ QH YRLW LFL TXH OH ERXW I�
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&HWWH FKHYLOOH VHUW ¢ WHQGUH OD FRUGH� K� � HVW OH SRUWH � FRUGH TXL HVW XQ SLWRQ
GH FXLYUH� FކHVW HQWUH OH SRUWH�FRUGH 	 OކDWWDFKHPHQW LQI«ULHXU TXH VH IDLW OD
YLEUDWLRQ GH OD FRUGH L� L� T HVW XQ VLOOHW GH FXLYUH SODF« VRXV FKDTXH FRUGH
¢ XQH GLVWDQFH �� � GRQQ«H GX SRUWH � FRUGH� &HWWH GLVWDQFH IDLW OD VHL]LHPH
SDUWLH GH WRXWH OD ORQJXHXU GH OD FRUGH� SULVH GHSXLV VRQ DWWDFKHPHQW LQI«ULHXU
MXVTXކDX SRUWH�FRUGH K�

6 7 G OH FURFKHW� 6 7 OD TXHXH GH IHU WHUPLQ«H HQ YLV� G OH VDERW GH FXLYUH YLVV« VXU
VD TXHXH� /RUVTXH OD TXHXH HVW PXH SDU XQH S«GDOH� VRQ PRXYHPHQW HVW GH UHFXOHU
GH 7 HQ 6� DORUV OH VDERW YHQDQW ¢ UHQFRQWUHU OD FRUGH L L� LO OD VHUUH GH PDQLHUH
TXކ� HOOH YLHQW VކDSSX\HU VXU OH VLOOHW T� 	 OD YLEUDWLRQ GH OD FRUGH VH WURXYDQW DORUV
LQWHUFHSW«H DX SRLQW �� OHTXHO G«WHUPLQH OD VHL]LHPH SDUWLH GH OD ORQJXHXU GH OD
FRUGH� OH VRQ TXކHOOH UHQG� VH WURXYH SDU FH PR\HQ «OHY« GކXQ GHPL � WRQ� FކHVW � ¢
GLUH TXH GކXW QDWXUHO� SDU H[HPSOH� TXކLO «WRLW� LO GHYLHQW XW GLHVH� 	 DLQVL GH WRXV
FHX[ TXL OXL VRQW FRUUHVSRQGDQV�

�� S� T� U ERXWRQV TXL HQWUHQW MXVWH GDQV OHV WURXV GRQW OD EDQGH GH OD WDEOH
HVW SHUF«H� &KDTXH ERXWRQ D XQH UDLQXUH S T GDQV WRXWH VD ORQJXHXU� FHWWH
UDLQXUH VHUW ¢ ORJHU OD FRUGH FRPPH RQ OH YRLW HQ L� U� L� RQ IDLW XQ QRHXG DX
ERXW GH OD FRUGH� 	 RQ LQWURGXLW OH ERXWRQ GDQV OH WURX MXVTXކ¢ FH TXH VD W¬WH
D೬HXUH OD EDQGH UHSU«VHQW«H LFL SDU OD OLJQH V V�

�� /D FKHYLOOH GH IHU SRXU WHQGUH OHV FRUGHV� 7 X FKHYLOOHV SRXU OHV VHSW RX KXLW
SUHPLHUHV JURVVHV FRUGHV� ¢ OކH[WU«PLW« X HVW XQ RHLO SRXU SDVVHU OD FRUGH� 7
[ FKHYLOOHV SRXU OHV PR\HQQHV 	 SHWLWHV FRUGHV� »H[WU«PLWކ/ [ HVW XQH UDLQXUH
GDQV ODTXHOOH RQ IDLW HQWUHU OD FRUGH� D೩Q GH OD ೩[HU�

�� &O« RX DFFRUGRLU SRXU WRXUQHU OHV FKHYLOOHV� PRQWHU OHV FRUGHV� 	 PHWWUH
OކLQVWUXPHQW GކDFFRUG�

2Q D UHSU«VHQW« OHV ೩J� �� �� � 	 � GH JUDQGHXU QDWXUHOOH�

75$16/$7,21

3/$7( ;,;�

7KH UHPRWHVW DQWLTXLW\ PHQWLRQV WKH KDUS� DV D VXSHULRU LQVWUXPHQW WR RWKHUV LQ
DOO UHVSHFWV� 7KH VDFUHG KLVWRU\ PDNHV LW WKH IDYRXULWH LQVWUXPHQW RI WKH IDPRXV
SURSKHW NLQJ� 	 7KH -HZV RI WKDW WLPH NQHZ LW XQGHU WKH QDPHV RI QDEOH� F\WKDUH
RU +D]XU� 	 WKH NLQQRU ZKLFK KDG WKHQ WKH IRUP RI DQ DFXWH WULDQJOH RU ̍� ZLWK
MXVW QLQH VWULQJV� 7KH *UHHNV� WKDW LV WR VD\ WKH 6\ULDQV� WKH 3KU\JLDQV �0HPRU\ RI
,QVFULSWLRQV 7� ,9 S ����� XVHG LW XQGHU WKH QDPH WULJRQRQ� EHFDXVH RI LWV VKDSH�
DQG PRXQWHG LW ZLWK PRUH VWULQJV� WKRVH ZKLFK ZHUH UHOHYDQW WR WKHLU V\VWHP RI
PXVLF� 6HH /\UH� 6\VWHP� 6FDOH RU 5DQJH� 7KHQ WKH &HOWV� IDWKHUV RI WKH *DXOV 	 RI
WKH *HUPDQV� DOVR RI WKH $QJOR�6D[RQV� GLVWLQJXLVKHG WKHPVHOYHV E\ WKHLU PXVLFDO
WDVWH� DQG PDLQO\ E\ WKH ZD\ RI SOXFNLQJ WKLV LQVWUXPHQW� 	 VR IRU VHYHUDO FHQWXULHV
WKH VFKRROV RI KDUS DSSHDUHG WR KDYH EHHQ IRUJRWWHQ� LW KDV WKLV LQ FRPPRQ ZLWK DOO
WKH DUWV LQ JHQHUDO� ZKLFK KDYH EHHQ UHYLYHG ZLWK YLJRXU DIWHU WKH UHYLYDO RI OHWWHUV�
,W ೩QDOO\ ZDV UHVHUYHG WR RXU WLPHV WKH GXW\ WR OHDG WKLV LQVWUXPHQW WR D GHJUHH RI
SHUIHFWLRQ WKDW LW QHYHU KDG� ,W LV IRU WKLV UHDVRQ WKDW ZH EHOLHYH LW QHFHVVDU\ IRU
XV WR XQGHUVWDQG KHUH D OLWWOH� ERWK RQ LWV FRQVWUXFWLRQ� LWV PHFKDQLVP� DV WR LWV
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VFRSH 	 RQ WKH ZD\ WR SOXFN LW� :H WKLQN HYHQ PRUH WKDW WKH GXW\ WR EH GRQH� DV
WKLV LQVWUXPHQW ZKLFK QR RWKHU FRPSDUHV WR LW� LV WKH RQO\ RQH WRGD\ ZKR ULJKWO\
WULXPSKV� DQG ZKR EHFRPHV WKH REMHFW RI DPXVHPHQW RI D JHQGHU VHQVLWLYH ERUQ�
ZKRP� IDU IURP GHQ\LQJ WKH HPRWLRQV WKDW WKH KDUS NQRZV KRZ WR H[FLWH LQ RXU
VRXOV E\ LWV JHQWOH KDUPRQ\ 	 WKH VXDYLW\ RI LWV VRXQGV� \HW OHQGV IDYRXUDEOH UHOLHI�
LQ RUGHU WR LQFUHDVH WKH FKDUP�

6KRUW GHVFULSWLRQ RI WKH RUJDQLVHG +DUS�

7KLV LQVWUXPHQW KHLJKW DSSUR[LPDWHO\ IRXU IHHW� KDV WKH VKDSH D OLWWOH� DOPRVW D
VFDOHQH WULDQJOH� WKDW LV WR VD\ WKUHH XQHTXDO VLGHV� 7KH KDUS LV FRPSRVHG RI WKUHH
SDUWV� 7KH PDLQ ERG\� RQH WKDW UH೪HFWV WKH VRXQGV RI WKH VWULQJV� DQG LW LV FDOOHG
IRU WKLV UHDVRQ WKH VRXQGER[� EXLOW RI HLJKW WLPEHU IUDPHV DVVHPEOHG 	 SDVWHG RQH
QH[W WR WKH RWKHU� RQ ZKLFK WKH WDEOH LV ODLG� 7KLV WDEOH LV PDGH RI ೩U� DQG KDV VL[
YHQWV RU RSHQLQJV PDGH LQ WKH VKDSH RI FORYHU� URVHWWH RU VRPHWKLQJ HOVH� 7KH XSSHU
ERG\ LV FDOOHG LQ *HUPDQ WKH NH\ERDUG 	 LQ )UDQFH WKH QHFN� GXH WR LWV VKDSH� LV
SLHUFHG ZLWK PDQ\ KROHV� DQG DV PXFK LURQ SLQV DV WKHUH DUH VWULQJV� 	 WKH WKLUG
ERG\ LV FDOOHG WKH DUP� ZKLFK LV QRW FRQVLGHUHG� IRU WKH FRQVWUXFWLRQ RI WKH KDUS�
PRUH WKDQ D QHFHVVDU\ EXWWUHVV WR VXSSRUW RWKHU SDUWV� WR HQFORVH LQWHUQDOO\ WKH
VHYHQ PRELOH URGV WKDW FRUUHVSRQG WR WKH VSULQJV RQ WKH NH\ERDUG� WKRVH ZKLFK DUH
SODFHG LQ WKH PRVW DFXWH RI DQJOHV� RU E\ WKH IRRW RI WKH LQVWUXPHQW� E\ OHYHUV ZKLFK
OLQN WR WKH VHYHQ LURQ SHGDOV PDGH IRU WKH DFWLRQ RI WKH IHHW� %\ WKLV PHFKDQLFDO
PRYHPHQW WKH VSULQJV DFW RQ WKH NH\ERDUG 	 PRYH WKH KRRNV E\ PHDQV RI ZKLFK WKH
VWULQJV DUH GUDZQ 	 ೩[HG RQ VPDOO QXWV� VR WKDW E\ WKH GLVWDQFH RI WKHVH QXWV ZLWK
UHVSHFW WR WKH SLQV� WKH VWULQJV RI WKH VDPH QDPH� RFWDYHV IURP RQH WR DQRWKHU� DQG
WKHUHE\ VKRUWHQHG WR RQH VL[WHHQWK RI WKHLU OHQJWK EHFRPH PRUH DFXWH ZKHQ WKH\
DUH SOXFNHG� KHQFH WKH KDOI�WRQHV� 7KLV PHFKDQLVP� YHU\ LQJHQLRXV ZDV LQYHQWHG�
LQ RUGHU WR PDNH WKLV LQVWUXPHQW SOD\DEOH WR DOO PRGXODWLRQV SRVVLEOH�

7KH RUJDQLVHG KDUSV KDYH FORVHO\ WKH FRPSDVV RI WKH ELJ KDUSVLFKRUG� WKH\ DUH
XVXDOO\ PRXQWHG ZLWK �� RU �� GL೨HUHQWO\ FRORXUHG VWULQJV� WKHUHIRUH WKH ORZHVW
LV LQ XQLVRQ ZLWK WKH ೩UVW %�೪DW RI WKH EDVV RI D JUHDW NH\ERDUG� DQG PRVW DFXWH
LQ XQLVRQ ZLWK WKH ODVW ) RU WKH ODVW $ RQ KLJK� WKLV LV ZKDW LV LQGLFDWHG LQ WKH
JHQHUDO WDEOH ZLWK UHVSHFW WR WKH FRPSDVV RI WKH YRLFHV 	 LQVWUXPHQWV OLNH WKH
KDUSVLFKRUG� 3ODWH ;9,,,� QXPEHUV �� 	 �� WHUPV IRU WKH H[WUHPLWLHV WKDW FRQWDLQ DOO
WKH LQWHUPHGLDULHV� UHIHUULQJ WR WKH RWKHU VWULQJV� 6RPH KDUSV KDYH D VWULQJ WKDW LV
ORZHU� ZKLFK FRUUHVSRQGV WR WKH ORZ $ RI WKH EDVV RI WKH NH\ERDUG� WKLV LV LQGLFDWHG
RQ WKH VDPH WDEOH E\ DQ DVWHULVN� EHVLGHV WKLV DGGLWLRQ� LW LV QRW XVXDO� $V IRU WKH
GLYHUVLW\ RI FRORXUV WKDW UHLJQ EHWZHHQ WKRVH VWULQJV� LW LV VXFK WKDW DOO WKH VWULQJV
WKDW VRXQG DV &� DUH UHG� DQG WKDW DOO WKRVH ZKR VRXQG DV )� DUH EOXH� WKH RWKHUV
UHPDLQ ZKLWH� WKDW LV WR VD\ WKH FRORXU WKDW LV QDWXUDO IRU WKHP�

)RU WKRVH ZKR ZDQW WR EHFRPH PRUH NQRZOHGJHDEOH UHJDUGLQJ WKH RSLQLRQ WKDW
WKLV LQVWUXPHQW ZDV LQ XVH DPRQJ WKH *UHHNV� EHFDXVH WKRVH WKH\ HPSOR\HG� DV
ZH KDYH DOUHDG\ VDLG� XQGHU WKH QDPH RI WULJRQRQ 	 RI VLPLFKRQ� ZHUH PRXQWHG LQ
WKH WLPH RI 7LPRWK\ WKH 0LOHWXV RQO\ ZLWK KLV V\VWHP� WKDW LV WR VD\ FKURPDWLFDOO\�
DQG WKH VWULQJV DQVZHUHG WR WKH FRORXUIXO FKDUDFWHUV SDLQWHG RU PDUNHG� WR WKH
ZRUG FKURPD� +RZHYHU� ZKHQ WKLV V\VWHP XVHG WKHUHIRUH WKH VWULQJV FDOOHG PRELOH
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ZLWK GL೨HUHQW FRORXUV� LW ZDV WKH KDUS WKDW GHWHUPLQHV H[DFWO\ WKH VDPH VWULQJ RI
IRXU RQ IRXU� VR LW GRHV QRW GL೨HU LQ WKLV UHVSHFW IURP WKH ROG V\VWHP RI WKH *UHHNV�
7KXV� VLQFH WKH & 	 )� UHIHUUHG WR DPRQJ WKHVH SHRSOH DV K\SDWRQ DV FKURPDWLF�
PHVRQ FKURPDWLF� V\QHPPHQRQ FKURPDWLF� GLH]HXJPHQRQ FKURPDWLF� K\SHUEROHRQ
FRORXU� DUH VWLOO WKH VDPH FKURPDWLF FRORXUHG VWULQJV WKDW FXUUHQWO\ H[LVW RQ WKH
KDUS� WKLV VHUYHV WR SURYH UDWKHU WKH DJH RI WKH LQVWUXPHQW� UDWKHU WKH PHDQV WR
IDFLOLWDWH WKH SUDFWLFH� DV FODLPHG E\ PRVW� EHFDXVH OLWWOH HOVH PDWWHUV� WR H[HUFLVH
WKH ೩QJHUV� WKHVH VWULQJV ZHUH RI RQH FRORXU� RU WKDW WKH\ ZHUH RI VHYHUDO� 'R ZH
QRW HYHQ VHH WKH VDPH RQ NH\ERDUGV RI RUJDQV 	 KDUSVLFKRUGV� ZKRVH NH\V DUH RQH
RI WKH RSSRVLWH FRORXU WR WKH FRORXU RI WKRVH RWKHUV" 7KLV VHUYHV WR SURYH WKDW WKHUH
LV LQ WKLV IDFW PRUH DUELWUDULQHVV WKDQ QHFHVVLW\�

7KH JHQHUDO WXQLQJ DQG GLDWRQLF IRU DOO WKH HPSW\ VWULQJV RI WKLV LQVWUXPHQW LV
DOZD\V LQ WKH NH\ RI %�೪DW� DV WKDW LV PRVW FRQYHQLHQW� FRQVLGHULQJ WKH IXQFWLRQ RI
WKH SHGDOV� ZKLFK LV WR UDLVH DOO WKH VWULQJV E\ ZKLFK DOO WKH % DQG WKH ( ೪DWV EHFRPH
QDWXUDO� DQG VHWWLQJ�XS WKH KDUS LQ WKH NH\ RI &� ZKHQ LW FRPHV WR SOD\LQJ LQ WKDW
NH\� DQG VR IRUWK ZLWK UHVSHFW WR WKH RWKHU NH\V� ZKHQ LW LV QHFHVVDU\� 7KH PDQQHU
RI WXQLQJ WKH KDUS LV WKH VDPH DV WKDW ZKLFK ZH XVH WR WXQH WKH KDUSVLFKRUGV� WKDW
LV WR VD\� E\ DOWHULQJ VOLJKWO\ HDFK ೩IWK XQWLO WKH ODVW LV IRXQG QDWXUDOO\ WR DJUHH ZLWK
LWVHOI� 6HH 6FRUH� 7HPSHUDPHQW� $QG E\ WKLV PHDQV DQG WKDW RI WKH VHYHQ SHGDOV�
WKH KDUS LV H[DFWO\ WXQHG ZLWK UHVSHFW WR DQ\ VRXQG RU SRWHQWLDO PRGHV�

7KH KDUS LV SOXFNHG ZLWK ERWK KDQGV� WKH OHIW KDQG LV SULPDULO\ IRU EDVV� DQG WKH
ULJKW IRU DERYH� :H WDNH WKLV LQVWUXPHQW EHWZHHQ WKH OHJV� WKH VRXQGER[ OHDQLQJ
DJDLQVW WKH ULJKW VKRXOGHU� WR KDYH WKH IDFLOLW\ WR PRYH IURP RQH VLGH WR WKH RWKHU
VLGH� REVHUYLQJ DOZD\V WR SOXFN WKH VWULQJV DV FORVH WR WKH WDEOH DV SRVVLEOH� VR WKDW
WKH VRXQGV DUH VRIWHU� PRUH VZHHW�

$V IRU WKH VHYHQ SHGDOV� WKHUH DUH WKUHH RQ WKH VLGH RI WKH OHIW IRRW� DQG IRXU RQ WKH
VLGH RI ULJKW IRRW� WKH ೩UVW WKUHH DUH FDOOHG SHGDO %� &� '� WKH ODVW IRXU� WKRVH SHGDOV
DUH (� (� *� DQG $� WKH QDPHV RI WKH VWULQJV WKDW DOWHU� DQG WKHLU H೨HFW LV DV VHHQ
DERYH� 3O� ;9,,,� LQ ZKLFK WKDW WKRVH FRUUHVSRQG WR WKH NH\ERDUG E\ WKH WKUHH ULJKW
OHWWHUV 	 WKH ZRUNLQJ IRXU RI WKH ೩UVW RFWDYH LQ WKH EDVV WKDW PRYH DW WKH VDPH WLPH
WKH RWKHU WKUHH RFWDYHV RQ KLJK� GHQRWHG E\ WKH VPDOO OHWWHUV 	 FRUUHVSRQGLQJ GRWV�

+HUH QRZ LV WKH GHYHORSPHQW RI DOO WKH SDUWV WKDW PDNH XS WKH RUJDQLVHG KDUS�
'HVFULSWLRQ RI DOO WKH SDUWV WKDW PDNH XS WKH RUJDQLVHG +DUS�

)LJ� �� 3O� ;,;� $E� 7KH VRXQGER[ RI WKH KDUS� KROORZ LQVLGH� $D� 7KH WDEOH� FF� 7KH
VWULS ZKHUH DOO WKH VWULQJV DUH DWWDFKHG E\ PHDQV RI DV PDQ\ VPDOO EXWWRQV� HHH�
7KH I�KROHV� E� WKH EDFN RI WKH KDUS�

%� 7KH DUP RU VXSSRUW� KROORZ LQVLGH� :KHQ KDUSV DUH VLPSOH� WKDW LV WR VD\ ZLWKRXW
SHGDOV� DQG WKH\ DUH FDOOHG VPDOO KDUSV� WKH VXSSRUW LV VROLG�

&� QHFN ZLWK ೩WWHG ZLWK SLQV ZKLFK WKH VWULQJV DUH DWWDFKHG WR� ೨I� WKH SLQV WKDW
KROG WKH VWULQJV� JJ� KRRNV RU FORJV WKDW E\ SOXFNLQJ WKH VWULQJV� UHQGHU WKH VRXQGV
VKDUS RU ೪DW� 6HH )LJ� ��

'� IRRW RI WKH KDUS� SHGDOER[� V� X� U DUH WKH SHGDOV %� &� '� 7R XVH WKH SHGDOV�
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RQH ORZHUV WKHP DV PDUNHG �ފXމ 7KHUH DUH IRXU RWKHUV RQ WKH RWKHU VLGH RI WKLV
LQVWUXPHQW WKDW \RX FDQ QRW VHH KHUH� DQG WKHVH VHYHQ SHGDOV FRUUHVSRQG WR VHYHQ
EUDVV ZLUH URGV RI DUFKDO HQFORVHG LQ DUP %� DQG ULVH XS WR WKH WRS� WKHVH URGV
FRUUHVSRQG WR VHYHQ VSULQJV WKDW DUH FRQWDLQHG LQ WKH FRQVROH &� DQG ZKLFK PRYH
WKH KRRNV GG� :H ZLOO VHH LQ WKH QH[W 3ODWH WKH SHGDO PHFKDQLVP GHYHORSHG RQ D
ODUJHU VFDOH� LQ RUGHU WR XQGHUVWDQG EHWWHU�

7KH KDUS WKDW ZH UHSUHVHQW KHUH� KDV �� VWULQJV� 7KH ೩UVW WZR WKLFN VWULQJV 	 WKH
ODVW WKUHH DUH QRW VPDOO VKDUSHQHG KHUH� WKDW LV WR VD\ WKDW WKHUH DUH QR SHGDOV IRU
WKHP� VLQFH LWV XVH LV YHU\ � UDUH FRPSDUHG WR PRVW PXVLFDO SLHFHV LQWHQGHG IRU WKLV
LQVWUXPHQW�

7KH QXPEHU RI VWULQJV LV TXLWH DUELWUDU\ RQ WKHVH KDUSV� <RX FDQ VWULQJ WKHVH
LQVWUXPHQWV IURP �� XS WR �� RU �� VWULQJV� LW MXVW GHSHQGV RQ ZKR PDNHV WKHP� ,W
LV XVXDO� IRU HDVH RI SOD\LQJ� DFFRUGLQJ WR FRPPRQ RSLQLRQ� WR KDYH DOO & VWULQJV
G\HG UHG� DQG HYHU\ ) VWULQJ EOXH� DQG RWKHUV DV XVXDO� 6HH ZKDW KDV EHHQ VDLG
DERYH DERXW WKLV DERYH�

�� (DFK VWULQJ LV ೩[HG RQ LWV ORZHU HQG RQ WKH WDEOH E\ PHDQV RI EXWWRQV� VHH )LJ�
�� 	 LWV XSSHU HQG PHHWV D SHJ ZKLFK WUDYHUVHV WKH HQWLUH WKLFNQHVV RI WKH
QHFN� DQG RI ZKLFK ZH FDQ VHH KHUH WKDW WKH HQG I� 7KLV SHJ LV XVHG WR WLJKWHQ
WKH VWULQJ� K� � LV WKH KROGHU RI WKH VWULQJ WKDW LV D FRSSHU SHJ� LW LV EHWZHHQ
WKH KROGHU RI WKH VWULQJ 	 ORZHU DWWDFKPHQW WKDW LV WKH YLEUDWLRQ RI WKH VWULQJ
L� L� T LV D FRSSHU QXW SODFHG XQGHU HDFK VWULQJ DW D GLVWDQFH �� � VKRZV WKH
KROGHU RI WKH VWULQJ� 7KLV GLVWDQFH LV D VL[WHHQWK RI WKH HQWLUH OHQJWK RI WKH
VWULQJ� WDNHQ IURP LWV ORZHU DWWDFKPHQW WR WKH KROGHU RI WKH VWULQJ K�

6 7 WKH KRRN� 6 7 LURQ WDLO HQGHG LQ VFUHZV� G WKH FORJV RI FRSSHU VFUHZHG RQ WKH
WDLO� :KHQ WKH WDLO LV GULYHQ E\ D SHGDO� WKH PRYHPHQW EDFNV XS RQ 7 6� WKHQ WKH
FORJ FRPHV WR PHHW WKH VWULQJ� L L� LW LV FORVHG OLNH WKLV � LW FRPHV WR SUHVV RQ WKH QXW
T� 	 WKH YLEUDWLRQ RI WKH VWULQJ ೩QGV LWVHOI LQWHUFHSWHG DW SRLQW �� ZKLFK GHWHUPLQHV
WKH VL[WHHQWK SDUW RI WKH OHQJWK RI WKH VWULQJ� WKH VRXQG LW PDNHV� LV IRXQG LQ WKLV
ZD\ WR EH UDLVHG E\ D VHPLWRQH� WKDW LV WR VD\ � & QDWXUDO� IRU H[DPSOH� ZKLFK LW ZDV�
EHFRPHV & VKDUS� DQG VR DOO WKRVH FRUUHVSRQGLQJ WR LW�

�� S� T� U EXWWRQV WKDW MXVW IDOO LQWR WKH KROHV RI ZKLFK WKH EDQG RI WKH WDEOH WKDW LV
SLHUFHG� (DFK EXWWRQ KDV D JURRYH S T LQ LWV HQWLUH OHQJWK� WKLV JURRYH VHUYHV
WR ORGJH WKH VWULQJ DV VHHQ LQ L� U� L� RQH PDNHV D NQRW DW WKH HQG RI WKH VWULQJ�
DQG LQWURGXFHV WKH EXWWRQ LQ WKH KROH XQWLO LWV KHDG LV ೪XVK ZLWK WKH EDQG
UHSUHVHQWHG KHUH E\ WKH OLQH V V�

�� 7KH LURQ SHJ WR WLJKWHQ WKH VWULQJV� 7 X SLQV IRU WKH ೩UVW VHYHQ RU HLJKW WKLFN
VWULQJV� DW WKH H[WUHPLW\ RI ފXމ LV DQ H\H IRU SDVVLQJ WKH VWULQJV� 7 [ SLQV
IRU WKH PHGLXP 	 VPDOO VWULQJV� 7KH H[WUHPLW\ ފ]މ LV D JURRYH LQ ZKLFK WKH
VWULQJV HQWHU WR EH VHFXUHG�

�� .H\ RU WXQLQJ NH\ WR URWDWH WKH SHJV� KROG WKH VWULQJV� DQG SXW WKH LQVWUXPHQW
LQ WXQH�

7KH ೩JXUHV �� �� � 	 � UHSUHVHQW WKH UHDO VL]H�
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'«YHORSSHPHQW 	 G«WDLO GHV S«GDOHV�

)LJ� �� $ OH SODWHDX DX IRQG GX FRUSV VRQRUH YX SDU GHVVRXV� VXU OHTXHO VRQW DWWDFK«V
WRXV OHV OHYLHUV GHV S«GDOHV VL� XW� UH� PL� ID� VRO� OD�

( ) OHYLHU TXL D VRQ SRLQW GކDSSXL GDQV XQH FK¤SH *� &H OHYLHU HVW EULV« DX SRLQW .
	 DX SRLQW 0� FRP � PH RQ SHXW OH YRLU GDQV OHV ೩J� � 	 ��

) , DXWUH OHYLHU TXL FRPPXQLTXH VRQ PRXYHPHQW ¢ XQH GHV WULQJOHV PRQWDQWHV GDQV
OH EUDV GH OD KDUSH� + HVW XQH FK¤SH TXL VHUW GH SRLQW GކDSSXL ¢ FH OHYLHU� / HVW XQH
FKHYLOOH GRQW RQ YHUUD OކXVDJH ೩J� �� 0 HVW OH SRLQW R» OH EUDV ( SHXW VH UHOHYHU
SHUSHQGLFXODLUHPHQW� FRPPH RQ OH YRLW ೩J� ��

% SODWLQH GH IHU� VXU ODTXHOOH VRQW ULY«HV WRXWHV OHV FK¤SHV + GHV S«GDOHV� FHWWH
SODWLQH WLHQW DX SODWHDX GX IRQG $ SDU GHV YLV�

Q� R� Q FUDPSRQ GH IHU TXL SDVVH GDQV Oކ«SDLVVHXU GX SODWHDX� 	 TXL XQLW 	 DVVXMHWWLW
OH EUDV GH OD KDUSH DX SL« GX FRUSV VRQRUH� Q� Q «FURX[ TXL VHUUHQW FH FUDPSRQ�
9R\H] ೩J� ��

&� &� OHV WURLV WURXV TXL UH©RLYHQW OHV YLV TXL DGDSWHQW OD FXYHWWH RX GRXEOH IRQG DX
SL« GH OD KDUSH�

�� Q� R� Q FUDPSRQ DYHF VHV «FURX[ S� S�
�� 8QH GHV S«GDOHV GDQV VD VLWXDWLRQ QDWXUHOOH� OH SL« GH OD KDUSH «WDQW VXSSRV«
YHUWLFDOHPHQW� $ OH SODWHDX RX IRQG GX FRUSV VRQRUH� E� E YLV GH OD SODWLQH� J
YLV GH OD FK¤SH *� % OH EUDV GH OD KDUSH FRXS« YHUWLFDOHPHQW� G ' G OD FXYHWWH
RX GRXOH IRQG� ( ) OHYLHU TXL D VRQ SRLQW GކDSSXL GDQV OD FK¤SH *� /RUVTXH OކRQ
SRVH OH SL« VXU OH EUDV (� OކH[WU«PLW« ) IDLW UHPRQWHU OކH[WU«PLW« I GX OHYLHU I
, TXL VH PHXW GDQV VD FK¤SH DX SRLQW +� 	 OH SRLQW , HVW IRUF« GH GHVFHQGUH
DLQVL TXH OކH[WU«PLW« 2 GH OD WULQJOH , 2 TXL U«SRQG DX OHYLHU FRXG« 2 3 4�
GRQW OH SRLQW GކDSSXL HVW HQ 3� DORUV OD EUDQFKH 3 4 G«FULW OކDUF GX FHUFOH 4 U�
HQ DWWLUDQW ¢ HOOH XQH DXWUH WULQJOH UHQIHUP«H GDQV OD FRQVROH� FRPPH RQ OH
YHUUD GDQV OD 3ODQFKH VXLYDQWH� ೩J� � 	 �� 2Q YRLW HQ 0� . OHV SRLQWV R» OH
EUDV ( ) SHXW VH EULVHU� YR\H] ೩J� � 	 �� / HVW OD FKHYLOOH VRXV ODTXHOOH RQ
IDLW SDVVHU OH EUDV ( .� HQ OH EDLVVDQW MXVTXކHQ \� D೩Q TXH OD QRWH VH VRXWLHQQH
WRXMRXUV GL«V«H� VDQV TXH OH MRXHXU VRLW REOLJ« GކDSSX\HU FRQWLQXHOOHPHQW VRQ
SL« VXU OD S«GDOH� FކHVW FH TXކRQ DSSHOOH DFFURFKHU OD S«GDOH�

�� ( . ) OH SUHPLHU OHYLHU P½ KRULVRQWDOHPHQW DXWRXU GX SRLQW .� 0 FKDUQLHUH
YHUWLFDOH UHSU«VHQW«H GDQV OD ೩J� VXLYDQWH�

�� H P N EUDV GX SUHPLHU OHYLHU UHSU«VHQW« UHOHY« GH P HQ H� 	 GDQV OD VLWXDWLRQ
R» LO GRLW ¬WUH� ORUVTXH OކRQ QH YHXW SDV VކHQ VHUYLU� 9R\H] 3O� ,� ೩J� �� GHX[
S«GDOHV U V UHOHY«HV�

�� ' FXYHWWH RX GRXEOH IRQG TXL VކDGDSWH DX SL« GH OD KDUSH SDU OH PR\HQ GH
WURLV YLV GRQW RQ YRLW XQ GHV WURXV F� 9R\H] OHV WURXV FRUUHVSRQGDQV &� &� &
GDQV OD ೩J� �� U� U� U SL«V GH IHU TXL VHUYHQW ¢ JDUDQWLU OH IRQG GH OD FXYHWWH
GX IURWWHPHQW TXކLO «SURXYHURLW «WDQW SRV« ¢ WHUUH� /D FXYHWWH D TXDWUH SL«V
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GH FHWWH HVSHFH� GRQW RQ QH SHXW LFL HQ UHSU«VHQWHU TXH WURLV� 6XU OHV IDFHV
ODW«UDOHV GX GRV GH OD FXYHWWH VRQW UHSU«VHQW«HV VHSW RXYHUWXUHV SDU OHVTXHOOHV
SDVVHQW OHV TXHXHV GHV S«GDOHV VL� XW� UH� PL� ID� VRO� OD� &HV RXYHUWXUHV VH
UHWRXUQHQW Gކ«TXHUUH SDU HQ EDV� FRPPH RQ OH YRLW HQ V� D೩Q TXH OD TXHXH VH
ORJH VRXV OH FUDQ V� ORUVTXH OD S«GDOH HVW DFFURFK«H�

�� T� T� T OHV YLV GH OD FXYHWWH�

,���� /87+(5,(� _ 6HFRQGH VXLWH� _ 3/$1&+( ;;,

&RQVROH GH OD KDUSH� G«WDLO GHV OHYLHUV 	 GHV UHVVRUWV TXކHOOH UHQIHUPH�

)LJ� �� $ $ FRQVROH GކXQH KDUSH RUJDQLV«H RXYHUWH SRXU ODLVVHU YRLU OHV WLUDQV GHV
FURFKHWV FRQWHQXV GDQV VD ER°WH '� % OH EUDV GH OD KDUSH VXSSRV« FRXS« YHUWLFDOHPHQW
GDQV OD SDUWLH LQI«ULHXUH SRXU ODLVVHU YRLU OHV WULQJOHV , R TXކLO UHQIHUPH�

2Q D YX GDQV OD ೩J� �� GH OD 3O� SU«F«GHQWH FRPPHQW FKDTXH WULQJOH , R DJLW VXU XQ
OHYLHU FRXG« R S T� ,O \ D VHSW OHYLHUV FRXG«V TXL VH MRLJQHQW FKDFXQ SDU XQH ULYXUH
¢ FKDUQLHUH T ¢ XQH PLQFH ODPH GH IHU T �� T �� T �� T �� T �� T �� T�� &KDFXQH GHV
ODPHV HVW XQ WLUDQ TXL VކXQLW GDQV WRXWH VD ORQJXHXU DYHF OHV OHYLHUV GHV FURFKHWV
GHV FRUGHV XW� OH WLUDQ � DJLW VXU WRXV OHV OHYLHUV GHV FRUGHV UH� 	 DLQVL GHV DXWUHV�
SDUFH TXކLO \ D VHSW WLUDQV SRXU OHV VHSW FRUGHV VL� XW� UH� PL� ID� VRO� OD� 2Q SHXW YRLU
HQ JUDQG FH P«FKDQLVPH GDQV OD ೩J� VXLYDQWH�

& OH GHGDQV GX FRUSV VRQRUH TXH OކRQ VXSSRVH FRXS« YHUWLFDOHPHQW� H� H� H OHV
ERXWRQV TXL DWWDFKHQW OHV FRUGHV VXU OD WDEOH GX FRUSV� D D D OHV W¬WHV GHV FKHYLOOHV
¢ WHQGUH OHV FRUGHV� 	 FކHVW GH FH F¶W« TXH VH UHPRQWH OކLQVWUXPHQW�

�� 4 ; XQ GHV WLUDQV TXL VކXQLW ¢ FKDUQLHUH DX SRLQW 5 DYHF XQ OHYLHU� 5� U FH
OHYLHU HVW ೩[« VXU XQ DUEUH U < TXL VH PHXW OLEUHPHQW VXU GHX[ SLYRWV� DUEUHކ/
D XQ EUDV < = TXL UH©RLW HQ 6 OD TXHXH GX FURFKHW 6 7 G� O� P� Q� Q OHV VXSSRUWV
GHV DUEUHV GHV OHYLHUV� R R OHV SL«V GHV VXSSRUWV TXL VRQW ULY«V VXU XQH SODWLQH
GH IHU TXކRQ YRLW ೩J� ��

7 OD TXHXH GX FURFKHW� G OH VDERW TXL VH YLVVH VXU OD TXHXH� L� L OD FRUGH TXH OކRQ
VXSSRVH ¬WUH VHUU«H SDU OH FURFKHW VXU OH VLOOHW T�

�� ' SODQ GH OD SODWLQH GH IHU TXL VކDGDSWH DX IRQG GH OD ER°WH GH OD FRQVROH SDU OH
PR\HQ GHV YLV H� H� H� 2Q D VXSSULP« LFL WRXV OHV WLUDQV TXL VRQW GDQV OD ೩J� ��
D೩Q GH ODLVVHU YRLU OކDUUDQJHPHQW GH FKDTXH DUEUH DYHF VRQ OHYLHU� TXL U«SRQG
¢ OD TXHXH GX FURFKHW TXL HVW FHQV« ¬WUH GH OކDXWUH F¶W« GH OD SODWLQH� U \� U \
DUEUHV� \ V� \ V OHYLHUV GHV TXHXHV GHV FURFKHWV� V� V� V� V WURXV SDU R» SDVVHQW
OHV TXHXHV� �� �� �� �� �� �� �� OHV UHVVRUWV TXL UDPHQHQW OHV WLUDQV� ORUVTXH OHV
SL«V GX MRXHXU QކDSSXLHQW SOXV VXU OHV S«GDOHV� 9R\H] FHV UHVVRUWV� ೩J� ��

�� 5HSU«VHQWDWLRQV HQ JUDQG GHV UHVVRUWV� ; UHVVRUW YX GH F¶W«� 	 TXL HVW ೩[«
VXU XQ DUEUH ]� DXWRXU GXTXHO LO VH URXOH HQ VSLUDO� 6RQ H[WU«PLW« 9 SRUWH XQ
FURFKHW TXL SDVVH GDQV XQ RHLO SUDWLTX« ¢ OކH[WU«PLW« GX WLUDQ� 	 TXL OXL HVW
SURSUH� 9R\H] OD ೩J� �� R» OH WLUDQ 4 ; HVW SHUF« SRXU UHFHYRLU OH FURFKHW
GX UHVVRUW DX SRLQW ;� [� [ OH P¬PH UHVVRUW YX HQ GHVVXV� X VRQ FURFKHW� \� \
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OHV VXSSRUWV VXU OHVTXHOV OކDUEUH GX UHVVRUW HVW ULY« SDU VHV H[WU«PLW«V� /HV
VXSSRUWV VRQW ULY«V VXU OD SODWLQH�

�� &RQVROH FRXS«H VXU VRQ WUDYHUV� : HVW OH F¶W« GHV FRUGHV 	 GHV FURFKHWV� $
HVW OH F¶W« TXL FRQWLHQW OHV WLUDQV� E SRUWH GH OD ER°WH� F OD SURIRQGHXU GH OD
ER°WH� ' OD SODWLQH� H� L OD FKHYLOOH TXL WHQG OD FRUGH� L L OD FRUGH� K OH SRUWH �
FRUGH� W OD TXHXH GX FURFKHW� G OH VDERW� T OH VLOOHW�

�� 3RUWH GH OD ER°WH GH OD FRQVROH� &HWWH ER°WH HVW WRXMRXUV IHUP«H D೩Q GH JDUDQWLU
WRXWHV OHV SLHFHV TXކ� HOOH FRQWLHQW GH WRXW DFFLGHQW� D D ODQJXHWWH RX FKDQIUHLQ
IRUW PLQFH TXL VކLQWURGXLW GDQV XQH UDLQXUH SUDWLTX«H DX KDXW GH OD ER°WH� E
SHWLWH FO« TXL IDLW SDUWLH GH OD SRUWH� 	 TXL VH PHW DSUªV FRXS SRXU DVVXMHWWLU
OD SRUWH GDQV VRQ OLHX� F OD FO« YXH V«SDU«PHQW�

/HV H[SOLFDWLRQV GH FHV GHUQLHUHV 3ODQFKHV GX P«FKDQLVPH GH OD KDUSH RQW «W«
IRXUQLHV SDU 0� 3UHYRVW�
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-HX GHV S«GDOHV

,I ERWK IHHW DQG WKH VHYHQ SHGDOV WKDW DOWHU WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV DUH
WDNHQ LQ FRQVLGHUDWLRQ� D WRWDO RI QLQHWHHQ VLPSOH VLQJOH�SHGDO PRYHV DQG WKLUW\�
VHYHQ FRPSOH[ SHGDO PRYHV DUH DYDLODEOH WR WKH KDUSLVW ZKHQ SOD\LQJ WKH HLJKWHHQWK
FHQWXU\ D KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP�

7KH ZRUNV E\ 6SRKU FRQWDLQ DOO WKH SHGDO PRYHV� -HX GHV S«GDOHV� OLVWHG EHORZ��

6RPHWLPHV WZR FRPSOH[ PRYHV DUH FRPELQHG WRJHWKHU� EXW WKHVH UDUHO\ RFFXU DQG
DUH WDNHQ DV VSHFLDO FDVHV�� 7KH QXPEHU RI SRVVLEOH SHGDO PRYHV DUH LQGLFDWHG LQ
EUDFNHWV� ZKHQ WKH YDULRXV FRPELQDWLRQV RI SHGDOV LV WDNHQ LQWR FRQVLGHUDWLRQ�

�2WKHU PRYHV PD\ EH SRVVLEOH� OLNH WKH ULJKW IRRW PRYLQJ WKH LQQHU % SHGDO RQ WKH OHIW�KDQG VLGH RI
WKH KDUS� EXW WKLV FXUUHQW UHVHDUFK KDV LGHQWL೩HG WKHVH FRUH WKLUW\�VHYHQ FRPSOH[ SHGDO PRYHV�
�$Q H[DPSOH FDQ EH IRXQG LQ .UXPSKROW]� 2S� �� �ªPH 3U«OXGH� EDU ����� LV D FRPELQDWLRQ RI PRYHV �

�L� DQG �YLLL��

���
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�� 6LPSOH VLQJOH�SHGDOOLQJ ����
L� 2QH SHGDO DW D WLPH� RQH IRRW DW D WLPH� '� &� %� (� )� *� $�

LL� 7ZR SHGDOV DW D WLPH� WZR IHHW� '�(� '�)� '�*� '�$� &�(� &�)� &�*� &�$�
%�(� %�)� %�*� %�$� ����

�� 'RXEOH�SHGDOOLQJ �'�3��
� SHGDOV DW D WLPH� RQH IRRW� HLWKHU OHIW RU ULJKW� '�&� &�%� (�)� )�*� *�$� ���

�� 'RXEOH�SHGDOOLQJ� IROG DZD\ *�& SHGDOV� �'�3� �࠿&࠿*
� SHGDOV DW D WLPH� RQH IRRW� )�$� '�%� ���

�� 'RXEOH�SHGDOOLQJ� IROG DZD\ *�& SHGDOV� WZR SHGDOV DW D WLPH� KHHO DQG
WRH PRYH LQGHSHQGHQWO\� (DFK FRPELQDWLRQ KDV WZR VROXWLRQV� RQH IRU WKH
OHIW IRRW DQG RQH IRU WKH ULJKW� �7RWDO �� PRYHV�
L� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH KHHO ZKLOH ೩[LQJ WRH�

LL� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH 	 GHSUHVV KHHO� UHOHDVH WRJHWKHU�

LLL� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH KHHO 	 WRH VHS�

LY� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH WRH 	 KHHO VHSDUDWHO\�

Y� 3UHVV WRH� SUHVV KHHO� UHOHDVH WRJHWKHU�

YL� 3UHVV KHHO� SUHVV WRH� UHOHDVH WRJHWKHU�

YLL� +HHO 	 WRH LQGHSHQGHQWO\� 3UHVV KHHO�WRH� SUHVV WRH�KHHO� UHOHDVH
VHSDUDWHO\�

YLLL� 3UHVV KHHO� UHOHDVH KHHO ZKLOH SUHVVLQJ WRH� UHOHDVH WRH�

L[� 3UHVV WRH� UHOHDVH WRH ZKLOH SUHVVLQJ KHHO� UHOHDVH KHHO�

[� 5HOHDVH � QRQ�DGMDFHQW SHGDOV IURP D ೩[HG SRVLWLRQ�
�� /HIW IRRW PRYHV WKH ( SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS �/)RRW��
���

�� 7ULSOH�SHGDOOLQJ �7�3�� ���
�� 3HGDO JOLVVDQGR ����

�3HGDO JOLVVDQGL FRXOG RFFXU ZLWK WZR IHHW WRJHWKHU� DGGLQJ DQ H[WUD WZHOYH SHGDO JOLVVDQGL PRYHV� $Q
H[DPSOH RI SHGDO JOLVVDQGL ZLWK WZR IHHW DW WKH VDPH WLPH FDQ EH IRXQG LQ 0DULQކV 6RQDWLQD ,,,� 2S� ���
3UHVWR� EDUV ������ ೩J� ����� 'RXEOH�SHGDO JOLVVDQGL ZLWK RQH IRRW DUH QRW LQFOXGHG LQ WKLV OLVW�



$SSHQGL[ ,,,

0HWKRG IRU KLVWRULFDO
SHGDOOLQJ

)RU P\ WHDFKLQJ SUDFWLFH� , JLYH WKLV EULHI PRGHUQ PHWKRG DV D KDQG�RXW WR VWXGHQWV
ZKHQ LQWURGXFLQJ KLVWRULFDO SHGDOOLQJ RQ WKH KDUSH RUJDQLV«H� ,W LV RIWHQ D PRGHUQ
KDUSLVWކV ೩UVW HQFRXQWHU ZLWK KLVWRULFDO SHGDO WHFKQLTXHV� 7KLV PHWKRG LV EDVHG RQ
WKH NQRZOHGJH WKDW , KDYH JOHDQHG IURP HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ KDUS
WUHDWLVHV� PHWKRGV DQG UHSHUWRLUH� ,W LV DOVR EDVHG RQ P\ RZQ H[SHULHQFH DQG LV
GHYLVHG DV D SHGDJRJLFDO DLG IRU SHGDO KDUSLVWV�

)RU SUDFWLFDO H[DPSOHV� , XVH WKH VFKHPHV RQ KRZ WR SHGDO LQ .UXPSKROW]ކV 3U«OXGHV�
2S� �� ZKLFK DUH IRXQG LQ VHFWLRQ ����

0RGHUQ SHGDO WHFKQLTXH LV EURDGO\ EDVHG RQ WZR XQGHUO\LQJ SULQFLSOHV�
� 7KH KHHOV DOZD\V UHPDLQ RQ WKH ೪RRU� ZKLOH WKH UHPDLQLQJ SDUW RI WKH IHHW ೪H[ WR
PRYH WKH SHGDOV XS DQG GRZQ�
� $ PD[LPXP RI WZR SHGDOV FDQ EH PRYHG DW D WLPH� RQH SHGDO E\ HDFK IRRW� ,I WKH
KHHO UHPDLQV RQ WKH ೪RRU� WKLV PHDQV WKH IRRW LV SDUDOOHO WR WKH KDUS DQG SHGDOV DQG
WKH WRH LV XVHG WR PRYH D SHGDO� 7KLV FDQ RQO\ PHDQ PRYLQJ RQH SHGDO DW D WLPH
ZLWK HDFK IRRW�

+LVWRULFDO SHGDO WHFKQLTXH
� 3HGDOOLQJ LV DOZD\V FDOP��

� 3HGDOV DUH PRYHG ZLWK WKH ZKROH IRRW �KHHO DQG WRH� R೨ WKH ೪RRU�
� 3HGDOV DUH PRVW RIWHQ VLPSO\ SUHVVHG GRZQ DQG UHOHDVHG� )L[LQJ D SHGDO LQWR D
SHGDO QRWFK LV D UDUH RFFXUUHQFH�
� 7ZR RU WKUHH SHGDOV RQ RQH VLGH RI WKH KDUS FDQ EH PRYHG WRJHWKHU E\ SODFLQJ
WKH IRRW DFURVV WKH SHGDOV� RU FHUWDLQ SHGDOV FDQ EH IROGHG DZD\� LI QRW UHTXLUHG�

�.RQGRQDVVLV� 2Q 3OD\LQJ WKH +DUS� ���ހ�� &KDSWHU RQ 3HGDOމ 7HFKQLTXHފ� RXU>މ KHHOV VKRXOG DOZD\V
UHVW RQ WKH JURXQGފ�
�.UXPSKROW]� 3ULQFLSHV� ��� YLWHU»މ OHV PRXYHPHQV EUXVTXHVފ�

���
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HQDEOLQJ GRXEOH�SHGDOOLQJ WR EH XVHG PRUH IUHTXHQWO\�
� 7KH KHHO DQG WRH RI ERWK IHHW FDQ PRYH SHGDOV LQGHSHQGHQWO\ E\ SLYRWLQJ WKH IRRW�

4XHVWLRQV WR FRQVLGHU�
� ,I P\ IHHW DUH R೨ WKH ೪RRU� ZKDW FRQVHTXHQFHV GRHV WKLV KDYH WR P\ VLWWLQJ DQG
SOD\LQJ SRVLWLRQ"
� :K\ DUH SHGDO PDUNLQJV H[WUHPHO\ UDUH LQ HLJKWHHQWK� DQG QLQHWHHQWK FHQWXU\
VFRUHV"

*HQHUDO FRQVLGHUDWLRQV IRU KLVWRULFDO SHGDOOLQJ
� ފDVH%މ VHW�XS NH\ RI WKH KDUS�
� 3RVLWLRQ RI WKH IHHW DQG VLWWLQJ SRVLWLRQ�
� (QKDUPRQLFV�
� 6\PEROV� DEEUHYLDWLRQV� SHGDO PDUNLQJV�
� 'RXEOH� DQG WULSOH�SHGDOOLQJ�
� 3HGDO JOLVVDQGL�
� 3«GDOH ¢ UHQIRUFHPHQW��

,,,�� 3UHSDULQJ IRU KLVWRULFDO SHGDOOLQJ

,,,���� 6KRHV

:KHQ SOD\LQJ D VLQJOH�DFWLRQ KDUS IRU WKH ೩UVW WLPH RU ZKHQ SOD\LQJ DQ LQVWUXPHQW
WKDW LV QHZ WR \RX� VKRHV FDQ RIWHQ EH DQ DGGHG KLQGUDQFH� 7KH ೩UVW WKLQJ WR GR LV
WR UHPRYH \RXU VKRHV�

+DYLQJ GLUHFW FRQWDFW WR WKH SHGDOV ZLWK \RXU IHHW FDQ PDNH \RX PRUH VHQVLWLYH
WR IHHO KRZ HDFK LQGLYLGXDO SHGDO ZRUNV� )HHW VL]HV� HVSHFLDOO\ IRU ZRPHQ KDYH
LQFUHDVHG RYHU WLPH� WKH SHGDOV RQ D VLQJOH�DFWLRQ KDUS ZHUH GHVLJQHG IRU VPDOOHU
IHHW��

7KH SHGDO PHFKDQLVP RQ HDFK KDUS PD\ YDU\� WKH YDULDQWV EHLQJ�
� WKH OHQJWK DQG ZLGWK RI WKH SHGDOV�
� WKH SHGDO VSULQJV� PDNLQJ WKH SHGDOV OLJKWHU RU KHDYLHU WR PRYH� (DFK SHGDO FDQ
IHHO GL೨HUHQW� HYHQ RQ RQH KDUS�
� WKH GHSWK RI WKH SHGDO VORW� IURP WKH XSSHU SRVLWLRQ WR WKH ORZHU SRVLWLRQ�
� WKH KHLJKW RI WKH SHGDO VORW IURP WKH ೪RRU

:KHQ ZHDULQJ VKRHV� , ZRXOG VXJJHVW EDOOHW SXPSV RU VKRHV ZLWK QR KHHO� ZKHUH
WKH KHHO DQG WRH DUH RQ WKH VDPH SODQH� 7KH KHHO DQG WRH QHHG WR EH RQ WKH VDPH

�2QO\ RQH KDUS LV SULYDWHO\ RZQHG ZLWK D ZRUNLQJ �WK VRXUGLQH SHGDO� $GGLWLRQDO �WK WR �� SHGDOV DUH
QRW WDNHQ LQWR FRQVLGHUDWLRQ� EHFDXVH WKHVH KDUSV DUH QRW DFFHVVLEOH IRU PRVW KDUSLVWV�
�3ULYDWH HPDLO FRUUHVSRQGHQFH� -XQH ��� ����� ZLWK -XQH 0DULRQ 6ZDQQ 0%(� %ULWLVK IRRWZHDU

KLVWRULDQ� IRUPHUO\ WKH .HHSHU RI WKH %RRW DQG 6KRH &ROOHFWLRQ DW WKH 1RUWKDPSWRQ 0XVHXP DQG $UW
*DOOHU\ LQ (QJODQG� VކRPHQ:މ VKRHV ��������� ZHUH RQ DYHUDJH (QJOLVK VL]HV � ހ �� 3DULV SRLQWV ZHUH
VL]HV �� ���ހ ZKLOH PHQކV VKRHV ZHUH RQ DYHUDJH ��ފ�������
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KRUL]RQWDO SODQH VR ZKHQ WKH IRRW LV SODFHG DFURVV WKH SHGDOV� WZR RU WKUHH SHGDOV
FDQ EH SUHVVHG GRZQ ZLWK HTXDO VWUHQJWK��

)LJXUH ,,,��� 6KRZLQJ WKH ೪H[ RI WKH KHHO DQG WRH�

,,,���� 3RVLWLRQ RI WKH IHHW

7KH PRVW EDVLF ZD\ RI PRYLQJ SHGDOV LV GRQH E\ OLIWLQJ WKH ZKROH IRRW R೨ WKH ೪RRU�
WKH WRH LV SODFHG RQ WKH SHGDO DQG WKHQ WKH SHGDO LV SUHVVHG GRZQ DQG KHOG XQWLO WKH
PXVLF UHTXLUHV LW WR EH UHOHDVHG� 7KLV PRWLRQ LV D VPDOO PRYHPHQW� DV WKH KDUSކV
SHGDOV DUH DSSUR[LPDWHO\ WHQ FHQWLPHWUHV IURP WKH JURXQG� :KHQ WZR RU WKUHH
SHGDOV RQ WKH VDPH VLGH RI WKH KDUS QHHG WR EH PRYHG� WKH IRRW� HLWKHU WKH ULJKW
RU OHIW� LV SODFHG DFURVV WKH SHGDOV� SHUSHQGLFXODU WR WKH KDUS� 7KLV ZD\ WKH ZKROH
IRRW PRYHV WKH SHGDOV� $OWHUQDWLYHO\ LI WKH SHGDOV DUH QRW DGMDFHQW� OLNH WKH ) DQG
$ SHGDOV RQ WKH ULJKW RI WKH KDUS DQG WKH % DQG ' RQ WKH OHIW� WKH WRH PRYHV WKH
RXWHUPRVW SHGDOV ހ WKH $ DQG ' ހ ZKLOH WKH KHHO PRYHV WKH LQQHU SHGDOV� :KHQ QR
SHGDO PRYHPHQW LV UHTXLUHG WKH IHHW FDQ UHVW RQ WKH JURXQG�

,,,���� 6LWWLQJ DW WKH KDUS

+RZ WR VLW DW WKH KDUS FDQ EH YHU\ SHUVRQDO� GHSHQGLQJ RQ HDFK KDUSLVW DQG RQ HDFK
KDUS� +LVWRULFDO GUDZLQJV RI KDUSLVWV DQG WKHLU KDUS VKRZ WKDW WKH KDUS LV LQ DQ
XSULJKW SRVLWLRQ� YHU\ FORVH WR WKH SRLQW RI EDODQFH RI WKH LQVWUXPHQW� PHDQLQJ WKDW
WKHUH LV OLWWOH ZHLJKW RQ WKH KDUSLVWކV VKRXOGHU RU NQHHV� 0RYLQJ SHGDOV ZLWK WKH
ZKROH IRRW DOVR DOORZV WKH KDUSLVW WR FKRVH D VLWWLQJ SRVLWLRQ WKDW LV VROHO\ EDVHG
RQ WKH HDVH RI UHDFKLQJ WKH VWULQJV� UDWKHU WKDQ WDNLQJ LQWR DFFRXQW WKH QHFHVVLW\
RI NHHSLQJ WKH KHHOV ೩UPO\ RQ WKH JURXQG DW DOO WLPHV� $V WKLV ODVW UHTXLUHPHQW LV
RIWHQ SDUW RI WKH PRGHUQ GRXEOH�DFWLRQ SHGDO WHFKQLTXH� LW VRPHWLPHV LPSOLHV D
PRUH UHFOLQHG SRVLWLRQ RI WKH KDUS�

�$GDSWHG IURP SHULPHQW])މ 6KRZV� :DONLQJ +HHO )LUVW 0RUH (೨LFLHQWފ� 6LPED 7DQJR� DFFHVVHG
1RYHPEHU ��� ����� KWWS���VLPEDWDQJR�FRP������������ H[SHULPHQW� VKRZV� ZDONLQJ� KHHO� ೩UVW� PRUH�
H೨LFLHQW��
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,,,���� 7KH ފEDVHމ VHW�XS NH\

7R IXOO\ H[SORLW WKH FRPSOHWH UDQJH RI SHGDO WHFKQLTXHV SRVVLEOH RQ WKH KDUS� $�೪DW
PDMRU LV DQ RSWLPDO ފEDVHމ VHW�XS NH\ DQG YLUWXRVR SLHFHV XVXDOO\ UHTXLUH WKLV NH\�
7KH KDUS UHSHUWRLUH ZLWK IHZ PRGXODWLRQV� KHQFH VLQJOH�SHGDOOLQJ� FDQ EH SOD\HG
ZLWK D ފEDVHމ VHW�XS RI (�೪DW PDMRU� %HIRUH SOD\LQJ D SLHFH� RQH QHHGV WR FKHFN
ZKLFK VHW�XS NH\ LV UHTXLUHG� ORRNLQJ RXW IRU VFDOH�OLNH SDVVDJHV ZKHUH D FHUWDLQ
SLWFK LV LQGLVSHQVDEOH DQG WKHQ GHGXFH ZKLFK HQKDUPRQLFV DUH SRVVLEOH DQG�RU
QHFHVVDU\� 6RPHWLPHV RWKHU WXQLQJV DUH UHTXLUHG OLNH %�೪DW PDMRU IRU 0R]DUWކV
&RQFHUWDQWH D /D +DUSH� H )ODXWR� .����� RU '�೪DW PDMRU IRU 6SRKUކV :R2 �� DQG
:R2 ���

,,,���� 3HGDO PDUNLQJV

3HGDO PDUNLQJV DUH H[WUHPHO\ UDUH LQ HLJKWHHQWK�FHQWXU\ KDUS VFRUHV� DV RSSRVHG
WR PRGHUQ GD\ SUDFWLFHV ZKHUH SXEOLVKHG VFRUHV RIWHQ FRPH ZLWK SHGDO VROXWLRQV
DOUHDG\ SULQWHG LQ WKH VFRUH� ,W LV DOVR FRPPRQ SUDFWLFH IRU DQ\ PRGHUQ KDUSLVW WR
PDUN HYHU\ SHGDO FKDQJH LQ D VFRUH� LI LW LV QRW GRQH VR DOUHDG\�

7KH ODFN RI SHGDO PDUNLQJV RQ FODVVLFDO VFRUHV LV GXH WR VHYHUDO SRVVLEOH UHDVRQV�
0XFK RI WKH KDUS PXVLF WKDW ZDV SXEOLVKHG KDV IHZ PRGXODWLRQV� VR WKH SHGDO
VROXWLRQV DUH DSSDUHQW E\ VLPSO\ UHDGLQJ DQG WKHQ SOD\LQJ WKH DFFLGHQWDOV ZULWWHQ
LQ WKH VFRUH� ,W ZDV QRW QHFHVVDU\ WR ZULWH ފ੤(މ RQ WKH VFRUH LI WKH ) LQ WKH PXVLF
KDV D VKDUS LQ IURQW RI LW�

$IWHU SOD\LQJ KXQGUHGV RI SLHFHV RQ WKH VLQJOH�DFWLRQ KDUS� LW LV P\ H[SHULHQFH WKDW
PRVW SHGDO PRYHPHQWV FDQ EH GHGXFHG E\ WKH DFFLGHQWDOV LQ WKH VFRUH DQG WKH
KDUPRQ\ LPSOLHG LQ WKH PXVLFDO SKUDVH�

,W LV DGYLVDEOH WR WU\ WR DYRLG ZULWLQJ LQ DQ\ SHGDOV DQG WR UHPHPEHU WKDW WKH
SULQFLSDO PRYHPHQWV DUH SUHVVLQJ DQG UHOHDVLQJ� ZLWK QR SHGDOV ౘ[HG LQ
WKH QRWFKHV�

6RPHWLPHV LW FDQ EH XVHIXO WR ZULWH LQ D FDXWLRQDU\ DFFLGHQWDO EHIRUH WKH QRWH ZKLFK
KDV WR EH DOWHUHG� DV D ZD\ WR VKRZ WKDW WKDW SHGDO QHHGV WR EH SUHVVHG GRZQ RU
UHOHDVHG� XVXDOO\ LW LV WKH UHOHDVLQJ DFWLRQ WKDW PD\ QRW EH FOHDU IURP UHDGLQJ WKH
VFRUH�

,I SHGDO PDUNLQJV DUH XQDYRLGDEOH� LW LV DGYLVDEOH WR WU\ WR ZULWH WKH SHGDO FKDQJHV
DV LQ WKH HLJKWHHQWK FHQWXU\ DQG ZULWH LQ RQO\ WKH SHGDOV WKDW QHHG WR EH ೩[HG� OLNH
]೩މ ފ$ LQ WKH VFRUH� ,W LV DOVR SRVVLEOH WR LQYHQW RQHކV RZQ V\VWHP RI V\PEROV�

,,,���� (QKDUPRQLFV

(QKDUPRQLFV DUH YHU\ LPSRUWDQW ZKHQ SOD\LQJ WKH KDUS� 7KH VLQJOH�DFWLRQ KDUS
KDV IRXUWHHQ SRVVLEOH QRWHV SHU RFWDYH� 'HSHQGLQJ RQ ZKLFK QRWHV DUH HVVHQWLDO
IRU D SLHFH RU PRYHPHQW RI D SLHFH� WKH RWKHU QRWHV KDYH WR EH SOD\HG ZLWK WKHLU
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HQKDUPRQLF DOWHUQDWLYH� 7KH PXVLF LQ WKH HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ VFRUHV
DUH LQYDULDEO\ QRWDWHG FRUUHFWO\ DFFRUGLQJ WR WKH UXOHV RI KDUPRQ\� ,W LV XS WR WKH
KDUSLVW WR LGHQWLI\ LI WKH QRWDWHG QRWH PXVW EH SOD\HG E\ D GL೨HUHQW VWULQJ DQG XVLQJ
D GL೨HUHQW SHGDO�

7KH SUDFWLFH RI QRWDWLQJ WKH DFWXDO VWULQJ WKDW D KDUSLVW ZLOO SOXFN LQ D SLHFH LV
FRPPRQ QRZDGD\V� 7KLV DVVLVWV WKH KDUSLVW ZKHQ UHDGLQJ DQG SOD\LQJ� EXW GRHV
QRW UHVSHFW WKH UXOHV RI KDUPRQ\ LQ D SLHFH DQG LV UDWKHU D YLVXDO VROXWLRQ DQG QRW D
PXVLFDO VROXWLRQ�

7KHUHIRUH� , UHFRPPHQG WR XVH WKH [UXPSKROW.މ UXOHފ RI HQKDUPRQLFV�
$FFRUGLQJ WR .UXPSKROW]� ZKHQ SOD\LQJ WKH KDUS LQ WKH ފEDVHމ VHW�XS NH\ RI (�
೪DW PDMRU� HYHU\ QRWDWHG $੢ DQG '੢ DUH SOD\HG ZLWK WKHLU HQKDUPRQLF DOWHUQDWLYHV
*੤ DQG &੤� 7KLV DSSOLHV HVSHFLDOO\ WR HLJKWHHQWK�FHQWXU\ VRQDWDV�

,,,�� -HX GHV S«GDOHV

0RYLQJ SHGDOV� ZKLFK LV UHIHUUHG WR DV MHX GHV S«GDOHV� VKRXOG DOZD\V EH D FDOP
H[SHULHQFH� 7KH PRYHPHQWV DUH JHQWOH \HW PHDVXUHG� HYHQ ZKHQ WKH PXVLF LV
OLYHO\� 8VXDOO\ GL೨LFXOW SDVVDJHV LQ KDUS PXVLF DUH D FRPELQDWLRQ RI FRSLRXV QRWHV
DQG FKDQJLQJ DFFLGHQWDOV� +RZHYHU� E\ XVLQJ PXOWL�SHGDOOLQJ WHFKQLTXHV ZKHUH
WKH IHHW DUH SRVLWLRQHG RYHU WZR RU PRUH SHGDOV� WKH UHVXOW LV WKDW WKH KDQGV DUH
IUHH WR SOD\ GHQVH SDVVDJHV� ZKLOH WKH IHHW PRYH VORZO\ DQG FDOPO\� DYRLGLQJ DQ\
EUXVTXH PRYHPHQWV� DV DFFRUGLQJ WR .UXPSKROW]��

3HGDO PRYHPHQWV DUH FDUULHG RXW DV FORVH DV SRVVLEOH WR WKH QRWDWHG DFFLGHQWDO LQ
WKH VFRUH DQG UHOHDVHG DV TXLFNO\ DV SRVVLEOH DIWHUZDUGV� GHSHQGLQJ QDWXUDOO\ RQ
HDFK LQGLYLGXDO PXVLFDO VLWXDWLRQ� 7KH IHHW PRYH ZLWK WKH KDUPRQLF PRGXODWLRQV
ZLWK DV OLWWOH SODQQLQJ RI SHGDO PRYHPHQWV�VROXWLRQV DV SRVVLEOH� 7KLV PD\ DSSHDU
WR DXJPHQW WKH WRWDO DPRXQW RI SHGDO PRYHPHQWV LQ D SLHFH� ZKLFK LV VRPHWLPHV
WKH FDVH� EXW LW PDNHV SHGDOOLQJ DQ LQWHJUDO JHVWXUDO FRPSRQHQW RI WKH PXVLF� 7KH
WRWDO DPRXQW RI SHGDO PRYHPHQWV ZLOO LQYDULDEO\ EH OHVV ZKHQ GRXEOH�SHGDOOLQJ
WHFKQLTXHV DUH LQFRUSRUDWHG�

3HGDOV FDQ EH SUDFWLVHG DORQH� WR OHDUQ WKH VXEWOH PRYHPHQWV RI WKH WRH DQG KHHO�

$ WRWDO RI QLQHWHHQ VLPSOH VLQJOH�SHGDO PRYHV DQG WKLUW\�VHYHQ FRPSOH[ SHGDO PRYHV
DUH DYDLODEOH WR WKH KDUSLVW ZKHQ SOD\LQJ WKH HLJKWHHQWK FHQWXU\ KDUS� 7KH ZRUNV
IRU WKH KDUS E\ 6SRKU FRQWDLQ DOO WKH SHGDO PRYHV� MHX GHV S«GDOHV� OLVWHG EHORZ�
6RPHWLPHV WZR FRPSOH[ PRYHV DUH FRPELQHG WRJHWKHU� EXW WKHVH UDUHO\ RFFXU DQG
DUH WDNHQ DV VSHFLDO FDVHV�

�,ELG�� ��� YLWHU»މ OHV PRXYHPHQV EUXVTXHVފ�
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,,,���� 3UHVVLQJ DQG UHOHDVLQJ SHGDOV

7KLV LV WKH PRVW FRPPRQ SHGDO PRYHPHQW� 6LPSO\ SUHVV WKH SHGDO GRZQ� KROG LW
GRZQ IRU WKH DFFLGHQWDO QRWDWHG LQ WKH PXVLF DQG WKHQ UHOHDVH DV VRRQ DV SRVVLEOH
DIWHUZDUGV� 3UHVVLQJ DQG UHOHDVLQJ SHGDOV PDNHV OHVV QRLVH FRPSDUHG WR ೩[LQJ DQG
XQ೩[LQJ SHGDOV�

$EEUHYLDWLRQV

'3� 'RXEOH�SHGDOOLQJ�SODFH IRRW DFURVV WZR SHGDOV�
73� 7ULSOH�SHGDOOLQJހSODFH IRRW DFURVV WKUHH SHGDOV�
/)RRW� 0RYH WKH ( SHGDO ZLWK WKH OHIW IRRW�
�ࡐ* �ࡐ& )ROG * RU & SHGDO DZD\�
�ࡒ* �ࡒ& XQIROG WKH * RU & SHGDO�

,,,���� )L[LQJ DQG XQౘ[LQJ SHGDOV

7KLV RFFXUV LQ WZR SULQFLSDO VLWXDWLRQV�
� 3HGDOV DUH ೩[HG RU XQ೩[HG WR HVWDEOLVK WKH NH\ RI D SLHFH RU PRYHPHQW RI D SLHFH�
� 3HGDOV DUH ೩[HG� ZKHQ WKH VDPH IRRW LV UHTXLUHG WR PRYH DQRWKHU SHGDO LQ TXLFN
VXFFHVVLRQ�

,,,���� 6LQJOH�SHGDOOLQJ

6LPSOH VLQJOH�SHGDOOLQJ ����
� RQH SHGDO DW D WLPH� RQH IRRW DW D WLPH� '� &� %� (� )� *� $�
� WZR SHGDOV DW D WLPH� WZR IHHW� '�(� '�)� '�*� '�$� &�(� &�)� &�*� &�$� %�(� %�)� %�*�
%�$� ����

,,,���� 'RXEOH�SHGDOOLQJ

'HౘQLWLRQV� 'RXEOH�SHGDO WHFKQLTXH RU GRXEOH�SHGDOOLQJ LV WKH DFW RI PRYLQJ WZR
DGMDFHQW SHGDOV RU WZR QRQ�DGMDFHQW SHGDOV RQ RQH VLGH RI WKH KDUS XVLQJ RQH IRRW�
7KLV LV DFKLHYHG E\ SODFLQJ WKH IRRW SHUSHQGLFXODU WR WKH KDUS� DFURVV WKH SHGDOV�
7KH SHGDOV FDQ EH SUHVVHG GRZQ WRJHWKHU RU VHSDUDWHO\ E\ SLYRWLQJ WKH IRRW� 7KH
KHHO PRYHV DQ LQQHU SHGDO DQG WKH WRH PRYHV DQ RXWHU SHGDO�

:KHQ WKH SHGDOV DUH QRW DGMDFHQW WR HDFK RWKHU� GRXEOH�SHGDOOLQJ LV DFKLHYHG E\
IROGLQJ DZD\ D SHGDO� XVXDOO\ WKH & SHGDO RQ WKH OHIW VLGH RU WKH ) RU * SHGDO RQ WKH
ULJKW VLGH RI WKH EDVH RI WKH KDUS� :LWK WKHVH SHGDOV RXW RI WKH ZD\� WKH UHPDLQLQJ
' DQG % SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH KDUS DQG WKH ) DQG $ SHGDOV RQ WKH ULJKW
FDQ EH PRYHG WRJHWKHU�

� SHGDOV DW D WLPH� RQH IRRW� HLWKHU OHIW RU ULJKW� '�&� &�%� (�)� )�*� *�$� ���

([DPSOH
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.UXPSKROW]ކV �HPH 3U«OXGH 2S� � XVHV WKLV WHFKQLTXH RQFH IRU HDFK IRRW� 3ODFH
WKH OHIW IRRW DFURVV WKH % DQG & SHGDO DQG SUHVV GRZQ LQ EDU �� DQG UHOHDVH LQ WKH
IROORZLQJ EDU� :LWK WKH ULJKW IRRW DFURVV WKH ( DQG ) SHGDO� SUHVV GRZQ LQ EDU ���
DQG UHOHDVH LQ WKH QH[W EDU� 7KH *�೪DW LQ EDU ��� LV DQ HQKDUPRQLF QRWH DQG LV
SOD\HG DV )�VKDUS�

)LJXUH ,,,��� .UXPSKROW]� �HPH 3U«OXGH� 2S� ��

'RXEOH�SHGDOOLQJ� IROG DZD\ *�& SHGDOV� �'�3� �ࡐ&ࡐ*

� SHGDOV DW D WLPH� RQH IRRW� )�$� '�%� ���

([DPSOH

7KLV �HU 3U«OXGH� 2S� � E\ .UXPSKROW] EHJLQV ZLWK ERWK WKH & DQG * SHGDO IROGHG
DZD\ DQG QHLWKHU SHGDO LV UHTXLUHG IRU WKH ZKROH SUHOXGH� 7KH SDVVDJH 0RGHUDWR�
EDU ��� EHJLQV ZLWK WKH ULJKW IRRW SUHVVLQJ GRZQ DQG UHOHDVLQJ WKH ( SHGDO� 7KHQ
WKH ULJKW IRRW LV SODFHG RYHU WKH ) DQG $ SHGDO DQG LV SUHVVHG GRZQ LQ EDU �� DQG
UHOHDVHG LQ ��� /DWHU RQ LQ WKH 0LQXHWWR� WKH VDPH WHFKQLTXH LV DSSOLHG WR WKH OHIW
IRRW� ,Q EDU ���� WKH OHIW IRRW LV SODFHG RYHU WKH % DQG ' SHGDO DQG SUHVVHG GRZQ
WRJHWKHU DQG WKHQ UHOHDVHG LQ WKH IROORZLQJ EDU�

'RXEOH�SHGDO WHFKQLTXH� KHHO DQG WRH

2QFH DJDLQ WKH & DQG�RU * SHGDOV DUH IROGHG DZD\� OHDYLQJ WKH IHHW IUHH WR EH SODFHG
DFURVV WKH ' DQG % SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH KDUS DQG WKH ) DQG $ SHGDOV
RQ WKH ULJKW�KDQG VLGH RI WKH KDUS� ,Q WKLV VLWXDWLRQ ERWK WKH KHHO DQG WRH PRYH
VHSDUDWH SHGDOV DW GL೨HUHQW WLPHV�

'RXEOH�SHGDOOLQJ� IROG DZD\ *�& SHGDOV� WZR SHGDOV DW D WLPH� KHHO DQG WRH
PRYH LQGHSHQGHQWO\�

(DFK FRPELQDWLRQ KDV WZR VROXWLRQV� RQH IRU WKH OHIW IRRW DQG RQH IRU WKH ULJKW�
�7RWDO �� PRYHV�
L� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH KHHO ZKLOH ೩[LQJ WRH�
LL� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH 	 GHSUHVV KHHO� UHOHDVH WRJHWKHU�
LLL� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH KHHO 	 WRH VHSDUDWHO\�
LY� 3UHVV � SHGDOV WRJHWKHU� UHOHDVH WRH 	 KHHO VHSDUDWHO\�
Y� 3UHVV WRH� SUHVV KHHO� UHOHDVH WRJHWKHU
YL� 3UHVV KHHO� SUHVV WRH� UHOHDVH WRJHWKHU�
YLL� +HHO 	 WRH LQGHSHQGHQWO\� 3UHVV KHHO�WRH� SUHVV WRH�KHHO� UHOHDVH VHSDUDWHO\�
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)LJXUH ,,,��� .UXPSKROW] �HU 3U«OXGH� 2S� ��

YLLL� 3UHVV KHHO� UHOHDVH KHHO ZKLOH SUHVVLQJ WRH� UHOHDVH WRH�
L[� 3UHVV WRH� UHOHDVH WRH ZKLOH SUHVVLQJ KHHO� UHOHDVH KHHO�
[� 5HOHDVH � QRQ�DGMDFHQW SHGDOV IURP D ೩[HG SRVLWLRQ�

6RPH H[DPSOHV

3UHVV � SHGDOV WRJHWKHU� UHOHDVH KHHO ZKLOH ౘ[LQJ WRH

$QRWKHU H[DPSOH LV .UXPSKROW]ކV �HPH 3U«OXGH 2S� �� ZKHUH WKH * SHGDO LV IROGHG
DZD\ IRU WKH ZKROH SUHOXGH� 7KH ULJKW IRRW LV SODFHG RYHU WKH ) DQG $ SHGDOV DQG
ERWK DUH SUHVVHG GRZQ LQ EDU ��� 7KH KHHO UHOHDVHV WKH ) SHGDO LQ EDU OHDYLQJ WKH
WRH KROGLQJ WKH $ SHGDO� $W WKH WLPH WKH $ SHGDO FDQ EH ೩[HG E\ VOLSSLQJ LW LQWR WKH
ORZHU QRWFK�

)LJXUH ,,,��� .UXPSKROW] �HPH 3U«OXGH� 2S� ��

3UHVV KHHO� SUHVV WRH� UHOHDVH WRJHWKHU�
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.UXPSKROW]ކV �HPH 3U«OXGH 2S� � LV SOD\HG ZLWK WKH & SHGDO IROGHG DZD\ IURP WKH
EHJLQQLQJ RI WKH SLHFH� :LWK WKH OHIW IRRW SODFHG DFURVV WKH ' DQG % SHGDOV� WKH KHHO
SUHVVHV GRZQ DQG KROGV WKH % SHGDO LQ EDU ��� WKHQ WKH WRH SUHVVHV GRZQ DQG KROGV
WKH ' SHGDO LQ EDU ��� %RWK SHGDOV DUH UHOHDVHG WRJHWKHU RQ WKH VHFRQG PLQLP RI
EDU ���

8VXDOO\ GL೨LFXOW SDVVDJHV LQ KDUS PXVLF DUH D FRPELQDWLRQ RI PDQ\ QRWHV DQG PDQ\
SHGDOV� +RZHYHU� E\ KDYLQJ WKH IHHW VR RIWHQ SRVLWLRQHG RYHU WZR RU PRUH SHGDOV
WKLV OHDYHV WKH KDQGV IUHH WR SOD\ YLUWXRVLF SKUDVHV� ZKLOH WKH IHHW PRYH VORZO\ DQG
FDOPO\�

)LJXUH ,,,��� .UXPSKROW] �HPH 3U«OXGH� 2S� ��

,,,���� /HIW IRRW PRYHV WKH ( SHGDO

8VLQJ WKH OHIW IRRW WR RSHUDWH WKH ( SHGDO RQ WKH ULJKW�KDQG VLGH RI WKH KDUS �/)RRW��
:KHQ WKH (�SHGDO LV PRYHG ZLWK WKH OHIW IRRW� ZKLFK LV WKH LQQHUPRVW SHGDO RQ
WKH ULJKW�KDQG VLGH RI WKH KDUS� LW LV XS WR WKH KDUSLVW LI WKLV SHGDO LV HLWKHU ೩[HG
RU VLPSO\ KHOG GRZQ� 7KLV PRYHPHQW LV UHTXLUHG ZKHQ WKH ULJKW IRRW LV DOUHDG\
HQJDJHG LQ PRYLQJ RQH RU PRUH SHGDOV� OLNH WKH )� * RU $ SHGDOV DQG LV QRW IUHH
WR DGGLWLRQDOO\ PRYH WKH ( SHGDO� 7KLV WHFKQLTXH LV GHVFULEHG IRU WKH ೩UVW WLPH
LQ %DFNRIHQކV +DUIHQ�VFKXOH RI ���� DQG JRHV KDQG�LQ�KDQG ZLWK PXOWL�SHGDOOLQJ
WHFKQLTXHV� 7KH OHIW IRRW RSHUDWHV WKH ( SHGDO IUHTXHQWO\� ZKHQ GRXEOH�SHGDOOLQJ
LV XVHG RIWHQ� , XVH 6DO]HGRކV V\PERO RI D SHGDO LQVLGH D ER[ WR LQGLFDWH WKLV SHGDO
PRYHPHQW

,,,������ 7ULSOH�SHGDOOLQJ

7ULSOH�SHGDO WHFKQLTXH RU WULSOH�SHGDOOLQJ RFFXUV ZKHQ WKUHH SHGDOV DUH SUHVVHG
GRZQ WRJHWKHU ZLWK RQH IRRW �7�3��� 7KLV LV XVXDOO\ FDUULHG RXW RQ WKH ULJKW�KDQG
VLGH RI WKH KDUS� XVLQJ WKH )� * DQG $ SHGDOV� EXW FDQ DOVR EH SHUIRUPHG ZLWK WKH
OHIW SHGDOV� '� &� DQG %� 7KH WHUP PXOWL�SHGDOOLQJ UHIHUV WR DOO WKH DERYH ZD\V RI
SHGDOOLQJ� ZLWKRXW VSHFLI\LQJ RQH ZD\ LQ SDUWLFXODU�

,,,������ 3HGDO JOLVVDQGL

:KHQ D VWULQJ LV SOXFNHG DQG WKHQ WKH SHGDO LV SUHVVHG GRZQ RU UHOHDVHG� WKH SHGDO
PRYHPHQW SURGXFHV DQRWKHU VRXQGLQJ QRWH� HLWKHU D VHPLWRQH KLJKHU RU ORZHU� ,W LV
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)LJXUH ,,,��� .UXPSKROW] 6RQDWH� 2S� �� 1R� �� EDUV ������

D SHGDO PRYHPHQW SURGXFHV WKH VRXQG� 3LHFHV ZLWK SHGDO JOLVVDQGL�
� 3HWULQL� 6RQDWH� 2S� ���
� �OYLPDUH$ކ' 6RQDWH� 1R �� 2S� ��

,,,�� $GGLWLRQDO SHGDOV

,I \RX KDYH WKH FKDQFH WR SOD\ D KDUS ZLWK D S«GDOH ¢ UHQIRUFHPHQW RU D VRXUGLQH
SHGDO� XVH WKH IROORZLQJ OLWHUDWXUH WR H[SHULPHQW ZLWK WKH FKDQJHV LQ VRXQG�
� .UXPSKROW]� 3ULQFLSHV� �WXGH SRXU OH UHQIRUFHPHQW�
� 0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ������
� .UXPSKROW]� �PH 6RQDWH� 2S� ���

&RQFOXVLRQ

6WXGHQWV DUH LQYLWHG WR FRQVLGHU KRZ WKHVH KLVWRULFDO SHGDO WHFKQLTXHV FDQ EH DSSOLHG
RU LQFRUSRUDWHG LQWR WKHLU RZQ PRGHUQ WHFKQLTXHV FRQVLGHULQJ WKHVH TXHVWLRQV�
� ,V GRXEOH� DQG WULSOH�SHGDOOLQJ SRVVLEOH WRGD\ RQ D GRXEOH�DFWLRQ SHGDO KDUS"
� +RZ FDQ , LQWHJUDWH WKHVH WHFKQLTXHV LQWR P\ ZD\ RI SOD\LQJ"
� +RZ FDQ SHGDO JHVWXUHV LQ JHQHUDO EHFRPH SDUW RI WKH PXVLFDO SKUDVH"



%LEOLRJUDSK\

$GHOVRQ� 5REHUW� D/މ KDUSH YLULOH� 0PH GH *HQOLV HW OD FDUULªUH PDQTX« GH &DVLPLU
%DHFNHUފ� ,Q0DGDPH GH *HQOLV� OLWW«UDWXUH HW HGXFDWLRQ� HGLWHG E\ )UDQ©RLV %HVVLUH
DQG 0DUWLQH 5HLG� 5RXHQ DQG /H +DYUH� 3XEOLFDWLRQV GHV 8QLYHUVLW«V GH 5RXHQ HW
GX +DYUH� �����

�ށށށ Vކ0R]DUWމ )LUVW &RPSRVLWLRQ 6WXGHQW� 0OOH GH *XLQHV �������ފ��� ,Q 0R]DUW�
-DKUEXFK� �����

�ށށށ 7KHމ %RZHG +DUS� 3LRQHHULQJ 8VH RI ([WHQGHG 7HFKQLTXHV LQ WKH /DWH
(LJKWHHQWK DQG (DUO\ 1LQHWHHQWK &HQWXULHVފ� ,Q 8QLVRQXV� 0XVLNLQWUXPHQWH
(UIRUVFKHQ� %HZDKUHQ� 6DPPHOQ� HGLWHG E\ %HDWUL[ 'DUPVW¦GWHU DQG ,QD +RKHLVHO�
9LHQQD� 3UDHVHQV� �����

$GHOVRQ� 5REHUW� DQG -DFTXHOLQH /HW]WHU� RU(ޅމ D ZRPDQ ZKHQ VKH LV \RXQJ DQG
EHDXWLIXOކ� 7KH +DUS LQ (LJKWHHQWK�&HQWXU\ )UDQFHފ� ,Q +LVWRU\�+HUVWRU\� HGLWHG E\
$QQHWWH .UHXW]LJHU�+HUU DQG .DWULQ /RVOHEHQ� .¸OQ�:HLPDU� %¸KODX 9HUODJ� �����

$GHOVRQ� 5REHUW� $ODLQ 5RXGLHU� DQG )UDQFLV 'XYHUQD\� 5HGLVFRYHULQJމ &RXVLQHDXކV
)RXUWHHQ�3HGDO +DUSފ� 7KH *DOSLQ 6RFLHW\ -RXUQDO �� ������� �������ހ

$GHOVRQ� 5REHUW� $ODLQ 5RXGLHU� -HQQ\ 1H[� /DXUH %DUWKHO� DQG 0LFKHO )RXVVDUG�
HGV� 7KH +LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS LQ /HWWHUV DQG 'RFXPHQWV� ����������
9RO� �� � YROV� &DPEULGJH� &DPEULGJH 8QLYHUVLW\ 3UHVV� �����

$ORLV� %OXPDXHU� DQG -RKDQQ &KULVWLDQ +HUFKHQKDKQ� �.�.މ DOOHUJ� SULYLO�
5HDO]HLWXQJ GHU :LVVHQVFKDIWHQ XQG .¾QVWHފ� �����

$QQRQFHV� D೛LFKHV HW DYLV GLYHUV� �����

$QQXDLUH J«Q«UDO GX FRPPHUFH� GH OކLQGXVWULH� GH OD PDJLVWUDWXUH HW GH
OކDGPLQLVWUDWLRQ� 3DULV� 'LGRW� �����

$QZHLVXQJ GLH +DUIH ]X VSLHOHQ� +DOOH� +DQGHO� �����

$UPVWURQJ� 6LREK£Q� SORULQJ])މ ,ULVK +DUS 7UDGLWLRQVފ� -RXUQDO RI 0XVLF� �����
KWWS���MRXUQDORIPXVLF�FRP�IRFXV�H[SORULQJ�LULVK�KDUS�WUDGLWLRQV�

$UWKXU $EHOO� 6RPHމ 8QNQRZQ /HWWHUV RI /RXLV 6SRKUފ� 0XVLFDO &RXULHU /;,� QR� �

���

http://journalofmusic.com/focus/exploring-irish-harp-traditions
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�ށށށ 6RPHމ 8QNQRZQ /HWWHUV RI /RXLV 6SRKUފ� 0XVLFDO &RXULHU /;,� QR� � �������
��ހ�

ފ�UWV$މ -RXUQDO GH 3DULV� 6HSWHPEHU �� �����

%DFK� -RKDQQ 6HEDVWLDQ� &ODXGH %DOEDVWUH� )HUUDQG� DQG -HDQ�3KLOLSSH 5DPHDX�
5HFXHLOމ GH SLªFHV GH FODYHFLQ HW GH IRUWH SLDQR RUJDQLV« SDU GL೨«UHQV DXWKHXUVފ�
$FFHVVHG -XQH ��� ����� KWWS���FDWDORJXH�EQI�IU�DUN��������FE����������

%DFNRIHQ� -RKDQQ *HRUJ +HLQULFK� $QOHLWXQJ ]XP +DUIHQVSLHO� /HLS]LJ� %UHLWNRSI
XQG +¦UWHO� �����

�ށށށ $QOHLWXQJ ]XP +DUIHQVSLHO� 1HXH $XVJDEH� /HLS]LJ� %UHLWNRSI XQG +¦UWHO�
�����

�ށށށ %DFNRIHQކV +DUIHQ�6FKXOH PLW %HPHUNXQJHQ ¾EHU GHQ %DX GHU +DUIH XQG
GHUHQ QHXHUH 9HUEHVVHUXQJHQ� �UG HG� /HLS]LJ� %UHLWNRSI XQG +¦UWHO� �����

%DFRQ� 5LFKDUG 0DFNHQ]LH� 7KHމ 4XDUWHUO\ 0XVLFDO 0DJD]LQH DQG 5HYLHZފ� �����

%DHFNHU� &DVLPLU� 5RQGHDX SRXU OD +DUSH� 2S� �� 3DULV� �����

%DUWKHO� /DXUH� $X FĕXU GH OD KDUSH DX ;9,,,ªPH VLªFOH� )UDQFH� *DUQLHU�)UDQ©RLV�
�����

�ށށށ D/މ KDUSH GH 5RXVVHDX ¢ %RLHOGLHXފ� 7KªVH GH GRFWRUDW� 8QLYHUVLW« GH /\RQ
�� �����

%DUZLFN� /LQGD� DQG 0DUFHOOR .HOOHU 6RUFH� HGV� WDOLDQ,މ ,PPLJUDQW +DUSLVWV IURP
9LJJLDQR LQ WKH (DUO\ 7ZHQWLHWK &HQWXU\� 5H�'LVFRYHULQJ D /LWWOH .QRZQ $VSHFW
RI WKH 0XVLFDO +LVWRU\ RI 0HOERXUQHފ� ,Q ,WDO\ LQ $XVWUDOLDކV 0XVLFDO /DQGVFDSH�
0HOERXUQH� /\UHELUG 3UHVV� �����

HUOLQLVFKH%މ PXVLNDOLVFKH =HLWXQJފ� �����

%HUPXGR� -XDQ� (O OLEUR OODPDGR 'HFODUDFLµQ GH LQVWUXPHQWRV PXVLFDOHV� 2VXQD�
�����

%LOOLQJH� 0LFKDHO� DQG %RQQLH 6KDOMHDQ� 7KHމ 'DOZD\ RU )LW]JHUDOG +DUS ފ�������
(DUO\ 0XVLF ��� QR� � ������� ���ހ���

%RDOFK� 'RQDOG +RZDUG� DQG 3HWHU :LOOLDPV� ފ�ODYLRUJDQ&މ *URYH 0XVLF
2QOLQH� 2[IRUG 8QLYHUVLW\ 3UHVV� $FFHVVHG 6HSWHPEHU ��� ����� KWWS���ZZZ�
R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF�������

%RFKVD� 1LFRODV�&KDUOHV� $ 1HZ DQG ,PSURYHG 0HWKRG RI ,QVWUXFWLRQ IRU WKH +DUS�
/RQGRQ� &KDSSHOO 	 &R�� �����

�ށށށ %UHYH PHWRGR SHU OކDUSD� FRQWHQHQWH OH UHJROH GHO GLJLWDUH� DOFXQL DQDORJKL
HVHUFL]M H OH]LRQM GL SURJUHVVLYD GL೛LFROW¢� 7UDQVODWHG E\ '�1�(� &DWWDQHR� 2S� ���

http://catalogue.bnf.fr/ark:/12148/cb433602513
http://www.oxfordmusiconline.com/subscriber/article/grove/music/05920
http://www.oxfordmusiconline.com/subscriber/article/grove/music/05920


���

0LODQR� 5LFRUGL� �����

�ށށށ ,QWURGXFWRU\ ([HUFLVHV RU 6WXGLHV IRU WKH +DUS� � YROV� /RQGRQ� &KDSSHOO�
�����

�ށށށ 1RXYHOOH P«WKRGH GH KDUSH HQ GHX[ SDUWLHV� 2S� ��� 3DULV� 'XKDQ� �����

�ށށށ 3HWLWH P«WKRGH SRXU OD KDUSH� SDUWLFXOLªUHPHQW ¢ OކXVDJH GHV MHXQHV «OªYHV
UHQIHUPDQW OHV UªJOHV GX GRLJW«� GHV H[HUFLFHV HQ WRXV JHQUHV� HW WHUPLQ«H SDU GHV
OH©RQV GކXQH GL೛LFXOW« SURJUHVVLYH� 2S� ��� 3DULV� 'XIDXW 	 'XERLV� �����

�ށށށ 3UHSDUDWLRQ ¢ Oކ«WXGH� WZR KXQGUHG VKRUW PLVFHOODQHRXV 	 LQGHSHQGHQW
SDVVDJHV IRU WKH KDUS� QR� �� 9RO� �� � YROV� /RQGRQ� OPDLQH$ކ' 	 &R�� Q�G�

�ށށށ 7DVWHIXO ([HUFLVHV IRU WKH +DUS RQ D )DYRULWH 0HORG\ E\ +�5� %LVKRS� %HLQJ
WKH )LUVW &ODVV RI WKH $SSHQGL[ WR WKH *HQHUDO &RXUVH RI ,QVWUXFWLRQV IRU WKH +DUS�
/RQGRQ� *RXOGLQJ DQG �OPDLQH$ކ' �����

�ށށށ 7KH )LUVW 6L[ :HHNV RU� 'DLO\ 3UHFHSWV DQG ([DPSOHV IRU WKH +DUS� RQ D
3ODQ (QWLUHO\ 1HZ� DQG 3DUWLFXODUO\ $GDSWHG IRU %HJLQQHUV RQ 7KDW ,QVWUXPHQW� 7KH
:KROH ,OOXVWUDWHG E\ 3URJUHVVLYH DQG 8VHIXO� /RQGRQ� �OPDLQH$ކ' �����

�ށށށ 7KH 3XSLOކV &RPSDQLRQ IRU WKH +DUS� &RQVLVWLQJ RI )RUW\ (QWLUHO\ 1HZ
3URJUHVVLYH 6WXGLRV� 9RO� �� /RQGRQ� *RXOGLQJ 	 �OPDLQH$ކ' �����

%RUGDV� &ULVWLQD� DUS+މ %XLOGHUV LQ 0DGULG ފ������������ ,Q $VSHFWV RI WKH
+LVWRULFDO +DUS� 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO +LVWRULFDO +DUS 6\PSRVLXP�
8WUHFKW� ����� HGLWHG E\ 0DUWLQ YDQ 6FKDLN� 8WUHFKW� 67,08� �����

%R\GHOO� %ULDQ� 5RWXQGD 0XVLF LQ (LJKWHHQWK�&HQWXU\ 'XEOLQ� %ODFNURFN� ,ULVK
$FDGHPLF 3UHVV� �����

%UHQQHU� .ODXV�3HWHU� 'LH 1DGHUPDQ�+DUIH LQ GHU 0XVLNLQVWUXPHQWHQVDPPOXQJ
GHU 8QLYHUVLW¦W *¸WWLQJHQ� HLQ IUDQ]¸VLVFKHV ,QVWUXPHQW GHV ��� -DKUKXQGHUWV DOV
0DVFKLQH� 6NXOSWXU� 0¸EHO� 3UHVWLJHIHWLVFK� :DUH XQG .ODQJZHUN]HXJ� *¸WWLQJHQ�
(G� 5H� �����

/HWWHU� ULHIH%މ XQG $XI]HLFKQXQJHQފ� /HWWHU� $FFHVVHG 0D\ �� ����� KWWS���GPH�
PR]DUWHXP�DW�'0(�EULHIH�OHWWHU�SKS"PLG ����	FDW ��

%URZQ� &OLYH� /RXLV 6SRKU� &DPEULGJH� &DPEULGJH 8QLYHUVLW\ 3UHVV� �����

%URZQ� +RZDUG 0D\HU� LUD/މ 2UJDQL]]DWDފ� *URYH 0XVLF 2QOLQH� $FFHVVHG
6HSWHPEHU ��� ����� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�
PXVLF�������

%XQWLQJ� (GZDUG� $ *HQHUDO &ROOHFWLRQ RI WKH $QFLHQW ,ULVK 0XVLF� 9RO� �� � YROV�
/RQGRQ� 3UHVWRQ� �����

&DUPRQWHOOH GLW &DUURJLV� /RXLV� 0U GH /D /LYH� LQWURGXFWHXU GHV DPEDVVDGHXUV�
����� KWWS���ZZZ�FXOWXUH�JRXY�IU�:DYH�LPDJH�MRFRQGH������P������B�������BS�

http://dme.mozarteum.at/DME/briefe/letter.php?mid=1013&cat=2
http://dme.mozarteum.at/DME/briefe/letter.php?mid=1013&cat=2
http://www.oxfordmusiconline.com/subscriber/article/grove/music/16746
http://www.oxfordmusiconline.com/subscriber/article/grove/music/16746
http://www.culture.gouv.fr/Wave/image/joconde/0349/m505201_0000390_p.jpg
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&KDGZLFN� 6LPRQ� 7KHމ (DUO\ ,ULVK +DUSފ� (DUO\ 0XVLF ��� QR� � ������� ���ހ���

&KDOORQHU� 1HYLOOH %XWOHU� $ 1HZ 3UHFHSWRU IRU WKH +DUS� 2S� ��� /RQGRQ� 6NLOOHUQ�
�����

FKHYDOLHU Gކ+HUEDLQ� 0� /H� 5HFXHLO Gކ$ULHWWHV 	 &KDQVRQV DYHF DFF JXLWWDUH�
FODYHFLQ� KDUSH 	 YLRORQ� 3DULV� �����

&ODULVVLPD SODQH DW>TXH@ FKRUDOLV PXVLFH LQWHUSUHWDWLR '>RPL@QL %DOWKDVVHU
3UDVSHUJLM 0HUVSXUJHQ>VLV@� FX>P@ FHUWLVVLPLV UHJXOLV DW>TXH@ ([H>P@SOR>UXP@
$QRWDFLRQLE>XV@ HW ೜JXULV PXOWX>P@ VSOH>Q@GLGLV -Q $OPD %DVLOHRUXP YQLXHUVLWDWH
H[HUFOWDWD� %DVHO� )XUWHU� �����

ODVVL೩FDWLRQ&މ RI 0XVLFDO ,QVWUXPHQWV ��ފ��� -XO\ �� ����� KWWS���QHWZRUN�LFRP�
PXVHXP�FLPFLP�UHVRXUFHV�FODVVLILFDWLRQ�RI�PXVLFDO�LQVWUXPHQWV��

&RUEHOLQ� )UDQ©RLV�9LQFHQW� 0«WKRGH GH KDUSH� SRXU DSSUHQGUH VHXO HW HQ SHX GH
WHPSV ¢ MRXHU GH FHW LQVWUXPHQW� DYHF XQ SULQFLSH WUªV VLPSOH SRXU OކDFFRUGHU� 3DULV�
�����

&RXVLQHDX� -DFTXHV�*HRUJHV� 0«WKRGH GH +DUSH FRQWHQDQW OHV OH©RQV JUDGX«HV
SRXU OHV GHX[ PDLQV DYHF �� SU«OXGHV� GRQW VL[ FRPSRV«V SDU 0� 5DJX« HW XQ UHFXHLO
GކDLUV QRXYHDX[ DUUDQJ«V SRXU OD KDUSH� 2S� ��� �QG HG� 3DULV� &RXVLQHDX� �����

�ށށށ 0«WKRGH GH +DUSH 6XLYLH GކXQ 5HFXHLO GH 3HWLWV $LUV GH GL೛HUHQV $XWHXUV�
2S� �� 3DULV� &RXVLQHDX� �����

&UDYHQ� -RKQ 7KRPDV� 6FDOH RI WKH 1HZ 3DWHQW +DUS DQG ([SODQDWLRQ RI WKH 'RXEOH
$FWLRQ RU 0RYHPHQW RI WKH 3HGDOV� /RQGRQ� SRVW �����

&XQQLQJKDP� -RKQ� $މ 7DOH RI 7ZR +DUSV� ,VVXHV $ULVLQJ IURP 5HFRUGLQJV RI :LOOLDP
/DZHVކV +DUS &RQVRUWVފ� (DUO\ 0XVLF 3HUIRUPHU� QR� �� �������

�ށށށ �5HYLHZމ :LOOLDP /DZHV� 7KH +DUS &RQVRUWV �35% 9LRO &RQVRUW 6HULHV� 1R�
ފ���� 7KH 9LROD 'D *DPED 6RFLHW\ -RXUQDO � ������� �ހ����

�ށށށ 6RPHކމ &RQVRUWV RI ,QVWUXPHQWV $UH 6ZHHWHU 7KDQ 2WKHUVކ� )XUWKHU /LJKW RQ
WKH +DUS RI :LOOLDP /DZHVކV +DUS &RQVRUWVފ� 7KH *DOSLQ 6RFLHW\ -RXUQDO �� �������
���ހ���

&XUWLV� $ODQ� 0DU\ &\U� DQG %UXFH *XVWDIVRQ� �DOEDVWUH%މ &ODXGHފ� *URYH 0XVLF
2QOLQH� Q�G� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF�
������

GH %HDXPDUFKDLV� 3LHUUH $XJXVWLQ &DURQ� ފ�UWV$މ -RXUQDO GH 3DULV� )HEUXDU\ ��
�����

'HPDU� 7KHUHVLD� 0«WKRGH GH KDUSH GLYLV«H HQ � SDUWLHV� 2S� ��� �HUH VXLWH� 3DULV�
F� �����

'HVDUJXV� ;DYLHU� &RXUV FRPSOHW GH KDUSH RX GLFWLRQQDLUH GH OH©RQV DUUDQJ«HV SRXU

http://www.culture.gouv.fr/Wave/image/joconde/0349/m505201_0000390_p.jpg
http://www.culture.gouv.fr/Wave/image/joconde/0349/m505201_0000390_p.jpg
http://network.icom.museum/cimcim/resources/classification-of-musical-instruments/
http://network.icom.museum/cimcim/resources/classification-of-musical-instruments/
http://www.oxfordmusiconline.com/subscriber/article/grove/music/01843
http://www.oxfordmusiconline.com/subscriber/article/grove/music/01843
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OD KDUSH� �H «G� 3DULV� )UH\� �����

�ށށށ &RXUV FRPSOHW GH KDUSH���RXYUDJH GLYLV« HQ � SDUWLHV� 2S� ��� 3DULV� �����

�ށށށ 1RXYHOOH 0«WKRGH GH +DUSH� 3DULV� �����

�ށށށ 7UDLW« J«Q«UDO VXU OކDUW GH MRXHU GH OD KDUSH� 3DULV� �����

'HYDHUH� +DQQHORUH� 7KHމ %DURTXH 'RXEOH +DUS LQ WKH .LQJGRP RI 1DSOHVފ� ,Q
$VSHFWV RI WKH +LVWRULFDO +DUS� 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO +LVWRULFDO +DUS
6\PSRVLXP� HGLWHG E\ 0DUWLQ YDQ 6FKDLN� 8WUHFKW� 67,08� �����

'H9DOH� 6XH &DUROH� %R /DZHUJUHQ� -RDQ 5LPPHU� 5REHUW (YDQV� :LOOLDP 7D\ORU�
&ULVWLQD %RUGDV� &KHU\O $QQ )XOWRQ� 1DQF\ 7K\P�+RFKUHLQ� +DQQHORUH 'HYDHUH� DQG
0DU\ 0F0DVWHU� ފ�DUS+މ *URYH 0XVLF 2QOLQH� 2[IRUG 8QLYHUVLW\ 3UHVV� $FFHVVHG
6HSWHPEHU ��� ����� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�
PXVLF������SJ��6��������

'LGHURW� 'HQLV� /HWWUHV ¢ 6RSKLH 9ROODQG� 3DULV� *DUQLHU� �����

'LGHURW� 'HQLV� DQG -HDQ /H 5RQG Gކ$OHPEHUW� 5HFXHLO GH SODQFKHV� VXU OHV VFLHQFHV�
OHV DUWV OLEHUDX[� HW OHV DUWV P«FKDQLTXHV� DYHF OHXU H[SOLFDWLRQ� 7RPH ��� 4XDWULªPH
OLYUDLVRQ� ��� 3ODQFKHV� 3DULV� %ULDVVRQ� �����

'L]L� )UDQ©RLV�-RVHSK� (FROH GH +DUSH� /RQGRQ� &KDSSHOO� �����

'REULW]VFK� (OL]DEHWK� %DURFNHU %¾KQHQ]DXEHU� 'DV (NKRI�7KHDWHU LQ *RWKD�
0¾QFKHQ� %D\HULVFKH 9HUHLQVEDQN� �����

'REURQLÉ�0D]]RQL� 5DMND� +DUID� *UD೩ÏNL =DYRG +UDWVNH� �����

'RROH\� 3DXO� 5HFRQVWUXFWLQJމ WKH 0HGLHYDO ,ULVK +DUSފ� 7KH *DOSLQ 6RFLHW\ -RXUQDO
�� ������� ���ހ���

'UR\VHQ�5HEHU� 'DJPDU� HU'މ 3URWRW\S ކDUIH+ޅ LQ 3DULV GHU ����HU XQG ����HU -DKUH�
=X 7H[WHQ XQG .XSIHUVWLFKHQ LQ 'LGHURWV (QF\FORS«GLHފ� ,Q 0XVLNZLVVHQVFKDIW
]ZLVFKHQ .XQVW� �VWKHWLN XQG ([SHULPHQW� )HVWVFKULIW +HOJD GH OD 0RWWH�+DEHU
]XP ��� *HEXUWVWDJ� E\ 5HLQKDUG .RSLH]� :¾U]EXUJ� .¸QLJVKDXVHQ 	 1HXPDQQ�
�����

�ށށށ +DUIHQ GHV %HUOLQHU 0XVLNLQVWUXPHQWHQ�0XVHXPV� %HVWDQGVNDWDORJ� %HUOLQ�
�����

'XJRW� -R­O� 6RQRULW«Vމ LQRX±HV� OD QRXYHOOH KDUSH GH 0HVVLHXUV .UXPSKROW] HW
1DGHUPDQފ� 0XVLTXH� ,PDJHV� ,QVWUXPHQWV � �������

'XUDQWH� (OLR� DQG $QQD 0DUWHOORWWL� DUSDކ/ GL /DXUD� LQGDJLQH RUJDQRORJLFD�
DUWLVWLFD H DUFKLYLVWLFD VXOOކDUSD HVWHQVH� $UFKLYXP PXVLFXP� &ROODQD GL VWXGL�
&� )ORUHQFH� 63(6� �����

�OYLPDUH$ކ' 3LHUUH� 7KUHH *UDQG 6RQDWDV IRU WKH +DUS� 2S� ��� /RQGRQ� %LUFKDOO� F�
�����

�ށށށ 7URLV *UDQGHV 6RQDWHV SRXU OD KDUSH� 2S� ��� 3DULV� (UDUG� F� �����

(JDQ� &KDUOHV� 7KH 5R\DO +DUS 'LUHFWRU� %HLQJ D 1HZ DQG ,PSURYHG 7UHDWLVH RQ WKH

http://www.oxfordmusiconline.com/subscriber/article/grove/music/45738pg5#S45738.5
http://www.oxfordmusiconline.com/subscriber/article/grove/music/45738pg5#S45738.5
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6LQJOH 'RXEOH 	 7ULSOH 0RYHPHQW +DUSV� &RPSULVLQJ WKH (VVHQWLDOV IRU $WWDLQLQJ D
3HUIHFW .QRZOHGJH RI 7KHVH ,QVWUXPHQWV 	 D )LQLVKHG ([HFXWLRQ RQ (DFK� /RQGRQ�
3RZHU� �����

(LVHO� -RKDQQ 3KLOLSS� 0XVLFXV DXWRGLGDFWXV RGHU 'HU VLFK VHOEVW LQIRUPLUHQGH
0XVLFXV� EHVWHKHQG VRZRKO LQ 9RFDO� DOV ¾EOLFKHU ,QVWUXPHQWDO�0XVLTXH� ZHOFKHU
¾EHU �� 6RUWHQ VRZRKO PLW 6DLWHQ EH]RJHQHU DOV EODVHQGHU XQG VFKODJHQGHU
,QVWUXPHQWH EHVFKUHLEHW� GLH HLQ MHGHU� QDFK %HVFKD೛HQKHLW VHLQHV 1DWXUHOOV� VRQGHU
JURVVH 0¾KH� LQ NXUW]HU =HLW� QDFK GHQHQ 3ULQFLSLLV IXQGDPHQWDOLEXV HUOHUQHQ NDQ�
/HLS]LJ� �����

(UDUG� 3LHUUH� 7KH +DUS LQ ,WV 3UHVHQW ,PSURYHG 6WDWH &RPSDUHG ZLWK WKH 2ULJLQDO
3HGDO +DUS� /RQGRQ� �����

(UDUG� 5HJLVWUH GH IDEULFDWLRQ� �����ހ���� KWWS���DUFKLYHVPXVHH�FLWHGHODPXVLTXH�
IU�H[SORLWDWLRQ�,QIRGRF�GLJLWDOFROOHFWLRQV�YLHZHUSRSXS�DVS["VHLG (B����B�B��B
3�����

)DEULV� 'LQNR� 7KHމ KDUS LQ 1DSOHV ފ���������� ,Q +LVWRULVFKH +DUIHQ� %HLWU¦JH ]XU
7KHRULH XQG 3UD[LV KLVWRULVFKHU +DUIHQ� ��ހ��� %DVHO� 6FKROD &DQWRUXP %DVLOLHQVLV�
�����

)DPLQ� 3LHUUH 1RHO� REOLJHDQWކ/ PDODGURLW� 3DULV� 'HQQ«� �����

)DYDUW� &KDUOHV�6LPRQ� 0«PRLUHV HW FRUUHVSRQGDQFH OLWW«UDLUHV� GUDPDWLTXHV HW
DQHFGRWLTXHV� GH &� 6� )DYDUW� (GLWHG E\ +HQUL )UDQ©RLV 'XPRODUG� 9RO� �� /� &ROOLQ�
�����

)HUUDUL� *LDFRPR *RWLIUHGR� 7KUHH *UDQG 6RQDWDV IRU WKH )UHQFK 3HGDO +DUSH� ZLWK
DQ $FFRPSDQLPHQW RI D 9LROLQ 	 9LRORQFHOOR� 2S� ��� /RQGRQ� %LUFKDOO� �����

)«WLV� )UDQ©RLV�-RVHSK� %LRJUDSKLH XQLYHUVHOOH GHV PXVLFLHQV HW ELEOLRJUDSKLH
J«Q«UDOH GH OD PXVLTXH� 9RO� �� %UX[HOOHV� 0HOLQH� �����

)URXGH� -DPHV $QWKRQ\� DQG -RKQ 7XOORFK� )UDVHUކV 0DJD]LQH� -� )UDVHU� �����

*DODVVL� 0DUD� 7KHމ DUSDޅ D WUH UHJLVWULކ LQ 6HYHQWHHQWK�&HQWXU\ 5RPHފ� ,Q
+LVWRULVFKH +DUIHQ� %HLWU¦JH ]XU 7KHRULH XQG 3UD[LV KLVWRULVFKHU +DUIHQ� ��ހ���
%DVHO� 6FKROD &DQWRUXP %DVLOLHQVLV� �����

*DOLOHL� 9LQFHQ]R� 'LDORJR GHOOD PYVLFD DQWLFD HW GHOOD PRGHUQD� )ORUHQFH� *�
0DUHVFRWWL� �����

*DUQLHU� +RQRU«� 1RXYHOOH P«WKRGH SRXU OކDFFRPSDJQHPHQW GX FODYHFLQ� HW ERQ
SRXU OHV SHUVRQQHV TXL SLQFHQW GH OD KDUSH� 3DULV� *LUDUG� �����

*HOLQHFN� -RVHI� ([HUFLVH GH PRGXODWLRQ� 3DULV� �����

*HQOLV� 6W«SKDQLH )«OLFLW« GH� 1RXYHOOH P«WKRGH SRXU DSSUHQGUH ¢ MRXHU GH OD KDUSH
HQ PRLQV GH VL[ PRLV GH OH©RQV� 3DULV� 'XKDQ� �����

*HQOLV� 6W«SKDQLH�)«OLFLW« GH� 1RXYHOOH P«WKRGH SRXU DSSUHQGUH ¢ MRXHU GH OD KDUSH

http://archivesmusee.citedelamusique.fr/exploitation/Infodoc/digitalcollections/viewerpopup.aspx?seid=E_2009_5_46_P0001
http://archivesmusee.citedelamusique.fr/exploitation/Infodoc/digitalcollections/viewerpopup.aspx?seid=E_2009_5_46_P0001
http://archivesmusee.citedelamusique.fr/exploitation/Infodoc/digitalcollections/viewerpopup.aspx?seid=E_2009_5_46_P0001
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HQ PRLQV GH � PRLV� �QG «G� 3DULV� 'XKDQ� Q�G�

*ODUHDQ� +HLQULFK� 'RGHFDFKRUGRQ� %DVHO� 3HWUL� �����

*ODWWDXHU� $QQLH� 'LFWLRQQDLUH GX U«SHUWRLUH GH OD KDUSH� 3DULV� &156 HG�� �����

*¸WKHO� )RONHU� 7KHPDWLVFK�ELEOLRJUDSKLVFKHV 9HU]HLFKQLV GHU :HUNH YRQ /RXLV
6SRKU� 7XW]LQJ� 6FKQHLGHU� �����

*UHJRUL� *LDQSDROR� D/މ KDUSH HW OHV JXLWDUHV Gކ$QWRQLR 6WUDGLYDULފ� ,Q 1RXYHDX[
WLPEUHV� QRXYHOOH VHQVLELOLW« DX ;9,,,H VLªFOH� 3UHPLªUH SDUWLH� HGLWHG E\ )ORUHQFH
*«WUHDX� 9RO� �� .OLQFNVLHFN� �����

*U«WU\� $QGU« (UQHVW 0RGHVWH� 0«PRLUHV� RX� (VVDLV VXU OD PXVLTXHV� 9RO� �� �����

*UL೨LWKV� -RKQ� D/މ DQWDV¯D(ޅ TXH FRQWUDKD]H OD +DUSDކ GH $OVRQR 0XGDUUD� (VWXGLR
+LVWµULFR�$QDO¯WLFRފ� 5HYLVWD GH 0XVLFRORJ¯D �� QR� � �-DQXDU\ �� ������ �����ހ

53$+މ 5(6725$7,21 � +DUS E\ +RFKEUXFNHUފ� ����� KWWS���EHDWZROI�FK�
5HVWRUDWLRQ�+RFKEUXFNHU�WDELG�����ODQJXDJH�HQ�86�'HIDXOW�DVS[�

ފ�)53$+މ (QF\FORS«GLH RX 'LFWLRQQDLUH UDLVRQQ« GHV 6FLHQFHV� GHV $UWV HW GHV
0«WLHUV� 3DULV� %ULDVVRQ� �����

+DUSH 0«WKRGHV�7UDLW«V�'LFWLRQQDLUHV HW HQF\FORS«GLHV�2XYUDJHV J«Q«UDX[� � YROV�
&RXUOD\� )UDQFH� -�0� )X]HDX� �����

+D\QHV� %UXFH� $ +LVWRU\ RI 3HUIRUPLQJ 3LWFK� 7KH 6WRU\ RI �ފ$މ 6FDUHFURZ 3UHVV�
�����

�ށށށ 7KH (QG RI (DUO\ 0XVLF� $ 3HULRG 3HUIRUPHUކV +LVWRU\ RI 0XVLF IRU WKH
7ZHQW\�)LUVW &HQWXU\� 2[IRUG� 283� �����

+HEHUW� /XNH� HG� 7KH 5HJLVWHU RI $UWV� DQG -RXUQDO RI 3DWHQW ,QYHQWLRQV� �����

+HFNHU� $XJXVW )ULHGHULFK� 8HEHU GLH 1HUYHQ೜HEHU� ZHOFKH LQ %HUOLQ LP -DKUH ����
KHUUVFKWHQ� QHEVW %HPHUNXQJHQ ¾EHU GLH UHL]HQGH� VW¦UNHQGH XQG VFKZ¦FKHQGH
.XUPHWKRGH� )� 0DXUHU� �����

+HQHVWURVD� /XLV 9HQHJDV GH� /LEUR GH FLIUD QXHYD SDUD WHFOD� KDUSD� \ YLKXHOD�
$OFDO£ GH +HQDUHV� �����

+HUEVW� -RKDQQ� 8HEHU GLH +DUIH� QHEVW HLQHU $QOHLWXQJ� VLH ULFKWLJ ]X VSLHOHQ�
%HUOLQ� 5HOOVWDEVFKHQ� �����

+H\VH� $QWRQ *RWWOLHE� $QZHLVXQJ GLH +DUIH ]X VSLHOHQ� /HLS]LJ� �����

+RFKEUXFNHU� -RKDQQ %DSWLVW� 5HFXHLO Gކ$ULHWWHV FKRLVLHV DYHF GHV
DFFRPSDJQHPHQWV GH KDUSH GRLJW«V HW XQH SHWLWH JDPPH� 2S� �� 3DULV�
>����@�

+R೨PDQQ� )UHLD� ,QVWUXPHQW XQG .¸USHU� )UDQNIXUW DP 0DLQ� ,QVHO� �����

+R೨PDQQ� )UHLD� DQG -XOLDQH 6FKDHU� 0HODQLHމ /HZ\ފ� (XURS¦LVFKH
,QVWUXPHQWDOLVWLQQHQ GHV ��� XQG ��� -DKUKXQGHUWV� ����� KWWS���ZZZ�

http://beatwolf.ch/Restoration/Hochbrucker/tabid/823/language/en-US/Default.aspx
http://beatwolf.ch/Restoration/Hochbrucker/tabid/823/language/en-US/Default.aspx
http://www.sophie-drinker-institut.de/cms/index.php/lewy-melanie


��� %,%/,2*5$3+<

VRSKLH�GULQNHU�LQVWLWXW�GH�FPV�LQGH[�SKS�OHZ\�PHODQLH�

+ROGHUPDQQ� 5LFKDUG� 6SRKUމ XQG 5RPEHUJ LQ *RWKDފ� 1HXH =HLWVFKULIW I¾U 0XVLN
��� ������ QR� ���� �������

+ROPDQ� 3HWHU� 7KHމ +DUS LQ 6WXDUW (QJODQG� 1HZ /LJKW RQ :LOOLDP /DZHVކV +DUS
&RQVRUWVފ� (DUO\ 0XVLF ��� QR� � �0D\ �� ������ ����ހ���

+RSNLQVRQ� )UDQFLV� /HWWHU� RXQGHUV(މ 2QOLQH� 7R 7KRPDV -H೨HUVRQ IURP )UDQFLV
+RSNLQVRQފ� /HWWHU� $SULO ��� ����� KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�
-HIIHUVRQ���������������

+RUQ� +HQU\� 5XGLPHQWV IRU WKH 6LQJOH DQG 'RXEOH 0RYHPHQW +DUS� /RQGRQ�
*RXOGLQJ� �OPDLQH$ކ' 3RWWHU 	 &R� �����

+XHWH� 'LHJR )HUQ£QGH] GH� &RPSHQGLR QXPHURVR GH ]LIUDV DUPµQLFDV� FRQ WKHµULFD�
\ SU¢FWLFD SDUD DUSD GH XQD RUGHQ \ DUSD GH GRV µUGHQHV� \ GH µUJDQR� 0DGULG�
�����

+XUUHOO� 1DQF\� 7KHމ 5R\DO 3RUWDEOH +DUS E\ -RKQ (JDQފ� -RXUQDO RI WKH +LVWRULFDO
+DUS 6RFLHW\� �����

QVWUXPHQWV�&HQWUH,މ (UDUG ,QYHQWDLUHފ� $FFHVVHG 0DUFK ��� ����� KWWS���ZZZ�
VHEDVWLHQHUDUG�RUJ�GRFV�&HQWUH(UDUG,QYHQWDLUH*(3�����SGI�

QWHUQDWLRQDO,މ 'LUHFWRU\ RI 0XVLFDO ,QVWUXPHQW &ROOHFWLRQVފ� $FFHVVHG
)HEUXDU\ �� ����� KWWS���QHWZRUN�LFRP�PXVHXP�FLPFLP�UHVRXUFHV�
LQWHUQDWLRQDO�GLUHFWRU\�RI�PXVLFDO�LQVWUXPHQW�FROOHFWLRQV��

-H೨HUDV� 1HLO� 3DVWHOVމ 	 3DVWHOOLVWV� 7KH 'LFWLRQDU\ RI 3DVWHOOLVWV %HIRUH ފ�����
$FFHVVHG 0DUFK ��� ����� KWWS���ZZZ�SDVWHOOLVWV�FRP��

-H೨HUVRQ� 7KRPDV� /HWWHU� RXQGHUV(މ 2QOLQH� )URP 7KRPDV -H೨HUVRQ WR )UDQFLV
+RSNLQVRQފ� /HWWHU� 'HFHPEHU ��� ����� KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�
-HIIHUVRQ���������������

�ށށށ /HWWHU� RXQGHUV(މ 2QOLQH� )URP 7KRPDV -H೨HUVRQ WR 0DULD &RVZD\� ��
2FWREHU ފ����� /HWWHU� 2FWREHU ��� ����� KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�
-HIIHUVRQ���������������

.HSSHO� -DDS� 7KHމ 3HGDO +DUS LQ ,WV +LVWRULFDO 3HUVSHFWLYH� 6WULQJLQJ DQG
7HPSHUDPHQWފ� ,Q $VSHFWV RI WKH +LVWRULFDO +DUS� 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO
+LVWRULFDO +DUS 6\PSRVLXP� 8WUHFKW� ����� HGLWHG E\ 0DUWLQ YDQ 6FKDLN� 8WUHFKW�
67,08� �����

.OHHEHUJ� &KULVWLDQ *RWWOLHE� &RQFHUW I¾U +DUIH RGHU 3LDQRIRUWH� Q�G� KWWSV���RSDF�
ULVP�LQIR�PHWDRSDF�VHDUFK"LG ULVP����������

.OHHEHUJ� &KULVWLDQ *RWWOLHE &RPSRVLWHXU� *UDQG FRQFHUW SRXU OH SLDQR IRUWH RX OD
KDUSH DYHF GHX[ YLRORQV� DOWR HW EDVVH� XQH ೝ½WH� GHX[ KDXWERLV� GHX[ EDVVRQV� GHX[
FRUV RX WURPSHWWHV HW WLPEDOHV� 2S� �� $XJVEXUJ� *RPEDUW� �����

.OHĊKD� -Lě¯� +DUIHQLFWY¯ 9 ÎHFK£FK� +LVWRULH 9DQGURYQ¯FK 0X]LNDQWX = 1HFKDQLF�

http://www.sophie-drinker-institut.de/cms/index.php/lewy-melanie
http://www.sophie-drinker-institut.de/cms/index.php/lewy-melanie
http://founders.archives.gov/documents/Jefferson/01-11-02-0277
http://founders.archives.gov/documents/Jefferson/01-11-02-0277
http://www.sebastienerard.org/docs/CentreErardInventaireGEP2014.pdf
http://www.sebastienerard.org/docs/CentreErardInventaireGEP2014.pdf
http://network.icom.museum/cimcim/resources/international-directory-of-musical-instrument-collections/
http://network.icom.museum/cimcim/resources/international-directory-of-musical-instrument-collections/
http://www.pastellists.com/
http://founders.archives.gov/documents/Jefferson/01-10-02-0479
http://founders.archives.gov/documents/Jefferson/01-10-02-0479
http://founders.archives.gov/documents/Jefferson/01-10-02-0309
http://founders.archives.gov/documents/Jefferson/01-10-02-0309
https://opac.rism.info/metaopac/search?id=rism200045783
https://opac.rism.info/metaopac/search?id=rism200045783
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3UDJXH� *UDQLW� �����

.RQGRQDVVLV� <RODQGD� 2Q 3OD\LQJ WKH +DUS� 1HZ <RUN� &DUO )LVFKHU� �����

ފ�[RQIHUHQ.މ 7DJH $OWHU 0XVLN $P %RGHQVHH� $FFHVVHG 0DUFK ��� ����� KWWS�
��DOWH�PXVLN�DP�ERGHQVHH�FRP�NRQIHUHQ]����

.UXPPHO� '� :�� $ODQ 7\VRQ� DQG :LOOLDP +DZHV� HGV� 0XVLF (QWULHV DW 6WDWLRQHUVކ
+DOO� ���������� )URP /LVWV 3UHSDUHG IRU :LOOLDP +DZHV� '�:� .UXPPHO DQG $ODQ
7\VRQ DQG IURP 2WKHU 6RXUFHV� 5RXWOHGJH� �����

.UXPSKROW]� -HDQ�%DSWLVWH� &LQTXLHPH &RQFHUWR SRXU /D +DUS� 2S� �� 3DULV� �����

�ށށށ &ROOHFWLRQ GH 3LHFHV GH GL೛«UHQV *HQUHV GLVWULEX«HV HQ 6L[ 6RQDWHV� 2S� ��
DQG ��� 3DULV� 1DGHUPDQ� �����

�ށށށ 'HX[ 6LPSKRQLHV SRXU OD +DUSH 6HXOH RX DYHF $FFRPSDJQHPHQW GH 9LRORQ�
2S� ��� 3DULV� 0RPLJQ\� Q�G�

�ށށށ PDQWH$ކ/ $EDQGRQ«H� $LU 3DURGL«� 3DULV� �����

�ށށށ 3ULQFLSHV SRXU OD KDUSH� (GLWHG E\ -� 0� 3ODQH� 3DULV� �����

�ށށށ 5HFXHLO GH GRX]H 3U«OXGHV� 2S� �� 3DULV� >����@�

�ށށށ 6L[LªPH &RQFHUWR SRXU /D +DUSH� 2S� �� 3DULV� �����

XQVWKLVWRULVFKHV.މ 0XVHXP :LHQ�%LOGGDWHQEDQNފ� $FFHVVHG )HEUXDU\ �� �����
KWWS���ELOGGDWHQEDQN�NKP�DW��

/DEDUUH� 7K«RGRUH� 0«WKRGH FRPSOªWH SRXU OD KDUSH FRQWHQDQW OHV QRWLRQV
«O«PHQWDLUHV HWF� VXLYLHV GH �� H[HUFLFHV HQ IRUPH Gކ«WXGHV� 2S� ���� 3DULV�
�����

/DG\ RI GLVWLQFWLRQ� 7KH 0LUURU RI WKH *UDFHV� 2U� 7KH (QJOLVK /DG\ކV &RVWXPH�
1HZ <RUN� ,� 5LOH\� �����

/DQIUDQFR� *LRYDQQL� 9HQHUH 6XRQD DUSDކ/ �$OOHJRULD 'HOOD 0XVLFD�� ����� KWWS�
��JDOOHULDEDUEHULQL�EHQLFXOWXUDOL�LW��

/H &DUURX� -�/�� -R­O 'XJRW� -DNH] )UDQ©RLV�-RVHSK� DQG )� *DXWLHU� \9LEUDWRUމ 6WXG\
RI +DUSކV 6RXQGER[HVފ� ,Q 3URFHHGLQJV RI ��WK ,QWHUQDWLRQDO 6\PSRVLXP RQ 0XVLF
$FRXVWLFV� �� 6\GQH\ DQG .DWRRPED� $XVWUDOLD� �����

OH &DUURX� -HDQ�/R±F� 9LEUR�DFRXVWLTXHމ GH OD KDUSH GH FRQFHUWފ� 'RFWRUDW� $FDG«PLH
GH 1DQWHV� �FROH 'RFWRUDOH GH »8QLYHUVLWކ/ GX 0DLQH� �����

/H 'LFWLRQQDLUH GH Oކ$FDG«PLH )UDQ©RLVH� 3DULV� &RLJQDUG� �����

/HSSHUW� 5LFKDUG� 7KH 6LJKW RI 6RXQG� 0XVLF� 5HSUHVHQWDWLRQ� DQG WKH +LVWRU\ RI
WKH %RG\� 8QLYHUVLW\ RI &DOLIRUQLD 3UHVV� �����

/HVFDW� 3KLOLSSH� DWDORJXH&މ GHV RXYUDJHV WK«RULTXHV� PDQXVFULWV HW LPSULP«V
HQ )UDQFH HQWUH ���� HW ފ����� $FFHVVHG 0DUFK ��� ����� KWWS���ZZZ�

http://alte-musik-am-bodensee.com/konferenz-2/
http://alte-musik-am-bodensee.com/konferenz-2/
http://bilddatenbank.khm.at/
http://galleriabarberini.beniculturali.it/
http://galleriabarberini.beniculturali.it/
http://www.philippe-lescat-asso.fr
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SKLOLSSH�OHVFDW�DVVR�IU�

/H\GL� 5REHUWR� DQG )HER *X]]L� OFXQH$މ VFKHGH VX VWUXPHQWL SRSRODUL LWDOLDQL�
$USD GL 9LDJJLDQR �%DVLOLFDWD�ފ� &XOWXUH PXVLFDOL� TXDGHUQL GL HWQRPXVLFRORJLD�
VHPHVWUDOH GHOOD 6RFLHW¢ ,WDOLDQD GL (WQRPXVLFRORJLD ,,� QR� � ������� ����ހ���

/RXGRQ� 0DUJUDWLD� 0DWHUQDO /RYH� /RQGRQ� &DXWOH\ 1HZE\� �����

/X]]DWL� &RQVWDQFH� X'މ FODYHFLQ ¢ OD KDUSH� WUDQVFULSWLRQ GX U«SHUWRLUH IUDQ©DLV
GX ;9,,,H VLªFOHފ� 'RFWRUDW� 3DULV �� �����

ކ/ $UW GH MRXHU GH OD KDUSH� 2S� ��� 3DULV� &RXVLQHDX� �����

�YDQWFRXUHXU$ކ/މ IHXLOOH KHEGRPDGDLUHފ� �����

0DF¯DV *DUF¯D� $QQD 7HUHVD� O)މ DUSD H LQVWUXPHQWRV HPSDUHQWDGRV \ VX SUHVHQFLD
HQ OD REUD GH -RKDQ :ROIJDQJ YRQ *RHWKHފ� 3K'� 8QLYHUVLGDG FRPSOXWHQVH GH
0DGULG� �����

0DFNOLQ� &KULVWRSKHU� SSURDFKHV$މ WR WKH 8VH RI ,FRQRJUDSK\ LQ +LVWRULFDO
5HFRQVWUXFWLRQ� DQG WKH &XULRXV &DVH RI 5HQDLVVDQFH :HOVK +DUS 7HFKQLTXHފ�
(DUO\ 0XVLF ��� QR� � ������� ���ހ���

0DWWKHVRQ� -RKDQQ� 'DV QHX�HU¸೛QHWH RUFKHVWUH� RGHU 8QLYHUVHOOH XQG JUXQGOLFKH
DQOHLWXQJ ZLH HLQ JDODQW KRPPH HLQHQ YROONRPPHQHQ EHJUL೛ YRQ GHU KRKHLW XQG
ZXUGH GHU HGOHQ PXVLF HUODQJHQ VHLQHQ JRXW GDUQDFK� +DPEXUJ� �����

0D\GZHOO� $QWKRQ\� $މ 7UDQVODWLRQ DQG &RPSDUDWLYH 6WXG\ RI 7ZR 0HWKRGV IRU
+DUS E\ 3KLOLSSH�-DFTXHV 0H\HU IURP ���� DQG ފ����� 0DVWHUކV 7KHVLV� 8QLYHUVLW\
RI :HVWHUQ $XVWUDOLD� �����

0D\GZHOO� $QWRQ\� HRUJHV*މ DQG -DFTXHV�*HRUJHV &RXVLQHDX DQG WKH +DUS LQ WKH
/DWWHU +DOI RI WKH (LJKWHHQWK &HQWXU\ފ� 6WXGLHV LQ 0XVLF �8QLYHUVLW\ RI :HVWHUQ
$XVWUDOLD� �� ������� ���ހ��

0F9HLJK� 6LPRQ� -HUDOG &� *UDXH� DQG 7KRPDV 0LOOLJDQ� �UDPHU&މ ��� -RKDQQ
%DSWLVWފ� *URYH 0XVLF 2QOLQH� Q�G� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�
DUWLFOH�JURYH�PXVLF������SJ��6��������

0HUFXUHމ GH )UDQFHފ� -XQH �����

0HUFXUHމ GH )UDQFHފ� $SULO ����� VHFRQG YROXPH HGLWLRQ� KWWS���UHDGHU�
GLJLWDOH�VDPPOXQJHQ�GH�GH�IV��REMHFW�GLVSOD\�EVE��������B������KWPO"
FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH��&GHVFHQGLQJ	FRQWH[W5RZV ��	
FRQWH[W KDUSH�

0HUFXUHމ GH )UDQFHފ� 0D\ �����

0HUFXUHމ GH )UDQFHފ� -XQH ����� KWWS���UHDGHU�GLJLWDOH�VDPPOXQJHQ�GH�GH�IV��
REMHFW�GLVSOD\�EVE��������B������KWPO"FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH�
�&GHVFHQGLQJ	FRQWH[W5RZV ��	FRQWH[W KDUSH�

0HUFXUHމ GH )UDQFHފ� -XO\ ����� KWWS���UHDGHU�GLJLWDOH�VDPPOXQJHQ�GH�GH�IV��
REMHFW�GLVSOD\�EVE��������B������KWPO"FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH�



���

�&GHVFHQGLQJ	FRQWH[W5RZV ��	FRQWH[W KDUSH�

0HUHOOH� 0DGDPRLVHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV IRU WKH 3HGDO +DUS LQ 7ZR
%RRNV� �����

0HUVHQQH� 0DULQ� +DUPRQLH XQLYHUVHOOH� FRQWHQDQW OD WK«RULH HW OD SUDWLTXH GH OD
PXVLTXH� 9RO� �� � YROV� 3DULV� �����

�ށށށ +DUPRQLH XQLYHUVHOOH� FRQWHQDQW OD WK«RULH HW OD SUDWLTXH GH OD PXVLTXH� 9RO�
�� � YROV� 3DULV� �����

0H\HU� )� &� $ 1HZ 7UHDWLVH RQ WKH $UW RI 3OD\LQJ 8SRQ WKH 'RXEOH 0RYHPHQW +DUS�
/RQGRQ� �����

0H\HU� 3KLOLSSH�-DFTXHV� (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH /D +DUSH DYHF XQH
0«WKRGH GH �DFFRUGHUކ/ 3DULV� �����

�ށށށ 1RXYHOOH P«WKRGH SRXU DSUHQGUH D MRXHU GH OD +DUSH DYHF OD PDQLªUH GH
OކDFFRUGHU� 2S� �� 3DULV� %RXLQ� �����

�ށށށ 5HFXHLO GH FKDQVRQV FKRLVHV GDQV OHV SOXV EHDX[ RS«UD FRPLTXHV DYHF
DFFRPSDJQHPHQW GH KDUSH RX FODYHFLQ� 3DULV� &KHYDUGLHUH� �����

0«ORS«H PRGHUQH� RX� DUWކ/ GX FKDQW� U«GXLW HQ SULQFLSHV� 3DULV� %R\HU� �����

0«WKRGH GH KDUSH DYHF ODTXHOOH RQ SHXW DFFRPSDJQHU ¢ OLYUH RXYHUW WRXWHV VRUWHV
GކDULHWWHV HW GH FKDQVRQV� 3DULV� %R¾LQ� �����

0«WRGR GH DUSD FRQWHQLHQGR ORV SULQFLSLRV GH P¼VLFD� HMHUFLFLRV� HVFDODV� OHFFLRQHV�
VHJXLGRV GH �� HVWXGLRV SURJUHVLYRV� 3DULV� 6FKRQHQEHUJHU� �����

0LFKHO� &DWKHULQH� DQG )UDQ©RLV /HVXUH� 5«SHUWRLUH GH OD PXVLTXH SRXU KDUSH
SXEOL«H GX ;9,,H DX G«EXW GX ;,;H VLªFOH� 3DULV� .OLQFNVLHFN� �����

0LOOLRW� 6\OYHWWH� 'RFXPHQWV LQ«GLWV VXU OHV OXWKLHUV SDULVLHQV GX ;9,,,H VLªFOH�
6RFL«W« IUDQ©DLVH GH PXVLFRORJLH� �����

0RQWHYHUGL� &ODXGLR� �2UIHRކ/ )DYROD LQ PXVLFD� 9HQLFH� �����

0XGDUUD� $ORQVR� 7UHV OLEURV GH PXVLFD HQ FLIUDV SDUD YLKXHOD� HQ HO SULPHUR D\
PXVLFD IDFLO \ GL೜FLO HQ IDQWDVLDV \ FRPSRVWXUDV \ SDXDQD \ JDOODUGDV \ DOJXQDV
IDQWDVLDV SDUD JXLWDUUD� HO VHJīGR WUDWD GH ORV RFKR WRQRV �R PRGRV� ���� HO WHUFHUR
HV GH PXVLFD SDUD FDQWDGD \ WD³LGD� 6HYLOOH� /HRQ� �����

0¾OOHU� 0HWWH� HG� 7KH 3RZHU RI WKH +DUS� ([KLELWLRQ &DWDORJXH� &RSHQKDJHQ�
0XVLNKLVWRULN 0XVHXP RJ &DUO &ODXGLXVކ 6DPOLQJ� �����

1DGHUPDQ� )UDQ©RLV -RVHSK� 7K¬PHV IDYRULV GH O2ކS«UD GHV %DUGHV� 3DULV� ,PEDXOW�
�����

1DGHUPDQ� )UDQ©RLV�-RVHSK� �FROH GH OD KDUSH� GLFWLRQQDLUH GH WUDQVLWLRQV SRXU
VކH[HUFHU GDQV OކDUW GH SU«OXGHU HW GކLPSURYLVHU WDQW VXU OD KDUSH TXH VXU OH SLDQR
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HW ¢ OކXVDJH GHV MHXQHV FRPSRVLWHXUV GH WRXW JHQUH DGRSW« SDU OH FRQVHUYDWRLUH GH
PXVLTXH� 2S� ��� 3DULV� 1DGHUPDQ� �����

1HZERXUJ� &RPWH 6W� 3LHUUH GH� /D 1RXYHOOH P«WKRGH IUDQ©RLVH SRXU OD KDUSH�
/RQGRQ� �����

2OLYHމ 0XVLFފ� $FFHVVHG 2FWREHU �� ����� KWWS���ZZZ�R�OLYHPXVLF�FRP�ROLYHBFG�
LQGH[�KWP�

ފ�5)1,6$*25މ (QF\FORS«GLH RX 'LFWLRQQDLUH UDLVRQQ« GHV 6FLHQFHV� GHV $UWV HW
GHV 0«WLHUV� 3DULV� %ULDVVRQ� �����

�RQQHOO'ކ2 0DU\ /RXLVH� ,UHODQGކV +DUS� 7KH 6KDSLQJ RI ,ULVK ,GHQWLW\ F����� WR
����� 'XEOLQ� 8&' 3UHVV� �����

3�� ,� 2Qމ +DUSVފ� 7KH +DUPRQLFRQ� �����

3DUNHU� 0LNH� &KLOG RI 3XUH +DUPRQ\� $ 6RXUFH %RRN IRU WKH 6LQJOH�$FWLRQ +DUS�
/RQGRQ� /XOX� �����

3DVHWWL� $QQD� �USD$ކ/ 3DOHUPR� �SRV)ކ/ �����

3HHUVRQ� 0DUWLQ� 0RWWHFWV RU *UDXH &KDPEHU 0XVLTXH� &RQWDLQLQJ 6RQJV RI )LXH
3DUWV RI 6HXHUDOO 6RUWV� 6RPH )XO� DQG 6RPH 9HUVH DQG &KRUXV� %XW $OO )LW IRU
9R\FHV DQG 9LDOV� ZLWK DQ 2UJDQ 3DUW :KLFK IRU :DQW RI 0D\ %H 3HUIRUPHG RQ
9LUJLQDOV� %DVH�/XWH� %DQGRUD� RU ,ULVK +DUSH� /RQGRQ� :LOOLDP 6WDQVE\� �����

3HWLOOLRW� 5HFXHLO GކDLUV FKRLVLV DYHF DFFRPSDJQHPHQW GH JXLWDUUH HW GH KDUSH� 3DULV�
�����

�ށށށ 5HFXHLO GކDLUV FKRLVLV DYHF DFFRPSDJQHPHQW GH JXLWDUUH HW GH KDUSH� 3DULV�
�����

3HWULQL� )UDQ©RLV� /HV )ROLHV Gކ(VSDJQH� DYHF �� YDULDWLRQV SRXU OD KDUSH� 2S� ���
QR� ��� 3DULV� 1DGHUPDQ� Q�G�

�ށށށ 4XDWUH 6RQDWHV SRXU OD KDUSH DYHF DFFRPSDJQHPHQW GH YLRORQ DG OLELWXP�
2S� �� 3DULV� >����@�

3HWULQL� +HQUL� 4XDWUH 6RQDWHV SRXU OD KDUSH DYHF DFFRPSDJQHPHQW GH YLRORQ DG
OLELWXP� 2S� �� 3DULV� �����

3LDQRމ RUJDQLV«ފ� $FFHVVHG 0DUFK ��� ����� KWWS���FROOHFWLRQVGXPXVHH�
SKLOKDUPRQLHGHSDULV�IU�GRF�086((���������SLDQR�RUJDQLVH�

3LHUUH� &RQVWDQW� /HV IDFWHXUV GކLQVWUXPHQWV GH PXVLTXH� OHV OXWKLHUV HW OD IDFWXUH
LQVWUXPHQWDOH� (� 6DJRW� �����

3LJJRWW� 3DWULFN� 7KH /LIH DQG 0XVLF RI -RKQ )LHOG� ���������� &UHDWRU RI WKH
1RFWXUQH� 8QLYHUVLW\ RI &DOLIRUQLD 3UHVV� �����

3ROLQ� &ODLUH &� -� 7KH $S +XZ 0DQXVFULSW� +HQU\YLOOH� 3D�� ,QVWLWXWH RI 0HGLDHYDO



���

0XVLF� �����

3ROOHW� %HQR°W� 0«WKRGH GH KDUSH� 3DULV� F� �����

�ށށށ 0«WKRGH GH KDUSH� )UDQ©DLV DYHF OD WUDGXFWLRQ DOOHPDQGH� 2೨HQEDFK� Q�G�

3UDHWRULXV� 0LFKDHO� 6\QWDJPD 0XVLFXP� WRPXV VHFXQGXV� 'H RUJDQRJUDSKLD� �QG
HG� :ROIHQE¾WWHO� �����

3UXPLHU� $QWRLQH� 0«WKRGH GH KDUSH ¢ GRXEOH PRXYHPHQW� 2S� ��� 3DULV� %UDQGXV
	 'XIRXU� �����

5DJX«� /RXLV�&KDUOHV� ކ/ $UW GH 3U«OXGHU VXU OD +DUSH� 3DULV� /H 'XF� �����

�ށށށ 3ULQFLSHV GH OD KDUSH� 2S� �� 3DULV� /H 'XF� �����

5HEROOR 3UDWW� 5RVDOLH� RKDQQ-މ %DSWLVW .UXPSKROW]� +LV +DUS &RPSRVLWLRQV DQG
3HGDJRJ\� ,PSOLFDWLRQ IRU WKH 7ZHQWLHWK�&HQWXU\ +DUSLVWފ� 'RFWRU LQ (GXFDWLRQ�
&ROXPELD 8QLYHUVLW\ 7HDFKHUV &ROOHJH� �����

5HF¾HLO GކDULHWWHV DYHF DFFRPSDJQHPHQW GH KDUSH HW EDVVH FKL೛U«H� 9ROV� ���� �
YROV� 3DULV� %RXLQ� �����

5HPSHO� 8UVXOD 0� WKRGHV»0މ GH +DUSH� $Q ,QWURGXFWLRQ WR (LJKWHHWK�&HQWXU\
7XWRUVފ� 7KH $PHULFDQ +DUS -RXUQDO �� QR� � �������

5HQL«� +HQULHWWH� 0«WKRGH FRPSOªWH GH KDUSH� 3DULV� /HGXF� �����

5HQVFK� 5RVO\Q� +DUSV DQG +DUSLVWV� %ORRPLQJWRQ� ,QGLDQD 8QLYHUVLW\ 3UHVV� �����

�ށށށ 7KH +DUS� ,WV +LVWRU\� 7HFKQLTXH DQG 5HSHUWRLUH� 1HZ <RUN� 3UDHJHU
3XEOLVKHUV� �����

5LHOOR� *LRUJLR� 7KHމ %RRW DQG 6KRH 7UDGHV LQ /RQGRQ DQG 3DULV LQ WKH /RQJ
(LJKWHHQWK &HQWXU\ފ� 3K' 7KHVLV LQ +LVWRU\� 8QLYHUVLW\ &ROOHJH /RQGRQ� �����

5LPPHU� -RDQ� DPHV-މ 7DOERWކV 0DQXVFULSW �&KULVW &KXUFK /LEUDU\ 0XVLF 06 ������
9,� +DUSVފ� 7KH *DOSLQ 6RFLHW\ -RXUQDO �� ������� ���ހ�� GRL�����������������

�ށށށ 7KH ,ULVK +DUS� 0HUFLHU 3UHVV� �����

�ށށށ 7KHމ 0RUSKRORJ\ RI WKH 7ULSOH +DUSފ� *DOSLQ 6RFLHW\ -RXUQDO ;9,,, ���
������

5RVHQ]ZHLJ� +HLGL� RKDQQ-މ *HRUJ +HLQULFK %DFNRIHQ� GLH GHXWVFKH +DUIH XP
ފ����� ,Q +LVWRULVFKH +DUIHQ� %HLWU¦JH ]XU 7KHRULH XQG 3UD[LV KLVWRULVFKHU +DUIHQ�
�ހ���� %DVHO� 6FKROD &DQWRUXP %DVLOLHQVLV� �����

5XVKWRQ� -XOLDQ� ފ�QKDUPRQLF)މ *URYH 0XVLF 2QOLQH� 2[IRUG 8QLYHUVLW\ 3UHVV�
$FFHVVHG $SULO �� ����� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�
JURYH�PXVLF�������

6DO]HGR� &DUORV� WXGH)ކ/ 0RGHUQH GH /D +DUSH� 0RGHUQ 6WXG\ RI WKH +DUS� 1HZ
<RUN� *� 6FKLUPHU� �����

6DQKXHVD )RQVHFD� 0DULD� (O GRFWRU %DUWRORPHR *LRYHQDUGL �FD� �����������
�KWWSV���GRL�RUJ���������������
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7HµULFR PXVLFDO HQWUH ,WDOLD \ (VSD³D� 0RQXPHQWRV GH OD P¼VLFD HVSD³ROD�
%DUFHORQD� &RQVHMR 6XSHULRU GH ,QYHVWLJDFLRQHV &LHQW¯೩FDV� �����

6FKRRO RI 0DGULG� $ 9DQLWDV 6WLOO /LIH ZLWK D 6NXOO� D 9LROLQ� D 3HZWHU 3ODWH� D 9DVH RI
)ORZHUV� D %RRN DQG D 6PDOO 7RUWRLVHVKHOO ,QODLG &DELQHW ZLWK 6LOYHU *LOW :LQH &XSV
DQG 7HUUDFRWWD 9DVHV RQ 7RS� $UUDQJHG 8SRQ D 7DEOH 7RS 'UDSHG ZLWK D &DUSHW�
7RJHWKHU ZLWK D +DUS /HDQLQJ $JDLQVW D &KDLU� 6HW %HIRUH D 'UDSHG &XUWDLQ� FLUFD
����� KWWS���ZZZ�VRWKHE\V�FRP�FRQWHQW�GDP�VWE�ORWV�/���/������/���������OU���
MSJ�

6FKXEDUW� &KULVWLDQ )ULHGULFK 'DQLHO� DQG /XGZLJ 6FKXEDUW� =X HLQHU �VWKHWLN GHU
7RQNXQVW� -� 9� 'HJHQ� �����

6FKZDQQHEXUJ� -RVHSK� 9ROOVW¦QGLJHV WKHRUHWLVFK�SUDNWLVFKHV /HKUEXFK ]XU 'DYLGV�
XQG 3HGDOKDUIH� PLW YLHOHQ LQ .XSIHU JHVWRFKHQ )LJXUHQ� 1RWHQEHLVSLHOHQ XQG HLQHP
$QKDQJH YRQ 7RQVW¾FNHQ� PLW EH]HLFKXQJ GHV )LQJHUVDW]HV� �����

6FRWW� $QQD� 5RPDQWLFL]LQJމ %UDKPV� (DUO\ 5HFRUGLQJV DQG WKH 5HFRQVWUXFWLRQ RI
%UDKPVLDQ ,GHQWLW\ފ� 3K'� 8QLYHUVLWHLW /HLGHQ� ����� KWWS���ZZZ�KXP�OHLGHQ�HGX�
FUHDWLYH�SHUIRUPLQJ�DUWV�UHVHDUFK�DQQD�VFRWW������KWPO�

6LPRQ� 6HFRQG 5HFXHLO� DYHF DFFRPSDJQHPHQV GH *XLWWDUH 	 GH +DUSH� 3DULV�
�����

6SLQHOOL� 'RQDOG� �HDXPDUFKDLV%މ .UXPSKROW]� DQG WKH +DUS� $Q 8QLGHQWL೩HG
/HWWHUފ� ,Q ,Q 3OXUDOLVP DQG &ULWLFLVP� HGLWHG E\ 3� $� *LRUGDQR DQG $� -� 7DPEXUUL�
:HVW /D\ID\HWWH� ,QGLDQD� %RUGLJKHUD 3UHVV� �����

6SRKU� 'RUHWWH� � %O� KV� P� HLJHQK� 8� � ��� [ ���� FP� RUHWWH'މ 6SRKU DQ
&ODUD 6FKXPDQQފ� � %O� KV� P� HLJHQK� 8� � ��� [ ���� FP� 'HFHPEHU ��� �����
KWWS���KDQVRSDF�VOXE�GUHVGHQ�GH�FJL�ELQ�VOXE�SO"WBWXQQHO LGQ	LGQ E�������

6SRKU� /RXLV� )DQWDLVLH VXU GHV 7K¬PHV GH +DQGHO HW $EE« 9RJOHU� 2S� ����
+DPEXUJ� 6FKXEHUWK� �����

�ށށށ )DQWDLVLH� 3RXU +DUSH � 2S� ��� (GLWHG E\ -RKQ 7KRPDV� /RQGRQ� $XJHQHU�
�����

�ށށށ )DQWDVLD LQ & 0LQRU �2S����� (GLWHG E\ -RKQ 7KRPDV� &DUGL೨� $GODLV� �����

�ށށށ )DQWDVLH &�PROO I¾U +DUIH �RS� ���� (GLWHG E\ +DQV -RDFKLP =LQJHO� .DVVHO�
%¦UHQUHLWHU� �����

�ށށށ /HEHQVHULQQHUXQJHQ� (GLWHG E\ )RONHU *¸WKHO� � YROV� 7XW]LQJ� +� 6FKQHLGHU�
�����

�ށށށ 6RQDWH &RQFHUWDQWH� 2S� ���� +DPEXUJ� 6FKXEHUWK� �����

�ށށށ 6SRKU /RXLV � )DQWDVLH &�0ROO 2S� �� )¾U +DUIH 6ROR� (GLWHG E\ +HOJD
6WRUFN� .¸OQ� 'RKU� F� �����

�ށށށ 7ULR )¾U +DUIH� 9LROLQH 8QG 9LRORQFHOOR� )�0ROO� (GLWHG E\ )RONHU *¸WKHO�



���

:R2 ��� 0HUVHEXUJHU� �����

�ށށށ ¡9HU]HLFKQLމ V¦PWOLFKHU &RPSRVLWLRQHQ YRQ /RXLV 6SRKUފ� DIWHU �����

�ށށށ DV:މ WUHLEW GHQ :DLGPDQQ LQ GHQ :DOGފ I¾U 6LQJVWLPPH PLW %HJOHLWXQJ YRQ
+DUIH RGHU .ODYLHU XQG +RUQ� :R2� ��� 9LHQQD� %HUPDQQ� �����

6SRKU� /RXLV� DQG 'RUHWWH 6SRKU� /RXLV 6SRKU � %ULHIZHFKVHO PLW VHLQHU )UDX 'RUHWWH�
(GLWHG E\ )RONHU *¸WKHO� .DVVHO� %¦UHQUHLWHU� �����

6WHEOLQ� 5LWD� $ +LVWRU\ RI .H\ &KDUDFWHULVWLFV LQ WKH ��WK DQG (DUO\ ��WK &HQWXULHV�
6HFRQG (GLWLRQ� 8QLYHUVLW\ RI 5RFKHVWHU� �����

6WHJXZHLW� *LVD� ފHLEVELOGHU:މ LQ *RWKD XP ����� ]ZLVFKHQ $QSDVVXQJ XQG
$XIEHJHKUHQ� 'UXFNPHGLHQ]HQWUXP� �����

6WUR]]L� *UHJRULR� &DSULFFL GD VRQDUH FHPEDOL HW RUJDQL� 9RO� 2S� �� 1DSROL�
0DUHVFRWWL� �����

6ZDQQ� -XQH� 6KRHPDNLQJ� 3ULQFHV 5LVERURXJK� 6KLUH� �����

�ށށށ 6KRHV� /RQGRQ� %�7� %DWVIRUG� �����

7KHމ (XURSHDQ 0DJD]LQH DQG /RQGRQ 5HYLHZފ� �����

7KHމ 0LUURU RI )DVKLRQފ� 7KH 0RUQLQJ &KURQLFOH� 0D\ �� �����

7KHމ 0LUURU RI )DVKLRQފ� 7KH 0RUQLQJ &KURQLFOH� -XQH ��� �����

7KLHPHO� 0DWWKLDV� ފ�FFHQW$މ *URYH 0XVLF 2QOLQH� Q�G� KWWS���ZZZ�
R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF�������

7KLHUQHVVH� 0DULH�)UDQ©RLVH� D/މ +DUSH ¢ 3DULV DX ;9,,,H VLªFOH� -HDQ %DSWLVWH
.UXPSKROW]� VD SHUVRQQDOLW«� VD YLH� VRQ RHXYUHފ� 7KªVH GX GRFWRUDW� 8QLYHUVLW« GX
/LªJH� �����

7K\P�+RFKUHLQ� 1DQF\� LH'މ +DNHQKDUIH� %DXZHLVH� 6SLHOWHFKQLN� *HVFKLFKWHފ�
,Q =XU %DXJHVFKLFKWH GHU +DUIH� YRP 0LWWHODOWHU ELV ]XP ��� -DKUKXQGHUW� ���
0XVLNLQVWUXPHQWHQEDX�6\PSRVLXP LQ 0LFKDHOVWHLQ DP �� XQG �� 1RYHPEHU �����
HGLWHG E\ 0RQLND /XVWLJ� ����ހ�� 0LFKDHOVWHLQ� 'DV ,QVWLWXW� �����

YDQ 5HH %HUQDUG� 1HOO\� 2UQDPHQWDWLRQމ LQ 6L[WHQQWK�&HQWXU\ ,EHULDQ 0XVLF IRU
�7HFODޅ +DUSV < 9LKXHODކ� 4XLHEURV� 5HGREOHV DQG *ORVDVފ� ,Q $VSHFWV RI WKH
+LVWRULFDO +DUS� 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO +LVWRULFDO +DUS 6\PSRVLXP�
8WUHFKW� ����� HGLWHG E\ 0DUWLQ YDQ 6FKDLN� 8WUHFKW� 67,08� �����

9DQQHV� 5HQ«� ފ�6WRUFNމ 'LFWLRQQDLUH XQLYHUVHO GHV OXWKLHUV� %UX[HOOHV� /HV $PLV
GH OD 0XVLTXH� �����

�9DUL«W«Vމ 6XU GH QRXYHDX[ VLJQH SURSRV«V SRXU OD QRWDWLRQ GH OD KDUSHފ� 5HYXH
PXVLFDOH� �����

9LHOOHމ ¢ URXH RUJDQLV«Hފ� $FFHVVHG 0DUFK ��� ����� KWWS���FROOHFWLRQVGXPXVHH�
SKLOKDUPRQLHGHSDULV�IU�GRF�086((���������YLHOOH�D�URXH�RUJDQLVHH�

YRQ :HEHU� 0D[ 0DULD� &DUO 0DULD YRQ :HEHU� HLQ /HEHQVELOG� 9RO� �� � YROV� (�
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.HLO� �����

:DOWKHU� -RKDQQ *RWWIULHG� 0XVLNDOLVFKHV /H[LNRQ� �����

:HLSSHUW� -RKQ (UKDUGW� :HLSSHUWކV ,QVWUXFWLRQV IRU WKH 3HGDO +DUS� :LWK D 5RWXOD�
/RQGRQ� %ODQG 	 :HOOHU� �����

:HUQLFK� -RKDQQ� 9HUVXFK HLQHU ULFKWLJHQ /HKUDUW GLH +DUIH ]X VSLHOHQ� ZREH\
GLH *UXQGV¦W]H QDFK ZHOFKHQ GLHVHV ,QVWUXPHQW HUOHUQHW ZHUGHQ PXVV� PLW GHU
JU¸VVWHQ 'HXWOLFKNHLW� XQG VROFKHU�JHVWDOW YRUJHWUDJHQ� %HUOLQ� :LQWHU� �����

ފ�LHQ:މ 1HXH =HLWXQJHQ YRQ JHOHKUWHQ 6DFKHQ� 'HFHPEHU �� �����

:ROI� %HDW� ފ�7LPHOLQH�3HGDOKDUSVމ $FFHVVHG 0D\ �� ����� KWWS���ZZZ�EHDWZROI�FK�
3RUWDOV����SGI�7LPHOLQHBSHGDOKDUSVB�����SGI"YHU ����������������������

:ROI� /XGZLJ� RKDQQ-މ %DSWLVW +RFKEUXFNHU ����������� XQG GLH +DUIHQPRGH LQ
3DULVފ� 0XVLN LQ %D\HUQ ��� QR� � �������

:ULJKW� &UDLJ 0� 0XVLF DW WKH &RXUW RI %XUJXQG\� ���������� $ 'RFXPHQWDU\
+LVWRU\� ,QVWLWXWH RI 0HGLHYDO 0XVLF� �����

:XOIKRUVW� 0DUWLQ� RXLV/މ 6SRKUކV (DUO\ &KDPEHU 0XVLF ������������ $
&RQWULEXWLRQ WR WKH +LVWRU\ RI 1LQHWHHQWK�&HQWXU\ *HQUHVފ� 3K' 'LVVHUWDWLRQ LQ
0XVLF �0XVLFRORJ\�� &LW\ 8QLYHUVLW\ RI 1HZ <RUN� �����

=LQJHO� +DQV -RDFKLP� +DUIHQVSLHO LP %DURFN]HLWDOWHU� .¸OQHU %HLWU¦JH ]XU
0XVLNIRUVFKXQJ� %DQG /;;9,,� 5HJHQVEXUJ� %RVVH� �����


