
Transforming data into knowledge for intelligent decision-making in
early drug discovery
Paricharak, S.A.

Citation
Paricharak, S. A. (2017, February 9). Transforming data into knowledge for intelligent
decision-making in early drug discovery. Retrieved from https://hdl.handle.net/1887/45874
 
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/1887/45874
 
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/1887/45874


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/45874 holds various files of this Leiden University 
dissertation 
 
Author: Paricharak, S.A. 
Title: Transforming data into knowledge for intelligent decision-making in early drug 
discovery 
Issue Date: 2017-02-09 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/45874


l CIl

���'+�)K+.&K
K

��+�I�) -�%K�'')&����*K�*��K�&)K�&$'&,%�K� �)�)0K
��* �%@K� +K�) ���K�%�K� &��+ - +0K
&��# %�K %K� ��I

+�)&,��',+K��)��% %�KC$�%,*�) '+K %K')�'�)�+ &%DK
K

K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K

���)�,#K��) ���)�"@K�*��)K
2%��1I�,� &@K��"�*�K���-�%K��- %�)�%�+�@K�%�)��*K��%��)@K
��) ��%K�?K	
1�)$�%@K�%�K��)�)�K
?K�?K-�%K��*+�%K



lCJl

��*+)��+K
�%#$j0$.+1#$,10l /�.!!*%*#l ��),�%#*/l �.!l .+10%*!(5l ,!."+.)! l %*l
,$�.)��!10%��(l�+),�*%!/l0+l!4,(+.!l��0%2%05l,.+"%(!/l+"l�$!)%��(l(%�.�.%!/l"+.l
0$!l% !*0%"%��0%+*l+"l,.+)%/%*#l��* % �0!/l"+.l"1.0$!.l%*2!/0%#�0%+*Wl�%0$l0$!l
�%)l+"l%),.+2%*#l$%0l.�0!/l%*l0$!/!l��),�%#*/Xl �0�j .%2!*l�,,.+��$!/l$�2!l
�!!*l !),(+5! l 0+l  !/%#*l .!(!2�*0l �+),+1* l /�.!!*%*#l �+((!�0%+*/Xl !*��(!l
!""!�0%2!l $%0l 0.%�#!Xl �* l ,!."+.)l ��0%2%05l )+ !(%*#l "+.l �+),+1* l
,.%+.%0%6�0%+*Wl�!)�.'��(!l,.+#.!//l$�/l�!!*l)� !l %*l 0$!l ��0%2%05l)+ !(%*#l
�.!�l/%*�!l 0$!l.!�!*0l %*0.+ 1�0%+*l+"l (�.#!j/��(!l�%+��0%2%05j��/! l�+),+1* l
/%)%(�.%05l )!0.%�/Wl �$%/l %/l !2% !*�! l �5l %*�.!�/! l $%0l .�0!/l %*l %0!.�0%2!l
/�.!!*%*#l /0.�0!#%!/l �* l *+2!(l %*/%#$0/l %*0+l �+),+1* l )+ !j+"j��0%+*l
+�0�%*! l 0$.+1#$l ��0%2%05l )+ !(%*#Wl �!.!Xl 3!l ,.+2% !l �*l +2!.2%!3l +"l 0$!l
 !2!(+,)!*0/l %*l  �0�j .%2!*l �,,.+��$!/Xl !(��+.�0!l +*l *+2!(l ��0%2%05l
)+ !(%*#l 0!�$*%-1!/l �* l /�.!!*%*#l ,�.� %#)/l !4,(+.! Xl �* l +10(%*!l 0$!%.l
/%#*%"%��*�!l%*l$%#$j0$.+1#$,10l/�.!!*%*#Wl
l

	%+)&�,�+ &%K
	*l 0$!l ,�/0Xl '*+3(! #!l ".+)l 0$!l �.!�/l +"l ,$�.)��+(+#5l �* l )! %�%*�(l
�$!)%/0.5l3�/l�+)�%*! l0+l !/%#*l,+0!*0%�((5l��0%2!l�+),+1* /l"+.l0!/0%*#WCjEl
�+3!2!.Xl %),.+2!)!*0/l %*l .+�+0%�/Xl �10+)�0%+*Xl �* l �+)�%*�0+.%�(l
�$!)%/0.5l (! l 0+l 0$!l  !2!(+,)!*0l �* l %*�.!�/%*#l 1/!l +"l $%#$j0$.+1#$,10l
/�.!!*%*#l^���_Wl���l�((+3! l.�,% l/�.!!*%*#l+"l(�.#!l�+),+1* l(%�.�.%!/EjHl
�* l!*��(! l,$�.)��!10%��(l �+),�*%!/l 0+l!4,(+.!l 0$!l�%+��0%2%05l,.+"%(!/l+"l
�+),+1* /l�+2!.%*#l�l(�.#!.l�)+1*0l+"l�$!)%��(l/,��!Il3%0$l0$!l%*0!*0%+*l0+l
%*�.!�/!l0$!l�$�*�!/l+"l% !*0%"5%*#l^ %2!./!_l$%0/l"+.l"1.0$!.l%*2!/0%#�0%+*Wl
�+3!2!.Xl )1(0%,(!l *+*j0.%2%�(l �$�((!*#!/l /0%((l !4%/0l %*l ���Wl �%./0(5Xl 0$!l
!""!�0%2!*!//l %*l ���l  %.!�0(5l  !,!* /l +*l 0$!l �+),+1* /l /�.!!*! Xl �* l
0$!.!"+.!Xl0$!l !/%#*l+"l�+),+1* l(%�.�.%!/l%/l+"l#.!�0l%),+.0�*�!WJl�!�+* (5Xl
���l�0l0%)!/l��**+0l�!l,!."+.)! l"+.l�!.0�%*l�//�5/l^/1�$l�/l0$+/!l%*2+(2%*#l
�+),(!4l�%+(+#%��(l/5/0!)/l0$�0l +l*+0l�((+3l"+.l)�//j,.+ 1�0%+*_Xl)�'%*#l%0l
�*l1*2%��(!l+,0%+*l%*l/1�$l��/!/WEXKl�$%. (5Xl)!�/1.!)!*0l!..+./l�* l�.0%"��0/l
.!(�0! l 0+l �//�5l )%*%�01.%6�0%+*l �* l /�.!!*%*#l 0!�$*+(+#%!/l 1/! l ��*l
�+),(%��0!l 0$!l �*�(5/%/l +"l /�.!!*%*#l .!/1(0/Xl )�'%*#l !""!�0%2!l 0.%�#!l "+.l
"+((+3j1,l /�.!!*/l �l ,.!.!-1%/%0!l "+.l /1��!//"1(l ��),�%#*/WJl ��/0(5Xl  !/,%0!l
%),.+2!)!*0/l%*l/�.!!*%*#l0!�$*+(+#5Xl���l��),�%#*/l�.!l/0%((l�+/0(5l 1!l0+l
0$!l (�.#!l �)+1*0l +"l .!/+1.�!/l .!-1%.! l %*l .!(�0%+*l 0+l 0$!l *1)�!.l +"l ��0%2!l
�+),+1* /l %/�+2!.! WHll



l CKl

�$!l��+2!j)!*0%+*! l .�3���'/l$%#$(%#$0l0$!l*!! l"+.l %*0!((%#!*0l)!�/1.!/l
0+l %*�.!�/!l!""%�%!*�5l %*l���Wl�$%/l*!! Xl "1!(! l�5l 0$!l %*�.!�/%*#l�)+1*0l+"l
�%+��0%2%05l �0�l �2�%(��(!CBl �* l � 2�*�!/l %*l �$!)%*"+.)�0%�/Xl $�/l,.+),0! l
*1)!.+1/l �0�j .%2!*l�* l�+),10�0%+*�(l!""+.0/l0+l%),.+2!l2�.%+1/l�/,!�0/l
+"l���WCCjCFll
�,,.+��$!/l /1##!/0! l "+.l (%�.�.5l  !/%#*l %*�(1 !l "+�1/! l  !/%#*l "+.l 0�.#!0l
�(�//!/l /1�$l�/l����/l+.l'%*�/!/l3%0$l)�*5l'*+3*l��0%2!l�$!)+05,!/XDXCGXCHl
�* l  %2!./%05j��/! l  !/%#*l "+.l 0�.#!0l �(�//!/l 3%0$l "!3l '*+3*l ��0%2!l
�$!)+05,!/l +.l "+.l ,$!*+05,%�l �//�5/Wl �+.l 0$!l (�00!.Xl /0.1�01.�(l  %2!./%05l %*l
/�.!!*%*#l (%�.�.%!/l %/l !*/1.! l 0+l %*�.!�/!l 0$!l �$�*�!/l +"l "%* %*#l )1(0%,(!l
,.+)%/%*#l/��""+( /l"+.l"1.0$!.l !2!(+,)!*0l��.+//l�l3% !l.�*#!l+"l�//�5/WCIXCJl
	*l �  %0%+*Xl )1�$l !""+.0l $�/l �!!*l )� !l 0+l %),.+2!l $%0l 0.%�#!XCKjDFl �/l 0$!l
/!(!�0%+*l+"l��0%2!/l".+)l,.%)�.5l/�.!!*/l"+.l"+((+3j1,l/�.!!*%*#l%/l*+0l0.%2%�(l
 1!l 0+l 0$!l (+3l /%#*�(j0+j*+%/!l .�0%+l %*l ���Wl �%*�((5Xl 2%.01�(l ���l ^2���_l
�,,.+��$!/l �.!l 1/! l 0+l ,.%+.%0%6!l �+),+1* /l "+.l 0!/0%*#Xl ��/! l +*l
�+),10�0%+*�(l)+ !(l,.! %�0%+*/Wl�!�!*0(5Xl�),(!l,.+#.!//l$�/l�!!*l)� !l%*l
0$%/l�.!�Xl3$%�$l3!l3%((l %/�1//l%*l !0�%(l�!(+3WDEXDGjECll
	*l 0$%/l .!2%!3Xl 3!l /1))�.%6!l 0$!l .!�!*0l  !2!(+,)!*0/l %*l  �0�j .%2!*l
�,,(%��0%+*/l 0+l %),.+2!l !""!�0%2!*!//l %*l���l �* l %/�1//l 0$!l /0.!*#0$/l �* l
(%)%0�0%+*/l+"l0$!/!l)!0$+ /Wl�!l�.%!"(5l %/�1//l(%�.�.5l !/%#*Xl!4,!.%)!*0�(l
!..+.l )�*�#!)!*0l �* l $%0l 0.%�#!Wl �1.0$!.)+.!Xl 3!l !(��+.�0!l +*l .!�!*0l
 !2!(+,)!*0/l %*l �%+��0%2%05l )+ !(%*#Wl �%*�((5Xl 3!l !4,(+.!l /+)!l .!�!*0(5l
%*0.+ 1�! l *!3l /�.!!*%*#l ,�.� %#)/l �* l $%#$(%#$0l 0$!%.l 1/!l %*l "1.0$!.l
%),.+2%*#l!""%�%!*�5Wl
l

� -�)* +0I��*��K# �)�)0K��* �%K�&)K+�)��+*K. +�K��.K"%&.%K��+ -�K
���$&+0'�*K&)K'��%&+0' �K�**�0*K
�$%(!l+2!.lCBHEl .1#j(%'!l)+(!�1(!/l,+//%�(5l!4%/0XEDl (%'!(5l+*(5l�l ".��0%+*l+"l
0$!/!l)+(!�1(!/l%/l0$!.�,!10%��((5l.!(!2�*0l�/l!2% !*�! l�5l0$!l/1��!//l+"l���l
��),�%#*/l �+),.%/%*#l d+*(5el CBHl )+(!�1(!/WEEXEFl �$!.!"+.!Xl !""%�%!*0l
!4,(+.�0%+*l +"l .!(!2�*0l �$!)%��(l /,��!l %/l %),+.0�*0l "+.l 0�.#!0/l 3%0$l "!3l
'*+3*l ��0%2!l �$!)+05,!/l +.l ,$!*+05,%�l �//�5/WEGl �%2!./%05j��/! l (%�.�.5l
 !/%#*l�  .!//!/l0$%/l*!! l�5l+,0%)%6%*#l�%+(+#%��(l.!(!2�*�!l�* l�+),+1* l
 %2!./%05l0+l,.+2% !l)1(0%,(!l/0�.0%*#l,+%*0/l"+.l"1.0$!.l !2!(+,)!*0l^� �,)�K
9�_WCIXCJll
l



lDBl

l
� �,)�K 9?K�%2!./!l (%�.�.%!/l �+),�.! l 0+l "+�1/! l (%�.�.%!/Wl �0.1�01.�((5l  %2!./!l (%�.�.%!/l �.!l
1/! l 0+l !""%�%!*0(5l !4,(+.!l .!(!2�*0l �$!)%��(l /,��!l "+.l 0�.#!0/l 3%0$l "!3l '*+3*l ��0%2!l
�$!)+05,!/l +.l "+.l ,$!*+05,%�l �//�5/l ^�_WEGl �$%/l %/l ,!."+.)! l 0+l ,.+2% !l)1(0%,(!l /0�.0%*#l
,+%*0/l"+.l"1.0$!.l !2!(+,)!*0Wl�1!l0+l0$!l %2!./%05l+"l0$!l�+),+1* /l0!/0! Xl�l3% !l.�*#!l
+"l ��0%2%0%!/l ��*l �!l +�/!.2! Yl ".+)l %*��0%2!l ^�(1!_Xl 0$.+1#$l /+)!3$�0l ��0%2!l ^5!((+3_l �* l
)+ !.�0!(5l ��0%2!l ^+.�*#!_Xl 0+l $%#$(5l ��0%2!l ^.! _Wl �5l �+*0.�/0Xl "+�1/! l (%�.�.%!/l �.!l +"0!*l
 !/%#*! l "+.l 0�.#!0/l3%0$l)�*5l'*+3*l��0%2!l �$!)+05,!/Xl /1�$l �/l����/Xl '%*�/!/Xl �* l %*l
/+)!l ��/!/l %+*l �$�**!(/l ^�_Wl �$!/!l (%�.�.%!/l "+�1/l �.+1* l ��0%2!l �$!)+05,!/l "+1* l
,.!2%+1/(5Xl "+.l %*/0�*�!l 0$.+1#$l  %2!./%05j��/! l /�.!!*%*#WDXFFjFHl �!.!Xl �*�(+#/l +"0!*l !4$%�%0l
"!3!.l %""!.!*�!/l%*l��0%2%05WK

�+3!2!.Xl  %2!./%05l %/l �*l �)�%#1+1/l 0!.)XEHXEIl �/l %0l ��*l �!l ��/! l +*l �l3% !l
.�*#!l +"l �$!)%��(l  !/�.%,0+./l ^"%*#!.,.%*0j��/! XEJl /$�,!j��/! XEKXFBl +.l
,$�.)��+,$+.!j��/! _FCl +.l !2!*l �%+(+#%��(l  !/�.%,0+./l ^�""%*%05l
"%*#!.,.%*0/DIXDKXFDl+.l���j��_XDGl,+0!*0%�((5l5%!( %*#l�+*0.�/0%*#l.!/1(0/WFEl�$%(!l
�$!)%��(l  !/�.%,0+./l �$�.��0!.%6!l �+),+1* /l %*l 0!.)/l +"l /0.1�01.�(l �* i+.l
,$5/%�+�$!)%��(l ,.+,!.0%!/Xl �%+(+#%��(l  !/�.%,0+./l .!,.!/!*0l �+),+1* l
,$!*+05,%�l !""!�0/l �* l �%+��0%2%05l �#�%*/0l 0$!l  .1##��(!l ,.+0!+)!Wl �!�!*0l
/01 %!/l �0l �+2�.0%/l $�2!l /$+3*l 0$�0l 0$!/!l �%+(+#%��(l  !/�.%,0+./l +"0!*l
/%#*%"%��*0(5l+10,!."+.)l�$!)%��(l !/�.%,0+./l.!#�. %*#l$%0l.�0!l�* l/��""+( l

Diverse Library Focused Library

HTS assay

Active compounds

Structural analogs

A B

HTS assay

CH2

H
N

S

O

O

N

F
F

F

H3C

CH3

N N

H3C

O

HN

CH3

H3C

O

NH

OH

NH

O

O

N

S

S

N

HN
S

O

O

N

N

OH

OHO

Cl

S
O

O

N

N

H3C

H3C

O

HN
O

N

H3C

H3C

H3C

H3C

N
O

HN

O

H3C

H3C

OH

NH

O

NH

N

N NH

F

F

F

NH

O

NH

N

N NH

F

F

Targets with few known active 
chemotypes or phenotypic assays

Targets with many known chemotypes 
(GPCRs, kinases and sometimes ion 

channels)



l DCl

 %2!./%05l %*l ���l ��),�%#*/Xl �* l ��*l !2!*l �!l 1/! l %*l �+*&1*�0%+*l 3%0$l
�$!)%��(l !/�.%,0+./l"+.l�1#)!*0! l,!."+.)�*�!WCEXDFXDGl
l

�&�,*��K # �)�)0K ��* �%K �&)K +�)��+*K . +�K $�%0K "%&.%K ��+ -�K
���$&+0'�*K
�+*0.�.5l 0+l  %2!./%05j��/! l (%�.�.%!/l  !/%#*! l "+.l 0�.#!0/l 3%0$l "!3l '*+3*l
��0%2!l �$!)+05,!/Xl "+�1/! l /�.!!*%*#l (%�.�.%!/l �.!l +"0!*l  !/%#*! l "+.l 3!((j
/01 %! l 0�.#!0/Xl /1�$l �/l ����/Xl '%*�/!/Xl �* l %*l /+)!l ��/!/l %+*l �$�**!(/Wl
�+�1/! l (%�.�.%!/l�!*0!.l�.+1* l��0%2!l�$!)+05,!/l "+1* l 0$.+1#$l %2!./%05j
��/! l /�.!!*%*#l ^� �,)�K 9�_DXFFjFHl �* l ��*l �!l /!(!�0! l ".+)l (�.#!.l  %2!./%05j
��/! l (%�.�.%!/l 1/%*#l /0.1�01.!j��/! l �* i+.l (%#�* j��/! l /%)%(�.%05l)!0.%�/l
�/l /$+3*l �5l ��*l �+F �$=FIl �$!l '*+3(! #!l +"l �%* %*#l )+ !l ^/1�$l �/l $%*#!l
�%* %*#Xl���j+10l�%* %*#Xl�* l %*2�.%�*0l (5/%*!l�%* %*#l "+.l'%*�/!/_l %/l+"0!*l
1/! l  1.%*#l (%�.�.5l  !/%#*l 0+l  !2!(+,l (%#�* /l 3%0$l  !/%.��(!l ,.+,!.0%!/WFHl
�2!.�((Xl "+.l 0�.#!0l�(�//!/l3%0$l'*+3*l��0%2!l�$!)+05,!/l+.l3%0$l�  %0%+*�(l
%*"+.)�0%+*l +*l /0.1�01.!j(%#�* l %*0!.��0%+*Xl "+�1/! l (%�.�.%!/l (!� l 0+l $%#$!.l
$%0l .�0!/l 0$�*l  %2!./%05j��/! l (%�.�.%!/Wl �$%/l3�/l !2% !*�! l %*l 0$!l /01 5l �5l
��..%/l �+F �$=FHl3$!.!l JKLl ^'%*�/!j"+�1/! _l �* l HGLl ^%+*l �$�**!(j"+�1/! _l +"l
"+�1/! l (%�.�.%!/l (! l 0+l �*l %),.+2! l $%0j.�0!l �+),�.! l 0+l 0$!%.l  %2!./%05j
��/! l �+1*0!.,�.0/Wl �+3!2!.Xl  !/,%0!l $%#$!.l $%0l .�0!/Xl "+�1/! l �,,.+��$!/l
)�5l*+0l!""!�0%2!(5l/�),(!l %2!./!l�$!)%��(l/,��!Wl�$%/l�+1( l�!l,.+�(!)�0%�l
3$!*l �!.0�%*l �$!)+05,!/l �.!l 0+l �!l �2+% ! l  1!l 0+l +""j0�.#!0l !""!�0/l +.l
%*0!((!�01�(l ,.+,!.05l .!�/+*/Wl �!*�!Xl "+�1/! l (%�.�.%!/l �.!l *+0l *!�!//�.%(5l �l
.!,(��!)!*0l "+.l  %2!./%05j��/! l �,,.+��$!/Xl !2!*l "+.l 3!((j/01 %! l 0�.#!0l
�(�//!/Wl
K


�%���$�%+K&�K�/'�) $�%+�#K�))&)K %K���K
�/l�*5l!4,!.%)!*0�(l0!�$*%-1!Xl���l%/l*+0l!4!),0l+"l!4,!.%)!*0�(l!..+./l�* l
0$!l(�.#!l�)+1*0l+"l �0�l+�0�%*! l".+)l0$!/!l��),�%#*/l)�'!l0$!%.l !0!�0%+*l
�$�((!*#%*#WFJXFKl 	*l #!*!.�(Xl !..+./l %*l ���l ��*l �!l �(�//%"%! l �/l .�* +)l +.l
/5/0!)�0%�Wl��* +)l!..+./l�.!l1/1�((5l��1/! l�5l*+%/!l�* l$�2!l�l(+3l%),��0l
%*l 0$!l +2!.�((l .!/1(0/Xl �/l *+l )!0$+ %��(l �%�/l %/l %*0.+ 1�! Wl �5l �+*0.�/0Xl
/5/0!)�0%�l !..+./l �.!l �//+�%�0! l 3%0$l �+*/%/0!*0l +2!.jl +.l 1* !.!/0%)�0! l
��0%2%05l ��.+//l 0$!l /�.!!*%*#l �+((!�0%+*WGBl 
�*5l ,.+�! 1.�(Xl 0!�$*%��(l �* l
!*2%.+*)!*0�(l .!�/+*/l !4%/0l "+.l /5/0!)�0%�l !..+./Xl /1�$l �/l )�("1*�0%+*%*#l
.+�+0/Xl .!� +10l %*0!.,.!0�0%+*l ".+)l,(�0!/Xl .!�#!*0l !2�,+.�0%+*Xl !#.� �0%+*l
+"l0�.#!0l,.+0!%*Xl+.l�!((l !��5WGBXGCl�3�.!*!//l+"l0$!/!l,.+�(!)/l$�/l,.+),0! l



lDDl

!""+.0/l 0+l "%* l*!3l3�5/l+"l !0!�0%*#l�* l�+..!�0%*#l 0$!/!l!..+./l %*l+. !.l 0+l
��$%!2!l�l�!00!.l/!(!�0%+*l+"l�+),+1* /Wll
�0�0%/0%�/l ,(�5/l �*l %),+.0�*0l .+(!l %*l 0$!l �*�(5/%/l �* l  !0!�0%+*l +"l !..+./l %*l
���WFKXGDl�.�#%!2l�+F�$=GBl1/! l0$.!!l/0�0%/0%��(l�,,.+��$!/l0+l !0!�0l/5/0!)�0%�l
!..+./l %*l ���l  �0�Yl 0$!l M5l #++ *!//j+"j"%0Xl 0$!l �01 !*0c/l +k0!/0Xl �* l 0$!l
�%/�.!0!l�+1.%!.l�.�*/"+.)l%*l�+*&1*�0%+*l3%0$l0$!l�+()+#+.+2j�)%.*+2l0!/0Wl
�$!/!l)!0$+ /l3!.!l1/! l0+l)!�/1.!l0$!l!..+.l%*l0$!l$%0l %/0.%�10%+*l/1."��!Xl
0+l )!�/1.!l !..+./l "+.l /�),(!/l 3%0$l  %""!.!*0l /%6!/Xl �* l 0+l �*�(56!l /%#*�(l
".!-1!*�5Xl.!/,!�0%2!(5Wl	*l�l)+.!l.!�!*0l/01 5Xl�.�#%!2l�+F�$=GCl,.+,+/! l03+l
3% !(5l1/! l)!0$+ /Xl *�)!(5l
�0.%4l�..+.l�)!* )!*0l ^
��_l �* l��.0%�(l

!�*l �+(%/$l ^�
�_Xl "+.l �+..!�0%*#l !..+./l %*l���l3%0$l %),.+2! l .!/1(0/Wl �l
 !!,!.l  %/�1//%+*l +"l /0�0%/0%��(l )!0$+ /l "+.l *+.)�(%6�0%+*l �* l !..+.l
�+..!�0%+*l��*l�!l"+1* l%*l03+l%*"+.)�0%2!l.!2%!3/WFKXGEll
�l3% !l .�*#!l +"l /+"03�.!l ,��'�#!/GFjGJl %/l �2�%(��(!l 0+l "��%(%0�0!l �*�(5/%/l �* l
!..+.l�+..!�0%+*l+"l���l �0�l^/!!l���#�K5l"+.l�*l+2!.2%!3_Wll
l
���#�K5?K�*l+2!.2%!3l+"l /+"03�.!l�2�%(��(!l "+.l���l �0�l�*�(5/%/Wl
+/0l /+"03�.!l,��'�#!/l
!*��(!l  �0�l �*�(5/%/l �* l !..+.l �+..!�0%+*Xl �* l )+.!l � 2�*�! l /+"03�.!l /1�$l �/l ���l
*�2%#�0+.l�((+3/l"+.l�+0$l�$!)%*"+.)�0%�/l�*�(5/%/l�* l2%/1�(%6�0%+*WKK

�&�+.�)�K%�$�K ��*�) '+ &%K ����)�%��K
C0��)DK

���j�+..!�0+.l �*�(5/%/l�* l!..+.l�+..!�0%+*l+"l���l �0�ll GFl^DBBH_l
����l �!�j��/! l���l �0�l�*�(5/%/l GGl^DBCE_l
���j�*�(56!.l �*�(5/%/l �* l !..+.l �+..!�0%+*l +"l $%#$j�+*0!*0l

/�.!!*%*#l �0�l

GHl^DBCD_l

���l*�2%#�0+.l �$!)%*"+.)�0%�/l �*�(5/%/Xl 2%/1�(%6�0%+*l �* l !..+.l
�+..!�0%+*l+"l���l �0�ll

GIl^DBCF_l

�!��(+3l �*�(5/%/l+"l���l�50+)!0.5l �0�l GJl^DBBK_l

K
��.(%!.l,.+#.�)/l /1�$l�/l���j�+..!�0+.GFl !*��(!l 0$!l �*�(5/%/l +"l ���'#.+1* l
/%#*�(/Xl �0�l*+.)�(%6�0%+*Xl�* l�(1/0!.%*#Wl�1%( %*#l+*l0$%/l"+1* �0%+*l)+.!l
.!�!*0l�* l� 2�*�! l/+"03�.!l/1�$l�/l���l*�2%#�0+.GIl,.+2% !/l"!�01.!/l/1�$l
�/l(+� %*#l)1(0%,(!l �0�/!0/Xl2%/1�(%6�0%+*Xl�* l�$!)%*"+.)�0%�/l�*�(5/%/Wl�$!l
'!5l�!*!"%0l%/l0$�0l0$!l1/!.l��*l,!."+.)l�l(�.#!.l,�.0l+"l0$!l�*�(5/%/l+*l�l/%*#(!l
,(�0"+.)Wl
K

K
K



l DEl

���K $'&)+�%��K&�K� +K+) ���K
�$!l#+�(l+"l���l0.%�#!l%/l0+l,.%+.%0%6!l�l/1�/!0l+"l0$!l(�.#!l*1)�!.l+"l !0!�0! l
��0%2!/l %*l 0$!l ,.%)�.5l /�.!!*l "+.l "1.0$!.l %*2!/0%#�0%+*l �* l +,0%)%6�0%+*WJl
�+3!2!.Xl0$!l�*�(5/%/l+"l���l �0�l��*l�!l�+),(%��0! l�5l(�.#!l(%�.�.5l/%6!/l
�* l!4,!.%)!*0�(l!..+./l��1/! l�5l�.0%"��0/l.!(�0! l0+l�//�5l)%*%�01.%6�0%+*l+.l
/�.!!*%*#l0!�$*+(+#%!/l1/! Wl�l*1)�!.l+"l"%(0!./l/1�$l�/l.�,% l!(%)%*�0%+*l+"l
/3%((Xl,�*j�//�5l %*0!."!.!*�!l�+),+1* /l ^��	��_Xl 0$!l .1(!l+"l 0$.!!Xl�* l 0$!l
.1(!l +"l "%2!l �.!l .+10%*!(5l 1/! l 0+l  %/��. l �+),+1* /l 3%0$l 1* !/%.��(!l
,.+,!.0%!/l^!W#WXl,.+)%/�1%05Xl,++.l,$5/%�+�$!)%��(l,.+,!.0%!/l+.l,.!/!*�!l+"l
,.+�(!)�0%�l"1*�0%+*�(l#.+1,/_WJXGKjHDl�$%(!l% !�((5l0$%/l/$+1( l0�'!l,(��!l�0l0$!l
(%�.�.5l !/%#*l/0�#!Xl�*�(5/%/l+"l$%/0+.%��(l���l �0�l.!-1%.!/l0$�0l0$%/l"%(0!.%*#l
%/l �,,(%! l �0l 0$!l 0.%�#!l /0�#!l �/l 3!((Xl �/l +"0!*l $%/0+.%��(l �//�5/l �+*0�%*l
1* !/%.��(!l�+),+1* /l 1!l0+l%),.+,!.l"%(0!.%*#l�0l0$!l0%)!l+"l !/%#*Wl�$%/l
%/l "+((+3! l �5l 0$!l /!(!�0%+*l +"l  %2!./!l /!0/l +"l ��0%2!/l "+.l "+((+3j1,l 0!/0%*#l
��/! l+*l,+0!*�5l�* l/��""+( l/0.1�01.!j��0%2%05l.!(�0%+*/$%,/l^���_WJXHDXHEll
�$!)%��((5l %2!./!l�+),+1* l/!0/l�.!l,.!"!..! l+2!.l/!0/l�+),.%/%*#l)�*5l
�*�(+#/Xl �/l 0$!l "+.)!.l �((+3/l )1(0%,(!l /0�.0%*#l ,+%*0/l "+.l �+),+1* l
+,0%)%6�0%+*Xl %*�.!�/%*#l 0$!l +2!.�((l �$�*�!/l +"l /1��!//Wl �!2!.0$!(!//Xl /+)!l
�*�(+#/l %*l 0$!l/�.!!*%*#l/!0l�.!l !/%.! l0+l!*��(!l���l�*�(5/%/Wl���l �0�l %/l
1/! l 0+l  !2!(+,l )+ !(/l "+.l !��$l �$!)%��(l �(�//l ^%W!WXl /��""+( _Xl �* l ��0%2!l
�(�//!/l�.!l% !*0%"%! l��/! l+*l0$!l.!(�0%2!l,.!2�(!*�!l+"l^,.%)�.5_l$%0/l3%0$%*l
0$!l �(�//Wl ��0%2!/l �!(+*#%*#l 0+l �*l ��0%2!l �(�//l �.!l ,.%+.%0%6! l +2!.l 0$+/!l
�!(+*#%*#l0+l,++.(5l,!."+.)%*#l�(�//!/Xl�/l0$!l(�00!.l)�5l)+.!l(%'!(5l�!l"�(/!l
,+/%0%2!/Wl�  %0%+*�((5Xl .!/�1%*#l "�(/!l*!#�0%2!/l %/l�(/+l %),+.0�*0Zl�l*1)�!.l
+"l  �0�l )%*%*#l �,,.+��$!/l $�2!l �!!*l !4,(+.! l 0+l 0$%/l !* WHFl �"0!*l ���l
�*�(5/%/l 0�'!/l ,(��!l �"0!.l /!�+* �.5l /�.!!*/l �* l �+*�!*0.�0%+*j.!/,+*/!l
�1.2!/l$�2!l�!!*l,!."+.)! l+*l�l)1�$l /)�((!.l /!0l +"l /!(!�0! l �+),+1* /Wl
�+3!2!.Xl�l/01 5l�5l��.%*l�+F�$=HEl !)+*/0.�0! l0$!l�!*!"%0l+"l%*�(1 %*#l0$%/l
�*�(5/%/l%))! %�0!(5l�"0!.l0$!l,.%)�.5l���l/�.!!*Wl�!.!Xl,.%)�.5l/�.!!*%*#l
 �0�l 3�/l ,.!"!..! l +2!.l /!�+* �.5l  �0�l  1!l 0+l %0/l /%6!l �* l �+),(!0!*!//Xl
 !/,%0!l 0$!l (+3!.l -1�(%05Wl �%0l 0.%�#!l .!/1(0/l �.!l �+))+*(5l +.#�*%6! l %*l �l
/��""+( l 0.!!l 3%0$l 3!((j !"%*! l �$!)%��(l !*0%0%!/Xl �((+3%*#l "+.l %*01%0%2!l
�(�//%"%��0%+*l�* l !�%/%+*j)�'%*#l".+)l�l)! %�%*�(l�$!)%/0c/l,+%*0l+"l2%!3WHGl
K

K



lDFl

��-�#&'$�%+*K  %K - )+,�#K ���K C-���DK �%�K %�.K *�)��% %�K
'�)�� �$*K
2���l%/l1/! l%*l,�.�((!(l0+l%*0!((%#!*0l(%�.�.5l !/%#*Xl!..+.l)�*�#!)!*0Xl�* l
$%0l 0.%�#!Wl 2���l �00!),0/l 0+l (!�.*l ".+)l !4%/0%*#l �%+�$!)%��(l +.l ,$!*+05,%�l
 �0�l �* l ,.%+.%0%6!/l /1�/!0/l +"l )1�$l (�.#!.l /�.!!*%*#l (%�.�.%!/l "+.l
!4,!.%)!*0�(l0!/0%*#Wll
�$!l3% !l.�*#!l+"l0!�$*%-1!/l1/! l%*l2���l��*l)�%*(5l�!l %2% ! l%*0+l03+l
#.+1,/Yl /0.1�01.!j��/! l�* l (%#�* j��/! l2���Wl�$!l "+.)!.l .!(%!/l+*l 0$.!!j
 %)!*/%+*�(l /0.1�01.�(l %*"+.)�0%+*l ^�j.�5l �.5/0�(l +.l �
�l /0.1�01.!_l +"l 0$!l
0�.#!0l,.+0!%*l0+l/01 5l,+//%�(!l%*0!.��0%+*/l3%0$l�+),+1* /l%*l0$!l/�.!!*%*#l
(%�.�.5WHHXHIl�$!l)+/0l �+))+*l/0.1�01.!j��/! l)!0$+ l %/l)+(!�1(�.l +�'%*#Xl
3$%�$l,.! %�0/l�l�%* %*#l,+/!l"+.l0$!l�+),+1* l�* l�//%#*/l�l/�+.!l��/! l+*l
0$!l %*0!.��0%+*/l "+.)! l %*l 0$!l ,.+0!%*j(%#�* l �+),(!4Xl .!,.!/!*0%*#l 0$!l
/1%0��%(%05l "+.l !4,!.%)!*0�(l 0!/0%*#Wl �5l �+*0.�/0Xl (%#�* j��/! l �,,.+��$!/l
!4,(+%0l /0.1�01.�(l %*"+.)�0%+*l +"l '*+3*l ��0%2!l �+),+1* /l 0+l % !*0%"5l *!3l
��0%2!/Wl �l *1)�!.l +"l (%#�* j��/! l �,,.+��$!/l !4%/0Yl ,$�.)��+,$+.!l
)+ !(%*#XHJXHKl -1�*0%0�0%2!l /0.1�01.!j��0%2%05l .!(�0%+*/$%,l ^����_l)+ !(%*#XIBl
�* l/%)%(�.%05l/!�.�$%*#ICl�)+*#l+0$!./WHHXHIll
�$!l (+3l �+/0l �* l .!/+1.�!/l .!-1%.! l "+.l 2���l �+)�%*! l 3%0$l 0$!l
%*0.+ 1�0%+*l+"l(�.#!l,1�(%�l�%+��0%2%05l �0���/!/CBl"��%(%0�0!l%0/l�,,(%��0%+*l0+l
)�*5l  .1#l  %/�+2!.5l ��),�%#*/Wl �$%/l $�/l .!/1(0! l %*l *1)!.+1/l /1��!//l
/0+.%!/Yl 0$!l  %/�+2!.5l +"l %*$%�%0+./i(%#�* /l +"l ���l )!0$5(0.�*/"!.�/!/l
^��
�/_XIDXIEl '%*�/!/IFXIGl �* l ����/IHXIIl �)+*#l +0$!.l .!(!2�*0l 0�.#!0/l ^/!!l
���#�K6l "+.l �*l+2!.2%!3_WIJXIKl�!2!.0$!(!//Xl 0$!l /1��!//l+"l2���l !,!* /l+*l
%*%0%�(l �0�l-1�(%05l�* l2�(% �0%+*l,.+�! 1.!/Wl
l
���#�K6?K�1��!//"1(l�,,(%��0%+*/l+"l2���Wl�  %0%+*�(l!4�),(!/l$�2!l�!!*l.!2%!3! l�5l
�00!.l
�* l�+0.%""!.WJIl

��)��+K 
� %K�&%+) �,+ &%K 
�+�&�K ����)�%��KC0��)DK
��
�l �(/�(�6%*!Xl�*l�*0%j%*"(�))�0+.5l

 .1#l�/l��
�l%*$%�%0+.l
(%#�* j��/! l IDl^DBCF_l

��
�l ��*�+)5�%*l �/l /!(!�0%2!l
��
�E�l%*$%�%0+.l

/0.1�01.!j��/! l IEl^DBCB_l

�$'jCl
'%*�/!l

�$%.05j/%4l %*$%�%0+./l 3%0$l 	�GBl
2�(1!/l �!03!!*l HJl *
l �* l CCBl
K
l

(%#�* j��/! Xl
,$�.)��+,$+.!j
��/! l �* l
/0.1�01.!j��/! l

IFl^DBBE_l


��El 	 !*0%"%��0%+*l+"l�l %�6�%* �6+(!l (%#�* j��/! l �* l IGl^DBCC_l



l DGl

/��""+( l^	�GBlOlKJl*
_l /0.1�01.!j��/! l
���Gl
.!�!,0+.l

�(!2!*l�*0�#+*%/0/l^	�GBlRlCK
_l (%#�* j��/! l �* l
,$�.)��+,$+.!j
��/! l

IHl^DBBG_l

� !*+/%*!l
.!�!,0+./l

�%4l $%#$l �""%*%05l � !*+/%*!l
.!�!,0+.l(%#�* /l

(%#�* j��/! l �* l
�%* %*#l ,+�'!0k
��/! l

IIl^DBCD_l

�!1.+'%*%*j
Cl.!�!,0+.l

�*!l �+),+1* l3%0$l 	�GBl Ol BWDGl
K
l

,$�.)��+,$+.!j
��/! l �* l
/0.1�01.!j��/! l

IJl^DBBF_l

)�(1Fl
.!�!,0+.l

�%4l �#+*%/0/l ".+)l �l (%�.�.5l +"l
IDBXBBBl�+),+1* /l

/0.1�01.!j��/! l IKl^DBBG_l

l
�%0$l0$!l.!�!*0l� 2!*0l+"l0$!ld$%#$j0$.+1#$,10l/�.!!*%*#l"%*#!.,.%*0el^���j
��_Xl3$%�$l !/�.%�!/l�+),+1* l�%+��0%2%05l��.+//lTDBBl�%+�$!)%��(l�* l�!((j
��/! l �//�5/l �0l �+2�.0%/XDGl 0$!l �+*�!,0l +"l �%+��0%2%05j��/! l /%)%(�.%05l 3�/l
0�'!*l 0+l �*l 1*,�.�((!(! l (!2!(Wl ���j��l �1%( /l +*l 0$!l % !�l +"l �""%*%05l
"%*#!.,.%*0/XDIXDKXJBl �((+3%*#l �l �%+��0%2%05j��/! l �+),�.%/+*l +"l �+),+1* /Wl
�!0.+*!l�+F�$=DGl !)+*/0.�0! l0$!l�!*!"%0l+"l0$%/l !/�.%,0+.l+2!.l/0�0!l+"l0$!l�.0l
�$!)%��(l  !/�.%,0+./l %*l 2���l �* l /��""+( l $+,,%*#Wl �$%/l /01 5l "+.)! l 0$!l
��/%/l "+.l �l�+ 5l+"l3+.'l+*l1/%*#l�%+��0%2%05j��/! l /%)%(�.%05l /!�.�$%*#l "+.l
)+ !j+"j��0%+*l �*�(5/!/DFXDHXJCXJDl �* l �%+��0%2%05l )+ !(%*#Xl .!/1(0%*#l %*l
!*$�*�! l ^/��""+( _l $%0l .�0!/EXDEXDFXJEl ^� �,)�K :_Wl �1%( %*#l +*l 0$%/l /1��!//Xl �l
,1�(%�l2!./%+*l+"l���j��l3�/l (�0!.l !/%#*! l��/! l+*l�1��$!)l�%+��0%2%05l
 �0�WJFll



lDHl

l
� �,)�K :?l �2!.2%!3l +"l .!�!*0l /01 %!/l %),.+2%*#l ^/��""+( _l $%0l .�0!/l �* l ,.+2% %*#l %*/%#$0/l
%*0+l �+),+1* l )+ !j+"j��0%+*Wl �!/�.%�%*#l �+),+1* l �%+��0%2%05l ��.+//l TDBBl �//�5/l �0l
�+2�.0%/Xl �!0.+*!l �+F �$=DGl 0++'l 0$!l �+*�!,0l +"l �%+��0%2%05j��/! l /%)%(�.%05l 0+l �*l1*,�.�((!(! l
(!2!(Wl�!.!Xl�%+(+#%��(l�*�(+#/l+"l$%0/l3!.!l,.%+.%0%6! l"+.l0!/0%*#l^�_Wl��0!.l/01 %!/l(!2!.�#! l
�%+��0%2%05l,.+"%(!/l+"l/0.1�01.�(l�*�(+#/l+"l,++.(5l�$�.��0!.%6! l�+),+1* /l0+l/!(!�0l/1�/!0/l
+"l �+),+1* /l "+.l2%.01�(l /�.!!*%*#l ^�_XDFl+.l!),(+5! l�l /�.!!*%*#l/0.�0!#5l1/%*#l�%+(+#%��(l
�* l �$!)%��(l /%)%(�.%05l)!0.%�/l %*l ,�.�((!(l 0+l %0!.�0%2!(5l !4,�* l �.+1* l $%0/l ".+)l)1(0%,(!l
.+1* /l +"l /�.!!*%*#l ^�_WEl l �1.0$!.l %),.+2!)!*0/l .!/1(0! l ".+)l �$�*#!/l %*l !4,!.%)!*0�(l
 !/%#*l /0.�0!#5XJEl)��$%*!l (!�.*%*#l)!0$+ /l "+.l ,.! %�0%*#l ��0%2!/XDEl �* l %*"+.)!.l /!0/l "+.l
.+10%*!l!4,(+.�0+.5l/�.!!*%*#l^�_WJHl�0$!.l/01 %!/l1/! l�%+��0%2%05j��/! l/%)%(�.%05l/!�.�$%*#l
"+.l)+ !j+"j��0%+*l�*�(5/!/l�+0$l�0l�+2�.0%/XJCl�+�$!XJDl�* l%*l0$!l,1�(%�l +)�%*l^�_WDHl

��//!.)�*l �+F �$=DFl  !2!(+,! l �l )!0$+ l *�)! l d�%+01.�+l /%)%(�.%05l
/!�.�$%*#eWl�+.l %*/1""%�%!*0(5l,.+"%(! l,.+�!l�+),+1* /Xl�%+��0%2%05l,.+"%(!/l
+"l /0.1�01.�(l �*�(+#/l 3!.!l (!2!.�#! l 0+l /!(!�0l /1�/!0/l +"l �+),+1* /l "+.l
2%.01�(l /�.!!*%*#Wl ��.!!*%*#l 0$!/!l /1�/!0/l (! l 0+l $%#$!.l ^/��""+( _l $%0l .�0!/l
�+),�.! l 0+l 3$!*l +*(5l /0.1�01.�(l /%)%(�.%05l )!0.%�/l "+.l !4,�*/%+*l �.+1* l
,.+�!l�+),+1* /l3!.!l1/! Wl�1.0$!.l3+.'l�  .!//! l0$!l1/!l+"l�%+��0%2%05j
��/! l /%)%(�.%05l /!�.�$%*#l "+.l 0�.#!0l ,.! %�0%+*XDHXJCl  !0!�0%+*l +"l ".!-1!*0l
$%00!./XDHXHDl�* l%0!.�0%2!l/!(!�0%+*l+"l��0%2%05j!*.%�$! l/1�/!0/l+"l0$!l�+),+1* l
�+((!�0%+*l "+.l /�.!!*%*#WEl �.%2!*l �5l 0$!l #�%*! l )+)!*01)l %*l )��$%*!l
(!�.*%*#XJGl�l �+),.!$!*/%2!l�!*�$)�.'%*#l+"l)��$%*!l (!�.*%*#l�(�//%"%!./l %*l
�+*&1*�0%+*l3%0$l�$!)%��(l�* l�%+(+#%��(l !/�.%,0+./l3�/l,!."+.)! Xl3%0$l0$!l



l DIl

+2!.�((l*!0l.!/1(0l0$�0l"1/%*#l�+0$l���j��l�* l�$!)%��(l !/�.%,0+./l(! l0+l0$!l
�!/0l ,!."+.)�*�!WDEl 
+.!+2!.Xl �l /01 5l �5l ��.%�$�.�'l �+F �$=JHl  !/�.%�! l 0$!l
%),(!)!*0�0%+*l +"l �*l ��0%2!l (!�.*%*#l �,,.+��$l 0+l  !.%2!l d%*"+.)!.l
�+),+1* l/!0/el/)�((!.l0$�*lCBLl+"l0$!l!*0%.!l/�.!!*%*#l�+((!�0%+*Wl�1�$l/!0/l
3!.!l /$+3*l 0+l ,.+2% !l %),.+2! l ,.! %�0%2%05l +2!.l 0$!l .!)�%* !.l +"l 0$!l
/�.!!*%*#l�+((!�0%+*l�+),�.! l 0+l.�* +)(5l/!(!�0! l 0.�%*%*#l/!0/Wl�!*�!l 0$!l
�2�%(��%(%05l +"l 0$!/!l /!0/l !*��(!/l .+10%*!l !4,(+.�0+.5l /�.!!*%*#l %*l �*l �//�5j
�#*+/0%�l)�**!.l"+.l%),.+2! l$%0l!4,�*/%+*WJHl
	*l ,1./1%0l +"l %*�.!�/! l !""%�%!*�5l +2!.l �+*2!*0%+*�(l ���l ��),�%#*/Xl *!3l
/�.!!*%*#l ,�.� %#)/l $�2!l .!�!*0(5l �!!*l /1##!/0! WEXJEl ��.%�$�.�'l �+F �$=El
,!."+.)! l �l (�.#!j/��(!l 2�(% �0%+*l +"l %0!.�0%2!l /�.!!*%*#l ��/! l +*l�+2�.0%/l
���l  �0�Wl �!.!%*l �%+(+#%��(l �* l �$!)%��(l /%)%(�.%05l )!0.%�/l 3!.!l 1/! l %*l
,�.�((!(l0+l%0!.�0%2!(5l!4,�* l�.+1* l$%0/l".+)l)1(0%,(!l.+1* /l+"l/�.!!*%*#Xl
.!/1(0%*#l %*l /%#*%"%��*0(5l %),.+2! l !""%�%!*�5Wl �2!.�((Xl /�.!!*%*#l CLl +"l 0$!l
!*0%.!l /�.!!*%*#l �+((!�0%+*l (! l 0+l 0$!l .!0.%!2�(l+"l IGBBl$%0/l �* l�l �1)1(�0%2!l
��0%2!l/��""+( l�+2!.�#!l+"lFBLXl3%0$l!""%�%!*�5l#�%*/l.!�(%6! l��.+//l�l3% !l
.�*#!l+"l�//�5l�%+(+#5WEl
��%!&!3/'%l�+F�$=JEl/1##!/0! l�*l!4,!.%)!*0�(l !/%#*l
/0.�0!#5l !,!* %*#l +*l �//�5l 0$.+1#$,10l �* l +�&!�0%2!l ^!W#WXl $%0l .!0.%!2�(l +.l
!4,(+.�0%+*l+"l�$!)%��(l/,��!l"+.l)+ !(l�1%( %*#_Wl�+.l/5/0!)/l�((+3%*#l$%#$l
0$.+1#$,10Xl�+*2!*0%+*�(l!4,�*/%+*l�.+1* l$%0/l3�/l/1##!/0! Wl�5l�+*0.�/0Xl
�*l��0%2!l(!�.*%*#l�,,.+��$l3�/l�+*/% !.! l�!/0l"+.l %0!.�0%2!l/�.!!*%*#l3%0$l
/)�((!.l�+),+1* l/!0/l3%0$l0$!l!4,(%�%0l�%)l+"l !2!(+,%*#l�l)+ !(l"+.l(�0!.l
1/!Wl�!.!Xl ��0%2!l (!�.*%*#l3�/l,.!"!..! l 1!l 0+l�!00!.l /�),(%*#l+"l �$!)%��(l
/,��!Wl�$!*l 0$!l+�&!�0%2!l3�/l 0+l+,0%)%6!l�1)1(�0%2!l ^/��""+( _l$%0l .�0!/l %*l
%0!.�0%2!l/�.!!*%*#Xl0$!ld3!�'l.!%*"+.�!)!*0l/0.�0!#5el3�/l/1##!/0! Xl3$!.!l
!4,�*/%+*l �.+1* l $%0/l �* l !4,(+.�0%+*l %*l 1* !.j/�),(! l �.!�/l +"l �$!)%��(l
/,��!l3�/l,!."+.)! l/%)1(0�*!+1/(5WJEl
K

�&%�#,* &%*K
�(0$+1#$l���l $�/l #.!�0(5l #�%*! l)+)!*01)l+2!.l 0$!l ,�/0l  !�� !/Xl)1�$l
,.+"%0l��*l�!l.!�(%6! l�5l!),(+5%*#l%*0!((%#!*0l)!�/1.!/l0+l%),.+2!l!""%�%!*�5l
�0l 0$!l (%�.�.5l  !/%#*Xl $%0l 0.%�#!Xl �* l ��0%2%05l )+ !(%*#l /0�#!/Wl ��0�j .%2!*l
�,,.+��$!/l$�2!l�+*/%/0!*0(5l�!!*l1/! l"+.l%),.+2%*#l0$!/!l�/,!�0/Xl3%0$l0$!l
�%)l+"l/5/0!)�0%��((5l,.%+.%0%6%*#l/0.1�01.�((5l %2!./!l/!0/l+"l�+),+1* /l "+.l
"1.0$!.l%*0!..+#�0%+*Wl���j��l�* l0$!l�+*�!,0l+"l�%+��0%2%05j��/! l/%)%(�.%05l
$�2!l "+.)! l 0$!l ��/%/l "+.l *1)!.+1/l /01 %!/l /$+3%*#l .!)�.'��(!l
%),.+2!)!*0/l%*l$%0l.!0.%!2�(l�* l)+ !j+"j��0%+*l�*�(5/!/Wl�+3!2!.Xl3!l*+0!l



lDJl

0$�0l 3$%(!l ,.!2%+1/l 3+.'l $�/l  !/�.%�! l $�.*!//%*#l 0$!l ���1)1(�0! l
'*+3(! #!l ��.+//l TDBBl �//�5/Xl 0$!l %*j !,0$l �*�(5/%/l +"l ��0%2%05l �+..!(�0%+*/l
��.+//l %* !,!* !*0l �%+�$!)%��(l �* l �!((j��/! l �//�5/l .!,.!/!*0/l �*l
1*!4,(+.! l+,,+.01*%05Wl�!l,.+,+/!l 0$%/l �*�(5/%/l �/l �*l+10(++'l "+.l "1.0$!.l
%*2!/0%#�0%+*Xl,+0!*0%�((5l(!� %*#l0+l1*)�,,! l%*/%#$0/l%*0+l�%+��0%2%05j��/! l
/%)%(�.%0%!/l�!03!!*l,.+0!%*/Wl
l
����)�%��*l
^C_l�.!3/Xl
Wl^DBBB_l�.1#l�%/�+2!.5Yl�l�%/0+.%��(l�!./,!�0%2!Wl��!�&��F@;3E=FA=F5;:XlCKHBkCKHFWl
^D_l
���..+*Xl �Wl ^DBBH_l �.%0%��(l .!2%!3l +"l 0$!l .+(!l +"l���l %*l  .1#l  %/�+2!.5Wl�),�F�!*�'-=F
�'��0F44XlDIIkDIKWl
^E_l ��.%�$�.�'Xl �WXl 	
6!.)�*Xl �Wl �WXl �!* !.Xl �WXl �* l �%#/�$Xl �Wl ^DBCH_l �*�(5/%/l +"l %0!.�0%2!l
/�.!!*%*#l 3%0$l /0!,3%/!l �+),+1* l /!(!�0%+*l ��/! l +*l �+2�.0%/l %*j$+1/!l ���l  �0�Wl ���F
� �%=F�!'$=F44XlCDGGkCDHFWl
^F_l 
�5.Xl �Wl 
WXl �* l �1!./0Xl �Wl ^DBBJ_l �$!l "101.!l +"l $%#$j0$.+1#$,10l /�.!!*%*#Wl 
=F �!'%'$=F
��)��&=F46XlFFEkFFJWl
^G_l
�5.Xl�Wl
WXl�* l�+&�*%�Xl�Wl^DBBK_l�+2!(l0.!* /l%*l$%#$j0$.+1#$,10l/�.!!*%*#Wl�,))=F�(!&=F
� �)%��'$=F<XlGJBkGJJWl
^H_l�$�0�'Xl�Wl �WXl �0!,$�*Xl�Wl�WXl �* l��2�/+00+Xl�Wl�Wl ^DBBK_l�%#$j0$.+1#$,10l�* l %*l /%(%�+l
/�.!!*%*#/l%*l .1#l %/�+2!.5Wl�/(�)+=F�(!&=F�),�F�!*�'-=F7XlKFIkKGKWl
^I_l �!.!%.�Xl �Wl �WXl �* l �%((%�)/Xl 
Wl �Wl ^DBBI_l �.%#%*l �* l !2+(10%+*l +"l $%#$l 0$.+1#$,10l
/�.!!*%*#Wl�)=F
=F� �)%��'$=F485XlGEkHCWl
^J_l��$(%*Xl
Wl�WXl�* l��(0!./Xl
Wl�Wl^DBCF_l�$!l!//!*0%�(l.+(!/l+"l�$!)%/0.5l%*l$%#$j0$.+1#$,10l
/�.!!*%*#l0.%�#!Wl�,+,)=F
��=F� �%=F9XlCDHGkCDKBWl
^K_l�/0�/$'%*�Xl�WXl
�**Xl�WXl�* l�.�%*#!.Xl�Wl�Wl^DBCD_l�l�.%0%��(l!2�(1�0%+*l+"l%*l2%0.+l�!((l
�1(01.!l)+ !(/l"+.l$%#$j0$.+1#$,10l .1#l/�.!!*%*#l�* l0+4%�%05Wl� �)%��'$=F� �)=F467XlJDkCBHWl
^CB_l ��1(0+*Xl �WXl �!((%/Xl �Wl 
WXl �!*0+Xl �Wl �WXl �$�)�!./Xl 
WXl ��2%!/Xl
WXl �!./!5Xl �WXl �%#$0Xl �WXl

��(%*�$!5Xl �WXl 
%�$�(+2%�$Xl �WXl �(j��6%'�*%Xl �WXl �* l �2!.%*#0+*Xl 
Wl �Wl ^DBCD_l �$�
��Yl �l
(�.#!j/��(!l�%+��0%2%05l �0���/!l"+.l .1#l %/�+2!.5Wl�,�$=F��!�*F��*=F73Xl�CCBBkCCBIWl
^CC_l�1##%*/Xl�Wl 
WXl�!*'%0�.�)�*Xl�Wl�WXl�* l�,.%*#Xl�Wl�Wl ^DBCC_l��0%+*�(l
!0$+ /l "+.l 0$!l
�!(!�0%+*l+"l�%2!./!l��.!!*%*#l�+),+1* /Wl���F� �%=F�!'$=F9XlDBJkDCIWl
^CD_l�!.!6Xl
Wl
Wl^DBBG_l
�*�#%*#l)+(!�1(�.l %2!./%05Wl� �%=F�'�=F��-=F67XlCFEkCGDWl
^CE_l�!0.+*!Xl�Wl
WXl��//!.)�**Xl�Wl
WXl�+1*'%*!Xl�WXl�10�$1'%�*Xl�WXl�%))/Xl�WXl
!*'%*/Xl
WXl
�!(6!.Xl �WXl �* l �(%�'Xl 
Wl ^DBCE_l �%+ %2!./%05l +"l /)�((l )+(!�1(!/l jl �l *!3l ,!./,!�0%2!l %*l
/�.!!*%*#l/!0l/!(!�0%+*Wl�),�F�!*�'-=F�'��0F4;XlHIFkHJBWl
^CF_l�%((!00Xl�Wl^CKKK_l�%//%)%(�.%05j��/! l�(#+.%0$)/l"+.l�!(!�0%*#l�0.1�01.�((5l�%2!./!l�!0/l+"l
�+),+1* /Wl
=F�'%(,+=F�!'$=F9XlFFIkFGIWl
^CG_l��(�'%*Xl�Wl�WXl�* l�+2%*�Xl�Wl�Wl^DBBK_l�$!)+#!*+)%�/j��/! l !/%#*l+"l����j0�.#!0! l
(%�.�.%!/l 1/%*#l  �0�j)%*%*#l 0!�$*%-1!/Xl %*l � �)%���,+!��$F ��+�F 
!&!&�?F �(()'�� �*F �&�F
�(($!��+!'&*F�')F�),�F�!*�'-�)0l^��(�'%*Xl�Wl�WXl�* l�'%*/Xl�WXl� /W_Xl,,lCIGkDBFWl�%(!5Wl
^CH_l �!��Xl �Wl �WXl �!*!#�/Xl �Wl �WXl ��*#Xl 
WXl �* l �!/�$!*!/Xl �Wl ^DBBJ_l �!*!.�0%+*l +"l *!3l
/5*0$!0%�l /��""+( /l 1/%*#l ".�)!3+.'l (%�.�.%!/l /!(!�0! l �* l .!"%*! l 2%�l )! %�%*�(l �$!)%/0l
/5*0$!0%�l!4,!.0%/!Wl
=F� �%=F	&�=F
'��$=F7;XlJJDkJJJWl
^CI_l �$!(�0Xl �Wl �WXl �* l �15Xl �Wl �Wl ^DBBI_l ���""+( l �+),+/%0%+*l �* l �%+(+#%��(l .!(!2�*�!l +"l
/�.!!*%*#l(%�.�.%!/Wl��+=F� �%=F�!'$=F6XlFFDkFFHWl
^CJ_l�%06#!.�( Xl�Wl�WXl����0Xl
WXl�* l�!5/!*Xl�Wl
Wl^DBBH_l�%2!./%05l�,��!l�* l	0/l�,,(%��0%+*l
0+l�%�.�.5l�!(!�0%+*l�* l�!/%#*Wl
=F� �%=F	&�=F
'��$=F79XlCGJJkCGKIWl



l DKl

^CK_l�$!Xl 
WXl�%*#Xl�Wl 
WXl�$+1Xl�WXl�* l�$+1Xl�Wl ^DBCD_l�$!)%��(l�* l�%+(+#%��(l�.+,!.0%!/l+"l
�.!-1!*0l��.!!*%*#l�%0/Wl
=F� �%=F	&�=F
'��$=F85XlKCEkKDHWl
^DB_l�0�*0+*Xl�Wl�WXl
+..%/Xl�Wl�WXl�+5�$+1 $1.5Xl�WXl�* l��.'!.Xl�Wl�Wl^CKKK_l�,,(%��0%+*l+"l
�!�.!/0j�!%#$�+.l �* l �(1/0!.l �*�(5/!/l %*l �$�.)��!10%��(l �!� l �%/�+2!.5Wl 
=F � �%=F 	&�=F
�'%(,+=F��!=F6<XlDCkDIWl
^DC_l�.%/)�*Xl�Wl
WXl
!*'%*/Xl
Wl�WXl��.'!.Xl�Wl�WXl�%((Xl�Wl�Wl�WXl�!* !.Xl�WXl�!*#Xl�WXl�!00(!/Xl
Wl
�WXl ��2%!/Xl 
Wl �WXl �* l �(%�'Xl 
Wl ^DBBI_l d�(�0!l �$!..5l ,%�'%*#eYl �l *+2!(l /!)%j/!-1!*0%�(l
/�.!!*%*#l ,�.� %#)l "+.l �$!�,!.Xl "�/0!.Xl %*"+.)�0%+*j.%�$l �+),+1* l /!(!�0%+*Wl 
=F �!'%'$=F
��)��&=F45XlEDBkEDIWl
^DD_l �+5(!Xl�Wl
Wl�WXl �+/0.+Xl 
WXl ��5(!Xl �Wl �WXl �* l�%((Xl �Wl ^DBCF_l�/%*#l
�0�$! l
+(!�1(�.l
�!.%!/l�/l�l�.! %�0%2!l�++(l�+l�,0%)%6!l�%+(+#%��(l��0%2%05Wl
=F
��=F� �%=F8:XlDIBFkDICEWl
^DE_l�%*%'!.Xl�WXl��*#Xl�WXl 
!*'%*/Xl 
Wl�WXl�* l��* .1)Xl�Wl�Wl ^DBCF_l�/%*#l	*"+.)�0%+*l".+)l
�%/0+.%��(l �%#$j�$.+1#$,10l ��.!!*/l 0+l �.! %�0l ��0%2!l �+),+1* /Wl 
=F � �%=F 	&�=F
'��$=F 87Xl
CJJBkCJKCWl
^DF_l��//!.)�**Xl�Wl
WXl �+1*'%*!Xl �WXl �* l�(%�'Xl
Wl ^DBCE_l �%+01.�+l �%)%(�.%05l �!�.�$%*#Yl
�+)�%*%*#l �$!)%��(l �* l �%+(+#%��(l �%)%(�.%05l �+l �%/�+2!.l �0.1�01.�((5l �%2!./!l �%+��0%2!l

+(!�1(!/Wl
=F� �%=F	&�=F
'��$=F86XlHKDkIBEWl
^DG_l�!0.+*!Xl�Wl
WXl�%))/Xl�WXl�%#/�$Xl�WXl�+1*'%*!Xl�WXl�10�$1'%�*Xl�WXl�+.*!00Xl�WXl�!*#Xl�WXl
��2%!/Xl
Wl�WXl
!*'%*/Xl
Wl�WXl�* l�(%�'Xl
Wl^DBCD_l�!0$%*'%*#l
+(!�1(�.l�%)%(�.%05Yl�+),�.%*#l
�+),+1* /l+*l0$!l��/%/l+"l�%+(+#%��(l��0%2%05Wl���F� �%=F�!'$=F:XlCEKKkCFBKWl
^DH_l��*8<'Xl�WXl��..!(Xl�WXl�+ 5�+)�!Xl�Wl�WXl�!%(!.Xl�Wl�WXl�+)%*�j�� (%*Xl�WXl�1�%�!'Xl�Wl�WXl
��.03!((Xl �WXl �$�)&%Xl �Wl �WXl ��#*!.Xl �Wl �WXl �* l �(!)+*/Xl �Wl �Wl ^DBCF_l �+**!�0%*#l �)�((l

+(!�1(!/l3%0$l�%)%(�.l�//�5l�!."+.)�*�!l�.+"%(!/l�!� /l 0+l�!3l�%+(+#%��(l�5,+0$!/!/Wl 
=F
�!'%'$=F��)��&=F4<XlIICkIJCWl
^DI_l ��12�.Xl �Wl 
WXl �%##%*/Xl �Wl �WXl �%((�.Xl �Wl �WXl �,+.0/)�*Xl 
Wl �WXl �*#-2%/0j�+( /0!%*Xl �WXl
�1'�.Xl �WXl ��1!.Xl �Wl �WXl �%((!5Xl �WXl �* l �+�'!Xl �Wl 
Wl ^CKKG_l �.! %�0%*#l (%#�* l �%* %*#l 0+l
,.+0!%*/l�5l�""%*%05l"%*#!.,.%*0%*#Wl� �%=F�!'$=F5XlCBIkCCJWl
^DJ_l �!* !.Xl �WXl 
!*'%*/Xl 
Wl �WXl �(%�'Xl
WXl �!*#Xl �WXl �!00(!/Xl 
Wl �WXl �* l ��2%!/Xl 
Wl�Wl ^DBBH_l
d��5!/l �""%*%05l "%*#!.,.%*0/el %),.+2!l .!0.%!2�(l .�0!/l %*l 2%.01�(l /�.!!*%*#l �* l  !"%*!l
+.0$+#+*�(l �%+��0%2%05l /,��!Yl 3$!*l �.!l )1(0%0�.#!0l  .1#/l �l "!�/%�(!l �+*�!,0\l 
=F � �%=F 	&�=F

'��$=F79XlDFFGkDFGHWl
^DK_l�#15!*Xl�Wl�WXl�+10/+1'�/Xl�WXl
+$ l��16%Xl�WXl�.�'�'%/Xl�WXl
��%!&!3/'%Xl
WXl�(!*Xl�Wl
�WXl �* l �!* !.Xl �Wl ^DBCE_l �%2!./%05l �!(!�0%+*l +"l �+),+1* /l ��/! l +*l d�.+0!%*l �""%*%05l
�%*#!.,.%*0/el	),.+2!/l��),(%*#l+"l�%+��0%2!l�$!)%��(l�,��!Wl� �%=F�!'$=F�),�F��*=F;5XlDGDk
DHHWl
^EB_l�%2!$�$%Xl�WXl�!* !.Xl�WXl�* l�(!*Xl�Wl�Wl ^DBBH_l�*�(5/%/l+"l��0%2%05l/,��!l�5l ".�#)!*0l
"%*#!.,.%*0/XlD�l !/�.%,0+./Xl�* l)1(0%0�.#!0l !,!* !*0l 0.�*/"+.)�0%+*l+"lD�l !/�.%,0+./Wl 
=F
� �%=F	&�=F
'��$=F79XlCBIJkCBJEWl
^EC_l�+10/+1'�/Xl�WXl�+3!Xl�WXl��(�*0�.
+0�)! %Xl�WXl
1//�Xl�Wl�WXl�(�""'!Xl�WXl
%0�$!((Xl 
Wl
�WXl�(!*Xl�Wl�WXl �* l�!* !.Xl�Wl ^DBCE_l 	*l /%(%�+l 0�.#!0l ,.! %�0%+*/Yl  !"%*%*#l �l �!*�$)�.'%*#l
 �0�/!0l�* l�+),�.%/+*l+"l,!."+.)�*�!l+"l0$!l)1(0%�(�//l��=2!l��5!/l�* l��.6!*j�+/!*�(�00l
�%* +3Wl
=F� �%=F	&�=F
'��$=F86XlCKGIjCKHHWl
^ED_l�+$��!'Xl�Wl�WXl
�
�.0%*Xl�WXl�* l�1% �Xl�Wl�Wl^CKKH_l�$!l�.0l�* l,.��0%�!l+"l/0.1�01.!j
��/! l .1#l !/%#*Yl�l)+(!�1(�.l)+ !(%*#l,!./,!�0%2!Wl
��=F��*=F��-=F49XlEkGBWl
^EE_l �!.0Xl 
WXl 	.3%*Xl 
Wl 
WXl ��##*!.Xl �WXl �!%/!.Xl
Wl 
WXl �* l �$+%�$!0Xl �Wl �Wl ^DBCB_l �1�*0%"5%*#l
�%+#!*%�l�%�/l%*l��.!!*%*#l�%�.�.%!/Wl��+=F� �%=F�!'$=F8XlFIKkFJEWl
^EF_l �+4Xl �WXl ��..j
+*!/Xl �WXl �+,�$�'Xl �WXl �+##/Xl �WXl �* l �+)(!5Xl 
Wl ^DBBF_l�%#$j0$.+1#$,10l
/�.!!*%*#Yl/!�.�$%*#l"+.l$%#$!.l,.+ 1�0%2%05Wl
=F�!'%'$=F��)��&=F<XlEGFkEGJWl
^EG_l�%,%*/'%Xl�WXl�* l�+,'%*/Xl�Wl^DBBF_l��2%#�0%*#l�$!)%��(l/,��!l"+.l�%+(+#5l�* l)! %�%*!Wl
��+,)�F765XlJGGkJHCWl



lEBl

^EH_l�+10/+1'�/Xl�WXl��.%�$�.�'Xl�WXl��((+3�5Xl�Wl�Wl
Wl�WXl�,.%*#Xl�Wl�WXl	
6!.)�*Xl�Wl�WXl�(!*Xl
�Wl�WXl
�.�1/Xl�WXl�* l�!* !.Xl�Wl ^DBCF_l�+3l %2!./!l�.!l %2!./%05l�//!//)!*0l)!0$+ /\l�l
�+),�.�0%2!l�*�(5/%/l�* l�!*�$)�.'%*#l+"l)+(!�1(�.l !/�.%,0+.l/,��!Wl
=F� �%=F	&�=F
'��$=F87Xl
DEBkDFDWl
^EI_l�+0$Xl�Wl
Wl^DBBG_l�$!.!l%/l*+l/1�$l0$%*#l�/ld %2!./%05e]l�,))=F�(!&=F� �%=F�!'$=F<XlDKEkDKGWl
^EJ_l�+#!./Xl�WXl�* l��$*Xl
Wl^DBCB_l�40!* ! j�+**!�0%2%05l"%*#!.,.%*0/Wl 
=F� �%=F	&�=F
'��$=F
83XlIFDkIGFWl
^EK_l �1/$Xl �Wl �Wl E. Xl �.�*0Xl 
Wl �WXl 
+/5�'Xl �WXl �* l �%�$+((/Xl �Wl ^DBBG_l �l /$�,!j��/! l Ej�l
/��""+( l$+,,%*#l)!0$+ l�* l%0/l�,,(%��0%+*l0+l�l���0!.%�(l,.+0!%*j,.+0!%*l%*0!.��0%+*Wl
=F
��=F
� �%=F7;XlCFJKkCFKGWl
^FB_l ��1!.Xl �Wl �WXl �* l ��$3�.6Xl 
Wl �Wl ^DBBE_l 
+(!�1(�.l /$�,!l  %2!./%05l +"l �+)�%*�0+.%�(l
(%�.�.%!/Yl�l,.!.!-1%/%0!l"+.l�.+� l�%+��0%2%05Wl
=F� �%=F	&�=F�'%(,+=F��!=F76XlKJIkCBBEWl
^FC_l
��.!#+.Xl
Wl
WXl�* l
1/'�(Xl�Wl
Wl^CKKK_l�$�.)��+,$+.!l"%*#!.,.%*0%*#lCWl�,,(%��0%+*l
0+l����l�* l"+�1/! l(%�.�.5l !/%#*Wl
=F� �%=F	&�=F�'%(,+=F��!=F6<XlGHKkGIFWl
^FD_l�%((!0Xl�Wl
WXl�%((!00Xl�WXl�* l�.� /$�3Xl
Wl^CKKI_l	 !*0%"%��0%+*l+"l�%+(+#%��(l��0%2%05l,.+"%(!/l
1/%*#l/1�/0.1�01.�(l�*�(5/%/l�* l#!*!0%�l�(#+.%0$)Wl
=F� �%=F	&�=F�'%(,+=F��!=F6;XlCHGkCIKWl
^FE_l�'!((�Xl�Wl�WXl�* l�!��,.%+Xl�Wl^DBCB_l�$!)%*"+.)�0%�/l�,,.+��$!/l0+l�*�(56!l %2!./%05l
%*l�+),+1* l/�.!!*%*#l(%�.�.%!/Wl�,))=F�(!&=F� �%=F�!'$=F47XlEDGkEEBWl
^FF_l�$�*#Xl
WXl��*#Xl�Wl�WXl�* l�.�5Xl�Wl�Wl^DBBK_l��.#!0%*#l��*�!.l3%0$l/)�((l)+(!�1(!l'%*�/!l
%*$%�%0+./Wl��+=F��-=F��&��)F<XlDJkEKWl
^FG_l��*l�$/!*Xl�WXl �* l�+)!.Xl�Wl ^DBBG_l�%#$j0$.+1#$,10l /�.!!*%*#l "+.l'%*�/!l %*$%�%0+./Wl
� �%�!'� �%=F9XlFJCkFKBWl
^FH_l��..%/Xl�Wl
WXl�%((Xl�Wl�WXl�$!,,�. Xl�Wl�WXl�(�0!.Xl
Wl
WXl�* l�0+10!*Xl�Wl�Wl�Wl^DBCC_l�$!l
�!/%#*l �* l �,,(%��0%+*l +"l ��.#!0j�+�1/! l �+),+1* l �%�.�.%!/Wl �'%�=F � �%=F �!� F
� )',� (,+F��)��&=F47XlGDCkGECWl
^FI_l��*Xl�WXl�+1*'%*!Xl�WXl�* l��&+.�0$Xl 
Wl ^DBBJ_l�%)%(�.%05l�!�.�$%*#l�/%*#l�%*#!.,.%*0/l+"l

+(!�1(�.l�.�#)!*0/l 	*2+(2! l %*l�.+0!%*M�%#�* l 	*0!.��0%+*/Wl 
=F� �%=F 	&�=F
'��$=F7;Xl DEBJk
DECDWl
^FJ_l �!2+.'+2Xl �WXl �* l 
�'�.!*'+2Xl �Wl ^DBBG_l �0�0%/0%��(l �*�(5/%/l +"l �5/0!)�0%�l �..+./l %*l
�%#$j�$.+1#$,10l��.!!*%*#Wl
=F�!'%'$=F��)��&=F43XlGGIkGHIWl
^FK_l �+'01#Xl �Wl �WXl �$�%Xl �Wl �WXl �* l �$!*Xl �Wl ^DBCE_l �.1#l �%/�+2!.5l jl ��0�l �*�(5/%/l
�,,.+��$!/l %*l$%#$l 0$.+1#$,10l/�.!!*%*#Xl %*l�),�F�!*�'-�)0l ^�(j�$!)5Xl�Wl�WXl� W_Xl,,lDBCk
DDHWl	*�!�$Wl
^GB_l �.�#%!2Xl �WXl �� +*Xl �WXl �* l 
�'�.!*'+2Xl �Wl ^DBCC_l �5/0!)�0%�l !..+.l  !0!�0%+*l %*l
!4,!.%)!*0�(l$%#$j0$.+1#$,10l/�.!!*%*#Wl�
�F�!'!&�')%�+!�*F45XlDGkEJWl
^GC_l�.�#%!2Xl�WXl�� +*Xl�WXl�* l
�'�.!*'+2Xl�Wl^DBCD_l�3+l!""!�0%2!l)!0$+ /l"+.l�+..!�0%*#l
!4,!.%)!*0�(l$%#$j0$.+1#$,10l/�.!!*%*#l �0�Wl�!'!&�')%�+!�*F5;XlCIIGkCIJDWl
^GD_l 
�(+Xl �WXl ��*(!5Xl 
Wl �WXl �!.-1+66%Xl �WXl �!((!0%!.Xl 
WXl �* l �� +*Xl �Wl ^DBBH_l �0�0%/0%��(l
,.��0%�!l%*l$%#$j0$.+1#$,10l/�.!!*%*#l �0�l�*�(5/%/Wl��+=F�!'+�� &'$=F57XlCHIkCIGWl
^GE_l ��.�1/Xl 	WXl �(/13�%(!)Xl �Wl �WXl �� +*Xl �WXl �* l 
�'�.!*'+2Xl �Wl ^DBCG_l �!0!�0%*#l �* l
+2!.�+)%*#l /5/0!)�0%�l �%�/l %*l $%#$j0$.+1#$,10l /�.!!*%*#l 0!�$*+(+#%!/Yl �l �+),.!$!*/%2!l
.!2%!3l+"l,.��0%��(l%//1!/l�* l)!0$+ +(+#%��(l/+(10%+*/Wl�)!��=F�!'!&�')%=F49XlKIFkKJHWl
^GF_l
�'�.!*'+2Xl�WXl�!2+.'+2Xl�WXl�!*0%((%Xl�WXl��#�.%*Xl�WXl
�(+Xl�WXl�* l�� +*Xl�Wl^DBBH_l
���j�+..!�0+.Yl *!3l�,,(%��0%+*l "+.l /0�0%/0%��(l �*�(5/%/l �* l �+..!�0%+*l +"l !4,!.%)!*0�(l  �0�Wl
�!'!&�')%�+!�*F55Wl
^GG_l�%1Xl�WXl��//�*Xl�WXl��((+Xl�WXl�* l�+$!*Xl�Wl ^DBCE_l����Yl3!�j��/! l$%#$j0$.+1#$,10l
/�.!!*%*#l �0�l�*�(5/%/l0++(/Wl�'%(,+=F��!=F�!*�'-=F9XlCFBBHkCFBCHWl
^GH_l�#%!.Xl�WXl �* l�+.2�(Xl �Wl ^DBCD_l���j�*�(56!.Yl +,!*l /+1.�!l /+"03�.!l "+.l $%#$j�+*0!*0l
/�.!!*%*#l �0�l�+..!�0%+*l�* l�*�(5/%/Wl�!'!&�')%�+!�*F5;XlCKFGkCKFHWl



l ECl

^GI_l�+1.�$!/Xl�WXl ��//�*+Xl
Wl�WXl�+0$Xl�Wl�WXl �* l�.+,/$�Xl�Wl ^DBCF_l���l*�2%#�0+.Yl ".!!(5l
���!//%�(!l �$!)%*"+.)�0%�/l /+"03�.!l "+.l �*�(56%*#l $%#$j0$.+1#$,10l /�.!!*%*#l  �0�Wl
�!'!&�')%�+!�*F63XlGJJkGJKWl
^GJ_l ��))!.Xl 
Wl 
WXl �+0!�$�Xl �WXl 	.%/$Xl 
Wl 
WXl �+(�*Xl �Wl �WXl �* l �.106%'Xl �Wl �Wl ^DBBK_l
�!��(+3Yl �l /+"03�.!l ,��'�#!l "+.l $%#$j0$.+1#$,10l �*�(5/%/l +"l "(+3l �50+)!0.5l  �0�Wl�**�0F
�),�F��-=F��� &'$=F:XlFFkGGWl
^GK_l��(0!./Xl�Wl�WXl�* l��)�$1'Xl
Wl ^DBBE_l�l#1% !l0+l .1#l %/�+2!.5Yl !/%#*%*#l/�.!!*/Yl
$+3l0+l)�'!l5+1.l$%0/l�l$%0Wl��+=F��-=F�),�=F�!*�'-=F5XlDGKkDHHWl
^HB_l �+2!.%*#Xl �WXl �%''!.Xl 
WXl �* l �1)�(!0Xl �Wl ^DBBK_l �/��,!l ".+)l �(�0(�* Yl %*�.!�/%*#l
/�01.�0%+*l�/l�*l�,,.+��$l0+l%),.+2%*#l�(%*%��(l/1��!//Wl
=F
��=F� �%=F85XlHIGDkHIGHWl
^HC_l��(0!./Xl�Wl �Wl ^DBCD_l �+%*#l "1.0$!.l 0$�*l �%,%*/'%c/l .1(!l %*l  .1#l  !/%#*Wl �/(�)+=F �(!&=F
�),�F�!*�'-=F:XlKKkCBIWl
^HD_l��!((Xl 
WXl�* l��(0!./Xl
Wl�Wl^DBCF_l�$!)%��(l�+*l�.0%/0/l"+%(l .1#l %/�+2!.5Wl��+,)�F846Xl
FJCkFJEWl
^HE_l��.%*Xl�WXl�1�(!.Xl�WXl��.'!.Xl�Wl�WXl�$�*#Xl
WXl��)�*Xl�WXl�.0(Xl�WXl�* l��$1""!*$�1!.Xl�Wl
^DBCB_l �+),+1* l �!0l �*.%�$)!*0Yl �l *+2!(l �,,.+��$l 0+l �*�(5/%/l +"l ,.%)�.5l ���l  �0�Wl 
=F
� �%=F	&�=F
'��$=F83XlDBHIkDBIJWl
^HF_l�(%�'Xl
WXl
!*'%*/Xl
Wl�WXl�!00(!/Xl
Wl�WXl�%0�$%*#/Xl�WXl�* l��2%!/Xl
Wl�Wl^DBBH_l�*.%�$)!*0l
+"l $%#$j0$.+1#$,10l /�.!!*%*#l  �0�l 3%0$l %*�.!�/%*#l (!2!(/l +"l *+%/!l 1/%*#l /1,,+.0l 2!�0+.l
)��$%*!/Xl .!�1./%2!l,�.0%0%+*%*#Xl �* l (�,(��%�*j)+ %"%! l*�%2!l��5!/%�*l �(�//%"%!./Wl 
=F� �%=F
	&�=F
'��$=F79XlCKEkDBBWl
^HG_l��$1""!*$�1!.Xl�WXl�.0(Xl�WXl�+##+Xl�WXl�!06!(Xl�WXl�+�$Xl
Wl�WXl�* l��( )�**Xl�Wl^DBBI_l
�$!l ���""+( l �.!!l jl �%/1�(%6�0%+*l +"l 0$!l ���""+( l �*%2!./!l �5l �%!.�.�$%��(l ���""+( l
�(�//%"%��0%+*Wl
=F� �%=F	&�=F
'��$=F7:XlFIkGJWl
^HH_l��2!��$%�Xl�WXl�* l�%+2�**%Xl�Wl^DBCE_l�%.01�(l��.!!*%*#l�0.�0!#%!/l%*l�.1#l�%/�+2!.5Yl�l
�.%0%��(l�!2%!3Wl�,))=F
��=F� �%=F53XlDJEKkDJHBWl
^HI_l�%!(/'�Xl�WXl�1��/Xl�WXl�6!.3+*%!�Xl�WXl��/,.6�'Xl
Wl
WXl��)%*/'�Xl�Wl�WXl�* l�1&*%�'%Xl
Wl
^DBCC_l�%.01�(l/�.!!*%*#l/0.�0!#%!/l%*l .1#l !/%#*ljl)!0$+ /l�* l�,,(%��0%+*/Wl�!'��� &'$'�!�F
6XlDFKkDHFWl
^HJ_l �!��$Xl �Wl �WXl �%((!0Xl �Wl 
WXl �!3%/Xl �Wl �WXl �* l ��5(+.Xl �Wl ^DBCB_l �$.!!j�%)!*/%+*�(l
�$�.)��+,$+.!l
!0$+ /l%*l�.1#l�%/�+2!.5Wl
=F
��=F� �%=F86XlGEKkGGJWl
^HK_l ��*l�.%!Xl 
Wl�Wl ^DBCC_l�!*!.�0%+*l +"l 0$.!!j %)!*/%+*�(l ,$�.)��+,$+.!l)+ !(/Wl�%(!5l
	*0!. %/�%,Wl��-=F�'%(,+=F
'$=F��!=F6XlFFKkFHFWl
^IB_l �$!.'�/+2Xl �WXl 
1.�0+2Xl �Wl �WXl �+1.�$!/Xl �WXl ��.*!'Xl �WXl ��/'%*Xl 	Wl 	WXl �.+*%*Xl 
WXl
�!�. !*Xl 
WXl �.�)�0%��Xl �WXl 
�.0%*Xl �Wl �WXl �+ !/�$%*%Xl �WXl �+*/+**%Xl �WXl �16c)%*Xl �Wl �WXl
�.�)!.Xl �WXl �!*%#*%Xl �WXl ��*#Xl �WXl ��0$)�*Xl 
WXl �!."(+0$Xl �WXl ��/0!%#!.Xl 
WXl �%�$�. Xl �WXl �* l
�.+,/$�Xl�Wl^DBCF_l����l)+ !(%*#Yl3$!.!l$�2!l5+1l�!!*\l�$!.!l�.!l5+1l#+%*#l0+\l
=F
��=F
� �%=F8:XlFKIIkGBCBWl
^IC_l�01),"!Xl�WXl�* l��&+.�0$Xl
Wl^DBCC_l�%)%(�.%05l/!�.�$%*#Wl�%(!5l	*0!. %/�%,Wl��-=F�'%(,+=F

'$=F��!=F4XlDHBkDJDWl
^ID_l 
:* !6j�1�%+Xl �WXl �.�*Xl 
WXl 
! %*�j�.�*�+Xl 
Wl �WXl 
!1.%�!Xl �WXl �* l 
1((!.Xl 
Wl ^DBCF_l
�+3�. l �.1#l �!,1.,+/%*#l %*l �,%#!*!0%�/Yl �(/�(�6%*!l �/l �l �5,+)!0$5(�0%*#l �+),+1* l
��0%2!l%*l�l�!((1(�.l�+*0!40Wl� �%
��� �%=F<XlGHBkGHGWl
^IE_l�1�'Xl�WXl�%*#$Xl�WXl�5'+Xl�WXl�* l
! %*�j�.�*�+Xl
Wl�Wl^DBCB_l�+2!(l�* l/!(!�0%2!l���l
)!0$5(0.�*/"!.�/!l %*$%�%0+./Yl�+�'%*#j��/! l 2%.01�(l /�.!!*%*#l �* l !4,!.%)!*0�(l !2�(1�0%+*Wl
�!'')�=F
��=F� �%=F4;XlJDDkJDKWl
^IF_l�5*!Xl�Wl�WXl�!**5Xl�Wl�WXl�+/#.+2!Xl�Wl�WXl�!*#Xl�WXl���(1 +""Xl�WXl�!* +(+/'%Xl
Wl
WXl�* l
�/$3!((Xl �Wl ^DBBF_l 	 !*0%"%��0%+*l +"l �+),+1* /l 3%0$l ��*+)+(�.l �%* %*#l �""%*%05l "+.l
�$!�',+%*0l�%*�/!jCl�/%*#l�*+3(! #!j��/! l�%.01�(l��.!!*%*#Wl
=F
��=F� �%=F7:XlCKHDkCKHJWl



lEDl

^IG_l �$!*Xl �WXl�%(/+*Xl �Wl 
WXl
�(�2%5�Xl �WXl �.#!*0%!.%Xl �Wl �WXl �* l ��*#Xl �Wj
Wl ^DBBJ_l �%.01�(l
��.!!*%*#l 0+l �1��!//"1((5l 	 !*0%"5l �+2!(l 
�*1/l �%*�/!l El 	*$%�%0+./Yl �l �!-1!*0%�(l �+�1/! l
��.!!*%*#l�,,.+��$Wl
=F
��=F� �%=F84XlIBCGkIBCKWl
^IH_l �1��Xl�WXl �!% $�.0Xl�WXl �* l�!00!'+2!*Xl
Wl ^DBBG_l�+2!(l �* l ,+0!*0l���Gl .!�!,0+.l
�*0�#+*%/0/l  !.%2! l ".+)l 2%.01�(l /�.!!*%*#l �* l %0!.�0%2!l ,�.�((!(l �$!)%/0.5l  !/%#*Wl �!'')�=F

��=F� �%=F��++=F48XlCGKKkCHBEWl
^II_l ��*l�!/0!*Xl �Wl 
Wl �WXl ��*l  !*l�+2!*Xl �Wl �WXl ��*l  !.l �%&(Xl �WXl
1( !.j�.%!#!.Xl �WXl �!l
�.%!/Xl �WXl �!#*!.Xl 
Wl �WXl 	
6!.)�*Xl �Wl �WXl ��*l �(%&)!*Xl �Wl �Wl �WXl �* l �!* !.Xl �Wl ^DBCD_l
	 !*0%"5%*#l �+2!(l � !*+/%*!l �!�!,0+.l �%#�* /l �5l �%)1(0�*!+1/l �.+0!+�$!)+)!0.%�l

+ !(%*#l+"l��0l�* l�1)�*l�%+��0%2%05l��0�Wl
=F
��=F� �%=F88XlIBCBkIBDBWl
^IJ_l �2!./Xl �WXl �* l �(!�!Xl �Wl ^DBBF_l �1��!//"1(l �%.01�(l ��.!!*%*#l "+.l �l �1�)%�.+)+(�.l
�*0�#+*%/0l+"l0$!l�!1.+'%*%*jCl�!�!,0+.l��/! l+*l�l�%#�* j�1,,+.0! l�+)+(+#5l
+ !(Wl
=F

��=F� �%=F7:XlGEJCkGEKDWl
^IK_l�.%��((!�1Xl�WXl��$!.Xl�WXl�.��!0Xl	WXl�%*Xl
Wj�WXl�* l�!.0.�* Xl�Wj�Wl^DBBG_l�%.01�(l��.!!*%*#l
�+.'"(+3l�!2!(+,)!*0l�1% ! l�5l0$!ld�!�!%2!.l�,!.�0%*#l�$�.��0!.%/0%�el�1.2!l�,,.+��$Wl
�,,(%��0%+*l0+l�%#$j�$.+1#$,10l�+�'%*#l+*l
!0��+0.+,%�l�(10�)�0!l�!�!,0+.l�1�05,!lFWl
=F

��=F� �%=F7;XlDGEFkDGFIWl
^JB_l�(%.%Xl�Wl�WXl�+#%*#Xl�Wl�WXl�$� !%+Xl�Wl�WXl�* l�+(')�**Xl�Wl�Wl^DBBG_l�%+(+#%��(l/,!�0.�l
�*�(5/%/Yl�%*'%*#l�%+(+#%��(l��0%2%05l,.+"%(!/l0+l)+(!�1(�.l/0.1�01.!Wl�)'�=F��+$=F����=F��!=F435Xl
DHCkDHHWl
^JC_l��//!.)�**Xl�Wl
WXl�+1*'%*!Xl�WXl�.��*Xl�WXl�$%0!�.!� Xl�WXl�$!*Xl�WXl�1#$!/Xl�WXl�1+Xl
�WXl�10(%*�Xl�WXl�!'!0!Xl�WXl�(1),,Xl
WXl�* l�(%�'Xl
Wl^DBCF_l�l��.!!*%*#l��00!.*l�!�+#*%0%+*l

!0$+ l�%* /l�!3l�* l�%2!.#!*0l��.#!0/l"+.l�.1#/l�* l��01.�(l�.+ 1�0/Wl���F� �%=F�!'$=F
<XlCHDDkCHECWl
^JD_l���.!.�Xl�Wl�WXl�1�!*�j�#!((Xl�WXl�! +* +j�+.��&+Xl
WXl��.�/+�%*Xl	WXl�%�6Xl�WXl��/�$%*#Xl
�WXl�* l�!0.+*!Xl�Wl^DBCH_l�+),+1* l�%+(+#%��(l/%#*�01.!/l"��%(%0�0!l,$!*+05,%�l/�.!!*%*#l�* l
0�.#!0l!(1�% �0%+*Wl�!'�/!-lCkDIWl
^JE_l 
��%!&!3/'%Xl 
WXl ��//!.)�**Xl �Wl 
WXl �(%�'Xl 
WXl �* l �+1*'%*!Xl �Wl ^DBCG_l �*l
�4,!.%)!*0�(l �!/%#*l �0.�0!#5Yl �!�'l �!%*"+.�!)!*0l �!� /l 0+l 	*�.!�/! l �%0l ��0!/l �* l
�*$�*�! l�$!)%��(l�%2!./%05Wl
=F� �%=F	&�=F
'��$=F88XlKGHkKHDWl
^JF_l�!(�(Xl�Wl�WXl
��%!&!3/'%Xl
WXl�.!#+.%j�1%#&�*:Xl�WXl�(%�'Xl
WXl �* l��//!.)�**Xl�Wl
Wl
^DBCH_l �1�(%�l �+)�%*l ���l �%*#!.,.%*0/Yl �!/%#*l �* l �2�(1�0%+*l +"l �+),+1* l �%+��0%2%05l
�.+"%(!/l".+)l�1��$!)c/l�%+�//�5l�!,+/%0+.5Wl
=F� �%=F	&�=F
'��$=F89XlEKBkEKJWl
^JG_l�!'!.Xl�WXl�* l��$*!% !.Xl�Wl^DBCG_l��0%2!j(!�.*%*#l/0.�0!#%!/l%*l�+),10!.j�//%/0! l .1#l
 %/�+2!.5Wl�),�F�!*�'-=F�'��0F53XlFGJkFHGWl
^JH_l ��.%�$�.�'Xl �WXl 	
6!.)�*Xl �Wl �WXl 
!*'%*/Xl 
Wl �WXl �!* !.Xl �WXl �* l �%#/�$Xl �Wl ��0�j .%2!*l
 !.%2�0%+*l +"l �*l d%*"+.)!.l �+),+1* l /!0el "+.l %),.+2! l /!(!�0%+*l +"l ��0%2!l �+),+1* /l %*l
$%#$j0$.+1#$,10l/�.!!*%*#Wl�,�%!++��l
^JI_l
�00!.Xl�WXl�* l�+0.%""!.Xl�Wl^DBCC_l�,,(%��0%+*/l�* l�1��!//l�0+.%!/l%*l�%.01�(l��.!!*%*#WXl
%*l�!)+,�$F��)��&!&�Xl,,lECKkEGJWl�%(!5j���l�!.(�#l�)��lVl�+Wl����Wl
l l


