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b a[`f� U^agVe�� bdWeW`f[`Y� S^ea� TW`UZ_Sd]� dWeg^fe� a`� V[XXWdW`f�

VSfS� eWfe&� D`W� a X� fZW� bdabaeWV� U^SeeWe� Ua_bd[eWe� ba[`f%TSeWV�

`Wfiad]e� i Z[UZ� egUUWeeXg^^k� Ua_bdWeeWV� S`V� dWUa`efdgUfWV�

b a[`f� U^agV� dWbdWeW`fSf[a`e� egUZ� Se� O) + P� O) - P%O) / P&� >` � fZWeW�

SdUZ[fWUfgdWe�� fZW� W`UaVWd� abWdSfWe� [` � S� ba[`f%i [eW� XSeZ[a`�

S`V� WjfdSUfe� fZW� ^SfW`f� dWbdWeW`fSf[a`� i [fZ � S� Y^aTS^� abWdSfad&�

HZge�� fZW� XWSfgdWe� US^Ug^SfWV� Tk� fZW� `Wfiad]� S^ea� TWUa_W�

[`hSd[S`f� fa� fZW� bWd_ gfSf[a`� a X� ba[`fe� O)0P&� ;gdfZWd_ adW�� [` �

adVWd� fa� fSU]^W� fZW� bdaT^W_ � a X� US^Ug^Sf[`Y� S� V[efS`UW� ^aee�

Xg`Uf[a`� TWfiWW`� fi a� g`adVWdWV� eWfe� a X� ba[`fe� U^agVe�� fZWeW�

SdUZ[fWUfgdWe� iWdW� fdS[`WV� i [fZ � ^aee� Xg`Uf[a`e� fZSf� US`� UabW�

i [fZ � `a`%:gU^[VWS`� dWbdWeW`fSf[a`e�� egUZ� Se� fZW� 8ZS_XWd� S`V�

:SdfZ� B ahWdr e� V[efS`UWe� O) 1 P� O*(P&� D`UW� fdS[`WV� fZW� VWUaVWd�

Uag^V� TW� geWV� Se� eZSbW� YW`WdSf[hW� _ aVW^�� Tk� dWUahWd[`Y� fZW�

8SdfWe[S`� UaadV[`SfWe� a X�fZW�ba[`fe� Xda_ � eS_b^We� [` � fZW� ^SfW`f�

ebSUW�� i Z[UZ� S^ea� S^^aie� Xa d� YWa_ Wfd[U� abWdSf[a`e�� egUZ� Se�

eZSbW� [`fWdba^Sf[a`� O )-P&

9gW� fa� fZW[d� eZSbW� YW`WdSf[a`� USbST[^[f[We� b a[`f� U^agV� Sg%

faW`UaVWde�ZShW�S�bda_ [e[`Y�bafW`f[S^�Se� VWe[Y`�dWbdWeW`fSf[a`�

[` � W`Y[̀ WWd[̀ Y� abf[_ [lSf[a`� bdaT^W_e&� =aiWhWd�� W`Y[̀ WWd[̀ Y�

e[_ g^Sf[a`e� aXfW`� SVabf� `g_ Wd[US^� S^Yad[fZ_ e� fZSf� dW ^k� a`�

_WeZWV� V[eUdWf[lSf[a`� egUZ� Se� X[` [fW � ha^g_ W� _WfZaVe&� =W`UW��

SbSdf� Xda_ � SgfaW`UaVWde� fdS[`WV� a`� b a[`f� U^agVe� fZSf� Uad%

dWeba`V� fa� fZW� hWdf[UWe� a X� [ea_ adbZ[U� _WeZWe�� Se� [` � O+ P ��

O0P �� i Z[UZ� bdWeWdhW� fZW� adVWd[`Y� a X� fZW� ba[`fe�� fZW� egdXSUW�

dWUa`efdgUf[a`�Xda_ �YW`WdSfWV�ba[`f�U^agVe�ZSe�fa�TW�SVVdWeeWV�

[` � S� baef%bdaUWee[`Y� fSe]&

FWUahWd[`Y� _WeZWe� Xda_ � 8SdfWe[S`� UaadV[`SfWe� [e� S`� [^^% �

baeWV� bdaT^W_ �� [&W & �� fZW� ea^gf[a`� ebSUW� [e� [` X[` [fW &� HZWdWXadW��

_S`k� a X�fZW� ShS[^ST^W� _WfZaVe� dWcg[dW� SVV[f[a`S^� [`Xad_ Sf[a`�

a`� fZW� YWa_ Wfd[U� bdabWdf[We�� egUZ� Se� egdXSUW� `ad_S^e� S`V�

faba^aYk&� >` � O- P �� fZW� SgfZade� dWh[WiWV� eWhWdS^� _WfZaVe� Xa d�

egdXSUW� dWUa`efdgUf[a`� S`V� bdabaeWV� fSja`a_ k� a X� fZW� _ WfZ%

aVe� TSeWV� a`� fZW� i ad][`Y� bd[`U[b ^W � a X� WSUZ� S^Yad[fZ_ �� S`V
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Ua_bSdWV� fZW� eW`e[f[h[fk� fa� b a[`f� U^agV� Sdf[XSUfe� dWcg[dWV�

[`bgf�b d[a d� [`Xad_ Sf[a` �� fSdYWf� eZSbW� U^See� S`V� fkbW� a X�agfbgf�

dWbdWeW`fSf[a`&� ;da_ � fZW� _WfZaVe� bdWeW`fWV� [` � fZW� bSbWd�� fia�

dW�Sbb^[UST^W�fa�b a[`f�U^agVe� YW`WdSfWV�Tk�S`�SgfaW`UaVWd2� fZW�

fS`YW`f�b^S`We� S`V� YdSbZ� Ugf� S^Yad[fZ_ e&

HZW� fS`YW`f� b^S`W� S^Yad[fZ_ � O*)P� abWdSfWe� ^a US ^^k� S`V�

dW_WeZWe� fZW� b a[`f� U^agVe� [` � fi a� efWbe2� fS`YW`f� b^S`W� Sb%

bdaj[_ Sf[a`� S`V� Ua`fagd[`Y&� >` � fZW� X[de f� efWb� fZW� S^Yad[fZ_ �

US^Ug^SfWe� S� e[Y`WV� V[efS`UW� Xg`Uf[a`� a`� S� eWf� a X� `W[YZTad�

ba[`fe� fZSf�[e� geWV�fa� Wef[_SfW� fZW�`ad_ S^� S`V�UW`fdS^�bae[f[a`�

a X� fZW� fS`YW`f� b^S`W� fa� fZ[e� eWf�� i Z[UZ� [e� ^SfWd� dWX[`WV� [`fa�

S� egdXSUW� Tk� fZW� Ua`fagd[`Y� S^Yad[fZ_ &� =aiWhWd�� VgW� fa� fZW�

e[Y`WV� `SfgdW� a X� fZW� V[efS`UW� Xg`Uf[a` � O*)P� U^S[_ WV� fZSf� fZW�

Wef[_SfW� a X� fZW� `ad_ S^� iSe� eW`e[f[hW� fa� `a[eW� S`V� fZge� fa�

fZW� eW^WUf[a`� a X� fZW� b a[`f� `W[YZTadZaaV� e[lW�� i Z[UZ� aXfW`�

VWUdWSeWV� fZW� e_aafZ`Wee� a X� fZW� dWUa`efdgUfWV� egdXSUWe&

HZW� YdSbZ� Ugf� S^Yad[fZ_ � O**P� ahWdUa_We� fZ[e� V [XX[U g ^fk � Tk�

SVabf[`Y� S`� g`e[Y`WV�V[efS`UW�_ Wfd[U�� dW^Sj[`Y� fZW�Ua`efdS[`fe�

a`� fZW� Wef[_SfW� a X� fZW� egdXSUW� ^aUS^� ad[W`fSf[a`&� >` [f[S ^^k �� fZW�

_ WfZaV� US^Ug^SfWe� S� Ua`X[VW`UW� [`fWdhS^� ahWd� S� g`[Xad_ � Y d[V ��

i Z[UZ�[`V[USfWe� fZW�b da TS T[^[fk�fZSf�fZW�egdXSUW�bSeeWe� fZdagYZ�

S� bae[f[a`� !a X� fZW� Y d[V"� [` � fZW� ebSUW&� HZW`�� [f � YW`WdSfWe� S�

iW[YZfWV�YdSbZ� [` � ebSUW�� a`� i Z[UZ�S�_ [`[_ g_ �Ugf�bdaT^W_ �[e�

ea^hWV�� bdah[V[`Y� fZW�_ [`[_ g_ � egTeWf� a X�fZW� YdSbZ� fZSf�_ Sj%

[_ [lWe� fZW� fa fS ^� Ua`X[VW`UW&� 6 ^fZagYZ� dWcg[d[`Y� hajW^[lSf[a` ��

O**P� dWbadfWV� fZSf� fZW� S^Yad[fZ_ e� bWdXad_ WV� dSfZWd� W XX[U[W ` f^k ��

W&Y&� [` � dWUa`efdgUf[`Y� fZW� 9dSYa`� Xda_ � fZW� GfS`XadV� +9� eUS`�

dWbae[fadk� i [fZ � +)0(((�`aVWe� [` � )-(� e� S`V� Uag^V�TW� Uagb^WV�

i [fZ � XgdfZWd� _WeZ� dWX[`W_ W`f� S^Yad[fZ_ e&

>`� SVV[f[a`� fa� fZW� dWh[Wi � [` � O- P� fZW� T S ^^� b[haf[`Y� S^Ya%

d[fZ _ � !7E6"� O* + P� E a[`fHd[C Wf� O*,P� S`V�Ea[`f*B WeZ� O*-P� S^ea�

Sbbdaj[_ SfW� egdXSUW� _WeZWe� a`� g`adVWdWV� b a[`f� U^agVe&� HZW�

bd[`U[b ^W � a X� fZW� 7E6� [e� fa� fd[S`Yg^SfW� WhWdk� fZdWW� ba[`fe� fZSf�

X [f� [`fa � S�T S ^^� a X�dSV[ge�H� i [fZa gf�Ua`fS[`[`Y� S`k� XgdfZWd�b a[`f�

[`e[VW� fZW� T S ^^�� S`V� fa� dWUgde[hW^k� b [ha f� fZW� T S ^^� Sdag`V� fZW�

fd[S`Yg^SfWV�WVYWe&�9gW�fa� [fe� e[_ b ^[U[fk� fZW�7E6�dWcg[dWe� ^ai �

_ W_ adk�dWeagdUWe�S`V�fZW�f[_ W�Ua_ b^Wj[fk�eUS^We�^[` W S d^k�i [fZ �

fZW� e[lW� a X� fZW� _aVW^e&� =aiWhWd�� [f � iad]e� Tk� WjZSgef[`Y� fZW�

fd[S`Yg^Sf[a`� S^fWd`Sf[hWe� S`V� g`VWdbWdXad_e� a`� b a[`f� U^agVe�

i [fZ � Z [Y Z ^k� ZWfWdaYW`Wage� eS_b [̂`Y� O*+P&

>`� O* , P� fZW� SgfZade� SbbdaSUZWV� fZW� fd[S`Yg^Sf[a`� a X�ba[`fe�

i [fZ � fZW� E a[`fH d[C Wf�� i Z[UZ� Ua_bd[eWV� fi a� VWWb� `WgdS^� `Wf%

i ad]� _aVW^e2� a`W� Xa d� U^See[Xk[`Y� ba[`fe� Se� `aVW� US`V[VSfWe�

S`V� S`afZWd� fa� egYYWef� `Wi� US`V[VSfWe&� G[`UW� fZW� `Wfiad]e�

iWdW� fdS[`WV� a`� ^aUS^� [`Xad_ Sf[a` �� fZW� SgfZade� U^S[_ WV� fZSf�

fZW� SbbdaSUZ� iSe� eUS^ST^W� fa� Z[YZWd� V[_ W`e[a`S^� _aVW^e&�

=aiWhWd�� fZW[d� bdabaeS^� fSU]^WV� fZW� fd[S`Yg^Sf[a`� a X� ba[`fe�

dSfZWd�fZS`�egdXSUW�dWUa`efdgUf[a`�S`V�dWcg[dWV�baef�bdaUWee[`Y�

fSe]e� Xa d� hS`[eZ[`Y� Sdf[XSUfe� S`V� e_aafZ[`Y� fZW� _WeZ&� G[_ [%�

^S d^k �� fZW�SgfZade� a X�Ea[`f*C Wf� O*-P� SbbdaSUZWV�fZW�dW_WeZ[`Y�

fSe]� i [fZ � S� Ua`ha^gf[a`S^� `WgdS^� `Wfi ad]� !8 C C "&� HZW� _ aVW^�

iSe� fdS[`WV� Xa d� [fW dS f[hW^k� VWXad_ [`Y� S`� [` [f[S ^� _WeZ� [`fa � fZW�

eZSbW� YW`WdSfWV� Tk� fZW� SgfaW`UaVWd�� ge[̀ Y� fZW� agfbgf� a X� fZW�

^SkWde� Se� eZSbW� bd[ade&� HZW� SgfZade� U^S[_ WV� fZSf� 8CCe� ^WSd`�

bdWXWdST^k� dWUgdd[`Y� efdgUfgdWe� S`V� UaddW^Sf[a`e&� HZWdWXadW��

fZWk� [`ZWdW`f^k� e_aafZ� agf� `a[eW� S`V� [_ bWdXWUf[a`e� [` � fZW

b a[`f�U^agVe&� =aiWhWd� fdS[`[`Y� fZW� SdUZ[fWUfgdW�dWcg[dWV�Z[YZ�

Ua_ bgfSf[a`S^� baiWd� S`V�� e[_ [^Sd� fa� _ adbZ[`Y� SbbdaSUZWe��

fZW� _ SfUZ[`Y� TWfiWW`� fZW� [` [f[S ^� _WeZ� fa� fZW� agfbgf� ba[`f�

U^agV�dW^[WV�a`� eZSbW� e[_ [^Sd[f[We� S`V�fZW�c gS ^[fk� a X�fZW�[` [f[S ^�

YWa_Wfdk&

6VVdWee[`Y� fZW� UZS^^W`YWe� a X� _WeZ� dWUa`efdgUf[a`� S`V�

Sha[V[`Y� Z[YZ� Ua_ bgfSf[a`S^� Uaefe�� iW� iW� ZWdW� Sbbdaj[_ SfW�

fZW� b a[`f� U^agV� egdXSUW� ge[̀ Y� _WeZ� VWXad_ Sf[a`� S^Yad[fZ_ e&�

HZWeW� _ adbZ[`Y� fWUZ`[cgWe� iWdW� S^dWSVk� Wjb^adWV� [` � fZW�

^[fWdSfgdW� a`� eZSbW� abf[_ [lSf[a`� O* . P%O* 1 P� S`V�bdah[VW� S`� [` %

fg [f[hW �^ai %V[_ W`e[a`S^�VWe[Y`�dWbdWeW`fSf[a`&�6 �dWbdWeW`fSf[hW�

S^Yad[fZ_ � [` � fZ[e� U^See� [e� XdWW� Xad_ � VWXad_ Sf[a`� !;;9"� O+(P ��

i Z[UZ� _Sbe� fZW� YWa_Wfdk� fa� S� g`[Xad_ � Ua`fda^� ^Sff[UW �� ge[̀ Y�

fd[hSd[SfW� 7Wd`efW[`� ba^k`a_ [S^e� Se� S`� F +� Q � F +� Xg`Uf[a`&�

=W`UW�� iZW`� VWXad_ [`Y� fZW� ^Sff[UW �� fZW� W_TWVVWV� eZSbW� VW%

Xad_ e� SUUadV[`Y^k�� i Z[UZ� S^^aie� Xa d� Ua`f[`gage^k� _ adbZ[`Y�

fZW� [` [f[S ^� eZSbW� [`fa � S� YWa_Wfdk� a X� [`fWdWef&� ;gdfZWd_ adW��

VWbW`V[`Y� a`� fZW� VW`e[fk� a X� fZW� ^Sff[UW �� ;;9� bdWeWdhWe� fZW�

Ua`f[` g[fk� a X� fZW� egdXSUWe� Sf� Z[YZ%adVWd� S`V� bafW `f[S ^^k� fZW�

c gS^[fk� a X�fZW� [` [f[S ^� _WeZ&

> > > & � B :I=D9H

>` �agd�SbbdaSUZ�� iW�S[_WV�Sf�X[`V[`Y�fZW�abf[_ S^�eWf�a X�bda%

fa fkb [US ^�_WeZWe� fa�_SfUZ� SgfaW`UaVWd%TSeWV� +9�b a[`f�U^agVe�

ge[̀ Y� ;;9&� HZWdWXadW� iW� [` [f[S ^^k � bdah[VW� fZW� `WUWeeSdk�

TSU]Ydag`V�a`�fZW�SgfaW`UaVWd�SdUZ[fWUfgdW�S`V�;;9� eWff[`Ye&�

HZW`�� iW� VWeUd[TW� agd� fZdWW%efWb� SbbdaSUZ�� i Z[UZ� efSdfe� i [fZ �

S� XW S e[T [^[fk� SeeWee_W`f� S`V� ^WSVe� fa� fZW� WjbWd[_W`fe� Xa d�

abf[_ [l[`Y� fZW� eWf� a X�bdafafkb[US^� _WeZWe&

6&� %,�HGAFK�;DGL<�9LKG=F;G<=I
D gd� +9�b a[`f�U^agV�SgfaW`UaVWd�iSe� TSeWV�a`� fZW�bdabaeS^�

[` � O)-P&� > f � Ua_bd[eWV� S`� W`UaVWd� i [fZ � X[hW � )9%Ua`ha^gf[a`S^�

^SkWde� Xa^^ai WV� Tk� S�E9M�HGGDAF?� ^SkWd� fa� WjfdSUf� fZW� ^SfW`f�

dWbdWeW`fSf[a`e�� S`V� S� VWUaVWd� i [fZ � fZdWW� Xg ^^k � Ua``WUfWV�

^SkWde� !HST&� >"&� ;da_ �fZW�[_ b^W_ W`fSf[a`�[` � O)-P �� iW�_ aV[X[WV�

fZW� SUf[hSf[a`� Xg`Uf[a`� [` � fZW� ^Sef� Ua`ha^gf[a`S^� ^SkWd� Xda_ �

dWUf[X[W V �^[`WSd�g ` [f� !FWAI "� fa�ZkbWdTa^[U�fS`YW`f�S`V�SVVWV�S�

e[Y_ a[V� Xg`Uf[a`� Se� SUf[hSf[a`� fa� fZW� agfbgf� ^SkWd&� =W`UW�� fZW�

^SfW`f� hSd[ST^We� iWdW� Ua`efdS[`WV� fa� fZW� ebSUW� N � <� O % ) $ )P A ��

WSe[̀ Y� fZW� VWX[` [f[a ` � a X� Ua`efdS[`fe� Xa d� eWSdUZ� S`V� eS_b [̂`Y�

[` � fZW� ^SfW`f� ebSUW�� S`V� fZW� agfbgf� 8SdfWe[S`� UaadV[`SfWe�

fa� j � <� O($ )P+$� i Z[UZ� UaddWeba`Ve� fa� [`bgf� ebSUW� a X� fZW�

SgfaW`UaVWd&� ;ad� XgdfZWd�VWfS[^e� a X�fZW� SdUZ[fWUfgdW�� Se� i W ^^� Se�

fZW� hS^[VSf[a`� S`V�Ua_bSd[ea`� fa� fZW�a d[Y [` S ^� [_ b^W_ W`fSf[a`��

eWW� O) 0 P� O+)P&

;ad�fZW�bgdbaeWe� a X�fZ[e� bSbWd�� fZW� SgfaW`UaVWd�iSe� fdS[`WV�

a`�fZW�eZSbWe�Xda_ �fZW�USd�U^See� a X�GZSbWCWf8adW� O/P&� >` �adVWd�

fa� Sbbdaj[_SfW� fZW� V[_ W`e[a`S^[fk� a X�fZW� VSfS� fa� [`Vgefdk%^[]W �

86:�VSfS��fZW�USd�_WeZWe�iWdW�dWX[`WV�Tk�dWUgde[hW^k�Sbb^k[`Y�

fZW� _ [Vba[`f� egTV[h[e[a`� S^Yad[fZ_ � O+*P� gb� fa� W[YZf� [fWdSf[a`e�

i [fZ �S`�WSd^[Wd�efab�Ud[fWd[a` �[` �USeW�fZW�_ Sj[_ g_ �WVYW�^W`YfZ�

iSe�e_ S^^Wd�fZS`� ):%(,�!Ud[fW d[S �VWX[`WV�WjbWd[_ W`fS^^k��dWeg^fe�

`af� eZai`"&� HZW�b a[`f� U^agVe� iWdW� eS_b^WV�Xda_ � fZW� hWdf[UWe�

a X�fZW�_WeZWe� SUUadV[`Y� fa� S� g`[Xad_ �b da T S T [^[fk� V [efd[Tg f[a ` ��

YW`WdSf[̀ Y� Sbbdaj[_ SfW^k� +-((�b a[`f�U^agVe� i [fZ � 0)1*�ba[`fe
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HZW�iW[YZfe�iWdW�abf[_ [lWV�ge[̀ Y�fZW�6VS_ D bf[_ [lWd� O++P ��

i [fZ � S� ^WSd`[`Y� dSfW� `� 4 � &-�P�,$� 4�( � (&11� S`V�4A� ( � (&1&� HZW�

fdS[`[`Y� VSfS�iWdW�dS`Va_ ^k� adYS`[lWV�[` �TSfUZWe� a X�-(� eZSbWe�

S`V� fdS[`WV� ahWd� /((� WbaUZe&� HZW� ^aeeWe� iWdW� VWfWd_[`WV� Se�

fZW� _WS`� 8ZS_XWd� V[efS`UW� !89"� O)1P� TWfiWW`� fZW� [`bgf� S`V�

dWUahWdWV� b a[`f� U^agVe� [` � S� TSfUZ&� HZW� SgfaW`UaVWde� iWdW�

fdS[`WV� a`� S� _SUZ[̀ W� i [fZ � *� 8EIe� >` fW ^� LWa`� G [^hWd� ,))($�
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HZW� ;;9� ^Sff[UW� Ua_bd[eWV� .,� Ua`fda^� ba[`fe� g `[Xa d_ ^k�

V[efd[TgfWV� [` � fZW� fZdWW� 8SdfWe[S`� V[dWUf[a`e� !;[Y&� *"&� KW�

eW^WUfWV� fZ[e� Ua`X[YgdSf[a`� VgW� fa� [fe� e[_ b ^[U[fk� dWVgU[`Y�

fZW� Ua_ bgfSf[a`S^� W XXa df� fa� Ua_bgfW� fZW� VWXad_ Sf[a`e� S`V�

fa� W`egdW� ++%Ua` f[`g [fk� !UgdhSfgdW"� a X� fZW� egdXSUWe� [` � S`k�

V[dWUf[a`&

;][(� ,(� :lUad`Y� cZ� U� dfchchmd]WU`� aYg\� ]b� h\Y� ;;9� `Uhh]WY� igYX� ]b� h\Y�

YldYf]aYbhg(

HZW� eZSbWe� iWdW� VWXad_WV�Tk� fZW� V[eb^SUW_W`f�a X�fZW� W[YZf�

UW`fdS^� ba[`fe� a X� fZW� ^Sff[UW&� >` � adVWd� fa� [_baeW� ek_ _ Wfd[U�

VWXad_ Sf[a`e� fZW� bae[f[a`� a X�fZW� Ua`fda^� ba[`fe� iSe� _ [ddadWV�

i [fZ � dWebWUf� fa� fZW� MN%b^S`W� !hWdf[US^%^a`Y[fgV[`S^� _ [Vb^S`W"&�

HZWdWXadW� fZW� VWXad_ Sf[a`e� iWdW�bSdS_WfWd[lWV� Tk� fZW� 8SdfW%

e[S`� UaadV[`SfWe� a X� a`^k� Xa gd� Ua`fda^� ba[`fe� k[W^V [` Y � fi W^hW�

bSdS_WfWde&

>` � adVWd� fa� Sha[V� YW`WdSf[̀ Y� eZSbWe� fZSf� Uag^V� `af� TW�

[`fWdbdWfWV�Tk�fZW� SgfaW`UaVWd� fZW�V[eb^SUW_W`f�a X�fZW�Ua`fda^

ba[`fe� iSe� dWefd[UfWV�fa� -(�� a X�fZW� ^Sff[UW� ebS`�Xa d�WSUZ�V[dWU%

f[a`&� KW� dWSUZWV� fZ[e� hS^gW� fZdagYZ� S`� WjbWd[_ W`f� iZWdW� iW�

Ua`e[VWdWV� -(� V [XXWdW`f� Ua_ T[`Sf[a`e� a X� _ Sj[_ g_ � V[eb^SUW%

_W`f� [` � 8SdfWe[S`� V[dWUf[a`� gb� fa� )&*� f[_We� fZW� ebS`� a X� fZW�

^Sff[UW&� ;ad�WSUZ�USeW� iW�dS`Va_ ^k�YW`WdSfWV�+(�VWXad_ Sf[a`e�

Xa d�fZdWW� eS_b^We� a X�USd� eZSbWe� fS]W`�Xda_ � GZSbWCWf8adW� S`V�

US^Ug^SfWV� fZW� _WS`�dWUa`efdgUf[a`� ^aee� ge[̀ Y� fZW� SgfaW`UaVWd�

fdS[`WV� a`� S� *9 %^SfW`f� ebSUW&� 6 `S^kl[`Y� Zai� fZW� ^aeeWe� hSd[WV�

i [fZ � dWebWUf� fa� fZW� _ Sj[_ g_ � V[eb^SUW_W`fe� iW� aTeWdhWV�

fZSf� fZW� SgfaW`UaVWd� iSe� _adW� eW`e[f[hW� fa� fZW� VWXad_ Sf[a`e�

[` � fZW� j%V[dWUf[a ` � !;[Y&� +"&� HZW� TWZSh[ad� [e� \g ef[X[W V � Tk� fZW�

`ad_ S^[lSf[a`� a X� fZW� [`bgf� VSfS� i Z[UZ� Ua`e[VWdWV� fZW� ^W`YfZ�

a X�fZW� ^a`YWef� USd� [` � fZW� VSfS� eWf� Se� S� dWXWdW`UW� _ Wfd[U&� G[̀ UW�

fZW� e[lWe� [` �fZW�fdS`ehWdeS^�V[dWUf[a`e� SdW�aXfW`�e_ S^^Wd�fZS`�fZW�

^W`YfZ� fZW� Tag`VSd[We� a X�fZW� [`bgf� ebSUW� TWUS_W� U^aeWd�fa� fZW�

eZSbW�WjfdW_We�[` �fZW�j%V[dWUf[a`&� HZWdWXadW� iZW`�WjUWee[hW^k�

VWXad_ WV� fZW� b a[`f� U^agV� [e� V[eb^SUWV� fa� fZW� agfe[VW� a X� fZW�

fdS[`[`Y� [`bgf� Va_ S[`� ^WSV[`Y� fa� iadeW� dWUa`efdgUf[a`e&
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7SeWV� a`� fZW� bdah[VWV� TSU]Ydag`V� iW� bdabaeW� S� _WfZaV�

Xa d� eWSdUZ[̀ Y� _WeZ� bdafafkbWe� ge[̀ Y� dWbdWeW`fSf[a`e� [` � fZW�

^SfW`f� ebSUW&� KW� Seeg_W� fZSf� e[_ [^Sd� eZSbWe� k[W ^V �`W[YZTad[`Y�

dWbdWeW`fSf[a`e�[` �fZW�^SfW`f�ebSUW&� G[̀ UW�fZW�e[_ [^S d[fk�TWfiWW`�

eZSbWe� [e� UW`fdS^� fa� fZW� c gS^[fk� a X� fZW� fSdYWf� eZSbW� _ SfUZ[`Y�

ea^gf[a`� iW� WjbWUf� fZSf� S� bdafafkbW� US`� TW� _SfUZWV� fa� S`k�

VWe[Y`� [` � fZW� ^SfW`f� ebSUW� i [fZ [` � S� ZkbWdha^g_ W� VWX[`WV� Tk�

fZW� VWXad_ Sf[a`e� Sf� fZW� ^[_ [fe� a X�fZW� ;;9� bSdS_WfWde&

CWhWdfZW^Wee� fZW� UaddWeba`VW`UW� TWfiWW`� eZSbW� e[_ [^S d[fk�

S`V�bae[f[a`� [` �fZW� ^SfW`f� ebSUW� [e� `af�W`XadUWV�Tk� fZW� fdS[`[`Y�

S^Yad[fZ_ � a X� fZW� SgfaW`UaVWd&� 6 V V [f[a ` S ^^k� fZW� cgS ^[fk� a X� fZW�

fSdYWf� eZSbW� _ SfUZ[`Y� dWeg^f� S^ea� hSd[We� i [fZ � dWebWUf� fa� fZW�

^Sff[UW� Ua`X[YgdSf[a`&� =W`UW� agd� SbbdaSUZ� efSdfe� i [fZ � fia�

WjbWd[_W`fe� fa� SeeWee� fZW� XW S e[T [^[fk� a X� agd� SbbdaSUZ&

# � 5@9H=�JAEAD9IAKN�9F9DNJAJ'� HZW� aT\WUf[hW� a X�fZ[e� S`S^ke[e�

[e� fa� hW d[Xk� iZWfZWd�eZSbWe� i [fZ � e[_ [^Sd�YWa_Wfd[U� UZSdSUfWd[e%

f[Ue� SdW�dWbdWeW`fWV�U^aeW�fa� WSUZ�afZWd�[` �fZW�^SfW`f�ebSUW&� HZW�

e[_ [^Sd[f[We� TWfiWW`� fia� ba[`f� U^agVe� Y[hW`� [` � fZW� 8SdfWe[S`�

ebSUW� US`� TW� _WSegdWV� SUUadV[`Y� fa� fZW� _ aV[X[WV� hWde[a`� a X�

fZW� = SgeVadXX�V[efS`UW� O+ , P� VWX[`WV� Se� Xa^^ai e2
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C ad_ S^[lWV� V[efS`UW� [`� ^S fW ` f� ebSUW

;][(� /(� 9]ghUbWY�aYhf]Wg� WU`Wi`UhYX�VYhkYYb�XYg][bg� UbX�WYbhYf�cZ�h\Y�W`ighYf�

*&� Zcf�Vch\�dc]bh� W`ciXg� UbX� fYgdYWh]jY� `UhYbh� fYdfYgYbhUh]cbg(

SeeWee� fZW�XW S e[T [^[fk� a X�agd�SbbdaSUZ� Tgf�iW� S^ea� VW_a`efdSfW�

fZSf� fZW� cgS^[fk� a X� fZW� fSdYWf� eZSbW� _ SfUZ[`Y� abf[_ [lSf[a`�

VWbW`Ve� a`� fZW� e[_ [^S d[fk� TWfiWW`� [` [f[S ^� S`V� fSdYWf� eZSbWe$�

i Z[UZ�\g ef[X[W e� fZW� eW^WUf[a`� a X�_ g^f[b^W � bdafafkb[US^� _WeZWe&

=W`UW$�iW�dS`Va_ ^k�YW`WdSfWV�fW`�VWe[Y`e�Xda_ �WSUZ�U^gefWd�

UW`fWd� Tk� eZ [Xf[`Y � fZW� ^SfW`f� hSd[ST^We� gb� fa� fZdWW� f[_We�

fZW[d� efS`VSdV� VWh[Sf[a`$� US^Ug^SfWV� Xda_ � fZW� eZSbWe� [` � fZW�

U^gefWd$� S`V� dWUahWdWV� fZW� UaddWeba`V[`Y� ba[`f� U^agVe� ge[̀ Y�

fZW� VWUaVWd&� ;ad� _ SfUZ[`Y� fZW� _WeZWe� fa� fZW� ba[`f� U^agVe$� iW�

W_TWVVWV� fZW� bdafafkbWe� [` � S`� ;;9� ^Sff[UW� Ua`e[VWd[`Y� fZW�

SXadW_W`f[a`WV�eWff[`Ye$� S`V�VWX[`WV�fZW�abf[_ [lSf[a`�bdaT^W_ �

Se� Xa^^ai e2
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KZWdW� j � [e� fZW� eWf� a X� ;;9� bSdS_WfWde$� < ; ; 9 �!j "� fZW� ba[`f�

U^agV�eS_b^WV�Xda_ �fZW�VWXad_WV�bdafafkb[US^�_WeZ$� S`V�< 6 : �

S`� SgfaW`UaVWd%TSeWV� b a[`f� U^agV� Xda_ � fZW� YW`WdSfWV� eWf&

;ad�fZW� abf[_ [lSf[a`$� iW�geWV�fZW�UahSd[S`UW�_ Sfd[j� SVSbfS%

f[a`� Wha^gf[a`Sdk� efdSfWYk� !8 B 6%:G "$� i Z[UZ� [e� S�YdSV[W`f%XdWW�

_WfZaV$� i Z[UZ� [e� eg[fST^W� Xa d� e_ S^^� babg^Sf[a`� e[lWe$� i [fZ � S�

Z[YZ�Ua`hWdYW`UW�dSf[a�S`V�^ai �`g_TWd�a X�bSdS_WfWde� O+.P&�KW�

geWV�S�!-$*("� 8B 6%:G� i [fZ �S`�[` [f[S ^� efWb� e[lW�9� � 4 � (&()� S`V�

^[_ [fW V � fZW� `g_TWd� a X�YW`WdSf[a`e� fa� +(&

Eda\WUf[`Y� fZW� = SgeVadXX� V[efS`UW� a X� fZW� TWef� [`V[h[VgS^e�

a`fa� fZW� ^SfW`f� ebSUW� dWbdWeW`fSf[a`e� !;[Y&� ."$� iW� aTeWdhWV�

S� bSffWd`� e[_ [^Sd� Se� [` � fZW� bdWh[age� S`S^keWe2� HZW� eZSbWe�

XSdfZWd� SiSk� Xda_ � fZW� U^gefWd� UW`fWde� k[W^VWV� iadeW� _ SfUZ[`Y�

dWeg^fe&� HZWdWXadW� iW� Ua`U^gVWV� fZSf� [` � adVWd� fa� _SfUZ� S� eWf�

a X� bdafafkb[US^� _WeZWe� fa� S`k� eZSbW� [` � fZW� VSfS� eWf� i [fZ [` �

S� UWdfS[`� cgS^[fk� dS`YW� fZW� `g_TWd� S`V� UZSdSUfWd[ef[Ue� a X� fZW�

_WeZWe� eZag^V� TW� abf[_ [lWV� \g e f[Xk [` Y � agd� efgVk&
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>` � adVWd� fa� abf[_ [lW� fZW� eW^WUf[a`� a X� _WeZ� bdafafkbWe� iW�

Xa^^ai WV�fZW�abf[_ [lSf[a`�i ad]X^ai �[` �;[Y&�/&�HZW�abf[_ [lSf[a`�

efSdfe� i [fZ � S� dS`Va_� eW^WUf[a`� a X�C� _WeZ� bdafafkbWe� Xda_ � fZW�

ShS[^ST^W� eWf� a X�^SfW`f�dWbdWeW`fSf[a`e&� :SUZ� _WeZ� bdafafkbW� [e�

W_TWVVWV� [` � S`� ;;9� ^Sff[UW� i [fZ � fZW� XadW%_ W`f[a`WV� eWff[`Ye�

S`V�dS`Va_ ^k� VWXad_ WV� YW`WdSf[̀ Y� S� eWf�a X�eZSbWe&� HZW� eWf�a X�

_WeZWe�[e�fZW`�eS_b^WV�[`fa�b a[`f�U^agVe� S`V�XWV�fa�S�+9�ba[`f
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iZWdW� < (� S`V� < H � SdW� fZW� [` [f[S ^� S`V� fSdYWf� b a[`f� U^agVe�

dWebWUf[hW^k� C � fZW� `g_TWd� a X� ba[`fe� S`V� Y \ � fZW� \% fZ � ba[`f�

eS_b^WV� Xda_ � b a[`f� U^agV� A"� G[̀ UW� = !< � $�< H "� <� F #� S`V��

Xa d� S� bWdXWUf� _ SfUZ� = !< ($< H "� 4 � (� fZW� _SY`[fgVW� a X� fZW�

Xg`Uf[a`� [e� SeeaU[SfWV� fa� fZW� VWYdWW� a X� V [ee[_ [^S d[fk� TWfiWW`�

eZSbWe&

7 k� U^gefWd[`Y� VWe[Y`e� [` � fZW� ^SfW`f� ebSUW� a`W� US`� VWX[`W�

WSUZ� UW`fWd� a X�fZW� U^gefWde� Se� S� dWXWdW`UW� b a[`f� U^agV� < � � S`V�

_WSegdW� TafZ� = SgeVaXX� V[efS`UW� [` � fZW� 8SdfWe[S`� ebSUW� S`V�

:gU^[VWS`�V[efS`UW�[` �fZW�^SfW`f�ebSUW� Xa d�S`k�bS[d�a X�eZSbWe�[` �

fZW�U^gefWd&�HZW�WjbWUfWV�agfUa_W�[e�fZSf�fZW�^SdYWd�fZW�V[efS`UW�

TWfiWW`�VWe[Y`e�S`V�U^gefWd�UW`fWde� fZW�^SdYWd�fZW�hS^gWe�a X�fZW�

= SgeVadXX�V[efS`UW&� =W`UW� iW�U^gefWdWV�fZW�dWbdWeW`fSf[a`e� a X�

fZW� USd� eZSbWe� US^Ug^SfWV� ge[̀ Y� S`� SgfaW`UaVWd� fdS[`WV� a`� S�

*9 %^SfW`f�ebSUW�[`fa�fZdWW�U^gefWde�ge[̀ Y�fZW�]%_WS`e�S^Yad[fZ_ �

O+ - P� S`V�bda\WUfWV�fZW� hS^gWe� a X�fZW� = SgeVadXX�V[efS`UW� fa� fZW�

eZSbW� [` � fZW� UW`fWd� a X� U^gefWd� (� a`fa� fZW� *9%eUSffWd� a X� fZW�

^SfW`f� dWbdWeW`fSf[a`� a X� fZW� VWe[Y`e� !;[Y&� , "� i Z[UZ� h[egS ^^k�

Ua`X[d_ WV� agd� ZkbafZWe[e&
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VYhkYYb� h\Y� WYbhYf� UbX� fUbXca� gUad`Yg� cZ� W`ighYfYX� XYg][bg� ]b� h\Y� `UhYbh�

gdUWY(� I\Y� `UVY`�7A� ]bX]WUhYg� h\Y� ]'h\� `UhYbh�jUf]UV`Y(

KZW`� dWbWSf[`Y� fZW� bdaUWVgdW� Xa d� fZW� -9 %^SfW`f�dWbdWeW`fS%

f[a`e�� iW� Ua_bSdWV� fZW� V[efS`UW� _ Wfd[Ue� ge[̀ Y� S� eUSffWd� b ^a f��

e[̀ UW� h[egS^[l[`Y� fZW� Z[YZ%V[_ W`e[a`S^� ebSUWe� [e� ` a` fd[h[S ^�

!;[Y&� -"&� G [_ [^S d^k� fZW� V[efS`UWe� [` � fZW� ^SfW`f� ebSUW� UaddW^SfWV�

bae[f[hW^k� i [fZ � fZW� = SgeVadXX�V[efS`UW� [`V[USf[`Y� fZSf� fZW� Zk%

bafZWe[e�Za^Ve�Xa d�Z[YZWd%V[_ W`e[a`S^�^SfW`f�ebSUWe&� HZWdWXadW��

iW�Ua`U^gVWV�fZSf�iW�Uag^V�geW�fZW�:gU^[VWS`�V[efS`UWe� [` �fZW�

^SfW`f�ebSUW� Se� S�_WSegdW� a X�e[_ [^S d[fk�TWfiWW`�VWe[Y`e� Xa d�fZW�

eWSdUZ� a X�bdafafkb[US^� _WeZWe&
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_ SfUZ[`Y� VWeUd[TWe� fZW� bdaUWee� a X�Sbbdaj[_ Sf[`Y� S`� g`]`ai`�

eZSbW� Xda_ � S`� [` [f[S ^� YWa_Wfdk� TSeWV� a`� S�T^aU]%Taj�Xg`Uf[a`�

fZSf� _WSegdWe� fZW� V[XXWdW`UW� TWfiWW`� fZW� abf[_ [lWV� S`V� fZW�

fSdYWf� eZSbW&� Ga� [` � S� eWUa`V� efWb� iW� _SfUZWV� bafW`f[S^�

bdafafkb[US^� _WeZWe� Seeg_WV� fa� UaddWeba`V� fa� fZW� UW`fWde�

a X� U^gefWde� US^Ug^SfWV� Xda_ � fZW� *9 %^SfW`f� dWbdWeW`fSf[a`e� fa�

SgfaW`UaVWd%TSeWV� b a[`f� U^agVe&� Dgd� _S[`� _ af[hSf[a`� iSe� fa

CcfaU`]nYX�acX]Z]YX� =UigXcfZZ�X]ghUbWY
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;ad� fZ[e� abf[_ [lSf[a`� iW� S^ea� Sbb^[WV� fZW� 8B 6%:G� S^Ya%

d[fZ _ �� i [fZ � eS_W� efdSfWYk� Se� [` � fZW� bdWh[age� fSdYWf� eZSbW�

_ SfUZ[`Y� bdaT^W_ � ZaiWhWd� Xa d� S� _ Sj[_ g_ � a X� -(� YW`WdS%

f[a`e� [`efWSV� a X� +(&� Ha� S`S^klW� fZW� [`X^gW`UW� a X� fZW� `g_TWd�

a X� bdafafkbWe� V[_ W`e[a`S^[fk� a X� fZW� ^SfW`f� ebSUW� S`V� [` [f[S ^�

ea^gf[a`� iW� Ua`e[VWdWV� USeWe� i [fZ � a`W� fZdWW� X[hW � eWhW`� S`V�

`[̀ W� bdafafkbWe� Xa d� *%� S`V� -%V[_ W`e[a`S^� ^SfW`f� ebSUWe� S`V�

fi W`fk� V[XXWdW`f� [`[f[S ^[lS f[a` e&
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KW�efSdfWV�agd�S`S^keWe�Tk�hW d[Xk[` Y �fZW�Ua`hWdYW`UW�TWZSh%

[a d�a X�fZW�abf[_ [lSf[a`e� !;[Y&� 0"&� KW�aTeWdhWV�fZSf� a`�ShWdSYW��

fZW� aT\WUf[hW� Xg`Uf[a`� iSe� _ [`[_ [lWV� [` � S ^^� USeWe� WjUWbf� Xa d�

fZW�abf[_ [lSf[a`�i [fZ �S�e[`Y^W�bdafafkbW�[` �fZW�-9%^SfW`f�ebSUW&�

;gdfZWd_ adW� [`UdWSe[`Y� fZW� V[_ W`e[a`S^[fk� a X�fZW� ^SfW`f� ebSUW�

^WV� fa� S� Z[YZWd� hSd[S`UW� a X� dWeg^fe� i Z[UZ� dWVgUWV� i [fZ � S`�

[`UdWSe[`Y� fZW� `g_TWd� a X�bdafafkbWe� !HST^W� >>"&
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YjYfm�Z]jY�[YbYfUh]cbg�]b�h\Y�cdh]a]nUh]cbg�k]h\�,9�"`YZh#� UbX�/9� "f][\h#�`UhYbh�

gdUWYg
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Dgd�[`fWdbdWfSf[a`�a X�fZW�dWeg^fe�[e�[` �^[`W �i [fZ �fZW�S`S^ke[e�a X�

fZW�`Wfi ad]�XWSfgdWe�bdWeW`fWV�[` � O)0P&�; [def� fZW�W`UaVWd�^WSd`e�

bdWXWdST^k�Zai�fa�V[XXWdW`f[SfW�fZW�V[efd[Tgf[a`e�a X�ba[`fe�[` �fZW�

eZSbWe� a X�fZW� VSfS� eWf� egUZ� fZSf� [`UdWSe[`Y� fZW� V[_ W`e[a`S^[fk�

a X�fZW� ^SfW`f� ebSUW� S^^aie� fZW� SgfaW`UaVWd�fa� ^WSd`�_adW� eZSbW�

VWfS[^e&� GWUa`V� fZW� ^SfW`f� hSd[ST^We� dWbdWeW`f� fZW� Ua_ T[`Sf[a`�

a X� dWY[a`e� fZSf� fZW� ba[`f� U^agV� aUUgb[We� [` � fZW� [`bgf� ebSUW��

i Z[^W� fZW� VWUaVWd� ^WSd`e� Zai� fa� _Sb� ^SfW`f� SUf[hSf[a`e� TSU]�

[`fa� :gU^[VWS`� ebSUW� egUZ� Se� fa� dWUa`efdgUf� fZW� ba[`f� U^agVe&

FS`Va_ ^k� VWXad_ [`Y� _WeZ�bdafafkbWe� baee[T^k� k[W^Ve�ba[`f�

U^agVe� i [fZ � ba[`f� V[efd[Tgf[a`� fZSf� SdW� g`Ua__a`� [` � fZW� VSfS�

eWf&� G[̀ UW� fZW� -9� ^SfW`f� ebSUW� VWeUd[TWe� X[`Wd� UZS`YWe� [` � fZW�

aUUgbS`Uk� a X�fZW�[`bgf�ebSUW� fZW�VWUaVWd�XS[^WV�fa�dWUa`efdgUf
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;][(� 0(� CcfaU`]nYX� =UigXcfZZ� X]ghUbWY� cZ� h\Y� Z]hhYgh� ]bX]j]XiU`� cVhU]bYX� Uh�

h\Y� `Ugh� [YbYfUh]cb� cZ�YUW\�cdh]a]nUh]cb� fib(

U^agV� SgfaW`UaVWd� Xa d� US^Ug^Sf[`Y� fZW� ^SfW`f� dWbdWeW`fSf[a`e�

S`V�dWUa`efdgUf[a`�^aeeWe&�HZW�VWXad_ Sf[a`e�fZSf�k[W^VWV�iadeW�

dWUa`efdgUf[a`e� fZS`� aTeWdhWV� [` � fZW� VSfS� eWf� SdW� dW_ahWV�

Xda_ � fZW� eWf� S`V� fZW� UahWdSYW� [e� US^Ug^SfWV� Xda_ � fZW� ^SfW`f�

dWbdWeW`fSf[a`e� a X�fZW� dW_ S[`[`Y� eS_b^We&

;][(�1(� Ddh]a]nUh]cb�kcf_Z`ck�Zcf�aUl]a]n]b[�h\Y�biaVYf�cZ�WcjYfYX�g\UdYg�

]b� h\Y�XUhU� gYh(

KW� VWX[`WV�fZW� UahWdSYW� a X�S�bdafafkbW� Se� fZW� ZkbWdha^g_ W�

!ad� SdWS� Xa d� *9%ebSUWe"� a X�S� Ua`hWj� Z g ^^� VW^[_ [fWV�Tk� S� eWf� a X�

eS_b^We� [` � fZW� ^SfW`f� ebSUW&� >` � adVWd� fa� Sha[V� [`fWdeWUf[a`e� a X�

Zg^^e� S`V� YW`WdSf[̀ Y� bdafafkbWe� U^aeW� fa� [`XWSe[T^W� dWY[a`e� a X�

fZW� ^SfW`f� ebSUW� iW� iW[YZfWV� fZW� UahWdSYW� Tk� fZW� XdSUf[a`� a X�

eZSbWe� a X� fZW� VSfS� eWf� UahWdWV� Tk� WSUZ� Z g ^^&� B SfZW_ Sf[US^^k��

fZW� UahWdSYW� aTfS[`WV� i [fZ � S� eWf� a X� bdafafkbWe� [e� VWX[`WV� Se�

Xa^^ai e2
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iZWdW� Jb� [e� fZW� ZkbWdha^g_ W� a X�fZW� Ua`hWj� Z g ^^� C e$V� [e� fZW�

`g_TWd� a X� eZSbWe� [` � fZW� VSfS� eWf� S`V� C eIb� [e� fZW� `g_TWd� a X�

`Wi� VSfS� eWf� eS_b^We� UahWdWV� Tk� fZW� bdafafkbW� ] � Ua_bSdWV�

fa� fZW� eWf� aTfS[`WV� Sf� [fWdSf[a`� ]� q� )&

6 f� ^Sef� fZW� eW^WUf[a`� a X� fZW� bdafafkbWe� iSe� abf[_ [lWV� Tk�

ea^h[`Y� fZW� Xa ^^a i [` Y � abf[_ [lSf[a`� bdaT^W_

_ [` X�!j "� 4 � !8e� # �W"%
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iW� geWV� W� 4 � ):� q� (.

)&(

(&0

(&.

(&,

(&*

(&(

+

9SfS�eWf� %%%%%%8^gefWd�)

L� 8^gefWd�UW`fWd� %%%%%%8^gefWd�*

%%%%%%8^gefWd�(

g
a
[b

g̀
V
S
6

:
%
c
a

�E
1
N

)
?
(
C

1,/

Authorized licensed use limited to: Universiteit Leiden. Downloaded on July 03,2024 at 08:05:28 UTC from IEEE Xplore.  Restrictions apply. 



+� -� /� 1� 3

C g_ TWd�a X� EdafafkbWe

ea_W� a X�fZW� YW`WdSfWV� eZSbWe� Vgd[`Y� fZW� abf[_ [lSf[a`e� i Z[UZ�

^[_ [fW V � fZW� e[lW� a X� fZW� Z g ^^&� 6 � e[_ [^Sd� Ua`U^ge[a`� [e� VdSi`�

Xda_ � fZW� S`S^ke[e� a X� fZW� UahWdWV� eZSbWe� [` � fZW� VSfS� eWf�

!;[Y&� 1"&� HZW� abf[_ [lSf[a`e� i [fZ � fZW� *9� ^SfW`f� dWbdWeW`fSf[a`e�

efSY`SfWV� XSefWd� Sf� S� Z[YZWd� `g_TWd� a X� UahWdWV� eZSbWe� fZS`�

i [fZ � fZW� -9� ^SfW`f� ebSUW� S^ea� i [fZ � dWebWUf� fa� fZW� `g_TWd� a X�

bdafafkbWe&� >` � fZW� Xad_ Wd� fZW� efSY`Sf[a`� [e� Wjb^S[`WV� Tk� fZW�

ahWd^Sbb[`Y� a X�Zg^^e� !;[Y&� )("� i Z[^W� [` � fZW� ^SffWd� [` � SVV[f[a`�

fa� fZW� ahWd^Sbb[`Y� fZW� e[lW� a X�fZW� Zg^^e� iSe� dWefd[UfWV� Tk� fZW�

dWUa`efdgUf[a`� c gS^[fk� ^[_ [f[` Y � fZW� `g_TWd� a X�UahWdWV� eZSbWe�

fa� S� ^ai Wd� hS^gW&

KW� aTeWdhWV� fZSf� fZW� UahWdSYW� efSY`SfWV� cg[U]^k� i [fZ � S`�

[`UdWSe[`Y� `g_TWd� a X� bdafafkbWe&� =aiWhWd� [`UdWSe[`Y� fZW�

V[_ W`e[a`S^[fk� a X�fZW� ^SfW`f� ebSUW� S^^aiWV� fZW� SgfaW`UaVWd� fa�

^WSd`� _adW� eZSbW� VWfS[^e� i Z[UZ� dWcg[dWe� _adW� dWX[`WV� ;;9�

dWbdWeW`fSf[a`e� fa� _SfUZ� `W[YZTad� eS_b^We� [` � fZW� ^SfW`f� ebSUW&�

=W`UW� fZW� Uaefe� a X� [_ b^W_ W`f[`Y� _ g^f[b^W � bdafafkbWe� VaWe�

`af� a`^k� hSdk� i [fZ � dWebWUf� fa� fZW� `g_TWd� a X� eZSbWe� Tgf� S^ea�

VWbW`Ve� a`� fZW� YdS`g^Sd[fk� i [fZ � i Z[UZ� fZW� SgfaW`UaVWd� US`�

_ aV[Xk� eZSbWe&

FWYSdV[̀ Y�fZW� ^[_ [fS f[a` e� a X�agd�SbbdaSUZ� iW� XShadWV�Ua_%

bgfSf[a`S^� W XXa df� ahWd� SUUgdSUk� iZW`� eWSdUZ[̀ Y� Xa d�bdafafkbWe��

e[̀ UW� iW� TSeWV� fZW� UahWdSYW� a`� fZW� ^SfW`f� dWbdWeW`fSf[a`e� a X

;][(� 3(� CiaVYf�cZ�XUhU�gYh� g\UdYg� WcjYfYX�Vm�h\Y� gYh�cZ�dfchchmd]WU`�aYg\Yg�

cdh]a]nYX� ]b� h\Y� ,9� "`YZh#� UbX� /9� "f][\h#� `UhYbh� gdUWYg(

-� )(� )-� *(� *-� +(� +-� ,(� ,-� -(�

<W`WdSf[a`

-� )(� )-� *(� *-� +(� +-� ,(� ,-� -(�

<W`WdSf[a`

;][(� ++(� CiaVYf� cZ� XYg][bg� Zfca� h\Y� UihcYbWcXYf� hfU]b]b[� gYh� WcjYfYX� Vm�

YUW\� cdh]a]nYX� gYh� cZ� dfchchmdYg� Wcbg]XYf]b[� X]ZZYfYbh� X]aYbg]cbU`]h]Yg� cZ�

h\Y� `UhYbh� gdUWY

VWXad_WV�_WeZWe&� ;gdfZWd_ adW� iW�`W[fZWd�Wjb^adWV�hSd[Sf[a`e�

[` � fZW� ;;9� eWfgb� `ad� [` � fZW� UZSdSUfWd[ef[Ue� a X� fZW� VSfS� eWf��

i Z[UZ� iSe� Ua`efdS[`WV� fa� S� e[`Y^W� U^See&� ; [` S ^^k� iW� Wjb^adWV

]4)� ]4+� ]4-

;][(� +*(� Efc^YWh]cb�cZ�h\Y�\i``g� cVhU]bYX� Zcf�X]ZZYfYbh�gYhg� cZ�dfchchmdYg�cbhc�

h\Y�fYdfYgYbhUh]cb� cZ�h\Y� ,9'`UhYbh� gdUWY(

; [` S ^^k� iW� S`S^klWV� fZW� fdSVW%aXX� TWfiWW`� fZW� Uaefe� a X�

YW`WdSf[̀ Y�fZW�_WeZ�bdafafkbWe� S`V�`g_TWd� a X�UahWdWV� eZSbWe�

i [fZ � S� ESdWfa� Xda`f%efk^W� V[SYdS_� !;[Y&� ))"&� 6e� aTeWdhWV��

fZW� abf[_ [lSf[a`� i [fZ � fZW� *9� ^SfW`f�dWbdWeW`fSf[a`e� bWdXad_ WV�

TWffWd� fZS`� i [fZ � fZW� -9� ^SfW`f� ebSUW� i Z[UZ� [e� [` � ^[`W � i [fZ � agd�

bdWh[age� aTeWdhSf[a`e&

;][(� +,(� GYWcbghfiWh]cb�cZ�h\Y�bYUfYgh�g\UdYg� hc�U�W`ighYf�WYbhYf� gUad`YX� Zcf�

Vch\� fYdfYgYbhUh]cbg(� I\Y� jUf]UV`Y� <� ]bX]WUhYg� h\Y� :iW`]XYUb� X]ghUbWY� hc� h\Y�

W`ighYf�WYbhYf(
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>` � fZW� bdWeW`f� bSbWd� iW� bdabaeW� S`� SbbdaSUZ� Xa d� X[`V[`Y�

abf[_ S^� eWfe� a X� bdafafkb[US^� _WeZWe� fZSf� US`� TW� _SfUZWV�

ge[̀ Y� ;;9� fa� SgfaW`UaVWd%TSeWV� b a[`f� U^agVe&� KW� TSeWV� agd�

SbbdaSUZ�a`�S�XW S e[T [^[fk� S`S^ke[e� iZWdW�iW� eZaiWV�fZW�UaddW%

eba`VW`UWe� TWfiWW`� eZSbW� e[_ [^S d[f[W e� V[efS`UWe� [` � fZW� ^SfW`f�

ebSUW� S`V� fSdYWf� eZSbW� _ SfUZ[`Y� bWdXad_S`UW&� KW� abf[_ [lWV�

fZW� eW^WUf[a`� a X� bdafafkbWe� Tk� eWSdUZ[̀ Y� US`V[VSfW� ea^gf[a`e�

[` � fZW� ^SfW`f� ebSUW� i Z[UZ� [e� ^ai Wd%V[_ W`e[a`S^� S`V�fZge� _adW�

W XX[U[W` f� fZS`� ge[̀ Y� Ua`hW`f[a`S^� YWa_Wfd[U� dWbdWeW`fSf[a`e&

KW�S`S^klWV�fZW�fdSVW%aXX�TWfiWW`�fZW�`g_TWd�a X�bdafafkbWe�

S`V� UahWdSYW� Se� [` � S� _ g^f[%aT\WUf[hW� abf[_ [lSf[a`� bdaT^W_ &

>` � SVV[f[a`� fa� fZW� V[eUgeeWV� USgeWe� a X� egUZ� TWZSh[ad� fZW�

UZSdSUfWd[ef[Ue� a X� fZW� ^Sff[UW� S^ea� Wjb^S[`� fZW� V[XXWdW`UWe� [`�

fZW� bWdXad_S`UW&� G[̀ UW� fZW� -9� ^SfW`f� ebSUW� US`� VWeUd[TW�

X[`Wd� UZS`YWe� [` � fZW� ba[`f� U^agVe� [f� S^ea� dWcg[dWe� S� VW`eWd�

^Sff[UW� S`V� bafW`f[S^^k� _adW� VWXad_ Sf[a`� bSdS_WfWde� fa� W`ST^W�

^aiWd%eUS^W� VWXad_ Sf[a`e&� 6e� S`� WjS_b^W� iW� U^gefWdWV� fZW�

^SfW`f� dWbdWeW`fSf[a`e� ge[̀ Y� fZW� ]%_WS`e� S^Yad[fZ_ � i [fZ � fZdWW�

U^gefWde� S`V� eS_b^WV� fZW� fZdWW� `WSdWef� eZSbWe� fa� fZW� UW`fWd�

a X� S� U^gefWd� !;[Y&� )*"&� 6e� aTeWdhWV� fZW� fdS`e[f[a`� TWfiWW`�

eZSbWe�dWbdWeW`fWV�[` �fZW� -9� ^SfW`f� ebSUW� SdW�_adW� egTf^W�fZS`�

aTfS[`WV� i [fZ � fZW� *9� dWbdWeW`fSf[a`e� S`V� UZS^^W`Y[`Y� fa� TW�

aTfS[`WV� i [fZ � fZW� bdabaeWV� ^Sff[UW� Ua`X[YgdSf[a`&� HZWdWXadW��

TS^S`U[`Y� fZW� Uaefe� S`V� UahWdSYW� i [fZ � Z[YZWd%V[_ W`e[a`S^�
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