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caPRTb� ĉ � _a^SdRT� X]cdXcXeT� bd\\PaXTb� ^U� ]Tcf^aZ� b ÛcfPaT�
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FZildg`�hd[ilVgZ&� hjX]�Vh� hZgkZgh� VcY�egdidXda� ^beaZbZc'
iVi^dch&� egdk^YZ� i]Z� WZYgdX`� dc� l]^X]� l^YZan'jhZY� hZgk^XZh�
VgZ� Wj^ai(� JjX]� hd[ilVgZ� ine^XVaan� cZZYh� id� hZXjgZan� bVcV\Z�
gZhdjgXZh� id�egdk^YZ�V�g^X]�VggVn�d[�[ZVijgZh� id� aVg\Z�cjbWZgh�
d[� jhZgh� VcY� ^h� VgX]^iZXiZY� id� bV`Z� Z[[^X^Zci� jhZ� d[� hnhiZb�
gZhdjgXZh(� K]^h� iZcYh� id� bV`Z� cZildg`� hd[ilVgZ� XdbeaZm� ' �
[dg� ZmVbeaZ� 9eVX]Z� VcY� F\^cm&� i]Z� ild� bdhi� l^YZan'jhZY�
lZW� hZgkZgh&� VgZ�Wdi]� ^c�ZmXZhh� d[�+**CDG;(
:ZXVjhZ� d[� i]Z� ^bedgiVcXZ� d[� cZildg`� hd[ilVgZ&� ^i� ^h�

^bedgiVci� id� egZX^hZan� Y^V\cdhZ� eZg[dgbVcXZ� VcdbVa^Zh� ^c�
cZildg`�hd[ilVgZ&� ^YZci^[n�i]Z^g�XVjhZh�VcY�[^m�i]Zb(�Kd�WZ\^c�
l^i]&� ^h� i]Z� cZildg`� id� WaVbZ� dg� ^h� ^i� i]Z� hd[ilVgZ8� 9cY�
^h� i]Z� eZg[dgbVcXZ� VcdbVan� XVjhZY� Wn� V� bVa^X^djh� ViiVX &̀�
Vc� VXX^YZciVa� b^hXdc[^\jgVi^dc&� V� Wj\� ^c� i]Z� hd[ilVgZ� dg� ^ih�
YZeZcYZcX^Zh&� dg� V� XdbW^cVi^dc� d[�XVjhZh8� IZegdYjX^c\� i]Z�
XdcY^i^dch� d[�Vc� dWhZgkZY�eZg[dgbVcXZ�VcdbVan�XVc�WZ�kZgn�
X]VaaZc\^c\&�VcY�jhjVaan�gZa^Zh�]ZVk^an�dc�]jbVc�^c\Zcj^in�R1S(
<Zhe^iZ�^ih� ^bedgiVcXZ&�cZildg`�hd[ilVgZ�gZbV^ch�X]VaaZc\'

^c\� id� VcVanhZ� [dg� ^ih� eZg[dgbVcXZ� VcY� WZ]Vk^djg(� =hiVW'
a^h]ZY� iZX]c^fjZh� [dg� VcVanh^c\� hd[ilVgZ&� hjX]� Vh� ViiVX]^c\�
YZWj\\Zgh� dg�gjcc^c\�egd[^aZgh&� VgZ�cdi�[ZVh^WaZ� ^c�egdYjXi^dc�
YZeadnbZcih(� 9eea^XVi^dc� eZg[dgbVcXZ� bVcV\ZbZci� "9HE&�
hZZ� KVWaZ� A#� ^h� [ZVh^WaZ� ^c� egdYjXi^dc� Wji� ]Vh� gZhig^XiZY� aVc'
\jV\Z&�eaVi[dgb�dg�k^h^W^a^in�hjeedgi�' �[dg�^chiVcXZ�^i�ine^XVaan�
ZmXajYZh� ZmiZgcVa� a^WgVg^Zh� [gdb�^ih�bdc^idg^c\(
9cdi]Zg� iZX]c^fjZ&� YULZ]GXK� ZXGIOTM� R3S&� R,*S&� R,0S&� R,2S�

egdYjXZh� ^c[dgbVi^dc� i]Vi� XVc� WZ� VcVanhZY� dca^cZ� dg� d[[a^cZ(

K]^h� iZX]c^fjZ�^h�cdi�dcan� [ZVh^WaZ� ^c�egdYjXi^dc�Wji�XVc�Vahd�
egdk^YZ� V� YZiV^aZY� jcYZghiVcY^c\� d[� YZeadnbZci� ldg`adVYh(�
KgVXZh� XVc� XdciV^c� V� Xdc[^\jgVWaZ� Vbdjci� d[� YViV&� hjX]� Vh�
[jcXi^dc�eVgVbZiZgh&� VcY�ZmeaV^c� i]Z�hd[ilVgZxh�ZmZXji^dc(
Lc[dgijcViZan&� i]ZgZ� ^h� a^iiaZ� hjeedgi� VkV^aVWaZ� id� egdXZhh�

igVXZh&�VcY�cdi]^c\� i]Vi�heZX^[^XVaan�Vhh^hih�l^i]�cZildg`�hd[i'
lVgZ(� K]^h� ^h�WZXVjhZ�hnhiZbVi^h^c\�Veea^XVi^dc'igVXZ�VcVanh^h�
^h� X]VaaZc\^c\4� "V#� Ai� ^h� ]VgY� id�bV`Z� V�\ZcZgVa� [VX^a^in� [dg�V�
XaVhh� d[� hd[ilVgZ� VcY� [dg� V�l^YZ� gVc\Z� d[�YZiV^ah� i]Vi� XdjaY�
WZ� ^cXajYZY� ^c� igVXZh(� >dg� ZmVbeaZ&� 9eVX]Z� VcY� F\^cm� VgZ�
Wdi]� lZW� hZgkZgh� Wji� i]Z^g� ^ciZgcVah� VgZ� XdbeaZiZan� Y^[[ZgZci�
VcY�i]Z^g�XdYZ'WVhZh�VgZ�Y^h_d^ci(�N]^X]� [jcXi^dc�XVaah� XVc�WZ�
Za^YZY�̂ c�i]Z�igVXZ&�VcY�]dl�id�Y^hi^c\j^h]�Y^[[ZgZci�Xa^Zcihx�hZh'
h^dch&� Y^[[Zgh� [dg�ZVX]� ^beaZbZciVi^dc�' �edhh^Wan�ZkZc�VXgdhh�
Y^[[ZgZci�kZgh^dch� d[�i]Z� hVbZ� hd[ilVgZ(� "W#� K]^h� ^h� Vc� ^ciZg'
Y^hX^ea^cVgn� egdWaZb� ^ckdak^c\� i]Z� Veea^XVi^dc� YdbV^c&� YViV�
bVcV\ZbZci�VcY�jcYZghiVcY^c\� adl'aZkZa�^ciZgcVah5� "X#�KgVXZh�
b^\]i� gZfj^gZ� h^\c^[^XVci� egZ'egdXZhh^c\� WZ[dgZ� VcVanh^h(� >dg�
^chiVcXZ&�^ [ �Vc�Veea^XVi^dc�^h�ZkZci'WVhZY�i]Zc�^ih�igVXZ�^h�]^\]an�
YZeZcYZci�dc� i]Z�hZfjZcXZ�d[�YViV�^i�^h� deZgVi^c\�dc(
Kd�VYYgZhh�i]^h�egdWaZb�lZ�egZhZci�>adlYVg4�V�egVXi^XVa�idda�

[dg�VcVanh^c\�hd[ilVgZ�igVXZh�id�egdYjXZ�^cij^i^kZ�hjbbVg^Zh�d[�
cZildg`�hd[ilVgZ�WZ]Vk^djg�Wn�VWhigVXi^c\�jc^bedgiVci�YZiV^ah�
VcY�YZbjai^eaZm^c\� igVXZh� ^cid�Y^[[ZgZci�hZhh^dchx� hjWigVXZh(
Kd�gZYjXZ� i]Z�egdWaZbxh� XdbeaZm^in�lZ�[dgbjaViZ�VcVanh^h�

eg^b^i^kZh� id� hnhiZbVi^hZ� igVXZ� VcVanh^h(� NZ� bV`Z� >adlYVg�
[gZZan� VkV^aVWaZ� Vh� deZc� hdjgXZ(+� >adlYVg� XVc� jhZ� Zm^hi^c\�
hiViZ'd['i]Z'Vgi� igVX^c\� iddah� [dg� adlZg� dkZg]ZVY� Yjg^c\� igVXZ�
\Vi]Zg^c\� [dg� d[[a^cZ� VcVanh^h(� Lh^c\� >adlYVg&� lZ� XVc� Yg^aa�
Ydlc�l]Zc�Y^V\cdh^c\�eZg[dgbVcXZ�VcdbVa^Zh�l^i]dji�\Zii^c\�
dkZgl]ZabZY�̂ c�YZiV^a�dg�WjgYZc^c\�i]Z�hnhiZb�WZ^c\�dWhZgkZY(
>adlYVg� XVc�ldg`�l^i]� igVXZh� [gdb� Vcn� `^cY� d[� hd[ilVgZ&�

Wji� dcZ� d[� i]Z� WZcZ[^ih� ^i� Wg^c\h� id� cZildg`� hd[ilVgZ� ^h� i]Z�
VW^a^in�id�IUSVGXK� igVXZh�\Vi]ZgZY�[gdb�Y^[[ZgZci�XdccZXi^dch&�
hZhh^dch&�dg�ldg`adVY�ineZh(�NZ�jhZY�i]^h�[ZVijgZ�id�VcVanhZ�i]Z�
YncVb^Xh� d[�Veea^XVi^dc'aZkZa�YZc^Va'd['hZgk^XZ� "<dJ#&� l]^X]�
^h� kZgn�Y^[[^Xjai�id�VcVanhZ�jh^c\�di]Zg�iddah(

3UTZXOH[ZOUTY$� "^#�NZ� [dgbjaViZ� [^kZ�\ZcZgVa�VXOSOZO\KY� [dg�
VcVanh^c\� i]Z� igVXZh� d[� hd[ilVgZ&� XViZg^c\� id� i]Z� cZZYh� d[�
cZildg`� hd[ilVgZ(� "^^#� NZ� YZkZade� Vc� ^cij^i^kZ� k^hjVa^hVi^dc�
[dg� igVXZh� WVhZY� dc� LED� hZfjZcXZ� Y^V\gVbh� R+2S(� "^^^#� NZ�
YZkZade� >adlYVg&� Vc� deZc� hdjgXZ� idda� i]Vi� ^beaZbZcih� i]Z�
eg^b^i^kZh�VcY�k^hjVa^hVi^dc�YZhXg^WZY�^c� i]^h�eVeZg&� VcY�h]dl�
]dl�>adlYVg�XVc�WZ�Veea^ZY�id�Zm^hi^c\�gZVa'ldgaY�hd[ilVgZ�id�
Y^\Zhi�XdbeaZm�WZ]Vk^djg�^cid�Vc� ^cij^i^kZ�k^hjVa^hVi^dc(
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ig^\\Zg�^h�hi^bjaViZY�Wn�Vc�^ceji�id�iV`Z�V�igVX^c\�VXi^dc& � �igVXZ�^c[dgbVi^dc�
^h� Zb^iiZY&� i]Zc� � � i]^h� ^c[dgbVi^dc� b^\]i� WZ� a^\]ian� egdXZhhZY� WZ[dgZ� ^i� ^h�
hidgZY� � � NZ�gZhZgkZ�Vh�bjX]�egdXZhh^c\�Vh�edhh^WaZ�id� gjc�d[[a^cZ(
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KgVXZh� ]Zae� YZkZadeZgh� id� gZaViZ� i]Z� egd\gVbxh� WZ]Vk^djg�
WVX`� id� i]Z�hdjgXZ�XdYZ&� VcY� ]Zae� [dXjh� YZWj\\^c\� VcY�dei^'
b^hVi^dc�Z[[dgih(�K]Zn�VgZ�jhZY�[dg�VKXLUXSGTIK�GTGR_YOY� R++S&�
R,3S&�G[ZUSGZKJ�ZKYZOTM� R+,S&� VcY�Y_YZKS�IUSVXKNKTYOUT� R+/S(�
KgVXZh� XVc� WZ� Xdc[^\jgZY� id� igVYZ� dkZg]ZVY� [dg� YZiV^a� ' � [dg�
ZmVbeaZ� Wn� ^cXajY^c\� [jcXi^dc� eVgVbZiZgh&� gZijgc� kVajZh&� dg�
eVgi�d[�i]Z�XVaa�hiVX (̀�>^\(� +� h]dlh�Vc�ZmVbeaZ�gVl�igVXZ�[gdb�
djg�ZmeZg^bZcih(
Jjeedgi� [dg� igVX^c\� Zm^hih� ^c� i]gZZ� [dgbh(� K]Z� [^ghi� ^h�

IUSVORKX#Y[VVUXZKJ�igVX^c\&�bV`^c\�jhZ�d[�heZX^Va�]dd`h�egd'
k^YZY�Wn�Xdbe^aZg�[gVbZldg`h� a^`Z�?;;�VcY�;aVc\&�dg�^beaZ'
bZci^c\� igVch[dgbVi^dch� Vi� i]Z�hdjgXZ&� ^ciZgbZY^ViZ�gZegZhZc'�
iVi^dc&�dg�Vi�a^c`'i^bZ(� K]^h� ^h� i]Z�VeegdVX]�jhZY�Wn�?dd\aZY�
OIVn� hnhiZb&� [dg� ZmVbeaZ� R+*S(� K]Z�hZXdcY� [dgb� ^h� Y_YZKS#�
Y[VVUXZKJ"� ^ckdak^c\� iddah� hjX]� Vh� <KgVXZ� R++S&� Z:H>� R-S&�
DKKc\� R.S&� VcY�JnhiZbKVe� R0S&� id� ^chZgi�VcY� VXi^kViZ�egdWZh(�
K]Z� i]^gY� ^h� WVhZY� dc� J_TGSOI� OTYZX[SKTZGZOUT� VcY� ^ckdakZh�
YncVb^X� W^cVgn� eViX]^c\� jh^c\� hnhiZbh� hjX]� Vh� H^c� R,.S�
dg� <ncVbdIAG� Vh� ^c� ^chiVci� egd[^a^c\� R,/S� VcY� <=H� R--S(�
;dbe^aZg'hjeedgiZY� igVX^c\� jhjVaan� YdZh� cdi� ]VkZ� k^h^W^a^in

^cid� i]Z� `ZgcZa&� l]^aZ� hnhiZb'hjeedgiZY� igVX^c\� YdZh(� <n'
cVb^X� ^chigjbZciVi^dc� XdjaY�WZiiZg�Za^b^cViZ� i]Z�dkZg]ZVY�d[�
hdbZi^bZh'ZcVWaZY�egdWaZh(� JnhiZb'hjeedgiZY�bZi]dYh� ign� id�
egdk^YZ�hV[Z�lg^i^c\�d[�VXi^dch&�VcY�hZeVgViZ�WZilZZc�egdk^YZgh�
VcY�jhZgh�d[�egdWZh&�l]^aZ�Xdbe^aZg'hjeedgiZY�igVX^c\�^h�bdgZ�
VY�]dX(
KgVX^c\� ^h� dg\Vc^hZY� ^cid� i]Z�hiV\Zh� h]dlc� ^c� >^\(� ,&� V[iZg�

l]^X]�igVXZh�VgZ�VcVanhZY(�KgVXZ�VcVanh^h�]Vh�WZZc�gZhZVgX]ZY�
[dg� igVXZ� hjbbVg^hVi^dc� R+3S&� R,+S&� k^hjVa^hVi^dc� R+.S&� R,0S&�
XdbeVg^hdc� R2S&� [VXidg^c\� R+0S� VcY�XdbegZhh^dc� R+1S(� Ac�Xdb'
eVg^hdc&� >adlYVg� ^h� YZh^\cZY� VgdjcY� igVXZ�eg^b^i^kZh� YZg^kZY�
[gdb� i]Z�eViiZgc�d[�cZZYh�lZ�[djcY� ^c�cZildg`�hd[ilVgZ(

AAA(� ? = F = I 9 D AJ AF ? �K I 9 ; = �9 F 9 D P J AJ

K]Z� a^b^i�d[�XjggZci�egVXi^XZ� ^h� gZVX]ZY�Vi� i]Z�ed^ci�l]ZgZ�
igVXZ�^c[dgbVi^dc� ^h�egdYjXZY4� i]Zc�dcZ�bjhi�Z^i]Zg�jhZ�[gdci'�
ZcY�iddah� i]Vi�VgZ�a^b^iZY� id�egdYjX^c\�heZX^[^X�gZedgih� R,S&�dg�
XgV[i�VcVanh^h� hXg^eih� id�XdchjbZ�i]Z� igVXZh(
K]Z�aVX`�d[�V�\ZcZgVa�igVXZ�VcVanh^h�[gVbZldg`�^h�hjgeg^h^c\(�

Ac� XdbeVg^hdc&� ad\� VcVanh^h� ]Vh� gZXZ^kZY�bjX]� ^ciZgZhi� dkZg�
i]Z� nZVgh&� [dg� VcdbVan� YZiZXi^dc� [dg� ZmVbeaZ� R-+S(� KgVXZ�
VcVanh^h� WZVgh� V� gZhZbWaZcXZ� id� ad\� VcVanh^h� R,-S� R,1S� Wdi]�
XdcXZeijVaan� VcY� Vahd� egVXi^XVaan� ' � [dg� ZmVbeaZ�hnhiZbh� a^`Z�
HZch^ZkZ� R-,S� gZan�dc� ad\h� id� gZegdYjXZ�hd[ilVgZ� [Vjaih(
9h�djia^cZY�^c�KVWaZ�A&� igVXZh�d[[Zg�g^X]Zg�^c[dgbVi^dc�VWdji�

Vc� Veea^XVi^dc&� VcY�\^kZ�V�XaZVgZg�e^XijgZ�d[�Xdcigda� VcY�YViV�
[adl(� Dd\h� jhjVaan� XdciV^c� hjbbVgn� ^c[dgbVi^dc&� l]ZgZVh�
igVXZh� XVc�XdciV^c�V�XVjhVa�VXXdjci�d[�l]n� i]Z� ad\�Zcign�lVh�
Zb^iiZY(
MVg^djh� igVXZ� VcVanhZh� VgZ� YZhXg^WZY� ^c� i]Z� a^iZgVijgZ� R2S&�

R+.S'R+1S&� R+3S&� R,+S&� R,0S(�Gjg�\dVa�^h� id�YZh^\c�bdgZ�\ZcZg^X�
[VX^a^i^Zh� [dg�Xdchjb^c\�igVX^c\� ^c[dgbVi^dc&�heZX^Va^hZY�id�i]Z�
cZZYh� d[�cZildg`�hd[ilVgZ(

AM(� K I 9 ; = � 9 F 9 D P J AJ � HI AE AK AM = J

N]^aZ� ^iZgVi^c\� i]gdj\]� i]Z� YZkZadebZci� d[�>adlYVg'� YZ'
hXg^WZY� ^c� i]Z�cZmi�hZXi^dc�' �lZ�ZmigVXiZY�\ZcZgVa� deZgVi^dch�
dc�igVXZh(�<jZ�id� i]Z^g�\ZcZgVa^in�VcY�h^bea^X^in�lZ�XVaa� i]ZhZ�
deZgVi^dch�VXOSOZO\KY$
NZ� a^hi� /� eg^b^i^kZh� ^c� i]^h� hZXi^dc&� hdbZ� d[� l]^X]� iV`Z�

di]Zgh�eVgVbZiZgh� ^c�VYY^i^dc�id�igVXZh(�>dg�ZmVbeaZ&� i]Z�Xdb'�
eVgVidg�eg^b^i^kZ�VXXZeih�V�[jcXi^dc�eVgVbZiZg�i]Vi�^beaZbZcih�
i]Z�XdbeVg^hdc(
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9eVX]Z� 9HIG!� 4KS[RZOVRK^OTM0� KgVXZh� b^\]i� Xdch^hi� d[�Xdbedh^iZh�
d[�hZkZgVa� igVXZh(� K]^h� eg^b^i^kZ� hea^ih� V� Xdbedh^iZ� igVXZ� dji�
^cid� ^ih� hZeVgViZ� Xdchi^ijZcih(� K]Z� hea^ii^c\� ^h� YdcZ� WVhZY�
dc� V� [jcXi^dc� eVgVbZiZg� i]Vi� ^cheZXih� ^cY^k^YjVa� Zcig^Zh� dg�
hZfjZcXZh� d[� igVXZ� Zcig^Zh(� >dg� ZmVbeaZ&� ^c� djg� ZmeZg^bZcih�
l^i]� 9eVX]Z&� lZ� jhZY� V� i]gZVY� A<� id� hea^i� i]Z� igVXZ� Zb^iiZY�
Wn� Vc� 9eVX]Z� egdXZhh� ^cid� V� igVXZ� [dg� ZVX]� i]gZVY(� :ji� [dg�
F\^cm&� l]^X]� ^h� ZkZci'WVhZY&� lZ� add`ZY� [dg� h]dgi� h^\cVijgZh�
d[�igVXZ�hZfjZcXZh�i]Vi�^cY^XViZ�i]Vi�Xdcigda�^h�WZ^c\�eVhhZY�id�
V�Y^[[ZgZci�ZkZci�]VcYaZg&�VcY�[djcY�jc^fjZ�hZhh^dc�^YZci^[^Zgh�
id�YZbjai^eaZm� i]Z�dg^\^cVa� igVXZ(

H!� B[SSGXOYOTM0� KgVXZh� d[iZc� XdciV^c� ^c[dgbVi^dc� i]Vi�
XVc� ZVh^an� WZ� hjbbVg^hZY� Wn� [VXidg^c\� gZeZViZY� WZ]Vk^djg(�
K]^h� WZ]Vk^djg� XVc� Xdch^hi� d[� gZeZViZY� eViiZgch� d[� [jcXi^dc�
XVaah(� NZ� cdi^XZY� i]^h� bdhi� d[iZc� [dg� gZXjgh^kZ� [jcXi^dch(� A [ �
V�[jcXi^dc�gZXjghZh�= � i^bZh&� i]Zc�lZ�XdjaY�h]dgiZc� i]Z� igVXZ�
Wn�= �b� +� hiZeh� Wn� ^cY^XVi^c\� i]^h� gZXjgh^dc�VcY�db^ii^c\� i]Z�
^c[dgbVi^dc�VWdji�ZVX]�XVaa(�NZ�Vahd�hjbbVg^hZ�cdc'gZXjgh^kZ�
[jcXi^dc�XVaa� hZfjZcXZh&� VcY�YZkZadeZY�ild�Va\dg^i]bh� id� Yd�
i]^h4�i]Z�[^ghi�h^bean�ha^YZh�V�l^cYdl�Vadc\�i]Z�igVXZ�VcY�add`h�
[dg�eViiZgch&�l]^aZ�i]Z�hZXdcY�ig^Zh�]VgYZg�Wn�^iZgVi^kZan�kVgn^c\�
i]Z�h^oZ�d[�i]Z�l^cYdl(

I!� 3UGXYKTOTM0� 9h�l^i]� hjbbVg^h^c\� igVXZh&� XdVghZc^c\�
igVXZh�adhZh�^c[dgbVi^dc�^c�dgYZg�id�h^bea^[n�YdlchigZVb�VcVa'
nh^h(�K]^h�eg^b^i^kZ�^h�^ciZcYZY�id�h]ZY�gZYjcYVci�^c[dgbVi^dc(�
N]Zc� igVX^c\� [jcXi^dc� XVaah&� XdVghZc^c\� Xdch^hih� d[� ^\cdg^c\�
XVaah� WZndcY�V�\^kZc� YZei](� 9h� l^i]�e]VhZ'dgYZg^c\� ^c� Xdb'
e^aZgh� R+-S&� i]ZhZ�eg^b^i^kZh�XVc�V[[ZXi�ZVX]�di]Zg�VXXdgY^c\� id�
i]Z�dgYZg�^c�l]^X]�i]Zn�VgZ�Veea^ZY(� :n�adh^c\� ^c[dgbVi^dc&� ^i�
bV`Zh� igVXZh� h^b^aVg�id�ZVX]�di]Zg&� hd�lZ�Veean� ^i�XVgZ[jaan(

J!� 3USVGXOYUT0� FZildg`�hd[ilVgZ�^h�eZg]Veh�i]Z�g^X]Zhi�
hdjgXZ�d[�igVXZh� [dg�XdbeVgVi^kZ�VcVanh^h&� h^cXZ�i]Z�hd[ilVgZ!h�
WZ]Vk^djg�^cYjXZY�Wn�ZVX]�jhZg&�hZhh^dc&�VcY�XdccZXi^dc�XdjaY�
WZ� XdbeVgZY� V\V^chi� ZVX]� di]Zg(� K]Z� XdbeVg^hdc� eg^b^i^kZ�
VXXZeih�ild�h^b^aVg�igVXZh�' �i]Zn�b^\]i�]VkZ�WZZc�bVYZ�h^b^aVg�
Wn� WZ^c\� XdVghZcZY� dg� hjbbVg^hZY&� jh^c\� i]Z� eg^b^i^kZh� YZ'
hXg^WZY�VWdkZ(�K]ZhZ�igVXZh�VgZ�i]Zc�XdbeVgZY�jh^c\�V�Xjhidb�
XdbeVgVidg(�Ac�djg�ZmeZg^bZcih�lZ�jhZY�i]^h�eg^b^i^kZ�id�YZiZXi�
VWcdgbVa�WZ]Vk^djg� i]gdj\]� igVXZh(� K]^h� VWcdgbVa�WZ]Vk^djg�
Xdch^hiZY� d[�b^hWZ]Vk^c\� Xa^Zcih� l]d� lZgZ� hiVaa^c\� djg�lZW�
hZgkZg(�K]^h�eg^b^i^kZ�XVc�Vahd�VXXZeih�di]Zg�eVgVbZiZgh&� hjX]�
Vh� V� i]gZh]daY� kVajZ&� id� Vkd^Y� bV`^c\� i]Z� XdbeVg^hdc� idd�
hZch^i^kZ(

K!� 1ROMTSKTZ0� K]Z� XdbeVg^hdc� eg^b^i^kZ&� YZhXg^WZY�
VWdkZ&� XdbeVgZh� igVXZh� Zb^iiZY� Wn� i]Z� hVbZ� XdYZ&� bdgZ� dg�
aZhh(� K]Z� Va^\cbZci� eg^b^i^kZ� ^h� ^ciZcYZY� id� XdbeVgZ� igVXZh�
i]Vi�VgZ�Zb^iiZY�Wn�JOLLKXKTZ� XdYZ(� JeZX^[^XVaan&� lZ� [djcY�i]Z�
cZZY� [dg� i]^h� eg^b^i^kZ� l]Zc� lZ� igVXZY� Y^[[ZgZci� hd[ilVgZ�
i]Vi� lVh� ldg`^c\� id\Zi]Zg4� heZX^[^XVaan� Vc� JJD� egdmn� VcY�
Vc�@KKH�hZgkZg(� K]Z�JJD�egdmn� iZgb^cViZY�JJD�XdccZXi^dch�
VcY�YZXgneiZY�i]Z�^cXdb^c\�WniZhigZVb�^cid�XaZVgiZmi�fjZg^Zh&�
l]^X]� lZgZ� i]Zc� [dglVgYZY� id� i]Z� @KKH� hZgkZg(� IZhedchZh�
[daadlZY�i]Z�deedh^iZ�Y^gZXi^dc(

8XV%� *%� ET`dT]RT� SXPVaP\� VT]TaPcTS� Qh� 8[^fSPa� bW^fX]V� Ud]RcX^]� RP[[b�
P]S� cWTXa� SdaPcX^]b� Ua^\� caPRTb� ^U� 3_PRWT� )%+%)-%� 3� f^aZTa� cWaTPS� _^_b�
P]� XcT\� Ua^\� cWT� f^aZ� `dTdT#� PUcTa� fWXRW� P� RWPX]� ^U� Ud]RcX^]b� PaT� RP[[TS�
QTVX]]X]V�fXcW�egdXZhhUhdX`Zi%�FWT�l?PY^a�SXeTaVT]RTm�Q^g�Xb�P�\P]dP[�
\PaZ$d_�c^� X]SXRPcT�cWT�_^X]c� Pc� fWXRW�QTWPeX^da�SXeTaVTb� QTcfTT]� P�]^a\P[�
P]S� P� \XbQTWPeX]V� R[XT]c#� fWTaT� fT� ^QbTaeTS� cWXb� Ud]RcX^]nb� SdaPcX^]� c �̂
X]RaTPbT�^eTa� g+''�^]�PeTaPVT%� FWXb�_^X]c�fPb�[^RPcTS�Pdc^\PcXRP[[h�cWa^dVW�
P�NUXO`UTZGR�GTGR_YOY� !jH"%� :TaT�3BD�aTUTab�c^�P�bd__^ac�[XQaPah�3_PRWT�dbTb�
U^a�_^acPQX[Xch#� fWXRW� fT� X]R[dSTS� X]�cWT�caPRX]V%

M(� >> A I 6 3 D

>adlYVg� ^h� V� igVXZ� VcVanhZg� lZ� Wj^ai� [gdb� i]Z� eg^b^i^kZh�
YZhXg^WZY� ^c� i]Z�egZk^djh� hZXi^dc(� Ai� Xdch^hih� d[�VgdjcY�,/**�
a^cZh� d[� Hni]dc&� VcY� +/**� a^cZh� d[� ;� VcY� ;%%(� K]Z� aViiZg�
egdk^YZ�igVX^c\'hjeedgi�iddah&�hjX]�Vh�[dg�^c'bZbdgn�Wj[[Zg^c\�
VcY�d[[a^cZ�kVa^YVi^dc�d[�igVXZh&� id�X]ZX`� i]Vi�V� igVXZ� ^h� lZaa'�
[dgbZY(
Ac�>adlYVg�lZ�^beaZbZciZY�Vaa� i]Z�hiV\Zh� h]dlc�^c�>^\(�,&�

Vh� lZaa� Vh� V�XdckZgh^dc� d[� igVXZ� [dgbVi�jhZY�Wn� i]Z�?dd\aZ�
OIVn�igVX^c\�hnhiZb(�NZ�jhZ�Xdbe^aZg'hjeedgiZY�igVX^c\�"qAA#�
[dg� hiV\Z� � � jh^c\� ?;;xh� [jcXi^dc'XVaa� ]dd`h� Vh� VXi^dch� ^c�
hiV\Z� � ( NZ� ^beaZbZciZY� V� h^beaZ� VcY� a^\]ilZ^\]i� W^cVgn�
[dgbVi� i]Vi� ^h� higZVbZY� id� Vcdi]Zg�egdXZhh� [dg� hidgV\Z� ^c� � &�
VcYXVcdei^dcVaan�[^aiZg^iZV\Zgan^c�� (AchiV\Z�� �lZhidgZi]Z�
igVXZ� ^c�W^cVgn� [dgbVi(�NZ� aViZg�ZmeVcY�igVXZh� ^cid�Vc�9J;AA�
[dgbVi�d[[a^cZ&� [dg�ZVhZ�d[�^cheZXi^dc�VcY�YZWj\\^c\(
djg� VcVanh^h� XdYZ� ^h� Vaa� ^beaZbZciZY� ^c� Hni]dc&� VcY� lZ�

VggVc\ZY�i]Z�VcVanhZh�^cid�ild�XViZ\dg^Zh4�\KXZOIGR�VcVanhZh�VgZ�
Veea^ZY� id� h^c\aZ� igVXZh&� VcY�NUXO`UTZGR� VcVanhZh� VgZ� Veea^ZY�
id� hZih� d[� igVXZh(� djg� kZgi^XVa� VcVanhZh� Zmead^i� deedgijc^i^Zh
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8XV%� +%� IT� \^SXUXTS� 3_PRWT� c^� b_[Xc� f^aZTa� cWaTPSb� X]c^� P� Ua^]c$WP[U� P]S�
QPRZ$WP[U#� fXcW� Q^cW� WP[eTb� R^\\d]XRPcX]V� ^eTa� P� `dTdT%� FWXb� eXbdP[XbPcX^]�
bW^fb� cWXb� ]Tf� PaRWXcTRcdaT%� FWT� eP[dT� X]� VaTT]� Xb� cWT� \T\^ah� aTUTaT]RT�
cWPc� Xb� _dbWTS� ^]c^� cWT� `dTdT� Qh� ldg`ZgU i]gZVY� P]S� cWT]� _^__TS� Qh�
WVX`ZcYUldg`ZgUi]gZVY %� FWXb� eP[dT�Xb� ^QcPX]TS�Ua^\�cWT�caPRTb#� fWXRW�
WPS� X]R[dSTS� TgcaP�X]U^a\PcX^]� U^a� bX\_[T� \T\^ah�caPRX]V� X]� cWXb� RPbT%

id� h]dgiZc� igVXZh&� VcY� gZan� dc� i]Z� ;dVghZc^c\� VcY� JjbbVgn�
eg^b^i^kZh� [gdb� i]Z�egZk^djh� hZXi^dc(� K]ZhZ� VcVanhZh� jhjVaan�
Xdcig^WjiZ� idlVgYh� egZegdXZhh^c\&� hjbbVg^hVi^dc&� VcY�k^hjVa'
^hVi^dc(� Gjg�]dg^odciVa�VcVanh^h� eVgi^i^dch� igVXZh� VXXdgY^c\� id�
i]Z^g�h^b^aVg^in&�dg�^ [ �egZ'eVgi^i^dcZY�' �Wn�hZeVgVi^c\�igVXZh�i]Vi�
lZgZ� \ZcZgViZY� [gdb� `cdlc� v\ddYw� VcY� vWVYw� ldg`adVYh� ' �
hZZ̀ h� id� [^cY�l]Vi�Y^hi^c\j^h]Zh� i]Z�XaVhhZh(
>adlYVg�Xdch^hih� d[�V�XdaaZXi^dc� d[�iddah&� hZkZgVa�d[�l]^X]�

^beaZbZci�VcVanh^h� eg^b^i^kZh&� VcY�di]Zg� iddah� i]Vi�jhZ�eg^b'
^i^kZh� id�Wj^aY� aVg\Zg�VcVanhZh(� Ai�Vahd�gZa^Zh� dc�]Zjg^hi^Xh� i]Vi�
VgZ�heZX^[^X�id�Vc�Veea^XVi^dcxh� igVXZh(�K]ZhZ�]Zjg^hi^Xh�gZXZ^kZ�
Veea^XVi^dc'heZX^[^X�eVgVbZiZgh�k^V�i]Z�XdbbVcY�a^cZ(�NZ�gjc�
VcVanh^h�d[[a^cZ� h^cXZ� ^i�XVc�WZ�eZg[dgbVcXZ'^ciZch^kZ(
@dg^odciVa� VcVanh^h� jhZh� bdhi� d[� i]Z� VcVanhZh� lZ� ^beaZ'

bZciZY&� VcY� ^h� i]ZgZ[dgZ� i]Z� bdhi� XdbeaZm� dkZgVaa(� Ai� ^h�
higjXijgZY�^cid�ild�XdbeaZbZciVgn�e]VhZh4� [^ghi�i]Z�YZX[IZ[XGR�
GTGR_YKX� hZZ̀ h� id�b^c^b^hZ� jc^bedgiVci� Y^[[ZgZcXZh� WZilZZc�
igVXZh� [gdb�ild�hZih� ^c�dgYZg�id�bV\c^[n�^bedgiVci�dcZh(�K]^h�
b^c^b^hVi^dc� ^h� YdcZ� Wn� ^iZgVi^kZ� XdVghZc^c\� VcY� hjbbVg^'
hVi^dc&� Z^i]Zg� [jaan� VjidbVi^XVaan� dg� l^i]� jhZg� ^ckdakZbZci(�
;dcigda�^h�i]Zc�eVhhZY�id�i]Z�ZKSVUXGR�GTGR_YKX�l]^X]�^h�WVhZY�
dc� i]Z� ;dbeVg^hdc� eg^b^i^kZ� [gdb� qAM(� Ai� X]ZX`h� ^ [ � i]Z� ild�
igVXZh�Zm]^W^i�kZgn�Y^[[ZgZci�i^bZ�WZ]Vk^djg�WZndcY�V�i]gZh]daY�
eVgVbZiZg(

MA(� =H 3 > G 3 F ; A @

NZ�ZkVajViZY�>adlYVg�dc�ild�ZmVbeaZh�d[�gZVa'ldgaY�deZc'�
hdjgXZ� hd[ilVgZ4� 9eVX]Z�VcY�F\^cm(�NZ�\ZcZgViZY�k^hjVa^hV'
i^dch� id� [ja[^aa� ild�dW_ZXi^kZh4� "^#� jcYZghiVcY^c\� i]Z�YncVb^Xh�
d[�V�<dJ�ViiVX`5� "^^#�X]ZX`^c\� i]Z� [jcXi^dc^c\�d[�V�cdc'ig^k^Va�
bdY^[^XVi^dc�d[�9eVX]Z(
9eVX]Z�VcY�F\^cm�jhZ�Y^[[ZgZci�K^KI[ZOUT�SUJKRY0�lZ�jhZY�

9eVX]Z� ^c� i]gZVY'WVhZY� bdYZ&� VcY� F\^cm� ^h� ZkZci'WVhZY(�
Jjeedgi^c\� Vc� Veea^XVi^dc� l^i]� V� Y^[[ZgZci� ZmZXji^dc� bdYZa�
gZfj^gZh� V�dcZ'i^bZ�bVcjVa� ^cheZXi^dc�d[�igVXZ� hVbeaZh� [gdb�
ZVX]� Veea^XVi^dc� id� ZmigVXi�bVg`Zgh� [dg� jhZ� Wn� i]Z� YZbjai^'
eaZmdg�eg^b^i^kZ� "qAM#(

G!� DTJKXYZGTJOTM� G� 4UB� GZZGIQ0� NZ� XdbeVgZY� cdgbVa�
gZfjZhih� id�9eVX]Z�V\V^chi�gZfjZhih� [gdb�i]Z�Jadladg^h�@KKH�
<dJ�ViiVX`&�l]^X]�ViiZbeih�id�hiVaa�XdccZXi^dch� id�egZkZci�i]Z�
@KKH�hZgkZg� [gdb�hZgk^c\�di]Zg�Xa^Zcih(
>^\(� -� h]dlh� i]Z� gZhjaih� d[� hjbbVg^hVi^dc&� k^hjVa^hVi^dc�

VcY�Vahd�VcdbVan�YZiZXi^dc(� Gjg�k^hjVa^hVi^dch� Vahd� h]dl� i]Z�
YjgVi^dc�d[�[jcXi^dch4�lZ�XVc�hZZ�i]Vi�i]^h�i]gZVY�heZcYh�-,bh�
lV^i^c\� [dg�ldg`�id�WZXdbZ�VkV^aVWaZ&� VcY� aViZg�heZcYh� +*bh�
hZgk^X^c\� i]Z� gZfjZhi(� =VX]� gZY� Ydi� ^cY^XViZh� i]Z� eVhhV\Z� d[�
/**Th&� VcY� V[iZg� .� Ydih� i]Z� ZaVehZY� i^bZ� ^h� h]dlc� ^c� WajZ(�
K]Z�i^b^c\h�VgZ�^c[aViZY�Wn�dkZg]ZVY�^cigdYjXZY�Wn�igVX^c\�Wji�
cdcZi]ZaZhh� Vaadl� jh� id� XdbeVgZ� V�cdgbVa� ldg`adVY� V\V^chi�
Vc�VWcdgbVa�dcZ(

H!� >HYKX\OTM� HKNG\OU[X� UL�SUJOLOKJ�1VGINK0� Ac� ZVga^Zg�
ldg`� R-*S� lZ� bdY^[^ZY� 9eVX]Z� id� ZmeZg^bZci� l^i]� ]Vk^c\�
Y^[[ZgZci� Xa^Zcih� hZci� id� Y^[[ZgZci� ldg`Zg� i]gZVY� eddah&� id�
bZVhjgZ�l]Zi]Zg�i]Z�Z[[ZXih�d[�V�<dJ�ViiVX`�XVc�WZ�XdciV^cZY�
^c� V� h^c\aZ�edda(�NZ� jhZY�>adlYVg� id� dWhZgkZ� i]Z� ]VcY'dkZg�
WZilZZc� i]gZVYh� ^c� hjXXZhh^kZ� eddah� Vadc\� i]^h� e^eZa^cZ&� VcY�
i]Z�gZhjai�^h� h]dlc� ^c�>^\(�.(

M AA(� ;A @ 5 > G E ; A @ E � 3 @ 6 �>G F G D 7 �NA D =

9� \ZcZgVa� igVXZ� VcVanh^h� [VX^a^in� XVc� hZgkZ� djg� eZgh^hiZci�
cZZY�id�WZiiZg�jcYZghiVcY�XdbeaZm� hnhiZb�WZ]Vk^djg(� K]^h� ^h�
ZheZX^Vaan� igjZ�[dg�cZildg`�hd[ilVgZ&�l]^X]�^ckdakZh�XdbeaZm�
egdXZhh^c\�dkZg�gZhdjgXZh�h]VgZY�Wn�Y^TZgZci�hZhh^dch�dg�jhZgh(�
NZ�YZh^\c�V�\ZcZgVa�igVXZ�VcVanh^h� [VX^a^in�Wn�ZmigVXi^c\�igVXZ'�
VcVanh^h�eg^b^i^kZh&� VcY�h]dl�i]Vi�^i�XVc�Y^\Zhi� i]Z�WZ]Vk^djg�
d[�gZVa'ldgaY�hd[ilVgZ� ^cid� ^cij^i^kZ�k^hjVa^hVi^dch(
>jijgZ� ldg`� XVc� ZmiZcY� i]ZhZ� eg^b^i^kZh� VcY� ^ckZhi^\ViZ� V�

cdi^dc� d[�IUSVRKZKTKYY� [dg� hjX]� eg^b^i^kZh&� WVhZY� dc� l]^X]�
ZmiZch^dch� id�>adlYVg�XVc�WZ�Wj^ai�VcY�ZkVajViZY(�JZXdcY&�djg�
ldg`� XVc� WZ� ZmiZcYZY� id� ldg`� l^i]� bdgZ� `^cYh� d[� igVX^c\�
hnhiZbh�[gdb�qAA�VcY�di]Zg�[dgbVih�hjX]�Vh�;K>�R+S&�>K9�R,,S�
dg�GK>� R/S(�9cY�[^cVaan&�>adlYVg�XdjaY�WZ�jhZY�dg�VYVeiZY�id�
VcVanhZ�igVXZh�[gdb�di]Zg�YdbV^ch(�K]^h�ldjaY�^ckdakZ�gZjh^c\�
djg�VcVanh^h� eg^b^i^kZh� VcY�edhh^Wan� ^ciZ\gViZ� i]Zb�l^i]�cZl�
YdbV^c'heZX^[^X� [ZVijgZh(

1IQTU]RKJMSKTZ

NZ�i]Vc`�:dW�<^EV^dad�VcY�Bd]c�>gdbbZnZg�[dg�egdidine'
^c\� VcY� hnhiZbh� ]Zae(� K]^h� ldg`� ^h� hjeedgiZY� ^c�eVgi�Wn� i]Z�
<Z[ZchZ�9YkVcXZY�IZhZVgX]�Hgd_ZXih�9\ZcXn�"<9IH9#�jcYZg�
;dcigVXi�Fd(�@I**++'+0';'**/0�VcY�@I**++'+1';'**.1(

BK-V#
e

d

d

Y
h'a
Y
K
-�

Y
d
Y

V#
c
V#
c
X g
h'a
YK-�

f
hc

Y
9

^ !
�

V#
c
V#
c
X gBYK

-

gc

V
h
d
e

Ŵ<
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