
��� ������� �	� �
� ��� ������������ ���
� � � � � �����! !"
#%$ � &'��()$ � � ��*!*'*��!�+��� *%,�-.�'/�* �
�

� ��

'2.8=�(</h/�h1ø9(56ø7(6ø�gö5(1&ø/(5ø1ø1�<h.6(.�
gö5(7ø0�%(./(17ø�'(öøù.(1/(5ø1ø1�)$.7g5�$1$/ø=ø�ø/(�

ø1&(/(10(6ø���
0�9HGDW�3$=$5/,2ö/8 0 �� +DPGL�(0(d 1 ���6LEHO�(5'2ö$1 2 ��

g=(7�
)DNW|U� DQDOL]L� ELUELULQGHQ� IDUNOÕ� YH� ELUELUOHUL\OH� LOLúNLOL� ROPD\DQ� IDNDW� ELU�

ELOLQPH\HQL�RUWD\D�oÕNDUÕS�DoÕNODPD\D�\DUGÕP�HGHFHN�|]HOOLNOHUL�ELU�DUD\D�WRSOD\DUDN�
EHOOL� ELU� IDNW|U� RODUDN� LQFHOHPH� NRQXVX� RODQ� ELU� \|QWHPGLU�� )DNW|U� DQDOL]L� S�
GH÷LúNHQOL� ROD\GD� ELUELUL\OH� LOLúNLOL� RODQ� GH÷LúNHQOHUL� WRSOD\DUDN� GH÷LúNHQ� VD\ÕVÕQÕ�
D]DOWPD\Õ� DPDoODU�� %X� DPDo� WHPHO� ELOHúHQOHU� \|QWHPLQGH� GH� JHUoHNOHúPHVL� LVWHQHQ�
GH÷LúNHQ� VHWLQLQ� ER\XWXQXQ� D]DOWÕOPDVÕ� RODQ� JHQHO� ELU� DPDoWÕU��)DNDW� EX� LNL� WHNQLN�
DUDVÕQGDNL� HQ� EHOLUJLQ� IDUN� WHPHO� ELOHúHQOHU� DQDOL]LQLQ� WRSODP� YDU\DQVÕ�
D\UÕúWÕUPDVÕGÕU�� )DNW|U� DQDOL]LQLQ� ELU� GL÷HU� DPDFÕ� LVH� GH÷LúNHQOHU� DUDVÕQGDNL�
LOLúNLOHUGHQ� \DUDUODQÕS� \HQL� \DSÕODUÕQ� RUWD\D� oÕNDUÕOPDVÕGÕU�� %|\OHFH� GH÷LúNHQOHU�
VÕQÕIODQDUDN�RUWDN�ELU�IDNW|U�\DSÕVÕ�ROXúWXUXODFDNWÕU��

%X� oDOÕúPDGD� 'RNX]� (\O�O� hQLYHUVLWHVL¶QGH� EXOXQDQ� W�P� IDN�OWHOHUGH� ���
VRUXOXN� ELU� DQNHW� \DSÕODUDN� |÷UHQFLOHUGHQ� �QLYHUVLWHGHQ� EHNOHQWLOHUL� DUDúWÕUÕOPDN�
LVWHQPLúWLU�� ����� NLúL� �]HULQGH� \DSÕODQ� EX� DQNHW� oDOÕúPDVÕQGD�� DQNHWH� NDWÕODQ�
|÷UHQFLQLQ�NLúLVHO�|]HOOLNOHUL�LOH�RQODUÕQ�\�NVHN�|÷UHWLPGHQ�EHNOHQWLOHUL�YH�RNXGXNODUÕ�
E|O�POHUL�� IDN�OWHOHUL� D\UÕFD� GHUV� LoHULNOHUL� YH� |÷UHWLP� �\HOHUL� LOH� LOJLOL� G�ú�QFHOHUL�
LQFHOHQPLúWLU�� %|\OHFH� ELUELUOHUL\OH� LOJLOL� RODQ� oRN� VD\ÕGD� LOLúNLOL� GH÷LúNHQ� RUWD\D�
oÕNPÕúWÕU�� %XUDGDQ� KDUHNHWOH� IDNW|U� DQDOL]L� \|QWHPL\OH� EX� GH÷LúNHQOHU� D]� VD\ÕGD�
ED÷ÕPVÕ]� IDNW|UH� LQGLUJHQHUHN� VRQXoODU� \RUXPODQPÕúWÕU�� %X� \RUXPODPD\D� JLGHQ�
V�UHo� LoHULVLQGH� NRUHODV\RQ� PDWULVLQLQ� IDNW|UOHúWLULOPHVL� WHPHOLQH� GD\DQÕODUDN� DOW�
\|QWHPOHU�LQFHOHQPLúWLU��

��*LULú�
)DNW|U� DQDOL]L�� YHULOHULQ� D]DOWÕOPDVÕ� YH� |]HWOHQPHVL� LoLQ� NXOODQÕODQ�

SURVHG�UOHUGHQ� ROXúPDNWDGÕU�� %X� DQDOL]� \|QWHPLQGH� ELUELUL\OH� LOJLOL� ELUoRN�
GH÷LúNHQ� VHWL� DUDVÕQGDNL� LOLúNLOHU� WHVW� HGLOLU� YH� EXQODU� ELUNDo� WHPHO� IDNW|UOH�
WHPVLO�HGLOLUOHU��9DU\DQV�DQDOL]L��oRNOX�UHJUHV\RQ�YH�GLVNULPLQDQW�DQDOL]LQGH�ELU�
GH÷LúNHQ�ED÷ÕPOÕ��GL÷HU�GH÷LúNHQOHU�ED÷ÕPVÕ]�RODUDN�J|]�|Q�QGH�WXWXOXU��)DNDW�
IDNW|U� DQDOL]LQGH� E|\OH� ELU� D\ÕUÕP� ROPDPDNWDGÕU� �0DOKRWUD������� ����������
$NVLQH�IDNW|U�DQDOL]L�S�GH÷LúNHQOL�ELU�ROD\GD�ELUELUL�LOH� LOLúNLOL�GH÷LúNHQOHUL�ELU�
DUD\D� JHWLUHUHN� D]� VD\ÕGD� \HQL� YH� RUWDN� LOLúNLVL]� GH÷LúNHQ� EXOPD\Õ�
�����������������������������������������������������������354�6�7�8!9	7�:<;>=	?'@ AB7�C!C!C�D E!=GFBH!I =�J ?)=�K E!=�E�L)M�N
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DPDoODPDNWDGÕU��7HPHO�ELOHúHQOHU�DQDOL]LQGH�GH�ROGX÷X�JLEL�ER\XW�LQGLUJHPH\H�
YH�ED÷ÕPOÕOÕN�\DSÕVÕQÕ�\RN�HWPH\H�oDOÕúÕU���7DWOÕGLO��������������

)DNW|U�DQDOL]L�|]HOOLNOH�DúD÷ÕGDNL�GXUXPODUGD�NXOODQÕOPDNWDGÕU��
��� 7HPHO� ER\XWODUÕ� YH� GH÷LúNHQOHULQ� ELU� VHWL� ER\XQFD� NRUHODV\RQODUÕQÕ�

DoÕNOD\DQ�IDNW|UOHUL�EHOLUOHPHGH�NXOODQÕOÕU��
��� 5HJUHV\RQ� \D� GD� GLVNULPLQDQW� DQDOL]L� JLEL� DQDOL]� \|QWHPOHULQGHNL�

LOLúNLOL�GH÷LúNHQOHULQ�VHWLQL�EHOLUOHPHN�LoLQ�NXOODQÕOÕU��0DOKRWUD�������������
��� %LULPOHULQ� ELUELUOHUL\OH� oRN� VD\ÕGDNL� LOLúNLOL� |]HOOLNOHUL� DUDVÕQGDQ�

ELUOLNWH� HOH� DOÕQDELOHFHN� GDKD� N�o�N� RODQ�� ELUELUOHUL\OH� LOLúNLVL]� IDNDW� ELU�
ELOLQPH\HQL� DoÕNODPDGD� \DUDUODQDELOHFHN� RODQODUÕQÕ� JUXSOD\ÕS� \HQL� ELU� LVLPOH�
IDNW|U�RODUDN�WDQÕPODPDN�LoLQ�NXOODQÕOÕU��

)DNW|U� DQDOL]L� WHPHO�ELOHúHQOHULQ�ELU�JHQHOOHPHVL�RODUDN�HOH�DOÕQDELOHFHN�
ELU� \|QWHPGLU��.RYDU\DQV�PDWULVL�\D�GD�NRUHODV\RQ�PDWULVLQGHQ�\DUDUODQÕODUDN�
KHVDSODQÕUODU�� (÷HU� YHUL� PDWULVLQGH� \HU� DODQ� GH÷LúNHQOHULQ� YDU\DQVODUÕ�
ELUELUOHULQGHQ� oRN� E�\�N� IDUNOÕOÕNODU� J|VWHUL\RUVD� YH� GH÷LúNHQOHULQ� |Oo��
ELULPOHUL�IDUNOÕ� LVH�VWDQGDUGL]H�YHUL�PDWULVOHULQGHQ�HOGH�HGLOHQ�NRYDU\DQV�\D�GD�
NRUHODV\RQ�PDWULVOHULQH�J|UH�IDNW|U�DQDOL]L�\DSÕOÕU���g]GDPDU��������������

��)DNW|U�$QDOL]L�0RGHOL�
0DWHPDWLNVHO� RODUDN�� KHU� ELU� GH÷LúNHQLQ� WHPHO� IDNW|U� GR÷UXVDO�

NRPELQDV\RQX� RODUDN� LIDGH� HGLOPHVL� EDNÕPÕQGDQ� IDNW|U� DQDOL]L� ELU� GHUHFH\H�
NDGDU�oRNOX�UHJUHV\RQ�DQDOL]LQH�EHQ]HUOLNOHU�J|VWHULU��

6WDQGDUGL]H� HGLOPLú� GH÷LúNHQOHULQ� IDNW|U� PRGHOL� DúD÷ÕGD� J|VWHULOGL÷L�
JLELGLU��

; � � �$ � � �) � ���$ � � �) � ���$ � � �) � ��������$ � � �) � ���Y � �X � � � � �����������
%XUDGD��
; � �L�LQFL�VWDQGDUGL]H�HGLOPLú�GH÷LúNHQ��
$ � �  �RUWDN� IDNW|U� M� �]HULQGH� L� LQFL� GH÷LúNHQLQ� VWDQGDUGL]H� HGLOPLú� oRNOX�

UHJUHV\RQ�NDWVD\ÕVÕ��
) �RUWDN�IDNW|U��
Y � �WHN�IDNW|U� L��]HULQGH�L�LQFL�GH÷LúNHQLQ�VWDQGDUGL]H�HGLOPLú�UHJUHV\RQ�

NDWVD\ÕVÕ��
X � �L�LQFL�GH÷LúNHQ�LoLQ�WHN�IDNW|U��
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P �RUWDN�IDNW|UOHULQ�VD\ÕVÕ��0DOKRWUD�������������
)DNW|UOHULQ� PD[LPXP� VD\ÕVÕ� GH÷LúNHQOHULQ� VD\ÕVÕQD� HúLW� ROPDVÕ�

P�PN�QG�U��$DNHU�YH�GL÷HUOHUL��������������7HN�IDNW|UOHU�KHU�ELU�GH÷LúNHQ�YH�
RUWDN� IDNW|UOHUOH� LOLúNLOHQGLULOPLúOHUGLU�� 2UWDN� IDNW|UOHU� EXQODUÕQ� J|]OHQPLú�
GH÷LúNHQOHULQ�GR÷UXVDO�NRPELQDV\RQX�úHNOLQGH�J|VWHULOPLúOHUGLU��

) � � �: � � �; � ���: � � �; � ���: � � �; � ��������: � � �; � � � � �����������
%XUDGD��
) � �L�LQFL�IDNW|U�Q�WDKPLQL��
: � �D÷ÕUOÕN�\D�GD�IDNW|U�VNRU�NDWVD\ÕVÕ��
N �GH÷LúNHQ�VD\ÕVÕGÕU��
$÷ÕUOÕ÷Õ� \D� GD� IDNW|U� VNRU� NDWVD\ÕVÕQÕ� VHoPHN�P�PN�QG�U�� E|\OHFH� LON�

IDNW|U� WRSODP�YDU\DQVÕQ�HQ�E�\�N�NÕVPÕQÕ�DoÕNODU��$UGÕQGDQ�D÷ÕUOÕNODUÕQ�LNLQFL�
VHWL� VHoLOPLú� ROPDOÕGÕU�� E|\OHFH� LNLQFL� IDNW|U� KDWDODUÕQ� YDU\DQVÕQÕQ� HQ� oR÷XQX�
KHVDSODU�� 'L÷HU� IDNW|UOHU� LoLQ� HN� D÷ÕUOÕNODUÕQ� VHoLOPHVL\OH� X\JXODPD\D� GHYDP�
HGLOHFHNWLU��%|\OHFH�IDNW|UOHU�WDKPLQ�HGLOPLú�RODFDNWÕU��øON�IDNW|U�YHULOHUGHNL�HQ�
\�NVHN�YDU\DQVÕ��LNLQFL�IDNW|U�LNLQFL�HQ�\�NVHN�YDU\DQVÕ�J|VWHUHFHN��GL÷HUOHUL�GH�
EXQX�WDNLS�HGHFHNWLU��0DOKRWUD�������������

)DNW|U� DQDOL]LQGH� IDNW|UOHULQ� EHOLUOHQPHVL� LoLQ� ELU� oRN� \|QWHP�
NXOODQÕOPDNWDGÕU�� %XQODU� WHPHO� ELOHúHQOHU� \|QWHPL�� HQ� oRN� EHQ]HUOLN� \|QWHPL��
D÷ÕUOÕNVÕ]� HQ� N�o�N� NDUHOHU� \|QWHPL�� JHQHOOHúPLú� HQ� N�o�N� NDUHOHU� \|QWHPL��
WHPHO� HNVHQ� IDNW|UL]DV\RQ� \|QWHPL�� DOID� IDNW|UL]DV\RQ� \|QWHPL� YH� L]OHQLP�
IDNW|UL]DV\RQ�\|QWHPLGLU��%X�\|QWHPOHU�LoLQGH�HQ�VÕN�NXOODQÕODQ�YH�JHQHO�NDEXO�
J|UP�ú� \|QWHP� WHPHO� ELOHúHQOHU� \|QWHPL� LOH� HQ� oRN� EHQ]HUOLN� \|QWHPLGLU�
�g]GDPDU��������������

��)DNW|U�$QDOL]L�øOH�øOLúNLOHQGLULOHQ�øVWDWLVWLNOHU�
)DNW|U� DQDOL]L� LOH� LOLúNLOHQGLULOHQ� LVWDWLVWLNOHU�� SRSXODV\RQGDNL� LOLúNL�

NXUXOPDPÕú� GH÷LúNHQOHUL� KLSRWH]OHUL� WHVW� HWPHN� LoLQ� NXOODQÕODQ� WHVW� LVWDWLVWL÷L�
RODQ� N�UHVHO� %DUWOHWW� WHVWL�� NRUHODV\RQ� PDWULVL�� GH÷LúNHQOHU� YH� IDNW|UOHU�
DUDVÕQGDNL� EDVLW� NRUHODV\RQX� J|VWHUHQ� IDNW|U� \�NOHPHVL� YH� JUDIL÷L�� L� LQFL�
GH÷LúNHQLQ�YDU\DQVÕQÕQ�N�RUWDN�IDNW|U�LOH�EHOLUOHQHQ�YDU\DQV�RUDQÕQÕ�EHOLUWHQ�YH�
IDNW|U�\�NOHULQLQ�NDUHOHULQLQ�WRSODPÕQD�HúLW�RODQ�NRPXQDOLWL��|]GH÷HUOHU��IDNW|U�
PDWULVL��IDNW|U�VNRUODUÕ��YDU\DQV�\�]GHVL��KDWDODU�YH�\Õ÷ÕQ�JUDIL÷LGLU�VFUHH�SORW���
$\UÕFD�EXQODUGDQ�EDúND�ELU�GL÷HU� WHVW� LVH�.DLVHU�0H\HU�2ONLQ��.02��WHVWLGLU��
%X�WHVW�IDNW|U�DQDOL]LQLQ�X\JXQOX÷XQ�WHVW�HWPHGH�NXOODQÕODQ�ELU�LQGHNVWLU��.02�
WHVWL� IDNW|U� VD\ÕVÕQÕ� EHOLUOHPHGH� NXOODQÕOÕU� YH� IDNW|U� VD\ÕVÕQÕQ� VÕIÕUGDQ� E�\�N�
RODQ� |]GH÷HUOHU� NDGDU� ROPDVÕQÕ� WHUFLK� HGHU�� )DNW|U� VD\ÕVÕQÕ� EHOLUOHPHGH�
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NXOODQÕODQ� ELU� GL÷HU� WHVW� LVH� \Õ÷ÕQ� JUDIL÷LGLU�� <Õ÷ÕQ� JUDIL÷LQGH� |]GH÷HUOHULQ�
D]DODQ� H÷LOLPOHULQL� J|VWHUHQ� YH� H÷LPLQ� ND\EROGX÷X� \D� GD� oRN� N�o�N� ROGX÷X�
QRNWD\D� NDGDU� RODQ� |]GH÷HUOHU� DOÕQDUDN� IDNW|UOHULQ� VD\ÕVÕ� EHOLUOHQLU� �� +DLU� YH�
GL÷HUOHUL�����������0DOKRWUD����������������&KXUFKLOO�����������������

��)DNW|U�'|QG�UPHVL�
)DNW|UOHULQ� \RUXPODQPDVÕQGD� HQ� |QHPOL� NRQX� IDNW|U� G|QG�UPHVLGLU��

)DNW|U�G|QG�UPHVL��HOGH�HGLOHQ�IDNW|UOHUH�GDKD� L\L�\RUXP�YHUHELOHFHN�ELoLPGH�
\HQL� IDNW|UOHUH� oHYLUPH� RODUDN� LIDGH� HGLOHELOLU�� '|QG�UPHGHNL� DPDFÕ� GDKD�
VRPXW�ELU�ELoLPGH�LIDGH�HGHELOPHN�LoLQ��7KXUVWRQH�WDUDIÕQGDQ�JHOLúWLULOHQ�EDVLW�
\DSÕ�LoLQ�|QHULOHQ�EHú�NRúXOD�EDNPDN�JHUHNLU���

���)DNW|U�PDWULVLQLQ�KHU�ELU�VDWÕUÕQGD�HQ�D]�ELU�WDQH�VÕIÕU�GH÷HU�ROPDOÕGÕU��
���)DNW|U�PDWULVLQGH�P�WDQH�RUWDN�IDNW|U�YDU�LVH�KHU�ELU�V�WXQGD�HQ�D]�P�

WDQH�VÕIÕU�GH÷HUL�EXOXQPDOÕGÕU��
��� )DNW|U� PDWULVLQGHNL� KHU� ELU� IDNW|U� oLIWLQLQ� ELULQGH� \�N� GH÷HUL�

J|U�O�UNHQ�|WHNLQGH�J|U�OPHPHOLGLU��
��� )DNW|U� PDWULVLQGHNL� KHU� ELU� IDNW|U� oLIWL� LoLQ� GH÷LúNHQOHULQLQ� E�\�N�

oR÷XQOX÷XQXQ�\�N�GH÷HUL�VÕIÕU�ROPDOÕGÕU��
��� )DNW|U� PDWULVLQGHNL� KHU� ELU� IDNW|U� oLIWL� LoLQ� VDGHFH� D]� VD\ÕGD�

GH÷LúNHQLQ�\�N�GH÷HUL�ROPDOÕGÕU���&RROH\��/RKQHV������������+DLU�YH�GL÷HUOHUL��
���������������

(÷HU� oHúLWOL� IDNW|UOHU� D\QÕ� GH÷LúNHQH� J|UH� \�NVHN� \�NOHPHOHUH� VDKLSVH�
IDNW|UOHUL� DoÕNODPDN� ]RUGXU� �0DOKRWUD�� ������ ������ '|QG�UPH� G�]HQOHQPLú�
IDNW|U�\�NOHPH�PDWULVLQLQ�\D�VDWÕUODUÕQÕQ�\D�GD�NRORQODUÕQÕQ�VDGHOHúWLULOPHVL\OH�
EDVLW�\DSÕ\D�VRNDU��$\YD]������������

)DUNOÕ� G|QG�UPH� \|QWHPOHUL�� IDUNOÕ� IDNW|UOHULQ� WHúKLVL\OH� VRQXoODQDELOLU��
)DNW|U� G|QG�UPHVLQGH� LNL� \|QWHP� NXOODQÕOPDNWDGÕU�� (÷HU� HNVHQOHU� GR÷UX�
DoÕODUGD�� NRQXPODUÕQÕ� GH÷LúWLUPHGHQ�� ��� GHUHFHOLN� DoÕ� LOH� G|QG�U�O�UVH�
G|QG�UPH� �GLN� G|QG�UPH�� RODUDN� DGODQGÕUÕOPDNWDGÕU�� øNLQFL� \|QWHP� LVH� KHU�
IDNW|U�Q� ELUELULQGHQ� ED÷ÕPVÕ]� RODUDN� G|QG�U�OG�÷�� �H÷LN� G|QG�UPH�GLU�� %X�
G|QG�UPHGH� HNVHQOHULQ� ELUELUOHULQH� GLN� ROPDVÕ� JHUHNOL� GH÷LOGLU�� 'LN�
G|QG�UPHGH� WHN� ELU� DoÕ\D� JHUHNVLQLP�GX\XOXUNHQ�� H÷LN� G|QG�UPHGH� LNL� IDUNOÕ�
DoÕ�EXOXQPDNWDGÕU��

'LN�G|QG�UPH�\|QWHPOHULQGH�TXDUWLPD[��YDULPD[�YH�HTXLPD[�\|QWHPOHUL�
YDUGÕU�� 4XDUWLPD[� \|QWHPL� LNL� IDNW|U� ROPDVÕ� GXUXPXQGD� HQ� L\L� VRQXo� YHUHQ�
\|QWHPOHUGHQ� ELULGLU�� %X� \|QWHPGH� EDVLW� \DSÕ\D� XODúPDGD� IDNW|U� \�NOHPH�
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PDWULVLQLQ�VDWÕUODUÕ�J|]�|Q�QGH�EXOXQGXUXOXU��4XDUWLPD[�\|QWHPL�EDVLW�\DSÕODUÕQ�
NXUXOPDVÕQGD�oRN�EDúDUÕOÕ�VRQXoODU�YHUPHNWHGLU��

�%X� \|QWHPLQ� WDP� WHUVL� RODQ� \|QWHP�YDULPD[�\|QWHPLGLU��%X�\|QWHPGH�
EDVLW� \DSÕ\D� XODúPDGD� IDNW|U� \�NOHPH�PDWULVLQLQ� V�WXQODUÕQD� |QFHOLN� YHULU� YH�
KHU� V�WXQGDNL� \�N� GH÷HUOHUL� �
H� \DNODúWÕUÕOÕUNHQ� JHUL\H� NDODQ� oRN� VD\ÕGD� \�N�
GH÷HUL��
D�\DNODúWÕUÕOÕU��9DULPD[�|Oo�W�Q��PD[LPL]H�HGHQ�VDGHFH�YH�VDGHFH�WHN�
ELU� IDNW|U� \�NOHPH�PDWULVL� YDUGÕU��%X� \|QWHPGH� GH� GL÷HU� \|QWHPOHUGH�ROGX÷X�
JLEL� IDNW|U� YDU\DQVODUÕQÕQ�PDNVLPXP� ROPDVÕQÕ� VD÷OD\DFDN� ELoLPGH� G|QG�UPH�
\DSÕOÕU�� %X� \|QWHP� IDNW|UOHULQ� GLN� G|QG�UPHOHULQL� HOGH� HGHQ� ELU� DQDOLWLN�
\DNODúÕP�RODUDN�oRN�L\L�VRQXoODU�YHUPHNWHGLU���

'LN� G|QG�UPHGHNL� VRQ� \|QWHP� LVH� TXDUWLPD[� YH� YDULPD[� \DNODúÕPODUÕ�
DUDVÕQGD�NDODQ�ELU�\DNODúÕP�RODQ�HTXLPD[�\|QWHPLGLU��(TXLPD[�\|QWHPL�GL÷HU�
LNL� GLN� G|QG�UPH� \|QWHPOHULQH� QD]DUDQ� oRN� HQGHU� NXOODQÕODQ� ELU� \|QWHPGLU�
�+DLU�YH�GL÷HUOHUL�����������������7DWOÕGLO����������������0DOKRWUD������������
�����&RROH\��/RKQHV����������������&KXUFKLOO�������������

(NVHQOHU� X\JXQ� DoÕODUGD� V�UG�U�OPH]VH� YH� IDNW|UOHU� ED÷ÕQWÕOÕ� LVH��
G|QG�UPH� �H÷LN� G|QG�UPH�� RODUDN� DGODQGÕUÕOPDNWDGÕU�0DOKRWUD�� ������ ������
(÷LN� G|QG�UPH� GH� GLN� G|QG�UPH� JLELGLU�� )DNDW� DUDODUÕQGDNL� IDUN� H÷LN�
G|QG�UPHQLQ� G|QG�U�OP�ú� IDNW|UOHULQ� DUDVÕQGDNL� V�UG�U�OHQ� ED÷ÕPVÕ]OÕ÷ÕQ�
\HULQH�LOLúNLOHQGLULOPLú�IDNW|UOHUH�L]LQ�YHUPHVLGLU��+DLU�YH�GL÷HUOHUL��������������
(÷LN�G|QG�UPHOHU� DUDVÕQGD�HQ�\D\JÕQ�RODUDN�NXOODQÕODQODU�REOLPD[��TXDUWLPLQ��
FRYDULPLQ�� ELTXDUWLPLQ�� REOLPLQ� YH� ELQRUDPLQ� \|QWHPOHULGLU� �7DWOÕGLO�� ������
������

'|QG�UPH� \|QWHPOHULQGHQ� GLN� H÷LN� G|QG�UPHOHULQ� KDQJLVLQLQ�
NXOODQÕODFD÷ÕQD�GDLU�KHUKDQJL�ELU�EHOLUOH\LFL�NXUDO�JHOLúPHPLúWLU��)DNDW�ELU�oRN�
ELOJLVD\DU� SURJUDPÕQGD� ELU� GLN� G|QG�UPH� \|QWHPL� RODQ� YDULPD[� \|QWHPL�
NXOODQÕOPDNWDGÕU��(÷LN�G|QG�UPH�LVH�SRSXODV\RQGDNL�IDNW|UOHULQ�J�oO��ELoLPGH�
ED÷ÕQWÕOÕ�RODFDNODUÕ�PXKWHPHO�J|U�OG�÷�QGH�NXOODQÕOPDVÕ� WDYVL\H�HGLOPHNWHGLU��
6RQXo�RODUDN�EX�LNL�\|QWHPGHQ�KDQJLVLQLQ�VHoLOHFH÷L�DUDúWÕUPDFÕQÕQ�GHQH\LPLQH�
YH�YHULOHULQ�\DSÕVÕQD�ED÷OÕ�ROPDNWDGÕU��+DLU�YH�GL÷HUOHUL�������������0DOKRWUD��
�����������7DWOÕGLO��������������

��.RUHODV\RQ��0DWULVLQLQ��YH��$UWÕNODU��.RUHODV\RQ��0DWULVLQLQ��<HQLGHQ��(OGH��(GLOPHVL��YH��
0RGHO��8\XPX�

%LU� IDNW|U�� RULMLQDO� GH÷LúNHQOHULQ� GR÷UXVDO� ELOHúNHVL� ROGX÷XQGDQ�RULMLQDO�
GH÷LúNHQOHULQ� oHúLWOL� JUXSODUD� E|O�QG�÷��� KHU� IDNW|U�Q� RULMLQDO� GH÷LúNHQ�
JUXEXQXQ� RUWDODPDODUÕQGDQ� JHoWL÷L� YH� W�P� IDNW|UOHULQ� oRN� D]� ELU� ND\ÕSOD�
GH÷LúNHQ�X]D\ÕQÕ�NDSVDGÕ÷Õ�G�ú�Q�O�UVH�HOGH�HGLOHQ�VRQXoODUÕQ�WHN�ROXPVX]OX÷X�
IDNW|UOHULQ� ELUELULQGHQ� ED÷ÕPVÕ]� ROPDPDVÕGÕU�� $QFDN� HOGH� HGLOHQ� VRQXoODUÕQ�
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\DSÕODQ� G|Q�ú�POHUOH� GLN� IDNW|U� \�NOHUL� PDWULVLQH� G|Q�úW�U�OHELOPHVL�� oRNOX�
JUXSODQGÕUPD� \|QWHPLQL� |Q� SODQD� oÕNDUPDNWDGÕU� �%X� GD� NRUHODV\RQ�PDWULVLQLQ�
YH�DUWÕNODU�NRUHODV\RQ�PDWULVLQLQ�\HQLGHQ�HOGH�HGLOPHVL�LOH�P�PN�Q�ROPDNWDGÕU�
�7DWOÕGLO������������������

)DNW|U� DQDOL]LQGHNL� VRQ� DGÕP� PRGHO� X\XPXQXQ� EHOLUOHQPHVLQL�
JHUHNWLUPHNWHGLU�� )DNW|U� DQDOL]LQLQ� DOWÕQGD� \DWDQ� WHPHO� NDQÕ�� GH÷LúNHQOHU�
DUDVÕQGD� J|]OHQHQ� ED÷ÕQWÕQÕQ� RUWDN� IDNW|UOHUH� DWIHGLOHELOHFH÷LGLU�� %X� QHGHQOH��
GH÷LúNHQOHU�DUDVÕQGDNL�NRUHODV\RQODU��GH÷LúNHQOHU�YH�IDNW|UOHU�DUDVÕQGDNL�WDKPLQ�
HGLOHQ� NRUHODV\RQODUGDQ� oÕNDUÕODELOLU� YH\D� \HQLGHQ� ROXúWXUXODELOLU�� *|]OHQPLú�
NRUHODV\RQODU� DUDVÕQGDNL� IDUNOÕOÕNODU�� PRGHO� X\XPXQD� NDUDU� YHUPHN� LoLQ�
DUDúWÕUÕODELOLU��0DOKRWUD������������������

��8\JXODPD�
�����$UDúWÕUPDQÕQ�$PDFÕ�
%X� oDOÕúPDGD� 'RNX]� (\O�O� hQLYHUVLWHVL
QGHNL� W�P� IDN�OWH� YH� \�NVHN�

RNXOODUGD�� ����� NLúL� �]HULQGH�� ��� VRUXOXN� ELU� DQNHW� \DSÕODUDN� |÷UHQFLOHULQ�
�QLYHUVLWHGHQ� EHNOHQWLOHUL� DUDúWÕUÕOPDN� LVWHQPLúWLU�� %X� GXUXP� J|]� |Q�QGH�
EXOXQGXUXODUDN�� |÷UHQFLOHULQ� DQNHWH� YHUGLNOHUL� FHYDSODUÕQ� ÕúÕ÷Õ� DOWÕQGD� IDNW|U�
DQDOL]L� LOH�HOGH�HGLOHQ� IDNW|U�VRQXoODUÕ� LQFHOHQHUHN�X\JXQ�G|QG�UPH� WHNQLNOHUL�
X\JXODQPÕúWÕU��'|QG�UPH� WHNQLNOHUL� VRQXFXQGD� HOGH� HGLOHQ� IDNW|UOHULQ� WRSODP�
YDU\DQVÕQ� QH� NDGDUÕQÕ� DoÕNODGÕ÷Õ� J|U�OP�ú� YH� E|\OHFH� X\JXQ� \RUXPODU�
\DSÕOPÕúWÕU��

�����dDOÕúPDGD�.XOODQÕODQ�9HULOHU�YH�'H÷LúNHQOHULQ�7DQÕPODQPDVÕ�
'RNX]� (\O�O� hQLYHUVLWHVLQGH� � W�P� IDN�OWH� YH� \�NVHN� RNXOODUGDQ� �����

ELUH\� �]HULQGH� oDOÕúÕOPÕúWÕU�� <DSÕODQ� DQNHW� oDOÕúPDVÕQGD� DQNHWH� NDWÕODQ�
|÷UHQFLOHULQ�NLúLVHO�|]HOOLNOHUL��RNXGXNODUÕ�E|O�POHUL��IDN�OWHOHUL��GHUV�LoHULNOHUL�
YH� |÷UHWLP� �\HOHUL� LOH� LOJLOL� G�ú�QFHOHUL� LQFHOHQPLúWLU�� g÷UHQFLOHU� DQNHW�
IRUPXQGDNL�W�P�VRUXODUD�FHYDS�YHUPHOHUL�KDOLQGH�DQDOL]H�GDKLO�HGLOPLúOHUGLU��

%X� oDOÕúPDGD� IDNW|U� DQDOL]L� WRSODP� RQ� VHNL]� WDQH� GH÷LúNHQH�
X\JXODQPÕúWÕU�� %XQODU� �QLYHUVLWH�'���� IDN�OWH�'���� ELQDODU�'���� NDQWLQ�'����
N�W�SKDQH�'���� ODERUDWXDUODU�'���� ELOJLVD\DU� LPNDQODUÕ�'���� |÷UHWLP�
�\HOHUL�'���� DUDúWÕUPD� J|UHYOLOHUL�'���� |÷UHQFL� LúOHUL�'����� WHPL]OLN�'�����
ÕVÕQPD�'����� EDKoH� G�]HQOHQPHVL�'����� NDPS�V� LPNDQODUÕ�'����� VSRU�
DODQODUÕ�'����� VRV\DO� HWNLQOLNOHU�'����� PHGLNR� LPNDQODUÕ�'���� YH�
\HPHNKDQH�'���� GH÷LúNHQOHULGLU�� g÷UHQFLOHU� NHQGLOHULQH� VD÷ODQDQ� LPNDQODUD�
J|UH�EX�GH÷LúNHQOHUH��� LOH�����DUDVÕQGD�SXDQ�YHUPLúOHU�YH�DQDOL]GH�NXOODQÕODQ�
YHULOHU�EX�úHNLOGH�HOGH�HGLOPLúWLU��

�
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�
�����$UDúWÕUPDGD�.XOODQÕODQ�<|QWHP�
$UDúWÕUPDGD� NXOODQÕODQ� \|QWHP� IDNW|U� DQDOL]L� \|QWHPLGLU�� )DNW|U�

DQDOL]LQGH� IDNW|UOHULQ� EHOLUOHQPHVL� LoLQ� WHPHO� ELOHúHQOHU� \|QWHPLQGHQ�
\DUDUODQÕOPÕúWÕU��<XNDUÕGDNL�SDUDJUDIWD�EHOLUWLOGL÷L��]HUH�ELU�NRUHODV\RQ�PDWULVL�
NXUXOPXúWXU�� .Õ\PHW� DQOD\ÕúÕ� EX� PDWULVLQ� WHWNLNLQGHQ� \DUDUODQDUDN� ROPXúWXU��
8\JXQ� RODQ� IDNW|U� DQDOL]L� LoLQ� GH÷LúNHQOHU� LOLúNLOHQGLULOPLú�ROPDOÕGÕU�� 3UDWLNWH�
EX� GXUXP� oRNoD� NXOODQÕOPDNWDGÕU�� (÷HU� W�P� GH÷LúNHQOHU� DUDVÕQGDNL�
NRUHODV\RQODU� N�o�N� LVH� IDNW|U� DQDOL]L� X\JXQ� ROPDPÕú� RODELOLU�� 'H÷LúNHQOHULQ�
KHP� ELUELUOHUL\OH� \�NVHN� ELU� úHNLOGH� LOLúNLOHQGLULOPLú� ROPDODUÕQÕ� KHP� GH� D\QÕ�
IDNW|U� \D� GD� IDNW|UOHUOH� \LQH� \�NVHN� ELU� úHNLOGH� LOLúNLOL� ROPDODUÕ� EHNOHQLU�
�0DOKRWUD�������������������

(÷HU� LVWDWLVWLNL� � WHVW� IDNW|UOHULQ�DQODPOÕOÕ÷Õ� LoLQ�X\JXODQÕ\RUVD�QRUPDOOLN�
JHUHNOLGLU��$QFDN�EX�WHVWOHU�oRN�D]�NXOODQÕOPDNWDGÕU��+DWWD�QRUPDOOLN�YDUVD\ÕPÕ�
oL÷QHQGL÷LQGH� GL÷HU� YDUVD\ÕPODUÕQ� JHoHUOLOL÷LQL� \LWLUGL÷L� NDEXO� HGLOLU�� %XQD�
NDUúÕQ� GL÷HU� YDUVD\ÕPODUÕQ� VD÷ODQPDVÕ� QRUPDOOLN� YDUVD\ÕPÕQÕQ� J|]� DUGÕ�
HGLOHELOHFH÷LQL�J|VWHULU��+DLU�YH�GL÷HUOHUL�����������������%|\OHFH�oDOÕúPDPÕ]GD�
EX� DoÕNODPDODU� YH� PHUNH]L� OLPLW� WHRUHPL� ÕúÕ÷Õ� DOWÕQGD� GH÷LúNHQOHULQ� QRUPDO�
GD÷ÕOGÕ÷Õ�YDUVD\ÕOPÕúWÕU��

.RUHODV\RQ� PDWULVLQLQ� DQDOL]L� LVH� .02� YH� N�UHVHO� EDUWOHWW� WHVWL� LOH�
LQFHOHQPLúWLU�� %|\OHFH� IDNW|U� DQDOL]LQLQ� X\JXQ� ROXS� ROPDGÕ÷ÕQD� NDUDU�
YHULOPLúWLU�� $UGÕQGDQ� ER\XWODUÕ� ROXúWXUPDGD� WHúKLV� HGLOHQ� NRP�QDOLWLOHUH�
EDNÕOPÕúWÕU�� d�QN�� EXUDGD� RUWDN� YDU\DQV� LOH� LOJLOHQLOGL÷LQGHQ� NRP�QDOLWLOHUH�
EDNÕOPDNWDGÕU��

)DNW|UOHULQ�VD\ÕVÕQÕ�EHOLUOHPHN�LoLQ�LVH�\Õ÷ÕQ�JUDIL÷LQH�EDNÕOPÕú�YH�oÕNDQ�
JUDIL÷H� J|UH� ELU� VRQXFD� YDUÕODUDN� IDNW|UOHULQ� VD\ÕVÕQÕQ� NDo� ROPDVÕ� JHUHNWL÷L�
�]HULQGH�GXUXOPXúWXU��)DNW|U�LOH�GH÷LúNHQ�DUDVÕQGDNL�NRUHODV\RQX�LIDGH�HGHQ�YH�
KHU� ELU� IDNW|U� LoLQ� KHVDSODQDQ� IDNW|U� \�NOHULQGHQ� VRQUD� IDNW|U� VNRUODUÕ�
KHVDSODQPÕúWÕU�� )DNW|U� DQDOL]LQGH� WHPHO� ELOHúHQOHU� \|QWHPL� IDNW|U� VNRUODUÕQÕ�
EHOLUOHPHN� LoLQ� HQ� N�o�N� NDUHOHU� \|QWHPLQGHQ� \DUDUODQÕU�� %X� \DNODúÕPGD�
VSHVLILN� YDU\DQVODUÕQ� ELUELULQH� HúLW� \D� GD� \DNODúÕN� HúLW� ROGX÷X� YDUVD\ÕPÕQGDQ�
\DUDUODQÕU�� �g]GDPDU�� ������ �����$UGÕQGDQ� IDNW|U� DQDOL]LQGH� HQ� |QHPOL� NRQX�
RODQ� IDNW|U� G|QG�UPHVL� \DSÕOPÕúWÕU� %XQXQ� LoLQ� HQ� X\JXQ� \|QWHPLQ� GLN�
G|QG�UPH�ROGX÷XQD�NDUDU�YHULOPLú�YH�GLN�G|QG�UPH�\|QWHPOHUL�X\JXODQPÕúWÕU��
'LN� G|QG�UPH� \|QWHPOHULQGHQ� YDULPD[�� TXDUWLPD[� YH� HTXLPD[� \|QWHPOHUL�
ELUELUOHULQH�\DNÕQ�VRQXoODU�YHUPLúOHUGLU��)DNDW�YDULPD[�\|QWHPLQGH�oÕNDQ�IDNW|U�
NDWVD\ÕODUÕ� GDKD� \�NVHN� ROGX÷XQGDQ� EX� \|QWHPLQ� VRQXoODUÕ� HOH� DOÕQPÕú� YH�
\RUXPODQPÕúWÕU��.RUHODV\RQ�PDWULVL�YH�DUWÕNODU�NRUHODV\RQ�PDWULVL�\HQLGHQ�HOGH�
HGLOGLNWHQ�VRQUD�VRQ�RODUDN�IDNW|UOHU�DoÕNODQDUDN�PRGHOLQ�X\XPX�EHOLUOHQPLúWLU��
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�����)DNW|U�$QDOL]L�6RQXoODUÕ�
�������.RUHODV\RQ�0DWULVL�LOH�.02�7HVWL�YH�%DUWOHWW�7HVWL�6RQXoODUÕ�

7DEOR���.RUHODV\RQ�0DWULVL�
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7DEOR���.02�YH�%DUWOHWW�7HVWL�6RQXoODUÕ�
¦�§©¨�ª ª «�¬�

¦�®�¯ °	±�°+²�³µ´+¯ ¶ ² °.¶ ¶'·)°
± ¶ ¸ ¹�¸ º ¹[´+¯ °µ»�°+¼�°+¯ ¸ ½[¾[¿[«[ª ½OÀ+Á
± °.¯ Â[°	± ¶ ² ¸ ¹�¹[´+¶ ±�´.Ã[Ä ±�Ä À	¿�Å

Æ�Ç °.ÈÉ»�®�Ê	°5Ã[¸ ª Á�Á�Á

�
%XUDGD� .DLVHU�0H\HU�2ONLQ�.02�� GH÷HULQH� EDNÕOGÕ÷ÕQGD�� EX� GH÷HULQ�

������!���������
LQ��VW�QGH�ROGX÷X�J|U�OPHNWHGLU��.�UHVHO�EDUWOHWW� WHVWL�GH÷HUL�
LVH�NRUHODV\RQ�PDWULVLQLQ�|]GHú�PDWULV�ROGX÷X�ERú�KLSRWH]L�UHG�HWPLúWLU��%|\OHFH�
NRUHODV\RQ�PDWULVLQLQ�DQDOL]L� LoLQ� IDNW|U� DQDOL]L�\|QWHPLQLQ�X\JXQ�ELU�\|QWHP�
ROGX÷X�NDEXO�HGLOPLú�ROXU���

�
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�������.RP�QDOLWLOHU�

7DEOR���.RP�QDOLWLOHU�ËnÀ ËÌ ËGÅ ËÌ½ Ë�¿ ËGÍ ËG¾ Ë�« ËG¬
Á'ª Í�Á�Í�Í�� Á'ª Í�¬�Å�«�¿�½ Á'ª ¿[«�¾��½'« Á'ª ½[Á[¿!À.½'« Á'ª Å�Á�Í�½�¿�Å Á'ª ¿�Á)À�À+Í�« Á'ª ½[Å[¿�Í�« Á'ª ¿�¬[¿[«�¬)À Á'ª ¿�[Í�Å��½
ËnÀ+Á ËnÀ�À ËnÀ. ËnÀ+Å Ë<À.½ ËnÀ	¿ ËnÀ+Í ËnÀ+¾ ËnÀ
«
Á'ª Å�¬�«
Å�¾�¾ Á'ª ½�½'«�¬)À. Á'ª ¿�½[Å�¾�¾[¿ Á'ª ½[Á[¿�¬�Å�Í Á'ª ¿[«�Á�Á[¿� Á'ª ¿!À+Á�¿�Í�¾ Á'ª ¿[«�Í�«�¾ Á'ª ½[Á[¿�½�� Á'ª ½�½�½�[Í

.RP�QDOLWLOHU� IDNW|U�VRQXoODUÕQÕQ� L\L�ROXS�ROPDGÕ÷ÕQÕ�DQOD\DELOPHN�LoLQ�
LQFHOHQPHNWHGLU�� L� LQFL� GH÷LúNHQ� YDU\DQVÕQÕQ�� N� RUWDN� IDNW|U� LOH� EHOLUOHQHQ�
YDU\DQV� RUDQÕQÕ� EHOLUWHQ� NRP�QDOLWL� IDNW|U� \�NOHULQLQ� NDUHOHULQLQ� WRSODPÕQD�
HúLWWLU�� 7DEOR\D� J|UH� EX� RQ� VHNL]� GH÷LúNHQLQ� �o� IDNW|U� WDUDIÕQGDQ� DoÕNODQPD�
RUDQODUÕ�VÕUDVÕ\OD�����������������������������������������������������������
�� ���� �� ���� �� ���� ����� ����� �� ���� �� ��� YH� �� ��� G�U�� %X� RUDQODU�
IDNW|UOHúWLUPH�VRQXoODUÕQÕQ�X\JXQ�ROGX÷XQX�YH�EX�QHGHQOH�G|UG�QF��ELU�IDNW|U�
DUDPDQÕQ�JHUH÷L�EXOXQPDGÕ÷ÕQÕ�LIDGH�HWPHNWHGLU��
�����������������$oÕNODQPÕú�7RSODP�9DU\DQV�

7DEOR���$oÕNODQPÕú�WRSODP�YDU\DQV�Î Ï Ð�Ñ
Ò Ó Ô Õ Ô Ö Ï Ô Ö ×5Ø Ö Ô Ù Ú Û
Ï Ü Ý Þ'Ü ß
à
á Ð Ï Ô Þ[Ô Ï Ô Ö Ú Ý�â�Ü Ð Ø Ö ã Ü Ï Þ�Ü ßä5å æ Ï Ø Þ�Ï Ø Ö Ü ×.Ø Ö Ô Ù Ú Û	Ï Ü Ý Þ'Ü ß
à�á Ð Ï Ô Þ[Ô Ï Ô Ö Ú Ý[ç+è Ý Ó á Ö á Ï Þ�á ßä.å æ Ï Ø Þ�Ï Ø Ö Üé Ø Ð ã è Ö Ï Ô Ö ä.å æ Ï Ø Þ ê	Ø Ö ë Ø Ý Ù�ì�Ù Úí×+á Þ�á Ï Ø ã Ú î5ì�Ù Ú ä5å æ Ï Ø Þïê+Ø Ö ë Ø Ý Ùì�Ù Ú ×+á Þ�á Ï Ø ã Ú î5ì�Ù Ú ä.å æ Ï Ø Þ ê+Ø Ö ë Ø Ý Ùì[Ù Ú ×.á Þ[á Ï Ø ã Ú î�ì�Ù Ú
ð ñ�ò ð ó ô õ ö�ð ÷ ó�ò ð ñ ø ø ñ�ð ÷ ó�ò ð ñ ø ø ñ5ð ñ ò ð ó ô õ ö�ð ÷ ó�ò ð ñ ø ø ñ�ð ÷ ó�ò ð ñ ø ø ñ�ð ÷ ò ð ñ5ð ô ó ÷ ð ù ò ø ñ ñ ÷ ø ð ù ò ø ñ ñ ÷ ø
ú ð ò ø ú õ ù ñ õ ÷ õ ò ó ô ÷ ð ø ù ó ó ú�ò ñ ø õ ù ð õ ð ò ø ú õ ù ñ õ ÷ õ ò ó ô ÷ ð ø ù ó ó ú�ò ñ ø õ ù�ð õ ÷ ò ð ú ö�ð ù ö ù ð ù ò ÷ ÷ ó ú õ ú ÷ ó ò ô ö ö ñ ÷ ú
÷ ð ò ÷ ö ÷ ô õ ô�ð ù ò ú ó ó ÷ õ ÷ ñ ó ô ò ô ö ÷�ð ö ú ð ò ÷ ö ÷ ô õ ô�ð ù ò ú ó ó ÷ õ ÷ ñ ó ô ò ô ö ÷ ð ö ú ú�ò ù ö ö ó ó ó ñ ð ø ò ö ö ú ó ù ó ô ò ô ö ÷�ð ö ú
ó ö ò ô õ ö ó ô ö ó ø ò ó ó ù�ð ñ ô ø ø ò ÷ ø ö ú ù�ð
ø ö ò ô ó ú ö ø ó ú ø ò ú ÷ ÷ ñ ÷ ó ñ ñ ö ò ø õ ÷ ô ö ø
ñ ö ò õ ø ö ñ ù ð ð ó ò ù ú ø ô ø ö ÷ ñ ø ò ÷ ö ô õ ø ñ
ù ö ò õ ö ø ð ð ù ø ó ò ó ù ú õ ù ó õ ñ ô ò ù õ ú ù ÷�ð
õ ö ò ù ú5ð ú ñ�ð õ ó ò ö ö ù ö ð ù ÷ ò ù õ ô ù ó5ð
ô ö ò ñ ÷ ö ô�ð ñ ÷ ÷ ò ø ö ø ö ô ö ù ù ù ò ú ô ó õ ÷�ð
ð ö ö ò ñ ú ø ñ ö ó ù ÷ ò ó ù ø ø õ�ð ù õ ö ò ù ù ö ó�ð ÷
ð ð ö ò ø ù ó ÷ ö ö õ ÷ ò ð ô ö ø ø ô õ õ ÷ ò ô ñ ö ô ù ÷
ð ú ö ò ø ÷ ô ù ô ù ú ò ô ô õ õ ù�ð ô õ ñ�ò ô ø ô õ ó ø
ð ÷ ö ò ó ù ñ ó ö ñ5ð ú ò ñ ó ñ ù ö ö ñ õ ô ò ñ ö ñ ø ó ø
ð ó ö ò ó ÷ ú ñ ÷ ñ ñ ú ò ó ö ÷ ø ÷ ñ ñ ô ú�ò ö ð ö ö õ ú
ð ø ö ò ó ú5ð ñ ÷ ñ5ð ú ò ÷ ó ú ó ú ú õ ô ó�ò ÷ ø ú ø ö ø
ð ñ ö ò ÷ ô ö�ð ø õ ú ò ð ñ ù ø ó ó ñ ô ñ�ò ø ú ö ö ó ô
ð ù ö ò ÷ ø ö ú ó ÷ ø ð ò ô ó ø ù ô ù ó ô õ ò ó ñ ø õ ó ù
ð õ ö ò ú ù ñ�ð ó ù ñ ð ò ø ÷ ó�ð ø ÷ ú ð ö ö
)DNW|UOHU� LoLQ�|]GH÷HUOHU�EHNOHQGL÷L�JLEL�'��IDNW|U�QGHQ�'���IDNW|U�QH�

GR÷UX� |QHP� VÕUDVÕQD� J|UH� D]DOPDNWDGÕU�� 2Q� VHNL]� IDNW|U� LoLQ� WRSODP� YDU\DQV�
KHVDSODQGÕ÷ÕQGD� VRQXo� ��� ROPDNWDGÕU�� %X� GD� GH÷LúNHQOHULQ� VD\ÕVÕQD� HúLW�
ROPDNWDGÕU�����)DNW|U� WRSODP�YDU\DQVÕQ������������� LGLU��$\QÕ�úHNLOGH� LNLQFL�
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IDNW|U� LVH�WRSODP�YDU\DQVÕQ���������������YH��o�QF��IDNW|U�LVH�������������
VÕGÕU��

�������<Õ÷ÕQ�*UDIL÷L�
*UDILN���<Õ÷ÕQ�*UDIL÷L�
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)DNW|U� DQDOL]LQGH� NXOODQÕOPÕú� RODQ� IDNW|UOHULQ� VD\ÕVÕQÕ� EHOLUOHPHN� LoLQ�

\Õ÷ÕQ� JUDIL÷LQH� EDNÕOGÕ÷ÕQGD� IDNW|U� VD\ÕVÕQÕQ� LNL� LOH� G|UW� DUDVÕQGD� ELU� GH÷HU�
ROGX÷X�J|U�OPHNWHGLU��%X�QHGHQOH�IDNW|U�VD\ÕVÕQÕQ��o�RODUDN�DOÕQPDVÕQÕQ�X\JXQ�
ELU�VD\Õ�ROGX÷XQD�NDUDU�YHULOPLúWLU���

�������'|QG�U�OP�ú�)DNW|U�0DWULVL�LOH�)DNW|U�6NRU�.DWVD\ÕODUÕ�
7DEOR���'|QG�U�OP�ú�)DNW|U�0DWULVL�YH�)DNW|U�6NRU�.DWVD\ÕODUÕ�0DWULVL�

'|QG�U�OP�ú�)DNW|U�0DWULVL� �����)DNW|U�6NRU�.DWVD\ÕODUÕ���� �  !#" $ % " ��� �  ! " $ % "h r u h r u
&Oh '#( u )+h *	+ , r ( u#- . ( / -#- + ( h r�- ( , )#- ( r�' 0
&�r -�( u�' . *	+ , r ( u#- u ( - )	h + ( h )�, ( ,�u ) ( u r#-
&'u ( -�u ) ( h . - ( h .#/ ( u ,#. + ( ,#0 0 + ( , )�u
&�) ( r�.#' ( .#- 01+ /#( h ,#- *	+ , r ( ,.h . ( r�- , + ( h ' /
&2. ( u )�u ( u ) ) ( r#/#. ( , /+h ( ,#/ , ( ,�u r
&2/ ( .#-#' r�( / r#. *	+ , r ( )#,�' ( r r5u + ( h ' 0 ( h )#.
&2- ( /+h , ( r5u u 0#( ' 0�u *	+ , r ( r�u#- + ( , r+h + ( ,#- )
&3' ( h - r ( h�h 0 ( - )5u + ( , u#0 + ( h r�u ( u#/ /
&20 ( u#,#'4+ .#( ,#/ / *	+ , u ( / .#- ( , / ) + ( r�, , ( u r#/
&Oh , ( . r#. ( u#, 0 ( h /�u ( h -+h ( , r#. + ( , ) r
&Oh�h ( . )#0 ( h / , ( u )�0 ( h ' 0 + ( ,#0 0 ( ,�' 0
&Oh r ( - r ) ( h u 01+ u#( 0 .�u *	+ ,�u ( u r�/ + ( ,#- ) + ( h r#-
&Oh u + ( h , u ( .#- r ( r#/+h + ( r#,�u ( r�- / ( , )�u
&Oh ) ( r�r ) ( /#..h ( u r�/ + ( , /�' ( r5u - ( ,+h 0
&Oh . ( )�, / ( .#/ / ( h .#0 ( , /#, ( h ' ' + ( ,�'5h
&Oh / ( h ,.h ( -#, 0 ( r#-+h + ( h u�u ( u#, . + ( ,#, -
&Oh - ( u#/#' ( .#, 0 ( h ,+h ( , /+h ( h - - + ( ,#0 /
&Oh ' ( u#. r ( .#/ ) )�( 0 ,#. *	+ , r ( , )�0 ( r�r+h + ( h u .

'|QG�U�OP�ú� IDNW|U� PDWULVL�� G|QG�UPH� \|QWHPOHULQGHQ� GLN� G|QG�UPH�
\|QWHPOHULQH�JLUHQ�YDULPD[�G|QG�UPH�\|QWHPL� LOH�VD÷ODQPÕúWÕU��'|QG�U�OP�ú�
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IDNW|U� PDWULVLQGH� ��IDNW|U� '��� '��� '��� '���� '��� YH� '��� GH÷LúNHQOHUL� LoLQ�
\�NVHN�NDWVD\ÕODUD�VDKLSWLU�����)DNW|U�LVH�'���'���'����'����'����'����'���YH�
'��� GH÷LúNHQOHUL� LoLQ� YH� VRQ� RODUDN� ��� )DNW|U� LVH� '��� '��� '�� YH� '��
GH÷LúNHQOHUL� LoLQ� \�NVHN�NDWVD\ÕODUD� VDKLSWLU�� )DNW|U� VNRU� NDWVD\ÕODUÕ�PDWULVLQH�
EDNÕOGÕ÷ÕQGD� N�W�SKDQH� GH÷LúNHQL� KDULo� E�W�Q� GH÷LúNHQOHU� LoLQ� D\QÕ� VRQXFD�
YDUÕOGÕ÷Õ� J|U�OPHNWHGLU�� .�W�SKDQH� GH÷LúNHQL� RODQ� '�� LoLQ� ELULQFL� YH� LNLQFL�
IDNW|U� NDWVD\ÕODUÕ� ELUELULQH� oRN� \DNÕQ� VRQXoODU� YHUPHNWHGLU�� %X� QHGHQOH�
X\JXODPDQÕQ� \DSÕVÕQÕ� GD� J|]� |Q�QGH� EXOXQGXUDUDN� '�� GH÷LúNHQL� LoLQ� IDNW|U�
VNRU� NDWVD\ÕVÕ� PDWULVLQGH� oÕNDQ� VRQXFD� J|UH� GH÷HUOHQGLULOLS�� EX� GH÷LúNHQLQ�
LNLQFL�IDNW|U�WDUDIÕQGDQ�DoÕNODQGÕ÷Õ�NDEXO�HGLOLU��

���6RQXo�
%X�oDOÕúPDGD�'RNX]�(\O�O�hQLYHUVLWHVL¶QGH�EXOXQDQ�W�P�IDN�OWHOHUGH����

VRUXOXN� ELU� DQNHW� \DSÕODUDN� |÷UHQFLOHUGHQ� �QLYHUVLWHGHQ� EHNOHQWLOHUL�
DUDúWÕUÕOPÕúWÕU�������NLúL��]HULQGH�\DSÕODQ�EX�DQNHW�oDOÕúPDVÕQGD��DQNHWH�NDWÕODQ�
|÷UHQFLQLQ� NLúLVHO� |]HOOLNOHUL� LOH� RQODUÕQ� \�NVHN� |÷UHWLPGHQ� EHNOHQWLOHUL� YH�
RNXGXNODUÕ� E|O�POHUL�� IDN�OWHOHUL� D\UÕFD� GHUV� LoHULNOHUL� YH� |÷UHWLP� �\HOHUL� LOH�
LOJLOL� G�ú�QFHOHUL� LQFHOHQPLúWLU�� %|\OHFH� ELUELUOHUL\OH� LOJLOL� RODQ� oRN� VD\ÕGD�
LOLúNLOL�GH÷LúNHQ�RUWD\D�oÕNPÕú��EXUDGDQ�KDUHNHWOH�IDNW|U�DQDOL]L�\|QWHPL\OH�EX�
GH÷LúNHQOHU�D]�VD\ÕGD�ED÷ÕPVÕ]�IDNW|UH�LQGLUJHQPLúWLU��)DNW|U�DQDOL]L��|]HOOLNOH�
|÷UHQFLOHULQ�DQNHWLQ�VRQXQGD�\HU�DODQ�YH�RQODUD�VD÷ODQDQ�LPNDQODUD�J|UH���LOH�
����DUDVÕQGD�SXDQ�YHUGLNOHUL�NDOHPOHUH�X\JXODQPÕúWÕU���

)DNW|U�DQDOL]L�VRQXFXQD�J|UH��o�IDNW|UO��DúD÷ÕGDNL�PRGHO�EXOXQPXúWXU��
) 5 � ��������; 5 ���������; 6 ���������; 7 ���������; 8 ���������; 9 ���������; : ���������

; ; ���������; < ���������; = ���������; 5 > ���������; 5�5 ���������; 5 6 ���������; 5 7 ���������; 5 8 ���
������; 5 9 ���������; 5 : ���������; 5 ; ���������; 5 < �

) 6 � �������; 5 ���������; 6 ���������; 7 ���������; 8 ���������; 9 ��������; : ��������; ; �
��������; < ���������; = ���������; 5 > ���������; 5�5 ���������; 5 6 ���������; 5 7 ���������; 5 8 ���
������; 5 9 ���������; 5 : ���������; 5 ; ���������; 5 < �

) 7 � �������; 5 ���������; 6 ���������; 7 ���������; 8 ���������; 9 ��������; : ��������; ; �
��������; < ���������; = ���������; 5 > ���������; 5�5 ���������; 5 6 ���������; 5 7 ���������; 5 8 ���
������; 5 9 ���������; 5 : ���������; 5 ; ���������; 5 < �

<XNDUÕGDNL� PRGHOOHU� GLNNDWH� DOÕQGÕ÷ÕQGD� ELQDODU�� N�W�SKDQH��
ODERUDWXDUODU�� ELOJLVD\DU� LPNDQODUÕ�� |÷UHQFL� LúOHUL�� WHPL]OLN�� ÕVÕQPD� JLEL�
IDN�OWHOHULQ� |÷UHQFLOHUH� ]RUXQOX� RODUDN� VD÷ODPDVÕ� JHUHNWL÷L� IL]LNVHO� YH� \DSÕVDO�
LPNDQODU� DGÕ�DOWÕQGD� WRSODQDELOHFHN�ELULQFL� IDNW|UGH�EX�GH÷LúNHQOHU�\�NVHN�ELU�
NDWVD\Õ\D�VDKLS�ROPXúODUGÕU���

øNLQFL�IDNW|UGH�LVH�NDQWLQ��EDKoH�G�]HQOHPHVL��NDPS�V�LPNDQODUÕ��VRV\DO�
HWNLQOLNOHU�� PHGLNR� LPNDQODUÕ� YH� \HPHNKDQH� JLEL� |÷UHQFLQLQ� �QLYHUVLWHGHQ�
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EHNOHGLNOHUL� HN� LPNDQODU� GDKLOL� LoLQGH� EXOXQDQ� GH÷LúNHQOHUL� LoLQGH�
EXOXQGXUPXúWXU��

g÷UHQFLOHULQ�DOGÕNODUÕ�H÷LWLPLQ�NDOLWHVLQL�EHOLUOHPHGH�ELU�|Oo�W�RODELOHFHN�
�o�QF��IDNW|UGH�LVH��QLYHUVLWH��IDN�OWH��|÷UHWLP��\HOHUL�YH�DUDúWÕUPD�J|UHYOLOHUL�
GH÷LúNHQOHUL�\�NVHN�NDWVD\Õ�VRQXoODUÕ�YHUPLúWLU��

6RQXo�RODUDN�WRSODP�YDU\DQVÕQ�\DNODúÕN���������VLQL�ELULQFL���������XQX�
LNLQFL� YH���������Q�� LVH� �o�QF�� IDNW|U� DoÕNODPDNWDGÕU��%|\OHFH�EX��o� IDNW|U�
WRSODP� YDU\DQVÕQ������� XQX� DoÕNODPDNWDGÕU�� 6RV\DO� ELOLPOHUGH�� ELOJL� JHQHOGH�
WDP�ROPDGÕ÷ÕQGDQ�� WRSODP�YDU\DQVÕQ�����¶Õ� YH� KDWWD� ED]Õ�|UQHNOHUGH�GDKD�D]�
ELOH� ROPDVÕ� NDEXO� HGLOHELOPHNWHGLU� �� +DLU� YH� GL÷HUOHUL�� ���������� %X� GH÷HU�
\HWHULQFH�E�\�N�ROPDPDVÕQD�UD÷PHQ��DQNHWLQ�|UQHN�E�\�NO�÷�QH�J|UH�VRQXFXQ�
WDWPLQ�HGLFL�ELU�VRQXo�ROGX÷X�V|\OHQHELOLU��

$%675$&7�
)DFWRU� DQDO\VLV� LV� D� VWDWLVWLFDO� DSSURDFK� WKDW� FDQ� EH� XVHG� WR� DQDO\]H�

LQWHUUHODWLRQVKLSV�D�ODUJH�QXPEHU�RI�YDULDEOHV�DQG�WR�H[SODLQ�WKHVH�YDULDEOHV�LQ�
WHUPV�RI�WKHLU�FRPPRQ�XQGHUO\LQJ�GLPHQVLRQV��)DFWRU�DQDO\VLV�LV�D�JHQHULF�WHUP�
WKDW� ZH� XVH� WR� GHVFULEH� D� QXPEHU� RI� PHWKRGV� GHVLJQHG� WR� DQDO\]H�
LQWHUUHODWLRQVKLSV�ZLWKLQ�D�VHW�RI�YDULDEOHV�RU�REMHFWV�WKH�FRQVWUXFWLRQ�RI�D�IHZ�
K\SRWKHWLFDO�YDULDEOHV��FDOOHG�IDFWRUV��WKDW�DUH�VXSSRVHG�WR�FRQWDLQ�WKH�HVVHQWLDO�
LQIRUPDWLRQ�LQ�D�ODUJHU�VHW�RI�REVHUYHG�YDULDEOHV�RU�REMHFWV��7KH�JRDO�RI�IDFWRU�
DQDO\VLV� LV� WR�DFKLHYH�SDUVLPRQ\�E\�XVLQJ� WKH�VPDOOHVW�QXPEHU�RI�H[SODQDWRU\�
FRQFHSWV�WR�H[SODLQ�WKH�PD[LPXP�DPRXQW�RI�FRPPRQ�YDULDQFH�LQ�D�FRUUHODWLRQ�
PDWUL[�� ,Q� WKLV�SDSHU�� WKH�H[SHFWDWLRQV�RI� WKH� VWXGHQWV� DUH�GHWHUPLQHG� WKURXJK�
WKH� XVH� RI� ��� TXHVWLRQV� LQTXLU\�ZKLFK� DSSOLHG� DW� DOO� IDFXOW\� RI� � �� 6HSWHPEHU�
8QLYHUVLW\�ZLWK� WKLV� LQTXLU\��ZKLFK� FRYHUV� ����� SHUVRQ�� EHVLGHV� WKH� SHUVRQDO�
FKDUDFWHULVWLFV� RI� WKH� VWXGHQWV�� WKH� H[SHFWDWLRQV� RI� WKHP� IURP� XQLYHUVLW\� DQG�
WKHLU�WKRXJKW�DERXW�WKHLU�IDFXOWLHV�GHSDUWPHQWV�OHFWXUHUV�DQG�DFDGHPLF�SHUVRQDOV�
DUH�LQYHVWLJDWHG����

.$<1$.d$�
$$.(5�'�$��� .80$5� 9�� YH� '$<�*�6��� ��������0DUNHWLQJ� 5HVHDUFK�� �� ? @ �

HG����-RKQ�:LOH\�	�6RQV��,QF���&DQDGD�
$<9$=� <��� �������� $QD� %LOHúHQOHU� $QDOL]L� YH� %LU� 8\JXODPD� 'HQHPHVL��

<D\ÕQODQPDPÕú�'RNWRUD�7H]L��ø]PLU�
&+85&+ø//��*�$����������0DUNHWLQJ�5HVHDUFK�0HWKRGRORMLFDO�)RXQGDWLRQV��

�� ? @ �HG����7KH�'U\GHQ�3UHVV��2UODQGR��
&22/(<�:��:��YH�/2+1(6�3��5�����������0XOWLYDULDWH�'DWD�$QDO\VLV��-RKQ�

:LOH\�	�6RQV��,QF��&DQDGD��
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+$,5� -�)��� $1'(5621� 5�(�� YH� 7$7+$0� 5�/��� %ODFN� :�&��� ��������
0XOWLYDULDWH�'DWD�$QDO\VLV���� ? @ �HG����3UHQWLFH�+DOO�,QF���,QWHUQDWLRQDO�
(GLWLRQ�

0$/+275$� .��� 1�� �� ��������0DUNHWLQJ� 5HVHDUFK� $Q� $SSOLHG� 2UUHQWDWLRQ��
6HFRQG�(GLWLRQ��3UHQWLFH�+DOO�,QWHUQDWLRQDO�(GLWLRQ�

g='$0$5� .��� �������� 3DNHW� 3URJUDPODU� LOH� øVWDWLVWLNVHO� 9HUL� $QDOL]L� ,,��
2VPDQJD]L�hQLYHUVLWHVL�<D\ÕQODUÕ��(VNLúHKLU�

7$7/,'ø/� +��� �������� 8\JXODPDOÕ� dRN� 'H÷LúNHQOL� øVWDWLVWLNVHO� $QDOL]��
$NDGHPL�0DWEDDVÕ��$QNDUD�
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