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*HUHN� /LVDQV� JHUHNVH� <�NVHN� /LVDQV� |÷UHQLP� YH� oDOÕúPDODUÕP� ER\XQFD� EDQD� KHU�
]DPDQ� GHVWHN� RODQ� YH� EDQD� \RO� J|VWHUHQ�$QRUJDQLN�.LP\D�$QDELOLP�'DOÕ�%DúNDQÕ�� GH÷HUOL�
KRFDP�3URI��'U��+DOLP�$<5$1&,¶\D��

%LOLPVHO� oDOÕúPDPGD� EDQD� E�\�N� GHVWHN� YHUHQ�� ELOJLVL� YH� WHFU�EHVL\OH� EDQD� \RO�
J|VWHUHQ�� GHQH\VHO� oDOÕúPDODUÕPÕ� ELWLUPHPGH� E�\�N� HPH÷L� RODQ�<ÕOGÕ]� 7HNQLN�hQLYHUVLWHVL�
.LP\D�0HWDOXUML�)DN�OWHVL�'HNDQÕ��GH÷HUOL�KRFDP�3URI��'U��6DEUL\H�3øù.ø1¶H��

dDOÕúPDODUÕP�ER\XQFD�EDQD�GHVWHN�RODQ�.LP\D�%|O�P�%DúNDQÕ��GH÷HUOL�KRFDP�3URI��
'U��+LNPHW�6$9&,¶\D��

%LOJL�YH�WHFU�EHOHUL\OH�\DUGÕPFÕ�RODQ�6ÕGÕND�.2&$.8ù$.¶D��
0HVOHN�KD\DWÕPGD�YH�ELOLPVHO�oDOÕúPDODUÕPGD�EDQD�J|Q�OGHQ�KHU�W�UO��GHVWH÷L�YHUHQ��

$Uú��*|U��+DNDQ�.$5$%8/87¶D��$Uú��*|U��$OL�6DGL�%$ù$.¶D�YH�$KPHW�<,/0$=¶D��
+D\DWÕPÕQ� KHU� DúDPDVÕQGD� PDGGL� YH� PDQHYL� GHVWHNOHULQL� GDLPD� HVLUJHPH\HQ� YH�

|÷UHQLP�KD\DWÕP�ER\XQFD�KLoELU�IHGDNDUOÕNWDQ�NDoÕQPD\DUDN�EHQL�EX�J�QOHUH�JHWLUHQ�VHYJLOL�
$11(0¶H�YH�%$%$0¶D�WHúHNN�U��ELU�ERUo�ELOLULP��
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%RUDWODU� \HU� NDEX÷XQXQ� oRN� D]� ELU� \�]GHVLQL� ROXúWXUXUODU�� %DU\XP� ERUDWODU� DOHY�
JHFLNWLULFLOHU��ODWHNV��ER\D��SODVWLN��WHNVWLO�YH�ND÷ÕW��U�QOHUL�LoLQ�N�I�LQKLELW|U��YH�SURWHLQ�ED]OÕ�
WXWNDOODUGD�NRUX\XFX�RODUDN�NXOODQÕOPDNWDGÕUODU��

7LFDUL�ERUDWODU� DUDVÕQGD�EXOXQDQ�EDU\XP�PHWDERUDW� �%D2�%� 2 �  �%D%� 2 � ��ER\DODUGD��
SODVWLN��WHNVWLO��NDXoXN��\DSÕúWÕUÕFÕ�HQG�VWULVLQGH�YH�WDKWD�NRUXPDVÕQGD�oRN�NXOODQÕODQ�ELU�NDWNÕ�
PDGGHVLGLU��%R\DODUD�NDWÕOGÕ÷ÕQGD�\DQPD\D��UHQN�VDUDUPDVÕQD��V�UW�QPH\H��EDNWHUL�YH�N�IOHUH�
NDUúÕ�GD\DQÕNOÕOÕN�VD÷ODPDNWDGÕU��%DU\XP�PHWDERUDW�LODYH�HGLOPLú�ER\DODU�DQWL�NRUUR]LI�|]HOOLN�
ND]DQPDNWDGÕU�� 'Õú� FHSKH� X\JXODPDODUÕQGD� ER\DQÕQ� UHQN� GH÷LúWLUPH� YH� WR]XPD� ROD\ODUÕQÕQ�
JHFLNPHVLQGH� \DUDUOÕ� ROPDNWDGÕU�� $\QÕ� DPDoOD� SODVWLNOHU� LoLQ� GH� NDWNÕ� PDGGHVL� RODUDN�
NXOODQÕOPDNWDGÕU���

6DQD\L�� WDUÕP� YH� RUPDQFÕOÕNWD� JHQLú� ELU� NXOODQÕP� DODQÕQD� VDKLS� RODQ� ERU�
PDGHQLQGHQ�\DUDUODQÕODUDN�EDU\XP�ERUDWODUÕQ�HOGH�HGLOPH�\|QWHPOHUL�EX�oDOÕúPDGD�WHVW�
HGLOPLúWLU�����
�
�
�
�
�
�
�
�
(NLP�������� � � � � �������������0�JH�$.0$1��
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6<17+(6,6�2)�%$5ø80�%25$7(6�$1'�,03529(0(17�2)�7+(,5�
352'8&7,21��

%RUDWHV�PDNH� XS� D� YHU\� OLWWOH� SHUFHQW� RI� HDUWK�� %DULXP� ERUDWHV� FDQ� EH� XVHG� DV� ILUH�
UHWDUGDQWV��PROG�LQKLELWRUV�IRU�ODWH[��G\H��SODVWLFV��WH[WLOH�DQG�SDSHU�SURGXFWV�DQG�SURWHFWLYH�LQ�
SURWHLQ�EDVHG�JOXHV����

%DULXP� PHWDERUDWH� �%D2�% � 2 �  � %D% � 2 � �� DPRQJVW� WKH� FRPPHUFLDO� ERUDWHV� LV� D�
FRPPRQO\� XVHG� DGGLWLYH� LQ� G\HV�� SODVWLFV�� WH[WLOH�� UXEEHU� DQG� DGKHVLYH� LQGXVWU\� DQG� ZRRG�
SURWHFWLRQ��:KHQ�DGGHG�WR�G\HV��LQFUHDVH�WKHLU�GXUDELOLW\�DJDLQVW�EXUQLQJ��IDGLQJ�RI�WKH�FRORU��
IULFWLRQ�DQG�PROGV�DQG�EDFWHULD��%DULXP�PHWDERUDWH�DGGHG�G\HV�JDLQ�DQWL�FRUURVLYH�SURSHUWLHV��
,W�FDQ�EH�KHOSIXO�DW�H[WHULRU�DSSOLFDWLRQV�ZLWK�UHWDUGLQJ�WKH�GLVFRORUDWLRQ�DQG�SRZGHQLQJ�RI�WKH�
G\H��)RU�VDPH�UHDVRQV�LW�FDQ�EH�XVHG�DV�DQ�DGGLWLYH�IRU�SODVWLFV����

,Q�WKLV�VWXG\��SURGXFWLRQ�PHWKRGV�RI�EDULXP�ERUDWHV�IURP�ERURQ�PLQHV�WKDW�KDYH�ZLGH�
DSSOLFDWLRQV�LQ�LQGXVWU\��DJULFXOWXUH�DQG�IRUHVWU\�KDYH�EHHQ�WHVWHG����
�
�
�
�
�
�
�
�
�
2FWREHU�������� � � � � ��������������� ��0�JH�$.0$1��
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� &� ��6DQWLJUDW�'HUHFH�
�� ��'DOJD�%R\X���������
$ � �� � ��$QJVWURP��
��������� � ��*HOHQ�,úÕQOD�.ULVWDO�<�]H\L�$UDVÕQGDNL�$oÕ�

FP � �PRO��������� ��6DQWLPHWUHN�S�PRO�
J�� � ��*UDP�
PJ�� � ��0LOLJUDP�
$WP� � ��$WPRVIHU�
P/� � ��0LOLOLWUH�
�� � ��<�]GH�
S+� � ��$VLWOLN�
QP�� � ��1DQRPHWUH�
;� � ��5|QWJHQ�,úÕQODUÕ�
�P� � ��0LNURPHWUH�
� � ��)UHNDQV�
�� � ��0HWDOLQ�$OID�.ULVWDO�)RUPX�
� � ��0HWDOLQ�%HWD�.ULVWDO�)RUPX�
�
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.,6$/70$/$5����������������
;5'� ��;�,úÕQODUÕ�.ÕUÕQÕPÕ�
7*������������ ��7HUPR�*UDYLPHWUL�
7(0������� ��7UDQVPLVLRQ�(OHNWURQ�0LNURVNREX�
,5��������������� ��,QIUDUHG�6SHNWURVNRSLVL�
105� � ��1�NOHHU�0DQ\HWLN�5H]RQDQV�
5('� � ��5HUHJLVWUDWLRQ�(OLJLELOLW\�'HFLVLRQ�
%%2� � ��%HWD�%DU\XP�%RUDW�
(3$� � ��(QYLURQPHQWDO�3URWHFWLRQ�$QG�7R[LF�6XEVWDQFHV�$JHQF\�
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ùHNLO�,,,������;�,úÕQODUÕ�'LIUDNVL\RQX«««««««««««««««««««««�����
ùHNLO�,9�����6HQWH]OHQHQ�%D6¶H�$LW�;5'�6SHNWUXPX«««««««««««««������� ���
ùHNLO�,9�����0$(¶GH�hUHWLOHQ�EDU\XP�PHWDERUDW�PRQRKLGUDW«««««««««««������
ùHNLO�,9�����6HQWH]OHQHQ�%DU\XP�PHWDERUDWD�$LW�;5'�6SHNWUXPX«««««««««�����
ùHNLO�,9�����6HQWH]OHQHQ�%DU\XP�PHWDERUDWD�$LW�,5�6SHNWUXPX««««««««««�����
ùHNLO�,9�����6HQWH]OHQHQ�%DU\XP�PHWDERUDW�WHWUDKLGUDW¶D��$LW�;5'�6SHNWUXPX««««������
ùHNLO�,9�����6HQWH]OHQHQ�%DU\XP�PHWDERUDW�WHWUDKLGUDW¶D�$LW�,5�6SHNWUXPX«««««�������
ùHNLO�9�����%DU\XP�0HWDERUDW�0RQRKLGUDW�hUHWLPL�$NÕP�ùHPDVÕ«««««««««�������
�
�
�
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7DEOR�,9�����6HQWH]OHQHQ��%D6¶H�$LW�'DWD�/LVWHVL««««««««««««««««�����
7DEOR�,9�����6HQWH]OHQHQ�%DU\XP�0HWDERUDWD�$LW�'DWD�/LVWHVL««««««««««��� ���
7DEOR�,9������������3')�QR¶OX�%DU\XP�%RUDWD�$LW�'DWD�/LVWHVL««««««««««����
7DEOR�,9�����6HQWH]OHQHQ�%DU\XP�0HWDERUDW�7HWUDKLGUDWD�$LW�'DWD�/LVWHVL««««««�����
�

�
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%g/h0�,��
*ø5øù�9(�$0$d��

%RUDWODU� \HUNDEX÷XQXQ� oRN� D]� ELU� \�]GHVLQL� ROXúWXUXUODU�� (YDSRULWLN�
RUWDPODUGD�� VÕFDN� VX� ND\QDNODUÕQGD� YH� YRONDQODUÕQ� I�PHURO� GHSRODUÕQGD� EXOXQXUODU��
5HQNOHUL�JHQHO�RODUDN�EH\D]GÕU��=D\ÕI�RODQ�NÕUÕOPD�LQGLVOHUL�EX�PLQHUDOOHUH�FDPVÕ�ELU�
SDUODNOÕN�YHULU�>�@��

%DU\XP� ERUDWODU�� JHQHO� RODUDN� EDU\XP� RNVLW� �%D2�� YH� ERULN� RNVLW� YH\D�
DQKLGULWL� �%� 2 � �� NDUÕúÕPODUÕQÕQ� I�]\RQX� VRQXFX�� ED]ÕODUÕ� GD� VXOX� o|]HOWLOHUGH�
o|NW�UPH�UHDNVL\RQODUÕ\OD�KD]ÕUODQDELOLU�>�@���

%DU\XP�ERUDWODUÕQ�LoHULVLQGH�WLFDUL�|QHPH�VDKLS�RODQ�EDU\XP�PHWDERUDWÕQ�HQ�
N�o�N� PRO� VD\ÕVÕQGD� VX� LoHUHQ� G|UW� KLGUDWÕ� YDUGÕU�� 6XVX]� EDU\XP� PHWDERUDW�
�%D2�% � 2 � �� WHWUD�YH�SHQWDKLGUDW�IRUPODUÕQGD�%�2+���� �DQ\RQX�LoHULU�YH�JHQHO�RODUDN�
%D�%�2+�� �� �[+ � 2� LOH� IRUP�OH� HGLOLU�� 6RG\XP� PHWDERUDW� YH� EDU\XP� NORU�U�Q�
o|]�QPHVL\OH�ROXúDQ�EX�ELOHúLNOHULQ�NULVWDOOHUL�RGD�VÕFDNOÕ÷ÕQGD�ELUOHúLU��'DKD�\�NVHN�
KLGUDW�WHUFLK�HGLOGL÷LQGH�GDKD�ID]OD�VRG\XP�PHWDERUDW�NXOODQÕOÕU��%DU\XP�PHWDERUDW�
EDU\XP� NORU�U� YH� EDU\XP� V�OI�UGHQ� HOGH� HGLOLU�� %DU\XP� V�OIDWÕQ� LQGLUJHQPHVL\OH�
IRUP�OH�HGLOHQ�EDU\XP�V�OILWWHQ�GH�KD]ÕUODQDELOLU��$QFDN�V�OILWLQ�YDUOÕ÷ÕQGDNL�\DEDQFÕ�
PDGGHOHU��ED]Õ�X\JXODPDODU�LoLQ��U�QOHUGH�VDIVÕ]OÕN�PH\GDQD�JHWLUHELOLU�>�@��

%DU\XP� PHWDERUDW� SLJPHQWL� � IXQJLVLW� YH� � EDNWHULVLWWLU�� $\QÕ� ]DPDQGD� GD�
EL\RORMLN� NRQWUROOHUGH� HQ]LP� HQJHOOH\LFL� YH� V�SHU� ELU� NRUR]\RQ� |QOH\LFLGLU��
*DOYDQL]OL� oHOLNOHU� �]HULQGH� G�ú�N� RUDQGD� PHWDO� ND\EÕ� LOH� \DSÕúPD\D� WHúYLN� HGLFL�
|]HOOL÷L� YDUGÕU� YH� GH� ER\D� YH�SODVWLNOHULQ� XOWUDYL\ROH� ÕúÕQODUÕQD� NDUúÕ� GD\DQÕNOÕOÕ÷ÕQÕ�
VD÷ODU�>�@��
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%DU\XP� PHWDERUDW� �%D2�% � 2 �  � %D%� 2� �� WHNVWLO�� NDXoXN�� \DSÕúWÕUÕFÕ�
HQG�VWULVLQGH�YH�WDKWD�NRUXQPDVÕQGD�oRN�NXOODQÕODQ�ELU�NDWNÕ�PDGGHVLGLU�>�@��
� %R\DODUD� NDWÕOGÕ÷ÕQGD�� \DQPD\D�� UHQN� VDUDUPDVÕQD�� V�UW�QPH\H�� EDNWHUL� YH�
N�IOHUH� NDUúÕ� GD\DQÕNOÕOÕN� VD÷ODPDNWDGÕU�� $\UÕFD�� EDU\XP� PHWDERUDW� LODYH� HGLOPLú�
ER\DODU� DQWL�NRUUR]LI� |]HOOLN� ND]DQPDNWDGÕU�� 'Õú� FHSKH� X\JXODPDODUÕQGD� ER\DQÕQ�
UHQN�GH÷LúWLUPH�YH�WR]XPD�ROD\ODUÕQÕQ�JHFLNPHVLQGH�GH�\DUDUOÕ�ROPDNWDGÕU�>�@��
� %D%� 2 ��� �EDU\XP�PHWDERUDW���\�NVHN�VÕFDNOÕNWD� �%%2��G�ú�N�VÕFDNOÕNWD�LV� �
%%2�ROPDN��]HUH�LNL�ID]GD�NULVWDOOHQLU�>�@���

�EDU\XP�ERUDW�NULVWDOL�oRN�|QHPOLGLU�YH�P�WKLú�|]HOLNOHULQGHQ�GROD\Õ�oRN�L\L�
OLQHHU�ROPD\DQ�RSWLN�ELU�NULVWDOGLU��/D]HU�X\JXODPDODUÕQGD�NXOODQÕOPDNWDGÕU�>�@��
� 6DQD\LGH�oRN�JHQLú�NXOODQÕP�DODQÕQD�VDKLS�RODQ�YH�oRN�E�\�N�ELU�GH÷HUL�RODQ�
EDU\XP�PHWDERUDWÕQ���ONHPL]GH�NXOODQÕPÕ�oRN�VÕQÕUOÕGÕU��
� %X� oDOÕúPDQÕQ� DPDFÕ�� oRN� JHQLú� NXOODQÕP� DODQÕQD� VDKLS� RODQ� EDU\XP�
ERUDWODUÕQ� HOGH� HGLOPH� \|QWHPOHULQL� EHOLUOHPHN� YH� KDP� PDGGHVL� �ONHPL]GH� ERO�
PLNWDUODUGD� EXOXQDQ� ERU� JLUGL� PDGGHOHULQGHQ� HQ� X\JXQ� úDUWODUGD� EDU\XP� ERUDWODUÕ�
HOGH�HWPHN�YH�VDQD\LPL]LQ�KL]PHWLQH�VXQPDNWÕU��
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,,��������%RU�&HYKHUOHULQGHQ�(OGH�(GLOHQ�7HPHO�%LOHúLNOHU�
�
,,�����������%RUDNV��

%RUDNV� YH\D� WLQNDO�� GR÷DO� ERUDNV� GHNDKLGUDWWÕU�� '|UW� ELQ� \ÕOGDQ� EHUL�
ELOLQPHNWHGLU�� øON� RODUDN� %DELO¶OLOHU� WDUDIÕQGDQ� +LPDOD\DODUGDQ� JHWLULOPLú� YH� DOWÕQ�
LúOHPHGH� NXOODQÕOPÕúWÕU�� $YUXSD¶\D� 0DUNR� 3ROR� WDUDIÕQGDQ� ���� \�]\ÕOGD�
0R÷ROLVWDQ¶GDQ� JHWLULOGL÷L� VDQÕOPDNWDGÕU��%LU� ]DPDQODU� EX�PDGGH\H�6DQVNULW¶oH� ELU�
LVLP� RODQ� �7LQFRQD�� DGÕ� YHULOPLú� YH� EX� LVLPGH� J�Q�P�]H� NDGDU� WLQNDO� RODUDN�
JHOPLúWLU�� 'R÷DGD� HQ� ERO� EXOXQDQ� YH� WLFDUL� |QHPL� E�\�N� ERU� FHYKHULGLU�� .ULVWDO�
VLVWHPL� PRQRNOLQLNWLU�� .OLYDM� DoÕODUÕ� ����� \H� \DNÕQGÕU�� oRN� J�]HO� NOLYDMODUÕ� YDUGÕU��
%H\D]�� JULPVL�� PDYLPVL� YH\D� \HúLOLPVL� UHQNOHUGHGLU�� 5HoLQH� YH\D� FDP� SDUODNOÕ÷Õ�
J|VWHULU��dL]JLVL�EH\D]GÕU��$ONDOL�WDGÕQGDGÕU�YH�GL\DPDQ\HWLNWLU�>�@��

6RG\XP�ERUDW�KLGUDWÕ�ROXS�NLP\DVDO�ELOHúLPL��������1D � 2�����������% � 2 	 �YH�
��������+ � 2�LoHULU�>�@��

%XQVHQ�DOHYLQGH�HUJLU�YH�UHQNOL�FDP�PH\GDQD�JHWLULU��ERUDNV�FDPÕ���$ONDOL�ELU�
HUL\LN� YHUHUHN� VXGD� o|]�Q�U��<DOQÕ]� VXGD� o|]�QPHVL� VÕFDNOÕ÷D� J|UH� DUWDU� YH� D\QHQ�
WLQNDONRQLW�JLELGLU�>�@��
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%RUDNV� YH\D� WLQNDO�� oDPXUOX� YH� WX]OX� J|OOHULQ� EXKDUODúPDVÕ� VRQXFX� ROXúDQ�
\DWDNODUGD�KDOLW��1D&O����OHNVLW��1D&D% 
 2 � ��+ � 2���MLSV��&D62 � ���NDOVLW��&D&2 	 ��JLEL�
PLQHUDOOHUOH� EXOXQXU�� %RUDNV� D\UÕFD� VXVX]� E|OJHOHUGH� WRSUDNWD� YH\D� VÕFDN� VX�
ND\QDNODUÕQGD� EXOXQXU�� '�Q\DQÕQ� ELOLQHQ� HQ� E�\�N� ERUDNV� \DWD÷Õ� 7�UNL\H¶GHNL�
(VNLúHKLU�LOL�6H\LWJD]L�LOoHVL�.ÕUND�EXFD÷Õ�VÕQÕUODUÕ�LoLQGHGLU�>�@��

%RUDNV�GHNDKLGUDW�WLQNDOGHQ��NHUQLWWHQ��NROHPDQLWWHQ���OHNVLWWHQ��SDQGHUPLWWHQ�
YH\D� ERUDNV� LoHUHQ� J|O� VXODUÕQGDQ� HOGH�HGLOLU��7LQNDO�YH� NHUQLW� VÕFDN� VXGD�o|]�Q�U��
d|]�QPH\HQ� JDQJ� PLQHUDOOHUL� |QFH� o|NW�U�O�U�� d|]HOWL�� ILOWUHOHUGHQ� V�]�O�U� YH�
NULVWDOL]DW|UOHUGH�VR÷XWXODUDN�ERUDNV�NULVWDOOHUL�HOGH�HGLOLU�>�@��

.ROHPDQLW�� �OHNVLW� VRGD� YH� VRG\XP� ELNDUERQDW� LúOHQLU�� %X� DUDGD�� ROXúDQ�
NDOVL\XP�NDUERQDW�YH�GL÷HU�JDQJ�PLQHUDOOHUL�o|NW�U�O�U��d|]HOWL�ILOWUHOHUGHQ�V�]�O�U�
YH� NULVWDOL]DW|UOHUGH� VR÷XWXODUDN� ERUDNV� NULVWDOOHUL� HOGH� HGLOLU�� 5HDNVL\RQ� KÕ]ÕQÕ�
DUWWÕUPDN� LoLQ� FHYKHU� |QFH� |÷�W�O�U� YH� NDYUXOXU�� 6RGD� LúOHPL� G�ú�N� EDVÕQoWD� ����
����&¶GH� YH\D� LNL� DWPRVIHU� EDVÕQo� DOWÕQGD� ���������&¶GH� \DSÕOÕU�� *|O� VXODUÕQGDQ�
EXKDUODúPD�YH�NDUERQL]DV\RQ�\|QWHPL\OH�ERUDNV�HOGH�HGLOLU�>�@��

%RU� �U�QOHUL� FDP� VDQD\LQGH� GH� NXOODQÕOPDNWDGÕU� FDPODUÕQ� |]HOOLNOH� WHUPLN�
JHQLúOHPH�NDWVD\ÕODUÕQÕ�HWNLOH\HUHN�NDOLWHOHULQH�HWNL�HGHQ�ERU�NDWNÕVÕ��DWHúH�GD\DQÕNOÕ�
FDPODUGD���������% � 2 	 �FLYDUÕQGDGÕU��.DOLWHOL�NROHPDQLW�X\JXQ�RUDQGD�NDOVL\XP�YH�
ERU�LKWLYD�HWWL÷LQGHQ�HQ�HNRQRPLN�KDP�PDGGH�RODUDN�DUDQPDNWDGÕU��&DP�\�Q�QGH���
����YH�FDP�HO\DIÕQGD�LVH�������% � 2 	 �EXOXQXU��%RU�NDWNÕODUÕ��JHQHOOLNOH�VXVX]�ERUDNV��
ERULN�DVLW�YH�NDOVL\XP�ERUDW���HPD\��IULW�YH�JDOL]�UGH�YHULU��$\UÕFD�HULPH�YH�\DSÕúPD�
NROD\OÕ÷Õ�VD÷ODU�>�@��

6DEXQ� YH� GHWHUMDQODUD�� MHUPLVLW� YH� VX� \XPXúDWÕFÕ� HWNLVL� QHGHQL� LOH� �� ��¶D�
NDGDU�ERUDNV�GHNHKLKUDW�YH�EH\D]ODWÕFÕ�HWNLVLQL�DUWWÕUPDN�LoLQ�WR]�GHWHUMDQODUD������
���RUDQÕQGD�VRG\XP�SHUERUDW��JHQHOOLNOH�1D%2 � �+� 2 � ��+ � 2��NDWÕOPDNWDGÕU�>�@��

7RSUD÷ÕQ�ERU�EDNÕPÕQGDQ�\RNVXQ�ROXúXQD�YH�ELWNLQLQ�FLQVLQH�J|UH�oRN�D]�GD�
ROVD�ERU��JHQHOOLNOH�XFX]�ERUDNV�KDOLQGH��J�EUHOHUH�NDWÕOPDNWDGÕU��7RSUD÷D�ERO�ERUDNV�
�o|]HOWLVL��VHUSLOPHVL�LVH�KHUELVLW��ELWNL�\RN�HGLFL��HWNLVL�\DSPDNWDGÕU�>�@��

%RUDNV��VHUDPLN�Hú\DODUGD� �VÕUODPD�LoLQ�oRN�NXOODQÕODQ�ELU�NDWNÕ�PDGGHVLGLU��
=LUD� ERUDNV� GD� VLOLV� JLEL� HUJLPHGHQ� VRQUD� DONDOLOHUOH� FDPVÕ� ELOHúLNOHU� ROXúWXUPDN�
�]HUH� ELUOHúLU�� %RUDNV� VÕUODUÕQ� � DNÕúNDQOÕ÷ÕQÕ� YH� ROJXQODúPD� ÕVÕVÕQÕ� G�ú�UHUHN�
SDUODNOÕ÷ÕQÕ� DUWWÕUÕU�� \DSÕúPD� NROD\OÕ÷Õ� VD÷ODU� YH� o|POHNoLOLNWHNL� UHQNOHULQ� WRQXQX�
EHOLUOHU��øVWHQLOHQ�LúOHPH�YH�NXOODQPD�|]�OOLNOHULQL�VD÷ODPDN�LoLQ�ERUDW�PLNWDUÕ�GL÷HU�
ELOHúLP�PDGGHOHUL� LOH�GHQJHOHQLU��(÷HU�ERUDNV�\HULQH� VLOLV�NXOODQÕOÕUVD� VÕU�GDKD� VHUW��
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GDKD�SDUODN�YH�GD\DQÕNOÕ�ROXU��gWH�\DQGDQ�VLOLV�RUDQÕ�D]DOWÕOÕUVD�ÕVÕ�JHQOHúPH�NDWVD\ÕVÕ�
N�o�O�U�� %RUDNV� ��� ������� HPD\HOHUH� NDWÕOÕUVD�� SDUODNOÕ÷Õ�� NXYYHWL�� VHUWOL÷L� YH�
GD\DQÕNOÕOÕ÷Õ�DUWDU�YH�NR\X�SDUODN�ELU�UHQN�DOÕU�>��@���

+DP� ERUDNV� SHQWDKLGUDW� VRG\XP� SHUERUDW� �UHWLPLQGH� NXOODQÕOPDNWDGÕU��
$\UÕFD� L]RODV\RQGD�� ILEHUJODV� LPDOLQGH�� J�EUH� RODUDN� YH� WDUÕPGD� �KHUELVLW�� RODUDN�
NXODQÕOPDNWDGÕU�� +DP� VXVX]� ERUDNV� UDILQH� ERUDNVÕQ� \HULQL� DOPDNWDGÕU�� %RUR� VLOLNDW�
FDPODUÕ�� FDP�� HPD\H� YH� VHUDPLN� VDQD\LQGH�� J�EUH� YH� KHUELVLW� LPDOLQGH�
NXOODQÕOPDNWDGÕU�� 5DILQH� ERUDNV� GHNDKLGUDW� GHWHUMDQ� YH� WHPL]OH\LFLOHUGH�� NR]PHWLN�
VDQD\LQGH�� DWHúH� PXNDYLP� PDO]HPH� YH� GXYDU� ERUGX� LPDOLQGH� NXOODQÕOÕU�� 5DILQH�
ERUDNV�SHQWDKLGUDW�VHUDPLN�YH�HPD\H�VDQD\LQGH�NXOODQÕOÕU��5DILQH�VXVX]�ERUDNV�ERUR�
VLOLNDW�FDPODUÕ��FDP�HPD\HVL�YH�VRG\XP�SHUERUDW�LPDOLQGH�NXOODQÕOPDNWDGÕU�>��@��

�
,,������������%RULN�$VLW�

%RULN� DVLW� HQG�VWULGH� ERO� PLNWDUGD� NXOODQÕODQ� ELU� ERU� ELOHúL÷LGLU�� )RUP�O��
+ 	 %2 	 G�U���� ������% � 2 	 � YH� ��� ������+ � 2� LoHULU��0ROHN�O� D÷ÕUOÕ÷Õ� ������� |]J�O�
D÷ÕUOÕ÷Õ� ������ J�FP 	 � G�U��$oÕNWD� KDYDGD� ����&� GH� ÕVÕWÕOGÕ÷ÕQGD� VX\XQX� ND\EHGHUHN�
PHWDERULN�DVLWH�G|Q�ú�U�>�@��

%RULN� DVLW�� WLQNDO�� NHUQLW� YH\D� NROHPDQLWWHQ�� �OHNVLWWHQ� YH� ERUDNV� LoHUHQ� J|O�
VXODUÕQGDQ�HOGH�HGLOLU��8\JXODPDGD�HQ�oRN�NHUQLW��ERUDNV��WLQNDO��YH\D�NROHPDQLWWHQ�
�UHWLOLU�>�@��

2UWDODPD� � �� ��� % � 2 	 � LoHUHQ� NROHPDQLW� FHYKHUL� \Dú� RODUDN� YH\D� NDOVLQH�
HGLOGLNWHQ�VRQUD�NXUX�RODUDN�����PP�DOWÕQGD�|÷�W�O�U��g÷�W�OHQ�FHYKHU�UHDNW|UOHUGH�
�� ��¶OÕN�+ � 62 � � LOH� ���� �&¶GH� UHDNVL\RQD� JLUHU�� 5HDNVL\RQ� VRQXFXQGD� \DSD\� �U�Q�
MLSV� �&D62 � �� o|NHOLU� YH� EDVÕQoOÕ� ILOWUHOHUGH� V�]�O�U�� 6�]�QW�� RODQ� + 	 %2 	 �
NULVWDOL]DW|UOHUGH� VR÷XWXODUDN� NULVWDOOHQGLULOLU�� 6DQWULI�MOHUGH� YH� NXUXWXFXODUGD�
NXUXWXODUDN�WRUEDODQÕU��>�@��

%RULN� DVLW� ERURVLOLNDW� FDPODUÕ� YH� HPD\H� VDQD\LQGH�� QD\ORQ�� NR]PHWLN�
VDQD\LOHULQGH�YH�\DQJÕQD�GD\DQÕNOÕ�GXYDU�NDSODPDVÕ�LPDOLQGH�NXOODQÕOPDNWDGÕU�>�@��

%RULN�DVLW�YH�ERUDWODU�VHO�OR]LN�PDGGHOHUH��DWHúH�NDUúÕ�GD\DQÕNOÕOÕN�VD÷ODUODU��
7XWXúPD�VÕFDNOÕ÷ÕQD�JHOPHGHQ�VHO�OR]GDNL�VX�PROHN�OOHULQL�X]DNODúWÕUÕUODU�YH�ROXúDQ�
N|P�U�Q� \�]H\LQL� NDSOD\DUDN� GDKD� LOHUL� ELU� \DQPD\Õ� HQJHOOHUOHU�� $WHúH� GD\DQÕNOÕ�
PDGGH� RODUDN� VHO�OR]LN� \DOÕWÕP� PDGGHOHULQLQ� NXOODQÕPÕ� ERULN� DVLW� �UHWLPLQL�
DUWWÕUPÕúWÕU�>��@��
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�

<HUNDEX÷XQXQ�oRN�D]�ELU�\�]GHVLQL�ROXúWXUXUODU��(YDSRULWLN�RUWDPODUGD��VÕFDN�
VX�ND\QDNODUÕQGD�YH�YRONDQODUÕQ�I�PHURO�GHSRODUÕQGD�EXOXQXUODU��%X�VÕQÕIWD��%2 	 � 	�
 �
YH\D� �%2 � � 
 
 � DQ\RQ�JUXSODUÕ�ROXS�� ]LQFLU�YH\D� WDEDND� úHNOLQGH�ED÷ODQÕUODU��5HQNOHUL�
JHQHO�RODUDN�EH\D]GÕU��=D\ÕI�RODQ�NÕUÕOPD�LQGLVOHUL�EX�PLQHUDOOHUH�FDPVÕ�ELU�SDUODNOÕN�
YHULU��6HUWOLNOHUL�GH�D]GÕU�>�@�

%RU� PLQHUDOOHULQLQ� VÕQÕIODQPDVÕ� NULVWDO� \DSÕODUÕQD� NULVWDO� \DSÕODUÕQGDNL�
NDUPDúÕN� ERU�RNVLMHQ� SROLDQ\RQODUÕQD� J|UH� \DSÕOPDNWDGÕU�� %RU� �o� RNVLMHQ� LOH�
oHYUHOHQHUHN�ELU��oJHQ�YH\D�G|UW�RNVLMHQ�LOH�ED÷ODQDUDN�ELU�G|UW�\�]O��ROXúWXUXU��%X�
%�2� �oJHQOHUL� YH� G|UW\�]O�OHUL� N|úH� SD\ODúDUDN� SROLQ�NOHHU� DQ\RQODUÕ� \DSDUODU��
+LGURNVLOOL� ERUDWODUÕQ� SROLDQ\RQODUÕQGD� LNL� ERU� LOH� SD\ODúÕODPD\DQ� RNVLMHQOHUH� ELU�
SURWRQ� HNOHQLU� YH� EXQODU� KLGURNVLO� JUXSODUÕQÕ� ROXúWXUXUODU�� %X� SROLDQ\RQODU� ELU�
PROHN�O�VX�EÕUDNDUDN�oHúLWOL�ELoLPOHUGH�ELUOHúLU�YH�GH÷LúLN�ERU�PLQHUDOOHULQL�PH\GDQD�
JHWLULUOHU��%RU��U�QOHUL�FDP��VHUDPLN��HPD\H��PHWDOXUML��VDEXQ��GHWHUMDQ�VDQD\LL��WDUÕP�
VHNW|U��YE��\HUOHUGH�NXOODQÕOPDNWDGÕU��'R÷DGD�\DNODúÕN�����NDGDU�ERU�PLQHUDOL�YDUGÕU�
>��@��
� %X�GR÷DO�ERUDWODUÕQ�\DQÕQGD��HOGH�HGLOHQ�ERUDW�NULVWDOOHUL�YDUGÕU��%HWD�EDU\XP�
ERUDW� YH� OLW\XP� ERUDW� �/L% 	 2 
 �� LON� ����¶OHUGH� dLQ¶GH�� VH]\XP� WULERUDW� �&V% 	 2 
 ��
dLQOLOHU� YH� -DSRQODU� WDUDIÕQGDQ�����¶WH�� VH]\XP�OLW\XP�ERUDW� �&V/L% � 2 ��� �� -DSRQODU�
YH� $OPDQ� JUXSODU� WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� $QFDN� EDU\XP� ERUDW� NULVWDOOHUL�
XOWUDYL\ROH�E|OJHGH�GDKD�L\L�|]HOOLN�J|VWHUGL÷L�LoLQ�GDKD�oRN�JHOLúWLULOPLúWLU�>��@��%HWD�
EDU\XP�NULVWDOOHUL�oRN�L\L�OLQHHU�ROPD\DQ�RSWLN�ELU�NULVWDOGLU�YH�OD]HU�X\JXODPDODUÕQGD�
NXOODQÕOPDNWDGÕU�>�@��
�
,,�����������<HQL��%RU�hU�QOHUL�

7�UNL\H¶� GH� �UHWLOHQ� �� DQD� ERU� �U�Q�� \DQÕQGD� R� NDGDU� E�\�N� PLNWDUGD�
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EDU\XP� DVHWDW� YH� ERULN� DVLW� LODYH� HGLOGL÷LQGH� YH� NDUÕúÕP� ÕVÕWÕOGÕ÷ÕQGD� WHWUDKLGUDW�
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ROGX÷XQX�J|UP�úOHUGLU�>�@��



� ���

%KDW�YH�DUNDGDúODUÕ�\DYDú�EXKDUODúPD�WHNQL÷L�NXOODQDUDN�OLQHHU�ROPD\DQ�RSWLN�
ELU� NULVWDO� RODQ� EDU\XP� VWURQ\XP� ERUDW� WHN� NULVWDOOHULQL� �UHWPLúOHUGLU�� <DSWÕNODUÕ�
oDOÕúPDGDQ�VRQUD�L\L�NDOLWH�EDU\XP�VWURQ\XP�ERUDW�NULVWDOOHUL�HOGH�HWPLúOHUGLU�>��@��

0LD�YH�DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�������YH����PRO�WLWDQ\XP�RNVLW�LoHUHQ�
EHWD�EDU\XP�ERUDW�LQFH�ILOPOHULQLQ�VHQWH]LQL�YH�\DSÕVDO�YH�RSWLN�D\ÕUÕFÕ�|]HOOLNOHULQL��
SROLPHULN��PHWRW�NXOODQDUDN�LQFHOHPLúOHUGLU�>��@��

7VYHWNRY� YH� DUNDGDúODUÕ� &]RFKUROVNL� WHNQL÷L� NXOODQDUDN�� %D2�% � 2 	 �1D � 2�
VLVWHPLQGH�PHWD� EDU\XP�ERUDW� NULVWDOOHULQLQ� ROXúXPXQX� YH� NDUúÕODúÕODQ� SUREOHPOHUL�
LQFHOHPLúOHUGLU�>��@��

7\XULNRY�YH�DUNDGDúODUÕ�&]RFKUDOVNL�WHNQL÷L\OH�766*�WHNQL÷LQL�ELUOHúWLUHUHN��
o|]HOWL� RODUDN� 1D � 2� YH� 1D)¶�� NXOODQPÕú� YH� KDFLPOL� WHN� EHWD� EDU\XP� ERUDW�
NULVWDOOHULQL�HOGH�HWPLúOHUGLU�>��@��

4LJXDQJ� 7DQ� \DSWÕ÷Õ� oDOÕúPDGD� WRS�VHHGHG� o|]HOWL� \|QWHPL� NXOODQDUDN�
��[��[��� PP 	 � ER\XWXQGD� � EHWD� EDU\XP� ERUDW� NULVWDOOHUL� HOGH� HWPLúWLU�� /D]HU�
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� 5HDNVL\RQD� JLUHFHN� RODQ� %D6� o|]HOWLVLQH� VX� FDPÕ� LODYH� HGLOHUHN� NDUÕúÕP���������
��� & &¶� \H� JHWLULOPLúWLU�� %RUDNVÕQ� W�P�� LODYH� HGLOHUHN� NDUÕúWÕUÕOPD\D� YH� ÕVÕWÕOPD\D�
GHYDP�HGLOPLúWLU��6ÕFDNOÕN�LON����GDNLNDGD����� & &¶�\H�\�NVHOPLú������ & &¶�GH�LNL�VDDW�
NDUÕúWÕUÕODUDN�WRSODP�UHDNVL\RQ�V�UHVL���VDDW����GDNLND�ROPXúWXU��'HQH\�VRQXQGD�HOGH�
HGLOHQ�EDU\XP�PHWDERUDW� o|]HOWLVL� ODERUDWXYDU� WLSL�ELU� VDQWULI�M� ILOWUHGHQ� V�]�OP�ú� ��
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.DUÕúWÕUÕOPD\D� YH� ÕVÕWÕOPD\D� GHYDP�HGLOGL�� 6ÕFDNOÕN� LON� ��� GN� � ���� � &¶\H� \�NVHOGL��
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o|]HOWLQLQ��]HULQH������J��������PRO���%D&O� ��+� 2¶�QXQ����P/�VXGDNL�o|]HOWLVL�D]DU�
D]DU� LODYH� HGLOGL� YH� �� GDNLND� NDUÕúWÕUÕOGÕ�� %HKHU� LoHULVLQGHNL� o|]HOWL� NULVWDOOHQPH\H�
EÕUDNÕOGÕ� >��@�<DUÕ� VD\GDP�JUDQ�O� KDOLQGHNL� �U�Q�NULVWDOOHULQLQ�PDNVLPXP�ROXúXPX�
LoLQ�LGHDO�NULVWDOOHQGLUPH�V�UHVL����VDDW�RODUDN�J|U�OG���.ULVWDOOHU�V�]JHo�ND÷ÕGÕQGDQ�
V�]�OG�NWHQ� VRQUD� ND\ÕW� ROPDGÕ÷ÕQGDQ� HPLQ� RODELOPHN� LoLQ� �U�Q� RGD� VÕFDNOÕ÷ÕQGD�
DoÕN�KDYDGD��o�J�Q�NXUXPD\D�WHUN�HGLOGL��.XUX�PDGGH���������J�RODUDN�WHVELW�HGLOGL��
�
,,,��������6HQWH]�6RQUDVÕ�$QDOL]�øúOHPOHUL�
�
,,,�����������%DU\XP�6�OI�U�Q�;�,úÕQODUÕ�.ÕUÕQÕP�&LKD]Õ��;5'��øOH���
������������������.DOLWDWLI�$QDOL]L�

6HQWH]� LúOHPOHUL� VRQXQGD� HOGH� HGLOHQ� �,,,�� ��� ���� YH� EDU\XP� V�OI�U� ROGX÷X�
G�ú�Q�OHQ� QXPXQHQLQ� <ÕOGÕ]� 7HNQLN� hQLYHUVLWHVL� .LP\D�0HWDO�UML� )DN�OWHVLQGH�
EXOXQDQ�3DQDO\WLFDO�PDUND�FLKD]Õ\OD�;5'�DQDOL]L�\DSÕOGÕ��
�
�
�
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,,,�����������%DU\XP�0HWDERUDWÕQ�;�,úÕQODUÕ�.ÕUÕQÕP�&LKD]Õ��;5'��øOH���
������������������.DOLWDWLI�$QDOL]L

6HQWH]�LúOHPOHUL�VRQXQGD�HOGH�HGLOHQ��,,,���������YH�EDU\XP�PHWDERUDW�ROGX÷X�
G�ú�Q�OHQ� QXPXQHQLQ� <ÕOGÕ]� 7HNQLN� hQLYHUVLWHVL� .LP\D�0HWDO�UML� )DN�OWHVLQGH�
EXOXQDQ�3DQDO\WLFDO�PDUND�FLKD]Õ\OD�;5'�DQDOL]L�\DSÕOGÕ��
�
,,,�����������%DU\XP�0HWDERUDWÕQ�,5�$QDOL]L���

%DU\XP�PHWDERUDW�DJDW�KDYDQGD�|÷�W�OHUHN�WR]�KDOLQH�JHWLULOGL��.%U�LOH�L\LFH�
NDUÕúWÕUÕOÕS�KRPRMHQ�ELU�NDUÕúÕP�HOGH�HGLOGLNWHQ�VRQUD�KLGUROLN�SUHVWH����WRQ�EDVÕQoWD���
GDNLND�EHNOHWLOHUHN�GLVN�KDOLQH�JHWLULOGL��'LVN�KDOLQGHNL�|UQH÷LQ�,5�VSHNWUXPX�DOÕQGÕ��
�
,,,�����������%DU\XP�0HWDERUDW�7HWUDKLGUDWÕQ�;�,úÕQODUÕ�.ÕUÕQÕP��
� ���������&LKD]Õ�øOH�;5'�$QDOL]L�

6HQWH]� LúOHPOHUL� VRQXQGD� HOGH� HGLOHQ� �,,,�� ��� ���� YH� EDU\XP� PHWDERUDW�
WHWUDKLGUDW�ROGX÷X�G�ú�Q�OHQ�QXPXQHQLQ�<ÕOGÕ]�7HNQLN�hQLYHUVLWHVL�.LP\D�0HWDO�UML�
)DN�OWHVLQGH�EXOXQDQ�3DQDO\WLFDO�PDUND�FLKD]Õ\OD�;5'�DQDOL]L�\DSÕOGÕ��
��
,,,�����������%DU\XP�0HWDERUDW�7HWUDKLGUDWÕQ�,5�$QDOL]L�

%DU\XP� PHWDERUDW� WHWUDKLGUDW� DJDW� KDYDQGD� |÷�W�OHUHN� WR]� KDOLQH� JHWLULOGL��
.%U�LOH�L\LFH�NDUÕúWÕUÕOÕS�KRPRMHQ�ELU�NDUÕúÕP�HOGH�HGLOGLNWHQ�VRQUD�KLGUROLN�SUHVWH����
WRQ� EDVÕQoWD� �� GDNLND� EHNOHWLOHUHN� GLVN� KDOLQH� JHWLULOGL�� 'LVN� KDOLQGHNL� |UQH÷LQ� ,5�
VSHNWUXPX�DOÕQGÕ��
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6HQWH]� LúOHPOHUL� VRQXFX� HOGH� HGLOHQ� EDU\XP� V�OI�U�Q� �,,,�� ��� ���� <ÕOGÕ]�
7HNQLN�hQLYHUVLWHVL�.LP\D�0HWDO�UML�)DN�OWHVLQGH�EXOXQDQ�3DQDO\WLFDO�PDUND�FLKD]�
NXOODQÕODUDN� \DSÕODQ� ;5'� DQDOL]L� VRQXoODUÕ� ùHNLO� ,9�� ��¶GH�� GDWD� OLVWHVL� 7DEOR� ,9��
��¶GH�YHULOPLúWLU��
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ùHNLO�,9������6HQWH]OHQHQ�%D6¶H�$LW�;5'�6SHNWUXPX�
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7DEOR�,9������6HQWH]OHQHQ�%D6¶H�$LW�'DWD�/LVWHVL�



� ���

6HQWH]� LúOHPOHUL� VRQXFX� HOGH� HGLOHQ� EDU\XP�PHWDERUDWÕQ� �,,,�� ��� ����<ÕOGÕ]�
7HNQLN�hQLYHUVLWHVL�.LP\D�0HWDO�UML�)DN�OWHVLQGH�EXOXQDQ�3DQDO\WLFDO�PDUND�FLKD]�
NXOODQÕODUDN� \DSÕODQ� ;5'� DQDOL]L� VRQXoODUÕ� ùHNLO� ,9�� ��¶GH�� GDWD� OLVWHVL� 7DEOR� ,9��
��¶GH� YH� )7,5������ WLSL� ,5� FLKD]Õ� LOH� \DSÕODQ� ,5� DQDOL]� VRQXoODUÕ� ùHNLO� ,9�� ��¶WH��
EDU\XP�ERUDWÕQ� GDWD� OLVWHVL�7DEOR� ,9�� ��¶GH� YH�0$(¶GH��UHWLOHQ� EDU\XP�PHWDERUDW�
PRQRKLGUDWÕQ�;5'��DQDOL]L�VRQXoODUÕ�ùHNLO�,9����¶GH�YHULOPLúWLU��
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ùHNLO�,9������0$(¶GH�hUHWLOHQ�%DU\XP�0HWDERUDW�0RQRKLGUDW�
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7DEOR�,9������6HQWH]OHQHQ�%D% ( 2 ) ¶H�$LW�'DWD�/LVWHVL�
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7DEOR�,9�������������3')�QR
OX�%DU\XP�%RUDW¶D�$LW�'DWD�/LVWHVL�
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ùHNLO�,9������6HQWH]OHQHQ�%D% ( 2 ) ¶H�$LW�,5�6SHNWUXPX�

�
6HQWH]�LúOHPOHUL�VRQXFX�HOGH�HGLOHQ�EDU\XP�PHWDERUDW�WHWUDKLGUDWÕQ��,,,���������

<ÕOGÕ]�7HNQLN�hQLYHUVLWHVL�.LP\D�0HWDO�UML�IDN�OWHVLQGH�EXOXQDQ�3DQDO\WLFDO�PDUND�
FLKD]�NXOODQÕODUDN�\DSÕODQ�;5'�DQDOL]L� VRQXoODUÕ�ùHNLO� ,9����¶GH��GDWD� OLVWHVL�7DEOR�
,9����¶GH�YH�)7,5������WLSL�,5�FLKD]Õ�LOH�\DSÕODQ�,5�DQDOL]�VRQXoODUÕ�ùHNLO�,9����¶WD�
YHULOPLúWLU��
�
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�
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7DEOR�,9������6HQWH]OHQHQ�%D2�% ( 2 *-+�+ ( 2¶H�$LW�'DWD�/LVWHVL�
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�

6HQWH]� VRQUDVÕ� HOGH� HGLOHQ� EDU\XP� PHWDERUDW� PRQRKLGUDW� �%D% . 2 / �+ . 2��
QXPXQHVLQLQ� \DSÕODQ� ;5'� DQDOL]LQGH�� EX� QXPXQHQLQ� GDWD� OLVWHVL� �7DEOR� ,9�� ���
�������3')�QXPDUDOÕ�EDU\XP�ERUDWÕQ� WDEOR�OLVWHVL\OH��7DEOR�,9�����NDUúÕODúWÕUÕOPÕú�
YH� ELUH� ELU� X\JXQOXN� J|VWHUGL÷L� WHVSLW� HGLOPLúWLU�� $\UÕFD� VHQWH]� �U�Q�Q�Q� ;5'�
VSHNWUXPX� 0$(¶GH� �UHWLOHQ� EDU\XP� PHWDERUDW� PRQRKLGUDWÕQ� ;5'� VSHNWUXPX\OD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�YH�X\XP�VD÷ODGÕNODUÕ�J|U�OPHNWHGLU��

$\QÕ� ]DPDQGD� GHQH\VHO� oDOÕúPDODU� VRQXFXQGD� HOGH� HGLOHQ� PDGGHQLQ� ,5�
DQDOL]L�\DSÕOPÕú�YH�EX�DQDOL]�úHNLO��ùHNLO�,9����¶WH�YHULOPLúWLU��6SHNWUXPGD�J|]OHQHQ�
����FP 0�1 �GHNL�SLN� �% 2 2 3 � 2 0 � WLWUHúLPLQL�������FP 0�1 YH������FP 0�1 GHNL�SLNOHU� Lo�KDOND���
%�2�ED÷ODUÕQÕQ�JHULOPHVLQL�������FP 0�1 GHNL�SLN�GÕú�KDOND�%�2�ED÷ODUÕQÕQ�JHULOPHVLQL��
���� FP 0�1 � GHNL� SLN� %2/ � WHWUDKHGUDOLQ� VLPHWULN� JHULOLPLQL�� ���� FP 0�1 � GHNL� SLN� %2 / �
WHWUDKHGUDOLQ� DVLPHWULN� JHULOLPLQL� >��@�� ����� FP 0�1 GHNL� SLN� 6L�2�6L� JHULOLPLQL�� ����
FP 0�1 GHNL�SLN�6L�6L�JHULOLPLQL�J|VWHUPHNWHGLU�>��@���

'HQH\VHO� oDOÕúPDODU� VRQXFX� VHQWH]OHQHQ� EDU\XP� PHWDERUDW� WHWUDKLGUDW�
QXPXQHVLQLQ� \DSÕODQ�;5'� DQDOL]LQGH� LVH�� EX� QXPXQHQLQ� VHQWH]OHQPHVL� DPDoODQDQ�
������������ UHIHUDQV� NRGOX� EDU\XP� PHWDERUDW� WHWUDKLGUDW� �%D2�% . 2 / ��+ . 2�� �U�Q�
NRGXQGD�ROGX÷X�VDSWDQPÕúWÕU��

%DU\XP�PHWDERUDW� WHWUDKLGUDW� QXPXQHVLQLQ� ,5� DQDOL]LQGH� �ùHNLO� ,9�� ��� LVH�
���� FP 0�1 � GHNL� SLN� �% 2 2 3 � 2 0 � WLWUHúLPLQL�� ���� FP 0�1 � YH� ����� FP 0�1 � GHNL� SLNOHU� Lo� KDOND����
%�2�ED÷ODUÕQÕQ�JHULOPHVLQL�������FP 0�1 GHNL�SLN�GÕú�KDOND�%�2�ED÷ODUÕQÕQ�JHULOPHVLQL��
���� FP 0�1 � GHNL� SLN� %2/ � WHWUDKHGUDOLQ� VLPHWULN� JHULOLPLQL�� ���� FP 0�1 � GHNL� SLN� %2 / �
WHWUDKHGUDOLQ�DVLPHWULN�JHULOLPLQL�J|VWHUPHNWHGLU��
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%DU\XP� PHWDERUDW� PRQRKLGUDW� o|NW�UPH� NRúXOODUÕQD� J|UH� oHúLWOL� KLGUDWODU�
KDOLQGH�ROXúPDNWDGÕU��'�ú�N�VÕFDNOÕNODUGD�WHWUDKLGUDW�ROXúWX÷X������ 4 &�YH��VW�QGHNL�
o|NW�UPHOHUGH�GLKLGUDW�ROXúWX÷X�DQODúÕOPDNWDGÕU��7�P�KLGUDWODU����� 4 &¶GH�VXVX]�KDOH�
JHOPHNWHGLU�>�@��

%X� oDOÕúPDGD� o|NW�UPH� LúOHPL� ���� 4 &� LOH� ���� 4 &� DUDVÕQGD� \�U�W�OPHNWHGLU��
���� 4 &¶QLQ��]HULQGHNL�X\JXODPDODU�LoLQ�NDUÕúWÕUÕFÕOÕ�RWRNODY�NXOODQÕOPDNWDGÕU��6LOLVOH�
NDSODQPÕú� EDU\XP� PHWDERUDWWD�� VLOLV� ELU� DPRUI� NDEXN� úHNOLQGH� NULVWDOOHUL�
NDSODPDNWDGÕU�� %DVÕQo� DOWÕQGD� YH� ���� 4 &¶QLQ� �]HULQGH� \�U�W�OHQ� LúOHPOHUGH�� VLOLVOH�
NDSODPDQÕQ� GDKD� VD÷ODP� ROGX÷X�� HOGH� HGLOHFHN� �U�Q�Q� |]HOOLNOHULQLQ� GDKD� X\JXQ�
ROGX÷X�ELOLQPHNWHGLU��(OGH�HGLOHQ�PRGLIL\H�EDU\XP�PHWDERUDW��U�Q���������� 4 &¶OHU�
DUDVÕQGD� NXUXWXOPDNWDGÕU�� %X� �U�Q� 0RGLIL\H� %DU\XP� 0HWDERUDW� 0RQRKLGUDW� DGÕ�
DOWÕQGD� SD]DUODQPDNWDGÕU�� 0RGLIL\H� %DU\XP� 0HWDERUDW� 0RQRKLGUDW� ���� 4 &¶QLQ�
�]HULQGH� VX� ND\EHWPHNWHGLU�� <DQL� VLOLVOH� NDSODQPÕú� EDU\XP�PHWDERUDW� ���� 4 &¶QLQ�
�]HULQGH�VRQ�PROHN�O�VX\XQX�WXWDUDN����� 4 &¶QLQ��VW�QGH�ND\EHWPH\H�EDúODPDNWDGÕU��
�%DU\XP� PHWDERUDW� PRQRKLGUDW� ER\D� NDWNÕVÕ� RODUDN� \D÷� ED]OÕ� ER\DODUGD�
NXOODQÕOPDNWDGÕU�� SODVWLN� ER\DODU� RODUDN� ELOLQHQ� VX� ED]OÕ� ER\DODUGD� NXOODQÕPÕ� LoLQ�
o|]�Q�UO�÷�Q�Q� D]DOWÕOPDVÕ� YH� WRSDNODúPDVÕQÕQ� |QOHQPHVL� JHUHNPHNWHGLU�� %DU\XP�
PHWDERUDW� WHNVWLO�� NDXoXN�� \DSÕúWÕUÕFÕ� HQG�VWULVLQGH� YH� WDKWD� NRUXQPDVÕQGD� GD� oRN�
NXOODQÕODQ�ELU�NDWNÕ�PDGGHVLGLU�>�@��
� %R\DODUD� NDWÕOGÕ÷ÕQGD�� \DQPD\D�� UHQN� VDUDUPDVÕQD�� V�UW�QPH\H�� EDNWHUL� YH�
N�IOHUH� NDUúÕ� GD\DQÕNOÕOÕN� VD÷ODPDNWDGÕU�� $\UÕFD�� EDU\XP� PHWDERUDW� LODYH� HGLOPLú�
ER\DODU� DQWL�NRUUR]LI� |]HOOLN� ND]DQPDNWDGÕU�� 'Õú� FHSKH� X\JXODPDODUÕQGD� ER\DQÕQ�
UHQN�GH÷LúWLUPH�YH�WR]XPD�ROD\ODUÕQÕQ�JHFLNPHVLQGH�GH�\DUDUOÕ�ROPDNWDGÕU�>�@��
� '�Q\DGD�JHQLú�|Oo�GH�NXOODQÕOPDVÕQD�NDUúÕQ��EDU\XP�PHWDERUDWÕQ�7�UNL\H¶�GH�
NXOODQÕPÕ� oRN� VÕQÕUOÕGÕU�� 7�UNL\H¶GH� VDQD\L� W�NHWLPLQLQ� oRN� D]� ROGX÷X� J|U�OPHNOH�
EHUDEHU�NHVLQ�W�NHWLP�UDNDPODUÕQD�XODúÕODPDPDNWDGÕU��
� '�Q\DGD� EDU\XP� ERUDWODUGDQ�� WLFDUL� |QHPH� VDKLS� RODQ� YH� VDQD\LGH� HQ� oRN�
NXOODQÕODQ� PRGLIL\H� EDU\XP� PHWDERUDW� PRQRKLGUDWWÕU�� %X� QHGHQOH� GHQH\VHO� VHQWH]�
oDOÕúPDODUÕ� HVDV� DOÕQDUDN� |UQH÷LQ� �� WRQ�J�Q� NDSDVLWHOL� ELU� �UHWLP� WHVLVL� ú|\OH�
SODQODQDELOLU��ùHNLO�9���������
�
�
�
�
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������������������������������������������������������������������������������g]HOOLNOHUL���������������������������������øúOHP�6�UHOHUL�
%D6��5HDNW|U������������������������������������������������P 2 �KDFLPOL��PHNDQLN� ����������������������������
��
��5HDNW|U�,�� ��������������������������������������������NDUÕúWÕUÕFÕOÕ�\D÷�ÕVÕWPDOÕ��� �

���������������������%D6������������������oLIW�J|POHNOL�JHUL�VR÷XWXFXOX��
� ID]ODVÕ� ������oHOLN�
�
9DNXP�)LOWUHVL�,� �����������������������������������6LOLQGLULN�\DSÕGD��oHOLN�� ��
%DVÕQoOÕ�)LOWUH�YH\D�6DQWULI�M����������������������5 �P��K �P�
6�]PH�VLVWHPL�
�
6�]�QW�� ��������������������������������������������5HDNW|U�,�LOH�D\QÕ����DGHW�� ��
0HWDERUDW�5HDNW|UOHUL� ������������������������������VÕUDOÕ�NXOODQÕODELOLU��
�5HDNW|U�,,�YH�,,,��
�
9DNXP�YH\D�%DVÕQoOÕ�)LOWUH,,����������������������9DNXP�)LOWUHVL�,�LOH�D\QÕ���� ��
9H\D�6DQWULI�M�6�]PH�6LVWHPL�
�6ÕFDN�V�]PH�YH�\ÕNDPD���
�
�
V�]�QW�� ���������������������������������������P 2 �KDFLPOL�oHOLN��VX� �
�=Q6�o|NW�UPH���������������������������������������������VR÷XWPDOÕ��PHNDQLN�NDUÕúWÕUÕFÕOÕ������������
WDQNÕ��
�
����������������������������NXUXWPD����������������������������(OHNWULNOL�NXUXWPD�IÕUÕQÕ��

������������������������������������7RQ�J�Q�NDSDVLWHOL�
�
�
ùHNLO�9�����%DU\XP�0HWDERUDW�0RQRKLGUDW�hUHWLPL�$NÕP�ùHPDVÕ�
�

$NÕP� úHPDVÕ� GD� YHULOHQ� LúOHWPHQLQ� oDOÕúPD� NRúXOODUÕ� �� 7RQ�J�Q� NDSDVLWHOL�
EDU\XP�PHWDERUDW�PRQRKLGUDW��UHWLPL�LoLQ�KHU�ELU�NDGHPH�LOH�LOJLOL�RODUDN�D\UÕQWÕOÕ�ELU�
úHNLOGH�ú|\OH�VÕUDODQELOLU��

5HDNW|U� ,¶H� ���� P 2 � VX� YH� ����� NJ� %D6� YHULOLU�� NDUÕúWÕUÕOÕU�� ÕVÕWÕOÕU� YH� �� VDDW�
VXUH\OH� JHUL� VR÷XWXX� DOWÕQGD� ND\QDWÕOÕU�� %X� LúOHP� \DNODúÕN� RODUDN� �� VDDWWH�
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WDPDPODQDELOLU�� 'HYDPÕQGD� YDNXP� ILOWUHVLQGHQ�� PHWDERUDW� UHDNW|UOHULQGHQ� ELULQH�
V�]�O�U��%X�LúOHPLQ�V�UHVL�GH�\DNODúÕN�RODUDN���VDDW�RODUDN�G�ú�Q�OHELOLU��)LOWUHGHNL�
NDWÕ�NDOÕQWÕ�%D6�ROXS������NJ¶GÕU��%X�NDOÕQWÕ�P�WHDNLS�úDUM�LoLQ�UHDNW|U�,¶H�YHULOLU�YH�
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