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.R]DOD÷ÕQ�GLS�WDUDIODUÕQGD�EXOXQDQ�SXOODU����N|úHOL�ROXS��XoODUÕQD�GR÷UX�RODQODU�LVH�

HúNHQDU�G|UWJHQ��NDUH��ELoLPLQGHGLU��*UL�EH\D]�UHQNWHNL�J|EHN��E�\�N��EDVÕN�YH�
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UHoLQH��UHWLPL�LoLQ�GH�NXOODQÕOPDNWDGÕU��$VÕO�\DUDUODQPD�úHNOL�LVH�\HQHQ�\D÷OÕ�

WRKXPODUÕ�RODQ�\DQ��U�QOHULGLU��$\QÕ�]DPDQGD�J�]HO�ELU�SDUN�D÷DFÕGÕU��g]HOOLNOH�

$NGHQL]�\|UHOHULQGH�NXUDN�YH�VÕFDN�\D]ODUD�oRN�L\L�X\XP�VD÷ODPDNWDGÕU��.XUW��������

)ÕVWÕNoDPÕ�GÕúÕQGD�3LQXV�FLQVLQH�DLW�\DNODúÕN����W�U�\HQLOHELOLU�WRKXP��UHWPHNWHGLU��

%X�\LUPL�W�UGHQ��3LQXV�VLELULFD��3LQXV�NRUDLHQVLV��3LQXV�JHUDUGLDQD��YH �3LQXV�

PRQRSK\OOD�HNRQRPLN�|QHPH�VDKLS�ROXS�dLQ��5XV\D��2UWD�$V\D��ONHOHUL�YH�$PHULND�

NÕWDVÕQGD�\HWLúWLULOPHNWHGLU��$QRQ\PRXV������E���dDP�IÕVWÕ÷Õ�EX�W�U�Q�DQD��U�Q�G�U��

��±���\DúÕQGD�oDPODU��]HULQGH�ROJXQODúPÕú�NR]DODNODU�J|U�O�UVH�GH�HNRQRPLN�

YHULPH���±���\DúÕQGD�XODúÕUODU�YH�EX�YHULP�����\DúÕQD�NDGDU�V�UHU��.R]DODNODU��o�

VHQHGH�ROJXQODúÕU��$÷DoODU�\DúODQGÕ÷Õ�]DPDQ�úHPVL\H�J|U�Q�P��DODQ�ELU�WDo�\DSÕVÕQD�

VDKLSWLU��%X�J|U�Q�P�ÕúÕN�LVWH÷LQLQ�ID]OD�ROPDVÕQGDQ�ND\QDNODQPDNWDGÕU��*HQo��

����E��

)ÕVWÕNoDPÕ�NÕ]ÕOoDPOD�ELUOLNWH�ÕOÕPDQ�LNOLPH�YH�GHQL]�NHQDUODUÕQD�ED÷OÕ�ELU�W�UG�U��

+DWWD�NÕ]ÕOoDPD�QD]DUDQ�GDKD�ID]OD�ÕOÕPDQ�LNOLP�LVWH÷LQGH�ROXS��NRQWLQHQWDO��NDUDVDO��

LNOLPOHUGHQ�NDoÕQÕU��.Õ]ÕOoDP�JLEL��VÕFDNOÕ÷D�YH�NXUDNOÕ÷D�E�\�N�|Oo�GH�GD\DQÕU�

�.ÕUGDU��������

'�Q\D��]HULQGH�oRN�ID]OD�\D\ÕOPDPÕú�RODQ�IÕVWÕNoDPÕ��|]HOOLNOH�$NGHQL]��ONHOHULQGH�

\D\ÕOPÕú�GXUXPGDGÕU��)ÕVWÕNoDPÕ�'�Q\D��]HULQGH ��������KD DODQD�VDKLSWLU��*HQo��

����D��

*HQo������D�¶H�J|UH��³hONHPL]GH�%HUJDPD�±�.R]DN�<D\ODVÕ¶QGD�YH�$\GÕQ�±�0D]RQ�

\|UHVLQGH�E�\�N�PHúFHUHOHU�NXUDQ�IÕVWÕNoDPÕ��.DUDGHQL]�%|OJHVL¶QGH�7UDE]RQ�±

.DOHQLPD�9DGLVL¶QGH��%DUWÕQ�±�dDNUD]¶GD�YH�$UWYLQ�±�dRUXK�9DGLVL¶QGH�EXOXQXU��

0DUPDUD�%|OJHVL¶QGHNL�\D\ÕOÕúÕ � LVH�0DUPDUD��*HPOLN��.XPOD��$UPXWOX�YH�



�

dDQDNNDOH�\|UHOHULQGHGLU��(JH�%|OJHVL¶QGH�GHQL]�LNOLPLQH�DoÕN�\HWLúPH�RUWDPODUÕ�LOH�

GHQL]�LNOLPLQLQ�HWNLOL�ROGX÷X�NÕ\ÕGDQ�X]DN�KDY]DODUGD��7RUEDOÕ��%HUJDPD��0HQGHUHV��

*|UGHV��<DWD÷DQ��.RoDUOÕ�JLEL��J|U�OHQ�IÕVWÕNoDPÕ��$NGHQL]�%|OJHVL¶QGH�$QWDO\D��

.DKUDPDQPDUDú�YH�+DWD\�LOOHULQLQ�P�ONL�VÕQÕUODUÕ�LoLQGH��L]ROH�ROPXú�\D\ÕOÕúODUD�

VDKLSWLU�´

'�Q\D�\HQLOHELOLU�oDP IÕVWÕ÷Õ�RUWDODPD��UHWLPL�\DNODúÕN��������WRQ�\ÕO�G�]H\LQGHGLU��

%XQXQ�������WRQX�dLQ�WDUDIÕQGDQ��UHWLOPHNWHGLU��hONHPL]LQ�EXQGDNL�SD\Õ�LVH�������±

������WRQ�\ÕO�FLYDUÕQGDGÕU�� %X�UDNDPÕQ�GD�\DNODúÕN�����WRQX�%HUJDPD�±�.R]DN¶WD��

NDODQÕ�LVH�$\GÕQ�±�.RoDUOÕ¶GD�YH�0X÷OD¶GD��UHWLOPHNWHGLU���1HUJL]�YH�'|QPH]��

������

7�&��%DúEDNDQOÕN�'Õú�7LFDUHW�0�VWHúDUOÕ÷Õ�øKUDFDWÕ�*HOLúWLUPH�(W�G�0HUNH]L�$UJH�

%DúNDQOÕ÷Õ�WDUDIÕQGDQ�KD]ÕUODQDQ�ELU�\D\ÕQD�J|UH��'�Q\D�oDP IÕVWÕ÷Õ��UHWLPL��ONHOHU�

YH�\ÕOODU�ED]ÕQGD�dL]HOJH����¶GH�J|U�OPHNWHGLU��g]GHQ��������

dL]HOJH������hONHOHU�YH�%|OJHOHU�%D]ÕQGD�'�Q\D�dDP�)ÕVWÕ÷Õ�hUHWLPL��g]GHQ�������

h5(7ø&ø�
h/.(/(5

����
�WRQ�

����
�WRQ�

����
�WRQ�

����
�WRQ�

����
�WRQ�

����
�WRQ�

����
�WRQ�

$V\D ����� ����� ����� ������ ������ ����� �����
dLQ ����� ����� ����� ������ ����� ����� �����

5XV\D � ����� ����� ����� ����� ����� �

0R÷ROLVWDQ � ��� ��� ��� ��� ����� �
.�.RUH � ����� ��� ����� ����� ��� �

$IJDQLVWDQ�
3DNLVWDQ

� ����� ����� � ������ ����� �

$YUXSD ����� ������ ����� ����� ������ ����� �����

øVSDQ\D ����� ��� ��� ����� ����� ��� ���
3RUWHNL] ����� ��� ��� ����� ��� ��� ���

øWDO\D ��� ��� ����� ��� ��� ��� ���
7�UNL\H ��� ��� � ��� ����� ��� ���

7RSODP ����� ������ ������ ������ ������ ������ �����

hONHPL]LQ�oDP�IÕVWÕ÷Õ�GÕúVDWÕPÕ�JHOLUL�(JH�øKUDFDWoÕ�%LUOLNOHUL¶QLQ�HOHNWURQLN�RUWDP�

ND\QDNODUÕQD�J|UH�\ÕOOÕN�RUWDODPD�������PLO\RQ�$%'���G�]H\LQGHGLU�������\ÕOÕQD�DLW�

UDNDPODU�������������LOH������������WDULKOHUL�DUDVÕQÕ�NDSVDPDNWDGÕU��dL]HOJH������



�

dL]HOJH������hONHPL]LQ�\ÕOOÕN�WRSODP�oDP�IÕVWÕ÷Õ�GÕúVDWÕPÕ�YH�JHOLUL

���� ���� ���� ����
0LNWDU��NJ� ������� ������� ������� ���������
7XWDU�$%'��� ���������� ���������� ���������� ����������
.D\QDN��$QRQLP������E

hONHPL]GH�IÕVWÕNoDPÕ�RUPDQODUÕ�WRKXPGDQ�ROXúPXúWXU��%X�QHGHQOH�D÷DoODU�JHo�

WRKXP�YHULPLQH�EDúODPDNWD�YH�ÕVODK�HGLOPLú��VW�Q�JHQRWLSOHU�NXOODQÕOPDGÕ÷Õ�LoLQ�

WRKXP�YHULPL�GH�øVSDQ\D��3RUWHNL]�YH�øWDO\D�JLEL��ONHOHUH�J|UH�ROGXNoD�G�ú�N�

ROPDNWDGÕU��$YUXSD¶GD�\ÕOOÕN�RUWDODPD�oDP�IÕVWÕ÷Õ��UHWLPL�����NJ�KD�G�]H\LQGH\NHQ��

�ONHPL]GH�LVH�.DKUDPDQPDUDú±+DUWODS�2UPDQ�øúOHWPH�ùHIOL÷L�VDKDVÕQGD�NR]DODN�

�UHWLPL�����NJ�KD�RODUDN�WDKPLQ�HGLOPLúWLU��*HQo������D�� �7RKXP�YHULPL�\�NVHN�

D÷DoODUGDQ����±���\DúOÕ��DúÕ��oHOLN� LQ�YLWUR�N�OW�U�JLEL�YHJHWDWLI�\ROODUOD�ILGDQ��UHWLPL�

\DSÕODELOLUVH�JHQo�\DúODUGD�NR]DODN�YH�oDP�IÕVWÕ÷Õ��UHWLPL�\DSPDN�P�PN�Q�RODFDNWÕU�

%X�oDOÕúPDGD�RUPDQ�D÷DoODUÕQÕQ�KÕ]OÕ�YH�NORQDO�\ROOD�oR÷DOWÕPÕQGD�|QHPOL�ELU�

SRWDQVL\HOH�VDKLS�VRPDWLN�HPEUL\RJHQHVLV� WHNQL÷L �YH� WRPXUFXN�N�OW�U�Q�Q�

IÕVWÕNoDPÕQÕQ�KÕ]OÕ�oR÷DOWÕPÕQGD�RSWLPL]DV\RQX�DPDoODQPÕúWÕU�



�

���.$<1$.�g=(7/(5ø

2UPDQ�D÷DoODUÕQÕQ�LQ�YLWUR�N�OW�U�\ROX\OD��UHWLOPHVLQH�\|QHOLN�ELUoRN�DUDúWÕUPD�

\DSÕOPÕúWÕU��%D]Õ�RUPDQ�D÷DoODUÕQÕQ�GRNXODUÕ��\DúOÕ�IHUWOHUGHQ�DOÕQPÕú�LVH��oRN�]RU�

N|NOHQPHNWHGLU��%X�QHGHQOH�DUDúWÕUPDODUGD�JHQo�ELWNLOHULQ�HPEUL\R��KLSRNRWLO��V�UJ�Q�

XoODUÕ�YH\D�WRPXUFXN�HNVSODQWODUÕ�JLEL�GRNX�SDUoDODUÕ�NXOODQÕOPDNWDGÕU�

)ÕVWÕNoDPÕQÕQ LQ�YLWUR �úDUWODUGD��UHWLOPHVLQH�\|QHOLN�oDOÕúPÕú�DUDúWÕUÕFÕODUGDQ��

*RQ]DOHV�HW�DO����������IÕVWÕNoDPÕ�NRWLOHGRQODUÕQÕQ�DGYHQWLI�WRPXUFXNODUÕQGDQ��ELWNL�

UHMHQHUDV\RQXQXQ������0� % $ � �EHQ]LODGHQLQ��LoHUHQ�\DUÕ�VH\UHOWLN�/H�3RLYUH�

RUWDPÕQGD�VD÷ODQGÕ÷ÕQÕ�ELOGLUPLúWLU�

*DUFLD�)pUUL]�H W � DO�� ��������GH÷Lú W L U L OPLú �06��6+�YH�*'�RUWDPODU ÕQGD�%$

�EHQ]LODGHQLQ�¶QÕQ������������0�GR]ODUÕQÕQ�oDPGD�RUJDQRJHQLN�WHSNL��]HULQH�ROXPOX�

HWNL�\DSWÕ÷ÕQÕ�EHOLUWPLúOHUGLU�

6XO�DQG�.REUDQ��������IDUNOÕ�WX]�NRQVDQWUDV\RQODUÕ��NDUERQ�ND\QDNODUÕ��RNVLQ�YH�

VLWRNLQLQLQ IÕVWÕNoDPÕ�NRWLOHGRQODUÕQGD�V�UJ�Q�RUJDQRJHQHVLVLQH�HWNLOHULQL�

DoÕNODGÕNODUÕ�oDOÕúPDODUÕQGD��VDNNDUR]�YH�����0�%$�LoHUHQ�ò�06�RUWDPÕQGD�HQ�L\L�

VRQXFX�DOPÕúODU��V�UJ�QOHU�DNWLI�NDUERQ�LoHUHQ�YH�E�\�PH�G�]HQOH\LFLVL�LoHUPH\HQ�

RUWDPGD�X]DPD�J|VWHUPLúOHUGLU�

9DOGHV�HW�DO���������LVH��IÕVWÕNoDPÕQÕQ�oLPOHQPLú�HPEUL\RODUÕQGDQ�L]ROH�HGLOHUHN�LQ�

YLWUR�N�OW�UH�DOÕQDQ�NRWLOHGRQODUÕQ�������0�%$�X\JXODPDVÕQD�V�UJ�Q�RUJDQRJHQHVLVL�

WHSNLVL�YHUGL÷LQL�ELOGLUPHNWHGLUOHU�

3XOOPDQ�HW �D O � � � ����� � �3LQXV�WDHGD¶GD�VRPDWLN�HPEUL\RJHQHVLV�EDúODQJÕFÕQÕQ��

GH÷LúWLULOPLú�ò�3��WX]ODUÕ�NRQVDQWUDV\RQX�����PJ�/DNWLI�NDUERQ��DNWLI�NDUERQXQ�

DGVRUEVL\RQXQX�GHVWHNOHPHN�LoLQ�D\DUOD\ÕFÕ�&X�YH�=Q��������PDOWR]������P\R�

LQRVLWRO����� PJ�/�FDVDPLQR�DVLW����� PJ�/�JOXWDPLQH����PJ�/�1$$�������PJ�/�

%$3������ �PJ�/�NLQHWLQ����� �PJ�/�J�P�ú�QLWUDW������0���%U�&*03�� � �� � �0�

EUDVVLQROLGH�YH���J�/�JHOULWH�LoHUHQ�WHPHO�RUWDPD������PJ�/�ELRWLQ������PJ�/�IROLN�

D V L W � Y H � � � � �PJ �/ �S+� WDPSRQ�D MDQÕ �0(6� L ODYH �HGL OG L÷LQGH�JHOLúWLULOGL÷LQL�

DoÕNODPÕúODUGÕU�



�

<LQH�3XOOPDQ�HW�DO���������� 3LQXV�WDHGD��3LQXV�HOOLRWWL��3VHXGRWVXJD�PHQ]LHVLL�YH

3LFHD�DELHV�DGOÕ�LEUHOL�W�UOHUGH�\DSWÕNODUÕ�DUDúWÕUPDGD�LVH�VRPDWLN�HPEUL\RJHQHVLVLQ�

EDúODWÕOPDVÕQÕQ��SDFOREXWUD]RO¶XQ�RUWDPD�IDUNOÕ�GR]ODUGD�LODYHVL\OH�P�PN�Q�

ROGX÷XQX�ELOGLUPHNWHGLUOHU�

7DQJ�DQG *XR���������3LQXV�WDHGD¶QÕQ ��JHQRWLSLQLQ�ROJXQ�]LJRWLN�HPEUL\RODUÕQÕ�����

'�\D�GD�1$$��%$�YH�NLQHWLQ�LoHUHQ WHúYLN�RUWDPÕQGD��±��KDIWD�N�OW�UH�DOÕS�VRQUD�

IDUNOÕODúPD�RUWDPÕQD�DNWDUPÕúODU�GDKD�VRQUD�GD���PJ�/�%$������PJ�/�*$�������PJ�/�

,%$�LODYH�HGLOHQ�7(�RUWDPÕQGD�N|NOHQPH�HOGH�HWWLNOHULQL�ELOGLUPLúOHUGLU�

6FKHVWLEUDWRY�H W � D O � � ������� � oLPOHQPHQLQ�HUNHQ�VDIKDODUÕQGD��UDGLVLO����PP���

WRKXPODUGDQ�NHVLOLS�oÕNDUÕODQ�HPEUL\RJHQLN�HNVSODQWODUGDQ QRGXODU NDOOXV�GRNXVX�

oR÷DOPDVÕQGD��������0�,%$�YH�������0�%$3¶�OD�GHVWHNOHQPLú�YH�SRWDV\XP�QLWUDW�

NRQVDQWUDV\RQXQX�����PO¶\H�G�ú�UPH�úHNOLQGH�GH÷LúWLULOPLú�ò�/H�3RLYUH�RUWDPÕQÕQ�

HQ�L\L�VRQXFX�YHUGL÷LQL��D\UÕFD�DGYHQWLI�WRPXUFXN�ROXúXPXQXQ����VDNNDUR]�YH�����

�0�%$3�LoHUHQ�ò�/3�WHPHO�RUWDPÕQGD�JHUoHNOHúWL÷LQL�YH�VRQUDNL���KDIWD�ER\XQFD�

D\QÕ�RUWDPGD�V�UJ�QOHULQ�WRPXUFXNODUGDQ�X]DGÕ÷ÕQÕ�ELOGLUPHNWHGLUOHU��<LQH�D\QÕ�

DUDúWÕUPDGD��X]D\DQ�V�UJ�QOHU�VÕUDVÕ\OD����� �0������ �0�YH�������0�1$$� ,%$�YH�

%$3�NRPELQDV\RQX�����VDNNDUR]����� � PJ�/�WKLDPLQH��+&O � ������PJ�/�P\R�

LQRVLWRO��6+�RUWDPÕQÕQ�PDNUR�YH�PLNUR�WX]ODUÕQGDQ�ROXúDQ�N|N�EDúODWPD�RUWDPÕQGD�

�5,0��������J�Q�WXWXOGXNWDQ�VRQUD����VDNNDUR]�LoHUHQ��E�\�PH�G�]HQOH\LFLVL]�\DUÕ�

VH\UHOWLN�6+�RUWDPÕQD�N|N�X]DPDVÕ�LoLQ�WUDQVIHU�HGLOGLNOHULQGH�HQ�L\L�N|NOHQPH�

VRQXFXQX�YHUGL÷LQL�EHOLUWPHNWHGLUOHU�

0DODEDGL�DQG�+LUDQMLW���������3LQXV�NHVL\D¶GD�ROJXQ�]LJRWLN�HPEUL\RODUÕQ���������0

%$���������0�1$$�YH��������0�����'�LODYH�HGLOPLú���J�/�JHOODQ�JXP�YH����J�/�

PDOWR]�LoHUHQ�\DUÕ�VH\UHOWLN�GH÷LúWLULOPLú�06�RUWDPÕQGD�N�OW�UH�DOÕQGÕ÷ÕQGD

SURHPEUL\RQDO�N�WOHOL��EH\D]��\DUÕ�JHoLUJHQ�YH�FÕYÕN�HPEUL\RJHQLN�NDOOXV��UHWWL÷LQL�

ELOGLUPHNWHGLUOHU��

<LQH�D\QÕ�oDOÕúPDGD���VWWH�DoÕNODQDQ�HPEUL\RJHQLN�NDOOXVODUÕQ�\DUÕ�VH\UHOWLN 06�

RUWDPÕQGD����J�/�PDOWR]�YH��J�/�JHOODQ�JXP�LoHUL\RU���������0�����'���������0

1$$���������0�%$�LODYH�HGLOPLú��\DSÕODQ�DOW�N�OW�U�Q�Q��HUNHQ�VDIKD�NRWLOHGRQDO�

HPEUL\RODUÕQ�EDúODWÕOPDVÕ\OD�VRQXoODQGÕ÷Õ�DoÕNODQPDNWDGÕU��øODYH��o�KDIWDGDQ�VRQUD�

LVH���J�/�PDOWR]�����J�/�JHOODQ�JXP��������0�$%$�YH���� � J�/�DNWLI�NDUERQOX�



�

RUWDPGD�HPEUL\RJHQLN�NDOOXV�N�OW�U�Q�Q��NRWLOHGRQDO HPEUL\R��UHWWL÷LQL�YH�WDP�

ELWNLFLNOHULQ�LVH�V|]��HGLOHQ�VRPDWLN�HPEUL\RODUGDQ�D\UÕOÕS�E�\�PH�G�]HQOH\LFLVL]����

J�/�JHOODQ�JXP�LOH�NXYYHWOHQGLULOPLú�\DUÕ�VH\UHOWLN�RUWDPÕQGD�N�OW�UH�DOÕQGÕ÷ÕQGD�HOGH�

HGLOGL÷LQL�LIDGH�HWPHNWHGLUOHU�

3LQXV�NHVL\D¶GD�\�U�W�OP�ú�ELU�DUDúWÕUPDGD��HPEUL\RJHQLN�N�OW�UOHU��GH÷LúWLULOPLú�

06�RUWDPÕQGD�N�OW�UH�DOÕQPÕú�ROJXQ�]LJRWLN�HPEUL\RODUGDQ�\�NVHN�ELU�IUHNDQVWD�

E D ú O D W Õ OP Õ ú � Y H � S URHPEU L \RQD O � N � W O H O H U L Q � D \Q Õ � R U W DPGD � I D N D W � E �\�PH �

G�]HQOH\LFLOHULQLQ������NRQVDQWUDV\RQXQGD��DOW�N�OW�U��LOH���KDIWDGD�JHOLúWL÷L�

EHOLUWLOPHNWHGLU��$\UÕFD�SURHPEUL\RQDO�N�WOHOHU��$%$���������0���YH�VDNNDUR]�����

JU�/��LoHUHQ�WHPHO�RUWDPGD��±��KDIWD�N�OW�UH�DOÕQGÕ÷ÕQGD�NRWLOHGRQDO�HPEUL\RODU�

�UHWPLúOHUGLU��%X�NRWLOHGRQDO�HPEUL\RODU�P\R�LQRVLWRO�������PJ�/���VDNNDUR]�����

J�/��YH�DNWLI�NDUERQ����J�/��LoHUHQ�IDNDW�FDVHLQ�K\GUROLVDWH�YH�/�JOXWDPLQHGHQ�

\RNVXQ�RUWDPGD����VDDWOLN�IRWRSHUL\RWWD��±��KDIWDGD�X]DPÕúODUGÕU��8]D\DQ�EX�

NRWLOHGRQDO�HPEUL\RODUGDQ��±��KDIWDGD�VDNNDUR]�����J�/��LoHUHQ�GH÷LúWLULOPLú�06�

RUWDPÕQGD�ILGH�HOGH�HGLOGL÷L�ELOGLULOPHNWHGLU��'HE�DQG 7DQGRQ��������

/HOX�HW�DO���������3LQXV�SLQDVWHU�YH�3LQXV�V\OYHVWULV¶WH�E�\�PH�G�]HQOH\LFLOHULQLQ�

EXOXQGX÷X�\D�GD�EXOXQPDGÕ÷Õ�RUWDPODUGD��VRPDWLN�HPEUL\R�JHOLúLPL�YH�ELWNLFLN�

UHMHQHUDV\RQXQX�DUDúWÕUGÕNODUÕ�oDOÕúPDODUÕQGD��]LJRWLN�HPEUL\RODUÕ�|QFH�����'¶OL�\D�GD�

����'¶VL]�YH�%$¶OÕ�YH�%$¶VÕ]�GH÷LúWLULOPLú�/LWYD\�RUWDPÕQGD��/0��N�OW�UH�DOPÕúODU�

YH�DUGÕQGDQ�$%$¶OÕ�\D�GD�$%$¶VÕ]�YH�JHOODQ�JXP¶OX�YH�JHOODQ�JXP¶VX]�/0¶QD�

DNWDUPÕúODUGÕU� 6RPDWLN�HPEUL\RJHQHVLV� KH U � L N L � R U W DPGD �GD �ED ú O D W Õ OP Õ ú � YH �

V�UG�U�OP�úW�U��3LQXV�V\OYHVWULV¶GH�N�OW�U�RUWDPÕQÕQ�HPEUL\RJHQLN�N�OW�UOHULQ�

EDúODWÕOPDVÕ�YH�oR÷DOWÕOPDVÕQGD�|QHPOL�ELU�HWNL\H�VDKLS�ROPDGÕ÷ÕQÕ��3LQXV�SLQDVWHU¶GD

LVH�HQ� L\L � WHSNLQLQ�E�\�PH�G�]HQOH\LFLOHULQLQ�EXOXQGX÷X�RUWDPGD��NRWLOHGRQ�

SULPRUGLDODUÕQÕQ�X]DPDVÕQGDQ�|QFHNL�VDIKDGD�NHVLS�oÕNDUÕODQ�]LJRWLN�HPEUL\RODUOD��

HOGH�HGLOGL÷L�EHOLUWLOPHNWHGLU�

3LQXV�HOOLRWWL¶G H � V RPD W L N � HPEUL\RJHQHVLV�\ROX\OD�ELWNLFLN�UHMHQHUDV\RQXQXQ�

DoÕNODQGÕ÷Õ�ELU�oDOÕúPDGD��HPEUL\RJHQLN�NDOOXV����PJ�/�%$�YH���PJ�/�����'�LoHUHQ�

/H�3RLYUH��/3��RUWDPÕQGD�N�OW�UH�DOÕQDQ�ROJXQODúPDPÕú�]LJRWLN�HPEUL\RODUGD�

EDú OD W Õ OPÕú �YH �� �PJ�/ �����' � Y H � � � � � PJ�/ �%$¶OÕ�/3�RUWDPÕQGD�oR÷DOPDVÕ�

VD÷ODQPÕúWÕU��(UNHQ�VDIKD�HPEUL\RLGOHUL����PJ�/�$%$�����J�/�SROLHWLOHQ�JOLNRO��3(*��

Y H � � � J � / � DNWLI�NDUERQ�LODYHOL�/3�RUWDPÕQGD�NRWLOHGRQDO�HPEUL\RLG�RODUDN�



�

JHOLúWLULOPLúWLU��2OJXQ�VRPDWLN�HPEUL\RODU�KRUPRQVX]�RUWDPGD�oLPOHQGLULOPLú�YH�

ELWNLFLN�KDOLQH�JHWLULOPLúWLU��%LWNLFLNOHUH�G|Q�úHQ�VRPDWLN�HPEUL\RODUÕQ�IUHNDQVÕ�

������RODUDN�EXOXQPXúWXU��7DQJ�HW�DO�� ������

*DXUDY HW DO� ������� �3LQXV�UR[EXUJKLL¶GH�HPEUL\RJHQLN�\Õ÷ÕQ�oÕNDUÕPÕQGD��

oR÷XQOXNOD�NRQXP��WRSODPD�WDULKL��RUWDP�ELOHúLPL�YH�PHJDJDPHWRILWLQ�JHOLúLP�

V�UHFLQH�ED÷OÕ�RODUDN�GH÷LúLP�J|]OHPLúOHU�YH��o�HPEUL\RJHQLN�K�FUH�KDWWÕQÕQ��

VRPDWLN�HPEUL\RODUÕQ�ROJXQODúPDVÕ�YH�ELWNL\H�G|Q�úW�U�OPHOHULQGH�NXOODQÕOGÕ÷ÕQÕ�

ELOGLUPHNWHGLUOHU�

+DJJPDQ�HW �D O � ��������VRPDWLN�HPEUL\RJHQHVLVLQ�EDúDUÕOÕ�ROGX÷X�GXUXPODUGD�

NXOODQÕODQ�]LJRWLN�HPEUL\R�HNVSODQWODUÕQÕQ�\D�SURHPEUL\R�\D�GD�HUNHQ�HPEUL\RODU�

ROGX÷XQX�ELOGLUPHNWHGLUOHU�

3LQXV�SDWXOD¶GD�VRPDWLN�HPEUL\RJHQHVLVLQ�DUDúWÕUÕOGÕ÷Õ�ELU�oDOÕúPDGD�HPEUL\RJHQLN�

NDOOXVXQ��ROJXQODúPDPÕú�]LJRWLN�HPEUL\RODUÕ�LoHUHQ�3LQXV�SDWXOD�PHJDJDPHWRILWOHUL�

�]HULQGH�EDúODWÕOGÕ÷Õ�ELOGLULOPHNWHGLU��%X�oDOÕúPDGD��HPEUL\RJHQLN�GRNX��KHP�06�

RUWDPÕQGD�KHP�GH��'&5��'RXJODV ILU�&RW\OHGRQ�5HYLVHG��RUWDPÕQGD�N�OW�UH�DOÕQDQ�

PHJDJDPHWRILWOHUGH�������RUWDODPD\OD�ROXúPXú��HQ�\�NVHN�WHúYLN�IUHNDQVÕ�LVH�/�

JOXWDPLQLQ�WHPHO�D]RW�ND\QD÷Õ�RODUDN�NXOODQÕOGÕ÷Õ� � �PJ�/�����'� �� �� � PJ�/�%$�

HNOHQPLú�'&5��RUWDPÕQGD�HOGH�HGLOPLúWLU��-RQHV�HW�DO���������

'L÷HU�ELU�DUDúWÕUPDGD�LVH�3LQXV�SDOXVWULV¶LQ�L]ROH�HGLOPLú�]LJRWLN�HPEUL\R�YH�]LJRWLN�

HPEUL\RODUÕ�LoHUHQ�GLúL�JDPHWRILWOHUL��JOXWDPLQ�LoHUHQ�06�RUWDPÕQGD�\D�GD�'&5�

WHPHO�RUWDPÕQGD�N�OW�UH�DOÕQPÕúWÕU��+HU�LNL�RUWDP�G����IDUNOÕ�VHYL\HGH��������������YH�

���WHNHU�WHNHU�RUWDPD�LODYH�HGLOHQ��o�IDUNOÕ�NDUERQ�ND\QD÷Õ��JOLNR]��PDOWR]�YH�

VDNNDUR]��LOH�GHVWHNOHQPLú��D\UÕFD�RUWDPODU�%$�YH�����'¶QLQ�IDUNOÕ�VHYL\HOHULQL�GH�

LoHUPLúWLU� 'LúL�JDPHWRILWWHQ�NHVLS�oÕNDUÕODQ�HPEUL\RJHQLN�GRNX��G|UW�KDIWD�ER\XQFD�

JOLNR]��VDNNDUR]�\D�GD�PDOWR]�LoHUHQ�RUWDPGD�N�OW�UH�DOÕQPÕú��VRQXo�RODUDN�

HPEUL\RJHQLN�GRNX�EDúODWÕOPDVÕQÕQ��GLúL�JDPHWRILWOL�]LJRWLN�HPEUL\RODU�NRWLOHGRQ

|QFHVL�VDIKDGD\NHQ�HQ�VÕN�ROXúWX÷X�ELOGLULOPLúWLU��1DJPDQL�HW�DO�� ������

3LQXV�VWUREXV¶XQ�VRPDWLN�HPEUL\RODUÕQÕQ�ROJXQODúWÕUÕOPDVÕ�NRQXVXQGDNL�ELU�EDúND�

o D O Õ úPDG D � � S U H N R W L O H G R Q D O � Y H � H U N H Q � N R W L O H G R Q D O � HPE U L \ R O D U � L o H U H Q �

PHJDJDPHWRILWOHULQ��EDúODWPD�YH�HPEUL\RQDO�N�WOHOHULQ�oR÷DOPDVÕQGD��JHo�

NRWLOHGRQDO�HPUL\RODUÕ�LoHUHQOHUGHQ�GDKD�EDúDUÕOÕ�ROGX÷X�DoÕNODQPDNWDGÕU��$\QÕ�



��

oDOÕúPDGD��JHOODQ�JXP¶ÕQ�\�NVHN�NRQVDQWUDV\RQXQX�LoHUHQ������RUWDPÕQ�����\D�GD�

�����0�$%$¶QÕQ�YDUOÕ÷ÕQGD�VRPDWLN�HPEUL\R�JHOLúPHVLQGH�|QHPOL�ELU�LOHUOHPH\H�

VHEHS�ROGX÷X�EHOLUWLOPHNWH��D\UÕFD�HOGH�HGLOHQ�LON�VRQXoODUGD��\�NVHN�JHOODQ�JXP¶OÕ�

RUWDPGD�ROJXQODúDQ�HPEUL\RODUÕQ�GDKD�\�NVHN�oLPOHQPH�IUHNDQVÕ�J|VWHUGLNOHUL�

ELOGLULOPHNWHGLU��.OLPDV]HZVND�DQG�6PLWK��������

$%$�YH�.&O�LOH�NRPELQH�HGLOPLú�SROLHWLOHQ�JOLNRO�Q��3(*��3LQXV�WDHGD¶GD�VRPDWLN�

HPEUL\R�JHOLúLPLQH�HWNLVLQLQ�LQFHOHQGL÷L�ELU�oDOÕúPDGD��ROJXQODúWÕUPD�RUWDPÕ�RODUDN�

NXOODQÕODQ�WHPHO�RUWDP����±���3(*����±���PJ�/�$%$����\D�GD�����0�.&O������J�/�

DNWLI�NDUERQ�����J�/�VDNNDUR]�YH���J�/�DJDUOD�GHVWHNOHQPLúWLU��3(*¶VL]�ROJXQODúPD�

RUWDPÕQGD��VDIKD��¶GHNL�VRPDWLN�HPEUL\RODU�GDKD�ID]OD�ROJXQODúPDPÕú����µGHQ����¶H�

NDGDU�3(*¶OL�ROJXQODúPD�RUWDPÕQGDNL�HPEUL\RJHQLN�GRNXODU�WXWDUOÕ�ELU�úHNLOGH�VDIKD�

��YH���VRPDWLN�HPEUL\RODUÕ��UHWPLúWLU�������3(*�YH�����0�.&O�LOH�NRPELQH�HGLOPLú�

�� �PJ�/�$%$�WHVW�HGLOHQ�LNL�K�FUH�KDWWÕQGD�HQ�\�NVHN�VD\ÕGD�VDIKD���VRPDWLN

HPEUL\RODUÕ��UHWPLúWLU��/L�;LQ�+XDQJ�DQG�*EXU���������

*DULQ�HW�DO�����������3LQXV�VWUREXV¶XQ�EHú�HPEUL\RJHQLN�KDWWÕQÕQ�ROJXQODúPDVÕQÕ��LNL�

IDUNOÕ�JHOODQ�JXP�NRQVDQWUDV\RQX�������YH�����LOH�NDWÕODúWÕUPÕú��oHúLWOL�úHNHUOHU�YH�

RUJDQLN�D]RW�ND\QDNOÕ�RUWDPGD�WHVW�HWPLúOHU�YH�����JHOODQ�JXP�����0�VDNNDUR]�YH�

�����0�VRUELWROO��RUWDPÕQ�WHVW�HGLOHQ�EHú�HPEUL\RJHQLN�KDWWÕQ�G|UG�QGH�HQ�\�NVHN�

VD\ÕGD�VRPDWLN�HPEUL\R��UHWWL÷LQL�ELOGLUPLúOHUGLU�

3LQXV�SLQDVWHU¶LQ�VRPDWLN�HPEUL\RODUÕQÕQ�ROJXQODúPDVÕQD��NDUERQ�ND\QDNODUÕ��3(*�

YH�JHOODQ�JXP¶ÕQ�HWNLVLQLQ�LQFHOHQGL÷L�ELU�DUDúWÕUPDGD��3(*¶QLQ�RUWDPD�LODYHVL��WHVW�

HGLOHQ�EHú�HPEUL\RQDO�VXVSHQVRU�\Õ÷ÕQ �(60��KDWWÕQGDQ�ELU�WDQHVLQGH�ROJXQODúPD\Õ�

DUW W ÕU ÕUNHQ��(60�oR÷DOPDVÕQÕ �VÕQÕUODQGÕUPÕúWÕU � �*HOODQ�JXP¶ÕQ�\�NVHN�ELU �

NRQVDQWUDV\RQGD�RUWDPD�LODYHVL��EHú�(60�KDWWÕQ�ROJXQODúPDVÕQÕ�JHOLúWLUPLúWLU��%�W�Q�

(60�KDWODUÕQGDQ�NRWLOHGRQDO�HPEUL\R�NXUWDUPDN�LoLQ�HQ�HWNLOL�N�OW�U�RUWDPÕQÕQ�

3(*¶VL]��������JHOODQ�JXP�YH�����VDNNDUR]OX�RODQ�RUWDPÕQ�ROGX÷X�ELOGLULOPHNWHGLU�

�5DPDURVDQGUDWDQD�HW�DO�� ������

3HUF\ �H W � D O � � ������� �3LQXV�PRQWLFROD¶QÕQ�NORQDO��UHWLPLQH�\|QHOLN�VRPDWLN�

HPEUL\RJHQHVLV�VLVWHPL�JHOLúWLUPHN�LoLQ�\�U�W�OHQ�oDOÕúPDGD��EDúODWPD�LoLQ�HQ�L\L�

VRQXoODUÕQ�������0�%$�YH�����'¶OL�GH÷LúWLULOPLú�/LWYD\�RUWDPÕQGD�HOGH�HGLOGL÷LQL�

ELOGLUPHNWHGLUOHU��$\UÕFD��DoÕN�YH�NRQWUROO��WR]ODQDQ����DLOH\L�WHPVLOHQ�\DNODúÕN�����



��

KDWWÕQ�VR÷XNWD�PXKDID]DVÕQÕQ�DUGÕQGDQ��HQ�\�NVHN�VD\ÕGD�VRPDWLN�HPEUL\RQXQ�����

�0�$%$�������0�VDNNDUR]�YH����JHOODQ�JXP�LoHUHQ�ROJXQODúWÕUPD�RUWDPÕQGD�HOGH�

HGLOGL÷LQL�EHOLUWPHNWHGLUOHU�

3LQXV�SDWXOD¶QÕQ�DOWÕ�JHQRWLSLQGHQ�DOÕQDQ�HPEUL\RJHQLN�GRNXODU��KHP�VRPDWLN�

HPEUL\RODUÕQ�ROJXQODúPDVÕ��KHP�GH�oLPOHQPH�SURWRNROOHUL�JHOLúWLUPHN�LoLQ�ELU�PLNWDU�

X\JXODPD\D�WDEL�WXWXOPXúWXU� �3(*� L O H �GHV W HN O HQPLú � � |]H O O L N O H ��� �YH ��� �

VHYL\HOHULQGH��oRN�D]�GH÷LúWLULOPLú�����RUWDPÕQÕQ�NXOODQÕPÕ��UHWLOHQ�HPEUL\RODUÕQ�

KHP�VD\ÕVÕQÕ�KHP�GH�NDOLWHVLQL�DUWWÕUPÕúWÕU��dLPOHQPH�|QFHVL�\DSÕODQ�X\JXODPDODUGDQ��

\DNODúÕN���KDIWD�V�UH\OH�\�NVHN�RUDQVDO�QHPGHNL�E|OPHOL�NXUXWPD�X\JXODPDVÕ�HQ�L\L�

oLPOHQPH�VRQXoODUÕ�YHUPLúWLU��-RQHV�DQG�9DQ�6WDGHQ��������

7DQJ�HW�DO� ���������3LQXV�WDHGD¶QÕQ�DoÕNWD�WR]ODQDQ�VHNL]�DLOHVLQLQ�ROJXQ�]LJRWLN�

HPEUL\RODUÕQÕ��KHU�ELUL�������0�����'��������0�%$��������0�NLQHWLQ������PJ�/�/�

JOXWDPLQ�LoHUHQ��VHNL]�IDUNOÕ�WHPHO�WX]�IRUPXODV\RQXQGD���KDIWD�N�OW�UH�DOPÕúODUGÕU��

(PEUL\RJHQLN�GRNXQXQ��ROJXQ�]LJRWLN�HPEUL\RODUÕQ�NRWLOHGRQ��KLSRNRWLO�YH�UDGLVLOOHUL�

�]HULQGH�ROXúWX÷XQX�EHOLUWPLúOHUGLU��2NVLQ�YH�VLWRNLQLQ�NRQVDQWUDV\RQXQ�����µLQL�

LoHUHQ�NDOOXV�WHúYLN�RUWDPÕ\OD�D\QÕ�RODQ��NDOOXV�oR÷DOWPD�RUWDPÕQGD���KDIWD�DOW�N�OW�UH�

DOÕQDQ�NDOOXVWD��HPEUL\RJHQLN�V�VSHQVRU�\Õ÷ÕQÕ��(60��LoHUHQ��HPEUL\RJHQLN�NDOOXV�

HOGH�HWPLúOHUGLU��(PEUL\RJHQLN�GRNX�úHNOLQGH�IRUP�ND]DQDQ�HNVSODQWODUÕQ�HQ�\�NVHN�

IUHNDQVÕQÕQ������LOH�VÕUDVÕ\OD����������������������������YH�������PJ�/��.12���

&D�12���Â+�2��1+�12���.&O��=Q62�Â�+�2�YH�0Q62�Â+�2�LoHUHQ��GH÷LúWLULOPLú�06�

WHPHO�WX]�RUWDPÕQGD�PH\GDQD�JHOGL÷LQL�ELOGLUPLúOHUGLU�

3LQXV�WDHGD¶GD�VRPDWLN�HPEUL\RJHQHVLV�\ROX\OD�ELU�UHMHQHUDV\RQ�SODQÕ�JHOLúWLUPHN�

LoLQ�VRPDWLN�HPEUL\RJHQHVLV�YH�ELWNLFLN�UHMHQHUDV\RQX��]HULQH�DLOHOHULQ��N�OW�U�

RUWDPÕQÕQ��$%$��3(*�YH�DNWLI�NDUERQXQ�HWNLVLQL�EHOLUOHPHN�LoLQ�ELU�oDOÕúPD�\�U�WHQ�

7DQJ���������3LQXV�WDHGD¶QÕQ��o�DLOHVLQL�ROJXQ�]LJRWLN�HPEUL\RODUÕ�WHúYLN�HWPHN�

DPDFÕ\OD���KDIWD�ER\XQFD�N�OW�UH�DOPÕú��]LJRWLN�HPEUL\RQXQ�IDUNOÕ�E|OJHOHULQGH�

ROXúDQ�NDOOXVX��NDOOXV�oR÷DOWPD�RUWDPÕQGD���KDIWD�V�UH\OH�DOW�N�OW�UH�DOPÕúWÕU��

(PEUL\RJHQLN�V�VSHQVRU�N�OW�UOHULQLQ��HPEUL\RJHQLN�NDOOXVXQ��VÕYÕ�NDOOXV�oR÷DOWPD�

RUWDPÕQGD�N�OW�UH�DOÕQPDVÕ\OD�NXUXOGX÷X�ELOGLULOPHNWHGLU��(PEUL\RQDO�V�VSHQVRU�

\Õ÷ÕQODUÕ�YH�ROJXQODúPDPÕú�VRPDWLN�HPEUL\RODUÕ�LoHUHQ�VÕYÕ�N�OW�UOHULQ�NRWLOHGRQDO�

VRPDWLN�HPEUL\R��UHWLPLQL�DUWWÕUPDN�LoLQ�$%$��3(*�\D�GD�DNWLI�NDUERQ�LoHUHQ�

RUWDPD�DNWDUÕOGÕNWDQ�VRQUD ROJXQODúDQ�VRPDWLN�HPEUL\RODUÕQ�D]DOWÕOPÕú�VDNNDUR]���



��

DNWLI�NDUERQ��%$��*$�YH�,%$�LoHUHQ�RUWDPGD��±���KDIWDGD�UHMHQHUH�ELWNLFLN�RODUDN�

oLPOHQGL÷L�EHOLUWLOPHNWHGLU�

3XOOPDQ�H W � D O � �����D�� �VRPDWLN�HPEUL\RJHQHVLV�VRQXFX�HOGH�HGLOHQ�VRPDWLN�

HPEUL\RODUGDQ� o LP OHQHE L O HQ �3LQXV� WDHGD �VRPDWLN�HPEUL\RODUÕQÕQ�JHOLúLPLQL�

DUWWÕUDELOHFHN�\HWHQHNWH�ELU�ROJXQODúPD�RUWDPÕQÕQ�����PDOWR]������3(*����PJ�/�

$%$�YH�����J�/�JHOULWH�LOH�NRPELQH�HGLOHUHN�GH÷LúWLULOPLú�ò�3��WX]ODUÕQGDQ�ROXúDQ�

RUWDP�ROGX÷XQX�EHOLUWPHNWHGLU�

<LQH�3LQXV�WDHGD¶GD�HPEUL\RJHQLN�N�OW�UOHULQ�EDúODWÕOPDVÕ�YH�VRPDWLN�HPEUL\R�

JHOLúLPLQLQ�DoÕNODQGÕ÷Õ�EDúND�ELU�oDOÕúPDGD��HPEUL\RJHQLN�GRNXQXQ��±��PJ�/�����'�

YH��±��PJ�/�%$¶OÕ�\D�GD�GÕúVDO�ELWNL�E�\�PH�G�]HQOH\LFLVL]�06�WHPHO�RUWDPGD�WDP�

PHJDJDPHWRILWOL�]LJRWLN�HPEUL\RODUGDQ�EDúODWÕOGÕ÷Õ�ELOGLULOPHNWHGLU��(Q�\�NVHN�

EDúODWPD�IUHNDQVÕQÕQ������LVH���PJ�/�����' � Y H � � �� � PJ�/�%$¶OÕ�'&5�WHPHO�

RUWDPÕQGD��NRWLOHGRQ�SULPRUGLD�JHOLúLPLQGHQ�KHPHQ�|QFH������PP¶GHQ�GDKD�D]�ELU�

NDOÕQOÕNWDNL �ELU �NORQXQ�L]ROH�HGLOPLú�]LJRWLN�HPEUL\RODUÕQGDQ�HOGH�HGLOGL÷L�

ELOGLULOPHNWHGLU��%HFZDU�HW�DO�� ������

0DODEDGL�HW�DO � ��������3LQXV�NHVL\D�HPEUL\RJHQLN�N�OW�UOHULQLQ�LQFH�DSLNDO�NRQL�

E|OJHOHUL�NXOODQÕODUDN�NXUXOGX÷XQX�ELOGLUPHNWHGLUOHU��øQFH�DSLNDO�NRQL�E|OJHVLQLQ�

�����DNWLI �NDUERQOD��R&¶GH�|Q�N�OW�U�\OH��HPEUL\RJHQLN�NDOOXV��UHWWL÷LQL�YH�

V�UG�UPH��NRUXPD��RUWDPÕQGD�EX�HPEUL\RJHQLN�NDOOXVODUÕQ�ROJXQODúWÕUPD�RUWDPÕQD�

DNWDUÕOPDGDQ�DOW�N�OW�UOHULQGH�|QF�O�HPEUL\RODUÕQ��UHWLOGL÷LQL�EHOLUWPHNWHGLUOHU��3LQXV�

NHVL\D¶Q ÕQ �VRPDW LN �HPEU L\RODU ÕQ ÕQ �R OJXQOD úPDV Õ � J H O O DQ � JXP¶ Õ Q � \�N VHN �

NRQVDQWUDV\RQODUÕ\OD�YH�NÕVPL�NXUXWPD�DUDFÕOÕ÷Õ\OD�HOGH�HGLOPLú�ROJXODúWÕUPD�

RUWDPÕQD�DNWDUÕOPDGDQ�|QFH�|QF�O�HPEUL\ROX�HPEUL\RJHQLN�NDOOXVXQ����VDDWOLN�ELU�

NXUXWPD�X\JXODPDVÕ�VRQXFXQGD��ROJXQODúPD�IUHNDQVÕQÕQ������ ¶ W HQ ��� ��¶H�

\�NVHOGL÷LQL�ELOGLUPHNWHGLUOHU�

$WWUHH�DQG�)RZNH� �����YH�%HFZDU�HW�DO�� ����¶D�DWIHQ��0DODEDGL�HW�DO � ���������

³HPEUL\RJHQLN�N�OW�UOHULQ�EDúODWÕOPDVÕQÕQ�SHN�oRN�IDNW|U�WDUDIÕQGDQ�HWNLOHQGL÷LQL�YH�

EXQODU�DUDVÕQGD�HQ�|QHPOLVLQLQ�GR÷UX�KDVDW�]DPDQÕ�YH�LQ�YLWUR�oDOÕúPDODU�LoLQ�

NXOODQÕODFDN�RODQ�X\JXQ�HNVSODQWÕQ�VHoLPL´�ROGX÷XQX�ELOGLUPLúWLU��'R÷UX�KDVDW�

]DPDQÕ�YH�X\JXQ�HNVSODQWÕQ�VHoLPL�oRN�|QHPOLGLU � ³d�QN��IDUNOÕ�JHOLúLP�



��

VDIKDODUÕQGDNL�ELU�RUJDQ�\D�GD�GRNXQXQ�oHúLWOL�K�FUHOHUL�LQ�YLWUR¶\D�WHSNLGH�NHQGL�

\HWHUOLOLNOHULQGH�IDUNOÕGÕUODU�´

øEUHOLOHUGH�HPEUL\RJHQLN�GRNX�EDúODWÕOPDVÕQD�EUDVVLQROLGH¶LQ�HWNLVLQLQ�DUDúWÕUÕOGÕ÷Õ�

oDOÕúPDGD��NRQWURO�RUWDPÕ��EUDVVLQROLGH�\RN��YH������0��EUDVVLQROLGH�LOH�GHVWHNOHQPLú�

RUWDPÕQ�NXOODQÕPÕQÕQ�3LQXV�WDHGD��3VHXGRWVXJD�PHQ]LHVLL��3LFHD�DELHV�YH�2U\]D�

VDWLYD�EDúODWPD�\�]GHOHULQL��VÕUDVÕ\OD����¶WHQ�����¶H�������¶GHQ�����¶H�������¶GDQ�

����¶H�\�NVHOWWL÷LQL�EHOLUWLOPLúWLU�����PJ�/ �DNWLI�NDUERQ��EDNÕU�YH�oLQNRQXQ�

D\DUODQPÕú�G�]H\OHUL �DNWLI�NDUERQ�WDUDIÕQGDQ�DGVRUEH�HGLOHQL�NDUúÕODPDN�LoLQ��������

PDOWR]�����P\R�LQRVLWRO������PJ�/�FDVDPLQR�DVLW������PJ�/�JOXWDPLQH����PJ�/�

1$$�������PJ�/�%$�������PJ�/�NLQHWLQ����� �PJ�/�J�P�ú�QLWUDW������0� ��%U�

F*03����� � �0��EUDVVLQROLGH�YH���J�/�JHOULWH�LOH�GH÷LúWLULOPLú��ò�3��WX]ODUÕQÕQ�

NRPELQH�HGLOPHVL\OH�EDúODWPDQÕQ�JHOLúWLULOGL÷LQL�YH�3LQXV�WDHGD¶QÕQ�DoÕN�WR]ODQDQ����

DLOHVLQGH�EDúODWPD�\�]GHOHULQLQ�����¶WHQ������¶\H�VÕUDODQGÕ÷Õ�ELOGLULOPHNWHGLU�

�3XOOPDQ�HW�DO�������E��

3LQXV�WDHGD¶GD�N�OW�U�Q�EDúODWÕOPDVÕ�����PJ�/�DNWLI�NDUERQXQ�YDUOÕ÷ÕQGD�VLWRNLQLQ�

VHYL\HOHULQLQ�DUWWÕUÕOPDVÕ\OD�YH�$%$�������0���J�P�ú�QLWUDW������0���YH���%U�F*03�

�����0��¶QLQ�RUWDPD�LODYHVL\OH�JHOLúWLULOPLúWLU��3XOOPDQ�HW�DO�������F��

ùDQ���������DSRPLNWLN�RODQ�YH�ROPD\DQ�IDUNOÕ�FHYL]�WLS�YH�oHúLWOHULQLQ�WRKXPODUÕQGDQ�

DOÕQDQ�ROJXQODúPDPÕú�NRWLOHGRQ�HNVSODQWODUÕQGD��VRPDWLN�HPEUL\RJHQHVLVLQ�YH�ELWNL�

UHMHQHUDV\RQXQXQ�IDUNOÕ�EHVLQ�RUWDPODUÕQGD�YH�X\JXODPDODUOD�HOGH�HGLOGL÷LQL�

EHOLUWPHNWHGLU��%X�DPDoOD�DUDúWÕUÕFÕ��HNVSODQWODUÕ�|QFHOLNOH���PJ�/�%$� �� �PJ�/�

NLQHWLQ�������PJ�/�,%$�YH�����PJ�/�/�JOXWDPLQ�����J�/�VDNNDUR]�YH�����J�/�JHOULWH�

LODYH�HGLOPLú�'.:��'ULYHU�DQG�.XQL\XNL�FHYL]��EHVLQ�RUWDPÕQGD���KDIWD�V�UH\OH�

N�OW�UH�DOPÕúWÕU��'DKD�VRQUD�HNVSODQWODUÕ��KRUPRQ�YH�/�JOXWDPLQ�LoHUPH\HQ�'.:�

WHPHO�EHVLQ�RUWDPÕQGD��¶HU�KDIWDOÕN���DOW�N�OW�UH�DOPÕúWÕU��%X�EHVLQ�RUWDPODUÕQGD�HOGH�

HGLOHQ�VRPDWLN�HPEUL\RODUGD�LVH�NXUXWPD��VR÷XNODWPD�YH�IDUNOÕ�GR]ODUGD�*$�

X\JXODPDVÕ�WHN�WHN�\D�GD�NRPELQH�RODUDN�GHQHQPLú�YH�IDUNOÕ�WLS�YH�oHúLWOHUGH�IDUNOÕ�

RUDQODUGD�ELWNLFLN�UHMHQHUDV\RQX�VD÷ODQGÕ÷ÕQÕ�ELOGLUPLúWLU�

3LQXV�WDHGD /�¶GH�HPEUL\RJHQLN�GRNX�EDúODWÕOPDVÕQD�RUWDPD�RUJDQLN�DVLW��%�� �YH�(�

YLWDPLQL�LODYHVLQLQ�HWNLVLQLQ�DUDúWÕUÕOGÕ÷Õ�ELU�oDOÕúPDGD�LVH�% �� �YH�(�YLWDPLQL�LOH�Į�



��

NHWRJOXWDULF��S\UXYLF�YH�VXFFLQLF�DVLWLQ�WHN�WHN�\D�GD�NRPELQH�KDOGH�RUWDPD�LODYHVLQLQ�

EDúODWPD\Õ�DUWWÕUGÕ÷Õ�LIDGH�HGLOPHNWHGLU��3XOOPDQ�HW�DO�����������

3LQXV�SDQGHURVD�'RXJO��([��/DZV¶GD�NROWXN�WRPXUFX÷X�ROXúXPXQD��HNVSODQWODUÕQ�

WRSODQPD�]DPDQÕ��HNVSODQWODUÕQ�DOÕQGÕ÷Õ�D÷DFÕQ�����YH����\DúOÕ�D÷DoODU��NRQXPX�YH�

ELWNL�E�\�PH�G�]HQOH\LFLOHULQLQ�HWNLOHULQLQ�DUDúWÕUÕOGÕ÷Õ�ELU�oDOÕúPDGD��(NLP�D\Õ�

VRQODUÕQD�GR÷UX�WRSODQDQ�HNVSODQWODUGD�NROWXN�WRPXUFX÷X�ROXúWX÷X��ùXEDW�D\ÕQGD

WRSODQDQODUGD�LVH�NDOOXV�ROXúWX÷X�J|]OHPOHQPLú��D\UÕFD�D÷DFÕQ��VW�NÕVÕPODUÕQGDQ�

DOÕQDQ�HNVSODQWODUÕQ��DOW�NÕVÕPODUÕQGDQ�DOÕQDQODUD�J|UH�NROWXN�WRPXUFX÷X�ROXúXPXQGD�

|QHPOL�GHUHFHGH�IDUNOÕ�ROGX÷X�EHOLUWLOPHNWHGLU��<LQH�D\QÕ�oDOÕúPDGD��HNVSODQWODUÕQ�

��� � �0� �%$ � Y H � � � � � �0� �1$$�LoHUHQ�06�RUWDPÕQGD�X]DGÕ÷Õ�YH�EDVDO�LEUH�

SULPRUGLDODUÕQÕQ�NDEDUGÕ÷Õ��HNVSODQWODU���� � � 0 � �%$ � L o H U HQ �06 �R U W DP ÕQD �

DNWDUÕO G Õ÷ ÕQGD � HNVS O DQ W O D U Õ Q ����� ¶XQXQ �NR O WXN � W RPXUFX÷X �R OX ú WX UGX÷X �

ELOGLULOPHNWHGLU��/LQ HW�DO���������

3LQXV�FDQDULHQVLV¶WH�WRPXUFXN�ROXúXPX�LoLQ�\DSÕODQ�ELU�oDOÕúPDGD����YH���J�QO�N�

HNVSODQWODU�VÕUDVÕ\OD���YH���VDDW�ER\XQFD�WDPSRQODQPDPÕú�ELU������0� �%$ �

VRO�V\RQXQD�PDUX]�EÕUDNÕOGÕNWDQ�VRQUD�����VDNNDUR]�YH�������'LIFR�%DFWR�DJDU�

LoHUHQ�\DUÕ�VH\UHOWLN�%RUQPDQ�RUWDPÕQD�DNWDUÕOGÕ÷ÕQGD��NRWLOHGRQDO�HNVSODQWODUÕQ���

��¶VLQLQ����WRPXUFXN�HNVSODQW�ROXúWXUGX÷X�EHOLUWLOPHNWHGLU��3XOLGR�HW�DO���������

3XOLGR�HW �D O ��������� � �3LQXV�FDQDULHQVLV¶WH�%$��NLQHWLQ��]HDWLQ�YH���LVRSHQW\O�

DGHQLQ¶LQ�IDUNO Õ �NRPELQDV\RQODU ÕQÕQ�NRW L OHGRQDO �HNVSODQW ODU ÕQ � WRPXUFXN�

ROXúWXUPDVÕQD�HWNLOHULQL�DUDúWÕUPÕúODUGÕU��$UDúWÕUPD�EXOJXODUÕQD�J|UH�HQ�\�NVHN�VD\ÕGD�

WRPXUFX÷XQ�����0�%$¶GD�HOGH�HGLOGL÷LQL�ND\GHWPLúOHUGLU�

3LQXV�UR[EXUJKLL�6DUJ�¶GD�N�OW�UH�DOÕQDQ�HNVSODQWODUGD�WRPXUFXNODUÕQ�SDWOD\ÕS�

V�UPHVLQLQ����� � �0��%$�LOH�J�oOHQGLULOPLú�\DUÕ�VH\UHOWLN�'&5�RUWDPÕQGD�HOGH�

HGLOHELOGL÷L�LúDUHW�HGLOPHNWHGLU��3DUDVKDUDPL HW�DO�� ������

.DQZDU�DQG�1DUNKHGH���������3LQXV�UR[EXUJKLL�6DUJ�¶GD�WRPXUFXN�HNVSODQWODUÕQÕQ��

����PJ�/�%$������PJ�/�,%$�LoHUHQ�06�RUWDPÕQGD���KDIWD�N�OW�UH�DOÕQGÕNWDQ�VRQUD

E�\�PH�G�]HQOH\LFLVL�LoHUPH\HQ�D\QÕ�RUWDPGD��¶HU�KDIWDOÕN���DOW�N�OW�U�VRQXQGD�

X]DGÕNODUÕQÕ�ND\GHWPLúOHUGLU�



��

%DWÕ�EH\D]�oDPÕ�RODUDN�DGODQGÕUÕODQ�3LQXV�PRQWLFROD¶QÕQ�WRPXUFXN�HNVSODQWODUÕ�

�]HULQGH�V�UJ�Q�WHúYLNLQL�DoÕNODGÕNODUÕ�oDOÕúPDODUÕQGD�/DSS�HW�DO� ��������HQ�L\L

HNVSODQWÕQ�HUNHQ�NÕú�WRPXUFXNODUÕQÕQ���PP�NDOÕQOÕNWDNL�GLOLP�NHVLWOHUL�ROGX÷XQX�

EHOLUWPHNWHGLUOHU��%X�HNVSODQWODUÕQ��±��\DúOÕ�D÷DoODUGDQ�DOÕQGÕ÷ÕQGD�HQ�L\L�E�\�PH\L�

��� � � �0�%$�LoHUHQ�/LWYD\¶V�RUWDPÕQGD�J|VWHUGLNOHULQL��GDKD�\DúOÕ�D÷DoODUGDQ�

DO ÕQGÕ÷ÕQGD� LVH�*XSWD�YH�'XU]DQ¶ÕQ�]HDWLQ�ULERVLGH�LoHUHQ�'&5�RUWDPÕQGD�

J|VWHUGL÷LQL�ELOGLUPHNWHGLUOHU�

7D[XV�PDLUHL¶GH �\DSÕODQ�WRPXUFXN�N�OW�U�QGH�LVH�DUDúWÕUPDFÕODU��N|NOHQGLULOPLú�

oHOLNWHQ�HOGH�HGLOHQ���\DúOÕ�ELWNLFLNWHQ�YH������\DúOÕ�D÷DoWDQ�HOGH�HWWLNOHUL�WRPXUFXN�

HNVSODQWODUÕQÕ�N�OW�UH�DOPÕúODUGÕU��$UDúWÕUPD�VRQXFXQGD��ELWNLFLNWHQ�DOÕQDQ�HNVSODQWÕQ��

D÷DoWDQ�DOÕQDQD�J|UH� � � � � PJ�/�%$�LoHUHQ�06�RUWDPÕQGD�GDKD�ID]OD�V�UJ�Q�

ROXúWXUGX÷XQX�ELOGLULOPLúWLU��&KDQJ�HW�DO���������

=KDQJ�HW�DO� ��������3LQXV�UDGLDWD¶QÕQ�IDUNOÕ�\DúWDNL�D÷DoODUÕQGDQ�HOGH�HWWLNOHUL�

WRPXUFXN�HNVSODQWODUÕQÕ����PP�NDOÕQOÕNWD�GLVN�úHNOLQGH�NHVWLNWHQ�VRQUD�� PJ�/�%$�

LoHUHQ�/H�3RLYUH�RUWDPÕQGD�N�OW�UH�DOPÕúODU�YH�EX�RUWDPGD�WRPXUFXN�HNVSODQWODUÕQÕQ�

V�UJ�Q�ROXúWXUGX÷XQX�ELOGLUPLúOHUGLU�

&RQLIHU�W�UOHULQLQ�V�UJ�Q�RUJDQRJHQHVLVL�YH�YH\D�VRPDWLN�HPEUL\RJHQHVLVL�LOH�
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dHWLQ� 7��������'R÷DO�2UWDP�(NRQRPLN�)DDOL\HW�øOLúNLVLQH�%LU�gUQHN��.R]DN�<|UHVL�

�%HUJDPD�� *�h��*D]L�(÷LWLP�)DN�OWHVL�'HUJLVL &LOW�����6D\Õ������±���

'HE��&�5��DQG�3��7DQGRQ��������6RPDWLF�HPEU\RJHQHVLV�DQG�SODQWOHW�UHJHQHUDWLRQ�

IURP�PDWXUH�]\JRWLF�HPEU\RV�RI�3LQXV�NHVL\D��5R\OH�H[��*RUG��� -RXUQDO�RI�

3ODQW�%LRORJ\ �����������±����

*DUFLD�)pUUL]�/��/��6HUUDQR�DQG�$��3DUGR]��������,Q�YLWUR�VKRRW�RUJDQRJHQHVLV�IURP�

H[FLVH�LPPDWXUH�FRW\OHGRQV�DQG�PLFURFXWWLQJV�SURGXFWLRQ�LQ�VWRQH�SLQH�

3ODQW�&HOO��7LVVXH�2UJDQ�&XOWXUH �� ��������±����

*DULQ��(����0��%HUQLHU�&DUGRX��1��,VDEHO��.��.OLPDV]HZVND��$��3ORXUGH���������(IIHFW�

RI�VXJDUV��DPLQR�DFLGV��DQG�FXOWXUH�WHFKQLTXH�RQ�PDWXUDWLRQ�RI�VRPDWLF�

HPEU\RV�RI�3LQXV�VWUREXV�RQ�PHGLXP�ZLWK�WZR�JHOODQ�JXP�FRQFHQWUDWLRQV�

3ODQW�&HOO��7LVVXH�DQG�2UJDQ�&XOWXUH �� ������±���

*DXUDY��0���6��9RQ�$UQROG��1��5DMDQL��������6WXGLHV�RQ�VRPDWLF�HPEU\RJHQHVLV�

IURP�LPPDWXUH�]\JRWLF�HPEU\RV�RI�FKLU�SLQH �3LQXV�UR[EXUJKLL�6DUJ���

&XUUHQW�6FLHQFH �� ��������±�����
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*HQo� 0������D�6LOYLN�OW�U�Q�7HPHO�(VDVODUÕ� 6'h�%DVÕPHYL��2UPDQ�)DN��<D\�

1R����6D\ID��±���YH����±�����

*HQo��0������E��6LOYLN�OW�U�7HNQL÷L��6'h�%DVÕPHYL��2UPDQ�)DN��<D\��1R���

6D\ID����±���

*RQ]DOHV��0�9��0��5H\��5��7DYD]]D��6��/D�0DOID��/��&XR]]R�DQG�*��$QFRUD��������

,Q�YLWUR�DGYHQWLWLRXV�VKRRW�IRUPDWLRQ�RQ�FRW\OHGRQV�RI�3LQXV�SLQHD�/� �

+RUW6FLHQFH ���������±����

*XSWD��3�.��DQG�'��-��'XU]DQ��������6KRRW�PXOWLSOLFDWLRQ�IURP�PDWXUH�WUHHV�RI�

'RXJODV�ILU��3VHXGRWVXJD�PHQ]LHVLL��DQG�VXJDU�SLQH��3LQXV�ODPEHUWLDQD��

3ODQW�&HOO�5HSRUWV ������±����

+DJJPDQ�+���$��-RNHOD��-��.UDMQDNRYD��$��.DXSSL��.��1LHPL��7��$URQHQ� � ������

6RPDWLF�HPEU\RJHQHVLV�RI�VFRWV�SLQH��FROG�WUHDWPHQW��FKDUDFWHULVWLFV�RI�

H[SODQW�DIIHFWLQJ�LQGXFWLRQ� -RXUQDO�RI�([SHULPHQWDO�%RWDQ\ �� �������

����±�����

-RQHV��1�%���-��9DQ�6WDGHQ��$�'��%D\OH\��������6RPDWLF�HPEU\RJHQHVLV�LQ�3LQXV�

SDWXOD� -RXUQDO�RI�3ODQW�3K\VLRORJ\ ��� ��������±����

-RQHV��1��%��DQG�-��9DQ�6WDGHQ���������,PSURYHG�VRPDWLF�HPEU\R�SURGXFWLRQ�IURP�

HPEU\RJHQLF�WLVVXH�RI�3LQXV�SDWXOD� ,Q�9LWUR�&HOOXODU�	�'HYHORSPHQWDO�

%LRORJ\�±�3ODQW �� �������±����

.DQZDU��.���6�.��1DUNKHGH��������,Q�YLWUR�PXOWLSOH�EXG�LQLWLDWLRQ�IURP�D[LOODU\�EXG

H[SODQWV�RI�3LQXV�UR[EXUJKLL�6DUJHQW��$QQDOV�RI�)RUHVWU\ � ��������±����

.ÕUGDU��(��������)ÕVWÕNoDPÕQGD��3LQXV�SLQHD /���(UNHQ�WRKXP�YHULPLQL�VD÷ODPDN�

DPDFÕ\OD�ILGDQ�\HWLúWLUPH�WHNQLNOHUL��=RQJXOGDN�.DUDHOPDV�hQLYHUVLWHVL�)HQ�

%LOLPOHUL�(QVWLW�V��2UPDQ�0�KHQGLVOL÷L�$�%�'��'RNWRUD�7H]L��=RQJXOGDN�

.OLPDV]HZVND��.��DQG�'�5��6PLWK��������0DWXUDWLRQ�RI�VRPDWLF�HPEU\RV�RI�3LQXV�

VWUREXV�LV�SURPRWHG�E\�D�KLJK�FRQFHQWUDWLRQ�RI�JHOODQ�JXP� 3K\VLRORJLD�

3ODQWDUXP ��� ��������±����

.XUW � �+� ������ �)ÕVW ÕNoDPÕQGD��3LQXV �S LQHD �/� � � D ú Õ � ND\QDúPDV Õ �YH � oH O LN �

N|NOHQPHVLQLQ�DQDWRPLN�YH�KLVWRORMLN�RODUDN�LQFHOHQPHVL��]HULQH�ELU�

DUDúWÕUPD��<�]�QF��<ÕO�hQLYHUVLWHVL�)HQ�%LOLPOHUL�(QVWLW�V��%DKoH�%LWNLOHUL�

$�%�'��'RNWRUD�7H]L��9DQ�
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/DSS��0�6��-��0DOLQHN�DQG�0��&RIIH\� �������0LFURFXOWXUH�RI�ZHVWHUQ�ZKLWH�SLQH�

�3LQXV�PRQWLFROD��E\�LQGXFWLRQ�RI�VKRRWV�RQ�EXG�H[SODQWV�IURP���WR±��\HDU�

ROG�WUHHV��7UHH�3K\VLRORJ\ �������±����

/HOX��0�$���&��%DVWLHQ��$��'UXJHDXOW��0�/��*RXH]��.��.OLPDV]HZVND��������6RPDWLF�

HPEU\RJHQHVLV�DQG�SODQWOHW�GHYHORSPHQW�LQ�3LQXV�V\OYHVWULV�DQG�3LQXV�

SLQDVWHU�RQ�PHGLXP�ZLWK�DQG�ZLWKRXW�JURZWK�UHJXODWRUV� �3K\VLRORJLD�

3ODQWDUXP ������������±����

/L �;LQ+XDQJ� �) �+� �DQG�(�(��*EXU��-U� �������3RO\HWK\OHQH�JO\FRO�SURPRWHG�

GHYHORSPHQW�RI�VRPDWLF�HPEU\RV�LQ�OREOROO\�SLQH��3LQXV�WDHGD�/��� ,Q�9LWUR�

&HOOXODU�	�'HYHORSPHQWDO�%LRORJ\�±�3ODQW �� ��������±����

/LQ��<��0�5��:DJQHU�DQG�/�-��+HLGPDQQ��������,Q�YLWUR�IRUPDWLRQ�RI�D[LOODU\�EXGV�

E\�LPPDWXUH�VKRRWV�RI�3RQGHURVD�SLQH� 3ODQW�&HOO � �7LVVXH�DQG�2UJDQ�
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0DODEDGL��5�%��DQG &��+LUDQMLW� ������3ODQW�UHJHQHUDWLRQ�YLD�VRPDWLF�HPU\RJHQHVLV�LQ�

3LQXV�NHVL\D��5R\OH�H[��*RUG�� $SSOLHG�%LRORJLFDO�5HVHDUFK ����������±����

0DODEDGL��5��%��&��+LUDQMLW��3�7DQGRQ������� ,QLWLDWLRQ��PDLQWHQDQFH�DQG�PDWXUDWLRQ�

RI�VRPDWLF�HPEU\RV�IURP�WKLQ�DSLFDO�GRPH�VHFWLRQV�LQ�3LQXV�NHVL\D��5R\OH�H[��
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3DUDVKDUDPL��9�$���,�6��3RRQDZDOD�DQG�5�6��1DGJDXGD��������%XG�EUHDN�DQG�SODQWOHW�

UHJHQHUDWLRQ�LQ�YLWUR�IURP�PDWXUH�WUHHV�RI�3LQXV�UR[EXUJKLL�6DUJ��&XUUHQW�

6FLHQFH��� ��������±����

3HUF\ � �5� �( � �.� �.O LPDV]HZVND� '�5� �&\U � � ������(YDOXDWLRQ�RI�VRPDWLF�

HPEU\RJHQHVLV�IRU�FORQDO�SURSDJDWLRQ�RI�ZHVWHUQ�ZKLWH�SLQH� &DQDGLDQ�

-RXUQDO�RI�)RUHVW�5HVHDUFK��� ���������±����
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3XOLGR��&���,�6�+DUU\�7�$� �7KRUSH� � � ��� � �2SWLPL]DWLRQ�RI�EXG�LQGXFWLRQ�LQ�

FRW\OHGRQDU\�H[SODQWV�RI�3LQXV�FDQDULHQVLV� 3ODQW�&HOO��7LVVXH�DQG�2UJDQ�

&XOWXUH��� ��������±����

3XOLGR��&���,�6��+DUU\�DQG�7�$��7KRUSH� ������(IIHFW�RI�YDULRXV�EXG�LQGXFWLRQ�

WUHDWPHQWV�RQ�HORQJDWLRQ�DQG�URRWLQJ�RI�DGYHQWLWLRXV�VKRRWV�RI�&DQDU\�,VODQG�

SLQH��3LQXV�FDQDULHQVLV���3ODQW�&HOO��7LVVXH�DQG�2UJDQ�&XOWXUH��� ��������
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SLQH�VRPDWLF�HPEU\R�PDWXUDWLRQ��FRPSDULVRQ�RI�VRPDWLF�DQG�]\JRWLF�HPEU\R�

PRUSKRORJ\��JHUPLQDWLRQ�DQG�JHQH�H[SUHVVLRQ� 3ODQW �&HO O �5HSRUWV ���
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3XOOPDQ��*�6���<��=KDQJ��%�+��3KDQ������E��%UDVVLQROLGH�LPSURYHV�HPEU\RJHQLF�

WLVVXH�LQLWLDWLRQ�LQ�FRQLIHUV�DQG�ULFH��3ODQW�&HOO�5HS��������±����

3XOOPDQ��*�6���.��1DPMRVKL��<��=KDQJ� ����F��6RPDWLF�HPU\RJHQHVLV�LQ�OREOROO\�

SLQH��3LQXV�WDHGD�/����LPSURYLQJ�FXOWXUH�LQLWLDWLRQ�ZLWK�DEVFLVLF�DFLG�DQG�

VLOYHU�QLWUDWH� 3ODQW�&HOO�5HS�������±��

3XOOPDQ� *�6��-��0HLQ��6��-RKQVRQ�DQG�<��=KDQN��������*LEEHUHOOLQ�LQKLELWRUV

LPSURYH�HPEU\RJHQLF�WLVVXH�LQLWLDWLRQ�LQ�FRQLIHUV��3ODQW�&HOO�5HS���������±

����

3XOOPDQ�*�6��6��-RKQVRQ��6��9DQ�7DVVHO�DQG�<��=KDQN��������6RPDWLF�HPEU\RJHQHVLV�

LQ�OREOROO\�SLQH��3LQXV�WDHGD��DQG�'RXJODV�ILU��3VHXGRWVXJD�PHQ]LHVLL���

,PSURYLQJ�FXOWXUH�LQLWLDWLRQ�JURZWK�ZLWK�0(6�S+�EXIIHU��ELRWLQ�DQG�IROLF�

DFLG� 3ODQW�&HOO��7LVVXH�DQG�2UJDQ�&XOWXUH�������±���

3XOOPDQ��*�6���5��&KRSUD��.�0��&KDVH��������/REOROO\�SLQH��3LQXV�WDHGD�/���VRPDWLF�

HPEU\RJHQHVLV� � ,PSURYHPHQWV� LQ�HPEU\RJHQLF� W LVVXH� LQL W LDW LRQ�E\�

VXSSOHPHQWDWLRQ�RI�PHGLXP�ZLWK�RUJDQLF�DFLGV��9LWDPLQV�%���DQG�(� 3ODQW�

6FLHQFH��������±����
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EHVLQ�RUWDPÕQD�LODYH�HGLOPHVL��6FKRRO�RI�)RUHVW�5HVRXUFHV��8QLYHUVLW\�RI�

*HRUJLD��$WKHQV��*$��������86$��(SRVWD�MHUU\�SXOOPDQ#LSVW�HGX�

5DPDURVDQGUDWDQD��$��/��+DUYHQJW��$��%RXYHW��5� &DOYD\UDF� 0��3DTXHV��������

(IIHFWV�RI�FDUERK\GUDWH�VRXUFH��SRO\HWK\OHQH�JO\FRO�DQG�JHOODQ�JXP�

FRQFHQWUDWLRQ�RI�HPEU\RQDO�VXVSHQVRU�PDVV��(60��SUROLIHUDWLRQ�DQG�
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PDWXUDWLRQ�RI�PDULWLPH�SLQH�VRPDWLF�HPEU\RV� ,Q�9LWUR �& H O O X O D U �	

'HYHORSPHQWDO�%LRORJ\�±�3ODQW��� ������±���

6DODMRYD��7���-��6DODM��$��.RUPXWDN�������,QLWLDWLRQ�RI�HPEU\RJHQLN�WLVVXHV�DQG�

SODQWOHW�UHJHQHUDWLRQ�IURP�VRPDWLF�HPEU\RV�RI��3LQXV�QLJUD $UQ�� 3 ODQW�

6FLHQFH��������±���

6DODMRYD�7���5RGULJXH]�5���&DQDO�0�-���'LHJR�/�%���%HUGDVFR�0��5DGRMHYLF�/��DQG�

-�6DODM������� �3URWRFRO�RI�VRPDWLF�HPEU\RJHQHVLV�RI�3LQXV�QLJUD�$UQ�,Q��

6RPDWLF�(PEU\RJHQHVLV�RI�,Q�:RRG\�3ODQWV�±�*\PQRVSHUPV��YRO����.OXZHU��

7KH�1HWKHUODQGV��6�0��-DLQ�DQG�3�.��*XSWD��HGV����SS����±���

6FKHVWLEUDWRY�.�$���5�9��0LNKDLORY��6�9��'ROJRY��������3ODQWOHW�UHJHQHUDWLRQ�IURP�

VXEFXOWXUDEOH�QRGXODU�FDOOXV�RI�3LQXV�UDGLDWD� 3ODQW�&HOO��7LVVXH�DQG�2UJDQ�

&XOWXUH�������������

6XO� ,� DQG�6�6��.REUDQ��������(IIHFWV�RI�VDOW�IRUPXODWLRQV��FDUERQ�VRXUFHV��

F\WRNLQLQV�DQG�DX[LQV�RQ�VKRRW�RUJDQRJHQHVLV�IURP�FRW\OHGRQV�3LQXV�SLQHD�/�

3ODQW�*URZWK�5HJXODWLRQ��� ������������
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JHQRWLSOHULQGH�ROJXQODúPDPÕú�NRWLOHGRQODGDQ�VRPDWLN�HPEUL\R�ROXúXPX�YH�

ELWNL�UHJHQHUDV\RQX��$QNDUD�hQLYHUVLWHVL�)HQ�%LOLPOHUL�(QVWLW�V��%DKoH�

%LWNLOHUL�$�%�'��'RNWRUD�7H]L��$QNDUD�

7DQJ��:���2X<DQJ �)DQ � �= �*XR ������� �3ODQW OHW � UHJHQHUDW LRQ�YLD�VRPDWLF �

HPEU\RJHQHVLV�LQ�VODVK�SLQH��3LQXV�HOOLRWWLL��/��� -RXUQDO�RI�3ODQW�5HVRXUFHV�
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7DQJ�:��DQG�=��*XR��������,Q�YLWUR�SURSDJDWLRQ�RI�OREOROO\�SLQH�YLD�GLUHFW�VRPDWLF�

RUJDQRJHQHVLV�IURP�PDWXUH�FRW\OHGRQV�DQG�K\SRFRW\OV� 3ODQW�*URZWK�
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7DQJ�:���=�*XR��2X\DQJ�)DQ��������3ODQW�UHJHQHUDWLRQ�IURP�HPEU\RJHQLF�FXOWXUHV�
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7DQJ��:��������(QKDQFHG�VRPDWLF�HPEU\RJHQHVLV�DQG�SODQW�UHJHQHUDWLRQ�IURP�

HPEU\RJHQLF�FXOWXUHV�GHULYHG�IURP�PDWXUH�OREOROO\�SLQH�]\JRWLF�HPEU\RV�E\�

VXVSHQVLRQ�FXOWXUH�DQG�PHGLXP�VHOHFWLRQ��)RUHVWU\�6WXGLHV� LQ�&KLQD��
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