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ÖZ

$PDo��$G|OHVDQ� YH�HULúNLQ� JHEHOHUGH�KHPRJORELQ�� Q|WUR¿O�OHQIRVLW� RUDQÕ�� SODWHOHW�
OHQIRVLW�RUDQÕ�GH÷HUOHULQLQ�IHWDO�GR÷XP�D÷ÕUOÕ÷Õ�LOH�RODQ�LOLúNLVLQLQ�GH÷HUOHQGLULOPHVL�YH�
KHU�LNL�JUXEXQ�ELUELUL�LOH�NDUúÕODúWÕUÕODUDN�DQQH�\DúÕQÕQ�EX�GH÷HUOHU��]HULQH�HWNLVLQLQ�
DUDúWÕUÕOPDVÕGÕU�

*HUHo�YH�<|QWHP��dDOÕúPD\D�NOLQL÷LPL]GH�GR÷XP�\DSPÕú��FDQOÕ��WHNLO�JHEHOL÷L�RODQ�
DG|OHVDQ� YH� HULúNLQ� KDVWDODU� GDKLO� HGLOPLúWLU�� 'RV\DODUÕQGDQ� VRV\RGHPRJUD¿N� YH�
REVWHWULN�ELOJLOHULQH�YH� LNLQFL� WULPHVWHUD�DLW�KHPRJUDP�SDUDPHWUHOHULQH�XODúÕOPÕúWÕU��
)HWDO�GR÷XP�D÷ÕUOÕ÷Õ��KHPRJORELQ��Q|WUR¿O��OHQIRVLW��SODWHOHW�GH÷HUOHUL�ND\GHGLOPLú�YH�
Q|WUR¿O�OHQIRVLW��SODWHOHW�OHQIRVLW�RUDQODUÕ�KHVDSODQPÕúWÕU��%X�GH÷HUOHULQ�DG|OHVDQ�YH�
HULúNLQ�JHEHOHUGHNL�GXUXPX�YH�IHWDO�D÷ÕUOÕN�LOH�RODQ�LOLúNLVL�GH÷HUOHQGLULOPLúWLU��

%XOJXODU��(ULúNLQ�JUXSWD�IHWDO�GR÷XP�D÷ÕUOÕ÷Õ�YH�KHPRJORELQ�GH÷HUOHUL�DG|OHVDQ�JUXED�
J|UH�DQODPOÕ�G�]H\GH�GDKD�\�NVHN��Q|WUR¿O�SODWHOHW�YH�Q|WUR¿O�OHQIRVLW�GH÷HUOHUL�LVH�
DQODPOÕ�G�]H\GH�G�ú�N�EXOXQPXúWXU�� øNL�JUXS�DUDVÕQGD� OHQIRVLW�YH�SODWHOHW�OHQIRVLW�
GH÷HUOHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�WHVSLW�HGLOPHPLúWLU��*HEHOHULQ�\Dú�JUXSODUÕQD�J|UH�
IHWDO�D÷ÕUOÕN�YH�NDQ�SDUDPHWUHOHUL� LOLúNLVL� LQFHOHQGL÷LQGH�KHU� LNL�JUXSWD�GD�JHEHOHULQ�
KHPRJORELQ�GH÷HUL�DUWWÕNoD�IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�YH�Q|WUR¿O��SODWHOHW��Q|WUR¿O�OHQIRVLW��
SODWHOHW�OHQIRVLW�GH÷HUOHUL�DUWWÕNoD�IHWDO�D÷ÕUOÕ÷ÕQ�D]DOGÕ÷Õ�J|U�OP�úW�U��/HQIRVLW�GH÷HU-
OHUL\OH�IHWDO�D÷ÕUOÕN�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDQPDPÕúWÕU��

6RQXo��$G|OHVDQ� JHEHOHU� DQHPL�� G�ú�N� GR÷XP� D÷ÕUOÕ÷Õ� JLEL� REVWHWULN� NRPSOLNDV-
\RQODU�DoÕVÕQGDQ�GDKD�\�NVHN�ULVN�DOWÕQGDGÕU��7�P�\Dú�JUXSODUÕQGD�DQHPLQLQ�HUNHQ�
WDQÕVÕ�YH�WHGDYLVL�IHWDO�JHOLúLP�DoÕVÕQGDQ�|QHPOLGLU��0DWHUQDO�LQÀDPDV\RQ�IHWDO�JH-

OLúLPL� ROXPVX]�HWNLOHPHNWHGLU��1|WUR¿O�OHQIRVLW� RUDQÕ� YH�SODWHOHW�OHQIRVLW� RUDQÕ� LQÀD-

PDV\RQXQ�HUNHQ�WHVSLW�YH�WHGDYLVLQH�GROD\ÕVÕ�LOH�NRPSOLNDV\RQODUÕQ�HQJHOOHQPHVLQH�
\DUGÕPFÕ�RODELOHFHN�PDUNHUODUGÕU�

$QDKWDU�.HOLPHOHU��$G|OHVDQ�� JHEHOLN�� LQÀDPDV\RQ�� Q|WUR¿O� OHQIRVLW� RUDQÕ�� SODWHOHW�
OHQIRVLW�RUDQÕ�

$%675$&7

2EMHFWLYH�� ,W� LV�DLPHG� WR�HYDOXDWH� WKH� UDWLRV�RI�KHPRJORELQ��QHXWURSKLO�O\PSKRF\WH�
UDWLR��SODWHOHW�O\PSKRF\WH� UDWLR�YDOXHV�ZLWK� IHWDO�ELUWK� LQ�DGROHVFHQWV�DQG�SUHJQDQW�
ZRPHQ�DQG�WKHVH�YDOXHV�RI�PDWHUQDO�DJH�FRPSDUDEOH�WR�LWV�WZR�FODVVHV�

0DWHULDOV�$QG�0HWKRGV��$GROHVFHQW�DQG�DGXOW�SDWLHQWV�ZLWK�OLYH��VLQJOHWRQ�SUHJQDQF\�
ZKR�JDYH�ELUWK�LQ�RXU�FOLQLF�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��6RFLRGHPRJUDSKLF�DQG�REVWHW-
ULF�LQIRUPDWLRQ�DQG�VHFRQG�WULPHVWHU�KHPRJUDP�SDUDPHWHUV�ZHUH�REWDLQHG�IURP�WKHLU�
¿OHV��)HWDO�ELUWK�ZHLJKW��KHPRJORELQ��QHXWURSKLO��O\PSKRF\WH�DQG�SODWHOHW�YDOXHV�ZHUH�
UHFRUGHG�DQG�QHXWURSKLO�O\PSKRF\WH��SODWHOHW�O\PSKRF\WH�UDWLRV�ZHUH�FDOFXODWHG��7KH�
VWDWXV�RI�WKHVH�YDOXHV�LQ�DGROHVFHQW�DQG�DGXOW�SUHJQDQW�ZRPHQ�DQG�WKHLU�UHODWLRQVKLS�
ZLWK�IHWDO�ZHLJKW�ZHUH�HYDOXDWHG�

5HVXOWV��)HWDO�ELUWK�ZHLJKW�DQG�KHPRJORELQ�YDOXHV�ZHUH�IRXQG�WR�EH�VLJQL¿FDQWO\�KL-
JKHU�LQ�WKH�DGXOW�JURXS�FRPSDUHG�WR�WKH�DGROHVFHQW�JURXS��ZKLOH�QHXWURSKLO�SODWHOHW�
DQG�QHXWURSKLO�O\PSKRF\WH�YDOXHV�ZHUH�IRXQG�WR�EH�VLJQL¿FDQWO\�ORZHU��7KHUH�ZDV�QR�
VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�WHUPV�RI�O\PSKRF\WH�DQG�SODWHOHW�O\-
PSKRF\WH�YDOXHV��:KHQ�WKH�UHODWLRQVKLS�EHWZHHQ�IHWDO�ZHLJKW�DQG�EORRG�SDUDPHWHUV�
DFFRUGLQJ�WR�WKH�DJH�JURXSV�RI�WKH�SUHJQDQW�ZRPHQ�ZDV�H[DPLQHG��LW�ZDV�REVHUYHG�
WKDW�DV�WKH�KHPRJORELQ�YDOXH�RI�WKH�SUHJQDQW�ZRPHQ�LQFUHDVHG��IHWDO�ZHLJKW�LQFUH-

DVHG�DQG�DV�WKH�QHXWURSKLO��SODWHOHW��QHXWURSKLO�O\PSKRF\WH��DQG�SODWHOHW�O\PSKRF\WH�
YDOXHV�LQFUHDVHG��IHWDO�ZHLJKW�GHFUHDVHG�LQ�ERWK�JURXSV��1R�VLJQL¿FDQW�FRUUHODWLRQ�
ZDV�IRXQG�EHWZHHQ�O\PSKRF\WH�YDOXHV�DQG�IHWDO�ZHLJKW�

&RQFOXVLRQ��$GROHVFHQW�SUHJQDQW�ZRPHQ�DUH�DW�KLJKHU�ULVN�IRU�REVWHWULF�FRPSOLFDWL-
RQV�VXFK�DV�DQHPLD�DQG�ORZ�ELUWK�ZHLJKW��(DUO\�GLDJQRVLV�DQG�WUHDWPHQW�RI�DQHPLD�LQ�
DOO�DJH�JURXSV�LV�LPSRUWDQW�IRU�IHWDO�GHYHORSPHQW��0DWHUQDO�LQÀDPPDWLRQ�QHJDWLYHO\�
DIIHFWV�IHWDO�GHYHORSPHQW��1HXWURSKLO�O\PSKRF\WH�UDWLR�DQG�SODWHOHW�O\PSKRF\WH�UDWLR�
DUH�PDUNHUV�WKDW�FDQ�KHOS�LQ�WKH�HDUO\�GHWHFWLRQ�DQG�WUHDWPHQW�RI�LQÀDPPDWLRQ�DQG�
WKXV�SUHYHQW�FRPSOLFDWLRQV�

.H\ZRUGV��$GROHVFHQW��SUHJQDQF\��LQÀDPPDWLRQ��QHXWURSKLO�O\PSKRF\WH�UDWLR��SODWH-

OHW�O\PSKRF\WH�UDWLR�
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3HULQDWDO�PRUELGLWH�YH�PRUWDOLWH\L�HWNLOH\HQ�IDNW|UOHULQ�HQ�|QHP-

OLOHULQGHQ� ELUL� IHWDO� GR÷XP� D÷ÕUOÕ÷ÕGÕU�� )HW�V�Q� GR÷XP� D÷ÕUOÕ÷Õ�
ELUoRN�PDWHUQDO��IHWDO�YH�SODVHQWDO�SDUDPHWUHOHUGHQ�HWNLOHQPHN-

WHGLU��(UNHQ�DQQH�\DúÕ������\Dú��IHWDO�D÷ÕUOÕN��]HULQGH�|QHPOL�HW-
NLVL�ROGX÷X�ELOLQHQ�IDNW|UOHUGLU������$G|OHVDQ�WHULPL�oRFXNOXNWDQ�
HULúNLQOL÷H� JHoLú� DQODPÕQD� JHOPHNWH� YH�'�Q\D�6D÷OÕN�gUJ�W��
�'6g�� WDUDIÕQGDQ�������\DúODU�DUDVÕ�RODUDN� WDQÕPODQPDNWDGÕU�
����� hONHPL]GH� DG|OHVDQ� JHEHOLN� RUDQÕ����¶GÕU�� +HP� JHEHOLN�
YH�GR÷XP�NRPSOLNDV\RQODUÕQÕQ�DG|OHVDQ�\Dú�JUXEXQGD�HQ�VÕN�
LNLQFL�|O�P�QHGHQLQL�ROXúWXUPDVÕ�KHP�GH�EX�\Dú�JUXEX�DQQHOHU-
GHQ�GR÷DQ�EHEHNOHULQ�GDKD�LOHUL�\Dú�JUXEX�DQQHOHUGHQ�GR÷DQ�
EHEHNOHUH�RUDQOD�GDKD�\�NVHN�|O�P�ULVNL� WDúÕPDODUÕ�QHGHQL\OH�
DG|OHVDQ�JHEHOLNOHU�KDOHQ�W�P�G�Q\DGD�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�
VRUXQX� RODUDN� J|]H� oDUSPDNWDGÕU� ������� )HWDO� GR÷XP� D÷ÕUOÕ÷Õ�
�]HULQGH�|QHPOL�HWNLVL�RODQ� IDNW|UOHUGHQ�ELUL�GH�PDWHUQDO�DQH-

PLGLU��*HEHOLNWH�PDWHUQDO�DQHPLQLQ�LQWUDXWHULQ�JHOLúPH�JHULOL÷L��
SUHWHUP�GR÷XP��G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ�JLEL�IHWDO�NRPSOLNDV\RQODU�
LOH�LOLúNLOL�RODELOHFH÷L�ELOLQPHNWHGLU��������������)HWDO�JHOLúLPL�HW-
NLOH\HQ�ELU�GL÷HU�|QHPOL�IDNW|U�PDWHUQDO�LQÀDPDV\RQGXU��7URP-

ER]�� LQÀDPDV\RQ� YH� DWHURMHQH]� ELUELUOHUL\OH� \DNÕQGDQ� LOLúNLOL�
SDWR¿]\RORMLN�PHNDQL]PDODUGÕU��3ODWHOHWOHU�YH�O|NRVLWOHU�EX�PH-

NDQL]PDODUGD�URO�DODQ�DQD�K�FUHVHO�HOHPHQWOHUGLU��6RQ�\ÕOODUGD�
Q|WUR¿O�OHQIRVLW�RUDQÕ��1/2��YH�SODWHOHW�OHQIRVLW�RUDQÕ��3/2��VX-

ENOLQLN�LQÀDPDV\RQXQ�J�oO��EHOLUWHoOHUL�RODUDN�|QH�V�U�OP�úW�U�
������dDOÕúPDPÕ]ÕQ�DPDFÕ�DG|OHVDQ�YH�HULúNLQ�JHEHOHUGH�1/2��
3/2�YH�+JE�GH÷HUOHULQLQ�IHWDO�GR÷XP�D÷ÕUOÕ÷Õ�LOH�RODQ�LOLúNLVLQLQ�
GH÷HUOHQGLULOPHVL� YH� KHU� LNL� JUXEXQ� ELUELUL� LOH� NDUúÕODúWÕUÕODUDN�
DQQH�\DúÕQÕQ�EX�GH÷HUOHU��]HULQH�HWNLVLQLQ�DUDúWÕUÕOPDVÕGÕU�

$UDúWÕUPD\D�2FDN� �����+D]LUDQ� ����� WDULKOHUL� DUDVÕQGD�;;;�
+DVWDQHVL� .DGÕQ� +DVWDOÕNODUÕ� YH� 'R÷XP� E|O�P�QGH� GR÷XP�
\DSPÕú� RODQ�DG|OHVDQ� YH�HULúNLQ� JHEHOHU� GDKLO� HGLOPLúWLU��dD-

OÕúPD\D� GDKLO� HGLOPH� NULWHUOHUL� JHEHOLN� \DúÕQÕQ� ��� KDIWD� YH�
�]HULQGH�ROPDVÕ��FDQOÕ�YH� WHNLO�JHEHOLN�ROPDVÕ�� IHWDO�NRQMHQLWDO�
PDOIRUPDV\RQ� ROPDPDVÕ�� NURQLN�VLVWHPLN� KDVWDOÕN� �'LDEHWHV�
PHOOLWXV� �'0��� DNXW� YH\D� NURQLN� E|EUHN� KDVWDOÕ÷Õ�� DNXW� YH\D�
NURQLN�NDUDFL÷HU�KDVWDOÕ÷Õ��KLSRWLURLGL� YH�KLSHUWURGL��ROPDPDVÕ��
REVWHWULN� NRPSOLNDV\RQ� �JHVWDV\RQHO� GL\DEHW�� SUHHNODPSVL��
ROLJRDPQL\R]�� SROLDPQL\R]�� ROPDPDVÕ� RODUDN� EHOLUOHQPLúWLU��
$UDúWÕUPD� KDVWDODUÕQ� DUúLYGH� \HU� DODQ� GRV\DODUÕ� LQFHOHQHUHN�
HOGH� HGLOHQ� ELOJLOHULQ� DQDOL]� HGLOPHVLQH� GD\DQDQ� UHWURVSHNWLI�
ELU� oDOÕúPD�RODUDN� GL]D\Q�HGLOPLúWLU��+DVWDODUÕQ� GRV\DODUÕQGDQ�

VRV\RGHPRJUD¿N�YH�REVWHWULN�ELOJLOHUL�ND\GHGLOPLúWLU��'R÷XP�LOH�
LOJLOL�YHULOHUH�GR÷XP�ND\ÕWODUÕQGDQ�XODúÕOPÕúWÕU�� øNLQFL�WULPHVWHUD�
���������JHEHOLN�KDIWDODUÕQD��DLW�1/2��3/2�YH�+JE�GH÷HUOHULQH�
GRV\DODUÕQGD� ND\ÕWOÕ� RODQ� YH�KDVWDQHPL]GH�|Oo�OP�ú�RODQ�KH-

PRJUDPODUÕQGDQ�XODúÕOPÕúWÕU��+DVWDQHPL]GH�KHPRJUDP�|Oo�P��
%(&.0$1�&28/7(5� /+� ���� NDQ� VD\ÕP� FLKD]Õ� NXOODQÕODUDN�
K�FUH� VD\ÕPÕ� \|QWHPL� LOH� \DSÕOPDNWDGÕU�� $UDúWÕUPD� LoLQ� (WLN�
.XUXO�2QD\Õ��;;;�+DVWDQHVL�NXUXOXQGDQ�DOÕQPÕúWÕU��(WLN�.XUXO�
2QD\�.RGX�������.$(.������������5HWURVSHNWLI�RODUDN�GRV\D�
YH�SDUDPHWUHOHULQ�WDUDQPDVÕ�DúDPDVÕQGD�+HOVLQNL�HWLN�NRQXODU�
ELOGLUJHVLQLQ�úDUWODUÕQD�X\XOPXúWXU�� øVWDWLVWLNVHO�DQDOL]OHU�6366�
�,%0�6366�6WDWLVWLFV�����DGOÕ�SDNHW�SURJUDP�NXOODQÕODUDN�\DSÕO-
PÕúWÕU��%XOJXODUÕQ�\RUXPODQPDVÕQGD�IUHNDQV�WDEORODUÕ�YH�WDQÕP-

OD\ÕFÕ� LVWDWLVWLNOHU�NXOODQÕOPÕúWÕU��1RUPDO�GD÷ÕOÕPD�X\JXQ�|Oo�P�
GH÷HUOHUL� LoLQ� SDUDPHWULN� \|QWHPOHU� NXOODQÕOPÕúWÕU�� 3DUDPHWULN�
\|QWHPOHUH�X\JXQ�úHNLOGH��LNL�ED÷ÕPVÕ]�JUXEXQ�|Oo�P�GH÷HUOHUL�
LOH�NDUúÕODúWÕUÕOPDVÕQGD� ³,QGHSHGHQW�6DPSOH�W´� WHVW� NXOODQÕOPÕú�
YH�RUWDODPD���VWDQGDUW�VDSPD� LOH�J|VWHULOPLúWLU��1RUPDO�GD÷Õ-
OÕPD�X\JXQ�ROPD\DQ�|Oo�P�GH÷HUOHUL� LoLQ�SDUDPHWULN�ROPD\DQ�
\|QWHPOHU�NXOODQÕOPÕúWÕU��3DUDPHWULN�ROPD\DQ�\|QWHPOHUH�X\JXQ�
úHNLOGH��LNL�ED÷ÕPVÕ]�JUXEXQ�|Oo�P�GH÷HUOHUL�LOH�NDUúÕODúWÕUÕOPD-

VÕQGD� ³0DQQ�:KLWQH\� 8´� WHVW� �=�WDEOR� GH÷HUL�� NXOODQÕOPÕú� YH�
PHGLDQ� >PLQ�PD[@� úHNOLQGH� J|VWHULOPLúWLU�� øNL� QLWHO� GH÷LúNHQLQ�
ELUELUL\OH� RODQ� LOLúNLOHULQLQ� LQFHOHQPHVLQGH�EHNOHQHQ�GH÷HU� G�-

]H\OHULQH�J|UH�Ȥ��oDSUD]�WDEORODUÕ�NXOODQÕOPÕúWÕU��gOo�P�GH÷HU-
OHULQH�DLW�QRUPDOOLN�GXUXPODUÕQD�J|UH�HQ�D]�ELU�GH÷LúNHQLQ�QRU-
PDO� GD÷ÕOÕP� J|VWHUPHPHVLQGHQ� GROD\Õ� 6SHDUPDQ� NRUHODV\RQ�
NDWVD\ÕVÕ�NXOODQÕOPÕúWÕU�

$UDúWÕUPD\D�������������DGHO|VDQ�YH�������������HULúNLQ�JHEH�
ROPDN��]HUH�WRSODP�����JHEH�GDKLO�HGLOPLúWLU��*HEHOHULQ�RUWD-

ODPD� GR÷XP� KDIWDODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU�
IDUNOÕOÕN�L]OHQPHPLú�ROXS��= ��������S ��������KHU�LNL�\Dú�JUXEX�
LoLQGH�GH�HQ�oRN�GR÷XP�\DSÕODQ�KDIWDQÕQ����KDIWD�ROGX÷X�J|-

U�OP�úW�U��%HEHNOHULQ� IHWDO�D÷ÕUOÕN�RUWDODPDVÕ����������������
JU��PLQ�������PD[��������RUWDQFDVÕ������JU�RODUDN�EXOXQPXú-

WXU�����NLúLQLQ� ��������EHEH÷LQLQ�GR÷XP�D÷ÕUOÕ÷ÕQÕQ�������JU�
ROGX÷X�EHOLUOHQPLúWLU�� ���JHEHQLQ�EHEH÷LQLQ� LVH�G�ú�N�GR÷XP�
D÷ÕUOÕNOÕ� EHEHN� ROGX÷X� ������� EXOXQPXúWXU�� )HWDO� D÷ÕUOÕNODU�
DoÕVÕQGDQ� LNL� JUXS� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� EXOXQPXúWXU� �W �
������� S �������� (ULúNLQ� JUXEXQ� EHEHNOHULQLQ� IHWDO� D÷ÕUOÕNODUÕ�
������������������DG|OHVDQ�JHEHOHULQ�EHEHNOHULQLQ� IHWDO�D÷ÕU-
OÕ÷ÕQD�J|UH������������������LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�]H\-

GH�\�NVHNWLU�
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dDOÕúPD�JUXEXQGDNL�JHEHOHULQ�NDQ�SDUDPHWUHOHUL�LOH�LOJLOL�ELOJLOHUL�7DEOR��¶GH�YHULOPLúWLU�

7DEOR����dDOÕúPD�JUXEXQGDNL�KDVWDODUÕQ�NDQ�SDUDPHWUHOHUL

*HEHOHULQ�\Dú�VÕQÕÀDUÕQD�J|UH�NDQ�SDUDPHWUHOHUL�NDUúÕODúWÕUÕODUDN�7DEOR��¶GH�YHULOPLúWLU�

7DEOR����<Dú�VÕQÕÀDUÕQD�J|UH�NDQ�SDUDPHWUHOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

��)7b<�E�;EсϳϯϵͿ D��E ^͘�͘ D��7�E D7E͘ D�y͘

,�DK'>K�7E��J�/� ϭϭ͕ϱϲ ϭ͕ϰϮ ϭϭ͕ϳ ϲ͕ϯ ϭϱ͕Ϯ

EPdZK&7>�(103�ȝ/� ϳ͕ϵϰ Ϯ͕ϵϮ ϳ͕ϱ ϭ͕ϲ Ϯϯ͕ϯ

>�E&K^7d�(103�ȝ/� ϭ͕ϴϴ Ϭ͕ϲϭ ϭ͕ϴ Ϭ͕ϯ ϳ͕ϴ

dZKD�K^7d��ȝ/� ϮϱϯϯϮϴ͕ϴ ϳϲϴϳϱ͕ϰϱ ϮϰϴϬϬϬ͕Ϭ ϵϱϬϬϬ͕Ϭ ϰϱϬϬϬϬ͕Ϭ

EPdZK&7>ͬ>�E&K^7d ϰ͕ϳϮ Ϯ͕ϳϵ ϰ͕ϭ Ϭ͕ϰ Ϯϵ͕ϯ

dZKD�K^7dͬ>�E&K^7d ϭϰϳϳϰϭ͕Ϯϴ ϲϱϳϱϯ͕Ϯϳ ϭϯϲϯϲϯ͕ϲ ϯϲϱϭϲ͕ϭϯ ϱϬϰϳϲϭ͕ϵ

��)7b<�E�;EсϳϯϵͿ �ĚƂůĞƐĂŶ�;чϭϵ�zĂƔͿ

;ŶсϮϵϱͿ

�ƌŝƔŬŝŶ�;шϮϬ�zĂƔͿ�;ŶсϰϰϰͿ 7ƐƚĂƟŬƐĞů��ŶĂůŝǌ�

,�DK'>K�7E��J�/� ϭϭ͕ϱ�ϲ͕ϲͲϭϱ͕Ϭ ϭϭ͕ϵ�ϲ͕ϯͲϭϱ͕Ϯ �сͲϮ͕ϯϴϳ�ƉсϬ͕Ϭϭϳ

EPdZK&7>�(103�ȝ/� ϴ͕Ϭ�ϭ͕ϲͲϮϯ͕ϯ ϳ͕Ϭ�Ϯ͕ϮͲϭϴ͕ϴ �сͲϰ͕ϴϰϮ�ƉсϬ͕ϬϬϬ

>�E&K^7d�(103�ȝ/� ϭ͕ϴ�Ϭ͕ϭͲϳ͕ϴ ϭ͕ϴ�Ϭ͕ϯͲϯ͕ϴ �сͲϬ͕ϰϯϴ�ƉсϬ͕ϲϲϮ

dZKD�K^7d��ȝ/� ϮϱϱϬϬϬ͕Ϭ

ϵϱϬϬϬ͕ϬͲϰϯϯϬϬϬ͕Ϭ

ϮϰϭϬϬϬ͕Ϭ�

ϭϬϱϬϬϬ͕ϬͲϰϱϬϬϬϬ͕Ϭ

�сͲϮ͕ϯϯϭ�ƉсϬ͕ϬϮϬ

EPdZK&7>ͬ>�E&K^7d ϰ͕ϯ�Ϭ͕ϰͲϮϵ͕ϯ ϯ͕ϵ�ϭ͕ϯͲϭϴ͕ϴ �сͲϮ͕ϳϴϰ�ƉсϬ͕ϬϬϱ

dZKD�K^7dͬ>�E&K^7d ϭϰϬϬϬϬ͕Ϭ�

ϯϲϱϭϲ͕ϭͲϰϱϰϰϰϰ͕ϰ

ϭϯϯϮϰϵ͕ϲ�

ϯϲϵϳϭ͕ϴͲϱϬϰϳϲϭ͕ϵ

�сͲϭ͕ϱϳϭ�ƉсϬ͕ϭϭϲ
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(ULúNLQ�JHEHOHULQ�+JE�GH÷HUL�DG|OHVDQODUGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� G�]H\GH� \�NVHN� �= �������� S �������� Q|WUR¿O� YH� SOD-

WHOHW� GH÷HUOHUL� LVH� DQODPOÕ� G�]H\GH� GDKD� G�ú�N� EXOXQPXúWXU�
�= ��������S �������= ��������S ��������(ULúNLQ�JUXEXQ�1/2�
GH÷HUL��DG|OHVDQ�JUXSWDQ�G�ú�N�EXOXQPXú�ROXS�IDUN�LVWDWLVWLNVHO�
RODUDN� DQODPOÕGÕU� �= �������� S �������� +HU� LNL� JUXS� DUDVÕQGD�
OHQIRVLW�GH÷HUL�YH�3/2�GH÷HUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�WHVSLW�
HGLOPHPLúWLU��= ��������S �������= ��������S �������

7�P�JUXEXQ�EHEHNOHULQLQ�IHWDO�D÷ÕUOÕ÷Õ�LOH�NDQ�SDUDPHWUHOHUL�DUD-

VÕQGDNL�LOLúNL�LQFHOHQHUHN�7DEOR��¶GH�YHULOPLúWLU�

7DEOR����7�P�JUXEXQ�IHWDO�D÷ÕUOÕN�GH÷HUOHUL�LOH�NDQ�SDUDPHWUHOHUL�
DUDVÕQGDNL�LOLúNLQLQ�LQFHOHQPHVL

*HEHOHULQ�+JE�GH÷HUL�DUWWÕNoD�IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�WHVSLW�HGLOPLú�
ROXS�� IHWDO� D÷ÕUOÕN� LOH�+JE�GH÷HUL� DUDVÕQGD�SR]LWLI� \|QGH�� ]D\ÕI�
GHUHFHGH� YH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU�
�U �������S �������*HEHOHULQ�Q|WUR¿O�YH�SODWHOHW�GH÷HUOHUL�G�ú-

W�NoH�IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�WHVSLW�HGLOPLú�ROXS��IHWDO�D÷ÕUOÕN�LOH�Q|W-
UR¿O�YH�SODWHOHW�GH÷HUOHUL�DUDVÕQGD�QHJDWLI�\|QGH��]D\ÕI�GHUHFHGH�

YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLOPLúWLU��U ��������
S �������U ��������S ��������%HQ]HU�úHNLOGH�JHEHOHULQ�1/2�YH�
3/2�GH÷HUOHUL�G�úW�NoH�� IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�VDSWDQPÕú�ROXS��
KHU� LNL� RUDQ� LOH� IHWDO� D÷ÕUOÕN� DUDVÕQGD� QHJDWLI� \|QGH�� ]D\ÕI� GH-

UHFHGH� YH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� WHVSLW� HGLOPLúWLU�
�U ��������S �������U ��������S �������

*HEHOHULQ�\Dú�JUXSODUÕQD�J|UH�IHWDO�D÷ÕUOÕN�YH�NDQ�SDUDPHWUHOHUL�
LOLúNLVL� LQFHOHQPLú� YH� NDUúÕODúWÕUPDODU� 7DEOR�¶GH� VXQXOPXúWXU��
+HU�LNL�JUXSWD�GD�+JE�GH÷HUL�LOH�IHWDO�D÷ÕUOÕN�DUDVÕQGD�SR]LWLI�\|Q-

GH��]D\ÕI�GHUHFHGH�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�WHVSLW�
HGLOPLú�ROXS��JHEHOHULQ�+JE�GH÷HUL�DUWWÕNoD��IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�
EXOXQPXúWXU��U �������S �������U �������S �������+HU�LNL�JUXS-

WD�GD�Q|WUR¿O��U ��������S �������U �������S �������YH�SODWHOHW�
GH÷HUOHUL�LOH��U ��������S �������U ��������S �������IHWDO�D÷ÕUOÕN�
DUDVÕQGD�QHJDWLI� \|QGH�� ]D\ÕI� GHUHFHGH�YH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLOPLú�ROXS��JHEHOHULQ�Q|WUR¿O�YH�SODWHOHW�
GH÷HUOHUL�D]DOGÕNoD��IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�J|U�OP�úW�U��

7DEOR����*HEHOHULQ�\Dú�JUXSODUÕQD�J|UH�IHWDO�D÷ÕUOÕN�GH÷HUOHUL�LOH�
NDQ�SDUDPHWUHOHUL�DUDVÕQGDNL�LOLúNLQLQ�NDUúÕODúWÕUÕOPDVÕ�

<ŽƌĞůĂƐǇŽŶΎ�;EсϳϯϵͿ &ĞƚĂů��ŒŦƌůŦŬ

ƌ Ɖ

,ĞŵŽŐůŽďŝŶ��J�/� Ϭ͕ϭϵϵ Ϭ͕ϬϬϬ

EƂƚƌŽĮů�(103�ȝ/� ͲϬ͕Ϯϵϰ Ϭ͕ϬϬϬ

>ĞŶĨŽƐŝƚ�(103�ȝ/� ͲϬ͕Ϭϯϳ Ϭ͕ϯϭϲ

dƌŽŵďŽƐŝƚ��ȝ/� ͲϬ͕Ϯϭϲ Ϭ͕ϬϬϬ

EƂƚƌŽĮůͬ>ĞŶĨŽƐŝƚ ͲϬ͕ϮϭϬ Ϭ͕ϬϬϬ

dƌŽŵďŽƐŝƚͬ>ĞŶĨŽƐŝƚ ͲϬ͕ϭϱϮ Ϭ͕ϬϬϬ

ΎsĞƌŝůĞƌ�ŶŽƌŵĂů�ĚĂŒŦůŦŵ�ŐƂƐƚĞƌŵĞĚŝŒŝ�ŝĕŝŶ�͞^ƉĞĂƌŵĂŶ͟�ŬŽƌĞůĂƐǇŽŶ�
ŬĂƚƐĂǇŦƐŦ�ŬƵůůĂŶŦůŵŦƔƨƌ͘

<ŽƌĞůĂƐǇŽŶΎ�
;EсϳϯϵͿ &ĞƚĂů��ŒŦƌůŦŬ

�ĚƂůĞƐĂŶ�;чϭϵ�
zĂƔͿ�;ŶсϮϵϱͿ

�ƌŝƔŬŝŶ��;шϮϬ�zĂƔͿ

�;ŶсϰϰϰͿ

ƌ Ɖ ƌ Ɖ

,ĞŵŽŐůŽďŝŶ��J�/� Ϭ͕ϭϮϰ Ϭ͕Ϭϯϰ Ϭ͕ϮϯϬ Ϭ͕ϬϬϬ

EƂƚƌŽĮů�(103�ȝ/� ͲϬ͕Ϯϳϯ Ϭ͕ϬϬϬ ͲϬ͕Ϯϳϭ Ϭ͕ϬϬϬ

>ĞŶĨŽƐŝƚ�(103�ȝ/� ͲϬ͕ϬϮϳ Ϭ͕ϲϰϴ ͲϬ͕Ϭϯϱ Ϭ͕ϰϱϳ

dƌŽŵďŽƐŝƚ��ȝ/� ͲϬ͕Ϯϯϴ Ϭ͕ϬϬϬ ͲϬ͕ϭϴϲ Ϭ͕ϬϬϬ

EƂƚƌŽĮůͬ>ĞŶĨŽƐŝƚ ͲϬ͕ϭϴϳ Ϭ͕ϬϬϭ ͲϬ͕ϮϬϳ Ϭ͕ϬϬϬ

dƌŽŵďŽƐŝƚͬ>ĞŶĨŽƐŝƚ ͲϬ͕ϭϴϲ Ϭ͕ϬϬϭ ͲϬ͕ϭϮϮ Ϭ͕ϬϭϬ

ΎsĞƌŝůĞƌ�ŶŽƌŵĂů�ĚĂŒŦůŦŵ�ŐƂƐƚĞƌŵĞĚŝŒŝ�ŝĕŝŶ�͞^ƉĞĂƌŵĂŶ͟�ŬŽƌĞůĂƐǇŽŶ�
ŬĂƚƐĂǇŦƐŦ�ŬƵůůĂŶŦůŵŦƔƨƌ
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5(68/767$57,ù0$

+HU� LNL� JUXSWD� GD� OHQIRVLW� GH÷HUOHUL\OH� IHWDO� D÷ÕUOÕN� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� J|U�OPHPLúWLU� �U ��������
S �������U ��������S ��������+HU�LNL�JUXSWD�GD�Q|WUR¿O�OHQIRVLW�
RUDQÕ�LOH�IHWDO�D÷ÕUOÕN�GH÷HUL�DUDVÕQGD�QHJDWLI�\|QGH��]D\ÕI�GHUH-

FHGH�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLOPLú�ROXS��
Q|WUR¿O�OHQIRVLW�RUDQÕ�D]DOGÕNoD��IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�VDSWDQPÕú-

WÕU��U ��������S ��������������S ��������+HU�LNL�JUXSWD�GD�SODWH-

OHW�OHQIRVLW�RUDQÕ�LOH�IHWDO�D÷ÕUOÕN�GH÷HUL�DUDVÕQGD�QHJDWLI�\|QGH��
]D\ÕI�GHUHFHGH�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLO-
PLú�ROXS��SODWHOHW�OHQIRVLW�RUDQÕ�D]DOGÕNoD��IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�
VDSWDQPÕúWÕU���������S �������U �������S �������

����JHEHQLQ�GDKLO�HGLOGL÷L�oDOÕúPDPÕ]GD�KHPRJUDP�SDUDPHW-
UHOHULQLQ� �+JE��1/2��3/2��HULúNLQ�YH�DG|OHVDQ�\Dú�JUXEXQGD�
DQODPOÕ� RODUDN� IDUNOÕ� ROGX÷XQX� YH� EX� GH÷HUOHULQ� IHWDO� GR÷XP�
D÷ÕUOÕ÷ÕQÕ�HWNLOHGL÷LQL�WHVSLW�HWWLN��

dDOÕúPDPÕ]GD�DG|OHVDQ�JHEHOHUGH�GR÷XP�D÷ÕUOÕ÷ÕQÕQ�YH�+JE�
GH÷HULQLQ� HULúNLQ� JHEHOHUH� NÕ\DVOD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
RODUDN�G�ú�N�ROGX÷X� WHVSLW�HGLOPLúWLU��&KXODORQJNRUQ�hQLYHUVL-
WHVLQGH�\DSÕODQ�DG|OHVDQ�YH�HULúNLQ�JHEHOHU�DUDVÕQGD�REVUHWULN�
NRPSOLNDV\RQ�JHOLúLP�ULVNL�DoÕVÕQGDQ�IDUN�ROXS�ROPDGÕ÷ÕQÕ�DUDú-

WÕUDQ�ELU�oDOÕúPDGD�GD�oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�DG|OHVDQ-

ODUÕQ�DQHPL�� G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ� YH�D\UÕFD�SUHHNODPSVL�� HU-
NHQ�GR÷XP�JLEL�ELUoRN�REVUHWULN�NRPSOLNDV\RQ�DoÕVÕQGDQ�GDKD�
\�NVHN�ULVN�DOWÕQGD�ROGX÷XQX�J|VWHULOPLúWLU��������*HEHOLNWH�NDQ�
YRO�P���������DUWDU��%X�DUWÕúÕ� VD÷OD\DQ�HVDV�RODUDN�SOD]PD�
YRO�P�QGHNL�DUWÕúWÕU��(ULWURVLW�YRO�P�QGHNL�DUWÕú�LVH�SOD]PD�YR-

O�P�DUWÕúÕQGDQ�D]GÕU��(ULWURVLW� YRO�P�QGH�GHPLU� GHVWH÷L� DODQ-

ODUGD�������¶OXN� �GHPLU� GHVWH÷L� DOPD\DQODUGD� LVH�������¶OLN�
DUWÕú�ROXU��%XQD�JHEHOL÷LQ� µ¶¿]\RORMLN�DQHPLVL¶¶�GHQLU��*HEHOLNWH�
¿]\RORMLN�KHPRG�O�V\RQ��������KDIWDODUGD�PDNVLPXPGXU�������
%X�QHGHQOH�HULúNLQ�ELU�NDGÕQGD�+JE�����J�GO�DQHPL�RODUDN�NDEXO�
HGLOLUNHQ�EX�GH÷HU�JHEHOLN�GXUXPXQGD�IDUNOÕOÕN�J|VWHUPHNWHGLU��
+DVWDOÕN�.RQWURO�YH�gQOHPH�0HUNH]OHUL��&'&���JHEHOLN�DQHPL-
VLQL�ELULQFL�YH��o�QF�� WULPHVWHUGH�����J�G/�YH\D�KHPDWRNULWLQ�
����� ROPDVÕ� YH� LNLQFL� WULPHVWHUGH�+JE� ������ J�G/� YH\D�+FW�
�����ROPDVÕ�RODUDN� WDQÕPODPDNWDGÕU� �����$QHPL�JHEHOLNWH�VÕN�
J|U�OHQ�ELU�GXUXPGXU��*HEHOLN�G|QHPLQGH�DQHPLQLQ�HQ�VÕN�QH-

GHQL�GHPLU�HNVLNOL÷L��GHPLU�HNVLNOL÷LQLQ�HQ�VÕN�QHGHQL�LVH�QXWULV-

\RQHO�HNVLNOLNWLU��.DQDGD¶GD�\DSÕODQ�YH�������¶VL���������DG|-

OHVDQ�ROPDN��]HUH�WRSODPGD���������JHEHQLQ�GH÷HUOHQGLULOGL÷L�
ELU� NRKRUW� oDOÕúPDVÕQGD� DG|OHVDQODUÕQ� HULúNLQ� NDGÕQODUD� J|UH�
GDKD�\�NVHN�RUDQGD�VLJDUD�YH�PDGGH�NXOODQGÕ÷Õ�YH�GDKD�G�ú�N�
VRV\RN�OW�UHO�YH�HNRQRPLN�GXUXPGD�ROGX÷X�J|VWHULOPLúWLU��$G|-

OHVDQODU�GR÷XP�|QFHVL�EDNÕPÕ�\HWLúNLQOHUH�J|UH�GDKD�JHo�DUD-

PDNWDGÕUODU�YH�EX�GXUXP�|QHPOL�PDWHUQDO��REVWHWULN�YH�QHRQDWDO�
ROXPVX]�VRQXoODUD�\RO�DoPDNWDGÕU��������'HPLU�LKWL\DFÕ��ELULQFL�
WULPHVWHUGH�HQ�D]�LNHQ��JHEHOLN�LOHUOHGLNoH�IHWDO�E�\�PH\H�ED÷OÕ�
RODUDN�JLGHUHN�DUWDU�YH��o�QF��WULPHVWHUGH�PDNVLPXPD�XODúÕU��
*HEHOLN�|QFHVL�GHPLU�GHSRODUÕQGDNL�HNVLNOLN�DQHPL�ULVNLQLQ�DU-
WÕúÕQD�YH�ROXPVX]�SHULQDWDO�VRQXoODUD�QHGHQ�ROXU��øGHDO�RODUDN�
JHEHOLNWHNL�HN�GHPLU�LKWL\DFÕQÕ�NDUúÕODPDN�LoLQ�NRQVHSVL\RQ�|Q-

FHVL�GHPLU�GHSRODUÕQGD�HQ�D]�����PJ�GHPLU�ROPDOÕGÕU��$PHULND�
%LUOHúLN�'HYOHWOHUL¶QGH�GR÷XUJDQOÕN�oD÷ÕQGDNL�NDGÕQODUÕQ��������
\Dú��\DUÕVÕQGDQ� ID]ODVÕQGD�GHPLU�GHSRODUÕQGD�����PJ�DOWÕQGD�
GHPLU�EXOXQXU��*HEHOHULQ�LVH�\DNODúÕN����¶GD�EDúODQJÕoWD�GH-

PLU�GHSRODUÕ�D]DOPÕú�YH\D�ERúWXU��6HUXP�IHUULWLQ������J�/��������
%X�\HWHUVL]�GHPLU�GHSRODUÕ�JHEHOLNWH�YH�SRVWSDUWXP�G|QHPGH�
DUWDQ� GHPLU� LKWL\DFÕQÕ� NDUúÕOD\DPD]�� '�ú�N� GHPLU� GHSRVX� LOH�
JHEH�NDODQ�ELU�NDGÕQGD�DUWDQ�LKWL\Do�YH�X\JXQ�ROPD\DQ�EHVOHQ-

PH�NRúXOODUÕQÕQ�YDUOÕ÷ÕQGD�DQHPL�JHOLúLPL�NDoÕQÕOPD]�RODFDNWÕU��
hONHPL]GH� '($¶QLQ� JHEHOHUGHNL� SUHYDODQVÕ� LoLQ� \DSÕODQ� IDUNOÕ�
oDOÕúPDODUGD��E|OJHVHO�|]HOOLNOHU�YH�oDOÕúÕODQ�WRSOXPXQ�GHPRJ-

UD¿N� |]HOOLNOHULQH� ED÷OÕ� RODUDN����� LOH����� DUDVÕQGD� RUDQODU�
ELOGLULOPHNWHGLU�������%X�QHGHQOH�6D÷OÕN�%DNDQOÕ÷Õ¶QÕQ�*HEHOHUH�
'HPLU�'HVWHN�3URJUDPÕ��*''3��NDSVDPÕQGD�GHPLULQ�X\JXODQ-

PD\DFD÷Õ�GXUXPODU�KDULo�D\UÕP�\DSÕOPDNVÕ]ÕQ�WHVSLW�HGLOHQ�KHU�
JHEH\H�GHPLU�GHVWH÷L�\DSÕOPDNWDGÕU�������)HWDO�GR÷XP�D÷ÕUOÕ÷Õ�
YH� IDUNOÕ� WULPHVWHUODUGDNL� +JE� GH÷HUOHUL� DUDVÕQGDNL� LOLúNL\L� GH-

÷HUOHQGLUHQ� ���� NLúLQLQ� GDKLO� HGLOGL÷L� SURVSHNWLI� ELU� oDOÕúPDGD�
|]HOOLNOH�ELULQFL�WULPHVWHUGDNL�G�ú�N�+JE�GH÷HUOHUL�G�ú�N�GR÷XP�
D÷ÕUOÕ÷Õ�LOH�LOLúNLOHQGLULOPLúWLU�������dDOÕúPDPÕ]GD�GD�KHP�HULúNLQ�
KHP�GH�DG|OHVDQ�JUXSWD�KHPRJORELQ�GH÷HUL�DUWWÕNoD�IHWDO�D÷ÕU-
OÕ÷ÕQ�DUWWÕ÷Õ�J|U�OP�úW�U��$QHPLGH�SODVHQWD�GRNXVXQD�\HWHUVL]�
RNVLMHQ�DNÕúÕ�ROPDNWD�YH�EX�GXUXP�GR÷UXGDQ�XWHURIHWDO�E�\�-

PHQLQ�ER]XOPDVÕQD�QHGHQ�ROPDNWDGÕU�

0HYFXW� DUDúWÕUPDODUÕQ� WDPDPÕ� JHEHOLN� VÕUDVÕQGD� O|NRVLW� VD\Õ-
VÕQGD�DUWÕú�ROGX÷XQX�J|VWHUPHNWHGLU��/|NRVLW�VD\ÕVÕ�ELULQFL� WUL-
PHVWHUGH�DUWPD\D�EDúODU��LNLQFL�YH��o�QF��WULPHVWHUGH�\�NVHN�
KDOLQL�PXKDID]D�HGHU�YH�GR÷XP�VRQUDVÕ���KDIWD�LoLQGH�QRUPDO�
VHYL\HVLQH� G|QHU�� 6D\ÕVÕ� DUWDQ� O|NRVLWOHU� JUDQ�ORVLW�NRORQL� VWL-
P�ODQ�IDNW|U�DUWÕúÕ�LOH�SDUDOHO�RODUDN�ROJXQ�Q|WUR¿OOHUGLU��1|WUR¿O�
VD\ÕVÕQGDNL�EX�EHOLUJLQ�DUWÕú�O|NRVLW�IRUP�O�QGH�OHQIRVLW�RUDQÕQ-

GDNL� G�úPHQLQ� GDKD�EHOLUJLQ� ROPDVÕQD�QHGHQ�ROXU��<Dú� JUXS-

ODUÕQGD� 1/2� UHIHUDQV� DUDOÕNODUÕQÕ� EHOLUOH\HELOPHN� LoLQ� \DSÕODQ�
ELU� oDOÕúPDGD� 1/2� GH÷HUOHULQLQ� HQ� G�ú�N� VHYL\HOHUL� ���� \Dú�
JUXEXQGD� WHVSLW� HGLOPLú�� LOHUOH\HQ� \DúOD� ELUOLNWH�� ��¶OL� \DúODUD�
NDGDU�1/2�GH÷HUOHULQLQ�\�NVHOPH\H�GHYDP�HWWL÷L��GDKD�VRQUD�
ELU�SODWR�G|QHPLQH�JLULOGL÷L�YH����\DúÕQGDQ�VRQUD�1/2�GH÷HU-
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OHULQLQ� WHNUDU� \�NVHOPH� H÷LOLPLQGH� ROGX÷X� EXOXQPXúWXU� ������
%L]LP� oDOÕúPDPÕ]GD� GD� EX� oDOÕúPDQÕQ� VRQXoODUÕ� LOH� X\XPOX�
RODUDN�DG|OHVDQ�JHEHOHULQ�Q|WUR¿O�YH�1/2�GH÷HUOHULQLQ�HULúNLQ�
JHEHOHUGHQ�DQODPOÕ�RODUDN�GDKD�\�NVHN�ROGX÷X�WHVSLW�HGLOPLúWLU��
3/2� GH÷HUL� DoÕVÕQGDQ� GH÷HUOHQGLULOGL÷LQGH� HULúNLQ� JHEHOHU� LOH�
DG|OHVDQ�JHEHOHU�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�WHVSLW�HGLOPHVH�GH�
HULúNLQ�JHEHOHULQ�SODWHOHW�GH÷HULQLQ�DG|OHVDQ�JHEHOHUGHQ�GDKD�
G�ú�N�ROGX÷X�J|U�OP�úW�U�

dDOÕúPDPÕ]GD�KHP�HULúNLQ�KHP�GH�DG|OHVDQ�JUXSWD�IHWDO�D÷ÕUOÕN�
LOH� Q|WUR¿O� YH� WURPERVLW� GH÷HUOHUL� YH� D\UÕFD�1/2� YH�3/2�GH-

÷HUOHUL� DUDVÕQGD�QHJDWLI� \|QGH�DQODPOÕ�ELU� LOLúNL� WHVSLW�HGLOPLú-

WLU������JHEH��]HULQGH�\DSÕODQ�ELU�EDúND�oDOÕúPDGD�GD�EHQ]HU�
úHNLOGH� 1/2� YH� 3/2� HUNHQ� GR÷XP� YH� G�ú�N� IHWDO� D÷ÕUOÕN� LOH�
LOLúNLOHQGLULOPLúWLU� ������ -DSRQ\DGD�\DSÕODQ������JHEHQLQ�GDKLO�
HGLOGL÷L�oDOÕúPDGD�JHEHOLN�VÕUDVÕQGD�WRSODP�O|NRVLW�VD\ÕVÕQGDNL�
DUWÕú�G�ú�N�IHWDO�D÷ÕUOÕN�LOH�LOLúNLOL�EXOXQPXúWXU�������$QQH�VD÷OÕ-
÷Õ�LOH�LOJLOL�IDNW|UOHU�IHWDO�JHOLúLPL�GR÷UXGDQ�HWNLOHPH�SRWDQVL\H-

OLQH�VDKLSWLU��0DWHUQDO� LQÀDPDV\RQ�GD�EXQODUGDQ�ELULVLGLU� ������
<DSÕODQ�oDOÕúPDODU�PDWHUQDO� LQÀDPDV\RQXQ�1/2�\�NVHNOL÷LQH�
QHGHQ�ROGX÷XQX�YH�SODVHQWDO�\DWDN�YDVN�OHU�RUJDQL]DV\RQXQX�
HWNLOH\HUHN�YH� IHWDO�JHOLúPH�JHULOL÷LQH�\RO�DoWÕ÷ÕQÕ�J|VWHUPLúWLU�
������ 3UHHNODPSVLVL� RODQ� KDVWDODUGD�1/2� YH� 3/2� GH÷HUOHULQL�
DUDúWÕUDQ�ELU�oDOÕúPDGD�1/2�GH÷LO�3/2�LOH�HNODPSVLQLQ�úLGGHWL�
DUDVÕQGD�LOLúNL�WHVSLW�HGLOPLúWLU�YH�3/2¶QXQ�PDWHUQDO�LPPXQ�DN-

WLYDV\RQXQ�GDKD�VHQVLWLI�ELU�J|VWHUJHVL�ROGX÷X�G�ú�Q�OP�úW�U��
3/2�SODVHQWDO� \DWDN�YDVN�OHU�RUJDQL]DV\RQX�� IHWDO� NDQ�DNÕPÕ�
YH�LQÀDPDV\RQXQ�GXUXPXQX�J|VWHUHQ�|QHPOL�ELU�PDUNHU�RODUDN�
J|U�OPHNWHGLU���*HEHOLN�V�UHFL�ER\XQFD�VLWRNLQ�SUR¿OOHUL�DUDVÕQ-

GD�GH÷LúLNOLN�J|U�OPHNWHGLU��%LULQFL�WULPHVWHUGH�PH\GDQD�JHOHQ�
LPSODQWDV\RQ�YH�SODVHQWDV\RQ�LON�LPP�QRORMLN�ID]GÕU�YH�SURLQI-
ODPDWXDUGÕU�� øNLQFL� WULPHVWHU� IHW�V�Q� KÕ]OÕ� E�\�PH� YH� JHOLúPH�
G|QHPLGLU�YH�VLWRNLQ�SUR¿OL�DQWLLQÀDPDWXDUGÕU��ho�QF��WULPHVWHU-
GH�DQQH�GR÷XPD�KD]ÕUODQÕU�YH�HUNHQ�JHEHOLNWH�J|U�OHQ�SURLQI-
ODPDWXDU�VLWRNLQ�SUR¿OLQH�\HQLGHQ�NDUúÕPÕ]D�oÕNDU����������6K-

\QORYD�YH�DUNDGDúODUÕQD�J|UH��WHUPGH�VSRQWDQ�GR÷XP��VD÷OÕNOÕ�
NRúXOODUGD�VHUYLNV��PL\RPHWUL\XP��NRU\RDPQL\RWLN�PHPEUDQODU�
YH�DPQL\RWLN�NDYLWHGHNL�LQÀDPDWXDU�K�FUHOHULQ�DNÕúÕQÕ�LoHULU��EX-

UDGD�VHUYLNDO�VWURPDGDNL� O|NRVLW�ELULNLPL��K�FUH�GÕúÕ�SURWHROLWLN�
HQ]LPOHUL�VHUEHVW�EÕUDNDUDN�VHUYLNDO�ROJXQODúPD�YH�GLODWDV\RQD�
\DUGÕPFÕ�ROXU�������$UWPÕú�LQÀDPDV\RQ�W�P�EX�V�UHoOHUL�ROXP-

VX]�HWNLOH\HUHN�PDWHUQDO�YH�IHWDO�NRPSOLNDV\RQODUÕQ�RUWD\D�oÕN-

PDVÕQD�QHGHQ�ROXU�

6RQXo�RODUDN�oDOÕúPDPÕ]GD�IHWDO�D÷ÕUOÕN��+JE�YH�1/2�GH÷HUOHUL�
DoÕVÕQGDQ�DG|OHVDQ�YH�HULúNLQ�JHEHOHU�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�

WHVSLW�HGHUNHQ�3/2�GH÷HUOHULQGH�DQODPOÕ�ELU�IDUNOÕOÕN�ROPDGÕ÷ÕQÕ�
J|UG�N��%X�GH÷HUOHULQ�IHWDO�D÷ÕUOÕN��]HULQH�HWNLVLQL�GH÷HUOHQGLUGL-
÷LPL]GH�LVH�+JE�YH�IHWDO�D÷ÕUOÕN�DUDVÕQD�SR]LWLI��1/2�YH�3/2�LOH�
IHWDO�D÷ÕUOÕN�DUDVÕQGD�QHJDWLI�\|QGH�NRUHODV\RQ�ROGX÷XQX�WHVSLW�
HWWLN��/LWHUDW�UGH�NRQX�KDNNÕQGD�\DSÕOPÕú�oRN�D]�VD\ÕGD�oDOÕúPD�
ROPDNOD�ELUOLNWH�oDOÕúPDPÕ]�JHEHOHUL�DG|OHVDQ�YH�HULúNLQ�RODUDN�
LNL�DOW�NDWHJRUL\H�D\ÕUDUDN�EX�GH÷HUOHUL�LQFHOH\HQ�LON�oDOÕúPDGÕU��
$G|OHVDQ�JHEHOHU�oDOÕúPDPÕ]GD�GD�RUWD\D�NRQGX÷X�JLEL�ELUoRN�
REVWHWULN�NRPSOLNDV\RQ�DoÕVÕQGDQ�oRN�GDKD�\�NVHN�ULVN�DOWÕQGD-

GÕU��7�P�\Dú�JUXSODUÕQGD�DQHPLQLQ�HUNHQ�WDQÕVÕ�YH�WHGDYLVL�IHWDO�
JHOLúPH�DoÕVÕQGDQ�oRN�|QHPOLGLU��0DWHUQDO�LQÀDPDV\RQ�SODVHQ-

WDO� \DWDN� YDVN�OHU� RUJDQL]DV\RQXQX� HWNLOH\HUHN� IHWDO� JHOLúLPL�
ROXPVX]�HWNLOHPHNWHGLU��1/2�YH�3/2�VXENOLQLN� LQÀDPDV\RQXQ�
|QHPOL�PDUNHUODUÕ�ROXS�LQÀDPDV\RQXQ�HUNHQ�WHVSLWLQH�YH�WHGD-

YLVLQH�GROD\ÕVÕ� LOH�NRPSOLNDV\RQODUÕQ�HQJHOOHQPHVLQH�\DUGÕPFÕ�
RODELOLUOHU�� dDOÕúPDPÕ]ÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� YDUGÕU�� 5HWURVSHNWLI�
WDVDUÕPÕ�GH÷LúNHQOHU�DUDVÕQGDNL� LOLúNLOHULQ�QHW�RODUDN�GH÷HUOHQ-

GLULOPHVLQL� HQJHOOH\HELOLU��$\QÕ� ]DPDQGD� oDOÕúPD� WHN�PHUNH]OL�
ROGX÷XQGDQ�VRQXoODUÕ�W�P�WRSOXPD�JHQHOOHPHN�P�PN�Q�GH÷LO-
GLU��.RQX�KDNNÕQGD�GDKD�JHQLú�KDVWD�NLWOHVL� LOH�\DSÕODFDN�oRN�
PHUNH]OL�YH�SURVSHNWLI�oDOÕúPDODUD�LKWL\Do�YDUGÕU�

��� %XOXW�6��*�UNDQ�$��6HYLO�h��$G|OHVDQ�*HEHOLNOHU��$LOH�
YH�7RSOXP�'HUJLVL��������������������

��� 'HPLUJ|]�0��&DQEXODW�1��$G|OHVDQ�*HEHOLN��7�UNL\H�
.OLQLNOHUL�-�0HG�6FL��������������������

��� 0DVRQ�(��([HFXWLYH�VXPPDU\��,Q��0DVRQ�(���HG��*X-

LGHOLQHV�IRU�SUHYHQWLQJ�HDUO\�SUHJQDQF\�DQG�SRRU�UHSURGXFWLYH�
RXWFRPHV�DPRQJ�DGROHVFHQWV�LQ�GHYHORSLQJ�FRXQWULHV�����:RUOG�
+HDOWK�2UJDQL]DWLRQ���VW�HG��:+2�SUHV��*HQHYD��6ZLW]HUODQG��
���������

��� ùHQ�6��.DYODN�2��dRFXN�JHOLQOHU��(UNHQ�\Dú�HYOLOLNOHUL�
YH�DG|OHVDQ�JHEHOLNOHUH�\DNODúÕP��$LOH�YH�7RSOXP�'HUJLVL�������
������������

��� %UH\PDQQ� &�� ,URQ� 'H¿FLHQF\�$QHPLD� LQ� 3UHJQDQF\��
6HPLQ�+HPDWRO����������������������

��� +XLVPDQ�$��$DUQRXGVH� -*�� ,QFUHDVHG� �QG� WULPHVWHU�
KHPRJORELQ�FRQFHQWUDWLRQ�LQ�SUHJQDQFLHV�ODWHU�FRPSOLFDWHG�E\�
K\SHUWHQVLRQ�DQG�JURZWK�UHWDUGDWLRQ��(DUO\�HYLGHQFH�RI�D�UHGX-

FHG�SODVPD�YROXPH��$FWD�2EVWHW�*\QHFRO�6FDQG��������������
���

��� -XQJ� -�� 5DKPDQ�00�� 5DKPDQ�06�� 6ZH� .7�� ,VODP�
05��5DKPDQ�02�� HW� DO�� (IIHFWV� RI� KHPRJORELQ� OHYHOV� GXULQJ�
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SUHJQDQF\�RQ�DGYHUVH�PDWHUQDO� DQG� LQIDQW� RXWFRPHV�� D� V\V-

WHPDWLF� UHYLHZ� DQG� PHWD�DQDO\VLV��$QQ� 1� <�$FDG� 6FL� ������
�������±���

��� <RXQJ�0)��2DNV�%0��7DQGRQ�6��0DUWRUHOO�5��'HZH\�
.*�� :HQGW� $6�� 0DWHUQDO� KHPRJORELQ� FRQFHQWUDWLRQV� DFURVV�
SUHJQDQF\�DQG�PDWHUQDO�DQG�FKLOG�KHDOWK��D�V\VWHPDWLF�UHYLHZ�
DQG�PHWD�DQDO\VLV��$QQ�1�<�$FDG�6FL��������������±���

��� .DUDúDKLQ�(��&H\KDQ�67��*|NWROJD�h��.HVNLQ�8��%D-

úHU�,��0DWHUQDO�DQHPLD�DQG�SHULQDWDO�RXWFRPH��3HULQDWDO�-RXU-
QDO����������������±���

���� =DKRUHF�5��5DWLR�RI�QHXWURSKLO�WR�O\PSKRF\WH�FRXQWV²
5DSLG� DQG� VLPSOH� SDUDPHWHU� RI� V\VWHPLF� LQÀDPPDWLRQ� DQG�
VWUHVV�LQ�FULWLFDOO\�LOO��%UDWLVO�/HN�/LVW\�������������������

���� 3KXSRQJ�9��6XHEQXNDUQ�.��2EVWHWULF�RXWFRPHV�LQ�QXO-
OLSDURXV�\RXQJ�DGROHVFHQWV��6RXWKHDVW�$VLDQ�-�7URS�0HG�3XE-

OLF�+HDOWK��������������������

���� 9XUDO�7��g]FDQ�$�� 6DQFÕ�0��*�QFHO� %LOJLOHU� ,úÕ÷ÕQGD�
*HEHOLNWH� 'HPLU� (NVLNOL÷L�$QHPLVL�� 'HPLU� 'HVWH÷L� .LPH"� 1H�
=DPDQ"�1H�.DGDU"�9DQ�7ÕS�'HUJ����������������������

���� )OHPLQJ�1��1J�1��2VERUQH�&��%LHGHUPDQ�6��<DVVHHQ�
$6��'\�-��HW�DO��$GROHVFHQW�SUHJQDQF\�RXWFRPHV�LQ�WKH�SURYLQ-

FH�RI�2QWDULR��D�FRKRUW� VWXG\��-�2EVWHW�*\QDHFRO�&DQ��������
�������������

���� 7HODWDU�%��&RPHUW�6��9LWULQHO�$��(UJLQR]�(��$NLQ�<��7KH�
HIIHFW�RI�PDWHUQDO�DQHPLD�RQ�DQWKURSRPHWULF�PHDVXUHPHQWV�RI�
QHZERUQV��6DXGL�0HG�-����������������������

���� *HEHOHUGH�GHPLU�GHVWHN�SURJUDPÕ�X\JXODPDVÕ�\|QHU-
JHVL� �������� 6D\Õ�� %���$d6����������������������� 7�UNL\H�
&XPKXUL\HWL�6D÷OÕN�%DNDQOÕ÷Õ�

���� $\GÕQ�ø��$÷ÕOOÕ�0��$\GÕQ�)1��.XUW�<*��dD\FÕ�7��7Dú�$��YH�
DUN��)DUNOÕ�\Dú�JUXSODUÕQGD�Q|WUR¿O�OHQIRVLW�RUDQÕ�UHIHUDQV�DUDOÕN-

ODUÕ��*�OKDQH�7ÕS�'HUJLVL�����������������

���� %DNDFDN�0��$YFÕ�)��(UFDQ�g��.|VW��%��6HULQ�6��.LUDQ�
*��HW�DO��7KH�HIIHFW�RI�PDWHUQDO�KHPRJORELQ�FRQFHQWUDWLRQ�RQ�IH-

WDO�ELUWK�ZHLJKW�DFFRUGLQJ�WR�WULPHVWHUV��-�0DWHUQ�)HWDO�1HRQDWDO�
0HG����������������������

���� $NJ�Q�1��1DPOÕ� .DOHP�0��<�FH�(�� .DOHP�=��$NWDV�
+�� &RUUHODWLRQV� RI� PDWHUQDO� QHXWURSKLO� WR� O\PSKRF\WH� UDWLR�
�1/5�� DQG� SODWHOHW� WR� O\PSKRF\WH� UDWLR� �3/5�� ZLWK� ELUWK� ZHL-
JKW��7KH�-RXUQDO�RI�0DWHUQDO�)HWDO�	�1HRQDWDO�0HGLFLQH�������
���������������

���� +DULWD�1��.DUL\D�0��+D\DVKL�7�� 6DWR�..��1DNDPXUD�
.��(QGR�*��HW�DO��,QFUHPHQW�RI�DEVROXWH�QHXWURSKLO�FRXQW�LQ�WKH�
WKLUG� WULPHVWHU�DQG� LQFUHDVHG� ULVN�RI� VPDOO�IRU�JHVWDWLRQDO�DJH�
ELUWK�� +LUDNDWD� 5LVN� $VVRFLDWHG� ZLWK� 3UHJQDQF\� $VVHVVPHQW�
5HVHDUFK��+,5$3$5���(XU�-�2EVWHW�*\QHFRO�5HSURG�%LRO�������
�������������

���� 5RJHUV�/.��9HOWHQ��0��0DWHUQDO�LQÀDPPDWLRQ��JURZWK�
UHWDUGDWLRQ��DQG�SUHWHUP�ELUWK��LQVLJKWV�LQWR�DGXOW�FDUGLRYDVFXODU�
GLVHDVH��/LIH�6FL�������������������������

���� *�YHQ�0$��&RúNXQ�$��(UWDú� ,(��$UDO�0�� =HQFLUFL� %��
gNV�]�+��$VVRFLDWLRQ�RI�PDWHUQDO�VHUXP�&53��,/����71)�Į��KR-

PRF\VWHLQH��IROLF�DFLG�DQG�YLWDPLQ�E���OHYHOV�ZLWK�WKH�VHYHULW\�
RI� SUHHFODPSVLD�DQG� IHWDO� ELUWK�ZHLJKW��+\SHUWHQV�3UHJQDQF\�
���������������������

���� *HEHOHUGH�GHPLU�GHVWHN�SURJUDPÕ�X\JXODPDVÕ�\|QHU-
JHVL� �������� 6D\Õ�� %���$d6����������������������� 7�UNL\H�
&XPKXUL\HWL�6D÷OÕN�%DNDQOÕ÷Õ�

���� 0RU�*��,QÀDPPDWLRQ�DQG�SUHJQDQF\��WKH�UROH�RI�WROO�OL-
NH�UHFHSWRUV� LQ�WURSKREODVW��$QQ�1�<�$FDG�6FL����������������
������

���� 6K\QORYD�2��/HH�<+��6ULNKDMRQ�.��/\H�6-��3K\VLRORJLF�
XWHULQH�LQÀDPPDWLRQ�DQG�ODERU�RQVHW��LQWHJUDWLRQ�RI�HQGRFULQH�
DQG�PHFKDQLFDO�VLJQDOV��5HSURG�6FL���������������±���


