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g=(7���7XULVWLN�ELU�\HULQ�LPDMÕ��EX�\HU�LOH�LOJLOL�JHUoH÷LQ�WXULVWOHU�WDUDIÕQGDQ�VXEMHNWLI�RODUDN�\RUXPODQPDVÕGÕU��7XUL]P�LPDMÕ�WXULVWOHULQ�JLGHFHNOHUL�\HUOHUL�
VHoPH� V�UHFLQL�� VRQUDNL� GH÷HUOHQGLUPH� DúDPDVÕQÕ� YH� JHOHFHNWHNL� QL\HWOHULQL�HWNLOHU��%X�DUDúWÕUPDGD��WXUL]P�LPDMÕQÕQ�WXULVWOHULQ�JHOHFHNWHNL�GDYUDQÕúODUÕQD�YH�KL]PHW�DOÕPÕ�VRQUDVÕ�GH÷HUOHQGLUPH�NULWHUOHULQH�HWNLVL�LQFHOHQPHNWHGLU��%X�DPDoOD� ELU� PRGHO� ROXúWXUXOPXú� YH� \DSÕVDO� HúLWOLN� PRGHOL� LOH� WHVW� HGLOPLúWLU��
0RGHO� WHVWL� LoLQ� JHUHNOL� YHULOHU� 7UDE]RQ¶GDNL� WXULVWLN� \HUOHUL� ]L\DUHW� HGHQ�WXULVWOHUH�\�]�\�]H�J|U�úPH�WHNQL÷L\OH�DQNHW�X\JXODQDUDN�HOGH�HGLOPLúWLU��*HUL�G|QPH\H� QL\HWOL� ROPD� YH� EDúNDODUÕQD� WDYVL\H� HWPH� GH÷LúNHQOHUL� GDYUDQÕúVDO�
GH÷LúNHQOHUL��DOJÕODQDQ�NDOLWH�YH�WDWPLQ�G�]H\L�LVH�GH÷HUOHQGLUPH�GH÷LúNHQOHUL�RODUDN�EHOLUOHQPLúWLU���$UDúWÕUPD�VRQXFXQGD�WXUL]P�LPDMÕQÕQ�DOJÕODQDQ�NDOLWH�YH� WDWPLQ� GH÷LúNHQOHUL� �]HULQGH� SR]LWLI� ELU� HWNLVLQLQ� ROGX÷X� EXOXQPXúWXU��
%XQXQ�\DQÕ�VÕUD��DOJÕODQDQ�NDOLWH�YH�WDWPLQ�GH÷LúNHQOHULQLQ�GH�JHUL�G|QPH\H�QL\HWOL� ROPD� YH� EDúNDODUÕQD� WDYVL\H� HWPH� GH÷LúNHQOHULQL� ROXPOX� \|QGH�HWNLOHGL÷L�VRQXFX�RUWD\D�oÕNPÕúWÕU��'L÷HU�|QHPOL�ELU�EXOJXGD�DOJÕODQDQ�NDOLWH�G�]H\LQLQ�WDWPLQ�GHUHFHVLQL�DUWÕUGÕ÷ÕGÕU��

$%675$&7�7KH� LPDJH� RI� D� WRXULVW\� GHVWLQDWLRQ� FRQVLVWV� RI� WKH� VXEMHFWLYH�LQWHUSUHWDWLRQ� RI� UHDOLW\�PDGH� E\� WKH� WRXULVW�� ,W� LV� KHUH� DUJXHG� WKDW� WRXULVP�
LPDJH�ZLOO�LQIXHQFH�D�WRXULVW�LQ�WKH�SURFHVV�RI�FKRRVLQJ�D�VWD\��WKH�VXEVHTXHQW�HYDOXDWLRQ� RI� WKDW� VWD\� DQG� LQ� KLV� RU� KHU� IXWXUH� LQWHQWLRQV�� 7KLV� VWXG\� LV�FRQFHUQHG��SODFLQJ�WKH�HPSKDVLV�RQ�WKH�DQDO\VLV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�
�� .DUDGHQL]�7HNQLN�hQLYHUVLWHVL��*LUHVXQ�ø�ø�%�)���hUHWLP�<|QHWLPL�YH�3D]DUODPD�

$QDELOLPGDOÕ�� .DUDGHQL]�7HNQLN�hQLYHUVLWHVL��ø�ø�%�)���hUHWLP�<|QHWLPL�YH�3D]DUODPD�$QDELOLPGDOÕ�
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GHVWLQDWLRQ� LPDJH� DQG� WRXULVW� EHKDYLRXU�� RQ� WKH� RQH� KDQG�� DQG� EHWZHHQ�LPDJH�DQG�WKH�SRVW�FRQVXPSWLRQ�HYDOXDWLRQ�RI�WKH�VWD\�RQ�WKH�RWKHU��)RU�WKLV�
SXUSRVH�� D� PRGHO� ZDV� GHYHORSHG� DQG� ZDV� WHVWHG� ZLWK� VWUXFWXUDO� HTXDWLRQ�PRGHO�� $� TXHVWLRQQDLUH� ZDV� DSSOLHG� WR� WRXULVWV� WKDW� YLVLWLQJ� 7UDE]RQ¶V�WRXULVW\� SODFHV�� µ,QWHQWLRQ� WR� UHWXUQ¶� DQG� µZLOOLQJQHVV� WR� UHFRPPHQG� WKH�
GHVWLQDWLRQ¶�DUH�FRQFHLYHG�DV�EHKDYLRXUDO�YDULDEOHV�DQG�µSHUFHLYHG�TXDOLW\¶�DQG�µVDWLVIDFWLRQ¶�DUH�WKH�HYDOXDWLYH�YDULDEOHV���LW�LV�FRQILUPHG�WKDW�LPDJH�KDV�D SRVLWLYH� LQIOXHQFH� � RQ� SHUFHLYHG� TXDOLW\� DQG� VDWLVIDFWLRQ�� %HVLGH� WKLV��TXDOLW\� DQG� VDWLVIDFWLRQ� KDYH� D� SRVLWLYH� DIIHFW� RQ� LQWHQWLRQ� WR� UHWXUQ� DQG�
ZLOOLQJQHVV� WR� UHFRPPHQG� WKH� GHVWLQDWLRQ�� $QRWKHU� FRQILUPDWLRQ� LV� WKDW�SHUFHLYHG�TXDOLW\�HIIHFWV�VDWLVIDFWLRQ�SRVLWLYHO\����7XUL]P�øPDMÕ��øPDM�(WNLVL��<DSÕVDO�(úLWOLN�0RGHOL�7RXULVP�,PDJH��,PDJH�(IIHFW��6WUXFWXUDO�(TXDWLRQ�0RGHO��

���*ø5øù�
%LUH\OHULQ� GDYUDQÕúODUÕ� �]HULQGH� WXUL]P� LPDMÕQÕQ� HWNLVL� ROGX÷X� ILNUL�DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHQHO� NDEXO� J|UP�úW�U� �0DQVIHOG�� ������ ������7XUL]P� LPDMÕ� ELU� \HULQ� ELUH\OHU� �]HULQGH� EÕUDNWÕ÷Õ� WRSODP� LQWLED� YH\D�ELUH\OHULQ�ELU�\HU�KDNNÕQGDNL�E�W�Q�DOJÕODUÕQÕQ�ELOHúLPLGLU��)DNH\H�&URPSWRQ�������������'L÷HU�ELU�LIDGH�LOH�WXUL]P�LPDMÕ�JLGLOHFHN�ELU�\HU�KDNNÕQGD�]LKLQVHO�ELU� EHWLPOHPHGLU� �6HDWRQ�%HQHWW�� ������ ���� 7XUL]P� LPDMÕ� JLGLOHFHN� YH\D�JLGLOPLú� ELU� \HU� KDNNÕQGDNL� JHUoH÷LQ� WXULVWOHU� WDUDIÕQGDQ� VXEMHNWLI� RODUDN�\RUXPODQPDVÕGÕU�� %X� \RUXPODPD� ELOLúVHO� YH� KLVVL� IDNW|UOHU� WDUDIÕQGDQ�EHOLUOHQLU�� $\QÕ� ]DPDQGD� VDWÕQ� DOPD� YH� VDWÕQ� DOPD� VRQUDVÕ� GDYUDQÕúODUD� GD�ELOLúVHO� YH� KLVVL� GH÷HUOHQGLUPH�ELOHúHQOHUL� \RO� J|VWHULU� �0RXWLQKR�� ������ ����'ROD\ÕVÕ\OD� WXUL]P� LPDMÕ� LOH� VDWÕQ� DOPD� YH� VDWÕQ� DOPD� VRQUDVÕ� GDYUDQÕúODU�DUDVÕQGD�ELU� LOLúNLQLQ�ROPDVÕ�QRUPDOGLU�� �7DWPLQ�ROPD�� WDYVL\H�HWPH��KL]PHWL�\HQLGHQ� VDWÕQ� DOPD� YH� NDOLWH� JLEL� KLVVL� YH� ELOLúVHO� GH÷LúNHQOHU� EX� LOLúNLQLQ�DUDNHVLWLQGH�\HU�DOÕUODU��'ROD\ÕVÕ\OD� WDQÕPGDQ�GD�DQODúÕODELOHFH÷L�JLEL� WXUL]P�LPDMÕ� WXULVW� GDYUDQÕúODUÕ� �]HULQGH� HWNLOLGLU� YH� DUDúWÕUÕOPDVÕ� JHUHNHQ� ELU�NRQXGXU���
7XUL]P� LPDMÕ� JLGLOHFHN� ELU� \HU� VHoPH� V�UHFLQGHNL� WXULVWOHULQ�WHUFLKOHULQL�YH� WXULVWLN� IDDOL\HW�ELWWLNWHQ�VRQUD� WXULVWOHULQ�JHOHFHNWHNL�QL\HW�YH�ILNLUOHULQL� HWNLOHU�� %XQGDQ� GROD\Õ� EX� DUDúWÕUPDQÕQ� DPDFÕ� WXUL]P� LPDMÕQÕQ��DOJÕODQDQ� NDOLWH� YH� WDWPLQ� ROPD� JLEL� GH÷HUOHQGLUPH� GH÷LúNHQOHUL� YH� JHUL�G|QPH� QL\HWL�� WDYVL\H� HWPH\H� LVWHNOL� ROPD� JLEL� GDYUDQÕúVDO� GH÷LúNHQOHU��]HULQGHNL� GR÷UXGDQ� YH� GROD\OÕ� HWNLVLQL� YH� EX� GH÷LúNHQOHULQ� NHQGL�DUDODUÕQGDNL� HWNLOHúLPOHULQL� J|VWHUHQ� ELU� PRGHO� JHOLúWLUPHN� YH� EXQX� WHVW�HWPHNWLU��
�
���.85$06$/�d(5d(9(�

� 7XULVWOHULQ�JLGHFHNOHUL�YH\D�JLWPLú�ROGXNODUÕ�\HUOHUH�DWIHWWLNOHUL�LPDM�VD\HVLQGH�WXULVW�GDYUDQÕúODUÕ�NÕVPL�GH�ROVD�WDKPLQ�HGLOHELOLU��%DKVHGLOHQ�LPDM�HWNLVL� WDWLO� \HULQLQ� VHoLPL� DúDPDVÕQGD� EDúODU�� %XQGDQ� GROD\Õ� WDWLO� \HULQLQ�
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VHoLPL�VDGHFH�EX�\HULQ�REMHNWLI�oHYUHVHO�QLWHOLNOHUL� LOH�DoÕNODQDPD]��<DSÕODQ�DUDúWÕUPDODU� VRQXFXQGD� WXULVWLN� NDUDU� YHUPH� V�UHFLQGH� ELU� \HU� KDNNÕQGDNL�SR]LWLI�WXUL]P�LPDMÕQÕQ�LOJLOL�\HULQ�VHoLOPH�LKWLPDOLQL�DUWÕUGÕ÷Õ�WHVSLW�HGLOPLúWLU��øPDM� HWNLVL� \DOQÕ]FD� WXULVWLN� \HU� VHoLPL� DúDPDVÕ\OD� VÕQÕUOÕ� GH÷LOGLU� D\QÕ�]DPDQGD�WXULVWOHULQ�JHQHO�GDYUDQÕúODUÕQÕQ�W�P�\OH�LOJLOLGLU��&RRSHU�YG�������������%X�DUDúWÕUPD�LPDMÕQ��WXULVWOHULQ�VDWÕQ�DOPD�VRQUDVÕ�GDYUDQÕúODUÕ��]HULQGHNL�HWNLVLQL� LQFHOHPH\L� DPDoODPDNWDGÕU�� %X� GDYUDQÕúVDO� HWNLOHUGHQ� ELUL� ³JLGLOHQ�\HUH� JHUL� G|QPH� QL\HWL´� �� ELU� GL÷HUL� GH� ³JLGLOHQ� \HUL� WDYVL\H� HWPH\H� LVWHNOL�ROPDGÕU´��&URQLQ�7D\ORU��������������
+L]PHW� NDOLWHVL�� WDWPLQ� ROPD� YH� ELUH\VHO� GDYUDQÕúODU� DUDVÕQGDNL�LOLúNLOHUL�LQFHOH\HQ�ED]Õ�oDOÕúPDODU�EXQODUÕQ�VDWÕQ�DOPD�QL\HWL��]HULQGHNL�HWNLVL��]HULQH�RGDNODQPÕúWÕU��&URQLQ�7D\ORU�����������$QGHUVRQ�6XOOLYDQ������������*�Q�P�]GH�P�úWHUL� VDGDNDWL� ILUPDODU� LoLQ� WHPHO� VWUDWHMLN� ELU� ELOHúHQ� KDOLQH�JHOPLúWLU�� øúOHWPHOHU�P�úWHUL�ED÷OÕOÕ÷ÕQÕ�VD÷ODPDN�LoLQ�P�úWHULOHULQL�PHPQXQ�HWPHN�YH�VDWÕQ�DOPD�VRQUDVÕ�KL]PHWOHUL�LOH�EX�P�úWHUL�PHPQXQL\HWLQL�GHYDP�HWWLUPHN� GXUXPXQGDGÕUODU� �%LJQH�� ������ ����� &RXUW� ±� /XSWRQ� ������� 1HZ�0H[LFR¶QXQ� WXUL]P� LPDMÕ� LOH� LOJLOL� \DSWÕNODUÕ� DUDúWÕUPDODUÕQGD� SR]LWLI� LPDMÕQ�LOJLOL� WXULVWLN� \HUL� WHNUDU� ]L\DUHW� HWPH� QL\HWLQL� ROXPOX� úHNLOGH� HWNLOHGL÷LQL�EXOPXúODUGÕU��
+�� 7XULVWLN�\HULQ� LPDMÕQÕQ�ROXPOX�ROPDVÕ� WXULVWOHULQ�JHOHFHNWH�D\QÕ�\HUH�WHNUDU�JHOPH�LKWLPDOOHULQL�\�NVHOWHFHNWLU��
+�� 7XULVWLN�\HULQ�LPDMÕQÕQ�ROXPOX�ROPDVÕ�WXULVWOHULQ�EX�\HUL�WDYVL\H�HWPH�LKWLPDOOHULQL�\�NVHOWLU��

� %X�oDOÕúPDGD� WXULVWLN�\HUOHULQ�GH÷HUOHQGLULOPHVLQGH� DOJÕODQDQ�NDOLWH�YH� WDWPLQ� GH÷LúNHQOHUL� NXOODQÕOPÕúWÕU�� $OJÕODQDQ� NDOLWH� YH� WDWPLQ� KL]PHW�VD÷OD\ÕFÕODU�DoÕVÕQGDQ�GH÷LO�P�úWHUL�EDNÕú�DoÕVÕQGDQ�HOH�DOÕQPÕúWÕU��
0�úWHUL�� ILUPDQÕQ� VXQPXú� ROGX÷X� KL]PHWWHQ� EHNOHGL÷L� NDOLWH� LOH�ILUPDQÕQ�NHQGLVLQH�QH�VXQGX÷X��QDVÕO�VXQGX÷X�JLEL�IDNW|UOHU�VRQXFXQGD�WHVOLP�DOGÕ÷Õ�KL]PHW�NDOLWHVLQL��GL÷HU�ELU�GH\LúOH�\DúDGÕ÷Õ�NDOLWH\L�NDUúÕODúWÕUÕU�EXQXQ�VRQXFXQGD� ILUPDQÕQ�YHUPLú� ROGX÷X�KL]PHW� NDOLWHVLQL� GH÷HUOHQGLULU��%X�QLKDL�GH÷HUOHQGLUPH�V�UHFLQH�DOJÕODQDQ�KL]PHW�NDOLWHVL�GHQLU��0�úWHUL�WDWPLQL�LVH�ELU�GH÷HUOHQGLUPH� V�UHFL�� GX\JXVDO� YH� EHQ]HUL� IDNW|UOHUL� LoHUHQ� GR÷DO� ELU�WHFU�EHGLU��ùHNHUND\D�������������
3D]DUODPD�OLWHUDW�U�QGH�DOJÕODQDQ�NDOLWH�YH�P�úWHUL�WDWPLQLQL�GHWD\OÕ�RODUDN�EDúDUÕOÕ�ELU�úHNLOGH�WDQÕPOD\DQ�YH�EX�LNLVL�DUDVÕQGDNL�IDUNODUÕ�EHOLUWHUHN�LUGHOH\HQ� SHN� ID]OD� oDOÕúPD\D� UDVWODQPDPDNWDGÕU�� +DOD� EX� LNL� NDYUDP�ELUELULQH�NDUÕúWÕUÕOPDNWDGÕU��+XUOH\�(VWHODPL��������������$OJÕODQDQ�NDOLWH�YH�P�úWHUL� WDWPLQL� NDYUDPODUÕQÕ� ELUELULQGHQ� D\ÕUDQ� IDNW|UOHUGHQ� ELUL�EHNOHQWLOHUGLU�� 3DUDVXUDPDQ� YG�� ������� P�úWHUL� WDWPLQLQGHNL� EHNOHQWLOHULQ�DQFDN� WDKPLQL� RODUDN� DoÕNODQDELOLU� ROGX÷XQX� GL÷HU� WDUDIWDQ� DOJÕODQDQ�NDOLWHGHNL� EHNOHQWLOHULQ� LVH� LVWHNOHU� YH\D� LGHDO� VRQXoODU� RODUDN� LIDGH�HGLOHELOHFH÷LQL� EHOLUWPLúOHUGLU�� 2OLYHU� ������� KHU� LNL� \DSÕQÕQ� IDUNOÕ� WLS�EHNOHQWLOHUOH� LOLúNLOL� ROGX÷XQX� EHOLUWPLú�� DOJÕODQDQ� NDOLWHQLQ� P�NHPPHOOLN�VH]LúL� LOH� P�úWHUL� WDWPLQLQLQ� LVH� LKWL\Do� YH\D� HúLWOLN� NDYUDPODUÕ� LOH�DoÕNODQDELOHFH÷LQL� RUWD\D� NR\PXúWXU�� 2OLYHU� GL÷HU� ELU� D\UÕPÕQGD� DOJÕODQDQ�
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NDOLWHQLQ�GDKD�VSHVLILN�YH�|]HO��P�úWHUL�WDWPLQLQLQ�LVH�GDKD�JHQHO�YH�ILUPDQÕQ�E�W�QF�O� ELU� GDYUDQÕúÕ� ROGX÷XQX� EHOLUWPLúWLU�� $QGHUVRQ� YG�� �������� P�úWHUL�WDWPLQLQL� EHOLUOH\HELOPHN� LoLQ� P�úWHULOHULQ� VDWÕQ� DOPD� GDYUDQÕúÕQÕ�JHUoHNOHúWLUPHOHUL� JHUHNWL÷LQL� EHOLUWLUNHQ� DOJÕODQDQ� NDOLWHQLQ�GH÷HUOHQGLULOHELOPHVL� LoLQ� VDWÕQ� DOPD� H\OHPLQLQ� JHUoHNOHúPHVLQLQ� JHUHNOL�ROPDGÕ÷ÕQÕ�RUWD\D�NR\PXúODUGÕU���
7XUL]P�LPDMÕ�DOJÕODQDQ�NDOLWH�YH�P�úWHUL�WDWPLQL��]HULQGH�|QHPOL�ELU�HWNL\H� VDKLSWLU�� d�QN�� WXUL]P� LPDMÕ� JLGLOHFHN� \HU� KDNNÕQGD� ROXPOX� YH\D�ROXPVX]�ELU�|Q\DUJÕQÕQ�ROXúPDVÕQD�VHEHEL\HW�YHULU��%X�|Q\DUJÕODU� WXULVWOHULQ�DOJÕODPDODUÕQGD� URO� R\QD\DUDN� DOJÕODQDQ� NDOLWHQLQ� VHYL\HVLQL� GH÷LúWLUHELOLU��$OJÕODQDQ� NDOLWH� VHYL\HVL� GH� P�úWHUL� WDWPLQL� LOH� SR]LWLI� \|QO�� ELU� LOLúNL�LoLQGHGLU��.RWOHU�YG�������������
+�� 'DKD�ROXPOX�WXUL]P�LPDMÕ�DOJÕODQDQ�NDOLWH\L�\�NVHOWLU��
+�� 'DKD�ROXPOX�WXUL]P�LPDMÕ�WXULVWOHULQ�WDWPLQLQL�DUWWÕUÕU��
+�� 7XULVWOHULQ� DOJÕODGÕNODUÕ� NDOLWH� G�]H\L� DUWWÕNoD� WDWPLQ� VHYL\HOHUL�GH�DUWDFDNWÕU���
0�úWHUL�WDWPLQLQLQ�VDWÕQ�DOPD�VRQUDVÕ�GDYUDQÕúODU��]HULQGH�SR]LWLI�ELU�HWNLVL�YDUGÕU���7DWPLQ�RODQ�P�úWHUL�EXQX�GH÷LúLN�oHYUHOHUGH�GLOH�JHWLUHFHN�YH�LOJLOL�\HULQ� UHNODPÕQÕ�GROD\OÕ�\ROGDQ�\DSPÕú�RODFDNWÕU��<DQL�oHYUHVLQGHNLOHUH�WDWPLQ� ROGX÷X� KL]PHWL� VXQDQ� \HUL� WDYVL\H� HGHFHNWLU��$\UÕFD� WDYVL\H� HWPHNOH�NDOPD\ÕS�� GDKD� VRQUDNL� KL]PHW� DOÕPODUÕQGD� GD� D\QÕ� \HUL� WHUFLK� HGHFHNWLU��$SSLDK�$GX�YG����������������
+�� 7XULVWLQ� WDWPLQ�VHYL\HVLQLQ�DUWPDVÕ��RQXQ�D\QÕ�\HUH�JHUL�G|QPH�LKWLPDOLQL�DUWÕUDFDNWÕU��
+�� 7XULVWLQ� WDWPLQ� VHYL\HVLQLQ�DUWPDVÕ��RQXQ� LOJLOL�\HUL�EDúNDODUÕQD�WDYVL\H�HWPH�RODVÕOÕ÷ÕQÕ�DUWÕUDFDNWÕU��
.HDYHQH\� ������� YH�=HLWKDPO� ��������P�úWHULOHULQ� KL]PHW� DOGÕNODUÕ�\HU� KDNNÕQGD� DOJÕODGÕNODUÕ� NDOLWHQLQ� ROXPOX� YH� \�NVHN� ROPDVÕ� KDOLQGH� D\QÕ�KL]PHWL� LOHULNL� ]DPDQODUGD� WHNUDU� DODFDNODUÕQÕ� YH� LOJLOL� \HUL� WDYVL\H�HGHFHNOHULQL�EHOLUWPLúOHUGLU���
+�� 7XULVWLQ�ELU�\HU�KDNNÕQGDNL�DOJÕODQDQ�NDOLWHVLQLQ�\�NVHN�ROPDVÕ��RQXQ�WHNUDU�D\QÕ�\HUH�JHUL�G|QPH�LKWLPDOLQL�DUWÕUDFDNWÕU��
+�� 7XULVWLQ�ELU�\HU�KDNNÕQGDNL�DOJÕODQDQ�NDOLWHVLQLQ�\�NVHN�ROPDVÕ��RQXQ�LOJLOL�\HUL�EDúNDODUÕQD�WDYVL\H�HWPH�RODVÕOÕ÷ÕQÕ�DUWÕUDFDNWÕU��
9HULOHQ�KLSRWH]OHULQ�J|UVHO�úHPDVÕ�ùHNLO��¶GHNL�JLELGLU��
�
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.L� .DUH� �&KL� VTXDUH��� RUMLQDO� GH÷LúNHQ� PDWULVLQLQ� YDUVD\ÕODQ�PDWULVWHQ� IDUNOÕ� ROXS� ROPDGÕ÷ÕQÕ� WHVW� HGHU�� %X� WHVW� UHJUHV\RQ� NDWVD\ÕODUÕQÕQ�LúDUHWLQH� YH� DQODPOÕOÕN� G�]H\LQH� EDNDU� YH� PRGHOLQ� D\UÕ� D\UÕ� SDUoDODUÕ�KDNNÕQGD�ELOJL�YHULU��$\QÕ�]DPDQGD�EX� WHVWOH�PRGHOLQ� WDPDPÕQÕQ�GR÷UXOX÷X�GD� |Oo�OHELOLU�� %X� WHVWWH� QRUPDO� .L� .DUH� WHVWLQLQ� WHUVL� RODUDN� .L� .DUH�GH÷HULQLQ�P�PN�Q�ROGX÷XQFD�G�ú�N�ROPDVÕ�DU]XODQÕU����.L�.DUH�WHVWL�QRUPDO�NXOODQÕOÕúÕQGD� J|]OHQHQ� YHULOHUOH� WDKPLQ� HGLOHQ� YHULOHU� DUDVÕQGDNL� IDUNÕ� WHVW�HGHU��'L÷HU� LVWDWLVWLN� WHVWOHULQGH� �� KLSRWH]L� J|]OHQHQ� YHULOHUOH� WDKPLQ� HGLOHQ�YHULOHU�DUDVÕQGD�ELU� LOLúNL�\RNWXU�úHNOLQGHGLU�YH�EX�WHVWOHUGH�+� KLSRWH]L�\DQL�LOLúNL� YDUGÕU� VRQXFX� DUDQPDNWDGÕU�� 'ROD\ÕVÕ\OD� .L� .DUH� GH÷HULQLQ� DQODPOÕ�oÕNPDVÕ�YH�GH÷HULQLQ�E�\�N�ROPDVÕ�DU]XODQÕU�NL�+� KLSRWH]L�NDEXO�HGLOHELOVLQ��'L÷HU� WDUDIWDQ� <DSÕVDO� (úLWOLN� 0RGHOLQGH� J|]OHQHQ� YHULOHUOH� WHRULN� YHULOHU�DUDVÕQGDNL� IDUN� DUDúWÕUÕOÕUNHQ� DUDGD� ELU� IDUNÕQ� ROPDPDVÕ� JHUHNLU� NL� PRGHO�YHULOHUH� X\JXQ� YH� GR÷UXODQDELOLU� ROVXQ�� 'ROD\ÕVÕ\OD� <DSÕVDO� (úLWOLN�0RGHOLQGH� �� KLSRWH]LQLQ� NDEXO� HGLOPHVL� LVWHQLU�� %X� QHGHQOH� .L� .DUH�GH÷HULQLQ� DQODPVÕ]� YH� GH÷HU� RODUDN� N�o�N� ELU� UDNDP� oÕNPDVÕ� DU]XODQÕU�� .L�.DUH� GH÷HULQLQ� DQODPVÕ]� oÕNPDVÕ� PRGHOLQ� NDEXO� HGLOGL÷L� DQODPÕQD� JHOPH]�GL÷HU� ED]Õ� X\XP� L\LOL÷L� WHVWOHULQLQ� GH� X\JXODQPDVÕ� JHUHNLU�� $\UÕFD�.L�.DUH�GH÷HULQLQ� DQODPOÕ� YH� \�NVHN� oÕNPDVÕ� GD� PRGHOLQ� UHGGHGLOGL÷L� PDQDVÕQD�JHOPH]�� d�QN�� EXQXQ� PXKWHPHO� HQ� |QHPOL� QHGHQL� DOÕQDQ� |UQHN�E�\�NO�÷�Q�Q� N�o�N� ROPDVÕGÕU�� 1RUPDOGH� <DSÕVDO� (úLWOLN� 0RGHOOHULQGH�|UQHN�E�\�NO�÷�Q�Q���������DUDVÕQGD�ROPDVÕ�LVWHQLOLU��%X�GH÷HUOHUGHQ�DúD÷Õ�ELU� GH÷HU� .L� .DUH� GH÷HULQL� ROXPVX]� \|QGH� HWNLOH\HFHNWLU� �)OHVKDQGERQHV����������%X�DUDúWÕUPDGD�.L�.DUH�GH÷HUL�DQODPVÕ]�������DQODPOÕOÕN�G�]H\LQGH��YH�GH÷HU�RODUDN�G�ú�N�oÕNPÕúWÕU� �;� ������S �������)DNDW�GL÷HU� LQGHNVOHULQ�GH�VRQXFXQD�EDNPDN�YH�EXQD�J|UH�NDUDU�YHUPHN�JHUHNLU��
*),� �*RRGQHVV� RI� ILW� ,QGH[��8\XP� ø\LOL÷L� øQGHNVL��� YDUVD\ÕODQ�PRGHOFH� KHVDSODQDQ� J|]OHQHQ� GH÷LúNHQOHU� DUDVÕQGDNL� JHQHO� NRYDU\DQV�PLNWDUÕQÕ�J|VWHULU��5HJUHV\RQ�DQDOL]LQGHNL�5� JLEL�DoÕNODQDELOLU��$UDODUÕQGDNL�IDUN�5� �GHWHUPLQDV\RQ� NDWVD\ÕVÕ�� KDWD� YDU\DQVÕ\OD� LOJLOL� LNHQ�*),� J|]OHQHQ�NRYDU\DQV�\�]GHVL\OH� LOJLOLGLU��gUQHN�KDFPLQLQ�\�NVHN�ROPDVÕ�*),�GH÷HULQL�\�NVHOWHUHN�GR÷UX� VRQXo� DOÕQPDVÕQÕ� |QOH\HELOLU��*),�GH÷HUL� �� LOH� �� DUDVÕQGD�GH÷LúLU�� *),¶QÕQ� ����¶Õ� DúPDVÕ� P�NHPPHO� ELU� PRGHO� J|VWHUJHVL� RODUDN�DOÕQPDNWDGÕU��%X�GXUXP�J|]OHQHQ�GH÷LúNHQOHU�DUDVÕQGD�\HWHULQFH�NRYDU\DQVÕQ�KHVDSODQGÕ÷Õ� DQODPÕQD� JHOPHNWHGLU� �0HOV� *HUKDUG�� ������� 7DEOR� �¶GH�J|U�OG�÷��JLEL�PRGHOLPL]�LoLQ�EX�GH÷HU������¶GLU���
&),� �&RPSDUDWLYH�)LW� ,QGH[��.DUúÕODúWÕUPDOÕ�8\XP�ø\LOL÷L� øQGHNVL���D\QÕ� ]DPDQGD� %HQWOHU� &RPSDUDWLYH� )LW� ,QGHNV� RODUDN� WD� ELOLQLU�� 0HYFXW�PRGHOLQ� X\XPX� LOH� JL]LO� GH÷LúNHQOHU� DUDVÕ� NRUHODV\RQX� YH� NRYDU\DQVÕ� \RN�VD\DQ� �� KLSRWH]� PRGHOLQLQ� X\XPXQX� NDUúÕODúWÕUÕU�� <DQL� PRGHO� WDUDIÕQGDQ�WDKPLQ�HGLOHQ�NRYDU\DQV�PDWULVL� LOH���KLSRWH]OL�PRGHOLQ�NRYDU\DQV�PDWULVLQL�NDUúÕODúWÕUÕU�� &),� ���� DUDVÕ� GH÷LúHQ� GH÷HUOHU� DOÕU�� �¶H� \DNODúWÕNoD� X\XP�L\LOL÷LQLQ� DUWWÕ÷ÕQÕ� J|VWHULU� YH\D� GDKD� \�NVHN� &),¶\D� VDKLS� PRGHOLQ� GDKD�J�oO��X\XP�LoLQGH�ROGX÷XQX�YXUJXODU��&),��1),¶\D�EHQ]HU�DPD�DUDODUÕQGDNL�IDUN� &),¶QÕQ� |UQHN� E�\�NO�÷�QGHQ� HWNLOHQPHVLGLU�� &),¶QÕQ� NDEXO�HGLOHELOPHVL� LoLQ� ����¶ÕQ� �]HULQGH� ELU� GH÷HU� DOPDVÕ� JHUHNLU� �PRGHOGHNL�NRYDU\DQV� YH� NRUHODV\RQ� PDWULVLQLQ� �� ��¶ÕQÕQ� J|]OHQHQ� YHULOHU� WDUDIÕQGDQ�
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WHNUDU� ROXúWXUXODELOPH� RUDQÕQÕ� LIDGH� HGHU�� �'HPHURXWL�� ��������$UDúWÕUPDPÕ]GD�&),�GH÷HUL�������EXOXQPXúWXU��
,),� �,QFUHPHQWDO� )LW� ,QGH[�� �$UWÕUÕPOÕ� 8\XP� ø\LOL÷L� øQGHNVL���'(/7$�� RODUDNWD� ELOLQLU�� %D]Õ� NRúXOODUGD� �¶LQ� �]HULQGH� GH÷HU� DODELOLU� EX�GXUXPGD� �¶H� HúLWOHQLU�� ����¶ÕQ� �VW�QGH� ROPDVÕ� LVWHQLOLU�� 7DEOR� �¶GH�J|U�OHELOHFH÷L�JLEL�DUDúWÕUPD�PRGHOLPL]GHNL�,),�GH÷HUL������¶GLU�
1),��1RUPHG�)LW�,QGH[��1RUPODúPÕú�8\XP�ø\LOL÷L�øQGHNVL���%HQWOHU�YH� %RQHWW�� � NDUúÕODúWÕUPDFÕ� X\JXQOXN� LQGHNVL� DGÕQÕ� YHUGLNOHUL� ELU� GL]L� WHVW�JHOLúWLUPLúOHUGLU��%X�LQGHNV�YDUVD\ÕODQ�PRGHOLQ�WHPHO�\D�GD���KLSRWH]L\OH�RODQ�X\JXQOX÷XQX� DUDúWÕUÕU�� $PDo� YDUVD\ÕODQ� PRGHOLQ� NXOODQÕOPDVÕ\OD� L\LOHúHQ�X\JXQOXN�PLNWDUÕQÕ�EHOLUOHPHNWLU��'L÷HU�ELU�GH\LúOH���KLSRWH]LQLQ�X\JXQOX÷X�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�YDUVD\ÕODQ�PRGHOL�NXOODQDUDN�HOGH�HGLOHQ�X\JXQOXNWDNL�DUWÕú�PLNWDUÕQÕ�J|VWHULU�YH�����DUDVÕ�GH÷HU�DOÕU��%XOXQDQ�GH÷HULQ�������]HULQGH�ROPDVÕ� JHUHNLU� YH� �¶H� QH� NDGDU� \DNODúÕUVD� R� NDGDU� ID]OD� X\XP� L\LOL÷LQH�VDKLSWLU��1),¶QÕQ�GH]DYDQWDMÕ�PRGHOGHNL�SDUDPHWUH�VD\ÕVÕQÕQ�DUWPDVÕ\OD�GR÷UX�RUDQWÕOÕ� RODUDN� DUWPDVÕGÕU� EX� GD� GR÷UX� ROPD\DQ� ELU� PRGHOLQ� NDEXO�\OH�VRQXoODQDELOLU� �'(/7$� �� RODUDN� WD� DGODQGÕUÕOPDNWDGÕU��� $UDúWÕUPDPÕ]GDNL�1),�GH÷HUL�������oÕNPÕúWÕU��
5),� �5HODWLYH� )LW� ,QGH[��*|UHFHOL� 8\XP� ø\LOL÷L� øQGHNVL��� 5+2��RODUDNWD�ELOLQLU�� � �����DUDVÕ�GH÷LúHQ�GH÷HUOHU�DOÕU� �ED]HQ�EX�GH÷HUOHULQ�GÕúÕQD�oÕNDELOLU��� ����¶GDQ� \�NVHN� ELU� GH÷HU� DOPDVÕ� LVWHQLOLU� �'HPHURXWL�� �������7DEOR��¶GH�J|U�OG�÷��JLEL�EX�GH÷HU������¶GLU��
506($¶QÕQ� �5RRW� 0HDQ� 6TXDUH� (UURU� RI� $SSUR[LPDWLRQ���<DNODúÕP� +DWDVÕQÕQ� .|N� 2UWDODPD� .DUHVL�� PRGHOLQ� X\JXQ� RODELOPHVL� LoLQ������� YH\D� GDKD� G�ú�N� ELU� GH÷HU� DOPDVÕ� JHUHNOLGLU�� 506($� GH÷HUL� ����� LOH������DUDVÕ�ELU�GH÷HU�DODQ�PRGHOLQ�X\XPX�\HWHUOLGLU�������YH�GDKD��VW�QGH�LVH�PRGHOLQ�X\JXQOX÷X�]D\ÕIWÕU� �+X�%HQWOHU�� �����������$UDúWÕUPD�PRGHOLPL]GH�506($������EXOXQPXúWXU��
7DEOR� �¶GHNL� X\XP� L\LOL÷L� LQGHNVOHULQH� EDNÕOGÕ÷ÕQGD� PRGHOLQ� ELU�E�W�Q�RODUDN�P�NHPPHOH�\DNÕQ�X\XP�VD÷ODGÕ÷Õ�V|\OHQHELOLU���
ùHNLO� ��� |QHULOHQ� DUDúWÕUPD�PRGHOLQLQ�\DSÕVDO� HúLWOLN�PRGHOL� LOH� WHVW�HGLOPHVL�VRQXFX�RUWD\D�oÕNDQ�$026�SURJUDPÕ�oÕNWÕVÕGÕU���
�
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ùHNLO����$UDúWÕUPD�0RGHOL�7HVWLQLQ�$026�oÕNWÕ�

7DEOR� �¶GH�� ùHNLO� �¶GHNL� E�W�Q� VWDQGDUGL]H� \RO� �UHJUHV\RQ��NDWVD\ÕODUÕ� J|U�OPHNWHGLU�� 6WDQGDUGL]H� \RO� NDWVD\ÕODUÕ� �0/(��PDNVLPXP�OLNHOLKRRG� HVWLPDWLRQ��� ED÷ÕPVÕ]� GH÷LúNHQGHNL� ELU� VWDQGDUW� ELULPOLN�GH÷LúPHQLQ� ED÷ÕPOÕ� GH÷LúNHQGH� NDo� VWDQGDUW� ELULPOLN� GH÷LúPH\H� QHGHQ�RODFD÷ÕQÕ�YHUHQ�GH÷HUOHUGLU��7DEOR��¶GH�J|U�OG�÷��JLEL�+��YH�+��KLSRWH]OHUL������ |QHPOLOLN� G�]H\LQGH� DQODPOÕ� EXOXQPDPÕú� YH� UHGGHGLOPLúOHU�� GL÷HU�KLSRWH]OHU� LVH� DQODPOÕ� EXOXQPXú� YH� NDEXO� HGLOPLúWLU�� .DEXO� HGLOPH\HQ�KLSRWH]OHU��DQODPOÕ�EXOXQPD\DQ�UHJUHV\RQ�NDWVD\ÕODUÕ��ùHNLO��¶GH�NHVLNOL�\RO�RNODUÕ\OD� J|VWHULOPLúWLU�� $\UÕFD� GH÷LúNHQOHULQ� �VWOHULQGH� YH� DOW� NÕVÕPODUÕQGD�LWDOLN� úHNLOGH� EHOLUWLOPLú� RODQ� UDNDPODU� 5� �GHWHUPLQDV\RQ� NDWVD\ÕVÕ��GH÷HUOHULQL� J|VWHUPHNWHGLU�� 'HWHUPLQDV\RQ� NDWVD\ÕODUÕQGDQ� GD�DQODúÕODELOHFH÷L�JLEL�ED÷ÕPOÕ�GH÷LúNHQ�GXUXPXQGDNL�GH÷LúNHQOHU�WDKPLQ�HGLFL�GH÷LúNHQOHUL�WDUDIÕQGDQ�E�\�N�RUDQGD�DoÕNODQPDNWDGÕU��
7DEOR����$UDúWÕUPD�0RGHOLQGHNL�+LSRWH]�7HVWL�6RQXoODUÕ�

� 6WDQGDUGL]H�<RO�.DWVD\ÕODUÕ��0/(�� 6+� W 6RQXo�
+�� ������ ������ �����
� 5('�
+�� ������ ������ �����
� 5('�
+�� ������ ������ ���� .DEXO�
+�� ������ ������ ������ .DEXO�
+�� ������ ������ ������ .DEXO�
+�� ������ ������ ������� .DEXO�
+�� ������ ������ ������� .DEXO�
+�� ������ ������ ������� .DEXO�
+�� ������ ������ ������ .DEXO�
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gQHULOHQ� DUDúWÕUPD� PRGHOLQH� EDNÕOGÕ÷ÕQGD�� WXULVWLN� \HULQ� LPDMÕ�GH÷LúNHQLQGHQ�� LOJLOL�\HUH�JHUL�G|QPH\H�QL\HWOL�ROPD�GH÷LúNHQLQH��+���� LOJLOL�\HUL� WDYVL\H� HWPH� GH÷LúNHQLQH� �+���� DOJÕODQDQ� NDOLWH� �+�� YH� WDWPLQ�GH÷LúNHQLQH� �+�� \RO� RNODUÕ� oÕNPDNWDGÕU��$UDúWÕUPD�NDSVDPÕQGDNL� WXULVWOHULQ�FHYDSODUÕQGDQ� \ROD� oÕNÕOGÕ÷ÕQGD�� LOJLOL� WXULVWLN� \HUOHULQ� LPDMODUÕQÕQ� ROXPOX�ROPDVÕQÕQ� EX� \HUOHUL� ]L\DUHW� HGHQ� WXULVWOHULQ� D\QÕ� \HUH� JHUL� G|QPH�

RODVÕOÕNODUÕQÕ� DUWÕUDFD÷Õ� KLSRWH]L� UHGGHGLOPLúWLU� �U ������� S�������� $\QÕ�úHNLOGH�LOJLOL� WXULVWLN�\HUOHULQ�LPDMODUÕQÕQ�ROXPOX�ROPDVÕQÕQ�EX�\HUOHUL�]L\DUHW�HGHQ� WXULVWOHULQ� EDúNDODUÕQD� EXUDODUÕ� WDYVL\H� HWPH� LKWLPDOOHULQL� DUWÕUDFD÷Õ�
KLSRWH]L�GH�UHGGHGLOPLúWLU� �U �������S�������� øPDMÕQ��JHUL�G|QPH�LKWLPDOL�YH�WDYVL\H� HWPH� GH÷LúNHQOHUL� �]HULQGH� GR÷UXGDQ� HWNLVLQLQ� ROPDPDVÕ�� LPDMÕQ� EX�LNL�GH÷LúNHQL�HWNLOHPHGL÷L�DQODPÕQD�JHOPH]��øPDM��DOJÕODQDQ�NDOLWH�YH�WDWPLQ�GH÷LúNHQOHUL��]HULQGHQ�EX� LNL�GH÷LúNHQL�GROD\OÕ�\ROGDQ�HWNLOHPHNWHGLU� �GL÷HU�KLSRWH]� VRQXoODUÕQGDQ� DQODúÕOPDNWDGÕU��� 7XULVWLN� \HULQ� LPDMÕQÕQ� ROXPOX�ROPDVÕQÕQ� WXULVWOHULQ� DOJÕODGÕNODUÕ� NDOLWH� G�]H\LQL� DUWÕUDFD÷Õ� KLSRWH]L� NDEXO�
HGLOPLú��U �������S��������'L÷HU�ELU�GH\LúOH�LPDM�DOJÕODQDQ�NDOLWH\L�EHOLUOH\HQ�oRN� |QHPOL� ELU� HWNHQGLU�� 7XULVWLN� \HULQ� LPDMÕQÕQ� ROXPOX� ROPDVÕ� WXULVWOHULQ�
WDWPLQ�G�]H\LQL�\�NVHN�G�]H\GH�DUWÕUPDNWDGÕU��U �������S��������

$UDúWÕUPD� PRGHOLQGH� DOJÕODQDQ� NDOLWH� GH÷LúNHQLQGHQ� WDWPLQ�GH÷LúNHQLQH� JLGHQ� \RO� RNXQXQ� \DQL� UHJUHV\RQ� NDWVD\ÕVÕQÕQ� GH÷HUL� �+��U ������ �S������� EXOXQPXúWXU�� 'ROD\ÕVÕ\OD� WXULVWOHULQ� DOJÕODGÕNODUÕ� NDOLWHQLQ�G�]H\L�WDWPLQOHULQL�RUWD�GHUHFHGH�HWNLOHPHNWHGLU��
7XULVWOHULQ� WDWPLQ� G�]H\L� RQODUÕQ� JLWWLNOHUL� \HUOHUH� JHUL� G|QPH�

RODVÕOÕNODUÕQÕ��+�� �U �������S�������G�ú�N�G�]H\GH��JLWWLNOHUL�\HUL�EDúNDODUÕQD�WDYVL\H�HWPH�LKWLPDOOHULQL��+�� �U �������S�������RUWD�G�]H\GH�SR]LWLI�\|QGH�HWNLOHPHNWHGLU��
$UDúWÕUPDPÕ]GD�� DOJÕODQDQ� NDOLWH� G�]H\LQLQ� WXULVWOHULQ� JHUL� G|QPH�

LKWLPDOOHULQL� �+�� �U ������� S������� RUWD� G�]H\GH�� EDúNDODUÕQD� WDYVL\H� HWPH�RODVÕOÕNODUÕQÕ��+���U ������S�������LVH�G�ú�N�G�]H\GH�HWNLOHGL÷L�EXOXQPXúWXU��
6RQXo� RODUDN� LNL� KLSRWH]� KDULo� GL÷HU� KLSRWH]OHU� \�NVHN� X\XP�VD÷ODGÕ÷Õ�WHVSLW�HGLOHQ�ELU�PRGHOGH�NDEXO�HGLOPLúWLU���
(OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD� WXUL]P� \HUOHUL� YH� EXUDODUGD� WXUL]P�DODQÕQGD�IDDOL\HW�J|VWHUHQ�ILUPDODU�LoLQ�úXQODU�|QHULOHELOLU��
x øPDM�JHOLúWLUPH�oDEDODUÕ�YH�|]HOOLNOH�EXQXQOD�LOJLOL�RODQ�UHNODP�YH�WDQÕWÕP�NDPSDQ\DODUÕ�G�]HQOHQPHOLGLU��
x 9HULOHQ� KL]PHWLQ� NDOLWHVL� DUWÕUÕOPDOÕGÕU�� %X� úHNLOGH� WXULVWOHULQ�WHNUDU� KL]PHWL� VDWÕQ� DOPDODUÕ� YH� EDúNDODUÕQD� GD� LOJLOL� \HUL� WDYVL\H� HWPHOHUL�VD÷ODQPDOÕGÕU��
x 0�úWHUL� WDWPLQLQL� VD÷OD\DELOHFHN� E�W�Q� XQVXUODUD� |]HQ�J|VWHULOPHOLGLU��

�
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.LWDSODU�
��� %2//(1��.�$���6WUXFWXUDO�(TXDWLRQV�ZLWK�/DWHQW�9DULDEOHV� :LOH\�3XEOLFDWLRQ��1HZ�<RUN��������
��� &223(5�� &��� � )/(7&+(5�� -��� *,/%(57�� '��� DQG� :$1+,//�� 6���7RXULVP�3ULQFLSOHV�DQG�3UDFWLFH� 3LWPDQ�3XEOLVKLQJ��8QLWHG�.LQGRP��������
��� +8�� /��� %(17/(5�� 3�0��� (YDOXDWLQJ� 0RGHO� )LW� 6DJH� 3XEOLFDWLRQ��&DOLIRUQLD��������
��� -25(6.2*�� .�*��� 7HVWLQJ� 6WUXFWXUDO� (TXDWLRQ� 0RGHOV� 6DJH�3XEOLFDWLRQV��1HZEXU\�3DUN�&DOLIRUQLD��������
��� .27/(5�� 3��� %2:(1�� -�� DQG� 0$.(16�� -��� 0DUNHWLQJ� IRU�+RVSLWDOLW\�DQG�7RXULVP� 3UHQWLFH�+DOO��1HZ�-HUVH\��������
��� 2/,9(5�� 5�� /��� 6DWLVIDFWLRQ�� $� %HKDYLRXUDO� 3HUVSHFWLYH� RQ� 7KH�&RQVXPHU� 0F*UDZ�+LOO��1HZ�<RUN��������
��� 6($721�� $�9��� � %(1(77�� 0�0��� 0DUNHWLQJ� 7RXULVP� 3URGXFWV��&RQFHSWV�� ,VVXHV�� &DVHV� ,QWHUQDWLRQDO� 7KRPVRQ� %XVLQHVV� 3UHVV���/RQGRQ��������
��� 6+,3/(<�� %���&DXVH� DQG�&RUUHODWLRQ� LQ� %LRORJ\�� $�8VHU�*XLGH� WR�3DWK� $QDO\VLV�� 6WUXFWXUDO� (TXDWLRQV� DQG� &DXVDO� ,QIHUHQFH�&DPEULGJH�8QLYHUVLW\�3UHVV��8QLWHG�.LQJGRP��������
��� ù(.(5.$<$�� $�.��� �%DQNDFÕOÕN� +L]PHWOHULQGH� $OJÕODQDQ� 7RSODP�.DOLWH�gOo�P�� 6HUPD\H�3L\DVDVÕ�.XUXOX�<D\ÕQÕ��1R�����$QNDUD��������
���� 8//0$1�� -�%��� � 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ� �WK� HGLWLRQ��$OO\Q	%DFRQ��1HHGKDP�+HLJKWV�0$��������

0DNDOHOHU�YH�.RQIHUDQVODU�
���� $1'(5621�� (�� :��� 68//,9$1�� 0�:��� &XVWRPHU� 6DWLVIDFWLRQ� DQG�5HWHQWLRQ�$FURVV�)LUPV��,Q�=HLWKDPO��%HUU\��	�3DUDVXUDPDQ��(GV����3UHVHQWDWLRQ� LQ� 7,06� &ROOHJH� RI� 0DUNHWLQJ� 6SHFLDO� ,QWHUHVW�&RQIHUHQFH�RQ�6HUYLFH�0DUNHWLQJ��1DVKYLOOH��7��1��6HSWHPEHU� ������
���� $1'(5621��(��:��� �)251(//��&��� DQG�/(+0$11��'��� �&XVWRPHU�6DWLVIDFWLRQ�� 0DUNHW� 6KDUH� DQG� 3URILWDELOLW\�� )LQGLQJV� IURP� 6ZHGHQ��-RXUQDO�RI�0DUNHWLQJ� ������±����������
���� $33,$+�$'8��.���)<$//��$���DQG�6,1*+��6���0DUNHWLQJ�&XOWXUH�DQG�&XVWRPHUV�5HWHQWLRQ� LQ�7KH�7RXULVP�,QGXVWU\��7KH�6HUYLFH�,QGXVWULHV�-RXUQDO� ���������±�����������
���� %$/2*/8�� 6��� 0&&/($5<�� .�:��� $� 0RGHO� RI� 'HVWLQDWLRQ� ,PDJH�)RUPDWLRQ��$QQDOV�RI�7RXULVP�5HVHDUFK� ����������±�����������



&(1*ø=�±�.,5.%ø5��

���

�����

���� %,*1(�� (��� 3HUVSHFWLYDV�$FWXDOHV� GH� OD� ,QYHVWLJDFLRQ� \�&RQWHQLGR� GHO�0DUNHWLQJ�� %DVHV� GH� )XWXUR�� ;,� &RQJUHVR� 1DFLRQDO� \� 9,,� &RQJUHVR�+LVSDQR�)UDQFHV� ���±����� $VRFLDFLRQ� (XURSHD� GH� 'LUHFFLRQ� \�(FRQRPÕD�GH�OD�(PSUHVD��/OHLGD� ������
���� %2/721�� 5�1��� � /(021�� .�1��� $� '\QDPLF� 0RGHO� RI� &XVWRPHUV¶�8VDJH� RI� 6HUYLFHV�� 8VDJH� $V� $Q� $QWHFHGHQW� DQG� &RQVHTXHQFH� RI�6DWLVIDFWLRQ��-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK� ����������±�����������
���� %28/',1*��:����.$/5$��$���67$(/,1��5���DQG�=(,7+$0/��9��$���$ '\QDPLF� 3URFHVV� 0RGHO� RI� 6HUYLFH� 4XDOLW\�� )URP� ([SHFWDWLRQV� WR�%HKDYLRUDO� ,QWHQWLRQV�� � -RXUQDO� RI� 0DUNHWLQJ� 5HVHDUFK� ���� �±����������
���� &$50$1�� -�� 0��� &RQVXPHU� 3HUFHSWLRQV� RI� 6HUYLFH� 4XDOLW\�� $Q�$VVHVVPHQW�RI�7KH�6HUYTXDO�'LPHQVLRQV��-RXUQDO� RI�5HWDLOLQJ� ���������±����������
���� &2857�� %��� /83721�� 5�� $��� &XVWRPHU� 3RUWIROLR� 'HYHORSPHQW��0RGHOOLQJ� 'HVWLQDWLRQ� $GRSWHUV�� ,QDFWLYHV� DQG� 5HMHFWHUV�� -RXUQDO� RI�7UDYHO�5HVHDUFK� ���������±����������
���� &521,1�� -�-��� 7$</25�� 6�$��� 0HDVXULQJ� 6HUYLFH� 4XDOLW\�� $� 5H�H[DPLQDWLRQ�DQG�([WHQVLRQ��-RXUQDO�RI�0DUNHWLQJ� ������±����������
���� )$.(<(�� 3�&��� &5203721�� -�/��� ,PDJHV� 'LIIHUHQFHV� %HWZHHQ�3URVSHFWLYH�� )LUVW�7LPH� DQG�5HSHDW�9LVLWRUV� WR�7KH�/RZHU�5LR�*UDQGH�9DOOH\���-RXUQDO�RI�7UDYHO�5HVHDUFK� ���������±����������
���� +2;�� -�-��� %(&+*(5�� 7�0�� $Q� ,QWURGXFWLRQ� WR� 6WUXFWXUDO� (TXDWLRQ�0RGHOLQJ��)DPLO\�6FLHQFH�5HYLHZ� �������������������
���� +85/(<�� 5�)��� (67(/$0,�� +��� $OWHUQDWLYH� ,QGH[HV� IRU� 0RQLWRULQJ�&XVWRPHU�3HUFHSWLRQV�RI�6HUYLFH�4XDOLW\��$�&RPSDUDWLYH�(YDOXDWLRQ�LQ�$ 5HWDLO� &RQWH[W�� -RXUQDO� RI� WKH� $FDGHP\� RI� 0DUNHWLQJ� 6FLHQFH�����������±�����������
���� .($9(1(<��6�0���&XVWRPHU�6ZLWFKLQJ�%HKDYLRU�LQ�6HUYLFH�,QGXVWULHV��$Q�([SORUDWRU\�6WXG\��-RXUQDO�RI�0DUNHWLQJ� ������±����������
���� 0$16)(/'�� <��� )URP� 0RWLYDWLRQ� WR� $FWXDO� 7UDYHO�� $QQXDOV� RI�7RXULVP�5HVHDUFK� �������±�����������
���� 0287,1+2��/���&RQVXPHU�%HKDYLRXU�LQ�7RXULVP��(XURSHDQ�-RXUQDO�RI�0DUNHWLQJ� ���������±����������
���� 3$5$685$0$1�� $��� =(,7+$0/�� 9�� DQG� %(55<�� /��� 6HUYTXDO� $�0XOWLSOH�,WHP� 6FDOH� IRU� 0HDVXULQJ� &RQVXPHU� 3HUFHSWLRQV� RI� 6HUYLFH�4XDOLW\��-RXUQDO�RI�5HWDLOLQJ� ����������±����������
���� =(,7+$0/�� 9�$��� 6HUYLFH� 4XDOLW\�� 3URILWDELOLW\�� DQG� 7KH� (FRQRPLF�:RUWK� RI� &XVWRPHUV�� :KDW� :H� .QRZ� DQG� :KDW� :H� 1HHG� WR� /HDUQ��-RXUQDO�RI�WKH�$FDGHP\�RI�0DUNHWLQJ�6FLHQFH� ���������±����������
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���� $1'(5621� -�*��� 7KH� %DVLF� RI� 6WUXFWXUDO� (TXDWLRQ� 0RGHO�ZHE�LFV�SXUGXH�HGX�aMDQGHUV��6RF����6RF���������%DVLFV���RI���6WUXFWXUDO���(TXDWLRQ���0RGHOLQJ��������SSW�������������
���� '(0(5287,�(���6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ� ZZZ�GPVW�DXHE�*U��JU��GLDIRUD��3URVRSLNR��YLVLWRUVBSSWV�'HPHURXWL��SSW�������������
���� )/(6+$1'%21(6�� 3DWK� $QDO\VLV� DQG� 6WUXFWXUDO� (TXDWLRQ�0RGHOLQJ�KWWS������������������VHDUFK"T FDFKH�3$WR(J:P490-�ZZZ�IOHVKDQGERQHV�FRP�UHDGLQJURRP�SGI�����SGI�3DWK�$QDO\VLV�DQG�6WUXFWXUDO	KO WU�������������
���� *$5621�� '��� � 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ� KWWS���ZZZ��FKDVV��QFVX�HGX��JDUVRQ��SD����VWUXFWXU�KWP�������������
���� ,1)250$7,21� 7(&+12/2*<� 6(59,&(6�� 6WUXFWXUDO� (TXDWLRQ�0RGHOLQJ�8VLQJ�$026��$Q�,QWURGXFWLRQ� KWWS���ZZZ�XWH[DV��(GX��LWV��UF���W�XWRULDOV�VWDW�DPRV�������������
���� 0(/6��*���*HWWLQJ�6WDUWHG�ZLWK�7KH�6WXGHQW�(GLWLRQ�RI�/LVUHO� �����IRU� :LQGRZV� KWWS���ZZZ�SVLNRORMLNWHVWOHU�KDFHWWHSH� �HGX�WU�O�GRF��������������
���� <8��&+21*�+2��6WUXFWXUDO� (TXDWLRQ�0RGHOOLQJ� KWWS���VHDPRQNH\��HG�DVX�HGX��aDOH[��WHDF�KLQJ�:%,�6(0�KWPO�������������


