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DJULFXOWXUDO�LQSXW�UHWDLOHUV�DFNQRZOHGJH�WKDW�WKH�SURGXFWV�WKH\�PDUNHW�DUH�KDUPIXO�WR�WKH�HQYLURQPHQW�DQG�KXPDQ�
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WRKXPODUD��D÷ÕU�WDUÕPVDO�PDNLQDODUD�YH�\R÷XQ�VXODPD\D�GD\DOÕ��UHWLP�úHNOL��J�Q�P�]GH�KHPHQ�KHPHQ�E�W�Q�
G�Q\D\D�\D\ÕOPÕú�GXUXPGDGÕU��*ÕGD��UHWLPLQL�|QHPOL�G�]H\GH�DUWWÕUGÕ÷Õ��G�Q\DGDNL�DoOÕN�VRUXQXQX�o|]G�÷��
LGGLD� HGLOHQ� ³<HúLO� 'HYULP´�� oHYUH\H� YH� LQVDQ� VD÷OÕ÷ÕQD� YHUGL÷L� ]DUDUODU� QHGHQL\OH� EXJ�Q� DUWÕN� WDUWÕúPD�
NRQXVXGXU�� %X� NRQXGDNL� ELOLPVHO� OLWHUDW�U� WDUÕP� NLP\DVDOODUÕ� �UHWHQ� ¿UPDODU� LOH� EX� NLP\DVDOODUÕ� NXOODQDQ�
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=LUDDW�0�KHQGLVL�RODQ�EX�ED\LOHU���UHWLFLOHULQ�WDUÕPVDO�JLUGLOHUL�WHGDULN�HWWLNOHUL��WDUÕPVDO��UHWLPH�GDLU�KHU�W�UO��
NRQXGD�ELOJL�DOGÕNODUÕ��GDQÕúWÕNODUÕ�ELUHU� LúOHWPHGLUOHU��%X�QHGHQOH�KDON�VD÷OÕ÷Õ�YH�JÕGD�J�YHQOL÷L�DoÕVÕQGDQ��
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QLQ�HQ�|QHPOL�WDUÕP�KDY]DODUÕQGDQ�ELUL�RODQ�$GDQD�LOLQGHNL�]LUDL�ED\LOHULQ��oHYUH�YH�LQVDQ�
VD÷OÕ÷ÕQD�GX\DUOÕOÕNODUÕ��\DEDQFÕODúPD�NDYUDPÕ�WHPHO�DOÕQDUDN�LQFHOHQPLúWLU��$UDúWÕUPD�DODQÕ�RODQ�$GDQD�LOLQGH�
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HWPHNVL]LQ��VDWÕúÕQÕ�JHUoHNOHúWLUGLNOHUL��U�QOHULQ�oHYUH\H�YH�LQVDQ�VD÷OÕ÷ÕQD�]DUDUOÕ�ROGX÷XQX�G�ú�QG�NOHUL�DQFDN�
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ZKLFK�FRQWDLQHG�KXQWLQJ�DQG�JDWKHULQJ�DQG�LQ�ZKLFK�YDULRXV�SODQWV�ZHUH�JURZQ��7�PHUWHNLQ�DQG�g]J�o���������+RZHYHU��
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5HYROXWLRQ
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WRWDOO\�FKDQJHG�WKLV�DJULFXOWXUDO�SURGXFWLRQ�SUHFHGLQJ�LW��7RJHWKHU�ZLWK�*UHHQ�5HYROXWLRQ��ORFDO�VHHGV�ZHUH�UHSODFHG�E\�K\EULG�
VHHGV� DQG�KHDY\� DJULFXOWXUDO� WRROV� DQG�PDFKLQHU\�XVLQJ� IRVVLO� IXHOV�ZHUH� LQFOXGHG� LQ� WKH�SURGXFWLRQ�SURFHVV��7R�PHHW� WKH�
LQFUHDVLQJ�IRRG�GHPDQG�DQG�LPSURYH�HI¿FLHQF\�LQ�SURGXFWLRQ��SHVWLFLGHV�DQG�IHUWLOL]HUV�ZHUH�LQWURGXFHG�LQWR�WKH�SURFHVV�RI�



g]WRUQDFÕ��$\D]����7DUÕP�(NRQRPLVL�'HUJLVL�������������

�

DJULFXOWXUDO�SURGXFWLRQ��3ORHJ��������(QJGDKO��������)RVWHU��������
7KLV�UDGLFDO�FKDQJH�ZKLFK�WRRN�SODFH�LQ�DJULFXOWXUDO�SURGXFWLRQ�GXULQJ�PLG�WZHQWLHV�KDG�WZR�PDMRU�FRQVHTXHQFHV�� �7KH�

¿UVW�RQH�ZDV�WKDW�ZKLOH�WKH�SURGXFHUV�DOPRVW�DUELWUDULO\�PHW�WKH�GHPDQG�IRU�WKHLU�SURGXFWV�IURP�WKH�QDWXUH�WKURXJK�WUDGLWLRQDO�
PHDQV��IROORZLQJ�WKH�*UHHQ�5HYROXWLRQ��WKH\�ZHUH�WUDQVIRUPHG�WR�SHWW\�FRPPRGLW\�SURGXFHUV�ZKR�KDG�DFFHVV�WR�PDUNHW�JRRGV�
DSSURSULDWH�IRU�PDUNHW�FRQGLWLRQV�WKURXJK�LQSXW�WKH\�REWDLQHG�IURP�WKH�PDUNHW�LWVHOI�� �7KURXJKRXW�WKLV�SHULRG��WKH�SURFHVV�RI�
DJULFXOWXUDO�SURGXFWLRQ�ZDV�GLYLGHG�LQWR�VHFWLRQV�GHSHQGLQJ�RQ�WKH�QHHGV�RI�WKH�PDUNHW��DQG�LQ�HDFK�VHFWLRQ��SURGXFWLYLW\�DQG�
SUR¿WDELOLW\�EHFDPH�WKH�WDUJHW�JRDOV�� �7KLV�GLVLQWHJUDWLRQ�SURFHVV�ZKLFK�LQLWLDOO\�VWDUWHG�ZLWK�WKH�VHSDUDWLRQ�RI�SODQW�SURGXFWLRQ�
DQG�DQLPDO�SURGXFWLRQ�ZDV�IROORZHG�E\�IDFWRU\��ODERUDWRU\�DQG�VLPLODU�SURGXFWLRQ�IDFLOLWLHV��$V�D�QDWXUDO�FRQVHTXHQFH�RI�WKLV�W\SH�
RI�SURGXFWLRQ��WKH�SURGXFHUV�QRW�RQO\�ORVW�WKHLU�YRLFH�RYHU�WKHLU�SURGXFWV�DQG�VHHGV�EXW�DOVR�EHFDPH�GHSHQGHQW�RQ�FRPSDQLHV�LQ�
SURFXULQJ�WKH�FKHPLFDO�IHUWLOL]HUV�DQG�SHVWLFLGHV��'XULQJ�WKLV�SHULRG��WKH�SURGXFWLRQ�RI�DOPRVW�DOO�DJULFXOWXUDO�LQSXWV��IURP�VHHGV�WR�
PDFKLQHU\�DQG�IURP�IHUWLOL]HUV�WR�SHVWLFLGHV�ZDV�WDNHQ�RYHU�E\�FRPSDQLHV�DQG�HYHQ�PXOWL�QDWLRQDO�FRPSDQLHV��g]GHQ��������
VWDWHG�WKDW�E\�WKH�\HDU���������FRPSDQLHV�FRQWUROOHG�����RI�WRWDO�ZRUOG�VHHG�PDUNHW�DQG���FRPSDQLHV�FRQWUROOHG�����RI�WKH�ZRUOG�
SHVWLFLGH�PDUNHW����RI�WKHVH�FRPSDQLHV�ZHUH�LQ�WKH�JURXS�ZKLFK�FRQWUROOHG�ERWK�WKH�VHHG�DQG�SHVWLFLGH�VHFWRU��6LPLODUO\��E\�WKH�\HDU�
����������RI�WKH�FKHPLFDO�IHUWLOL]HU�PDUNHW�ZDV�GRPLQDWHG�E\����FRPSDQLHV��$QRQ\PRXV���������$�VLPLODU�VLWXDWLRQ�LV�REVHUYHG�
LQ�DJULFXOWXUDO�SURGXFWV��*LPHQH]�DQG�6KXWWXFN��������VWDWHG�WKURXJK�WKHLU�UHVHDUFK�WKDW�DERXW�����RI�WKH�ZRUOG�FHUHDO�SURGXFWLRQ�
ZDV�FRQWUROOHG�E\�WKH�ELJ�FRPSDQLHV�%XQJH��$'0�DQG�&DUJLOO�

7KH�VHFRQG�FRQVHTXHQFH�FDXVHG�E\�WKH�*UHHQ�5HYROXWLRQ�LV�ZKHWKHU�WKH�DJULFXOWXUDO�SURGXFWLRQ�ZKLFK�FRXOG�EH�VHHQ�DV�
JXLGLQJ�D�QDWXUDO�SURFHVV�KDV�EHFRPH�DQ�DFWLYLW\�ZKLFK�WRGD\�KDUPV�WKH�HQYLURQPHQW�DQG�KXPDQ�KHDOWK�RU�QRW�� �7KH�SHVWLFLGHV�
VWDUWHG�WR�EH�XVHG�WRJHWKHU�ZLWK�WKH�*UHHQ�5HYROXWLRQ�VR�DV�WR�¿JKW�DJDLQVW�GLVHDVHV�DQG�SHVWV�FDXVHG�YDULRXV�SUREOHPV��$SDUW�IURP�
WKHLU�VWDWHG�JRDOV��WKHVH�SHVWLFLGHV�FDXVHG�QHJDWLYH�FRQVHTXHQFHV�RQ�KXPDQ�KHDOWK��RQ�WKH�QDWXUDO�HQYLURQPHQW�WKH\�ZHUH�DSSOLHG��
DQG�HYHQ�RQ�WKH�HFRV\VWHPV�IDU�DZD\�IURP�WKHVH�QDWXUDO�HQYLURQPHQWV��.DKQ���������)RU�LQVWDQFH��''7��D�FKHPLFDO�XVHG�LQ�WKH�
86$�LQ�WKH�����V��ZDV�IRXQG�WR�KDYH�DIIHFWHG�WKH�SHQJXLQV�LQ�$QWDUFWLFD��2I�WKH�PRVW�ZLGHO\�XVHG�����SHVWLFLGHV�WRGD\�����ZHUH�
HYDOXDWHG�DV�³YHU\�KDUPIXO�RQ�KXPDQ�KHDOWK´�E\�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2������DV�³GDQJHURXV´������DV�³LQWHUPHGLDWH�
GDQJHURXV´��DQG�����DV�³D�OLWWOH�GDQJHURXV´��:+2��������%XUQHWW��������.DUDHU�DQG�*�UO�N���������6LPLODU�SUREOHPV�ZHUH�
REVHUYHG�LQ�WKH�XVH�RI�FKHPLFDO�IHUWLOL]HUV��,Q�WKLV�QHZ�W\SH�RI�DJULFXOWXUDO�SURGXFWLRQ�ZKLFK�IRFXVHG�RQ�LPSURYLQJ�SURGXFWLYLW\��
WKH�SURGXFWLRQ�DQG�XVH�RI�LQRUJDQLF�IHUWLOL]HUV�ZDV�IRFXVHG�RQ�LQ�RUGHU�WR�LQFUHDVH�JURZWK�DQG�HI¿FLHQF\�LQ�SODQWV����3DUWLFXODUO\��
QLWURJHQ�IHUWLOL]HUV�REWDLQHG�IURP�FKHPLFDO� LQGXVWU\�EHJDQ�WR�EH�KHDYLO\�XVHG��$V�D�FRQVHTXHQFH�� WKHVH�FKHPLFDO�IHUWLOL]HUV�
LQFUHDVHG� WKH� OHYHO�RI�GLVVROYHG�QLWURJHQ� LQ�ULYHUV�� ODNHV�DQG�VHDV�DQG�KDG�DGYHUVH�HIIHFWV�RQ� WKH� OLYLQJ�RUJDQLVPV� LQ� WKHVH�
HFRV\VWHPV��0XQDVLQJKH��������

1XPHURXV�VFLHQWL¿F�VWXGLHV�DUH�SUHVHQW�RQ�WKH�GDQJHUV�RI�WKLV�W\SH�RI�DJULFXOWXUDO�SURGXFWLRQ�ZKLFK�LV�GRPLQDQW�WRGD\��
+RZHYHU��RQH�RI�WKH�LVVXHV�WKDW�QHHGV�WR�EH�LQYHVWLJDWHG�LV�KRZ�VXFK�D�NLQG�RI�DJULFXOWXUDO�SURGXFWLRQ�LV�VWLOO�GRPLQDQW�DQG�
ZLGHVSUHDG�ZKHQ�WKHUH�LV�PRUH�WKDQ�HQRXJK�GDWD�RQ�LWV�GDQJHUV�DQG�WKH�¿QGLQJV�DUH�VR�SRSXODU��)RU�H[DPSOH��g]DOS�DQG�*�OGDO�
�������REVHUYHG�WKURXJK�WKHLU�VWXG\�WKDW�FRUQ�SURGXFHUV�NQHZ�DERXW�WKH�GDQJHUV�RI�WKH�FKHPLFDO�IHUWLOL]HUV�DQG�SHVWLFLGHV�EXW�
FRQWLQXHG�XVLQJ�WKHVH�SURGXFWV�KHDYLO\��+RZ�FRXOG�WKH�SURGXFWV�ZKRVH�GDQJHUV�RQ�WKH�QDWXUH�DQG�RQ�KXPDQ�KHDOWK�DUH�GHEDWHG�VWLOO�
EH�SURGXFHG"�7KH�DQVZHU�WR�WKLV�TXHVWLRQ�LV�GHVFULEHG�WKURXJK�WKH�WHUP�³DOLHQDWLRQ´�LQ�WKH�UHODWHG�OLWHUDWXUH��2OOPDQ��������
$\GR÷DQ��������

7KH�FRQFHSW�RI�DOLHQDWLRQ�LQ�WKH�UHODWHG�OLWHUDWXUH�ZDV�¿UVW�SXW�IRUZDUG�E\�+HJHO��7RODQ��������<DSÕFÕ���������7KH�FRQFHSW�RI�
DOLHQDWLRQ�ZKLFK�KDV�EHHQ�LQYHVWLJDWHG�DQG�GH¿QHG�LQ�YDULRXV�ZD\V�XS�WR�WKH�SUHVHQW�WLPH�FRXOG�EULHÀ\�EH�GHVFULEHG�DV�WKH�
GHVWUXFWLRQ� RI� KXPDQ
V� QDWXUDO�� VRFLDO�� SV\FKRORJLFDO� DQG� FXOWXUDO� DVSHFWV� �<ÕOPD]� DQG� 6DUSND\D�� ������� 7KLV� FRQFHSW� RI�
DOLHQDWLRQ�ZKLFK�KDV�EHJXQ�WR�KDYH�D�ULFKHU�OLWHUDWXUH�FDQ�EH�VXPPHG�XQGHU�¿YH�KHDGLQJV��7KHVH�DUH�WKH�DOLHQDWLRQ�RI�WKH�KXPDQ�WR�
KLV�RZQ�ODERU��WR�KLV�RZQ�SURGXFW��WR�WKH�QDWXUH��WR�KLPVHOI�DQG�WR�WKH�RWKHU�KXPDQV��QDPHO\�KLV�RZQ�NLQG��g]GHQ���������

7KH�VWXGLHV�LQYHVWLJDWLQJ�WKH�SUREOHP�RI�DOLHQDWLRQ�DQG�GHSHUVRQDOL]DWLRQ�ZKLFK�FRXOG�EH�UHJDUGHG�DV�WKH�VWDUWLQJ�SRLQW�RI�
DOLHQDWLRQ�ZLWKLQ�WKH�FRQWH[W�RI�DJULFXOWXUDO�SURGXFWLRQ�KDYH�PRVWO\�IRFXVHG�RQ�SURGXFHUV�VSHFL¿FDOO\���2OKDQ��������<ÕOPD]�HW��
DO���������$NEDED��������(UW�UN�HW��DO���������g]GHQ��������g]DOS�DQG�*�OGDO���������+RZHYHU��WKH�IRUP�RI�DJULFXOWXUDO�SURGXFWLRQ�
ZKLFK�EHFDPH�GRPLQDQW�ZLWK� WKH�*UHHQ�5HYROXWLRQ� LV� D� FKDLQ�FRQVLVWLQJ�RI� WKUHH� ULQJV�� FRPSDQLHV�SURGXFLQJ�DJULFXOWXUDO�
FKHPLFDOV�DQG�RWKHU�LQSXWV��UHWDLOHUV�ZKR�VHOO�WKHVH�SURGXFWV��DJULFXOWXUDO�LQSXW�UHWDLOHUV��DQG�SURGXFHUV�� �3URGXFHUV�DUH�WKH�ODVW�
ULQJ�RI�WKH�FKDLQ��DQG�JHQHUDOO\�ZLWK�WKH�ORZHVW�OHYHO�RI�LQFRPH�DQG�HGXFDWLRQ��7KLV�VWXG\�SDUWLFXODUO\�IRFXVHG�RQ�WKH�DOLHQDWLRQ�RI�
WKH�LQWHUPHGLDWH�ULQJ��QDPHO\�WKH�DJULFXOWXUDO�LQSXW�UHWDLOHUV��PRVW�RI�ZKRP�DUH�XQLYHUVLW\�JUDGXDWHV��,Q�WKLV�UHVSHFW��WKH�RSLQLRQV�
RI�WKH�VXSSOLHUV�RI�DJULFXOWXUDO�LQSXWV�DERXW�WKH�SURGXFWV�WKH\�PDUNHW��WKHLU�HIIHFWV�RQ�WKH�QDWXUH�DQG�KXPDQ�KHDOWK�DQG�WKHLU�
VHQVLWLYLW\�ZHUH�LQYHVWLJDWHG�ZLWKLQ�WKH�FRQWH[W�RI�WKH�SUHVHQW�VWXG\��7KH�FLW\�RI�$GDQD��RQH�RI�WKH�PRVW�LPSRUWDQW�DJULFXOWXUDO�
¿HOGV�LQ�7XUNH\��ZDV�FKRVHQ�DV�WKH�VWXG\�DUHD��

��0$7(5,$/�DQG�0(7+2'

����0DWHULDO
7KH�PDLQ�PDWHULDO�RI�WKH�VWXG\�FRQVLVWV�RI�WKH�SULPDU\�GDWD�REWDLQHG�IURP�TXHVWLRQQDLUHV�FRQGXFWHG�RQ�DJULFXOWXUDO�LQSXW�

UHWDLOHUV�PDUNHWLQJ�DJULFXOWXUDO�LQSXWV��4XHVWLRQQDLUH�IRUPV�FRPSO\LQJ�ZLWK�WKH�SXUSRVH�RI�WKH�VWXG\�ZHUH�XVHG�LQ�WKH�IDFH�WR�IDFH�



LQWHUYLHZV�ZLWK�WKH�UHWDLOHUV��6XFK�TXHVWLRQV�DV�WKH�VRFLDO�DQG�HFRQRPLF�FKDUDFWHULVWLFV�RI�WKHVH�UHWDLOHUV��WKHLU�RSLQLRQV�RQ�WKH�
HIIHFWV�RI�WKH�SURGXFWV�WKH\�PDUNHW��DQG�WKHLU�RSLQLRQV�RQ�RWKHU�UHODWHG�HFRORJLFDO�LVVXHV�ZHUH�LQFOXGHG�LQ�WKH�TXHVWLRQQDLUHV

7KH�VWXG\�FRYHUHG�WKH�\HDU������DQG�WKH�GDWD�ZHUH�FROOHFWHG�EHWZHHQ�-XQH�DQG�$XJXVW��������7KH�VWXG\�ZDV�DOVR�VXSSRUWHG�
E\�QDWLRQDO�DQG�LQWHUQDWLRQDO�¿QGLQJV�DQG�VWDWLVWLFV���

����0HWKRG
������6DPSOLQJ
$FFRUGLQJ�WR�GDWD�REWDLQHG�IURP�$GDQD�3URYLQFLDO�$JULFXOWXUH�'LUHFWRUDWH�XQGHU�WKH�7XUNLVK�5HSXEOLF�0LQLVWU\�RI�)RRG��

$JULFXOWXUH�DQG�/LYHVWRFN��E\�WKH�\HDU�������WKHUH�DUH�����DJULFXOWXUDO�SHVWLFLGH�UHWDLOHUV�DQG�����IHUWLOL]HU�UHWDLOHUV�LQ�WKH�FLW\�RI�
$GDQD��+RZHYHU������RI�WKHVH�UHWDLOHUV�PDUNHW�ERWK�DJULFXOWXUDO�SHVWLFLGHV�DQG�IHUWLOL]HUV��,Q�RWKHU�ZRUGV��WKHUH�DUH�D�WRWDO�RI�����
DJULFXOWXUDO� LQSXW� UHWDLOHUV� LQ� WKH� FLW\� RI�$GDQD�� ��� RI� WKHVH� DJULFXOWXUDO� LQSXW� UHWDLOHUV�� DPRXQWLQJ� WR� ����RI� WKHP��ZHUH�
LQWHUYLHZHG�ZLWKLQ�WKH�FRQWH[W�RI�WKH�VWXG\��

������'DWD�$QDO\VLV�
7KH�SULPDU\�GDWD�FROOHFWHG�WKURXJK�TXHVWLRQQDLUHV�ZHUH�DQDO\]HG�ZLWK�6366������VRIWZDUH�SURJUDP��'H¿QLWLYH�VWDWLVWLFV�

DQG�&KL�6TXDUH�LQGHSHQGHQFH�WHVW�ZHUH�DSSOLHG�DV�WKH�DQDO\VHV��&KL�6TXDUH�LQGHSHQGHQFH�WHVW�LV�D�VWDWLVWLFDO�WHVW�DSSOLHG�WR�VROYH�
WKH�UHVHDUFK�TXHVWLRQ�ZKHWKHU�WZR�UDQGRP�FDWHJRULFDO�YDULDEOHV�DUH�LQGHSHQGHQW�RI�HDFK�RWKHU�� � �7KH�VLJQL¿FDQFH�YDOXH�IRU�WKH�
&KL�6TXDUH�WHVW�ZDV�GHWHUPLQHG�DV�������7KH�HGXFDWLRQ�YDULDEOH�XVHG�LQ�WKH�&KL�6TXDUH�LV�WKH�ODVW�VFKRRO�WKH�LQWHUYLHZHG�UHWDLOHU�
JUDGXDWHG�IURP��$QRWKHU�YDULDEOH�XVHG�LQ�WKH�&KL�6TXDUH�WHVW��³WKH�QXPEHU�RI�WKH�FXVWRPHUV�WKH�UHWDLOHUV�GR�EXVLQHVV�RQ�D�UHJXODU�
EDVLV´��ZDV�XVHG�LQ�SODFH�RI�WKH�³LQFRPH´�YDULDEOH�XVHG�LQ�RWKHU�VWXGLHV�LQ�WKH�UHODWHG�OLWHUDWXUH��g]DOS�DQG�*�OGDO���������7KH�
UHDVRQ�IRU� WKLV� LV� WKDW�QRQH�RI� WKH�UHWDLOHUV� LQWHUYLHZHG�FRQVHQWHG�WR�JLYH�LQIRUPDWLRQ�DERXW� WKHLU�DYHUDJH�PRQWKO\�LQFRPH��
7KHUHIRUH��LQ�RUGHU�WR�¿QG�RXW�WKH�VL]H�RI�WKH�FRPSDQLHV��LW�ZDV�GHFLGHG�WR�XVH�WKH�QXPEHU�RI�WKH�FXVWRPHUV�WKH\�UHJXODUO\�GR�
EXVLQHVV�ZLWK��

��),1',1*6

7KH�DJH�UDQJH�RI�WKH�RZQHUV�RI�WKH�FRPSDQLHV�LQWHUYLHZHG�LQ�WKH�FRQWH[W�RI�WKH�VWXG\�ZDV�DV�IROORZV������EHWZHHQ�WKH�DJHV�
RI����DQG���������EHWZHHQ����DQG����DQG�����EHWZHHQ����DQG�����)XUWKHUPRUH������RI�WKH�RZQHUV�RI�WKHVH�FRPSDQLHV�DUH�KLJK�
VFKRRO�JUDGXDWHV�DQG�����DUH�XQLYHUVLW\�JUDGXDWHV������RI�WKH�XQLYHUVLW\�JUDGXDWHV�DUH�DJULFXOWXUH�HQJLQHHUV��ZKLOH�WKH�RWKHU�
����FRQVLVW�RI�JUDGXDWHV�RI�PDQDJHPHQW��HFRQRPLFV��DQG�FKHPLFDO�HQJLQHHULQJ��7KH�VHFWRUDO�H[SHULHQFH�RI�WKH�RZQHUV�RI�WKHVH�
FRPSDQLHV�LV������\HDUV��,Q�WHUPV�RI�SURIHVVLRQDO�RUJDQL]DWLRQ��DERXW�����RI�WKHP�DUH�PHPEHUV�RI�&KDPEHU�RI�$JULFXOWXUH�
(QJLQHHUV�DQG�����DUH�PHPEHUV�RI�$GDQD�&KDPEHU�RI�&RPPHUFH�

�,Q����RI�WKH�FRPSDQLHV�LQWHUYLHZHG�LQ�WKH�VWXG\��D�WRWDO�RI����DJULFXOWXUH�HQJLQHHUV�DQG�����ZRUNHUV�ZHUH�ZRUNLQJ��ZKLFK�
HTXDOV�WR�DQ�DYHUDJH�RI�����DJULFXOWXUH�HQJLQHHUV�DQG�����ZRUNHUV�SHU�FRPSDQ\��1RQH�RI�WKH�FRPSDQLHV�FRQVHQWHG�WR�VKDUH�
LQIRUPDWLRQ�DERXW�WKHLU�OHYHO�RI�LQFRPH��EXW�JDYH�LQIRUPDWLRQ�DERXW�WKH�QXPEHU�RI�WKH�FXVWRPHUV�WKH\�GR�EXVLQHVV�ZLWK�RQ�D�
UHJXODU�EDVLV��)RU�WKLV�UHDVRQ��WKH�VL]H�RI�WKH�FRPSDQLHV�ZDV�GHWHUPLQHG�EDVHG�RQ�WKH�QXPEHU�RI�WKH�UHJXODU�FXVWRPHUV��,W�ZDV�
GHWHUPLQHG�WKDW�����RI�WKH�FRPSDQLHV�GLG�UHJXODU�EXVLQHVV�ZLWK������FXVWRPHUV������ZLWK���������DQG�����ZLWK���������
FXVWRPHUV��$OO�RI�WKH�FRPSDQLHV�PDUNHWHG�ERWK�DJULFXOWXUDO�SHVWLFLGHV�DQG�IHUWLOL]HUV��

$OO�RI� WKH�FRPSDQLHV� LQWHUYLHZHG� LQ� WKH�VWXG\�VHOO�FKHPLFDO� IHUWLOL]HUV������RI� WKHP�VHOO�ERWK�FKHPLFDO�DQG�RUJDQLF�
IHUWLOL]HUV������RI�WKH�FRPSDQLHV�ZKR�VHOO�RUJDQLF�IHUWLOL]HUV�VWDWHG�WKDW�WKH\�VROG�WKHP�WR�REWDLQ�SUR¿W�����RI�WKHP�IRU�WKHLU�HIIHFW�
RQ�KXPDQ�KHDOWK�DQG�����RI�WKHP�IRU�WKHLU�EHQH¿W�RQ�WKH�HQYLURQPHQW������RI�WKRVH�ZKR�GR�QRW�VHOO�RUJDQLF�IHUWLOL]HUV�VWDWHG�WKDW�
WKH\�KDG�D�ORZ�SUR¿W�PDUJLQ��ZKLOH�����RI�WKHP�WKRXJKW�WKDW�RUJDQLF�IHUWLOL]HUV�ZHUH�XVHOHVV���

�

$OLHQDWLRQ�RI�$JULFXOWXUDO�)HUWLOL]HU�DQG�3HVWLFLGH�6XSSOLHUV��$�&DVH�6WXG\�LQ�$GDQD�

)DFWRUV� �� �� �� �� �� 7RWDO� ����

,�FDQ�FRQVXPH�WKH�SURGXFWV�JURZQ�ZLWK�FKHPLFDO�IHUWLOL]HUV�ZLWK�P\�
RZQ�FKLOGUHQ�LQ�P\�KRXVH��

��� �� �� ��� ��� ���� ���

,�FDQ�SHUVXDGH�WKH�SHRSOH�DURXQG�PH�WR�HDW�WKH�SURGXFWV�JURZQ�ZLWK�
FKHPLFDO�IHUWLOL]HUV��

��� �� �� ��� ��� ���� ���

7KH�FKHPLFDO�IHUWLOL]HUV�,�PDUNHW�KDUP�WKH�VRLO�DIWHU�D�ZKLOH�DQG�PDNH�
LW�LQIHUWLOH��

�� ��� �� ��� ��� ���� ���

7KH�FKHPLFDO�IHUWLOL]HUV�,�PDUNHW�KDUP�WKH�EHQH¿FLDO�RUJDQLVPV�LQ�WKH�
VRLO��

��� �� �� ��� ��� ���� ���

7KH�FKHPLFDO�IHUWLOL]HUV�,�PDUNHW�SROOXWH�XQGHUJURXQG�ZDWHUV��ODNHV�
VHDV��DQG�ULYHUV��

�� �� �� ��� ��� ���� ���

7DEOH����7KH�2SLQLRQV�RI�WKH�&RPSDQLHV�DERXW�WKH�&KHPLFDO�)HUWLOL]HUV�7KH\�0DUNHW����

���7RWDOO\�GLVDJUHH�����'LVDJUHH�����,QGHFLVLYH�����$JUHH�����7RWDOO\�DJUHH
&URQEDFK
V�$OID�������



7KH�RSLQLRQV�RI�WKH�DJULFXOWXUH�UHWDLOHUV�DERXW�WKH�FKHPLFDO�IHUWLOL]HUV�WKH\�PDUNHW�DQG�DERXW�WKH�DJULFXOWXUDO�SURGXFWV�WKHVH�
IHUWLOL]HUV�DUH�XVHG�ZHUH�LQYHVWLJDWHG��$V�VKRZQ�LQ�7DEOH��������RI�WKH�DJULFXOWXUH�UHWDLOHUV�FRQVXPH�WKH�SURGXFWV�JURZQ�ZLWK�WKH�
FKHPLFDO�IHUWLOL]HUV�WKH\�PDUNHW�LQ�WKHLU�KRPHV�DQG�ZLWK�WKHLU�UHODWLYHV������RI�WKHP�WKLQN�WKDW�WKH�FKHPLFDO�IHUWLOL]HUV�WKH\�PDUNHW�
FDXVH�WKH�VRLO�WR�EHFRPH�LQIHUWLOH������WKLQN�WKDW�WKH\�KDUP�WKH�EHQH¿FLDO�RUJDQLVPV�LQ�VRLO��DQG�����WKLQN�WKDW�WKH\�KDYH�DQ�
DGYHUVH�HIIHFW�RQ�VRXUFHV�RI�XQGHUJURXQG�DQG�VXUIDFH�ZDWHU��2Q�WKH�RWKHU�KDQG��ZKHQ�WKHVH�UHWDLOHUV�ZHUH�DVNHG�ZKDW�HIIHFW�WKH\�
WKRXJKW�WKHVH�FKHPLFDO�IHUWLOL]HUV�KDG�RQ�KXPDQ�KHDOWK������VWDWHG�WKDW�WKH\�KDG�KDUPIXO�HIIHFWV��ZKLOH�����VDLG�WKDW�WKH\�KDG�QR�
HIIHFW��1RQH�RI�WKH�DJULFXOWXUH�UHWDLOHUV�LQWHUYLHZHG�WKLQN�WKDW�FKHPLFDO�IHUWLOL]HUV�DUH�EHQH¿FLDO�WR�KXPDQ�KHDOWK������

7KH�UHDVRQV�ZK\�WKH�UHWDLOHUV�FKRRVH�WKH�EUDQG�DQG�W\SH�RI�IHUWLOL]HUV�WKH\�PDUNHW�ZHUH�LQYHVWLJDWHG��$V�VKRZQ�LQ�7DEOH����
����RI�WKHVH�UHWDLOHUV�VWDWHG�WKDW�WKH\�FKRRVH�WKH�FKHPLFDO�IHUWLOL]HUV�WKH\�PDUNHW�WDNLQJ�LQWR�DFFRXQW�WKH�ORZ�FRVW������WKHLU�UDULW\�
LQ�WKH�PDUNHW������WKH�UHVLGXH�WKH\�OHDYH�LQ�VRLO������WKHLU�SRVLWLYH�HIIHFW�RQ�WKH�HQYLURQPHQW�DQG�����WKHLU�HI¿FLHQF\���

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�RSLQLRQV�RI�WKH�UHWDLOHUV�DERXW�WKH�HIIHFWV�RI�WKH�SURGXFWV�JURZQ�ZLWK�WKH�FKHPLFDO�IHUWLOL]HUV�
WKH\�PDUNHW� RQ� KXPDQ� KHDOWK� DQG� WKHLU� HGXFDWLRQ� OHYHO� DQG� WKH� FXVWRPHUV� WKH\� GR� EXVLQHVV� ZLWK� RQ� D� UHJXODU� EDVLV� ZDV�
LQYHVWLJDWHG��$V�VKRZQ�LQ�7DEOH���DQG�7DEOH����QR�VLJQL¿FDQW�UHODWLRQVKLS�ZDV�LGHQWL¿HG�EHWZHHQ�WKHVH�SDUDPHWHUV�EDVHG�RQ�WKH�
&KL�6TXDUH�WHVW�FRQGXFWHG��

$OO�RI�WKH�FRPSDQLHV�LQWHUYLHZHG�PDUNHW�SHVWLFLGHV��7KH�RSLQLRQV�RI�WKH�UHWDLOHUV�DERXW�ELRORJLFDO�FRQWURO�ZKLFK�FRXOG�EH�
WKRXJKW�WR�EH�DQ�DOWHUQDWLYH�WR�FKHPLFDO�VWUXJJOH�DJDLQVW�SHVWV�DQG�GLVHDVHV�LQ�SODQW�SURGXFWLRQ�LQ�SDUWLFXODU�ZHUH�LQYHVWLJDWHG���
����RI�WKH�UHWDLOHUV�GR�QRW�UHJDUG�ELRORJLFDO�FRQWURO�DV�DQ�HIIHFWLYH�PHWKRG���

�

)DFWRUV� �� �� �� �� �� 7RWDO� ����

,�H[SHFW�WKH�FKHPLFDO�IHUWLOL]HUV�,�PDUNHW�WR�EH�FKHDS�� ��� ��� �� ��� ��� ���� ���

,�SD\�DWWHQWLRQ�WR�WKH�UDULW\�RI�WKH�FKHPLFDO�IHUWLOL]HUV�,�PDUNHW�� ��� ��� ��� ��� �� ���� ���
,�WDNH�LQWR�FRQVLGHUDWLRQ�ZKHWKHU�WKH�FKHPLFDO�IHUWLOL]HUV�,�VHOO�OHDYH�
DQ\�UHVLGXH�LQ�VRLO��

��� ��� ��� �� ��� ���� ���

,�FKRRVH�WKH�FKHPLFDO�IHUWLOL]HUV�EDVHG�RQ�WKHLU�SRVLWLYH�HIIHFWV�RQ�WKH�
HQYLURQPHQW��

��� ��� ��� �� �� ���� ���

,�FDUH�DERXW�WKH�SRWHQWLDO��HI¿FLHQF\��RI�WKH�FKHPLFDO�IHUWLOL]HUV�,�
PDUNHW���

��� �� ��� ��� ��� ���� ���

�

7DEOH����7KH�5HDVRQV�:K\�WKH�$JULFXOWXUH�5HWDLOHUV�&KRRVH�WKH�3URGXFWV�7KH\�0DUNHW����

���7RWDOO\�GLVDJUHH�����'LVDJUHH�����,QGHFLVLYH�����$JUHH�����7RWDOO\�DJUHH
&URQEDFK
V�$OID�������

7KH�(GXFDWLRQ�/HYHO�RI�
WKH�5HWDLOHUV�

+RZ�GR�\RX�WKLQN�WKH�SURGXFWV�JURZQ�ZLWK�WKH�FKHPLFDO�IHUWLOL]HUV�\RX�PDUNHW�DIIHFW�
KXPDQ�KHDOWK"��

%HQH¿FLDO� 1R�HIIHFW� +DUPIXO� 7RWDO�
Q� �� Q� �� Q� �� Q� ��

+LJK�6FKRRO� �� �� �� ��� �� ��� �� ����
8QLYHUVLW\� �� �� ��� ����� ��� ������ ��� ����

;� �������;WDEOH� ����������3�YDOXH �����������GI ��1R�UHODWLRQVKLS�

�

7DEOH����7KH�5HODWLRQVKLS�EHWZHHQ� WKH�2SLQLRQV�RI� WKH�5HWDLOHUV� DERXW� WKH�(IIHFWV�RI� WKH�3URGXFWV�*URZQ�ZLWK�&KHPLFDO�
)HUWLOL]HUV�RQ�+XPDQ�+HDOWK�DQG�7KHLU�(GXFDWLRQ�/HYHO�

�
7KH�QXPEHU�RI�WKH�FXVWRPHUV�WKH�
UHWDLOHUV�GR�EXVLQHVV�RQ�D�UHJXODU�

EDVLV��

+RZ�GR�\RX�WKLQN�WKH�SURGXFWV�JURZQ�ZLWK�WKH�FKHPLFDO�IHUWLOL]HUV�\RX�
PDUNHW�DIIHFW�KXPDQ�KHDOWK"�

%HQH¿FLDO� 1R�HIIHFW� +DUPIXO� 7RWDO�
Q� �� Q� �� Q� �� Q� ��

���� �� �� �� ��� �� ��� ��� ����
������� �� �� ��� ��� ��� ��� ��� ����
���!� �� �� �� ����� �� ����� ��� ����

;� ��������;WDEOH� ����������3�YDOXH �����������GI ��1R�UHODWLRQVKLS�

7DEOH����7KH�5HODWLRQVKLS�EHWZHHQ� WKH�2SLQLRQV�RI� WKH�5HWDLOHUV� DERXW� WKH�(IIHFWV�RI� WKH�3URGXFWV�*URZQ�ZLWK�&KHPLFDO�
)HUWLOL]HUV�RQ�+XPDQ�+HDOWK�DQG�WKH�1XPEHU�RI�WKH�&XVWRPHUV�7KH\�'R�%XVLQHVV�RQ�$�5HJXODU�%DVLV�

g]WRUQDFÕ��$\D]����7DUÕP�(NRQRPLVL�'HUJLVL�������������



7DEOH����7KH�5HODWLRQVKLS�EHWZHHQ�WKH�2SLQLRQV�RI�WKH�5HWDLOHUV�DERXW�WKH�(IIHFWV�RI�WKH�3URGXFWV�*URZQ�ZLWK�3HVWLFLGHV�RQ�
+XPDQ�+HDOWK�DQG�7KHLU�(GXFDWLRQ�/HYHO�

7KH�RSLQLRQV�RI�WKH�DJULFXOWXUH�UHWDLOHUV�DERXW�WKH�SHVWLFLGHV�WKH\�PDUNHW�DQG�DERXW�WKH�SURGXFWV�JURZQ�ZLWK�WKHVH�SHVWLFLGHV�
ZHUH�HYDOXDWHG��$V�VKRZQ�LQ�7DEOH��������RI�WKHP�FRQVXPH�WKH�SURGXFWV�JURZQ�ZLWK�WKH�SHVWLFLGHV�WKH\�PDUNHW�ZLWK�WKHLU�IDPLOLHV�
DQG�WKHLU�UHODWLYHV������RI�WKHP�WKLQN�WKDW�WKH�SHVWLFLGHV�WKH\�PDUNHW�FDXVH�VRLO�WR�EHFRPH�LQIHUWLOH������WKLQN�WKH\�KDUP�WKH�
EHQH¿FLDO�RUJDQLVPV�LQ�VRLO��DQG�����WKLQN�WKH\�KDYH�DQ�DGYHUVH�HIIHFW�RQ�XQGHUJURXQG�DQG�JURXQG�ZDWHU�VXSSOLHV��+RZHYHU��
ZKHQ�DVNHG�DERXW�WKH�HIIHFWV�RI�WKH�SHVWLFLGHV�WKH\�PDUNHW�RQ�KXPDQ�KHDOWK������VWDWHG�WKDW�WKH\�KDG�KDUPIXO�HIIHFWV��ZKLOH�����
VDLG�WKH\�KDG�QR�HIIHFW��1RQH�RI�WKH�UHWDLOHUV�LQWHUYLHZHG�WKLQN�WKDW�SHVWLFLGHV�DUH�EHQH¿FLDO�WR�KXPDQ�KHDOWK��

7KH�UHDVRQV�ZK\�WKH�UHWDLOHUV�FKRRVH�WKH�EUDQGV�DQG�W\SHV�RI�WKH�SHVWLFLGHV�WKH\�PDUNHW�ZHUH�LQYHVWLJDWHG��$V�VKRZQ�LQ�
7DEOH��������RI�WKHVH�UHWDLOHUV�VWDWHG�WKDW�WKH\�FKRRVH�WKH�SHVWLFLGHV�WKH\�PDUNHW�WDNLQJ�LQWR�DFFRXQW�WKH�ORZ�FRVW������WKHLU�UDULW\�
LQ�WKH�PDUNHW������WKH�UHVLGXH�WKH\�OHDYH�LQ�VRLO������WKHLU�SRVLWLYH�HIIHFW�RQ�WKH�HQYLURQPHQW�DQG�����WKHLU�HI¿FLHQF\���

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�RSLQLRQV�RI�WKH�UHWDLOHUV�DERXW�WKH�HIIHFWV�RI�WKH�SURGXFWV�JURZQ�ZLWK�WKH�SHVWLFLGHV�WKH\�
PDUNHW�RQ�KXPDQ�KHDOWK�DQG�WKHLU�HGXFDWLRQ�OHYHO�DQG�WKH�FXVWRPHUV�WKH\�GR�EXVLQHVV�ZLWK�RQ�D�UHJXODU�EDVLV�ZDV�LQYHVWLJDWHG��$V�
VKRZQ�LQ�7DEOH���DQG�7DEOH����QR�VLJQL¿FDQW�UHODWLRQVKLS�ZDV�LGHQWL¿HG�EHWZHHQ�WKHVH�SDUDPHWHUV�EDVHG�RQ�WKH�&KL�6TXDUH�WHVW�
FRQGXFWHG��

�

)DFWRUV� �� �� �� �� �� 7RWDO� ����

,�FDQ�FRQVXPH�WKH�SURGXFWV�JURZQ�ZLWK�FKHPLFDO�IHUWLOL]HUV�ZLWK�P\�
RZQ�FKLOGUHQ�LQ�P\�KRXVH��

��� �� �� ��� ��� ���� ���

,�FDQ�SHUVXDGH�WKH�SHRSOH�DURXQG�PH�WR�HDW�WKH�SURGXFWV�JURZQ�ZLWK�
FKHPLFDO�IHUWLOL]HUV��

��� �� �� ��� ��� ���� ���

7KH�FKHPLFDO�IHUWLOL]HUV�,�PDUNHW�KDUP�WKH�VRLO�DIWHU�D�ZKLOH�DQG�PDNH�
LW�LQIHUWLOH��

��� ��� �� ��� ��� ���� ���

7KH�FKHPLFDO�IHUWLOL]HUV�,�PDUNHW�KDUP�WKH�EHQH¿FLDO�RUJDQLVPV�LQ�WKH�
VRLO��

�� �� �� ��� ��� ���� ���

7KH�FKHPLFDO�IHUWLOL]HUV�,�PDUNHW�SROOXWH�XQGHUJURXQG�ZDWHUV��ODNHV�
VHDV��DQG�ULYHUV��

�� ��� �� ��� ��� ���� ���

7DEOH����7KH�2SLQLRQV�RI�WKH�5HWDLOHUV�DERXW�WKH�&KHPLFDO�3HVWLFLGHV�7KH\�0DUNHW����

���7RWDOO\�GLVDJUHH�����'LVDJUHH�����,QGHFLVLYH�����$JUHH�����7RWDOO\�DJUHH
&URQEDFK
V�$OID��������

�

7DEOH����7KH�5HDVRQV�:K\�WKH�$JULFXOWXUH�5HWDLOHUV�&KRRVH�WKH�&KHPLFDO�3HVWLFLGHV�7KH\�0DUNHW����

���7RWDOO\�GLVDJUHH�����'LVDJUHH�����,QGHFLVLYH�����$JUHH�����7RWDOO\�DJUHH
&URQEDFK
V�$OID�������

� �� �� �� �� �� 7RWDO� ����

,�H[SHFW�WKH�SHVWLFLGHV�,�PDUNHW�WR�EH�FKHDS�� ��� ��� �� ��� ��� ���� ���
,�SD\�DWWHQWLRQ�WR�WKH�UDULW\�RI�WKH�FKHPLFDO�SHVWLFLGHV��,�PDUNHW�� �� ��� ��� ��� ��� ���� ���
,�WDNH�LQWR�FRQVLGHUDWLRQ�ZKHWKHU�WKH�SHVWLFLGHV�,�VHOO�OHDYH�DQ\�UHVLGXH�
LQ�VRLO��

�� ��� ��� ��� ��� ���� ���

,�FKRRVH�WKH�SHVWLFLGHV�EDVHG�RQ�WKHLU�SRVLWLYH�HIIHFWV�RQ�WKH�
HQYLURQPHQW��

��� ��� ��� ��� ��� ���� ���

,�FDUH�DERXW�WKH�SRWHQWLDO��HI¿FLHQF\��RI�WKH�SHVWLFLGHV�,�PDUNHW��� ��� �� ��� �� ��� ���� ���

�
7KH�(GXFDWLRQ�/HYHO�RI�WKH�

5HWDLOHUV�

+RZ�GR�\RX�WKLQN�WKH�SURGXFWV�JURZQ�ZLWK�WKH�SHVWLFLGHV�\RX�VHOO�DIIHFW�KXPDQ�
KHDOWK"�

%HQH¿FLDO� 1R�HIIHFW� +DUPIXO� 7RWDO�
Q� �� Q� �� Q� �� Q� ��

+LJK�6FKRRO� �� �� �� ����� �� ����� �� ����
8QLYHUVLW\� �� �� ��� ��� ��� ��� ��� ����

;� ��������;WDEOH� ����������3�YDOXH �����������GI ��1R�UHODWLRQVKLS�

$OLHQDWLRQ�RI�$JULFXOWXUDO�)HUWLOL]HU�DQG�3HVWLFLGH�6XSSOLHUV��$�&DVH�6WXG\�LQ�$GDQD�



7KH�OHYHO�RI�DZDUHQHVV�DQG�RSLQLRQV�RI�WKH�UHWDLOHUV�LQWHUYLHZHG�LQ�WKH�VWXG\�DERXW�VXFK�PHWKRGV�DV�RUJDQLF�DJULFXOWXUH��
ZKLFK�LV�WKRXJKW�WR�EH�PRUH�EHQH¿FLDO�WR�WKH�HQYLURQPHQW�DQG�KXPDQ�KHDOWK��DQG�JRRG�DJULFXOWXUDO�SUDFWLFHV�ZHUH�LQYHVWLJDWHG��,W�
ZDV�REVHUYHG�DV�D�UHVXOW�RI�WKH�LQWHUYLHZ�TXHVWLRQV�WKDW�����RI�WKH�UHWDLOHUV�ODFNHG�RU�KDG�ZURQJ�NQRZOHGJH�DERXW�RUJDQLF�
DJULFXOWXUH� DQG� JRRG� DJULFXOWXUDO� SUDFWLFHV�� � ���� RI� WKH� UHWDLOHU� LQWHUYLHZHG� WKLQN� WKDW� RUJDQLF� DJULFXOWXUH� FRXOG� QRW� EH�
VXVWDLQDEOH��ZKLOH�����UHJDUG�JRRG�DJULFXOWXUDO�SUDFWLFHV�DV�XQVXVWDLQDEOH�DQG�XQSURPLVLQJ������RI�WKRVH�ZKR�WKLQN�WKDW�RUJDQLF�
DJULFXOWXUH�LV�QRW�VXVWDLQDEOH�SXW�IRUZDUG�HFRQRPLF�UHDVRQV��ZKLOH�����WKLQN�WKH�UHDVRQ�OLHV�EHKLQG�FRQVXPHUV
�PLVWUXVW�RZLQJ�WR�
D�ODFN�RI�VXSHUYLVLRQ������RI�WKRVH�ZKR�WKLQN�WKDW�JRRG�DJULFXOWXUDO�SUDFWLFHV�DUH�QRW�VXVWDLQDEOH�SXW�IRUZDUG�HFRQRPLF�UHDVRQV��
ZKLOH�����WKLQN�WKH�UHDVRQ�OLHV�EHKLQG�FRQVXPHUV
�PLVWUXVW�RZLQJ�WR�D�ODFN�RI�VXSHUYLVLRQ�

7KH�RSLQLRQV�RI�WKH�UHWDLOHUV�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�FKHPLFDOV�XVHG�LQ�DJULFXOWXUDO�SURGXFWLRQ�DQG�GLVHDVHV�ZHUH�
LQYHVWLJDWHG��$V�VKRZQ�LQ�7DEOH��������RI�WKH�UHWDLOHUV�WKLQN�WKHVH�FKHPLFDOV�FDXVH�JHQHWLF�GLVHDVHV������WKLQN�WKH\�FDXVH�FDQFHU�
FDVHV��DQG�����WKLQN�WKH\�FDXVH�GHIHFWHG�DQG�GHDG�ELUWKV�

����RI�WKH�UHWDLOHUV�LQWHUYLHZHG�LQ�WKH�VWXG\�VWDWHG�WKDW�WKH\�GR�QRW�ZDQW�WKHLU�RZQ�FKLOGUHQ�WR�GR�EXVLQHVV�LQ�WKH�DJULFXOWXUDO�
LQSXW�VXSSO\LQJ�VHFWRU�SDUW�RI�ZKLFK�WKH\�WKHPVHOYHV�DUH��$OO�RI�WKH�UHWDLOHUV�ZKR�GR�QRW�ZDQW�WKHLU�FKLOGUHQ�WR�ZRUN�LQ�WKLV�VHFWRU�
VWDWHG�WKDW�WKH\�KROG�VXFK�D�GHFLVLRQ�RZLQJ�WR�WKH�HFRQRPLF�SUREOHPV�LQKHUHQW�LQ�WKH�VHFWRU���

:LWKLQ�WKH�FRQWH[W�RI�WKH�VWXG\��WKH�RSLQLRQV�RI�WKH�DJULFXOWXUH�UHWDLOHUV�DERXW�WKH�HFRQRPLF�VWUXFWXUH�RI�WKH�DJULFXOWXUDO�
LQSXW�VHFWRU�ZHUH�DOVR�LQYHVWLJDWHG��,W�ZDV�IRXQG�RXW�WKDW�����RI�WKH�UHWDLOHUV�KDG�EDQN�ORDQV������RI�WKRVH�ZKR�KDG�EDQN�ORDQV�
VDLG�WKDW�WKH\�XVHG�WKH�ORDQV�IRU�RSHUDWLQJ�H[SHQVHV��,Q�DGGLWLRQ������RI�WKH�UHWDLOHUV�VDLG�WKDW�WKH\�WDNH�LQWR�FRQVLGHUDWLRQ�ZKHWKHU�
WKH�SURGXFWV�WKH\�PDUNHW�DUH�GRPHVWLF�RU�RI�IRUHLJQ�RULJLQ��DQG�DOO�RI�WKRVH�ZKR�FDUH�DERXW�WKLV�GLVWLQFWLRQ�VWUHVVHG�WKDW�WKH\�¿QG�
WKH�IRUHLJQ�RULJLQ�SURGXFWV�EHWWHU�TXDOLW\����

�

7KH�QXPEHU�RI�WKH�FXVWRPHUV�WKH�
UHWDLOHUV�GR�EXVLQHVV�RQ�D�UHJXODU�

EDVLV�

+RZ�GR�\RX�WKLQN�WKH�SURGXFWV�JURZQ�ZLWK�WKH�SHVWLFLGHV�\RX�VHOO�DIIHFW�
KXPDQ�KHDOWK"�

%HQH¿FLDO� 1R�HIIHFW� +DUPIXO� 7RWDO�
Q� �� Q� �� Q� �� Q� ��

���� �� �� �� ����� ��� ����� ��� ����
������� �� �� �� ����� ��� ����� ��� ����
���!� �� �� �� ����� �� ����� ��� ����

;� ��������;WDEOH� ����������3�YDOXH �����������GI ��1R�UHODWLRQVKLS�
�

7DEOH����7KH�5HODWLRQVKLS�EHWZHHQ�WKH�2SLQLRQV�RI�WKH�5HWDLOHUV�DERXW�WKH�(IIHFWV�RI�WKH�3URGXFWV�*URZQ�ZLWK�3HVWLFLGHV�RQ�
+XPDQ�+HDOWK�DQG�WKH�1XPEHU�RI�WKH�&XVWRPHUV�7KH\�'R�%XVLQHVV�RQ�$�5HJXODU�%DVLV�

)DFWRUV� �� �� �� �� �� 7RWDO� ����
,�WKLQN�WKH�FKHPLFDO�IHUWLOL]HUV�DQG�SHVWLFLGHV�WKDW�DUH�PDUNHWHG�FDXVH�
JHQHWLF�GLVHDVHV��

��� �� ��� ��� ��� ���� ���

,�WKLQN�WKH�FKHPLFDO�IHUWLOL]HUV�DQG�SHVWLFLGHV�WKDW�DUH�PDUNHWHG�FDXVH�
FDQFHU�FDVHV��

�� �� �� ��� ��� ���� ���

,�WKLQN�WKH�FKHPLFDO�IHUWLOL]HUV�DQG�SHVWLFLGHV�WKDW�DUH�PDUNHWHG�FDXVH�
GHIHFWHG�ELUWKV�DQG�GHDG�ELUWKV��

��� �� ��� ��� ��� ���� ���

7DEOH����7KH�2SLQLRQV�RI�WKH�5HWDLOHUV�DERXW�WKH�5HODWLRQVKLS�EHWZHHQ�&KHPLFDO�)HUWLOL]HUV�DQG�3HVWLFLGHV�DQG�'LVHDVHV����

���7RWDOO\�GLVDJUHH�����'LVDJUHH�����,QGHFLVLYH�����$JUHH�����7RWDOO\�DJUHH
&URQEDFK
V�$OID�������

)DFWRUV� �� �� �� �� �� 7RWDO�� ����
7KH�SULFHV�RI�SHVWLFLGHV�DQG�IHUWLOL]HUV�DUH�QRW�GHWHUPLQHG�E\�WKH�
PDUNHW�EXW�E\�WKH�GHFLVLRQV�PDGH�DPRQJ�WKH�SURGXFLQJ�FRPSDQLHV��

��� ��� ��� ��� ��� ���� ���

%DQN�ORDQV�PDNH�XV�GHSHQGHQW� �� �� ��� ��� ��� ���� ���
8QGHU�WKH�SUHVHQW�PDUNHW�FLUFXPVWDQFHV��WKH�ZRUNLQJ�FRQGLWLRQV�RI�
WKH�HQJLQHHUV�LQ�WKH�FRPSDQLHV�LV�H[WUHPHO\�FRPSHOOLQJ��

��� ��� ��� ��� ��� ���� ���

7DEOH�����7KH�2SLQLRQV�RI�WKH�5HWDLOHUV�DERXW�WKH�6HFWRU����

���7RWDOO\�GLVDJUHH�����'LVDJUHH�����,QGHFLVLYH�����$JUHH�����7RWDOO\�DJUHH
&URQEDFK
V�$OID�������

g]WRUQDFÕ��$\D]����7DUÕP�(NRQRPLVL�'HUJLVL�������������



7KH�RSLQLRQV�RI�WKH�UHWDLOHUV�LQWHUYLHZHG�LQ�WKH�VWXG\�DERXW�WKH�VHFWRU�ZHUH�DOVR�LQYHVWLJDWHG��$V�VKRZQ�LQ�7DEOH���������RI�
WKH�UHWDLOHUV�WKLQN�WKDW�WKH�SULFHV�RI�SURGXFWV�DUH�QRW�GHWHUPLQHG�E\�WKH�IUHH�PDUNHW�PHFKDQLVPV�EXW�E\�XQDQLPRXV�GHFLVLRQ�RI�WKH�
SURGXFLQJ�FRPSDQLHV���0RUHRYHU������RI�WKH�UHWDLOHUV�VWDWHG�WKDW�EDQN�ORDQV�PDNH�WKHP�GHSHQGHQW�RQ�WKH�EDQNV�DQG�����VDLG�WKH�
ZRUNLQJ�FRQGLWLRQV�RI�WKH�HQJLQHHUV�ZRUNLQJ�LQ�WKHVH�FRPSDQLHV�DUH�H[WUHPHO\�FRPSHOOLQJ��

7KH� DJULFXOWXUH� UHWDLOHUV� LQWHUYLHZHG� DOVR� VWUHVVHG� WKDW� WKH\� GLG� QRW� WDNH� EDFN� WKH� HPSW\� ERWWOHV� RU� SDFNDJHV� RI� WKH�
DJULFXOWXUDO�SURGXFWV�WKH\�PDUNHW�DQG�WKDW�VXFK�D�UHF\FOLQJ�PHFKDQLVP�LV�QRW�SUHVHQW�LQ�WKH�VHFWRU��

��',6&866,21

$Q�DQDO\VLV�RI�WKH�UHVXOWV�RI�WKH�VWXG\�UHYHDO�WKDW�WKHUH�DUH�VRPH�FRQWURYHUVLHV�EHWZHHQ�WKH�DQVZHUV�WKH�DJULFXOWXUH�LQSXW�
VXSSOLHUV�JDYH�WR�WKH�LQWHUYLHZ�TXHVWLRQV��0RVW�RI�WKHVH�UHWDLOHUV������RI�ZKRP�DUH�DJULFXOWXUH�HQJLQHHUV�DQG�����RI�WKHP�DUH�
XQLYHUVLW\�JUDGXDWHV�LQ�WRWDO��VWDWHG�WKDW�WKH�FKHPLFDO�IHUWLOL]HUV�DQG�SHVWLFLGHV�WKH\�PDUNHW�KDYH�KDUPIXO�HIIHFWV�RQ�KXPDQ�KHDOWK��
+RZHYHU��WKH�VDPH�UHWDLOHUV�VHH�QRWKLQJ�ZURQJ�LQ�FRQVXPLQJ�WKH�SURGXFWV�JURZQ�ZLWK�WKHVH�FKHPLFDOV�ZLWK�WKHLU�IDPLO\�PHPEHUV�
DQG�IULHQGV��$�VLPLODU�VLWXDWLRQ�LV�REVHUYHG�RYHU�WKH�HIIHFWV�RI�WKHVH�FKHPLFDOV�RQ�WKH�HQYLURQPHQW��$OPRVW�DOO�RI�WKH�UHWDLOHUV�
LQWHUYLHZHG�WKLQN�WKDW�WKHVH�FKHPLFDOV�KDUP�WKH�QDWXUH�DQG�VRPH�RI�WKH�RUJDQLVPV�LQ�QDWXUH��%XW��WKH\�FKRRVH�WKH�SURGXFWV�WKH\�
PDUNHW�EDVHG�RQ�WKHLU�HI¿FLHQF\�� �2Q�WKH�RWKHU�KDQG��LW�LV�REYLRXV�WKDW�WKH�FKHPLFDO�IHUWLOL]HUV�DQG�SHVWLFLGHV�ZLWK�DQ�LQFUHDVHG�
HI¿FLHQF\�ZLOO�DOVR�KDYH�DQ�LQFUHDVHG�KDUPIXO�HIIHFW�RQ�WKH�HQYLURQPHQW��,W�LV�OLNHO\�WKDW�WKH�UHWDLOHUV
�FRQWURYHUVLDO�UHVSRQVHV�WR�
LQWHUYLHZ�TXHVWLRQV�DUH�RZLQJ�WR�HFRQRPLF�DQG�VHFXULW\�FRQFHUQV�� �+RZHYHU��WKH�FRQFHSW�RI�DOLHQDWLRQ�FDXVHG�E\�WKH�GRPLQDQW�
W\SH�RI�DJULFXOWXUDO�SURGXFWLRQ�VKRXOG�QRW�EH�LJQRUHG��HLWKHU��7KH�UHWDLOHUV�LQWHUYLHZHG�KDYH�XQGRXEWHGO\�JDLQHG�NQRZOHGJH�DERXW�
WKH�DGYHUVH�HIIHFWV�RI�DJULFXOWXUDO�FKHPLFDOV�WKURXJKRXW�WKHLU�HGXFDWLRQ�DQG�LQ�WKHLU�GDLO\�OLIH��+RZHYHU��WKH�HFRQRPLF�DFWLYLW\�WKDW�
WKH\�KDYH�WR�SXUVXH�WR�PDNH�D�OLYLQJ�IRUFHV�WKHP�WR�GLVUHJDUG�WKLV�NQRZOHGJH��

7KHUH�LV�RQH�RI�7XUNH\
V�ODUJHVW�DQG�ROGHVW�DJULFXOWXUH�IDFXOWLHV�LQ�$GDQD��FKRVHQ�DV�WKH�VWXG\�DUHD�IRU�WKH�SUHVHQW�VWXG\��$Q�
DQDO\VLV�RI�WKH�FXUULFXOXP�RI�DJULFXOWXUDO�HQJLQHHULQJ�RI�WKLV�IDFXOW\�LQGLFDWHG�WKDW�VWXGHQWV�KDYH�WR�SDVV�DERXW�������VXEMHFWV��
2QO\�DERXW�����RI�WKHVH�VXEMHFWV�DUH�RQ�HFRORJ\�DQG�SURIHVVLRQDO�HWKLFV��7KH�RWKHU�VXEMHFWV�ZHUH�IRXQG�RXW�WR�KDYH�EHHQ�SODQQHG�WR�
LQFUHDVH�HI¿FLHQF\�DQG�SURGXFWLYLW\�LQ�DJULFXOWXUDO�SURGXFWLRQ��7DNLQJ�LQWR�DFFRXQW�WKH�IDFW�WKDW�PRVW�RI�WKH�DJULFXOWXUH�UHWDLOHUV�
LQWHUYLHZHG�LQ�WKH�VWXG\�DUH�DJULFXOWXUH�HQJLQHHUV��LW�LV�KLJKO\�SUREDELOLW\�WKDW�WKH\�FKRRVH�WKH�SURGXFWV�WKH\�PDUNHW�EDVHG�RQ�WKHLU�
HI¿FLHQF\�LV�D�UHVXOW�RI�WKH�HGXFDWLRQ�WKH\�UHFHLYH��

��5(68/7�DQG�68**(67,216�

7KHUH�KDV�EHHQ�FRPPRQ�FRQVHQVXV�WKDW�WKH�SURGXFWV�JURZQ�ZLWK�WKH�IRUP�RI�DJULFXOWXUDO�SURGXFWLRQ�VWDUWLQJ�ZLWK�WKH�*UHHQ�
5HYROXWLRQ�DQG�KDV�SUROLIHUDWHG�DOPRVW�DOO�RYHU�WKH�ZRUOG�DUH�KDUPIXO�WR�WKH�QDWXUH�DQG�KXPDQV���3DUWLFXODUO\�WKH�DJHQWV�ZKR�WDNH�
SDUW�LQ�WKH�IRRG�SURGXFWLRQ�SURFHVV��UHJDUGOHVV�RI�OHYHO�RI�HGXFDWLRQ�DQG�LQFRPH��WKLQN�WKDW�WKH�SUHVHQW�PHWKRG�RI�SURGXFWLRQ�LV�
KDUPIXO�WR�WKH�QDWXUH�DQG�KXPDQV��7KH�SUHVHQW�VWXG\�ZKLFK�ZDV�FRQGXFWHG�RQ�WKH�DJULFXOWXUH�UHWDLOHUV�ZKR�DUH�WKH�LQWHUPHGLDWH�
ULQJ�ZLWKLQ�DJULFXOWXUDO�SURGXFWLRQ�UHYHDOV�WKDW�WKLV�GRPLQDQW�SURGXFWLRQ�PHWKRG�EHDUV�FRQWURYHUVLHV�LQ�LWVHOI�DQG�DW�WKH�VDPH�WLPH�
OHDGV�WR�FRQWURYHUVLHV�DQG�GLOHPPDV�LQ�DOO�WKH�DJHQWV�LQYROYHG�LQ�LW��$V�D�UHVXOW�RI�DOO�RI�WKHVH�FRQWURYHUVLHV��WKRVH�ZKR�WDNH�SDUW�LQ�
WKLV�SURGXFWLRQ�SURFHVV�EHFRPH�LQGLIIHUHQW�WR�DQG�DOLHQDWHG�IURP�WKH�QDWXUH�DQG�VRFLHW\�LQ�RUGHU�WR�PDNH�D�OLYLQJ��,W�LV�REYLRXV�WKDW�
WKLV�D�QDWXUHO�FRQVHTXHQFH�RI�WKLV�W\SH�RI�DJULFXOWXUDO�SURGXFWLRQ��+HQFH��LW�VHHPV�XQOLNHO\�WKDW�VXFK�FRQWURYHUVLHV�ZLOO�EH�UHPRYHG�
DV�ORQJ�DV�WKLV�W\SH�RI�DJULFXOWXUDO�SURGXFWLRQ�LV�SUHVHQW��

7KH�SUHYDOHQW�EHOLHI�LQ�WKH�SUHVHQW�OLWHUDWXUH�WKDW�VHQVLWLYLW\�WR�WKH�HQYLURQPHQW�DQG�KXPDQ�KHDOWK�FRXOG�EH�LQFUHDVHG�ZLWK�
WKH�KHOS�RI�HGXFDWLRQ�PXVW�EH�TXHVWLRQHG��7KLV�VWXG\�UHYHDOHG�WKDW�ERWK�WKH�HGXFDWHG�DQG�OHVV�HGXFDWHG�SHRSOH�WDNLQJ�SDUW�LQ�WKLV�
W\SH�RI�DJULFXOWXUDO�SURGXFWLRQ�GLVSOD\�VLPLODU�EHKDYLRUV��$V�D�FRQVHTXHQFH��LW�LV�KLJKO\�SUREDEOH�WKDW�WKH�NH\�WR�GLVFDUGLQJ�WKHVH�
FRQWURYHUVLHV�LV�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�FKDQJHV�WR�EH�SXW�LQWR�HIIHFW�LQ�WKH�SUHVHQW�W\SH�RI�DJULFXOWXUDO�SURGXFWLRQ��)RU�WKH�
VROXWLRQ�RI�WKH�SUHVHQW�DQG�VLPLODU�SUREOHPV��DQ�DJULFXOWXUDO�SURGXFWLRQ�EDVHG�RQ�WKH�KLVWRULFDO�EHQH¿WV�RI�KXPDQV�LV�HVVHQWLDO��

%,%,/,2*5$3+<

$NEDED��=���%���������(YDOXDWLRQ�RI�&LWUXV�)DUPLQJ�DQG�,QVHFWLFLGH�8VH�RI�$GDQD�3URYLQFH��0DVWHU�WKHVLV��dXNXURYD�8QLYHUVLW\�
,QVWLWXWH�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV��V������$GDQD�

$QRQ\PRXV��������3XWWLQJ�WKH�&DUWHO�%HIRUH�WKH�+RUVH�DQG�)DUPV�6HHGV��6RLOV���3HDVDQWV��HWF����:KR�ZLOO�&RQWURO�$JULFXOWXUDO�
,QSXWV�� ������ 1R������ 9LHZHG� ��� 6HSWHPEHU� ������ �KWWS���ZZZ�HWFJURXS�RUJ�VLWHV�ZZZ�HWFJURXS�RUJ�¿OHV�
�&DUWHO%HIRUH+RUVH��6HS�����SGI!��

$\GR÷DQ��(���������
$OLHQDWLRQ�&RQFHSW�E\�0DU[�DQG�+LV�3UHGHFHVVRUV
��$WDW�UN�8QLYHUVLW\�-RXUQDO�RI�)DFXOW\�RI�/HWWHUV��9RO������
SS����������

%D\UDP��%���<ROFX�+��	�$NVDNDO�9���������
2UJDQLF�)DUPLQJ�LQ�7XUNH\�DQG�LW
V�3UREOHPV
��$WDW�UN�8QLYHUVLW\�-RXUQDO�RI�WKH�
$JULFXOWXUDO�)DFXOW\��9RO������QR������SS����������

$OLHQDWLRQ�RI�$JULFXOWXUDO�)HUWLOL]HU�DQG�3HVWLFLGH�6XSSOLHUV��$�&DVH�6WXG\�LQ�$GDQD�

�



%XUQHWW��-���������
(FRORJ\��HFRQRPLFV�DQG�WKH�HQYLURQPHQW
��7KH�5R\DO�%DQN�RI�6FRWODQG�5HYLHZ��9RO�������SS�������
(QJGDKO��)���:���������6HHGV�RI�'HVWUXFWLRQ��øVWDQEXO��%LOLP�*|Q�O�3XEOLVKLQJ��
(UW�UN��(��<���%XODN��<��DQG�8OXGD÷��$���������
(QYLURQPHQWDO�$ZDUHQHVV�RI�$JULFXOWXUDO�(QWHUSULVHV�LQ�WKH�,JGLU�3URYLQFH�RI�

7XUNH\�DW�,PSOHPHQWDWLRQ�RI�3ODQW�3URWHFWLRQ
��-RXUQDO�RI�+LVWRU\�&XOWXUH�DQG�$UW�5HVHDUFK����9RO�����QR�����SS����������
)RVWHU��%���-���������7KH�9XOQHUDEOH�3ODQHW��$QNDUD��(SRV�3XEOLVKLQJ��
*LPHQH]��(���+��DQG�6KDWWXFN��$���������
)RRG�&ULVLV��)RRG�5HJLPHV�$QG�)RRG�0RYHPHQWV��5XPEOLQJV�RI�5HIRUP�RU�7LGHV�RI�

7UDQVIRUPDWLRQ"
��-RXUQDO�RI�3HDVDQW�6WXGLHV��9RO������QR�����SS����������
.DKQ��-���5���������
$WUD]LQH�SROOXWLRQ�DQG�FKHVDSHDNH�¿VKHULHV
��LQ�1��+DQOH\��HG����)DUPLQJ�$QG�&RXQWU\VLGH��$Q�(FRQRPLF�

$QDO\VLV�2I�([WHUQDO�&RVWV�$QG�%HQH¿WV��2[IRUG��&$%�,QWHUQDWLRQDO��SS���������
.DUDHU�� )�� DQG� *�UO�N�� 6��� ������ 
7KH� $JUL�(QYLURQPHQW�(FRQRPLF� 5HODWLRQVKLSV� LQ� 7KH� 'HYHORSLQJ� &RXQWULHV
�� 'R÷Xú�

8QLYHUVLW\�-RXUQDO��9RO�����QR�����SS����������
0DGHOH\��-���������)RRG�IRU�$OO��7KH�1HHG�IRU�D�1HZ�$JULFXOWXUH��/RQGRQ��=HG�%RRNV��
0XQDVLQJKH��0���������(QYLURQPHQWDO�(FRQRPLFV�DQG�6XVWDLQDELOLW\��3DSHU�QR�����7KH�:RUOG�%DQN�(QYLURQPHQW��:DVKLQJWRQ�

'&�
2OKDQ��(��������� 
(QYLURQPHQWDO�3ROOXWLRQ�3UREOHPV�&DXVHG�E\� ,QSXW�8VLQJ�DQG�2UJDQLF�)DUPLQJ�$SSOLFD\LRQ� LQ�7XUNLVK�

$JULFXOWXUH��0DQLVD�([DPSOH��3K'�WKHVLV��$QNDUD�8QLYHUVLW\�*UDGXDWH�6FKRRO�2I�1DWXUDO�DQG�$SSOLHG�6FLHQFHV�
2OOPDQ��%���������$OLHQDWLRQ��0DU[
V�&RQFHSWLRQ�RI�0DQ�LQ�&DSLWDOLVW�6RFLHW\��øVWDQEXO��<RUGDP�3XEOLVKLQJ�
g]DOS��%��DQG�*�OGDO��+���7���������
6HQVLWLYHQHVV�RI�0DL]H�3URGXFHUV�RQ�WR�(QYLURQPHQWDO�DQG�+XPDQ�+HDOWK�LQ�7HUPV�RI�+\EULG�

6HHG��&KHPLFDO�)HUWLOL]HU�DQG�3HVWLFLGH��&DVH�RI�$GDQD
��7XUNLVK�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV��9RO������QR�����SS�����
���

g]GHQ�� )��� ������ 
6RPH� $VSHFWV� RI� &DSLWDOLVW� 'RPLQDWLRQ� IURP� 1DWXUH� WR� WKH� &RQVXPHU�� $OLHQDWLRQ� DQG� $OWHUQDWLYHV� LQ�
$JULFXOWXUH
��3UDNVLV��1R������SS�����������

3ORHJ�� -��� '�� 9DQ� GHU�� ������ 
%LU� .H]� 'DKD� .|\O�� hUHWLP� 7DU]Õ� h]HULQH
�� LQ� $OWHUQDWLYH� DQG� 1HZ� $SSURDFKHV� RQ� 5XUDO�
'HYHORSPHQW��g]W�UN��0���'DGDN��7��	�-RQJHUGHQ��-���GHU����7KH�+HLQULFK�%|OO�)RXQGDWLRQ�7XUNH\�5HSUHVHQWDWLRQ��øVWDQEXO��
SS�������

7RODQ��%���������'HSUHVVLRQ�2I�&RQWHPSRUDU\�6RFLHW\��$QRPLH�DQG�$OLHQDWLRQ�$QNDUD��$ø7ø$�3XEOLVKLQJ�
7�PHUWHNLQ��(��DQG�1��g]J�o��������(FRQRPLF�*HRJUDSK\��øVWDQEXO��dDQWD\�
:+2��������7KH�:+2�5HFRPPHQGHG�&ODVVL¿FDWLRQ�2I�3HVWLFLGHV�%\�+D]DUG��$QG�*XLGHOLQHV�7R�&ODVVL¿FDWLRQ������������

:+2�3&6��������,QWHUQDWLRQDO�3URJUDPPH�RQ�&KHPLFDO�6DIHW\��*HQHYD
<DSÕFÕ��0���������
(GXFDWLRQ�DQG�$OLHQDWLRQ��-RXUQDO�RI�+XPDQ�6FLHQFHV��9RO�����QR�����SS�������
<ÕOPD]��+���'HPLUFDQ��9��DQG�*�O��0���������
'HWHUPLQLQJ�)DUPHUV
�,QIRUPDWLRQ�6RXUFHV�LQ�&KHPLFDO�)HUWLOL]HU�8VH�DQG�7KHLU�

(YDOXDWLRQ�LQ�WHUPV�RI�$JULFXOWXUDO�([WHQVLRQ
��6�OH\PDQ�'HPLUHO�8QLYHUVLW\�-RXUQDO�RI�7KH�)DFXOW\�RI�$JULFXOWXUH��9RO�����
QR�����SS��������

<ÕOPD]��6��DQG�6DUSND\D��3���������
$OLHQDWLRQ�LQ�(GXFDWLRQDO�2UJDQL]DWLRQV�DQG�,WV
�0DQDJHPHQW
��-RXUQDO�RI�+XPDQ�6FLHQFHV��
9RO�����QR�����SS���������

g]WRUQDFÕ��$\D]����7DUÕP�(NRQRPLVL�'HUJLVL�������������
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7DUÕPÕQ� J�Q�P�]GHQ� \DNODúÕN� ��� ELQ� \ÕO� |QFH�� 7�UNL\H
QLQ� J�QH\� NHVLPOHULQL� GH� NDSVD\DQ�� ³9HULPOL� +LODO´� RODUDN�
DGODQGÕUÕODQ�E|OJHGH�EDúODGÕ÷Õ�G�ú�Q�OPHNWHGLU��7DUÕPÕQ�EDúODQJÕFÕQD�³���7DUÕP�'HYULPL´�GHQLOPHNWHGLU��%XQXQ�WHPHO�QHGHQL��
�����\ÕOODUGDQ�LWLEDUHQ�GH÷LúHQ�WDUÕPVDO��UHWLPH�³���7DUÕP�'HYULPL´�YH\D�³<HúLO�'HYULP´�GHQLOPHVLGLU�

%LULQFL�WDUÕP�GHYULPL�LOH�WDUÕPVDO��UHWLP��DYFÕOÕN�YH�WRSOD\ÕFÕOÕN�IDDOL\HWOHUL�LOH�ELUOLNWH�\DSÕODQ��IDUNOÕ�ELWNLOHULQ�ELU�DUDGD�
\HWLúWL÷L��ELWNLVHO��UHWLP�LOH�KD\YDQVDO��UHWLPLQ�Lo�LoH�ROGX÷X�ELU�WDU]GD�JHUoHNOHúPHNWH\GL��øNLQFL�'�Q\D�6DYDúÕ�VRQUDVÕQGD��
|]HOOLNOH�JHOLúPLú��ONHOHUGHNL�DUDúWÕUPDODU�GR÷UXOWXVXQGD�EDúOD\DQ�³<HúLO�'HYULP´�LVH�NHQGLVLQGHQ�|QFHNL�EX�WDUÕPVDO��UHWLP�
úHNOLQL�QHUHGH\VH�WDPDPHQ�GH÷LúWLUPLúWLU��<HúLO�'HYULP�LOH�ELUOLNWH�\HUHO�WRKXPODUÕQ�\HULQL�PHOH]��KLEULW��WRKXPODU�DOPÕú��IRVLO�
\DNÕWODUÕQ� \R÷XQ� RODUDN� NXOODQÕOGÕ÷Õ� D÷ÕU� WDUÕPVDO� DOHW� YH� PDNLQDODU� �UHWLP� V�UHFLQH� GDKLO� ROPXúWXU��$UWDQ� JÕGD� LKWL\DFÕQÕ�
NDUúÕODPDN�YH��UHWLPGH�YHULPOL÷L�DUWWÕUPDN�LoLQ�WDUÕPVDO��UHWLP�V�UHFLQGH�NLP\DVDO�LODo�YH�J�EUHOHUGH�\HULQL�DOPÕúWÕU�

<LUPLQFL�\�]\ÕOÕQ�RUWDODUÕQGD�WDUÕPVDO��UHWLPGH�\DúDQDQ�EX�N|NO��GH÷LúLPLQ�LNL�WHPHO�VRQXFX�ROPXúWXU��%LULQFLVL��GDKD�
|QFH��UHWLFLOHU�QLVSHWHQ�|]J�UFH�NDUDU�YHUGLNOHUL��UHWLPOHUL�LoLQ�JHUHNOL�JLUGLOHUL�GR÷DGDQ��JHOHQHNVHO�\ROODUOD�NDUúÕODUNHQ��\HúLO�
GHYULP� VRQUDVÕQGD� SL\DVD� NRúXOODUÕQD� X\JXQ� �U�QOHUL� \LQH� SL\DVDGDQ� HOGH� HWWLNOHUL� JLUGLOHU� LOH� JHUoHNOHúWLUHQ�� N�o�N� PHWD�
�UHWLFLOHULQH� �SHWW\� FRPPRGLW\� SURGXFHU�� G|Q�úP�úOHUGLU�� %X� JLUGLOHULQ� �WRKXPGDQ�PDNLQH\H�� J�EUHGHQ� LODFD�� �UHWLPL� LVH�
úLUNHWOHULQ�KDWWD�J�Q�P�]GH�oRN�XOXVOX�úLUNHWOHULQ��d8ù��HJHPHQOL÷LQH�JHoPLúWLU�

<HúLO� GHYULPLQ�\DUDWWÕ÷Õ� GH÷LúLPLQ� LNLQFL� VRQXFX� LVH�GR÷DO�ELU� V�UHFL� \|QOHQGLUPHN�RODUDN�GH÷HUOHQGLULOHELOHFHN�RODQ�
WDUÕPVDO��UHWLPLQ��EXJ�Q�DUWÕN�GR÷D\D�YH�LQVDQD�]DUDU�YHUHQ�ELU�IDDOL\HW�ROXS�ROPDGÕ÷ÕQÕQ�WDUWÕúÕOÕU�ROPDVÕGÕU��<HúLO�GHYULP�LOH�
ELUOLNWH�KDVWDOÕN�YH�]DUDUOÕODUD�NDUúÕ�P�FDGHOH�LoLQ�NXOODQÕOPD\D�EDúODQDQ�NLP\DVDO�LODoODU�SHN�oRN�VRUXQD�QHGHQ�ROPXúWXU��%X�
LODoODU�DPDoODUÕ�GÕúÕQGD�LQVDQ�VD÷OÕ÷ÕQGD��X\JXODQGÕNODUÕ�GR÷DO�RUWDPODUGD�YH�EX�GR÷DO�RUWDPODUÕQ�oRN�X]D÷ÕQGDNL�HNRVLVWHPOHUGH�
ELOH�ROXPVX]�HWNLOHUH�\RO�DoPÕúODUGÕU�

*�Q�P�]GH�KDNLP�RODQ�EX�WDUÕPVDO��UHWLP�WDU]ÕQÕQ�]DUDUODUÕ�KDNNÕQGD�SHN�oRN�ELOLPVHO�oDOÕúPD�PHYFXWWXU��$QFDN�DVÕO�
LQFHOHQPHVL�JHUHNHQ�NRQXODUGDQ�ELULVL��]DUDUODUÕ�KDNNÕQGD�DUDúWÕUPDODU�EXOXQDQ�YH�EX�DUDúWÕUPD�EXOJXODUÕQÕQ�ROGXNoD�SRS�OHU�
ROGX÷X�ELU�G|QHPGH��EX��UHWLP�WDU]ÕQÕQ�QDVÕO�KDOD�KDNLP�YH�\D\JÕQ�ROGX÷XGXU��'R÷D\D�YH�LQVDQD�]DUDUOÕ�ROGX÷X�WDUWÕúÕODQ��U�QOHU�
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oÕNPÕúWÕU�������\ÕOÕQGD����PLO\DU�GRODU�RODQ�$OW�2UWD�*HOLUOL�hONHOHULQ�WRSODP�WDUÕPVDO�LKUDFDWÕ������\ÕOÕQGD�����PLO\DU�GRODUD�
\�NVHOPLúWLU��'�ú�N�*HOLUOL�hONHOHULQ�WRSODP�WDUÕPVDO�LKUDFDWÕ�LVH������\ÕOÕQGD�����PLO\DU�GRODUGDQ������\ÕOÕQD�JHOLQGL÷LQGH�
\DNODúÕN����PLO\DU�GRODU�VHYL\HVLQH�oÕNPÕúWÕU�
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$VOÕQGD�EX�V�UHoWH�\�NVHN�JHOLUOL��ONHOHU�WDUÕPVDO�LKUDFDWODUÕQÕ������NDW�DUWÕUÕUNHQ���VW�RUWD�JHOLUOL��ONHOHU������NDW��DOW�RUWD�
JHOLUOL��ONHOHU�LVH������NDW��G�ú�N�JHOLUOL��ONHOHU�LVH������NDW�DUWÕUPÕúODUGÕU��<DQL�DUWÕú�RUDQÕ�G�ú�N�JHOLUOL��ONHOHUGH�HQ�\�NVHNWLU��
$QFDN�LKUDo�HGLOHQ��U�QOHU�G�ú�N�NDWPD�GH÷HUOL�ROGX÷XQGDQ��WRSODP�GH÷HU�DoÕVÕQGDQ�\�NVHN�YH�G�ú�N�JHOLU�JUXEX�DUDVÕQGD����NDW�
FLYDUÕQGD�ELU�IDUN�EXOXQPDNWDGÕU��%X�GXUXP�G�ú�N�JHOLUOL��ONHOHULQ�GL÷HU��ONHOHUH�J|UH�WLFDUHW�KDGOHUL�YH�HNRQRPLN�JHOLúPLúOLN�
DoÕVÕQGDQ�ROXPVX]�VRQXoODU�GR÷XUPDNWDGÕU��

7RSODP�LKUDFDWWDNL�JHOLúPHOHU�\ÕOODU�LWLEDUL\OH�ùHNLO��
GH�J|U�OPHNWHGLU��%XQD�J|UH������\ÕOÕQGD���WULO\RQ�GRODU�RODQ�<�NVHN�
*HOLUOL�hONHOHULQ�WRSODP�LKUDFDWÕ������\ÕOÕQGD������WULO\RQ�GRODUD�\�NVHOPLúWLU��hVW�2UWD�*HOLUOL�hONHOHULQ������\ÕOÕQGDNL�WRSODP�
LKUDFDWODUÕ�����PLO\DU�GRODU�G�]H\LQGH�LNHQ������\ÕOÕQGD�EX�UDNDP�����WULO\RQ�GRODUD�oÕNPÕúWÕU��$OW�2UWD�*HOLUOL�hONHOHULQ�WRSODP�
LKUDFDW�GH÷HUOHUL������\ÕOÕQGD�����PLO\DU�GRODUGDQ������\ÕOÕQGD�����PLO\DU�GRODUD�\�NVHOPLúWLU��'�ú�N�*HOLUOL�hONHOHULQ�D\QÕ�
G|QHPGH�WRSODP�LKUDFDWODUÕ�����PLO\DU�GRODUGDQ������PLO\DU�GRODU�VHYL\HOHULQH�oÕNPÕúWÕU��2UDQVDO�DUWÕú�LWLEDUL\OH�EDNÕOGÕ÷ÕQGD��
\�NVHN�JHOLU�JUXEXQGDNL��ONHOHU�WRSODP�LKUDFDWODUÕQÕ�LOJLOL�G|QHPGH�\DNODúÕN������NDW�DUWÕUÕUNHQ��EX�DUWÕú��VW�RUWD�JHOLU�JUXEXQGD�
\DNODúÕN���NDW��DOW�RUWD�JHOLUOL��ONHOHUGH�VDGHFH������NDW��G�ú�N�JHOLUOL��ONHOHUGH�LVH�����NDW�RODUDN�JHUoHNOHúPLúWLU��<DQL�DOW�RUWD�YH�
G�ú�N�JHOLU�JUXSODUÕQGDNL�DUWÕú�HQ�ID]OD�ROPDVÕQD�UD÷PHQ�GH÷HU�RODUDN�DUDGDNL�PDNDV�ROGXNoD�DoÕOPÕúWÕU��

hONH�JUXSODUÕQGDNL� LOJLOL�G|QHPGH� WDUÕPVDO�YH� WRSODP� LKUDFDWWDNL�E�\�PH�RUDQODUÕ� WUHQG�\|QWHPL\OH�EHOLUOHQPLú�ROXS�
dL]HOJH��
GH�VXQXOPXúWXU��%XQD�J|UH�KHP�WDUÕP�VHNW|U�QGH�KHP�GH�WRSODP�LKUDFDWWD�E�\�PH�RUDQODUÕ�EHQ]HUOLN�J|VWHUPHNOH�
EHUDEHU��VW�RUWD�JHOLU�JUXEXQGD�E�\�PH�RUDQÕ�WRSODP�LKUDFDWWD�GDKD�ID]ODGÕU�����������$QFDN�\�NVHN�JHOLU�JUXEXQXQ�LKUDFDW�
GH÷HUOHUL�oRN�\�NVHN�ROGX÷XQGDQ�EX�E�\�PH�KÕ]ODUÕ�DUDGDNL�PDNDVÕQ�NDSDQPDVÕQÕ�]RUODúWÕUPDNWDGÕU��

%X�GXUXPXQ�GDKD�L\L�DQODúÕODELOPHVL�LoLQ��ONH�JUXSODUÕQÕQ�WDUÕPVDO�YH�WRSODP�LKUDFDW�GH÷HUOHULQGHNL�SD\ODUÕ������YH������
LWLEDUL\OH�dL]HOJH��
GH�VXQXOPXúWXU��%XQD�J|UH�\�NVHN�JHOLU�JUXEXQGDNL��ONHOHULQ�G�Q\DGDNL�SD\Õ������\ÕOÕQGD�ED]�\ÕOÕQD�J|UH���
��
GHQ�����
H�LQHUNHQ��GL÷HU�JHOLU�JUXEXQGDNLOHULQ�LVH�DUWPÕúWÕU��$QFDN�EX�DUWÕú�G�ú�N�JHOLU�JUXEXQGD�RUDQVDO�DUWÕú�RODUDN�\�NVHN�
J|U�QPHVLQH�UD÷PHQ�G�Q\D�WDUÕPVDO�LKUDFDWÕQGDNL�SR]LV\RQODUÕQGD�|QHPOL�ELU�GH÷LúLNOL÷H�\RO�DoPDPÕúWÕU�YH�EX��ONHOHULQ�SD\ODUÕ�
KDOD����
GHQ�D]GÕU��7RSODP�LKUDFDWD�EDNWÕ÷ÕPÕ]GD�LVH�\�NVHN�JHOLU�JUXEXQGDNL��ONHOHULQ�SD\ODUÕ�����
GH������FLYDUÕQGD\NHQ�EX�
RUDQ�����
GH�ROGXNoD�DUWDUDN������FLYDUÕQD�\�NVHOPLúWLU��'L÷HU�E�W�Q��ONH�JUXSODUÕQÕQ�SD\Õ�LVH�ROGXNoD�D]DOPÕúWÕU��g]HOOLNOH�DOW�
RUWD�JHOLU�JUXEXQGDNL��ONHOHULQ�G�Q\D�WRSODP�LKUDFDWÕQGDNL�SD\Õ����\ÕO�LoHULVLQGH���
LQ�DOWÕQD�G�úP�úW�U��
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hONH�*UXSODUÕ� 7DUÕP� 7RSODP�

<�NVHN�*HOLUOL�hONHOHU�
hVW�2UWD�*HOLUOL�hONHOHU�
$OW�2UWD�*HOLUOL�hONHOHU�
'�ú�N�*HOLUOL�hONHOHU�
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dL]HOJH����hONH�*UXSODUÕQD�*|UH�7DUÕPVDO�YH�7RSODP�øKUDFDWWD�%�\�PH�2UDQODUÕ��������������

hONH�*UXSODUÕ� '�Q\D�7DUÕPVDO�øKUDFDWWDNL�3D\���� '�Q\D�7RSODP�øKUDFDWWDNL�3D\�����
� ����� ����� ����� �����
<�NVHN�*HOLUOL�hONHOHU�
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dL]HOJH����hONH�*UXSODUÕQÕQ�'�Q\D�7DUÕPVDO�YH�7RSODP�øKUDFDW�'H÷HUOHULQGHNL�3D\ODUÕ�����������
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ùHNLO��
GD�����������\ÕOODUÕ�DUDVÕQGDNL��ONH�JUXSODUÕQD�DLW�WLFDUHW�KDGOHUL�RUWDODPDODUÕ�\HU�DOPDNWDGÕU��%XQD�J|UH������\ÕOÕQD�
NDGDU�RODQ�WLFDUHW�KDGOHULQLQ�ED]�\ÕOÕ�RODQ������\ÕOÕQÕQ�DOWÕQGD�ROGX÷X�J|U�OPHNWHGLU��������\ÕOÕQGDQ�VRQUD�LVH�WLFDUHW�KDGOHUL�W�P�
�ONH�JUXSODUÕ�LoLQ�\�NVHOPH\H�EDúODPÕú�ROXS�EX�DUWÕú��VW�RUWD�JHOLU�JUXEXQGD�HQ�\�NVHN�ROPXúWXU�

7LFDUHW�KDGOHULQLQ�|]HOOLNOH�G�ú�N�YH�RUWD�JHOLU�JUXEXQGDNL�\�NVHOLúLQ�ND\QD÷ÕQÕQ�EXODELOPHN�LoLQ�N�UHVHO�*ÕGD�)L\DWODUÕ�
(QGHNVL��)$2��������LQFHOHQHELOLU��ùHNLO������%XQD�J|UH�G�Q\D�JÕGD�¿\DWODUÕ�����
OL�\ÕOODUGDQ�EDúOD\DUDN�G�ú�úH�JHoPLúWLU��
%XQXQ�QHGHQL�WDUÕPGD�WHNQRORML�NXOODQÕPÕQ�DUWPDVÕ�YH�VRQXoWD�\�NVHN�YHULP�VRQXFX�JÕGD�¿\DWODUÕQÕQ�G�ú�ú��LOH�DoÕNODQDELOLU��
.�UHVHOOHúPHQLQ� EDúODQJÕFÕ� RODUDN� NDEXO� HGHELOHFH÷LPL]� ����
OÕ� \ÕOODUGDQ� LWLEDUHQ� LVH� DUWDQ� JHOLU�� Q�IXV� DUWÕúÕ� YH� WDOHSWH�
J|]OHPOHQHQ�DUWÕú�G�Q\D�JÕGD�¿\DWODUÕQGD�\HQLGHQ�ELU�\�NVHOLúH�QHGHQ�ROPXúWXU��g]HOOLNOH�JHOLúPHNWH�RODQ��ONHOHULQ�WRSODP�
LKUDFDWODUÕQGD�WDUÕPVDO��U�QOHULQ�|QHPOL�\HU�WXWPDVÕ�YH�SHWURO�¿\DWODUÕQGD�J|]OHQHQ�G�ú�ú�WLFDUHW�KDGOHULQLQ�JHOLúPHNWH�RODQ��ONH�
JUXSODUÕ�OHKLQH�GH÷LúPHVL\OH�DoÕNODQDELOLU��$QFDN�KDWÕUODQPDVÕ�JHUHNHQ�QRNWD�EX�G�]HOPHQLQ�ED]�\ÕOÕQD�J|UH�ROPDVÕ�YH�WLFDUHWH�
NRQX�RODQ��U�QOHULQ�NDWPD�GH÷HULQGHQ�ND\QDNODQDQ�¿\DW�IDUNÕQÕ�GROD\ÕVÕ\OD�WRSODP�LKUDFDW�GH÷HU�DUWÕúÕQÕ�LoHUPHPHVLGLU�

%LOLQGL÷L��]HUH�6LQJHU�3UHELVFK�WH]L�WDUÕP��U�QOHUL�¿\DWODUÕQÕQ�VDQD\L��U�QOHUL�¿\DWODUÕQGDQ�GDKD�\DYDú�DUWDFD÷Õ�YH�X]XQ�
YDGHGH�WLFDUHW�KDGOHULQLQ�ELULQFLO��U�QOHUL�LKUDo�HGHQ�JHOLúPHNWH�RODQ��ONHOHU�DOH\KLQH�JHOLúHUHN�DúD÷Õ�\|QO��ELU�WUHQG�L]OH\HFH÷L�
DUJ�PDQÕQÕ�LúOHPHNWHGLU��6LQJHU��������3UHELVFK��������� �%X�GD�VRQXoWD�HNRQRPLN�JHOLúPH\L�ROXPVX]�HWNLOH\HFHNWLU��$VOÕQGD�
DUWDQ�Q�IXV�YH�WDUÕPVDO�DODQODUÕQ�D]DOPDVÕ��ELULQFLO��U�Q�¿\DWODUÕQD�\XNDUÕ�\|QO��HWNL�HWPHVLQH�UD÷PHQ�JHOLúPLú��ONHOHUGHNL�VDQD\L�
�U�QOHUL�¿\DWODUÕQGDNL�D]DOPD\Õ�HQJHOOH\LFL� WHNHOFL�\DSÕ�YH�V�UHNOL� WHNQRORMLN�JHOLúPHOHU�EX�H÷LOLPLQ�JHOLúPLú��ONHOHU� OHKLQH�
JHOLúPHVLQH�\RO�DoDELOPHNWHGLU��$QFDN�EX�DUJ�PDQÕQ�JHoHUOLOL÷L�WDUWÕúPDOÕGÕU��øOJLOL�WLFDUHW�KDGOHULQGHNL�VRQ�G|QHPGHNL�GXUXPD�
EDNÕOGÕ÷ÕQGD�VRQXoODU�EX�WH]L�GR÷UXODPDPDNOD�EHUDEHU�X]XQ�G|QHPGHNL�HWNLOHU�DoÕVÕQGDQ�\RUXP�\DSPDN�LoLQ�ROGXNoD�X]XQ�V�UHOL�
YHULOHULQ�LQFHOHQPHVL�JHUHNOLGLU�

.D\QDN��:%������E
GHQ�GHUOHQPLúWLU�
ùHNLO����7LFDUHW�+DGOHUL�����������

.D\QDN��)$2�������
ùHNLO�����)$2�*ÕGD�)L\DWODUÕ�(QGHNVL�����������
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����*ÕGD�*�YHQOL÷L�6WDQGDUWODUÕ�YH�7LFDUHW
*ÕGD� J�YHQOL÷L� VWDQGDUWODUÕ� WLFDUHW� �]HULQGH� JHQHO� RODUDN� �o� oHúLW� HWNLGH� EXOXQPDNWDGÕU��7LFDUHWL� HQJHOOH\LFL�� Q|WU� YH�

NDWDOL]|U�HWNLVL��$WÕFÕ���������7LFDUHWL�HQJHOOH\LFL�HWNL�VWDQGDUWODU�YH�VÕQÕUODPDODUÕQ�WLFDUHWL�D]DOWPDVÕ\OD�RUWD\D�oÕNPDNWDGÕU��1|WU�
HWNL� GDKD� oRN� JHOLúPLú� �ONHOHULQ� \HQL� VWDQGDUWODUD� KÕ]OÕ� DGDSWH� ROPDVÕ� YH� E|\OHFH� WLFDUHW� KDFPLQGH� |QHPOL� ELU� GH÷LúPHQLQ�
ROPDPDVÕ� GXUXPXGXU�� .DWDOL]|U� HWNL� LVH� LKUDFDWoÕ� �ONHOHULQ� \DWÕUÕP�� |OoHN� HWNLVL��$5�*(� YE�� DUDoODUOD� VWDQGDUWODUD� X\XP�
VD÷ODPDVÕQÕ�YH�EX�úHNLOGH�SD]DU�KDFLPOHULQL�JHQLúOHWPHVLQL�EHOLUWLU��%X�NRQXGD�GLUHNW�RODUDN�ELU�YHUL�ROPDGÕ÷ÕQGDQ�EX�NRQXODUGD�
\DSÕODQ�oDOÕúPDODU�\RO�J|VWHULFL�RODFDNWÕU��$QFDN�úXQX�GD�EHOLUWPHN�JHUHNLU�NL�JHOLúPHNWH�RODQ��ONHOHU� WHNQLN�DOW\DSÕODUÕQÕQ�
\HWHUVL]OL÷L� QHGHQL\OH� VDGHFH� \�NVHN� JÕGD� J�YHQOL÷L� VWDQGDUWODUÕQD� X\XP� VD÷ODPDGD� ]RUOXN� oHNPH\LS� D\QÕ� ]DPDQGD� NHQGL�
W�NHWLFLOHULQLQ�VD÷OÕ÷ÕQÕ�NRUXPD�DPDFÕ\OD�VWDQGDUWODUÕQÕ�JHOLúWLUPH�YH�X\JXODPD�NRQXVXQGD�GD�]RUOXN�oHNPHNWHGLUOHU��%X�NRQXGD�
\DSÕODQ�oHúLWOL�oDOÕúPDODU�IDUNOÕ�VRQXoODUD�XODúPDODUGÕU��*HEUHHV\HVXV��������(WL\RS\D
GDNL�oLoHN��UHWLFLOHUL��]HULQGH�\DSPÕú�
ROGX÷X�ELU�DQNHW�oDOÕúPDVÕQGD�E�\�N�|OoHNOL�YH�\DEDQFÕ�¿UPDODUÕQ�VWDQGDUWODUÕ�NDEXO�HWPHGH�HWNLOL�ROGX÷XQX�EHOLUOHPLúWLU���)HUUR�
HW�DO���������VWDQGDUW�NÕVÕWODPD�LQGHNVL�ROXúWXUDUDN����LWKDODWoÕ��ONHQLQ�SHVWLVLWOHU�LoLQ�X\JXODGÕ÷Õ�PDNVLPXP�UH]LG��OLPLWL��05/��
VÕQÕUODUÕQÕQ� WDUÕPVDO� LKUDFDW� HWNLVLQL� HNRQRPHWULN� RODUDN� LQFHOHPLúOHU� YH� VWDQGDUWODUÕQ� EDúODQJÕoWD� VDGHFH� VDELW� PDVUDÀDUÕ�
DUWÕUGÕ÷ÕQÕ��DGDSWDV\RQ�V�UHFL�VRQXQGD�LVH�LKUDFDW��]HULQGH�ROXPVX]�ELU�HWNLGH�EXOXQPDGÕ÷ÕQÕ�EHOLUOHQPLúOHUGLU��$QFDN�JHOLúPHNWH�
RODQ� �ONHOHULQ� EX� VWDQGDUWODUGDQ� GDKD� ROXPVX]� HWNLOHQGL÷L� GH� EHOLUWLOPLúWLU�� � 6KHSKDUG� DQG�:LOVRQ� ������� oHNLP� PRGHOL�
NXOODQGÕNODUÕ�oDOÕúPDODUÕQGD�$%
QLQ�X\JXODGÕ÷Õ�J|Q�OO��VWDQGDUWODUÕQ�JHOLúPHNWH�RODQ��ONH� WLFDUHWLQL�NÕVÕWODGÕ÷ÕQÕ�DQFDN� ,62�
HúGH÷HUL�VWDQGDUWODUÕQ�LVH�NÕVÕWOD\ÕFÕ�HWNLVLQLQ�GDKD�D]�ROGX÷XQX�EXOPXúODUGÕU��-RQJZDQLFK��������LVH�\DSPÕú�ROGX÷X�ELU�oDOÕúPDGD�
636�VWDQGDUWODUÕQÕQ�JHOLúPHNWH�RODQ��ONHOHULQ�LúOHQPLú�WDUÕPVDO��U�Q�WLFDUHWLQL�NÕVÕWODGÕ÷ÕQÕ�EHOLUWHUHN�EXQXQ�QHGHQLQL�EX�W�U�
VWDQGDUWODUÕQ�GL÷HU�NÕVÕWODPDODUD�J|UH�GDKD�D]�úHIIDI�ROPDVÕQD�ED÷ODPÕúWÕU��$QGHUV��������$%'
GH������\ÕOÕQGD�X\JXODPD\D�
EDúODQDQ�+$&&3�VWDQGDUWODUÕQÕQ�HWNLVLQL�SDQHO�YHUL�NXOODQDUDN�LQFHOHPLú�YH�EX�VWDQGDUWODUÕQ�JHOLúPLú��ONHOHULQ�EDOÕNoÕOÕN��U�Q��
LKUDFDWÕQÕ�ROXPOX�JHOLúPHNWH�RODQ��ONHOHULP�LVH�LKUDFDWÕQÕ�QHJDWLI�\|QGH�HWNLOHGL÷LQL�EXOPXú�YH�VWDQGDUWODUÕQ�NDWDOL]|U�RODUDN�
WLFDUHWL�JHOLúWLUPH�\|Q�QGHNL�VDYODUÕQ�GR÷UX�ROPDGÕ÷ÕQÕ�EHOLUWPLúWLU��2WVXNL�HW�DO����������$%
QLQ�KDUPRQL]H�HGLOPLú�DÀDWRNVLQ�
VWDQGDUWODUÕQÕQ�JHOLúPHNWH�RODQ��ONHOHULQ�WDUÕPVDO�LKUDFDWÕQD�HWNLOHULQL�����������DUDVÕQGD�HNRQRPHWULN�RODUDN�LQFHOHPLúOHU�YH�EX�
VWDQGDUWODUÕQ�$IULND��ONHOHULQLQ�$%
\H�RODQ� WDKÕO�YH�NXUX�PH\YH� LKUDFDWÕQÕ�HQJHOOH\HFH÷LQL�EHOLUWPLúOHUGLU��*|U�OG�÷���]HUH�
oDOÕúPDODUÕQ� ELUoR÷X� JÕGD� J�YHQOL÷L� VWDQGDUWODUÕQÕQ� |]HOOLNOH� JHOLúPHNWH� RODQ� �ONHOHULQ� LKUDFDWÕQGD� ED]Õ� SR]LWLI� HWNLOHULQLQ�
ROPDVÕQD�UD÷PHQ�JHQHOGH�HQJHOOH\LFL�ELU�HWNLVL�ROGX÷XQX�RUWD\D�NR\PDNWDGÕU��%X�GXUXPGD�VWDQGDUWODUÕQ�JHOLúPHNWH�RODQ��ONH�
WDUÕPODUÕQD�]DUDU�YHUPHPHVL�LoLQ�XOXVODUDUDVÕ�Lú�ELUOL÷L�YH�NDSDVLWH�JHOLúLPLQH�\|QHOLN�\DUGÕPODUÕQ�|QHPOL�ROGX÷X�DoÕNWÕU�� �gWH�
\DQGDQ�J�PU�NOHPH�YH� LGDUL� SURVHG�UOHU� JHOLúPHNWH�RODQ��ONHOHULQ� HQ� oRN�NDUúÕODúWÕ÷Õ� WDULIH�GÕúÕ� HQJHOOHU� RODUDN�NDUúÕPÕ]D�
oÕNPDNWDGÕU��2(&'���������:72�J|U�úPHOHULQGH������%DOL�$QODúPDVÕ\OD�LP]DODQDQ�YH������\ÕOÕQGD�.HQ\D
GDNL�J|U�úPHOHUOH�
\�U�UO�÷H�JLUHQ�7LFDUHWLQ�.ROD\ODúWÕUÕOPDVÕ�$QODúPDVÕ�N�UHVHO�WLFDUHWLQ�DUWÕUÕOPDVÕQGD�|QHPOL�ELU�URO�R\QD\DELOLU��:72������E��
WDKPLQOHULQH�J|UH�EX�DQODúPD�WLFDUHW�PDVUDÀDUÕQÕ�����D]DOWÕS�N�UHVHO�WLFDUHWL���WULO\RQ�86'�DUWÕUDELOLU�

��6218d�YH�g1(5ø/(5

%X�oDOÕúPD�'7g�UHIRUPODUÕQÕQ�WDUÕPVDO�YH�WRSODP�WLFDUHWH�RODQ�HWNLOHULQL��ONH�JHOLU�JUXSODUÕ�LWLEDUL\OH�DQDOL]�HWPLúWLU�������
�����\ÕOODUÕ�DUDVÕQÕ�NDSVD\DQ�GÕú�WLFDUHW�YHULOHUL�LQFHOHQGL÷LQGH�LNL�QRNWDGDNL�J|]OHP�|QHP�ND]DQPDNWDGÕU��%LULQFLVL�JHOLúPHNWH�
RODQ��ONHOHULQ�WDUÕPVDO�LKUDFDWWDNL�SD\ODUÕ�LQFHOHQHQ�G|QHPGH�DUWÕú�J|VWHUPLúWLU��%X�GXUXP�ú�SKHVL]�JHOLúPHNWH�RODQ��ONHOHULQ�
N�UHVHO�WDUÕP�WLFDUHWLQH�NDWÕOÕPODUÕ�DoÕVÕQGDQ�ROXPOXGXU��$QFDN�LKUDFDW�GH÷HUOHUL�DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD��ONH�JUXSODUÕ�DUDVÕQGD�
|QHPOL�ELU�PDNDV�ROGX÷X�YH�EXQXQ�\ÕOODU�LWLEDUL\OH�DUWWÕ÷Õ�J|U�OPHNWHGLU��%X�EXOJXODU��JHOLúPHNWH�RODQ��ONHOHULQ�\�NVHN�JHOLU�
JHWLUHFHN��U�Q�LKUDFDWÕ�DoÕVÕQGDQ�ROGXNoD�JHULGH�ROGX÷XQXQ�GD�ELU�J|VWHUJHVLGLU��7RSODP�LKUDFDW�GH÷HUOHUL�LVH�JHOLúPHNWH�RODQ�
�ONHOHU�DoÕVÕQGDQ�GDKD�ROXPVX]�ELU�GXUXP�VHUJLOHPHNWHGLU��*HOLúPLú��ONHOHULQ�G�Q\D�WRSODP�LKUDFDWÕ�LoLQGHNL�SD\ODUÕ�DUWDUNHQ�
GL÷HU�W�P��ONH�JUXSODUÕQGD�D]DOPÕúWÕU��6RQXoWD�WDUÕPGD�JHOLúPHNWH�RODQ��ONHOHULQ�WLFDUHWLQ�VHUEHVWOHúPHVLQGHQ�\DUDU�VD÷ODGÕNODUÕ�
YH�LKUDFDWODUÕQÕ�DUWÕUGÕNODUÕ�RUWD\D�oÕNDUNHQ��JHOLúPLú��ONHOHULQ�LVH�WRSODP�LKUDFDW�DoÕVÕQGDQ�HQ�ID]OD�\DUDU�VD÷ODGÕNODUÕ�RUWD\D�
oÕNPDNWDGÕU��g]HOOLNOH�G�ú�N�YH�DOW�RUWD�JHOLU�JUXEXQGDNL��ONHOHU�LVWHQLOHQ�G�]H\GH�GÕú�WLFDUHWWHQ�SD\�DODPDGÕNODUÕ�JLEL�JHOLúPLú�
�ONHOHUOH�DUDODUÕQGDNL�WLFDUHW�PDNDVÕ�GD�DoÕOPDNWDGÕU��$\UÕFD�\�NVHN�JHOLU�JUXEXQGDNL��ONHOHULQ�WDUÕPVDO�GÕú�WLFDUHWOHULQGH�LúOHQPLú�
�U�QOHU�D÷ÕUOÕNOÕ�RODUDN�\HU�DOÕUNHQ��G�ú�N�JHOLUOL��ONHOHUGH�LVH�LúOHQPHPLú�YH�KDP�PDGGH�LKUDFDWÕ�KDOD�|QHPLQL�NRUXPDNWDGÕU��%X�
GXUXP�D]�JHOLúPLú�YH�JHOLúPHNWH�RODQ��ONHOHULQ�WLFDUHWH�NRQX�RODQ��U�QOHULQLQ�oHúLWOLOL÷LQLQ�D]��NDWPD�GH÷HULQLQ�G�ú�N�NDOPDVÕQD�
YH�|GHPHOHU�GHQJHVL�VRUXQODUÕ\OD�NDUúÕODúPDODUÕQD�\RO�DoPDNWDGÕU��7LFDUHWWHQ�VD÷ODQDQ�ND]DQoODU�DoÕVÕQGDQ�JHQHO�ELU�GHQJHVL]OLN�
ROGX÷X�YH�EXQXQ�GD��ONHOHU�DUDVÕQGDNL�JHOLU�GD÷ÕOÕPÕQD�QHJDWLI�\|QGH�ELU�HWNLGH�EXOXQDFD÷Õ�RUWDGDGÕU��øOJLOL�WLFDUHW�KDGOHULQGHNL�
VRQ�G|QHPGHNL�GXUXPD�EDNÕOGÕ÷ÕQGD�VRQXoODU�6LQJHU�3UHELVFK�WH]LQL�GR÷UXODPDPDNOD�EHUDEHU�X]XQ�G|QHPGHNL�HWNLOHU�DoÕVÕQGDQ�
\RUXP�\DSPDN�LoLQ�ROGXNoD�X]XQ�V�UHOL�YHULOHULQ�LQFHOHQPHVL�YH�DQDOL]L�JHUHNOLGLU�

'7g�WDUDIÕQGDQ�X]XQ�P�]DNHUHOHU�QHWLFHVLQGH�NDEXO�HGLOHQ�YH������\ÕOÕQGD�\�U�UO�÷H�JLUHQ�7LFDUHWLQ�.ROD\ODúWÕUÕOPDVÕ�
$QODúPDVÕ�JHUH÷LQFH�GÕú�WLFDUHWH�NRQX�RODQ�WHNQLN�HQJHOOHULQ�D]DOWÕOPDVÕQÕQ�|Q��DoÕOPÕúWÕU��%X�VD\HGH�GÕú�WLFDUHWLQ�GDKD�KÕ]OÕ�YH�
HWNLQ� ELU� úHNLOGH� \DSÕODELOPHVL� VD÷ODQPDVÕ� DPDoODQPDNWDGÕU��$QFDN� JHOLúPHNWH� RODQ� �ONHOHUL� EHNOH\HQ� GDKD� ELUoRN� VRUXQ�
EXOXQPDNWDGÕU��%XQODUÕQ�EDúOÕFDODUÕ��WDULIH�GÕúÕ�HQJHOOHULQ�\DQL�JÕGD�J�YHQOL÷L�VWDQGDUWODUÕ�YH�GL÷HU�ED]Õ�E�URNUDWLN�LúOHPOHULQ�KDOD�
HWNLQOL÷LQL�|QHPOL�|Oo�GH�|QHPLQL�NRUXPDVÕ�YH�EX��ONHOHULQ�\�NVHN�G�]H\GH�EHOLUOHQHQ�|QOHPOHUH�X\XP�VD÷OD\DFDN� WHNQLN�
NDSDVLWHOHULQLQ�\HWHUVL]�ROPDVÕ�JHOPHNWHGLU��$\UÕFD�|]HOOLNOH�JHOLúPHNWH�RODQ�G�ú�N�JHOLU�JUXEXQGDNL��ONHOHU�NHQGLOHULQH�NDUúÕ�

dLIWoL��$WÕFÕ���7DUÕP�(NRQRPLVL�'HUJLVL�������������



X\JXODQDQ�WHNQLN�HQJHOOHUL�'7g�PHNDQL]PDVÕ�LoHULVLQGH�J�QGHPH�JHWLUHPHPHNWHGLU��%X�W�U�VRUXQODUÕQ�o|]�P�QH�\|QHOLN�RODUDN�
JHOLúPHNWH�RODQ��ONHOHULQ��U�Q�oHúLWOLOL÷L�YH�LúOHQPLú��U�Q�WLFDUHWLQH�|QHP�YHUPHOHUL��JHOLúPLú��ONHOHULQ�GH�EX��ONHOHUH�\|QHOLN�
WHNQLN�YH�NDSDVLWH�DUWÕUÕPÕQD�\|QHOLN�NDWNÕODUÕQÕQ�DUWÕUÕOPDVÕ�JHUHNPHNWHGLU�

.$<1$./$5

$QGHUV�� 6�0���&DVZHOO�� -�$�� ������ 6WDQGDUGV� DV�%DUULHUV� YHUVXV� 6WDQGDUGV� DV�&DWDO\VWV��$VVHVVLQJ� WKH� ,PSDFW� RI�+$&&3�
,PSOHPHQWDWLRQ�RQ�8�6��6HDIRRG�,PSRUWV��$PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV��9RO��������������

$WÕFÕ��&���������)RRG�6DIHW\�5HJXODWLRQV�DQG�([SRUW�5HVSRQVHV�RI�'HYHORSLQJ�&RXQWULHV��7KH�&DVH�RI�7XUNH\
V�)LJ�DQG�+D]HOQXW�
([SRUWV��)$2�&RPPRGLW\�DQG�7UDGH�3ROLF\�5HVHDUFK�3DSHU�1R����

%DQJD��5��������1HZ�LVVXHV�LQ�PXOWLODWHUDO�WUDGH�QHJRWLDWLRQV��(FRQRPLF�DQG�3ROLWLFDO�:HHNO\�����������������
)$2��������)$2�)RRG�3ULFH�,QGH[��KWWS���ZZZ�IDR�RUJ�ZRUOGIRRGVLWXDWLRQ�IRRGSULFHVLQGH[�HQ���(ULúLP�7DULKL�������������
)HUUR��(���2WVXNL��7���:LOVRQ��-��������7KH�HIIHFW�RI�SURGXFW�VWDQGDUGV�RQ�DJULFXOWXUDO�H[SRUWV��)RRG�3ROLF\�����������
*HEUHHV\HVXV��0��������)LUP�DGRSWLRQ�RI�LQWHUQDWLRQDO�VWDQGDUGV��(YLGHQFH�IURP�WKH�(WKLRSLDQ�ÀRULFXOWXUH�VHFWRU��$JULFXOWXUDO�

(FRQRPLFV�����������������
-RQJZDQLFK��-��������7KH�LPSDFW�RI�IRRG�VDIHW\�VWDQGDUGV�RQ�SURFHVVHG�IRRG�H[SRUWV�IURP�GHYHORSLQJ�FRXQWULHV��)RRG�3ROLF\��

�����������
2(&'��������$QDO\VLV�RI�1RQ�7DULII�%DUULHUV�RI�&RQFHUQ�WR�'HYHORSLQJ�&RXQWULHV��2(&'�7UDGH�3ROLF\�:RUNLQJ�3DSHU�1R����
2WVXNL��7���:LOVRQ��-�6���6HZDGHK��0��������6DYLQJ�WZR�LQ�D�ELOOLRQ��4XDQWLI\LQJ�WKH�WUDGH�HIIHFW�RI�(XURSHDQ�IRRG�VDIHW\�VWDQGDUGV�

RQ�$IULFDQ�H[SRUWV��)RRG�3ROLF\��������������
3UHELVFK��5��������7KH�(FRQRPLF�'HYHORSPHQW�RI�/DWLQ�$PHULFD�DQG�,WV�3ULQFLSDO�3UREOHPV��1HZ�<RUN��8QLWHG�1DWLRQV�
6KHSKHUG��%���:LOVRQ��1�/�:��������3URGXFW�VWDQGDUGV�DQG�GHYHORSLQJ�FRXQWU\�DJULFXOWXUDO�H[SRUWV��7KH�FDVH�RI�WKH�(XURSHDQ�

8QLRQ��)RRG�3ROLF\�����������
6LQJHU��+�:��������7KH�86�)RUHLJQ�,QYHVWPHQW�LQ�8QGHUGHYHORSHG�$UHDV��7KH�'LVWULEXWLRQ�RI�*DLQV�%HWZHHQ�,QYHVWLQJ�DQG�

%RUURZLQJ�&RXQWULHV��$PHULFDQ�(FRQRPLF�5HYLHZ�������������
7DPLQL��/��*KD]DOLDQ��3���*HUYDLV��-�3����/DUXH��%���������7UDGH�/LEHUDOL]DWLRQ�LQ�3ULPDU\�DQG�3URFHVVHG�$JULFXOWXUDO�3URGXFWV��

6KRXOG�'HYHORSLQJ�&RXQWULHV�)DYRXU�7DULII�RU�'RPHVWLF�6XSSRUW�5HGXFWLRQV"�,QWHUQDWLRQDO�(FRQRPLF�-RXUQDO�����������
�����

7�&��*�PU�N�YH�7LFDUHW�%DNDQOÕ÷Õ��*7%��$%�YH�'Õú�øOúNLOHU��*HQHO�0�G�UO�÷���������KWWS���DE�JWE�JRY�WU�GXQ\D�WLFDUHW�RUJXWX�
WLFDUHWLQ�NROD\ODVWLULOPDVL�DQODVPDVL�LF�RQD\�VXUHFL�WDPDPODQGL��(ULúLP�7DULKL��������������

81�&RPWUDGH��������KWWSV���FRPWUDGH�XQ�RUJ���(ULúLP�7DULKL��������������
9HUPD��0��+HUWHO��7�:���9DOHQ]XHOD��(���������$UH�WKH�SRYHUW\�HIIHFWV�RI�WUDGH�SROLFLHV�LQYLVLEOH"�:RUOG�%DQN�(FRQRPLF�5HYLHZ�����

�������������
:%������D��:RUOG�%DQN�&RXQWU\�DQG�/HQGLQJ�*URXSV��KWWS���ZZZ�ZRUOGEDQN�RUJ���(ULúLP�7DULKL�������������
:%�� ����E�� 1HW� %DUWHU� 7HUPV� RI� � 7UDGH� ,QGH[�� KWWSV���GDWD�ZRUOGEDQN�RUJ�LQGLFDWRU�77�35,�05&+�;'�:'"YLHZ FKDUW�

�(ULúLP�7DULKL��������������
:72�� ����D�� 0LQLVWHULDO� &RQIHUHQFHV�� KWWSV���ZZZ�ZWR�RUJ�HQJOLVK�WKHZWRBH�PLQLVWBH�PLQLVWBH�KWP� �(ULúLP�

7DULKL�������������
:72�� ����E�� 7UDGH� )DFLOLWDWLRQ� $JUHHPHQW�� KWWSV���ZZZ�ZWR�RUJ�HQJOLVK�WUDWRSBH�WUDGIDBH�WUDGIDBH�KWP� �(ULúLP�

7DULKL�������������

��

'�Q\D�7LFDUHW�gUJ�W��5HIRUPODUÕ�YH�*HOLúPHNWH�2ODQ�hONHOHULQ�7DUÕPVDO�øKUDFDWODUÕQD�(WNLVL�



��
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,W� LV� VXUH� WKDW�JOREDOL]DWLRQ� OHDGV� WR�KLJKHU� WUDGH�ÀRZ� LQ�JHQHUDO��+RZHYHU�� WKH� ULVH� LQ� WUDGH�GRHV�QRW�\LHOG� LQWHQGHG�
FRQVHTXHQFHV� IRU� DOO� GHYHORSLQJ� FRXQWULHV�� DQG� DJULFXOWXUDO� WUDGH� LV� QR� H[FHSWLRQ�� ,W� LV� HVVHQWLDO� WR� NQRZ� WKH� LPSDFW� RI�
JOREDOL]DWLRQ�RQ�WKH�WUDGH�ÀRZ�RI�GHYHORSLQJ�FRXQWULHV��7KHUHIRUH��WKLV�VWXG\�DLPV�WR�DQVZHU�WKLV�TXHVWLRQ�E\�DQDO\]LQJ�WKH�WRWDO�
DQG�DJULFXOWXUDO�WUDGH�GDWD�RI�WKH�FRXQWU\�JURXSV�FODVVL¿HG�E\�LQFRPH�OHYHOV�IRU�WKH�SHULRG������������7UDGH�ÀRZV�RI�WKH�FRXQWULHV�
DUH�REWDLQHG�IURP�WKH�&RPUDGH��������GDWDEDVH�EDVHG�RQ�WKH�%URDG�(FRQRPLF�&DWHJRULHV��%(&��FODVVL¿FDWLRQ��$JULFXOWXUDO�
SURGXFWV�DUH�FODVVL¿HG�DV�SULPDU\��SURFHVVHG��DQG�WRWDO��/HYHO�RI�GHYHORSPHQW�FODVVL¿FDWLRQ�LV�EDVHG�RQ�WKH�:RUOG�%DQN������D���
DQG�JURXSHG�DV�KLJK�LQFRPH��XSSHU��PLGGOH�LQFRPH��ORZHU�PLGGOH�LQFRPH��DQG�ORZ�LQFRPH��7KH�VWXG\�DQDO\]HV�WKH�WUHQGV�LQ�
WUDGH�ÀRZ�YDOXHV�IRU�YDULRXV�LQFRPH�JURXSV�PHQWLRQHG��7KH�¿UVW�SDUW�RI�WKH�VWXG\�H[DPLQHV�WKH�:72�UHIRUPV�LQ�WKH�FRQWH[W�RI�
DJULFXOWXUH��7KH�VHFRQG�SDUW�DQDO\]HV�WKH�FKDQJHV�LQ�WUDGH�ÀRZV�RYHU�WKH�VSHFL¿F�SHULRG��DQG�UHYLHZV�UHODWHG�VWXGLHV�LQ�WHUPV�RI�
IRRG�VDIHW\�PHDVXUHV��7KH�¿QDO�SDUW�GLVFXVVHV�WKH�SRVVLEOH�DFWLRQV�EDVHG�RQ�WKH�¿QGLQJV�

7KH�¿QGLQJV�LQGLFDWH�WKDW�DJULFXOWXUDO�H[SRUWV�RI�WKH�GHYHORSLQJ�FRXQWULHV�PDGH�D�SURJUHVV�RYHU�WKH�SHULRG�DQDO\]HG��
+RZHYHU��ZKHQ�H[SRUW�YDOXHV�DUH�H[DPLQHG�LQ�GHWDLO��LW�LV�REVHUYHG�WKDW�WKHUH�LV�D�KXJH�DQG�ZLGHQLQJ�GLVSDULW\�EHWZHHQ�WKH�
GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��XQGHUOLQLQJ�WKH�LQVXI¿FLHQW�KLJK�YDOXHG�H[SRUWV�RI�WKH�ORZ�LQFRPH�GHYHORSLQJ�FRXQWULHV��2Q�
WKH�RWKHU�KDQG��ZKLOH�WKH�WRWDO�H[SRUWV�RI�WKH�KLJK�LQFRPH�FRXQWULHV�LQ�WRWDO�ZRUOG�WUDGH�LQFUHDVHG�RYHU�WKH�\HDUV��WKH�VKDUH�RI�WKH�DOO�
RWKHU�LQFRPH�JURXSV�GHFUHDVHG��$QRWKHU�REVHUYDWLRQ�LV�UHODWHG�WR�WKH�QDWXUH�RI�WKH�FRPPRGLWLHV�H[SRUWHG��$OWKRXJK�KLJK�LQFRPH�
GHYHORSHG� FRXQWULHV� H[SRUW� PRVWO\� SURFHVVHG� DJULFXOWXUDO� FRPPRGLWLHV�� SULPDU\� DJULFXOWXUDO� H[SRUWV� VWLOO� DFFRXQW� IRU� DQ�
LPSRUWDQW�SDUW�RI�WKH�ORZ�LQFRPH�GHYHORSLQJ�FRXQWULHV
�WUDGH�YDOXHV��7KLV�VLWXDWLRQ�FHUWDLQO\�OHDGV�WR�FXUUHQW�DFFRXQW�GH¿FLW�DQG�
EDODQFH�RI�SD\PHQW�SUREOHPV��7KH�H[DPLQDWLRQ�RI�WKH�WHUPV�RI�WUDGH�YDOXHV�GRHV�QRW�FRQ¿UP�WKH�6LQJHU�3UHELVFK�WKHVLV��EXW�LQ�
RUGHU�WR�PDNH�D�MXGJHPHQW�ORQJ�WHUP�GDWD�QHHGV�WR�EH�DQDO\]HG��7KH�7UDGH�)DFLOLWDWLRQ�$JUHHPHQW��ZKLFK�FDPH�LQWR�HIIHFW�LQ�������
DLPV�WR�HOLPLQDWH�WHFKQLFDO�EDUULHUV�RQ�WUDGH��+RZHYHU��WKHUH�DUH�VWLOO�SUREOHPV�WKDW�GHYHORSLQJ�FRXQWULHV�WR�GHDO�ZLWK�VXFK�DV�
UHVWULFWLYH� IRRG�VDIHW\�VWDQGDUGV�DQG� LQVXI¿FLHQW� WHFKQLFDO�FDSDFLW\� WR�FRPSO\�ZLWK� WKH� UHJXODWLRQV�DQG�VWDQGDUGV�VSHFL¿HG��
'HYHORSLQJ�FRXQWULHV� VKRXOG�GLYHUVLI\� WKHLU�FRPPRGLW\�SRUWIROLR�DQG� LQFUHDVH� WKH�VKDUH�RI�SURFHVVHG�FRPPRGLWLHV� LQ� WKHLU�
H[SRUWV��DQG�GHYHORSHG�FRXQWULHV�VKRXOG�LQFUHDVH�WKHLU�FRQWULEXWLRQ�WRZDUGV�FDSDFLW\�EXLOGLQJ�DQG�WHFKQLFDO�DLG��

:RUOG�7UDGH�2UJDQL]DWLRQ�5HIRUPV�DQG�7KHLU�,PSDFWV�RQ�WKH�$JULFXOWXUDO�
([SRUWV�RI�WKH�'HYHORSLQJ�&RXQWULHV
6LQDQ�dø)7dø��&HPDO�$7,&,
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7DUÜP�(NRQRPLVL�'HUJLVL
����7XUNLVK�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV�

,661�����������
KWWS���MRXUQDO�WDUHNRGHU�RUJ

7DUÕP�YH�7DUÕP�'ÕúÕ�6HNW|UOHUGH�øúVL]OLN�+LVWHULVL
�$KPHW�7D\IXU�$.&$1

�1HFPHWWLQ�(UEDNDQ�hQLYHUVLWHVL�8\JXODPDOÕ�%LOLPOHU�)DN�OWHVL�8OXVODUDUDVÕ�7LFDUHW�%|O�P���.RQ\D

g]HW

(NRQRPLN�úRN�VRQUDVÕ�LúVL]OLN�RUDQODUÕQÕQ�DUWPDVÕ��úRN�JHoWLNWHQ�VRQUD�WHNUDU�HVNL�VHYL\HVLQH�JHUL�G|QPHPHVL�
GXUXPXQD� LúVL]OLN� KLVWHULVL� GHQLOPHNWHGLU�� øúJ�F�� SL\DVDODUÕQGD� KLVWHUL�� SL\DVDQÕQ� JHOLúPLúOLN� GXUXPXQXQ�
EHOLUOHQPHVLQH� \DUGÕPFÕ� ROPDNWDGÕU�� *HOLúPLú� SL\DVDODUGD� KLVWHUL� HWNLVL� J|U�OPH]NHQ�� JHOLúPLúOLN� RUDQÕQÕQ�
G�úPHVL\OH� KLVWHUL� HWNLVL� DUWPDNWDGÕU�� dDOÕúPDGD� WDUÕP� VHNW|U�� YH� WDUÕP� GÕúÕ� VHNW|UOHUGH� LúVL]OLN� KLVWHULVL�
DUDúWÕUÕOPÕúWÕU��%X�DPDFD�\|QHOLN�����������\ÕOODUÕ�DUDVÕQGDNL�D\OÕN�YHULOHU�$XJPHQWHG�'LFNH\�)XOOHU�YH�3KLOOLSV�
3HUURQ�ELULP�N|N�WHVWOHUL� LOH�DQDOL]�HGLOPLúWLU��dDOÕúPDQÕQ�VRQXFXQD�J|UH�KHU� LNL�VHNW|UGH�GH� LúVL]OLN�KLVWHUL�
PHYFXW�ROPDNOD�ELUOLNWH��WDUÕP�GÕúÕ�VHNW|UOHUGH�QLVSHWHQ�GDKD�ID]OD�KLVWHUL�HWNLVL�EXOXQPDNWDGÕU�
$QDKWDU�NHOLPHOHU��øúJ�F��3L\DVDVÕ��+LVWHUL��%LULP�.|N�7HVWL��7DUÕP�6HNW|U���7DUÕP�'ÕúÕ�6HNW|U
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3D]DUOÕR÷OX�YH�dHYLN� ����� 7�UNL\H� 5DWFKHW�0RGHOL�øOH�
$QDOL]�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

%DUÕúÕN�YH�dHYLN� ����� 7�UNL\H� 'R÷UXVDO��<DUÕ�
3DUDPHWULN�9H�<DSÕVDO�
.ÕUÕOPDOÕ�%LULP�.|N�
7HVWOHUL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

<ÕODQFÕ� ����� 7�UNL\H� <DSÕVDO�9H�øoVHO�
.ÕUÕOPDOÕ�%LULP�.|N�
7HVWOHUL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

/HH� ����� 2(&'��ONHOHUL� /LQHHU�2OPD\DQ�3DQHO�
%LULP�.|N�7HVWL�

øúVL]OLN�KLVWHULVL�PHYFXW�
GH÷LOGLU��

&KDQJ�YH�/HH� ����� $YUXSD�%LUOL÷L�hONHOHUL� (úLN��7KUHVKROG��%LULP�
.|N�7HVWL�

)UDQVD��øWDO\D�YH�
$OPDQ\D¶GD�øúVL]OLN�
KLVWHULVL�PHYFXWWXU��

(QHU�YH�$UÕFD� ����� 7�UNL\H¶QLQ�GH�GDKLO�
ROGX÷X����hONH�

øNLQFL�1HVLO�3DQHO�
%LULP�.|N�7HVWOHUL�

øúVL]OLN�KLVWHULVL�PHYFXW�
GH÷LOGLU��

*�OR÷OX�YH�øVSLU� ����� 7�UNL\H� dRNOX�<DSÕVDO�.ÕUÕOPDOÕ�
3DQHO�%LULP�.|N�7HVWL�

6HNW|UHO�LúVL]OLN�RUDQODUÕQGD�
LúVL]OLN�KLVWHULVL�PHYFXWWXU��

2QXU� ����� 7�UNL\H� %LULP�.|N�7HVWL��
.RHQWHJUDV\RQ�7HVWL�9H�
1HGHQVHOOLN�7HVWL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

$UÕVR\� ����� 7�UNL\H� <DSÕVDO�.ÕUÕOPDOÕ�%LULP�
.|N�7HVWL��<DUÕ�
3DUDPHWULN�<|QWHP�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

%D\DW��.D\KDQ�YH�
.Ro\L÷LW�

����� 7�UNL\H� 'R÷UXVDO�%LULP�.|N�
7HVWOHUL��0DUNRZ�5HMLP�
'H÷LúLP�0RGHOL�

.Ro\L÷LW��%D\DW�YH�
7�IHNoL�

����� 7�UNL\H� *HQHOOHúWLULOPLú�'LFNH\�
)XOOHU�7HVWL��<XPXúDN�
*HoLúOL�2WRUHJUHVLI�
0RGHO��

��

7DUÕP�YH�7DUÕP�'ÕúÕ�6HNW|UOHUGH�øúVL]OLN�+LVWHULVL



øúVL]OLN�KLVWHULVL�PHYFXWWXU��

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

$YXVWXU\D�KDULFLQGH�LúVL]OLN�

.XOD�YH�$UVODQ� ����� 7�UNL\H� .ÕUÕOPDOÕ�3DQHO�/0�
%LULP�.|N�7HVWOHUL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

dÕQDU��$ND\�YH�<ÕOPD]� ����� 7�UNL\H� <DSÕVDO�.ÕUÕOPDOÕ�YH�
<DSÕVDO�.ÕUÕOPDVÕ]�
%LULP�.|N�7HVWL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

0HUFDQ��<XUWWDQoÕNPD]�
YH�dDNPDN�

����� 2(&'��ONHOHUL��
7�UNL\H��$YUXSD�

%LUOL÷L�hONHOHUL��*��
�ONHOHUL�

'R÷UXVDO�YH�<DSÕVDO�
.ÕUÕOPDOÕ�%LULP�.|N�
7HVWL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

0XQLU�YH�&KLQJ� ����� $V\D�hONHOHUL� %LULQFL�YH�øNLQFL�1HVLO�
3DQHO�%LULP�.|N�
7HVWOHU�

øúVL]OLN�KLVWHULVL�PHYFXW�
GH÷LOGLU��

g]NDQ�YH�$OWÕQVR\� ����� 7�UNL\H� 'R÷UXVDO�YH�'R÷UXVDO�
'ÕúÕ�hVVHO�<XPXúDN�
*HoLúOL�%LULP�.|N�7HVWL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

*�ULú��7LIWLNoLJLO�YH�
7ÕUDúR÷OX�

����� 7�UNL\H� /LQHHU�2OPD\DQ�%LULP�
.|N�7HVWOHUL�

øúVL]OLN�KLVWHULVL�PHYFXW�
GH÷LOGLU��

/L��5DQMEDU�YH�&KDQJ� ����� øWDO\D��øUODQGD��
øVSDQ\D��3RUWHNL]�YH�

<XQDQLVWDQ�

/LQHHU�2OPD\DQ�3DQHO�
%LULP�.|N�7HVWOHUL�

6DGHFH�<XQDQLVWDQ¶GD�
KLVWHUL�HWNLVL�PHYFXWWXU��

)XUXRND� ����� $V\D�3DVL¿N�hONHOHUL� 3DQHO�%LULP�.|N�
7HVWOHUL�

��$V\D�3DVL¿N��ONHVLQGH�
LúVL]OLN�KLVWHULVL�PHYFXWWXU��

%HNPH]�YH�g]SRODW� ����� 2(&'��ONHOHUL�YH�
7�UNL\H�

,SV��/OF�0Z��3DQHO�/P��
3DQHO�%LULP�.|N�
7HVWOHUL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

$÷D]DGH� ����� 7�UNL\H� %LULQFL�1HVLO�%LULP�.|N�
7HVWL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

.DK\DR÷OX��7�]�Q��
&H\ODQ�YH�(NLQFL�

����� $YUXSD�%LUOL÷L�
hONHOHUL�YH�7�UNL\H�

'R÷UXVDO�YH�'R÷UXVDO�
2OPD\DQ�%LULP�.|N�
7HVWOHUL��)RXULHU�$')��
)RXULHU�,36�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

0HQJ��6WUD]LFLFK�YH�
/HH�

����� 2(&'��ONHOHUL� .DOÕQWÕOÕ�(..�%LULP�
.|N�7HVWL�

��2(&'��ONHVLQGH�LúVL]OLN�
KLVWHULVL�PHYFXWWXU��

7RSDOKDQ��'XUXVR\�YH�
g]GHPLU�

����� 7�UNL\H� /XPVGDLQH�YH�3DSHOO�
�������%LULP�.|N�7HVWL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

7Dú�YH�8÷XU� ����� 7�UNL\H� 3DQHO�%LULP�.|N�7HVWL� øúVL]OLN�KLVWHULVL�PHYFXWWXU��
�

<$=$5� <,/� +('()�h/.(�/(5�� $1$/ø=�<g17(0ø� 6218d�
<ÕOGÕUÕP� ����� 7�UNL\H� <DSÕVDO�.ÕUÕOPDOÕ�%LULP�

.|N�7HVWL

�

$\DOD� ����� /DWLQ�$PHULND�hONHOHUL� <DSÕVDO�.ÕUÕOPDOÕ�%LULP�
.|N�7HVWL��

%LOGLULFL��(UVLQ��
7�UNPHQ�YH�<DOoÕQND\D�

����� 7�UNL\H� )DNW|U�$QDOL]L�

*|]J|U� ����� 7�UNL\H� 3DQHO�%LULP�.|N�
7HVWOHUL�

'ULWULVDNL�YH�'ULWULVDNL� ����� $YUXSD�%LUOL÷L�hONHOHUL� %LULQFL�1HVLO�3DQHO�
%LULP�.|N�7HVWOHUL�

øúVL]OLN�KLVWHULVL�PHYFXW�
GH÷LOGLU��

$UÕ��=HUHQ�YH�g]FDQ� ����� 8]DNGR÷X�hONHOHUL� %LULQFL�1HVLO�3DQHO�
%LULP�.|N�7HVWOHUL�

øúVL]OLN�KLVWHULVL�PHYFXW�
GH÷LOGLU��

'R÷UX� ����� $YUXSD�%LUOL÷L�hONHOHUL� øNLQFL�1HVLO�3DQHO�
%LULP�.|N�7HVWOHUL�

3RUWHNL]�<XQDQLVWDQ�YH�

KLVWHULVL�PHYFXW�GH÷LOGLU��
&KHQJ� ����� $YUXSD�%LUOL÷L�hONHOHUL� (VQHN�)RXULHU�3DQHO�

%LULP�.|N�7HVWL�
<XQDQLVWDQ��øUODQGD�YH�
øWDO\D¶GD�LúVL]OLN�KLVWHULVL�
PHYFXW�DQFDN��øVSDQ\D�YH�
3RUWHNL]¶GH�PHYFXW�
GH÷LOGLU���

6DUDo� ����� 7�UNL\H� <DSÕVDO�.ÕUÕOPDOÕ�YH�
<DSÕVDO�.ÕUÕOPDVÕ]�
%LULP�.|N�7HVWL�

øúVL]OLN�KLVWHULVL�PHYFXWWXU��

dL]HOJH����øúVL]OLN�+LVWHULVL�$QDOL]L�øoLQ�<DSÕODQ�dDOÕúPDODU��'HYDP�

��

$NFDQ���7DUÕP�(NRQRPLVL�'HUJLVL�������������



7DUDQDQ�OLWHUDW�U�J|VWHUPHNWHGLU�NL��oDOÕúPDODUGD�JHQHOOLNOH�LúVL]OLN�KLVWHULVL� LúJ�F��SL\DVDODUÕQGD�PHYFXW�GXUXPGDGÕU��
dDOÕúPDQÕQ�\|QWHP�NÕVPÕQGD��NXOODQÕODFDN�WHVWOHUOH�YH�GH÷LúNHQOHUOH�LOJLOL�ELOJL�YHULOPLúWLU��

��0$7(5<$/

dDOÕúPDGD�WDUÕP�GÕúÕ�LúVL]OLN�YHULOHUL�YH�WDUÕP�VHNW|U�QGHNL�LúVL]OLN�YHULOHUL��7�UNL\H�øVWDWLVWLN�.XUXPX
QGDQ�GHUOHQPLúWLU��
7DUÕP�VHNW|U�QGHNL�LúVL]OLN�RUDQÕQÕ�EXOPDN�LoLQ��7�UNL\H�øVWDWLVWLN�.XUXPX�WDUDIÕQGDQ�\D\ÕQODQDQ�WRSODP�LúJ�F��RUDQÕ��WDUÕP�GÕúÕ�
LúVL]OLN�RUDQÕQD�E|O�QP�ú�DUGÕQGDQ�����LOH�oDUSÕODUDN�WDUÕP�GÕúÕQGDNL�LúVL]OHULQ�VD\ÕVÕ�KHVDSODQPÕúWÕU��7DUÕP�GÕúÕQGDNL�LúVL]OHULQ�
VD\ÕVÕ��WRSODP�LúVL]OLN�VD\ÕVÕQGDQ�oÕNDUÕOPÕú�YH�WDUÕP�VHNW|U�QGHNL�LúVL]OHULQ�VD\ÕVÕ�KHVDSODQPÕúWÕU��7DUÕP�LúVL]OHULQLQ�LVH�WDUÕP�
LúJ�F�QH�RUDQODQPDVÕ\OD�WDUÕPVDO�LúVL]OLN�RUDQÕ�YHULOHULQH�XODúÕOPÕúWÕU��

dDOÕúPDGD�2FDN������±�7HPPX]������SHUL\RGX�DUDVÕQGDNL�D\OÕN�YHULOHU�7�UNL\H�øVWDWLVWLN�.XUXPX
QXQ�YHUL�KDYX]XQGDQ�
GHUOHQHUHN� NXOODQÕOPÕúWÕU�� g]HOOLNOH� WDUÕP� VHNW|U�QGH� PHYVLPOHULQ� HWNLVL� LOH� LúVL]OLN� RUDQODUÕQGD� FLGGL� GH÷LúLPOHU�
\DúDQDELOPHNWHGLU��%X�GH÷LúLNOLNOHULQ�RUWDGDQ�NDOGÕUÕOPDVÕ�YH�PHYVLPVHO�HWNLOHU�ID]OD�J|U�OG�÷��LoLQ��YHULOHU�|QFHOLNOH�PHYVLPVHO�
HWNLOHUGHQ�DUÕQGÕUÕOPÕúWÕU��%X�DUÕQGÕUPD�V�UHFLQGH�;������±�$5,0$�PHWRGX�NXOODQÕOPÕúWÕU��

��<g17(0

'H÷LúNHQOHU�PHYVLPVHOOLNWHQ�DUÕQGÕUÕOGÕNWDQ�VRQUD��ELULP�N|N�LoHUPH�GXUXPODUÕQÕQ�WHVSLWL�LoLQ�'��'LFNH\�YH�:��)XOOHU�
WDUDIÕQGDQ�JHOLúWLULOHQ�$XJPHQWHG�'LFNH\�)XOOHU�%LULP�.|N�7HVWL��3��3KLOOLSV�YH�3��3HUURQ�WDUDIÕQGDQ�JHOLúWLULOHQ�3KLOOLSV�3HUURQ�
%LULP�.|N�7HVWL� NXOODQÕOPÕúWÕU�� V|]� NRQXVX� WHVWOHUGH� VDELW� WHULP� LoHUHQ�� WUHQG�YH� VDELW� WHULP� LoHUHQ�YH� WUHQG�YH� VDELW� WHULP�
LoHUPH\HQ�RODP��]HUH��o�IDUNOÕ�GHQNOHP�NXOODQÕOPDNWDGÕU��dDOÕúPDPÕ]GD�VDELW�WHULPOL�YH�WUHQGOL�YH�VDELW�WHULPOL�ELULP�N|N�WHVWL�
GHQNOHPOHUL�NXOODQÕOPÕúWÕU��

'��'LFNH\�YH�:��)XOOHU��������GH÷LúNHQOHULQ�GXUD÷DQOÕ÷ÕQÕQ�VÕQDQPDVÕ�LoLQ�LON�RODUDN�'LFNH\�)XOOHU�%LULP�.|N�7HVWLQL�
JHOLúWLUPLúWLU��$UGÕQGDQ�GH÷LúNHQOHULQ�JHFLNPHOL�GH÷HUOHULQLQ�GH�GLNNDWH�DOÕQGÕ÷Õ�JHQHOOHúWLULOPLú�'LFNH\�)XOOHU�%LULP�.|N�7HVWLQL�
JHOLúWLUPLúOHUGLU��dDOÕúPDGD�EX�WHVWLQ�VRQ�KDOL�RODQ�*HQHOOHúWLULOPLú�'LFNH\�)XOOHU�%LULP�.|N�7HVWL�NXOODQÕOPÕúWÕU��'LFNH\�YH�
)XOOHU���������

� � � � � � � � ���
� � � � � � � � ���

�� QXPDUDOÕ� GHQNOHP� NDWVD\Õ� HWNLVLQLQ� EXOXQGX÷X� GXUXPODU� LoLQ�� �� QXPDUDOÕ� GHQNOHP� LVH� NDWVD\Õ� YH� WUHQG� HWNLVLQLQ�
EXOXQGX÷X� GXUXPODU� LoLQ� NXOODQÕODQ� GHQNOHPGLU�� %X� GHQNOHPOHULQ� o|]�P�QGH� (Q� .�o�N� .DUHOHU� \|QWHPL� NXOODQÕODUDN� ��
NDWVD\ÕVÕQÕQ�GH÷HUL�YH�VWDQGDUW�KDWDVÕQÕQ�EXOXQPDVÕ�DPDoODQPDNWDGÕU��%X�NDSVDPGD�HOGH�HGLOHQ�GH÷HU�'LFNH\�)XOOHU�WDUDIÕQGDQ�
ROXúWXUXODQ�')�dL]HOJH�GH÷HUOHUL\OH�NDUúÕODúWÕUÕOÕS�GH÷LúNHQLQ�GXUD÷DQ�ROXS�ROPDGÕ÷ÕQD�NDUDU�YHULOPHNWHGLU����NDWVD\ÕVÕ��
D�HúLW�LVH�
GH÷LúNHQLQ�VHULVLQGH�ELULP�N|N�EDUÕQGÕ÷Õ�YH�GXUD÷DQ�ROPDGÕ÷Õ�VRQXFX�RUWD\D�oÕNDUNHQ��V|]�NRQXVX�GH÷HULQ��
GDQ�N�o�N�oÕNPDVÕ�
GXUXPXQGD�VHULQLQ�ELULP�N|N�LoHUPHGL÷L�YH�GXUD÷DQ�ROGX÷X�VRQXFX�oÕNPDNWDGÕU��<DQL�

+ � ��� ����������6HULGH�ELULP�N|N�YDUGÕU��GXUD÷DQ�GH÷LOGLU��

+  ��������������6HULGH�ELULP�N|N�\RNWXU��VHUL�GXUD÷DQGÕU�VRQXFX�oÕNDUÕOPDNWDGÕU����

3��3KLOOLSV�YH�3��3HUURQ��������\DSWÕNODUÕ�oDOÕúPDGD��KDWD�WHULPOHULQGHNL�NRUHODV\RQODUD�GX\DUOÕ�RODQ�WHVW�JHOLúWLUPLúWLU��%X�
EDNÕPGDQ�$XJPHQWHG�'LFNH\�)XOOHU�%LULP�.|N�7HVWLQGHQ�IDUNOÕODúPDNWDGÕU��3KLOLSV�3HUURQ�%LULP�.|N�7HVWLQLQ�NXOODQGÕ÷Õ�IRUP�O�
��QXPDUDOÕ�IRUP�O�RODUDN�J|VWHULOPHNWHGLU��

� � � � � � � � ���

*HQHOOHúWLULOPLú� 'LFNH\� )XOOHU� %LULP� .|N� 7HVWL� YH� 3KLOOLSV� 3HUURQ� %LULP� .|N� 7HVWL� \DSÕVDO� NÕUÕOPDODUÕ� GLNNDWH�
DOPDPDNWDGÕU�� <DSÕVDO� NÕUÕOPDODUÕ� GLNNDWH� DODQ� ����� \ÕOÕQGD� 3�� 3HUURQ� WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� 3HUURQ�� WHVWLQGH� \DSÕVDO�
NÕUÕOPDODUÕQ�|QFHGHQ�ELOLQGL÷LQL�YDUVD\PDNWDGÕU��(��=LYRW�YH�'��:��.��$QGUHZV��������WDUDIÕQGDQ�JHOLúWLULOHQ�=LYRW�$QGUHZV�
%LULP�.|N�7HVWL�LVH��\DSÕVDO�NÕUÕOPDODUÕ�GÕúVDO�NDEXO�HWPHPHNWH�YH�|QFHGHQ�ELOLQPHGL÷LQL�YDUVD\PDNWDGÕU��dLoHN�Y�G��������������
=LYRW�$QGUHZV�%LULP�.|N�7HVWLQGH���QXPDUDOÕ�GHQNOHP�NXOODQÕODUDN�GH÷LúNHQOHULQ�GXUD÷DQOÕ÷ÕQÕ�DQDOL]�HWPHNWHGLU��=LYRW�YH�
$QGUHZV���������

� � � � � � � � ���

6|]�NRQXVX�IRUP�ODV\RQODUOD�7�UNL\H�WDUÕP�YH�WDUÕP�GÕúÕ�LúJ�F��SL\DVDVÕQGD�LúVL]OLN�KLVWHULVLQLQ�PHYFXGL\HWL�DUDúWÕUÕOPÕú�
YH�VRQXoODU�oDOÕúPDQÕQ�DPSLULN�EXOJXODU�NÕVPÕQGD�UDSRUODQPÕúWÕU�

��

7DUÕP�YH�7DUÕP�'ÕúÕ�6HNW|UOHUGH�øúVL]OLN�+LVWHULVL
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0HYVLPVHOOLNWHQ�DUÕQGÕUÕODQ�WDUÕP�VHNW|U�QGH�YH�WDUÕP�GÕúÕ�VHNW|UOHUGH�LúVL]OLN�RUDQÕ�JUD¿N��
GH�YHULOPHNWHGLU��

*UD¿N��� LQFHOHQGL÷LQGH�� WDUÕP�GÕúÕ� VHNW|UOHUGH� LúVL]OLN�RUDQÕQÕQ��������DUDVÕQGD�KDUHNHW� HWWL÷L�J|U�OPHNWHGLU��7DUÕP�
VHNW|U�QGHNL�LúVL]OLN�RUDQÕ�LVH�������RUDQÕ�DUDVÕQGD�KDUHNHW�HWPHNWHGLU��6|]�NRQXVX�LNL�LúVL]OLN�RUDQÕ�DUDVÕQGDNL�IDUN�LVH������
DUDVÕQGD�JHUoHNOHúPHNWHGLU��g]HOOLNOH������\ÕOÕQGD�$PHULND�%LUOHúLN�'HYOHWOHUL�PHUNH]OL�\DúDQDQ�YH�NÕVD�V�UHGH�N�UHVHO�NUL]�
PDKL\HWL�ND]DQDQ�0RUWJDJH�.UL]LQGHQ�VRQUD�KHU�LNL�LúVL]OLN�RUDQÕ�GD�UHNRU�VHYL\H\H�\�NVHOPLúWLU��.UL]LQ�HWNLOHULQLQ�D]DOPDVÕ�LOH�
G�úHQ�LúVL]OLN�RUDQODUÕ������\ÕOÕQGD�WHNUDU�DUWÕú�WUHQGLQH�JLUPLúWLU��

*UD¿N� �
GH� QRNWDODUOD� LIDGH� HGLOHQ� JUD¿N� WDUÕP� YH� WDUÕP� GÕúÕ� VHNW|UOHUGH� ROXúDQ� LúVL]OLN� RUDQÕ� DUDVÕQGDNL� IDUNÕ�
J|VWHUPHNWHGLU��6|]�NRQXVX�LNL�VHNW|UGH�PHYFXW�RODQ�LúVL]OLN�RUDQODUÕ�DUDVÕQGDNL�IDUN�������N�UHVHO�NUL]LQH�NDGDU�G�úPH�WUHQGLQH�
JLUVH�GH�NUL]LQ�HWNLVL\OH�ELUOLNWH�DUWPD\D�EDúODPÕúWÕU��%X�GXUXP�GD������NUL]LQLQ�WDUÕP�GÕúÕ�VHNW|UOHUGH�GDKD�HWNLOL�ROGX÷XQX�
J|VWHUPHNWHGLU�������NUL]LQLQ�HWNLOHULQLQ�JHoPHVL�LOH�WDUÕP�YH�WDUÕP�GÕúÕ�VHNW|UOHUGHNL�LúVL]OLN�RUDQÕ�IDUNÕ�WHNUDU�D]DOÕú�WUHQGLQH�
JLUPHNWHGLU��

���
úHU�J|]OHPGHQ�ROXúDQ�WDUÕP�VHNW|U�QH�YH�WDUÕP�GÕúÕ�VHNW|UOHUH�DLW�LúVL]OLN�RUDQÕ�GH÷LúNHQOHULQH�DLW�DoÕNOD\ÕFÕ�GH÷HUOHU�
dL]HOJH��
GH�YHULOPHNWHGLU��

7DUÕP�VHNW|U�QGH�YH�WDUÕP�GÕúÕ�VHNW|UOHUGH�LúVL]OLN�RUDQODUÕ�\XNDUÕGD�WDQÕPODQPÕúWÕU��%X�GH÷LúNHQOHUGH�KLVWHUL�HWNLVLQLQ�
JHoHUOLOL÷L�ELULP�N|N�WHVWOHUL�\DUGÕPÕ�LOH�DQDOL]�HGLOHFHNWLU��dDOÕúPDGD�NXOODQÕODQ�ELULP�N|N�WHVWOHULQH�LOLúNLQ�WHRULN�ELOJLOHU��\|QWHP�
E|O�P�QGH�YHULOPHNWHGLU�

7�UNL\H� LúJ�F��SL\DVDVÕQÕQ� WDUÕP�VHNW|U��YH� WDUÕP�GÕúÕ�VHNW|UOHUH�DLW� LúVL]OLN�RUDQÕ�GH÷LúNHQOHULQGH�3KLOOLSV�3HUURQ�YH�
$XJPHQWHG�'LFNH\�)XOOHU�%LULP�.|N� WHVWOHUL�NXOODQÕODUDN��KLVWHUL� HWNLVLQLQ�PHYFXGL\HWL�DQDOL]�HGLOPLúWLU��%XOXQDQ�GH÷HUOHU�
DúD÷ÕGDNL�dL]HOJHODUGD�J|VWHULOPHNWHGLU�
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$')�WHVWL�NDSVDPÕQGD���QXPDUDOÕ�GHQNOHP�VRQXoODUÕQD�J|UH�WDUÕP�VHNW|U�QGH�YH�WDUÕP�GÕúÕ�VHNW|UOHUGH�LúVL]OLN�KLVWHULVL�

PHYFXWWXU��7DUÕP�VHNW|U�QH�DLW� LVWDWLVWLN�GH÷HUOHULQGH�� WDUÕP�GÕúÕ�VHNW|UOHUH�NÕ\DVOD�KHVDSODQDQ�WHVW� LVWDWLVWLN�GH÷HUL�YH�NULWLN�
GH÷HUOHU�DUDVÕQGDNL�IDUN�GDKD�D]�ROGX÷XQGDQ��QLVSHWHQ�GDKD�GXUD÷DQ�\DSÕGDGÕU��+LVWHUL�HWNLVL�GXUD÷DQOÕN�LOH�|Oo�OG�÷�QGHQ��WDUÕP�
VHNW|U�QGH�LúVL]OLN�KLVWHULVL��WDUÕP�GÕúÕ�VHNW|UOHUH�NÕ\DVOD�GDKD�D]�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU�

3KLOOLSV�3HUURQ�%LULP�.|N�7HVWL�VRQXoODUÕQD�J|UH��VDELW�WHULP�YH�WUHQG�LoHUHQ�PRGHO�GLNNDWH�DOÕQGÕ÷ÕQGD��WDUÕP�VHNW|U�QGH�
YH�WDUÕP�GÕúÕ�VHNW|UOHUGH�LúVL]OLN�KLVWHULVL�PHYFXWWXU��7DUÕP�VHNW|U�QH�DLW�LVWDWLVWLN�GH÷HUOHULQGH��WDUÕP�GÕúÕ�VHNW|UOHUH�NÕ\DVOD�
KHVDSODQDQ�WHVW�LVWDWLVWLN�GH÷HUL�YH�NULWLN�GH÷HUOHU�DUDVÕQGDNL�IDUN�GDKD�D]�ROGX÷XQGDQ��QLVSHWHQ�GDKD�GXUD÷DQ�\DSÕGD�ROXS��WDUÕP�
GÕúÕ�VHNW|UOHUGH�LúVL]OLN�KLVWHUL�HWNLVL�GDKD�EHOLUJLQGLU�

$')�%LULP�.|N�7HVWLQGH���QXPDUDOÕ�GHQNOHPLQ�X\JXODQGÕ÷Õ�VDELW�WHULP�HWNLVLQLQ�PHYFXW�ROGX÷X�IRUP�OH�J|UH��WDUÕP�
VHNW|U�QH�DLW�LVWDWLVWLN�GH÷HUOHULQGH��WDUÕP�GÕúÕ�VHNW|UOHUH�NÕ\DVOD�KHVDSODQDQ�WHVW�LVWDWLVWLN�GH÷HUL�YH�NULWLN�GH÷HUOHU�DUDVÕQGDNL�IDUN�
GDKD�D]�ROGX÷X�YH�RODVÕOÕN�GH÷HULQLQ�GDKD�G�ú�N�oÕNWÕ÷Õ�WHVSLW�HGLOPLúWLU��%X�NDSVDPGD�WDUÕP�VHNW|U�QGH�LúVL]OLN�KLVWHULVL�PHYFXW�
ROPDNOD�ELUOLNWH��KLVWHUL�HWNLVL�WDUÕP�GÕúÕ�VHNW|UOHUGHQ�GDKD�D]�GXUXPGDGÕU�
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7DUÕP�YH�7DUÕP�'ÕúÕ�6HNW|UOHUGH�øúVL]OLN�+LVWHULVL



6RQ�RODUDN�dL]HOJH��
GD�LVH�3KLOOLSV�3HUURQ�%LULP�.|N�7HVWL�VDELW�WHULP�HWNLVLQLQ�PRGHOH�GDKLO�HGLOGL÷L�GXUXPGD�GD�WDUÕP�
VHNW|U�QH�DLW�LVWDWLVWLN�GH÷HUOHULQGH��WDUÕP�GÕúÕ�VHNW|UOHUH�NÕ\DVOD�KHVDSODQDQ�WHVW�LVWDWLVWLN�GH÷HUL�YH�NULWLN�GH÷HUOHU�DUDVÕQGDNL�IDUN�
GDKD�D]�ROGX÷X�YH�RODVÕOÕN�GH÷HULQLQ�GDKD�G�ú�N�oÕNWÕ÷Õ�WHVSLW�HGLOPLúWLU��<DSÕODQ�LNL�GXUXPOX�YH�LNL�WHVWOL�DQDOL]GH�oÕNDQ�VRQXoODU�
WDUÕP�VHNW|U�QGH��WDUÕP�GÕúÕ�VHNW|UOHUH�NÕ\DVOD�GDKD�D]�KLVWHUL�HWNLVLQLQ�EXOXQGX÷XQX�J|VWHUPHNWHGLU���

=LYRW�$QGUHZV�%LULP�.|N�7HVWL��=$��VRQXoODUÕ�GD�*HQHOOHúWLULOPLú�'LFNH\�)XOOHU�%LULP�.|N�7HVWL�YH�3KLOOLSV�3HUURQ�%LULP�
.|N�7HVWL�VRQXoODUÕ�LOH�X\XPOX�oÕNPDNWDGÕU��=$�WHVWLQH�J|UH�WDUÕPVDO�LúVL]OLN�YH�WDUÕP�GÕúÕ�LúVL]OLN�RUDQODUÕ�KLVWHUL�LoHUPHNWHGLU��
7DUÕP�LúVL]OLN�RUDQÕ�LVH�WDUÕP�GÕúÕ�LúVL]OLN�RUDQÕQD�NÕ\DVOD�GDKD�D]�KLVWHUL�HWNLVL�LoHUPHNWHGLU�

��6218d�YH�'(ö(5/(1'ø50(

dDOÕúPDGD�2FDN������±�7HPPX]������G|QHPL�DUDVÕQGDNL�D\OÕN�WDUÕP�SL\DVDVÕ�LúVL]OLN�RUDQÕ�YH�WDUÕP�GÕúÕ�SL\DVDODUÕQ�
LúVL]OLN�RUDQODUÕ�NXOODQÕODUDN��V|]�NRQXVX�SL\DVDODUGD�LúVL]OLN�KLVWHULVLQLQ�JHoHUOLOL÷L�DQDOL]�HGLOPLúWLU��0H\GDQD�JHOHQ�HNRQRPLN�
úRNODUÕQ� LúVL]OLN�RUDQODUÕ��]HULQGHNL�NDOÕFÕ� HWNLVL� DQODPÕQD�JHOHQ� LúVL]OLN�KLVWHULVLQLQ��KHU� LNL�YHUL� VHWLQGH�GH�PHYFXW�ROGX÷X�
EXOXQPXúWXU��%X�GXUXP��WDUDQDQ�OLWHUDW�UGHNL�7�UNL\H�LúJ�F��SL\DVDVÕQGD�LúVL]OLN�KLVWHULVLQLQ�JHoHUOL�ROGX÷X�VRQXFXQD�XODúDQ�
oDOÕúPDODUOD�EHQ]HUOLN�J|VWHUPHNWHGLU��%X�VRQXo�oDOÕúPDQÕQ�JLULú�NÕVPÕQGD�JHoHQ�WDKPLQOHUOH�GH�X\XP�J|VWHUPHNWHGLU�

dDOÕúPDGD�XODúÕOPDN�LVWHQHQ�VRQXo�YH�oDOÕúPDQÕQ�DPDFÕQD�HVDV�WHúNLO�HGHQ�GXUXP�LVH��WDUÕP�VHNW|U��YH�WDUÕP�GÕúÕQGD�NDODQ�
GL÷HU�VHNW|UOHULQ�LúVL]OLN�KLVWHULOHULQLQ�NDUúÕODúWÕUÕOPDVÕGÕU��6|]�NRQXVX�LNL�YHUL�VHWL�LOH�LúVL]OLN�KLVWHULVLQLQ�JHoHUOL�ROGX÷X�DQFDN�
WDUÕP�VHNW|U�Q�Q��WDUÕP�GÕúÕ�VHNW|UOHUH�NÕ\DVOD�GDKD�D]�KLVWHUL�HWNLVLQL�LoHUGL÷L�VRQXFXQD�XODúÕOPÕúWÕU��%X�GXUXP�GD�����������
\ÕOODUÕ�DUDVÕQGD�HNRQRPLN�úRNODUGD��WDUÕP�VHNW|U�Q�Q�WDUÕP�GÕúÕ�VHNW|UOHUH�NÕ\DVOD�GDKD�LVWLNUDUOÕ�ROGX÷XQX�J|VWHUPHNWHGLU��

dDOÕúPDQÕQ�YHULOHULQLQ�JHoHUOL�ROGX÷X�SHUL\RWWD�\DúDQDQ�NUL]OHU�¿QDQV�SL\DVDVÕ��]HULQH�ROGX÷XQGDQ��WDUÕP�GÕúÕ�VHNW|UOHUGH�
KLVWHUL� HWNLVLQLQ� GDKD� ID]OD� J|U�OPHVLQLQ� QRUPDO� ROGX÷X� G�ú�Q�OPHNWHGLU�� %X� NDSVDPGD� X\JXODQPDVÕ� SODQODQDQ� LVWLKGDP�
VWUDWHMLOHUL�JHQHO�RODUDN�WDUÕP�GÕúÕ�VHNW|UOHUH�\|QHOLN�X\JXODQÕUVD��N�P�ODWLI�ED]GD�LúJ�F��SL\DVDVÕQÕQ�GDKD�ROXPOX�HWNLOHQHFH÷L�
G�ú�Q�OPHNWHGLU��

dDOÕúPDGD� VHNW|UOHU�� JHQHO� RODUDN� WDUÕP� VHNW|U�� YH� WDUÕP� GÕúÕ� VHNW|UOHU� ROPDN� �]HUH� LNL\H� D\UÕOPÕúWÕU�� dDOÕúPDQÕQ�
JHOLúWLULOPHVL�LoLQ��WDUÕP�GÕúÕ�VHNW|UOHU�GH�NHQGL�LoHULVLQGH�JUXSODQGÕUÕOÕS��VHNW|UHO�ED]GD�LúVL]OLN�KLVWHULVLQLQ�DQDOL]L�\DSÕOPDVÕ��
LúJ�F��SL\DVDVÕ�DoÕVÕQGDQ�GDKD�NDSVD\ÕFÕ�SROLWLND�|QHUPHOHULQGH�EXOXQXOPDVÕQÕ�NROD\ODúWÕUDFDNWÕU��dDOÕúPDGDQ�oÕNDUÕODQ�VRQXFD�
J|UH��WDUÕP�GÕúÕ�VHNW|UOHUH�\|QHOLN�LVWLKGDP�SROLWLNDODUÕQÕQ�X\JXODQPDVÕQÕQ�HNRQRPL�YH�LúJ�F��SL\DVDVÕ�DoÕVÕQGDQ�GDKD�YHULPOL�
RODFD÷Õ�G�ú�Q�OPHNWHGLU�

dDOÕúPDQÕQ� VRQXoODUÕ� J|VWHUPHNWHGLU� NL� 7�UNL\H� LúJ�F�� SL\DVDVÕQGD� LúVL]OLN� KLVWHULVL� PHYFXWWXU�� 'ROD\ÕVÕ� LOH� LúJ�F��
SL\DVDODUÕQD�\|QHOLN�RODQ�VÕNÕQWÕODUÕQ�DúÕOPDVÕ��LúVL]OLN�KLVWHULVLQL�JHoHUVL]�NÕODFDN�YH�LúJ�F��SL\DVDVÕ�NUL]OHUH�GDKD�GD\DQÕNOÕ�KDOH�
JHOHFHNWLU��øúVL]OLN�KLVWHULVLQLQ�JHoHUVL]�RODELOPHVL�LoLQ��Lú�DUDPD�V�UHOHULQLQ�NÕVDOWÕOPDVÕ�LoLQ�G�]HQOHPH�\DSÕOPDVÕ�JHUHNPHNWHGLU��
%X� NDSVD� GH÷HUOHQGLULOGL÷LQGH�� 7�UNL\H� LúJ�F�� SL\DVDVÕQGD� LúVL]� NDODQ� ELUH\OHUH� \|QHOLN� VRV\DO� \DUGÕPODU� X]XQ� V�UHOL� YH�
NDSVDPOÕGÕU��øúVL]OLN�PDDúÕQÕQ�X]XQ�V�UHOL�|GHQPHVL�YH�VRV\DO�\DUGÕPODUÕQ�ID]ODOÕ÷Õ��LúVL]�NDODQ�ELUH\OHULQ�Lú�DUDPD�V�UHOHULQGH�
UDKDWODPDODUÕQD�YH�Lú�NRQXVXQGD�GDKD�VHoLFL�ROPDODUÕQD�VHEHS�ROPDNWDGÕU��%X�GXUXP�GD�LúVL]�NDOPD�VRQUDVÕQGD�JHoHQ�V�UH\L�
DUWÕUDUDN��LúVL]OLN�KLVWHULVLQLQ�JHoHUOL�ROPDVÕQD�NDWNÕ�VD÷ODPDNWDGÕU��

7DUÕP�VHNW|U�QGH�GH�\DSÕODFDN�ED]Õ�G�]HQOHPHOHUOH�WDUÕPVDO�SL\DVDODUGD�LúVL]OLN�KLVWHULVLQLQ�JHoHUVL]�NÕOÕQPDVÕ�P�PN�Q�
RODELOHFHNWLU��7DUÕP�VHNW|U�QGH�KDNLP�RODQ�LVWLKGDP�\DSÕVÕ�NDOL¿NDV\RQX�ROPD\DQ�LúJ�F�QH�\|QHOLNWLU��%X�GXUXP�GD�NUL]OHUGHQ�
VRQUD�WDUÕP�VHNW|U�QGH�GDUDOPD�PH\GDQD�JHOGL÷LQGH��LúVL]OL÷LQ�X]XQ�V�UPHVLQH�QHGHQ�ROPDNWDGÕU��$QFDN�DJURSDUN�N�OW�U�Q�Q�
WDUÕP�SL\DVDVÕQD�ND]DQGÕUÕOPDVÕ��WDUÕPVDO�LúJ�F�QH�NDOL¿NDV\RQ�ND]DQGÕUDFDN�YH�NUL]OHUH�NDUúÕ�GDKD�GD\DQÕNOÕ�YH�QLWHOLNOL�\DSÕ\D�
E�U�QG�UHFHNWLU��0HWLQ�YH�dHOLN�������������%X�GXUXP�GD�WDUÕP�VHNW|U�QGH�LúVL]OLN�KLVWHULVL�HWNLVLQLQ�D]DOPDVÕQD�QHGHQ�RODFDNWÕU��

� 7DUÕP� GÕúÕ� VHNW|UOHUGH� GH� \DSÕODFDN� G�]HQOHPHOHU� LúVL]OLN� KLVWHULVLQLQ� D]DOPDVÕQD� QHGHQ� RODELOHFHNWLU�� $QFDN�
N�UHVHOOHúPH� LOH�ELUOLNWH�KÕ]�ND]DQDQ� WHNQRORML� DNÕPÕ� LúVL]OLN�KLVWHUL� HWNLVLQLQ� DUWPDVÕQD�QHGHQ�ROPDNWDGÕU��g]HOOLNOH� VDQD\L�
�UHWLPLQGH� ³HQG�VWUL� ���´�PRGHOLQH� JHoPH� KD]ÕUOÕNODUÕ�� �UHWLP� V�UHoOHULQGH� HPHN� IDNW|U�Q�Q� D÷ÕUOÕ÷ÕQÕQ� D]DOPDVÕQD� QHGHQ�
ROPDNWDGÕU��'ROD\ÕVÕ�LOH��UHWLP�VLVWHPOHULQGH�HQG�VWUL�����PRGHOLQH�JHoLOPHVLQGH�X\JXODQDFDN�SROLWLNDODUGD��7�UNL\H�LúJ�F��
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SUR¿OL�GLNNDWH�DOÕQPDOÕGÕU��%X�NDSVDPGD�X\JXODQPDVÕ�SODQODQDQ�V�UHoOHU�\HQLGHQ�J|]GHQ�JHoLULOPHOLGLU��
øúVL]OLN�KLVWHULVLQLQ�JHoHUOL�ROPDVÕQD�\DUGÕPFÕ�RODQ�GL÷HU� VHEHS� LVH�H÷LWLP�VLVWHPLGLU��g]HOOLNOH�DUD�HOHPDQ� LKWL\DFÕQD�

\|QHOLN�DoÕN�YH�VHNW|UOHULQ�GXUXPX�GLNNDWH�DOÕQDUDN�YH�KDWWD�DUD�HOHPDQ�\HWLúWLUHQ�H÷LWLP�NXUXPODUÕQÕQ�\|QHWLPLQGH�VDQD\L�
NDWÕOÕPFÕODUÕQD�GD� V|]�KDNNÕQÕQ�YHULOPHVL�� VDQD\L�H÷LWLP� LúELUOL÷LQLQ�JHOLúPHVLQH�YH� Lú� DUDPD� V�UHOHULQLQ�NÕVDOPDVÕQD�QHGHQ�
RODFDNWÕU��

7�UNL\H
QLQ�FR÷UD¿�\DSÕVÕ�YH�XOXVODUDUDVÕ�LOLúNLOHUL��LúVL]OLN�KLVWHULVLQLQ�JHoHUOL�ROPDVÕQD�NDWNÕ�VD÷ODPDNWDGÕU��6XUL\H
GH�
\DúDQDQ�Lo�NDUÕúÕNOÕN�VHEHEL�LOH�7�UNL\H
QLQ�NRQWUROV�]�J|oH�PDUX]�NDOPDVÕ�LúJ�F��SL\DVDVÕQÕQ�\DSÕVÕQÕ�ER]PDNWDGÕU��%X�W�U�VRV\DO�
YH�SROLWLN�EHNOHQPH\HQ�JHOLúPHOHUH�NDUúÕ�|QOHP�DOÕQPDVÕ�YH�HPHN�VHNW|U�Q��NRUXPD\D�\|QHOLN�WHGELUOHULQ�DOÕQPDVÕ��Lú�DUDPD�
V�UHOHULQLQ�NÕVDOPDVÕQD�YH�LúVL]OLN�KLVWHULVLQLQ�JHoHUOLOL÷LQLQ�D]DOPDVÕQD�QHGHQ�RODFDNWÕU��*HQHO�RODUDN�WDUÕP�YH�WDUÕP�GÕúÕ�LúJ�F��
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(YDOXDWLRQ�RI�WKH�'LVWULEXWLRQ�RI�3XEOLF�$JULFXOWXUDO�,QYHVWPHQWV�:LWK�*LQL�&RHI¿FLHQW��
DQ�$QDO\VLV�RQ�1RUWKHDVW�$QDWROLD�5HJLRQ������������
$EVWUDFW

,Q�WKLV�VWXG\��WKH�OHYHO�RI�XQHTXDO�GLVWULEXWLRQ�RI�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�LQ�WKH�SURYLQFHV�RI�WKH�1RUWKHDVW�
$QDWROLD��75$��UHJLRQ�DQG�VXEUHJLRQV�EHWZHHQ�WKH�\HDUV�RI������DQG������LV�FDOFXODWHG�XVLQJ�WKH�*LQL�LQGH[��
7KH�HPSLULFDO�HYLGHQFH�VKRZV�WKDW�WKH�*LQL�FRHI¿FLHQW�YDOXHV�RI�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�LQ�WKH�75$�
UHJLRQ�DQG�WKH�75$��DQG�75$��VXEUHJLRQV�ZHUH�UHODWLYHO\�ORZ�DW�WKH�EHJLQQLQJ�RI�WKH�SHULRG�LQ�TXHVWLRQ��7KDW�LV�
WR�VD\��WKH�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�ZHUH�GLVWULEXWHG�HTXDOO\�DPRQJ�WKH�SURYLQFHV��EXW�LQHTXDOLW\�KDV�
LQFUHDVHG�DV�WKH�FRHI¿FLHQW�YDOXHV�KDYH�LQFUHDVHG�GXULQJ�WKLV�SHULRG��7KH�DYHUDJH�*LQL�FRHI¿FLHQW�YDOXHV�DUH�
FDOFXODWHG��������������DQG�������IRU�75$��75$��DQG�75$��UHVSHFWLYHO\�EHWZHHQ�WKH�\HDUV������DQG�������
7KLV� SURYHV� WKDW� 75$�� UHJLRQ� LV� ZKHUH� WKH� SXEOLF� DJULFXOWXUDO� LQYHVWPHQWV� DUH� UHODWLYHO\� PRUH� HTXDOO\�
GLVWULEXWHG��ZKHUHDV�75$��UHJLRQ�LV�ZKHUH�WKH�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�DUH�PRUH�XQHTXDOO\�GLVWULEXWHG�
DPRQJ�WKRVH�WKUHH�UHJLRQV��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�*LQL�FRHI¿FLHQW�GHFRPSRVLWLRQ�DQDO\VLV��LW�LV�FRQFOXGHG�
WKDW�WKH�FRQWULEXWLRQ�RI�WKH�LQWHUUHJLRQDO�LQHTXDOLW\�WR�WKH�WRWDO�LQHTXDOLW\�GHFUHDVHV��ZKLOH�WKH�LQWUDUHJLRQDO�
LQHTXDOLW\�DQG�RYHUODS�LQFUHDVH�
.H\�ZRUGV��*LQL�&RHI¿FLHQW��3XEOLF�$JULFXOWXUDO�,QYHVWPHQWV��1RUWKHDVWHUQ�$QDWROLD�5HJLRQ�

��*ø5øù

%LU� �ONHQLQ� oHúLWOL� E|OJHOHULQGH� J|U�OHQ� KHU� oHúLW� HúLWVL]OLN� RODUDN� QLWHOHQGLULOHQ� E|OJHVHO� GHQJHVL]OLN� ROJXVX�� EXJ�Q�
JHOLúPLú�YH�JHOLúPHNWH�RODQ�W�P��ONHOHUGH�D]�\D�GD�oRN��DPD�PXWODND�EXOXQPDNWDGÕU��%|OJHVHO�GHQJHVL]OLN��HNRQRPLOHU��]HULQGH�
LNL�|QHPOL�QRNWDGD�ROXPVX]�VRQXoODU�RUWD\D�oÕNDUPDNWDGÕU��%XQODUGDQ�ELULQFLVL��ND\QDNODUÕQ�HWNLQ�NXOODQÕPÕQÕQ�VD÷ODQDPDPDVÕ�
RODUDN�LIDGH�HGLOPHNWHGLU��+HU�HNRQRPLQLQ�o|]�P�EXOPDN�]RUXQGD�ROGX÷X�WHPHO�HNRQRPLN�VRUXQODUGDQ�ELULVL�RODQ�ND\QDNODUÕQ�
WDP�NXOODQÕPÕQÕQ�VD÷ODQPDVÕ��JHQLú�DQODPGD�W�P��UHWLP�IDNW|UOHULQLQ��UHWLPH�NDWÕOPDVÕ��GDU�DQODPGD�LVH�VDGHFH��ONHGHNL�W�P�
LúJ�F�Q�Q��UHWLPGH�J|UHY�DOPDVÕ�RODUDN�WDQÕPODQPDNWDGÕU��%LU��ONH�LoHULVLQGH�QLVSL�RODUDN�JHUL�NDOPÕú�E|OJHGH�LúVL]OHULQ�YDUOÕ÷Õ��R�
�ONHOHUGH�HNVLN�LVWLKGDP�KDOLQLQ�YDUOÕ÷ÕQÕ�LIDGH�HWPHNWHGLU��%X�GXUXP�LVH�V|]�NRQXVX��ONHGH�WRSODP��UHWLP�G�]H\L�YH�GROD\ÕVÕ\OD�
UHIDK�G�]H\LQLQ��HULúLOHELOHFHN�G�]H\LQ�DOWÕQGD�JHUoHNOHúPHVL�DQODPÕQD�JHOPHNWHGLU��%|OJHVHO�GHQJHVL]OL÷LQ�GR÷XUGX÷X�LNLQFL�
ROXPVX]�VRQXo�LVH��JHUL�NDOPÕú�E|OJHOHUGH�HNRQRPLN�IDDOL\HWOHULQ�G�ú�N�ROPDVÕ�QHGHQL\OH�Q�IXVXQ�GDKD�JHOLúPLú�E|OJHOHUH�J|o�
HWPHVLQLQ�\DUDWWÕ÷Õ�VRV\DO�SUREOHPOHU�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��%X�W�U�Q�IXV�KDUHNHWOHULQLQ�JHQo�YH�JLULúLPFL�UXKD�VDKLS�DNWLI�
HOHPDQODUÕQÕ�ND\EHWPHVL�YH�J|o�HGHQ�NLúLOHULQ��UHWLPGH�QHGHQ�ROGXNODUÕ�NDWPD�GH÷HU�YH�EXQD�LODYH�RODUDN�GD�D]DODQ�W�NHWLPLQ�
X\DUGÕ÷Õ�oDUSDQ�HWNLVL�NDGDU�D]DOPDVÕ�QHGHQL\OH�J|o�ND\QD÷Õ�RODQ�E|OJH��]HULQGH��J|o�\ROX\OD�NHQW�YDURúODUÕQD�\HUOHúHQ�Q�IXVXQ��
PDUMLQDO�LNWLVDGL�HWNLQOLNOHUOH�ND\ÕW�GÕúÕ�HNRQRPL\L�E�\�WPHVL�YH���VXo�LúOHPH�YH�WHU|U�LoLQ�GH�ELU�ND\QDN�ROXúWXUPDVÕ�\ROX\OD�GD�
J|o�HGLOHQ�E|OJH��]HULQGH�ROXPVX]�HWNLOHUL�EXOXQPDNWDGÕU��$OWÕQEDú�YG�����������)LOL]WHNLQ����������'LQOHU����������������

<DSÕODQ�J|]OHPOHU�HNRQRPLN�YH�VRV\DO�NDONÕQPDQÕQ�oHúLWOL��ONHOHU�DUDVÕQGD�ROGX÷X�JLEL��D\QÕ��ONH�LoLQGH�GH�IDUNOÕ�KÕ]ODUOD�
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<D]JDQ��.DGDQDOÕ���7DUÕP�(NRQRPLVL�'HUJLVL�������������

��

JHUoHNOHúWL÷LQL�RUWD\D�NR\PDNOD�ELUOLNWH�ELU��ONHQLQ�VÕQÕUODUÕ�LoHULVLQGH�EXOXQDQ�E|OJHVHO�GHQJHVL]OLNOHULQ�DQFDN�������%�\�N�
%XQDOÕPÕQGDQ�VRQUD�LNWLVDWoÕODUÕQ�GLNNDWLQL�oHNWL÷L�J|U�OPHNWHGLU��øNLQFL�'�Q\D�6DYDúÕ
QGDQ�VRQUD�GD�EDúWD�%DWÕ�$YUXSD��ONHOHUL�
ROPDN��]HUH�ELUoRN��ONHGH��E|OJHVHO�JHOLúPH�IDUNODUÕQÕ�D]DOWÕFÕ�SROLWLNDODUÕQ�X\JXODPDVÕQD�JHoLOPHNWHGLU���'LQOHU�������������
%|OJHVHO� GHQJHVL]OL÷L� D]DOWPDQÕQ� LON�NRúXOX�� JHUL� NDOPÕú�E|OJHOHULQ�JHOLúPLú�E|OJHOHUGHQ�GDKD�KÕ]OÕ� ELU� úHNLOGH�JHOLúPHVLQL�
VD÷ODPDNWÕU��%X�NRúXO�JHUoHNOHúWL÷LQGH��ELU�\DQGDQ�E|OJHOHU�DUDVÕQGDNL�JHOLúPLúOLN�IDUNOÕOÕNODUÕ��GL÷HU�\DQGDQ�JHOLúPLú�E|OJHOHUH�
RODQ��EDúWD�LúJ�F��ROPDN��]HUH��KHU�W�UO��ND\QDN�J|o�Q�Q�KÕ]Õ�D]DODFD÷ÕQGDQ��J|o�DODQ�E|OJHOHULQ�NDUúÕODúWÕNODUÕ�VRUXQODU�]DPDQ�
LoHULVLQGH� D]DOPDNWDGÕU�� %|OJHVHO� GHQJHVL]OL÷L� D]DOWPD\D� \|QHOLN� G|UW� DUDoWDQ� V|]� HGLOPHNWHGLU�� %X� DUDoODUGDQ� ELULQFLVL��
HNRQRPLN�IDDOL\HWOHULQ�PDOL�YH�YHUJLVHO�DYDQWDMODU�LoHUHQ�WHúYLN�X\JXODPDODUÕ\OD�EHOLUOL�\|UHOHUH�\|QHOPHVLQL�VD÷ODPDNWÕU��øNLQFL�
DUDo��NDONÕQPD�LoLQ�JHUHNOL�NDPX�\DWÕUÕPODUÕQÕQ�JHUoHNOHúWLULOPHVLGLU��%|OJHVHO�GHQJHVL]OL÷L�D]DOWPD\D�\|QHOLN�GL÷HU�DUDoODU�LVH��
\|QHWLPVHO� |UJ�W�Q� E|OJHVHO� NDONÕQPD� VRUXQODUÕQD� DGDSWDV\RQXQXQ� VD÷ODQPDVÕ� YH� PHWURSROLWHQ� E|OJHOHULQ� JHOLúPHVLQLQ�
VÕQÕUODQGÕUÕOPDVÕGÕU��6|]�NRQXVX�EX�DUDoODUÕQ�LON��o��JHUL�NDOPÕú�E|OJHOHULQ�NDONÕQPDVÕQD��VRQXQFXVX�LVH�DúÕUÕ�NDODEDOÕNODúPÕú�
E|OJHOHULQ�JHOLúPHVLQLQ�VÕQÕUODQGÕUÕOPDVÕQD�\|QHOLN�ROPDNWDGÕU��'LQOHU�������������

dDOÕúPDQÕQ�NRQXVXQX�WHúNLO�HGHQ�NDPX�\DWÕUÕPODUÕ\OD�GHYOHW��E|OJHQLQ��UHWLP�NDSDVLWHVLQLQ�DUWWÕUÕOPDVÕQÕ�YH�HNVLN�RODQ�DOW�
\DSÕVÕ�WDPDPODQPDVÕQÕ�YH�E|OJHQLQ�LúOHWPHOHU�LoLQ�GDKD�FD]LS�KDOH�JHOPHVLQL�VD÷ODPDNWDGÕU��8\JXODQDQ�WHúYLN�WHGELUOHULQLQ�HWNLQ�
RODELOPHVL� LoLQ� oHúLWOL� E|OJHOHU� DUDVÕQGDNL� DOW\DSÕ� WHVLVOHULQLQ� D\QÕ� G�]H\GH� \D� GD� HQ� D]ÕQGDQ� oRN� \DNÕQ� ROPDVÕ� JHUHNPHVL�
EDNÕPÕQGDQ�NDPX�\DWÕUÕPODUÕ�|QHP�DU]�HWPHNWHGLU��%XQXQ�\DQÕQGD�NDPX�\DWÕUÕPODUÕQÕQ�\DSÕOPDVÕ�VÕUDVÕQGD��\DSÕODQ�KDUFDPDODUOD�
E|OJH\H�HN�ELU�VDWÕQ�DOPD�J�F��]HUN�HGLOPLú�RODFDNWÕU��'ROD\ÕVÕ\OD�KHQ�]�DOW�\DSÕ�\DWÕUÕPODUÕ�JHUoHNOHúWLULOLUNHQ�JHUL�NDOPÕú�\|UHGH�
HNRQRPLN�FDQOÕOÕN�¿OL]OHQPH\H�EDúODPDNWDGÕU��'LQOHU�������������.DPX�\DWÕUÕPODUÕ�VD÷OÕN��H÷LWLP�JLEL�VRV\DO�DOW\DSÕ��WDUÕP��
PDGHQ��LPDODW��XODúWÕUPD�KDEHUOHúPH��HQHUML��WXUL]P�YH�NRQXW�DODQODUÕQGD�¿]LNL�DOW\DSÕ�ROXúWXUPD\D�\|QHOLN�\DWÕUÕPODU�RODUDN�
VÕQÕÀDQGÕUÕOPDNWDGÕU��

dDOÕúPDQÕQ�DPDFÕ�WDUÕPVDO�NDUDNWHUL�LOH�|QH�oÕNDQ�.X]H\GR÷X�$QDGROX��75$��%|OJHVLQH�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�
GD÷ÕOÕPÕQÕQ�LOOHU�YH�DOW�E|OJHOHU�ED]ÕQGD�QH�NDGDU�HúLW�HúLWVL]�GD÷ÕOGÕ÷ÕQÕ�*LQL�.DWVD\ÕVÕ\OD�DQDOL]�HWPHNWLU��%X�DPDoOD�oDOÕúPDGD�
JLULúL�WDNLS�HGHQ�LNLQFL�E|O�PGH�OLWHUDW�UGH�*LQL�.DWVD\ÕVÕQÕQ�NXOODQÕP�DODQODUÕ�YH�*LQL�.DWVD\ÕVÕ�NXOODQÕODUDN�NDPX�\DWÕUÕPODUÕQÕQ�
GD÷ÕOÕPÕQÕQ�DQDOL]�HGLOGL÷L�oDOÕúPDODU�DQODWÕOPDNWDGÕU�� �ho�QF��E|O�PGH�75$�%|OJHVLQLQ� WDUÕPVDO�|]HOOLNOHUL�YH� LOOHU�YH�DOW�
E|OJHOHU�G�]H\LQGH�E|OJH\H�\DSÕODQ�NDPX� WDUÕP�\DWÕUÕPODUÕ� LQFHOHQPHNWH�YH�NXOODQÕODQ�\|QWHP�DoÕNODQPDNWDGÕU��'|UG�QF��
E|O�PGH�LVH�DPSLULN�EXOJXODU�VXQXODUDN�GH÷HUOHQGLULOPHNWH�YH�VRQXo�YH�GH÷HUOHQGLUPH�E|O�P�\OH�oDOÕúPD�VRQODQGÕUÕOPDNWDGÕU�

���/ø7(5$7h5�7$5$0$6,

øNWLVDW�\D]ÕQÕQGD�HOH�DOÕQDQ�HQ�|QHPOL�NRQXODUGDQ�ELULVLQLQ��EHOLUOL�ELU�G|QHPGH�HOGH�HGLOHQ�PLOOL�JHOLULQ�R��ONHGHNL�ELUH\OHU��
KDQH�KDONODUÕ��WRSOXPVDO�JUXSODU��E|OJHOHU�\D�GD��UHWLP�IDNW|U��VDKLSOHUL�DUDVÕQGD�E|O�ú�OPHVL�RODUDN�WDQÕPODQDQ�JHOLU�GD÷ÕOÕPÕ�
NRQXVX�ROGX÷X�ELOLQPHNWHGLU��*HOLU�GD÷ÕOÕPÕQÕQ�QDVÕO�JHUoHNOHúWL÷LQL�\DQL�JHOLU�GD÷ÕOÕPÕ�HúLWVL]OL÷LQL�EHOLUOHPHN�YH�oHúLWOL�JHOLU�
GD÷ÕOÕPODUÕQÕ�NDUúÕODúWÕUÕOPDN�LoLQ�NXOODQÕODQ�\|QWHPOHU�DUDVÕQGD�HQ�\D\JÕQ�RODUDN�NXOODQÕODQ�\|QWHPLQ��EDVLWOL÷L�YH�GD÷ÕOÕPÕ�WHN�
ELU� NDWVD\Õ� LOH� J|VWHUPHVL� QHGHQL\OH�� øWDO\DQ� LVWDWLVWLNoL� &RUUDGR�*LQL� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� *LQL� .DWVD\ÕVÕ� ROGX÷X�
J|U�OPHNWHGLU���(OYHUHQ���������������ùHQVHV�������������*LQL�.DWVD\ÕVÕQÕQ�LVWDWLVWLNVHO�LIDGHVL�DúD÷ÕGD���QXPDUDOÕ�GHQNOHPGH�
J|VWHULOPHNWHGLU��%XQD�J|UH��*LQL�NDWVD\ÕVÕ��E�W�Q�JHOLU�LNLOLOHUL�DUDVÕQGDNL�IDUNODUÕQ��<L�±�<M��LúDUHWOHULQH�EDNÕOPDNVÕ]ÕQ�DOÕQPÕú�
DULWPHWLN�RUWDODPDVÕ�RODUDN�LIDGH�HGLOHQ�RUWDODPD�IDUND�ED÷OÕ�RODUDN�WDQÕPODQPDNWDGÕU��2UWDODPD�IDUN�RODUDN�LVLPOHQGLULOHQ�EX�
RUWDODPD��GD÷ÕOÕPÕQ�DULWPHWLN�RUWDODPDVÕQD�����E|O�QG�÷�QGH�J|UHOL�RUWDODPD�IDUN�HOGH�HGLOPHNWHGLU��*|UHOL�IDUNÕQ�\DUÕVÕ�LVH�*LQL�
.DWVD\ÕVÕ�RODUDN�LIDGH�HGLOPHNWHGLU��7h6ø$'������������

� � � � � � � � ���

*LQL�NDWVD\ÕVÕ�VÕIÕU�LOD���DUDVÕQGD�ELU�GH÷HU�DOPDNWDGÕU��.DWVD\ÕQÕQ��
H�\DNODúPDVÕ�HúLWVL]OL÷LQ�DUWWÕ÷ÕQÕ��VÕIÕUD�\DNODúPDVÕ�LVH�
HúLWVL]OL÷LQ�D]DOGÕ÷ÕQÕ�J|VWHUPHNWHGLU��%LU�WRSOXPGD�KHUNHV�HúLW�JHOLU�HOGH�HGL\RUVD�*LQL�.DWVD\ÕVÕ�VÕIÕU�GH÷HULQL�DOPDNWDGÕU��(÷HU�
W�P�JHOLUOHU�WHN�ELU�ELUH\�YH\D�KDQH�KDONÕQÕQ�HOLQGH�WRSODQPÕúVD�*LQL�NDWVD\ÕVÕ��
H�HúLW�ROPDNWDGÕU��'R÷DQ�YH�7HN�������������

(úLWVL]OL÷LQ� |Oo�OPHVLQGH� NXOODQÕúOÕ� ELU� DUDo� RODQ� YH� LNWLVDW� OLWHUDW�U�QGH� VÕNOÕNOD� JHOLU� GD÷OÕPGDNL� HúLWVL]OL÷L� |OoPHN�
DPDFÕ\OD�NXOODQÕODQ�*LQL�.DWVD\ÕVÕQÕQ��|UQH÷LQ��$WNLQVRQ���������5\X�YH�6ORWWMH��������.XúWHSHOL�YH�+DODo���������'XPOX�YH�
$\GÕQ���������)LOL]WHNLQ�YH�dHOLN���������IDUNOÕ�GLVLSOLQOHU�WDUDIÕQGDQ�GD�NXOODQÕOGÕ÷Õ�J|U�OPHNWHGLU��6D÷OÕN�DODQÕ�*LQL�NDWVD\ÕVÕQÕQ�
VÕNOÕNOD�NXOODQÕOGÕ÷Õ�DODQODUÕQ�EDúÕQGD�JHOPHNWHGLU��%XQXQ�GÕúÕQGD�VX�NXOODQÕPÕ��\DúDP�V�UHVL�GD÷ÕOÕPÕ��WDUÕP�V�EYDQVL\RQODUÕQÕQ�
GD÷ÕOÕPÕ��LPDODW�VDQD\LLQLQ�GD÷ÕOÕPÕ��H÷LWLP��VD\ÕVDO�E|O�QPH�G�]H\L�YH�XODúÕPGD�J�YHQLUOLN�DQDOL]OHULQGH�GH�*LQL�.DWVD\ÕVÕ�

LNXOODQÕOPDNWDGÕU��
dDOÕúPDQÕQ�NRQXVXQX�WHúNLO�HGHQ�NDPX�\DWÕUÕPODUÕQÕQ�GD÷ÕOÕPÕQÕ�*LQL�NDWVD\ÕVÕ�NXOODQDUDN�|OoHQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�

EXOXQPDNWDGÕU��%X�oDOÕúPDODUGDQ�g]W�UN�YH�$NWDU��������oDOÕúPDODUÕQGD�.DUDGHQL]�%|OJHVLQGH�EXOXQDQ����LO�LoLQ�����������
G|QHPLQGH�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�GD÷ÕOÕPÕQÕ�*LQL�NDWVD\ÕVÕ�YH�/RUHQ]�H÷ULVL�LOH�|OoPHNWHGLU��dDOÕúPDGD�V|]�NRQXVX�G|QHPGH�
NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�HQ�HúLW�GD÷ÕWÕOGÕ÷Õ�\ÕOÕQ�*LQL�NDWVD\ÕVÕ�GH÷HULQLQ������ROGX÷X������\ÕOÕ��HQ�HúLWVL]�GD÷ÕOÕPÕQ�JHUoHNOHúWL÷L�
\ÕO�LVH�*LQL�NDWVD\ÕVÕ�GH÷HULQLQ������ROGX÷X������\ÕOÕ�ROGX÷X�EHOLUWLOPHNWHGLU��6|]�NRQXVX�G|QHPGH�*LQL�NDWVD\ÕODUÕQÕQ�RUWDODPDVÕ�
�����RODUDN�EXOXQPDNWDGÕU��'L÷HU�ELU�oDOÕúPDGD�LVH�g]W�UN���������7�UNL\H
GH�NDPX�\DWÕUÕPODUÕ�LOH�E|OJHVHO�HúLWVL]OLN�DUDVÕQGDNL�



LOLúNL�����������G|QHPL�LoLQ�LQFHOHQPHNWHGLU��dDOÕúPDGD�KHP�NDPX�\DWÕUÕPODUÕQÕQ�KHP�GH�XOXVDO�*D\ULVD¿�<XUWLoL�+DVÕOD
QÕQ�
�*6<ø+��LOOHU�DUDVÕQGD�KDQJL�|Oo�GH�HúLWVL]�GD÷ÕOGÕ÷Õ�*LQL�LQGHNVL�\DUGÕPÕ\OD�KHVDSODQPDNWDGÕU��dDOÕúPDGD�LOOHU�DUDVÕQGDNL�JHOLU�
HúLWVL]OL÷LQLQ�����
OHUH�GR÷UX�G�]HQOL�ELU�DUWÕú�J|VWHUGL÷L�DQFDN�����
OÕ�\ÕOODUGD�QLVSHWHQ�ELU�D]DOGÕ÷Õ�EHOLUWLOPHNWHGLU��dDOÕúPDGD�
NDPX�\DWÕUÕPODUÕQGDNL�HúLWVL]OL÷LQ�|]HOOLNOH�����
OÕ�\ÕOODUÕQ�VRQODUÕQD�GR÷UX�DUWWÕ÷Õ�YH������HNRQRPLN�NUL]LQGH�HQ�\�NVHN�G�]H\LQH�
HULúWL÷L�EHOLUWLOPHNWHGLU��dDOÕúPDGD�XODúÕODQ�EDúND�ELU�VRQXo�LVH�NLúL�EDúÕQD�NDPX�\DWÕUÕPODUÕQGDNL�HúLWVL]OL÷LQ�NLúL�EDúÕQD�JHOLU�
HúLWVL]OL÷LQGHQ� GDKD� \�NVHN� ROPDVÕ� RODUDN� RUWD\D� NRQXOPDNWDGÕU�� dDOÕúPDGD� VRQ� RODUDN� NDPX� \DWÕUÕPODUÕ� YH� *6<ø+� LoLQ�
KHVDSODQDQ�*LQL�NDWVD\ÕVÕ�GH÷HUOHULQH�-RKDQVHQ�Hú�E�W�QOHúPH�YH�*UDQJHU�QHGHQVHOOLN�WHVWOHUL�X\JXODQPDNWDGÕU��7HVW�VRQXoODUÕQD�
J|UH� NDPX� \DWÕUÕPODUÕQÕQ� LOOHU� DUDVÕQGDNL� GD÷ÕOÕPÕ� LOH� *6<ø+
QÕQ� LOOHU� DUDVÕQGDNL� GD÷ÕOÕPÕ� DUDVÕQGD� ELU� Hú�E�W�QOHúPH�
EXOXQPDNWDGÕU��%XOXQDQ�EX�X]XQ�G|QHPOL� LOLúNLQLQ��NDPX�\DWÕUÕPODUÕQGDQ�E|OJHVHO�HúLWVL]OL÷H�GR÷UX� WHN�\|QO��ROGX÷X� LIDGH�
HGLOPHNWHGLU��dDOÕúPDGD�� D\UÕFD�*UDQJHU�QHGHQVHOOLN� WHVW� VRQXoODUÕ� GD�NÕVD�YH�X]XQ�G|QHPGH�\DOQÕ]FD�NDPX�\DWÕUÕPODUÕQÕQ�
E|OJHVHO�HúLWVL]OL÷L�HWNLOHGL÷L�LúDUHW�HGLOPHNWHGLU��dDOÕúPD�VRQXFXQD�J|UH��7�UNL\H
GH�NDPX�\DWÕUÕPODUÕQÕQ�E|OJHVHO�HúLWVL]OLNOHULQ�
JLGHULOPHVLQGH�|QHPOL�ELU�IDNW|U�ROGX÷X�EHOLUWLOPHNWHGLU�

��9(5ø�YH�0(72'2/2-ø

75$�%|OJHVL��(U]XUXP��(U]LQFDQ�YH�%D\EXUW��$÷UÕ��.DUV��,÷GÕU�YH�$UGDKDQ�LOOHULQL�E�Q\HVLQGH�EDUÕQGÕUPDNWDGÕU��%|OJH��
75$��YH�75$��ROPDN��]HUH� LNL�'�]H\���%|OJHGHQ� ROXúPDNWDGÕU��(U]XUXP��(U]LQFDQ� YH�%D\EXUW� LOOHUL�75$��%|OJHVLQGH�
EXOXQXUNHQ��$÷UÕ��.DUV��,÷GÕU�YH�$UGDKDQ�LOOHUL�LVH�75$��%|OJHVLQGH�\HU�DOPDNWDGÕU�

%|OJHQLQ�úDUWODUÕ�YH�FR÷UD¿�\DSÕVÕ�GLNNDWH�DOÕQGÕ÷ÕQGD�75$�%|OJHVL�HNRQRPLVL�LoLQ�WDUÕP�YH�|]HOOLNOHGH�KD\YDQFÕOÕ÷ÕQ�
|QHP� DU]� HGHQ� IDDOL\HW� DODQODUÕ� ROGX÷X� J|U�OPHNWHGLU�� �%|OJHQLQ� HQ� |QHPOL� JHoLP�ND\QD÷ÕQÕ� KD\YDQFÕOÕN� ROXúWXUPDNWDGÕU��
+D\YDQFÕOÕN�IDDOL\HWOHULQLQ�NHVLQWLVL]�ELU��UHWLP�GDOÕ�ROPDVÕ��UHWLPLQ�V�UG�U�OHELOLUOL÷LQLQ�VD÷ODQPDVÕQÕ�JHUHNWLUPHNWHGLU��%X�
QHGHQOH� KD\YDQFÕOÕN� IDDOL\HWOHULQGH� \R÷XQ� ELU� Lú� J�F�QH� LKWL\Do� GX\XOPDNWD� YH� E|\OHFH� E�\�N� ELU� LVWLKGDP� ND\QD÷Õ� GD�
ROXúWXUPDNWDGÕU�� �%|OJH�JHUHN�KD\YDQ�VD\ÕVÕ�JHUHNVH�VDKLS�ROGX÷X�JHQLú�oD\ÕU�PHUD�DODQODUÕ�YH�\HP�ELWNLOHUL��UHWLPLQH�X\JXQ�
DUD]LOHUL�LOH�KD\YDQFÕOÕNWD�oRN�E�\�N�DYDQWDMODUD�VDKLSWLU�������\ÕOÕ�YHULOHULQH�J|UH�7�UNL\H�E�\�NEDú�KD\YDQ�VD\ÕVÕQÕQ�������
L�
75$�%|OJHVLQGH�\HU�DOPDNWDGÕU��%XQXQOD�ELUOLNWH�75$��%|OJHVLQLQ�7�UNL\H�LoLQGHNL�SD\Õ�������YH�75$��%|OJHVLQLQ�SD\Õ�LVH�
�����
G�U��7�UNL\H�N�o�NEDú� KD\YDQ�YDUOÕ÷ÕQÕQ� LVH������
L�75$�%|OJHVLQGH�EXOXQPDNWDGÕU��75$��YH�75$��%|OJHOHULQLQ�
7�UNL\H�LoLQGHNL�RUDQODUÕ�LVH�VÕUDVÕ\OD�������YH���
GLU��7DUÕP�DODQODUÕ�EDNÕPÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�LVH�7�UNL\H�WRSODP�WDUÕP�
DODQODUÕ�LoHULVLQGH�75$�%|OJHVLQLQ�SD\Õ������
W�U��75$�%|OJHVLQLQ�WRSODP�WDUÕP�DODQODUÕQÕQ�������
X�75$���%|OJHVLQGH�YH�
������
X�LVH�75$���%|OJHVLQGH�\HU�DOPDNWDGÕU��%XQXQOD�ELUOLNWH�7�UNL\H�WRSODP�WDKÕO�YH�GL÷HU�ELWNLVHO��U�QOHU�DODQÕQÕQ������
��
75$�%|OJHVLQGH�EXOXQPDNWDGÕU��75$�%|OJHVL�LoLQGH�75$��YH�75$��%|OJHOHULQLQ�SD\ODUÕ�LVH�VÕUDVÕ\OD��������YH�������
GLU��
7�UNL\H�WRSODP�WDKÕO�YH�GL÷HU�ELWNLVHO��UHWLP�PLNWDUÕQÕQ������
Õ�75$�%|OJHVLQGHQ�NDUúÕODQPDNWDGÕU��75$�%|OJHVL�LoHULVLQGH�LVH�
75$��YH�75$��%|OJHOHULQLQ��UHWLP�PLNWDUÕ�RUDQODUÕ�LVH��������YH�������
GLU��75$�%|OJHVL�WDUÕP�YH�|]HOOLNOH�KD\YDQFÕOÕN�
IDDOL\HWOHULQH�\|QHOLN��VW�QO�NOHUL�LOH�NDONÕQPDGD�|QFHOLNOL�DODQODUGÕU��'ROD\ÕVÕ\OD�VHNW|UH�\DSÕODQ�NDPX�\DWÕUÕPODUÕQÕQ�E|OJHQLQ�
NDONÕQPDVÕQGD�HWNLOL�RODFD÷Õ�G�ú�Q�OPHNWHGLU�

7�UNL\H
GH� ���������� G|QHPLQGH� WRSODP� NDPX� \DWÕUÕPODUÕQÕQ� RUWDODPD� ����
VL� NDPX� WDUÕP� \DWÕUÕPODUÕ� RODUDN�
JHUoHNOHúPHNWHGLU�� *HUoHNOHúWLULOHQ� WRSODP� NDPX� WDUÕP� \DWÕUÕPODUÕQÕQ� RUWDODPD� ����
VLQLQ� LVH� 75$� %|OJHVLQH� \DSÕOGÕ÷Õ�
J|U�OPHNWHGLU��.DONÕQPD�%DNDQOÕ÷Õ���������.DPX�WDUÕP�\DWÕUÕPODUÕ��VXODPD��ELWNLVHO��UHWLP��KD\YDQFÕOÕN��VX��U�QOHUL��RUPDQFÕOÕN�

LLVHNW|UOHULQH�\DSÕODQ�SURMH�\DWÕUÕPODUÕ�RODUDN�LIDGH�HGLOPHNWHGLU�� .DONÕQPD�%DNDQOÕ÷Õ�ZHE�VD\IDODUÕQGDQ�DOÕQDQ�75$�%|OJHVLQGH�
EXOXQDQ�LOOHUH�����������\ÕOODUÕ�DUDVÕQGD�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕP�PLNWDUODUÕ�DúD÷ÕGD�dL]HOJH��
GH�J|VWHULOPHNWHGLU��dL]HOJH�
�
GH�J|U�OG�÷���]HUH�LQFHOHQHQ�G|QHPGH�WRSODPGD�YH�RUWDODPDGD�HQ�ID]OD�NDPX�WDUÕP�\DWÕUÕPÕ�DODQ�LO�(U]XUXP
GXU��(U]XUXP�LOLQL�
.DUV�YH�$÷UÕ�øOOHUL�WDNLS�HWPHNWHGLU������������G|QHPLQGH�EX���LOH�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPODUÕ�W�P�E|OJH\H�\DSÕODQ�WRSODP�
NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�\DNODúÕN����
VLQL�ROXúWXUPDNWDGÕU��7RSODP�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�\DNODúÕN����
VLQLQ�\DSÕOGÕ÷Õ�
GL÷HU�LOOHU�HQ�ID]OD�NDPX�WDUÕP�\DWÕUÕPÕ�\DSÕODQ�LOGHQ�HQ�G�ú�÷H�GR÷UX�(U]LQFDQ��,÷GÕU��%D\EXUW��$UGDKDQ�úHNOLQGH�VÕUDODQPDNWDGÕU�

��

.DPX�7DUÕP�<DWÕUÕPODUÕQÕQ�'D÷ÕOÕPÕQÕQ�*LQL�.DWVD\ÕVÕ�LOH�gOo�OPHVL��.X]H\GR÷X�$QDGROX�%|OJHVL�h]HULQH�%LU�øQFHOHPH������������



dL]HOJH����75$�%|OJHVL�øOOHULQH���%|OJHOHULQH�<DSÕODQ�.DPX�7DUÕP�<DWÕUÕPODUÕ��%LQ�7/�
75$�%|OJHVL�

� 75$��%|OJHVL� � 75$��%|OJHVL�
<ÕOODU� (U]XUXP� (U]LQFDQ� %D\EXUW� � $÷UÕ� .DUV� ,÷GÕU� $UGDKDQ�
����� ����� ����� ����� � ����� ����� ����� ����
����� ����� ����� �� � ����� ����� ����� ����
����� ����� ����� �� � ����� ����� ����� �����
����� ����� ����� �� � ����� ����� ����� �����
����� ������ ����� �� � ����� ����� ����� �����
����� ������ ������ �� � ����� ����� ����� �����
����� ������ ����� �� � ����� ����� ����� �����
����� ������ ����� ���� � ������ ����� ����� �����
����� ������ ����� ���� � ������ ����� ����� �����
����� ������ ����� ���� � ������ ����� ����� �����
����� ������ ����� ���� � ������ ������ ������ �����
����� ������ ����� ����� � ������ ������ ������ �����
����� ������ ����� ����� � ������ ������ ������ �����
����� ������ ������ ����� � ������ ������ ����� �����
����� ������ ������ ������ � ������ ������ ������ �����
����� ������ ������ ������ � ������ ������ ������ �����
����� ������ ������ ����� � ������ ������ ������ �����
����� ������� ������ ������ � ������ ������ ������ �����
����� ������� ������ ������ � ������ ������ ������ �����

7RSODP� ������� ������� ������� � ������� ������� ������� ������
2UWDODPD� ������ ����� ����� � ������ ������ ����� �����

.D\QDN��.DONÕQPD�%DNDQOÕ÷Õ����� �

75$�%|OJHVLQH�V|]�NRQXVX�G|QHPGH�JHUoHNOHúWLULOHQ�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�JHOLúLPL�75$��YH�75$��DOW�E|OJHOHUL�
G�]H\LQGH�LQFHOHQPHNWHGLU��75$�%|OJHVLQLQ�ELULQFL�DOW�E|OJHVL�RODQ�75$��%|OJHVLQH�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�VH\UL�
DúD÷ÕGD�ùHNLO��
GH�J|VWHULOPHNWHGLU��ùHNLO���LQFHOHQGL÷LQGH�����������G|QHPLQGH�NDPXQXQ�HQ�ID]OD�WDUÕP�\DWÕUÕPÕQÕ�\DSWÕ÷Õ�LOLQ�
(U]XUXP�LOL�ROGX÷X�J|U�OPHNWHGLU��(U]LQFDQ�LOLQH�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPÕ�PLNWDUÕ������\ÕOÕQGD�(U]XUXP�øOLQH�\DNODúPDNOD�
ELUOLNWH�V|]�NRQXVX�G|QHPGH�(U]LQFDQ�YH�%D\EXUW�LOOHULQH�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPÕ�PLNWDUODUÕ�ELUELULQH�\DNÕQ�PLNWDUODUGD�
VH\UHWPHNWHGLU�

��

ùHNLO����75$��%|OJHVLQGH�.DPX�7DUÕP�<DWÕUÕPODUÕQÕQ�'H÷LúLPL������������

<D]JDQ��.DGDQDOÕ���7DUÕP�(NRQRPLVL�'HUJLVL�������������



75$�%|OJHVLQLQ� LNLQFL� DOW� E|OJHVL� RODQ�75$��%|OJHVLQH� \DSÕODQ� NDPX� WDUÕP� \DWÕUÕPODUÕQÕQ� VH\ULQL� J|VWHUHQ�ùHNLO� ��
LQFHOHQGL÷LQGH�LVH�75$��%|OJHVLQGHNL�LOOHUH�NDPXQXQ�QLVSHWHQ�\DNÕQ�PLNWDUODUGD�WDUÕP�\DWÕUÕPÕ�\DSWÕ÷Õ�J|U�OPHNWHGLU�������
\ÕOÕQGDQ�LWLEDUHQ�$÷UÕ��.DUV�YH�,÷GÕU
D�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPÕ�PLNWDUODUÕ�DUWPD\D�EDúODPDNWDGÕU�������\ÕOÕQD�NDGDU�75$��
%|OJHVLQGH�HQ�ID]OD�NDPX�WDUÕP�\DWÕUÕPÕ�\DSÕODQ�LO�VÕUDODPDVÕ�$÷UÕ��.DUV�YH�,÷GÕU�úHNOLQGHGLU�������\ÕOÕQGDQ�LWLEDUHQ�OLGHUOL÷L�.DUV�
LOL�DOPDNWDGÕU�������\ÕOÕQGD�$÷UÕ�YH�,÷GÕU�øOOHULQH�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPÕ�PLNWDUODUÕ�D]DOÕUNHQ��.DUV�øOLQH�\DSÕODQ�WDUÕP�
\DWÕUÕPÕ�PLNWDUÕ�DUWPD\D�GHYDP�HWPHNWHGLU��75$��%|OJHVLQGH�$UGDKDQ�LOL�LVH�����������G|QHPL�ER\XQFD�NDPXQXQ�HQ�D]�WDUÕP�
\DWÕUÕPÕ�\DSWÕ÷Õ�LO�GXUXPXQGD�EXOXQPDNWDGÕU�

dDOÕúPDGD�75$�%|OJHVL�YH�DOW�E|OJHOHU�75$��YH�75$��%|OJHOHUL�LoLQ�NDPX�WDUÕP�\DWÕUÕPODUÕQGD�KDQJL�|Oo�GH�HúLWVL]�
GD÷ÕOGÕ÷ÕQÕ�RUWD\D�NR\PDN�LoLQ�NXOODQDFD÷ÕPÕ]�*LQL�.DWVD\ÕVÕQÕQ�KHVDSODQPDVÕQGD�NXOODQÕODQ�IRUP�O�DúD÷ÕGD�LIDGH�HGLOPHNWHGLU�

� � � � � � � ���

'HQNOHPGH�1��E|OJH�VD\ÕVÕQÕ�����NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�RUWDODPD�E|OJH�SD\ÕQÕ��; ��W�P�E|OJHGHNL�WRSODP�NDPX�WDUÕP�ø

\DWÕUÕPODUÕQÕ�� [ � YH� [ � LVH� M� YH� N� E|OJHOHULQGHNL� NDPX� WDUÕP� \DWÕUÕPODUÕ� J|VWHUPHNWHGLU��dDOÕúPDGD� KHVDSODPDODUGD� EDVLWOLN�LM LN

VD÷ODPDN�DPDFÕ\OD�DúD÷ÕGDNL���QXPDUDOÕ�GHQNOHPGH�J|VWHULOHQ�IRUP�O�NXOODQÕOPDNWDGÕU��+H�YG���������

� � � � � � � ���

+HVDSODQDQ�*LQL�.DWVD\ÕVÕ�VÕIÕU�LOH���DUDVÕQGD�GH÷HUOHU�DOPDNWDGÕU��*LQL�.DWVD\ÕVÕQÕQ�VÕIÕU�ROPDVÕ�PXWODN�HúLWOL÷L�\DQL�KHU�LOLQ�
HúLW�NDPX�WDUÕP�\DWÕUÕPÕ�DOGÕ÷ÕQÕ�J|VWHULUNHQ����ROPDVÕ�LVH�PXWODN�HúLWVL]OL÷L�\DQL�E�W�Q�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�WHN�ELU�LOGH�
WRSODQPDVÕQÕ� LIDGH� HWPHNWHGLU�� *LQL� .DWVD\ÕVÕQÕQ� VÕIÕUD� \DNODúPDVÕ� GDKD� ID]OD� HúLW� GD÷ÕOÕPÕ�� ELUH� \DNODúPDVÕ� LVH� HúLWVL]OL÷L�
J|VWHUPHNWHGLU�

*LQL�.DWVD\ÕVÕ�D\UÕFD�ELU�HúLWVL]OLN�|Oo�V��RODUDN�E�W�Q��ROXúWXUDQ�SDUoDODUD�D\UÕúWÕUÕODELOPHNWH�YH�EX�VD\HGH�HúLWVL]OL÷LQ�
ND\QD÷Õ�EHOLUOHQHELOPHNWHGLU��7DULKVHO�RODUDN�EDNÕOGÕ÷ÕQGD��*LQL�.DWVD\ÕVÕQÕQ��JHOLU�ND\QD÷ÕQD�J|UH�D\UÕúWÕUPD�YH�JUXSODU�DUDVÕ�
D\UÕúWÕUPD�RODUDN�LNL�DODQD�RGDNODQGÕ÷Õ�J|U�OPHNWHGLU��&HULDQL�YH�9HUPH�����������.D\D�YH�ùHQHVHQ�������������dDOÕúPDGD�75$�
%|OJHVL�VHYL\HVLQGH�YH�75$��YH�75$��%|OJHOHUL�G�]H\LQGH�KHVDSODQDQ�*LQL�.DWVD\ÕVÕ�GH÷HUOHUL�/DPEHUW�YH�$URQVRQ�������
XQ�
JHOLúWLUGL÷L�\|QWHP�NXOODQÕODUDN�D\UÕúWÕUÕODUDN�HúLWVL]OL÷LQ�QH�NDGDUÕQÕQ�E|OJHOHULQ�LoLQGHNL�GD÷ÕOÕPGDQ�QH�NDGDUÕQÕQ�LVH�E|OJHOHU�
DUDVÕ�JHOLU�IDUNODUÕQGDQ�ND\QDNODQGÕ÷Õ�EHOLUOHQPHNWHGLU��*LQL�D\UÕúWÕUPDVÕ�LoLQ�NXOODQÕODQ�IRUP�O�DúD÷ÕGD���QXPDUDOÕ�GHQNOHPGH�
LIDGH�HGLOPHNWHGLU��/DPEHUW�YH�$URQVRQ�������

� � � � � � � ���

'HQNOHPGH�*��75$�%|OJHVL�LoLQ�KHVDSODQDQ�*LQL�.DWVD\ÕVÕ�GH÷HULQL�J|VWHUPHNWHGLU��* �LVH�DOW�E|OJHOHU�75$��YH�75$��N

%|OJHOHUL� LoLQ� KHVDSODQDQ�*LQL� .DWVD\ÕVÕ� GH÷HULQL� EHOLUWPHNWHGLU��$OW� E|OJHOHU� LoLQ� KHVDSODQDQ�*LQL� .DWVD\ÕVÕ� GH÷HUOHULQLQ�
VÕUDVÕ\OD�75$��YH�75$��%|OJHOHULQLQ�Q�IXV�YH�NDPX�WDUÕP�\DWÕUÕP�RUDQODUÕ\OD�D÷ÕUOÕNODQGÕUÕOPDVÕ�VRQXFXQGD�HOGH�HGLOHQ�GH÷HU�
JUXS��E|OJH��LoL�D\UÕúWÕUPD�GH÷HULQL�YHUPHNWHGLU��*UXSODU��E|OJHOHU��DUDVÕ�D\UÕúWÕUPD�GH÷HUL�RODQ�* �75$��YH�75$��%|OJHOHULQ�%

RUWDODPD�NDPX�WDUÕP�\DWÕUÕPODUÕQ�GD÷ÕOÕPODUÕ�NXOODQÕODUDN�KHVDSODQPDNWDGÕU��'HQNOHPGH�EXOXQDQ�5��LVH�DUWÕN�YH\D�|UW�úPH�RODUDN�
WDQÕPODQPDNWDGÕU��(÷HU�75$��YH�75$��DOW�E|OJHOHULQH�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPODUÕ�oDNÕúPD]VD�|UW�úPH�GH÷HUL�VÕIÕU�GH÷HULQL�
DOPDNWDGÕU��/DPEHUW�YH�$URQVRQ������������(DV\SRO�������������gUW�úPH�GH÷HULQLQ�VÕIÕU�ROGX÷X�GXUXPGD�JUXS��E|OJH��LoL�YH�
*UXSODU��E|OJHOHU��DUDVÕ�D\UÕúPD�GH÷HUOHULQLQ�WRSODPÕ�75$�%|OJHVL�LoLQ�KHVDSODQDQ�*LQL�.DWVD\ÕVÕQÕ�YHUPHNWHGLU�

��

ùHNLO����75$��%|OJHVLQGH�.DPX�7DUÕP�<DWÕUÕPODUÕQÕQ�'H÷LúLPL������������

.DPX�7DUÕP�<DWÕUÕPODUÕQÕQ�'D÷ÕOÕPÕQÕQ�*LQL�.DWVD\ÕVÕ�LOH�gOo�OPHVL��.X]H\GR÷X�$QDGROX�%|OJHVL�h]HULQH�%LU�øQFHOHPH������������
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.DPX�WDUÕP�\DWÕUÕPODUÕQÕQ�75$�YH�DOW�E|OJHOHU�RODQ�75$��YH�75$��%|OJHOHULQGH�����������\ÕOODUÕ�DUDVÕQGD�HúLW�GD÷ÕOÕS�
GD÷ÕOPDGÕ÷Õ�*LQL�NDWVD\ÕVÕ�LOH�|Oo�OPHNWHGLU��6|]�NRQXVX�E|OJHOHU�LoLQ�KHVDSODQDQ�*LQL�.DWVD\ÕVÕ�GH÷HUOHUL�DúD÷ÕGD�dL]HOJH��
GH�
VXQXOPDNWDGÕU�

øQFHOHPH�G|QHPLQGH�75$��75$��YH�75$��%|OJHOHUL�LoLQ�KHVDSODQDQ�RUWDODPD�*LQL�.DWVD\ÕVÕ�GH÷HUOHUL�VÕUDVÕ\OD��������
������YH� ������RODUDN�EXOXQPDNWDGÕU��%X�*LQL�.DWVD\ÕVÕ� GH÷HUOHUL� NDPX� WDUÕP�\DWÕUÕPODUÕQÕQ� QLVSL� RODUDN� HQ� HúLW� GD÷ÕOGÕ÷Õ�
E|OJHQLQ� 75$�� %|OJHVL�� HQ� HúLWVL]� GD÷ÕODQ� E|OJHQLQ� LVH� 75$�� %|OJHVL� ROGX÷XQX� J|VWHUPHNWHGLU�� %X� HúLWVL]OLNWH� 75$��
%|OJHVLQGH�\HU�DODQ�LOOHULQ�WDUÕPVDO�SRWDQVL\HOOHULQLQ�IDUNOÕ�ROPDVÕQÕQ�YH�NDPX�WDUÕP�\DWÕUÕPODUÕ�RODUDN�LIDGH�HGLOHQ�VXODPD��
ELWNLVHO��UHWLP��KD\YDQFÕOÕN��VX��U�QOHUL��RUPDQFÕOÕN�VHNW|UOHULQH�\DSÕODQ�\DWÕUÕP�SURMHOHULQLQ�PLNWDUODUÕQÕQ�75$��%|OJHVLQGH�
GDKD�ID]OD�ROPDVÕQÕQ�HWNLVL�EXOXQPDNWDGÕU��75$�%|OJHVL�YH�DOW�E|OJHOHUL�RODQ�75$��YH�75$��%|OJHOHUL�LoLQ�KHVDSODQDQ�RUWDODPD�
*LQL� .DWVD\ÕVÕ� GH÷HUOHULQL� 7�UNL\H� RUWDODPDODUÕ\OD� NDUúÕODúWÕUDELOPHN� LoLQ� ��� '�]H\��� YH� ��� '�]H\��� %|OJHVL� LoLQ� *LQL�
.DWVD\ÕODUÕ�KHVDSODQPÕúWÕU��6|]�NRQXVX�G|QHP�LoLQ�KHVDSODQDQ�*LQL�.DWVD\ÕVÕ�GH÷HUOHULQLQ�RUWDODPDODUÕ�DúD÷ÕGD�dL]HOJH��
WH�
J|VWHULOPHNWHGLU�

dL]HOJH� �� LQFHOHQGL÷LQGH�'�]H\� �� E|OJHOHUL� G�]H\LQGH� NDPX� WDUÕP� \DWÕUÕPODUÕQD� DLW� KHVDSODQDQ�*LQL� .DWVD\ÕODUÕQÕQ�
RUWDODPDVÕQÕQ�������ROGX÷X�J|U�OPHNWHGLU��%X�GH÷HU�75$�%|OJHVL�LoLQ�KHVDSODQDQ�RUWDODPD�*LQL�.DWVD\ÕVÕ�GH÷HUL�RODQ�������LOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�75$�%|OJHVLQGH�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�7�UNL\H
GHNL�'�]H\���%|OJHOHULQH�J|UH�GDKD�HúLWVL]�GD÷ÕOGÕ÷ÕQÕ�
J|VWHUPHNWHGLU��'�]H\���%|OJHOHUL�DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD�LVH�KHP�75$��KHP�GH�75$��%|OJHOHUL�LoLQ�KHVDSODQDQ�VÕUDVÕ\OD�������
YH�������*LQL�.DWVD\ÕVÕ�GH÷HUOHULQLQ��������GH÷HULQH�VDKLS�RODQ�7�UNL\H�RUWDODPDVÕQÕQ�DOWÕQGD�ROGX÷X�J|U�OPHNWHGLU���%X�GXUXP�
75$��YH�75$��%|OJHOHULQGH�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�7�UNL\H
GHNL�'�]H\���%|OJHOHULQH�J|UH�GDKD�HúLW�ELU�úHNLOGH�GD÷ÕWÕOGÕ÷Õ�
RODUDN�\RUXPODQPDNWDGÕU�

75$��75$��YH�75$��%|OJHOHULQH�DLW�*LQL�.DWVD\ÕVÕ�GH÷HUOHULQLQ�LQFHOHPH�G|QHPLQGHNL�VH\UL�ùHNLO��
GH�J|VWHULOPHNWHGLU�
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� � �
<ÕOODU� 75$�%|OJHVL� 75$��%|OJHVL� 75$��%|OJHVL�
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2UWDODPD� ������ ������ ������
�

dL]HOJH����<ÕOODU�øWLEDUL\OH�+HVDSODQDQ�*LQL�.DWVD\ÕODUÕ�'H÷HUOHUL������������

%|OJHOHU� *LQL�.DWVD\ÕVÕ��
'�]H\���%|OJHOHUL� ������
'�]H\���%|OJHOHUL� ������

dL]HOJH����%|OJHOHU�'�]H\LQGH�.DPX�7DUÕP�<DWÕUÕPODUÕ�2UWDODPD�*LQL�.DWVD\ÕODUÕ�'H÷HUOHUL�

<D]JDQ��.DGDQDOÕ���7DUÕP�(NRQRPLVL�'HUJLVL�������������



ùHNLO����75$��75$��YH�75$��%|OJHOHULQGH�*LQL�.DWVD\ÕODUÕQÕQ�'H÷LúLPL������������

��

ùHNLO��
WH������\ÕOÕQGD�V|]�NRQXVX�E|OJHOHUH�DLW�*LQL�.DWVD\ÕVÕ�GH÷HUOHULQLQ�QLVSHWHQ�G�ú�N�VHYL\HOHUGH�ROGX÷X�YH�NDPX�
WDUÕP�\DWÕUÕPODUÕQÕQ�LOOHU�DUDVÕQGD�QLVSHWHQ�HúLW�ELU�ELoLPGH�GD÷ÕOGÕ÷Õ�L]OHQPHNWHGLU��6|]�NRQXVX�G|QHPGH������\ÕOÕ�KDULo������
\ÕOÕQD�NDGDU�75$�%|OJHVLQLQ�*LQL�.DWVD\ÕVÕ�GH÷HUOHUL�75$��YH�75$��%|OJHOHUL�LoLQ�KHVDSODQDQ�*LQL�.DWVD\ÕVÕ�GH÷HUOHUL�DUDVÕQGD�
GH÷HUOHU�DOGÕ÷Õ�YH�G|QHP�ER\XQFD�*LQL�.DWVD\Õ�GH÷HUOHULQLQ�\�NVHOHUHN�HúLWVL]OL÷LQ�DUWWÕ÷ÕQÕ�J|U�OPHNWHGLU�������\ÕOÕQGDQ������
\ÕOÕQD�NDGDU�LVH�75$��75$��YH�75$��%|OJHOHULQLQ�*LQL�.DWVD\ÕVÕ�GH÷HUOHUL�D]DOPDNWD�������\ÕOÕQGDQ������\ÕOÕQD�NDGDU�LVH�75$��
%|OJHVL�KDULo�ROPDN��]HUH�75$�YH�75$��E|OJHOHULQLQ�*LQL�.DWVD\ÕVÕ�GH÷HUOHUL�DUWPDNWDGÕU��$QFDN�ùHNLO���LQFHOHQHUHN�75$��
75$��YH�75$��%|OJHOHUL�G�]H\LQGH�HúLWVL]OL÷LQ�QH�JLEL�ELU�oL]JL�L]OHGL÷L�J|U�OPHNOH�ELUOLNWH�HúLWVL]OL÷LQ�QH�NDGDUÕQÕQ�E|OJHOHULQ�
LoLQGHNL� GD÷ÕOÕPGDQ�QH� NDGDUÕQÕQ� LVH� E|OJHOHU� DUDVÕ� NDPX� WDUÕP�\DWÕUÕPODUÕ� IDUNODUÕQGDQ�ND\QDNODQGÕ÷Õ� DQODúÕODPDPDNWDGÕU��
dDOÕúPDGD�HúLWVL]OL÷LQ�EX�ER\XWXQX�GD�J|UHELOPHN�DPDFÕ\OD�/DPEHUW�YH�$URQVRQ�������
XQ�JHOLúWLUGL÷L�\|QWHP�NXOODQÕODUDN�*LQL�
.DWVD\ÕVÕ�D\UÕúWÕUPD�DQDOL]L�\DSÕODUDN�E|OJH�LoL�YH�E|OJHOHU�DUDVÕ�HúLWVL]OL÷LQ�WRSODP�HúLWVL]OL÷H�NDWNÕVÕ�LQFHOHQPHNWHGLU��$úD÷ÕGD�
dL]HOJH��
GH�*LQL�.DWVD\ÕVÕ�D\UÕúWÕUPD�DQDOL]LQLQ�VRQXoODUÕ�YHULOPHNWHGLU��

*LQL�$\UÕúWÕUPD�$QDOL]LQGH��oDOÕúPDQÕQ�YHUL�YH�PHWRGRORML�E|O�P�QGH�DQODWÕOGÕ÷Õ��]HUH�75$�%|OJHVLQLQ�DOW�E|OJHOHUL�75$��
YH�75$��DOW�E|OJHOHULQH�\DSÕODQ�NDPX�WDUÕP�\DWÕUÕPODUÕ�oDNÕúWÕNODUÕ�LoLQ�KHU�LNL�NDWNÕ�ELUELUOHULQGHQ�W�P�\OH�ED÷ÕPVÕ]�RODUDN�LIDGH�
HGLOHPHGL÷LQGHQ��KHU�LNL�ELOHúHQLQ�RUWDN�HWNLVL�GH�|UW�úPH�RODUDN�YHULOPHNWHGLU��%X�DQDOL]H�J|UH�E|OJHOHU�DUDVÕ�HúLWVL]OL÷LQ�WRSODP�
HúLWVL]OL÷H�NDWNÕVÕQÕQ�D]DOPÕú�ROGX÷X��E|OJH�LoL�HúLWVL]OL÷LQ�YH�|UW�úPHQLQ�LVH�DUWWÕ÷Õ�J|U�OPHNWHGLU��*LQL�.DWVD\ÕVÕ�D\UÕúWÕUPD�
DQDOL]LQLQ�VRQXFX�������\ÕOÕQD�JHOLQGL÷LQGH�E|OJHOHU�DUDVÕ� IDUNODUÕQ�D]DOPD\D�EDúODGÕ÷ÕQÕ��DQFDN�E|OJH� LoL� IDUNODUÕQ�DUWWÕ÷ÕQÕ�
J|VWHUPHNWHGLU�
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%X�oDOÕúPDGD�75$�YH�DOW�E|OJHOHUL�RODQ�75$��YH�75$��%|OJHOHULQGH�����������\ÕOODUÕ�DUDVÕQGD�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�
HúLW�GD÷ÕOÕS�GD÷ÕOPDGÕ÷Õ�*LQL�.DWVD\ÕVÕ�NXOODQÕODUDN�LQFHOHQPHNWHGLU��(OGH�HGLOHQ�DPSLULN�EXOJXODU�75$�%|OJHVL�YH�DOW�E|OJHOHUL�
75$��YH�75$��%|OJHOHULQH�DLW�NDPX�WDUÕP�\DWÕUÕPODUÕ�*LQL�.DWVD\ÕVÕ�GH÷HUOHULQLQ�V|]�NRQXVX�G|QHPLQ�EDúODUÕQGD�QLVSHWHQ�
G�ú�N�VHYL\HOHUGH�ROGX÷XQX�\DQL�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�LOOHU�DUDVÕQGD�HúLW�ELU�ELoLPGH�GD÷ÕOGÕ÷ÕQÕ�DQFDN�G|QHP�ER\XQFD�
NDWVD\Õ�GH÷HUOHULQLQ�\�NVHOHUHN�HúLWVL]OL÷LQ�DUWWÕ÷ÕQÕ�J|VWHUPHNWHGLU��%|OJH�G�]H\LQGH�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�QLVSL�RODUDN�HQ�
HúLW�GD÷ÕOGÕ÷Õ�E|OJHQLQ�75$��%|OJHVL�ROGX÷XQX�J|U�OPHNWHGLU��75$��75$��YH�75$��%|OJHOHUL�LoLQ�KHVDSODQDQ�RUWDODPD�*LQL�
.DWVD\ÕVÕ�GH÷HUOHUL�7�UNL\H
GHNL�'�]H\���YH�'�]H\���%|OJHOHULQH�DLW�RUWDODPD�*LQL�.DWVD\ÕODUÕ\OD�NDUúÕODúWÕUÕOGÕ÷ÕQD�LVH�75$�
%|OJHVLQGH�NDPX�WDUÕP�\DWÕUÕPODUÕQÕQ�7�UNL\H
GHNL�'�]H\���%|OJHOHULQH�J|UH�GDKD�HúLWVL]�GD÷ÕOGÕ÷ÕQÕ��75$��YH�75$��%|OJHOHUL�
LoLQ� KHVDSODQDQ� *LQL� .DWVD\ÕVÕ� GH÷HUOHULQLQ� LVH� 7�UNL\H
GHNL� '�]H\��� %|OJHOHULQH� J|UH� QLVSHWHQ� GDKD� HúLW� GD÷ÕOGÕ÷ÕQÕ�
J|VWHUPHNWHGLU��(úLWVL]OL÷LQ�QH�NDGDUÕQÕQ�E|OJHOHULQ�LoLQGHNL�GD÷ÕOÕPGDQ�QH�NDGDUÕQÕQ�LVH�E|OJHOHU�DUDVÕ�NDPX�WDUÕP�\DWÕUÕPODUÕ�

�� ����� �����
� .DWVD\Õ� 2UDQ����� .DWVD\Õ� 2UDQ�����
%|OJH�øoL� ������ ������ ������ ������
%|OJHOHU�DUDVÕ� ������ ������ ������ ������
gUW�úPH� ������ ������ ������ ������
7RSODP� ������ ������� ������ �������

dL]HOJH����75$�%|OJHVLQGH�*LQL�.DWVD\ÕVÕ�$\UÕúWÕUPD�$QDOL]L�6RQXoODUÕ

.DPX�7DUÕP�<DWÕUÕPODUÕQÕQ�'D÷ÕOÕPÕQÕQ�*LQL�.DWVD\ÕVÕ�LOH�gOo�OPHVL��.X]H\GR÷X�$QDGROX�%|OJHVL�h]HULQH�%LU�øQFHOHPH������������



��

IDUNOÕOÕ÷ÕQGDQ�ROGX÷XQX�DQODPDN�LoLQ�\DSÕODQ�*LQL�D\UÕúWÕUPD�DQDOL]L�VRQXoODUÕQD�J|UH�LVH�����
GDQ������\ÕOÕQD�JHOLQGL÷LQGH�
E|OJHOHU�DUDVÕ�IDUNODUÕQ�D]DOPD\D�EDúODGÕ÷Õ��DQFDN�E|OJH�LoL�IDUNODUÕQ�DUWWÕ÷Õ�J|U�OPHNWHGLU��

621�127/$5

L*LQL�.DWVD\ÕVÕQÕQ�VD÷OÕN�DODQÕQGD�NXOODQÕOGÕ÷Õ�oDOÕúPDODUD�|UQHN�RODUDN��5XVVHOO�YH�&KDXUGKXUL���������%URZQ���������
0DFOHDQ�YH�5LFKPDQ���������/HH�������������
QLQ�oDOÕúPDODUÕ�YHULOPHNWHGLU��%XQXQ�GÕúÕQGD��VX�NXOODQÕPÕQGD�&XOOLV�YH�9DQ�
.RSSHQ� ��������\DúDP�V�UHVL�GD÷ÕOÕPÕQGD�*H\LN�YG�� �������� WDUÕP�V�EYDQVL\RQODUÕQÕQ�GD÷ÕOÕPÕQGD�6DPPDQ��������� LPDODW�
VDQD\LLQLQ�GD÷ÕOÕPÕQGD�$NJ�QJ|U�YH�)DOFÕR÷OX���������)DOFÕR÷OX�YH�$NJ�QJ|U���������+H�YG����������7LUDGR�YG����������H÷LWLP�
NRQXVXQGD�7RPDV���������7RPXO���������<DQJ�YG����������VD\ÕVDO�E|O�QPH�G�]H\LQGH��)LGDQ��������YH�XODúÕPGD�J�YHQLUOLN�
DQDOL]LQGH� LVH� /HH� YG�� ������
QLQ� oDOÕúPDODUÕ� IDUNOÕ� GLVLSOLQOHUGH� *LQL� .DWVD\ÕVÕQÕQ� NXOODQÕOGÕ÷Õ� oDOÕúPDODU� DUDVÕQGD�
EXOXQPDNWDGÕU�

LL.DPX�WDUÕP�\DWÕUÕPODUÕ��VXODPD��ELWNLVHO��UHWLP��KD\YDQFÕOÕN��VX��U�QOHUL��RUPDQFÕOÕN�VHNW|UOHULQH�\DSÕODQ�SURMH�\DWÕUÕPODUÕ�
RODUDN�LIDGH�HGLOPHNWHGLU��6|]�NRQXVX�VHNW|UOHUGH�WDUÕPGD�NDPX�\DWÕUÕPODUÕQÕ�ROXúWXUDQ�SURMH�NRQXODUÕQD��VXODPD�VHNW|U�QGH��
N�o�N�|OoHNOL� VXODPD� LúOHUL� SURJUDPÕ�� LGDPH�\HQLOHPH�YH� WDPDPODPD�� DUD]L� ÕVODKÕ�YH�KXGXWODQGÕUPD�SDUN�D÷DoODQGÕUPD�YH�
UHNUHDV\RQ�DODQÕ��ELWNLVHO��UHWLP�DOW\DSÕVÕQÕQ�JHOLúWLULOPHVL�SURMHVL��WDUÕPVDO�DUDúWÕUPDODU�SURMHVL�YH�VXODPD�GÕúÕ�DODQODUGD�KDONÕQ�
JHOLU�G�]H\LQLQ�\�NVHOWLOPHVL�SURMHVLQL��ELWNLVHO��UHWLP�VHNW|U�QGH��D÷DoODQGÕUPD�YH�HUR]\RQ�NRQWURO��SURMHVL��WDUÕP�YH�WDUÕP�GÕúÕ�
IDDOL\HWOHULQ� oHúLWOHQGLULOPHVL� SURMHVL�� KDVVDV� WDUÕP� YH� V�UG�U�OHELOLU� X\JXODPDODUÕQ� \D\JÕQODúWÕUÕOPDVÕ� SURMHVL�� VXODPD�
VLVWHPOHULQLQ�LúOHWLPL�EDNÕPÕ�YH�\|QHWLPL�SURMHVL��WDUÕPVDO�H÷LWLP�YH�\D\ÕP�SURMHVL��VXODPD�\DWÕUÕPODUÕQÕQ�HWNL�GH÷HUOHQGLUPHVL�
SURMHVL��WDUÕP�YH�WDUÕPD�GD\DOÕ�VDQD\LGH�HQWHJUH�ND\QDN�YHULPOLOL÷L�SURMHVLQL��KD\YDQFÕOÕN�VHNW|U�QGH��KD\YDQFÕOÕN�DOW\DSÕVÕQÕQ�
JHOLúWLULOPHVL� SURMHVL�� KD\YDQ� KDVWDOÕN� YH� ]DUDUOÕODUÕ� LOH� P�FDGHOH� SURMHVL�� KD\YDQFÕOÕ÷Õ� JHOLúWLUPH� SURMHVL�� KD\YDQFÕOÕN�
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7KH�QRWLRQ�RI�UHJLRQDO�LPEDODQFH��ZKLFK�LV�FKDUDFWHUL]HG�E\�DOO�VRUWV�RI�LQHTXDOLWLHV�LQ�YDULRXV�UHJLRQV�RI�D�FRXQWU\��LV�VHHQ�
PRUH�RU� OHVV� LQ� DOO� GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV� WRGD\��5HJLRQDO� LPEDODQFH��EULQJV� DERXW� DGYHUVH� FRQVHTXHQFHV�RQ�
HFRQRPLHV�DW�WZR�LPSRUWDQW�SRLQWV��7KH�¿UVW�RQH�LV�H[SUHVVHG�DV�WKH�IDFW�WKDW�WKH�WRWDO�SURGXFWLRQ�OHYHO�DQG�WKHUHIRUH�WKH�OHYHO�RI�
ZHOIDUH�LQ�D�FRXQWU\�DUH�EHORZ�WKH�DFKLHYDEOH�OHYHO�GXH�WR�WKH�LQDELOLW\�WR�HQVXUH�HI¿FLHQW�XVH�RI�UHVRXUFHV��7KH�VHFRQG�DGYHUVH�
FRQVHTXHQFH�RI�WKH�UHJLRQDO�LPEDODQFH�LV�WKH�VRFLDO�SUREOHPV�FDXVHG�E\�WKH�PLJUDWLRQ�RI�WKH�SRSXODWLRQ�WR�WKH�PRUH�GHYHORSHG�
UHJLRQV�GXH�WR�WKH�ORZ�HFRQRPLF�DFWLYLW\�LQ�WKH�XQGHUGHYHORSHG�UHJLRQV��,W�LV�REVHUYHG�WKDW�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW�
SURJUHVVHV�DW�GLIIHUHQW�UDWHV�ZLWKLQ�WKH�VDPH�FRXQWU\�DV�LW�GRHV�DPRQJ�YDULRXV�FRXQWULHV��%HVLGHV�WKDW��UHJLRQDO�LPEDODQFHV�ZLWKLQ�
WKH�ERUGHUV�RI�D�FRXQWU\�KDYH�RQO\�DWWUDFWHG�WKH�DWWHQWLRQ�RI�HFRQRPLVWV�DIWHU�WKH�*UHDW�'HSUHVVLRQ�LQ�������$IWHU�WKH�:RUOG�:DU�,,��
PDQ\�FRXQWULHV��HVSHFLDOO\�:HVWHUQ�(XURSHDQ�FRXQWULHV��KDYH�EHJXQ�WR�LPSOHPHQW�SROLFLHV�WKDW�UHGXFH�UHJLRQDO�GHYHORSPHQW�
GLIIHUHQFHV��7KHUH� DUH� IRXU� LQVWUXPHQWV�PHQWLRQHG� IRU� UHGXFLQJ� UHJLRQDO� LPEDODQFH��7KH� ¿UVW� LQVWUXPHQW� LV� WR� HQVXUH� WKDW�
HFRQRPLF�DFWLYLWLHV�DUH�RULHQWHG�WR�VSHFL¿F�UHJLRQV�ZLWK�LQFHQWLYH�SUDFWLFHV�WKDW�RIIHU�¿QDQFLDO�DQG�WD[�UHODWHG�DGYDQWDJHV��7KH�
VHFRQG�RQH�LV�WR�PDNH�QHFHVVDU\�SXEOLF�LQYHVWPHQWV�IRU�GHYHORSPHQW��2WKHU�LQVWUXPHQWV�DLPLQJ�WR�UHGXFH�UHJLRQDO�LPEDODQFH�DUH�
WR� HQVXUH� WKH� DGDSWDWLRQ� RI� DGPLQLVWUDWLYH� RUJDQ� WR� UHJLRQDO� GHYHORSPHQW� LVVXHV� DQG� WKH� OLPLWDWLRQ� RI� WKH� GHYHORSPHQW� LQ�
PHWURSROLWDQ�DUHDV�

7KDQNV�WR�SXEOLF�LQYHVWPHQWV�� WKH�JRYHUQPHQW�HQVXUHV�WKDW� WKH�UHJLRQ
V�SURGXFWLRQ�FDSDFLW\�LV� LQFUHDVHG�� WKH�PLVVLQJ�
LQIUDVWUXFWXUH�LV�FRPSOHWHG�DQG�WKH�UHJLRQ�EHFRPHV�PRUH�DWWUDFWLYH�IRU�EXVLQHVVHV��,QIUDVWUXFWXUH�IDFLOLWLHV�LQ�GLIIHUHQW�UHJLRQV�
KDYH�WR�EH�DW�WKH�VDPH�RU�YHU\�VLPLODU�OHYHO�LQ�RUGHU�IRU�WKH�LQFHQWLYH�SUHFDXWLRQV��ZKLFK�DUH�RQH�RI�WKH�LQVWUXPHQWV�IRU�UHGXFLQJ�
UHJLRQDO�LPEDODQFH��WR�EH�HIIHFWLYH��)RU�WKLV�UHDVRQ��SXEOLF�LQYHVWPHQWV�DUH�RI�YLWDO�LPSRUWDQW��3XEOLF�LQYHVWPHQWV�DUH�FDWHJRUL]HG�
DV�LQYHVWPHQWV�LQ�VRFLDO�LQIUDVWUXFWXUHV�VXFK�DV�KHDOWK��HGXFDWLRQ�DQG�LQ�SK\VLFDO�LQIUDVWUXFWXUHV�VXFK�DV�DJULFXOWXUH��PLQLQJ��
PDQXIDFWXULQJ��WUDQVSRUWDWLRQ�FRPPXQLFDWLRQ��HQHUJ\��WRXULVP�DQG�UHVLGHQWLDO�DUHDV�

7KLV�VWXG\�DLPV�WR�DQDO\]H�WKH�GLVWULEXWLRQ�RI�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�PDGH�EHWZHHQ�WKH�\HDUV������DQG������LQ�
1RUWKHDVW�$QDWROLD� �75$�� UHJLRQ�� ZKLFK� KDV� D� SURPLQHQW� DJULFXOWXUDO� FKDUDFWHULVWLF�� XVLQJ� WKH� *LQL� FRHI¿FLHQW�� 7KH� *LQL�
FRHI¿FLHQW�LV�D�XVHIXO�LQVWUXPHQW�IRU�PHDVXULQJ�LQHTXDOLW\�DQG�DVVHVVLQJ�KRZ�HTXDOO\���XQHTXDOO\�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�
DUH�GLVWULEXWHG�RQ�WKH�EDVLV�RI�SURYLQFHV�DQG�VXEUHJLRQV�DQG�LV�RIWHQ�XVHG�IRU�PHDVXULQJ�LQFRPH�LQHTXDOLW\�LQ�WKH�HFRQRPLF�
OLWHUDWXUH��

7KH�*LQL�FRHI¿FLHQW�KDV�D�YDOXH���EHWZHHQ���DQG����7KH�*LQL�FRHI¿FLHQW�EHLQJ���LQGLFDWHV�DEVROXWH�HTXDOLW\��ZKLFK�PHDQV�HDFK�
SURYLQFH�UHFHLYHV�HTXDO�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV��ZKLOH���LQGLFDWHV�DEVROXWH�LQHTXDOLW\��ZKLFK�PHDQV�DOO�SXEOLF�DJULFXOWXUDO�
LQYHVWPHQWV�DUH�FRQFHQWUDWHG�RQ�D�VLQJOH�SURYLQFH��$V�*LQL�FRHI¿FLHQW�DSSURDFKHV�WR����PRUH�HTXDO�GLVWULEXWLRQ�LV�REVHUYHG��
+RZHYHU��DV�LW�DSSURDFKHG�WR����PRUH�XQHTXDO�GLVWULEXWLRQ�LV�VHHQ��7KH�*LQL�FRHI¿FLHQW�FDQ�DOVR�EH�XVHG�DV�D�PHDVXUH�RI�LQHTXDOLW\��
WKXV�GLYLGH�WKH�SDUWV�WKDW�PDNH�XS�WKH�ZKROH��7KLV�ZD\��WKH�VRXUFH�RI�LQHTXDOLW\�FDQ�EH�GHWHUPLQHG��

7KH�HPSLULFDO�HYLGHQFH�VKRZV�WKDW�WKH�*LQL�FRHI¿FLHQW�YDOXHV�RI�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�LQ�WKH�75$�UHJLRQ�DQG�WKH�
75$��DQG�75$��VXEUHJLRQV�ZHUH�UHODWLYHO\�ORZ�DW�WKH�EHJLQQLQJ�RI�WKH�SHULRG�LQ�TXHVWLRQ��7KDW�LV�WR�VD\��WKH�SXEOLF�DJULFXOWXUDO�
LQYHVWPHQWV�ZHUH�GLVWULEXWHG�HTXDOO\�DPRQJ�WKH�SURYLQFHV��EXW�LQHTXDOLW\�KDV�LQFUHDVHG�DV�WKH�FRHI¿FLHQW�YDOXHV�KDYH�LQFUHDVHG�
GXULQJ�WKLV�SHULRG��,W�LV�IRXQG�RXW�WKDW�75$��UHJLRQ�LV�ZKHUH�WKH�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�DUH�UHODWLYHO\�PRUH�HTXDOO\�
GLVWULEXWHG�DW�WKH�UHJLRQDO�OHYHO��:KHQ�WKH�DYHUDJH�*LQL�FRHI¿FLHQW�YDOXHV�RI�75$��75$��DQG�75$��UHJLRQV�DUH�FRPSDUHG�WR�WKDW�
RI�1876���DQG�1876���UHJLRQV�LQ�7XUNH\��LW�LV�FRQFOXGHG�WKDW�SXEOLF�DJULFXOWXUDO�LQYHVWPHQWV�LQ�75$�UHJLRQ�DUH�GLVWULEXWHG�PRUH�
XQHTXDOO\�WKDQ�/HYHO���UHJLRQV�LQ�7XUNH\��DQG�WKH�*LQL�FRHI¿FLHQW�YDOXHV�FDOFXODWHG�IRU�75$��DQG�75$��UHJLRQV�DUH�GLVWULEXWHG�
PRUH�HTXDOO\�FRPSDUHG�WR�1876���UHJLRQV�LQ�7XUNH\��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�*LQL�GHFRPSRVLWLRQ�DQDO\VLV�FRQGXFWHG�LQ�RUGHU�
WR�XQGHUVWDQG�KRZ�PXFK�RI�WKH�LQHTXDOLW\�LV�UHVXOWHG�IURP�WKH�GLVWULEXWLRQ�ZLWKLQ�WKH�UHJLRQV�DQG�KRZ�PXFK�LV�UHVXOWHG�IURP�WKH�
GLIIHUHQFH� EHWZHHQ� SXEOLF� DJULFXOWXUDO� LQYHVWPHQWV� LQ� GLIIHUHQW� UHJLRQV�� LW� LV� FRQFOXGHG� WKDW� LQWHUUHJLRQDO� GLIIHUHQFHV� KDYH�
GHFUHDVHG��ZKHUHDV�LQWUDUHJLRQDO�GLIIHUHQFHV�KDYH�LQFUHDVHG�EHWZHHQ�WKH�\HDUV������DQG�������

(YDOXDWLRQ�RI�7KH�'LVWULEXWLRQ�RI�3XEOLF�$JULFXOWXUDO�,QYHVWPHQWV�:LWK�
*LQL�&RHI¿FLHQW��DQ�$QDO\VLV�RQ�1RUWKHDVW�$QDWROLD�5HJLRQ������������
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7�UNL\H
GH�%DO�$U]Õ�YH�7DOHEL�LoLQ�gQJ|U�
� � �*DP]H�6$1(5 ���+DNDQ�$'$1$&,2ö/8 ��=DNL\HK�1$6(5,

%X�oDOÕúPD�����.DVÕP������WDULKOHUL�DUDVÕQGD�0X÷OD
GD�JHUoHNOHúHQ����8OXVODUDUDVÕ�0X÷OD�$UÕFÕOÕN�YH�dDP�%DOÕ�.RQJUHVL
QGH�V|]O��ELOGLUL�RODUDN�VXQXOPXúWXU�
�(JH�hQLYHUVLWHVL��=LUDDW�)DN�OWHVL��7DUÕP�(NRQRPLVL�%|O�P���%RUQRYD�ø]PLU
�(JH�hQLYHUVLWHVL��=LUDDW�)DN�OWHVL��7DUÕP�(NRQRPLVL�%|O�P��'RNWRUD�g÷UHQFLVL��%RUQRYD�ø]PLU
�

g]HW

*�Q�P�]GH�DUÕFÕOÕN�W�P�G�Q\DGD�JHOLúPHNWH�RODQ�YH�\DSÕVDO�RODUDN�WDUÕPVDO��UHWLPLQ�GHYDPOÕOÕ÷ÕQÕ�VD÷OD\DQ�
|QHPOL�ELU�KD\YDQFÕOÕN�IDDOL\HWL�ROXS��ELU�WDUÕP��ONHVL�RODQ�7�UNL\H�LoLQ�GH�D\UÕ�ELU�|QHP�WDúÕPDNWDGÕU��7�UNL\H�
�����\ÕOÕQGD�����������DGHW�NRYDQ�YDUOÕ÷Õ� LOH�'�Q\DGD���� VÕUDGD���������� WRQ�EDO��UHWLPL� LOH���� VÕUDGD�\HU�
DOPDNWDGÕU��$UÕFÕOÕN��EDO�YH�GL÷HU�DUÕ��U�QOHUL�SROHQ��DUÕ�V�W���SURSROLV��DUÕ�]HKLUL��EDOPXPX��LOH�WRSOXPXQ�VD÷OÕNOÕ�
JHOLúLPL�DoÕVÕQGDQ�GD�|QHPOL� URO�R\QDPDNWDGÕU��%XQXQOD�ELUOLNWH��7�UNL\H
GH�V�UG�U�OHELOLU�DUÕFÕOÕN� LOH� LOJLOL�
VWUDWHMLN�SODQODPD�DoÕVÕQGDQ�EDO�DU]Õ�YH�WDOHELQGHNL�JHOHFHN�H÷LOLPOHULQL�RUWD\D�NR\PDN�|QHPOL�J|U�OPHNWHGLU��
%X�oDOÕúPDQÕQ�WHPHO�DPDFÕ�����������G|QHPL�LoLQ�7�UNL\H
GHNL�EDO�DU]Õ�YH�WDOHELQL�|QJ|UPHNWLU��%X�oDOÕúPD�LOH�
DUÕFÕOÕN� LúOHWPHOHULQLQ� JHOHFHNWH� NDUúÕODúDELOHFHNOHUL� GXUXPODUÕ� |QFHGHQ� |QJ|UPHOHUL� YH� EX� GR÷UXOWXGD�
\DWÕUÕPODUÕQD�\|Q�YHUPHOHUL�LoLQ�ELU�¿NLU�ROXúWXUPDODUÕ�DPDoODQPÕúWÕU��dDOÕúPDGD�\DSÕODQ�|QJ|U�OHU�LoLQ�%R[��
-HQNLQV�WDKPLQ�PRGHOL�NXOODQÕOPÕúWÕU��dDOÕúPDGD�HOGH�HGLOHQ�VRQXoODUD�J|UH�|]HOOLNOH������\ÕOÕ�VRQUDVÕ�EDO�DU]Õ�YH�
WDOHELQGH� DUWÕú� EHNOHQPHNWHGLU�� %XQXQOD� ELUOLNWH� EDO� DU]ÕQÕQ� WDOHEL� NDUúÕODPDGD� \HWHUVL]� NDODFD÷Õ�
|QJ|U�OPHNWHGLU����
$QDKWDU�NHOLPHOHU��$UÕFÕOÕN��$U]��7DOHS��(÷LOLP��7�UNL\H

)RUHFDVWLQJ�+RQH\�6XSSO\�DQG�'HPDQG�LQ�7XUNH\�
$EVWUDFW

%HHNHHSLQJ�LV�DQ�LPSRUWDQW�GHYHORSLQJ�HQWHUSULVH�RI�OLYHVWRFN�DOO�RYHU�WKH�ZRUOG�LQ�UHFHQW�\HDUV�DQG�SURYLGHV�WKH�
VXVWDLQDELOLW\�RI�DJULFXOWXUDO�SURGXFWLRQ��,W�DOVR�KDV�VSHFLDO�LPSRUWDQFH�LQ�7XUNH\�DV�DQ�DJULFXOWXUDO�FRXQWU\��
7XUNH\�ZLWK�����������EHHKLYHV�LV�LQ��QG�UDQN�DQG�ZLWK���������WRQV�RI�KRQH\�SURGXFWLRQ�LQ������LV�LQ��UG�UDQN�
LQ�WKH�ZRUOG�EHH�SURGXFWV��KRQH\��SROOHQ��UR\DO�MHOO\��SURSROLV��EHH�YHQRP�DQG�EHHVZD[��KDYH�DQ�LPSRUWDQW�UROH�LQ�
WKH�KHDOWK\�QXWULWLRQ��)URP�SRLQW�RI�YLHZ�RI�VWUDWHJLF�SODQQLQJ�WKH�UHODWHG�WR�VXVWDLQDEOH�DSLFXOWXUH�LQ�7XUNH\��LW�LV�
HVVHQWLDO�WR�GHWHUPLQH�IXWXUH�WUHQGV�RI�KRQH\�VXSSO\�DQG�GHPDQG��7KH�PDLQ�DLP�RI�WKLV�VWXG\�LV�WR�IRUHFDVW�KRQH\�
VXSSO\� DQG� GHPDQG� LQ� 7XUNH\� IRU� ����������� 7KLV� VWXG\� DLPV� WR� KHOS� EHHNHHSHUV� IRU� IRUHFDVWLQJ� IXWXUH�
FRQGLWLRQV�DQG�WR�HVWDEOLVK�DQ�LGHD�WR�GLUHFW�WKHLU�LQYHVWPHQWV�LQ�WKLV�GLUHFWLRQ��7KH�%R[�-HQNLQV�HVWLPDWLRQ�
PRGHO�ZDV�XVHG�LQ�WKLV�VWXG\��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKLV�VWXG\��LW�LV�H[SHFWHG�WKDW�KRQH\�VXSSO\�DQG�GHPDQG�
ZLOO�LQFUHDVH�HVSHFLDOO\�IURP�������+RZHYHU��LW�LV�SUHGLFWHG�WKDW�WKH�VXSSO\�RI�KRQH\�ZLOO�EH�LQVXI¿FLHQW� �LQ�
REWDLQLQJ�WKH�KRQH\�GHPDQG�
.H\�ZRUGV��%HHNHHSLQJ�6XSSO\��'HPDQG��7UHQG��7XUNH\

��*ø5øù

$UÕFÕOÕN�WRSUD÷D�ED÷OÕ�NDOÕQPDNVÕ]ÕQ�\DSÕODELOHQ�YH�oHúLWOL�WDUÕP�NROODUÕ�LOH�ELUOLNWH�X\XPOX�ELU�úHNLOGH�\�U�W�OHELOHQ�ELU�
KD\YDQFÕOÕN�GDOÕGÕU��%LUoRN�ELWNLVHO��UHWLP�GDOÕ��DUÕFÕOÕN�LOH�ELUOLNWH�YH�NDUúÕOÕNOÕ�ID\GD�VD÷OD\DUDN�V�UG�U�OHELOPHNWHGLU�'L÷HU�
WDUÕPVDO�IDDOL\HWOHULQ�\DQÕQGD�LNLQFL�ELU�JHOLU�ND\QD÷Õ�RODUDN�GD�\DSÕOPDNWDGÕU��7RSUD÷D�ED÷ÕPOÕ�ROPDPDVÕ��D]�ELU�VHUPD\H�LOH�
\DSÕODELOPHVL�YH�GL÷HU�WDUÕP�NROODUÕQD�RUDQOD�GDKD�D]�Lú�J�F��NXOODQPDVÕ�DUÕFÕOÕ÷Õ�|Q�SODQD�oÕNDUWDQ�|QHPOL�|]HOOLNOHUGLU��.XYDQFÕ�
YG���������

$UÕFÕOÕN� oR÷XQOXNOD� N�o�N� DLOH� LúOHWPHFLOL÷L� RODUDN� |QH� oÕNPDNWDGÕU�� %X� DoÕGDQ� DUÕFÕOÕ÷ÕQ� HQ� |QHPOL� NÕUVDO� NDONÕQPD�
DUDoODUÕQGDQ�ELUL�ROGX÷X�EHOLUWLOPHNWHGLU��'�Q\DGD�GD��DUÕFÕOÕN�KHU�JHoHQ�J�Q�JHOLúPHNWH�ROXS��|]HOOLNOH�DUÕ��U�QOHULQLQ�oHúLWOLOL÷L��
QHGHQL\OH�|QHPOL�ELU�VHNW|U�GXUXPXQD�JHOPLúWLU��3ROLQDV\RQD�GD\DOÕ�RODUDN�DUÕFÕOÕN�IDDOL\HWL�$PHULND�%LUOHúLN�'HYOHWOHUL
QGH�
\D\JÕQ� LNHQ��DUÕ��U�QOHULQLQ� WÕEEL�DPDoODUOD�NXOODQÕOPDVÕ�8]DNGR÷X��ONHOHULQGH�|Q�SODQD�oÕNPDNWD��$YUXSD
GD� LVH�GDKD�oRN�
EHVOHQPH� DPDoOÕ� \DNODúÕPODU� VHUJLOHQPHNWHGLU��$%'
GH� KHU� \ÕO�PLO\RQODUFD� NRORQL� EDGHP� SROLQDV\RQX� LoLQ� JH]GLULOPHNWH��
DUÕFÕODU�|QHPOL�G�]H\GH�JHOLU�HOGH�HWPHNWHGLUOHU��g]W�UN��������

$UÕFÕOÕN�W�P�G�Q\DGD�ROGX÷X�JLEL�7�UNL\H
GH�GH�VRQ�\ÕOODUGD�|QHPOL�JHOLúPH�ND\GHGHQ�ELU�VHNW|U�GXUXPXQD�JHOPLúWLU��
7�UNL\H
GH�ÀRUDO�ND\QDNODUÕQ�YH�NRORQL�YDUOÕ÷ÕQÕQ�]HQJLQ�ROPDVÕ��ELUELULQGHQ�IDUNOÕ�LNOLP�YH�E|OJHOHULQ�EXOXQPDVÕ��WDUÕPVDO�DPDoOÕ�
LúOHQPH\HQ�DODQODUÕQ�ID]ODOÕ÷Õ��WDUÕPVDO�P�FDGHOH�LODoODUÕQÕQ�NXOODQÕPÕQÕQ�D]�ROPDVÕ��DUÕ�JHQ�ND\QDNODUÕQFD�]HQJLQ�ROPDVÕ�LOH�
JH]JLQFL�YH�VDELW�DUÕFÕOÕ÷ÕQ�X\JXQ�ROPDVÕ��D\UÕFD�DUÕFÕOÕN�IDDOL\HWOHULQL�DUWWÕUPDN�DPDFÕ\OD�7�&�2UPDQ�YH�6X�øúOHUL�%DNDQOÕ÷ÕQFD�
ROXúWXUXODQ�%DO�2UPDQÕ�(\OHP�3ODQÕ�NDSVDPÕQGD������EDO�RUPDQÕQÕQ�WHVLV�HGLOPHVL�DUÕFÕOÕ÷Õ�DYDQWDMOÕ�GXUXPD�JHWLUPLúWLU��6DQFDN�
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7�UNL\H
GH�HQ�|QHPOL�DUÕFÕOÕN�E|OJHOHUL�.DUDGHQL]��$NGHQL]�YH�(JH�%|OJHOHUL�ROXS�������\ÕOÕQGD��(JH�E|OJHVL��������WRQ�EDO�

�UHWLPL�LOH�ELULQFL��'R÷X�.DUDGHQL]�E|OJHVL��������WRQ�EDO��UHWLPL�LOH�LNLQFL�VÕUDGD�YH�$NGHQL]�E|OJHVL��������WRQ��UHWLP�LOH�
�o�QF��VÕUDGD�\HU�DOPDNWDGÕU��7hø.��������

øQVDQR÷OX� WDUDIÕQGDQ�X]XQ�\ÕOODUGDQ�EHUL�EHVLQ�ND\QD÷Õ�RODUDN�NXOODQÕODQ�EDO�� HQ�oRN�ELOLQHQ�YH� W�NHWLOHQ�DUÕ��U�QOHUL�
DUDVÕQGD� \HU� DOPDNWDGÕU��$UÕFÕOÕNWD� JHOLúPLú� �ONHOHUGH� EDO�� EDOPXPX�� SROHQ�� DUÕ� V�W��� SURSROLV� JLEL� �U�QOHULQ� �UHWLPLQH� YH�
LúOHQPHVLQH�GD\DOÕ�ELUoRN�DUÕFÕOÕN�DOW\DSÕ�VHNW|U��ROXúPXú�YH�EX��U�QOHULQ�KHU�ELULQH�GD\DOÕ�VDQD\LOHU�NXUXOPXúWXU��7�UNL\H
GH�LVH�
EX� VHNW|U� EDO� �UHWLPLQH� \|QHOLN� ELU� WDUÕPVDO� IDDOL\HW� ROPDNOD� ELUOLNWH�� GL÷HU� DUÕ� �U�QOHUL� NRQXVXQGD� |QHPOL� ELU� JHOLúPH�
J|U�OPHPHNWHGLU��

'�Q\DGD�YH�7�UNL\H
GH�DUÕFÕOÕNOD�LOJLOL�JHUHN�WHNQLN��JHUHNVH�HNRQRPLN�DoÕGDQ�|]J�Q�YHULOHUH�GD\DOÕ�oRN�VD\ÕGD�oDOÕúPD�
EXOXQPDNWDGÕU��0LNUR�G�]H\GH�oHúLWOL�E|OJHOHUGH�\DSÕODQ�oDOÕúPDODUGD�LúOHWPHOHULQ�PHYFXW�GXUXPODUÕ�YH�NDUúÕODúWÕNODUÕ�VRUXQODU�
GLNNDWH�DOÕQPÕúWÕU��3DUODND\��������6HYHQ�YH�$NNÕOÕo��������6DQHU�YG���������8]XPGXPOX�YG���������g]W�UN��������dLYL�<DOoÕQ��
������(PLU���������%X�oDOÕúPDODUÕQ� VRQXFXQGD��UHWLFLOHULQ�SD]DUODPD���UHWLP��KDVWDOÕN�YH�]DUDUOÕODUOD�P�FDGHOH�DODQODUÕQGD�
VRUXQODUOD�NDUúÕODúWÕNODUÕ�RUWD\D�oÕNPÕúWÕU��%DO�¿\DWODUÕQGDNL�GDOJDODQPDODU���U�QOHULQ�¿\DW�VWDQGDUGÕQÕQ�EXOXQPD\ÕúÕ��\XUWGÕúÕ�
ND\QDNOÕ��U�QOHULQ�SD]DUD�JLUPHVL��KDNVÕ]�UHNDEHW�X\JXQ�ROPD\DQ��U�QOHULQ�SL\DVD\D�VXQXOPDVÕ����U�QOHULQ�GR÷DOOÕ÷Õ�LOH�LOJLOL�
NXúNXODU���UHWLFL�|UJ�WOHQPHVLQGHNL�\HWHUVL]OLNOHU��NRRSHUDWLI�VD\ÕVÕQÕQ�D]OÕ÷Õ��W�NHWLFL�WDOHELQGHNL�GH÷LúLNOLNOHU��G�ú�N�RUJDQLN�EDO�
WDOHEL�LOH�SD]DUODPD�YH�VDWÕú�VÕUDVÕQGDNL�HQ�|QHPOL�VRUXQODU�RODUDN�EHOLUOHQPLúWLU��

%DO��UHWLPLQL�HWNLOH\HQ�HQ�|QHPOL�VRUXQODU�LVH���UHWLFLOHULQ�DUÕ��U�Q��RODUDN�VDGHFH�EDO��UHWLPLQGH�\R÷XQODúPDVÕ��WDúÕPD�
PDVUDÀDUÕQÕQ�\�NVHNOL÷L��NDOÕQWÕ�DQDOL]OHUL�NRQXVXQGDNL�\HWHUVL]OLNOHU��JH]JLQFL�DUÕFÕOÕNWD�NRQDNODPD�YH�J�YHQOLN�VRUXQX��N�UHVHO�
LNOLP�GH÷LúLNOL÷LQLQ�ROXPVX]�HWNLOHUL�RODUDN�EHOLUOHQPLúWLU��g]ELOJLQ�YG���������6HYHQ�YH�$NNÕOÕo��������8]XPGXPOX�YG���������
g]W�UN��������(QJLQGHQL]�YG����������%X�VRUXQODUÕQ�o|]�P�QH�LOLúNLQ�RODUDN�NDOLWH�VWDQGDUGL]DV\RQXQXQ�VD÷ODQPDVÕ���ONH�LoLQGH�
EDO�W�NHWLPLQLQ�|]HQGLULOPHVL�YH�W�NHWLFLOHULQ�ELOLQoOHQGLULOPHVLQH�\|QHOLN�oDOÕúPDODUÕQ�\DSÕOPDVÕ��NRRSHUDWLI�YH�ELUOLN�oDWÕVÕ�
DOWÕQGD�|UJ�WOHQPHOHULQLQ�WHúYLN�HGLOPHVL�JLEL�o|]�P�|QHULOHUL�VXQXOPXúWXU�

.RQYDQVL\RQHO��UHWLPLQ�\DQÕVÕUD�RUJDQLN�DUÕ��U�QOHUL��UHWLPLQLQ�HNRQRPLN�\|Q�Q��GLNNDWH�DODQ�oDOÕúPDODU�GD�LQFHOHQPLúWLU�
�6DQHU�YG���������dLYL�<DOoÕQ���������ø]PLU�LOL�.HPDOSDúD�LOoHVL�dDPEHO�.|\�QGH�X\JXODPDOÕ�RODUDN�JHUoHNOHúWLULOHQ�RUJDQLN�
DUÕFÕOÕN� IDDOL\HWL� VRQXFXQGD�� \DSÕODQ� H÷LWLP�YH�\D\ÕP�oDOÕúPDODUÕ� LOH� N|\GHNL� �UHWLFLOHULQ� NRQYDQVL\RQHO� DUÕFÕOÕNWDQ�RUJDQLN�
DUÕFÕOÕ÷D�JHoPHOHUL�VD÷ODQPD\D�oDOÕúÕOPÕúWÕU��.|\GH�ED]Õ�DUÕFÕODUOD�RUJDQLN�DUÕFÕOÕ÷D�EDúODQÕOGÕNWDQ�VRQUD��RUJDQLN�DUÕFÕOÕN� LOH�
NRQYDQVL\RQHO� DUÕFÕOÕN� \DSDQODUÕQ� WXWWXNODUÕ� ND\ÕWODUGDQ� YH� DQNHW� YHULOHULQGHQ� \DUDUODQÕODUDN�� WHNQLN� YH� HNRQRPLN� \|QGHQ�
DQDOL]OHUL� \DSÕOPÕú� YH� KHU� LNL� �UHWLP� IDDOL\HWL� NDUúÕODúWÕUÕOPÕúWÕU�� dDOÕúPDGD� ¿UPD� YH� W�NHWLFL� G�]H\LQGH� DQDOL]OHUH� GH� \HU�
YHULOPLúWLU�� 7�NHWLFL\H� \|QHOLN� VRQXoODU� NLúL� EDúÕQD� NRQYDQVL\RQHO� YH� RUJDQLN� EDO� W�NHWLPLQLQ� \HWHUOL� ROPDGÕ÷ÕQÕ� RUWD\D�
NR\PXúWXU�� $UDúWÕUPDGD�� RUJDQLN� EDO� �UHWLPL� \DSDQ� LúOHWPHOHUGH� NRYDQ� EDúÕQD� QHW� JHOLULQ�� NRQYDQVL\RQHO� �UHWLP� \DSDQ�
LúOHWPHOHUGHQ�GDKD�\�NVHN�ROGX÷X�VDSWDQPÕúWÕU��6DQHU�YG����������7RNDW�øOL�0HUNH]�LOoHGH�\DSÕODQ�GL÷HU�ELU�oDOÕúPDGD��UHWLFLOHULQ�
������
L�RUJDQLN��UHWLP�\DSPDN�LVWHGLNOHULQL�EHOLUWPLúOHUGLU��hUHWLFLQLQ�H÷LWLP�G�]H\L��\DúÕ�YH�NRYDQ�VD\ÕVÕ�DUWWÕNoD��DUÕFÕOÕN�
IDDOL\HWL�X\JXODPDODUÕQÕQ�RUJDQLN�DUÕFÕOÕN��UHWLP�NULWHUOHULQH�GDKD�ID]OD�\DNODúWÕ÷Õ�J|]OHPOHQPLúWLU��dLYL�<DOoÕQ��������

0DNUR�YHULOHU��NRYDQ�VD\ÕVÕ��EDO�YH�GL÷HU�DUÕ��U�QOHUL��UHWLP�PLNWDUÕ���UHWLP�GH÷HUL��EDO�YHULPL���GLNNDWH�DOÕQDUDN�\DSÕODQ�
oDOÕúPDODUGD� LVH�� '�Q\D
GD� YH� 7�UNL\H
GH� DUÕFÕOÕ÷ÕQ� PHYFXW� GXUXPX� LQFHOHQHUHN�� JHOHFHN� \ÕOODUD� LOLúNLQ� WDKPLQOHUGH�
EXOXQXOPXúWXU��3DUODND\�YG���������%XUXFX�YH�*�OVH�%DO��������3RSHVFX���������

%X�DUDúWÕUPDQÕQ�WHPHO�DPDFÕ��EDO��UHWLPLQGH�JHOHFHN�VHNL]�\ÕOOOÕN�V�UHGH�RUWD\D�oÕNDFDN�DU]���UHWLP��YH�WDOHS��W�NHWLP��
GHQJHVLQL��EHOLUOHPHNWLU��%|\OHFH�DUÕFÕOÕN�LúOHWPHOHULQLQ�JHOHFHNWH�NDUúÕODúDELOHFHNOHUL�GXUXPODUÕ�|QFHGHQ�|QJ|U�S��EX�GR÷UXOWXGD�
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=LUDDW�)DN�OWHVL�'HUJLVL�������������

6HYHQ�� ø��� $NNÕOÕo�� 0�(��� ������ 7KH� 6ROXWLRQ� 6XJJHVWLRQV� $QG� 'HWHUPLQDWLRQ� 2I� 3URGXFWLRQ� DQG� 0DUNHWLQJ� 3UREOHPV� RI�
%HHNHHSLQJ�(QWHUSULVHV�LQ�(OD]ÕJ�3URYLQFH��/DODKDQ�+D\YDQFÕOÕN�$UDúWÕUPD�(QVWLW�V��'HUJLVL��������������

7hø.��������KWWS���ZZZ�WXLN�JRY�WU��������������
8]XQGXPOX��$���$NVR\��$��YH�,úÕN��%���������$UÕFÕOÕN�øúOHWPHOHULQGH�0HYFXW�<DSÕ�YH�7HPHO�6RUXQODU��%LQJ|O�øOL�gUQH÷L��$WDW�UN�

hQLYHUVLWHVL�=LUDDW�)DN��'HUJLVL��������������

��

7�UNL\H
GH�%DO�$U]Õ�YH�7DOHEL�LoLQ�gQJ|U�





7DUÜP�(NRQRPLVL�'HUJLVL
����7XUNLVK�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV�

,661�����������
KWWS���MRXUQDO�WDUHNRGHU�RUJ

$%'�/LVDQVOÕ�'HSRFXOXN�6LVWHPL�YH�)L\DW�'HVWH÷L�8\JXODPDVÕ�,úÕ÷ÕQGD�
+XEXEDWWD�<HQL�%LU�'HVWHNOHPH�)L\DW�6LVWHPL�gQHULVL

�0XVWDID�.$<$
%X�PDNDOHQLQ�KD]ÕUODQPDVÕQGD�.DONÕQPD�%DNDQOÕ÷Õ�3ODQODPD�8]PDQOÕ÷Õ�<HWHUOLOLN�6ÕQDY�.XUXOX�WDUDIÕQGDQ����+D]LUDQ������WDULKLQGH�GH÷HUOHQGLULOHQ�
³7DUÕPGD�/LVDQVOÕ�'HSRFXOXN�6LVWHPL��+XEXEDW�3L\DVDVÕ�gUQH÷L´�DGOÕ�X]PDQOÕN�WH]LQGHQ�\DUDUODQÕOPÕúWÕU�
�.DONÕQPD�%DNDQOÕ÷Õ��<ÕOOÕN�3URJUDPODU�YH�.RQMRQNW�U�'H÷HUOHQGLUPH�*HQHO�0�G�UO�÷���$QNDUD

g]HW

7�UNL\H
GH�KXEXEDWWD�GHVWHNOHPH�¿\DW�SROLWLNDVÕ�7RSUDN�0DKVXOOHUL�2¿VL�*HQHO�0�G�UO�÷���702��WDUDIÕQGDQ�
JHUoHNOHúWLULOHQ�GHVWHNOHPH�DOÕPODUÕ\OD�\�U�W�OPHNWHGLU��'HVWHNOHPH�DOÕPODUÕ�WHPHO�RODUDN���UHWLFLOHULQ�G�ú�N�
RODQ�DU]�HVQHNOLNOHULQGHQ�ND\QDNODQPDNWDGÕU��%X�GXUXP�GLNNDWH�DOÕQDUDN��UHWLFLOHUH�GHSRODPD�YH�¿QDQVPDQ�
LPNkQÕ� VXQPDVÕ� QHGHQL\OH� DU]� HVQHNOL÷LQL� DUWÕUDQ� OLVDQVOÕ� GHSRFXOXN� VLVWHPLQLQ� X\JXODQPDVÕQD� \|QHOLN�
oDOÕúPDODU�7�UNL\H
GH������\ÕOÕQGDQ�EHUL�GHYDP�HWPHNWHGLU��%X�VLVWHPLQ�L\L�ELU�úHNLOGH�X\JXODQGÕ÷Õ�$PHULND�
%LUOHúLN�'HYOHWOHUL� �$%'�� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� EX� VLVWHPH� HQWHJUH� ELU� GHVWHNOHPH� ¿\DW� SROLWLNDVÕQÕQ� GD�
V�UG�U�OG�÷��J|U�OPHNWHGLU��%X�NDSVDPGD�oDOÕúPDQÕQ�DPDFÕ��$%'�OLVDQVOÕ�GHSRFXOXN�VLVWHPL�YH�GHVWHNOHPH�
¿\DW�VLVWHPL�X\JXODPDODUÕQÕ�LQFHOH\HUHN�7�UNL\H�LoLQ�OLVDQVOÕ�GHSRFXOXN�VLVWHPL\OH�X\XPOX�\HQL�ELU�GHVWHNOHPH�
¿\DW� VLVWHPL� |QHULVL� VXQPDNWÕU�� %X� GR÷UXOWXGD� OLVDQVOÕ� GHSRFXOXN� VLVWHPLQH� LOLúNLQ� OLWHUDW�U� YH� 7�UNL\H
GH�
X\JXODQDQ�VLVWHP�702�72%%�7DUÕP�hU�QOHUL�/LVDQVOÕ�'HSRFXOXN�6DQ��YH�7LF��$�ù���702�72%%�/ø'$ù��
OLVDQVOÕ�GHSRFXOXN�X\JXODPDVÕ�oHUoHYHVLQGH�LQFHOHQPLúWLU��dDOÕúPDGD��\XUW�LoL�SL\DVD�\DSÕVÕ�GD�GLNNDWH�DOÕQDUDN�
702
QXQ�GHVWHNOHPH�DOÕPÕ�\DSPDVÕQD�JHUHN�NDOPDNVÕ]ÕQ�EHOLUOL�ELU�WDEDQ�¿\DWÕQ��UHWLFL\H�JDUDQWL�HGLOPHVLQH�
GD\DQDQ�YH�OLVDQVOÕ�GHSRFXOXN�VLVWHPL\OH�X\XPOX�ELU�¿\DW�GHVWH÷L�VLVWHPL�|QHULOPLúWLU��$\UÕFD��|QHULOHQ�VLVWHPLQ�
HWNLOHUL�YH�702
QXQ�\HQL�VLVWHPGH�NXUXPVDO�RODUDN�QDVÕO�NRQXPODQGÕUÕODELOHFH÷L�GH�WDUWÕúÕOPÕúWÕU�
$QDKWDU�NHOLPHOHU��+XEXEDW��GHVWHNOHPH�¿\DW�VLVWHPL�|QHULVL��OLVDQVOÕ�GHSRFXOXN�VLVWHPL��702

$�1HZ�6XSSRUW�3ULFH�6\VWHP�3URSDVDO� LQ�&HUHDOV� LQ� WKH�/LJKW�RI�86�/LFHQVHG�:DUHKRXVLQJ�
6\VWHP�DQG�3ULFH�6XSSRUW�,PSOHPHQWDWLRQ
$EVWUDFW

6XSSRUW�SULFH�SROLF\�RI�FHUHDOV�LQ�7XUNH\�LV�FDUULHG�RXW�WKURXJK�VXSSRUW�SXUFKDVHV�RI�WKH�702��7XUNLVK�*UDLQ�
%RDUG���6XSSRUW�SXUFKDVHV�DUH�PDLQO\�GXH�WR�WKH�ORZ�VXSSO\�HODVWLFLWLHV�RI�WKH�SURGXFHUV��%DVHG�RQ�WKLV�SROLF\��
HIIRUWV�WR�LPSURYH�D�OLFHQVHG�ZDUHKRXVLQJ�V\VWHP�ZKLFK�LQFUHDVHV�VXSSO\�HODVWLFLW\�WKURXJK�RIIHULQJ�VWRUDJH�DQG�
¿QDQFLQJ�IDFLOLWLHV�IRU�SURGXFHUV�KDYH�EHHQ�SXUVXHG�LQ�7XUNH\�VLQFH�������:KHQ�WKH�8QLWHG�6WDWHV��86��FDVH��LQ�
ZKLFK�WKH�OLFHQVHG�ZDUHKRXVLQJ�V\VWHP�LV�LPSOHPHQWHG�HIIHFWLYHO\��LV�H[DPLQHG��LW�LV�VHHQ�WKDW�DQ�LQWHJUDWHG�
VXSSRUW�SULFH�SROLF\� LV�DOVR�PDLQWDLQHG�ZLWKLQ� OLFHQVHG�ZDUHKRXVLQJ�V\VWHP��7KLV�VWXG\�DLPV� WR�SURSRVH�D�
VXSSRUW�SULFH�V\VWHP�ZKLFK�LV�LQWHJUDWHG�ZLWK�WKH�OLFHQVHG�ZDUHKRXVLQJ�V\VWHP�LQ�7XUNH\�ZKLOH�FRQVLGHULQJ�WKH�
86�OLFHQVHG�ZDUHKRXVLQJ�V\VWHP�DQG�VXSSRUW�SULFH�SROLF\�LPSOHPHQWDWLRQV��,Q�WKLV�FRQWH[W��UHODWHG�OLWHUDWXUH�DQG�
OLFHQFHG�ZDUHKRXVLQJ�LPSOHPHQWDWLRQ�RI�702�72%%�/ø'$ù�FRPSDQ\�KDV�EHHQ�UHYLHZHG��$�SULFH�VXSSRUW�
PRGHO��WKDW�HQVXUHV�D�FHUWDLQ�PLQLPXP�SULFH�OHYHO�ZLWKRXW�QHHG�IRU�702
V�VXSSRUW�SXUFKDVHV�DQG�ZKLFK�LV�
FRPSDWLEOH�ZLWK�WKH�GRPHVWLF�PDUNHW�VWUXFWXUH�KDV�EHHQ�GHYHORSHG�IRU�7XUNH\��0RUHRYHU��WKH�HIIHFWV�RI�WKH�
SURSRVHG�V\VWHP�DQG�WKH�702
V�UROH�DQG�IXQFWLRQ�LQ�WKH�VXJJHVWHG�V\VWHP�LV�DOVR�DQDO\]HG�LQ�WKH�VWXG\��
.H\�ZRUGV��&HUHDOV��VXSSRUW�SULFH�V\VWHP�SURSRVDO��OLFHQVHG�ZDUHKRXVLQJ�V\VWHP��702�

��*ø5øù

'HVWHNOHPH�DOÕP�SROLWLNDVÕQGD�GHYOHW��WDUÕP�NHVLPLQL�NDONÕQGÕUPDN�YH�oLIWoL\L�NRUXPDN�DPDFÕ\OD��SL\DVD�¿\DW�VHYL\HVLQLQ�
�]HULQGH�ELU�WDEDQ�¿\DW�EHOLUOH\HUHN��UHWLFL\L�GHVWHNOHPH�\ROXQD�JLWPHNWHGLU��7DEDQ�¿\DW��WDUÕP��U�QOHULQLQ�EHOLUOHQHQ�¿\DWÕQ�
DOWÕQGD�VDWÕOPDPDVÕQÕQ�GHYOHWoH�JDUDQWL�DOWÕQD�DOÕQPDVÕGÕU��g]HOOLNOH�WDUÕP�VHNW|U�QGHNL�JHOLU�G�ú�NO�÷��YH�JHOLU�LVWLNUDUVÕ]OÕ÷Õ�
VRUXQODUÕQÕ�RUWDGDQ�NDOGÕUPDN�\D�GD�KD¿ÀHWPHN�DPDFÕ\OD�GHYOHWLQ�\HWNLOL�NÕOGÕ÷Õ�NXUXP��SL\DVD�¿\DWÕQÕQ�|QFHGHQ�EHOLUOHQHQ�YH�
LODQ� HGLOHQ� WDEDQ� ¿\DWÕQ� DOWÕQD� G�úPHPHVL� LoLQ� SL\DVD\D� JLUHUHN� �U�Q� DOPDNWDGÕU�� %X� DOÕPODUD� GHVWHNOHPH� DOÕPODUÕ� DGÕ�
YHULOPHNWHGLU�

7�UNL\H
GH� KXEXEDWWD� GHVWHNOHPH� DOÕP� SROLWLNDODUÕ� ����� \ÕOÕQGDQ� EHUL� 702� WDUDIÕQGDQ� JHUoHNOHúWLULOHQ� DOÕP�
X\JXODPDODUÕ\OD�JHUoHNOHúWLULOPHNWHGLU��'HVWHNOHPH�DOÕP�SROLWLNDODUÕ�LQFHOHQGL÷LQGH�����������\ÕOODUÕ�DUDVÕQGD�EDú�DOÕP�¿\DW�
SROLWLNDVÕ�VRQUDVÕQGD������\ÕOÕQD�NDGDU�RODQ�G|QHPGH�GHVWHNOHPH�DOÕP�¿\DW�SROLWLNDVÕ\OD�EHOLUOHQHQ�702�DOÕP�SROLWLNDODUÕQÕQ�
�����\ÕOÕ�VRQUDVÕQGD�P�GDKDOH�DOÕP�¿\DW�SROLWLNDVÕ\OD�V�UG�U�OG�÷��J|U�OPHNWHGLU��702���������6|]�NRQXVX�DOÕP�SROLWLNDODUÕ\OD�
\XUW�LoLQGH�¿\DWODUÕQ�KDVDW�G|QHPLQGH�DUWDQ�DU]D�ED÷OÕ�RODUDN�oRN�ID]OD�G�úPHVL�HQJHOOHQHUHN��UHWLFLQLQ�GDKD�L\L�NRúXOODUGD�

0DNDOH�.�Q\HVL
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&RUUHVSRQGLQJ�$XWKRU
0XVWDID�.$<$
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.D\D���7DUÕP�(NRQRPLVL�'HUJLVL�������������

��

�U�Q�Q��SD]DUOD\DELOPHVL�VD÷ODQPDNWDGÕU��
702�WDUDIÕQGDQ�\DSÕODQ�P�GDKDOH�DOÕPODUÕQÕQ�ROPDPDVÕ�GXUXPXQGD�|]HOOLNOH��UHWLPLQ�\�NVHN�ROGX÷X�G|QHPOHUGH�DUWDQ�

DU]D�ED÷OÕ�RODUDN�KDVDW�G|QHPOHULQGH�\DúDQDQ�¿\DW�G�ú�úOHUL�QHGHQL\OH��U�Q�GHSRODPD�LPNkQÕ�ROPD\DQ�YH�¿QDQVPDQ�LKWL\DFÕ�RODQ�
�UHWLFLOHU�]RU�GXUXPGD�NDODELOHFHNWLU��hUHWLP�PDOL\HWOHULQLQ�\�NVHNOL÷L�YH�G�ú�N��UHWLP�|OoH÷L�JLEL�SL\DVD�\DSÕVÕQGDQ�ND\QDNOÕ�
VRUXQODU�P�GDKDOH�DOÕPODUÕ\OD��UHWLFLOHUH�VD÷ODQDQ�NRUXPD\Õ�GDKD�GD�|QHPOL�KDOH�JHWLUPHNWHGLU��.D\D��������

+DVDW� G|QHPL� ¿\DW� G�ú�úOHULQGHQ� �UHWLFLOHUL� NRUXPD\Õ� DPDoOD\DQ� P�GDKDOH� DOÕP� SROLWLNDVÕ�� SL\DVDQÕQ� P�GDKDOH�
ROPDNVÕ]ÕQ�YH\D�PLQLPXP�G�]H\GH�P�GDKDOH\OH�LúOH\LúLQH�\|QHOLN�\DSÕVDO�ELU�o|]�P�VXQPDPDNWDGÕU��%X�QHGHQOH��GHYOHWLQ�
SL\DVD\D�P�GDKDOHVLQL�PLQLPXP�G�]H\H�LQGLUHFHN�YH��UHWLFLQLQ�SL\DVD�NRúXOODUÕQGD�NHQGL�NHQGLQH�D\DNWD�GXUDELOHFH÷L�OLVDQVOÕ�
GHSRFXOXN� VLVWHPL�JLEL� DOWHUQDWLI� SROLWLND� DUDoODUÕQÕQ�KD\DWD� JHoLULOPHVL� |QHP�DU]� HWPHNWHGLU��$%'
GH�RUWD\D� oÕNDQ� OLVDQVOÕ�
GHSRFXOXN�VLVWHPL��WDUÕP��U�QOHULQLQ�VD÷OÕNOÕ�ELU�úHNLOGH�GHSRODQDELOPHVLQL�YH�SD]DUODQDELOPHVLQL�VD÷OD\DQ�ELU�VLVWHPGLU��%X�
QRNWDGD� WDUÕP� SROLWLNDODUÕQD� HQWHJUH� ELU� úHNLOGH� X\JXODQDQ� OLVDQVOÕ� GHSRFXOXN� VLVWHPL� GHVWHNOHPH�¿\DW� SROLWLNDVÕQÕQ� DNVLQH�
WDUÕPVDO��U�Q�¿\DWODUÕQD�PLQLPXP�G�]H\GH�P�GDKDOH�HGLOPHVLQL�GROD\ÕVÕ\OD�SL\DVD�PHNDQL]PDVÕQÕQ�GDKD�HWNLQ�ELU� úHNLOGH�
LúOHPHVLQL�VD÷OD\DELOHFHNWLU��%X�NDSVDPGD�$%'
GH�X\JXODQDQ�OLVDQVOÕ�GHSRFXOXN�VLVWHPL�YH�GHVWHNOHPH�¿\DW�SROLWLNDVÕ�ELU�E�W�Q�
KDOLQGH�LQFHOHQHUHN�7�UNL\H�X\JXODPDVÕ�LoLQ�JHUHNOL�GHUVOHU�oÕNDUÕODELOHFHNWLU��

dDOÕúPD�NRQXVXQXQ�WHPHOLQL� OLVDQVOÕ�GHSRFXOXN�VLVWHPL�ROXúWXUGX÷XQGDQ�V|]�NRQXVX�VLVWHPH�LOLúNLQ�OLWHUDW�U� WDUDPDVÕ�
\DSÕOPÕú�YH�OLWHUDW�UGH�\HU�DODQ�oHúLWOL�oDOÕúPDODUD�DúD÷ÕGD�\HU�YHULOPLúWLU�

&RXOWHU�DQG�2QXPDK��������$IULND
GD�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ��U�Q�WLFDUHWL�YH�WDUÕPVDO�JHoLP�ND\QD÷Õ��]HULQGHNL�
URO�Q��LQFHOHPLúOHUGLU��6LVWHPLQ�J�oO��YH�YHULPOL�ELU�|]HO�WLFDUHWL�WHúYLN�HGHUHN�K�N�PHWLQ�WDUÕP�SL\DVDVÕQD�P�GDKDOH�LKWL\DFÕQÕ�
YH�EX�P�GDKDOHQLQ�PDOL\HWLQL�D]DOWDELOHFH÷L�YXUJXODQPÕúWÕU�

.DUDEDú� YH� *�UOHU� ������� OLVDQVOÕ� GHSRFXOXN� VLVWHPLQLQ� LúOH\LúL�� DYDQWDM� YH� GH]DYDQWDMODUÕ� LOH� VLVWHPLQ� 7�UNL\H
GH�
X\JXODQDELOLUOL÷LQL� DUDúWÕUPÕúODUGÕU�� 7�UNL\H
GH� KDVDW� G|QHPLQGH� �UHWLFLOHULQ� \HWHUOL� GHSRODPD� LPNkQODUÕ� ROPDGÕ÷ÕQGDQ�� EX�
GXUXPXQ��UHWLFL�\|Q�QGHQ�G�ú�N�JHOLU��W�FFDU�LoLQ�GH�VÕNÕúPÕú�ELU�SD]DU�\DUDWWÕ÷Õ�LIDGH�HGLOPLú�YH�HWNLQ��YHULPOL�YH�V�UG�U�OHELOLU�
ELU�WDUÕP�VHNW|U��LoLQ�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�ELU�DQ�|QFH�KD\DWD�JHoLULOPHVL�JHUHNWL÷L�YXUJXODQPÕúWÕU�

+DFÕR÷OX�'HQL]�HW�DO���������OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�WDUÕPVDO��U�QOHULQ�¿QDQV�SL\DVDODUÕQD�YH�WDUÕP��U�QOHUL�ERUVDVÕQD�
DoÕOÕPÕQÕ� VD÷OD\DUDN�� �U�Q� VHQHWOHULQLQ�EDQNDODUD� WHPLQDW� RODUDN�YHULOLS� oLIWoLOHULQ� NROD\OÕNOD� NUHGL� DOPDVÕQÕ� VD÷OD\DFD÷Õ� YH�
�ONHPL]GHNL�\HUHO��U�Q�ERUVDODUÕQGD�VDWÕODQ�PDOODUÕQ�N�UHVHO�SL\DVDODUGDNL�UHNDEHW�NRúXOODUÕQD�X\XP�VD÷ODPDVÕQÕQ�NROD\ODúDFD÷Õ�
VRQXFXQD�YDUPÕúODUGÕU�

1L\D]�HW�DO���������OLVDQVOÕ�GHSRFXOXN�VLVWHPLQL�IÕQGÕN�DoÕVÕQGDQ�GH÷HUOHQGLUPLúOHUGLU��/LVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�IÕQGÕN�
VHNW|U�QGH� W�P� SD\GDúODUÕQ�PHYFXW� VRUXQODUÕQÕ� DVJDUL\H� LQGLUHFHN� o|]�POHUGHQ� ELUL� ROGX÷X�� OLVDQVOÕ� GHSRFXOXN� VLVWHPLQLQ�
7�UNL\H
GH�\D\JÕQODúPDVÕ�YH�HWNLQ�oDOÕúPDVÕ\OD�IÕQGÕNWD�WLFDUHW�KDFPLQLQ�YH�NDOLWHQLQ�DUWDFD÷Õ�YH�DU]�LOH�WDOHELQ�GHQJHOHQPHVL\OH�
¿\DWODUGD�LVWLNUDU�VD÷ODQDFD÷Õ�LIDGH�HGLOPLúWLU�

=DNLü�HW�DO���������6ÕUELVWDQ
GD��U�Q�¿\DWODUÕQGDNL�H÷LOLP��GHSRODPD�PDOL\HWOHUL�YH��U�Q�VHQHWOHUL�NDUúÕOÕ÷ÕQGD�NXOODQÕODQ�
NUHGL�IDL]OHULQL�GLNNDWH�DODUDN�EX÷GD\�YH�PÕVÕU��U�QOHULQGH�OLVDQVOÕ�GHSRFXOX÷XQ�NXOODQÕOPDVÕQÕQ�HNRQRPLN�RODUDN�X\JXQ�ROXS�
ROPDGÕ÷ÕQÕ�DUDúWÕUPÕúODUGÕU��/LVDQVOÕ�GHSRODUÕ�NXOODQPD�YH�KDVDW�VRQUDVÕ�WDKÕOODUÕQ�VDWÕúÕQÕ�HUWHOHPH�VWUDWHMLVLQLQ�WDUÕPVDO��UHWLFLOHU�
LoLQ�NkUOÕ�ELU�VWUDWHML�ROGX÷XQX�J|VWHUPLúOHUGLU�

-RYLþLü�HW�DO���������LVWDWLVWLNL�\|QWHPOHU�X\JXOD\DUDN�JHUoHNOHúWLUGLNOHUL�DQDOL]OHU�VRQXFXQGD�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�
WDKÕO�SL\DVDVÕQGD�ULVNOHUL�D]DOWDFD÷Õ�VRQXFXQD�YDUPÕúODUGÕU��)L\DWODUÕQ�GHQJHOHQPHVL��WDKÕO��UHWLPLQGHNL�G|QJ�VHO�KDUHNHWOHULQ�
D]DOPDVÕ�YH��ONHQLQ�JÕGD�J�YHQOL÷L�JLEL�NRQXODUGD�ROXPOX�HWNLOHULQ�RUWD\D�oÕNDELOHFH÷L�LIDGH�HGLOPLúWLU�

7RVXQ�HW�DO���������OLVDQVOÕ�GHSRFXOXN�VLVWHPLQGH�\HU�DODQ�DQD�XQVXUODUÕQ�VLVWHPGHQ�VD÷OD\DFD÷Õ�DYDQWDMODUÕ�YH�OLVDQVOÕ�
GHSRFXOX÷XQ�JHOLúPHVLQLQ�|Q�QGH�GXUDQ�VRUXQODU�LoLQ�DOÕQPDVÕ�JHUHNHQ�|QOHPOHUL�WDUWÕúPÕúODUGÕU��<DSÕODQ�GH÷HUOHQGLUPH\H�J|UH��
NDOLWHOL��U�Q�Q�LVWHQLOHQ�]DPDQGD�YH�PLNWDUGD�HOGH�HGLOPHVL��¿\DW�LVWLNUDUÕ�VD÷ODPDVÕ��VWRN�PDOL\HWLQLQ�D]DOWÕOPDVÕ�YH��UHWLFLOHUH�
X\JXQ�NUHGL�RODQDNODUÕQÕQ�VD÷ODQPDVÕ�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�EDúOÕFD�DYDQWDMODUÕGÕU��%X�DYDQWDMODUÕQD�UD÷PHQ��7�UNL\H
GH�
OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�JHOLúLPLQLQ�WDUÕPVDO�LúOHWPHOHULQ�N�o�N�|OoHNOL�ROPDVÕ���U�Q�LKWLVDV�ERUVDODUÕQÕQ�PHYFXW�ROPD\ÕúÕ�YH�
OLVDQVOÕ�GHSR�NXUPD�PDOL\HWOHULQLQ�oRN�\�NVHN�ROPDVÕ�JLEL�QHGHQOHUOH�NROD\�J|U�OPHGL÷L�YXUJXODQPÕúWÕU�

0HPLú� YH� .HVNLQ� ������� OLVDQVOÕ� GHSRFXOXN� VLVWHPLQLQ� WDUÕPVDO� PDPXOOHU� DoÕVÕQGDQ� X\JXODQDELOLUOL÷LQL�
GH÷HUOHQGLUPLúOHUGLU��/LVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�LúOH\HELOPHVL�LoLQ�EX�VLVWHPGH�\HU�DODQ��GHYOHW���U�Q�ERUVDODUÕ��EDQNDODU��
�UHWLFLOHU�YH�VDQD\LFLOHU��SD\GDúODUD�G�úHQ�J|UHYOHUH�\HU�YHULOPLúWLU�

6KDOHQGUD�HW� DO�� �������+LQGLVWDQ
GD� OLVDQVOÕ�GHSRFXOXN� VLVWHPLQLQ�oLIWoLOHULQ�NXUXPVDO�NUHGLOHUH� HULúLPLQL� L\LOHúWLUPH�
SRWDQVL\HOLQH�VDKLS�ROPDVÕQD�UD÷PHQ��|]HOOLNOH�UHVPL�NDQDOODUGDQ�NUHGL�HOGH�HWPHN�LoLQ�NDEXO�HGLOHELOLU�WHPLQDWWDQ�\RNVXQ�N�o�N�
�UHWLFLOHULQ� NUHGL\H� HULúLPOHULQLQ� \DYDú� ROGX÷X� GH÷HUOHQGLUPHVLQGH� EXOXQPXúODUGÕU��hU�Q� VHQHWOHULQL� GHYUHGLOHELOLU� ELU� DUDo�
ROPDQÕQ�|WHVLQH�WDúÕPDQÕQ��oLIWoLOHUH�NÕVD�YDGHOL�ERUo�YHUPH�LPNDQÕQÕ�DUWWÕUQDVÕ��WDUÕPVDO�PDOODUÕQ�GHQJHOL�WHGDUL÷LQL�VD÷ODPDVÕ�YH�
oLIWoLOHULQ�JHWLULOHULQL�DUWÕUPDVÕ�JLEL�QHGHQOHUOH�J�oO��ELU�LKWL\Do�ROGX÷X�YXUJXODQPÕúWÕU�

%ULRQHV�DQG�7ROLQ��������)LOLSLQOHUGH�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�PÕVÕU�YH�SLULQFLQ�SD]DUODPD�YHULPOLOL÷L��]HULQH�HWNLVLQL�
DUDúWÕUGÕNODUÕ�oDOÕúPDGD��KHU� LNL� VHNW|U�Q�GH�SD]DUODPD�]LQFLULQGHNL�\�NVHN� LúOHP�PDOL\HWOHUL�YH�]D\ÕI�NDOLWH�J�YHQFHVL�JLEL�
YHULPVL]OLNOHUGHQ� PX]GDULS� ROGXNODUÕQÕ� YH� oLIWoLOHULQ� D\UÕFD� EDQNDODUGDQ� NÕVD� YDGHOL� NUHGL� DOPDNWD� ]RUOXN� oHNWLNOHULQL�
YXUJXODPÕúODUGÕU��<DVDO�ELU�oHUoHYH�ROXúWXUXOPXú�ROVD�GD��WDKÕOODUGD�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�úX�DQGD�RSHUDV\RQHO�ROPDGÕ÷Õ�
LIDGH�HGLOPLúWLU�



6DYUDQ�YH�'HPLUEDú� ������� WHVDG�¿�RODUDN� VHoLOHQ����]H\WLQ\D÷Õ� LúOHWPHVLQH�X\JXODQDQ�DQNHW� VRQXFXQGD�]H\WLQ\D÷Õ�
VDQD\LFLOHULQLQ�JHQHO�RODUDN�OLVDQVOÕ�GHSRFXOXN�VLVWHPL�YH�LúOH\LúL�KDNNÕQGD�ELOJL�VDKLEL�ROPDGÕNODUÕQÕ�EHOLUOHPLúOHUGLU��<DVDO�
G�]HQOHPHOHULQ� KD\DWD� JHoLULOHELOPHVL� YH� VLVWHPGHQ� EHNOHQHQ� ID\GDODUÕQ� VD÷ODQDELOPHVL� LoLQ�� VHNW|UGHNL� W�P� SD\GDúODUÕQ�
VLVWHPOH�LOJLOL�NRQXODUGD�ELOJLOHQGLULOPHVL�|QHULOPLúWLU�

%X�oDOÕúPDQÕQ�DPDFÕ��7�UNL\H
GH�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�X\JXODQPDVÕQD�\|QHOLN�oDEDODU�GLNNDWH�DOÕQDUDN�VLVWHPLQ�
L\L�ELU�úHNLOGH�X\JXODQGÕ÷Õ�$%'�|UQH÷LQLQ�GHWD\OÕ�ELU�úHNLOGH� LQFHOHQPHVL�YH�EXQD�ED÷OÕ�RODUDN�GHVWHNOHPH�¿\DW�VLVWHPLQLQ�
LúOH\LúLQLQ�RUWD\D�NR\XOPDVÕ�VRQUDVÕQGD�\XUW�LoL�SL\DVD�\DSÕVÕQÕQ�GLNNDWH�DOÕQPDVÕ�VXUHWL\OH�OLVDQVOÕ�GHSRFXOXN�VLVWHPL\OH�X\XPOX�
\HQL�ELU�GHVWHNOHPH�¿\DW�VLVWHPL�|QHULVL�VXQPDNWÕU��
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GH�OLVDQVOÕ�GHSRFXOXN�VLVWHPL�X\JXODPDVÕ�
$%'
GH�JHQLú�WRSUDNODUÕQ�WDUÕPVDO��UHWLPH�DoÕOPDVÕ��EXKDUOÕ�JHPL�YH�GHPLU\ROX�WDúÕPDFÕOÕ÷ÕQÕQ�JHOLúPHVL�YH�WHOJUDIÕQ�

LFDGÕ\OD� LOHWLúLPLQ� KÕ]ODQPDVÕ� VRQXFXQGD� �U�Q� WLFDUHWL� DUWPÕúWÕU�� %X� GXUXP�� $PHULND
QÕQ� RUWD� EDWÕVÕQGDQ� GR÷X� NÕ\ÕODUÕQD�
VRQUDVÕQGD�LVH�$YUXSD
\D�E�\�N�PLNWDUGD�WDKÕO�VHYNL\DWÕ�\DSÕOPDVÕQÕ�WHúYLN�HWPLúWLU��%X�GR÷UXOWXGD�JLULúLPFLOHU�oLIWoLOHULQ�YH�GL÷HU�
WHGDULNoLOHULQ��U�QOHULQLQ�DOÕQPDVÕ���U�Q�VDWÕúÕ�|QFHVLQGH��U�QOHULQ�GHSRODQPDVÕ�YH�WLFDUHWLQLQ�\DSÕOPDVÕ�LoLQ�E�\�N�GHSRODU�LQúD�
HWPLúOHU�YH�GHSRODQDQ��U�QOHULQ�DOÕQÕS�VDWÕODELOPHVL�LoLQ��U�Q�VHQHWOHUL�oÕNDUPÕúODUGÕU��g]HOOLNOH�&KLFDJR�úHKUL������YH������
\ÕOODUÕ�DUDVÕQGD�EX�WDKÕO�WLFDUHWLQLQ�PHUNH]L�KDOLQH�JHOPLúWLU��&RXOWHU��������

%X�V�UHoWH�&KLFDJR�7LFDUHW�%RUVDVÕ��&KLFDJR�%RDUG�RI�7UDGH���&%27���U�Q�WLFDUHWLQGH�|QHPOL�KDOH�JHOPLúWLU��hU�QOHULQ�
¿]LNL� RODUDN� WHVOLPL� |QFHVLQGH� ¿\DWÕQ� DOÕFÕODUD� JDUDQWL� HGLOPHVLQL� VD÷ODPDVÕ� QHGHQL\OH� YDGHOL� LúOHPOHU�� &%27
WD� NÕVD� V�UH�
LoHULVLQGH�\D\JÕQODúPÕúWÕU��&RXOWHU���������9DGHOL�LúOHPOHULQ�JHOLúPHVLQGH�OLVDQVOÕ�GHSRODPD�IDDOL\HWOHULQLQ�YH��o�QF��úDKÕVODUÕQ�
DOÕP�VDWÕP�JDUDQWLVL�YHUPHVLQLQ�|QHPL�E�\�N�ROPXúWXU��+DFÕR÷OX�'HQL]�HW�DO�����������+XEXEDW�GHSRODUÕQÕQ�\DSÕPÕ�DUWDUDN�GHYDP�
HWPLú� YH� ���� \�]\ÕOÕQ� VRQODUÕQGD� NRRSHUDWLÀHU� GH� NHQGL� GHSRODUÕQÕ� \DSPD\D� EDúODPÕúWÕU�� %XQXQ� VRQXFXQGD� E�\�N� |OoHNOL�
NXUXPVDO�LúOHWPHOHULQ�NDUúÕVÕQGD�oLIWoLOHULQ�SD]DUOÕN�J�F��DUWPÕúWÕU��%X�G|QHPGH�&%27
WD�\DSÕODQ�LúOHPOHUGH�oRN�IDUNOÕ�W�UGH�
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<LUPLQFL�\�]\ÕOÕQ�EDúODUÕQGDQ�LWLEDUHQ�OLVDQVOÕ�GHSRFXOXN�DODQÕQGD�G�]HQOH\LFL�ELU�UHMLP�ROXúWXUPDN�DPDFÕ\OD�oHúLWOL�\DVDO�
G�]HQOHPHOHU�\DSÕOPÕúWÕU��&RXOWHU���������%XQXQOD�ELUOLNWH������\ÕOÕQGD�OLVDQVOÕ�GHSRFXOXN�\DVDVÕQÕ�L\LOHúWLUPHN�YH�PHYFXW�WLFDUHW�
LOH�RSHUDV\RQHO�X\JXODPDODUÕ�GDKD�L\L�\DQVÕWPDN�LoLQ�IHGHUDO�GHSRODUÕQ�UHJ�ODV\RQXQX�PRGHUQL]H�HGHQ�7DKÕO�6WDQGDUWODUÕ�YH�
'HSRFXOX÷X�ø\LOHúWLUPH�<DVDVÕ�\�U�UO�÷H�JLUPLúWLU��<DVD�GHSR�LúOHWLFLOHULQH�OLVDQV�YHUPH��GHQHWOHPH�YH�WDUÕPVDO��U�QOHULQ�WLFDUHWL�
LOH� HOHNWURQLN��U�Q� VHQHWOHULQLQ�oÕNDUÕOPDVÕ�JLEL� oHúLWOL� DoÕODUGDQ�X\JXODPD\Õ�JHOLúWLUPHN�DPDFÕ\OD�7DUÕP�%DNDQOÕ÷ÕQD�\HWNL�
YHUPHNWHGLU�

<DVDQÕQ��WDUÕPVDO��U�Q�PXGLOHUL�LoLQ�NRUXPD��WDUÕPVDO��U�QOHULQ�GHSRODQPDVÕ�LoLQ��ONH�oDSÕQGD�ELU�VWDQGDUW�G�]HQOH\LFL�
VLVWHP�ROXúWXUPD��HPWLD�YH�¿QDQV�SL\DVDODUÕQGD�OLVDQVOÕ�GHSRFXOX÷XQ���U�Q�VHQHWOHULQLQ��HQWHJUDV\RQXQX�YH�NDEXO�HGLOHELOLUOL÷LQL�
DUWÕUPD��WDUÕPVDO��U�QOHULQ�SD]DUODQPDVÕ�LoLQ�GHYOHWOHUDUDVÕ�YH�N�UHVHO�WLFDUHWL�NROD\ODúWÕUPD��PDNXO�¿\DWODUOD�WDUÕP��U�QOHULQLQ�
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LPNkQODUÕQÕ�YH\D��U�Q�WLFDUHWLQL�DUWÕUDELOHQ�FLUR�HGLOHELOLU��U�Q�VHQHGL�NDUúÕOÕ÷ÕQGD�WDUÕPVDO��U�QOHULQL�WHVOLP�HGHELOHFH÷L�OLVDQVOÕ�
GHSRODU� IDDOL\HWH�JHoPLúWLU��$%'
GH�KXEXEDW�� EDNOL\DW�YH�\D÷OÕ� WRKXPODU� LoLQ�GHSRODPD�NDSDVLWHVL�� ����PLO\RQ� WRQX�oLIWOLN�
LoOHULQGH�ROPDN��]HUH�����PLO\RQ�WRQ�FLYDUÕQGDGÕU��702���������hONHGH�WLFDUL�GHSR�DODQODUÕQÕQ�\�]GH���
VL�%LUOHúLN�'HYOHWOHU�
'HSR�<DVDVÕ�NDSVDPÕQGD�OLVDQVOÕGÕU��86'$���������$%'
QLQ�GHSRFXOXN�NDQXQX�OLVDQVODUÕ�NRQWURO|UOHU��WDUWÕFÕODU��QXPXQH�DOÕFÕODUÕ�
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GHSR�VDKLSOHULQLQ�NDWNÕGD�EXOXQPDN�]RUXQGD�ROGXNODUÕ�³WD]PLQ�IRQX´QX�NXUPXúODU�YH�EX�WHPLQDWÕQ�\HULQL�DOPÕúWÕU��*|]HWLP�
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.UHGL�.XUXPX
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WH���PLO\RQ�GRODUOÕN�
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GH�JHUoHNOHúWLULOHQ�
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OHUH� NDGDU� DLOH� oLIWOLNOHULQLQ�
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LKWL\Do�RGDNOÕ�ELU�VLVWHPGLU��0HVHOD�ELUoRN��UHWLPL�G�ú�N�WDUÕPVDO��U�Q��G�]HQOHPH�NDSVDPÕQGD�GH÷LOGLU��IDNDW�EX��U�QOHULQ�\HWHUOL�
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GH�LúOHWPH�E�\�NO�NOHUL�RUWDODPD�RODUDN������ �GHNDU�FLYDUÕQGDGÕU�

�86'$���������hUHWLFLOHU�NRRSHUDWLÀHU� úHNOLQGH�|UJ�WOHQPLú�ROXS� OLVDQVOÕ�GHSRFXOXN�YH�ERUVDODU�SL\DVDGD�oRN�HWNLQ�ELU� URO�
R\QDPDNWDGÕU��3L\DVD�UHJ�ODV\RQX�GD�EX�PHNDQL]PDODU�\ROX\OD�JHUoHNOHúWLULOPHNWHGLU��1DFDU���������$%'
GH�K�N�PHW�VWUDWHMLN�
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GH��U�Q�ERUVDODUÕ�VSRW�LúOHP�\DSDQ�ERUVDODUGDQ�JHOLúHUHN�YDGHOL�LúOHP�\DSDQ�ERUVDODUD�G|Q�úP�ú�ROXS�WDPDPHQ�|]HO�
VHNW|U�HOL\OH�\�U�W�OPHNWH�RODQ��U�Q�ERUVDFÕOÕ÷Õ�YH�OLVDQVOÕ�GHSRFXOXN�HQWHJUH�oDOÕúPDNWD��WHVOLP�úDUWOÕ�YDGHOL�NRQWUDWODUGD��U�Q�
WHVOLPL� OLVDQVOÕ� GHSRODUGDQ�\DSÕOPDNWDGÕU��&KLFDJR��0LQQHDSROLV��.DQVDV�&LW\� JLEL� LKWLVDVODúPÕú� �U�Q�ERUVDODUÕQGD� WDUÕPVDO�
�U�QOHU�NRQWUDW�ED]ÕQGD�VDWÕOPDNWD��YDGHOL�LúOHP�ERUVDODUÕQGD�ROXúDQ�WRSODP�KDFPLQ�\DNODúÕN�\�]GH��
L�WHVOLPDWD�NRQX�ROPDNWD�YH�
�U�Q�¿\DWODUÕ�EX�ERUVDODUGD�EHOLUOHQPHNWHGLU��702���������(WNLQ�LúOH\HQ�OLVDQVOÕ�GHSRFXOXN�VLVWHPL�VD\HVLQGH�$%'�G�Q\D�PDO�
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GH�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQH�HQWHJUH�¿\DW�GHVWH÷L�X\JXODPDVÕ
.DPX�SROLWLNDODUÕQÕQ�|QHPOL�ELU�DUDFÕ�RODUDN�EHú�\ÕOOÕN�SURJUDPODU�GkKLOLQGH�GHVWHNOHPH�SURJUDPODUÕ�V�UG�U�OPHNWH�RODQ�
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GH��UHWLFLOHU������7DUÕP�.DQXQX�|QFHVLQGH�³�U�Q�UHKLQ�NUHGLVL�¿\DW�VHYL\HVL´��ORDQ�UDWH���KHGHI�¿\DW��GR÷UXGDQ�JHOLU�GHVWH÷L�
YH�IDUN�JLGHULFL�GR÷UXGDQ�JHOLU�GHVWHNOHUL\OH�GHVWHNOHQPHNWH\GL��702���������øNL�ELQ�RQ�G|UW�\ÕOÕQGD�oÕNDUÕODQ�7DUÕP�.DQXQX\OD�
oLIWoLOHULQ� VDKLS� ROGX÷X� WRSUD÷Õ� HNLS� HNPHGL÷LQH� EDNÕOPDNVÕ]ÕQ� oLIWoLOHUH� VD÷ODQDQ� GR÷UXGDQ� GHYOHW� V�EYDQVL\RQODUÕ� VRQD�
HUGLULOHUHN�VLJRUWD�ELoLPLQGHNL�GHVWHNOHUH�|QHP�YHULOPLú��EXQODUÕQ�PLNWDU�YH�NDSVDPÕ�DUWÕUÕOPÕúWÕU��øNL�ELQ�RQ�VHNL]�VHQHVLQH�NDGDU�
JHoHUOL�ROPDN��]HUH��oLIWoLOHULQ�HQ�D]�ELULQL�VHoPHN�]RUXQGD�ROGXNODUÕ�)L\DW�'�ú�úOHULQGHQ�.RUXPD��3ULFH�/RVV�&RYHUDJH���3/&��
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NUHGL�LPNkQÕ�VD÷ODQPDNWDGÕU��+RIVWUDQG���������+�N�PHW�JDUDQWLOHUL\OH�GHVWHNOHQHQ�VWDQGDUW�GRNX]�D\OÕN�NUHGL�SURJUDPODUÕ\OD�
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YH�IDL]LQL�|GH\LS��U�Q�Q��VDWDUDN�SL\DVDGD�ROXúDQ�¿\DW�\�NVHOLúOHULQGHQ�ID\GDODQDELOPHNWHGLU��3L\DVDGD�¿\DWODU�DúÕUÕ�G�úW�÷�QGH�
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DUDVÕQGDNL�IDUNÕQ�GDKD�D]�ROPDVÕQD�GROD\ÕVÕ\OD��UHWLFLQLQ�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQGHQ�HOGH�HWPHVL�PXKWHPHO�ND]DQFÕQ�G�ú�N�
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GH�WDVDUUXIXQGD�DUD]L�RODQ�LúOHWPHOHULQ�\�]GH�
����
XQXQ�������GHNDU�LúOHWPH�E�\�NO�N�JUXEXQGD�\R÷XQODúWÕ÷Õ��WDUÕPVDO�LúOHWPHOHULQ�WDVDUUXIXQGD�EXOXQDQ�DUD]LOHULQ�LVH�\�]GH�
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LoLQ�N�o�N�|OoHNOL�LúOHWPHOHULQ�RUJDQL]H�HGLOPHVL�|QHPOL�J|U�OPHNWHGLU��7RVXQ�HW�DO���������

'L÷HU��UHWLFL��ONHOHUH�NÕ\DVOD�YHULP�G�ú�NO�÷��LOH�JLUGL�PDOL\HWOHULQLQ�\�NVHNOL÷L�G�ú�N��UHWLP�|OoH÷L\OH�ELUOHúWL÷LQGH�ELU�
WDUDIWDQ��UHWLFLQLQ�JHOLU�G�]H\LQLQ�G�úPHVLQH�GL÷HU�WDUDIWDQ�\XNDUÕ�\|QO��¿\DW�EDVNÕODUÕQD�QHGHQ�ROPDNWDGÕU��%X�GXUXP��KXEXEDWWD�
\XUW�LoL�SL\DVD�¿\DWODUÕQÕQ�G�Q\D�¿\DWODUÕQÕQ��]HULQGH�ROPDVÕ�VRQXFXQX�GR÷XUPDNWDGÕU��.D\D���������<XUW�LoL�¿\DWODUÕ�YH�G�Q\D�
¿\DWODUÕ�DUDVÕQGDNL�IDUNÕQ�DUWPDVÕQGDQ�ND\QDNODQDQ�PDOL\HW� W�NHWLFLOHU� WDUDIÕQGDQ�NDUúÕODQPDNWD�YH�DU]�ID]ODVÕ�RODUDN�DOÕQDQ�
�U�QOHU�E�WoH\H�YH�GROD\ÕVÕ\OD�YHUJL�P�NHOOHÀHULQH�\�N�JHWLUHQ�VWRN�PDOL\HWOHULQL�ROXúWXUPDNWDGÕU���7DúNÕQ���������

hUHWLP�PDOL\HWLQLQ�\�NVHNOL÷L�YH�J|UHOL�G�ú�N�YHULPOLOLN�G�]H\L�JLEL�XQVXUODUÕQ�\DQÕQGD�G�ú�N��UHWLP�|OoH÷L��VLVWHPLQ�
NXOODQÕOPDVÕ� GXUXPXQGD� ¿QDQVPDQ� LKWL\DFÕQÕ� YH� �UHWLFLQLQ� ¿\DW� G�]H\LQH� NDUúÕ� GX\DUOÕOÕ÷ÕQÕ� GDKD� EHOLUJLQ� KDOH� JHWLUPHVL�
QHGHQL\OH�OLVDQVOÕ�GHSRFXOX÷D�LOLúNLQ�SROLWLNDODU�EHOLUOHQLUNHQ�EX�GXUXPXQ�J|]�|Q�QGH�EXOXQGXUXOPDVÕ�|QHP�DU]�HWPHNWHGLU�
�.D\D���������

6|]�NRQXVX�DoÕNODPDODU�GLNNDWH�DOÕQDUDN�DúD÷ÕGD�\HQL�ELU�GHVWHNOHPH�DOÕP�VLVWHPL�|QHULVL�JHWLULOPLúWLU�

/LVDQVOÕ�GHSRFXOXN�VLVWHPLQH�HQWHJUH�ELU�GHVWHNOHPH�¿\DW�VLVWHPL�|QHULVL
$%'� X\JXODPDVÕ� YH� \XUW� LoL� SL\DVD� \DSÕVÕ� GLNNDWH� DOÕQDUDN� GHVWHNOHPH� ¿\DW� SROLWLNDVÕ�$%'
GH� ROGX÷X� JLEL� OLVDQVOÕ�

GHSRFXOXN� VLVWHPLQH� ED÷OÕ� RODUDN� NXUJXODQDELOLU�� %X� NDSVDPGD� oDOÕúPDGD� KXEXEDWWD� \HQL� ELU� ¿\DW� GHVWH÷L� PHNDQL]PDVÕ�
NXUJXODQPÕúWÕU��.XUJXODQDQ�VLVWHPGH��|QFHOLNOH��UHWLFLOHULQ��U�QOHULQL�OLVDQVOÕ�GHSRODUD�EÕUDNPDODUÕ�VRQUDVÕQGD�KDVDW�G|QHPL�
ERUVD�¿\DWODUÕ�UHIHUDQV�DOÕQDUDN�EX�¿\DW��]HULQGHQ��U�Q�GH÷HUL�EHOLUOHQLU�YH�EX�GH÷HU��]HULQGHQ�oLIWoLQLQ�NUHGL�NXUXOXúODUÕQGDQ�
¿QDQVPDQ�LKWL\DFÕQÕQ�NDUúÕODQPDVÕ�VD÷ODQÕU��=LUD�EX÷GD\��UHWLFLOHULQH�X\JXODQDQ�ELU�DQNHW�oDOÕúPDVÕQD�J|UH�KDVDW�G|QHPLQGH�
�UHWLFLQLQ�QDNLW�LKWL\DFÕQÕ�NDUúÕODPDN�LoLQ��U�Q�Q�Q�\�]GH���
VÕQÕ�VDWPDVÕ�JHUHNWL÷L�ELOJLVL�oLIWoLQLQ�KDVDW�G|QHPL�¿QDQVPDQ�
LKWL\DFÕQÕ�EDUL]�ELU�ELoLPGH�RUWD\D�NR\PDNWDGÕU��.D\D���������+DVDW�VRQUDVÕ�G|QHPGH�702�SL\DVD�JHUoHNOHUL�GR÷UXOWXVXQGD�
GHVWHNOHPH�¿\DWÕQÕ�EHOLUOHU��+DVDW�G|QHPL�ERUVD�¿\DWÕ���U�Q�VHQHGL�WHPLQDW�J|VWHULOHUHN�NXOODQÕODQ�NUHGL�NDUúÕOÕ÷ÕQGD�WDKDNNXN�
HGHQ�IDL]�WXWDUÕ��GHVWHNOHPH�¿\DWÕ�YH�KDVDW�VRQUDVÕ�VDWÕú�¿\DWÕ�GLNNDWH�DOÕQDUDN��UHWLFLOHUH�WDEDQ�¿\DW�VHYL\HVLQL�JDUDQWL�HGHQ�|GHPH�
JHUoHNOHúWLULOLU��7DVDUODQDQ�EX�PHNDQL]PD�dL]HOJH��
GH��o�IDUNOÕ�VHQDU\R�NDSVDPÕQGD�HOH�DOÕQPÕúWÕU��6HQDU\R��
GH�KDVDW�VRQUDVÕ�
EX÷GD\�VDWÕú�¿\DWÕ�702�WDUDIÕQGDQ�EHOLUOHQHFHN�WDEDQ�¿\DW�VHYL\HVLQGHQ�\�NVHN�ROPDNOD�ELUOLNWH�WDKDNNXN�HGHQ�IDL]�PDOL\HWL�
GLNNDWH�DOÕQGÕ÷ÕQGD��UHWLFL\H�JDUDQWL�HGLOHQ�WDEDQ�¿\DW�G�]H\LQLQ�VD÷ODQPDVÕ�LoLQ�WDKDNNXN�HGHQ�IDL]LQ�ELU�NÕVPÕQÕQ�GHYOHWoH�
NDUúÕODQPDVÕ�JHUHNPHNWHGLU��6HQDU\R��
GH�KDVDW�VRQUDVÕ�EX÷GD\�VDWÕú�¿\DWÕ�WDEDQ�¿\DW�VHYL\HVLQGHQ�G�ú�N�ROGX÷XQGDQ�KHP�IDUN�
|GHPHVL�KHP�GH�IDL]�|GHPHVL�JHUoHNOHúWLULOHUHN�WDEDQ�¿\DW�VHYL\HVL��UHWLFL\H�JDUDQWL�HGLOPLú�RODFDNWÕU��6HQDU\R��
WH�LVH�KDVDW�
VRQUDVÕ� EX÷GD\� VDWÕú� ¿\DWÕQÕQ� KHP� WDEDQ� ¿\DW� VHYL\HVLQGHQ� \�NVHN� ROPDVÕ� KHP� GH� KDVDW� VRQUDVÕ� VDWÕú� ¿\DWÕQÕQ� \�NVHN�
JHUoHNOHúPHVL�QHWLFHVLQGH�HOGH�HGLOHQ�JHOLULQ�WDKDNNXN�HGHQ�IDL]�QHGHQL\OH�oLIWoLQLQ�NDWODQGÕ÷Õ�PDOL\HWL�NDUúÕOD\DFDN�G�]H\GH�
ROPDVÕ�YH�EX�VXUHWWH�oLIWoLQLQ�JDUDQWL�HGLOHQ�WDEDQ�¿\DW�VHYL\HVLQLQ��]HULQGH�ND]DQo�HOGH�HWPHVL�QHGHQL\OH�KHUKDQJL�ELU�|GHPH�
JHUoHNOHúWLULOPH\HFHNWLU�� %X� \|QWHPOH� ¿\DWODUD� GR÷UXGDQ� P�GDKDOH� HGLOPHNVL]LQ� OLVDQVOÕ� GHSRFXOXN� VLVWHPLQH� HQWHJUH� ELU�
GHVWHNOHPH�¿\DW�VLVWHPL�ROXúWXUXOPXú�RODFDNWÕU�

'HVWHNOHPH� DOÕPODUÕ� PDKL\HW� RODUDN� �UHWLFLOHULQ� G�ú�N� ¿\DW� QHGHQL\OH� G�ú�N� JHOLU� HOGH� HWPHVLQLQ� |Q�QH� JHoPH\L�
DPDoODPDNWDGÕU��<XNDUÕGD�GD�EDKVHGLOGL÷L��]HUH�|]HOOLNOH�G�ú�N��UHWLP�|OoH÷L��ONHPL]GH�oLIWoLOHULQ�¿QDQVPDQ�LKWL\DFÕQÕ�YH�¿\DW�
G�]H\LQH� NDUúÕ� GX\DUOÕOÕ÷ÕQÕ� \�NVHOWPHNWHGLU�� %X� NDSVDPGD� |QHULOHQ� GHVWHNOHPH� VLVWHPLQGHQ� �U�Q�Q�� OLVDQVOÕ� GHSRODUGD�
GHSROD\DQ��UHWLFLOHU�\DUDUODQDELOHFHNWLU��hU�Q�Q��OLVDQVOÕ�GHSRODUGD�GHSROD\DQ�W�FFDU�YH�VDQD\LFL�JLEL�GL÷HU�ELULPOHU�GHVWHNOHPH�
NDSVDPÕ�GÕúÕQGD�NDODFDNWÕU��%XQXQ�\DQÕ�VÕUD�GHVWHNOHPH�|GHPHOHULQGHQ��EHOLUOL�ELU��UHWLP�|OoH÷L�VÕQÕUÕ�JHWLULOPHNVL]LQ�N�o�N�
|OoHNWH��UHWLP�\DSDQ�oLIWoLOHULQ�ID\GDODQGÕUÕOPDVÕ�GD�|QHP�DU]�HWPHNWHGLU��=LUD��UHWLP�|OoH÷L�\�NVHN��UHWLP�LúOHWPHOHULQLQ�|OoHN�
HNRQRPLVL�GROD\ÕVÕ\OD�DQD��U�Q�YH�\DQ��U�QOHUGHQ�\HWHUOL�G�]H\OHUGH�ND]DQo�HOGH�HWPHVL�P�PN�Q�ROGX÷XQGDQ�JHOLU�G�]H\LQH�
GDKD� GX\DUOÕ� RODQ� G�ú�N� |OoHNOL� GROD\ÕVÕ\OD� G�ú�N� JHOLUOL� LúOHWPHOHULQ� NDSVDPD� DOÕQPDPDVÕ� NDPX� ND\QD÷ÕQÕQ� HVDV� DPDFÕ�
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dL]HOJH����'HVWHNOHPH�¿\DW�VLVWHPL�|QHULVLQLQ�LúOH\LúL��7/�WRQ�

.UHGL�NXUXOXúODUÕQÕQ��U�Q�VHQHW�EHGHOLQLQ�\�]GH���
L��]HULQGHQ��UHWLFLOHUH�NUHGL�YHUGLNOHUL�YH��UHWLFLOHULQ��U�QOHULQL�RUWDODPD�DOWÕ�D\�OLVDQVOÕ�
GHSRODUGD�WXWWXNODUÕ�YDUVD\ÕOPÕúWÕU�

.D\D���7DUÕP�(NRQRPLVL�'HUJLVL�������������
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NDSVDPÕQGD�NXOODQÕOPDVÕ�DoÕVÕQGDQ�GD�HWNLQOL÷L�D]DOWDFDNWÕU��$\UÕFD�G�ú�N�|OoHNWH��UHWLP�\DSDQ�LúOHWPHOHUH�|QHULOHQ�GHVWHNOHPH�
PRGHOL�oHUoHYHVLQGH�\DSÕODFDN�GHVWHNOHPH��EXQODUÕQ��U�QOHULQL� OLVDQVOÕ�GHSRODUGD�GHSRODPDVÕQÕ�YH�VLVWHPLQ�\D\JÕQODúPDVÕQÕ�
WHúYLN�HGHFHNWLU��$NVL�GXUXPGD�OLVDQVOÕ�GHSRFXOXN�VLVWHPL�\D\JÕQODúWÕUÕOPD\D�oDOÕúÕOÕUNHQ�702�KXEXEDWWD�GHVWHNOHPH�DOÕPODUÕQD�
GHYDP�HWPHN�]RUXQGD�NDODFDNWÕU��d�QN��PHYFXW�SL\DVD�\DSÕVÕ\OD�G�ú�N�|OoHNWH��UHWLP�\DSDQ�oLIWoLQLQ�OLVDQVOÕ�GHSRFXOXNWDQ�HOGH�
HGHFH÷L�ND]DQo�G�ú�N�NDODFDN�YH\D��UHWLFLOHU�VLVWHPGHQ�]DUDU�HGHELOHFHNWLU��%X�GXUXP�702
QXQ�KDVDW�G|QHPOHULQGH�SL\DVDGDQ�
�U�Q�DOÕPODUÕQÕ�V�UG�UPHVLQH�QHGHQ�RODFDNWÕU��/LVDQVOÕ�GHSR�NDSDVLWHVLQLQ�DUWPDVÕ\OD�ELUOLNWH�702�GHVWHNOHPH�DOÕPODUÕQÕ�¿]LNVHO�
�U�Q�DOÕPÕ�\HULQH��U�Q�VHQHGL�DOÕPÕ�úHNOLQGH�JHUoHNOHúWLUHELOHFHNWLU��%X�GXUXPGD�KDVDW�G|QHPL��U�Q�DOÕPÕ�V�UG�U�OHUHN�\DSÕODQ�
DOÕPODU� 702� GHSRODUÕ� \HULQH� |]HO� OLVDQVOÕ� GHSRODUGD� GHSRODQDFDN� YH� 702� EX� �U�QOHU� NDUúÕOÕ÷ÕQGD� HOLQGH� �U�Q� VHQHGL�
EXOXQGXUDFDNWÕU�

/LVDQVOÕ� GHSRFXOX÷XQ�\D\JÕQODúPDVÕ\OD�702
QXQ�� KDVDW� G|QHPLQGH��U�Q� DOÕPÕ� \DSPD\DUDN�� SL\DVDGDQ� oHNLOPHVL� YH�
SL\DVD\D�0HUNH]� %DQNDVÕ� JLEL� �U�Q� VHQHGL� DOÕP� VDWÕPÕ\OD�P�GDKDOH� HWPHVL\OH� SL\DVDGD� ¿\DW� LVWLNUDUÕ� VD÷OD\ÕFÕ� ELU� J|UHY�
HGLQHFH÷L�G�ú�Q�OHELOLU��$QFDN�EX�GXUXP�702
QXQ�PHYFXW�GXUXPGD�KDVDW�G|QHPOHULQGH�DU]�ID]ODVÕ��U�Q��SL\DVDGDQ�DODUDN�
�UHWLFL\L�NRUXPD�SROLWLNDVÕ\OD�oHOLúHELOHFHNWLU��ù|\OH�NL��\XNDUÕGD�GD�EDKVHGLOGL÷L��]HUH�PHYFXW�SL\DVD�NRúXOODUÕ�YH�G�ú�N��UHWLP�
|OoH÷L�oLIWoLOHULQ�oR÷XQOX÷XQXQ�GD�GkKLO�ROGX÷X�ELU�NHVLPLQ�OLVDQVOÕ�GHSRFXOXNWDQ�HOGH�HGHFH÷L�ND]DQFÕQ�oRN�G�ú�N�ROPDVÕ�YH\D�
]DUDU� HWPHVL� VRQXFXQX� GR÷XUDELOHFHNWLU��%X� GXUXPGD� EX� oLIWoLOHU� �U�QOHULQL� OLVDQVOÕ� GHSRODUGD� GHSRODPDN� \HULQH� W�FFDU� YH�
VDQD\LFLOHUH� VDWPDN� ]RUXQGD� NDODELOHFHNOHUGLU�� %X� NDSVDPGD� KHP�702� WDUDIÕQGDQ� KDVDW� G|QHPOHULQGH� oLIWoLOHUH� VD÷ODQDQ�
NRUXPD�VRQD�HUHFHN�KHP�GH�702��U�Q�VHQHGL�DOÕP�VDWÕPÕ�\DSDUDN�oLIWoL\L�NRUXPDN�\HULQH�W�FFDU�YH�YH\D�VDQD\LFL�JLEL�NHVLPOHULQ�
HOLQGHNL��U�Q�VHQHWOHULQLQ�¿\DWODUÕQD�P�GDKDOH�HGHFHNWLU�

6|]�NRQXVX�SROLWLND�|QHULVL�NDSVDPÕQGD�GHVWHNOHPH�DOÕPODUÕQD�VRQ�YHULOHFHN�ROPDVÕ��KDVDW�G|QHPOHULQGH��U�Q�¿\DWODUÕQÕQ�
GHVWHNOHPH�DOÕPODUÕQÕQ�\DSÕOGÕ÷Õ�GXUXPD�J|UH�GDKD�G�ú�N�JHUoHNOHúPHVLQL�VD÷OD\DELOHFHNWLU��%|\OHFH��OLVDQVOÕ�GHSRFXOXN��UHWLFL�
DoÕVÕQGDQ�KDVDW�G|QHPL�VRQUDVÕQGD�GDKD�\�NVHN�ELU�ND]DQo�DOWHUQDWL¿�RODELOHFHNWLU��%X�GXUXP��OLVDQVOÕ�GHSRODUD�RODQ�WDOHEL�GH�
DUWÕUDELOHFHNWLU��)ÕQGÕNWD��UHWLFLQLQ�702�72%%�/ø'$ù
WDQ��U�Q�DOÕPÕ�\DSPDVÕQÕ�EHNOHPHVL�YH�\LQH��UHWLFLQLQ�KXEXEDWWD�702�
72%%�/ø'$ù
WD�GHSRODGÕ÷Õ��U�Q�NDUúÕOÕ÷ÕQGD�HOGH�HWWL÷L��U�Q�VHQHWOHULQLQ�|QHPOL�ELU�E|O�P�Q��702
\D�GHYUHWPHVL��|QHULOHQ�
SROLWLNDQÕQ� X\JXODQPDVÕ� DoÕVÕQGDQ� J�oO�� ELU� JHUHNoH� WHúNLO� HWPHNWHGLU��$NVL� WDNGLUGH�� �UHWLFL� V|]� NRQXVX� |UQHNOHUGHQ� GH�
J|U�OG�÷���]HUH�JHOHQHNVHO�\|QWHPOHUGHQ�YD]JHoPH\HFHN�YH��U�Q�Q��702
\D�VDWPD\Õ�V�UG�UHELOHFHNWLU��.D\D���������

gQHULOHQ�GHVWHNOHPH�¿\DW�VLVWHPLQLQ�HWNLOHUL
0HYFXW�GHVWHNOHPH�VLVWHPLQGH�702�KDVDW�G|QHPOHULQGH�DoÕNODGÕ÷Õ�P�GDKDOH�DOÕP�¿\DWODUÕ��]HULQGHQ�SL\DVDGDQ��U�Q�

DOPDNWD�YH�KDVDW�G|QHPOHULQGH�DUWDQ�DU]D�ED÷OÕ�RODUDN�¿\DWODUÕQ�DúÕUÕ�G�úPHVL�HQJHOOHQPHNWHGLU��702
QXQ�DOGÕ÷Õ��U�QOHUOH�
SL\DVD\D� DU]� HGLOHQ� PLNWDU� D]DOPDNWD� YH� �UHWLFLOHU� �U�QOHULQL� GDKD� \�NVHN� ¿\DWODUGDQ� SD]DUOD\DELOPHNWHGLU�� <XNDUÕGD� GD�
EDKVHGLOGL÷L��]HUH�DU]�ID]ODVÕ�RODUDN�DOÕQDQ��U�QOHU�E�WoH\H�YH�GROD\ÕVÕ\OD�YHUJL�P�NHOOHÀHULQH�\�N�JHWLUHQ�VWRN�PDOL\HWOHULQL�
ROXúWXUPDNWDGÕU�� <DSÕODQ� P�GDKDOH� VRQXFXQGD� 702
\D� E�WoHGHQ� J|UHY� ]DUDUÕ� |GHPHVL� YH� VHUPD\H� WUDQVIHUL�
JHUoHNOHúWLULOPHNWHGLU��%XQXQOD� ELUOLNWH� KDVDW� G|QHPLQGH� �UHWLFLOHUL� NRUXPD\D� \|QHOLN� E|\OH� ELU�P�GDKDOH� �U�Q� ¿\DWODUÕQD�
GR÷UXGDQ�ELU�P�GDKDOH\L�JHUHNWLUPHNWHGLU��gQHULOHQ�VLVWHP��OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�X\JXODQGÕ÷Õ�GXUXPD�J|UH�WDVDUODQPÕú�
ELU� VLVWHPGLU�� %X� VLVWHPOH�� 702
QXQ� GR÷UXGDQ� ¿\DWODUD� P�GDKDOH� HWPHVLQH� YH� SL\DVDGDQ� �U�Q� DOÕS� VWRNODPDVÕQD� JHUHN�
NDOPDNVÕ]ÕQ�WDEDQ�¿\DW��UHWLFLOHUH�JDUDQWL�HGLOPHNWHGLU��%|\OHFH�ELU�WDUDIWDQ��UHWLFL�NRUXQXUNHQ�GL÷HU�WDUDIWDQ�OLVDQVOÕ�GHSRFXOXN�
VLVWHPLQLQ�JHOLúPHVLQH�ED÷OÕ�RODUDN�SL\DVDGD��U�Q� WLFDUHWL�KHUKDQJL�ELU�P�GDKDOH�ROPDNVÕ]ÕQ�\DSÕODELOHFHNWLU��7DEDQ�¿\DWÕQ�
�UHWLFL\H�JDUDQWL�HGLOPHVL�VRQXFXQGD�ROXúDFDN�PDOL\HW�LVH�E�WoHGHQ�NDUúÕODQDELOHFHNWLU�

/LVDQVOÕ�GHSRFXOX÷XQ�JHOLúPHVL�YH�|QHULOHQ�VLVWHPLQ�X\JXODQPDVÕ\OD�PHYFXW�VLVWHPLQ�\DSÕVÕ�GD�GH÷LúHFHNWLU��%X�GXUXP��
E|O�ú�P�LOLúNLVLQL�GH�GH÷LúWLUHFHN�YH�EX�LOLúNLQLQ�WDUDÀDUÕ�RODQ�W�FFDU�YH�E�\�N�DOÕFÕODU��XQ�YH�JÕGD�IDEULNDODUÕ�JLEL���oLIWoLOHU��
OLVDQVOÕ�GHSRODU��702��GHYOHW��ERUVDODU��VLJRUWD�úLUNHWOHUL��QDNOL\H�¿UPDODUÕ�YH�EDQNDODU�EX�V�UHoWHQ�HWNLOHQHFHNWLU��.D\D��������

0HYFXW�GXUXPGD�oLIWoLOHU�KDVDW�G|QHPLQGH�GHSRODPD� LPNkQÕ�ROPDPDVÕ�QHGHQL\OH��U�Q�Q��702
\D�VDWPD]VD��G�ú�N�
¿\DWWDQ�GHSRODPD�LPNkQÕ�RODQ�W�FFDU�YH�YH\D�E�\�N�DOÕFÕODUD�VDWPDNWDGÕU��%X�GXUXPGD��KDVDW�VRQUDVÕ�G|QHPGH�RUWD\D�oÕNDQ�¿\DW�
\�NVHOLúLQGHQ�ND\QDNODQDQ�LODYH�JHOLUGHQ�oLIWoL�\HULQH�W�FFDU�YH�E�\�N�DOÕFÕODU�\DUDUODQPDNWDGÕU��/LVDQVOÕ�GHSRFXOX÷XQ�JHOLúWL÷L�
ELU�RUWDPGD�LVH�EX�LODYH�JHOLUGHQ�GL÷HU�DOÕFÕODUOD�ELUOLNWH�GHSRODGÕNODUÕ��U�Q�RUDQÕQGD�oLIWoLOHU�GH�ID\GDODQDELOHFHNWLU��.D\D���������
gQHULOHQ�GHVWHNOHPH�¿\DW�VLVWHPL��PHYFXW�GHVWHNOHPH�¿\DW�VLVWHPLQH�J|UH�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�NXOODQÕPÕQÕ�oLIWoLOHU�
DoÕVÕQGDQ� WHúYLN� HGHFH÷LQGHQ� oLIWoLOHULQ� ¿\DW� \�NVHOLúOHULQGHQ� ND\QDNOÕ� EX� LODYH� JHOLUGHQ� GDKD� ID]OD� ID\GDODQPDVÕ�
VD÷ODQDELOHFHNWLU��$\UÕFD�\XNDUÕGD�GD�EDKVHGLOGL÷L��]HUH��702�DOÕPODUÕQÕQ�ROPDGÕ÷Õ�GXUXPGD�OLVDQVOÕ�GHSRFXOXN�VLVWHPL��KDVDW�
G|QHPL�¿\DWODUÕ�LOH�KDVDW�VRQUDVÕ�G|QHP�¿\DWODUÕ�DUDVÕQGDNL�IDUNÕQ�GDKD�ID]OD�ROPDVÕQÕ�VD÷OD\DELOHFHN�YH�EX�VXUHWWH�oLIWoLOHU�LoLQ�
GDKD�\�NVHN�JHWLUL�VXQDQ�ELU�VLVWHP�RODELOHFHNWLU��6RQXo�RODUDN�OLVDQVOÕ�GHSRFXOXN��oLIWoLQLQ��U�Q�Q��GHSRODGÕ÷Õ�RUDQGD�JHOLU�
GD÷ÕOÕPÕQÕ� oLIWoL� OHKLQH�G�]HOWHELOHFHN�YH�RUWD\D� oÕNDQ�NDWPD�GH÷HULQ� HPHN� LOH� VHUPD\H� DUDVÕQGD�GDKD�GHQJHOL� ELU� ELoLPGH�
GD÷ÕOPDVÕQÕ�VD÷OD\DELOHFHNWLU��dLIWoLOHULQ��U�QOHULQL�OLVDQVOÕ�GHSRODUD�NR\PDN�\HULQH�W�FFDUD�VDWPDVÕ�GXUXPXQGD�LVH�VDWÕODQ��U�Q�
PLNWDUÕQFD�EX�¿\DW�DUWÕúÕQGDQ�W�FFDU�ND]DQoOÕ�oÕNDELOHFHNWLU��.D\D���������

702
QXQ�GHVWHNOHPH�¿\DW�VLVWHPL�|QHULVLQH�ED÷OÕ�RODUDN�UHRUJDQL]DV\RQX
7�UNL\H
GH�KXEXEDWWD�GHVWHNOHPH�¿\DW�SROLWLNDVÕQÕQ�LFUDVÕQÕ�JHUoHNOHúWLUHQ�702
QXQ�\HQL�GHVWHNOHPH�VLVWHPL�|QHULVLQH�

J|UH�\DSÕODQGÕUÕOPDVÕ�|QHP�DU]�HWPHNWHGLU�

$%'�/LVDQVOÕ�'HSRFXOXN�6LVWHPL�YH�)L\DW�'HVWH÷L�8\JXODPDVÕ�,úÕ÷ÕQGD�+XEXEDWWD�<HQL�%LU�'HVWHNOHPH�)L\DW�6LVWHPL�gQHULVL



��

øON�RODUDN�V|]�NRQXVX�SROLWLND�|QHULVL�NDSVDPÕQGD��702
QXQ�GHSRODUÕQÕQ�QH�NDGDUOÕN�NÕVPÕQÕQ�OLVDQVOÕ�GHSRODUD�G|Q�úHELOLU�
ROGX÷XQXQ�WHVSLW�HGLOPHVL�YH�EX�GR÷UXOWXGD�WHVSLW�HGLOHQ�X\JXQ�GHSRODUÕQ�OLVDQVOÕ�GHSRODUD�G|Q�úW�U�OPHVL�|QHULOPHNWHGLU��%XQXQ�
LoLQ�V�UHFLQ�DúD÷ÕGDNL�úHNLOGH�JHUoHNOHúPHVL�WDVDUODQPDNWDGÕU�

0HYFXW�GXUXPGD�ED]Õ�GHSRODUÕQÕ�702�72%%�/ø'$ù
D�D\QL�VHUPD\H�RODUDN�GHYUHWPLú�RODQ�702�EX�SROLWLND�JHUH÷LQFH�
OLVDQVOÕ�GHSRFXOX÷D�X\JXQ�GHSRODUÕQÕ�702�72%%�/ø'$ù
D�GHYUHGHELOLU�YH\D�GL÷HU�GHSRODUOD�ELUOLNWH�GHSRFXOXN�IDDOL\HWOHULQLQ�
VRQODQGÕUÕOPDVÕ�QHGHQL\OH�|]HOOHúWLUPH�\|QWHPL�X\JXODQDELOLU��%X� V�UHoWH�702
QXQ�G�]HQOH\LFL�ELU�NXUXOXú�RODUDN�\HQLGHQ�
\DSÕODQGÕUÕOPDVÕ�|QHULOPHNWHGLU��

702�G�]HQOH\LFL�ELU�NXUXOXú�RODUDN�LNL�IDUNOÕ�úHNLOGH�NXUJXODQDELOLU��.D\D���������
D�� 702� G�]HQOH\LFLOLN� IRQNVL\RQXQXQ� LFUDVÕQÕ� JHUoHNOHúWLULUNHQ� PHYFXW� GXUXPGD� G�]HQOH\LFLOLN� IRQNVL\RQX\OD�

oHOLúHELOHFHN�J|UHYOHULQL�EDúND�ELU�NDPX�LNWLVDGL�WHúHEE�V�QH�GHYUHGHELOLU��%X�NDSVDPGD��702
QXQ�KDúKDú�IDDOL\HWL�YH�702�
72%%�/ø'$ù
WD� EXOXQDQ� KLVVHOHULQLQ� \DQÕQGD� OLVDQVOÕ� GHSRFXOX÷D� X\JXQ� GHSRODUÕQÕQ� GD� |]HOOHúWLUPH� \HULQH�702�72%%�
/ø'$ù
D� GHYUHGLOPHVL� GXUXPXQGD� LOJLOL� IDDOL\HWOHU� GR÷UXGDQ� LúOHWPHFLOLN� IDDOL\HWL� NDSVDPÕQGD� GH÷HUOHQGLULOGL÷LQGHQ� EX�
WHúHEE�VH�GHYUHGLOHELOHFHNWLU��gQHULOHQ�\HQL�GHVWHNOHPH�DOÕP�VLVWHPL�NDSVDPÕQGD�GHVWHNOHPH�¿\DWÕQÕQ�EHOLUOHQPHVL�YH�EXQD�ED÷OÕ�
|GHPHOHULQ�\DSÕOPDVÕQÕ�702�GR÷UXGDQ�JHUoHNOHúWLUHELOHFHNWLU��%XQODUÕQ�GÕúÕQGD�702
\D�KXEXEDWOD�LOJLOL�GL÷HU�DODQODUGD�GD�
J|UHYOHU�YHULOHELOHFHNWLU�

E��.DPX�øNWLVDGL�7HúHEE�VOHUL�+DNNÕQGD�����6D\ÕOÕ�.DQXQ�+�NP�QGH�.DUDUQDPH\H�J|UH�LNWLVDGL�GHYOHW�WHúHNN�OOHUL��ø'7��
NkUOÕOÕN�YH�YHULPOLOLN�LONHVL�JHUH÷L�oDOÕúPDN�]RUXQGD\NHQ�NDPX�LNWLVDGL�NXUXOXúODUÕ��.ø.��GDKD�oRN�WHNHO�QLWHOL÷LQGHNL�DODQODUGD�
YHULPOLOLN�LONHVLQH�J|UH�oDOÕúPDN�]RUXQGDGÕU��702
QXQ�KDúKDú�IDDOL\HWL� WHNHO�QLWHOL÷LQGHGLU��'HSRFXOXNOD�LOJLOL�IDDOL\HWOHULQL�
VRQODQGÕUPDVÕ�EHNOHQHQ�702
QXQ�EXQODU�GÕúÕQGD�NDODFDN�J|UHYOHUL�G�]HQOH\LFLOLNOH�LOJLOLGLU��<HQLGHQ�\DSÕODQGÕUPD�NDSVDPÕQGD�
IDDOL\HWOHUL�KDúKDú�YH�G�]HQOH\LFLOL÷H�LQGLUJHQHQ�702��ø'7�\HULQH�.ø.�RODUDN�\DSÕODQGÕUÕODELOLU��%|\OHFH�.XUXOXú�NkUOÕOÕN�LONHVL�
JHUH÷LQFH� oDOÕúPDN� ]RUXQGD� NDOPD\DFDN� YHULPOLOLN� LONHVL� LVH� G�]HQOH\LFLOLN� IRQNVL\RQX\OD� oHOLúPH\HFHNWLU�� 'HVWHNOHPH�
SROLWLNDVÕQGDQ�ND\QDNOÕ�|GHPHOHULQ�\DQÕ�VÕUD�702�ROD÷DQ�VW��KDO�VWRNXQX��U�Q�VHQHGL�DODUDN�WXWDELOHFHN��D\UÕFD�KDúKDúD�LOLúNLQ�
IDDOL\HWOHUL�GH�EX�NDSVDPGD�GHYDP�HGHFHNWLU��%X�JLEL�J|UHYOHUH�LOLúNLQ�PDOL\HWOHU�NDUúÕVÕQGD�KDúKDú�IDDOL\HWOHULQGHQ�YH�OLVDQVOÕ�
GHSRFXOX÷D�X\JXQ�GHSRODUÕQÕ�|]HOOHúWLUPH�\HULQH�702�72%%�/ø'$ù
D�GHYUHWPHVL�GXUXPXQGD�ùLUNHW�IDDOL\HWOHULQGHQ�ND]DQo�
VD÷ODQDELOHFHNWLU��%XQXQOD�ELUOLNWH�702��KXEXEDW�DODQÕQGD�G�]HQOH\LFL�GHQHWOH\LFL�ELU�\DSÕ\D�NDYXúPDVÕ�QHGHQL\OH� LKUDFDW��
LWKDODW�YH�GL÷HU�LOJLOL�DODQODUGD�GD�ELU�WDNÕP�J|UHYOHU��VWOHQHELOHFHNWLU�

���6218d

7DUÕP�VHNW|U���LQVDQR÷OXQXQ�WHPHO�LKWL\DoODUÕQÕ�NDUúÕODPDVÕ�QHGHQL\OH�JHoPLúWH�ROGX÷X�JLEL�J�Q�P�]GH�GH�K�N�PHWOHU�
WDUDIÕQGDQ�GHVWHNOHQPHNWHGLU��%XQXQOD�ELUOLNWH�EX�GHVWHNOHPH�SROLWLNDODUÕ�SL\DVDGDNL�úDUWODUÕQ�GD�HWNLVL\OH�JHoPLúWHQ�J�Q�P�]H�
GH÷LúLP�J|VWHUPLúWLU��7�UNL\H
GH�GH������\ÕOÕQGD�7DUÕP�hU�QOHUL�/LVDQVOÕ�'HSRFXOXN�.DQXQXQ�\DVDODúPDVÕ�YH� VRQ�\ÕOODUGD�
VLVWHPLQ� \D\JÕQODúWÕUÕOPDVÕ� LOH� X\JXODQPDVÕ� KXVXVXQGDNL� oDEDODUGDQ� KXEXEDWWD� JHOHQHNVHO� RODUDN� ����� \ÕOÕQGDQ� EHUL�702�
DUDFÕOÕ÷Õ\OD� V�UG�U�OHQ� GHVWHNOHPH� DOÕP� SROLWLNDODUÕQÕQ� GD� X]XQ� YDGHGH� GH÷LúHFH÷L� YH� IDUNOÕ� ELU� NRQVHSWH� GR÷UX� HYULOHFH÷L�
DQODúÕOPDNWDGÕU��d�QN��OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�X\JXODQGÕ÷Õ��ONHOHU�LQFHOHQGL÷LQGH�JHOHQHNVHO�GHVWHNOHPH�DOÕPODUÕQÕQ�EX�
�ONHOHUGH�V�UG�U�OPHGL÷L�J|U�OPHNWHGLU��.D\D���������6LVWHPLQ�\D\JÕQ�ELU�úHNLOGH�X\JXODQGÕ÷Õ�$%'
GH�WDEDQ�¿\DW�LúOHYL�J|UHQ�
³�U�Q�UHKLQ�NUHGLVL�¿\DW�VHYL\HVL´\OH��UHWLFLOHU�GHVWHNOHQPHNWHGLU��%XQXQOD�ELUOLNWH�X\JXODQDQ�VLVWHPLQ�GHYOHWLQ�SL\DVDGDQ��U�Q�
DOPDVÕQÕ�VÕQÕUOD\DQ�SL\DVD�RGDNOÕ�ELU�VLVWHP�ROGX÷X�J|U�OPHNWHGLU��$\UÕFD�$%'
QLQ�X\JXODGÕ÷Õ�NUHGL�PHNDQL]PDVÕQD�ED÷OÕ�EX�
VLVWHPOH��\DSÕODQ�GHVWHNOHPH�|GHPHOHUL��UHWLFL\H�\DSÕODQ�GR÷UXGDQ�|GHPHOHU�úHNOLQGHGLU��

7�UNL\H� X\JXODPDVÕ� LQFHOHQGL÷LQGH� LVH� OLVDQVOÕ� GHSRFXOX÷XQ� JHOLúPHVL\OH� QDVÕO� ELU� GHVWHNOHPH� ¿\DW� VLVWHPLQLQ�
X\JXODQPDVÕ�JHUHNWL÷L�NRQXVXQGD�EHOLUVL]OLN�ROGX÷X�J|U�OPHNWHGLU��1LWHNLP�OLVDQVOÕ�GHSRFXOX÷XQ�JHOLúPHVL\OH�ELUOLNWH�702�
GHVWHNOHPH�DOÕPODUÕQÕ�VRQODQGÕUDFDN�PÕ��\RNVD�PHYFXW�KDOL\OH�OLVDQVOÕ�GHSRFXOXN�VLVWHPL�YH�702�GHVWHNOHPH�DOÕPODUÕ�ELUOLNWH�PL�
GHYDP�HGHFHN�VRUXODUÕ�JHoHUOLOL÷LQL�V�UG�UPHNWHGLU��%X�NDSVDPGD�EX�oDOÕúPD\OD�V|]�NRQXVX�EHOLUVL]OLNOHU�GLNNDWH�DOÕQDUDN�\HQL�
ELU�GHVWHNOHPH�¿\DW�VLVWHPL�|QHULVL�VXQXOPXúWXU��dDOÕúPD�NDSVDPÕQGD�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�HWNLQ�ELU�úHNLOGH�X\JXODQGÕ÷Õ�
$%'�|UQH÷LQGHQ�GHVWHNOHPH�¿\DW�SROLWLNDVÕ�YH�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQLQ�ELUOLNWHOL÷L�KXVXVXQGD�GHUVOHU�oÕNDUÕOPDVÕ�DPDFÕ\OD�
V|]�NRQXVX��ONH�X\JXODPDVÕ�GHWD\OÕ�ELU�úHNLOGH�LQFHOHQPLúWLU��øQFHOHPH�VRQXoODUÕ�GLNNDWH�DOÕQGÕ÷ÕQGD�$%'
QLQ�JHoPLúWH�ROGX÷X�
JLEL�EXJ�QGH�WDUÕPÕ�\HWHUOL�HQVWU�PDQODUOD�GHVWHNOHGL÷L�J|U�OP�úW�U��$\QÕ�]DPDQGD�SL\DVD�¿\DW�GHVWH÷LQLQ�&&&�WDUDIÕQGDQ�³�U�Q�
UHKLQ�NUHGLVL�¿\DW�VHYL\HVL´��]HULQGHQ��UHWLFLOHUH�VD÷ODQDQ�NUHGL�PHNDQL]PDVÕQD�GD\DOÕ�ELU�VLVWHPOH�VD÷ODQGÕ÷Õ�YH��UHWLFLOHULQ�
GHVWHNOHQLUNHQ�¿\DWODUÕQ�SL\DVDGD�EHOLUOHQPHVLQL� VD÷OD\DQ�GHVWHNOHPH�XVXOOHULQLQ�NXOODQÕOGÕ÷Õ�J|U�OPHNWHGLU��%X�NDSVDPGD��
$%'�X\JXODPDVÕ�YH�7�UNL\H�SL\DVD�\DSÕVÕ�GLNNDWH�DOÕQDUDN�OLVDQVOÕ�GHSRFXOXN�VLVWHPLQH�HQWHJUH�\HQL�ELU�GHVWHNOHPH�¿\DW�VLVWHPL�
|QHULVL�JHWLULOPLúWLU��%X�VLVWHP�|QHULVL��KDVDW�G|QHPL�ERUVD�¿\DWÕ���U�Q�VHQHGL�WHPLQDW�J|VWHULOHUHN�NXOODQÕODQ�NUHGL�NDUúÕOÕ÷ÕQGD�
WDKDNNXN�HGHQ�IDL]�WXWDUÕ��GHVWHNOHPH�¿\DWÕ�YH�KDVDW�VRQUDVÕ�VDWÕú�¿\DWÕ�GLNNDWH�DOÕQDUDN��UHWLFLOHUH�WDEDQ�¿\DW�VHYL\HVLQL�JDUDQWL�
HGHQ�ELU�PHNDQL]PDQÕQ�WDVDUODQPDVÕ\OD�oDOÕúPD�NDSVDPÕQGD�VXQXOPXúWXU��7DVDUODQDQ�PHNDQL]PD��702
QXQ�GHVWHNOHPH�DOÕPÕ�
\DSPDVÕQD�JHUHN�NDOPDNVÕ]ÕQ�EHOLUOL�ELU�WDEDQ�¿\DWÕQ��UHWLFL\H�JDUDQWL�HGLOPHVLQH�GD\DQPDNWDGÕU��%X�VLVWHPOH��¿\DWODU�SL\DVDGD�
P�GDKDOH�ROPDNVÕ]ÕQ�VHUEHVWoH�EHOLUOHQLUNHQ�OLVDQVOÕ�GHSRFXOXN�VLVWHPL�oLIWoLOHU�LoLQ�PHYFXW�GXUXPD�J|UH�GDKD�\�NVHN�ELU�ND]DQo�
VD÷OD\DELOHFHNWLU��6|]�NRQXVX�GHVWHNOHPH�¿\DW� VLVWHPL�EHOLUOHQLUNHQ�702
QXQ�GD�\HQL� VLVWHPGH�QDVÕO�ELU�NXUXPVDO�\DSÕ\OD�
oDOÕúDELOHFH÷LQH�\|QHOLN�LNL�IDUNOÕ�VHoHQHN�VXQXOPXúWXU�

.D\D���7DUÕP�(NRQRPLVL�'HUJLVL�������������
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L �$%'�YHULOHULQH�J|UH�WDUÕP�LúOHWPHOHULQGH�RUWDODPD�LúOHWPH�E�\�NO�÷������DFUH�FLYDUÕQGDGÕU����GHNDU�������P �YH���DFUH�
�������P �ROGX÷XQGDQ�RUWDODPD�LúOHWPH�E�\�NO�÷�����[���������� ������GHNDU�RODUDN�KHVDSODQPÕúWÕU��

LL.LOH��JHQHOOLNOH�WDKÕO�|OoPHGH�NXOODQÕODQ�EHOLUOL�KDFLPGHNL�NDS��|OoHNWLU��$÷ÕUOÕN�\HULQH�KDFPH�GD\DQDQ�NLOH��E|OJHOHUH�J|UH�
GH÷LúLNOLN�J|VWHUPHNWHGLU�

.$<1$./$5

%ULRQHV��5��DQG�7ROLQ��/�$����������³:DUHKRXVH�5HFHLSWV�DV�D�6\VWHP�IRU�,PSURYLQJ�WKH�HI¿FLHQF\�RI�5LFH�DQG�&RUQ�0DUNHWLQJ�LQ�
7KH�3KLOLSSLQHV´��3KLOLSSLQH�,QVWLWXWH�IRU�'HYHORSPHQW�6WXGLHV��'LVFXVVLRQ�3DSHU�6HULHV��1R����������

&RXOWHU�� -�� DQG�2QXPDK��*�� ��������³7KH� UROH�RI�ZDUHKRXVH� UHFHLSW� V\VWHPV� LQ� HQKDQFHG�FRPPRGLW\�PDUNHWLQJ�DQG� UXUDO�
OLYHOLKRRGV�LQ�$IULFD´��)RRG�3ROLF\��SS���������

&RXOWHU��-����������5HYLHZ�RI�:DUHKRXVH�5HFHLSW�6\VWHP�DQG�,QYHQWRU\�&UHGLW�,QLWLDWLYHV�LQ�(DVWHUQ�	�6RXWKHUQ�$IULFD��8QLWHG�
1DWLRQV�81&7$'�

*ÕGD��7DUÕP�YH�+D\YDQFÕOÕN�%DNDQOÕ÷Õ��������������<ÕOÕ�)DDOL\HW�5DSRUX��$QNDUD�
+DFÕR÷OX� 'HQL]�� 0��� g]oHOHEL�� 2�� YH� +D\NÕU� +DELNR÷OX�� (�� �������� ³.�UHVHO� 5HNDEHW� .RúXOODUÕQGD� 7�UNL\H
GH� /LVDQVOÕ�

'HSRFXOX÷XQ� *HOLúPHVLQLQ� 7�UN� 7DUÕP� hU�QOHULQLQ� 5HNDEHW� *�F�QH� (WNLVL´�� øVWDQEXO� hQLYHUVLWHVL� øNWLVDW� )DN�OWHVL�
0HFPXDVÕ��&LOW�����6D\Õ����VV���������

+RIVWUDQG��'����������³0DUNHWLQJ�/RDQV�DQG�/'3V��$J�'HFLVLRQ�0DNHU´��,RZD�6WDWH�8QLYHUVLW\��)LOH�$�������
+|OOLQJHU��)���5XWWHQ��/��DQG�.LULDNRY��.����������7KH�8VH�RI�:DUHKRXVH�5HFHLSW�)LQDQFH�LQ�$JULFXOWXUH�LQ�(&$�&RXQWULHV��)$2�

,QYHVWPHQW�&HQWUH�:RUNLQJ�3DSHU���6W��3HWHUVEXUJ���5XVVLDQ�)HGHUDWLRQ�
-RYLþLü�� �'��� �-HUHPLü��/���0LOLüHYLü��/��DQG�=HUHPVNL��$����������³:DUHKRXVH�5HFHLSWV�)XQFWLRQLQJ�7R�5HGXFH�0DUNHW�5LVN´��

(FRQRPLFV�RI�$JULFXOWXUH��1R����SS���������
.DUDEDú��6��YH�*�UOHU��$�=����������³/LVDQVOÕ�'HSRFXOXN�6LVWHPLQLQ�øúOH\LúL�9H�7�UNL\H
GH�8\JXODQDELOLUOL÷L´��6RV\DO�%LOLPOHU�

$UDúWÕUPDODUÕ�'HUJLVL��1R����VV����������
.D\D��0�� �������� ³7DUÕPGD� /LVDQVOÕ� 'HSRFXOXN� 6LVWHPL�� +XEXEDW� 3L\DVDVÕ� gUQH÷L´�� .DONÕQPD� %DNDQOÕ÷Õ� 8]PDQOÕN� 7H]L��

.DONÕQPD�%DNDQOÕ÷Õ��$QNDUD�
.D\D��0����������³7�UNL\H
GH�%X÷GD\�3L\DVDVÕ��702�$OÕPODUÕQÕQ�(NRQRPHWULN�$QDOL]L´��<D\ÕPODQPDPÕú�<�NVHN�/LVDQV�7H]L��

*D]L�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���$QNDUD�
/DFURL[�� 5�� DQG� 9DUDQJLV� 3�� �������� ³8VLQJ� :DUHKRXVH� 5HFHLSWV� LQ� 'HYHORSLQJ� DQG� 7UDQVLWLRQ� (FRQRPLHV´�� )LQDQFH� 	�

'HYHORSPHQW��SS��������
0HPLú��6��YH�.HVNLQ��+�'�����������³7DUÕPVDO�0DPXOOHUGH�/LVDQVOÕ�'HSRFXOXN�6LVWHPLQLQ�5RO�´��<|QHWLP�YH�(NRQRPL��&LOW������

6D\Õ����VV����������
1DFDU��(�� �������� ³7�UNL\H�%X÷GD\�3L\DVDVÕQÕQ� øúOH\LúL� YH�5HJ�ODV\RQX´��'37�8]PDQOÕN�7H]L��'HYOHW�3ODQODPD�7HúNLODWÕ��

$QNDUD�
1L\D]��g�&���.HVNLQ��%���6DYUDQ��.���7RVXQ��'��YH�'HPLUEDú��1����������³7�UNL\H
GH�/LVDQVOÕ�'HSRFXOXN�6LVWHPLQLQ�)ÕQGÕN�6HNW|U��

$oÕVÕQGDQ�'H÷HUOHQGLULOPHVL´��6RV\DO�YH�%HúHUL�%LOLPOHU�'HUJLVL��&LOW�����1R����VV����������
2OVRQ��.����������³7LWOH�,��&RPPRGLWLHV��2YHUYLHZ�IRU�FURSV´��$JULFXOWXUDO�$FW�RI�������)DFW�6KHHW����$JULFXOWXUDO�%XVLQHVV�

0DQDJHPHQW��8QLYHUVLW\�RI�0LQQHVRWD�([WHQVLRQ�
6DYUDQ��0�.��DQG�'HPLUEDú��1�� ��������³7KH�:DUHKRXVH�5HFHLSW�6\VWHP� LQ� WHUPV�RI�2OLYH�2LO�3URGXFHUV� LQ�7XUNH\´��(JH�

hQLYHUVLWHVL�=LUDDW�)DN�OWHVL�'HUJLVL���������VV��������
6KDOHQGUD��-DULDWK��0�6���+DTXH��(��DQG�3HWHU��9�$���³,VVXHV�/LPLWLQJ�WKH�3URJUHVV�LQ�1HJRWLDEOH�:DUHKRXVH�5HFHLSW��1:5��

)LQDQFLQJ�LQ�,QGLD´��$JULFXOWXUDO�(FRQRPLFV�5HVHDUFK�5HYLHZ��9RO������1R����SS��������
6KLHOGV��'��$����������)DUP�&RPPRGLW\�3URYLVLRQV�LQ�WKH������)DUP�%LOO��3�/�����������&RQJUHVVLRQDO�5HVHDUFK�6HUYLFH�
ùDNDU�� 1�� �������� ³7�UNL\H
GH� /LVDQVOÕ� 'HSRFXOXN� 6LVWHPL
QLQ� 9HUJL� +DUFDPDVÕ� <|QWHPL\OH� <D\JÕQODúWÕUÕOPDVÕ´�� (NRQRPLN�

)RUXP�'HUJLVL��VV�������
7DúNÕQ�� .�� �������� ³7�UN� 7DUÕPÕQGD� 'HVWHNOHPH�gGHPHOHULQLQ� 7UDQVIHU� (WNLQOL÷L´�� '37�8]PDQOÕN� 7H]L�� 'HYOHW� 3ODQODPD�

7HúNLODWÕ��$QNDUD�
702�72%%�/ø'$ù���������������<ÕOÕQD�$LW�)DDOL\HW�5DSRUX��$QNDUD�
702�72%%�/ø'$ù���������������<ÕOÕQD�$LW�)DDOL\HW�5DSRUX��$QNDUD��
702��������������+XEXEDW�5DSRUX��$QNDUD�
7RVXQ��'���6DYUDQ��.���1L\D]��g�&���.HVNLQ��%���DQG�'HPLUEDú��1����������³7KH�(YDOXDWLRQ�RI�WKH�:DUHKRXVH�5HFHLSW�6\VWHP�IRU�

$JUR�IRRG�3URGXFWV�LQ�7XUNH\´��$QDGROX�7DUÕP�%LOLPOHUL�'HUJLVL���������SS���������
7hø.���������7DUÕPVDO�øúOHWPH�<DSÕ�$UDúWÕUPDVÕ�
86'$� �������� :DUHKRXVH� /LFHQFHG� XQGHU� WKH� 8�6�� :DUHKRXVH� DFW��� KWWSV���ZZZ�IVD�XVGD�JRY�,QWHUQHW�)6$B)LOH��

ZKVHOVW�����SGI��(ULúLP�7DULKL�������������

��

$%'�/LVDQVOÕ�'HSRFXOXN�6LVWHPL�YH�)L\DW�'HVWH÷L�8\JXODPDVÕ�,úÕ÷ÕQGD�+XEXEDWWD�<HQL�%LU�'HVWHNOHPH�)L\DW�6LVWHPL�gQHULVL



86'$���������1RQUHFRXUVH�0DUNHWLQJ�$VVLVWDQFH�/RDQV�DQG�/RDQ�'H¿FLHQF\�3D\PHQWV�������
86'$���������7KH�8QLWHG�6WDWHV�:DUHKRXVH�$FW��KWWSV���ZZZ�IVD�XVGD�JRY�,QWHUQHW�)6$B)LOH�DERXWXVZD�SGI��(ULúLP�7DULKL��

�����������
86'$���������)DUPV�DQG�/DQG�LQ�)DUPV������6XPPDU\��1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH�
86'$� �������� &RPPRGLW\� &UHGLW� &RUSRUDWLRQ�� KWWSV���ZZZ�IVD�XVGD�JRY�DERXW�IVD�VWUXFWXUH�DQG�RUJDQL]DWLRQ�FRPPRGLW\�

FUHGLW�FRUSRUDWLRQ�LQGH[��(ULúLP�7DULKL�������������
�=DNLü��9���.RYDþHYLü��9���,YNRY��,��DQG�0LURYLü��9����������³,PSRUWDQFH�RI�3XEOLF�:DUHKRXVH�6\VWHP�IRU�)LQDQFLQJ�$JULEXVLQHVV�

6HFWRU´���(FRQRPLFV�RI�$JULFXOWXUH��1R����SS���������
=LUDDW�0�KHQGLVOHUL�2GDVÕ���������7DUÕP�hU�QOHUL�/LVDQVOÕ�'HSRFXOXN�.DQXQX�7DVDUÕVÕ
QD�øOLúNLQ�=LUDDW�0�KHQGLVOHUL�2GDVÕ
QÕQ�

*|U�úOHUL��=LUDDW�0�KHQGLVOHUL�2GDVÕ��$QNDUD��
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.D\D���7DUÕP�(NRQRPLVL�'HUJLVL�������������



7DUÜP�(NRQRPLVL�'HUJLVL
����7XUNLVK�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV�

,661�����������
KWWS���MRXUQDO�WDUHNRGHU�RUJ

7�UNL\H
GH�7DUÕPVDO�*6<+�øOH�7DUÕPVDO�<DWÕUÕPODU�$UDVÕQGD�
1HGHQVHOOLN�øOLúNLVL

� � �)��$NÕQ�2/*81 ��ùXOH�,ù,1 ��)HUUXK�,ù,1
�(JH�hQLYHUVLWHVL��=LUDDW�)DN�OWHVL��7DUÕP�(NRQRPLVL�%|O�P����������ø]PLU

g]HW

%X� oDOÕúPDGD� ���������� \ÕOODUÕ� DUDVÕQGD� 7�UNL\H
GH� WDUÕP� VHNW|U�QH� \|QHOLN� NDPX� YH� |]HO� VHNW|U� VDELW�
VHUPD\H� \DWÕUÕPODUÕQÕQ� GH÷LúLPL� LOH� WDUÕPVDO� JD\ULVD¿� \XUWLoL� KDVÕOD� GH÷LúLPOHUL� LQFHOHQPLúWLU�� dDOÕúPDQÕQ�
DPDFÕ�� LQFHOHQHQ� G|QHPGH� KHP� NDPX� KHP� GH� |]HO� VHNW|U� WDUDIÕQGDQ� JHUoHNOHúWLULOHQ� VDELW� VHUPD\H�
\DWÕUÕPODUÕQÕQ� WDUÕPVDO� JD\UL� VD¿� \XUWLoL� KDVÕOD (TGSYH)� �]HULQGHNL� HWNLVLQLQ� RUWD\D� NR\XOPDVÕ� YH� D\UÕFD�
7*6<+�� NDPX� VHNW|U�� WDUÕPVDO� VDELW� VHUPD\H� \DWÕUÕPODUÕ� �76.<�� YH� |]HO� VHNW|U� WDUÕPVDO� VDELW� VHUPD\H�
\DWÕUÕPODUÕ��762<��DUDVÕQGDNL�HWNLOHúLPLQ�EHOLUOHQPHVLGLU� 
%X� DPDoOD� oDOÕúPDGD� |QFHOLNOH� -RKDQVHQ� (úE�W�QOHúPH� $QDOL]L� LOH� GH÷LúNHQOHU� DUDVÕQGDNL� X]XQ� G|QHPOL�
LOLúNLQLQ�YDUOÕ÷Õ�RUWD\D�NRQXOPXúWXU��'DKD�VRQUD�YHNW|U�KDWD�G�]HOWPH�PRGHOL�LOH�GH÷LúNHQOHU�DUDVÕQGD�X]XQ�
G|QHP�GHQJHVL�LOH�NÕVD�G|QHP�GLQDPLNOHUL�DUDVÕQGDNL�D\UÕP�EHOLUOHQPLúWLU��.ÕVD�G|QHP�QHGHQVHOOL÷L�RUWD\D�
NR\PDN�DPDFÕ\OD�GD�YHNW|U�KDWD�G�]HOWPH�QHGHQVHOOLN�DQDOL]L�\DSÕOPÕúWÕU�
(úE�W�QOHúPH� DQDOL]L� VRQXFXQGD� � WDUÕPVDO� JD\ULVD¿� \XUWLoL� KDVÕOD�� WDUÕPVDO� NDPX� VHNW|U�� VDELW� VHUPD\H�
\DWÕUÕPODUÕ�YH�WDUÕPVDO�|]HO�VHNW|U�VDELW�VHUPD\H�\DWÕUÕPODUÕ�DUDVÕQGD�X]XQ�G|QHPOL�ELU�LOLúNLQLQ�YDUOÕ÷Õ�RUWD\D�
NRQulPXúWXU��9HFW|U�KDWD�G�]HOWPH�PRGHOL�VRQXFXQGD�LVH���7*6<+
QLQ�ED÷ÕPOÕ�GH÷LúNHQ�ROGX÷X�9(&0
GHQ�
HOGH� HGLOHQ� KDWD� G�]HOWPH� WHULPLQLQ� NDWVD\ÕVÕ� ������ RODUDN� EXOXQPXúWXU�� 1HJDWLI� RODQ� DQFDN� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ROPD\DQ�EX�NDWVD\Õ�KDWD�G�]HOWPH�PHNDQL]PDVÕQÕQ�oDOÕúPDGÕ÷ÕQÕ�J|VWHUPHNWHGLU��1HGHQVHOOLN�
DQDOL]L� VRQXoODUÕQD� J|UH� NÕVD� G|QHPGH�� 7.6<� YH� 762<
QÕQ� 7*6<+
QÕQ� QHGHQL� ROPDGÕ÷Õ�� � 7*6<+� YH�
762<
QÕQ� 76.<
QÕQ� QHGHQL� RlPDGÕ÷Õ� VRQXFXQD� YDUÕOPÕúWÕU�� 7*6<+� LOH� 76.<� DUDVÕQGD� QHGHQVHOOLN�
LOLúNLVLQH�UDVWODQPD]�LNHQ�7*6<+
QLQ�762<
QLQ�QHGHQL�ROGX÷X�VRQXFXQD�XODúÕOPÕúWÕU�
$QDKWDU� NHOLPHOHU�� 7DUÕPVDO� 6DELW� 6HUPD\H� <DWÕUÕPODU�� 7DUÕPVDO� *6<+�� 1HGHQVHOOLN�� -RKDQVHQ�
(úE�W�QOHúPH�7HVWL��9HNW|U�+DWD�'�]HOWPH�0RGHOL��9(&0��

7KH� &DXVDOLW\� 5HODWLRQVKLS� %HWZHHQ�$JULFXOWXUDO�GDP� DQG� WKH�$JULFXOWXUDO� Investment LQ�
7XUNH\
$EVWUDFW

,Q� WKLV� VWXG\�� WKH� WUHQG� RI� SXEOLF� DQG� SULYDWH� VHFWRU� ¿[HG� FDSLWDO� LQYHVWPHQWV� DQG� WKH� DJULFXOWXUDO� JURVV�
GRPHVWLF�SURGXFW�IRU�����������ZHUH�H[DPLQHG�LQ�7XUNH\��7KH�DLP�RI�WKH�VWXG\�LV�WR�GHWHUPLQH�WKH�LPSDFW�RI�
ERWK�SXEOLF�DQG�SULYDWH�VHFWRU�¿[HG�FDSLWDO�LQYHVWPHQWV�RQ�DJULFXOWXUDO�*'3�GXULQJ�WKH�SHULRG�XQGHU�UHYLHZ�
DQG� WR� GHWHUPLQH� WKH� LQWHUDFWLRQ� DPRQJ� DJULFXOWXUDO� *'3�� SXEOLF� VHFWRU� DJULFXOWXUDO� ¿[HG� LQYHVWPHQW� DQG�
SULYDWH�VHFWRU�DJULFXOWXUDO�¿[HG�LQYHVWPHQW�
)RU�WKLV�SXUSRVH�¿UVW��WKH�H[LVWHQFH�RI�D�ORQJ�WHUP�UHODWLRQVKLS�EHWZHHQ�WKH�YDULDEOHV�ZDV�GHWHUPLQHG�XVLQJ�
-RKDQVHQ�FRLQWHJUDWLRQ�DQDO\VLV��7KHQ��WKH�YHFWRU�HUURU�FRUUHFWLRQ�PRGHO��9(&0��ZDV�XVHG�WR�GHWHUPLQH�WKH�
GLVWLQFWLRQ� EHWZHHQ� VKRUW�WHUP� G\QDPLFV� DQG� ORQJ�UXQ� HTXLOLEULXP� DPRQJ� WKH� YDULDEOHV�� 7KH� DQDO\VLV� RI�
9HFWRU�(UURU�&RUUHFWLRQ��9(&��*UDQJHU�&DXVDOLW\�ZDV�SHUIRUPHG�WR�GHWHFW�VKRUW�WHUP�FDXVDOLW\�
7KH� FRLQWHJUDWLRQ� DQDO\VLV� UHYHDOHG� WKH� H[LVWHQFH� RI� D� ORQJ�WHUP� UHODWLRQVKLS� EHWZHHQ� DJULFXOWXUDO� JURVV�
GRPHVWLF� SURGXFW�� DJULFXOWXUDO� SXEOLF� VHFWRU� ¿[HG� FDSLWDO� LQYHVWPHQWV� DQG� DJULFXOWXUDO� SULYDWH� VHFWRU� ¿[HG�
FDSLWDO� LQYHVWPHQWV�� 7KH� FRHI¿FLHQW� RI� WKH� HUURU� FRUUHFWLRQ� WHUP� REWDLQHG� IURP�9(&0�ZKHUH� DJULFXOWXUDO�
*'3� LV� D� GHSHQGHQW� YDULDEOH� LV� IRXQG� WR� EH� ������� This coefficient, which is nHJDWLYH� EXW� VWDWLVWLFDOO\�
LQVLJQL¿FDQW, LQGLFDWHV� WKDW� WKH� HUURU� FRUUHFWLRQ�PHFKDQLVP�GRHV� QRW�ZRUN��$FFRUGLQJ� WR� WKH� UHVXOWV� RI� WKH�
FDXVDOLW\� DQDO\VLV�� LQ� WKH� VKRUW� WHUP�� SXEOLF� VHFWRU� DJULFXOWXUDO� ¿[HG� LQYHVWPHQWV� DQG� SULYDWH� VHFWRU�
DJULFXOWXUDO� ¿[HG� LQYHVWPHQWV� DUH� QRW� WKH� UHDVRQ� IRU� DJULFXOWXUDO� *'3�� DQG� DJULFXOWXUDO� *'3� DQG� SULYDWH�
VHFWRU DJULFXOWXUDO�¿[HG�LQYHVWPHQWV�DUH�QRW�WKH�FDXVH�RI�SXEOLF�VHFWRU�DJULFXOWXUDO�¿[HG�LQYHVWPHQWV��:KLOH�
WKH FDXVDOLW\�UHODWLRQ�EHWZHHQ�DJULFXOWXUDO�*'3�DQG�SXEOLF�VHFWRU�DJULFXOWXUDO�¿[HG�LQYHVWPHQWV�LV�QRW�IRXQG��
LW LV�FRQFOXGHG�WKDW�DJULFXOWXUDO�*'3�LV�WKH�UHDVRQ�RI�SULYDWH�VHFWRU�DJULFXOWXUDO�¿[HG�LQYHVWPHQWV� 
.H\�ZRUGV��$JULFXOWXUDO� )L[HG�&DSLWDO� ,QYHVWPHQWV�� $JULFXOWXUDO�*'3�� &DXVDOLW\�� -RKDQVHQ�&RLQWHJUDWLRQ�
7HVW��9HFWRU�(UURU�&RUUHFWLRQ�0RGHO��9(&0�

��*ø5øù

(NRQRPLN�E�\�PH�NDYUDPÕ��ELU�\ÕOGDQ�GL÷HU�\ÕOD��UHWLP�PLNWDUÕQGDNL�DUWÕú�RODUDN�DoÕNODQDELOHQ���ONHGH��UHWLOHQ�PDO�YH�
KL]PHW�PLNWDUÕQGDNL� DUWÕúD� ED÷OÕ� RODUDN� RUWD\D� oÕNDQ� ELU� NDYUDPGÕU�� (NRQRPLQLQ� E�\�PHVL� ELU� DQODPGD� �UHWLPLQ� DUWÕúÕ�� EX�
DUWÕúD�ED÷OÕ�RODUDN�W�NHWLPLQ�DUWÕúÕ�YH�GROD\ÕVÕ\OD�WRSOXPXQ�UHIDK�DUWÕúÕ�RODUDN�LIDGH�HGLOHELOLU��(÷LOPH]��� ���(NRQRPLN�E�\�PHQLQ�



2OJXQ��,úÕQ��,úÕQ���7DUÕP�(NRQRPLVL�'HUJLVL�������������

JHUoHNOHúPHVLQGH� LVH� HWNLOL� IDNW|UOHU� Q�IXV�� LVWLKGDP�� YHULPOLOLN� DUWÕúÕ� YH� WHNQRORMLN� JHOLúPH� RODUDN� |]HWOHQHELOLU�� øVWLKGDP��
YHULPOLOLN�DUWÕúÕ�YH�WHNQRORMLN�LOHUOHPHGH�WHPHO�IDNW|U�VHUPD\H�ELULNLPLGLU��6HUPD\H�ELULNLPL�LVH�WDVDUUXI�YH�\DWÕUÕPODU�LOH�LOLúNLOL�
ELU�NDYUDPGÕU��*HOLúWLULOHQ�W�P�E�\�PH�PRGHOOHULQGH�WHPHO�SUHQVLS��QHW�\DWÕUÕPODUÕQ�oÕNWÕ�LoLQ�WDOHS�ROXúWXUPDVÕ\OD�ELUOLNWH�D\QÕ�
]DPDQGD�oÕNWÕ��UHWPHN�LoLQ�HNRQRPLQLQ�NDSDVLWHVLQL�GH�DUWÕUGÕ÷ÕGÕU��

(NRQRPLN�E�\�PH\L�DoÕNODPD\D�oDOÕúDQ�5R\�)��+DUURG�LOH�(YVH\�'��'RPDU
ÕQ�ELUELUOHULQGHQ�IDUNOÕ�RODUDN�JHOLúWLUGLNOHUL�
RUWDN� \DNODúÕPD�J|UH� � HNRQRPLN�E�\�PHQLQ� JHUoHNOHúWLULOPHVLQGH� WHPHO� IDNW|U� VHUPD\H� VWRNXQXQ� �ELULNLPL�� DUWÕUÕOPDVÕGÕU��
%XQXQ�WHPHOLQGH�GH�\DWÕUÕP�DUWÕúÕ�\DWPDNWDGÕU��<DWÕUÕP�DUWÕúÕ��UHWLPL�YH�JD\UL�VD¿�\XUWLoL�KDVÕOD\Õ�DUWÕUDFDNWÕU��(÷LOPH],��� ���
5REHUW�6RORZ�WDUDIÕQGDQ�JHOLúWLULOHQ�6RORZ�HNRQRPLN�E�\�PH�PRGHOLQGH�LVH��WDVDUUXI�RUDQÕQGDNL�DUWÕú��HPHN�DU]ÕQGDNL�DUWÕú�YH�
WHNQRORMLN�JHOLúPHQLQ�LúoL�EDúÕQD��UHWLPL�HWNLOHPHVL��]HULQGH�GXUXOPXúWXU��

(NRQRPL�ELOLPLQGH�\DWÕUÕP�PDO�YH�KL]PHW��UHWLOHELOPHVL� LoLQ�JHUHNHQ�\HQL� YH\D� HN��UHWLP� WHVLVOHULQLQ�NXUXOPDVÕ� LOH�
HQYDQWHUH�\DSÕODQ�LODYHOHU��\DQL�ELU�HNRQRPLGH�EHOOL�ELU�G|QHPGH��JHQHOOLNOH�ELU�\ÕO�LoLQGH��QHW�VHUPD\H�VWRNODUÕQGD�PH\GDQD�
JHOHQ�DUWÕú�\DWÕUÕP�RODUDN�WDQÕPODQPDNWDGÕU�

øúOHWPH�G�]H\LQGH�\DWÕUÕP�LVH��PHYFXW�VHUPD\H�PDOODUÕ�YH�WHoKL]DW�VWRNXQD�\DSÕODQ�LODYHOHUGLU��%LU��ONHQLQ�HNRQRPLN�YH�
VRV\DO�NDONÕQPD�JHUoHNOHúWLUHELOPHVL�LoLQ�JHUHNHQ�HQ�|QHPOL�XQVXU�\DWÕUÕPGÕU��%LU��ONH�HNRQRPLVLQLQ�YH�R��ONHGHNL�VHNW|UOHULQ�
E�\�PHVL�YH�JHOLúPHVL�\DSÕODFDN�\DWÕUÕPODUÕQ�GHYDPOÕOÕ÷ÕQÕQ�VD÷ODQPDVÕ�YH�DUWÕUÕODELOPHVLQH�ED÷OÕGÕU��<DWÕUÕPODUÕQ�\DSÕOPDVÕ\OD�
ELU��ONHQLQ�VHUPD\H�VWRNODUÕQGD�PH\GDQD�JHOHQ�DUWÕúODU�LOH�\DUDWÕODQ�ND\QDNODU��UHWLPL�YH�PLOOL�JHOLUL�DUWÕUÕUNHQ��NDWPD�GH÷HU�
DUWÕúODUÕ�GD�VD÷ODQPÕú�RODFDN�EX�GD�\HQL�LVWLKGDP�RODQDNODUÕQÕQ�\DUDWÕOPDVÕ�YH�UHIDK�G�]H\LQLQ�\�NVHOPHVL�DQODPÕQD�JHOHFHNWLU��

<DWÕUÕPODU� ELU� �ONHGH� VDGHFH� HNRQRPLN� KD\DWÕQ� GH÷LO� D\QÕ� ]DPDQGD� VRV\DO�� N�OW�UHO�� VL\DVL� KD\DWÕQ� GD� GH÷LúLPLQL� YH�
JHOLúLPLQL�VD÷OD\DQ�HQ�|QHPOL�IDNW|UG�U�YH�KHU��ONHQLQ�JHOLúLPL�YH�E�\�PHVL�LoLQ�ROPD]VD�ROPD]ÕGÕU�

%LU��ONHGH�\DSÕODFDN�\DWÕUÕPODU�ELUoRN�HWPHQH�ED÷OÕ�ROPDNOD�ELUOLNWH�RQX�HQ�ID]OD�HWNLOH\HQ�IDNW|UOHU�\�U�UO�NWHNL�IDL]�
RUDQODUÕ� YH�PLOOL� JHOLUGHNL� DUWÕú� RUDQÕGÕU�� .XUDPVDO� RODUDN�PLOOL� JHOLUGH�PH\GDQD� JHOHQ� DUWÕúODU� \DWÕUÕP� WDOHS� H÷ULVLQL� VD÷D�
ND\GÕUPDNWD�YH�IDL]�RUDQODUÕ�GH÷LúPHVH�ELOH�\DWÕUÕP�PLNWDUÕQÕQ�DUWPDVÕQD�QHGHQ�ROPDNWDGÕU�

7�UNL\H
GH�GH�&XPKXUL\HWLQ�NXUXOXúX\OD�ELUOLNWH�\DWÕUÕPODUD�YHULOHQ�|QHP�JLGHUHN�DUWPÕú�YH�HNRQRPLN�NDONÕQPDQÕQ�LWLFL�
WHPHO�IDNW|U��RODUDN�J|U�OP�úW�U��<DWÕUÕPODU�W�P�VHNW|UOHU�LoLQ�|QHP�DU]�HGHQ�WHPHO�ELU�NDYUDP�ROPDNOD�ELUOLNWH��HNRQRPLVLQGH�
WDUÕPÕQ�|QHPL�QHGHQL\OH�7�UNL\H
GH�WDUÕP�NHVLPLQH�\|QHOLN�\DWÕUÕPODU�KHU�]DPDQ�IDUNOÕ�ELU�|QHP�WDúÕPÕúWÕU��

7�UNL\H
GH� WDUÕP� VHNW|U�� XPKXUL\HWLQ� LON�\ÕOODUÕQGDQ� LWLEDUHQ�XOXVDO� HNRQRPL\H�JHOLU�� LVWLKGDP��GÕú� WLFDUHW� YH�SD]DU�
NDWNÕVÕ� EDúWD� ROPDN� �]HUH� oRN� |QHPOL� NDWNÕODU� VD÷ODPÕúWÕU�� 7DUÕP�� VHNW|UH� D\UÕODQ� ND\QDNODU� VD\HVLQGH� |QHPOL� JHOLúPHOHU�
J|VWHUPLúWLU��DQFDN�KLo�NXúNXVX]�EXQODU�\HWHUOL�GH÷LOGLU��7�UNL\H�HNRQRPLVLQLQ�YD]JHoLOPH]�VHNW|UOHULQGHQ�ELULVL�RODQ�WDUÕP�
VHNW|U�Q�Q�JHOLúPHVL��LOHUOHPHVL�YH�JHOLúPLú��ONHOHULQ�WDUÕP�NHVLPL\OH�UHNDEHWoL�ELU�KDOH�JHOHELOPHVL�EX�NHVLPH�\DSÕODFDN�RODQ�
\DWÕUÕPODUD�ED÷OÕGÕU��7DUÕP�NHVLPLQLQ�|Q�P�]GHNL�G|QHPOHUGH��ONH�HNRQRPLVLQH�|QHPOL�NDWNÕODU�\DSDELOHFH÷L�DúLNDUGÕU��+Lo�
NXúNXVX]�EX�GD�|]HO�YH\D�NDPX�VHNW|U�Q�Q�EX�NHVLPH�\DSDFD÷Õ�\DWÕUÕPODUD�ED÷OÕGÕU��

7DUÕP� VHNW|U�QH� \DSÕODQ� VDELW� VHUPD\H� \DWÕUÕPODUÕ�� VHNW|U� HNRQRPLVL� �]HULQH� oHúLWOL� HWNLOHU� \DUDWPDNWDGÕU��%X� HWNLOHU�
VHNW|UGH��UHWLP��LVWLKGDP��JHOLU�YH�GROD\ÕVÕ\OD�E�\�PH�YH�UHIDK�JLEL�HWNLOHUGLU��%D]Õ�GXUXPODUGD�HWNLOHU�\DWÕUÕPÕQ�\DSÕOGÕ÷Õ�\ÕOGD�
RUWD\D�oÕNDUNHQ�ED]Õ�GXUXPODUGD�LVH�ELUNDo�\ÕO�KDWWD�QHVLOOHU�VRQUD�RUWD\D�oÕNDELOPHNWHGLU�

7�UNL\H
GH�WDUÕPD�\DSÕODQ�\DWÕUÕPODU��NDPX�VHNW|U��WDUDIÕQGDQ�\DSÕODQ�VDELW�VHUPD\H�\DWÕUÕPODUÕ�YH�|]HO�VHNW|U�WDUDIÕQGDQ�
\DSÕODQ�VDELW�VHUPD\H�\DWÕUÕPODUÕQGDQ�ROXúPDNWDGÕU�

$QFDN� �ONH� WDUÕPÕQÕQ� JHOLúPHVL� DoÕVÕQGDQ� NDPX� VHNW|U�� WDUDIÕQGDQ� \DSÕODQ� VDELW� VHUPD\H� \DWÕUÕPODUÕQÕQ� KHU� ]DPDQ�
\HWHUOL� RODPD\DFD÷Õ�� D\UÕFD�|]HO� VHNW|U� WDUDIÕQGDQ�GD�\DSÕODFDN�\DWÕUÕPODUÕQ�GD�E�\�N�|QHP� WDúÕGÕ÷Õ� EHOLUWLOHELOLU��g]HOOLNOH 
N�UHVHO�|OoHNWH� WDUÕP�DODQÕQGD� LOHUL� WHNQRORML�NXOODQÕPÕQÕ�VD÷ODPDVÕ�YH�NDWPD�GH÷HU�DUWÕúÕ�VD÷OD\DELOPHVL�QHGHQL\OH�� UHNDEHW�
HGHELOLUOL÷L�DUWÕUPDGD�EX�\DWÕUÕPODUÕQ�LWLFL�J�o�RODFD÷Õ�JHUoH÷L�J|]GHQ�X]DN�WXWXOPDPDOÕGÕU��

/LWHUDW�UGH� WDUÕP� VHNW|U�QH� \|QHOLN� \DWÕUÕPODU� YH� WDUÕPGD� E�\�PH� �]HULQH� \DSÕOPÕú� GR÷UXGDQ� ELU� oDOÕúPD\D�
UDVWODQPDPDNWDGÕU��$QFDN�HNRQRPLQLQ�E�W�Q�Q��LOJLOHQGLUHQ�HNRQRPLN�E�\�PH�YH�oHúLWOL�\DWÕUÕPODU�DUDVÕQGDNL�LOLúNLOHUL�DPSLULN�
RODUDN�DQDOL]�HWPH\H�\|QHOLN�HúE�W�QOHúPH�oDOÕúPDODUÕQD�UDVWODQPÕúWÕU�

dHWLQ��PDNDOHVLQGH��HNRQRPLN�E�\�PH�LOH�VDELW�VHUPD\H�\DWÕUÕPODUÕ�DUDVÕQGDNL�LOLúNL\L�LoOHULQGH�7�UNL\H
QLQ�GH�EXOXQGX÷X�
\�NVHN�RUWD� JHOLU� JUXEXQD� GDKLO� VHNL]� �ONH� LoLQ� HúE�W�QOHúPH� DQDOL]L� YH� YHNW|U� KDWD� G�]HOWPH� PRGHOL� \DNODúÕPÕ\OD�
LQFHOHPLúWLU�� 7�UNL\H� LoLQ� \DSÕODQ� -RKDQVHQ� HúE�W�QOHúPH� DQDOL]L� VRQXFXQGD� VDELW� VHUPD\H� \DWÕUÕPODUÕ ile� X]XQ� G|QHPGH�
HNRQRPLN�E�\�PH�DUDVÕQGD�HúE�W�QOHúPH�ROPDGÕ÷Õ�VRQXFXQD�YDUÕOPÕúWÕU��dHWLQ,��������$\UÕFD�dHWLQND\D�YH�7�UN��WDVDUUXI�YH�
\DWÕUÕPODUÕQ�HNRQRPLN�E�\�PH\H�HWNLVLQL�-RKDQVHQ�HúE�W�QOHúPH�YH�YHNW|U�KDWD�G�]HOWPH�PRGHOL� LOH� LQFHOHPLúWLU��6RQXoWD��
7�UNL\H� HNRQRPLVLQGH� WDVDUUXI� YH� \DWÕUÕPODUGDQ� JD\ULVD¿� \XUWLoL� KDVÕOD\D� GR÷UX� X]XQ� G|QHPOL� ELU� LOLúNL� ROGX÷X� RUWD\D�
NRQXOPXúWXU� �dHWLQND\D�YH�7�UN,� ��� ���'�]J�Q�� oDOÕúPDVÕQGD�GR÷UXGDQ�\DEDQFÕ� VHUPD\H�\DWÕUÕPODUÕ� LOH�\XUWLoL�\DWÕUÕPODU�
DUDVÕQGDNL� HúE�W�QOHúPH� LOLúNLVLQL� LQFHOHPLúWLU�� dDOÕúPDGD�� JD\ULVD¿� \XUW� LoL� \DWÕUÕPODUÕQ� GR÷UXGDQ� \DEDQFÕ� VHUPD\H�
\DWÕUÕPODUÕQÕQ� JUDQJHU� QHGHQL� ROGX÷X� VRQXFXQD� XODúPÕúWÕU� �'�]J�Q��������.DOHP�� WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD�� UHJUHV\RQ�
DQDOL]L� \|QWHPL� NXOODQÕODUDN� WRSODP� NDPX� VDELW� VHUPD\H� \DWÕUÕPODUÕQÕQ��*6<+
QLQ��h)(
QLQ� YH� IDL]� RUDQODUÕQÕQ� |]HO� VDELW�
VHUPD\H� \DWÕUÕPODUÕQD� HWNLVL� DUDúWÕUÕOPÕúWÕU�� 9$5�PHWRGX� NXOODQÕODUDN� |]HO� VDELW� VHUPD\H� \DWÕUÕPODUÕ�� NDPX� VDELW� VHUPD\H�
\DWÕUÕPODUÕ��*6<+��h)(�  YH� IDL]� RUDQÕ� DUDVÕQGDNL� GLQDPLN� HWNLOHúLP� DUDúWÕUÕOPÕúWÕU��<DSÕODQ� DQDOL]OHU� HúOL÷LQGH� 7�UNL\H
GH�
NDPXQXQ�\DWÕUÕPODU�DUDFÕOÕ÷Õ\OD�HNRQRPL\H�P�GDKDOHsiQLQ�NÕVD�YH�X]XQ�G|QHPGH�HWNLVL]�ROGX÷X�J|U�OP�úW�U��$\UÕFD��WRSODP�
NDPX�\DWÕUÕPODUÕQÕQ�|]HO�\DWÕUÕPODU��]HULQGHNL�HWNLVL�LQFHOHQPLú�YH�GÕúODPD�HWNLVL�EXOXQPXúWXU��.DOHP�������
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7�UNL\H
GH�7DUÕPVDO�*6<+�øOH�7DUÕPVDO�<DWÕUÕPODU�$UDVÕQGD�1HGHQVHOOLN�øOLúNLVL

'L÷HU�WDUDIWDQ�\DEDQFÕ�VHUPD\H�\DWÕUÕPODUÕ�LOH�HNRQRPLN�E�\�PH�DUDVÕQGDNL�QHGHQVHOOLN�LOLúNLOHULQL�LQFHOH\HQ�oRN�VD\ÕGD�
oDOÕúPD�EXOXQPDNWDGÕU��%XQODUGDQ��'HPLU��7�UNL\H
GH�\DEDQFÕ�VHUPD\H�\DWÕUÕPODUÕQÕQ�HNRQRPLN�E�\�PH\H�HWNLVLQL�-RKDQVHQ�
HúE�W�QOHúPH�DQDOL]L�LOH�LQFHOHPLú�YH�KHP�SRUWI|\�\DWÕUÕPODUÕ�KHP�GH�GR÷UXGDQ�\DWÕUÕPODU�LOH�*6<+�DUDVÕQGD�SR]LWLI�\|QO��ELU�
LOLúNL�ROGX÷XQX�RUWD\D�NR\PXúWXU��'HPLU,��������<LQH�%HQOL�YH�<HQLVX��GR÷UXGDQ�\DEDQFÕ�VHUPD\H�\DWÕUÕPODUÕQÕQ�HNRQRPLN�
E�\�PH\H� HWNLVLQL� HúE�W�QOHúPH� YH� QHGHQVHOOLN� DQDOL]L� LOH� LQFHOHPLúWLU�� 6RQXoWD� \DWÕUÕPODU� LOH� HNRQRPLN� E�\�PH� DUDVÕQGD�
NDUúÕOÕNOÕ� QHGHQVHOOLN� LOLúNLVL� ROGX÷X� VRQXFXQD� XODúÕOPÕúWÕU� �%HQOL� YH� <HQLVX,� ������� $\UÕFD,� .R\XQFX� WDUDIÕQGDQ� \DSÕODQ�
oDOÕúPDGD��GR÷UXGDQ�\DEDQFÕ�\DWÕUÕPODUGDQ�HNRQRPLN�E�\�PH\H�GR÷UX�WHN�\|QO��QHGHQVHOOLN�LOLúNLVL�EXOXQPXúWXU��.R\XQFX��
������

7HULQ��$NVR\�YH�*�OHU�WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�LVH��WDUÕPVDO�\DWÕUÕPODUÕQ�WDUÕPVDO�E�\�PH��]HULQGH�SR]LWLI�\|QGH�
HWNLOL� IDNW|UOHUGHQ� ELUL� ROGX÷X� RUWD\D� NRQulPXúWXU�� 7DUÕPD� \DSÕODQ� WRSODP� VDELW� VHUPD\H� \DWÕUÕPODUÕQÕQ� GD� D÷ÕUOÕNOÕ� RODUDN�
WDUÕPVDO� DOW\DSÕ� IDDOL\HWOHULQH� �VXODPD� NDQDOODUÕ�� DUD]L� WRSOXODúWÕUPDVÕ�� ÕVODK� oDOÕúPDVÕ� YH� WDUÕPVDO� DU�JH�� \|QHOLN� ROGX÷X�
YXUJXODQPÕúWÕU� �7HULQ��$NVR\ e�*�OHU�� ������� 7DUÕP� LúOHWPHOHULQLQ� VDKLS� ROGX÷X� �UHWLP� IDNW|UOHULQLQ�PLNWDU� YH� NDOLWHVLQL�
DUWÕUPD\D� \|QHOLN�� \HQL� WHNQRORML\L� X\JXODPD\D� RODQDN� YHUHQ� \DWÕUÕPODU� YHULPOLOLN� YH� V�UG�U�OHELOLUOLN� DoÕVÕQGDQ� |QHP�
WDúÕPDNWDGÕU�� 1LWHNLP�� WDUÕP� VHNW|U�QH� \DSÕODQ� \DWÕUÕPODUÕQ� YHULPOLOL÷L� DUWÕUDQ� HQ� |QHPOL� XQVXUODUGDQ� ELUL� ROGX÷X�� � DUWDQ�
YHULPOLOL÷LQ� GROD\ÕVÕ\OD� LVWLKGDPÕ� DUWÕUGÕ÷Õ� YH� E|\OHOLNOH� GH� NÕUGDQ� NHQWH� J|o�Q� D]DOGÕ÷Õ� LIDGH� HGLOPHNWHGLU� � �&HQJL] e�
%D\GXU��������

*HQHO� DQODPGD� WDUÕP� VHNW|U�QH� \|QHOLN� \DWÕUÕPODUGDQ� EHNOHQHQ�� WDUÕPVDO� �UHWLPL� YH� YHULPOLOL÷L� \�NVHOWHUHN� WDUÕPVDO�
JD\ULVD¿�\XUWLoL�KDVÕODGD��7*6<+��DUWÕú�VD÷ODPDVÕGÕU��/LWHUDW�U�ELOGLULúOHULQGHQ�GH�DQODúÕODFD÷Õ��]HUH�oDOÕúPDODUGD�WDUWÕúÕODQ�
WHPHO�NRQX��\DWÕUÕPODUÕQ�PÕ�PLOOL�JHOLUL�DUWÕUGÕ÷Õ�\RNVD�PLOOL�JHOLU�DUWÕúÕQGDQ�\DWÕUÕPODUÕQ�PÕ�HWNLOHQGL÷LGLU��+Lo�NXúNXVX]�ELU�
VHNW|UH�\DSÕODQ�\DWÕUÕPODU�R�VHNW|UGH�JHOLU�DWÕúÕQD�QHGHQ�ROPDNWDGÕU�DQFDN�DVÕO�RODUDN�ELU�VHNW|UH�\DWÕUÕPÕ�oHNHQ��\DQL�\DWÕUÕP�
\DSÕOPDVÕQÕ�VD÷OD\DQ�R�VHNW|UGH�JHOLULQ�DUWPDVÕGÕU��ùD\HW�R�VHNW|U�\DWÕUÕPFÕODU�WDUDIÕQGDQ�JHOLU�DoÕVÕQGDQ�FD]LS�J|U�OPH]�LVH�
\DWÕUÕPODUÕ�oHNHPH\HFHNWLU��%X�DQODPGD��WDUÕPVDO�\DWÕUÕPODU�LOH�7*6<+�DUDVÕQGD�NDUúÕOÕNOÕ�HWNLOHúLP�ROPDVÕ�EHNOHQPHNWHGLU��
%LU� HWNLOHúLP� YDUVD�� EXQXQ� \DWÕUÕPODUGDQ� 7*6<+
\D� \D� GD� 7*<6+
GDQ� \DWÕUÕPODUD� GR÷UX� ROXS� ROPDGÕ÷Õ� \DWÕUÕPODUÕ�
\|QOHQGLUPH� DoÕVÕQGDQ� |QHP� WDúÕPDNWDGÕU�� ³7DUÕPVDO� \DWÕUÕPODU�PÕ� 7*6<+
\Õ� HWNLOHPHNWH� \RNVD� 7*6<+
QÕQ�PÕ� WDUÕPVDO�
\DWÕUÕPODU��]HULQGHNL�HWNLVL�GDKD�EHOLUJLQGLU´�EXQXQ�RUWD\D�NRQXOPDVÕ�JHUHNPHNWHGLU�

%X�DUDúWÕUPDQÕQ�WHPHO�DPDFÕ��WDUÕP�VHNW|U�QGH�KHP�NDPX�KHP�GH�|]HO�VHNW|U�WDUDIÕQGDQ�JHUoHNOHúWLULOHQ�VDELW�VHUPD\H�
\DWÕUÕPODUÕQÕQ� LOH� WDUÕPVDO� JD\UL� VD¿� \XUWLoL� KDVÕOD� DUDVÕQGDNL� QHGHQVHOOLN� LOLúNLOHULQLQ� RUWD\D� NRQXOPDVÕ� YH� D\UÕFD�7*6<+��
NDPX�VHNW|U��WDUÕPVDO�VDELW�VHUPD\H�\DWÕUÕPODUÕ��76.<��YH�|]HO�VHNW|U�WDUÕPVDO�VDELW�VHUPD\H�\DWÕUÕPODUÕ��762<��DUDVÕQGDNL�
HWNLOHúLPLQ� EHOLUOHQPHVLGLU�� 7�UNL\H
GH� WDUÕPVDO� \DWÕUÕPODUÕQ� WHúYLN� HGLOPHVL� YH� \|QOHQGLULOPHVL� DoÕVÕQGDQ� HOGH� HGLOHFHN�
VRQXoODU�|QHP�WDúÕPDNWDGÕU��7DUÕP�VHNW|U�QH�\|QHOLN�NDPX�VDELW�VHUPD\H�\DWÕUÕPODUÕQÕQ��UHWLP�DUWÕúÕQD�G|Q�úHUHN� WDUÕPVDO�
JD\UL� VD¿� \XUWLoL� KDVÕOD\Õ� DUWÕUPDVÕ� YH� E|\OHFH� WDUÕP� VHNW|U�Q�Q� |]HO� VHNW|U� \DWÕUÕPODUÕQÕ� oHNHELOHFHN� HWNLVLQLQ� ROXúPDVÕ�
SROLWLND�EHOLUOH\LFLOHU�DoÕVÕQGDQ�|QHP�DU]�HGHFHNWLU��

��7h5.ø<(
'(�7$5,06$/�*$<5ø�6$)ø�<857ødø�+$6,/$�YH�7$5,06$/�6$%ø7�6(50$<(�<$7,5,0/$5,

dDOÕúPDQÕQ�LQFHOHPH�G|QHPL�RODQ�����������\ÕOODUÕ�DUDVÕQGD�T i e e� WDUÕP�NHVLPLQH�\|QHOLN�RODUDN�\DSÕODQ�NDPX�
YH�|]HO�VHNW|U�\DWÕUÕPODUÕ ���\ÕOOÕN�G|QHPGH�FDUL�¿\DWODU�LOH������\ÕOÕQGD�������ELQ�7/
GHQ������PLO\DU�7/
\H�XODúm şt  �$\QÕ�
G|QHPGH�\DSÕODQ�\DWÕUÕPODU������\ÕOÕ�<h)(�LOH�GHÀDWH�HGLOLS�UHHO�KDOH�JHWLULOLS� LQFHOHQGL÷LQGH�LVH����\ÕOOÕN�G|QHPGH�\ÕOOÕN�
RUWDODPD��������DUWDUDN������\ÕOÕQGD������PLO\DU�7/
\H�XODúWÕ÷Õ�J|U�OPHNWHGLU��<ÕOOÕN�RUWDODPD�UHHO�\DWÕUÕP�GH÷HUL�LVH������
PLO\DU�7/
GLU��.DPX�VHNW|U�� WDUÕPVDO�VDELW�VHUPD\H�\DWÕUÕPODUÕ� UHHO�GH÷HUOHUL� LVH����\ÕOOÕN�G|QHPGH�\ÕOOÕN�RUWDODPD��������
DUWDUDN������\ÕOÕQGD������PLO\DU�7/�RODUDN�JHUoHNOHúPLúWLU��<ÕOOÕN�RUWDODPD�UHHO�\DWÕUÕP�GH÷HUL�LVH������PLO\DU�7/
GLU��g]HO�
VHNW|U�WDUÕPVDO�VDELW�VHUPD\H�\DWÕUÕPODUÕ�UHHO�GH÷HUOHUL�LVH����\ÕOOÕN�G|QHPGH�\ÕOOÕN�RUWDODPD��������DUWDUDN������\ÕOÕQGD������
PLO\DU�7/�RODUDN�JHUoHNOHúPLúWLU��<ÕOOÕN�RUWDODPD�UHHO�\DWÕUÕP�GH÷HUL�LVH������PLO\DU�7/
GLU��*UD¿N���
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7RSODP�WDUÕPVDO�\DWÕUÕPODU�LoLQGH�NDPX�YH�|]HO�VHNW|U�Q�\DWÕUÕPODUÕQÕQ�SD\ODUÕ�LQFHOHQGL÷LQGH�LVH��*UD¿N����ED]Õ�\ÕOODU�
NDPX�\DWÕUÕPODUÕ�|Q�SODQGD\NHQ�ED]Õ�\ÕOODU�|]HO�VHNW|U�\DWÕUÕPODUÕ�����
OLN�SD\D�XODúDUDN�|Q�SODQD�JHoPLúWLU��<ÕOODU�LWLEDUL\OH�
SD\ODUGD� ELU� LVWLNUDU� ROPDGÕ÷Õ� GLNNDWL� oHNPHNWHGLU�� 6RQ� �o� \ÕOOÕN� G|QHPGH� LVH� NDPX�\DWÕUÕPODUÕQÕQ� SD\Õ������� |]HO� VHNW|U�
\DWÕUÕPODUÕQÕQ�SD\Õ�LVH������G�]H\OHULQGH�JHUoHNOHúPLúWLU�
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*UD¿N����7DUÕP�VHNW|U��NDPX�YH�|]HO�VHNW|U�UHHO�VDELW�VHUPD\H�\DWÕUÕPODUÕ������ ����<h)(�HQGHNVL\OH�GHÀDWH�HGLOPLúWLU�

*UD¿N����7DUÕP�VHNW|U��VDELW�VHUPD\H�\DWÕUÕPODUÕQÕQ�NDPX�YH�|]HO�VHNW|U�GD÷ÕOÕPÕ�������� ������
<DWÕUÕPODUÕQ�UHHO�GH÷HUOHULQGH�ELU�|QFHNL�\ÕOD�J|UH�PH\GDQD�JHOHQ�GH÷LúLPOHU�LQFHOHQGL÷LQGH�GH�LVWLNUDUOÕ�ELU�VH\LU�ROPDGÕ÷Õ�

NDPX�YH�|]HO�VHNW|U�\DWÕUÕPODUÕQÕQ�ELUELULQGHQ�ED÷ÕPVÕ]�úHNLOGH�GH÷LúLP�J|VWHUGL÷L�J|]OHPOHQPHNWHGLU��*UD¿N����

2OJXQ��,úÕQ��,úÕQ���7DUÕP�(NRQRPLVL�'HUJLVL�������������
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*UD¿N����.DPX�YH�|]HO�VHNW|U�Q�WDUÕP�NHVLPLQH�\|QHOLN�UHHO�VDELW�VHUPD\H�\DWÕUÕPODUÕ�DUWÕú�KÕ]Õ���� ������

*HOLúPHNWH�RODQ��ONHOHUGH�JHQHOOLNOH�KHUKDQJL�ELU�VHNW|UH�\|QHOLN�\DWÕUÕPODU� LOH�JD\ULVD¿�\XUWLoL�KDVÕOD�DUDVÕQGD�LOLúNL�
ROPDVÕ�YH�|]HOOLNOH�GH�\DWÕUÕPODUÕQ�JD\ULVD¿�\XUWLoL�KDVÕOD\Õ�DUWÕUÕFÕ�ELU�HWNLVL�EHNOHQPHNWH�YH�EX�QHGHQOH�GH�VHNW|UH�\DWÕUÕPODU�
\|QOHQPHNWHGLU��%XQD�ED÷OÕ�RODUDN�GD�\DWÕUÕPODUÕQ�R�VHNW|U�Q�*6<+
VÕQD�RUDQÕ�DUWPDNWDGÕU��$QFDN��GXUXP�7�UNL\H�DoÕVÕQGDQ�
GH÷HUOHQGLULOGL÷LQGH�EXQXQ�E|\OH�ROPDGÕ÷Õ�J|U�OPHNWHGLU��7�UNL\H
GH�WDUÕPVDO�\DWÕUÕPODUÕQ�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD\D�
RUDQÕ�G�ú�N�G�]H\OHUGHGLU��&DUL�RODUDN������\ÕOÕQGD�EX�RUDQ��������LNHQ������\ÕOÕQGD�������
GLU��

*UD¿N����7DUÕP�VHNW|U�QH�\|QHOLN�WRSODP�VDELW�VHUPD\H�\DWÕUÕPODUÕQÕQ�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD\D�RUDQÕ

dDOÕúPDQÕQ� LQFHOHPH� G|QHPL� RODQ� ���������� \ÕOODUÕ� DUDVÕQGD� ��� \ÕOOÕN� G|QHPGH� �UHWLFL� ¿\DWODUÕ� YH� FDUL� GH÷HUOHU� LOH�
7*6<+ n n�GH÷LúLPL�LQFHOHQGL÷LQGH�LVH�������\ÕOÕQGD������PLO\RQ�7/
GHQ�������PLO\DU�7/
\H�XODúWÕ÷Õ�J|U�OP�şW�U�������\ÕOÕ�
<h)(�LOH�GHÀDWH�HGLOHQ�UHHO�GH÷HUOHU�LVH����\ÕOOÕN�G|QHPGH�\ÕOOÕN�RUWDODPD��������DUWDUDN������\ÕOÕQGD������PLO\DU�7/�RODUDN�
JHUoHNOHúPLúWLU��<ÕOOÕN�RUWDODPD�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD�GH÷HUL�LVH������PLO\DU�7/
GLU��

7�UNL\H
GH�7DUÕPVDO�*6<+�øOH�7DUÕPVDO�<DWÕUÕPODU�$UDVÕQGD�1HGHQVHOOLN�øOLúNLVL



*UD¿N����5HHO�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD������ ����<h)(�HQGHNVL\OH�GHÀDWH�HGLOPLúWLU�

*UD¿N����5HHO�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD�DUWÕú�KÕ]Õ��� ������

5HHO� WDUÕPVDO� *6<+
QÕQ� ELU� |QFHNL� \ÕOD� J|UH� GH÷LúLPL� LQFHOHnGL÷Ln e �E�\�PH� KÕ]Õ�� G�]HQOL� ELU� VH\LU� L]OHPHGL÷L�
J|U�OPHNWHGLU�������������������������������������������������\ÕOODUÕQGD�UHHO�RODUDN�ELU�|QFHNL�\ÕOD�J|UH�G�ú�úOHU�ROPXúWXU��
����������\ÕOODUÕ�DUDVÕQGD�\�NVHOPH�H÷LOLPL�J|VWHUHQ�WDUÕPVDO�KDVÕOD�EX�\ÕOGDQ�VRQUD�GD�EDúWD�NXUDNOÕN�YH�WDUÕPVDO�¿\DWODUÕQ�
G�úPHVL�ROPDN��]HUH�ELUoRN�IDNW|UH�ED÷OÕ�RODUDN�D]DOPÕú�YH�KDWWD������\ÕOÕQGD�D]DOPD�RUWD\D�oÕNPÕúWÕU��$QFDN�������\ÕOÕQGD�
7*6<+� t ş h  WHNUDU�SR]LWLI�GH÷HU�DOPÕúWÕU��

��0$7(5<$/�YH�<17(0

dDOÕúPDGD� NXOODQÕODQ� PDWHU\DO� NRQX� LOH� LOJLOL� RODUDN� GDKD� |QFH� \DSÕOPÕú� oDOÕúPDODU�� oHúLWOL� NXUXPODU� WDUDIÕQGDQ�
\D\ÕQODQDQ�HVHUOHU�YH�7�UNL\H�LVWDWLVWLN�.XUXPX�YH�7�&��.DONÕQPD�%DNDQOÕ÷Õ�\D\ÕQODUÕ��ZHE�VD\IDODUÕ�YH�LVWDWLVWLNOHULQGHQ�HOGH�
HGLOHQ�YHULOHUGHQ�ROXúPDNWDGÕU�

7DUÕPGD� HNRQRPLN� E�\�PH\L� LIDGH� HGHQ� WDUÕPVDO� JD\UL� VD¿� \XUWLoL� KDVÕOD� LOH� WDUÕP� VHNW|U�QH� \|QHOLN� NDPX� VHNW|U��
VDELW� VHUPD\H� \DWÕUÕPODUÕ� YH� |]HO� VHNW|U� VDELW� VHUPD\H� \DWÕUÕPODUÕ� DUDVÕQGDNL� QHGHQVHOOLN� LOLúNLVL� ]DPDQ� VHULVL� DQDOL]L� LOH�
LQFHOHQPLúWLU��$\UÕFD�oDOÕúPDGD�( LHZV����SDNHW�SURJUDPÕQGDQ�\DUDUODQÕOPÕúWÕU���
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dDOÕúPDGD�7�UNL\H
GH� WDUÕP�VHNW|U�QH�\|QHOLN�� FDUL�¿\DWODUOD�����������\ÕOODUÕ� DUDVÕQGDNL�NDPX�YH�|]HO� VHNW|U� VDELW�
VHUPD\H� \DWÕUÕPODUÕ�7�� &��.DONÕQPD�%DNDQOÕ÷Õ� \ÕOOÕN� SURJUDPODUÕQGDQ� YH�7HPHO� (NRQRPLN�*|VWHUJHOHUGHQ� HOGH� HGLOPLúWLU��
7DUÕPVDO� JD\UL� VD¿� \XUWLoL� KDVÕOD� YHULOHUL� LVH� DQD� IDDOL\HW� NROODUÕQD� J|UH� FDUL� ¿\DWODUOD� 7�UNL\H� øVWDWLWLN� .XUXPX� LQWHUQHW�
VD\IDVÕQGDQ�HOGH�HGLOPLúWLU��%X�YHULOHU����� ����ED]OÕ�\XUWLoL��UHWLFL�¿\DWODUÕ�HQGHNVL�LOH�VDELWOHQPLúWLU��

=DPDQ�VHULVL�DQDOL]OHULQGH�VHULOHULQ�GXUD÷DQ�ROPDVÕ�LVWHQPHNWHGLU��6HULOHU�GXUD÷DQ�LVH�RUWDODPDVÕ�YH�YDU\DQVÕ�]DPDQ�LoLQGH�
GH÷LúPHPHNWHGLU��$\QÕ� ]DPDQGD� LNL� G|QHP� DUDVÕQGDNL� NRYDU\DQV� GH÷HUL� KHVDSODQGÕ÷Õ� G|QHPH� GH÷LO� GH� VDGHFH� LNL� G|QHP�
DUDVÕQGDNL�X]DNOÕ÷D�ED÷OÕ\VD�]DPDQ�VHULVL�GXUD÷DQGÕU��*XMDUDWL���������'XUD÷DQOÕN�VDKWH�UHJUHV\RQXQ�ROXúPDPDVÕ�EDNÕPÕQGDQ�
|QHPOLGLU�� 6HULOHULQ� GXUD÷DQ� ROXS� ROPDGÕNODUÕ� ELULP� N|N� WHVWOHUL\OH� DQDOL]� HGLOPHNWHGLU�� (NRQRPHWULN�PRGHOGH� GH÷LúNHQOHU�
DUDVÕQGD� DQODPOÕ� LOLúNLOHU� HOGH� HGLOHELOPHVL� LoLQ� VHULOHULQ� GXUD÷DQODúWÕUÕOPDVÕ� JHUHNPHNWHGLU�� dDOÕúPDGD� KDWD� WHULPL� � � 
QLQ�
RWRNRUHODV\RQOX�ROGX÷X�YDUVD\ÕODUDN��EXQD�X\JXQ�RODUDN��$XJPHQWHG�'LNH\�)XOOHU��$')��ELULP�N|N�WHVWL�LOH�VHULOHULQ�GXUD÷DQ�
ROXS�ROPDGÕ÷Õ�YH�NDoÕQFÕ�GHUHFHGHQ�GXUD÷DQ�ROGX÷X�VDSWDQPÕúWÕU��*XMDUDWL���������%X�DPDoOD�\DSÕODQ�ELULP�N|N�WHVWLQGH�V�UHo��o�
IDUNOÕ�PRGHO�\DNODúÕPÕ\OD�WHVW�HGLOPLúWLU��%XQODU�DúD÷ÕGDNL�IRUPODUGD�JHUoHNOHúWLULOPHNWHGLU��'LFNH\�DQG�)XOOHU�������

6DELWVL]�YH�WUHQGVL]�PRGHO������
6DELWOL�� ���������
6DELWOL�YH�7UHQGOL� ����������
dDOÕúPDGD�\DSÕODQ�WHVWOHU�VRQXFX�HOGH�HGLOHQ�LVWDWLVWLNOHU�0DF.LQQRQ��������NULWLN�GH÷HUOHUL\OH�NDUúÕODúWÕUÕOPÕú�YH�VHULQLQ�

GXUD÷DQ�ROGX÷XQX�LIDGH�HGHQ�VÕIÕU�KLSRWH]L��+ ��į ���YH�DOWHUQDWLI�KLSRWH]��VHUL�GXUD÷DQGÕU���+ ��į����WHVW�HGLOPLúWLU��0RGHOGH�P�� �

JHFLNPH�X]XQOX÷XQX��¨�VHULOHULQ�IDUNÕQÕ�LIDGH�HWPHNWHGLU��$QDOL]OHUGH�JHFLNPH�X]XQOX÷X�NULWHUL�RODUDN�6FKZDU]�%LOJL�.ULWHUL�
�6FKZDU]�,QIRUPDWLRQ�&ULWHULRQ��6,&���NXOODQÕOPÕúWÕU�

6HULOHULQ� D\QÕ� G�]H\GH� GXUD÷DQ� ROGXNODUÕ� VDSWDQGÕ÷ÕQGD� LVH� Hú� E�W�QOHúPH� DQDOL]L� \DSÕODUDN�� UHJUHV\RQ� GHQNOHPLQLQ�
GHQJHOL�ROXS�ROPDGÕ÷Õ�\DQL��VHULOHU�DUDVÕQGD�X]XQ�G|QHPOL�ELU�LOLúNLQLQ�ROXS�ROPDGÕ÷ÕQÕQ�EHOLUOHQPHVL�JHUHNPHNWHGLU��*XMDUDWL�
�������%X�DUDúWÕUPD�NDSVDPÕQGD�HOH�DOÕQDQ�GH÷LúNHQ�VD\ÕVÕ�LNLGHQ�ID]OD�ROGX÷XQGDQ�³-RKDQVHQ�(úE�W�QOHúPH´�WHVWL�\DSÕOPDVÕ�
X\JXQ�J|U�OP�úW�U��-RKDQVHQ�DQG�-XVHOLXV��������dDOÕúPDGD�GD��|QFHOLNOH�GXUD÷DQOÕN�G�]H\OHUL�EHOLUOHQHQ�GH÷LúNHQOHU�LOH�9$5�
�9HFWRU�$XWRUHJUHVLYH��PRGHOL�NXUXOPXú��JHFLNPH�X]XQOX÷X�VDSWDQPÕú�YH�-RKDQVHQ�HúE�W�QOHúPH�WHVWL�JHUoHNOHúWLULOPLúWLU��

6HULOHU�DUDVÕQGDNL�X]XQ�G|QHP�LOLúNL�EHOLUOHQGLNWHQ�VRQUD��GH÷LúNHQOHU�DUDVÕQGDNL�X]XQ�G|QHP�GHQJHVL�LOH�NÕVD�G|QHP�
GHQJHVL�DUDVÕQGDNL�D\ÕUÕPÕ�\DSPDN�YH�NÕVD�G|QHP�GLQDPLNOHUL�EHOLUOHPHN�DPDFÕ\OD�KDWD�G�]HOWPH�PRGHOL�ROXúWXUXOPXúWXU��

9HNW|U�KDWD�G�]HOWPH�PRGHOL��9(&0��9HFWRU�(URU�&RUUHFWLRQ�0RGHO���]DPDQ�VHULOHUL�DQDOL]LQGH�NÕVD�YH�X]XQ�G|QHP�LOLúNLVL�
DUDVÕQGDNL�GHQJHVL]OL÷LQ�JLGHULOPHVL�YH�HúE�W�QOHúPH�RODQ�GH÷LúNHQOHU�DUDVÕQGD�NÕVD�YH�X]XQ�G|QHPOL�QHGHQVHOOL÷LQ�WHVW�HGLOPHVL�
LoLQ�NXOODQÕODQ�PRGHOGLU��9HNW|U�KDWD�G�]HOWPH�PRGHOL��GH÷LúNHQOHU�DUDVÕQGD�X]XQ�G|QHP�GHQJHVL�LOH�NÕVD�G|QHP�GLQDPLNOHUL�
DUDVÕQGD�D\UÕP�\DSPDGD�YH�NÕVD�G|QHP�GLQDPLNOHULQLQ�EHOLUOHQPHVL�DPDFÕ\OD�GD�NXOODQÕOÕU��*XMDUDWL���������

6RQ�RODUDN�oDOÕúPDGD��PRGHOGH�NXOODQÕODQ�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD��WDUÕPVDO�NDPX�VHNW|U��VDELW�VHUPD\H�\DWÕUÕPODUÕ�
YH�WDUÕPVDO�|]HO�VHNW|U�VDELW�VHUPD\H�\DWÕUÕPODUÕ�DUDVÕQGD�NÕVD�YH�X]XQ�G|QHPOL�QHGHQVHOOL÷LQ�WHVW�HGLOPHVL�LoLQ�KHU��o�GH÷LúNHQ�
LoLQ�NXOODQÕODQ�9(&0�±�9HFW|U�+DWD�G�]HOWPH�PRGHOOHUL�DúD÷ÕGDNL�JLEL�LIDGH�HGLOPLúWLU�

%X�HúLWOLNWH��ǻ�GH÷LúNHQLQ�ELULQFL�GHUHFHGHQ�IDUNÕQÕ��(&0�KDWD�G�]HOWPH�WHULPLQL��Hú�E�W�QOHúPH�GHQNOHPLQGHQ�HOGH�HGLOHQ�
KDWD�WHULPOHUL�ELU�JHFLNPHOL�GH÷HUL���L�JHFLNPH�VD\ÕVÕQÕ�J|VWHUPHNWHGLU�

dDOÕúPDGD� VRQ� RODUDN� LVH� YHNW|U� KDWD� G�]HOWPH� PRGHOLQH� GD\DOÕ� *UDQJHU� QHGHQVHOOLN� DQDOL]L� \DSÕODUDN� NÕVD� G|QHP�
QHGHQVHOOLNOHU�LQFHOHQPLúWLU�

��$5$ù7,50$�6218d/$5,

%LULP�N|N�WHVWL���$')�'XUD÷DQOÕN�WHVWL
(NRQRPHWULN� PRGHOGH� GH÷LúNHQOHU� DUDVÕQGD� DQODPOÕ� LOLúNLOHU� HOGH� HGLOHELOPHVL� LoLQ� VHULOHULQ� GXUD÷DQ� ROPDVÕ� |QHP�

WDúÕPDNWDGÕU��'XUD÷DQOÕN�VDKWH�UHJUHV\RQXQ�ROXúPDPDVÕ�EDNÕPÕQGDQ�|QHPOLGLU��6HULOHULQ�GXUD÷DQ�ROXS�ROPDGÕNODUÕ�ELULP�N|N�
WHVWOHUL\OH�DQDOL]�HGLOLU��dDOÕúPDGD�KDWD�WHULP�����
QLQ�RWRNRUHODV\RQOX�ROGX÷X�YDUVD\ÕODUDN��EXQD�X\JXQ�RODUDN��$XJPHQWHG�'LNH\�
)XOOHU��$')��ELULP�N|N�WHVWL�LOH�VHULOHULQ�GXUD÷DQ�ROXS�ROPDGÕ÷Õ�YH�NDoÕQFÕ�GHUHFHGHQ�GXUD÷DQ�ROGX÷X�VDSWDQPÕúWÕU��6FKZDU]�%LOJL�
.ULWHUL��6FKZDU]�,QIRUPDWLRQ�&ULWHULRQ��6,&��GLNNDWH�DOÕQDUDN�ELULP�N|N�WHVWOHUL�JHUoHNOHúWLULOPLúWLU��+HU��o�PRGHO�LoLQ�GH�
VRQXoODU� L]HOJH  e e�YHULOPLúWLU�
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dL]HOJH� �� YH� �
GHNL� VRQXoODU� LQFHOHQGL÷LQGH� WDUÕPVDO� JD\UL� VD¿� \XUWLoL� KDVÕOD�� NDPX� VHNW|U�� WDUÕPVDO� VDELW� VHUPD\H�
\DWÕUÕPODUÕ�YH�|]HO�VHNW|U�WDUÕPVDO�VDELW�VHUPD\H�\DWÕUÕPODUÕ�VHULOHULQLQ�G�]H\�GH÷HULQGH�,����GXUD÷DQ�ROPDGÕ÷Õ��W�P�VHULOHULQ�
ELULQFL�IDUNWD�,����GXUD÷DQ�ROGX÷X�J|U�OPHNWHGLU��7�P�VHULOHU�D\QÕ�G�]H\GH�GXUD÷DQGÕU�

-RKDQVHQ�(úE�W�QOHúPH�WHVWL
dDOÕúPDGD�HOH�DOÕQDQ�VHULOHULQ�D\QÕ�G�]H\GH�GXUD÷DQ�ROGXNODUÕ�VDSWDQGÕNWDQ�VRQUD��Hú�E�W�QOHúPH�DQDOL]L�\DSÕODUDN��VHULOHU�

DUDVÕQGD�X]XQ�G|QHPOL�ELU�LOLúNLQLQ�ROXS�ROPDGÕ÷ÕQÕQ�EHOLUOHQPHVL�JHUHNPHNWHGLU��$UDúWÕUPD�NDSVDPÕQGD�HOH�DOÕQDQ�GH÷LúNHQ�
VD\ÕVÕ�LNLGHQ�ID]OD�ROGX÷XQGD�ELUGHQ�ID]OD�Hú�E�W�QOHúPH�YHNW|U��YDUGÕU��%X�GXUXPGD�³-RKDQVHQ�(úE�W�QOHúPH´�WHVWL�\DSÕOPDVÕ�
JHUHNPHNWHGLU��gQFHOLNOH�ELULQFL�IDUNODUGD�GXUD÷DQ�,����ROGXNODUÕ�EHOLUOHQHQ�GH÷LúNHQOHU�LOH�9$5��9HFWRU�$XWRUHJUHVLYH��PRGHOL�
NXUXOPXú�YH�JHFLNPH�X]XQOX÷X�EHOLUOHQHUHN�-RKDQVHQ�HúE�W�QOHúPH�WHVWL�JHUoHNOHúWLULOPLúWLU��³-RKDQVHQ�(úE�W�QOHúPH´�WHVWLQLQ�
VRQXo�YHUGL÷L�PDNVLPXP�JHFLNPH�X]XQOX÷X�RODQ���JHFLNPH\H�GD\DOÕ�RODUDN�VRQXoODU�GH÷HUOHQGLULOLúWLU��*HFLNPH�X]XQOX÷XQD�YH�
HúE�W�QOHúPH�WHVWLQH�LOLúNLQ�VRQXoODU�DúD÷ÕGD�YHULOPLúWLU�

¨762<�
¨76.<�
¨7*6<+�

'H÷LúNHQ� 6DELWVL]�7UeQGVL]� 6DELWOL� 6DELWOL�YH�7UHQGOL�

$')�WHVW�
LVWDWLVWL÷L�

����LoLQ�NULWLN�
GH÷HU�

$')�WHVW�
LVWDWLVWL÷L�

����LoLQ�NULWLN�
GH÷HU�

$')�WHVW�
LVWDWLVWL÷L�

����LoLQ�NULWLN�
GH÷HU�

�����>�@ ����� �����>�@ ����� �����>�@ �����
�����>�@ ����� �����>�@ ����� �����>�@ �����
�����>�@ ����� �����>�@ ����� �����>�@ �����

dL]HOJH����'�]H\�GH÷HUOHUL�LoLQ�$')�ELULP�N|N�WHVWL�VRQXoODUÕ

>�@�LoLQGHNL�GH÷HUOHU��6FKZDU]�ELOJL�NULWHULQH��6FKZDU]�,QIRUPDWLRQ�&ULWHULRQ��6,&��PD[ODJ ����J|UH�EHOLUOHQPLú�RSWLPDO�JHFLNPH�X]XQOX÷XQX�
J|VWHUPHNWHGLU�����DQODPOÕOÕN�G�]H\LQGH�GXUD÷DQOÕ÷Õ�LIDGH�HWPHNWHGLU�

'H÷LúNHQ� 6DELWVL]�7UHQGVL]� 6DELWOL� 6DELWOL�YH�7UHQGOL�

$')�WHVW�
LVWDWLVWL÷L�

����LoLQ�NULWLN�
GH÷HU�

$')�WHVW�
LVWDWLVWL÷L�

����LoLQ�NULWLN�
GH÷HU�

$')�WHVW�
LVWDWLVWL÷L�

����LoLQ�NULWLN�
GH÷HU�

7*6<+� ����>�@� ����� �����>�@ ����� �����>�@ �����
76.<� �����>�@ ����� �����>�@ ����� �����>�@ �����
762<� �����>�@ ����� �����>�@ ����� �����>�@ �����

dL]HOJH����%LULQFL�IDUNODU�G�]H\LQGH�$')�ELULP�N|N�WHVWL�VRQXoODUÕ

>�@�LoLQGHNL�GH÷HUOHU��6FKZDU]�ELOJL�NULWHULQH��6FKZDU]�,QIRUPDWLRQ�&ULWHULRQ��6,&��PD[ODJ ���J|UH�EHOLUOHQPLú�RSWLPDO�JHFLNPH�X]XQOX÷XQX�
J|VWHUPHNWHGLU�����DQODPOÕOÕN�G�]H\LQGH�GXUD÷DQOÕ÷Õ�LIDGH�HWPHNWHGLU�

*HFLNPH�
8]XQOX÷X�

/RJ/� /5� )3(� $,&� 6&� +4�

�� ���������� 1$� ����H���� ��������� ��������� ���������
�� ���������� ��������� ����H���� ��������� ��������� ���������
�� ���������� ��������� ����H���� ��������� ��������� ���������
�� ���������� ��������� ����H���� ��������� ��������� ���������
�� ���������� ��������� ����H���� ��������� ��������� ���������
�� ���������� ��������� ����H���� ��������� ��������� ���������
�� ���������� ��������� ����H���� ��������� ��������� ���������

dL]HOJH����9$5�JHFLNPH�X]XQOX÷X�VHoPH�NULWHUL

.ULWHUH�J|UH�WHUFLK�HGLOPHVL�JHUHNHQ�JHFLNPH�X]XQOX÷XQX�J|VWHUPHNWHGLU��øoVHO�GH÷LúNHQOHU��OQ7*6<+��OQ76.<��OQ762<��'ÕúVDO�GH÷LúNHQ��&��/5� 
VHTXHQWLDO�PRGL¿HG�/5�WHVW�6WDWLVWLF��)3(��)LQDO�SUHGLFWLRQ�HUURU��$,&��$NDLNH�LQIRUPDWLRQ�FULWHULRQ��6&��6FKZDU]�LQIRUPDWLRQ�FULWHULRQ��+4��
+DQQDQ�4XLQQ�LQIRUPDWLRQ�FULWHULRQ

<DSÕODQ�9$5�JHFLNPH�X]XQOX÷X�VHoPH�NULWHUL�DQDOL]�VRQXoODUÕQD�J|UH�\ÕOGÕ]�VD\ÕVÕQÕQ�ID]OD�ROGX÷X�YH�D\QÕ�]DPDQGD�
6FKZDU]�ELOJL�NULWHULQH�J|UH�GH�HQ�X\JXQ�JHFLNPH�X]XQOX÷XQXQ�ELU�JHFLNPH�ROPDVÕQD�NDUDU�YHULOPLúWLU�

*HFLNPH� X]XQOX÷X� ELU� RODUDN� DOÕQÕS� -RKDQVHQ� HúE�W�QOHúPH� WHVWL� |QFHVLQGH� KDQJL� GHQNOHPLQ� VHoLOHFH÷LQH� NDUDU�
YHULOPHVL� JHUHNLU�� 9$5� PRGHOLQLQ� HúE�W�QOHúPHVLQL� WDQÕPOD\DQ� dL]HOJH� �
WH� EHOLUWLOGL÷L� JLEL� EHú� HúLWOLN� VHoHQH÷L� YDUGÕU��
%XQODUGDQ�PRGHO� LoLQ� HQ� X\JXQXQX� WHVSLW� HWPHN� DPDFÕ\OD� ORJDULWPLN� RODELOLUOLN� �ORJ� OLNHOLKRRG���$NDLNH� YH� 6FKZDU]� ELOJL�
NULWHUOHULQL� J|VWHUHQ� ELU� WHVW� X\JXODQPDNWDGÕU�� %XUDGDNL� GH÷HUOHUGHQ� � LúDUHWL� DOPÕú� RODQODUD� EDNÕOPDNWDGÕU�� øúDUHWOL�
GHQNOHPOHUGHQ�HQ�N�o�N�GH÷HU�KDQJL�KLSRWH]LQ�LoLQGH�\HU�DOÕ\RUVD�R�KLSRWH]�VHoLOHUHN�HúE�W�QOHúPH�WHVWL�X\JXODQÕU��dL]HOJH�
�
WH� hem�$NDLNH�ELOJL�NULWHUine��KHP�GH�6FKZDU]�ELOJL�NULWHULQH�J|UH�LNLQFL�PRGHO��HúE�W�QOHúPH�GHQNOHPLQGH�VDELWOL�YH�WUHQG�
LoHUPH\HQ�±�9$5�PRGHOGH�VDELW�YH�WUHQG�LoHUPH\HQ�YDUVD\ÕP��GLNNDWH�DOÕQPÕúWÕU��-RKDQVHQ�HúE�W�QOHúPH�WHVWL�EX�PRGHO�LOH�
\DSÕOPÕúWÕU�
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$QDOL]� VRQXFXQGD�KHP� L]� VÕQDPDVÕ� LoLQ�\DSÕODQ�HúE�W�QOHúPH� VRQXoODUÕ� KHP�GH�|]GH÷HU� VÕQDPDVÕ� LoLQ� HúE�W�QOHúPH�
VRQXoODUÕQD�J|UH�U ��KLSRWH]OHUL�������G�]H\LQGH�UHGGHGLOGL÷LQGHQ�HOH�DOÕQDQ�WDUÕPVDO�JD\UL�VD¿�\XUWLoL�KDVÕOD��NDPX�VHNW|U��
WDUÕPVDO�VDELW�VHUPD\H�\DWÕUÕPODUÕ�YH�|]HO�VHNW|U�WDUÕPVDO�VDELW�VHUPD\H�\DWÕUÕPODUÕQD�LOLúNLQ�GH÷LúNHQ�VHULOHUL�DUDVÕQGD�HQ�D]�ELU�
DGHW�HúE�W�QOHúPH�GHQNOHPLQLQ�ROGX÷X�LIDGH�HGLOHELOLU��6RQXo�RODUDN�PRGHOGH�NXOODQÕODQ�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD��WDUÕPVDO�
NDPX�VHNW|U��VDELW�VHUPD\H�\DWÕUÕPODUÕ�YH�WDUÕPVDO�|]HO�VHNW|U�VDELW�VHUPD\H�\DWÕUÕPODUÕ�DUDVÕQGD�X]XQ�G|QHPOL�ELU�LOLúNLQLQ�
YDUOÕ÷ÕQGDQ�V|]�HGLOHELOLU��%XQD�J|UH�NDPX�\DWÕUÕPODUÕQGD�YH\D�GL÷HU�GH÷LúNHQOHUGH�PH\GDQD�JHOHELOHFHN�ELU�úRN�YH\D�GH÷LúLP�
GL÷HU�GH÷LúNHQOHUL�GH�X]XQ�G|QHPGH�HWNLOHPHNWHGLU�

'H÷LúNHQOHU�DUDVÕQGD�EHOLUOHQHQ�QRUPDOL]H�HGLOPLú�HúLWOLN�DúD÷ÕGDNL�JLEL�\D]ÕODELOLU�

1RUPDOL]H�HGLOPLú�GHNOHP�VRQXFXQD�J|UH��X]XQ�G|QHPGH�7*6<+�LOH�76.<�YH�762<�DUDVÕQGD�SR]LWLI�\|QO��ELU�LOLúNL�V|]�
NRQXVXGXU��

9(&0�±�9HFW|U�KDWD�G�]HOWPH�PRGHOL�
'H÷LúNHQOHU�DUDVÕQGD�X]XQ�G|QHP�LOLúNLQLQ�YDUOÕ÷Õ�VDSWDQGÕNWDQ�VRQUD��GH÷LúNHQOHU�DUDVÕQGD�NÕVD�G|QHP�VDSPDODU�YHNW|U�

6HUL�����������
'DKLO�HGLOHQ�J|]OHP�VD\ÕVÕ�����
6HULOHU��7*6<+��76.<��762<�
*HFLNPH�DUDOÕ÷Õ����H���
�������G�]H\��
9HUL�WUHQGL� +Lo� +Lo� 'R÷UXVDO� 'R÷UXVDO� øNLQFL�'HU��
7HVW�7�U�� 6DELWVL]�

7UHQGVL]�
6DELWOL�
7UHQGVL]�

6DELWOL�
7UHQGVL]�

6DELWOL�
7UHQGOL�

6DELWOL�
7UHQGOL�

ø]� �� �� �� �� ��
0DNV��g]G�� �� �� �� �� ��
.ULWLN�GH÷HUOHU�0DF.LQQRQ�+DXJ�0LFKHOLV�������
9HUL�WUHQGL� +Lo� +Lo� 'R÷UXVDO� 'R÷UXVDO� øNLQFL�'HU��
'HUHFH�YH\D�(úE�W��
'HQN��VD\ÕVÕ�

6DELWVL]�
7UHQGVL]�

6DELWOL�
7UHQGVL]�

6DELWOL�
7UHQGVL]�

6DELWOL�
7UHQGOL�

6DELWOL�
7UHQGOL�

/RJ�2ODELOLUOLN�
�� ���������� ���������� ���������� ���������� ����������
�� ���������� ���������� ���������� ���������� ����������
�� ���������� ���������� ���������� ���������� ����������
�� ���������� ���������� ���������� ���������� ����������

$NDLNH�
�� ��������� ��������� ��������� ��������� ���������
�� ��������� ��������� ��������� ��������� ���������
�� ��������� ��������� ��������� ��������� ���������
�� ��������� ��������� ��������� ��������� ���������

6FKZDU]�
�� ��������� ��������� ��������� ��������� ���������
�� ��������� ��������� ��������� ��������� ���������
�� ��������� ��������� ��������� ��������� ���������
�� ��������� ��������� ��������� ��������� ���������

+LSRWH]� 7UDFH�øVWDWLVWL÷L� .ULWLN�GH÷HU���� 0D[�(LJHQ�øVWDWLVWL÷L� .ULWLN�GH÷HU����
+���U �� ������ ������� ������ ������
+���U��� ������ ������ ����� ������
+���U��� ����� ����� ����� �����

U�UDQN��HúE�W�QOHúPH�VD\ÕVÕ��VRQXo�RODUDN��������G�]H\LQGH�ELU�DGHW�HúE�W�QOHúPH�GHQNOHPL�EXOXQPDNWDGÕU�

dL]HOJH����-RKDQVHQ�(úE�W�QOHúPH�7HVWL�LoLQ�X\JXQ�PRGHOLQ�VHoLPL

dL]HOJH����-RKDQVHQ�(úE�W�QOHúPH�7HVWL

&�VDELW��
��������� ����������

���������
>��������@�

����������
���������
>��������@�

�����H����
����H�����
>��������@�

3DUDQWH]�LoLQGHNL�GH÷HUOHU�VWDQGDUW�KDWD��N|úHOL�SDUDQWH]�LoLQGHNL�GH÷HUOHU�W�GH÷HUL�

dL]HOJH����1RUPDOL]H�HGLOPLú�HúE�W�QOHúPH�YHNW|U���X]XQ�G|QHP�HúE�W�QOHúPH�HúLWOL÷L��(&7 �W��

7�UNL\H
GH�7DUÕPVDO�*6<+�øOH�7DUÕPVDO�<DWÕUÕPODU�$UDVÕQGD�1HGHQVHOOLN�øOLúNLVL



KDWD�G�]HOWPH�PRGHOL�LOH�HOH�DOÕQDELOLU��'H÷LúNHQOHUGHQ�ELULQGH�NÕVD�G|QHPGH�PH\GDQD�JHOHELOHFHN�ELU�úRN�YH\D�GH÷LúLP��X]XQ�
G|QHPGH�GL÷HU�GH÷LúNHQOHUL�GH�HWNLOH\HFHNWLU��+DWD�G�]HOWPH�PRGHOL��NÕVD�G|QHPGH�PH\GDQD�JHOHQ�VDSPDODU�VRQUDVÕQGD�X]XQ�
G|QHPGH� GHQJH\H� JHOLQLS� JHOLQHPH\HFH÷L� YH� VDSPDQÕQ� G�]HOPHVL� KDNNÕQGD� ¿NLU� YHUPHNWHGLU�� 'DKD� VRQUD� GD� GH÷LúNHQOHU�
DUDVÕQGDNL�QHGHQVHOOLN�LOLúNLVL�YH�\|Q��VDSWDQDELOPHNWHGLU��'DKD�|QFH�GH�EHOLUWLOGL÷L�JLEL�KDWD�G�]HOWPH�PRGHOL�DúD÷ÕGDNL�úHNLOGH�
ROXúWXUXOPXúWXU�

9HNW|U�KDWD�G�]HOWPH�PRGHOL�VRQXFODUÕ�DúD÷ÕGD�YHULOPLúWLU�

<DSÕODQ�)�WHVWL����YH� ��mRGHOLQ������ e ,� ��mRGHOLQ���� �G�]H\LQGH�DQODPOÕ�ROGX÷XQX�J|VWHUPHNWHGLU��+HU��o�
9(&�PRGHOL� LoLQ�\DSÕODQ�NDOÕQWÕ� WHVWOHUL� VRQXFXQD�J|UH�GH�KHU��o�PRGHOGH�GH�DUGÕúÕN�ED÷ÕPOÕOÕN�SUREOHPL�\RNWXU�YH�NDOÕQWÕODU�
QRUPDO�GD÷ÕOÕPD�X\JXQGXU��6DGHFH��o�QF��PRGHOGH�VHUL�NRUHODV\RQ�J|]OHPOHQPLúWLU��0RGHOOHULQ�NDUDUOÕ�ROGX÷X�V|\OHQHELOLU��

7*6<+
QÕQ�ED÷ÕPOÕ�GH÷LúNHQ�DOÕQGÕ÷Õ�YHNW|U�KDWD�G�]HOWPH�GHQNOHPLQGHQ�HOGH�HGLOHQ�KDWD�WHULPOHULQLQ�ELU�JHFLNPHOL�
GH÷HULQL� LIDGH� HGHQ�(&7 � KDWD� G�]HOWPH� WHULPLQLQ� NDWVD\ÕVÕ� � GH÷LúNHQOHUL� X]XQ�G|QHPGH�GHQJH\H�\DNODúPD\D� ]RUOD\DQ�W��

SDUDPHWUHGLU��%X�HúLWOLNWH��ǻ�GH÷LúNHQLQ�ELULQFL�GHUHFHGHQ�IDUNÕQÕ��L�JHFLNPH�X]XQOX÷XQX�J|VWHUPHNWHGLU�
0RGHOOHUGH�KDWD�WHULPLQLQ�NDWVD\ÕVÕQÕQ�(&7 �QHJDWLI�YH�DQODPOÕ�ROPDVÕ�NÕVD�G|QHP�úRNODU�VRQUDVÕQGD�X]XQ�G|QHPOL�ELU�W��

GHQJH�RODVÕOÕ÷ÕQÕQ�ROGX÷XQX�J|VWHULU��%X�GXUXP�KDWD�G�]HOWPH�PHNDQL]PDVÕQÕQ�LúOHGL÷LQL�YH�NDWVD\ÕQÕQ�QHJDWLI�LúDUHWOL�ROPDVÕ
VDSPDGDQ�WHNUDU�GHQJH\H�GR÷UX�KDUHNHW�ROGX÷XQX�J|VWHUPHNWHGLU�
      $QD�GHQNOHP�RODUDN�7*6<+
QÕQ�ED÷ÕPOÕ�GH÷LúNHQ�DOÕQGÕ÷Õ�YHNW|U�KDWD�G�]HOWPH�PRGHOLQGHQ�HOGH�HGLOHQ�KDWD�WHULPOHULQLQ 
ELU�JHFLNPHOL�GH÷HULQL�LIDGH�HGHQ�(&7 �  NDWVD\Õs ��QHJDWLI�DQFDN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPDPÕúWÕU�� %X�GXUXPGD�KDWD�
G�]HOWPH�PHNDQL]PDVÕ�oDOÕúPDPDNWDGÕU��7DUÕPVDO��|]HO�YH�NDPX��\DWÕUÕPODUGDQ�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD\D�GR÷UX 
QHGHQVHOOLN�LOLúNLVL�DQODPOÕ�GH÷LOGLU�
      76.<
QLQ�ED÷ÕPOÕ�GH÷LúNHQ�DOÕQGÕ÷Õ�YHNW|U�KDWD�G�]HOWPH�PRGHOLQGHQ�HOGH�HGLOHQ�KDWD�WHULPOHULQLQ�ELU�JHFLNPHOL�GH÷HULQL 
LIDGH�HGHQ�(&7� NDWVD\Õs ��QHJDWLI�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPXúWXU��%X�PRGHOGH�KDWD�G�]HOWPH�PHNDQL]PDVÕ�W��

oDOÕúPDNWDGÕU�YH�GHQJHGHQ�VDSPD�ROGX÷XQGD�X]XQ�G|QHPGH�GHQJH\H�JHOLQHFH÷LQL�J|VWHUPHNWHGLU��.DWVD\ÕQÕQ��
GHQ�ROGXNoD�
N�o�N�ROPDVÕ�LVH�GHQJH\H�JHOPH�KÕ]ÕQÕQ�oRN�\DYDú�ROGX÷XQX�J|VWHUPHNWHGLU���7DUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕODGDQ�YH�tDUÕPVDO�
|]HO�VHNW|U�\DWÕUÕPODU nGDQ�WDUÕPVDO�NDPX�\DWÕUÕPODUÕQD�GR÷UX�X]XQ�G|QHP�QHGHQVHOOLN�LOLúNLVL�DQODPOÕGÕU��

762<
QÕQ�ED÷ÕPOÕ�GH÷LúNHQ�DOÕQGÕ÷Õ�YHNW|U�KDWD�G�]HOWPH�PRGHOLQGHQ�HOGH�HGLOHQ�KDWD�WHULPOHULQLQ�ELU�JHFLNPHOL�GH÷HULQL�

dL]HOJH����9HNW|U�KDWD�G�]HOWPH�PRGHO�VRQXoODUÕ�
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LIDGH�HGHQ�(&7�  NDWVD\Õs ��SR]LWLI�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPXúWXU��%X�GXUXPGD�GHQJHGHQ�VDSPD�ROGX÷XQGD�WHNUDU�W��

GHQJH\H�GR÷UX�KDUHNHWLQ�ROPDGÕ÷Õ�DQODPÕQD�JHOPHNWHGLU��.ÕVD�G|QHP�úRNODU�GHQJHGHQ�JLGHUHN�X]DNODúPD\D�QHGHQ�ROPDNWDGÕU�

'H÷LúNHQOHU�DUDVÕ�*UDQJHU�QHGHQVHOOLN�WHVWL
'H÷LúNHQOHU�DUDVÕQGDNL�QHGHQVHOOL÷L�DQODPDN�LoLQ�*UDQJHU�QHGHQVHOOLN�WHVWL��*UDQJHU�&DXVDOLW\�%ORFN�([RJHQHLW\�:DOG�

7HVW�*&%(:7�� \DSÕOPÕúWÕU��%X� WHVWOH��9$5� VLVWHPLQGHNL� ELU� GH÷LúNHQLQ� JHFLNPH� X]XQOX÷XQXQ� GL÷HU� GH÷LúNHQOHU� �]HULQGH�
*UDQJHU�QHGHQVHOOL÷H�VHEHS�ROXS�ROPDGÕ÷ÕQÕQ�RUWD\D�NRQPDVÕ�KHGHÀHQPHNWHGLU��%X��QHGHQVHOOL÷L�RUWD\D�NR\PDN�DPDFÕ\OD�YHNW|U�
KDWD�G�]HOWPH�0RGHOL��9(&0�*UDQJHU�&DXVDOLW\��QHGHQVHOOLN�DQDOL]L�\DSÕOPÕúWÕU�

*UDQJHU�QHGHQVHOOLN��*UDQJHU�&DXVDOLW\�%ORFN�([RJHQHLW\��:DOG�7HVW��DQDOL]LQH�LOLúNLQ�VRQXoODU�dL]HOJH��
GH�YHULOPLúWLU��
.XUXODQ� + � KLSRWH]OHUL� ED÷ÕPVÕ]� GH÷LúNHQGHQ� ED÷ÕPOÕ� GH÷LúNHQH� GR÷UX� QHGHQVHOOLN� LOLúNLVL� \RNWXU� �ED÷ÕPVÕ]� GH÷LúNHQLQ��

GÕúODQDELOHFH÷L��úHNOLQGHGLU��+ �KLSRWH]L�UHGGHGLOLUVH�QHGHQVHOOLN�LOLúNLVL�ROGX÷X�VRQXFXQD�YDUÕOPDNWDGÕU��������

%X�VRQXoODUD�J|UH�� WDUÕPVDO�NDPX�VHNW|U��VDELW� VHUPD\H�\DWÕUÕPODUÕ�YH� WDUÕPVDO�|]HO�VHNW|U�VDELW� VHUPD\H�\DWÕUÕPODUÕ�
WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕODQÕQ�NÕVD�G|QHP�QHGHQL�GH÷LOGLU�úHNOLQGH�NXUXODQ�+ �KLSRWH]L�NDEXO�HGLOPHNWHGLU��7DUÕPVDO�NDPX��

VHNW|U��VDELW�VHUPD\H�\DWÕUÕPODUÕ�YH�WDUÕPVDO�|]HO�VHNW|U�VDELW�VHUPD\H�\DWÕUÕPODUÕ��WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕODQÕQ�NÕVD�G|QHP�
QHGHQL�GH÷LOGLU�YH�GÕúODQDELOLU�ȋ�����ει��
���ȌǤ�ȋ�����ει��
���ȌǤ�(NRQRPLQLQ�E�W�Q��RODUDN�GH÷HUOHQGLULOGL÷LQGH�NDPX�
\DWÕUÕPODUÕ� YH� |]HO� VHNW|U� \DWÕUÕPODUÕQGDQ�*6<+
\D� GR÷UX� QHGHQVHOOLN� LOLúNLVL� EXOXQPDNWDGÕU� �.DOHP�� �������%X� GXUXPXQ�
*6<+
QLQ�KHVDSODQPDVÕQGDNL�GHQNOHPOH�ELUHELU�|UW�úHQ�ELU�VRQXo�ROGX÷X�oHúLWOL�oDOÕúPDODUGD�LIDGH�HGLOPHNWHGLU��7DUÕP�VHNW|U��
LoLQ�LVH�EX�VRQXFD�XODúÕODPDPDNWDGÕU��%X�GXUXP�GD�WDUÕP�VHNW|U��\DWÕUÕPODUÕQÕQ�WDUÕP�VHNW|U��JD\UL�VD¿�\XUWLoL�KDVÕOD�KHVDEÕQGD�
ELUHELU�\HU�DOPDPDVÕQGDQ�ND\QDNODQPDNWDGÕU��

øNLQFL�RODUDN�WDUÕPVDO�NDPX�VHNW|U��VDELW�VHUPD\H�\DWÕUÕPODUÕQÕQ�QHGHQL�RODUDN��WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕODQÕQ�YH�
WDUÕPVDO�|]HO�VHNW|U�VDELW�VHUPD\H�\DWÕUÕPODUÕQÕQ�J|U�OHPH\HFH÷LQH�LOLúNLQ�+ �KLSRWH]OHUL�NDEXO�HGLOPHNWHGLU��7DUÕPVDO�JD\ULVD¿��

\XUWLoL�KDVÕOD�YH�WDUÕPVDO�|]HO�VHNW|U�VDELW�VHUPD\H�\DWÕUÕPODUÕ��WDUÕPVDO�NDPX�VHNW|U��VDELW�VHUPD\H�\DWÕUÕPODUÕQÕQ�QHGHQL�GH÷LOGLU�
YH� GÕúODQDELOLU� ȋ�
���� ει� ����Ȍǡ� ȋ����� ει� ����ȌǤ� %X� GXUXP�GD� NDPX� \DWÕUÕPODUÕQÕQ� OLWHUDW�UGH� GH� KHP�1HRNODVLN� KHP�
.H\QHV\HQ�DNÕPODUFD�NDEXO�HGLOGL÷L��]HUH�7�UNL\H
GH�RWRQRP�ELU�GH÷LúNHQ�ROGX÷XQX�J|VWHUPHNWHGLU��2WRQRP�NDPX�\DWÕUÕPODUÕ�
ELU� HNRQRPLGHNL� KDVÕOD� G�]H\LQGHQ� YH� GL÷HU� GH÷LúNHQOHUGHQ� HWNLOHQPHGHQ� NHQGLOL÷LQGHQ� YH� JHUHNOL� K�N�PHW� YH\D� NDPX�
SROLWLNDODUÕ�VRQXFX�\DSÕODQ�\DWÕUÕP�RODUDN�LIDGH�HGLOPHNWHGLU��.DOHP���������7DUÕP�VHNW|U�QGH�GH�NDPX�VHNW|U��VDELW�VHUPD\H�
\DWÕUÕPODUÕ�LoLQ�EHQ]HU�GH÷HUOHQGLUPH\L�\DSPDN�P�PN�QG�U�

6RQ�RODUDN�LVH�WDUÕPVDO�NDPX�VHNW|U��VDELW�VHUPD\H�\DWÕUÕPODUÕ�YH�WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕOD��WDUÕPVDO�|]HO�VHNW|U�VDELW�
VHUPD\H�\DWÕUÕPODUÕQÕQ�QHGHQL�GH÷LOGLU�úHNOLQGH�NXUXODQ�+ �KLSRWH]OHUL�GH�NDEXO�HGLOPHNWHGLU��ȋ�
����ει�����Ȍǡ� ȋ�����ει��

����Ȍ��$QFDN��������RODVÕOÕNOD� WDUÕPVDO�JD\ULVD¿�\XUWLoL�KDVÕODQÕQ� WDUÕPVDO�|]HO�VHNW|U�VDELW�VHUPD\H�\DWÕUÕPODUÕQÕQ�QHGHQL�
ROGX÷X��GÕúODQDPD\DFD÷Õ�VRQXFXQD�YDUÕOPDNWDGÕU�ȋ�
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ZHUH�HQJDJHG�LQ�IDUPLQJ�LQ�WKH�YLOODJH�DQG�DFFHSWHG�WR�KDYH�DQ�LQWHUYLHZ�����IDUPHUV�IURP�*RQFDD\GÕQ�DQG����
IDUPHUV�IURP�.RFDND\PD]����������RI�WKH�IDUPHUV�ZKRVH�ODQG�LV�H[SURSULDWHG�DQG�����RI�WKH�IDUPHUV�ZKRVH�
ODQG�LV�QRW�H[SURSULDWHG�WKLQN�WKDW�WKH�SULFH�RI�WKH�DJULFXOWXUDO�ODQGV�LQ�WKH�UHJLRQ�ZLOO�LQFUHDVH�UDSLGO\�IROORZLQJ�
WKH�HVWDEOLVKPHQW�RI�.DQGÕUD�)62,=��$FFRUGLQJ�WR�WKH�REWDLQHG�UHVXOWV���������RI�WKH�HVWDEOLVKPHQWV�ZKRVH�
ODQG�LV�H[SURSULDWHG�DFFHSW�WKH�H[SURSULDWLRQ�SULFH�VHW�DQG��������RI�WKH�IDUPHUV�GR�QRW�ZDQW�H[FKDQJH�RI�ODQG�
EHFDXVH�WKH�DYHUDJH�DJH�RI�WKH�IDUPHUV�LV�KLJK�DQG�WKH\�GR�QRW�WKLQN�WR�GR�IDUPLQJ��7KH�H[SHFWDWLRQ�RI�WRS�SULRULW\�
RI�WKH�IDUPHUV�LV�WR�HOLPLQDWH�WKH�GHOD\V�FDXVHG�E\�WKH�FRQÀLFWV�H[SHULHQFHG�GXULQJ�WKH�H[SURSULDWLRQ�SURFHVV�DQG�
SXW�.DQGÕUD�)62,=�LQWR�RSHUDWLRQ�
.H\�ZRUGV��)RRG�6SHFLDOL]HG�2UJDQL]HG�,QGXVWULDO�=RQH��H[SURSULDWLRQ��YDOXDWLRQ��ODQG�YDOXH�
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6DQD\L�GHYULPLQLQ�\DUDWWÕ÷Õ�WRSOXPVDO�HNRQRPLN�KDUHNHWOLOLNOHU�YH�LOHUOHPH��NÕW�ND\QDN�RODQ�NHQW�WRSUD÷ÕQD�WDOHEL�DUWÕUPÕú��
DWÕNODUÕ�LOH�ROXPVX]OXNODU�\DUDWDUDN�NHQWVHO�DOW\DSÕGD�EDVNÕODU�GR÷XUPXúWXU��%X�GXUXP��JHOLúPLú��ONHOHUL��VDQD\L��NRQXW��WLFDUHW�
JLEL� WHPHO� VHNW|UOHUH� NDUúÕ� \HQL� SROLWLNDODU� JHOLúWLUPH\H� ]RUODPÕúWÕU�� .ÕW� ND\QDN� RODQ� WRSUDN�� EX� VHNW|UOHULQ� DUWDQ� WDOHSOHUL�
NDUVÕVÕQGD��NDSVDPOÕ�SODQODU�oHUoHYHVLQGH�DOW�SDUoDODUD�E|O�QHUHN�YH�L\LOHúWLULOHUHN�\HQL�|UJ�WOHQPHOHU�NDSVDPÕQGD�EX�VHNW|UOHUH�
VXQXOPD\D�EDúODQPÕúWÕU��$UGR÷DQ��������

øON�|UQHNOHUL��VDQD\LFLOHULQ�DOW\DSÕOÕ�DUVD�JHUHNVLQLPOHULQLQ�NDUúÕODQPDVÕ�\ROX\OD��|]HO�VHNW|U�Q�NkU�HWPHVLQL�VD÷ODPDN�
DPDFÕ\OD�NXUXODQ�VDQD\L�E|OJHOHULQLQ�NXUXOXú�DPDoODUÕ�]DPDQOD�IDUNOÕODúDUDN�JHQLúOHPLúWLU��dHYLN�YH�$OSHUHQ��������

3ODQOÕ�VDQD\LOHúPHN�LoLQ��VDQD\LOHúPH�\DUÕúÕQGD�|QGH�\HU�DOPDN��VDQD\L�NHQWOHUL�NXUDELOPHN��VDQD\LQLQ�X\JXQ�J|U�OHQ�
DODQODUGD�\DSÕODQPDVÕQÕ�VD÷ODPDN��oDUSÕN�VDQD\LOHúPH�YH�oHYUH�VRUXQODUÕQÕ�|QOHPHN��NHQWOHúPH\L�\|QOHQGLUPHN��ND\QDNODUÕ�
UDV\RQHO�NXOODQPDN��ELOJL�YH�ELOLúLP�WHNQRORMLOHULQGHQ�\DUDUODQPDN��VDQD\L�W�UOHULQLQ�EHOLUOL�ELU�SODQ�GkKLOLQGH�\HUOHúWLULOPHVL�YH�
JHOLúWLULOPHVL�DPDFÕ\OD�2UJDQL]H�6DQD\L�%|OJHOHUL�SURMHOHUL�W�P�G�Q\DGD�X\JXODQPDNWDGÕU��7Dú�YH�øúFDQ��������

2UJDQL]H� 6DQD\L� %|OJHOHUL�� HNRQRPLN� ELU� |OoHN� LoHULVLQGH� JUXSODQPÕú� IDEULND� \HUOHúLP� \HUOHULGLU�� 2UJDQL]H� 6DQD\L�



$\GÕQ�&DQ��(QJLQGHQL]���7DUÕP�(NRQRPLVL�'HUJLVL�������������

��

%|OJHOHUL�IDEULNDODUÕQ�NXUXODELOPHVL�LoLQ��JHUHNHQ�¿]LNVHO�JHUHNVLQLPOHUL�NDUúÕODPDNWD��VDQD\L�LúOHWPHOHULQLQ�HWNHQ�oDOÕúDELOPHVL�
LoLQ� X\JXQ� ELU� RUWDP� VXQPDNWD�� JLULúLPFLOHUH� VDQD\L� WHVLVL� NXUPD\D� X\JXQ� DUD]LOHUL� J|VWHUHUHN�� WDUÕPD� HOYHULúOL� DODQODUÕQ�
NRUXQPDVÕQÕ�VD÷ODPDNWDGÕU��7�UNR���������

øKWLVDV�2UJDQL]H�6DQD\L�%|OJHOHUL� LVH�ELU�DGÕP�|QH�JHoPHNWH�YH�N�PHOHQPHQLQ�\DUDWWÕ÷Õ�HNRQRPLN�VLQHUML\L�GDKD�GD�
DUWWÕUPDNWDGÕU��+HU� W�UO�� JLUGLQLQ� NROD\� EXOXQDELOGL÷L�� LKWL\DoODUÕQ� RUWDN� ROPDVÕ� YH� WHGDULNoLOHULQ� \DNÕQOÕ÷Õ�� DWÕNODUÕQ� EHQ]HU�
ROPDVÕQGDQ�GROD\Õ�DUÕWPD�WHVLVL�PDOL\HWLQLQ�D]DOPDVÕ��LúH�|]J��SHUVRQHO�WHPLQLQ�UDKDWOÕ÷Õ�YH�SD]DUODPD�RODQDNODUÕQÕQ�NROD\OÕ÷Õ�
JLEL�VHEHSOHU�EX�VRQXFX�GR÷XUPDNWDGÕU��(UR÷OX���������

.DQGÕUD�*ÕGD�øKWLVDV�2UJDQL]H�6DQD\L�%|OJHVL��*ø26%��7�UNL\H
GH�LON�YH�|QF��*ø26%�ROPD�|]HOOL÷L�WDúÕPDNWDGÕU��$\UÕFD�
DUDúWÕUPD�DODQÕ�RODUDN�VHoLOHQ�.RFDHOL�LOL�.DQGÕUD�øOoHVL��0DUPDUD�%|OJHVL
QLQ�WDUÕPVDO��UHWLPL�EDNÕPÕQGDQ�|QHPOL�\HUH�VDKLS�
ROPDVÕ�YH�ORMLVWLN�EDNÕPGDQ�WDUÕP��U�QOHULQLQ�SD]DUODQPDVÕQGD�WDUÕPVDO�VDQD\LQLQ�JHOLúPHVLQH�VD÷OD\DFDN�NDWNÕODU�EDNÕPÕQGD�GD�
|QHPOL�ELU�NRQXPGDGÕU��

2UJDQL]H�6DQD\L�%|OJHOHULQLQ�NXUXOXúXQGD�GD�ROGX÷X�JLEL��NDPX�\DUDUÕQÕQ�JHUHNWLUGL÷L�GXUXPODUGD��JHUoHN�YH�|]HO�KXNXN�
W�]HO�NLúLOHULQLQ�P�ONL\HWLQGH�EXOXQDQ�DUD]LOHU�GHYOHW�YH�NDPX�W�]HO�NLúLOHULQFH�NDPXODúWÕUÕODELOPHNWHGLU��(QJLQGHQL]�YH�DUN���
�������7�UNL\H
GH� DUD]L� NDPXODúWÕUPD� X\JXODPDODUÕQÕ� LQFHOH\HQ� YH� IDUNOÕ� E|OJHOHUGH� NDPXODúWÕUPD� EHGHOLQLQ� VDSWDQPDVÕQD�
\|QHOLN�ELUoRN� oDOÕúPD�\DSÕOPÕúWÕU� �0�OD\LP�YH� DUN��� ������'HPLUFDQ�� ������$UDV�� ������$QJÕQ�� ������(QJLQGHQL]�� ������
(QJLQGHQL]��������,úÕQ�YH�(QJLQGHQL]��������.HVNLQ��������.DUDND\DFÕ�YH�2÷X]��������*|]O�N��������7DQUÕYHUPLú�YH�DUN���
����D��7DQUÕYHUPLú�YH�DUN�������E��7HSH��������(QJLQGHQL]�YH�DUN���������7DQUÕYHUPLú�YH�DUN���������(U��������g]HO��������
%R]WRSUDN� YH� DUN��� ������ ùDKLQ� YH�*�UVR\�.DUDGD÷�� ������7XUDO�� �������%XQXQ� \DQÕQGD��2UJDQL]H� 6DQD\L�%|OJHOHULQGHNL�
NDPXODúWÕUPD�X\JXODPDODUÕQD�\|QHOLN�ED]Õ�oDOÕúPDODUÕQ�GD�\DSÕOGÕ÷Õ�J|U�OPHNWHGLU��dRODN��������7Dú�YH�øúFDQ��������

� %X�DUDúWÕUPDQÕQ�DPDFÕ��.RFDHOL�.DQGÕUD�*ø26%�NDSVDPÕQGDNL�NDPXODúWÕUPD�X\JXODPDODUÕQÕ�LQFHOHPHN��\|UHGHNL�
�UHWLFLOHULQ�NDPXODúWÕUPD�V�UHFLQGHNL�J|U�ú�YH�EHNOHQWLOHULQL�RUWD\D�NR\PDN�YH�NRQX\OD�LOJLOL�NDUúÕODúÕODQ�VRUXQODUD�LOLúNLQ�ED]Õ�
o|]�P�|QHULOHUL�VXQPDNWÕU��

���0$7(5<$/�YH�<g17(0

$UDúWÕUPDQÕQ�DQD�PDWHU\DOLQL�.RFDHOL
QLQ�.DQGÕUD� LOoHVLQLQ�.RFDND\PD]�YH�*RQFDD\GÕQ�N|\OHULQGH�IDDOL\HW�J|VWHUHQ�
�UHWLFLOHUGHQ�DQNHW�\ROX\OD�HOGH�HGLOHQ�ELULQFLO�YHULOHU�ROXúWXUPDNWDGÕU��$UDúWÕUPDGD������\ÕOÕ��UHWLP�G|QHPLQH�LOLúNLQ�YHULOHU�HVDV�
DOÕQPÕúWÕU��$UDúWÕUPD\D�DLW�DQNHWOHU�LVH������\ÕOÕQGD�\DSÕOPÕúWÕU�

.DQGÕUD�*ø26%�ND\ÕWODUÕQD�J|UH�.RFDND\PD]�N|\�QGH������UHWLFL�YH�*RQFD\GÕQ�N|\�QGH����UHWLFL�ROPDN��]HUH��WRSODP�
�����UHWLFLQLQ�*ø26%�LoLQ�DUD]LVLQLQ�NDPXODúWÕUÕOGÕ÷Õ��.RFDND\PD]�N|\�QGHQ����YH�*RQFDD\GÕQ�N|\�QGHQ�����UHWLFL�ROPDN�
�]HUH�� WRSODP� ��� �UHWLFLQLQ� LVH� DUD]LVLQLQ� NDPXODúWÕUÕOPDGÕ÷Õ� VDSWDQPÕúWÕU� �.DQGÕUD� *ø26%�0�G�UO�÷��� �������$UDúWÕUPD�
NDSVDPÕQGD�N|\GH�\DúDPÕQÕ� V�UG�UPHNWH�RODQ�YH�J|U�úPH\L�NDEXO�HGHQ�*RQFDD\GÕQ�N|\�QGHQ�����UHWLFL�YH�.RFDND\PD]�
N|\�QGHQ� ��� �UHWLFL� ROPDN� �]HUH�� WRSODP� ���� �UHWLFL� LOH� WDP� VD\ÕP� \|QWHPL� NXOODQÕODUDN� \�]� \�]H� J|U�ú�OP�ú� YH� DQNHW�
\DSÕOPÕúWÕU��%X�úHNLOGH��.DQGÕUD�*ø26%
GH�DUD]LVL�NDPXODúWÕUÕODQ�����UHWLFL�YH�DUD]LVL�NDPXODúWÕUÕOPD\DQ�����UHWLFL�DUDúWÕUPD�
NDSVDPÕQD�DOÕQPÕúWÕU��dL]HOJH����

(OGH�HGLOHQ�YHULOHULQ�GH÷HUOHQGLULOPHVLQGH��UHWLFLOHU��DUD]LVL�NDPXODúWÕUÕODQODU�YH�NDPXODúWÕUÕOPD\DQODU�RODUDN�LNL�JUXSWD�
LQFHOHQPLúWLU�� 9HULOHULQ� DQDOL]LQGH� |QFHOLNOH� �UHWLFLOHULQ� VRV\R�HNRQRPLN� |]HOOLNOHUL� RUWD\D� NRQXOPXúWXU�� %X� DúDPDGD��
�UHWLFLOHULQ�\DúÕ�YH�H÷LWLPL�� DLOH�Q�IXVX�� LúJ�F��PHYFXGX�YH�NXOODQÕPÕ�� DUD]L�PHYFXGX��P�ONL\HWL�YH�NXOODQÕPÕ� LOH� VHUPD\H�
PHYFXGX�LQFHOHQPLúWLU��'DKD�VRQUD�DQNHW�YHULOHUL��.DQGÕUD�*ø26%
QLQ�NXUXOPDVÕQGD��UHWLFLOHULQ�NDPXODúWÕUPD�V�UHFL�YH�EHGHOL�
�]HULQH�J|U�ú�YH�EHNOHQWLOHUL�YH�DUD]L�VDWÕúODUÕ��]HULQGH�ROXúWXUDELOHFH÷L�HWNLOHU�DoÕVÕQGDQ�GH÷HUOHQGLULOPLúWLU�

$UDúWÕUPDGD��UHWLFLOHULQ�*ø26%
QLQ�RUWD\D�NR\GX÷X�DPDoODU�KDNNÕQGDNL�J|U�úOHULQL�VDSWDPDN��*ø26%
QLQ�NDPXODúWÕUPD�
V�UHFLQGHNL�EDNÕú�DoÕODUÕQÕ�YH�WXWXPODUÕQÕ�EHOLUOHPHN�LoLQ�WXWXP�YH�GDYUDQÕú�|OoHNOHULQGHQ��
OL�/LNHUW�|OoH÷L�NXOODQÕOPÕúWÕU��/LNHUW�
|OoH÷LQGH��WXWXP�úLGGHWL�GH÷HUOHQGLULOLUNHQ��
GHQ��
H�GR÷UX�ROXPOX�\|QGH�DUWDFDN�úHNLOGH�|OoHNOHQGLULOPLúWLU��%LOJLQ���������

$UDúWÕUPDGD�JUXSODU�DUDVÕ�IDUNOÕOÕN�ROXS�ROPDGÕ÷Õ�LVWDWLVWLNVHO�RODUDN�GD�WHVW�HGLOPLúWLU��6D\ÕP�LOH�HOGH�HGLOHQ�YHULOHUH�LOLúNLQ�
NDUúÕODúWÕUPDODUGD�.KL�NDUH�WHVWL�X\JXODQPÕúWÕU��6�UHNOL�GH÷LúNHQOHU�LoLQ�LVH��|QFHOLNOH�.ROPRJRURY�6LPLUQRY�WHVWL�LOH�QRUPDO�
GD÷ÕOÕP�WHVWL�X\JXODQPÕú��QRUPDO�GD÷ÕOÕú�J|VWHUHQ�YH�J|VWHUPH\HQ�GH÷LúNHQOHU�VDSWDQPÕúWÕU��1RUPDO�GD÷ÕOÕú�J|VWHUHQ�GH÷LúNHQOHU�
LoLQ�W�WHVWL��QRUPDO�GD÷ÕOÕú�J|VWHUPH\HQ�GH÷LúNHQOHU�LoLQ�LVH�0DQQ�:KLWQH\�8�WHVWL�NXOODQÕOPÕúWÕU��g]GDPDU��������

�� �� �� �� ��
.|\OHU� $UD]LVL�NDPXODúWÕUÕODQ� $UD]LVL�NDPXODúWÕUÕOPD\DQ� *HQHO�
� �UHWLFL�VD\ÕVÕ� �� �UHWLFL�VD\ÕVÕ� �� �UHWLFL�VD\ÕVÕ� ��
*RQFDD\GÕQ� �� ����� ��� ������ ��� ������
� � � � � � �
.RFDND\PD]� ��� ������ �� ����� ��� ������
� � � � � � �
7RSODP� ��� ������ ��� ������ ���� �������

� � � � � �

dL]HOJH����hUHWLFLOHULQ�DUD]L�NDPXODúWÕUPD�GXUXPXQD�J|UH�GD÷ÕOÕPÕ
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����hUHWLFLOHULQ�6RV\R�(NRQRPLN�g]HOOLNOHUL
hUHWLFLOHULQ� VRV\R�HNRQRPLN� |]HOOLNOHULQH� LOLúNLQ� ELOJLOHU� dL]HOJH� �
GH� YHULOPLúWLU�� dL]HOJH� LQFHOHQGL÷LQGH� DUD]LVL�

NDPXODúWÕUÕODQ��UHWLFLOHULQ�GDKD�JHQo��H÷LWLP�V�UHOHULQLQ�GDKD�ID]OD��DLOH�ELUH\L�VD\ÕVÕQÕQ�GDKD�ID]OD�YH�DUD]LOHULQLQ�GDKD�E�\�N�
ROGX÷X� J|U�OPHNWHGLU�� %XQD� NDUúÕQ�� DUD]LVL� NDPXODúWÕUÕOPD\DQ� �UHWLFLOHULQ� WDUÕPVDO� GHQH\LPOHULQLQ� GDKD� ID]OD�� DLOH� LúJ�F��
NXOODQPD�YH�|]�VHUPD\H�RUDQODUÕQÕQ�LVH�GDKD�\�NVHN�ROGX÷X�VDSWDQPÕúWÕU�

����.DPXODúWÕUPD�6�UHFL�h]HULQH�*|U�ú�YH�%HNOHQWLOHU
.DQGÕUD� *ø26%� RODUDN� SODQODQDQ� E|OJH�� .RFDHOL� 0HUNH]H� YH� .DQGÕUD
\D� ��� NP�PHVDIHGH� EXOXQPDNWDGÕU�� .DQGÕUD�

*ø26%
QLQ� LON� HWDSWD� \DNODúÕN� ����� GHNDU� DODQ� �]HULQH� LQúD� HGLOPHVL� SODQODQPÕú� YH� E|OJHGHNL� NDPXODúWÕUPD� oDOÕúPDODUÕ�
WDPDPODQPÕú��VDGHFH�ELU�DUD]L�VDKLELQLQ�NDPXODúWÕUPD\D�LWLUD]Õ�VRQXFX�.DQGÕUD�*ø26%�IDDOL\HWH�JHoHPHPLúWLU��

$UD]LVL� NDPXODúWÕUÕODQ� �UHWLFLOHULQ� NDPXODúWÕUPD� NRQXVXQGDNL� G�ú�QFHOHUH� NDWÕOPD� LOH� LOJLOL� WXWXP� YH� GDYUDQÕúODUÕ�
LQFHOHQLUNHQ�J|U�úOHULQ�GH÷HUOHQGLULOPHVLQGH�WXWXP�F�POHOHUL�RODUDN���NHVLQOLNOH�NDWÕOPÕ\RUXP����NDWÕOPÕ\RUXP����¿NULP�\RN��
��NDWÕOÕ\RUXP�� ��NHVLQOLNOH� NDWÕOÕ\RUXP� RODFDN� úHNOLQGH� SXDQODU� YHULOPLú� YH� D÷ÕUOÕNOÕ� RUWDODPDODUÕ� DOÕQPÕúWÕU�� $÷ÕUOÕNOÕ�
RUWDODPDODUÕQ��
H�\DNÕQ�ROPDVÕ�G�ú�QFHOHUH�NDWÕOGÕ÷ÕQÕ�J|VWHUPHNWHGLU��9HULOHQ�LIDGHOHUH�NDWÕOÕP�VÕNOÕNODUÕ��\�]GHOHUL�YH�RUWDODPD�
SXDQODUÕ� dL]HOJH� �
GH� YHULOPLúWLU�� %XQD� J|UH� NDPXODúWÕUPD� V�UHFLQGHNL� WXWXP� YH� GDYUDQÕúODU� EDNÕPÕQGDQ� DUD]LVL� HWNLOHQHQ�
�UHWLFLOHULQ�������
VÕ�³NDPXODúWÕUPD�GDYDODUÕ�X]XQ�V�UPHNWHGLU´�LIDGHVLQH�³NHVLQOLNOH�NDWÕOÕ\RUXP´��������
��³NDPXODúWÕUPDODU�
WDUÕPÕQ� V�UG�U�OHELOLUOL÷LQL� HQJHOOHPHNWHGLU´� LIDGHVLQH� ³NDWÕOÕ\RUXP´� FHYDEÕQÕ� YHUPLúOHUGLU�� $÷ÕUOÕNOÕ� RUWDODPD� SXDQODU�
EDNÕPÕQGDQ�³NDPXODúWÕUPDGDQ�VRQUD�JHUL\H�NDODQ�DUD]LQLQ�GH÷HUL�G�úPHNWHGLU´�G�ú�QFHVL������YH�³GHYOHW�NDPX�\DUDUÕ� LoLQ�
NDPXODúWÕUPD� \DSDELOLU´� G�ú�QFHVL� ����� LOH� HQ� \�NVHN� SXDQD� VDKLS� G�ú�QFHOHU� GXUXPXQGDGÕU�� hUHWLFLOHULQ� oR÷XQOX÷XQXQ�
NDPXODúWÕUPD� V�UHFLQGH� \DSÕODQ� GH÷HUOHPHOHUGHQ� PHPQXQ� ROPDGÕ÷Õ�� GDKD� \�NVHN� ELU� EHGHO� EHNOHQWLVL� LoHULVLQGH� ROGX÷X�
J|U�OPHNWHGLU�� $÷ÕUOÕNOÕ� SXDQ� RUWDODPDVÕ� EDNÕPÕQGDQ� � ³NDPXODúWÕUPD� GDYDODUÕ� X]XQ� V�UPHNWHGLU´� G�ú�QFHVL� ����� YH�
³NDPXODúWÕUPD�EHGHOOHULQLQ�|GHQPHVL�JHFLNPHNWHGLU´�G�ú�QFHVL������LOH�HQ�G�ú�N�SXDQD�VDKLSWLU�
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)HQ�%LOLPOHUL�(QVWLW�V��7DúÕQPD]�*HOLúWLUPH�$QDELOLP�'DOÕ�<D\ÕQ�1R��������V�

7Dú��0���øúFDQ��)���������2UJDQL]H�6DQD\L�%|OJHOHULQGH�.DPXODúWÕUPD�YH�øPDU�3ODQÕ�8\JXODPDODUÕ��.DUúÕODúÕODQ�3UREOHPOHU�YH�
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7HSH��6���������.DPXODúWÕUPD�YH�0�ONL\HW�øOLúNLVLQLQ�øUGHOHQPHVL�h]HULQH�%LU�$UDúWÕUPD��<�NVHN�/LVDQV�7H]L��6HOoXN�hQLYHUVLWHVL��
)HQ�%LOLPOHUL�(QVWLW�V���.RQ\D�

7XUDO��ø���������.DPXODúWÕUPD�.DSVDPÕQGD�gGHQHQ�%HGHOOHULQ�.DWPD�'H÷HU�9HUJLVL�YH�*HOLU�9HUJLVL�%DNÕPÕQGDQ�øQFHOHQPHVL��
$NDGHPLN�6RV\DO�$UDúWÕUPDODU�'HUJLVL�������������

7�UNR��(�6���������2UJDQL]H�6DQD\L�%|OJHOHUL�YH�<HQLOLN��(U]XUXP�$OW�%|OJHVLQGH�%LU�8\JXODPD��<�NVHN�/LVDQV�7H]L��$WDW�UN�
hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V����(U]XUXP�
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7�UNL\H�YH�$%�hONHOHULQGH�.ÕUPÕ]Õ�(W�hUHWLPLQGH�øúJ�F��9HULPOLOL÷LQLQ�
.DUúÕODúWÕUÕOPDVÕ

�(UJ�Q�ùø0ù(.
�$PDV\D�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�0HVOHN�<�NVHNRNXOX���$PDV\D

g]HW

%X� oDOÕúPDGD� DPDo�� ���������� G|QHPLQGH� 7�UNL\H� YH� $%� �ONHOHULQGH� NÕUPÕ]Õ� HW� �UHWLPLQGH� LúJ�F��
YHULPOLOL÷LQL�NDUúÕODúWÕUPDOÕ�RODUDN�LQFHOHPHNWLU�� �%X�DPDoOD�7�UNL\H
GH�YH�$%��ONHOHULQGHNL�KD\YDQ�VD\ÕODUÕ��
NÕUPÕ]Õ�HW��UHWLP�GXUXPODUÕ�NDUúÕODúWÕUÕOGÕNWDQ�VRQUD��LúJ�F��YHULPOLOL÷L�RUDQ�DQDOL]�\|QWHPL�NXOODQÕODUDN�WHVSLW�
HGLOPLúWLU�� '|QHP� EDúÕ� YH� G|QHP� VRQX� GH÷LúLP� RUDQÕ� NDUúÕODúWÕUÕOPDODUÕQGD� ����� \ÕOÕQÕQ� WHPHO� DOÕQGÕ÷Õ�
HQGNVOHPH�\|QWHPL�NXOODQÕOÕUNHQ��\ÕOOÕN�RUWDODPD�GH÷LúLP�RUDQODUÕQÕQ�WHVSLWLQGH�ORJDULWPLN�UHJUHV\RQ�GHQNOHPL�
NXOODQÕOPÕúWÕU��(OGH�HGLOHQ�VRQXoODUD�J|UH�JHUHN�7�UNL\H
GH�YH�JHUHNVH�$%��ONHOHULQGH�KD\YDQ�VD\ÕVÕQGD�ELU�
D]DOPDQÕQ�ROGX÷X��NÕUPÕ]Õ� HW��UHWLPLQLQ� LVH�YHULPOLOLN�QHGHQL\OH� DUWWÕ÷Õ� WHVSLW� HGLOPLúWLU�� øúJ�F��YHULPOLOL÷L�
7�UNL\H
GH�\ÕOOÕN�RUWDODPD�RODUDN������RUDQÕQGD�DUWPÕúWÕU��$%��ONHOHULQGH�LVH�DUWÕú�RUDQÕ�������ROPXúWXU��������
\ÕOÕQGD�7�UNL\H
GH�WDUÕPGD�LVWLKGDP�HGLOHQ�NLúL�EDúÕQD�HW��UHWLPL�����NJ�LNHQ��$%�RUWDODPDVÕ�����NJ�RODUDN�
JHUoHNOHúPLúWLU�� 7�UNL\H
GH� NÕUPÕ]Õ� HW� �UHWLPLQGH� Lú� J�F�� YHULPOLOL÷LQLQ� KHU� JHoHQ� \ÕO� DUWPDVÕQD� UD÷PHQ��
LVWLKGDP�HGLOHQ�NLúL�EDúÕQD�HW��UHWLPLQLQ�$%��ONHOHULQLQ�oRN�JHULVLQGH�ROGX÷X�RUWD\D�oÕNPÕúWÕU��%X�QHGHQOH�
NÕUPÕ]Õ�HW��UHWLPL��]HULQH�HWNL�HGHQ�IDNW|UOHULQ�GHWD\OÕ�ELU�úHNLOGH�LQFHOHQPHVL�JHUHNPHNWHGLU��
$QDKWDU�NHOLPHOHU��.ÕUPÕ]Õ�(W�hUHWLPL��7DUÕPGD�9HULPOLOLN���.ÕUPÕ]Õ�(W�hUHWLPLQGH�øúJ�F��9HULPOLOL÷L��

&RPSDULVRQ�RI�/DERU�3URGXFWLYLW\�LQ�5HG�0HDW�3URGXFWLRQ�LQ�7XUNH\�$QG�(8�&RXQWULHV
$EVWUDFW

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�H[DPLQH� �WKH�ODERU�SURGXFWLYLW\�LQ�WKH�UHG�PHDW�SURGXFWLRQ�LQ�7XUNH\�DQG�(8�
FRXQWULHV�FRPSDUDWLYHO\�EHWZHHQ�WKH�\HDUV������DQG�������)RU�WKLV�SXUSRVH��DIWHU�WKH�QXPEHU�RI�DQLPDOV�DQG�WKH�
UHG�PHDW�SURGXFWLRQ�VWDWH�LQ�WKH�(8�FRXQWULHV�DQG�7XUNH\�ZHUH�FRPSDUHG���ODERU�SURGXFWLYLW\�ZDV�GHWHUPLQHG�
XVLQJ�WKH�PHWKRG�RI�UDWLR�DQDO\VLV��:KLOH�WKH�LQGH[LQJ�PHWKRG�ZDV�XVHG�LQ�WKH�FRPSDULVRQ�RI�H[FKDQJH�UDWH�RI�
WKH�EHJLQLQJ�SHULRG��DQG�WKH�HQG�SHULRG�RI�WKH�\HDU������DV�LW�ZDV�EDVHG���WKH�ORJDULWKPLF�UHJUHVVLRQ�HTXDWLRQ�ZDV�
XVHG�LQ�GHWHUPLQLQJ�WKH�DQQXDO�DYHUDJH�FKDQJH�UDWHV��$FFRUGLQJ�WR�WKH�UHVXOWV�REWDLQHG��LW�ZDV�IRXQG�RXW�WKDW�WKH�
QXPEHU�RI�WKH�DQLPDOV�ZDV�GHFUHDVHG��EXW�WKH�SURGXFWLRQ�RI�UHG�PHDW��ZDV�LQFUHDVHG�EHFDXVH�RI�HI¿FLHQF\�ERWK�LQ�
7XUNH\�DQG�LQ�(8�FRXQWULHV���7KH�ODERXU�SURGXFWLYLW\�ZDV�LQFUHDVHG������DV�DQQXDO�DYHUDJH�LQ�7XUNH\��
%XW�WKH�LQFUHDVH�UDWH�ZDV������LQ�(8�FRXQWULHV��,Q�������ZKLOH�WKH�PHDW�SURGXFWLRQ�IRU�SHU�SHUVRQ�HPSOR\HG�LQ�
DJULFXOWXUH�LQ�7XUNH\�ZDV�����NJ�� �WKH�(8�DYHUDJH�ZDV�����NJ��$OWKRXJK�WKH�ODERXU�SURGXFWLYLW\�LQ�UHG�PHDW�
SURGXFWLRQ�LQ�7XUNH\�LV�LQFUHDVHG�HYHU\�\HDU��WKH�PHDW�SURGXFWLRQ�IRU�SHU�SHUVRQ�HPSOR\HG�LV�VWLOO�IDU�EHKLQG�WKH�
(8�FRXQWULHV��)RU�WKLV�UHDVRQ��WKH�IDFWRUV�WKDW�DIIHFW�WKH�SURGXFWLRQ�RI�UHG�PHDW�VKRXOG�EH�H[DPLQHG�LQ�GHWDLO�
.H\�ZRUGV��5HG�0HDW�3URGXFWLRQ��3URGXFWLYLW\�LQ�$JULFXOWXUH��/DERXU�3URGXFWLYLW\�LQ�5HG�0HDW�3URGXFWLRQ

��*ø5øù

7DUÕP�VHNW|U����ONH�HNRQRPLVLQH�\DSPÕú�ROGX÷X�NDWNÕ�\DQÕQGD��LQVDQR÷OXQXQ�EHVOHQPH�LKWL\DFÕQÕ�NDUúÕODPDVÕ�QHGHQL\OH�
VRQ�GHUHFH�|QHPOL�ELU� VHNW|U�RODUDN�J|U�OPHNWHGLU��d�QN�� LQVDQR÷OXQXQ�YDUOÕ÷ÕQÕ� V�UG�UHELOPHVL�DQFDN�\HWHUOL��GHYDPOÕ�YH�
J�YHQOL�ELU�úHNLOGH�JÕGD�PDOODUÕQÕQ�NDUúÕODQPDVÕQD�ED÷OÕGÕU��

7DUÕP�VHNW|U�QGH�]DPDQ�LoLQGH�ELU�WDNÕP�GH÷LúLP�YH�G|Q�ú�POHU�\DúDQPDNWDGÕU��%XQODU��NÕUGDQ�NHQWH�J|o�ROJXVX�LOH�NÕUVDO�
Q�IXVXQ�D]DOPDVÕ��\DúODQPDVÕ�� WDUÕPVDO�DUD]LOHULQ� WDUÕP�GÕúÕ�DPDoODUOD�NXOODQÕOPDVÕ�YH�EXQXQ�VRQXFXQGD� WDUÕPVDO�DUD]LOHULQ�
D]DOPDVÕ��N�UHVHOOHúPHQLQ�JHWLUGL÷L�oHYUHVHO�HWNLOHU��WDUÕP�VHNW|U�QGHNL�WHNQRORMLN�JHOLúPHOHULQ�\DUDWWÕ÷Õ�PDNLQHOHúPH��WDUÕPVDO�
LúOHWPH�|OoHNOHULQLQ�N�o�OPHVL�RODUDN�VÕUDODQDELOLU���%�W�Q�EX�ROJXODU�NDUúÕVÕQGD�WDUÕPGD�LúJ�F��YHULPOLOL÷L�GH÷LúHELOHFHNWLU��

� %LU�HNRQRPLQLQ�\D�GD�HNRQRPL�LoLQGHNL�VHNW|UOHUGHQ�KHUKDQJL�ELULVLQLQ�EDúDUÕOÕ�\D�GD�EDúDUÕVÕ]OÕ÷ÕQÕ�RUWD\D�NR\DQ�
|Oo�WOHUGHQ�ELU�WDQHVL�GH�YHULPOLOLNWLU��9HULPOLOLN���VHUPD\H�YHULPOLOL÷L��KDPPDGGH�YHULPOLOL÷L��PDO]HPHPH�YHULPOLOL÷L��YH�LúJ�F��
YHULPOLOL÷L�úHNOLQGH�LQFHOHQHELOLU��'�Q\DGD�JOREDOOHúPH�LOH�ELUOLNWH�LúOHWPHOHU�YH�GROD\ÕVÕ\OD�GD��ONHOHU�� �KHU�JHoHQ�J�Q�DUWDQ�
RUDQGD�UHNDEHWoL�RUWDPD�PDUX]�NDOPDNWDGÕU��5HNDEHWWH�DYDQWDMOÕ�NRQXPD�JHoPHQLQ�WHPHO�GD\DQD÷Õ�GD�YHULPOLOLNWLU��

7DUÕP�VHNW|U�QGH�YHULPOLOLN�GHQLOGL÷LQGH�\LQH��UHWLP�IDNW|UOHULQLQ�YHULPOLOL÷L�DNOÕPÕ]D�JHOPHNWHGLU��7DUÕP�VHNW|U�QGH�
YHULPOLOLN��UHWLP�IDNW|UOHULQLQ�\DQÕQGD���GHYOHWLQ�X\JXODPÕú�ROGX÷X�WDUÕPVDO�SROLWLNDODU���U�Q�¿\DWODUÕ��WHúYLNOHU��V�EYDQVL\RQODU��
�UHWLFLOHULQ�H÷LWLPL��$U�JH�IDDOL\HWOHUL�JLEL�GH÷LúNHQOHUGHQ�GH�HWNLOHQPHNWHGLU�

g]HOOLNOH�HW��V�W��\XPXUWD�JLEL��U�QOHULQ�LQVDQODUÕQ�VD÷OÕNOÕ�EHVOHQPHVL��]HULQGHNL�HWNLOHUL�QHGHQL\OH�JHOLúPLúOLN�G�]H\OHUL�
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LOH�EX��U�QOHULQ�W�NHWLPOHUL�DUDVÕQGD�SR]LWLI�ELU�LOLúNLQLQ�YDUOÕ÷Õ�ELOLQPHNWHGLU��øQVDQÕQ�J�QO�N�SURWHLQ�JHUHNVLQLPLQLQ����
VLQLQ�
KD\YDQVDO�N|NHQOL�ROPDVÕ�JHUHNPHNWHGLU��%X�QHGHQOH�J�Q�P�]GH�JHOLúPLú��ONH�ROPDQÕQ�|Oo�V��KD\YDQVDO�SURWHLQ�W�NHWLPL�LOH�
GR÷UX� RODUDN� DUWWÕ÷Õ� YH� KD\YDQVDO� SURWHLQ� W�NHWLPL�������� DUDVÕQGD� EXOXQDQ� �ONHOHULQ� JHOLúPLú� �ONH� RODUDN� NDEXO� HGLOGL÷L�
ELOLQPHNWHGLU� �2YDOÕ�� �������$QFDN� G�Q\DQÕQ� SHN� oRN� E|OJHVLQGH� EX� RUDQ� \HWHULQFH� VD÷ODQDPDPÕúWÕU�� '�ú�N� JHOLUH� VDKLS�
�ONHOHUGH� �NLúL�EDúÕQD�G�úHQ�KD\YDQVDO��U�QOHU�YH�|]HOOLNOH�NÕUPÕ]Õ�HW�W�NHWLPL� �VRQ�GHUHFH�G�ú�NW�U��%X�ROJX�D\QÕ�]DPDQGD�EX�
�ONHOHUGH�NÕUPÕ]Õ�HWLQ�WDOHELQLQ�JHOLU�HVQHNOL÷LQLQ�GH�E�\�N�ROPDVÕQD�QHGHQ�ROPDNWDGÕU��7�UNL\H
GH�EH\D]�HW�WDOHEL�NÕUPÕ]Õ�HW�
WDOHELQLQ�QHUHGH\VH�LNL�NDWÕGÕU��EX�GXUXP�DQFDN�LNDPH�PDOODUÕ�DUDVÕQGDNL�LOLúNL�úHNOLQGH�LIDGH�HGLOHELOLU��7�UNL\H
GH�NÕUPÕ]Õ�HW�
¿\DWODUÕ�\�NVHN�ROGX÷X�LoLQ�KDQH�KDONÕ�HW� LKWL\DFÕQÕ�EH\D]�HW� W�NHWHUHN�NDUúÕODPDNWDGÕU��%XQD�UD÷PHQ�NÕUPÕ]Õ�HW�¿\DWODUÕQÕQ�
G�úPHPHVLQLQ�QHGHQL�LVH�DQFDN�JHOLU�GD÷ÕOÕPÕ�LOH�DoÕNODQDELOLU��7�UNL\H
GH�JHOLU�G�]H\L�\�NVHN�RODQ�LQVDQODU�NÕUPÕ]Õ�HW�WDOHS�
HGHUNHQ� G�ú�N� JHOLUOLOHULQ� EH\D]� HW� WDOHS� HWWL÷L� DQODúÕOPDNWDGÕU� �.DUDFDQ�� ������� 8OXVODU� DUDVÕ� *ÕGD� 3ROLWLNDVÕ�$UDúWÕUPD�
(QVWLW�V�Q�Q�UDSRUXQGD�|]HOOLNOH�VÕ÷ÕU�\D�GD�NÕUPÕ]Õ�HW�WDOHEL�7�UNL\H
GH�GDKLO�ROPDN��]HUH�ED]Õ��ONHOHUGH��g]HOOLNOH�D]JHOLúPLú�YH�
JHOLúPHNWH�RODQ��ONHOHU��oRN�ID]OD�JHOLUH�ED÷ÕPOÕ�ROGX÷X�LIDGH�HWPHNWHGLU����6DUPD����������$\QÕ�UDSRUGD�|UQH÷LQ�JHOLUGHNL�ELU�
ELULP�DUWÕúÕQ�EX��ONHOHULQ�ELU�oR÷XQGD�NÕUPÕ]Õ�HW�WDOHELQL���NDWWDQ�ID]OD�DUWWÕUGÕ÷ÕQÕ�EXQXQ�QHGHQLQLQ�GH�HWLQ�SDKDOÕ�ROGX÷XQX�
EHOLUWPHNWHGLU��<LQH�\DSÕODQ�ELU�oDOÕúPDGD�WDUÕPVDO��U�QOHU�LoHULVLQGH�JHOLU�HVQHNOL÷L�HQ�\�NVHN�RODQ��U�QOHU�NHoL�HWL���������NR\XQ�
HWL��������YH�VÕ÷ÕU�HWL��������ROGX÷X�KDQHKDONÕ�JHOLULQGH�PH\GDQD�JHOHQ����
OXN�ELU�DUWÕúÕQ�NHoL�HWL�W�NHWLPLQL�������NR\XQ�HWL�
W�NHWLPLQL�LVH������YH�VÕ÷ÕU�HWL�W�NHWLPLQL������RUDQÕQGD�DUWÕUGÕ÷Õ�LIDGH�HGLOPHNWHGLU��$NED\�YH�DUN����������$\QÕ�oDOÕúPDGD�WDYXN�
HWL�JHOLU�HVQHNOL÷L�������EDOÕN�HWL�JHOLU�HVQHNOL÷L�LVH������RODUDN�WDKPLQ�HGLOPLúWLU�

hONHOHULQ�JHOLúPH\H�EDúODPDVÕ��YH�NLúL�EDúÕQD�G�úHQ�JHOLUOHULQLQ�DUWPDVÕ�VRQXFXQGD�DUWDQ�HW�WDOHEL�úD\HW�HW�DU]ÕQÕQ�DUWÕúÕ�LOH�
JLGHULOHPH]�LVH�LOJLOL��U�Q�Q�¿\DWÕQGD�LVWLNUDUVÕ]OÕNODU�PH\GDQD�JHOHFHNWLU��7�UNL\H
GH�VRQ�\ÕOODUGD�\DúDQDQ�NÕUPÕ]Õ�HW�¿\DWÕQGDNL�
LVWLNUDUVÕ]OÕ÷ÕQ�QHGHQLQLQ�GH�EX�ROGX÷XQX�V|\OHPHPL]�P�PN�QG�U��7�UNL\H
GH� � �$QWDO\D��,VSDUWD�YH�%XUGXU�LO�PHUNH]OHULQGH�
LNDPHW�HGHQ�����KDQHKDONÕ�LOH�\DSÕODQ�DQNHW�X\JXODPDVÕQGDQ�HOGH�HGLOHQ�YHULOHU�DUDúWÕUPD�E|OJHVLQGHNL�KDQHKDONODUÕQÕQ�JHOLU�
G�]H\OHUL�DUWÕNoD�RUWDODPD�HW��W�NHWLPLQLQ�DUWWÕ÷Õ�WHVSLW�HGLOPLúWLU��$UDúWÕUPD�E|OJHVLQGH�ELULQFL�YH�EHúLQFL�����
OLN�JHOLU�JUXEXQGD�
EXOXQDQ�KDQHKDONODUÕQÕQ�RUWDODPD�HW�KDUFDPDODUÕ�DUDVÕQGD����
OXN�ELU�IDUNÕQ�ROGX÷X�J|]OHQPLúWLU��$NWDú��������

� .ÕUPÕ]Õ� HW� ¿\DWODUÕQGDNL� GDOJDODQPDODUÕQ� |QOHQHELOPHVL� YH� ¿\DW� LVWLNUDUÕQÕQ� VD÷ODQDELOPHVL� LoLQ�� X\JXQ� WDUÕPVDO�
SROLWLNDODUÕQ�\�U�UO�÷H�NRQXOPDVÕ�JHUHNPHNWHGLU��%XQXQ�LoLQ�VRUXQXQ�ND\QD÷ÕQÕQ�L\L�WHVSLW�HGLOPHVL�JHUHNLU��.ÕPÕ]Õ�HW�¿\DWODUÕQÕQ�
LVWLNUDUVÕ]OÕ÷Õ��JLUGL�PDOL\HWOHULQLQ�DUWPDVÕ�RODELOHFH÷L�JLEL��LOJLOL�DODQGD�\HWHUOL�LúJ�F�Q�Q�ROPDPDVÕ��LúJ�F��YHULPOLOL÷LQLQ�G�ú�N�
ROPDVÕ�JLEL�ELU�oRN�IDNW|UH�ED÷OÕ�RODELOLU��

.RQX� LOH� LOJLOL� \DSÕODQ� OLWHUDW�U� WDUDPDVÕQGD�� oDOÕúPDODUÕQ� JHQHOGH� WDUÕPVDO� YHULPOLOLN� �]HULQH� HWNL� HGHQ� IDNW|UOHULQ�
EHOLUOHQPHVL�YH�EXQODUÕQ�HWNL�GHUHFHOHULQL�VDSWDPDN�\|Q�QGH�ROXS�GR÷UXGDQ�DUDúWÕUPDQÕQ�NRQXVXQX�ROXúWXUDQ�ELU�oDOÕúPD\D�
UDVWODQPDPÕúWÕU���

*�UHúoL���������NÕUGDQ�NHQWH�J|o�YH�WDUÕP�SROLWLNDODUÕ�DUDVÕQGDNL�LOLúNL\L�LQFHOH\HQ�oDOÕúPDVÕQGD�|]HOOLNOH�JHOLúPHNWH�RODQ�
7�UNL\H�JLEL��ONHOHUGH�J|o�ROJXVXQXQ�ELU�oRN�ROXPVX]OXN�\DUDWDELOHFH÷L�YH�GROD\ÕVÕ\OD�WDUÕP�SROLWLNDODUÕQÕQ��EHOLUOH\LFLOHULQLQ�GH�
EX�ROXPVX]OXNODUÕ�JLGHUHELOHFHN�SROLWLNDODUD�\|QHOPHOHUL�JHUHNWL÷L�VRQXFXQD�YDUPÕúWÕU��

6D\JÕQ�YH�'HPLUEDú���������7�UNL\H
GH�NÕUPÕ]Õ�HW�YH�VRUXQODUÕ�LOH�LOJLOL�\DSPÕú�ROGXNODUÕ�oDOÕúPDGD�7�UNL\H
GH�KD\YDQFÕOÕN�
LOH�LOJLOL�NÕVD�YDGHOL�o|]�POHU�\HULQH�X]XQ�YDGHOL�YH�\DSÕVDO�|QOHPOHULQ�DOÕQPDVÕQÕQ�YH�HW�LúOHPH�VDQD\LQLQ�NHQGL�VRUXQODUÕQÕ�
o|]PHOHUL�\DQÕQGD�KD\YDQFÕOÕN�VHNW|U��LOH�HQWHJUDV\RQX�VD÷ODPDODUÕQÕQ�|QHPOL�ROGX÷X�VRQXFXQD�XODúÕOPÕúWÕU��

%DONDQ�YH�6XLoPH]���������7�UNL\H�LOH�G�Q\D��ONHOHUL�DUDVÕQGDNL�LúJ�F��YHULPOLOL÷L�G�]H\LQL�YH�GH÷LúLP�RUDQÕQÕ�EHOLUOHPHN�
DPDFÕ\OD�\DSWÕNODUÕ�oDOÕúPDGD� � LPDODW�VDQD\LLQGH� LúJ�F��YHULPOLOL÷LQL�7�UNL\H�YH�$YUXSD�hONHOHULQGH�NDUúÕODúWÕUPDOÕ�RODUDN�
LQFHOHQPLúWLU�� �����������G|QHPLQGH�7�UNL\H����2(&'��ONHVL�LoLQGH�YHULPOLOLN�GH÷LúLPLQGH�����VÕUDGD�\HU�DOPDNWDGÕU��6|]�
NRQXVX�G|QHPGH�7�UNL\H
QLQ�\ÕOOÕN�RUWDODPD�LúJ�F��YHULPOLOL÷L�DUWÕúÕ��������RODUDN�KHVDSODQPÕúWÕU������ONHQLQ�RUWDODPDVÕ�LVH���
�����RODUDN�EXOXQPXúWXU�������\ÕOÕQGD������ONHQLQ�LúJ�F��YHULPOLOL÷L�G�]H\L��]HULQGHQ�\DSÕODQ�DQDOL]H�J|UH�7�UNL\H��������
GRODUOÕN� VHYL\H� LOH� ���� VÕUDGD� EXOXQPDNWDGÕU�� %X� VRQXoODU� 7�UNL\H
QLQ� YHULPOLOLN� DODQÕQGD� \HQL� ELU� \DNODúÕP� ROXúWXUPDVÕ�
JHUHNWL÷LQL�J|VWHUPHNWHGLU�

3RO\]RV�DQG�$UDEDW]LV����������<XQDQLVWDQ
GD�WDUÕP�VHNW|U�QGH�LúJ�F��YHULPOLOL÷LQL�úHNLOOHQGLUHQ�IDNW|UOHUL�VÕQÕÀDQGÕUPDN�
DPDFÕ\OD�\DSPÕú�ROGXNODUÕ�oDOÕúPDGD��\DWD\�NHVLW�LVWDWLVWLNVHO�YHULOHU�NXOODQÕODUDN� �KHU�ELU�IDNW|U�Q�YHULPOLOL÷L� �DPSLULN�RODUDN�
KHVDSODQPÕúWÕU�� <DSÕODQ� KHVDSODPDODU� VRQXFXQGD� WDUÕPVDO� YHULPOLOLN� �]HULQH� VXODPDQÕQ�� H÷LWLPLQ�� WDUÕPVDO� DUD]LOHULQ�
SDUoDODQPDVÕQÕQ�|QHPOL�|Oo�GH�HWNLOL�ROGX÷X�VRQXFXQD�XODúÕOPÕúWÕU��

%X�oDOÕúPDQÕQ�DPDFÕ������������G|QHPLQGH�$%��ONHOHUL�YH�7�UNL\H
GH�NÕUVDO�Q�IXVWD�PH\GDQD�JHOHQ�GH÷LúLPL��NÕUPÕ]Õ�HW�
�UHWLP�YH�NÕUPÕ]Õ�HW��UHWLPLQGHNL�LúJ�F��YHULPOLOL÷LQL�YH�WDUÕPGD�LVWLKGDP�HGLOHQ�NLúL�EDúÕQD�NÕUPÕ]Õ�HW��UHWLPLQL�NDUúÕODúWÕUPDNWÕU��
%|\OHFH� J�Q�P�]GHNL� NÕUPÕ]Õ� HW� ¿\DWODUÕQGD� PH\GDQD� JHOHQ� GH÷LúLPLQ� NÕUPÕ]Õ� HW� �UHWLPLQGHNL� LúJ�F�� YHULPOLOL÷LQGHQ�
ND\QDNODQÕS� ND\QDNODQPDGÕ÷Õ� RUWD\D� oÕNPÕú� ROXS�� HOGH� HGLOHFHN� VRQXoODU� 7�UNL\H
GH� KD\YDQFÕOÕN� SROLWLNDODUÕQÕQ�
ROXúWXUXOPDVÕQGD�SROLWLND�\DSÕFÕODUÕ�LoLQ�\RO�J|VWHULFL�RODELOHFHNWLU��
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����G������H��)$2�����D��:RUOGEDQN������D������E���KD\YDQ�VD\ÕODUÕ�LOH�LOJLOL�YHULOHU�7hø.�YH�)$2�YHUL�WDEDQÕQGDQ��7hø.�



����H��7hø.�������)$2�����E���HW��UHWLP�LVWDWLVWLNOHUL�7hø.�YH�)$2�YHUL�WDEDQÕQGDQ��7hø.�����I�������)$2������G���WDUÕPVDO�
LVWLKGDP�LVWDWLVWLNOHUL�7hø.��)$2�YH�,/2��7hø.�������)$2�����F��,/2�������YHUL�WDEDQODUÕQGDQ�DOÕQPÕúWÕU��.ÕUPÕ]Õ�HW��UHWLPL�
YHULOHUL�LoHULVLQGH�VÕ÷ÕU�HWL��PDQGD�HWL��NR\XQ�HWL�YH�NHoL�HWL�EXOXQPDNWDGÕU��$%��ONHOHULQGH�JHUHN��UHWLP�YH�JHUHNVH�W�NHWLP�
LoHULVLQGH�|QHPOL�ELU�SD\Õ�ROPDVÕQD�UD÷PHQ�7�UNL\H
GH��UHWLP�YH�W�NHWLPLQLQ�ROPDPDVÕ�QHGHQL\OH�GDKD�GR÷UX�ELU�NDUúÕODúWÕUPD�
\DSDELOPHN�DoÕVÕQGDQ�GRPX]�HWL�LOH�LOJLOL�YHULOHU�GH÷HUOHQGLUPH\H�GDKLO�HGLOPHPLúWLU��%X�YHULOHUH�DLW�HQGHNVOHULQ�KHVDSODQPDVÕQGD�
WHPHO�\ÕO�RODUDN�oDOÕúPDQÕQ�YHUL�EDúODQJÕFÕQÕ�ROXúWXUDQ������\ÕOÕ�DOÕQPÕúWÕU��%D]Õ�YHULOHULQ�NDUúÕODúWÕUÕOPDVÕQGD�YHULOHU�����
\H�
NDGDU�HOGH�HGLOHELOPLúWLU��9HULOHUH�DLW�\ÕOOÕN�RUWDODPD�GH÷LúLPOHULQ��DUWÕú�D]DOÕú��KHVDSODQPDVÕQGD��YHULOHULQ�|QFH�RQ�WDEDQÕQD�J|UH�
ORJDULWPDODUÕ�DOÕQPÕú�YH�E|\OHFH�DúD÷ÕGDNL�UHJUHV\RQ�GHQNOHPL�NXOODQÕOPÕúWÕU��

W< �D��E ������EX�GHQNOHPGH��
<���%D÷ÕPOÕ�GH÷LúNHQL��dDOÕúPDGD�\HULQH�J|UH�1�IXV���+D\YDQ�6D\ÕVÕ��.ÕUPÕ]Õ�(W�hUHWLPL��7DUÕPVDO�øVWLKGDP����D��6DELWL���E��

<ÕOOÕN�2UWDODPD�$UWÕú�2UDQÕQÕ�YH�W��=DPDQ�GH÷LúNHQLQL�J|VWHUPHNWHGLU�
'DKD�VRQUD�LOJLOL�YHULOHULQ�DQWL�ORJDULWPDODUÕ�DOÕQPÕúWÕU��/RJDULWPLN�GH÷HUOHUOH�oDOÕúÕOPDVÕQÕQ�QHGHQL�VRQXoODUÕQ�GR÷UXGDQ�

RUDQVDO�RODUDN�HOGH�HGLOPHVL�ROPXúWXU��dDOÕúPDGD��VWHO�WUHQG�GHQNOHPLQLQ�NXOODQÕOPDVÕQÕQ�QHGHQL�HW��UHWLP�YH�WDUÕPGDNL�LVWLKGDP�
YHULOHUL� LoLQ� HQ� L\L� WDKPLQ�PRGHOLQLQ� VHoLPLQGH�2UWDODPD�PXWODN�\�]GH�KDWD� �0$3(���2UWDODPD�PXWODN� VDSPD� �0$'��YH�
2UWDODPD�0XWODN� .DUH� �06'�
\Õ� HQ� N�o�NOH\HQ� PRGHO� ROPDVÕQGDQ� ND\QDNODQPDNWDGÕU�� � 8\JXODQDQ� IDUNOÕ� ]DPDQ� VHULOHUL�
VRQXFXQGD�HW��UHWLPL�YH�WDUÕPGD�LVWLKGDP�YHULOHUL�LoLQ�HOGH�HGLOHQ��0$3(��0$'�YH�06'�GH÷HUOHUL�dL]HOJH��
GH�YH�hVWHO�WUHQG�
GHQNOHPOHUL�LOH�LOJLOL�H÷ULOHU�ùHNLO���YH��
GH�YHULOPLúWLU��

.ÕUPÕ]Õ� HW� �UHWLPLQGH� øúJ�F�� YHULPOLOL÷LQLQ� KHVDSODQPDVÕQGD� |QFHOLNOH� ���������� G|QHPLQGH� ���� ���� DOÕQPDN�
VXUHWL\OH�KHP�NÕUPÕ]Õ�HW�KHP�GH�WDUÕPGD�LVWLKGDP�GH÷HUOHUL�HQGHNVOHQPLú�YH�EX�HQGHNVOHU�DúD÷ÕGDNL�IRUP�O�NXOODQÕODUDN�NÕUPÕ]Õ�HW�
�UHWLPLQGH�LúJ�F��YHULPOLOL÷LQH�G|Q�úW�U�OP�úW�U���

$%��\HVL�����ONH�ROPDVÕQD�UD÷PHQ�DUDúWÕUPD�NDSVDPÕQD�����ONH�GDKLO�HGLOPLúWLU��%XQXQ�QHGHQL�DUDúWÕUPD�����������
SHUL\RGXQGD� \DSÕOPÕú� ROPDVÕQD� UD÷PHQ� ED]Õ� �ONHOHULQ� ED÷ÕPVÕ]� D\UÕ� ELU� GHYOHW� ROPDODUÕ� ����� \ÕOÕQGDNL� ELU� ]DPDQD� GHQN�
JHOPHNWHGLU�� %X� QHGHQOH� EX� �ONHQLQ� YHULVLQH� XODúPDN� P�PN�Q� ROPDPÕúWÕU�� gUQH÷LQ� dHNRVODYDN\D� ����� \ÕOÕQGD� � dHN�
&XPKXUL\HWL�YH�6ORYDN\D�RODUDN�LNL�ED÷ÕPVÕ]�GHYOHW�ROPXúWXU��%X�QHGHQOH�DUDúWÕUPDQÕQ�EDúODQJÕFÕ�RODQ������\ÕOÕQD�DLW�YHULOHU�LNL�
�ONH�LoLQ�D\UÕ�D\UÕ�EXODQDPDPÕúWÕU��%HQ]HU�úHNLOGH�+ÕUYDWLVWDQ��(VWRQ\D��/LWYDQ\D��6ORYHQ\D��/HWRQ\D�JLEL��ONHOHUH�DLW�YHULOHU�GH�
DQFDN� EX� �ONHOHULQ� ED÷ÕPVÕ]OÕNODUÕQD� NDYXúWXNODUÕ� \ÕOGDQ� LWLEDUHQ� PHYFXW� ROGX÷XQGDQ� ���������� G|QHPLQGHNL� YHULOHULQH�
XODúÕODPDPÕú�ROPDVÕ�QHGHQL\OH�DUDúWÕUPD�NDSVDPÕQD�GDKLO�HGLOPHPLúOHUGLU�

��

7�UNL\H�YH�$%�hONHOHULQGH�.ÕUPÕ]Õ�(W�hUHWLPLQGH�øúJ�F��9HULPOLOL÷LQLQ�.DUúÕODúWÕUÕOPDVÕ

75(1'�'(1./(0ø�

7h5.ø<(
'(� $%
'(�
(7�h5(7ø0ø1'(� (7�h5(7ø0ø1'(�

0$3(� 0$'� 06'� 0$3(� 0$'� 06'�
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'R÷UX�'HQNOHPL� ������ ������ ������ ������ ����� ������
øNLQFL�'HUHFHGHQ�(÷UL� ������ ������ ������ ������ ������ ������
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�����7�UNL\H�YH�$%
GH�.ÕUVDO�1�IXVXQ�'H÷LúLPL���
'�Q\DGD�LVWHU�JHOLúPLú��LVWHU�D]�JHOLúPLú�YH�JHOLúPHNWH�RODQ��ONH�ROVXQ�W�P��ONHOHUGH�Q�IXV�KDUHNHWOHUL�EDúODQJÕoWD�NÕUGDQ�

NHQWH�J|o�úHNOLQGH�JHUoHNOHúPLúWLU��%XQXQ�QHGHQL�NHQWOHULQ�oHNLFL�J�F�QGHQ�ND\QDNODQPDNWDGÕU��.HQWOHUGHNL�H÷LWLP�LPNDQODUÕ��
\DúDP�NRúXOODUÕQÕQ�GDKD�UDKDW�ROPDVÕ��LVWLKGDP�LPNDQODUÕQÕQ�PHYFXW�ROPDVÕ��JHOLULQ�GDKD�\�NVHN�ROPDVÕ�NHQWOHULQ�FD]LEHVLQL�
DUWÕUPDNWDGÕU��$QFDN�EHOLUOL�ELU�V�UH�VRQUD�NHQWOHUGHNL�Q�IXV�\R÷XQOX÷X�NÕUVDO�NHVLPOHUH�QD]DUDQ�GDKD�ID]OD�ROPDVÕQD�UD÷PHQ�
NÕUGDQ�NHQWH�J|o�ROJXVXQXQ�GHYDP�HWPHVL��NÕUÕQ�LWLFL�J�F�QGHQ�ND\QDNODQPDNWDGÕU��.ÕUVDO�NHVLPGHNL�JHOLULQ�NHQWVHO�NHVLPH�
QD]DUDQ� GDKD� G�ú�N� ROPDVÕ�� WDUÕP� DUD]LOHULQLQ� DUWÕN� GDKD� ID]OD� Q�IXVX� EHVOH\HPHPHVL� YH� L]OHQHQ� WDUÕPVDO� SROLWLNDODUÕQ�
HNVLNOLNOHUL��NHQWOHUGH�LVWLKGDP�RODQDNODUÕQD�X\PD\DQ��DQFDN�NÕUVDO�NHVLPLQ�LWLFLOL÷LQGHQ�NÕUGDQ�NHQWH�J|o�Q�GHYDP�HWPHVLQL�
VD÷ODPDNWDGÕU��

%LUOHúPLú�0LOOHWOHU�*ÕGD�YH�7DUÕP�gUJ�W���)$2�������YHULOHULQH�J|UH��G�Q\D�KÕ]OD�NHQWOHúPHNWH�YH�EXQD�SDUDOHO�RODUDN�
NÕUVDO�Q�IXV�D]DOÕUNHQ��úHKLU�Q�IXVX�DUWPDNWDGÕU��������\ÕOÕQGD�G�Q\D�Q�IXVXQXQ�������
L�NÕUVDO�NHVLPGH�\DúDUNHQ��EX�RUDQÕQ������
\ÕOÕQGD�������
\H�G�úW�÷���R\VD�NHQW�Q�IXVXQXQ�������
GHQ�������
H�\�NVHOGL÷L�LIDGH�HGLOPHNWHGLU��

7�UNL\H
GH�����
OHUGHQ�LWLEDUHQ�NÕUGDQ�NHQWH�J|o�ROJXVX�KÕ]OD�V�UP�ú�YH������\ÕOÕQGD�LON�GHID�NÕUVDO�Q�IXV�NHQW�Q�IXVXQXQ�
DOWÕQD�LQPLúWLU��%HQ]HU�úHNLOGH�$%��ONHOHULQH�EDNÕOGÕ÷ÕQGD�EXUDGD�GD�NÕUVDO�Q�IXVXQ�WRSODP�Q�IXV�LoLQGHNL�SD\ÕQÕQ�7�UNL\H
GHNL�
NDGDU�KÕ]OÕ�ROPDPDNOD�ELUOLNWH�D]DOGÕ÷Õ�RUWD\D�oÕNPDNWDGÕU��%XQXQ�WHPHO�QHGHQL��NÕUGDQ�NHQWH�J|o�ROJXVX�YH�VDQD\LOHúPH�RODUDN�
LIDGH� HGLOHELOLU�� %DúODQJÕoWD� 7�UNL\H
GHNL� NÕUGDQ� NHQWH� J|o� ROJXVX� VDQD\LOHúPHQLQ� LVWHGL÷L� YH� RQX� GHVWHNOH\HQ� ELU� \DSÕGD�
JHUoHNOHúPLú�RODELOLU��$QFDN�EHOLUOL�ELU�V�UHGHQ�VRQUD�KHU�JHoHQ�J�Q�KÕ]OD�DUWDQ�J|o�ROJXVX��NÕUVDO�NHVLPGHNL�VRUXQODUÕQ�NHQWOHUH�
WDúÕQPDVÕ� úHNOLQGH�JHUoHNOHúPLúWLU��6RQXo�RODUDN�G�]HQVL]�J|o�KHP�NÕUVDO�NHVLPGH�YH�KHP�GH�NHQWOHUGH�ELU� WDNÕP�VRUXQODU�
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\DUDWPDNWDGÕU��g]HOOLNOH�JHQo�Q�IXVXQ�J|o�HWPH�H÷LOLPL�J|]�|Q�QGH�EXOXQGXUXOGX÷XQGD�J|o�Q�WDUÕP�VHNW|U�QGH�WDUÕPVDO��UHWLPL�
YH�oDOÕúPDGD�HOH�DOÕQDQ�NÕUPÕ]Õ�HW��UHWLPLQGHNL�Lú�J�F��YHULPOLOL÷LQL�D]DOWÕS�D]DOWPDGÕ÷ÕQÕQ�LQFHOHQPHVL�|QHPOL�ELU�WDUWÕúPD�
NRQXVX�\DUDWDELOPHNWHGLU���

7�UNL\H
QLQ������\ÕOÕ�LWLEDUÕ�LOH�WRSODP�Q�IXV�LoLQGH�NÕUVDO�Q�IXVXQ�SD\Õ��������LNHQ������\ÕOÕQGD�������
H�G�úP�úW�U��$%�
LoLQ�GXUXP�LQFHOHQGL÷LQGH�D\QÕ�G|QHPGH�NÕUVDO�Q�IXVXQ�WRSODP�Q�IXV�LoLQGHNL�SD\Õ�������
GHQ�������
D�G�úP�úW�U��7�UNL\H
QLQ�
NÕUVDO�Q�IXV�RUDQÕ������\ÕOÕ�LWLEDUÕ�LOH�$%��ONHOHUL�RUWDODPDVÕQD�UD÷PHQ�GDKD�\�NVHNWLU������������G|QHPLQGH�NÕUVDO�Q�IXVWDNL�
GH÷LúLP��\ÕOOÕN�RUWDODPD�DUWÕú�\DGD�D]DOÕú�LWLEDUÕ�LOH�LQFHOHQGL÷LQGH��7�UNL\H
GH�\ÕOOÕN�RUWDODPD��������RUDQÕQGD�D]DOÕUNHQ�� �$%�
RUWDODPDVÕ�������RUDQÕQGD�D]DOPD�J|VWHUPLúWLU��dL]HOJH�����

%X�VRQXoODU�J|VWHUPHNWHGLU�NL��7�UNL\H
GH�NÕUVDO�Q�IXVXQ�WRSODP�Q�IXV�LoLQGHNL�RUDQÕ�YH�NÕUVDO�Q�IXVXQ�\ÕOOÕN�RUWDODPD�
GH÷LúLPL�$%�RUWDODPDVÕQD�\DNÕQ�ROXS�IDUNOÕ�ELU�VRQXo�RUWD\D�oÕNPDPÕúWÕU��

�����7�UNL\H�YH�$%
GH�+D\YDQ�6D\ÕVÕ�YH�(W�hUHWLPL�
+D\YDQFÕOÕN�VHNW|U���WDUÕPVDO��UHWLP�LoLQGH�HQ�\�NVHN�NDWPD�GH÷HU�\DUDWDQ��UHWLP�ELoLPLQLQ�\DQÕQGD��WRSOXPXQ�GHQJHOL�

EHVOHQPHVL�DoÕVÕQGDQ�GD�VRQ�GHUHFH�|QHPOL�ELU�\HUH�VDKLSWLU��g]HOOLNOH�7�UNL\H�JLEL�JHOLúPHNWH�RODQ��ONHOHUGH�GHQJHOL�EHVOHQPH�
E�\�N�ELU�|QHPH�VDKLSWLU��d�QN��EX��ONHOHUGH�JHOLU�\HWHUOL�PLNWDUGD�KD\YDQVDO��U�QOHULQ�W�NHWLPLQH�LPNDQ�YHUPHGL÷LQGHQ�YH�
KD\YDQVDO��U�QOHU�DU]ÕQÕQ�\HWHUVL]�ROPDVÕ��EX��U�QOHULQ�¿\DWODUÕQÕQ�DUWPDVÕQD�QHGHQ�ROPDNWDGÕU��'L÷HU�\DQGDQ��WDUÕPGD�X\JXODQDQ�
\DQOÕú�WDUÕPVDO�VWUDWHMLOHU�YH�\R÷XQ�úHNLOGH�\DúDQDQ�NÕUGDQ�NHQWH�J|o�ROJXVXQXQ�G�]HQVL]�VH\UL��NÕUVDO�NHVLPGH�PHYFXW�RODQ�
KD\YDQ�VD\ÕVÕQÕQ�GD�D]DOPDVÕQD�QHGHQ�RODELOPHNWHGLU��%X�QHGHQOH�oDOÕúPDGD�$%��ONHOHUL�YH�7�UNL\H
GH�����������G|QHPLQGH�
KD\YDQ�VD\ÕVÕQGD�PH\GDQD�JHOHQ�GH÷LúLPOHU�KD\YDQ�FLQVOHULQH�J|UH�LQFHOHQPLúWLU��dL]HOJH�����

����������'|QHPLQGH�7�UNL\H�YH�$%��ONHOHULQGH�E�\�N�EDú�KD\YDQODUGDQ�PDQGD�VD\ÕVÕQGDNL�JHOLúPHOHU�LQFHOHQGL÷LQGH�
ú|\OH�ELU�VRQXo�J|U�QPHNWHGLU�������\ÕOÕQGD�7�UNL\H
GH�

�������EDú�PDQGD�PHYFXW�LNHQ�������\ÕOÕQGD��������RUDQÕQGD�D]DODUDN��������EDú
D�G�úP�úW�U��7�UNL\H
GH�����������
G|QHPLQGH�PDQGD�VD\ÕVÕ�\ÕOGD�RUWDODPD�RODUDN�������RUDQÕQGD�D]DOPÕúWÕU��$\QÕ�G|QHPGH�$%��ONHOHULQGH�PDQGD�VD\ÕVÕ��������
EDú
WDQ�������
D�oÕNDUDN���������RUDQÕQGD�DUWÕú�J|VWHUPLúWLU��$%��ONHOHULQGH�\ÕOOÕN�RUWDODPD�GH÷LúLP�LVH�7�UNL\H
QLQ�DNVLQH�
������DUWÕú�úHNOLQGH�ROPXúWXU��dL]HOJH�����

��

hONH� 5HJUHV\RQ�'HQNOHPL� <ÕOOÕN�
'H÷LúLP������

.ÕUVDO�1�IXVXQ�7RSODP�
1�IXV�øoLQGHNL�3D\Õ��������

.ÕUVDO�1�IXVXQ�7RSODP�
1�IXV�øoLQGHNL�3D\Õ��������

7�UNL\H� < ��������������������W� ������ ������ ������
$%�2UW�� < ���������������������W� ������ ������ �����

�.D\QDN��7hø.��)$2�YH�:RUOGEDQN�ND\QDNODUÕQGDQ�DOÕQDQ�YHULOHU�LOH�WDUDIÕPÕ]FD�KHVDSODQPÕúWÕU��

dL]HOJH����7�UNL\H�YH�$%
GH�.ÕUVDO�1�IXVXQ�'H÷LúLPL������������

0DQGD�6D\ÕVÕ�

hONH� 5HJUHV\RQ�'HQNOHPL� <ÕOOÕN�'H÷LúLP����� (QGHNV����������� �����

7�UNL\H� < �������������������W� ������ ������
$%�2UWDODPDVÕ�� < ������������������W� ����� �������

6Õ÷ÕU�6D\ÕVÕ�

7�UNL\H� < ��������������������W� ������ ������
$%�2UWDODPDVÕ� < ���������������������W� ������ ������

.HoL�6D\ÕVÕ�
7�UNL\H� < ��������������������W� ������ ������
$%�2UWDODPDVÕ� < ��������������������W� ������ �������

.R\XQ�6D\ÕVÕ�
7�UNL\H� < ��������������������W� ������ ������
$%�2UWDODPDVÕ� < ���������������������W� ������ ������

.D\QDN��7hø.�����H��7hø.�������)$2�����E�GHQ�HOGH�HGLOHQ�YHULOHU�NXOODQÕODUDN�WDUDIÕPÕ]FD�KHVDSODQPÕúWÕU��

dL]HOJH����7�UNL\H�YH�$%
GH�+D\YDQ�6D\ÕODUÕQGD��%Dú��0H\GDQD�*HOHQ�'H÷LúLP������������

7�UNL\H�YH�$%�hONHOHULQGH�.ÕUPÕ]Õ�(W�hUHWLPLQGH�øúJ�F��9HULPOLOL÷LQLQ�.DUúÕODúWÕUÕOPDVÕ



7�UNL\H
GH������\ÕOÕQGD�VÕ÷ÕU�VD\ÕVÕ����������EDú�ROXS������\ÕOÕQGD����������EDúD�G�úP�úW�U�� �'ROD\ÕVÕ\OD�VÕ÷ÕU�VD\ÕVÕ�
�����\ÕOÕQD�QD]DUDQ������\ÕOÕQGD�������RUDQÕQGD�D]DOPD�J|VWHUPLúWLU��'|QHP�ER\XQFD�\ÕOOÕN�RUWDODPD�D]DOPD�������RUDQÕQGD�
JHUoHNOHúPLúWLU��7�UNL\H
GHNL�VÕ÷ÕU�VD\ÕVÕ�|]HOOLNOH�����������G|QHPLQGH�NDGHPHOL�RODUDN�D]DOPÕú�������\ÕOÕQGDQ�VRQUD�LVH�\DYDú�
GD�ROVD�ELU�DUWÕú�WUHQGLQH�JLUPLúWLU���$QFDN�EXQD�UD÷PHQ������\ÕOÕQGD�ELOH�VÕ÷ÕU�VD\ÕVÕ������\ÕOÕQGDNL�VD\Õ\D�XODúDPDPÕúWÕU��$%
GH�
VÕ÷ÕU�VD\ÕVÕ� �����������G|QHPLQGH�|QHPOL�ELU�D]DOPD�WUHQGL�J|VWHUPLúWLU�������\ÕOÕQGD�����������EDú�RODQ�VÕ÷ÕU�VD\ÕVÕ������
\ÕOÕQGD����������EDú
D�G�úP�ú�ROXS��������RUDQÕQGD�D]DOPD�J|VWHUPLúWLU��'|QHP�ER\XQFD�\ÕOOÕN�RUWDODPD�GH÷LúLP�LVH�������
RUDQÕQGD�D]DOPD�úHNOLQGH�ROPXúWXU�� �%�W�Q�EX�VRQXoODUD�J|UH�JHUHN�7�UNL\H
GH�YH�JHUHNVH�$%��ONHOHUL�RUWDODPDVÕ�RODUDN�VÕ÷ÕU�
VD\ÕVÕQGD�D]DOPDQÕQ�ROGX÷X��D]DOÕúÕQ�LVH�$%
GH�7�UNL\H
GHQ�GDKD�ID]OD�ROGX÷X�EHOLUOHQPLúWLU��

7�UNL\H
GH� ����� \ÕOÕQGD� ��������� EDú� NHoL� PHYFXW� LNHQ� ����� \ÕOÕQGD� ��������� EDú
D� G�úP�úW�U�� ����� \ÕOÕ� WHPHO�
DOÕQGÕ÷ÕQGD������\ÕOÕQGD�NHoL�VD\ÕVÕ��������RUDQÕQGD�D]DOPÕúWÕU��<ÕOOÕN�RUWDODPD�D]DOÕú�LVH�������RODUDN�JHUoHNOHúPLúWLU��$%�
�ONHOHUL� LoLQ�NHoL�VD\ÕVÕ� LQFHOHQGL÷LQGH����������� �G|QHPLQGH�������RUDQÕQGD�DUWÕú�J|VWHUPLúWLU��$QFDN�W�P�\ÕOODU�GLNNDWH�
DOÕQGÕ÷ÕQGD�NHoL�VD\ÕVÕ�$%��ONHOHULQGH�\ÕOGD�RUWDODPD�RODUDN�������RUDQÕQGD�D]DOPÕúWÕU��%X�VRQXoODUD�J|UH�$%��ONHOHULQGH�NHoL�
VD\ÕVÕQGD�oRN�|QHPOL�ELU�GH÷LúLNOL÷LQ�J|U�OPHGL÷L�V|\OHQHELOLU��

� 'L÷HU�ELU� N�o�N�EDú�RODQ�NR\XQ� VD\ÕVÕ� JHUHN�$%�YH�JHUHNVH�7�UNL\H
GH� � �����\ÕOÕQGDQ� LWLEDUHQ�NDGHPHOL� RODUDN�
D]DOPÕúWÕU��%X�D]DOÕú������\ÕOÕQD�NDGDU�GHYDP�HWPLú�YH������\ÕOÕQGDQ�VRQUD�\DYDú�\DYDú�DUWÕú�H÷LOLPL�J|VWHUPLúWLU�������\ÕOÕQGD�$%�
��
GHNL�NR\XQ�VD\ÕVÕ�7�UNL\H
GHNL�NR\XQ�VD\ÕVÕQÕQ������NDWÕ�LNHQ������\ÕOÕQGD������NDWÕQD�oÕNPÕúWÕU��7�UNL\H
GH�NR\XQ�VD\ÕVÕQGD�
����������G|QHPLQGH�\ÕOOÕN�RUWDODPD�RODUDN�������RUDQÕQGD�D]DOÕú�JHUoHNOHúPLú��D\QÕ�G|QHPGH�$%��ONHOHULQGH�LVH�D]DOÕú�������
ROPXúWXU��7�UNL\H
GH������\ÕOÕQD�J|UH������\ÕOÕQGD�NR\XQ�VD\ÕVÕ��������RUDQÕQGD�D]DOÕUNHQ�$%��ONHOHULQGH��������RUDQÕQGD�
D]DOPD�ROPXúWXU�

7�UNL\H�YH�$%
GH�E�\�N�EDú�YH�N�o�N�EDú�KD\YDQODUÕQ�VD\ÕVÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�LOH�LOJLOL�YHULOHU�dL]HOJH��
GH�YHULOPLúWLU��

�����\ÕOÕQD�QD]DUDQ������\ÕOÕQGD�7�UNL\H
GH�WRSODP�E�\�N�EDú�KD\YDQ�VD\ÕVÕ�������YH�N�o�N�EDú�KD\YDQ�VD\ÕVÕ�GD��������
RUDQÕQGD�D]DOÕUNHQ�\ÕOOÕN�RUWDODPD�D]DOÕú�E�\�N�EDú�GD�������YH�N�o�N�EDú�GD�������RUDQÕQGD�JHUoHNOHúPLúWLU��$%�GH�LVH�D\QÕ�
G|QHPGH�E�\�N�EDú�KD\YDQODUGD��������YH�N�o�N�EDú�KD\YDQODUGD��������RUDQÕQGD�D]DOPD�ROXUNHQ�\ÕOOÕN�RUWDODPD�D]DOÕú�E�\�N�
EDú�KD\YDQODUGD�������YH�N�o�N�EDú�KD\YDQODUGD�������RUDQÕQGD�JHUoHNOHúPLúWLU�

g]HOOLNOH� ����
OL� \ÕOODUGD� G�Q\DQÕQ� JHOLúPLú� �ONHOHULQ� NHQGLOHUL� LoLQ� \HQL� SD]DU� DUD\ÕúODUÕ� YH� PHYFXW� SD]DUODUÕQ�
JHQLúOHWLOPHVL�DPDFÕ\OD� WDUÕPGD�NHQGL�NHQGLQH�\HWHUOL��ONHOHULQ� Lo��UHWLPOHULQL�GHVWHNOHPH�DGÕ�DOWÕQGD�oHúLWOL�P�GDKDOHOHUGH�
EXOXQGXNODUÕ�ELU�JHUoHNWLU��g]HOOLNOH�$%'�YH�$%��ONHOHUL�E�\�N�VWRNODU�ROXúDQ�ELWNLVHO�YH�KD\YDQVDO��U�QOHUL�LoLQ�7�UNL\H�EHQ]HUL�
�ONHOHUH�EX��U�QOHUL�VDWPDN�LoLQ�\XUW�LoLQGH�EX��U�QOHULQ�¿\DWODUÕQÕ�DUWWÕUÕFÕ�HWNLOHU�\DUDWPÕúODUGÕU��%XQXQ�VRQXFXQGD�\XUW�GÕúÕQGDQ�
ELWNLVHO�YH�KD\YDQVDO��U�QOHULQ�LWKDODWÕ�V|]�NRQXVX�ROPXúWXU��g]HOOLNOH�������\ÕOÕQGDQ�VRQUD��KD\YDQVDO��UHWLPGHNL�\HWHUVL]OL÷LQ�
JLGHULOPHVLQGH�LWKDODW�|QHPOL�ELU�VHoHQHN�RODUDN�J|U�OPH\H�EDúODPÕúWÕU�'�Q\D�JÕGD��UHWLP�YH�WLFDUHWLQGHNL�GDOJDODQPDODU��EDúÕ�
ERú�LWKDODWÕQ�KD\YDQVDO��UHWLPH�ROXPVX]�HWNLOHULQLQ�E�\�PHVLQH�QHGHQ�ROPXúWXU��2YDOÕ��������� �%X�X\JXODPDODU�\XUW�LoLQGHNL�
�UHWLFLOHULQ�UHNDEHW�HGHPHPHVLQH�YH�GROD\ÕVÕ\OD�VHNW|UGHQ�X]DNODúPDODUÕQD�QHGHQ�ROPXúWXU��7hø.
LQ�YHULOHULQH�J|UH�7�UNL\H
GH�
�����\ÕOÕ�ED]�DOÕQGÕ÷ÕQGD�VÕ÷ÕU�VD\ÕVÕ�LQGHNVL������GD���
\D������
GD���
\D�G�úHUNHQ�D\QÕ�GH÷HUOHU�NR\XQGD����YH����RODUDN�
JHUoHNOHúPLúWLU�� �7�UNL\H������������\ÕOODUÕ�DUDVÕQGD��2UWDGR÷X��ONHOHULQH�\ÕOGD���������PLO\RQ�GRODUOÕN�NÕUPÕ]Õ�HW�LKUDFDWÕ�
JHUoHNOHúWLULU�LNHQ������\ÕOÕ�LoHULVLQGH�\DSÕODQ�GDPÕ]OÕN�LWKDODWÕ�������\ÕOÕQGD�EDúOD\DQ�NDVDSOÕN�KD\YDQ�YH�HW�LWKDODWODUÕ��N�o�NEDú�
KD\YDQ�VD\ÕODUÕPÕ]GD�oRN�GDKD�ID]OD�ROPDN��]HUH�KD\YDQ�VD\ÕODUÕQGD�KÕ]OÕ�ELU�G�ú�ú�\DúDQPDVÕQD�QHGHQ�ROPXúWXU��.DUDNXú��
�������'L÷HU�\DQGDQ�\XUW�GÕúÕQGDQ�JHWLULOHQ�FDQOÕ�KD\YDQODU�LoLQ�X\JXQ�EDUÕQPD�YH�EHVOHQPH�NRúXOODUÕQÕQ�VD÷ODQDPDPDVÕ�EX�
KD\YDQODU� LoLQ� WHNQLN� YH� HNRQRPLN� GHVWHNOHULQ� YHULOPHPHVL� VRQXFX� oR÷XQOX÷X� WHOHI� ROPXú� YH\D� NDVDSODUGD� NHVLOPLúWLU��
8\JXODQDQ�EX�SROLWLNDODU�ELU�\DQGDQ�\XUW�LoLQGHNL�KD\YDQ�VD\ÕVÕQÕ�D]DOWÕUNHQ�GL÷HU�\DQGDQ�7�UNL\H
QLQ�EDúND��ONHOHULQ�JHUHN�FDQOÕ�
KD\YDQ�YH�JHUHNVH�KD\YDQVDO��U�QOHUL�LoLQ�|QHPOL�ELU�SD]DU�KDOLQH�JHOPHVLQH�QHGHQ�ROPXúWXU����

7�UNL\H
GH�KD\YDQFÕOÕN�SROLWLNDODUÕ�GHQLOLQFH�LON�DNOD�JHOHQ�VÕ÷ÕU�LOH�LOJLOL�SROLWLNDODU�ROPDNWDGÕU��%X�ROJX�7�UNL\H
GH�NR\XQ�
YH�NHoL�VD\ÕVÕQÕQ�D]DOPDVÕQGD�E�\�N�ELU�HWNL\H�VDKLSWLU��%|\OHFH�NR\XQ�YH�NHoL��UHWLPL�LKPDO�HGLOPLú�YH�E�\�N�|Oo�GH�N�o�N�EDú�
KD\YDQ�VD\ÕVÕ�\RN�ROPXúWXU��7�UNL\H
GH������\ÕOÕQGD�WRSODP�KD\YDQ�YDUOÕ÷ÕQÕQ�\DNODúÕN�RODUDN����
VLQL�VÕ÷ÕU�YH����
XQX�NR\XQ�
ROXúWXUXU� LNHQ�� ����� \ÕOÕQGD� VÕ÷ÕU
ÕQ� SD\Õ����
H� oÕNDUNHQ�� NR\XQXQ� SD\Õ����
H� G�úP�úW�U��<LQH� WDUÕPVDO� GHVWHNOHU� LoLQGH�

��

7RSODP�%�\�N�%Dú�+D\YDQ�6D\ÕVÕ��

hONH� 5HJUHV\RQ�'HQNOHPL� <ÕOOÕN�'H÷LúLP������ (QGHNV����������� �����

7�UNL\H� < ��������������������� ������ ������
$%�2UWDODPDVÕ� < ����������������������� ������ ������

7RSODP�.�o�N�%Dú�+D\YDQ�6D\ÕVÕ�
7�UNL\H� < ���������������������� ������ ������
$%�2UWDODPDVÕ� < ���������������������� ������ ������

dL]HOJH����$%�YH�7�UNL\H
GH�%�\�N�YH�.�o�N�%Dú�+D\YDQ�6D\ÕVÕQGDNL�'H÷LúLP������������

.D\QDN��7hø.�YH�)$2
GDQ�DOÕQDQ�YHULOHUGHQ�\DUDUODQÕODUDN�WDUDIÕPÕ]FD�KHVDSODQPÕúWÕU�

ùLPúHN���7DUÕP�(NRQRPLVL�'HUJLVL�������������



��

KD\YDQVDO� GHVWHNOHU� VRQ� \ÕOODUGD� L\LOHúWLULOPH\H� oDOÕúÕOVD� GD�$%� �ONHOHUL� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� VRQ� GHUHFH� G�ú�N� G�]H\GH�
NDOPDNWDGÕU��

7�UNL\H
GH�KDYDQ�VD\ÕVÕQÕQ�V�UHNOL�D]DOGÕ÷Õ�ELU�JHUoHNWLU��+D\YDQ�VD\ÕVÕQGDNL�GH÷LúLNOLNOHU�YH�PHYFXW�GXUXP�KD\YDQFÕOÕN�
VHNW|U�Q�Q�JHOLúPLúOL÷L�NRQXVXQGD�ELU� �¿NLU�YHUVH�GH�KD\YDQVDO��U�QOHULQ�PHYFXW�GXUXPXQXQ�GH÷HUOHQGLULOPHVL�DoÕVÕQGDQ�WHN�
EDúÕQD�\HWHUOL�GH÷LOGLU���6D\JÕQ�YH�'HPLUEDú���������+D\YDQ�VD\ÕVÕQÕQ�D]DOPDVÕQD�QD]DUDQ�KD\YDQVDO��U�QOHULQ�YHULPOHULQGHNL�
DUWÕú�VRQXFX�GDKD�D]�KD\YDQOD�GDKD�ID]OD�KD\YDQVDO��U�Q�HOGH�HWPHPL]�P�PN�QG�U��%X�QHGHQOH�KD\YDQVDO��U�QOHULQ��UHWLPLQLQ�GH�
GLNNDWH�DOÕQPDVÕ�JHUHNPHNWH�ROXS�oDOÕúPDGD��KD\YDQVDO��U�QOHUGHQ�NÕUPÕ]Õ�HW�HOH�DOÕQPÕúWÕU�

7�UNL\H
GH������\ÕOÕQGD�NÕUPÕ]Õ�HW��UHWLPL�LoHULVLQGH�PDQGD�HWLQLQ�SD\Õ�������LNHQ������\ÕOÕQGD������
H�G�úP�úW�U��%X�
ROJX�dL]HOJH��
GHNL�PDQGD�VD\ÕVÕQGDNL�D]DOPDQÕQ�ELU�VRQXFX�RODUDN�RUWD\D�oÕNPÕúWÕU�������\ÕOÕQGD�������WRQ�RODQ�PDQGD�HWL�
�UHWLPL�������\ÕOÕQGD�����WRQD�G�úHUHN��������RUDQÕQGD�D]DOPÕú�YH�\ÕOOÕN�RUWDODPD�D]DOÕú��������RUDQÕQGD�JHUoHNOHúPLúWLU�
�dL]HOJH������$%��ONHOHULQGH�LVH�PDQGD�HWL�������\ÕOÕQD�QD]DUDQ������\ÕOÕQGD������RUDQÕQGD�DUWPÕú�ROXS�\ÕOOÕN�RUWDODPD�DUWÕú�RUDQÕ�
�����ROPXúWXU�

7�UNL\H
GH������\ÕOÕQGD�WRSODP�NÕUPÕ]Õ�HW��UHWLPL�LoHULVLQGH�VÕ÷ÕU�HWLQLQ�SD\Õ���������LNHQ�������\ÕOÕQGD�EX�RUDQ�������
D�
oÕNPÕúWÕU�� %X� \�]GHQ� 7�UNL\H
GH� KD\YDQFÕOÕN� GHQLOGL÷LQGH� LON� DNOD� JHOHQ� VÕ÷ÕU�� KD\YDQVDO� �UHWLP� GHQLOGL÷LQGH� GH� VÕ÷ÕU� HWL�
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dL]HOJH� �
GH� J|U�OHFH÷L� �]HUH�7�UNL\H
GH� NÕUPÕ]Õ� HW� �UHWLP� HQGHNVL� ����� \ÕOÕQGDQ� ����� \ÕOÕQD� NDGDU� � N�o�N� DUWÕúODU�
J|VWHUPLú�ROXS��DVÕO�DUWÕúODU������\ÕOÕQGDQ�VRQUD�ROPXúWXU��'|QHP�LoHULVLQGH�NÕUPÕ]Õ�HW��UHWLPL�\ÕOOÕN�RUWDODPD�������RUDQÕQGD�
DUWDUNHQ�� �WDUÕPVDO�LVWLKGDP�LVH�������RUDQÕQGD�D]DOÕú�J|VWHUPLúWLU�� �7�UNL\H
GH�NÕUPÕ]Õ�HW��UHWLPLQGHNL�LúJ�F��YHULPOLOL÷LQGHNL�
DVÕO�DUWÕúÕQ������\ÕOÕQGDQ�VRQUD�EDúODGÕ÷Õ�GD�ELU�JHUoHNWLU������������G|QHPLQGH�LúJ�F��YHULPOLOL÷L�\DNODúÕN�RODUDN�\ÕOOÕN�RUWDODPD�
������FLYDUÕQGD�DUWÕú�J|VWHUPLúWLU��dL]HOJH�����

.ÕUPÕ]Õ�HW��UHWLPLQGHNL�LúJ�F��YHULPOLOL÷LQLQ�DUWPDVÕQGDNL�HQ�|QHPOL�IDNW|U��ELU�\DQGDQ�WDUÕPVDO�LVWLKGDP�D]DOÕUNHQ��GL÷HU�
\DQGDQ�|]HOOLNOH������\ÕOÕQGDQ�VRQUD�HW��UHWLPLQGHNL�|QHPOL�DUWÕúODUGÕU�GHQLOHELOLU����

$%��ONHOHULQGH�NÕUPÕ]Õ�HW��UHWLPLQGHNL� LúJ�F��YHULPOLOL÷L�\ÕOGD�RUWDODPD������RUDQÕQGD�DUWÕú�J|VWHUPLúWLU��.ÕUPÕ]Õ�HW�
�UHWLPLQGHNL�HQ�\�NVHN�DUWÕú�����HULOHUH�J|UH�7�UNL\H
GH�NÕUPÕ]Õ�HW��UHWLPLQGHNL�LúJ�F��YHULPOLOL÷L�$%��ONHOHULQH�QD]DUDQ�GDKD�
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GD�NÕUPÕ]Õ�HW��UHWLPLQGH�
LúJ�F��YHULPOLOL÷L�D]DOÕú�J|VWHUPLúWLU��
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GLQDPLNOHULQL� J|VWHUPHNWH�� NDUúÕODúWÕUPD� DoÕVÕQGDQ� HNVLN� ROPDNWDGÕU�� �$%� �ONHOHUL� LOH�7�UNL\H
GHNL� NDUúÕODúWÕUPD\Õ� WDUÕPGD�
LVWLKGDP�HGHQ�NLúL�EDúÕQD�NÕUPÕ]Õ�HW��UHWLPLQL�LQFHOH\HUHN�\DSDELOLUL]��%X�DPDoOD�JHUHN�$%��ONHOHULQGH�YH�JHUHNVH�7�UNL\H
GH�
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GH�WDUÕPGD�LVWLKGDP�HGLOHQ�ELU�
NLúLQLQ� �UHWWL÷L� NÕUPÕ]Õ� HW� PLNWDUÕ� 7�UNL\H
QLQ� � � ����� NDWÕ� GÕU�� hONHOHU� LWLEDUÕ� LOH� LQFHOHQGL÷LQGH� %XOJDULVWDQ�� 5RPDQ\D� YH�
0DFDULVWDQ
GD� ����� \ÕOÕ� LWLEDUÕ� LOH� WDUÕPGD� LVWLKGDP� HGLOHQ� NLúL� EDúÕQD� HW� �UHWLPL�7�UNL\H
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7�UNL\H
GH� G�Q\DGDNL� JHQHO� H÷LOLPGH� ROGX÷X� JLEL� |]HOOLNOH� ����
OL� \ÕOODUOD� ELUOLNWH� ED]HQ� NHQWOHULQ� oHNLFLOL÷L�� ED]HQ�
N|\OHULQ�LWLFLOL÷L�GHGL÷LPL]�ELU�WDNÕP�IDNW|UOHULQ�HWNLVL�LOH�N|\GHQ�NHQWH��\DQL�WRSUDNWDQ�IDEULND\D�PLVDOL�J|o�ROJXVX�\DúDQPD\D�
EDúODPÕú�YH�J�Q�P�]GH�GH�GHYDP�HWPHNWHGLU��6RQXoWD�� G�Q\D�Q�IXVXQXQ�|QHPOL� ELU� oR÷XQOX÷X�NHQWOHUGH�\DúDUNHQ�� NÕUVDO�
NHVLPGH�Q�IXV�JHUHN�QLVSL�YH�JHUHNVH�PXWODN�RODUDN�D]DOPD\D�EDúODPÕúWÕU��'�Q\DGDNL�EX�J|o�ROJXVX�|\OH�ELU�ER\XWD�JHOPLú�NL��
JHoPLúWH�WDUÕP�VHNW|U�Q�Q�HQ�|QHPOL��UHWLP�IDNW|U��RODUDN�NDEXO�HWWL÷LPL]�WRSUDN��EX�J�Q�WDUÕP�GÕúÕ�VHNW|UOHULQ�HQ�|QHPOL��UHWLP�
DUDFÕGÕU�GHQLOPH\H�EDúODQPÕúWÕU��

hONHOHULQ� \D� GD� \|QHWLPOHULQ� P�GDKDOH� HWPHNWH� HQ� oRN� VÕNÕQWÕ� oHNWLNOHUL� DODQ� GHPRJUD¿N� \DSÕGÕU��$QFDN� EX� ROJX��
GHPRJUD¿N�\DSÕGDNL�GH÷LúLPLQ�ROXúWXUDFD÷Õ�VRUXQODUÕ�JLGHUPHN�P�PN�Q�GH÷LOGLU��úHNOLQGH�DOJÕODQPDPDOÕGÕU��%X�oDOÕúPDQÕQ�
|QHPOL�EDúOÕNODUÕQGDQ�ELULVL�GH�NÕUGDQ�NHQWH�J|o�Q��UHWLP��]HULQGH�\DUDWDELOHFH÷L��U�Q�D]DOPDVÕ�JLEL�VRUXQODUÕQ��UHWLPGHNL�YHULP�
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GH�Q�IXV�GDKD�KÕ]OÕ�ELU�
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LQFHOHQGL÷LQGH�� 7�UNL\H
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�ONHOHULQGH�GH�PDQGD� �%XIIDOR��GÕúÕQGD�KD\YDQ�VD\ÕVÕQÕQ�D]DOGÕ÷Õ�DQFDN�D]DOÕú�RUDQÕQÕQ�7�UNL\H
GHQ�GDKD�D]�ROGX÷X�RUWD\D�
oÕNPÕúWÕU��+D\YDQ�VD\ÕVÕQGDNL�D]DOPDQÕQ�NÕUPÕ]Õ�HW��UHWLPLQH�QH�|Oo�GH�HWNL�HWWL÷L�LQFHOHQGL÷LQGH�7�UNL\H
GH�PDQGD�HWLQGH�D]DOÕú�
ROXUNHQ��$%��ONHOHULQGH�DUWÕú�\DúDQPÕú��VÕ÷ÕU�HWLQGH�LVH�7�UNL\H
GH�DUWÕú�\DúDQÕUNHQ��$%��ONHOHULQGH�D]DOÕú�V|]�NRQXVX�ROPXúWXU��
.R\XQ�YH�NHoL�HWL��UHWLPLQGH�JHUHN�7�UNL\H
GH�YH�JHUHNVH�$%��ONHOHULQGH�D]DOÕú�V|]�NRQXVX�ROPXúWXU��$QFDN�EXUDGD�GLNNDWL�oHNHQ�
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$%�2UWDODPDVÕ� ���� ���� ���� ���� ���� ���� ���� ���� ����
øUODQGD� ����� ����� ����� ����� ����� ����� ����� ����� �����
%HOoLND�/�NVHPEXUJ� ����� ����� ����� ����� ����� ����� ����� ����� �����

øQJLOWHUH� ����� ����� ����� ����� ����� ����� ����� ����� �����
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GHNL�DUWÕúODUÕQ�DVOÕQGD������YH�KDWWD������\ÕOÕQGDQ�VRQUD�PH\GDQD�JHOPHVLGLU��$%��ONHOHULQGH�LVH�DUWÕú�
YH\D�D]DOÕúODU�]DPDQ�LoHULVLQGH�\DYDú�\DYDú�ROXúPXúWXU��7�UNL\H
GH�|]HOOLNOH�NUL]�G|QHPOHULQGH�WDUÕP�VHNW|U�QGHNL�GHVWHNOHULQ�
D]DOWÕOPDVÕ�KD\YDQFÕOÕN�VHNW|U�Q���GROD\ÕVÕ\OD�GD�HW��UHWLPLQL�|QHPOL�|Oo�GH�HWNLOHPHNWHGLU��gUQH÷LQ����2FDN������LVWLNUDU�
WHGELUOHUL�LOH�EDúWD�NDVDSOÕN�KD\YDQ�YH�HW�ROPDN��]HUH�ED]Õ�KD\YDQVDO��U�QOHULQ�GHVWHNOHPH�NDSVDPÕQGDQ�oÕNDUÕOPDVÕ��PHYFXW�
KD\YDQ� VD\ÕVÕQÕQ� |QHPOL� |Oo�GH� D]DOPDVÕ� LOH� VRQXoODQPÕúWÕU�� %X� X\JXODPDQÕQ� VRQXFX� RODUDN� 7�UNL\H
GH� EDúWD� N�o�N� EDú�
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���

�7.'.�,3$5'�$MDQVÕ��WDUDIÕQGDQ�VD÷ODQDFDNWÕU��
/LWHUDW�UGH�� /($'(5� \DNODúÕPÕQÕQ� WHPHO� |]HOOLNOHULQLQ� YH� EX� \DNODúÕPD� LOLúNLQ� $%� WHFU�EHVLQLQ� GH÷HUOHQGLULOGL÷L�

oDOÕúPDODU�EXOXQPDNWDGÕU��%XQXQ�\DQÕ�VÕUD������\ÕOÕ�LWLEDUL\OH�$%
\H��\H�RODQ��ONHOHULQ�WHFU�EHOHULQLQ�LUGHOHQGL÷L�oDOÕúPDODUÕQ�
D÷ÕUOÕNWD�ROGX÷X�J|U�OPHNWHGLU��%XQODUÕQ�ED]ÕODUÕQD�DúD÷ÕGD�\HU�YHULOPHNWHGLU��

0DXUHO� �������� 0DFDULVWDQ�� 3RORQ\D� YH� dHN� &XPKXUL\HWL
QLQ� ���������� \ÕOODUÕ� DUDOÕ÷ÕQGD� /($'(5� \DNODúÕPÕ�
X\JXODPDVÕQÕ�GH÷HUOHQGLUGL÷L�VDKD�oDOÕúPDVÕQD�GD\DQDQ�DUDúWÕUPDVÕQGD��X\JXODPD�DúDPDVÕQGD�\HUHO�\|QHWLPOHULQ��VWWHQ�DOWD�
GR÷UX�\DNODúÕPÕQÕQ�EDVNÕQOÕ÷Õ�LOH�DúD÷ÕGDQ�\XNDUÕ\D�GD\DQDQ�/($'(5�\DNODúÕPÕ�DUDVÕQGDNL�WHPHO�oHOLúNL\H�GLNNDW�oHNHUNHQ��
7ROLü� YH� DUN�� �������� +ÕUYDWLVWDQ
GD� /($'(5� \DNODúÕPÕ� X\JXODQPDVÕQÕQ� |Q�QGHNL� SRWDQVL\HO� WHKGLWOHUL� DUDúWÕUPÕúODUGÕU��
dDOÕúPDODUÕQGD��+ÕUYDWLVWDQ
ÕQ�E|OJHVHO�RODUDN�NÕUVDO�ND\QDNODU�YH�HNRQRPLN�J�o�DoÕVÕQGDQ�E�\�N�IDUNOÕOÕNODU�J|VWHUHQ�ELU��ONH�
ROGX÷X�EHOLUWHUHN�PLNUR�E|OJHOHULQ�]D\ÕÀÕNODUÕQÕQ�WHúKLVL�YH�NDONÕQPD�|QFHOLNOHULQLQ�EHOLUOHQPHVL�LoLQ�REMHNWLI�J|VWHUJHOHUL�WHPHO�
DODQ�LOHUL�ELOLPVHO�DUDúWÕUPDODUÕQ�WHúYLN�HGLOPHVL�|QHULOPHNWHGLU��

/RãĢiN� YH� +XGHþNRYi� �������� NÕUVDO� NDONÕQPD� SURJUDPODUÕQÕQ� |Q� HWNLOHULQLQ� GH÷HUOHQGLULOPHVL� LoLQ� \HQL� \|QWHP�
DUD\ÕúODUÕQÕQ�DUND�SODQÕQD�\HU�YHUGLNOHUL� oDOÕúPDODUÕQGD��NÕUVDO�NDONÕQPD�DUDoODUÕQGDQ�ELUL�RODQ�/($'(5�\DNODúÕPÕQÕQ�dHN�
&XPKXUL\HWL
QGHNL�|Q�HWNLOHULQLQ�GH÷HUOHQGLULOPHVL�LoLQ�NXOODQÕODELOHFHN�LoHULN�DQDOL]LQLQ�LUGHOHQPHVL�DPDoODQPDNWDGÕU��

øoHULN� DQDOL]L�� E|OJHOHU� DUDVÕQGDNL� HQ� L\L� X\JXODPDODUÕQ� DNWDUÕPÕQÕ� YH� D\UÕFD�/($'(5��� \DNODúÕPÕ� YH� EX� JLULúLPGH�
X\JXODQDQ�SURMHOHU�KDNNÕQGD�KDONÕQ�ELOJL�ELULNLPLQL�\DQVÕWPDNWDGÕU��dDOÕúPDODUÕQGD��\HUHO�H\OHP�JUXSODUÕQÕQ�ED]ÕODUÕQÕQ�úHIIDÀÕN�
YH�NDPXVDO�KHVDS�YHUHELOPH�VRUXPOXOX÷XQXQ�oRN�\�NVHN�G�]H\GH�ROPDGÕ÷ÕQÕ�YH�oLIWoLOHULQ�\|QHWLPLQGH�RODQ�SURMH�VD\ÕVÕQÕQ�D]�
ROGX÷XQX�WHVSLW�HWPLúOHUGLU��

6WR\DQRYD���������%XOJDULVWDQ
GD�����
GHQ�EHUL�X\JXODQPDNWD�RODQ�/($'(5�\DNODúÕPÕQÕQ�\HUHO�H\OHP�JUXSODUÕQÕQ�\HUHO�
NDONÕQPD� VWUDWHMLOHULQL� KD]ÕUODPD� V�UHFLQGH� NDUúÕODúWÕNODUÕ� SUREOHPOHUOH� LOJLOL� oDOÕúPDVÕQGD�� \HUHO� H\OHP� JUXSODUÕ� DoÕVÕQGDQ�
VWUDWHMLQLQ�ELU�E�W�Q�RODUDN�KD]ÕUODQPDVÕQÕQ�SUREOHP�\DUDWPDGÕ÷ÕQÕ�IDNDW�\HUHO�H\OHP�JUXSODUÕQD�NDWÕOÕPGD�EXOXQDQ�YH�SURMHOHUGH�
OLGHU�URO�R\QD\DQ�EHOHGL\HOHULQ�H÷LWLP�LKWL\DoODUÕ�EXOXQGX÷XQX���EX�VRUXQXQ�VLYLO�WRSOXP�|UJ�WOHULQLQ�NDWÕOÕPÕ�LOH�DúÕODELOHFH÷LQL��
VLYLO�WRSOXP�|UJ�WOHULQLQ�WHPVLOFLOHUL�DoÕVÕQGDQ�NDONÕQPD�VWUDWHMLOHULQLQ�KD]ÕUODQPDVÕQÕQ�]RU�ROGX÷XQX��EXQODUÕQ�ELU�NÕVPÕQÕQ�|Q�
|GHPH�\DSDPDPDVÕ�QHGHQL\OH�\DúDGÕ÷Õ�¿QDQVDO�VÕNÕQWÕODUÕQ�SURMHOHUL�]RUD�VRNWX÷XQX�EHOLUOHPLúWLU��

7XUHN� 5DKRYHDQX� �������� 5RPDQ\D
GD� ���������� G|QHPLQGH� /($'(5� \DNODúÕPÕ� X\JXODPDODUÕQD� \HU� YHUGL÷L�
oDOÕúPDVÕQGD��/($'(5�\DNODúÕPÕQÕQ�JHQHO�|]HOOLNOHUL�LOH�\HUHO�H\OHP�JUXSODUÕQÕQ�OLVWHVLQL�YH�PHNDQVDO�GHPRJUD¿N�|]HOOLNOHULQL�
VXQDUNHQ�3kUMROHDQX���������$YUXSD�%LUOL÷L
QGH�/($'(5�\DNODúÕPÕQÕQ�JHOLúLPLQL�LQFHOHGL÷L�oDOÕúPDVÕQGD������������G|QHPL�
/($'(5� \DNODúÕPÕ� X\JXODPDODUÕQÕQ� 6:27� DQDOL]LQH� YH� ���������� G|QHPL� LoLQ� SHUVSHNWL¿QH� \HU� YHUPLúWLU�� /($'(5�
\DNODúÕPÕQÕQ�EXJ�QH�NDGDUNL�X\JXODPDODUÕQÕQ�\HUHOLQ�JHOLúLPLQGH�E�\�N�IDUNOÕOÕNODU�\DUDWWÕ÷Õ��\HUHO�VRUXQODUD�LQRYDWLI�o|]�POHU�
�UHWLOPHVLQL�WHúYLN�HWWL÷L��\HUHOLQ�LKWL\DoODUÕQD�\|QHOLN�\HQL�PHWRWODUÕQ�JHOLúWLULOPHVL�YH�\HUHO�NDSDVLWHVLQLQ�]HQJLQOHúWLULOPHVLQL�
VD÷ODGÕ÷Õ�EHOLUWLOPLúWLU��

0}WWH�YH�DUN����������(VWRQ\D
GD�NÕUVDO�NDONÕQPDQÕQ�VWUDWHMLN�SODQODPDVÕ�YH�/($'(5�\DNODúÕPÕQÕQ�X\JXODQPDVÕ�LOH�LOJLOL�
/($'(5� \DNODúÕPÕQÕQ� \HGL� WHPHO� XQVXUXQGDQ� KDQJLVLQLQ� GDKD� |QH� oÕNWÕ÷Õ� YH� SURMHOHULQ� KD\DWD� JHoLULOPHVL� \ROX\OD� \HUHO�
NDONÕQPD� VWUDWHMLOHULQLQ� X\JXODQPDVÕQÕQ� VRV\DO� LQRYDV\RQ� XQVXUXQX� QDVÕO� HWNLOHGL÷L� úHNOLQGHNL� LNL� VRUX\D� RGDNODQGÕNODUÕ�
oDOÕúPDODUÕQGD��HQ�ID]OD�HQHUML�YH�ND\QD÷ÕQ�\HUHO�NDPX�|]HO�VHNW|U�RUWDNOÕ÷Õ�YH�\HUHO�RUWDNOÕN�D÷ODUÕQÕQ��/$*�LúELUOL÷L�SURMHOHUL��
H÷LWLPOHU��oDOÕúPD�JH]LOHUL��Lú�WRSODQWÕODUÕ��NXO�SOHU��X\JXODQPDVÕQD�D\UÕOGÕ÷ÕQÕ�WHVSLW�HWPLúOHUGLU��

/($'(5
LQ�NÕUVDO�\DúDPÕQ�JHOLúLPLQGH�|QHPOL�ELU�URO�R\QDGÕ÷ÕQD�GLNNDW�oHNWLNOHUL�oDOÕúPDODUÕQGD��\HUHO�H\OHP�JUXSODUÕQÕQ�
GDKD� ID]OD� \|QHUJH� YH� HYUHQVHO� J|VWHUJH\H� LKWL\Do� GX\GX÷XQX�� |Q�P�]GHNL� G|QHPGH� EXQODUOD� LOJLOL� GDKD� ID]OD� GHWD\D� \HU�
YHULOPHVL�JHUHNWL÷LQL�YXUJXODPÕúODUGÕU��

%X�oDOÕúPDQÕQ�DPDFÕ��$%
GH�X]XQ�\ÕOODUGÕU�X\JXODQDQ�/($'(5�\DNODúÕPÕQÕQ�NDSVDPÕ��|]HOOLNOHUL�YH�$%
GHNL�EDúDUÕOÕ�
|UQHNOHUL�LQFHOHGLNWHQ�VRQUD�7�UNL\H�DoÕVÕQGDQ�JHQHO�ELU�GH÷HUOHQGLUPHQLQ�\DSÕOPDVÕGÕU�

dDOÕúPD�LNL�NÕVÕP�PDWHU\DOGHQ�ROXúPDNWDGÕU��%LULQFL�NÕVÕP�PDWHU\DO�GDKD�|QFH�EX�YH�EHQ]HU�NRQXODUGD�GL÷HU�DUDúWÕUPDFÕODU�
WDUDIÕQGDQ�KD]ÕUODQDQ�NLWDS��DUDúWÕUPD��LQFHOHPH��GHUOHPH��WH]��PDNDOH�YH�EHQ]HU�oDOÕúPDODUGDQ�ROXúXUNHQ�LNLQFL�JUXS�PDWHU\DO�LVH�
NRQX� LOH� LOJLOL� NXUXPODUÕQ� \D\ÕQODPÕú� ROGXNODUÕ� YH� |]HOOLNOH� LVWDWLVWLNVHO� YHULOHULQ� \HU� DOGÕ÷Õ� \D\ÕQODUGDQ� DOÕQDQ� YHULOHUGHQ�
ROXúPXúWXU�

���/($'(5�<$./$ù,0,��$%�YH7h5.ø<(
'(.ø�8<*8/$0$/$5

�����/($'(5�\DNODúÕPÕQÕQ�WHPHO�|]HOOLNOHUL�
$YUXSD�%LUOL÷L��NÕUVDO�NDONÕQPD�KHGHÀHULQL�G|UW�IDUNOÕ�HNVHQGH�G�]HQOHQHQ�GHVWHNOHUOH�X\JXODQPDNWDGÕU��
%X�HNVHQOHULQ��o���
���7DUÕP�YH�RUPDQFÕOÕN�VHNW|UOHULQLQ�UHNDEHWoLOL÷LQLQ��\HQLGHQ�G�]HQOHQPH��JHOLúWLUPH�YH�\HQLNOHULQ�GHVWHNOHQPHVL\OH�

L\LOHúWLULOPHVL��
���dHYUH�YH�NÕUVDO�NHVLPLQ��DUD]L�\|QHWLPLQLQ�GHVWHNOHQPHVL\OH�JHOLúWLULOPHVL��
���.ÕUVDO�DODQGD�HNRQRPLN�IDDOL\HWOHULQ�oHúLWOHQGLULOPHVLQLQ�GHVWHNOHQPHVL�YH�\DúDP�NDOLWHVLQLQ�\�NVHOWLOPHVLGLU��
'|UG�QF��HNVHQ�LVH�EX�DPDoODUD�XODúPDN�LoLQ�X\JXODQDQ�DQD�SURJUDP��³/($'(5�3URJUDPÕ´GÕU��
/($'(5� �/LDVRQ� (QWUH� $FWLRQV� SRXU� OH� 'HYHORSSHPHQW� GH� /
(FRQRPLH� 5XUDOH��� 7�UNoH
\H� ³.ÕUVDO� HNRQRPLQLQ�



NDONÕQGÕUÕOPDVÕ�LoLQ�IDDOL\HWOHU�DUDVÕQGDNL�ED÷ODQWÕODU´�RODUDN�oHYULOHQ�V|]F�NOHULQ�NÕVDOWÕOPDVÕQGDQ�RUWD\D�oÕNPÕúWÕU��(15'��
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<HUHO�DNW|UOHULQ�NHQGL�\HUHO�E|OJHOHULQGH�X\JXODQDFDN�SURMHOHU�YH�JHUoHNOHúWLULOHFHN�VWUDWHML�LOH�LOJLOL�RODUDN�NDUDU�DOPD�
V�UHoOHULQH�NDWÕOPDODUÕ�DQODPÕQD�JHOHQ�/($'(5�\DNODúÕPÕQGD��HNRQRPLN�YH�VRV\DO�RUWDNODU�LOH�oLIWoLOHU��NÕUVDO�DODQGD�\DúD\DQ�
NDGÕQODU�� JHQoOHU� YH� EXQODUÕQ� GHUQHNOHUL� JLEL� VLYLO� WRSOXPXQ� GL÷HU� WHPVLOFLOHUL� NDUDU� YHUPH� G�]H\LQGH� ELU� RUWDNOÕN� \DSÕVÕ�
ROXúWXUPDNWDGÕUODU��

/($'(5� \DNODúÕPÕQÕQ� KHGHÀHUL�� \DúDP� NRúXOODUÕQÕQ� L\LOHúWLULOPHVL�� VLYLO� WRSOXPXQ� JHOLúWLULOPHVL�� L\L� \|QHWLúLPLQ�
NROD\ODúWÕUÕOPDVÕ�� LVWLKGDPÕQ� GHVWHNOHQPHVL�� LQVDQ� ND\QDNODUÕQÕQ� JHOLúWLULOPHVL� YH� \HUHO� WRSOXPXQ� NÕUVDO� NDONÕQPD� V�UHFLQH�
NDWÕOÕPÕQÕ�VD÷OD\DUDN�NÕUVDO�DODQGD�\DúD\DQODUÕQ�PHPQXQL\HWLQLQ�DUWÕUÕOPDVÕGÕU��

$%
QLQ������\ÕOÕQGD�X\JXODPD\D�EDúODGÕ÷Õ�/($'(5�\DNODúÕPÕ�������\ÕOÕQGDQ�LWLEDUHQ�W�P�NÕUVDO�NDONÕQPD�SROLWLNDVÕ�
LoHULVLQH�HQWHJUH�HGLOPLúWLU�

�����\ÕOÕQGDQ�LWLEDUHQ�LVH�/($'(5�SURJUDPÕQÕQ�GHVWHNOHQPHVL�³.ÕUVDO�.DONÕQPD�LoLQ�$YUXSD�7DUÕP�)RQX´�WDUDIÕQGDQ�KHU�
ELU��\H��ONH�LoLQ�WDKVLV�HGLOPLú�GXUXPGDGÕU��

/($'(5�\DNODúÕPÕQÕQ�X\JXODQGÕ÷Õ�$%�NÕUVDO�DODQODUÕQGD��/($'(5�JUXSODUÕQ�VD\ÕVÕ�YH�WDKVLV�HGLOHQ�IRQ�PLNWDUÕ������
\ÕOÕQGDQ�J�Q�P�]H�NDGDU�V�UHNOL�ELU�DUWÕú�J|VWHUPLúWLU�

$%� �ONHOHULQGHNL� GHQH\LPOHU� J|VWHUPHNWHGLU� NL�� /($'(5�\DNODúÕPÕ� NÕUVDO� NHVLPGH� \DúD\DQ� LQVDQODUÕQ� \DúDPODUÕQD�
|QHPOL�GH÷LúLNOLNOHU�JHWLUPHNWHGLU��

%X� \DNODúÕP�� NÕUVDO� VRUXQODU� LoLQ� \HQLOLNoL� o|]�POHU� �UHWLOPHVLQL� WHúYLN� HWPHNWH� YH� \HUHO� WRSOXOXNODUÕQ� LKWL\DoODUÕQÕ�
NDUúÕODPDN�LoLQ�|QHPOL�ELU�J|UHY��VWOHQPHNWHGLU��

0HYFXW�NÕVÕWOÕ�ND\QDNODUÕ�� H÷LWLP��oDOÕúWD\��ELOJLOHQGLUPH�\ROX\OD�\HUHO�G�]H\GH�NDSDVLWH�YH�ND\QDN�ROXúWXUDUDN�\HUHO�
NDONÕQPD�VWUDWHMLOHULQLQ�X\JXODQPDVÕ�LoLQ�KD]ÕUODQPDVÕQD�YH�<HUHO�(\OHP�*UXSODUÕQÕQ�LúOHWPH�JLGHUOHUL�YH�LúELUOL÷L�SURMHOHUL\OH�
ELUOLNWH�\HUHO�NDONÕQPD�VWUDWHMLOHUL�WHPHO�DOÕQDUDN�VHoLOHQ�<HUHO�(\OHP�*UXSODUÕQÕQ�GHVWHNOHQPHVLQH�\R÷XQODúWÕUPDNWÕU�

/($'(5�\DNODúÕPÕ��\HUHO�DNW|UOHULQ�NHQGL�\HUHO�E|OJHOHULQGH�X\JXODQDFDN�SURMHOHU�YH�JHUoHNOHúWLULOHFHN�VWUDWHML�LOH�LOJLOL�
RODUDN�NDUDU�DOPD�V�UHoOHULQH�NDWÕOPDODUÕ�DQODPÕQD�JHOPHNWH�ROXS�\HGL�WHPHO�|]HOOL÷L�EXOXQPDNWDGÕU��

%X�\DNODúÕPÕQ�WHPHO�|]HOOLNOHUL���
���7DEDQGDQ�WDYDQD�oDOÕúPD\D�GD\DQPDN�
���<HUHO�G�]H\GH�|]HO�RUWDNODUÕQ�PDOL�GHVWHN�GDKLO��NDPX�YH�|]HO�RUWDNOÕ÷Õ�YH�VRUXPOXOXN�SD\ODúÕPÕ�
���<HUHO�ELOJL�YH�ND\QDNODUÕQ�NXOODQÕPÕ�\ROX\OD�\HUHO�NDONÕQPD�VWUDWHMLVL�ROXúWXUPDN�
���<HUHO�NDONÕQPD�VWUDWHMLOHULQL�oRN�VHNW|UO��WDVDUODPDN�YH�X\JXODPDN��HQWHJUH�\DNODúÕP���
���)DUNOÕ�X]PDQ�YH�NLúLOHUOH�GHQH\LP�SD\ODúÕPÕ�YH�D÷ODU�ROXúWXUPDN�
���.ÕUVDO�NDONÕQPDGD�\HQLOLNOHU��]HULQGH�GXUPDN��
���'D\DQÕúPD\Õ�X\JXODPDODUGD�JHUoHNOHúWLUPHN�LoLQ�E|OJHVHO�YH�XOXVODUDUDVÕ�LúELUOLNOHUL�ROXúWXUPDNWÕU��
7DEDQGDQ� WDYDQD� \DNODúÕP�� ELU� E|OJHGH� YH\D� DODQGD� X\JXODQDFDN� VWUDWHMLOHULQ� EHOLUOHQPHVL� YH� |QFHOLNOHULQ� VHoLPL�

DúDPDODUÕQGD�\HUHO�DNW|UOHULQ�EL]]DW�NDUDU�DOPD�V�UHFLQH�NDWÕOÕPODUÕGÕU��.Ro���������
%XQX�VD÷ODPDQÕQ�HQ�L\L�\ROODUÕQGDQ�ELULVL��\HUHO�SD\GDúODUÕ��SROLWLNDODUÕQ�ROXúWXUXOPDVÕ�DúDPDODUÕQD�OLGHUOLN�HWPHOHUL�YH�

NDWÕOÕP�VD÷ODPDODUÕ�LoLQ�GDYHW�HWPHNWLU��(&��������
<HUHO� H\OHP�JUXSODUÕ� V�UG�U�OHELOLU� ELU� NDONÕQPDQÕQ� KDUHNHWH� JHoLULOPHVL� YH� WHúYLN� HGLOPHVL� NRQXODUÕQGD� SRWDQVL\HOH�

VDKLSWLU��d�QN��\HUHO�H\OHP�JUXSODUÕ��
ā�.DPX��|]HO�YH�GL÷HU�J|Q�OO��VHNW|UOHU�LoHULVLQGH�PHYFXW�LQVDQ�YH�¿QDQVPDQ�ND\QDNODUÕQÕ�ELU�DUD\D�JHWLULU�
ā�5HNDEHWoLOL÷L�DUWÕUPDN�LoLQ�JHUHNOL�VLQHUMLQLQ�ROXúWXUXOPDVÕQÕ�VD÷ODU�YH�\HUHO�DNW|UOHULQ�RUWDN�SURMHOHU�YH�oRN�VHNW|UO��

IDDOL\HWOHU�HWUDIÕQGD�ELUOHúWLULU�
ā�%LUOLNWH�oDOÕúPD�NRQXVXQGD�oRN�D]�GHQH\LPH�VDKLS�RODQ� IDUNOÕ�NÕUVDO� DNW|UOHU�DUDVÕQGD�GL\DORJ�YH� LúELUOL÷LQL� VD÷ODU��

DQODúPD]OÕNODUÕ�HQ�D]D�LQGLULU�
ā�)DUNOÕ�SD\GDúODU�DUDVÕQGD�LOHWLúLP�NXUDUDN��WDUÕP�VHNW|U�QGH�X\XP�YH�GH÷LúLPLQ�NROD\ODúWÕUÕOPDVÕQD��NÕUVDO�HNRQRPLQLQ�

oHúLWOHQGLULOPHVLQH�YH�\DúDP�NDOLWHVLQLQ�L\LOHúWLULOPHVLQH�NDWNÕ�VD÷ODU��$OWXQGD÷���������
%LU�<HUHO�(\OHP�*UXEX��<(*���NDPX�YH�|]HO�VHNW|U�WHPVLOFLOHULQL�ELU�DUD\D�JHWLUPHOL�YH�IDUNOÕ�VHNW|UOHUGHQ�JHOHQ�oÕNDU�

JUXSODUÕQÕ�WHPVLO�HGHQ�GHQJHOL�ELU�\DSÕGD�ROPDOÕGÕU��.DUDU�DOPD�VHYL\HVLQGH�\HUHO�RUWDNODUÕQÕQ�HQ�D]����
VLQL�|]HO�VHNW|UGHQ�JHOHQ�
SD\GDúODU�YH�RUWDNODU�ROXúWXUPDOÕGÕU��

7HPHO�|]HOOLNOHU�D\UÕ�D\UÕ�VÕUDODQPDNOD�ELUOLNWH�KHSVL�ELU�DUDGD�ELU�DUDo�WDNÕPÕ�RODUDN�G�ú�Q�OPHOLGLU��+HU�ELU�|]HOOLN��NÕUVDO�
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