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��� 3HWHU�0DLZDOG��������3�����
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<HQLOLN� WDQÕPODPDODUÕQGD� \DSÕODQ� IDUNOÕ� YH� \DUDUOÕ� ELU� D\UÕP� LVH�JOREDO� YH� PHNDQVDO� \HQLOLN� NDYUDPODUÕGÕU�� %X� D\UÕPD� J|UH� H÷HU� ELU� \HQLOLN�G�Q\DGD� LON�GHID�RUWD\D� oÕNPÕú� LVH�JOREDO� \HQLOLN�RODUDN� DGODQGÕUÕOPDNWDGÕU��$QFDN� ELU� \HQLOLN� ELU� PHNDQGD� LON� GHID� J|]OHQL\RUVD� PHNDQVDO� \HQLOLN�PH\GDQD� JHOPHNWHGLU��0HNDQVDO� \HQLOLN� WDQÕPÕQD� J|UH� ELU�PHNDQGD� \HQLOLN�RODUDN� NDEXO� HGLOHQ� �U�Q� \DGD� V�UHo� EDúND� ELU� PHNDQGD� \HQLOLN�ROPD\DELOPHNWHGLU���� 0HNDQVDO� \HQLOLN� WDQÕPÕ�� \HQLOL÷LQ� R� PHNDQGD� LFDW�HGLOPLú� ROPDVÕQÕ� JHUHNWLUPH]�� 'ROD\ÕVÕ\OD� \HQLOLN� PHNDQ� GÕúÕQGDQ� WUDQVIHU�HGLOHQ�\HQLOLNOHU�LoLQ�GH�JHoHUOLGLU��$QFDN�KLo�ú�SKHVL]�HNRQRPLN�NDONÕQPDGD�QLKDL� DPDo� PHNDQ� LoHULVLQGHNL� \HQLOLNOHULQ� PHNDQ� LoHULVLQGH� LFDW� HGLOPHVL�úHNOLQGHGLU�� 0HNDQVDO� \HQLOLN� NDYUDPÕ�� DQDOL]LQ� NRQXVXQD� J|UH� XOXVDO��E|OJHVHO��VHNW|UHO�YH�|UJ�WVHO�JLEL�IDUNOÕ�úHNLOOHUGH�NXOODQÕOPDNWDGÕU����

��� *��'RVL��³7KH�1DWXUH�2I� ,QQRYDWLYH�3URFHVV´��7HFKQLFDO�&KDQJH�$QG�(FRQRPLF�7KHRU\��
(G�%\���*��'RVL�(W�$O��/RQGRQ��3ULQWHU�3XEOLVKHUV��������3�������

���2(&'��&LWLHV�$QG�5HJLRQV�,Q�7KH�1HZ�/HDUQLQJ�(FRQRP\��������3�����
���2(&'��������)LVKHU��������
���� 3DXO�6WRQHPDQ��������3����
���� 0�� $QGHUVVRQ�� &�� .DUOVVRQ�� ³5HJLRQDO� ,QQRYDWLRQ� 6\VWHPV� ,Q� 6PDOO� 	� 0HGLXP�6L]HG�

5HJLRQV�� $� &ULWLFDO� 5HYLHZ� $QG� $VVHVVPHQW´�� -LEV�:RUNLQJ� 3DSHU� 6HULHV�1R�� ���������
������

<HQLOLN�

6�UHo�<HQLOL÷L� hU�Q�<HQLOL÷L�

gUJ�WVHO�7HNQRORMLN� +L]PHWOHU�0DO�

ùHNLO����<HQLOLN�7LSOHUL�
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.DUO� 0DU[¶D� J|UH� VHUPD\H� ELULNLPL� YH� HPH÷LQ� E|O�QPHVL� YH�X]PDQODúPD��WHNQLN�YHULPOLOL÷L�YH�VHUPD\HQLQ�JHWLULVLQL�DUWÕUPDNWDGÕU��$QFDN�EX� DUWÕúÕQ� VLVWHPLQ� EHOLUOL� ELU� QRNWDVÕQGD� GXUDFD÷ÕQÕ� LIDGH� HWPLúWLU�� 0DU[�oDOÕúPDODUÕQGD� WHNQLN� GH÷LúLPH� YXUJX� \DSDUNHQ�� \HQL� PDNLQHOHU�� �UHWLP�PHWRWODUÕ� YH\D� \HQL� WHNQRORMLOHU� LoLQ� ELOLPLQ� ELU� |Q� úDUW� ROGX÷XQX� LIDGH�HWPLúWLU��'ROD\ÕVÕ\OD�ELOLP��HNRQRPLN�E�\�PH�YH�VRV\DO�UHIDKÕQ�DQDKWDUÕGÕU��(NRQRPLN� �UHWLP� VLVWHPL�� ELOLPLQ� JHOLúPHVLQH� ELOLP� oHYUHOHULQGHQ�X\JXODPDOÕ� GDQÕúPDQOÕN� KL]PHWOHUL� WDOHS� HGHUHN� NDWNÕGD� EXOXQXU�� %X� GD�WHNQRORMLN�JHOLúLPH�\RO�DoDU��0DU[��WHNQRORMLQLQ�LoVHO�ROGX÷XQX�ELOLQoOL�RODUDN�YXUJXODPDVD� GD� oDOÕúPDVÕQÕQ� oHúLWOL� \HUOHULQGH� J|VWHUPHNWHGLU�� 0DU[��'DUZLQFL� ELU� EDNÕú� DoÕVÕ� LOH� WHNQRORMLN� HYULPLQ� �UHWLPLQ� oHúLWOL� DúDPDODUÕ�HVQDVÕQGD�\DúDQDQ�oDWÕúPD�YH�NDUúÕWOÕN� V�UHoOHUL� LOH�PH\GDQD�JHOGL÷LQL� LIDGH�HWPHNWHGLU����
*�Q�P�]GH� YDURODQ� PRGHUQ� \HQLOLNoL� E�\�PH� WHRULOHUL� �LoVHO� YH�GÕúVDO� 1HRNODVLN� E�\�PH� PRGHOOHUL� YH� HYULPFL� LNWLVDW��� E�\�N� RUDQGD�\LUPLQFL� \�]\ÕOÕQ�EDúODUÕQGD� EX�NRQXGD�|QHPOL� NDWNÕODUGD� EXOXQPXú� -RVHSK�6FKXPSHWHU¶LQ� ILNLUOHULQH� GD\DQPDNWDGÕU���� 6FKXPSHWHU� E�\�PHQLQ�PHUNH]LQH� RWRQRP� \DWÕUÕPODU� YH� \HQL� WHNQRORMLN� \DWÕUÕPODUÕQ�\D\JÕQODúWÕUÕOPDVÕQÕ�RWXUWPDNWDGÕU��(NRQRPLN�E�\�PHQLQ� WHPHO�GD\DQD÷Õ�YH�GLQDPL÷L� KÕ]OÕ� E�\�\HQ� \HQL� VHNW|UOHULQ� RUWD\D� oÕNPDVÕ� YH� JHOLúPHVLGLU����<HQLOLNoL� ILUPDODUÕQ� YH� JLULúLPFLOHULQ� YH� EXQODUÕQ� �UHWWLNOHUL� \HQLOLNOHULQ�HNRQRPLN� E�\�PH� YH� UHIDK� DUWÕúÕQÕQ� DQDKWDUÕ� ROGX÷XQX� NDEXO� HWPHNWHGLU��)LUPDODU� YH� JLULúLPFLOHU� SL\DVDGD� IL\DW� WHPHOLQH� GD\DOÕ� UHNDEHWLQ� \DQÕ� VÕUD�\HQLOLNoLOLN� \ROX\OD� GD� UHNDEHW� HGHUOHU�� %XQD� J|UH� \HQLOLNoL� ILUPDODU� YH�JLULúLPFLOHU� ELU� �U�Q�� NÕVPHQ� GH÷LúWLUHUHN� YH\D� SL\DVD\D� WDPDPHQ� \HQL� ELU��U�Q�VXQDUDN�WD�UHNDEHWoL�DYDQWDM�HOGH�HGHELOLUOHU����

���� 0DLZDOG��������3�����������
���� 0DLZDOG��������3�����������
���� 6FKXPSHWHU��-��$���7KH�7KHRU\�2I�(FRQRPLF�'HYHORSPHQW��&DPEULGJH��+DUYDUG�(FRQRPLF�

6WXGLHV�9H� 6FKXPSHWHU�� ������ -�� $��&DSLWDOLVP�� 6RFLDOLVP�$QG�'HPRFUDF\��1HZ�<RUN��
+DUSHU��������

���� &KULV�)UHHPDQ��³,QQRYDWLRQ�$QG�*URZWK´��,Q�7KH�+DQGERRN�2I�,QGXVWULDO�,QQRYDWLRQ��(G��
0DUN�'RGJVRQ��5R\�5RWKZHOO��(GZDUG�(OJDU�3XEOLVKLQJ��3�������������

���� +�%ORFK�� ³6FKXPSHWHU� $QG� 6WHLQGO� 2Q� 7KH� '\QDPLFV� 2I� &RPSHWLWLRQ´�� -RXUQDO� 2I�
(YROXWLRQDU\�(FRQRPLFV��������3�����������
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6FKXPSHWHU� \HQLOLN� V�UHFLQLQ� ULVNOL� ELU� V�UHo� ROGX÷XQX�EHOLUWPHNWHGLU�� 'ROD\ÕVÕ\OD� DQFDN� EX� ULVNL� J|]H� DODELOHFHN� JLULúLPFLOHULQ�YDUOÕ÷Õ� VD\HVLQGH�\HQLOLNOHU�HNRQRPL\H�ND]DQGÕUÕODELOHFHNWLU��*LULúLPFL�SDUD��]DPDQ� YH� VHUPD\HVLQL� NDU� JHWLUHFH÷LQH� LQDQGÕ÷Õ� ELU� \HQLOL÷H� D\ÕUPDNWD� YH�E|\OHFH� ULVN� DOPDNWDGÕU�� hU�Q�Q� SL\DVDGD� NDEXO� J|UPHPHVL� \DGD� SL\DVD\D�oÕNPD� V�UHFLQLQ� \�NVHN� PDOL\HW� JHUHNWLUPHVL� JLEL� ULVNOHUL� � JLULúLPFL��VWOHQHELOPHNWHGLU�� 'L÷HU� WDUDIWDQ� JLULúLPFL� \DSWÕ÷Õ� \HQLOL÷L� SL\DVDGD� NDEXO�HWWLULS� ND]DQFD� G|Q�úW�UG�÷�� ]DPDQ� EHOOL� ELU� V�UH� \HQLOL÷L� WHN� SD]DUOD\DQ�RODUDN� WHNHO� NkUÕ� HOGH� HGHFHNWLU�� %X� WHNHO� NDUÕ� GL÷HU� JLULúLPFLOHULQ� \HQLOL÷L�WDNOLW� HGHUHN� SD]DUD� RUWDN� ROPDODUÕ� V�UHFL� LOH� ]DPDQ� LoHULVLQGH� RUWDGDQ�NDONDFDNWÕU�� <HQLOL÷LQ� GL÷HU� JLULúLPFLOHU� WDUDIÕQGDQ� WDNOLW� HGLOPHVL� V�UHFLQH�WDúPD� �VSLOORYHU�� GHQLOPHNWHGLU�� 7DúPDODU�� \HQLOL÷L� RUWD\D� oÕNDUDQ� LON�JLULúLPFLQLQ� L]QL�ROPDNVÕ]ÕQ�\DSÕOGÕ÷ÕQGD� WDúPD�DGÕQÕ�DOPDNWDGÕU��7DúPD�ELU�GÕúVDOOÕNWÕU���� (÷HU� �U�Q�Q� EDúNDODUÕ� WDUDIÕQGDQ� GD� �UHWLOPHVL� GXUXPX�JLULúLPFLQLQ� L]QL�GDKLOLQGH�ROXUVD� WDúPDGDQ� V|]� HGLOPH]��<HQLOLNOHU�E|\OHFH�L]LQOL� \DGD� L]LQVL]� RODUDN� ]DPDQ� LoHULVLQGH��� SHN� oRN� PHNDQL]PD� NDQDOÕ\OD�HNRQRPL\H� \D\ÕOÕUODU� �GLIIXVLRQ��� +HU� QH� NDGDU� \D\ÕOPD� NÕVPL� GÕúVDOOÕNODU�LoHUVH�GH�YH�RULMLQDO�JLULúLPFLQLQ�WHNHO�NkUÕQÕ�NÕUVD�GD�W�P�HNRQRPL�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�oRN�|QHPOL�ELU�JHOLúLP�YH� LOHUOHPH�PHNDQL]PDVÕ�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��d�QN���KHU�QH�NDGDU�RULMLQDO�JLULúLPFL\H�]DUDU�YHUPLú�ROVD� GD�� \HQLOLNOHULQ� \D\ÕOPDVÕ� HNRQRPLN� E�\�PH� YH� LVWLKGDP� DUWÕúÕ�JHWLUPHNWHGLU����
6FKXPSHWHU¶H� J|UH� SL\DVD\D� \HQL� �U�QOHULQ� oÕNPDVÕ� � HNRQRPLGH�\DUDWWÕ÷Õ�HWNLOHU�EDNÕPÕQGDQ�\DUDWÕFÕ�\RN�HGLú�YH�\DUDWÕFÕ�ELULNLP�ROPDN��]HUH�LNL�úHNLOGH�LQFHOHQHELOLU����

��� <DUDWÕFÕ�<RNHGLú� �&UHDWLYH�'HVWUXFWLRQ��� �(NRQRPLGH� �RUWD\D�oÕNDQ�ELU� \HQLOLN� ]DWHQ� SL\DVDGD� YDURODQ� �U�Q� YH� V�UHoOHULQ� SL\DVDGDQ�VLOLQPHOHULQH�\D�GD�SL\DVD�SD\ODUÕQÕQ�D]DOPDVÕQD�QHGHQ�RODELOPHNWHGLU��0DWEDDQÕQ� LFDGÕ� LOH� ELUOLNWH� HOOH� \D]Õ� \D]DUDN� SDUD� ND]DQDQ� KDWWDWODUÕQ�SL\DVDGDQ� oHNLOPHN� ]RUXQGD� NDOPDVÕ�� PDNLQH� KDOÕVÕQÕQ� oÕNPDVÕ� LOH� HO�GRNXPDVÕ�KDOÕODUÕQ�SL\DVD�SD\ODUÕQÕQ�D]DOPDVÕ�\DGD�(GLVRQ¶XQ�DPSXO��LFDGÕ�LOH�ELUOLNWH�D\GÕQODWPDGD�VÕYÕ�\DNÕW�NXOODQÕPÕQÕQ�RUWDGDQ�NDONPDVÕ�|UQHN�RODUDN�YHULOHELOLU��%X�NRQXGD�DNOÕPÕ]D�JHOHELOHFHN�GDKD�SHN�oRN�IDUNOÕ� |UQHN� GH� \DUDWÕFÕ� \RNHGLúLQ� QH� NDGDU� \D\JÕQ� ROGX÷XQX�J|VWHUHFHNWLU���
��� <DUDWÕFÕ� ELULNLP� �&UHDWLYH� $FFXPXODWLRQ��� 6FKXPSHWHU¶H� J|UH�\HQLOLNoL� E�\�N� ILUPDODU� HNRQRPLN� NDONÕQPDQÕQ� GL÷HU� ELU� LWLFL� J�F��RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��d�QN��EX�ILUPDODUÕQ�\DSWÕNODUÕ�NDSVDPOÕ�$U�*H� oDOÕúPDODUÕ� YH� EXQODUÕQ� VRQXFX� RODUDN� RUWD\D� oÕNDQ� \HQLOLNOHU�|QFHOLNOH� VHNW|UHO� G�]H\GH� JHOLúPHOHUH� QHGHQ� ROPDNWDGÕU��'DKD� VRQUD�
���� 8��.DLVHU��³0HDVXULQJ�.QRZOHGJH�6SLOORYHUV�,Q�0DQXIDFWXULQJ�$QG�6HUYLFHV��$Q�(PSLULFDO�

$VVHVVPHQW�2I�$OWHUQDWLYH�$SSURDFKHV´��5HVHDUFK�3ROLF\�������������3�����������
���� 2(&'��1DWLRQDO�,QQRYDWLRQ�6\VWHPV��������3�����
���� 0��.DUVKHQDV��3�6WRQHPDQ��³7HFKQRORJLFDO�'LIIXVLRQ´��,Q�+DQGERRN�2I�7KH�(FRQRPLFV�2I�

,QQRYDWLRQ�$QG�7HFKQLFDO�&KDQJH��(G��3�6WRQHPDQ��������3������������
���� 0�7�%URXZHU�� ³:HEHU�� 6FKXPSHWHU� $QG� .QLJKW� 2Q� (QWUHSUHQHXUVKLS� $QG� (FRQRPLF�

'HYHORSPHQW´��-RXUQDO�2I�(YROXWLRQDU\�(FRQRPLFV������������3���������



(NRQRPLN�.DONÕQPD�YH�0RGHUQ�<HQLOLN�7HRULVL��
&��� 6��

EX� \HQLOLNOHUL� IDUNOÕ� VHNW|UOHU� GH� DGDSWH� HGHUHN� NHQGL� \HQLOLNOHULQL�JHOLúWLUPHNWHGLUOHU�� 'ROD\ÕVÕ\OD� E�\�N� ILUPDODUÕQ� $U�*H� oDOÕúPDODUÕ�HNRQRPLN�JHOLúPH�YH�G|Q�ú�PGH�NULWLN�ELU�URO�R\QDPDNWDGÕU����
�

���1(2./$6ø.�9(�(95ø0&ø�<(1ø/ø.�7(25ø/(5ø�
1HRNODVLN� HNRQRPLN� WHRUL� �UHWLPLQ� HPHN�� VHUPD\H� YH� WRSUDN�JLUGLOHULQLQ� ELU� IRQNVL\RQX� ROGX÷XQX� YH� �UHWLP� DUWÕúODUÕQÕQ� �UHWLP�IDNW|UOHULQLQ� ]DPDQOD� E�\�PHVLQLQ� VRQXFX� RODUDN� RUWD\D� oÕNWÕ÷ÕQÕ� LIDGH�HWPHNWHGLU�� hUHWLP� IDNW|UOHUL� D]DODQ� YHULPOHU� \DVDVÕQD� WDELGLU�� 7HNQRORML�GÕúVDOGÕU� YH� DQDOL]OHUGH� PHUNH]L� |QHPH� VDKLS� GH÷LOGLU�� %|\OHFH�� �UHWLP�IDNW|UOHUL�LoHULVLQH�GDKLO�HGLOPHPLúWLU��7HNQRORML\L�HOGH�HWPHN�YH�JHOLúWLUPHN�LoLQ� |]HO� ELU� oDED� J|VWHUPH\H� JHUHN� \RNWXU�� 7HNQRORML� �UHWLPLQ� ELU� ³\DQ��U�Q�´�RODUDN�NHQGLOL÷LQGHQ�]DWHQ�RUWD\D�oÕNPDNWDGÕU��$QFDN�6RORZ�\DSWÕ÷Õ�oDOÕúPDVÕQGD� EX� \DQ� �U�Q�Q� HNRQRPLN� E�\�PHGH� |QHPOL� ELU� \HUH� VDKLS�ROGX÷XQX� RUWD\D� oÕNDUPÕúWÕU���� <DSWÕ÷Õ� oDOÕúPDVÕQGD� $PHULND¶GD� PH\GDQD�JHOHQ�HNRQRPLN�E�\�PHQLQ�\DUÕVÕQGDQ�ID]ODVÕQÕQ��UHWLP�IDNW|UOHUL�RODQ�HPHN�YH� VHUPD\HGHQ� IDUNOÕ� QHGHQOHUOH� DoÕNODQGÕ÷ÕQÕ� RUWD\D� oÕNDUPÕúWÕU�� 6RORZ¶XQ�oDOÕúPDVÕ� GDKD� VRQUD� \DSÕODQ� SHN� oRN� oDOÕúPD� WDUDIÕQGDQ� GHVWHNOHQPLú� YH�WHNQRORMLQLQ� G�Q\DGDNL� UHIDK� DUWÕúÕQGD� HQ� WHPHO� IDNW|UOHUGHQ� ELULVL� ROGX÷X�J|U�ú��JHQHO�ELU�J|U�ú�KDOLQH�DOPÕúWÕU��$QFDN�6RORZ��³6RORZ�$UWÕ÷Õ´�RODUDN�GD� ELOLQHQ� EX� DoÕNODQDPD\DQ� NÕVPÕQ� WHNQRORML� ROGX÷XQX� LIDGH� HWPHNOH�ELUOLNWH�� �UHWLPGH� DNWLI� ELU� JLUGL� ROGX÷X� YDUVD\ÕPÕ� QHRNODVLN� YDUVD\ÕPODUD�X\PDGÕ÷Õ� LoLQ� EHQLPVHPHPLúWLU�� 'DKD� VRQD� 5RPHU� YH� /XFDV� WDUDIÕQGDQ�\DSÕODQ� oDOÕúPDODUOD� ELUOLNWH� WHNQRORML� QHRNODVLN� YDUVD\ÕPODU� |QHPOL� |Oo�GH�GH÷LúWLULOPHGHQ� LoVHOOHúWLULOPLú� YH� EX� JHOHQHNWH� GH� KDNHWWL÷L� \HUL�DODELOPLúWLU����

1HRNODVLN� PRGHOLQ� LNWLVDGL� ROD\ODUÕ� DoÕNODPD� J�F�� LQVDQ� YH� ILUPD�GDYUDQÕúODUÕ�LOH�LOJLOL�DQDKWDU�ELU�YDUVD\ÕPD�GD\DQPDNWDGÕU��3L\DVD�ND\QDNODUÕ�RSWLPDO�ELU�úHNLOGH�NHQGLOL÷LQGHQ�WDKVLV�HGLOHFHNWLU�YH�KHU�]DPDQ�GHQJHGHGLU��3L\DVDODUD� P�GDKDOH� HGLOPHPHOLGLU�� $\UÕFD� ³ELOJL´� KHUNHV� WDUDIÕQGDQ� WDP�RODUDN� D\QHQ� ELOLQPHNWHGLU���� $VLPHWULN� ELOJL� V|]� NRQXVX� GH÷LOGLU�� W�P�ELUH\OHU� D\QÕ� úH\OHUL� ELOPHNWHGLUOHU�� %LOJL� GL÷HU� �UHWLP� IDNW|UOHUL� JLEL�PDOL\HWVL]� ELU� úHNLOGH� YH� DQÕQGD� W�P� HNRQRPL\H� \D\ÕOPDNWDGÕU�� g]J�U�ELUH\OHU� YH� ILUPDODU� UDV\RQHO� NDUDUODUÕQÕ� YHUPHN� LoLQ� HOOHULQGHNL� HNVLNVL]�ELOJL\L� NXOODQPDNWDGÕUODU� YH� E|\OHFH� NkUODUÕQÕ� PDNVLPL]H� HWPHNWHGLUOHU��.D\QDNODU� EX� úDUWODU� DOWÕQGD� SDVLI� JLULúLPFLOHU� WDUDIÕQGDQ� �UHWLP� LoLQ� WDKVLV�HGLOHELOPHNWHGLU���� $QFDN� EX� YDUVD\ÕPODUÕQ� YDURODQ� HNRQRPLN� JHUoHNOLNOHUL�
���� 3�� 3HWLW�� ³(PSOR\PHQW� $QG� 7HFKQLFDO� &KDQJH´�� ,Q� +DQGERRN� 2I� 7KH� (FRQRPLFV� 2I�

,QQRYDWLRQ�$QG�7HFKQLFDO�&KDQJH��(G��3�6WRQHPDQ��������3�����������
���� 5�+RIHU� 9H� :�� 3ROW�� ³(YROXWLRQDU\� ,QQRYDWLRQ� 7KHRU\� $QG� ,QQRYDWLRQ� 3ROLF\�� $Q�

2YHUYLHZ´�� ,Q��$�1HZ�(FRQRPLF� 3DUDGLJP"� ,QQRYDWLRQ� %DVHG� (YROXWLRQDU\� 6\VWHPV��
'LVFXVVLRQ�,Q�6FLHQFH�$QG�,QQRYDWLRQ��������

���� %�0RUJDQ�� '�%URRNVEDQN�� 0�&RQQROO\�� ³7KH� 5ROH� 2I� 1HWZRUNLQJ� ,Q� 7KH� 1HZ� 3ROLWLFDO�
(FRQRP\�2I� 5HJLRQDO� 'HYHORSPHQW´�� (XURSHDQ� 3ODQQLQJ� 6WXGLHV�� 9RO�� ��� 1R� ��� ������ 3��
�����

���� +RIHU�DQG�3ROW��������3�������
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DQODPOÕ�ELU� úHNLOGH� DoÕNODPDGD�EDúDUÕOÕ� ROPDGÕ÷Õ� NDEXO� HGLOPHNWHGLU��d�QN��JHUoHNWH� ELOJLQLQ� |÷UHQLOPHVL� YH� ELULNLPL� PDOL\HWOL� ELU� Lú� ROXS� ELUH\OHU� YH�PHNDQODU�DUDVÕQGD�GD÷ÕOÕPÕ�E�\�N�IDUNOÕOÕNODU�J|VWHUPHNWHGLU��'L÷HU� WDUDIWDQ�HNRQRPLGH� YDU� RODQ� SL\DVDODUÕQ� WDP� UHNDEHW� NRúXOODUÕQGD� LúOHGL÷LQGHQ�EDKVHWPHN�GR÷UX�GH÷LOGLU���
7HNQRORML�JHOHQHNVHO�QHRNODVLN�HNRQRPLN�WHRULGH��UHWLPLQ�\DQ��U�Q��ROGX÷X� YH� WHNQRORML\L� JHOLúWLUPHN� LoLQ� |]HO� ELU� oDED� KDUFDPDN� JHUHNPHGL÷L�LoLQ� WHNQRORMLN� GH÷LúLP� V�UHFLQLQ� LúOH\LúLQL� LQFHOHPH\H� GH� JHUHN� ROPDGÕ÷Õ�LIDGH� HGLOHELOPHNWHGLU�� 7HNQRORMLN� GH÷LúLPL� D\UÕQWÕOÕ� ELU� úHNLOGH� HOH� DODQ� YH�DQDOL]OHULQLQ� PHUNH]LQH� RWXUWDQODU� HYULPFL� LNWLVDWoÕODU� ROPXúWXU��6FKXPSHWHU¶LQ� J|U�úOHULQGHQ� |QHPOL� |Oo�GH� HWNLOHQPLúOHUGLU���� (YULPFL�LNWLVDW� DNÕPÕ� JHOHQHNVHO�� GHQJH\H� GD\DOÕ� HNRQRPLN� WHRULQLQ� GDKD� |WHVLQGH�WHNQRORML� YH� SL\DVD� DNVDNOÕNODUÕQÕ� PHUNH]H� DODQ� \HQL� \DNODúÕPODU� RUWD\D�oÕNDUPÕúWÕU�� 1HRNODVLNOHULQ� ³NDUD� NXWX´� RODUDN� QLWHOHQGLUGL÷L� WHNQRORMLN�GH÷LúLP� V�UHFLQLQ� LQFHOHQPHVL� YH� QHGHQVHOOLNOHULQ� NHúIHGLOPHVL� YH�JHUHNL\RUVD� NDPXVDO� SROLWLNDODUOD� GHVWHNOHQPHVL� JHUHNWL÷LQL�VDYXQPDNWDGÕUODU�� d�QN�� WHNQRORMLN� GH÷LúLPLQ� HNRQRPLGH� V�UHNOL� RODUDN�\DSÕVDO�GH÷LúLPOHU�PH\GDQD�JHWLUGL÷LQL�YH�E|\OHFH�HNRQRPLN�E�\�PHQLQ�LWLFL�J�F�� ROGX÷XQX� LIDGH� HWPHNWHGLUOHU���� (YULPFL� LNWLVDW�� |]HOOLNOH� 1HOVRQ� YH�:LQWHU¶LQ�\DSWÕ÷Õ�oDOÕúPDODUOD�ELUOLNWH�E�\�N�ELU�LYPH�ND]DQPÕúWÕU����
1HRNODVLN� LNWLVDWoÕODUÕQ� J|U�úOHUL� N|NHQOHUL� LWLEDUL\OH� 1HZWRQFX�IL]LNL�HYUHQ�WHRULVLQH�GD\DQGÕUPDNWDGÕU��'L÷HU�WDUDIWDQ��HYULPFL�EDNÕú�DoÕVÕ�LVH�EL\RORML� ELOLPLQGH� \HU� DODQ� HYULP� YH� VHOHNVL\RQ� ILNLUOHULQGHQ� LOKDP�DOPDNWDGÕU�� 1HOVRQ� YH� :LQWHU� ILUPDODUÕ� HYULP� JHoLUHQ� RUJDQL]PDODUD�EHQ]HWPHNWHGLU��(YULPFL�EDNÕú�DoÕVÕQD�J|UH�SL\DVDODU��WHUFLKOHU�YH�WHNQRORMLOHU�VWDWLN� YH� YHUL� HOHPDQODU� GH÷LOOHUGLU�� %XQXQ� \HULQH� WDKPLQ� HGLOHPH\HQ� ELU�RUWDPGD�HYULP�JHoLUPHNWH�ROGX÷X� LoLQ� \|Q��YH� KÕ]Õ�EHOOL� ROPD\DQ�KDUHNHWOL�ELU� KHGHIH� EHQ]HPHNWHGLUOHU�� ³'H÷LúLP´� D\QHQ� ³GHQJH´� JLEL� HNRQRPL�ELOLPLQGH� |QHPOL� ELU� IHQRPHQGLU���� 1HRNODVLN� LNWLVDWoÕODU� GDLPD� ³GHQJHFL´�HNRQRPLN� PHNDQL]PDODUÕQ� YDUOÕ÷Õ� YH� E�\�PH\H� HWNLVLQGHQ� EDKVHGHUNHQ��HYULPFL� LNWLVDWoÕODU�GHQJHOHULQ� V�UHNOL�RODUDN�ER]XOPDVÕ�YH�EXQXQ�HNRQRPLN�E�\�PH\H� NDWNÕODUÕQGDQ� EDKVHWPHNWHGLUOHU�� %X� \|Q�� LOH� QHRNDOVLN� DQDOL]LQ�NÕVD�� GL÷HU� WDUDIWDQ� HYULPFL� DQDOL]LQ� X]XQ� G|QHPOL� DQDOL]� ROGX÷X� GD� LIDGH�HGLOPHNWHGLU���
(YULPFL� EL\RORMLGH� ROGX÷X� JLEL� ILUPDODU� GD� X]XQ� ELU� V�UH� GÕúDUÕGDQ�J|]H�oDUSPD\DFDN�ELU�úHNLOGH�G|Q�úPHNWH�YH�EHOOL�ELU�QRNWDGD�DUWÕN�GÕúDUÕGDQ�GD� J|U�OHELOHQ� DQL� ELU� GH÷LúLP� YH� JHOLúLP� JHoLUPHNWHGLU�� 3L\DVDODUGDNL�GUDPDWLN� GH÷LúLPOHU� EHOOL� ELU� NDUD� SDUoDVÕQÕQ� GUDPDWLN� ELU� GR÷D� ROD\ÕQGDQ�VRQUD� \HQLGHQ� úHNLOOHQPHVL� JLEL� ILUPDODUGD� ELU� \HQLOLN� GDOJDVÕ\OD� \D� \RN�

���� 3HWLW��������%URXZHU��������
���� &�� (GTXLVW� 9H� 0�� 0FNHOYH\�� ³6\VWHPV� 2I� ,QQRYDWLRQ�� *URZWK�� &RPSHWLWLYHQHVV� $QG�

(PSOR\PHQW��9ROXPH�,,���������
���� 5�� 1HOVRQ�� 6��:LQWHU��$Q�(YROXWLRQDU\� 7KHRU\�2I�(FRQRPLF� &KDQJH�� &DPEULGJH��0D��

+DUYDUG�8QLYHUVW\�3UHVV�������
���� 3�3��6DYLRWWL��³,QQRYDWLRQ�6\VWHPV�$QG�(YROXWLRQDU\�7KHRULHV´��,Q�6\VWHPV�2I�,QQRYDWLRQ��

7HFKQRORJLHV�� ,QVWLWXWLRQV�$QG�2UJDQL]DWLRQV��(G��&KDUOHV�(GTXLVW��3LQWHU�3XE���������3��
����������
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ROPDNWD� \DGD� RUWD\D� oÕNDQ� \HQL� úDUWODUD� EDúDUÕOÕ� ELU� úHNLOGH� DGDSWH�ROPDNWDGÕUODU�� g]HOOLNOH� HNRQRPLGH� \DúDQDELOHFHN� \HQLGHQ� \DSÕODQPD�]DPDQODUÕ�ILUPDODU�LoLQ�NULWLN�|QHP�WDúÕPDNWDGÕU��6FKXPSHWHU��ILUPDODUÕQ�\HQL��U�Q��V�UHo�YH�|UJ�W�ELoLPOHUL�\DUGÕPÕ�LOH�NDUOÕOÕNODUÕQÕ�DUWÕUPDVÕ�]DPDQODUÕQÕ�³\DUDWÕFÕ� \RN� HGLú� IÕUWÕQDODUÕ´� RODUDN� LIDGH� HWPHNWHGLU�� %|\OHFH� JHOHQHNVHO�ILUPDODU� YH� WHNQLNOHU� |QHPLQL� \LWLUPHNWH� YH� EHONL� GH� LúH� \DUDPD]� KDOH�JHOPHNWHGLU����
(YULPFL� EDNÕú� DoÕVÕ�� HNRQRPLN� E�\�PHQLQ� ³VHOHNVL\RQ� RUWDPÕ´QÕQ�\DQL� HNRQRPLN� RUWDPÕQ� |]HOOLNOHULQH� ED÷OÕ� ROGX÷XQX� VDYXQPDNWDGÕU��6HOHNVL\RQ�RUWDPÕ�NDYUDPÕ�HYULPFL� LNWLVDWoÕODUÕQ�PHNDQVDO� �XOXVDO��E|OJHVHO��ORFDO�� HNRQRPLN� |]HOOLNOHUH� YHUGLNOHUL� |QHPL� J|VWHUPHNWHGLU�� d�QN��HNRQRPLN� YH� VRV\DO� ELULNLP� YH� |]HOOLNOHU� ELU� PHNDQGDQ� GL÷HULQH� SHN� oRN�IDUNOÕOÕNODU� J|VWHUPHNWHGLU�� %LU� PHNDQÕQ� VHOHNVL\RQ� RUWDPÕQÕQ� J�F�� KDOL�KD]ÕUGD� VDKLS� ROGX÷X� WHNQRORMLN� YH� NXUXPVDO� DOW\DSÕQÕQ� GHVWHNOH\LFL�� \DGD�HQJHOOH\LFL�ROPDVÕ� LOH� \DNÕQGDQ� LOJLOLGLU��%DúDUÕOÕ�ELU� VHOHNVL\RQ�RUWDPÕ�� \HQL�ELOJLOHUH� XODúPD\Õ� |]HQGLUHQ�� YDURODQ� ELOJL\L� HWNLQ� ELU� úHNLOGH� \D\DQ�� PDOL�ND\QDNODUD� NROD\� XODúDELOPH� LPNDQÕ� VXQDUDN� IDUNOÕ� SHN� oRN� �U�Q�Q�JHOLúWLULOPHVLQL�|]HQGLUHQ�YH�\HQL�SD]DUODUD�JLUPHGH�\DUGÕPFÕ�RODQ�|]HOOLNOHUL�LoHULVLQGH�EDUÕQGÕUPDNWDGÕU����
(YULPFL�EDNÕú�DoÕVÕQD�J|UH�HQIRUPDV\RQ��ELOJL��PDOL\HWOL�ROGX÷X�YH�KHUNHV� WDUDIÕQGDQ� D\QÕ� G�]H\GH� ELOLQPHVL�P�PN�Q� ROPDGÕ÷Õ� LoLQ� HNRQRPLN�KD\DWWD� IDUNOÕOÕNODUD� \RO� DoPDNWDGÕU��(NRQRPLN�ELULPOHULQ� KHU�ELULVLQLQ�ELOJL�G�]H\OHUL�IDUNOÕ�ROGX÷X�LoLQ�WHN�G�]H�ELU�WHNQRORMLN�YH��UHWLP�\DSÕVÕQGDQ�V|]�HWPHN� P�PN�Q� GH÷LOGLU�� %LOJL� IDUNOÕOÕNODUÕ� WHNQRORMLN� IDUNOÕOÕNODUÕ� GR÷XUXU��g]HOOLNOH��HYULPFL�WHRUL��ILUPDODUÕQ�EHOLUVL]OLNOHUOH�GROX�ELU�G�Q\DGD��GH÷LúNHQ�úDUWODUGD� IDDOL\HW� J|VWHUGLNOHULQL� YH� � EX� QHGHQOH� GH� VWUDWHMLOHULQLQ� KHWHURMHQ�NDUDNWHU� WDúÕGÕ÷ÕQÕ� EHOLUWPHNWHGLU�� %X� KHWHURMHQOLNOHULQ� ELU� oRN� VHNW|UGH�V�UHNOL� RODUDN� \HQLOLNOHULQ� RUWD\D� oÕNPDVÕQD� \RO� DoWÕ÷Õ� LIDGH� HGLOPHNWHGLU��+HWHURMHQOLN� UHNDEHWL�� UHNDEHWWH� E�\�PH\L� WHWLNOHPHNWHGLU�� 3L\DVDODUGD�KHWHURMHQOLNWHQ�ND\QDNODQDQ�ELU�\DUÕú�YH�UHNDEHW�V�U�S�JLGHU��%DúDUÕOÕ�ILUPDODU�VDGHFH� IL\DW� DoÕVÕQGDQ� UHNDEHW� HWPHQLQ� \DQÕ� VÕUD�� YDU� RODQ� ELOJLOHULQL�� \HQL��U�QOHU� LFDW�HWPHGH�YH\D�YDU�RODQ��U�QOHUL� IDUNOÕODúWÕUÕOPÕú�SL\DVDODUD�DGDSWH�HWPHGH� NXOODQDUDN� GD� UHNDEHW� HWPHNWHGLUOHU�� )LUPDODU� \HQL� �U�QOHU� RUWD\D�oÕNDUDQ�ILUPDODUÕQ��U�QOHULQL�WDNOLW�HGHUHN�\DGD�GDKD�oRN�VDWDELOHFHN��U�QOHU�JHOLúWLUHUHN� SD]DU� SD\ODUÕQÕ� NRUXPD\Õ� \DGD� JHOLúWLUPH\L� KHGHIOHUOHU�� <HQLOLN�\DSPDN� oR÷X� ]DPDQ� NDoÕQÕOPD]GÕU��d�QN�� NHQGLOHULQL� WHNQRORMLN� GH÷LúLPLQ�JHUHNOHULQH� J|UH� \HQLOHPH\HQ� ILUPDODU� UHNDEHW� J�oOHULQL� ]DPDQOD�ND\EHWPHNWH�YH�SL\DVDGDQ�oHNLOPHN�]RUXQGD�NDOPDNWDGÕUODU����
)LUPDODU� DUDVÕ� IDUNOÕOÕNODU� YH� oHúLWOLOLN�� GLQDPLN� WHNQRORMLN� UHNDEHW�V�UHFLQLQ�EDúODWÕOPDVÕQGD�YH�V�UG�U�OHELOPHVL�LoLQ�GH�PHUNH]L�|QHPH�VDKLSWLU��

��� <�%RXUJHRLV�� 6�/HEODQF�� ,QQRYDWLRQ� ,Q� $WODQWLF� &DQDGD�� 7KH� &DQDGLDQ� ,QVWLWXWH� )RU�
5HVHDUFK�2Q�5HJLRQDO�'HYHORSPHQW��������3��������

���� 6DYLRWWL��������3���������5�5�1HOVRQ��6�*�:LQWHU��,Q�6HDUFK�2I�8VHIXO�7KHRU\�2I�,QQRYDWLRQ��
5HVHDUFK�3ROLF\�����������3���������

���� <�%RXUJHRLV��6�/HEODQF��,QQRYDWLRQ�,Q�$WODQWLF�&DQDGD��7KH�&DQDGLDQ�,QVWLWXWH�)RU�5HVHDUFK�
2Q�5HJLRQDO�'HYHORSPHQW��������3����������
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)LUPDODU� �E|OJHOHUL�� �ONHOHUL�� DUDVÕQGDNL� SHUIRUPDQV� IDUNOÕOÕNODUÕ� YH�oHúLWOLOLNOHUL� E�\�G�NoH�� JHULGH� NDODQODUÕQ� KD\DWWD� NDOPD� úDQVÕ� WHKGLW� DOWÕQD�JLUHFHNWLU�� $QFDN� JHULGH� NDOPDN� \HULQH�� RQODUD� \HWLúPH� VWUDWHMLOHULQL�EHQLPVH\HQ� ILUPDODUÕQ� D\DNWD� NDOPD� úDQVODUÕ� E�\�\HFHNWLU�� $QFDN�SHUIRUPDQVÕ�\�NVHN�ILUPDODUÕ��E|OJHOHUL���ONHOHUL��\DNDODPDN�KHU�]DPDQ�NROD\�ELU�Lú�GH÷LOGLU��]DPDQ�DOÕFÕ�YH�SDKDOÕGÕU��d�QN��WHNQLN�ELOJLQLQ��UHWLOPHVL�YH�WHNQRORML\H� G|Q�úW�U�OPHVL�� EHOOL� PDO� JUXSODUÕQGD� �VW� GHUHFHGH� X]PDQOÕ÷Õ�JHUHNWLUPHNWHGLU�� %X� W�U� ELU� LúLQ� \DSÕODELOPHVL� LoLQ� |QHPOL� GHUHFHGH� YH�|÷UHQLOPHVL�]RU�ELOJL� YH� WHFU�EH�ELULNLPL�JHUHNPHNWHGLU��7HNQRORMLN� UHNDEHW�V�UHFL� HQG�VWULGHNL� RUWDODPD� PDOL\HWOHULQ� D]DOPDVÕQD�� YH�YH\D� HQG�VWULGHNL��U�Q� NDOLWHVL� RUWDODPDVÕQÕQ� \�NVHOPHVLQH� \RO� DoDUNHQ� UHNDEHWoL� ROPD\DQ�ILUPDODUÕQ� \RN� ROPDVÕQD� YH\D� HQG�VWUL� OLGHUOHULQLQ� WDNOLW� HGLOPHVLQH� \RO�DoPDNWDGÕU�� (QG�VWULQLQ� RUWDODPD� SHUIRUPDQVÕ� VDGHFH�� HQG�VWUL� OLGHULQL�\DNDODPD\D� X÷UDúÕOGÕ÷Õ� WDNWLUGH� L\LOHúHFHNWLU�� (QG�VWULGH� RUWDODPD�SHUIRUPDQVÕQ�L\LOHúPHVL�X]XQ�YDGHOL�ELU�LúWLU��(QG�VWULGHNL�ELU�ILUPDQÕQ�GL÷HU�ILUPDODUOD�UHNDEHW�J�F�Q��V�UG�UHELOPHVL� LoLQ�KHUKDQJL�ELU�]DPDQGD�EDúDUÕOÕ�ELU�úHNLOGH�\HQLOLN�\DSPDVÕ�]RUXQOXGXU����

���<(1ø/ø.�6h5(&ø�02'(//(5ø�
7HNQRORMLN� GH÷LúLP� YH� \HQLOLN� NDYUDPODUÕ� PRGHUQ� HNRQRPLN�NDONÕQPDGD� DQDKWDU� ELU� URO� R\QDGÕ÷ÕQGDQ�� \HQLOL÷L� QH\LQ� |]HQGLUGL÷L� LOH� ELU�HNRQRPLQLQ� \HQLOLN� SRWDQVL\HOLQLQ� QLFHOLN� YH� QLWHOLN� \|Q�QGHQ� QDVÕO�JHOLúWLULOHELOHFH÷L�YH�NRQWURO�DOWÕQD�DOÕQDELOHFH÷L�PHVHOHOHUL�|]HOOLNOH�NDPXVDO�NDONÕQPD�SROLWLND�\DSÕFÕODUÕ�YH�DNDGHPLV\HQOHU�WDUDIÕQGDQ�FHYDSODQGÕUÕOPD\D�oDOÕúÕOPDNWDGÕU�� %X� NRQX� KHP� ILUPD� G�]H\LQGH� KHP� GH� XOXVDO�� E|OJHVHO� YH�VHNW|UHO�G�]H\GH�ELUoRN�DUDúWÕUPD\D�NRQX�ROPXúWXU��6FKXPSHWHU¶GHQ�EX�\DQD�SHN� oRN� DUDúWÕUPDFÕ� \HQLOLN� V�UHFLQL� DoÕNoD� WDQÕPODPD\D� YH� DQODPD\D� YH�E|\OHFH� HWNLQ� \HQLOLN� SROLWLNDVÕ� \|QWHPOHUL� �UHWPH\H� JD\UHW� HWPHNWHGLUOHU��8OXVODUDUDVÕ�G�]H\GH�LVH�2(&'�\DSWÕ÷Õ�SHN�oRN��oDOÕúPDGD�\HQLOLN�NRQXVXQX�GHULQOHPHVLQH� DUDúWÕUPDNWD� ROXS� XOXVDO� YH� JOREDO� \HQLOLN� SROLWLNDODUÕQÕQ�JHOLúWLULOPHVLQGH�|QHPOL�URO�R\QDPDNWDGÕUODU����
=DPDQ� LoHULVLQGH��EHOOL�G|QHPOHUGH��\HQLOL÷LQ�GR÷DVÕQÕ�YH� LúOH\LúLQL�RUWD\D� NR\DQ� ED]Õ� PRGHOOHU� JHOLúWLULOPLú� YH� EX� PRGHOOHU� GLNNDWH� DOÕQDUDN�XOXVDO� YH� E|OJHVHO� SROLWLNDODU� �UHWLOPLúWLU�� %X� PRGHOOHU� ³WHNQRORML� LWPHOL´��³WDOHS� oHNPHOL´�� ³E�W�QOHúLN´�� ³HQWHJUH´� YH� ³VLVWHP� HQWHJUDV\RQX� YH�úHEHNHOHúPH´�ROPDN��]HUH�EHú�EDúOÕN�DOWÕQGD�LQFHOHQPHNWH�YH�EXQODU�GR÷UXVDO�PRGHOOHU�YH�GR÷UXVDO�ROPD\DQ�PRGHOOHU�RODUDN�VÕQÕIODQGÕUÕOPDNWÕU���
�����'R÷UXVDO�0RGHOOHU�
%XQODUGDQ�LONL�RODQ�WHNQRORML�LWPHOL�\DNODúÕP�����������\ÕOODUÕ�DUDVÕ�|QH�oÕNPÕú�YH�EHQLPVHQPLúWLU��%X�\DNODúÕPD�J|UH�\HQLOL÷LQ��ELOLPVHO�NHúLIOH�EDúOD\DQ��LFDW��P�KHQGLVOLN�YH�LPDODW�DNWLYLWHOHULQGHQ�JHoHQ�YH�\HQL�ELU��U�Q�

���� 0�0FNHOYH\�� 8VLQJ� (YROXWLRQDU\� 7KHRU\� 7R� 'HILQH� 6\VWHPV� 2I� ,QQRYDWLRQ��
7HFKQRORJLHV�� ,QVWLWLXWLRQV� $QG� 2UJDQL]DWLRQV�� 3LQWHU�� ������ 3���������� <�%RXUJHRLV��
6�/HEODQF���������
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YH\D�V�UHo�RODUDN�SD]DUODQPD�LOH�VRQ�EXODQ�OLQHHU��GR÷UXVDO��ELU�V�UHo�ROGX÷X�YDUVD\ÕOPDNWDGÕU�� %X� \DNODúÕPD� J|UH� HVDV� RODUDN�� RUWD\D� oÕNDQ� WHNQRORMLN�\HQLOLNOHULQ�WDOHEL�DUWÕUGÕ÷Õ�YH�E|\OHFH�HNRQRPLN�E�\�PH\L�GHVWHNOHGL÷L�LIDGH�HGLOPHNWHGLU��<DQL�E�\�PH\L�EHVOH\HQ�úH\�ELOLPVHO�YH�WHNQLN�LFDWODUGÕU����$U�*H� EX� PRGHOH� J|UH� WHPHO� GLQDPLN� QLWHOL÷LQL� WDúÕPDNWDGÕU�� <HQL� �U�Q� YH�V�UHoOHU��WHPHO�ELOLPLQ�NHúILQLQ�ELU�VRQXFX�ROXS�EX�NHúLIOHULQ�PXKWHPHO�WLFDUL�X\JXODPDODUÕQÕQ� úLUNHW� LoHULVLQGHNL� $U�*H� ELULPL� WDUDIÕQGDQ� J�QGHPH�JHWLULOPHNWH� YH� EXQXQ� VRQXFX� RODUDN� LVH� \HQLOL÷H� G|Q�úW�÷�� NDEXO�HGLOPHNWHGLU��%X�PRGHOH�J|UH�KHUKDQJL�ELU�W�U�JHUL�EHVOHPH�PHYFXW�GH÷LOGLU���
����¶OÕ� \ÕOODUÕQ� LON� EDúODUÕQGD� LOHUL� NDSLWDOLVW� �ONHOHUGHNL� NDPX�SROLWLND� \DSÕFÕODUÕ�� LNLQFL� OLQHHU� \HQLOLN� PRGHOL� RODQ� WDOHS� oHNPHOL� � PRGHOL�EHQLPVHPLúOHUGLU�� %X� PRGHOH� J|UH� \HQLOLNOHU�� P�úWHULOHULQ� EHNOHQWLOHUL� YH�WDOHSOHUL� J|]� |Q�QH� DOÕQDUDN� JHOLúWLULOPHNWHGLU��'ROD\ÕVÕ\OD� WDOHS�� WHNQRORMLN�JHOLúPHQLQ� \|Q�Q��YH�RUDQÕQÕ� HWNLOHPHNWHGLU��%X� \HQLOLN�PRGHOL�� ILUPDODUÕQ�GR÷UXGDQ�P�úWHULOHULQ�EHNOHQWLOHULQH�YH�LVWHNOHULQH�|QHP�DWIHWPHNWHGLU��%XQD�J|UH� P�úWHULOHUGHQ� JHOHQ� �U�Q� WDOHSOHUL� QHWLFHVLQGH� \HQL� �U�Q� NDUDUODUÕ�úHNLOOHQPHNWHGLU����
'DKD� VRQUDNL� G|QHPOHUGH� \DSÕODQ� oDOÕúPDODU� QHWLFHVLQGH� KHU� LNL�OLQHHU� \HQLOLN� PRGHOLQLQ� GH� ID]OD� \DOÕQ� ROGX÷X� YH� JHUoHNOHUL� WDP� RODUDN�\DQVÕWPDGÕ÷Õ�DQODúÕOPÕúWÕU��gUQH÷LQ�5RWKZHOO���EL\R�WHNQRORML�HQG�VWULVLQL�HOH�DOPÕú�YH�\DSWÕ÷Õ�oDOÕúPD\D�J|UH�VDGHFH�D]�ELU�PLNWDU��U�QGH��WHNQRORML�LWPHOL�PRGHOLQ�YDUOÕ÷ÕQÕ�RQD\ODUNHQ��HQG�VWUL�oDSÕQGD�KHP� WHNQRORML� LWPHOL� YH�KHP�GH� WDOHS� oHNPHOL� \DNODúÕPÕQ� \HQLOLN� V�UHoOHULQLQ� IDUNOÕ� DúDPDODUÕ� HVQDVÕQGD�|QHP�ND]DQGÕNODUÕQÕ�J|]OHPOHPLú�YH�ELUOLNWH�HOH�DOÕQPDODUÕ�JHUHNWL÷LQL� LIDGH�HWPLúWLU��%|\OHFH��o�QF��\HQLOLN�PRGHOL�RODQ�NDUPD�PRGHO�RUWD\D�oÕNPÕúWÕU��%X� PRGHOGH� \HQLOLN� V�UHFL� LoHULVLQGHNL� DúDPDODU� DUDVÕ� HWNLOHúLP� YH� JHUL�EHVOHPHOHUH� E�\�N� |QHP� YHULOPHNWHGLU�� <HQLOLN�� PDQWÕNVDO� DoÕGDQ� VÕUDOÕ� YH�IDNDW� KHU� ]DPDQ� V�UHNOL� ROPDVÕ� JHUHNPH\HQ� HWNLOHúLPOL� ELU� V�UHo� RODUDN�EHQLPVHQPHNWHGLU���� 7DOHS� oHNPHOL� YH� WHNQRORML� LWPHOL� \HQLOLN� V�UHoOHUL�ELUOLNWH� oDOÕúPDNWDGÕUODU�� %X� V�UHoOHUGHNL� DúDPDODU� D\UÕúÕN� IDNDW� HWNLOHúLPOL�GXUXPGDGÕU��
�����'R÷UXVDO�2OPD\DQ�0RGHOOHU�
+HU�QH�NDGDU��o�QF��PRGHO�RODQ�NDUPD�PRGHO�NÕVPHQ�HWNLOHúLP�YH�JHUL�EHVOHPHOHULQ�|QHPLQL�YXUJXODVD�GD��EX�NRQXODUD�JHUoHN�YXUJX\X�SDUDOHO�PRGHO� RODUDN� WD� ELOLQHQ� (QWHJUH� 0RGHO� \DSPÕúWÕU�� %X� PRGHOH� J|UH� ELU�ILUPDGD� \HU� DODQ� �UHWLP�� $U�*H�� SD]DUODPD�� LQVDQ� ND\QDNODUÕ� YH� ILQDQVPDQ�

���� 6�-�.OLQH�9H�1�5RVHQEHUJ��³$Q�2YHUYLHZ�2I�,QQRYDWLRQ��,Q�5�/DQGDX�9H�1�5RVHQEHUJ��(G���
7KH�3RVLWLYH�6XP�6WUDWHJ\��+DUQHVVLQJ�7HFKQRORJ\�)RU�(FRQRPLF�*URZWK��:DVKLQJWRQ�
'F��1DWLRQDO�$FDGHP\�3UHVV��������3�����������

���� )LVKHU��������
���� 5R\�5RWKZHOO��������3�����������
���� 5R\�5RWKZHOO�� ³,QGXVWULDO� ,QQRYDWLRQV��6XFFHVV��6WUDWHJ\��7UHQGV´�� ,Q�7KH�+DQG�%RRN�2I�

,QGXVWULDO�,QQRYDWLRQ��(GLWRUV��0DUN�'RGJVRQ��5R\�5RWKZHOO��(GZDUG�(OJDU��8�.��������3��
�������
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JLEL�W�P�GHSDUWPDQODU�DUDVÕ�HWNLOHúLP�YH�LúELUOL÷L�|QHP�WDúÕPDNWDGÕU��6DGHFH��UHWLP�GHSDUWPDQÕQÕQ�HWNLOHúLPL�\HWHUVL]�VD\ÕOPDNWDGÕU����
%HúLQFL� PRGHO� LVH� ILUPD� GÕúÕ� ND\QDNODUOD� úHEHNHOHúPH\L� |Q� SODQD�oÕNDUPDNWD� RODQ�6LVWHP�(QWHJUDV\RQX� YH� ùHEHNH�0RGHOL�GLU��<HQLOLNOHU� YH�ELOJLOHU� PHNDQODU� DUDVÕQGD� WUDQVIHU� HGLOHELOPHNWHGLU�� 8OXVDO� YH� XOXVODUDUDVÕ�\HQLOLN�YH� WHNQRORML�\D\ÕOPDODUÕ�|]HOOLNOH�HQIRUPDV\RQ�YH� WHOHNRP�QLNDV\RQ�WHNQRORMLOHUL� VD\HVLQGH� ROGXNoD� KÕ]ODQPÕúWÕU���� %X� GXUXP� HWNLOHúLP� YH�úHEHNHOHúPHQLQ�\D\JÕQODúPDVÕQÕ� YH�\HQLOLN� V�UHoOHULQGH�JLGHUHN�EHOLUJLQ�ELU�úHNLOGH�|QH�oÕNPDVÕQÕ�VD÷ODPÕúWÕU���%|\OHFH�EX�GXUXPX�GD�LoHUHQ�PRGHOOHULQ�JHOLúWLULOPHVL� JHUHNOLOL÷L� RUWD\D� oÕNPÕúWÕU�� 6LVWHP� (QWHJUDV\RQX� YH�ùHEHNHOHúPH�\HQLOLN�PRGHOOHUL��\HQLOLN�\DSDQ� ILUPDODUÕQ�EDúND� ILUPDODUOD�YH�EDúND� |UJ�WOHQPHOHUOH� �RUJDQL]DV\RQODUOD�� ELUOLNWH� oDOÕúPDODUÕQÕQ� |QHPLQH�YXUJX� \DSPDNWDGÕU�� )LUPD� KHU� QH� NDGDU� \HQLOLN� \DSDQ� VLVWHPLQ� PHUNH]L�DNW|U�� ROVD� GD�� JHQLú� ELOLPVHO� YH� WHNQRORMLN� WRSOXPXQ� ELU� SDUoDVÕ� RODUDN�J|]�NPHNWHGLU�� <HQLOLNoL� ILUPD�� DOÕFÕODU�� YDVÕIOÕ� LúJ�F�� KDYX]X�� VDWÕFÕODU��UDNLSOHU� YH� �QLYHUVLWHOHU� YH� GL÷HU� GHVWHNOH\LFL� NXUXOXúODUOD� ROXPOX� HWNLOHúLP�YH� LúELUOL÷L� LoHULVLQGH� ROGX÷X� GXUXPODUGD� GDKD� �UHWNHQ� ROPDNWDGÕU�� <DSÕODQ�LúOHULQ� ELU� NÕVPÕ� ILUPD� LoL� GHSDUWPDQODU� YH� NLúLOHU� DUDVÕ� ED÷ODQWÕODUÕ�JHUHNWLULUNHQ��GL÷HUOHUL�LVH�GÕú�G�Q\D�LOH�LúELUOL÷L�úHEHNHOHUL�\ROX�LOH�NRPSOHNV�X]PDQ� LúJ�F�� RGDNODUÕQÕQ� LúELUOL÷L� VLVWHPOHULQLQ� YDUOÕ÷ÕQÕ� JHUHNWLUPHNWHGLU��'ROD\ÕVÕ\OD� ILUPDODUÕQ� \HQLOLNoLOLNWH� EDúDUÕOÕ� RODELOPHOHUL� LoLQ�� SRWDQVL\HO�SDUWQHU�LúOHWPHOHUH�YH�NXUXPODUD�VDKLS�ROPDODUÕ�JHUHNLU����

���02'(51�<(1ø/ø.�6ø67(0ø�9(�ù(%(.(/(ù0(�
*�Q�P�]GH� \HQLOLN� VLVWHPL� YH� úHEHNHOHúPH� \DNODúÕPÕ� |]HOOLNOH�JHOLúPLú� �ONHOHUGH� GR÷UXGDQ� GR÷UX\D� NDPXVDO� SROLWLNDODUGD� \HU� DOPDNWD� YH�DNDGHPLN� DUDúWÕUPDODUD� NRQX� ROPDNWDGÕU�� <HQLOLN� VLVWHPL� \DNODúÕPÕQÕQ�PHUNH]LQGHNL�WHPHO�ILNLU�E|OJHOHULQ�YH\D��ONHOHULQ�HNRQRPLN�SHUIRUPDQVÕQÕQ�LúOHWPHOHULQ�QDVÕO�oDOÕúWÕNODUÕQÕQ�\DQÕ�VÕUD��ELUELUOHUL�LOH�YH�GL÷HU�NDPX�VHNW|U��ELOJL� �UHWLFL� YH� \D\ÕFÕODUÕ� LOH� NXUGXNODUÕ� ED÷ODQWÕODUD� GD� ED÷OÕGÕU�� %X� W�U�LOLúNLOHUH� úHEHNH� LOLúNLOHUL� GHQLOPHNWHGLU���� ùHEHNH� LOLúNLOHULQLQ� VD÷OÕNOÕ��NDOLWHOL�YH��UHWNHQ�ELU�úHNLOGH�\�U�W�OHELOPHVL�YH� W�P�HNRQRPLGH�\D\JÕQ�ELU�úHNLOGH� ROXúXPXQXQ� VD÷ODQDELOPHVL� LoLQ� GHVWHNOH\LFL� NDPXVDO� DOW\DSÕODU� YH�NXUXOXúODU�GD�|QHP�DU]�HWPHNWHGLU��%XQODU�NDOLWHOL�YH�\HWHUOL�G�]H\GH�YDU�RODQ�DGDOHW�� J�YHQOLN�� XODúÕP�� LOHWLúLP�� H÷LWLP�� VD÷OÕN�� WHúYLN�� YHUJL�� GDQÕúPDQOÕN��VHNW|UHO�X]PDQ�NXUXP�YH�NXUXOXúODU�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU���
%LU�XOXVDO�\HQLOLN�VLVWHPL�ELUELUOHUL\OH�GH�ED÷ODQWÕOÕ�ELU�oRN�úHEHNH�YH�DOW�úHEHNHOHUGHQ� PH\GDQD� JHOPHNWHGLU�� 8OXVDO�� E|OJHVHO� YH� VHNW|UHO�úHEHNHOHULQ�J�F��D\QÕ�]DPDQGD�ELU�\HQLOLN�VLVWHPLQLQ�J�F�Q��EHOLUOHPHNWHGLU��%�W�Q� EXQODUGDQ� KDUHNHWOH� VLVWHP� NDYUDPÕQÕQ� LoHULVLQGH� SHN� oRN� úHEHNHOHUL�

���� 5R\�5RWKZHOO��������3������
���� 2(&'��������
���� 5R\�5RWKZHOO���������
���� )LVKHU��������
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EDUÕQGÕUDQ�ELU� �VW� NDYUDP�ROGX÷XQX� LIDGH� HWPHN�P�PN�QG�U����8\XPOX�ELU�\HQLOLN�VLVWHPL��E�Q\HVLQGH�DúD÷ÕGDNL�XQVXUODUÕ�EDUÕQGÕUDELOPHNWHGLU����
x 0�úWHUL��UHWLFL� LOLúNLOHUL�� hUHWLFL� ILUPDODU�� GD÷ÕWÕFÕODU��SHUDNHQGHFLOHU�YH�VRQ�NXOODQÕFÕODU�DUDVÕQGDNL�LOLúNLOHU��
x hUHWLFL�WHGDULNoL� DUDVÕQGDNL� LOLúNLOHU�� øPDODWoÕ� YH� DUD� PDOÕ�VD÷OD\DQ�ILUPDODU�DUDVÕQGDNL�LOLúNLOHU��
x hUHWLFL�KL]PHW�WHGDULNoLOHUL�DUDVÕQGDNL�LOLúNLOHU��hUHWLFL�YH�KL]PHW�VD÷OD\ÕFÕODU� �ELOJLVD\DU� YH� LOLúNLOL� KL]PHWOHU�� WHNQLN� GDQÕúPDQOÕN�� Lú�YH�LGDUL�GDQÕúPDQOÕNODU�JLEL��DUDVÕQGDNL�LOLúNLOHU���
x hUHWLFLOHUDUDVÕ� úHEHNHOHúPH� YH� LOLúNLOHU�� 5HNDEHW� KDOLQGHNL�ILUPDODUÕQ��U�Q�SRUWI|\OHULQL�JHOLúWLUPHN�YH�GDKD�JHQLú�FR÷UDI\DODUD�DoÕOPDN� LoLQ� �UHWLP� NDSDVLWHOHULQL�� ILQDQVDO� ND\QDNODUÕQÕ� YH� LQVDQ�ND\QDNODUÕQÕ�ELU�DUD\D�JHWLUPHOHULGLU��
x %LOLP�HQG�VWUL� LúELUOL÷L�� hQLYHUVLWHOHU� YH� HQG�VWUL\HO� ILUPDODU�DUDVÕQGD� GH÷LúLN� G�]H\OHUGH� LúELUOLNOHUL� JHUoHNOHúWLULOPHNWHGLU�� %X�LúELUOLNOHUL�GDQÕúPDQOÕN�KL]PHWL��RUWDN�$U�*H�SURMHOHUL�JLEL�IDUNOÕ�SHN�oRN�G�]H\GH�\DSÕODELOPHNWHGLU��
� <HQLOLN� YH� ELOJL� \DUDWÕOPDVÕ� NXUXPVDO� \DSÕ\D� ED÷OÕ� ROXS� LQWHUDNWLI��NDUúÕOÕNOÕ� HWNLOHúLPOL�� YH� N�P�ODWLI� � �ELULNLPOL�� ELU� V�UHoWLU���� 6LVWHP�RODUDN�HOH� DOÕQGÕ÷ÕQGD� HNRQRPLN� SROLWLND� VWUDWHMLOHUL� ED÷ODPÕQGD� IDUNOÕ� \HQLOLN�VLVWHPL� \DNODúÕPODUÕ� NXOODQÕOPDNWDGÕU�� <HQLOLN� VLVWHPL� \DNODúÕPÕ� IDUNOÕ�W�UOHUGH� VLVWHPOHU� RUWD\D� oÕNDUPÕúWÕU�� %XQODUÕQ� LoHULVLQGH� |QH� oÕNDQ� DQD�D\UÕP����
x 6HNW|UHO� YH\D� 7HNQRORMLN� 6LVWHPOHU� %HOLUOL� ELU� VHNW|U� YH\D� EHOLUOL�ELU�WHNQRORML\L�EDúODQJÕo�QRNWDVÕ�RODUDN�NXOODQDQ�\DNODúÕPODUGÕU��
x <HUHO��0HNDQVDO��6LVWHPOHU� %X�W�U�VLVWHPOHU�PHNDQVDO�E�W�QO�÷��YH�\DNÕQOÕ÷Õ� WHPHO� DOPÕú� ROXS� IDUNOÕ� FR÷UDIL� JHQLúOLNOHUGH� HOH�DOÕQPDNWDGÕU�� $ODQVDO� VLVWHPOHU� \HUHO�� E|OJHVHO�� XOXVDO� YH\D� JOREDO�\HQLOLN�VLVWHPOHUL�RODUDN�LQFHOHQPHNWHGLU���

'L÷HU�WDUDIWDQ��úHEHNH�NDYUDPÕ�LúLQ�QLWHOL÷LQH�J|UH�SHN�oRN�G�]H\GH�NXOODQÕOPDNWDGÕU�� � 6DWÕFÕ�P�úWHUL� úHEHNHOHUL�� E|OJHVHO� YH� HQG�VWUL� LoL�úHEHNHOHU�� XOXVODUDUDVÕ� VWUDWHMLN� LúELUOL÷L� úHEHNHOHUL�� |UJ�WOHU� DUDVÕ� úHEHNHOHU�EXQODU�DUDVÕQGDQ�VDGHFH�ELUNDoÕGÕU��%X�DODQGD�\DSÕODQ�oDOÕúPDODU�JHQHO�RODUDN�PHNDQVDO� úHEHNHOHU� �]HULQGH� \R÷XQODúPÕúWÕU�� ùHEHNH� NDYUDPÕ� oRN� J�oO�� ELU�NDYUDP� ROGX÷XQGDQ� YH� NDSVD\ÕFÕOÕ÷ÕQGDQ� GROD\Õ� ELU� WDNÕP� EHOLUVL]OLNOHUL� GH�

���� 3�3��6DYLRWWL��³,QQRYDWLRQ�6\VWHPV�$QG�(YROXWLRQDU\�7KHRULHV´��,Q�6\VWHPV�2I�,QQRYDWLRQ��
7HFKQRORJLHV�� ,QVWLWXWLRQV�$QG�2UJDQL]DWLRQV��(G��&KDUOHV�(GTXLVW��3LQWHU�3XE���������3��
���������

���� )LVKHU��������
���� *�'RVL�� ³7KH� 1DWXUH� 2I� 7KH� ,QQRYDWLRQ� 3URFHVV´�� ,Q�7HFKQLFDO� &KDQJH� $QG� (FRQRPLF�

7KHRU\��(G��*�'RVL��&�)UHHPDQ��5��1HOVRQ��*��6LOYHUEHUJ�$QG�/��6RHWH��������3����������
���� )LVKHU��������
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LoHUPHNWHGLU��6LVWHP�PDQWÕ÷Õ�oHUoHYHVLQGH�EDNÕOGÕ÷Õ�]DPDQ�úHEHNH�LQRUJDQLN�YH�SDUoDODQDELOLU��JHYúHN�ELU�\DSÕ�RODUDN�WD�G�ú�Q�OHELOLU����
)LUPDODUÕQ� YH� HNRQRPLOHULQ� �UHWNHQOL÷LQL� VD÷ODPDGD� úHEHNHOHULQ�|QHPOL� ELU� URO�� EXOXQPDNWDGÕU�� ùHEHNH� \DNODúÕPÕQÕQ� |]�QGH�� VLVWHPDWLN� YH�HWNLOHúLPOL� LOLúNLOHU� \XPD÷Õ� EXOXQPDNWDGÕU�� ùHEHNHOHU� EDVLW� DOÕP�VDWÕP�LOLúNLOHULQGHQ� GDKD� |WH� X]XQ� VROXNOX� YH� ELOLQoOL� ELU� HWNLOHúLPL� LoHUPHNWHGLU��)LUPDODUÕQ� \HQLOLN� \DSDELOPH� NDSDVLWHOHULQLQ� VÕQÕUÕQÕ�� NHQGL� \HWHQHNOHUL� YH�\HQLOLNOHUL�WUDQVIHU�HGHELOPH�NDSDVLWHOHUL�EHOLUOHPHNWHGLU��<HQLOLNOHULQ�|]�QGH�EXOXQDQ� NDUPDúÕNOÕN�� PDOL\HW� YH� ULVNOHUGHNL� DUWÕú�� \HQLOLN� V�UHFLQGH�úHEHNHOHúPH� YH� LúELUOLNOHULQH� RODQ� LKWL\DFÕ� DUWÕUPDNWDGÕU�� )LUPDODU�� SL\DVD�LoLQGHNL�JHOHQHNVHO�UROOHULQLQ�\DQÕ�VÕUD�ELOJL�GH÷LúLPL�\DSDUODU����%X�GH÷LúLPLQ�DNW|UOHUL�RODUDN�P�úWHULOHU��VDWÕFÕODU��WDúHURQODU��UDNLSOHU�YH�GL÷HUOHUL�úHNOLQGH�NDUúÕOÕNOÕ�|÷UHQPH�V�UHFL�LoHULVLQH�JLUHUOHU����
ùHEHNHOHU�LoHULN�RODUDN�oRN�IDUNOÕ�W�U�YH�PHNDQODUGD�EXOXQPDNWDGÕU��dRN�|]HO�GXUXPODUD�|]J��úHEHNHOHU�EXOXQDELOGL÷L�JLEL�ELU�úHEHNHQLQ�LoHUL÷L�YH�ELoLPL�� úHEHNHGH�EXOXQDQ�oHúLWOL� DNW|UOHULQ�DUDVÕQGDNL�ED÷ODQWÕODUÕQ�GR÷DVÕQD�J|UH� GH� GH÷LúHELOLU�� %X� JHQLú� \HOSD]HQLQ� ELU� XFXQGD� oRN� IRUPHO� LOLúNLOHU�EXOXQPDNWDGÕU�� )RUPHO� \DSÕ� UHJ�ODV\RQODU� �G�]HQOHPHOHU��� V|]OHúPHOHU�� YH�NXUDOODUGDQ�ROXúPDNWDGÕU��<HOSD]HQLQ�GL÷HU�XFXQGD�LVH�JHQHO�RODUDN�LQIRUPHO�GR÷DO� úHEHNHOHU� EXOXQPDNWDGÕU�� %XQODU� |]J�UFH� DNW|UOHUL� ELUELULQH� ED÷OD\DQ�úHEHNHOHUGLU��%X� WLS� úHEHNHOHULQ� |Oo�OPHVL� ]RUGXU���� ùHEHNHOHU� SR]LWLI� �YH\D�QHJDWLI��VLQHUMLQLQ�YDUOÕ÷ÕQÕ�DPDoODUODU��øNWLVDWoÕODU��úHEHNHOHULQ�NÕVPHQ�WHN�WHN�ILUPDODUD� GÕúVDO� RODQ� JHQHO� VLVWHP� |OoHN� HNRQRPLOHUL� \DUDWPDVÕ� JHUHNWL÷LQL�V|\OHUOHU��%LU�úHEHNH�LoHULVLQGHNL�\HQLOLNoLOHU�JHYúHN��JD\UL� UHVPL��D\UÕODELOLU�YH� ELUOHúWLULOHELOLU� VLVWHPLN� LOLúNLOHUH� VDKLSWLUOHU�� 'L÷HU� \DQGDQ� EDúDUÕOÕ�úHEHNHOHU�RQ�\ÕOODU�ER\XQFD�GHYDP�HGHUOHU����
<HQLOLNoL� ILUPDODU�RUWDN�ELU�NXUXPVDO�\DSÕ� LoHULVLQGH�oDOÕúÕUODU��+HS�ELUOLNWH�RUWDN�ELOJL�DOW\DSÕVÕQD�ED÷ÕPOÕ�ROXS�EX�RUWDN�DOW\DSÕ\Õ�NXOODQÕUODU�YH�RQD�NDWNÕGD�EXOXQXUODU��%LU�úHEHNH�LoHULVLQGHNL�DNWLYLWHOHU�IRUPHO�YH�LQIRUPHO�JHQLú� LOLúNLOHU�\XPD÷Õ�úHNOLQGH�ROXS��ND\QDNODUÕQ�\DUDWÕOPDVÕ��ELUOHúWLULOPHVL��GH÷LúLPL�� G|Q�ú�P��� HPLOPHVL� YH� NXOODQÕOPDVÕ� DPDFÕQD� KL]PHW� HGHUOHU��<HQLOLNoL� ILUPDODUGDNL� $U�*H� PDOL\HWOHULQLQ� \�NVHNOL÷L� úHEHNHOHúPHQLQ� ELU�VHEHEL� RODUDN� J|VWHULOHELOPHNWHGLU�� g]HOOLNOH� EX� GXUXP� N�o�N� ILUPDODUGD�E�\�N� DYDQWDMODU� VD÷OD\DELOPHNWHGLU�� ùHEHNHOHULQ� NXUXOPDVÕQÕQ� ELU� GL÷HU�VHEHEL� GH� WDPDPOD\ÕFÕ� ELOJLOHULQ� GÕú� ND\QDNODUGDQ� �|]HOOLNOH� |UW�N� �WDFLW��ELOJL�� HOGH� HGLOPHVLQLQ� VD÷ODQPDVÕ� RODUDN� |QH� oÕNPDNWDGÕU�� )LUPDODU� ELOJL\L�ELUELULQH� ED÷ÕPOÕ� ELU� úHNLOGH� HPPH�� �UHWPH� YH� P�EDGHOH� HWPH� LKWL\DFÕ�GX\DUODU����

���� &�'HEUHVVRQ�9H�)��$PHVVH��³1HWZRUNV�2I�,QQRYDWRUV��$�5HYLHZ�$QG�,QWURGXFWLRQ�7R�7KH�
,VVXH´��5HVHDUFK�3ROLF\�������������3�����������

���� )LVKHU��������&�'HEUHVVRQ��)��$PHVVH��������
���� &DUOVVRQ��%��7HFKQRORJLFDO�6\VWHPV�DQG�(FRQRPLF�3HUIRUPDQFH��,Q��0���'RGJVRQ�DQG�5��

5RWKZHOO��HGV���7KH�+DQGERRN�RI�,QGXVWULDO�,QQRYDWLRQ���&KHOWHQKDP��(GZDUG�(OJDU��������
���� )UHHPDQ��������
���� )LVKHU��������
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��� 7h5.ø<('(� 7(.12/2-ø.� '(öøùø0� 9(� <(1ø/ø.��� <(7(1(öø��.,6$�%ø5�%$.,ù��
<DSÕODQ� oDOÕúPDODU� YH� HOGHNL� EXOJXODU� \HQLOL÷L� �UHWHQ�� WLFDULOHúWLUHQ�YH� JHOLúWLUHQ� �ONHOHULQ� E�\�N� oR÷XQOXNOD� JHOLúPLú� �ONHOHU� ROGX÷XQX� RUWD\D�NR\PDNWDGÕU��%X��ONHOHU�DUDVÕQD�VRQ�]DPDQODUGD�\HQL�JHOLúPLú��ONHOHU�RODUDN�*�QH\�.RUH��0DOH]\D��7D\YDQ�YH�6LQJDSXU�GD�GDKLO�ROPXúWXU��'L÷HU�WDUDIWDQ�EDúWD� JHOLúPHNWH� RODQ� �ONHOHU� ROPDN� �]HUH� G�Q\DGDNL� GL÷HU� �ONHOHU� JHQHO�RODUDN�\HQLOL÷L�YH�WHNQRORML\L��UHWHQ�GH÷LO��\HQLOL÷L��U�Q�\DGD�V�UHo�úHNOLQGH�JHOLúPLú� �ONHOHUGHQ� VDWÕQ� DODQ� YH�YH\D� EX� �U�QOHUL� D]� GD� ROVD� WDNOLW� HGHQ��ONHOHU�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU����
����� VRQUDVÕ�� JHOLúPHNWH� RODQ� ELUoRN� �ONHGH� �7�UNL\H� GDKLO��HNRQRPLN� OLEHUDOL]DV\RQ� KDUHNHWOHUL� RUWD\D� oÕNPÕúWÕU�� (NRQRPLN�OLEHUDOL]DV\RQ� EX� �ONHOHUGH� JHQHOOLNOH� GÕú� WLFDUHW� YH� ILQDQV� NHVLPLQGH� YH�]DPDQ� LoHULVLQGH� JHUoHNOHúPLúWLU�� $PSLULN� EXOJXODUD� J|UH� EX� HNRQRPLOHU�WHNQRORML� YH� WHNQRORMLN� \HQLOLN� LoHULOPLú� �U�QOHULQ� GR÷UXGDQ� LWKDODWoÕVÕ�ROXUNHQ�� �UHWWLNOHUL� �U�QOHU� DoÕVÕQGDQ� WHNQRORML� OLVDQVÕ�� \DEDQFÕ� RUWDNOÕNODUÕ�\DGD� GR÷UXGDQ� \DEDQFÕ� \DWÕUÕPODUÕQ� WHNQRORMLN� \D\ÕOPD� HWNLOHULQH� UD÷PHQ�\HQLOLNoL�NDSDVLWHOHULQLQ�JHOLúPHGL÷L�J|U�OPHNWHGLU����
7�UNL\H¶GH� ELOLP� YH� WHNQRORML� DODQÕQGD� EHOLUOL� ELU� SROLWLND� L]OHPH�DQOD\ÕúÕ� SODQOÕ� G|QHPOH� ELUOLNWH� EDúODPÕúWÕU�� øNLQFL� YH� �o�QF�� SODQODUGD�\HQLOLN� JHOLúWLUPH� \HULQH� WHNQRORML� WUDQVIHUL� VWUDWHMLVL� |QHP� ND]DQPÕú� YH�E|\OHFH� DUDúWÕUPD�JHOLúWLUPH� IDDOL\HWOHUL� ROPDVÕ� JHUHNHQ� KÕ]D� XODúDPDPÕúWÕU�������YH�����¶OL�\ÕOODU�GR÷D�ELOLPOHULQGH� WHPHO�YH�X\JXODPDOÕ�DUDúWÕUPDODUÕQ�GHVWHNOHQPHVL�úHNOLQGH�NÕVÕU�YH�HQG�VWUL\HO�ED÷ODQWÕODUÕ�ROPD\DQ�oDOÕúPDODUOD�JHoPLúWLU���� %X� oDOÕúPDODUÕQ� \HQLOLN� �UHWHFHN� \D� GD� \HQLOLN� NDSDVLWHVLQL�DUWÕUDFDN� YH� LPDODW� VHNW|U�� LOH� ED÷ODQWÕVÕ� NXYYHWOL�� QLWHOLNOL� oDOÕúPDODU�ROGX÷XQX� V|\OHPHN� SHN� P�PN�Q� J|]�NPHPHNWHGLU�� '|UG�QF�� %Hú� <ÕOOÕN�.DONÕQPD� 3ODQÕ� LOH� ELUOLNWH� LON� GHID� WHNQRORML� SROLWLNDVÕ� YH� ED]Õ� VHNW|UOHULQ�NHQGL� WHNQRORMLOHULQL��UHWHFHN�ELoLPGH�JHOLúPHVLQGHQ�EDKVHGLOPLúWLU������¶OL�\ÕOODUÕQ�EDúÕQGD�'37�7h%ø7$.�LúELUOL÷L�LOH�7�UN�%LOLP�3ROLWLNDVÕ�����������'RN�PDQÕ� KD]ÕUODQPÕú� YH� ELOLP� YH� WHNQRORML� SROLWLNDVÕQD� � LúDUHW� HGLOPLúWLU��$QFDN� EX� G|QHPGH� \DSÕODQ� ED]Õ� GL÷HU� SURMHOHU� KD\DWD� JHoLULOHPHPLúWLU�� %X�G|QHPGH�NXUXODQ�%LOLP�YH�7HNQRORML�<�NVHN�.XUXOX� DQFDN�����¶OL� \ÕOODUÕQ�EDúÕQGD� EHOLUOL� ELU� LúOHUOLN� ND]DQPÕúWÕU�� ����� \ÕOÕQGD� %7<.� �%LOLP� 9H�7HNQRORML� <�NVHN� .XUXOX�� 7�UNL\H¶QLQ� ELOLP� YH� WHNQRORML� SROLWLNDVÕQÕQ�WHPHOLQL�ROXúWXUDQ�\HQL�ELU�GRN�PDQ�KD]ÕUODPÕúWÕU��%X�GRN�PDQ�<HGLQFL�%Hú�

���� /�.LP��³7KH�'\QDPLFV�2I�,QGXVWULDO�/HDUQLQJ�,Q�'HYHORSLQJ�&RXQWULHV´��7KH�8QLWHG�1DWLRQV�
8QLYHUVLW\�� ,QWHFK�� 'LVFXVVLRQ� 3DSHU�� ������ 6�/DOO�� ³7XUNLVK� 3HUIRUPDQFH� ,Q� ([SRUWLQJ�
0DQXIDFWXUHV�� $� &RPSDUDWLYH� 6WUXFWXUDO� $QDO\VLV´�� 4(+� :RUNLQJ� 3DSHU� 6HULHV�� 2[IRUG�
8QLYHUVLW\��������

���� $�� 8]XQ�� ³7HFKQRORJLFDO� ,QQRYDWLRQ� $FWLYLWLHV� ,Q� 7XUNH\�� 7KH� &DVH� 2I� 0DQXIDFWXULQJ�
,QGXVWU\�� ����±����´�� 7HFKQRYDWLRQ�� ���� ������ 3����±����� 7HRPDQ� 3DPXNoX�� ³7UDGH�
/LEHUDOL]DWLRQ�$QG�,QQRYDWLRQ�'HFLRQV�2I�)LUPV��/HVVRQV�)URP�3RVW�������7XUNH\´��:RUOG�
'HYHORSPHQW��9RO�����1R����3�������������

���� '37�� 6HNL]LQFL� %Hú� <ÕOOÕN� .DONÕQPD� 3ODQÕ�� %LOLP� 9H� 7HNQRORML� g]HO� øKWLVDV� .RPLV\RQX�
5DSRUX��'HYOHW�3ODQODPD�7HúNLODWÕ��gø.������$QNDUD��������
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<ÕOOÕN� .DONÕQPD� 3ODQÕ¶QD� GD� |QHPOL� |Oo�GH� \DQVÕWÕOPÕúWÕU���� 7�UNL\H� úX� DQ�6HNL]LQFL� %Hú� <ÕOOÕN� .DONÕQPD� 3ODQÕ� GRN�PDQODUÕQGDQ� GD� DoÕNoD�J|]OHPOHQGL÷L� JLEL� WHNQRORML� JHOLúWLUPH� YH� \HQLOLN� \DSPD� J�F�Q�Q�JHOLúWLULOPHVLQLQ� WHPHO� ELU� ]RUXQOXOXN� ROGX÷XQX� YH� OLEHUDO� G�Q\D� HNRQRPLVL�LoHULVLQGH� UHNDEHWoL� NDOÕS� UHIDK� VHYL\HVLQL� DUWÕUPDQÕQ� WHN� \ROXQXQ� EXQGDQ�JHoWL÷LQLQ� DoÕN� ELU� úHNLOGH� IDUNÕQGDGÕU�� %XQD� \|QHOLN� �UHWLOHFHN� NDPX�SROLWLNDODUÕQÕQ� |Q�QGHNL� HQ� E�\�N� HQJHO� DVOÕQGD� ILQDQVPDQ� VRUXQX� RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��3HN�oRN�VHNW|U�Q�JHOLúWLULOPHVL�DPDFÕ\OD�|QH�V�U�OHQ�YH� JHOLúWLULOHQ� SROLWLNDODU� NDPX� ILQDQVPDQ� DoÕNODUÕ� HQJHOLQH� WDNÕOPDNWD� YH�LVWHQLOGL÷L�JLEL�\�U�W�OHPHPHNWHGLU������¶OÕ�\ÕOODU�LoHULVLQGH�'HYOHW�øVWDWLVWLN�(QVWLW�V�� YH� 7�UNL\H� 7HNQRORML� *HOLúWLUPH� 9DNIÕ� WDUDIÕQGDQ� XOXVODUDUDVÕ�VWDQGDUWODUD� X\JXQ� LNL� XOXVDO� \HQLOLN� DQNHWL� \DSÕOPÕúWÕU���� 'ø(� \HQL� ELU�DQNHWLQH�GHYDP�HWPHNWHGLU��7h6ø$'�LVH�ELU�VLYLO�WRSOXP�NXUXOXúX�RODUDN�EX�NRQX\X�LQFHOH\HQ�8OXVDO�<HQLOLN�6LVWHPL�DGOÕ�oDOÕúPDVÕQÕ������\ÕOÕ�LoHULVLQGH�NDPX�R\XQD� VXQPXúWXU����%X� GD� \HQLOLNOH� LOJLOL� ELOLQoOHQPHGH� KD\OL�PHVDIH�DOÕQGÕ÷ÕQÕ�J|VWHUPHNWHGLU���
� %LU� �ONHQLQ� \HQLOLNoL� \�]�Q�� |OoPHGH� SHN� oRN� YHUL� WLSL�NXOODQÕOPDNWDGÕU�� %XQODUGDQ� |QGH� JHOHQOHUL� $U�*H� KDUFDPDODUÕ�� SDWHQW�VD\ÕODUÕ�� \HQLOLN� VD\ÕODUÕ�� \DSÕODQ� ELOLPVHO� \D\ÕQ� VD\ÕVÕ� YH� DUDúWÕUPDFÕ� VD\ÕVÕ��YHULOHUL� YH� EXQODUD� GD\DQDUDN� KHVDSODQDQ� oHúLWOL� YHULOHU� RODUDN� NDUúÕPÕ]D�oÕNPDNWDGÕU����

2(&'�YHULOHULQH�J|UH�7�UNL\H�\HQLOLN�SRWDQVL\HOL�DoÕVÕQGDQ�JHOLúPLú�EDWÕ��ONHOHULQLQ�YH�SHN�oRN�8]DNGR÷X�$V\D��ONHVLQLQ�JHULVLQGH�NDOPDNWDGÕU��gUQH÷LQ�2(&'�NULWHUOHULQH�J|UH�$U�*H�\R÷XQOX÷XQXQ���¶LQ�DOWÕQGD�ROGX÷X�HNRQRPLOHUGH� WHNQRORML� \R÷XQOX÷XQXQ� G�ú�N� ROGX÷X� LIDGH� HGLOPHNWHGLU����'�Q\D� oDSÕQGD� \DSÕODQ� oDOÕúPDODU� VRQ� \LUPL� \ÕOGD� G�ú�N� WHNQRORMLOL� �U�QOHU�LKUDFDWÕQÕQ�\ÕOOÕN�RUWDODPD�������RUWD�WHNQRORMLOL��U�QOHU�LKUDFDWÕQÕQ��������YH�LOHUL� WHNQRORML� �U�Q�� LKUDFDWÕQÕQ� ������ KÕ]OD� E�\�G�÷�Q�� J|VWHUPHNWHGLU��øVWDWLVWLNOHUH�J|UH�G�Q\DGD�LKUDFDWÕ�HQ�KÕ]OÕ�E�\�\HQ�VHNW|UOHULQ�LOHUL�WHNQRORML�\R÷XQOXNOX� VHNW|UOHU� ROGX÷X� J|U�OPHNWHGLU���� %X� WLS� �U�QOHUL� LKUDo�HGHELOPHQLQ� \ROX� \HQLOLNoL� YH� WHNQRORML� \R÷XQOX÷X� \�NVHN� �U�QOHUL��UHWPHNWHQ� JHoPHNWHGLU��<DSÕODQ� KHVDSODPDODU� 7�UNL\H� LKUDFDWÕQÕQ����¶OLN�NÕVPÕQÕ� ROXúWXUDQ� LPDODW� VDQD\LL� LKUDFDWÕQÕQ� ��¶OLN� NÕVPÕ� KDULo� WDPDPÕQÕQ�WHNQRORMLN�DoÕGDQ�G�ú�N�YH�RUWD�\R÷XQOXNOX�PDOODUGDQ�ROXúWX÷XQX�YH� LPDODW�VDQD\LLQGH�\HQL� \DGD� L\LOHúWLULOPLú��U�Q�SD]DUOD\DQ� ILUPDODUÕQ�RUDQÕQÕQ�����ROXS�JHOLúPLú��ONHOHUGHQ�HQ�D]����SXDQ�GDKD�G�ú�N�ROGX÷XQX�J|VWHUPHNWHGLU��'L÷HU� WDUDIWDQ� WHNQRORML� ELULNLPLQL� NHQGL� |]� LPNDQODUÕ� LOH� \DSDQ� �ONHOHU�G�Q\DQÕQ�HQ�]HQJLQ��ONHOHUL�GXUXPXQGDGÕU��%DWÕOÕ��ONHOHU��WHNQRORMLN�ELULNLP�YH� \HQLOLN� NDSDVLWHOHULQL� GDKD� ID]OD� JHOLúWLUPHQLQ� \ROODUÕQÕ� DUDPDNWDGÕUODU��
���� 1LPHW�g]WDú��%LOLP�YH�7HNQRORML�3ROLWLNDVÕ�YH�7�UNL\H��������'37��6HNL]LQFL�%Hú�<ÕOOÕN�

.DONÕQPD�3ODQÕ��$QNDUD��������
���� $QNHW�VRQXoODUÕ�LoLQ�EN]��ZZZ�GLH�JRY�WU�NRQXODUU�ELOLP7HN�KWP��YH�$��8]XQ��������
���� %N]��7h6ø$'��8OXVDO�<HQLOLN�6LVWHPL��.DYUDPVDO�dHUoHYH��7�UNL\H�øQFHOHPHVL�YH�hONH�

gUQHNOHUL��QR������������������
���� 2(&'�� ³6FLHQFH�� 7HFKQRORJ\� $QG� ,QGXVWU\� 6FRUHERDUG�� 7RZDUGV� $� .QRZOHGJH�%DVHG�

(FRQRP\´��6FLHQFH�$QG�,QQRYDWLRQ�������(GLWLRQ���
�����7HRPDQ�3DPXNoX��������3�������������
���� $\UÕP�YH�WDQÕPODU�LoLQ�EN]��2(&'��������
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'ROD\ÕVÕ\OD� 7�UNL\H¶QLQ� GH� HNRQRPLN� E�\�PH\L� NDOÕFÕ� ELU� úHNLOGH� DUWÕUPDVÕ�LoLQ� LOHUL� WHNQRORML� \R÷XQOXNOX� VHNW|UOHUH� \DWÕUÕP� \DSPDVÕ� E�\�N� |QHP�WDúÕPDNWDGÕU�� d�QN�� GÕú� WLFDUHWLQ� JLGHUHN� GDKD� GD� VHUEHVWOHúWL÷L� JOREDO�G�Q\DGD� \�NVHN� WHNQRORML� �U�QOHULQLQ� UHNDEHW� HGHPH\HQ� YH� DQFDN� G�ú�N�WHNQRORML� \R÷XQOXNOX� VHNW|UOHUGH� UHNDEHW� HGHELOHQ� �ONHOHULQ� DYDQWDMÕ� XFX]�LúJ�F�� YH� G|YL]� NXUX� DYDQWDMODUÕ� LOH� VD÷ODQDELOHFHNWLU���� $QFDN� \DSÕODQ�oDOÕúPDODU�� G|YL]� NXUX� YH� XFX]� LúJ�F�� DYDQWDMÕQD� GD\DOÕ� E�\�PHQLQ� WHN�EDúÕQD� KÕ]OÕ� UHIDK� DUWÕúÕ� JHWLUPHGL÷LQL� RUWD\D� NR\PDNWDGÕU�� %DWÕOÕ� �ONHOHU�\HQLOLNoLOL÷H�GD\DOÕ� LOHUL� WHNQRORML� LoHULNOL� VHNW|UOHUGH� UHNDEHW�HWPHNWH�YH�EX�DODQGDNL� �VW�QO�NOHULQL� NRUX\DELOPHN� LoLQ�|QHPOL� oDEDODU� J|VWHUPHNWHGLUOHU��'ROD\ÕVÕ\OD� V�UG�U�OHELOLU� ELU� \HQLOLN� YH� WHNQRORML� SROLWLNDVÕ� �ONHOHULQ�JHOHFHNOHULQL�EHOLUOHPHGH�ELU�\RO�D\UÕPÕ�JLEL�J|]�NPHNWHGLU����
.DPX� ILQDQVPDQ� VRUXQODUÕQÕ� VHEHS� J|VWHUPHN� VXUHWL\OH�� X]XQ�G|QHPOL�VHNW|UHO�WHNQRORML�YH�\HQLOLN�SROLWLNDODUÕ��UHWPH�YH�HWNLQ�ELU�úHNLOGH�X\JXODPD� NRQXODUÕQÕQ� J|]� DUGÕ� HGLOPHPHVL� |QHP� WDúÕPDNWDGÕU�� 7�UNL\H¶GH�XOXVDO� \HQLOLN� VLVWHPLQL� ROXúWXUDQ� ILUPD�� �QLYHUVLWHOHU� YH� GL÷HU� DUDúWÕUPD�NXUXOXúODUÕ�� WHPHO� NDPXVDO� KL]PHWOHU� �DGDOHW�� VD÷OÕN�� J�YHQOLN�� H÷LWLP���GHVWHNOH\LFL�IL]LNVHO�DOW\DSÕ�JLEL�W�P�XQVXUODUÕQ�VD÷OÕNOÕ�oDOÕúPDVÕQÕ�VD÷OD\ÕFÕ�RUWDPÕ� KD]ÕUODPDVÕ�� NDPXQXQ� \DSPDVÕ� JHUHNHQ� DFLO� ELU� H\OHP� RODUDN�J|]�NPHNWHGLU���
%XQGDQ� VRQUD� \DSÕODFDN� oDOÕúPDODUGD�� EX� oDOÕúPDGD� NÕVDFD� HOH�DOÕQPDNWD� RODQ� 7�UNL\H¶\H� LOLúNLQ� GHWD\ODUÕQ� LQFHOHQPHVL�� WHVSLWOHULQLQ�\DSÕOPDVÕ� YH� VRPXW� |QHULOHU� RUWD\D� NR\XOPDVÕ� DQODPOÕ� J|]�NPHNWHGLU��g]HOOLNOH�EX�NRQX\D�LOLúNLQ�RODUDN�\DSÕODELOHFHN�ELOLPVHO�oDOÕúPDODUGD��NDPX�WDUDIÕQGDQ� X\JXODQDELOHFHN� SROLWLNDODU� YH� |]HO� LPDODW� VHNW|U�Q�Q� NRQX\D�LOLúNLQ� VRUXPOXOXNODUÕ� YH� VRUXQODUÕQÕQ� LUGHOHQPHVL� |QHP� WDúÕPDNWDGÕU��'L÷HU�WDUDIWDQ� \HQLOLNoL� \DSÕ� ND]DQPÕú�� JHOLúPLú� YH� JHOLúPHNWH� RODQ� �ONH�HNRQRPLOHULQLQ� \HQLOLN� SROLWLNDODUÕQÕQ� LQFHOHQHUHN� WHFU�EHOHULQLQ� PHUFHN�DOWÕQD�DOÕQPDVÕ�NRQXVX�GD�ELOLPVHO�DoÕGDQ�LQFHOHQPH\H�GH÷HU�J|]�NPHNWHGLU��GH÷HUOHQGLULOPHOLGLU��
�
6218d�
%X� oDOÕúPDGD� PRGHUQ� \HQLOLN� WHRULVLQLQ� WDULKL� WHPHOOHUL� YH�J�Q�P�]GH�JHOGL÷L�GXUXP� LNWLVDGL�E�\�PH�YH�NDONÕQPD�SHUVSHNWLILQGHQ�HOH�DOÕQPÕúWÕU��g]HOOLNOH���¶OL�\ÕOODUGDQ�EX�\DQD�JHOLúPLú�EDWÕ�G�Q\DVÕQGD�YH�'R÷X�$V\D� �ONHOHULQGH� |QHPOL� ELU� LNWLVDGL� SROLWLND� DUDFÕ� KDOLQH� JHOHQ� PRGHUQ�\HQLOLN� WHRULVL� YH�EX� WHRULQLQ� WDULKL� N|NHQOHUL�� NDONÕQPD� LNWLVDGÕ�ED÷ODPÕQGD�LQFHOHQPLúWLU�� 'DKD� VRQUD� LVH� JHOLúPHNWH� RODQ� ELU� �ONH� RODUDN� 7�UNL\H¶GH�\HQLOLNoL� ELU� WHNQRORMLN� GH÷LúLP� \DSÕVÕQÕQ� ROXúPDVÕ� EDNÕPÕQGDQ� YDU� RODQ�GXUXP�YH�X\JXODQDELOHFHN�SROLWLNDODU�|]HW�ELU�SHUVSHNWLI�RODUDN�VXQXOPXúWXU��g]� RODUDN� PRGHUQ� \HQLOLN� WHRULVL� ED÷ODPÕQGD� 7�UNL\H¶QLQ� KDOLKD]ÕUGDNL�

���� <DNXS� .HSHQHN�� ³6RPH� 7HFKQRORJLFDO� $VSHFWV� 2I� 7KH� 7XUNLVK� 0DQXIDFWXULQJ� ([SRUWV�
'XULQJ�7KH�����V´��,QGXVWULDO�6WUDWHJ\������������&RQJUHVV�2I��,QGXVWU\��$QNDUD����������

���� 6��/DOO��³7XUNLVK�3HUIRUPDQFH�,Q�([SRUWLQJ�0DQXIDFWXUHV��$�&RPSDUDWLYH�6WUXFWXUDO�
$QDO\VLV´��4(+�:RUNLQJ�3DSHU�6HULHV��2[IRUG�8QLYHUVLW\��������
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GXUXPX� NÕVDFD� HOH� DOÕQPDNWD� YH� JHOHFH÷H� \|QHOLN� ELU� EDNÕú� DoÕVÕ�VXQXOPDNWDGÕU��%X�NRQX��JHOLúPLú�EDWÕ��ONHOHULQGH�ROGX÷X�JLEL��7�UNL\H¶GH�GH�PDNUR��PHVR�YH�PLNUR�G�]H\GH�NDSVDPOÕ�DPSLULN�oDOÕúPDODUD�NRQX�\DSÕODUDN��HNRQRPLN�E�\�PH�YH�NDONÕQPD�SROLWLNDODUÕQD�NDWNÕVÕ�VD÷ODQDELOPHOLGLU��
�

.$<1$.d$�
��� $1'(56621� 0��� &�� .$5/6621�� 5HJLRQDO� ,QQRYDWLRQ� 6\VWHPV� ,Q�6PDOO� 	� 0HGLXP�6L]HG� 5HJLRQV�� $� &ULWLFDO� 5HYLHZ� DQG� $VVHVVPHQW��-,%6�:RUNLQJ�3DSHU�6HULHV�1R����������������
��� %/2&+�+���6FKXPSHWHU�$QG�6WHLQGO�2Q�7KH�'\QDPLFV�2I�&RPSHWLWLRQ��-RXUQDO�2I�(YROXWLRQDU\�(FRQRPLFV������������
��� %285*(2,6� <��� 6�/H%/$1&�� ,QQRYDWLRQ� ,Q� $WODQWLF� &DQDGD�� 7KH�&DQDGLDQ�,QVWLWXWH�)RU�5HVHDUFK�2Q�5HJLRQDO�'HYHORSPHQW���������
��� %528:(5�0�7���:HEHU��6FKXPSHWHU�DQG�.QLJKW�2Q�(QWUHSUHQHXUVKLS�$QG�(FRQRPLF�'HYHORSPHQW�� -RXUQDO�2I� (YROXWLRQDU\� (FRQRPLFV�� ����������
��� &DUOVVRQ�� %��7HFKQRORJLFDO� 6\VWHPV� DQG� (FRQRPLF� 3HUIRUPDQFH� ,Q��0�� � 'RGJVRQ� DQG� 5�� 5RWKZHOO�� HGV��� 7KH� +DQGERRN� RI� ,QGXVWULDO�,QQRYDWLRQ���&KHOWHQKDP��(GZDUG�(OJDU��������
��� '(%5(6621�&���)��$0(66(��1HWZRUNV�2I�,QQRYDWRUV��$�5HYLHZ�$QG�,QWURGXFWLRQ�7R�7KH�,VVXH��5HVHDUFK�3ROLF\��������������
��� '26,�*���7KH�1DWXUH�2I�,QQRYDWLRQ�3URFHVV��,Q�7HFKQLFDO�&KDQJH�$QG�(FRQRPLF� 7KHRU\�� (G�� *�'RVL�� &�)UHHPDQ�� 5�� 1HOVRQ�� *�� 6LOYHUEHUJ�$QG�/��6RHWH��/RQGRQ��3ULQWHU�3XEOLVKHUV��������
��� '37�� 6HNL]LQFL� %Hú� <ÕOOÕN� .DONÕQPD� 3ODQÕ�� %LOLP� 9H� 7HNQRORML� g]HO�øKWLVDV�.RPLV\RQX�5DSRUX��'HYOHW�3ODQODPD�7HúNLODWÕ��gø.������$QNDUD��������
��� ('48,67� &��� 0�0FNHOYH\�� 6\VWHPV� 2I� ,QQRYDWLRQ�� *URZWK��&RPSHWLWLYHQHVV�$QG�(PSOR\PHQW�9ROXPH�,,���������
���� ),6+(5� 0�� )��� ³,QQRYDWLRQ�� .QRZOHGJH� &UHDWLRQ� $QG� 6\VWHPV� 2I�,QQRYDWLRQ´��7KH�$QQDOV�2I�5HJLRQDO�6FLHQFH�������������
���� )5((0$1�&���,QQRYDWLRQ�$QG�*URZWK��,Q�7KH�+DQGERRN�2I�,QGXVWULDO�,QQRYDWLRQ��(G��0DUN�'RGJVRQ��5R\�5RWKZHOO��(GZDUG�(OJDU�3XEOLVKLQJ��������
���� )5((0$1� &��� -�&/$5.�� /�62(7(�� 8QHPSOR\PHQW� $QG� 7HFKQLFDO�,QQRYDWLRQ�� $� 6WXG\� 2I� /RQJ� :DYHV� $QG� (FRQRPLF� 'HYHORSPHQW��*UHHQZRRG�3UHVV���������
���� *5(*(56(1�%���%�-2+1621��+RZ�'R�,QQRYDWLRQV�$IIHFW�(FRQRPLF�*URZWK� $QG� :HOIDUH"� 6RPH� 'LIIHUHQW� $SSURDFKHV� ,Q� (FRQRPLFV�� ,Q�
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