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EDúWD� ROPDN� �]HUH� J�Q�P�]GH� YDU� RODQ� E|OJHVHO�� JOREDO� YH� VHNW|UHO� \HQLOLN�VLVWHPOHUL�KDNNÕQGD�ELOJLOHU�VXQXOPDNWDGÕU��6RQ�RODUDN�ELU�\HQLOLN�VLVWHPLQGH�\HU� DODQ� WHPHO� DNW|UOHULQ�� \DQL� ILUPDODU�� DUDúWÕUPD� NXUXOXúODUÕ� YH� ELOLP�
VLVWHPL�� GHVWHN� YH� N|SU�� NXUXP� YH� NXUXOXúODU� YH� GHYOHW� NXUXPODUÕQÕQ��VLVWHPLQLQ� HNRQRPLN� DQODPGD� HWNLQ� YH� EDúDUÕOÕ� ELU� úHNLOGH� LúOH\HELOPHVLQL�VD÷OD\DELOPHOHUL�LoLQ�RUWD\D�NR\PDODUÕ�JHUHNHQ�GLQDPLNOHU�HOH�DOÕQPDNWDGÕU��
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,Q� WKH� VWXG\�� WKH� LQQRYDWLRQ� FRQFHSW� LV� GLVFXVVHG� ZLWK� WKH� V\VWHP�SRLQW�RI�YLHZ��$IWHU�GHDOLQJ�VKRUWO\�ZLWK�WKH�LQQRYDWLRQ�FRQFHSW��WKH�FRQFHSW�RI� LQQRYDWLRQ� V\VWHP� DQG� LWV� FRPSRQHQWV� DUH� GHILQHG�� 7KHQ�� QDWLRQDO�
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7HNQRORMLN�GH÷LúLP�YH�\HQLOLNOHU�VD\HVLQGH��UHWLPGH�YH�PDOL\HWOHUGH�\DúDQDQ�G�ú�úOHU�� )RUGLVW� YH� 7D\ORULVW� NLWOHVHO� �UHWLPLQ� \HULQL� LVWH÷H� YH� NLúL\H� |]HO�HVQHN� �UHWLP� VLVWHPOHULQH� EÕUDNPDVÕQD� \RO� DoPÕúWÕU�� 7HNQRORMLN� GH÷LúLP� YH�\HQLOLN��HNRQRPLOHUH�GLQDPL]P�VD÷ODPD\D�YH�UHNDEHW�J�oOHULQL�NRUXPD\D�YH�DUWÕUPD\D�GHYDP�HWPHNWHGLU��7HNQRORMLN�\HQLOLN��LQRYDV\RQ��VD\HVLQGH�GR÷DO�ND\QDNODUÕQ� W�NHQPHVLQH� \HQL� oDUHOHU� DUDPDN�� YHULPOLOL÷L� DUWÕUDUDN� GDKD�NDOLWHOL\L� GDKD� XFX]D� �UHWPHN�� NÕWOÕN� YH� DoOÕ÷Õ� \RN� HWPHN�� NDQVHUL� WHGDYL�HGHELOPHN� YH� �ONHOHULQ� HQG�VWUL\HO� UHNDEHW� DYDQWDMODUÕQÕ� NRUX\DELOPHN� JLEL�SHN�oRN�úH\�P�PN�Q�RODELOPHNWHGLU��7�UNL\H¶QLQ�GH��\HQL�\�]\ÕOGD�UHNDEHWoL�RODELOPHVL�� WHNQRORML� YH� �U�Q� JHOLúWLUHELOPHVL� YH� EXQODUÕ� NDUOÕ� ELU� úHNLOGH�SD]DUOD\DELOPHVL��DQFDN�\HQLOLNoL�ELU�NLPOLNOH�P�PN�Q�RODFDNWÕU���
*�Q�P�]GH� UHNDEHWoL� ELU� HNRQRPLN� \DSÕ\D� NDYXúDELOPH� YH�V�UG�UHELOPHQLQ� \ROX� \HQLOLNoL� ELU� HNRQRPLN� GLQDPL÷L� \DNDODPDN� YH�V�UG�UPHNWHQ� JHoPHNWHGLU��%X� QHGHQOHGLU� NL�� EDWÕ� �ONHOHUL� ����¶OL� \ÕOODUGDQ�EX� \DQD� WHNQRORMLN� \HQLOLN� V�UHFLQLQ� GR÷DVÕ� NRQXVXQGD� oRN� NDSVDPOÕ�DUDúWÕUPDODU� \DSPDNWDGÕU�� <HQLOLN� V�UHFL� LoHULVLQGH� �ONH� HNRQRPLVLQGH� \HQL�ILNLUOHU�JHOLúWLULOPHNWH�YH� WLFDUL�DPDoOD��UHWLP�P�PN�Q�KDOH�JHWLULOPHNWHGLU��*�Q�P�]� HNRQRPLOHUL�� YHULPOLOLNOHULQL� YH� oÕNWÕ� G�]H\OHULQL� V�UHNOL� RODUDN�DUWÕUPDN�LoLQ�ELOJL�ELULNLPL�YH�EX�ELOJL�ELULNLPLQL�GLQDPLN�ELU�KDOH�JHWLUHFHN�RODQ�DUDúWÕUPD�YH�JHOLúWLUPH�KDUFDPDODUÕQD�SDUD�D\ÕUPDNWDGÕUODU���
<HQLOLNOHULQ�HNRQRPLN�YH�VRV\DO�DODQGD�PDNVLPXP�ID\GD�JHWLUPHVL�LoLQ� W�P� HNRQRPLGH� J�oO�� ELU� ELOJL� ELULNLPLQLQ� ROXúPDVÕ�� \HQLOLNoLOLN�NDSDVLWHVLQLQ� \�NVHN� G�]H\OL� WHNQLN� LúELUOL÷L� LOH� DUWÕUÕOPDVÕ� JHUHNPHNWHGLU��(NRQRPLGHNL� \HQLOLNoL� XQVXUXQ� NXUXPVDO� DQODPGD� HQ� DOW� ELULPL� RODUDN�ILUPDODU��\HQLOLN� VLVWHPLQGH�E�\�N�|QHP� WDúÕPDNWDGÕU��+HU�QH�NDGDU� WHN� WHN�ILUPDODUÕQ� GDYUDQÕúODUÕ� |QHPOL� ROVD� GDKL�� � UHNDEHWoL� J�F�Q� W�P� HNRQRPL\H�PDO�RODELOPHVL�LoLQ�WHNQRORMLQLQ�W�P�HNRQRPL\H�\D\ÕOPDVÕ�YH�W�P�HNRQRPLFH�DGDSWDV\RQX�GD�JHUHNPHNWHGLU�� EX�GD�DQFDN�HWNLQ�oDOÕúDQ�ELU�\HQLOLN�VLVWHPL�LOH�P�PN�Q�RODELOHFHNWLU��
<HQLOLN�WHPHOOL�HNRQRPLN�E�\�PH�DQOD\ÕúÕ�J�Q�P�]�Q�JHOLúPLú�EDWÕ��ONHOHULQGH� VLVWHPLN� ELU� DQOD\Õú� oHUoHYHVLQGH� HOH� DOÕQPDNWD� YH� DQFDN� EX�úHNLOGH� HOH� DOÕQGÕ÷Õ� ]DPDQ� EDúDUÕOÕ� VRQXoODUÕQ� RUWD\D� oÕNDFD÷ÕQD�LQDQÕOPDNWDGÕU�� %X� QHGHQOH�� EX� oDOÕúPDPÕ]GD� \HQLOLN� WHPHOOL� HNRQRPLN�E�\�PH� DQOD\ÕúÕ�� VLVWHP� \DNODúÕPÕ� EDNÕú� DoÕVÕ� LOH� LUGHOHQPHNWH� YH� VLVWHPL�PH\GDQD�JHWLUHQ�XQVXUODU�HOH�DOÕQPDNWDGÕU���
�
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.ÕVDFD��\HQL� úH\OHU�\DSPDN�YH\D�YDU�RODQ� úH\OHUL�\HQL�\|QWHPOHUOH�\DSPDN� RODUDN� WDQÕPODQDQ� \HQLOLN� �]HULQGH� HQ� oRN� GXUDQ� LNWLVDWoÕODUÕQ� LONL�RODUDN�-��$��6FKXPSHWHU�J|VWHULOPHNWHGLU��������������<HQLOLN�\HQL�G�ú�QPH�

�
� 0LFKHDO� )�� ),6+(5� ³,QQRYDWLRQ�� .QRZOHGJH� &UHDWLRQ� DQG� 6\VWHP� RI� ,QQRYDWLRQ´� �7KH�$QQDOV�RI�5HJLRQDO�6FLHQFH� �����������S�������� <HQLOLN� GDKD� oRN� WHNQRORMLN� \HQLOLN� RODUDN� DOJÕODQPDNWDGÕU�� d�QN�� J�Q�P�]GH� \HQLOLN�JHQHOGH� GDKD� oRN� WHNQRORML� LoHUPHNWHGLU�� dDOÕúPDPÕ]ÕQ� EXQGDQ� VRQUDNL� � E|O�POHULQGH�³WHNQRORMLN�\HQLOLN´�YH�³\HQLOLN´�NDYUDPODUÕ�D\QÕ�úH\L�DQODWPDN�LoLQ�NXOODQÕODFDNWÕU��
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ELoLPOHUL�� úH\OHUL� \DSPDQÕQ� \HQL� \ROODUÕQÕ� \DUDWPD�� RQODUÕ� GHQHPH�� LQVDQOD�LOJLOL�HNRQRPLN�YH�VRV\DO�DNWLYLWHOHUGH�NXOODQPD�YH�EHQLPVHPH�H\OHPOHULQLQ�ELUL� \D� GD� W�P�� RODUDN� WDQÕPODQDELOLU�� <HQLOLNoLOLN�� HQ� oRN� JHOLúPHVLQH�RODQDN�YHUHQ�HNRQRPLN��VRV\DO��VL\DVL�YH�KXNXNL�RUWDPODUGD�JHOLúPHNWHGLU����
<HQLOLNoLOL÷L� HQ� oRN� LIDGH� HGHQ� LON� LNWLVDWoÕ� 6FKXPSHWHU¶H� J|UH�HNRQRPLN� NDONÕQPD\D� QHGHQ� RODQ� \HQLOLNoLOLN� EHú� úHNLOGH� RUWD\D�oÕNDELOPHNWHGLU�� %XQODU�� \HQL� W�NHWLP� PDOODUÕQÕQ�� �UHWLP� \|QWHPOHULQLQ��SL\DVDODUÕQ� �VHNW|UOHULQ��� DU]� ND\QDNODUÕQÕQ�� HQG�VWUL\HO� |UJ�WOHQPH�úHNLOOHULQLQ�RUWD\D�oÕNDUÕOPDVÕ�úHNOLQGH�PH\GDQD�JHOPHNWHGLU����
<HQLOL÷LQ� WDQÕPÕ� LOH� LOJLOL� LNL� WHPHO� IDUNOÕ� \DNODúÕP� OLWHUDW�UGH� \HU�HGLQPLúWLU��.LPL�]DPDQ�ELU�³úH\´��ELU��U�Q�Q�ELU�SL\DVDGD�YH\D�E|OJHGH� LON�GHID� WDQÕQPDVÕ��� NLPL� ]DPDQGD� ELU� ³V�UHo´� �LON� GHID� \HQL� ELU� �U�Q� RUWD\D�oÕNDUPD�YH�NHúLI�V�UHFL��RODUDN�WDQÕPODQPDNWDGÕU��<HQLOLN��5RJHUV�WDUDIÕQGDQ�³ELUH\OHU� \D� GD� RQX� EHQLPVH\HQ� GL÷HU� ELULPOHU� WDUDIÕQGDQ� \HQL� RODUDN�DOJÕODQDQ�ILNLUOHU��X\JXODPDODU�YH\D�QHVQHOHUGLU´�úHNOLQGH�WDQÕPODQPDNWDGÕU��'L÷HU� WDUDIWDQ� 'RVL� \HQLOL÷L� ³\HQL� ELU� �U�Q��� \|QWHPL� YH\D� |UJ�WVHO�\DSÕODQPD\Õ� DUDúWÕUPDN��NHúIHWPHN� �LFDW��� GHQHPHN��JHOLúWLUPHN�\D�GD� WDNOLW�HWPHN� VXUHWL\OH� EHQLPVHPHN� YH� WLFDULOHúWLUPHN� RODUDN� WDQÕPODPDNWDGÕU��%XUDGD�\HQLOLN�ELULQFL� WDQÕPODPDGD�ELU��U�Q� LNLQFLVLQGH� LVH�ELU�V�UHo�RODUDN�LIDGH�HGLOPHNWHGLU���
$%� YH� 2(&'� OLWHUDW�U�QH� J|UH�� \HQLOLN�� V�UHo� RODUDN�� ³ELU� ILNUL�SD]DUODQDELOLU�ELU��U�Q�\D�GD�KL]PHWH��\HQL�\D�GD�JHOLúWLULOPLú�ELU�LPDOkW�\D�GD�GD÷ÕWÕP� \|QWHPLQH�� \D� GD� \HQL� ELU� WRSOXPVDO� KL]PHW� \|QWHPLQH�G|Q�úW�UPH\L´�LIDGH�HGHU��
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<HQLOLN�VLVWHPL�\DNODúÕPÕQÕQ� LON� WRKXPODUÕ�)ULHGULFK�/LVW� WDUDIÕQGDQ�RUWD\D� DWÕOPÕúWÕU�� /LVW�� VHUEHVW� SL\DVD� HNRQRPLVLQLQ� |WHVLQGH� ELU� QRNWD\D�GH÷LQPLú� YH� NDPXVDO� DOW\DSÕ� YH� NDPXVDO� NXUXP� YH� NXUXOXúODUÕQ� ELOJL\L�PH\GDQD� JHWLUPH� YH� \D\ÕOPD� V�UHoOHUL� LOH� NDONÕQPD� YH� YHULPOLOLN� V�UHFLQH�RODQ�HWNLVLQGHQ�EDKVHWPLúWLU��$QFDN�)UHHPDQ¶ÕQ������\ÕOÕQGD�\D\ÕQODQDQ�YH�-DSRQ\D� �]HULQH� \DSWÕ÷Õ� oDOÕúPD\D� NDGDU� ³<HQLOLN� 6LVWHPL´� NDYUDPÕ�

�
� ),6+(5����$�J�H�� S�������� (UGR÷DQ� $/.ø1�� *HOLU� YH� %�\�PH� 7HRULVL� øVWDQEXO�� )LOL]������� V������ $\UÕFD� %N]����5REHUW� %�� (.(/81'� -U��� 5REHUW� )�� +(%(57�� $ +LVWRU\� RI� (FRQRPLF� 7KHRU\� DQG�0HWKRG� 0FJUDZ�+LOO�,QWHUQDWLRQDO�(GLWLRQV��������S������� (��52*(56��'LIIXVLRQ�RI�,QQRYDWLRQV� 1HZ�<RUN��)UHH�3UHVV��������S������� *��'26,��³7KH�1DWXUH�RI�,QQRYDWLYH�3URFHVV´��7HFKQLFDO�&KDQJH�DQG�(FRQRPLF�7KHRU\�(G�E\���*��'26,�HW�DO��/RQGRQ��3ULQWHU�3XEOLVKHUV��������S�������� $\NXW� *g.(5�� ³øQRYDV\RQGD� <HWNLQOHúPHN�� 5HNDEHW� hVW�QO�÷�QH� *LGHQ� <RO����7�UNL\H
QLQ� %LOLP�7HNQRORML�øQRYDV\RQ� 3ROLWLNDVÕ� h]HULQH� øUGHOHPHOHU´�� *D]L� hQLYHUVLWHVL�øNWLVDW� %|O�P��<D\ÕQ�2UJDQÕ�.RQJUHOHU�'L]LVL� ,,�� *D]L�hQLYHUVLWHVL� ,�,�%�)��'HNDQOÕ÷Õ� YH�5HNDEHW�.XUXPX¶QXQ�øúELUOL÷L�øOH�³5HNDEHW¶�1HUH\H�.DGDU"�1DVÕO"´�3DQHOL�����.DVÕP�������*D]L�hQLYHUVLWHVL������<ÕO�.�OW�U�0HUNH]L��$QNDUD��V�����
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WDQÕQPDPÕú� YH� NXOODQÕOPDPÕúWÕU�� 2QX� Hú]DPDQOÕ� RODUDN� /XQGYDOO¶ÕQ�oDOÕúPDODUÕ�GHVWHNOHPLúWLU��
<HQLOLN� VLVWHPL� NDYUDPÕ�� \HQLOLN� NDYUDPÕQÕQ� LQWHUDNWLI� ELU� úHNLOGH�PRGHOOHQPHVLGLU�� .DYUDPÕQ� DQD� ILNUL� ELU� HNRQRPLQLQ� \HQLOLN� �UHWHELOPH�\HWHQH÷L� VDGHFH�ELUH\VHO�RODUDN�HNRQRPLN�DNW|UOHULQ� �ILUPDODU���QLYHUVLWHOHU��RUJDQL]DV\RQODU�� DUDúWÕUPD� NXUXOXúODUÕ�� K�N�PHW� RUJDQODUÕ�� Y�E��� QDVÕO�oDOÕúWÕNODUÕQD� GH÷LO�� EXQXQ� \DQÕQGD� E�W�Q� EX� DNW|UOHULQ� ELU� VLVWHPLQ� SDUoDVÕ�RODUDN�QDVÕO�HWNLOHúWLNOHULQL�GH�NDSVDPDNWDGÕU��

� %XQD� J|UH� ELU� \HQLOLN� VLVWHPL� DúD÷ÕGDNL� WHPHO� J|U�úOHUL�EHQLPVHPHNWHGLU��
��� )LUPDODU�� DNWLYLWHOHUL� YH� HWNLOHúLPOHUL� \HQL� WHNQRORMLOHUL� EDúODWDQ��LWKDO� HGHQ� YH� \D\DQ� W�P� |]HO� YH� NDPXVDO� VHNW|U� NXUXP� YH�NXUXOXúODUÕQÕQ� ROXúWXUGX÷X� úHEHNHQLQ� ELU� SDUoDVÕ� RODUDN�J|U�OPHNWHGLU��
��� %LU� HNRQRPLGHNL� W�P� NXUXP� YH� NXUXOXúODU� DUDVÕQGD� IRUPHO� YH�LQIRUPHO�ED÷ODQWÕODUÕ�YXUJXODPDNWDGÕU��
��� g÷UHQPHQLQ�DQD�HNRQRPLN�ND\QDN�ROGX÷XQX�YXUJXODPDNWDGÕU��
��� <HQLOLN� VLVWHPL� LQVDQODUÕQ� HWNLOHúLPLQL� LoHUGL÷L� LoLQ� D\QÕ� ]DPDQGD�VRV\DO�ELU�VLVWHPGLU��

*�Q�P�]GH�|QF�O�÷�Q������¶OL�\ÕOODUGDQ� LWLEDUHQ�PRGHUQ�DQODPGD�RUWD\D� oÕNDQ� YH� &KULV� )UHHPDQ� YH� � %HQJW�$HND� /XQGYDOO¶ÕQ� \DSWÕ÷Õ� EX�\DNODúÕPD�J|UH��ELU� HNRQRPLGHNL� WHNQRORMLN�GH÷LúLP�YH�\HQLOLN�HYULPVHO�ELU�V�UHoWLU��%XQXQGD�|WHVLQH�EX�\DNODúÕPD�J|UH��\HQLOL÷L��UHWHQ� W�P�HNRQRPLN�DNW|UOHULQ� ELUELUOHUL\OH� NDUúÕOÕNOÕ� RODUDN� HWNLOHúLP� LoHULVLQGH� ROGX÷XQX� LIDGH�HGLOPHNWHGLU�� %LU�HNRQRPLQLQ�\HQLOLNoL�RODELOPHVL��\HQLOLNOHUL�RUWD\D�oÕNDUDQ�ILUPDODU� NDGDU� RQODUÕ� GHVWHNOH\HQ� NDPXVDO� NXUXP� YH� NXUXOXúODU�� oHYUH� YH�WRSOXPVDO� DOW\DSÕQÕQ� VD÷OÕNOÕ� ELU� úHNLOGH� YDUOÕ÷Õ� YH� EXQODUÕQ� GHVWHNOH\LFL� ELU�WDU]GD�ILUPDODUOD�RODQ�HWNLOHúLPL�LOH�P�PN�Q�ROPDNWDGÕU���
/XQGYDOO�\HQLOLN�VLVWHPLQL�úX�úHNLOGH�WDQÕPODPDNWDGÕU��
³��ELU� VLVWHP� WHPHO� ED]Õ� XQVXUODUGDQ� YH� EX� WHPHO� XQVXUODUÕQ�ELUELUOHUL\OH� RODQ� HWNLOHúLPLQGHQ� PH\GDQD� JHOPHNWHGLU�� %XUDGDQ� KDUHNHWOH��\HQLOLN�VLVWHPL�\HQL�YH�HNRQRPLN�DoÕGDQ�\DUDUOÕ�ELU�ELOJLQLQ��UHWLP��\D\ÕOPD�YH�NXOODQÕPÕQGD�LOLúNL�LoHULVLQGH�EXOXQDQ�XQVXUODU�YH�EX�XQVXUODUÕQ�HWNLOHúLPL�RODUDN�LIDGH�HGLOLU�´���
6LVWHP� \DNODúÕPÕQD� J|UH� \HQLOLN� VDGHFH� YH� ED÷ÕPVÕ]� ELU� ILUPD�G�]H\LQGH� NDUDU� YHUPH� YH� SROLWLND� JHOLúWLUPH� V�UHFL� RODUDN�G�ú�Q�OPHPHNWHGLU�� %XQXQ� \HULQH�� \HQLOLN� NDYUDPÕQÕQ� DVOÕQGD� ILUPD� YH�LoHULVLQGH� EXOXQGX÷X� RUWDPÕQ� NDUPDúÕN� YH� NDUúÕOÕNOÕ� HWNLOHúLPLQL� JHUHNWLUHQ�

�
� .HLWK� 60ø7+�� ³6FLHQFH�� 7HFKQRORJ\� DQG� ,QQRYDWLRQ� ,QGLFDWRUV�� $� *XLGH� )RU� 3ROLF\�0DNHUV´��,GHD�3DSHU��1R����������S������� 60,7+��$�J�H�� S����YH�GHYDPÕ����� %�$�/81'9$/�� �(G��� 1DWLRQDO� 6\VWHP� RI� ,QQRYDWLRQ�� 7RZDUGV� $� 7KHRU\� RI�,QQRYDWLRQ�DQG�,QWHUDFWLYH�/HDUQLQJ� 3LQWHU�3UHVV��/RQGRQ��������S�����
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ELU� V�UHo� ROGX÷X� LIDGH� HGLOPHNWHGLU�� %X� HWNLOHúLP� LoHULVLQGH� ILUPDODU� DUDVÕ�HWNLOHúLPL�� \DQL� ELU� ILUPD� LOH� P�úWHULOHUL� YH� JLUGL� VD÷OD\DQODUÕ� DUDVÕQGDNL�HWNLOHúLPL�YH�ILUPDQÕQ�LoHULVLQGH�EXOXQGX÷X�YH�LOLúNLOL�ROGX÷X�N�OW�U��DOW\DSÕ�YH� NXUXP� YH� NXUXOXúODUOD� RODQ� HWNLOHúLPL� úHNOLQGH� LNL� DQD� ER\XWX�LoHUPHNWHGLU����
%LOLPVHO� YH� WHNQRORMLN� ELOJLQLQ� �UHWLPL�� \D\ÕOPDVÕ�� VDNODQPDVÕ� YH�NXOODQÕOPDVÕQD�LOLúNLQ�RODUDN�\HQLOLN�VLVWHPLQL�ROXúWXUDQ�HNRQRPLN�DNW|UOHU�úX�úHNLOGH�VÕUDODQDELOLU����

��� )LUPDODU�� 7HNQRORMLN� \HQLOLN� IDDOL\HWOHULQGH� EXOXQDQ� ILUPDODU� YH� EX�ILUPDODUÕQ� ROXúWXUGX÷X� D÷ODU�� )LUPDODU� WHNQRORMLN� \HQLOLN� IDDOL\HWOHULQLQ�\�U�W�OPHVLQGH�YH�\HQLNOLOHULQ�WLFDUL�X\JXODPD\D�G|Q�úW�U�OPHVLQGH�oRN�|QHPOL�URO��VWOHQLUOHU���
��� $UDúWÕUPD� NXUXOXúODUÕ� YH� ELOLP� VLVWHPL�� <HQL� WHNQRORMLOHULQ�\D\JÕQODúWÕUÕOPDVÕ�� H÷LWLP� YH� ODERUDWXDU� GHVWHN� KL]PHWOHUL�� VWDQGDUWODUÕQ�EHOLUOHQPHVL� JLEL� IDDOL\HWOHU� GH� WHNQRORMLN� DOW� \DSÕ� KL]PHWL� VXQDUODU��hQLYHUVLWHOHU� ELOLPVHO� ELOJLQLQ� �UHWLPL�� EXOXúODUÕQ� JHUoHNOHúWLULOPHVL� YH�DUDúWÕUPDFÕODUÕQ�H÷LWLPL�JLEL�J|UHYOHU��VWOHQLU��
��� 'HVWHN� YH� N|SU�� NXUXP� YH� NXUXOXúODU�� EXQODU� RGD�� ERUVD�� EDQND� YH�YDNÕI� JLEL� NDPXVDO� NXUXOXúODUGDQ� PH\GDQD� JHOPHNWHGLU�� %X� W�U�NXUXOXúODU� WHNQRORMLN� \HQLOLN� IDDOL\HWOHUL� ED÷Õú�� NUHGL�� WHNQLN� GHVWHN� YH�RUWDN�VRUXQODUÕQ�o|]�POHQPHVL�JLEL�DODQODUGD�GHVWHNOHPHNWHGLUOHU���
��� 'HYOHW� NXUXPODUÕ�� \HQLOLN� VLVWHPLQLQ� NXUXOPDVÕ� YH� HWNLQ� ELU� úHNLOGH�oDOÕúPDVÕ�� Hú� J�G�P�� VLVWHPLQ� DNVDNOÕNODUD� NDUúÕ� WHGELUOHU� DOÕQPDVÕ��JHUHNOL�IL]LNL�DOW�YH��VW�\DSÕ�KL]PHWOHULQLQ�VXQXOPDVÕ��J�YHQOLN��DGDOHW�YH�EXQD� EHQ]HU� KL]PHWOHULQ� WDP� RODUDN� YHULOPHVL� YH� \DVDO� G�]HQOH\LFL�oHYUHQLQ� ROXúWXUXOPDVÕ� LúOHYOHULQL� �VWOHQHQ� YH� SROLWLND� JHOLúWLUHQ��X\JXOD\DQ� YH� EX� SROLWLNDODUÕ� GH÷HUOHQGLUHQ� NDPXVDO� NXUXPODUÕQ�YDUOÕOÕ÷ÕQÕ�JHUHNWLUPHNWHGLU����

����8OXVDO�<HQLOLN�6LVWHPL�
<HQLOLN� VLVWHPLQLQ� WHVDG�IL� GH÷LO� VLVWHPLN� ROPDVÕ� QHGHQL\OH� �ONHOHU�DUDVÕQGD�\HQLOLNoLOLN�IDUNODUÕ�EXOXQPDNWDGÕU��(YULPVHO�EDNÕú�DoÕVÕ�LOH�JHUHN�WHN�WHN�ILUPDODUÕQ�JHUHNVH�ELU�E�W�Q�RODUDN�HNRQRPLQLQ�SHUIRUPDQVÕQÕQ�NXUXPVDO�IDNW|UOHUOH� DoÕNODPDVÕ� oRN� |QHPOLGLU�� 8OXVDO� <HQLOLN� 6LVWHPL� �8<6��\DNODúÕPÕ�XOXVDO�UHNDEHW�J�F�Q��DUWÕUPD\Õ�DPDoOD\DQ�YH�ILUPDODUÕQ�UHNDEHWoL�RODELOPHOHULQL� ILUPDODUÕQ� NHQGL� Lo� E�Q\HOHULQLQ� |]HOOLNOHUL� NDGDU�� LoLQGH�EXOXQGXNODUÕ� �ONHQLQ� HNRQRPLN�� IL]LNVHO� YH� VRV\DO� |]HOOLNOHUL� LOH� GH�ED÷GDúWÕUDQ� ELU� \DNODúÕP� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU�� <HQLOLN� VLVWHPLQL�XOXVDO�HNRQRPLN�EDNÕú�DoÕVÕ�YH�E�\�PH�SHUVSHNWLIL�LOH�DODQ�\DNODúÕPD�³8OXVDO�<HQLOLN�6LVWHPL´�GHQLOPHNWHGLU��
8OXVDO�\HQLOLN� VLVWHPL�� ELU� �ONH� LoHULVLQGHNL� ILUPDODU� YH� LOLúNLOL� W�P�GL÷HU� NXUXP� YH� NXUXOXúODUÕQ�� �UHWLP� V�UHFL� LoHULVLQGH� NXOODQÕODQ� \HQL� YH��

��� 60,7+��$�J�H���SS����������� (URO�7$<0$=��8OXVDO�<HQLOLN�6LVWHPL��7�UNL\H�øPDODW�6DQD\LQGH�7HNQRORMLN�'H÷LúLP�9H�<HQLOLN�6�UHoOHUL� 7h%ø7$.�77*9�'ø(�$QNDUD��0DUW�������V�������� 7$<0$=��$�J�H�� V�����
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HNRQRPLN� DoÕGDQ� ID\GDOÕ� W�P� ELOJLOHULQ� RUWD\D� oÕNDUÕOPDVÕ�� \D\ÕOPDVÕ� YH�NXOODQÕOPDVÕ� H\OHPOHULQGH� NDUúÕOÕNOÕ� HWNLOHúLPOHUL� LOH� RUWD\D� oÕNDQ� VLVWHPH�YHULOHQ�LVLPGLU����
0RGHUQ� DQODPGD� \HQLOLN� VLVWHPL� LON� RODUDN� XOXVDO� G�]H\GH�LQFHOHQPLúWLU�� /XQGYDOO� WDUDIÕQGDQ� LIDGH� HGLOHQ� 8<6� \DNODúÕPÕ� LNL� DQD�YDUVD\ÕPD�GD\DQPDNWDGÕU�� øONL�YH�HQ�|QHPOLVL�PRGHUQ�HNRQRPLQLQ�HQ� WHPHO�ND\QD÷Õ�³ELOJL��NQRZOHGJH�´�YH�HQ�|QHPOL�V�UHo�LVH�³|÷UHQPH��OHDUQLQJ�´GLU��g÷UHQPH�� ³N�OW�U´� YH� ³NXUXP´� NDYUDPODUÕQÕ� GLNNDWH� DOPDNVÕ]ÕQ�DQOD\DPD\DFD÷ÕPÕ]�� EDVNÕQ� ELU� úHNLOGH� HWNLOHúLPOL� ELU� V�UHoWLU�� /XQGYDOO�|÷UHQPH� V�UHFLQLQ� KÕ]ODQGÕUÕOPDVÕQGD� WDULKL� ELU� V�UHo� RODUDN� \DúDQÕODQ�HQG�VWULOHúPH�WHFU�EHVLQLQ�|QHPLQH�GLNNDW�oHNPHNWHGLU��

� 'ROD\ÕVÕ\OD�� 8<6�� PHUNH]L� DNWLYLWHVL� |÷UHQPH� RODQ� VRV\DO� ELU�VLVWHPGLU�� d�QN�� |÷UHQPH�� LQVDQODUÕQ� HWNLOHúLPLQL� JHUHNWLUHQ� VRV\DO� ELU�DNWLYLWHGLU�� g÷UHQPH� D\QÕ� ]DPDQGD� JHUL� EHVOHPHOHU� YH� \HQLGHQ� �UHWLPOHUOH�\HQLGHQ�WHNUDUODUÕ�NDSVD\DQ�GLQDPLN�ELU�V�UHoWLU��%X�GXUXP�\DSÕODQ�KHUKDQJL�ELU� V�UHoWHNL� JHoPLúLQ� |QHPLQL� J|VWHUPHNWHGLU�� 8<6� XOXVDO� GHYOHW� WHPHO�DOÕQDUDN� RUWD\D� oÕNDQ� ELU� NDYUDPGÕU�� 8<6� \DNODúÕPÕQÕQ� DPDFÕ� LQWHUDNWLI�|÷UHQPH� YH� \HQLOLN� NRQXVXQXQ� WHRULN� RODUDN� DQODúÕOPDVÕQD� YH� HNRQRPLN�SROLWLNDODUÕQ� ROXúWXUXOPDVÕQD� YH� VRQXoODUÕQÕQ� GH÷HUOHQGLULOPHVLQH� NDWNÕGD�EXOXQPDNWÕU��%|\OHFH�XOXVDO�G�]H\GH�WHNQRORMLQLQ�QDVÕO�DQODúÕOPDVÕ�JHUHNWL÷L�YH� HNRQRPLN� E�\�PH\H� EX� DoÕGDQ� QDVÕO� NDWNÕGD� EXOXQXODELOHFH÷LQLQ�FHYDSODUÕQÕ�DUDPDNWDGÕU��
8<6� NDYUDPÕ� /XQGYDOO� WDUDIÕQGDQ� GDU� YH� JHQLú� ROPDN� �]HUH� LNL�úHNLOGH� LQFHOHQPHNWHGLU�� ³'DU� DQODPGD� WDQÕPÕ� $5�*(� GHSDUWPDQODUÕ��WHNQRORML� NXUXOXúODUÕ� YH� �QLYHUVLWHOHU� JLEL� DUDúWÕUPD� YH� NHúLI� NRQXODUÕQGD�oDOÕúDQ�NXUXP�NXUXOXú�YH�RUJDQL]DV\RQODUÕ�LIDGH�HWPHNWHGLU��*HQLú�WDQÕPÕ�LVH�����|÷UHQPHQLQ�\DQÕ�VÕUD�DUDúWÕUPD�YH�NHúLI�NRQXODUÕ� LOH� LOJLOL�RODQ�YH�EXQODUÕ�HWNLOH\HQ� �UHWLP�� SD]DUODPD� YH� ILQDQV� VLVWHPL� RODUDN� GD� LIDGH� HGLOHELOHQ�HNRQRPLN� YH� NXUXPVDO� \DSÕQÕQ� WDPDPÕQÕ� NDSVDPDNWDGÕU�� ���� %LU� 8<6� ELU��ONHGHNL�\HQLOL÷L�PH\GDQD�JHWLUHQ��VHoHQ�YH�\D\DQ�ELUELUOHUL\OH�ED÷ODQWÕOÕ�W�P�NXUXPVDO�YH�\DSÕVDO�IDNW|UOHU�E�W�Q�G�U�´���
8<6��ELOLP�YH�WHNQRORML��UHWPH\H�\|QHOLN�NXUXPVDO�PHNDQL]PDODUÕQ�|WHVLQGH�� ELOLPVHO� WHNQRORMLN� EXOJXODUÕ�� HNRQRPLN� YH� WRSOXPVDO� ID\GD\D�G|Q�úW�UHELOPHQLQ� PHNDQL]PDODUÕQÕ� GD� LoHULU�� =LUD�� ELOLPVHO� YH� WHNQRORMLN�EXOJXODUÕ� HNRQRPLN� YH� WRSOXPVDO� ID\GD\D� G|Q�úW�UHELOPH� \HWHQH÷LQH� VDKLS�EXOXQPD\DQ� KHUKDQJL� ELU� �ONH�� VHNW|U� \D� GD� LúOHWPHOHULQ� JHOHQHNVHO�NRUXPDFÕOÕ÷ÕQ� NDONWÕ÷Õ�� XOXVODUDUDVÕ� UHNDEHWH� DoÕN� ELU� G�Q\DGD� YDUOÕ÷ÕQÕ�V�UG�UPHVL�P�PN�Q�GH÷LOGLU�� ³8<6��U�Q�\D�GD��UHWLP�\|QWHPOHULQH� LOLúNLQ�\HQL� WHNQRORMLOHUL� HGLQHELOPH�� |]�PVHPH�� NXOODQDELOPH�� EX� WHNQRORMLOHULQ�E�W�Q�HWNLQOLN�DODQODUÕQD�\D\ÕOPDVÕQÕ�VD÷OD\DELOPH���U�Q�JHOLúWLUPH��\HQL��U�Q�WDVDUOD\DELOPH�YH��UHWHELOPH��VD\ÕODQ��UHWLP�YH� WDVDUÕP�V�UHoOHULQL�EHVOH\HQ�WHNQRORMLN� DUDúWÕUPD�JHOLúWLUPH� IDDOL\HWOHULQL� V�UG�UHELOPH�� JHUHNVLQLP�GX\XODQ�WHNQRORMLOHUL��UHWHELOPH�YH�R�WHNQRORMLOHUL�ROXúWXUDQ�ELOLPL��UHWHELOPH�

�
��� ),6+(5��$�J�H���S��������� /81'9$/��$�J�H���S�����
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\HWHQHNOHULQH�VDKLS�XOXVDO�NXUXOXúODUÕQ�ROXúWXUGX÷X�ELU�VLVWHPL�YH�DUDODUÕQGDNL�LOLúNLOHUL�LIDGH�HGHU´����
����'L÷HU�(NRQRPLN�<HQLOLN�6LVWHPOHUL�
8<6�\DNODúÕPÕQÕ�WDNLEHQ�]DPDQOD�³JOREDO´��³E|OJHVHO´�YH�³VHNW|UHO´�\HQLOLN� VLVWHPOHUL� GH� RUWD\D� oÕNPÕúWÕU�� %|OJHVHO� \HQLOLN� VLVWHPL� DGÕQGDQ�DQODúÕOGÕ÷Õ� JLEL� ELU� E|OJHQLQ� \HQLOLNoL� NDSDVLWHVL� LOH� LOJLOHQPHNWHGLU�� 'L÷HU�WDUDIWDQ� VHNW|UHO� VLVWHP� LVH� VDGHFH� EHOLUOL� ELU� VHNW|U�Q�� VHNW|UGH� \HU� DODQ�ILUPDODUÕQ�YH�ILUPDODU�DUDVÕ�LOLúNLOHULQ�HOH�DOÕQPDVÕ�úHNOLQGH�RUWD\D�oÕNPÕúWÕU����%XQXQOD�ELUOLNWH�|]HOOLNOH�XOXVODUDUDVÕ�ELOJL� DNÕúÕQÕQ�YH�HWNLOHúLPLQLQ�|QHPOL�ROGX÷X�DODQODUGD�³JOREDO��N�UHVHO�´�\HQLOLN�VLVWHPOHUL���GH�WDQÕPODQPDNWDGÕU���
������*OREDO�<HQLOLN�6LVWHPOHUL�
<HQLOLN� VLVWHPOHULQLQ� LoHULVLQGH� XOXVDO� G�]H\GH� \HQLOLN� VLVWHPL��ONH\H� KDV� HWNLOHúLPOHULQ� \HQLOLNoL� LNOLPH� NDWNÕVÕQÕ� L]OHPH� YH� HWNLOH\HELOPH�DoÕVÕQGDQ� HQ� |QHPOL� G�ú�QPH� PRGX� RODUDN� NDOVD� GD�� XOXVODUDUDVÕ� ELOJL�DNÕúÕQÕQ� \HQLOLNoLOLN� �]HULQGHNL� URO�� \DGVÕQDPD]�� *�Q�P�]GH� HQG�VWULOHULQ�N�UHVHOOHúPHVL� LOH��UHWLPLQ��DUDúWÕUPDODUÕQ�YH�GL÷HU� ILUPD�DNWLYLWHOHULQLQ�oRN�XOXVOX�ELU�\DSÕ\D�E�U�QG�÷��J|U�OPHNWHGLU��*LGHUHN�GDKD�ID]OD�RUDQGD�XOXVDO�\HQLOLN� VLVWHPOHUL�N�UHVHO� HWNLOHúLPOHUH�PDUX]�NDOPDNWDGÕUODU��hONH�GÕúÕQGDQ�ELOJL�JLULúL��WHNQRORML�DOÕPÕ��VHUPD\H�PDOODUÕ�YH�DUD�PDOODUÕ�DOÕPÕ��GÕú�SDWHQWOHU�YH� OLVDQV� KDNODUÕQÕQ� VDWÕQ� DOÕQPDVÕ�� \DEDQFÕ� ILUPDODUOD� WHNQLN� RUWDNOÕNODUÕQÕ�NXUXOPDVÕ�� GÕú� WHNQLN� GDQÕúPDQOÕN� KL]PHWOHUL� DOÕPÕ�� GR÷UXGDQ� \DEDQFÕ�VHUPD\H�\DWÕUÕPODUÕ� YH� oRN�XOXVOX�ELOLPVHO� \D\ÕQODU� XOXVDO� \HQLOLN� VLVWHPLQH�GÕúDUÕGDQ�HWNL�HGHQ�DNWLYLWH�ELoLPOHUL�RODUDN�|QH�oÕNPDNWDGÕUODU��+HU�QH�NDGDU�XOXVODU�DUDVÕ�ED÷ODQWÕODU�DUWPD\D�GHYDP�HWVH�GDKL��\HQLOLN�NDSDVLWHVL�KDOD�HVDV�RODUDN� XOXVDO� \D� GD� GDKD� DOW� E|OJHVHO� G�]H\GH� EHOLUOHQPH\H� GHYDP� HGL\RU�J|]�NPHNWHGLU�����
*OREDO� \HQLOLN� VLVWHPL� |]HOOLNOH� UHNDEHWoL� NDODELOPHN� LoLQ� JOREDO�HWNLOHúLPH� LKWL\Do� GX\DQ� VHNW|UOHULQ� ELUOHúPH� YH� RUWDNOÕNODU� NXUPDODUÕ� LOH�RUWD\D� oÕNPÕúWÕU�� %XQD� HQ� oRN� YHULOHQ� LNL� |UQHN� LVH� WHOHNRP�QLNDV\RQ� YH�RWRPRWLY� VHNW|UOHUL� J|VWHULOPHNWHGLU�� gUQH÷LQ� JOREDO� ELUOHúPHOHULQ� YH� VDWÕQ�DOPDODUÕQ� \DúDQGÕ÷Õ� RWRPRWLY� VHNW|U�QGH� J�Q�P�]GH� ED÷ÕPVÕ]� ILUPD� VD\ÕVÕ�ROGXNoD� D]DOPÕú� YH� RWRPRWLY� SDUoDVÕ� �UHWHQ� \DQ� VDQD\L� NXUXOXúODUÕQÕQ� LVH�E�\�NO�NOHULQLQ�DUWPDVÕQD�\RO�DoPÕúWÕU����

��� $\NXW�*g.(5�³.�UHVHOOHúPH�6�UHFLQGH�1LoLQ�%LOLP�YH�7HNQRORML�3ROLWLNDVÕ��1LoLQ�8OXVDO´�77*9�.DVÕP������������ )ø6+(5��$�J�H���S��������� (GZDUG�-��0$/(&.,��3lLYL�2,1$6��³7HFKQRORJLFDO�7UDMHFWRULHV�LQ�6SDFH��)URP�µ1DWLRQDO¶�DQG� µ5HJLRQDO¶� WR� µ6SDWLDO¶� ,QQRYDWLRQ� 6\VWHPV´�� 1RUWK� $PHULFDQ� 0HHWLQJV� RI� 7KH�5HJLRQDO�6FLHQFH�$VVRFLDWLRQ�,QWHUQDWLRQDO� 0RQWUpDO��4XpEHF��&DQDGD��1RYHPEHU�������S�� ��� �dHYULPLoL�� KWWS���EHDU�FED�XIO�HGX�FHQWHUV�FLEHU�ZRUNLQJSDSHUV�UVDL���SDS�SGI� ���.DVÕP���������� 2&('��1DWLRQDO�,QQRYDWLRQ�6\VWHPV����� 3DULV�������S�������� /\QQ� .�0<7(/.$� DQG� .HLWK�� 60,7+� ³,QQRYDWLRQ� 7KHRU\� DQG� ,QQRYDWLRQ� 3ROLF\��%ULGJLQJ�7KH�*DS´��3DSHU�3UHVHQWHG�WR�'58,'�&RQIHUHQFH� $DOERUJ���+ROODQGD��+D]LUDQ�������������$�J�H���SS��������
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������%|OJHVHO�<HQLOLN�6LVWHPL�
%X� VLVWHPGH�� \HQLOLN� VLVWHPL� EHOOL� ELU� E|OJH� oHUoHYHVLQGH�LQFHOHQHELOPHNWHGLU��� $QFDN�EXUDGD�E|OJHVHO�YH�XOXVDO�G�]H\GHNL�JHOLúPLúOLN�IDUNOÕOÕNODUÕQD�GLNNDW�HWPHQLQ�JHUH÷L�YXUJXODQPDNWDGÕU��%LOJLQLQ�DUDúWÕUPD�YH�ELOLP�� ILUPDODU� YH� NDPXVDO� NXUXP� YH� NXUXOXúODU� VHEHEL\OH� VÕQÕUOÕ� ELU� NDUD�SDUoDVÕQGD� PH\GDQD� JHWLUGL÷L� \R÷XQODúPDODU� YH� EX� \R÷XQODúPDODUÕQ� XOXV�LoHULVLQGHNL� GL÷HU� E|OJHOHUGHQ� IDUNOÕOÕNODU� J|VWHUPHVL�� E|OJHOHULQ� \HQLOLN�DoÕVÕQGDQ� IDUNOÕOÕNODUÕQÕQ� LQFHOHQPHVLQLQ� J�QGHPH� JHOPHVLQH� QHGHQ�ROPDNWDGÕU���� %|OJHVHO� \HQLOLN� VLVWHPL� NDYUDPÕ� LOH� RODUDN� 3KLOLS� &RRNH�WDUDIÕQGDQ� HOH� DOÕQPÕúWÕU���� %|OJHVHO� N�PHOHQPHOHU�� ILUPDODUDUDVÕ� LOHWLúLP��VRV\R�N�OW�UHO� DNWLYLWHOHU� YH� NXUXPVDO� RUWDP� VRV\DO� YH� E|OJHVHO� RODUDN� YDU�RODQ�NROOHNWLI�|÷UHQPH�YH�V�UHNOL�\HQLOL÷L�VLWLP�OH�HGHFHNWLU��%XUDGD�|QHPOL�RODQ� GXUXP� IDUNOÕ� DNW|UOHULQ� ELOJL\L� HOGH� HWPH�� WRSODPD�� ELULNWLUPH� YH�NXOODQPD� V�UHoOHUL� LoHULVLQGH�PHNDQVDO� \DNÕQOÕNODUGDQ�\DUDUODQPDODUÕ� RODUDN�|QH� oÕNPDNWDGÕU�� %XQXQ� LoLQ� |QH� oÕNDQ� NHOLPH� LVH� ³HWNLOHúLP´� ROPDNWDGÕU��%XQD� J|UH� E|OJHQLQ� \HQLOLN� SRWDQVL\HOL� ILUPDODU� YH� ILUPD� GÕúÕQGD� E|OJHGH�\HQLOLNoLOL÷L� ROXPOX� \|QGH� HWNLOH\HFHN� HWNLOHúLPOHU� LoHULVLQH� JLUPHVL�ROPDNWDGÕU����
������6HNW|UHO�<HQLOLN�6LVWHPL��
6HNW|UHO�\DGD�HQG�VWUL\HO�VLVWHP�EHOLUOL�ELU�HQG�VWUL�LoHULVLQGH�\DWD\�YH\D�GLNH\�RODUDN�EXOXQDQ�ILUPDODUÕQ�PHNDQVDO�\DNÕQOÕ÷Õ�GLNNDWH�DOPDNVÕ]ÕQ�HWNLOHúLP� LoHULVLQGH� EXOXQPDODUÕ� LOH� PH\GDQD� JHOPHNWHGLU�� (WNLOHúLPLQ�QLWHOL÷L� IRUPHO� \DGD� LQIRUPHO� RODELOPHNWHGLU�� )LUPDODU� KXNXNVDO� DQODPGD�PXNDYHOH� LP]DODQPDVÕ� LOH� $5�*(�� SD]DUODPD�� H÷LWLP� YH\D� \|QHWLP� JLEL�IDUNOÕ� DODQODUGD�RUWDNOÕNODU� YH� LúELUOLNOHUL� NXUXOPDVÕ� úHNOLQGH� IRUPHO�QLWHOLNOL�HWNLOHúLPH� JLUHELOLUOHU��<DGD� IXDU�� WHOHIRQ�� HOHNWURQLN� SRVWD�� VHNW|U� \D\ÕQODUÕ�YH\D� GL÷HU� LQIRUPHO� WRSODQWÕ� YH� RUWDPODUÕ� NXOODQDUDN� VLVWHPLN� HWNLOHúLP�JHUoHNOHúHELOPHNWHGLU����
�
���<(1ø/ø.�6ø67(0ø1ø1�7(0(/�'ø1$0ø./(5ø�
<XNDUÕGD� ELU� \HQLOLN� VLVWHPLQL� ROXúWXUDQ� WHPHO� HNRQRPLN� DMDQODUÕQ�ILUPDODU�� DUDúWÕUPD� NXUXOXúODUÕ� YH� ELOLP� VLVWHPL�� GHVWHN� YH� N|SU�� NXUXP� YH�

�
��� (PPDQXHO�08//(5� DQG�$QGUHD� =(1.(5��%XVLQHVV� 6HUYLFHV�$V�$FWRUV� RI�.QRZOHGJH�7UDQVIRUPDWLRQ��7KH�5ROH�RI�.,%6�LQ�5HJLRQDO�DQG�1DWLRQDO�øQQRYDWLRQ�6\VWHPV��5HVHDUFK�3ROLF\��(OVHYLHU������������SS�����±��������� 0$/(&.,�DQG�2,1$6� $�J�H���S�������� 3��&22.(��³,QWURGXFWLRQ��2ULJLQV�RI�7KH�&RQFHSW´��5HJLRQDO�,QQRYDWLRQ�6\VWHPV��������8&/� 3UHVV�� /RQGRQ�� SS�� ������ $\UÕFD�� 3�&RRNH�� HW� DO��� ³5HJLRQDO� ,QQRYDWLRQ� 6\VWHPV��&RQFHSWV��$QDO\VLV�DQG�7\SRORJ\´�3DSHU�3UHVHQWHG�$W�7KH�(8�5(67325�&RQIHUHQFH�*OREDO�&RPSDULVRQ�RI�5HJLRQDO�57'�DQG�,QQRYDWLRQ�6WUDWHJLHV�)RU�'HYHORSPHQW�DQG�&RKHVLRQ� 6HSWHPEHU��%UXVVHOV��������SS����±������� $UQH� ,6$.6(1�� �%XLOGLQJ� 5HJLRQDO� ,QQRYDWLRQ� 6\VWHPV�� ,V� (QGRJHQRXV� ,QGXVWULDO�'HYHORSPHQW� 3RVVLEOH� LQ� 7KH� *OREDO� (FRQRP\"´�� &DQDGLDQ� -RXUQDO� RI� 5HJLRQDO�6FLHQFH�5HYXH�&DQDGLHQQH�'HV�6FLHQFHV�5pJLRQDOHV� ;;,9���6SULQJ�3ULQWHPSV������� S�S�����������
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NXUXOXúODU�YH�GHYOHW�NXUXPODUÕ�ROGX÷X�LIDGH�HGLOPLúWL��%LU�\HQLOLN�VLVWHPLQLQ�DPDFÕQD� KL]PHW� HGHELOPHVL� YH� HNRQRPLN� UHNDEHW� J�F�Q�� DUWÕUDUDN� UHIDK�DUWÕúÕQD�\RO�DoDELOPHVL�LoLQ�VLVWHP�LoHULVLQGH�EXOXQDQ�EX�DNW|UOHULQ�YDUOÕ÷ÕQÕQ�\DQÕ� VÕUD� NDOLWHOHUL�� NDQWLWHOHUL� YH� NDUúÕOÕNOÕ� HWNLOHúLPLQLQ� \R÷XQOX÷X� E�\�N�|QHP� WDúÕPDNWDGÕU�� 6LVWHPLQ� HWNLQ� ELU� úHNLOGH� LúOHPHVLQH� \|QHOLN� EHOLUOL�GLQDPLNOHU�EX�E|O�PGH�HOH�DOÕQPDNWDGÕU��
����(WNLOHúLP�YH�<HQLOL÷LQ�<D\ÕOPDVÕ�
2VOR� 0DQXHOLQH� J|UH� \HQLOL÷LQ� \D\ÕOPDVÕ�� ³\HQLOL÷LQ� SL\DVD� \D� GD�SL\DVD�GÕúÕ�NDQDOODUOD�LON�RUWD\D�oÕNDUÕOGÕ÷Õ�QRNWDGDQ�G�Q\DGDNL�IDUNOÕ��ONHOHUH�E|OJHOHUH�YH�IDUNOÕ�SL\DVD�\D�GD�HQG�VWULOHUH�YH�ILUPDODUD�GD÷ÕOPDVÕGÕU�´���
<HQLOLNOHU� \D\ÕOPDNVÕ]ÕQ� WRSOXPD� YH� HNRQRPLN� NDONÕQPD\D� JHQLú�|Oo�GH� ID\GDOÕ� ROPD\DFDNWÕU�� 2UWD\D� oÕNDQ� ELU� \HQLOLN� \D\ÕOGÕ÷Õ� ]DPDQ� ELU�HNRQRPLQLQ� E�W�Q�QGH� GDKD� ID]OD� YHULPOLOL÷H� YH� GDKD� \�NVHN� \DúDP�VWDQGDUGÕQD� QHGHQ� ROXUODU�� %X� QHGHQOH� \HQLOLNoLOL÷LQ� \D\ÕOPDVÕ� ELU�HNRQRPLQLQ�GDKD�L\L�ELU�NRQXPD�JHOPHVLQGH�|QHPOL�ELU�HWNL\H�VDKLSWLU���
<HQLOL÷LQ� YH� ELOJLQLQ� \D\ÕOPDVÕ�� �U�Q� YH� KL]PHWLQ� GDKD� JHQLú� ELU�HNRQRPLN�oHYUH�WDUDIÕQGDQ�NXOODQÕODELOPHVLQH��RODQDN�VD÷OD\DFDN�YH�E|\OHFH�WDP� ELU� ID\GDQÕQ� VD÷ODQPDVÕQD� VHEHS� RODFDNWÕU�� <D\ÕOPD� V�UHFLQGHNL�WDUWÕúPDODUGD�NXOODQÕODQ�DQD�SDUDPHWUH�\D\ÕOPDQÕQ�RUDQÕGÕU��%X�]DPDQD�NDUúÕ�\HQLOLNoLOL÷H� X\XP� VD÷OD\DQ� NXOODQÕFÕODUÕQ� RUDQÕQÕ� LIDGH� HGHU�� <D\ÕOPDQÕQ�RUDQÕ� GH÷LúLN� �U�QOHU� LoLQ� IDUNOÕGÕU�� 0HYFXW� GH÷HUOHU�� WHFU�EHOHU� YH�\HQLOLNoLOL÷LQ� X\JXQOX÷X� JLEL� HNRQRPLN� ROPD\DQ� GH÷HUOHU� \D\ÕOPD� RUDQÕQD�HWNL�HGHFHNWLU��%�\�N�ILUPDODU�UHNODP�YH�VDWÕú�SURPDV\RQODUÕ\OD�\HQLOLNoLOL÷LQ�\D\ÕOPDVÕQD� HWNL� HGHELOLU��%X� QHGHQOH� \HQLOLNoLOL÷LQ� \D\ÕOPDVÕ� ELU� WRSOXPXQ�HNRQRPLN�VRV\DO�YH�SROLWLN�\DSÕVÕ\OD�EHOLUOHQLU��
%LOJLQLQ�ELU�E|OJH� LoHULVLQGH�\HU� DODQ�NXUXP�YH�NXUXOXúODU� DUDVÕQGD�\D\ÕOPDVÕ� SHN� oRN� úHNLOGH� PH\GDQD� JHOHELOPHNWHGLU�� %LOJLQLQ� NXUXP� YH�NXUXOXúODU�DUDVÕQGD�\D\ÕOPDVÕ����ILUPDODU�DUDVÕQGDNL�HWNLOHúLPOHU�����ILUPDODU���QLYHUVLWHOHU� YH� NDPXVDO� DUDúWÕUPD� ODERUDWXDUODUÕ� DUDVÕQGDNL� HWNLOHúLPOHU�� ���ILUPDODUD� ELOJL� YH� WHNQRORMLQLQ� XODúPDVÕ�� YH� ��� LQVDQ� ND\QDNODUÕQÕQ� \HU�GH÷LúWLUPHVL�ROPDN��]HUH�G|UW�úHNLOGH�PH\GDQD�JHOPHNWHGLU����
%LOJLQLQ� \D\ÕOÕPÕ� HWNLVLQL� DoÕNOD\DQ� \DNODúÕPODU� ELOJLQLQ� FR÷UDIL�PHVDIHOHUGH� \D\ÕOPDVÕQÕ� J|VWHULUOHU�� �-RIIH� 7UDMHQEHUE� YH� +HQGHUVRQ� ������EX� ED÷ODPGD� \D]ÕOÕ� ROPD\DQ� �NRGODQPDPÕú�� \D]ÕOÕ� �NRGODQPÕú�� ELOJLOHU�DUDVÕQGDNL� IDUNOÕOÕ÷Õ� D\ÕUW� HWPHN� JHUHNPHNWHGLU�� ù|\OH� NL�� \D]ÕOÕ� ROPD\DQ�ELOJLOHU�WHPHO�RODUDN�\�]\�]H�LOLúNL\OH�WUDQVIHU�HGLOLU��%X�QHGHQOH�EX�GXUXPXQ�WHPHOLQL� NLúLOHU�� \R÷XQOXNODUÕ� YH� LPNDQODUÕ� WHúNLO� HGHU�� øNLQFL� GXUXPGD� LVH�LOHWLúLP� LoLQ�PHYFXW� LOHWLúLP� DOW� \DSÕVÕ\OD� WUDQVIHU� HGLOLU�� %LOJLQLQ� \D\ÕOPDVÕ�oR÷XQOXNOD��WHNQRORMLN�DOW\DSÕ�NXUXOXúODUÕ�JLEL�LOHWLúLP�RODQDNODUÕ�VD÷OD\DQ�YH�ELOJL���UHWHQ�RUJDQL]DV\RQODUD�ED÷ODQWÕ�VD÷OD\DQ�E�W�QOHúPHOHUGH�J|U�O�U���

�
��� 2(&'�,QQRYDWLRQ�0DQXDO�³3URSRVHG�*XLGHOLQHV�)RU�&ROOHFWLQJ�DQG�,QWHUSUHWLQJ�,QQRYDWLRQ�'DWD���2VOR�0DQXDO���'LUHFWRUDWH�)RU�6FLHQFH�7HFQRORJ\�DQG�,QGXVWU\��3DULV���������� 2(&'��1DWLRQDO�,QQRYDWLRQ�6\VWHPV� SS��������
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� 6DQD\L� GHYULPLQLQ� NHQGLQL� KLVVHWWLUGL÷L� ����¶O�� \ÕOODUÕQ� VRQXQD�GR÷UX� $OIUHG� 0DUVKDOO� ELU� HQG�VWULQLQ� EHOLUOL� úHKLUOHUGH� \R÷XQODúPDVÕQÕQ��N�PHOHúPHVLQLQ�� ELOJLQLQ� ILUPDODU� DUDVÕQGD� KÕ]OÕ� ELU� úHNLOGH� \D\ÕOPDVÕQD�QHGHQ� RODFD÷ÕQÕ� YH� EXQXQ� GD� HNRQRPLQLQ� DWHúOH\LFL� J�F�� ROGX÷XQX� LIDGH�HWPLúWLU�� %LOJLQLQ� ILUPDGDQ� ILUPD\D� WUDQVIHULQH� ELOJL� \D\ÕOPDVÕ� �VSLOORYHU��GLIIXVLRQ��GHQLOPHNWHGLU��*�Q�P�]GH�E|OJH�LoHULVLQGH�VHNW|UHO�DoÕGDQ��o�W�U�\D\ÕOPDQÕQ�YDUOÕ÷ÕQGDQ�EDKVHGLOPHNWHGLU��
� øON� RODUDN�0DUVKDOO��$UURZ� YH�5RPHU��� ������� D\QÕ� HQG�VWULGH� YDU�RODQ� ILUPDODU� DUDVÕGD� EX� \D\ÕOPDQÕQ� oRN� oDEXN� RODUDN� PH\GDQD� JHOGL÷LQL�LIDGH�HWPLúOHUGLU��3RUWHU��� ELOJL� \D\ÕOPDVÕQÕQ� LNLQFL� YHUVL\RQXQGD� D\QHQ� LON�JUXSWDNLOHU� JLEL� FR÷UDIL� N�PHOHúPHOHULQ� HNRQRPLN� E�\�PH\L� DUWÕUDFD÷ÕQÕ�LIDGH�HWPHNWHGLU��<D\ÕOPDODUÕQ��o�QF��YHUVL\RQX� LVH�5RVHQEHUJ���YH� -DFREV�WDUDIÕQGDQ�RUWD\D�DWÕOPÕúWÕU���

����%LOLPVHO�$OW\DSÕ�YH�)DDOL\HWOHU�
������øQVDQ�6HUPD\HVL�%LULNLPL�

� øQVDQ� VHUPD\HVL� LQVDQODUÕQ� ]LKLQOHULQGH� WDúÕGÕNODUÕ� ELOJL� YH� EHFHUL�ELULNLPLGLU�YH�EX�ELULNLP�LQVDQODUÕ�HNRQRPL�DoÕVÕQGDQ�GH÷HUOL�ELU�DVHW�KDOLQH�JHWLUPHNWHGLU��%HFNHU��� LQVDQ� VHUPD\HVLQL� �UHWLP�YH�\HQLOL÷LQ� JLUGLVL� RODUDN�HOH� DODUDN�JHOLúWLUHQ� LON� DUDúWÕUPDFÕGÕU��%LU� �ONHQLQ� LQVDQ� VHUPD\HVL� ELULNLPL�LOH� R� �ONHQLQ� NLúL� EDúÕQD� G�úHQ� PLOOL� JHOLUL� DUDVÕQGD� DoÕN� ELU� LOLúNL�EXOXQPDNWDGÕU���� %X� LOLúNL\L� |OoPHN� �]HUH� %LUOHúPLú� 0LOOHWOHU� .DONÕQPD�7HúNLODWÕ� ³%HúHUL�.DONÕQPD� øQGHNVL´�DGÕ�DOWÕQGD�oDOÕúPDODU�\DSPDNWDGÕU��%X�oDOÕúPDODUGD� LNWLVDGL� JHOLúPLúOLN� VDGHFH� E�\�PH� KÕ]Õ\OD� GH÷LO� �ONH�LQVDQODUÕQÕQ�VDKLS�ROGX÷X�QLWHOLN�YH�LPNDQODUOD�EHOLUOHQPHNWHGLU���
%DUUR��� %DUUR� YH� /HH��� EX� PHVHOH\H� �ONHOHULQ� HNRQRPLN�E�\�PHOHULQLQ� HOOHULQGH� KDOL� KD]ÕUGD� YDU� RODQ� LQVDQ� VHUPD\HVL� LOH� |QHPOL�GHUHFHGH�LOJLOL�ROGX÷XQX�RUWD\D�NR\PD\D�oDOÕúPÕúODUGÕU��'L÷HU�WDUDIWDQ�EDúND�ELU��ONHGH�JHOLúWLULOHQ��U�QOHULQ�ELU�HNRQRPL\H�DGDSWDV\RQX� LoLQ�GH�\HWLúPLú�LQVDQODUÕQ� YDUOÕ÷Õ� JHUHNPHNWHGLU�� 'ROD\ÕVÕ\OD� ELU� HNRQRPLQLQ� \HQLOLNoL� ELU�

�
��� 3DXO� 0�� 520(5�� ³,QFUHDVLQJ� 5HWXUQV� DQG� /RQJ�5XQ� *URZWK�´� -RXUQDO� RI� 3ROLWLFDO�(FRQRP\� 9RO����,VVXH����2FWREHU�������SS���������������� 0�)��3257(5��&OXVWHUV�DQG�&RPSHWLWLYHQHVV������)LQGLQJV�)URP�7KH�&OXVWHU�0DSSLQJ������� 3URMHFW�� &RUSRUDWH� 6WUDWHJLHV� )RU� 7KH� 'LJLWDO� (FRQRP\� 6ORDQ� ,QGXVWU\� &HQWHUV���� &DPEULGJH��$SULO�����������S����������� 1DWKDQ� 526(1%(5*�� ³7HFKQRORJLFDO� &KDQJH� LQ� 7KH� 0DFKLQH� 7RROV� ,QGXVWU\�� ���������´���-RXUQDO�RI�(FRQRPLF�+LVWRU\� ����'HFHPEHU�������SS������������� *DU\� %(&.(5�� ³,QYHVWPHQW� LQ� +XPDQ� &DSLWDO�� $� 7KHRUHWLFDO� $QDO\VLV´�� -RXUQDO� RI�3ROLWLFDO�(FRQRP\� �������3DUW����2FWREHU��������VV����������� 1�� *UHJRU\� 0$1.,:���� ³7KH� *URZWK� RI� 1DWLRQV´�� %URRNLQJV� 3DSHUV� 2Q� (FRQRPLF�$FWLYLW\� ����������SS�������������� <XVXI�781$�� øEUDKLP�*�UDQ�<808ù$.�³%HúHUL�.DONÕQPD� øQGHNVL�YH�7�UNL\H�$QDOL]L´�,�8OXVDO� %LOJL� (NRQRPL� YH� <|QHWLP� .RQJUHVL� ������� 0D\ÕV� ������ %LOGLULOHU� .LWDEÕ�.RFDHOL�hQLYHUVLWHVL��øø%)�+HUHNH�.RFDHOL������VV���������������� 5REHUW�%$552��³(FRQRPLF�*URZWK�LQ�$�&URVV�6HFWLRQ�RI�&RXQWULHV´��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV� �����������������SS�������������� 5REHUW� %$552� DQG� -RQJ� :��� /((� ³,QWHUQDWLRQDO� 0HDVXUHV� RI� 6FKRROLQJ� <HDUV� DQG�6FKRROLQJ�4XDOLW\´��$PHULFDQ�(FRQRPLF�5HYLHZ� 3DSHUV� DQG�3URFHHGLQJV�� ���� �� ��������SS�����������
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\DSÕ\D�VDKLS�RODELOPHVL�YH�EX�\DSÕ\Õ�JHOLúWLUHELOPHVL� LoLQ�\HWHULQFH�\HWLúPLú�LQVDQ�J�F�QH�VDKLS�ROPDVÕ�JHUHNPHNWHGLU�� �
�������hQLYHUVLWHOHU�YH�'L÷HU�(÷LWLP�YH�$UDúWÕUPD�.XUXOXúODUÕ�YH�$5�*(�)DDOL\HWOHUL�
øOHUL� VDQD\L� �ONHOHULQGH� YH� \HQL� VDQD\LOHúHQ� �ONHOHUGH�� �QLYHUVLWH�VDQD\L� LúELUOL÷LQH� E�\�N� ELU� |QHP�YHULOPHNWH�� EXQXQ� RUWDPÕQÕ� \DUDWDELOPHN�LoLQ� K�N�PHW� GHYOHW� HOL\OH� E�\�N� |QOHPOHU� DOÕQPÕú� ROXS� LúELUOL÷LQH� \|QHOLN�ILQDQVPDQ�GHVWHN�SURJUDPODUÕ�\�U�UO�÷H�NRQXOPDNWDGÕU���
%LU� �ONHQLQ� ELOLPVHO� YH� WHNQRORMLN� $5�*(� VLVWHPL� �QLYHUVLWHOHU��NDPX�DUDúWÕUPD�PHUNH]OHUL�YH�|]HO�VHNW|UOHULQ�LOJLOL�PHUNH]OHUL�ROPDN��]HUH��EDúOÕFD��o�W�U�NXUXOXúWDQ�ROXúXU��%X��o�NXUXOXúXQ�ELU��ONHQLQ�$5�*(�VLVWHPL�LoLQGH�IDUNOÕ�IDNDW�ELUELUOHULQL�WDPDPOD\ÕFÕ�LúOHYOHUL�YDUGÕU��dD÷ÕPÕ]GD�ELOJL�YH�ELOJLOL�LQVDQ�HNRQRPLQLQ�HQ�|QHPOL�JLUGLOHUL�KDOLQH�JHOPLú�ROXS�WHNQRORML�DUWÕN�VDQD\L� JLUGLOHULQL� PDO� YH� KL]PHWH� G|Q�úW�UHELOHQ� ELOJLOHU� N�PHVL� RODUDN� GD�DGODQGÕUÕOPDNWDGÕU�� <�NVHN|÷UHWLP� EX� ED÷ODPGD� oRN� |QHPOL� ELU� J|UHY��VWOHQPHNWHGLU�� d�QN�� �QLYHUVLWHOHU� KHP� �VW� G�]H\� LQVDQ� J�F�� ND\QD÷ÕGÕU��KHP�GH�ELOJLQLQ��UHWLPH�G|Q�úW�U�OPHVLQGH�RGDN�QRNWD\Õ�WHúNLO�HWPHNWHGLU����
���� <�]\ÕOGDQ� LWLEDUHQ� �QLYHUVLWHOHU� |]HOOLNOH� EDWÕ� �ONHOHULQGH�DUDúWÕUPDQÕQ�DQD�ND\QD÷Õ�RODQ�NDPX�IRQODUÕQGDQ�|QHPOL�GHVWHNOHU�DOPÕúODUGÕU��$5�*(�VLVWHPOHUL�YH��QLYHUVLWHOHU�DUDVÕQGDNL�LOLúNLOHULQ�DUWÕUÕOPDVÕQGD��GHYOHW�G�]HQOH\LFL�YH�HúJ�G�P��VD÷OD\DQ�ELU�URO�R\QDPDNWDGÕUODU����
����¶OL�\ÕOODUGDQ�VRQUD�WHNQRORMLN�JHOLúPHOHUGH�RUWD\D�oÕNDQ�|QHPOL�QLWHOLNVHO� GH÷LúLNOLNOHU� �ONHOHUL� ELOJL� \R÷XQ� WHNQRORMLOHU� oHUoHYHVLQGH� \HQL�VWUDWHMLOHU� ROXúWXUPD\D� \|QOHQGLUPLúWLU�� %X� VWUDWHMLOHULQ� WHPHOLQL�� �ONHGH�PHYFXW�W�P�ELOLPVHO�YH�WHNQRORMLN�ELULNLPLQ�VDQD\L\H�X\DUODQDUDN�HNRQRPL\H�ND]DQGÕUÕOPDVÕ� ROXúWXUPDNWDGÕU�� $%'¶GH� ����¶OHUGHQ� EX� \DQD� �QLYHUVLWH�VDQD\L� LúELUOL÷LQL�JHOLúWLUPHN�DPDFÕ\OD��QLYHUVLWHOHULQ�oHYUHVLQGH�ROXúWXUXODQ�6FLHQFH� 3DUN� �%LOLP� 3DUNÕ�� WLSL� ROXúXPODU� $YUXSD� �ONHOHULQGH� ����¶OL�\ÕOODUGDQ�VRQUD�JHOLúPH\H�EDúODPÕúWÕU����
$YUXSD� YH� $PHULND¶GD�� %LOLP� 3DUNÕ�� 7HNQRSDUN�� 7HNQRSRO��7HNQRORML� 0HUNH]L�� øú� .XOXoNDODUÕ� 0HUNH]L�� <HQLOLN� 0HUNH]L� JLEL� LVLPOHU�DOWÕQGD�IDDOL\HW�J|VWHUHQ�PHUNH]OHULQ�RUWDN�DPDoODUÕ�úXQODUGÕU����
� %LU� �U�Q� JHOLúWLUPH� G�ú�QFH� YH� EHFHULVLQH� VDKLS� JLULúLPFLOHUH��U�Q�Q�� JHOLúWLUPHN� LoLQ� WHNQLN� KL]PHW�� úLUNHWLQ� LúOHWPHVL� LoLQ� RUWDP�� �ULVN�VHUPD\HVL��VHNUHWHU\D��PXKDVHEH��KDEHUOHúPH��KL]PHWOHUL�VXQPDN��

� hUHWLP��NDOLWH�YH�UHNDEHWL�DUWÕUPDN��
�
��� 7h6ø$'��7�UNL\H¶GH�YH�'�Q\D¶GD�<�NVHN|÷UHWLP�%LOLP�YH�7HNQRORML� 7h6ø$'�7�����������������V������� $KPHW� $<+$1�� '�QGHQ� %XJ�QH� 7�UNL\H¶GH� %LOLP�7HNQRORML� YH� *HOHFH÷LQ�7HNQRORMLOHUL� øVWDQEXO��������V��������� *�OVHU� 52/�� '�Q\DGDNL� 7HNQRORML� øQN�EDW|UOHULQGHQ� 6HoLOPLú� %D]Õ� gUQHNOHU� 9H�7�UNL\H¶GHNL� 8\JXODPDODU� .26*(%� 7HNQRORML� 'HVWHN� 6�UHoOHUL� *UXEX�� .DVÕP�� ������V�������� +DOLPH��ø��6$5,+$1��7HNQRORML�<|QHWLPL� øVWDQEXO��'HPHW��1LVDQ��������V������
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� *LULúLPFLOL÷L�|]HQGLUPHN��
� %|OJHVHO�NDONÕQPD\Õ�DUWÕUPDN��
� hQLYHUVLWH�VDQD\L�LúELUOL÷LQL�DUWÕUPDN��
� %�\�N� úLUNHWOHULQ� DWÕO� NDSDVLWHOHULQLQ� N�o�N� LúOHWPHOHU� WDUDIÕQGDQ�GH÷HUOHQGLULOPHVL��

%XUDGD� DVÕO� DPDo� ILNLUOHULQ� ODERUDWXDUGDQ� SD]DUD� GR÷UX� KDUHNHW�HWPHVLGLU�� 7LFDUL� X\JXODQDELOLU� SURMHOHU� JHOLúWLUPH� EHFHULVLQH� VDKLS�JLULúLPFLOHUH� ]RUOXNOD� GROX� RODQ� LON� ELUNDo� \ÕO� LoLQ� JHUHNOL� LGDUL� YH� WHNQLN�GHVWH÷L� \R÷XQ� ELU� úHNLOGH� VD÷ODPDN�� DUDúWÕUPD� ELOJL� ILQDQVPDQ� WHPLQL� JLEL�NRQXODUÕ�P�PN�Q�ROGX÷XQFD�NROD\ODúWÕUPDN��W�P�ND\QDNODUÕQÕ�YH�HPHNOHULQL�JHOLúWLUHFHNOHUL��U�Q��]HULQH�\R÷XQODúWÕUPDODUÕQÕ�WHPLQ�HWPHNWLU����
$5�*(�� JHOLúPHNWH� RODQ� �ONHOHULQ� UHIDKODUÕQ� DUWÕUDELOPHOHUL� YH�WHNQLN� JHOLúPHOHULQ� \R÷XQ� ROGX÷X� HQG�VWULOHULQ� D\DNWD� NDODELOPHOHULQLQ� HQ�|QHPOL�úDUWODUÕQGDQGÕU��$\UÕFD� ILUPDODU�DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD�GD��EX�GXUXP�LúOHWPHQLQ� EX� QHGHQOH� YDUOÕ÷ÕQÕ� NRUX\DELOPHVL� YH� ND\QDNODUÕQÕ� HWNLQ� RODUDN�NXOODQDELOPHVL� $5�*(� oDOÕúPDODUÕQD� YH� \DSWÕ÷Õ� \HQLOLNOHUH� E�\�N� |Oo�GH�ED÷OÕGÕU����
$5�*(�� \HQL� ELU� �U�Q� �UHWLOPHVL�� �U�Q� NDOLWHVL� YH\D� VWDQGDUGÕQÕQ�\�NVHOWLOPHVL�� PDOL\HWOHUL� G�ú�U�F�� YH� VWDQGDUW� \�NVHOWLFL� PDKL\HWWH� \HQL�WHNQLNOHULQ� X\JXODQPDVÕ�� \HQL� �U�Q� WHNQRORMLOHULQLQ� JHOLúWLULOPHVL�� \HQL� ELU�WHNQRORMLQLQ� \XUW� NRúXOODUÕQD� X\XPXQXQ� VD÷ODQPDVÕ�� PHYFXW� WHNQRORMLOHULQ�L\LOHúWLULOPHVL�YH�EXQODUD�\HQLOHULQLQ�X\DUODQPDVÕ�DPDFÕ\OD�\DSÕODQ��ELOLPVHO�HVDVODUD� X\JXQ� RODUDN� \�U�W�OHQ� YH� KHU� DúDPDVÕ� EHOLUOHQPLú� oDOÕúPDODUÕ� YH�EXQODUÕQ� VRQXoODUÕQÕ� NDSVDPDNWDGÕU���� 2(&'� UDSRUXQGD� \DSÕODQ� WDQÕPODPD�LVH� úX� úHNLOGHGLU�� %LOLPVHO� YH� WHNQLN� ELOJL� ELULNLPLQL� DUWÕUPDN� DPDFÕ\OD��VLVWHPDWLN� ELU� WHPHOH� GD\DOÕ� RODUDN� \�U�W�OHQ� \DUDWÕFÕ� oDED� YH� EX� ELOJL�ELULNLPLQLQ�\HQL�X\JXODPDODUGD�NXOODQÕPÕGÕU����
����)LUPDODU�YH�.�PHOHQPHOHU��<R÷XQODúPDODU��
<HQLOLNoL�ELU�HNRQRPLQLQ�YH�\HQLOLN�VLVWHPLQLQ�PHUNH]LQGH�ILUPDODU�EXOXQPDNWDGÕU��(VDV�RODUDN�HNRQRPLQLQ�WHPHO��UHWLP�PDNLQHVL�RODQ�ILUPDODU��SL\DVDODUOD�HWNLOHúLP� LoHULVLQGH�\HQLOLNOHUL�RUWD\D�oÕNDUPD��GÕúDUÕGDQ� WUDQVIHU�HWPH�� �UHWPH�� KL]PHW� YHUPH� YH� SD]DUODPD� LúOHUL� LOH� X÷UDúÕUODU�� )LUPDODUÕQ�ROPDGÕ÷Õ� ELU� \HQLOLN� VLVWHPLQGHQ� EDKVHWPHN� P�PN�Q� GH÷LOGLU�� hUHWLP� YH��U�Q� JHOLúWLUPH� HVQDVÕQGD� ILUPDODUGD� RUWD\D� oÕNDQ� |÷UHQPH� ILUPDODUÕQ�\HQLOLNoL�NDSDVLWHOHULQLQ�WHPHOLQL�ROXúWXUPDNWDGÕU��
)LUPDODUÕQ�\HQLOLN��UHWHELOPH�NDSDVLWHOHUL�JHoPLúWHQ�J�Q�P�]H�SHN�oRN� DUDúWÕUPDQÕQ� NRQXVX� RODJHOPLúWLU�� %X� DoÕGDQ� E�\�N� ILUPDODUÕQ� \HQLOLN�

�
��� 52/���$�J�H���V�������� 0LKULEDQ� (5d$ö�� <HQLOLN�� 7HNQRORML� 9H� $UDúWÕUPD�*HOLúWLUPH� øOLúNLOHUL�� 7�UNL\H¶GH�%H\D]� (ú\D� 6HNW|U�QGH� $5�*(� 9H� 7HNQRORML� (GLQPH� <|QWHPOHULQH� øOLúNLQ� %LU�$UDúWÕUPD� <D\ÕQODQPDPÕú� <�NVHN� � /LVDQV� 7H]L�� øVWDQEXO� hQLYHUVLWHVL� 6RV\DO� %LOLPOHU�(QVWLW�V���øúOHWPH�$QDELOLP�'DOÕ��øVWDQEXO��������V�������� $<+$1��$�J�H���V��������� $<+$1��$�J�H�� V������
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RUWD\D� oÕNDUPD� \HWHQHNOHULQLQ� PDGGL� YH� IL]LNVHO� VHUPD\H� EDNÕPÕQGDQ� oRN�J�oO�� ROGX÷X� LIDGH� HGLOPHNWHGLU�� 'L÷HU� WDUDIWDQ� \HQLOLN� VLVWHPLQGH�.2%ø¶OHULQ� GH� |QHPOL� ELU� \HUL� EXOXQPDNWDGÕU�� +HU� QH� NDGDU� \DSÕODQ�DUDúWÕUPDODU� HNRQRPLGH� LVWLKGDPÕQ� ROGXNoD� E�\�N� ELU� NÕVPÕQÕ� ROXúWXUDQ�NRELOHULQ�JHQHO�RODUDN�WHNQRORML�JHOLúWLUPHGLNOHULQL�J|VWHUPLú�LVH�GH��JHQHOOLNH�WHNQRORML\L�WDNLS�HGHQ�YH�NXOODQDQ�ILUPDODU�RODUDN�WHNQRORMLQLQ�\D\ÕOPDVÕQGD�|QHPOL�URO�R\QDGÕNODUÕ�DQODúÕOPDNWDGÕU��
<HQLOLNoLOLN� YH� UHNDEHWoL� EDúDUÕ� ELU� oRN� DODQGD� FR÷UDIL�N�PHOHQPHOHUOH� ELUOLNWH� RUWD\D� oÕNPDNWDGÕU�� )LUPDODUÕQ� JOREDOOHúHQ�G�Q\DGDNL� UHNDEHWoL� J�F�� JLGHUHN� GDKD� ID]OD� RUDQGD� ELOJL�� úHEHNH��N�PHOHQPH��PRWLYDV\RQ�YH�DWPRVIHU�JLEL�EDúND�E|OJHOHU� WDUDIÕQGDQ�NROD\FD�WDNOLW� HGLOHPH\HQ� \HUHO� DVHWOHUH� ED÷OÕ� ROPDNWDGÕU���� 8OXVDO� IDUNOÕOÕNODU�G�Q\DQÕQ� JOREDOOHúPH� HWNLVL\OH� VWDQGDUGL]H� RODFD÷Õ� EHNOHQWLVLQLQ� DNVLQH�|QHPOL� |Oo�GH� NDOPD\D� GHYDP� HWPHNWHGLU�� 'DQLPDUND� YH� øVYHo¶LQ�NDUúÕODúWÕUPDOÕ�RODUDN������\ÕOÕQGD�(GTXLVW�YH�/XGYDOO�WDUDIÕQGDQ�LQFHOHQPHVL�VRQXFXQGD�� oRN� \DNÕQ� N�OW�U�� WDULK� YH� FR÷UDI\D\D� VDKLS� �ONHOHUGH� ELOH� oRN�IDUNOÕ� \HQLOLNoL� NXUXPVDO� ELU� VLVWHPLQ� RUWD\D� oÕNWÕ÷ÕQÕ� KD\UHWOH�J|]OHPOHPLúOHUGLU���
.�PHOHQPHOHU� EHUDEHULQGH� ELU� WDNÕP� GÕúVDO� HNRQRPLOHULQ� RUWD\D�oÕNPDVÕQÕ� VD÷OD\DUDN�� EXOXQGX÷X� DODQGD�X]PDQODúPÕú� LúJ�F��� ILUPD�� RGD�YH�ERUVDODUÕQ� YDUOÕ÷ÕQÕ� RUWD\D� oÕNDUÕU��8]PDQODúPÕú� DVHWOHULQ� YDUOÕ÷Õ� LVH� \HQLOLN�\DSDELOPH� \HWHQH÷LQL� KÕ]ODQGÕUÕFÕ� ELU� URO� R\QDPDNWDGÕU�� gUQH÷LQ� E|\OH� ELU�RUWDPGD�ULVN�VHUPD\HVL�\DGD�VSHVLILN�ELU�SURWRWLSL��UHWHFHN�X]PDQ�ELU� ILUPD�EXOPDN�KLo�GH�]RU�ROPD\DFDNWÕU���
%|OJHVHO�EDNÕú�DoÕVÕ�� WHPHO�HNRQRPLN�\DSÕODUÕQ�GDKD�L\L�ELU�úHNLOGH�SRUWUH� HGLOHELOPHVLQGH� JLGHUHN� DUWDQ� ELU� |QHP� LIDGH� HWPHNWHGLU�� %LU�N�PHOHQPH�� NDUúÕOÕNOÕ� LOLúNLOHUL� VHEHEL\OH� EDúDUÕOÕ� ELU� úHNLOGH� ILUPDODUÕQ�\R÷XQODúPDVÕGÕU��%X�GXUXP� UHNDEHW� \D�GD� LúELUOL÷L� YDVÕWDVÕ\OD�RODELOLU��(÷HU�N�PHOHQPHOHU� EHOLUOL� ELU� E|OJH� LoHULVLQGH� \HU� DOÕ\RU� LVH� EXQD� ³E|OJHVHO�N�PHOHQPHOHU´� DGÕ� YHULOLU���� .�PHOHQPHOHULQ� DOWÕQGD� \DWDQ� QHGHQ� DUD]L��PDNLQH�� WHFKL]DW�� Lú�KL]PHWOHUL� YH�SHUVRQHOL�� ELOJL�YH� HQIRUPDV\RQD�GDKD� L\L�YH�XFX]D�XODúDELOPH�YH�NDPXVDO�KL]PHWOHUGHQ�HQ�KÕ]OÕ�úHNLOGH�\DUDUODQDELOPH�DPDFÕ\ODGÕU��'DKD�GD�|QHPOLVL� ILUPDODUÕQ�NXOODQGÕ÷Õ� W�P�EX� HPHN�� VHUPD\H�Y�E�� JLUGLOHUGHQ� N�PHOHQPHOHULQ� ROGX÷X� E|OJHOHUGH� NDOLWHOL�� XFX]� YH� ERO�úHNLOGH� EXODELOPHN� P�PN�Q� ROPDNWDGÕU�� %|\OHFH� N�PHOHQPHOHULQ� ROGX÷X�E|OJHOHU� \HQL� X]PDQODúPÕú� Lú\HUOHULQLQ� RUWD\D� oÕNPDVÕQGD� YH� GÕúDUGDQ�X]PDQODúPÕú�HPHN�YH�ILUPD�oHNPHGH�GDKD�EDúDUÕOÕ�ROPDNWDGÕU����
(QG�VWUL\HO� N�PHOHQPHOHU� SROLWLN� VÕQÕUODUD� X\DELOHQ� \D� GD�X\PD\DELOHQ� HNRQRPLN� E|OJHOHUL� EHOLUOHU�� %DúDUÕOÕ� ELU� N�PHOHQPH� ELU� LGDUL�E|OJHQLQ� NHQDUÕQGD� \R÷XQODúDELOLU�� ELUGHQ� ID]OD� úHKLU� YH� EDQOL\|OHUH� X]DN�NDODELOLU��<D�GD�XOXVODUDUDVÕ�VÕQÕUODU�DUDVÕQGD�EXOXQDELOLU��<DQL�ELU�N�PHOHQPH�

�
��� 3257(5��$�J�H�� S�������� 0LFKDHO� -�� (15,*+7��� ³$ERXW� &RPSHWLWLYHQHVV�� :KDW� ,V� $� &OXVWHU"´�� �dHYULPLoL���KWWS���ZZZ�FRPSHWLWLYHQHVV�RUJ� ���(\O�O���������� /HRQ� $�*�� 2(5/(0$16�� 0DULXV� 7�+�� 0((86�� )UDQV� :�0�� %2(.(0$�� ³)LUP�&OXVWHULQJ�DQG�,QQRYDWLRQ��'HWHUPLQDQWV�DQG�(IIHFWV´��5HJLRQDO�6FLHQFH� ����������S�������
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1HZ�<RUN�&LW\¶QLQ� JL\LP� E|OJHVLQGH� ROGX÷X� JLEL� ROGXNoD�PDKDOOL� RODELOLU��<D� GD�.X]H\�$PHULNDQ�2WRPRELO�(QG�VWULVL� JLEL� RODELOLU��%X� GXUXP�GR÷DO�ND\QDNODUÕQ� GD÷ÕOÕPÕQD�� \D� GD� LNOLP� NXúD÷ÕQD� ED÷OÕ� RODELOLU�� +HU� ]DPDQ�NLúLOHUH�J�YHQ��LúELUOL÷L�YH�UHNDEHW�LOLúNLOHUL�NXUPD\D�L]LQ�YHUHQ�ED÷ODQWÕODUÕQ�YDUOÕ÷Õ�YH�NROD\OÕ÷ÕQD�GD�ED÷OÕ�RODFDNWÕU���
(Q� \D\JÕQ� N�PHOHQPH� PHVDIHVL� ELU� DQD� úHKLU� YH� HWUDIÕQGDNL�WRSOXOXNODUÕ� LoHUHQ�PHWURSROLWDQ� E|OJHOHUGH� J|U�O�U��%D]HQ� ELU� \D� GD� ELUGHQ�ID]OD� úHKLU� WDULKVHO� \D� GD� EHOLUOL� WLFDUL� DYDQWDMODUOD� ELUOHúPLú� RODELOLU�� %X� GD�SROLWLN� RODUDN� VÕQÕUODUÕ� EHOLUOHQHQ� E|OJHOHULQ� VÕQÕUODUÕQÕ� ILUPD� YH� NXUXPODUÕ�HQG�VWUL� WDULK� YH� FR÷UDI\D� ED÷ODPÕQGD� ELU� DUD\D� JHWLUHUHN� \HQLGHQ�úHNLOOHQGLULU��%D÷ODU��WHGDULNoLGHQ�P�úWHUL\H�RODELOHFH÷L�JLEL�ELUELULQH�EHQ]HU�ILUPDODU�DUDVÕQGD�\D�GD�HNRQRPLN�DOW�\DSÕODUÕQ�GH÷LúLN�ELoLPOHULQGH�\DWD\�ELU�úHNLOGH� RODELOLU�� 7�P� ELULPOHU� DUDODUÕQGD� ELOJL� GH÷LúLPLQGH� EXOXQXUODU��%|OJHVHO� GH÷LúLPLQ�\DSÕVÕ� HQG�VWULQLQ� HQ�|QHPOL� ELOJL� WUDQVIHUL� LKWL\DoODUÕQD�ELU� NDUúÕOÕN� YHUHELOPHN� LoLQGLU�� %|OJHGH� PHYFXW� N�PHOHQPHQLQ� NRQXPXQD�EDNDUDN�KDQJL�\HQL�DOW�\DSÕQÕQ�GHVWHNOHQHELOHFH÷L��KDQJL�HQG�VWUL\HO�J�oOHULQ�WHúYLN� HGLOHELOHFH÷L�� KDQJL� ILUPD� VWUDWHMLVLQLQ� J|]� |Q�QH� DOÕQPDVÕ� JHUHNWL÷L�VRUJXODQDELOLU�� %X� GXUXP� E|OJHVHO� SURILOLQ� KD]ÕUODQPDVÕQÕQ� QHGHQ� |QHPOL�ROGX÷XQX�J|VWHUPHNWHGLU���
����'HYOHW���+�N�PHW�.XUXPODUÕ��+L]PHWOHUL�YH�3ROLWLNDODUÕ��
*HOHQHNVHO�HNRQRPLOHUGH�K�N�PHWOHU�VDGHFH�SL\DVD�PHNDQL]PDVÕQÕQ�W|NH]OHGL÷L� GXUXPODUGD� P�GDKDOH� HGHUOHU� YH� EXQXQ� KDULFLQGH� SL\DVDODUD�P�GDKDOH�HWPHPH�H÷LOLPLQGHGLUOHU��3L\DVDODUD�P�GDKDOH�HWPHPH�H÷LOLPL�LONH�RODUDN� KDOD� YDUGÕU� YH� VHUEHVW� SL\DVD� NRúXOODUÕQÕQ� LúOHPHVL� LoLQ� EX� úDUWWÕU��+�N�PHWOHULQ�EX�oD÷GDNL�JHOHQHNVHO�URO�Q�Q�\DQÕQGDNL�\HQL�URO��LVH�\HQLOLN�VLVWHPLQLQ� LúOHPHVLQL� HQJHOOH\HQ� VLVWHPLN� DUÕ]D� YH� W|NH]OHPHOHUH� NDUúÕ�P�GDKDOHOHUGH� EXOXQPDNWÕU�� %X� W|NH]OHPHOHU� \HQLOLN� VLVWHPLQLQ� XQVXUODUÕ�DUDVÕQGDNL�X\XPVX]OXNODUGDQ�ND\QDNODQDELOPHNWHGLU��gUQH÷LQ�D\QÕ�SL\DVDGD�YDU�RODQ�NDPX�YH�|]HO�$5�*(�NXUXOXúODUÕ�KHU�KDQJL�ELU�WHúYLN�\D�GD�SURMH�LOH�LOJLOL� PHVHOHOHUGH� DQODúPD]OÕN� YH� oDWÕúPD� LoHULVLQH� JLUHELOLUOHU�� %X� GD�SL\DVDGD�YHULPOLOLN�YH�E�\�PH\L�HQJHOOH\LFL�VRQXoODUD�\RO�DoDELOLU����
+�N�PHWOHU�� \HQLOLN� VLVWHPLQLQ� L\L� LúOHPHVLQL� |QOH\HQ�� ELOJL� YH�WHNQRORML� DNÕúÕQÕ� HQJHOOH\HQ� YH� VRQXoWD�� XOXVDO� $5�*(� IDDOL\HWOHULQLQ�HWNLQOL÷LQL�D]DOWDQ�VLVWHP�DNVDNOÕNODUÕ\OD�X÷UDúPDN�]RUXQGDGÕU��$\QÕ� úHNLOGH�WHNQRORML� YH� \HQLOLN� SROLWLNDODUÕQÕ� PHYFXW� HNRQRPL� SROLWLNDODUÕQÕQ�WDPDPOD\ÕFÕ�ELU�SDUoDVÕ�KDOLQH�JHWLUPHOLGLUOHU�YH��ONH�HNRQRPLVLQLQ�E�W�Q�Q��NDSVD\DQ� HWNLQ� ELU� ELOJL� \|QHWLP� VLVWHPL� NXUXOPDVÕQGD� URO� DOPDN�GXUXPXQGDGÕUODU��%X�URO�úX�DODQODUÕ�NDSVDPDNWDGÕU����

� <HQLOLN�LoLQ�JHUHNOL�úDUWODUÕQ�VD÷ODQPDVÕ��
� %HOLUOHQHQ� \HQL� KHGHIOHU� �]HULQH� RGDNODQÕOPDVÕ�� WHNQRORML� YH� \HQLOLN�DODQÕQD�LOLúNLQ�SROLWLND�DUDoODUÕQÕQ�EX�KHGHIOHUH�J|UH�X\DUODQPDVÕ���

�
��� 2(&'��0DQDJLQJ�1DWLRQDO�,QQRYDWLRQ�����$�J�H���S��������� $\NXW� *g.(5�� ³øQRYDV\RQXQ� 'H÷LúHQ� 2UWDP� YH� ùDUWODUÕ�� +�N�PHWOHULQ� �'HYOHWLQ� <HQL�5RO��� 2'7h� %LOLP� 9H� 7HNQRORML� 3ROLWLNDODUÕ´�� <�/LVDQV� 3URJUDPÕ� 6HPLQHU� 1RWX�� 1LVDQ�������V�����
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'HYOHWOHULQ� X\JXOD\DFD÷Õ� NÕVD� YH� X]XQ� YDGHOL� SROLWLND� DUDoODUÕ� YH�|QOHPOHU�� VHNW|UHO� YH� E|OJHVHO� G�]H\GH� \HQLOL÷L� WHúYLN� HGLFL� UHJ�ODV\RQODU��NDQXQODU�� V�EYDQVL\RQODU�YH�GL÷HU� ILQDQVDO� WHúYLNOHU�� W�P�NDPXVDO�DOW�YH��VW�\DSÕ� WHVLVOHULQLQ� ROXúWXUXOPDVÕ� YH� GL÷HU� GHVWHNOH\LFL� $5�*(� WHVLVOHULQLQ�ROXúWXUXOPDVÕQD� \DUGÕPFÕ� ROXQPDVÕ� \D� GD� EL]]DW� ROXúWXUXOPDVÕ�� GDQÕúPDQOÕN�YH�WHNQLN�GHVWHN�ELULPOHULQLQ�ROXúWXUXOPDVÕ�úHNLOOHULQGH�RODELOPHNWHGLU����
%LOJL� oD÷ÕQGD� \HULQL� DOPDN� LVWH\HQ� GHYOHWOHULQ� ELOJL� WRSOXPX�ROXúWXUPD\Õ� YH� \HQLOLNoL� DQOD\ÕúÕ� \D\JÕQODúWÕUPD\Õ� J|UHY� RODUDN� NDEXO�HWPHOHUL� ]RUXQOXOXN� KDOLQH� JHOPLúWLU���� +�N�PHWLQ�GHYOHWLQ� UROOHULQL� LFUD�HGHFHNOHUL�DQD�J|UHY�DODQODUÕ�LVH�úXQODUGÕU����
���<HQLOLN�.�OW�U�Q�Q�<HUOHúWLULOPHVL��
<HQLOLN� .�OW�U��� \HQLOLNoL� ELU� VLVWHPLQ� WHPHO� GLQDPL÷LGLU�� <HQL�úH\OHU� NHúIHWPH� YH� EXQODUÕ� SD]DUODQDELOLU� ELU� �U�Q� KDOLQH� JHWLUPH� LVWH÷LQLQ�WRSOXPVDO� G�]H\GH� \D\JÕQ� ROPDVÕ� \HQLOLN� N�OW�U�� RODUDN� |]HWOHQHELOLU��+�N�PHWOHU�� Lú� VHNW|UOHUL� DUDúWÕUPD� YH� |÷UHWLPGH� \HQLOLN� N�OW�U�Q�Q�\HUOHúPHVL� LoLQ�� HOYHULúOL� úDUWODUÕ� \DUDWDELOLU� YH� E�\�N�N�o�N�E�W�Q� ILUPDODUÕ�\HQLOLNoL� ROPDODUÕ� NRQXVXQGD� WHúYLN� HGHELOLU�� ELOJL� YH� DOW� \DSÕ� HNVLNOLNOHULQL�JLGHUPHGH�\DUGÕPFÕ�RODELOLU���
���<HQL�7HNQRORMLOHUL�<D\JÕQODúWÕUPDN��
+�N�PHWOHU� LOHUL� WHNQRORML� GDOODUÕQD� YHULOHQ� GHVWHN� LOH� \HQLOLN� YH�WHNQRORML� \D\ÕPÕQÕQ� E�W�Q� HNRQRPLGH� J�oOHQPHVL� DPDFÕ\OD� YHULOHQ� GHQJH\L�J|]HWPHN�GXUXPXQGDGÕU��7HNQRORMLQLQ�\D\ÕOPDVÕQÕ�VD÷OD\DQ�PHNDQL]PDODUÕQ�J�oOHQGLULOPHVL� YH� W�P� ILUPDODUD� WHNQRORML� \D\ÕPÕ� NRQXVXQGD� |QFHOLN�YHULOPHOLGLU��� �
���ùHEHNHOHúPH�YH�.�PHOHúPHQLQ�7HúYLNL��
dR÷X� �ONHGH� \HQLOLNoL� ILUPD� N�PHOHQPHOHUL� HNRQRPLN� E�\�PH� YH�LVWLKGDPÕQ� V�U�NOH\LFL� XQVXUX� ROPDNWDGÕU�� +�N�PHWOHU� DODFDNODUÕ� X\JXQ�|QOHPOHUOH� \HQLOLNoL� N�PHOHUL� GHVWHNOH\HELOLUOHU�� $\UÕFD� ILUPDODU� DUDVÕ�LúELUOL÷L�� ILUPD� LWWLIDNODUÕQÕQ� YH� úHEHNHOHúPHQLQ� |Q�QGHNL� JHUHNVL]� HQJHOOHU�NDOGÕUÕOPDOÕGÕU��<DQÕVÕUD��NDPX�DUDúWÕUPD�DOW�\DSÕVÕQÕ�WHúNLO�HGHQ�NXUXPODUÕQ��Lú�VHNW|UOHUL�LOH�\DNÕQ�LúELUOL÷L�LoLQGH�oDOÕúPDVÕ�VD÷ODQPDOÕGÕU���
���$5�*(�øPNDQ�YH�+DUFDPDODUÕQÕQ�$UWÕUÕOPDVÕ��
+�N�PHWOHU� ILQDQVDO� GHVWHN� SURJUDPODUÕQ� HWNLQOL÷LQLQ� DUWÕUÕOPDVÕQÕ�EXQXQ� LoLQGH� SURJUDPÕQ� HWNLOHULQL� GH÷HUOHQGLUPH\H� \|QHOLN� SROLWLNDODU�JHOLúWLUHELOLUOHU��%X�NRQXGD�\DSÕODQ�ELU� DUJ�PDQD�J|UH�� NDPXVDO� IRQODU�PDOL�ND\QDNODUÕQ� RSWLPDO� WDKVLVLQL� HQJHOOHPHNWHGLU� YH� ND\QDNODUÕQ� RSWLPDO�GD÷ÕOÕPÕQÕQ� SL\DVD� PHNDQL]PDVÕQD� EÕUDNÕOPDVÕ� JHUHNPHNWHGLU�� $QFDN� EX�

�
��� 0DULR� 3,,$17$� DQG� *LRUJLR� 6,5,//,�� 7KH� 8VH� RI� ,QQRYDWLRQ� 6XUYH\V� )RU� 3ROLF\�(YDOXDWLRQ� LQ� ,WDO\�� LQ�� 2(&'�� 3ROLF\� (YDOXDWLRQ� LQ� ,QQRYDWLRQ� DQG� 7HFKQRORJ\��7RZDUGV� %HVW� 3UDFWLFHV�� 2(&'�� ������ �dHYULPLoL��KWWS���ZZZ�RHFG�RUJ�SGI�P���������P���������SGI������0DUW���������� $KPHW�$<+$1��³<HQLOLN��øQRYDV\RQ�´��<HQLOLN��*<7(�<D\ÕQÕ��*HE]H��������V�������� $<+$1���$�J�H���V�����
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DUJ�PDQ�NLPL�]DPDQ�NDEXO�J|UPHPHNWHGLU��g]HOOLNOH�$YUXSD�YH�-DSRQ\D¶GD�\DSÕODQ� DUDúWÕUPDODU� GD� NDPXVDO� IRQODUÕQ�SHN� oRN� DODQGD� HNRQRPLOHUL�� GL÷HU�HNRQRPLOHUOH� NÕ\DVODQGÕ÷ÕQGD� GDKD� LOHUL� YH� DYDQWDMOÕ� NRQXPODUD� WDúÕGÕ÷ÕQÕ�RUWD\D� oÕNDUPÕúWÕU���� g]HO� VHNW|U�Q� ]D\ÕI� YH� \HWHUVL]� NDOGÕ÷Õ� YH� WHN� EDúÕQD�J�F�Q�Q� \HWPHGL÷L� SURMHOHUH� SL\DVD� PHNDQL]PDVÕQÕ� ER]PDPD\D� |]HQ�J|VWHUHUHN� YHULOHQ� GR÷UXGDQ� \D� GD� GROD\OÕ� GHVWHNOHU� X]XQ�G|QHPGH�ROGXNoD�|QHP�WDúÕPDNWDGÕU����
.DPX� YH� |]HO� VHNW|U� DUDúWÕUPD� RUWDNOÕNODUÕQÕ� JHOLúWLUHQ�� DUDúWÕUPD�VRQXoODUÕQÕ� NROD\FD� WLFDULOHúWLUHELOHQ� X\JXQ� RUWDPODUÕQ� KD]ÕUODQPDVÕ�VD÷ODQPDOÕGÕU�� %X� DQD� NDGDUNL� X\JXODPDODUGDQ� HOGH� HGLOHQ� WHFU�EHOHUH� J|UH�GHYOHW� GHVWHNOHULQLQ� WHNQRORMLN� JHOLúPHOHUH� GD\DOÕ� $5�*(� oDOÕúPDODUÕQÕQ�PRWLYH� HGLOGL÷L�� NDWPD� GH÷HUL� \�NVHN� \DWÕUÕP� LPNDQODUÕ� YHUHQ�� JLULúLPFLOL÷L�WHúYLN�HGHQ�GHYOHW�SROLWLNDODUÕQÕQ�X\JXODQPDVÕQD�LKWL\Do�YDUGÕU����
���(NRQRPLQLQ�.DPXVDO�$OW\DSÕVÕQÕ�*�oOHQGLUPHN�
.DPXVDO� DOW� \DSÕ� LPNDQODUÕ� \HWHULQFH� ROPDGÕ÷Õ� E|OJHOHUGH� \HQLOLN�VLVWHPLQLQ� \D� GD� HNRQRPLN� NDONÕQPDQÕQ� ROPDVÕQÕ� EHNOHPHN� P�PN�Q�GH÷LOGLU�� 'HYOHWLQ� XODúÕP�� VX�� EHOHGL\H� KL]PHWOHUL�� HOHNWULN�� H÷LWLP�� DGDOHW��J�YHQOLN��VD÷OÕN��VLFLO�YH�WHOHNRP�QLNDV\RQ�JLEL�DOW�\DSÕ�KL]PHWOHULQL�VXQPDVÕ�JHUHNPHNWHGLU�� %XQXQ� \DQÕ� VÕUD� ILUPDODUÕQ� LKWL\DoODUÕ� RODQ� YH� GDQÕúPDQOÕN�KL]PHWOHUL� YHUHQ� �QLYHUVLWH�� NDPXVDO� DUDúWÕUPD� NXUXPODUÕ� YH� GL÷HU�GDQÕúPDQOÕN� YH� GHVWHNOH\LFL� KL]PHW� VXQDQ� ELULPOHULQL� GH� ROXúWXUPDVÕ�JHUHNPHNWHGLU����

6218d��
g]HOOLNOH� N�UHVHOOHúHQ� G�Q\DGD� � DUWDQ� PDO� KDUHNHWOLOL÷L� VRQXFXQGD�\HQLOLNoL� ELU� HNRQRPLN� \DSÕ\D� VDKLS� RODELOPHN�� V�UG�UHELOLU� ELU� HNRQRPLN�\DSÕ\D� NDYXúDELOPH� YH� UHIDK� G�]H\LQL� DUWÕUDELOPH� DoÕVÕQGDQ� E�\�N� |QHP�ND]DQPÕúWÕU��%X�NRQXGD�\DSÕODQ�DUDúWÕUPDODU�J|VWHUPLúWLU� NL�\HQLOLN�\DSPDN�ELUH\VHO�ROPDNWDQ�GDKD�]L\DGH�VLVWHPLN�ELU�ROJXGXU��%LU�HNRQRPLGH�\HU�DODQ��HNRQRPLN� RODQ� \DGD� ROPD\DQ� W�P� XQVXUODUÕQ� HWNLOHúLPL� VRQXFX� RUWD\D�oÕNPDNWDGÕU�� %X� GXUXP� VHNW|UHO�� E|OJHVHO�� XOXVDO� YH� JOREDO� ED]GD� \HQLOLN�VLVWHPOHULQLQ�LQFHOHQPHVLQL�J�QGHPH�JHWLUPLúWLU��
�(OGH� HGLOHQ� EXOJXODU� \HQLOLN� \DSPDQÕQ� HQ� |QHPOL� IDNW|U�� RODUDN�HWNLOHúLPL� |Q� SODQD� oÕNDUPDNWDGÕU�� <DQL� \HQLOLNoL� ELU� VLVWHP� ROXúDELOPHVL��VLVWHP� LoLQGH� \HU� DODQ� ILUPD�� ELOLP� YH� WHNQRORMLN� GHVWH÷L� YHUHQ� NXUXP� YH�NXUXOXúODU��IL]LNL�YH�HPHN�DOW\DSÕVÕ��VRV\R�N�OW�UHO�RUWDP��GHYOHW�YH�K�N�PHW�

�
��� 3,,$17$�DQG�6,5,//,��$�J�H���SS����������� BBBBBBBB��*RYHUQPHQW� ,QYROYHPHQW� LQ�7KH� ,QQRYDWLRQ�3URFHVV��$�&RQWUDFWRU
V�5HSRUW� WR�7KH� 2IILFH� RI� 7HFKQRORJ\� $VVHVVPHQW�� &RQJUHVV� RI� 7KH� 8QLWHG� 6WDWHV�� 2IILFH� RI�7HFKQRORJ\�$VVHVVPHQW��$XJXVW�������S�������� $NÕQ� d$.0$.&,�� ³hQLYHUVLWH�� .2%ø¶OHU� YH� øQDYDV\RQ��<HQLOLN�� *<7(� \D\ÕQÕ�� *HE]H��������VV����������� $OLFLD� 0811(//�� ³+RZ� 'RHV� 3XEOLF� ,QIUDVWUXFWXUH� $IIHFW� 5HJLRQDO� (FRQRPLF�3HUIRUPDQFH"´��1HZ�(QJODQG�(FRQRPLF�5HYLHZ� 6HS�2FW�������S�����



<HQLOLNWH�6LVWHP�<DNODúÕPÕ�YH�7HPHO�'LQDPLNOHUL����

���

&�����6���

NXUXPODUÕ� ELOHúHQOHULQLQ� QLFHOL÷L� YH� EX� ELOHúHQOHULQ� EHOLUOL� ELU� HWNLOHúLP�LoHULVLQGH�ROPDODUÕ�JHUHNPHNWHGLU���
g]HOOLNOH�7�UNL\H�JLEL�JHOLúPHNWH�RODQ��ONHOHUGH�VLVWHPLQ�\DSÕVÕQGDQ�ND\QDNODQDQ� NÕVÕU� G|QJ�Q�Q� NÕUÕOPDVÕQGD� \HQLOLNoL� GHYOHW� YH� K�N�PHW�SROLWLNDODUÕ�GDKD�GD�|QHP�DU]�HWPHNWHGLU��%X�DPDoOD�K�N�PHWOHULQ�NÕVD�YH\D�X]XQ� YDGHOL� SROLWLNDODU� KD]ÕUOD\DUDN�� VLVWHPLQ� ROXúXS�� LúOHUOLN� ND]DQPDVÕQD�\DUGÕPFÕ�ROPDODUÕ�JHUHNPHNWHGLU���

�
.$<1$.d$�

��� BBBBBBBB�� *RYHUQPHQW� ,QYROYHPHQW� LQ� 7KH� ,QQRYDWLRQ� 3URFHVV�� $�&RQWUDFWRU
V�5HSRUW�WR�7KH�2IILFH�RI�7HFKQRORJ\�$VVHVVPHQW��&RQJUHVV�RI�7KH�8QLWHG�6WDWHV��IILFH�RI�7HFKQRORJ\�$VVHVVPHQW��$XJXVW�������
��� $/.ø1�(UGR÷DQ��*HOLU�YH�%�\�PH�7HRULVL� øVWDQEXO��)LOL]���������
��� $<+$1�$KPHW��³<HQLOLN��øQRYDV\RQ�´��<HQLOLN��*<7(�<D\ÕQÕ��*HE]H��������
��� $<+$1� $KPHW�� '�QGHQ� %XJ�QH� 7�UNL\H¶GH� %LOLP�7HNQRORML� YH�*HOHFH÷LQ�7HNQRORMLOHUL� øVWDQEXO��������
��� %$552�5REHUW�DQG�/((�-RQJ�:���³,QWHUQDWLRQDO�0HDVXUHV�RI�6FKRROLQJ�<HDUV� DQG� 6FKRROLQJ� 4XDOLW\´�� $PHULFDQ� (FRQRPLF� 5HYLHZ� 3DSHUV�DQG�3URFHHGLQJV���������������
��� %$552�5REHUW�� ³(FRQRPLF�*URZWK� LQ�$�&URVV�6HFWLRQ�RI�&RXQWULHV´��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV� �����������������
��� %(&.(5� *DU\�� ³,QYHVWPHQW� LQ� +XPDQ� &DSLWDO�� $� 7KHRUHWLFDO�$QDO\VLV´��-RXUQDO�RI�3ROLWLFDO�(FRQRP\� �������3DUW����2FWREHU��������
��� &22.(� 3��� ³,QWURGXFWLRQ�� 2ULJLQV� RI� 7KH� &RQFHSW´�� 5HJLRQDO�,QQRYDWLRQ� 6\VWHPV�� ������ 8&/� 3UHVV�� /RQGRQ�� SS�� ������ $\UÕFD��3�&RRNH��HW�DO���³5HJLRQDO�,QQRYDWLRQ�6\VWHPV��&RQFHSWV��$QDO\VLV�DQG�7\SRORJ\´� 3DSHU� 3UHVHQWHG� $W� 7KH� (8�5(67325� &RQIHUHQFH�*OREDO�&RPSDULVRQ�RI�5HJLRQDO�57'�DQG�,QQRYDWLRQ�6WUDWHJLHV�)RU�'HYHORSPHQW�DQG�&RKHVLRQ� 6HSWHPEHU��%UXVVHOV��������
��� d$.0$.&,� $NÕQ�� ³hQLYHUVLWH�� .2%ø¶OHU� YH� øQDYDV\RQ�� <HQLOLN��*<7(�\D\ÕQÕ��*HE]H�������
���� '26,�*���³7KH�1DWXUH�RI� ,QQRYDWLYH�3URFHVV´��7HFKQLFDO�&KDQJH�DQG�(FRQRPLF�7KHRU\� (G�E\���*��'26,� HW�DO�� /RQGRQ�� 3ULQWHU� 3XEOLVKHUV��������
���� (.(/81'�5REHUW�-U��%���+(%(57�5REHUW�)���$ +LVWRU\�RI�(FRQRPLF�7KHRU\�DQG�0HWKRG� 0FJUDZ�+LOO�,QWHUQDWLRQDO�(GLWLRQV��������
���� (15,*+7�0LFKDHO� -��� ³$ERXW� &RPSHWLWLYHQHVV��:KDW� ,V� $� &OXVWHU"´���dHYULPLoL���KWWS���ZZZ�FRPSHWLWLYHQHVV�RUJ� ���(\O�O�������
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���� (5d$ö� 0LKULEDQ�� <HQLOLN�� 7HNQRORML� 9H� $UDúWÕUPD�*HOLúWLUPH�øOLúNLOHUL��7�UNL\H¶GH�%H\D]�(ú\D�6HNW|U�QGH�$5�*(�9H�7HNQRORML�(GLQPH�<|QWHPOHULQH�øOLúNLQ�%LU�$UDúWÕUPD� <D\ÕQODQPDPÕú�<�NVHN��/LVDQV� 7H]L�� øVWDQEXO� hQLYHUVLWHVL� 6RV\DO� %LOLPOHU� (QVWLW�V��� øúOHWPH�$QDELOLP�'DOÕ��øVWDQEXO��������
���� ),6+(5�0LFKHDO�)��³,QQRYDWLRQ��.QRZOHGJH�&UHDWLRQ�DQG�������6\VWHP�RI�,QQRYDWLRQ´��7KH�$QQDOV�RI�5HJLRQDO�6FLHQFH� ����������
���� *g.(5� $\NXW� ³.�UHVHOOHúPH� 6�UHFLQGH� 1LoLQ� %LOLP� YH� 7HNQRORML�3ROLWLNDVÕ��1LoLQ�8OXVDO´�77*9�.DVÕP���������
���� *g.(5� $\NXW�� ³øQRYDV\RQGD� <HWNLQOHúPHN�� 5HNDEHW� hVW�QO�÷�QH�*LGHQ� <RO���� 7�UNL\H
QLQ� %LOLP�7HNQRORML�øQRYDV\RQ� 3ROLWLNDVÕ� h]HULQH�øUGHOHPHOHU´��*D]L�hQLYHUVLWHVL�øNWLVDW�%|O�P��<D\ÕQ�2UJDQÕ�.RQJUHOHU�'L]LVL� ,,��*D]L�hQLYHUVLWHVL� ,�,�%�)��'HNDQOÕ÷Õ� YH�5HNDEHW�.XUXPX¶QXQ�øúELUOL÷L� øOH�³5HNDEHW¶� 1HUH\H� .DGDU"� 1DVÕO"´� 3DQHOL� ���� .DVÕP� ������*D]L�hQLYHUVLWHVL������<ÕO�.�OW�U�0HUNH]L��$QNDUD��
���� *g.(5�$\NXW��³øQRYDV\RQXQ�'H÷LúHQ�2UWDP�YH�ùDUWODUÕ��+�N�PHWOHULQ��'HYOHWLQ�<HQL�5RO���2'7h�%LOLP�9H�7HNQRORML�3ROLWLNDODUÕ´��<�/LVDQV�3URJUDPÕ�6HPLQHU�1RWX��1LVDQ�������
���� ,6$.6(1�$UQH���%XLOGLQJ�5HJLRQDO�,QQRYDWLRQ�6\VWHPV��,V�(QGRJHQRXV�,QGXVWULDO�'HYHORSPHQW�3RVVLEOH� LQ�7KH�*OREDO�(FRQRP\"´��&DQDGLDQ�-RXUQDO� RI� 5HJLRQDO� 6FLHQFH�5HYXH� &DQDGLHQQH� 'HV� 6FLHQFHV�5pJLRQDOHV� ;;,9���6SULQJ�3ULQWHPSV�������
���� /81'9$/�%�$��� �(G���1DWLRQDO� 6\VWHP� RI� ,QQRYDWLRQ�� 7RZDUGV�$�7KHRU\�RI�,QQRYDWLRQ�DQG�,QWHUDFWLYH�/HDUQLQJ� 3LQWHU�3UHVV��/RQGRQ��������
���� 0$/(&.,� (GZDUG� -��� 2,1$6� 3lLYL�� ³7HFKQRORJLFDO� 7UDMHFWRULHV� LQ�6SDFH��)URP�µ1DWLRQDO¶�DQG�µ5HJLRQDO¶�WR�µ6SDWLDO¶�,QQRYDWLRQ�6\VWHPV´��1RUWK� $PHULFDQ� 0HHWLQJV� RI� 7KH� 5HJLRQDO� 6FLHQFH� $VVRFLDWLRQ�,QWHUQDWLRQDO� 0RQWUpDO��4XpEHF��&DQDGD��1RYHPEHU��������dHYULPLoL��KWWS���EHDU�FED�XIO�HGX�FHQWHUV�FLEHU�ZRUNLQJSDSHUV�UVDL���SDS�SGI� ���.DVÕP�������
���� 0$1.,:� 1�� *UHJRU\�� ³7KH� *URZWK� RI� 1DWLRQV´��%URRNLQJV� 3DSHUV�2Q�(FRQRPLF�$FWLYLW\� ����������
���� 08//(5� (PPDQXHO� DQG� =(1.(5� $QGUHD�� %XVLQHVV� 6HUYLFHV� $V�$FWRUV� RI� .QRZOHGJH� 7UDQVIRUPDWLRQ�� 7KH� 5ROH� RI� .,%6� LQ� 5HJLRQDO�DQG�1DWLRQDO�øQQRYDWLRQ�6\VWHPV��5HVHDUFK�3ROLF\��(OVHYLHU�������������
���� 0811(//� $OLFLD�� ³+RZ� 'RHV� 3XEOLF� ,QIUDVWUXFWXUH� $IIHFW� 5HJLRQDO�(FRQRPLF� 3HUIRUPDQFH"´��1HZ� (QJODQG� (FRQRPLF� 5HYLHZ� 6HS�2FW�������
���� 0<7(/.$� .� /\QQ� DQG� 60,7+� .HLWK�� ³,QQRYDWLRQ� 7KHRU\� DQG�,QQRYDWLRQ� 3ROLF\�� %ULGJLQJ� 7KH� *DS´�� 3DSHU� 3UHVHQWHG� WR� '58,'�&RQIHUHQFH� $DOERUJ���+ROODQGD��+D]LUDQ�������������
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���� 2&('��1DWLRQDO�,QQRYDWLRQ�6\VWHPV����� 3DULV�������
���� 2(&'�� ,QQRYDWLRQ� 0DQXDO� ³3URSRVHG� *XLGHOLQHV� )RU� &ROOHFWLQJ� DQG�,QWHUSUHWLQJ� ,QQRYDWLRQ� 'DWD�� �2VOR� 0DQXDO��� 'LUHFWRUDWH� )RU�6FLHQFH�7HFQRORJ\�DQG�,QGXVWU\��3DULV�������
���� 2(5/(0$16� /HRQ� $�*��� 0DULXV� 0((86� 7�+��� %2(.(0$� )UDQV�:�0��� ³)LUP� &OXVWHULQJ� DQG� ,QQRYDWLRQ�� 'HWHUPLQDQWV� DQG� (IIHFWV´��5HJLRQDO�6FLHQFH� ����������
���� 3DXO�0��520(5��³,QFUHDVLQJ�5HWXUQV�DQG�/RQJ�5XQ�*URZWK�´�-RXUQDO�RI�3ROLWLFDO�(FRQRP\� 9RO����,VVXH����2FWREHU�������
���� 3,,$17$�0DULR�DQG�6,5,//,�*LRUJLR��7KH�8VH�RI� ,QQRYDWLRQ�6XUYH\V�)RU� 3ROLF\� (YDOXDWLRQ� LQ� ,WDO\�� LQ�� 2(&'�� 3ROLF\� (YDOXDWLRQ� LQ�,QQRYDWLRQ� DQG� 7HFKQRORJ\�� 7RZDUGV� %HVW� 3UDFWLFHV�� 2(&'�� �������dHYULPLoL�� KWWS���ZZZ�RHFG�RUJ�SGI�P���������P���������SGI�� � ���0DUW�������
���� 3257(5�0�)��&OXVWHUV�DQG�&RPSHWLWLYHQHVV������)LQGLQJV�)URP�7KH�&OXVWHU� 0DSSLQJ� 3URMHFW�� &RUSRUDWH� 6WUDWHJLHV� )RU� 7KH� 'LJLWDO�(FRQRP\� 6ORDQ�,QGXVWU\�&HQWHUV��&DPEULGJH��$SULO�����������
���� 52*(56�(���'LIIXVLRQ�RI�,QQRYDWLRQV� 1HZ�<RUN��)UHH�3UHVV��������
���� 52/�*�OVHU��'�Q\DGDNL�7HNQRORML� øQN�EDW|UOHULQGHQ�6HoLOPLú�%D]Õ�gUQHNOHU�9H�7�UNL\H¶GHNL�8\JXODPDODU� .26*(%�7HNQRORML�'HVWHN�6�UHoOHUL�*UXEX��.DVÕP��������
���� 526(1%(5*�1DWKDQ�� ³7HFKQRORJLFDO� &KDQJH� LQ� 7KH�0DFKLQH� 7RROV�,QGXVWU\�� ���������´�� � -RXUQDO� RI� (FRQRPLF� +LVWRU\� ���� 'HFHPEHU�������
���� 6$5,+$1� +DOLPH� ø��� 7HNQRORML� <|QHWLPL� øVWDQEXO�� 'HPHW�� 1LVDQ�������
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