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ELULVL�� HNRORMLN� LNWLVDGÕQ� ELU� DOW� GLVLSOLQ� RODUDN� GR÷PDVÕGÕU�� (NRORMLN� LNWLVDW��JHOHQHNVHO� HNRQRPLN� DQDOL]OHULQ� \HWHUVL]OL÷LQL� NDEXO� HWPHNWH� YH� GDKD�V�UG�U�OHELOLU� ELU� HNRQRPL� LoLQ� JHUHNOL� SROLWLNDODU� |QHUPHNWHGLU�� *�oO��
V�UG�U�OHELOLU� NDONÕQPD�� HNRORMLN� LNWLVDW� WDUDIÕQGDQ� JHOLúWLULOHQ� HQ� |QHPOL�\DNODúÕPODUGDQ�ELULVLGLU��%X�oDOÕúPDQÕQ�DPDFÕ��GR÷DO� VHUPD\H� �NULWLN�GR÷DO�VHUPD\H�� LOH� V�UG�U�OHELOLU�NDONÕQPD�DUDVÕQGDNL� LOLúNLOHUL�GH÷HUOHQGLUPHNWLU��
%X� oHUoHYHGH� |QFHOLNOH�� GR÷DO� VHUPD\H� YH� NULWLN� GR÷DO� VHUPD\H� NDYUDPODUÕ��]HULQGH�GXUXOPDNWDGÕU��'DKD�VRQUD��]D\ÕI�YH�J�oO��V�UG�U�OHELOLU�NDONÕQPD�\DNODúÕPODUÕ� LOH� GR÷DO� VHUPD\H� �NULWLN� GR÷DO� VHUPD\H�� DUDVÕQGDNL� LOLúNLOHU�LQFHOHQPHNWHGLU���
� $%675$&7�7KH� GHEDWHV� RYHU� VXVWDLQDELOLW\� KDV� JHQHUDWHG� FDOO� IRU� QRYHO�DSSURDFKHV� WR� GHYHORSPHQW��2QH� RI� WKH�PRUH� LQWHUHVWLQJ� GHYHORSPHQWV� KDV�
EHHQ�WKH�HPHUJHQFH�RI�WKH�VXEGLVFLSOLQH�RI�HFRORJLFDO�HFRQRPLFV��(FRORJLFDO�HFRQRPLFV� FODLPV� WR� DGGUHVV� WKH� VKRUWFRPLQJV� RI� FRQYHQWLRQDO� HFRQRPLF�DQDO\VLV�DQG�VXJJHVWV�SROLFLHV�QHHGHG� IRU�D�PRUH�VXVWDLQDEOH�HFRQRP\��7KH�
VWURQJ� VXVWDLQDEOH� GHYHORSPHQW� LV� RQH� RI� WKH� LPSRUWDQW� DSSURDFKHV�GHYHORSHG� E\� HFRORJLFDO� HFRQRPLFV�� 7KH� DLP� RI� WKLV� SDSHU� LV� WR� DVVHV� WKH�UHODWLRQV� EHWZHHQ� QDWXUDO� FDSLWDO� �FULWLFDO� QDWXUDO� FDSLWDO�� DQG� VXVWDLQDEOH�GHYHORSPHQW�� ,Q� WKLV� FRQWHQW�� ILUVWO\� LV� IRFXVHG� RQ� WKH� FRQFHSWV� RI� QDWXUDO�
FDSLWDO� DQG� FULWLFDO� QDWXUDO� FDSLWDO�� 7KHQ� WKH� FRQQHFWV� EHWZHHQ� WKH�DSSURDFKHV� RI� ZHDN�VWURQJ� VXVWDLQDEOH� GHYHORSPHQW� DQG� QDWXUDO� FDSLWDO��FULWLFDO�QDWXUDO�FDSLWDO��LV�H[DPLQHG���6�UG�U�OHELOLU�NDONÕQPD��HNRORMLN�LNWLVDW��GR÷DO�VHUPD\H��NULWLN�GR÷DO�VHUPD\H�6XVWDLQDEOH� GHYHORSPHQW�� HFRORJLFDO� HFRQRPLFV�� QDWXUDO� FDSLWDO�� FULWLFDO�QDWXUDO�FDSLWDO��
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� 1HRNODVLN� LNWLVDW�� GR÷DO� ND\QDN� JLUGLOHULQLQ� |QHPLQL� LKPDO� HWWL÷L�JLEL�� oHYUHQLQ� GD\DQPD� NDSDVLWHVLQLQ� oÕNWÕ� PDOL\HWOHULQL� GH� GLNNDWH�DOPDPÕúWÕU��%X�QHGHQOH� EX� oHUoHYHGH�RUWD\D�NRQXODQ�NDONÕQPD�\DNODúÕPODUÕ�\HWHUVL]�NDEXO�HGLOPHNWH��J�Q�P�]�LKWL\DoODUÕQD�FHYDS�YHUHPHPHNWHGLU��
� 6�UG�U�OHELOLUOLN� �]HULQGHNL� WDUWÕúPDODU�� NDONÕQPD� LoLQ� \HQL�\DNODúÕPODUÕQ� JHUHNOL� ROGX÷XQX� RUWD\D� NR\PDNWDGÕU�� %X� NRQXGD� HQ� |QHPOL�JHOLúPHOHUGHQ� ELUL� GH�� HNRORMLN� LNWLVDGÕQ� ELU� DOW� GLVLSOLQ� RODUDN� GR÷PDVÕGÕU��(NRORMLN� LNWLVDW�� HNRORMLN� VLVWHPLQ� HNRQRPLN� VLVWHP� �]HULQGHNL� HWNLOHULQL�GLNNDWH� DODUDN� JHOHQHNVHO� HNRQRPLN� DQDOL]OHULQ� \HWHUVL]OL÷LQL�YXUJXODPDNWDGÕU�� $\UÕFD�� GR÷DO� VHUPD\H� VWRNODUÕQÕ� GD� LoHUHFHN� úHNLOGH�VHUPD\H� ROJXVXQX� GDKD� GHWD\OÕ� ELU� úHNLOGH� HOH� DOPDNWD�� LQVDQ� \DSÕPÕ�VHUPD\HGHQ� ]L\DGH� GR÷DO� ND\QDNODUÕQ� VRV\DO� UHIDK� �]HULQGHNL� HWNLOHULQL�LQFHOHPHNWHGLU��%|\OHFH�� GR÷DO� VHUPD\H� �\DGD�NULWLN�GR÷DO� VHUPD\H��ROJXVX��]HULQGH� \R÷XQODúDUDN� YH� ]D\ÕI� V�UG�U�OHELOLUOLN� \HULQH� J�oO��V�UG�U�OHELOLUOLN� ROJXVXQX� JHOLúWLUHUHN� GDKD� JHUoHNoL� ELU� V�UG�U�OHELOLUOLN�\DNODúÕPÕ� RUWD\D� NR\PDNWD�� V�UG�U�OHELOLU� ELU� HNRQRPL� LoLQ� LKWL\Do� GX\XODQ�SROLWLNDODU�JHOLúWLUPHNWHGLU��

dDOÕúPDQÕQ� WHPHO� DPDFÕ�� GR÷DO� VHUPD\H� �NULWLN� GR÷DO� VHUPD\H�� LOH�V�UG�U�OHELOLU� NDONÕQPD� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUPHNWLU�� %X� oHUoHYHGH�|QFHOLNOH�� GR÷DO� VHUPD\H� YH� NULWLN� GR÷DO� VHUPD\H� NDYUDPODUÕ� �]HULQGH�GXUXOPDNWDGÕU��'DKD�VRQUD��V�UG�U�OHELOLU�NDONÕQPD��oHUoHYHVLQGH�|]HOOLNOH�GH�]D\ÕI�YH�J�oO��V�UG�U�OHELOLU�NDONÕQPD�\DNODúÕPODUÕ�LOH�GR÷DO�VHUPD\H��NULWLN�GR÷DO� VHUPD\H�� DUDVÕQGDNL� LOLúNLOHU� HOH� DOÕQPDNWDGÕU�� dDOÕúPD�� � ELU�GH÷HUOHQGLUPH�LOH�VRQD�HUPHNWHGLU��
�
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'R÷DO� VHUPD\H� YH� RQXQ� NULWLN� XQVXUODUÕ\OD� � ]D\ÕI�J�oO��V�UG�U�OHELOLU� NDONÕQPD� DUDVÕQGDNL� LOLúNLOHU�� HNRORMLN� LNWLVDW� DODQÕQGDNL�DNDGHPLN� WDUWÕúPDODUÕQ� WHPHOLQL� ROXúWXUPDNWDGÕU�� 6�UG�U�OHELOLU� NDONÕQPD��ROGXNoD� ]D\ÕI� V�UG�U�OHELOLUOLN� ROJXVXQGDQ� ROGXNoD� J�oO�� V�UG�U�OHELOLUOLN�ROJXVXQD� NDGDU� JHQLú� ELU� DODQD� WDúÕQDELOPHNWHGLU�� 1HRNODVLN� VHUPD\H�WHRULVLQLQ� HNRQRPLN� YDUVD\ÕPODUÕ� WHPHOLQH� GD\DOÕ� ]D\ÕI� V�UG�U�OHELOLU�NDONÕQPD� LOH� HNRORMLN� LNWLVDW� WHPHOLQH� GD\DOÕ� J�oO�� V�UG�U�OHELOLU� NDONÕQPD�DUDVÕQGD�|QHPOL� IDUNOÕOÕNODU� V|]�NRQXVXGXU��%X� IDUNOÕOÕNODU��JHQHOGH�HNRORMLN�LNWLVDWoÕODU� WDUDIÕQGDQ� GH÷HUOHQGLULOPHNWHGLU�� %X� WDUWÕúPD�� GR÷DO� VHUPD\H� YH�RQXQ� NULWLN� XQVXUODUÕQÕQ� |Q� SODQD� oÕNDUÕOÕS� oÕNDUÕOPD\DFD÷Õ� NRQXVXQGD�NHQGLVLQL�J|VWHUPHNWHGLU���

�
� 7HUHQFH�0��/220,6��³,QGLJHQRXV�3RSXODWLRQV�DQG�6XVWDLQDEOH�'HYHORSPHQW��%XLOGLQJ�RQ�,QGLJHQRXV�$SSURDFKHV� WR�+ROLVWLF�� 6HOI�'HWHUPLQHG�'HYHORSPHQW´��:RUOG�'HYHORSPHQW�9RO������1R�����������V�����������
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*�oO�� V�UG�U�OHELOLU� NDONÕQPD� \DNODúÕPÕ�� GR÷DO� VHUPD\H� �NULWLN�GR÷DO� VHUPD\H�� �]HULQGH� \R÷XQODúDUDN�� GR÷DQÕQ� YH� RQXQ� NULWLN� XQVXUODUÕQÕQ�HNRORMLN�� HNRQRPLN� YH� VRV\R�N�OW�UHO� � |QHPL� YH� IRQNVL\RQODUÕ� �]HULQGH�|QHPOH�GXUPDNWDGÕU��%X�EDNÕú�DoÕVÕQD�J|UH��WRSOXPVDO�UHIDKÕQ�VD÷ODQPDVÕ�YH�HNRQRPLN� NDONÕQPDQÕQ� V�UG�U�OHELOLU� ELU� QLWHOLN� WDúÕPDVÕQGD� GR÷DO� VHUPD\H��NULWLN�GR÷DO�VHUPD\H��ROJXODUÕ�|Q�SODQD�oÕNPDNWDGÕU��%X�QHGHQOH�oDOÕúPDGD�LON�RODUDN�GR÷DO�VHUPD\H�YH�NULWLN�GR÷DO�VHUPD\H�ROJXODUÕ�LQFHOHQPHNWHGLU��
�
���'2ö$/�6(50$<(�2/*868�
6HUPD\H��LNWLVDGÕQ�HQ�WHPHO�NDYUDPODUÕQGDQ�ELULGLU��%XUDGD�VHUPD\H�NDYUDPÕ� oHUoHYHVLQGH� GR÷DO� VHUPD\HQLQ� |]HOOLNOHUL�� IRQNVL\RQODUÕ�� GH÷HUOHUL�YH�UHIDK�HWNLOHUL�LQFHOHQPHNWHGLU��

� *HOHQHNVHO� LNWLVDGD� J|UH� VHUPD\H�� PDO� YH� KL]PHWOHU� DNÕPÕQÕ�JHOLúWLUPH� NDSDVLWHVLQH� VDKLS� ELU� VWR÷X� LIDGH� HGHU�� %X� oHUoHYHGH�� �o� W�U�VHUPD\H�VWR÷X��]HULQGH�GXUXOPXúWXU��WRSUDN��LúJ�F��YH�LQVDQ�\DSÕPÕ�VHUPD\H��JHQHOGH�VHUPD\H�RODUDN�QLWHOHQLU���hUHWLPGH�oHYUHVHO�ND\QDNODUÕQ�|QHPLQLQ�DQODúÕOPDVÕ\OD�ELUOLNWH�ED]Õ��UHWLP�IRQNVL\RQODUÕ�HQHUML�YH�IL]LNL�JLUGLOHUL��\DQL�GR÷DO�ND\QDNODUÕ�GD�LoHUHFHN�úHNLOGH�JHQLúOHWLOPLúWLU��
1HRNODVLN� LNWLVDW� GR÷DO� VHUPD\H\L� ND\QDN� DNÕPÕ� VD÷OD\DQ� VWRNODU�RODUDN�WDQÕPODPDNWD���UHWLP�YH�W�NHWLP�IDDOL\HWOHUL�LoLQ�JHUHNOL�IL]LNL�PDOODUÕQ�WHPHO� ND\QD÷Õ� RODUDN� J|UPHNWHGLU�� %X� WDQÕPODPDGD� GR÷DO� VHUPD\H�� ND\QDN�VWR÷X�YH��UHWLP�W�NHWLP�V�UHFL�LoLQ�JHUHNOL�QDGLU�ELU�JLUGL�RODUDN�EDVLW�úHNLOGH�HOH� DOÕQPDNWDGÕU�� (NRORMLN� LNWLVDW�� VHUPD\H� NDYUDPÕQÕ� GDKD� JHQLú�GH÷HUOHQGLUPHNWHGLU�� %X� oHUoHYHGH�� W�P� LQVDQOÕ÷ÕQ� \DUDUODQGÕ÷Õ� ELU� GL]L�HNRORMLN� YH� HNRQRPLN� PDO�KL]PHWOHU� �UHWHQ� IDUNOÕ� VHUPD\H� W�UOHUL�VÕQÕIODQGÕUÕOÕUNHQ� HNRQRPLN�� VRV\DO� �N�OW�UHO��� HNRORMLN� YH� GR÷DO� VHUPD\H�NDYUDPODUÕ� HOH� DOÕQPDNWDGÕU�� +HU� ELU� VHUPD\H� VWR÷X� �UHWLP� V�UHFLQH� JLUGL�VD÷ODGÕ÷Õ�JLEL��|QHPOL�ELU�KL]PHWOHU�DNÕPÕ��UHWPHNWHGLU��%X�VHUPD\H�W�UOHULQL�DúD÷ÕGDNL�JLEL�WDQÕPODPDN�P�PN�QG�U���
x (NRQRPLN� VHUPD\H�� ELU� HNRQRPLQLQ� JHQHO� �UHWLP� NDSDVLWHVL�RODUDN�WDQÕPODQÕU��<DQL��HNRQRPLQLQ�JHOLU�\DUDWPD�SRWDQVL\HOLQL�\DQVÕWÕU��%X�� �UHWLOPLú� VHUPD\H� �PDNLQH� YH� ELQDODU� JLEL��� IL]LNL�ROPD\DQ� YDUOÕNODU� �ELOJL�� NXOODQÕP� ELOJLVL�� VRV\DO�RUJDQL]DV\RQODU�� NXUXPODU� YH� WHNQRORML� G�]H\L� JLEL�� YH�HNRQRPLN� G|Q�ú�P� V�UHoOHULQGH� NXOODQÕOPDN� �]HUH� JHOLúWLULOHQ�GR÷DO� ND\QDNODUGDQ� �\HQLOHQHPH\HQ� YH� \HQLOHQHELOLU� ND\QDNODU�JLEL�� ROXúXU�� (NRQRPLN� VHUPD\H�� GLUHNW� RODUDN� NXOODQÕOPD\DQ�

�
� 3DXO� (.,16�6DQGULQH� 6,021�� /LVD� '(87&+�&DUO� )2/.(�5XGROI� 'H� *5227�� ³$�)UDPHZRUN� IRU� WKH� 3UDFWLFDO� $SSOLFDWLRQ� RI� WKH� &RQFHSWV� RI� &ULWLFDO� 1DWXUDO� &DSLWDO� DQG�6WURQJ��6XVWDLQDELOLW\´��(FRORJLFDO�(FRQRPLFV� 9RO������������V��������� $QQD� &+,(685$�5XGROI� 'H� *5227�� ³&ULWLFDO� 1DWXUDO� &DSLWDO�� $� 6RFLR�&XOWXUDO�3HUVSHFWLYH´��(FRORJLFDO�(FRQRPLFV� 9RO������������V��������� &��)2/.(�0��+$00(5�5��&267$1=$�$�0��-$16621��,QYHVWLQJ�LQ�1DWXUDO�&DSLWDO��:K\��:KDW�DQG�+RZ"� ,VODQG�3UHVV��:DVKLQJWRQ�'&��������V��������
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HNRORMLN� YDUOÕNODUÕ� NDSVDPD]�� $QFDN�� HNRORMLN� VLVWHPLQ�IRQNVL\RQ�J|UPHVL�LoLQ�JHUHNOLGLU��
x 6RV\DO�VHUPD\HQLQ�LNL�W�U��YDUGÕU��EHúHUL�YH�WRSOXPVDO�VHUPD\H��%HúHUL� VHUPD\H�� \HWHQHNOHU�� PRWLYDV\RQ�� oDOÕúDQODUÕQ� ED÷OÕOÕ÷Õ�YH�Lú�RUWDNOÕNODUÕ�JLEL�XQVXUODUÕ�LoHULU��7RSOXPVDO�VHUPD\H��NDPX�KL]PHWOHULQLQ� NDOLWHVL�� L\L� ELU� H÷LWLP� VLVWHPL� YH� JLULúLPFLOL÷LQ�N�OW�UHO�GHVWH÷L�JLEL�IDNW|UOHUL�NDSVDU��
x (NRORMLN� VHUPD\H�� \HQLOHQHELOLU� ND\QDN� VWR÷X�� \DUÕ� GR÷DO� YH�GR÷DO� XQVXUODUÕ�� ELWNL� G|Q�ú�P��� LNOLP� úDUWODUÕ� YH� HNRORMLN�VLVWHPLQ� HVQHNOL÷L� JLEL� HNRORMLN� IDNW|UOHUL� LoHULU�� %X� VHUPD\H�W�U��� HNRORMLN� VLVWHPLQ� NDOLWHVLQL� EHOLUOH\HQ� GR÷DO� VHUPD\H�RODUDN�ELOLQLU��
x 'R÷DO� VHUPD\H�� G|UW� WHPHO� oHYUHVHO� IRQNVL\RQX� JHUoHNOHúWLUHQ�NRPSOH[�ELU�VHUPD\H�W�U�G�U��
'R÷DO� VHUPD\H�� J�Q�P�]� YH� JHOHFH÷H� \|QHOLN� PDO� YH� KL]PHW�DNÕPÕQD�LPNDQ�VD÷OD\DQ�RN\DQXVODU��RUPDQODU�YH�WDUÕPVDO�DODQODU�JLEL�GR÷DO�ND\QDNODU� VWR÷X� \DGD� oHYUHVHO� YDUOÕN� JUXEX� RODUDN� WDQÕPODQDELOLU�� 'R÷DO�VHUPD\H\L�LNL�NDWHJRULGH�LQFHOHPHN�P�PN�QG�U��GR÷DO�ND\QDNODU�YH�HNRORMLN�VLVWHP� KL]PHWOHUL�� 'R÷DO� ND\QDNODU�� oR÷X� HNRQRPLN� V�UHoWH� NXOODQÕODQ� YH�W�NHWLOHQ� ND\QDNODUGÕU��.HQGL� LoLQGH� \HQLOHQHELOLU� ND\QDNODU� �D÷Do�� EDOÕN� YH�PÕVÕU�JLEL��YH�\HQLOHQHPH\HQ�ND\QDNODU� �SHWURO�� FDQOÕ� W�UOHUL�� WRSUDN�NDOLWHVL�JLEL�� ROPDN� �]HUH� LNL� NÕVPD� D\UÕOÕU�� 'R÷DO� VHUPD\HQLQ� LNLQFL� W�U�� RODQ�HNRORMLN� VLVWHP� KL]PHWOHUL� �LNOLP� GHQJHVL�� VX� DUÕWÕPÕ�� ELWNL� YH� KD\YDQODUÕQ��UHPHVL� JLEL��� ROGXNoD� GH÷HUOL� ROXS�� GR÷DO� ND\QDNODUD� J|UH� ID]OD� HOH�DOÕQPD\DQ�YH�NROD\�DQODúÕODPD\DQ�ELU�\DSÕ\D�VDKLSWLU����'R÷DO�VHUPD\H��SHN�oRN�|]HOOL÷L�E�Q\HVLQGH�EDUÕQGÕUDQ�|QHPOL�ELU�VHUPD\H�W�U�G�U���
�����'R÷DO�6HUPD\HQLQ�g]HOOLNOHUL�

� 'R÷DO�VHUPD\H��J�Q�P�]�YH�JHOHFHNWH�ID\GDOÕ�PDO�YH�KL]PHW�DNÕPÕ�VXQDQ� oHYUHVHO� YDUOÕNODU� �WRSUDN�� VX�� DWPRVIHU� JLEL�� \DGD� GR÷DO� ND\QDN�VWR÷XQX� LoLQH� DODQ� ELU� NDYUDPGÕU�� $\UÕFD� PLQHUDOOHU�� HNRORMLN� VLVWHP� YH�V�UHoOHU�JLEL�GR÷DQÕQ�oHúLWOL�XQVXUODUÕQÕQ�LQVDQOÕ÷D�|QHPLQL�YXUJXODPDNWDGÕU��'R÷DO�HNRORMLN�VLVWHPOHU��ELU�GL]L�oHYUHVHO�|]HOOLNOHUH�ED÷OÕ�RODUDN�WDQÕPODQÕU��%X�|]HOOLNOHU���EX�VLVWHPOHULQ�PDO�YH�KL]PHW��UHWPH�NDSDVLWHVLQL�EHOLUOHU��%X�oHYUHVHO� |]HOOLNOHU�� GRNX]� JXUXSWD� VÕQÕIODQGÕUÕODELOLU� YH� KDYD�� VX�� WRSUDN� YH�
�
� :HUQHU�+(',*(5��³6XVWDLQDEOH�'HYHORSPHQW�DQG�6RFLDO�:HOIDUH´��(FRORJLFDO�(FRQRPLFV�9RO������������V��������� 7KRPDV� '<//,&.�5REHUW� $<5(6�� 6XVWDLQDELOLW\� ,QQRYDWLRQV�� (FRORJLFDO� DQG� 6RFLDO�(QWUHSUHQHXUVKLS�DQG�WKH�0DQDJHPHQW�RI�$QWDJRQLVWLF�$VVHWV� 1R��������8QLYHUVLW\�RI�6W��*DOHQ�3UHVV��$OPDQ\D��������V������� +(',*(5��V�������� 3DXO�(.,16�6DQGULQH�6,021��³$Q�,OOXVWUDWLYH�$SSOLFDWLRQ�RI�WKH�&5,7,1&�)UDPHZRUN�WR�WKH�8.´��(FRORJLFDO�(FRQRPLFV� 9RO������������V�������� 'DLV\�9��0&�'21$/'�1LFN�+$1/(<�,DQ�02))$77��³$SSO\LQJ�WKH�&RQFHSW�RI�1DWXUDO�&DSLWDO� &ULWLFDOLW\� WR� 5HJLRQDO� 5HVRXUFH� 0DQDJHPHQW´�� (FRORJLFDO� (FRQRPLFV� 9RO������������V���������� '<//,&.�$<5(6��V����������
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GR÷DO�\DúDP�\HUL�JLEL�G|UW�WHPHO�XQVXUOD�\DNÕQGDQ�LOLQWLOLGLU��� 7DEOR��¶GH�HOH�DOÕQDQ�EX�G|UW�XQVXU��GR÷DO�VHUPD\HQLQ�WHPHOLQL�ROXúWXUXU��
7DEOR����'R÷DO�6HUPD\HQLQ�g]HOOLNOHUL�

8QVXUODU� (NRORMLN�6LVWHPLQ�)RQNVL\RQODUÕQÕ�%HOLUOH\HQ�7HPHO�g]HOOLNOHU�
+DYD� ��$WPRVIHU�|]HOOLNOHUL��LNOLP�V�UHoOHUL��KDYD��ÕVÕ��\D÷Õú�YH�U�]JDU�JLEL��
6X� � +LGURORMLN�V�UHoOHU�YH�|]HOOLNOHUL��VX�KDY]DODUÕ��\HU��VW��YH�\HU�DOWÕ��� VXODUÕ��VX���NDOLWHVL�JLEL��7RSUDN� ��$OW�WDEDND�ND\DODUÕQÕQ�|]HOOLNOHUL�YH�MHRORMLN�V�UHoOHU��PLQHUDOOHU�YH���� \DSÕODU�JLEL��� ��-HRPRUIRORMLN�V�UHoOHU�YH�|]HOOLNOHU��KDYD�GH÷LúLPL�JLEL��� ��7RSUDN�V�UHoOHUL�YH�|]HOOLNOHUL��EL\RORMLN�DNWLYLWH�YH�YHULPOLOLN�JLEL��'R÷DO�\DúDP�\HUL� � %LWNL�|]HOOLNOHUL�
� ��%LWNL�YH�KD\YDQ�WRSOXOXNODUÕ��W�UOHUL��GLQDPLNOHUL�YH�EHVOHQPH��� |]HOOLNOHUL��� ��'R÷DO�ND\QDNODUÕ�NRUXPD�|]HOOLNOHUL��

.D\QDN��(.,16�YH�'L÷HUOHUL��V������
� �����'R÷DO�6HUPD\H�)RQNVL\RQODUÕ�
� (NRORMLN� VLVWHP� \DGD� GR÷DO� VHUPD\H� |]HOOLNOHUL�� GR÷DO� VHUPD\H�YDVÕWDVÕ\OD� �UHWLOHQ�PDO� YH� KL]PHW� DNÕPÕQÕQ� JHOLúPHVLQL� VD÷ODU�� %X� oHYUHVHO�IRQNVL\RQODU�� GR÷DO� V�UHo� YH� XQVXUODUÕQ� LQVDQ� LKWL\DoODUÕQÕ� GLUHNW� \DGD�HQGLUHNW� NDUúÕODPD� \HWHQH÷L� RODUDN� WDQÕPODQÕU�� 0DOODU� �ND\QDNODU��� JHQHOGH�HNRORMLN� VLVWHP�XQVXUODUÕ� �ELWNL��KD\YDQ�YH�PLQHUDOOHU�JLEL�� WDUDIÕQGDQ� WHPLQ�HGLOLU��KL]PHWOHU�LVH��UHWLP�V�UHoOHUL�LOH�VD÷ODQÕU��dHYUHVHO�IRQNVL\RQODU��IDUNOÕ�úHNLOOHUGH�WDQÕPODQPDNWD�YH�VÕQÕIODQGÕUÕOPDNWDGÕU��7DEOR������

'R÷DO� ND\QDNODUÕQ� IRQNVL\RQODUÕ� LOH� LQVDQODUD� \|QHOLN� IRQNVL\RQODU�DUDVÕQGD� |QHPOL� IDUNOÕOÕNODU� V|]� NRQXVXGXU�� 'R÷DO� VHUPD\H� IRQNVL\RQODUÕ��HNRORMLN� VLVWHPOHULQ� LVWLNUDU�� GD\DQPD� J�F�� YH� HVQHNOL÷LQL� NRUX\DQ� GR÷DO�VLVWHPOHULQ�LoVHO�IRQNVL\RQ�J|UPHVLQGHNL�WHPHO�V�UHo�YH�G|Q�ú�POHUL�LoHULU����øQVDQODUD�\|QHOLN�IRQNVL\RQODU�LVH��LQVDQ�IDDOL\HWOHUL�LoLQ�ND\QDN�VD÷OD\DQ�YH�WRSOXP� UHIDKÕQÕ� HWNLOH\HQ� IRQNVL\RQODUGÕU�� 'R÷DO� VHUPD\H� IRQNVL\RQODUÕ�ROPDGDQ� GL÷HU� IRQNVL\RQ� W�UOHUL� GH� V�UG�U�OHELOLU� RODPD]� YH� VLVWHPOL� ELU�úHNLOGH�JHUoHNOHúHPH]��%DúND�ELU�LIDGH\OH��LQVDQODUD�\|QHOLN�IRQNVL\RQODUGDQ�GR÷DQ� HNRQRPLN� UHIDK� YH� GL÷HU� UHIDK� W�UOHUL�� GR÷DO� VHUPD\HQLQ�IRQNVL\RQODUÕQD�ED÷ÕPOÕGÕU��øQVDQOÕ÷ÕQ�GR÷DO�VHUPD\H�IRQNVL\RQODUÕQD�ELULQFL�GHUHFHGHQ�EX�ED÷ÕPOÕOÕ÷Õ�� LQVDQOÕN� LoLQ�KHU�QH�G�ú�Q�O�UVH�G�ú�Q�OV�Q� LQVDQ�R÷OXQXQ�GR÷DQÕQ�ELU�SDUoDVÕ�YH�RQXQOD�\DNÕQ�LOLúNL�LoLQGH�ROGX÷XQX�J|VWHULU����

��� (.,16�6,021��V���������� 3DXO� (.,16�� ³,GHQWLI\LQJ� &ULWLFDO� 1DWXUDO� &DSLWDO�� &RQFOXVLRQ� $ERXW� &ULWLFDO� 1DWXUDO�&DSLWDO´��(FRORJLFDO�(FRQRPLFV� 9RO������������V����������� 0��2¶&21125��1DWXUDO�&DSLWDO� (9(�3ROLF\�5HVHDUFK�%ULHI�1R�����&DPEULGJH�5HVHDUFK�IRU�WKH�(QYLURQPHQW��8QLYHUVLW\�RI�&DPEULGJH��&DPEULGJH��������V������
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7DEOR����'R÷DO�6HUPD\HQLQ�)RQNVL\RQODUÕ�hUHWWL÷L�0DO�YH�+L]PHWOHU�
�,�� '�]HQOHPH� IRQNVL\RQODUÕ�� 'R÷DO� YH� \DUÕ� GR÷DO� HNRORMLN� VLVWHPOHULQ� |QHPOL�HNRORMLN�V�UHo�YH��� \DúDP�GHVWHN�VLVWHPOHULQL�G�]HQOHPH�NDSDVLWHVL��� %L\RNLP\DVDO�G|Q�ú�P��KDYD�NDOLWHVL�JLEL��� øNOLPLQ�G�]HQOHQPHVL��H[WUHP�JHOLúPHOHUL�|QOHPH��� 6X�G�]HQOHPH��DNÕúNDQOÕ÷ÕQ�NRUXQPDVÕ��� 7RSUD÷ÕQ�NRUXQPDVÕ��HUR]\RQX�|QOHPH�JLEL��� 7RSUD÷ÕQ�ROXúXPX�YH�YHULPOLOL÷LQ�VD÷ODQPDVÕ�� *ÕGD�G|Q�ú�P��� $WÕNODUÕQ�NRQWURO��� %L\RORMLN�NRQWURO�
�,,�� 'R÷DO� \DúDP� \HUL� IRQNVL\RQODUÕ�� %L\RORMLN� YH� JHQHWLN� oHúLWOLOL÷LQ� V�UPHVLQH�\|QHOLN�ELWNL�YH��� KD\YDQODU�LoLQ�\DúDP�\HUL�VD÷ODQPDVÕ��� %DUÕQPD�YH�\DúDP�\HUL�IRQNVL\RQODUÕ��,,,�� hUHWLP� IRQNVL\RQODUÕ�� 'R÷DO� YH� \DUÕ� GR÷DO� HNRORMLN� VLVWHPOHU� LOH� oHúLWOL�ND\QDNODUÕQ�WHPLQ��� HGLOPHVL��� <L\HFHN�� +DPPDGGHOHU�� <DNÕW�YH�HQHUML�� <HP�YH�J�EUH�� 7ÕEEL�ND\QDNODU�� *HQHWLN�ND\QDNODU�
�,9��(QIRUPDV\RQ�IRQNVL\RQODUÕ��'H÷LúLPOHUH�D\DN�X\GXUPD��YH�UXKVDO�JHOLúLP�LoLQ�oHúLWOL��� IÕUVDWODUÕQ��VXQXOPDVÕ��� (VWHWLN�ELOJL�� .�OW�UHO�LOKDP�� 0DQHYL�YH�DKODNL�ELOJL�� %LOLPVHO�H÷LWLP�YH�DUDúWÕUPD��
.D\QDN��5XGROI�'(�*5227�0��:,/621�5��%280$16��³$�7\SRORJ\�IRU�WKH�'HVFULSWLRQ��&ODVVLILFDWLRQ�DQG�9DOXDWLRQ�RI�(FRV\VWHP�)XQFWLRQV��*RRGV�DQG�6HUYLFHV´��(FRORJLFDO�(FRQRPLFV� 9RO������1R�����������V������������

'R÷DO� VHUPD\H� IRQNVL\RQODUÕQÕQ� GDKD� L\L� DQODúÕODELOPHVL� LoLQ� KHP�PDO� YH� KL]PHW� DNÕPODUÕQÕ� GHVWHNOH\HQ� WHPHO� V�UHoOHULQ� LúOHPHVLQGH�� KHP�GH�GR÷DO� VHUPD\H� IRQNVL\RQODUÕQÕQ� GH÷LúLP� HVQHNOL÷LQLQ� NRUXQPDVÕQGD� URO�R\QD\DQ� EL\RORMLN� oHúLWOLOL÷LQ� GLNNDWH� DOÕQPDVÕ� JHUHNLU�� (VQHNOLN�� HNRORMLN�VLVWHPLQ� KHU� W�UO�� ULVN�� VRUXQ� YH� V�USUL]OHUH� NDUúÕ� GD\DQPD� NDSDVLWHVLQL�J|VWHULU���� %L\RORMLN� oHúLWOLOLN�� GR÷DO� VHUPD\HQLQ� G�]HQOHPH� IRQNVL\RQODUÕ�JLEL�URO�R\QDU��%|\OHFH�G�]HQOHPH�IRQNVL\RQODUÕ��GR÷DO�VHUPD\H\L� LoHUHQ�YH�HNRORMLN� VLVWHPOHULQ� E�W�QO�÷�Q�� NRUX\DQ� V�UHoOHUL� G�]HQOH\HUHN� \DúDP�
�
��� &��+2//,1*�'�� 6&+,1'/(5�%��:$/.(5�-��528*+*$5'(1��%LRGLYHUVLW\� DQG� WKH�)XQFWLRQLQJ� RI�(FRV\VWHPV��$Q�(FRORJLFDO� 6\QWKHVLV� &DPEULGJH�8QLYHUVLW\� 3UHVV��1HZ�<RUN��������V������
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GHVWHNOH\LFL� ELU� LúOHY� J|U�U�� øQVDQODUD� \|QHOLN� IRQNVL\RQODU� LVH� oHúLWOL�DoÕODUGDQ� VÕQÕIODQGÕUÕODELOLU�� KHSVL� GH� IDUNOÕ� \|QOHUGHQ� LQVDQ� UHIDKÕQÕ�HWNLOHPH\H�\|QHOLNWLU��%XQODUÕQ�ELU�NÕVPÕ�JLUGL�RODUDN�IDDOL\HW�J|U�U��ELU�NÕVPÕ�LQVDQ�VD÷OÕ÷ÕQÕ�NRUXPD\D�oDOÕúÕU��GL÷HUOHUL�GH� LQVDQ�UHIDKÕQÕQ�IDUNOÕ�\|QOHULQL�GHVWHNOHU��dHYUHVHO� IRQNVL\RQODU�� LQVDQ� UHIDKÕQÕ�GHVWHNOHGLNOHUL� ]DPDQ�|QHP�ND]DQÕUODU��
� �����'R÷DO�6HUPD\HQLQ�'H÷HU�YH�6LPJHOHUL�
� dHYUHVHO�IRQNVL\RQODUÕQ�GH÷HUOHULQH�LOLúNLQ�GRNX]�IDUNOÕ�W�U��]HULQGH�GXUXOPDNWD� YH� EXQODU� V�UG�U�OHELOLU� NDONÕQPDQÕQ� DúD÷ÕGD� LIDGH� HGLOHQ� �o�WHPHO�\|Q��GLNNDWH�DOÕQDUDN�JUXSODQGÕUÕOPDNWDGÕU���

x (NRORMLN��NRUXPD�YH�YDUOÕN�GH÷HUL��
x 6RV\DO��LQVDQ�VD÷OÕ÷Õ��NLúL��WRSOXP�YH�WHUFLK�GH÷HUL��
x (NRQRPLN��W�NHWLP���UHWLP�YH�LVWLKGDP�GH÷HUL��
%X� � �o� � V�UG�U�OHELOLU� � NDONÕQPD� � \|Q��� LQVDQ� UHIDKÕQÕQ� WHPHO�ND\QD÷ÕGÕU��7DEOR��¶WH�oHYUHVHO�IRQNVL\RQ��VLPJH�YH�GH÷HU�W�UOHUL�NRQXVXQGD�D\UÕQWÕOÕ� ELU� OLVWH� VXQXOPXúWXU�� %X� VÕQÕIODQGÕUPDGDQ� DQODúÕODFD÷Õ� �]HUH�� EX�IRQNVL\RQODUÕQ�\RNOX÷X�FLGGL�HNRQRPLN�JHOLúPHOHUH�QHGHQ�RODELOPHNWHGLU���
7DEOR����)DUNOÕ� 6ÕQÕIODQGÕUPDODUD�*|UH�dHYUHVHO�6LPJH��)RQNVL\RQ��� YH�'H÷HU�7�UOHUL�

dHYUHVHO�VLPJHOHU� dHYUHVHO�IRQNVL\RQODU� dHYUHVHO�GH÷HUOHU��
6D÷OÕN�\DúDP� �'�]HQOHPH��GR÷DO�\DúDP�\HUL� �(NRORMLN��NRUXPD���VRV\DO��VD÷OÕN��&DQOÕ�oHúLWOLOL÷L� 'R÷DO�\DúDP�\HUL� (NRORMLN��NRUXPD��YDUOÕN��dHYUH�GH÷HUOHQGLUPHVL� (QIRUPDV\RQ��GR÷DO�\DúDP�\HUL� 6RV\DO��NLúLVHO��WHUFLK���HNRQRPLN�
<HU�DODQ� (QIRUPDV\RQ��GR÷DO�\DúDP�\HUL� 6RV\DO��NLúLVHO��WHUFLK���HNRQRPLN�7DULKL�GXUXP� (QIRUPDV\RQ��GR÷DO�\DúDP�\HUL� 6RV\DO��NLúLVHO��WHUFLK���HNRQRPLN�(÷LWLP� (QIRUPDV\RQ� 6RV\DO��NLúLVHO��WRSOXP��WHUFLK���HNRQRPLN�(÷OHQFH� (QIRUPDV\RQ��GR÷DO�\DúDP�\HUL� 6RV\DO��WRSOXP��WHUFLK���HNRQRPLN�<HUHO�HNRQRPLQLQ�|QHPL� hUHWLP��HQIRUPDV\RQ� (NRQRPLN��
.D\QDN��(1*/,6+�1$785(��(QYLURQPHQWDO�&DSLWDO��D�1HZ�$SSURDFK��$ 5HSRUW� WR� &RXQWU\VLGH� &RPPLVVLRQ�� (QYLURQPHQW� $JHQF\�� &RXQWU\VLGH�&RPPLVVLRQ�� &KHOWHQKDP�� ������ V�� ���� � '�:�� 3($5&(�5�.�� 7851(5��(FRQRPLFV� RI� 1DWXUDO� 5HVRXUFHV� DQG� WKH� (QYLURQPHQW� +DUYHVWHU�:KHDWVKHDI��+HUWIRUGVKLUH��8.��������V�����'(�*5227��V�����
� ùHNLO� ��� GR÷DO� VHUPD\HQLQ� IRQNVL\RQ�� VLPJH� YH� GH÷HUOHU� LOH�VÕQÕIODQGÕUÕOPDVÕQD� \|QHOLN� IDUNOÕ� \ROODUÕ� ELUOHúWLUPHNWH�� GR÷DO� VHUPD\H��]HULQGH� HWNLOLOL� RODQ� XQVXUODUGDQ� WRSOXP� UHIDKÕQD� GR÷UX� X]DQDQ� \ROX�J|VWHUPHNWHGLU��%XUDGDQ�GD�DQODúÕODFD÷Õ�JLEL��GR÷DO� VHUPD\H� VWR÷X��]HULQGH�VRV\DO�� HNRQRPLN�� DKODNL� YH� oHYUHVHO� HWNLOHU� V|]�NRQXVXGXU��'R÷DO� VHUPD\H�
�
��� 5XGROI�'(�*5227��)XQFWLRQV�RI�1DWXUH��(YDOXWLRQ�RI�1DWXUH� LQ�(QYLURQPHQWDO�3ODQQLQJ��0DQDJHPHQW�DQG�'HFLVLRQ�0DNLQJ��:ROWHUV�1RRUGKRII��*URQLQJHQ��������V�����
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VWR÷XQXQ� WHPHO�XQVXUODUÕ� DUDVÕQGD�PDGGH�� HQHUML�YH� HNRORMLN� VLVWHPOHU�JHOLU��%X� XQVXUODU�� HNRORMLN� VLVWHPOHU� YH� W�P� FDQOÕ� W�UOHULQLQ� YDUOÕ÷ÕQÕ� V�UG�UHQ�GR÷DO� V�UHoOHU� LoLQGH� IDDOL\HW� J|VWHULUOHU�� %XQODU�� NROHNWLI� RODUDN� GR÷DO�VHUPD\H� IRQNVL\RQODUÕ� RODUDN� QLWHOHQGLULOLU� YH� G�]HQOHPH�� GR÷DO� \DúDP� \HUL�\DGD�\DúDP�GHVWHN� IRQNVL\RQODUÕ�RODUDN�ELOLQLUOHU��%X� IRQNVL\RQODU��HNRORMLN�VLVWHPOHULQ�YDUOÕ÷ÕQÕ�V�UG�UPHVL�YH�HVQHNOL÷LQL�NRUXPDVÕQD�\DUGÕPFÕ�ROXU��
ùHNLO����'R÷DO�6HUPD\H��)RQNVL\RQODUÕ�YH�7RSOXP�5HIDKÕ�øOLúNLOHUL�

� 6RV\DO��(NRQRPLN���� $KODNL��dHYUHVHO��� (WNLOHU�� 'R÷DO�6HUPD\H�� 'R÷DO�6HUPD\H�8QVXUODUÕ�� �PDGGH��HQHUML��FDQOÕ�W�UOHUL��HNRVLVWHPOHU���

'R÷DO�6HUPD\H�)RQNVL\RQODUÕ�� '�]HQOHPH�� 'R÷DO�<DúDP�<HUL�� <DúDP�'HVWHN�� �HNRVLVWHPLQ�HVQHNOL÷LQGHQ�VRUXPOXGXUODU���

$ODQVDO�|OoH÷LQ�|QHPL� ��
øQVDQODUD�<|QHOLN�)RQNVL\RQODU�� 'R÷DO�<DúDP�\HUL�� hUHWLP�� (QIRUPDV\RQ�� �� .D\QDN�YH�+L]PHW��

7RSOXP�5HIDKÕ�� (NRQRPL�� 6D÷OÕN�� 'L÷HU�UHIDK�W�UOHUL�� �KD\DWÕQ�V�UPHVL��oHYUHQLQ�GH÷HUOHQGLUPHVL��� YH�FDQOÕ�oHúLWOLOL÷L��\HU��WDULK�XQVXUX��H÷LWLP��� .D\QDN��(.,16�YH�'L÷HUOHUL��V�������



'R÷DO�6HUPD\H��.ULWLN�'R÷DO�6HUPD\H��YH�6�UG�U�OHELOLU�.DONÕQPD�

���

&�����6���

'R÷DO� VHUPD\H� XQVXUODUÕ� YH� IRQNVL\RQODUÕ�� LQVDQOÕN� LoLQ� |QHPOL� ELU�GL]L�oHYUHVHO�IRQNVL\RQ�J|U�U��%X�IRQNVL\RQODU��GDKD�|QFHGHQ�GH�GH÷LQLOGL÷L�JLEL�� GR÷DO� \DúDP� \HUL�� �UHWLP� YH� HQIRUPDV\RQ� IRQNVL\RQODUÕQGDQ� ROXúXU��'R÷DO�\DúDP�\HUL�YH�\DúDP�GHVWHN�IRQNVL\RQODUÕ��HNRORMLN�VLVWHPGHQ�]L\DGH�LQVDQODUOD� LOJLOLGLU�� +HP� GR÷DO� VHUPD\H� IRQNVL\RQODUÕ�� KHP� GH� LQVDQODUD�\|QHOLN� IRQNVL\RQODU� DODQVDO� IDNW|UOHUH� ED÷OÕGÕU�� %X� QHGHQOH�� EX�IRQNVL\RQODUÕQ� GH÷HUOHQGLULOPHVL� X\JXQ� DODQVDO� |OoH÷LQ� |QHPLQL� RUWD\D�oÕNDUPDNWDGÕU��
� øQVDQODUD�\|QHOLN�IRQNVL\RQODU�� WRSOXP�UHIDKÕQÕ�JHOLúWLUPH\H�oDOÕúÕU��%XUDGD� WRSOXP� UHIDKÕ� �o� NÕVÕPGD� HOH� DOÕQPÕúWÕU�� HNRQRPLN� UHIDK�� VD÷OÕNOD�LOJLOL� UHIDK� YH� GL÷HU� UHIDK� W�UOHUL�� %XUDGD� NDUúÕODúÕODELOHFHN� WHPHO� VRUXQ��oHYUHVHO� IRQNVL\RQODUÕQ� LQVDQODUD� \|QHOLN� NXOODQÕPÕQGD� |]HOOLNOH� GH� UHIDK�\DUDWÕFÕ�IRQNVL\RQODUÕQ�JHUoHNOHúWLULOPHVLQGH�NHQGLQL�J|VWHULU��'L÷HU�WDUDIWDQ��LQVDQOÕ÷ÕQ�HNRORMLN�VLVWHPOHULQ�LVWLNUDU�YH�HVQHNOL÷LQGHQ�VRUXPOX�RODQ��GR÷DO�ND\QDN� VWRNODUÕ� YH� IRQNVL\RQODUÕ� �]HULQGH� JHQHOGH� QHJDWLI� ELU� HWNL\H� VDKLS�ROGX÷X� XQXWXOPDPDOÕGÕU�� $QFDN� X]XQ� G|QHPGH�� LQVDQODUD� \|QHOLN� UHIDK�VD÷OD\DQ� EX� IRQNVL\RQODU� GR÷DQÕQ� \DúDP� GHVWHN� IRQNVL\RQODUÕQÕQ� GHYDP�HWPHVL�GXUXPXQGD�V�UG�U�OHELOLU�RODFDNWÕU��
�

���.5ø7ø.�'2ö$/�6(50$<(�2/*868�
.ULWLN�GR÷DO�VHUPD\H��JHQHO�RODUDN�ROGXNoD�|QHPOL��LNDPH�HGLOHPH]�YH� \HUL� GROGXUXODPD]� IRQNVL\RQODU� J|UHQ� GR÷DO� oHYUH� XQVXUX� RODUDN�QLWHOHQGLULOLU�� 'R÷DQÕQ� NULWLN� IRQNVL\RQODUÕ�� RQXQ� HNRQRPLN�� HNRORMLN� YH�VRV\R�N�OW�UHO�KL]PHWOHUL\OH�\DNÕQGDQ� LOLQWLOLGLU��%X�ROJX�� WHPHO�FDQOÕ� W�UOHUL�YH�V�UHoOHUL�RODUDN�EHOLUWLOHQ�\DúDP�GHVWHN�VLVWHPOHUL��FDQOÕ�oHúLWOLOL÷L�YH�GL÷HU�|QHPOL� IRQNVL\RQODUÕ� JHUoHNOHúWLUHQ� KD\DWL� |QHPH� KDL]� oHYUHVHO� XQVXUODUÕ�NDSVDU��.ULWLN�GR÷DO�VHUPD\H\H�|UQHN�RODUDN�R]RQ�WDEDNDVÕ��JOREDO�DWPRVIHU��EL\RORMLN�FDQOÕ�oHúLWOLOL÷L�YH�HNRORMLN�GD\DQPD�NDSDVLWHVL�YHULOHELOLU����'R÷DO��VHUPD\HQLQ� �NULWLN� �RODUDN� �EHOLUOHQHELOPHVLQGH� � HNRQRPLN�� � VRV\DO�� � SROLWLN��YH�HNRORMLN�NULWHUOHU�GLNNDWH�DOÕQPDNWDGÕU����
�����.ULWLN�'R÷DO�6HUPD\HQLQ�(NRORMLN�gQHPL�

� 'R÷DO� VLVWHPOHULQ� HNRORMLN� |QHPL�� EX� VLVWHPOHULQ� |]HOOLNOHUL� LOH�IRQNVL\RQODUÕ� DUDVÕQGDNL� LOLúNLQLQ� DQODúÕOPDVÕQÕ� JHUHNWLULU�� $VOÕQGD� KHU� ELU�IRQNVL\RQ�� HNRORMLN� DOW� VLVWHPOHULQ� GR÷DO� V�UHoOHULQLQ� ELU� VRQXFXGXU�� 'R÷DO�V�UHoOHU�� HNRORMLN� VLVWHPOHULQ� FDQOÕ� RUJDQL]PDODUÕQÕ� LoHUHQ� XQVXUODUÕ� LOH�NLP\DVDO�IL]LNVHO� XQVXUODUÕ� DUDVÕQGDNL� NRPSOH[� LOLúNLQLQ� ELU� QHWLFHVLGLU�� %X�HWNLOHúLPOHU�� HNRORMLN� VLVWHP� GLQDPLNOHULQLQ� WHPHO� |]HOOLNOHULQL� \DQVÕWÕU� YH�GR÷DO�VHUPD\H�|]HOOLNOHUL�RODUDN�QLWHOHQGLULOLU��%XQODU��WRSUDN��VX��KDYD��\�]H\�YH�FDQOÕ�W�UOHULQLQ�|]HOOLNOHUL���VDGHFH�HNRORMLN�VLVWHPOHULQ�E�W�QO�÷���VD÷OÕ÷Õ�YH� HVQHNOL÷LQLQ� WHPHOL� GH÷LO�� D\QÕ� ]DPDQGD� LQVDQ� WRSOXPODUÕQD� GLUHNW� \DGD�HQGLUHNW�GR÷DO�PDO�YH�KL]PHW�VXQPDQÕQ�GD�ND\QD÷Õ�GXUXPXQGDGÕU��(NRORMLN�VLVWHPLQ�E�W�QO�÷��YH� HVQHNOL÷L� WHPHOGH�EX�QLWHOLNOHUH� ED÷OÕGÕU��%|\OHFH�EX�
�
��� &+,(685$�'(�*5227��V���������� 0&�'21$/'�YH�'L÷HUOHUL��V������
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QLWHOLNOHU�� GR÷DO� VHUPD\HQLQ� E�W�QO�÷�Q�� GH÷HUOHQGLUPHGH� HNRORMLN�NULWHUOHULQ�WHPHOLQL�ROXúWXUXU����
'R÷DO� VHUPD\HQLQ� HNRORMLN� |QHPLQL� EHOLUOH\HQ� NULWHUOHU� DúD÷ÕGD�VÕUDODQPÕúWÕU���
��� 'R÷DOOÕN�E�W�QO�N��(NRORMLN�VLVWHPLQ�EX�\|Q��IL]LNVHO��NLP\DVDO�\DGD� EL\RORMLN� ER]XOPD� DQODPÕQGD� LQVDQOÕ÷ÕQ� GXUXPXQX�\DQVÕWÕU�� (NRORMLN� \DGD� EL\RORMLN� E�W�QO�÷�Q� |Oo�OPHVLQH�\|QHOLN� IDUNOÕ� \ROODU� JHOLúWLULOPLúWLU�� 'R÷DOOÕ÷ÕQ� |Oo�OPHVLQGH�NDOLWDWLI��NDQWLWDWLI�YH�DODQVDO�\|QOHULQ�GLNNDWH�DOÕQPDVÕ�JHUHNLU��
��� &DQOÕ� oHúLWOLOL÷L�� %HOOL� ELU� E|OJHGH� \DGD� HNRORMLN� VLVWHPGH� \HU�DODQ� FDQOÕ� NRPSR]LV\RQX�� YDU� RODQ� ELWNL�� KD\YDQ� YH� GL÷HU�RUJDQL]PDODUÕQ�WDP�ELU�OLVWHVLQL�J|VWHULU���
��� (úVL]OLN� �QDGLUOLN��� (NRORMLN� VLVWHP� YH� FDQOÕ� W�UOHULQLQ� \HUHO��XOXVDO�YH�JOREDO�|OoHNWH�QDGLU�ROPDVÕQÕ�LIDGH�HGHU��
��� (NRORMLN� KDVVDVL\HW�� (NRORMLN� VLVWHPOHULQ� LQVDQOÕ÷ÕQ� ROXPVX]�IDDOL\HWOHULQH�NDUúÕ�ROGXNoD�GX\DUOÕ�ROPDVÕGÕU��
��� <DúDP�GHVWHN�GH÷HUL��gQHPOL�HNRORMLN�V�UHoOHU�YH�\DúDP�GHVWHN�VLVWHPOHULQLQ�V�UG�U�OPHVLQLQ�|QHPLQL�\DQVÕWÕU��
��� <HQLOHQHELOLUOLN�� (NRORMLN� VLVWHPOHULQ� LQVDQ� G�]HQOHPHOHULQH�DoÕN�ROPDVÕ�YH�\HQLOHQHELOLU�ROPD�LPNDQODUÕQÕ�\DQVÕWÕU��

� �����.ULWLN�'R÷DO�6HUPD\HQLQ�6RV\R�.�OW�UHO�gQHPL�
� 'R÷DO�VHUPD\HQLQ�NULWLN�RODUDN�GH÷HUOHQGLULOPHVLQGH�VRV\R�N�OW�UHO�GH÷HUOHULQ� GH� |QHPOL� ELU� URO�� YDUGÕU��'R÷DO� VHUPD\HQLQ�NULWLN� ROPDVÕQÕQ� ELU�J|VWHUJHVL� RODUDN� VRV\DO� \|Q��� IL]LNVHO� YH� UXK� VD÷OÕ÷Õ�� H÷LWLP�� N�OW�UHO�IDUNOÕOÕNODU��LVWLKGDP��|]J�UO�N�JLEL�oHúLWOL�VRV\DO�XQVXUODU�LOH�ID\GD�VD÷OD\DQ�oHúLWOL�IRQNVL\RQODU��]HULQGH�GXUXU����

'R÷DO�VLVWHPOHU��HNRQRPLN�NDONÕQPD�YH�PDGGL�UHIDKÕQ�ROGX÷X�NDGDU��PDGGL� ROPD\DQ� UHIDKÕQ�YH� V�UG�U�OHELOLU� ELU� WRSOXPXQ�GD� WHPHO� ND\QD÷ÕGÕU��6RV\DO� IDNW|UOHU�� NULWLN� oHYUHVHO� YDUOÕNODU� YH� GDYUDQÕúODUÕQ� WDQÕPODQPDVÕQGD�|QHPOL� URO� R\QDU�� %|\OHFH�� GR÷DO� VLVWHPOHULQ� VRV\R�N�OW�UHO� KL]PHWOHULQH�\|QHOLN� oHYUHVHO� IRQNVL\RQODUÕQ� V�UG�U�OPHVL�� NULWLN� GR÷DO� VHUPD\HQLQ�WDQÕPODQPDVÕ�YH�|Oo�OPHVLQGH�\DUGÕPFÕ�ROXU��
� �����.ULWLN�'R÷DO�6HUPD\HQLQ�(NRQRPLN�gQHPL�
� 'R÷DO� VHUPD\HQLQ� |QHPOL� \DGD� NULWLN� RODUDN� GH÷HUOHQGLULOPHVLQGH�HNRQRPLN�NULWHUOHU�GH�|QHPOL�ELU�SD\D�VDKLSWLU�� øQVDQODU��GR÷D\D�ELUELULQGHQ�IDUNOÕ�HNRQRPLN�GH÷HUOHU�DWIHWPLúWLU��øQVDQ�WRSOXPXQD�GR÷DQÕQ�|QHPL�JHQHOGH�
�
��� (.,16�YH�'L÷HUOHUL��V������������� 5XGROI� '(� *5227�-RKDQ� 9DQ� 'HU� 3(5.�$QQD� &+,(685$�9DQ� 9OLHW� $512/'��³,PSRUWDQFH� DQG� 7KUHDW� DV� 'HWHUPLQLQJ� )DFWRUV� IRU� &ULWLFDOLW\� RI� 1DWXUDO� &DSLWDO´��(FRORJLFDO�(FRQRPLFV� 9RO������������V����������� '(�*5227�YH�'L÷HUOHUL��������V�������
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SDUDVDO�RODUDN�EHOLUOHQPHNWHGLU��$úD÷ÕGDNL�NULWHUOHU��GR÷DO� VHUPD\HQLQ�NULWLN�RODUDN�GH÷HUOHQGLULOPHVLQGH�|Q�SODQGDGÕU���
��� hUHWLPH� \|QHOLN� NXOODQÕP� GH÷HUL�� 'R÷DO� PDO� YH� KL]PHWOHULQ�SL\DVD�NDQDOÕ\OD�HNRQRPLN�YHULPOLOL÷H�NDWNÕ�VD÷ODPDVÕGÕU��
��� 7�NHWLPH�\|QHOLN�NXOODQÕP�GH÷HUL��3L\DVD�GÕúÕ�IDDOL\HWOHUH�GR÷DO�PDO�YH�KL]PHWOHULQ�NDWNÕVÕ�RODUDN�WDQÕPODQDELOLU��
��� .RUXPD� GH÷HUL�� dHYUHVHO� VD÷OÕ÷ÕQ� NRUXQPDVÕQD� GR÷DO� HNRORMLN�VLVWHPOHULQ�NDWNÕVÕQÕ�\DQVÕWÕU��
��� 7HUFLK�PDOL\HWL��*HOHFH÷H�\|QHOLN�SRWDQVL\HO�ID\GDODUÕ�NDSVDU��
%|\OHFH� GR÷DO� VLVWHPOHULQ� HNRORMLN�� VRV\R�N�OW�UHO� YH� HNRQRPLN�|QHPL� GLNNDWH� DOÕQDUDN� NULWLN� GR÷DO� VHUPD\H� ROJXVX� IDUNOÕ� DoÕODUGDQ�LQFHOHQPLú�ROGX��'R÷DO�VHUPD\H�NULWLN�GR÷DO�VHUPD\H�ROJXODUÕ��V�UG�U�OHELOLU�NDONÕQPD� \DNODúÕPODUÕ� LoHULVLQGH� |]HOOLNOH� GH� J�oO�� V�UG�U�OHELOLUOLN�G�ú�QFHVLQLQ� GR÷PDVÕ� YH� JHOLúPHVLQGH� |QHPOL� ELU� UROH� VDKLSWLU��%LU� VRQUDNL�E|O�PGH��EX�NRQXODU�D\UÕQWÕOÕ�RODUDN�LUGHOHQPHNWHGLU��

�
���6h5'h5h/(%ø/ø5�.$/.,10$�<$./$ù,0/$5,�YH��
� �.5ø7ø.��'2ö$/�6(50$<(�
6�UG�U�OHELOLU� NDONÕQPD�� ]DPDQ� LoHULVLQGH� GR÷DO� ND\QDNODUÕQ� NDOLWH�YH� KL]PHWOHULQLQ� V�UG�U�OPHVL\OH� ELUOLNWH� HNRQRPLN� NDONÕQPDQÕQ� QHW�ID\GDODUÕQÕ� PD[LPL]H� HWPH\H� oDOÕúDQ� ELU� NDONÕQPD� \ROX� RODUDN�GH÷HUOHQGLULOHELOLU���� 6�UG�U�OHELOLU� NDONÕQPD� H÷HU� VHUPD\H� VWR÷XQXQ�NRUXQPDVÕQD�ED÷OÕ�LVH��EX�GXUXPGD�VHUPD\H�VWR÷X�W�UOHUL�DUDVÕQGDNL�LNDPH\OH�ELUOLNWH� NRUXQPDVÕ� JHUHNHQ� VHUPD\H� VWR÷XQXQ� � WRSODP� VHUPD\H� VWR÷X� ROXS�ROPDGÕ÷Õ��VHUPD\HQLQ�EHOLUOL�W�UOHULQLQ�|]HOOLNOH�GR÷DO�VHUPD\HQLQ�LNDPHVLQLQ�ROXS� ROPDGÕ÷Õ� NRQXODUÕ� |Q� SODQD� oÕNPDNWDGÕU�� $\UÕFD�� EDúND� ELU� VHUPD\H�W�U�Q�Q� EX� VHUPD\H� W�U�Q�Q� \HULQL� GROGXUDPD\DFDN� úHNLOGH� UHIDK� G�]H\LQL�HWNLOHPHVL�NRQXVX�GD�|QHPOLGLU��������
3HDUFH�YH�7XUQHU��VHUPD\H\L�� � LQVDQ��\DSÕPÕ��VHUPD\H��.P��� �GR÷DO�VHUPD\H� �.Q��� EHúHUL� VHUPD\H� �.K��� DKODNL� YH� N�OW�UHO� VHUPD\H� �.F� RODUDN�VÕQÕIODQGÕUGÕNWDQ� VRQUD�� EX� WDQÕPODPDGDQ� \ROD� oÕNDUDN� V�UG�U�OHELOLU�NDONÕQPD\D� LOLúNLQ� IDUNOÕ� J|U�úOHU� �]HULQGH� GXUPXúWXU���� %XQODUÕ�� � WDP��LNDPH\L� NDEXO� HGHQ� ROGXNoD� ]D\ÕI� V�UG�U�OHELOLUOLN� ROJXVXQGDQ�� GR÷DO�VHUPD\HQLQ� NRUXQPDVÕ� JHUHNWL÷L� LoLQ� LNDPH\L� NDEXO� HWPH\HQ� ROGXNoD� J�oO��

�
��� '(�*5227�YH�'L÷HUOHUL��������V���������� 3($5&(�7851(5��V��������� )ULHGULFK� +,17(5%(5*(5�)UHG� /8.6�)ULHGULFK� 6&+,0,'7�%/((.�� ³0DWHULDO� )ORZV�YV��1DWXUDO�&DSLWDO��:KDW�0DNHV� DQ�(FRQRP\�6XVWDLQDEOH"´��(FRORJLFDO�(FRQRPLFV� 9RO������������V�������� (.,16�YH�'L÷HUOHUL��V��������� 3($5&(�7851(5��V������
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V�UG�U�OHELOLUOLN� ROJXVXQD� NDGDU� VÕUDODPDN� P�PN�QG�U��� %X� LNLVL� DUDVÕQGD�]D\ÕI�YH�J�oO��V�UG�U�OHELOLUOLN�ROJXODUÕ�\HU�DOPDNWDGÕU��
� =D\ÕI� YH� J�oO�� V�UG�U�OHELOLU� NDONÕQPD� NRQXODUÕQGD� OLWHUDW�UGH� oRN�FLGGL� WDUWÕúPDODU� \DSÕOPDNWDGÕU�� =D\ÕI� V�UG�U�OHELOLUOLN� ROJXVXQXQ� WHPHOL��QHRNODVLN�LNWLVDW�WHRULVLQH�NDGDU�X]DQPDNWDGÕU��1HRNODVLN�LNWLVDW��WHPHO�RODUDN�UHHO� IÕUVDWODU�� GÕúVDO� HWNLOHU� YH� ID\GD�PDOL\HW� DQDOL]OHUL� LOH� LOJLOHQLUNHQ��HNRORMLN� LNWLVDW� LVH� \HQL� PHWRGRORMLN� \DNODúÕPODUD� DoÕN� YH� GLVLSOLQOHU� DUDVÕ�LQFHOHPHOHU� �]HULQGH� GXUPDNWD� \DQL�� HNRORMLN� VLVWHP� LOH� HNRQRPLN� VLVWHPLQ�NDUúÕOÕNOÕ� HWNLOHúLPL� YH� ELUELULQH� ED÷ÕPOÕOÕ÷ÕQÕ� NDEXO� HWPHNWHGLU�� (NRORMLN�LNWLVDGÕQ�HQ�|QHPOL�DPDFÕ��ND\QDNODUÕQ� WDKVLV�HGLOPHVL�SUREOHPLQGHQ�]L\DGH�oHYUHVHO�SUREOHPOHUL�DQDOL]�HWPHNWLU����

=D\ÕI� V�UG�U�OHELOLU� NDONÕQPD� \DNODúÕPÕ�� WRSODP� VHUPD\H� G�]H\L��LQVDQ�\DSÕPÕ���GR÷DO�VHUPD\H��VDELW�NDOGÕ÷Õ�V�UHFH�EX�LNL�VHUPD\HQLQ�LNDPH�HGLOHELOLUOL÷LQL� J|VWHULU�� %X� LNDPH� YDUVD\ÕPÕ� DOWÕQGD�� GR÷DO� VHUPD\H� YH��UHWLOPLú� VHUPD\HQLQ� ELU� DUD\D� JHOPHVLQH� L]LQ� YHULOLU�� 'R÷DO� VHUPD\H�VWR÷XQXQ� D]DOPDVÕQD� NDUúÕQ� úD\HW� �UHWLOPLú� VHUPD\H� LOH� EX� ND\ÕS� WHODIL�HGLOHELOLUVH�EX�GXUXPGD�HNRQRPLN�NDONÕQPD�V�UG�U�OHELOLU�ELU�QLWHOLN� WDúÕU����$\UÕFD�� GL÷HU� VHUPD\H� W�UOHUL� GR÷DO� VHUPD\H\L� LNDPH� HWWL÷L� LoLQ�� oHYUH�NDOLWHVLQGH�FLGGL�ELU�ER]XOPD\D�QHGHQ�RODELOPHNWHGLU����
=D\ÕI� V�UG�U�OHELOLU� NDONÕQPD� ROJXVX�� UHIDKÕQ� VSHVLILN� ELU� VHUPD\H�W�U�QH� ED÷OÕ� ROPDGÕ÷Õ� G�ú�QFHVLQGHQ� GR÷DU�� GR÷DO� VHUPD\H� LOH� �UHWLOPLú�VHUPD\HQLQ� LNDPHVL� LOH� � V�UG�U�OHELOLUOLOL÷LQ� VD÷ODQDELOHFH÷LQH� LQDQÕU�� IDUNOÕ�VHUPD\H� YH� � UHIDK� W�UOHUL� DUDVÕQGD� |QHPOL� ELU� IDUNOÕOÕ÷ÕQ� ROPDGÕ÷ÕQÕ� NDEXO�HGHU���� $\UÕFD�� LQVDQ� \DSÕPÕ� VHUPD\H� YH� GR÷DO� VHUPD\HQLQ� ELUOLNWH�D]DOPDPDVÕ� \DQL� JHOHFHN� QHVLOOHUH� VHUPD\H� VWR÷XQXQ� XODúWÕUÕOPDVÕ� \DGD�VHUPD\H� VWR÷XQXQ� EHOOL� ELU� VHYL\HGH� VDELW� WXWXOPDVÕQÕ� JHUHNOL� NÕODU��7RSODP�VHUPD\H� VWR÷XQXQ� D]DODQ� ELU� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOH\HELOPHN� LoLQ��

�
�� 2OGXNoD� ]D\ÕI� V�UG�U�OHELOLUOLN� ROJXVX�� PDNUR� HNRQRPL� �]HULQH� JHWLULOHQ� GXUD÷DQ� GXUXP�VÕQÕUODUÕQÕ�JHUHNOL�NÕODU��$\UÕFD�LQVDQ�\DSÕPÕ�VHUPD\H��GR÷DO�VHUPD\H�YH�GL÷HU�VHUPD\H�W�UOHUL�DUDVÕQGD� WDP� LNDPHQLQ� ROGX÷XQX� NDEXO� HGHU�� %X� QHGHQOH� EX� NXUDO� oHUoHYHVLQGH� VHUPD\H�VWR÷XQXQ� W�P� G�]H\OHULQLQ� NRUXQPDVÕ� JHUHNLU�� oHYUHVHO� VHUPD\HQLQ� \HULQL� GL÷HU� VHUPD\H�W�UOHULQLQ� DOPDVÕ� GXUXPXQGD� oHYUHVHO� VHUPD\H� NXOODQÕODELOLU�� %XQD� J|UH�� ELU� �ONH� NHQGL�VHUPD\H� VWR÷XQGDNL� DúÕQPD\Õ�GHQJHOH\HELOLUVH� V�UG�U�OHELOLU� ELU�NDONÕQPD�\ROXQGDGÕU��%N]��5��6$7+,(1'5$.80$5��³6XVWDLQDEOH�'HYHORSPHQW��3DVVLQJ�)DG�RU�3RWHQWLDO�5HDOLW\"´��,QWHUQDWLRQDO� -RXUQDO� RI� 6RFLDO� (FRQRPLFV� 9RO�� ���� 1R�� �� �������� V�� ����� %X� J|U�ú��oHYUHQLQ�WHKOLNHOL�ELU�úHNLOGH�NXOODQÕOPDVÕQD�YH�ER]XOPDVÕQD�QHGHQ�RODELOHFH÷L�LoLQ�JHUoHNoL�GH÷LOGLU��%X�GXUXP��LQVDQ�\DSÕPÕ�VHUPD\H�GR÷DO�VHUPD\H�LoLQ�X\JXQ�ELU�LNDPH�ROPDGÕ÷Õ�LoLQ�V�UG�U�OHELOLU�NDONÕQPDQÕQ�JHUoHNOHúPHVLQH�\DUGÕPFÕ�ROPD\DFDNWÕU��%N]��+(',*(5��V����������� 2OGXNoD� J�oO�� V�UG�U�OHELOLUOLN� GXUXPXQGD�� HNRQRPLN� VLVWHP� VÕIÕU� Q�IXV� DUWÕúÕ\OD�ELUOLNWH� WHUPRGLQDPLN� VÕQÕUODUÕQ� EHOLUOHGL÷L� GXUD÷DQ� GXUXP� LoHULVLQGH� V�UG�U�OPHOLGLU�� %X�J|U�ú�Q� ]D\ÕI� QRNWDVÕ�� Q�IXV� G�]H\L� YH� HNRQRPLQLQ� V�UG�U�OPHVL� JHUHNHQ� GXUXPXQ�EHOLUOHQPHVLQGH�RUWD\D�oÕNPDNWDGÕU��%X�QHGHQOH�ROGXNoD�J�oO��ELU�V�UG�U�OHELOLUOLN�VWDQGDUGÕ�\DNDODPDN�ROGXNoD�J�oW�U��%N]��6$7+,(1'5$.80$5��V���������� +�(��'$/<�� ³$OORFDWLRQ��'LVWULEXWLRQ� DQG�6FDOH��7RZDUGV� DQ�(FRQRPLFV� WKDW� ,V�(IILFLHQW��-XVW�DQG�6XVWDLQDEOH´��(FRORJLFDO�(FRQRPLFV� 9RO�����������V�������������� &+,(685$�'(�*5227��V���������� 5�.� 7851(5�3�� '2.725�1�� $'*(5�� 6HD�/HYHO� 5LVH� DQG� &RDVWDO� :HWODQGV� LQ� WKH�8.��0LWLJDWLRQ� 6WUDWHJLHV� IRU� 6XVWDLQDEOH�0DQDJHPHQW� ,VODQG� 3UHVV��:DVKLQJWRQ�'&��������V���������� (.,16�YH�'L÷HUOHUL��V�������
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QHRNODVLN� LNWLVDGÕQ� ³UHHO� WDVDUUXIODU´� NXUDOÕQD� EDNPDN� JHUHNLU��� %X� NXUDO��DúD÷ÕGDNL�JLEL�LIDGH�HGLOHELOLU��
7DVDUUXIODU�! øQVDQ�<DSÕPÕ�6HUPD\H�$úÕQPD�3D\Õ���'R÷DO�6HUPD\H��� $úÕQPD�3D\Õ�

� %X� NXUDO�� WDVDUUXIODUÕQ� \DWÕUÕPD� \|QHOPHVL� YDUVD\ÕPÕ� DOWÕQGD�� ]D\ÕI�V�UG�U�OHELOLUOLN� GXUXPXQXQ� JHUoHNOHúLS� JHUoHNOHúPHGL÷LQL� RUWD\D�NR\PDNWDGÕU��=D\ÕI� V�UG�U�OHELOLU�NDONÕQPD��GR÷DO� VHUPD\H�YH� LQVDQ�\DSÕPÕ�VHUPD\H�DUDVÕQGD�J�oO��ELU�LNDPHQLQ�YDUOÕ÷ÕQÕ�NDEXO�HWWL÷L�LoLQ��oHYUH�LOH�LOJLOL�|]HO� VRQXoODU� RUWD\D� NR\PDGÕ÷Õ� JLEL�� oHYUH� NDOLWHVLQGH� GH� ELU� ER]XOPD\D�QHGHQ� RODELOPHNWHGLU����� ��� $\UÕFD� QHRNODVLN� \DNODúÕPGD� HNRQRPLN�� N�OW�UHO�YH� HNRORMLN� VLVWHPOHU� DUDVÕQGDNL� NDUúÕOÕNOÕ� HWNLOHúLPOHU� GH� GLNNDWH�DOÕQPDPDNWDGÕU����
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