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%LOJL� WRSOXPXQD� JHoLúL� VD÷OD\DQ� \HQL� Lú� YH� \DúDP� ELoLPL� RODUDN�J|U�OHQ� HOHNWURQLN� WLFDUHWLQ�EDúODGÕ÷Õ� LON� \ÕOODUGDQ� \DNÕQ� ]DPDQD�NDGDU�RODQ�V�UHoWH� LúOHWPHOHUH� VÕUDODQDQ� úX� ID\GDODUÕ� VD÷ODPDVÕ� EHNOHQPLú� YH�YH\D� EX�ID\GDODUÕ� VD÷ODGÕ÷Õ� LOHUL� V�U�OP�úW�U�� øúOHWPHOHULQ� \XUW� GÕúÕQD� DoÕOPDVÕQÕ�VD÷ODU�� ELOJL� LúOHPH� YH� LOHWLúLP� PDOL\HWOHULQL� D]DOWÕU�� P�úWHUL� WDOHSOHULQLQ�\|QHWLOPHVLQL� VD÷ODU �� � GDKD� D]� ]DPDQ� YH� PDOL\HWOH� GDKD� ID]OD� YH� IDUNOÕ�P�úWHUL� NLWOHOHULQH�� GDKD� L\L� WHGDULNoL\H� XODúÕOPDVÕQÕ� VD÷ODU�� ELOJLOHULQ� YH�YHULOHULQ� GDKD� KÕ]OÕ�� J�YHQOL� YH� HWNLQ� SD\ODúÕPÕQÕ� VD÷ODU�� DU]�WHGDULN� ]LQFLUL�\|QHWLPLQL� NROD\ODúWÕUÕU �� � ELUHELU� SD]DUODPD� LPNDQÕ� VXQDU �� � SD]DUD� JLULú�NROD\OÕNODUÕQÕ� YH� UHNDEHWL� DUWÕUÕU�� HOHNWURQLN� RODUDN� \DSÕODQ� �U�Q� YH�KL]PHWOHULQ� oHúLWOHQPHVLQH�� NDOLWHVLQLQ� \�NVHOPHVLQH� YH� IL\DWODUÕQÕQ�G�úPHVLQH�QHGHQ�ROXU����
*HoHQ�]DPDQ� LoLQGH� HOHNWURQLN� WLFDUHWWHQ�EHNOHQHQ�ED]Õ� ID\GDODUÕQ��X\JXODPDGD� E�W�Q� LúOHWPHOHU� WDUDIÕQGDQ� oHúLWOL� QHGHQOHUGHQ� GROD\Õ� HOGH�HGLOHPHGL÷L� RUWD\D� oÕNPÕúWÕU�� 6|]JHOLPL�� HOHNWURQLN� WLFDUHWLQ� KHU� |OoHNWHQ�LúOHWPHQLQ� \XUW� GÕúÕQD� DoÕOPDVÕQÕ� YH� IDUNOÕ� SD]DUODUGD� UHNDEHW� HGHELOPHVLQL�VD÷OD\DFD÷Õ� EHNOHQWLOHULQL� HQJHOOH\HQ� GXUXPODU� V|]NRQXVXGXU�� $%'¶GH�RNX\DQ�ELU�|÷UHQFLQLQ�NLWDSODUÕQÕ��H�WLFDUHWLQ�HQ�J�]HO�|UQHNOHULQGHQ�ELUL�RODQ�$PD]RQ�FRP� úLUNHWLQGHQ� YH\D� %DUQHV	1REOH¶GHQ� VDWÕQ� DOPDVÕ� NHQGLVL� LoLQ�GDKD� UDKDW� YH� GDKD� XFX]� ROPDNWDGÕU�� $QFDN�� 7�UNL\H¶GHQ� ELU� |÷UHQFLQLQ�$PD]RQ�FRP� úLUNHWLQGHQ� NLWDSODUÕQÕ� VDWÕQ� DOPDVÕ�� NDUJR� �WDúÕPD�� �FUHWL�QHGHQL\OH��oRN�PDOL\HWOL�ROPDNWDGÕU��gUQHNWH�EHOLUWLOHQ�P�úWHULQLQ�NDWODQPDN�]RUXQGD� ROGX÷X� WDúÕPD� PDOL\HWLQH�� HOHNWURQLN� WLFDUHWLQ� \DSÕODFD÷Õ� �ONHOHU�WDUDIÕQGDQ� X\JXODQDQ� \�NVHN� YHUJL� RUDQODUÕ�� WDULI�� NRWDODU� YH� \DVDO�G�]HQOHPHOHULQ�RUWD\D�oÕNDUGÕ÷Õ�HQJHOOHU�HNOHQGL÷L�]DPDQ��HOHNWURQLN�WLFDUHWLQ�\XUW� GÕúÕQD� DoÕOPDGD� úX� DQD� NDGDU� KHU� DODQGD� EHNOHQGL÷L� NDGDU� ID\GD�VD÷ODPDGÕ÷Õ�J|U�OPHNWHGLU��)DNDW��EX�ID\GDQÕQ�G�Q\DQÕQ�EHOLUOL�E|OJHOHULQGH�P�úWHULOHU�DoÕVÕQGDQ�ELUoRN�DYDQWDMODU� VD÷ODGÕ÷Õ� J|]�DUGÕ�HGLOHPH]��gUQH÷LQ��KHU� \HUGH� SDUD� oHNPHN� LoLQ� EDQNDPDWLNOHU� NXOODQÕOPDNWD�� RWHO� UH]HUYDV\RQX�LoLQ� LQWHUQHWWHQ� \DUDUODQÕOPDNWD� YH� RWRPRELO� NLUDODPD� LúOHPL� LoLQ� HOHNWURQLN�WLFDUHWWHQ�ID\GDODQÕODELOPHNWHGLU������
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���� 6&+0,7=��D�J�H���
���� 6&+0,7=��D�J�H��
���� $1'(5621�� 3�� YH� (�� $QGHUVRQ�� ³7KH� 1HZ� (�&RPPHUFH� ,QWHUPHGLDULHV¶¶��0,7� 6ORDQ�

0DQDJHPHQW�5HYLHZ��6XPPHU�������V���������
���� $1'(5621�YH�$QGHUVRQ��V�����
���� �KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�5HLQWHUPHGLDWLRQ!���������������
���� $1%$5��D�J�H��
���� 86/8��D�J�H���785%$1�YG���D�J�H���$1%$5��D�J�H���
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úXQODUGÕU� �� �8\JXQ� D÷ODUÕQ� YH� WHUPLQDOOHULQ� YDUROPDVÕ�� HULúLP�ED÷ODQWÕ� YH�NXOODQÕP� PDOL\HWL�� WLFDUL� ELU� Lú� PRGHOL� NXUXOPDVÕ�� ZHE� RUWDPÕQGD� ILUPD\Õ�V�UHNOL� ]L\DUHW� HGHQ� ELU� VDQDO� P�úWHUL� WRSOXOX÷X� ROXúWXUXOPDVÕ�� LúOHP�J�YHQOL÷L� LoLQ� KL]PHWOHULQ� HWNLOL� ELU� úHNLOGH� úLIUHOHQPHVL� �NULSWRJUDIL���HOHNWURQLN� LP]DQÕQ� NDEXO� HGLOPHVL�� JHOLúPLú� ELOJL� WHNQRORMLOHULQLQ�NXOODQÕOPDVÕ��WHOLI�KDNODUÕQÕQ�NRUXQPDVÕ��HVQHN�ELU�|UJ�W�\DSÕVÕQÕQ�NXUXOPDVÕ��GR÷UX�P�úWHUL\H�RGDNODQÕODUDN�P�úWHUL�LOLúNLOHULQH�����GHUHFHOLN�ELU�YL]\RQOD�YH� W�P� \|QOHUL\OH� KDNLP� ROXQPDVÕ�� P�úWHUL� LoLQ� GH÷HU� \DUDWÕOPDVÕ�� P�úWHUL�DOÕúNDQOÕNODUÕQÕQ�YH�EHNOHQWLOHULQLQ�DQODúÕOPDVÕQD�\|QHOLN�SURDNWLI�YH�P�úWHUL�RGDNOÕ� SD]DU� DUDúWÕUPDODUÕ� \DSÕOPDVÕ�� EDúODQJÕoWD� �VW� \|QHWLPLQ� GHVWH÷LQLQ�DOÕQPDVÕ�� UHNDEHW� GXUXPXQXQ� EHOLUOHQPHVLQH� \|QHOLN� LúOHWPH� PRGHOL�JHOLúWLULOPHVL��YHUJLOHQGLUPH�YH�J�PU�N�LOH�LOJLOL�\DVDO�G�]HQOHPHOHU�YV���
�
���7h5.ø<(¶'(�(/(.7521ø.�7ø&$5(7�
7�UNL\H¶GH�WRSOXPXQ�LQWHUQHWOH�WDQÕúPDVÕ�oRN�\HQL�ROPDVÕQD�UD÷PHQ��LQWHUQHW�NXOODQÕPÕ�LoLQ�JHUHNOL�RODQ�WHNQRORMLN�DOW\DSÕQÕQ�V�UHNOL�JHOLúPHVL\OH���ONHPL]GH� GH� KHU� VHNW|UGH� LQWHUQHW� NXOODQÕPÕ� E�\�N� ELU� KÕ]OD�\D\JÕQODúPDNWDGÕU��*HQLú� NDSVDPOÕ� HOHNWURQLN� WLFDUHW� WDQÕPODUÕ� HVDV� DOÕQGÕ÷Õ�WDNGLUGH� 7�UNL\H¶GH� HOHNWURQLN� WLFDUHWLQ� LON� X\JXODPDVÕQÕQ� ����� \ÕOÕQGD�0HUNH]� %DQNDVÕ� LOH� EDQNDODU� DUDVÕQGD� EDúOD\DQ� (OHNWURQLN� )RQ� 7UDQVIHUL��()7�� ROGX÷X� J|U�OPHNWHGLU�� ����� \ÕOÕQGD� ø*(0(¶QLQ� �øKUDFDWÕ� *HOLúWLUPH�(W�W� 0HUNH]L��� 81&7$'� �%LUOHúPLú� 0LOOHWOHU� 7LFDUHW� YH� .DONÕQPD�.RQIHUDQVÕ�� WDUDIÕQGDQ� $QNDUD¶QÕQ� WLFDUHW� QRNWDVÕ� VHoLOPHVL� 7�UNL\H¶GH�HOHNWURQLN�WLFDUHWLQ�WHPHOOHUL�LoLQ�|QHPOL�ELU�DúDPD�RODUDN�GH÷HUOHQGLULOPLúWLU��$÷XVWRV�����¶GH�WRSODQDQ�%LOLP�YH�7HNQRORML�<�NVHN�.XUXOX��%7<.���DOGÕ÷Õ�ELU� NDUDUOD� HOHNWURQLN� WLFDUHW� D÷ÕQÕQ� NXUXOPDVÕQÕ� NDUDUD� ED÷ODPÕúWÕU�� 'DKD�VRQUD�� %LOLP� YH� 7HNQRORML� <�NVHN� .XUXOX� .DUDUÕ� oHUoHYHVLQGH� 7�UNL\H¶GH�HOHNWURQLN� WLFDUHW� \DVDO� DOW\DSÕVÕQÕ�ROXúWXUPDN�DPDFÕ\OD� ,QWHUQHW�hVW�.XUXOX�LOH�NDPX��|]HO�VHNW|U�YH��QLYHUVLWH�NDWÕOÕPFÕODUÕ� LOH�5HNDEHW�.XUXPX¶QXQ�GD�WHPVLOFL� EXOXQGXUGX÷X� (OHNWURQLN� 7LFDUHW� .RRUGLQDV\RQ� .XUXOX� �(7..��ROXúWXUXOPXúWXU���������� WDULKLQGH� LVH� 'Õú� 7LFDUHW� 0�VWHúDUOÕ÷ÕQFD� NRRUGLQH�HGLOHQ� HOHNWURQLN� WLFDUHW� dDOÕúPD� *UXEX� ROXúWXUXOPXúWXU�� %X� DoÕNODPDODU�ÕúÕ÷ÕQGD�� �ONHPL]GH� HOHNWURQLN� WLFDUHWLQ� G|UW� DúDPDGD� JHUoHNOHúWL÷LQL�V|\OHPHN� P�PN�QG�U�� ��� %LOJLVD\DU� D÷ODUÕ� �]HULQGHQ� ELOJL� YH� EHOJHOHULQ�GH÷LúLPL�����6LSDULú�YHUPH��IDWXUDODPD��V|]OHúPH�\DSPD��VLJRUWDODPD��QDNOL\H�YH� |GHPH� JLEL� LúOHPOHULQ� HOHNWURQLN� RUWDPD� DNWDUÕOPDVÕ�� ��� 6D\ÕVDO� LP]D\D�\D]ÕOÕ� LP]D� VWDW�V�� ND]DQGÕUÕOPDVÕ�� HOHNWURQLN� ND\ÕWODUÕQ� EHOJH� RODUDN� NDEXO�HGLOPHVL��Lo�YH�GÕú�WLFDUHW�PHY]XDWÕ��J�PU�N�PHY]XDWÕ�YH�HOHNWURQLN�RUWDPGD�YHUJLOHQGLUPH� JLEL� GHYOHWLQ� \HWNLOL� ROGX÷X� NRQXODUGD�� XOXVODUDUDVÕ�X\JXODPDODU�GD�GLNNDWH�DOÕQDUDN�\DVDO�G�]HQOHPHOHULQ�\DSÕOPDVÕ�YH���øQWHUQHW��]HULQGHQ�J�YHQOL�ELU�úHNLOGH�ELOJL�YH�EHOJH�GH÷LúLPLQLQ�VD÷ODQPDVÕ���

��� &2167$17,1,6'(6��(�³)URP�6WUDWHJ\�WR�H�6WUDWHJ\��/HVVRQV�IURP�7ZR�6XFFHVV�6WRULHV´��
+DQGERRN� RI� %XVLQHVV� 6WUDWHJ\�� 9RO���� 1R���� ������ V���������� '$5/,1*721�� D�J�H���
86/8��D�J�H���.(6(5��D�J�H��

���� �KWWS���ZZZ�ELOLVLPGXQ\DVL�QHW�WU�\D]L�DVS"VD\L �	\D]L ���!���������������
� �KWWS���ZZZ�ELOJL\RQHWLPL�RUJ�FP�SDJHV�PNOBJRV�SKS"QW ���!���������������
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øúOHWPHOHU� DUDVÕ� HOHNWURQLN� WLFDUHWLQ� \D\JÕQODúPDVÕ� \|Q�QGH� JHOLúHQ�G�Q\D� HNRQRPLN� H÷LOLPOHULQLQ �� �WHUVLQH�� 7�UNL\H¶GHNL� HOHNWURQLN� WLFDUHW�X\JXODPDODUÕ� \D\JÕQ� RODUDN� LúOHWPHGHQ�P�úWHUL\H� VDWÕú� ELoLPL\OH�JHUoHNOHúPHNWHGLU�� 7�UNL\H¶GH�� LúOHWPHGHQ�P�úWHUL\H� HOHNWURQLN� WLFDUHWH�\|QHOLN� RODUDN�� 0LJURV�� 3DúDEDKoH�� 7+<�� 6XSHURQOLQH� DOÕúYHULú� PHUNH]L��7HED�0DUNHW�YH�ED]Õ�EDQNDFÕOÕN�X\JXODPDODUÕ�JLEL�X\JXODPDODU�|UQHN�RODUDN�YHULOHELOLU��0LJURV¶XQ�LQWHUQHW��]HULQGHQ�SD]DUODPDVÕ�HQ�]RU�RODQ��U�QOHUGHQ�ELULVL� NDEXO� HGLOHQ� GRPDWHV� VDWÕúODUÕQÕQ� ����� \ÕOÕ� LWLEDUL\OH� D\OÕN� ��� WRQXQ��]HULQGH�ROPDVÕ�YH�<HPHNVHSHWL�FRP�DGOÕ�VLWHQLQ������\ÕOÕQGD����ELQ�ND\ÕWOÕ�P�úWHULVL\OH� �� PLO\RQ� �� FLUR� HOGH� HWPHVL� �ONHPL]LQ� HOHNWURQLN� WLFDUHW�NRQXVXQGD� |QHPOL� \RO� DOGÕ÷ÕQÕQ� J|VWHUJHOHUL� RODUDN� NDEXO� HGLOHELOLU�� gWH�\DQGDQ��'R÷Xú�2WRPRWLY�YH�9RONVZDJHQ¶ÕQ�RUWDN�SURMHVLQGH��7�UNL\H¶GH�YH�G�Q\DGD� LON� GHID� ELU� RWRPRELO�� SD]DUD� VDGHFH� LQWHUQHW� NDQDOÕ\OD� JLUPLúWLU��7�UNL\H¶GH� WDQÕQPD\DQ� YH� ED\LOHUGH� VDWÕOPD\DQ� /XSR�� \DOQÕ]FD� LQWHUQHWWHQ�DOÕQDELOPHNWHGLU�� 1HWZLVH�3UDNVLV� WDUDIÕQGDQ� ZHE� WDVDUÕPÕ� \DSÕODQ� YH�HOHNWURQLN� WLFDUHW� DOW\DSÕVÕ� SURJUDPODQDQ� VLWHGHQ�� ELU� \ÕO� LoLQGH� ���� /XSR�VDWÕOPÕúWÕU����
gWH� \DQGDQ�� 7�UNL\H¶GH� E�\�N� ILUPDODUGDQ� EDúODPDN� �]HUH� ELUoRN�úLUNHWLQ� WHGDULNoLOHUL� YH� ED\LOHUL� DUDVÕQGDNL� LúOHPOHUL� LQWHUQHWH� WDúÕPDODUÕ� YH�LúOHWPHOHU� DUDVÕ� HOHNWURQLN� WLFDUHWLQ� SDWODPDVÕ� EHNOHQPHNWHGLU�� hONHPL]GH��LúOHWPHGHQ�LúOHWPH\H� VDWÕú� PRGHOLQ� LON� |UQH÷LQL� $UoHOLN�� ED\LOHULQGHQ�VLSDULúOHULQL� LQWHUQHW� �]HULQGHQ� DOPD\D� EDúOD\DUDN� J|VWHUPLúWLU�� %DQNDODU� GD�LQWHUQHW��]HULQGHQ�YHUGLNOHUL�KL]PHWOHUL�KHU�JHoHQ�J�Q�JHOLúWLUHUHN�EX�NRQXGD�|QF�O�N� \DSPDNWDGÕUODU�� *DUDQWL� %DQNDVÕ�� 7�UNL\H¶GH� HOHNWURQLN� WLFDUHW�\DSPDN�LVWH\HQ�VDQDO�PD÷D]DODUD�HQ�\HQL�YH�HWNLQ�|GHPH�VLVWHPOHULQL�VXQDQ�WHN� EDQND� NRQXPXQGDGÕU� YH� NRQXGDNL� oDOÕúPDODUÕQÕ� V�UG�UPHNWHGLU� ���%XQXQOD� ELUOLNWH�� RWRPRWLY�� HOHNWURQLN�EH\D]� Hú\D�� ELOJL� WHNQRORMLOHUL�� YE��VHNW|UOHUGH� DQD� VDQD\L�\DQ� VDQD\L� YH� DQD� ILUPD�ED\L�VHUYLV� D÷Õ� DUDVÕQGDNL�WLFDUL� LúOHPOHUGH�� LúOHWPHGHQ�LúOHWPH\H� HOHNWURQLN� WLFDUHW� X\JXODPDODUÕQÕQ�KÕ]OD� DUWWÕ÷Õ� J|U�OPHNWHGLU�� gWH� \DQGDQ�� 7�UNL\H¶GH� KHQ�]� GHYOHWLQ� H�HNRQRPLGH�NDWÕOÕPÕ� oRN�G�ú�N� VHYL\HGHGLU��'HYOHW� LOH� LOJLOL� VDGHFH�*�PU�N�0�VWHúDUOÕ÷ÕQÕQ�� HOHNWURQLN� YHUL� GH÷LúLPL� SURMHVL� YH� 0DOL\H� %DNDQOÕ÷Õ�0XKDVHEDW� *HQHO� 0�G�UO�÷�¶QGH� \�U�W�OHQ� LQWUDQHW� �]HULQGHNL� oDOÕúPD�SURMHOHUL�|UQHN�J|VWHUHELOLU����
7�UNL\H¶GH� H�WLFDUHW� KDFPL� ����¶GH� ����� PLO\RQ� GRODU� RODUDN�JHUoHNOHúPLúWLU���������\ÕOÕ� LWLEDUL\OH�����PLO\DU�GRODU�FLYDUÕQGD�RODQ�RQOLQH�DOÕú�YHULúOHU�� ����� \ÕOÕQGD� ���� PLO\RQ� GRODUD� XODúPÕúWÕU� �� �%X� UDNDPÕQ�����¶GH� ���� PLO\RQ� GRODUOÕN� E�\�NO�÷H� XODúDFD÷Õ� WDKPLQ� HGLOPLúWLU� ���

���� (,'�� 5��� 0�� 758(0$1� YH� $�0�� $+0('�� ³%�%� ,QWHUQDWLRQDO� ,QWHUQHW� 0DUNHWLQJ�� $�
%HQFKPDUNLQJ�([HUFLVH´��%HQFKPDUNLQJ��$Q�,QWHUQDWLRQDO�-RXUQDO��9RO�����1R������������
V����������

���� �KWWS���ZZZ�ELOJL\RQHWLPL�RUJ�FP�SDJHV�PNOBJRV�SKS"QW ���!���������������
���� �KWWS���LQHW�WU�RUJ�WU�LQHWFRQI��ELOGLUL���GRF!���������������
���� �KWWS���ZZZ�LQWHUQHWKDIWDVL�RUJ�WU�KDIWD���FLJGHP�GRF!���������������
���� �KWWS���WU�ZLNLSHGLD�RUJ�ZLNL�(OHNWURQLNWLFDUHW!���������������
���� ³(OHNWURQLN�7LFDUHW�$UWÕ\RU �́��������KWWS���ZZZ�ZHE\RQHW�FRP�WXUNFH�KDEHUOHU�DVS["!���������������
���� $<',1�� 1��� ³����� <ÕOÕQGD� H�7LFDUHW� +DFPL� %�\�\HFHN´�� ������

KWWS���WXUN�LQWHUQHW�FRP�KDEHU�\D]LJRVWHU�SKS�"\D]LLG ��������������������
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hONHPL]GH�� LQWHUQHW� DOÕúYHULúOHULQGH� HQ� oRN� WHUFLK� HGLOHQ� �U�QOHU� DUDVÕQGD�HOHNWURQLN� DOHWOHU�� EH\D]� Hú\D�� ELOHW�� '9'�� NLWDS� YH� &'� \HU� DOPDNWDGÕU����7�UNL\H¶GH� NLWDS�� NDVHW�� &'�� oLoHN�� HOHNWURQLN�� JL\LP�� ELOJLVD\DU�� JÕGD�� YE���U�QOHULQ� LQWHUQHWWH� GR÷UXGDQ� P�úWHUL\H� VDWÕúÕQÕ� \DSDQ� VDQDO� PD÷D]D� VD\ÕVÕ����¶\L�DúPÕúWÕU�������\ÕOÕQGD�7�UNL\H¶GH��9326�LOH�\DSÕODQ�HOHNWURQLN�WLFDUHW�LúOHPOHUL�WXWDUÕ����������<7/�RODUDN�JHUoHNOHúPLúWLU����
gWH� \DQGDQ�� ����� \ÕOÕ� LWLEDUL\OH� �ONHPL]GHNL� HOHNWURQLN� WLFDUHW�X\JXODPDODUÕQD� EDNÕOGÕ÷ÕQGD�� ELOJLVD\DU� YH� LQWHUQHW� NXOODQÕFÕODUÕQÕQ�oR÷DOPDVÕ�� H�WLFDUHW� VLWHOHULQLQ� VD\ÕVÕQÕQ� DUWPDVÕ� YH� EXQODUÕQ� NXOODQÕFÕ�J�YHQOL÷LQH� E�\�N� |QHP� YHUPHOHUL�� EDúDUÕOÕ� YH� NROD\� NXOODQÕODELOLU� VLWH�WDVDUÕPODUÕQÕ� JHUoHNOHúWLUPLú� ROPDODUÕ�� DOÕúYHULúH� \HWHUOL� ]DPDQÕ� ROPD\DQ�NHVLPLQ� LQWHUQHW� �]HULQGHQ� WLFDUHWH� \|QHOPHVL�� H�WLFDUHWLQ� VXQGX÷X� IL\DW�DYDQWDMODUÕ��LQVDQODUÕQ�LQWHUQHW��]HULQGHQ��U�Q�YH�KL]PHW�VDWÕúÕ�JHUoHNOHúWLUHQ�úLUNHWOHUH� JHoWL÷LPL]� \ÕOODUD� RUDQOD� DUWÕN� GDKD� ID]OD� J�YHQPH\H� EDúODPDODUÕ��VHNW|UGH� \DúDQDQ� ROXPOX� JHOLúPHOHU� DUDVÕQGD� J|U�OP�úW�U�� ������� \ÕOÕQGD�7�UNL\H¶QLQ�HOHNWURQLN�WLFDUHW�KDFPL\OH�LOJLOL�\DSÕODQ�ELU�GH÷HUOHQGLUPHGH�LVH��oRN� N�o�N� E�WoHOL� H�WLFDUHW� VLWHOHUL� LOH� \�NVHN� KDFLPOL� Lú� KD\DOOHULQLQ�NXUXODPDGÕ÷Õ� YH� VDQDO� WLFDUHWLQ� GH� NXUXOXú� PDOL\HWLQLQ� YH� LúOHWPH�KDUFDPDODUÕQÕQ� ROGX÷XQXQ� JLULúLPFLOHUFH� DQODúÕOGÕ÷Õ� EHOLUWLOPLúWLU��� �$\UÕFD��HVDV� \HN�QX� ROXúWXUDQ� JÕGD�JL\LP�JD\ULPHQNXO�XODúÕP� VHNW|UOHUL� HOHNWURQLN�WLFDUHWWH� \RN� GHQHFHN� NDGDU� D]GÕU�� %D]Õ� EDúDUÕODU� GÕúÕQGD�� ELQOHUFH� VDQDO�JLULúLPOHU� KD\DO� NÕUÕNOÕ÷ÕQD� X÷UDPÕúWÕU��%DúDUÕVÕ]OÕ÷ÕQ� WHPHO� VHEHEL� D]� Lú� oRN�ND]DQo� G�ú�QFHVLQGHQ� oÕNPÕúWÕU�� hVWHOLN� ELU� GH� VDQDO� PD÷D]DODUÕQ� LúOHWPH�JLGHUOHUL�� KHVDED� X\PD\ÕQFD� ELUoR÷X� VDQDO� GHSRODUÕQD� NLOLW� YXUPDN� ]RUXQGD�NDOPÕúWÕU��'L÷HU�GLNNDW�oHNLFL�KXVXV�HOHNWURQLN�WLFDUHW�JLULúLPFLOHULQLQ�o|]�P�RUWDNODUÕQÕ�GR÷UX�VHoPH�NRQXVXQGDNL�KDWDODUÕGÕU����
7�UNL\H¶GH�E�\�N�úLUNHWOHULQ�QHUHGH\VH�WDPDPÕQÕQ�HOHNWURQLN�WLFDUHW��]HULQH� \DWÕUÕPODUÕQÕ� E�\�N� ELU� KÕ]OD� V�UG�UPHOHULQH� NDUúÕQ� .2%ø¶OHULQ� EX�DODQD� \|QHOLN� FLGGL� ELU� LOJLOHULQLQ� ROPDGÕ÷Õ� J|U�OPHNWHGLU�� %X� GXUXPXQ��7�UNL\H¶GHNL� .2%ø¶OHULQ� SURIHV\RQHO� \|QHWLP� DQOD\ÕúÕQÕQ� EHQLPVH\HPHPLú�DLOH� úLUNHWOHUL� ROPDVÕQGDQ� ND\QDNODQGÕ÷Õ� EHOLUWLOPHNWHGLU� �� �<DSÕODQ�DUDúWÕUPDODUGD���ONHPL]GHNL�.2%ø¶OHULQ�HOHNWURQLN�WLFDUHW�\|QHOLPL�|Q�QGHNL�HQJHOOHU��HOHNWURQLN�WLFDUHWLQ�|QHPLQLQ�KHQ�]�\HWHULQFH�DQODúÕOPDPÕú�ROPDVÕ��VÕQÕUOÕ� ELOJL� G�]H\L�� VD÷ODQDFDN� ID\GDQÕQ� EHOLUVL]OL÷L�� NXUXPVDOODúPDPD��JHOHQHNVHO�Lú�WXWXPODUÕ��LQVDQ�ND\QDNODUÕQGDNL�HNVLNOLN�YH�NXUXOXú�PDOL\HWOHUL�RODUDN� EHOLUOHQPLúWLU����*HQHO� RODUDN� EDNÕOGÕ÷ÕQGD�� �ONHPL]GHNL� .2%ø¶OHULQ�HOHNWURQLN�WLFDUHW�DoÕVÕQGDQ�NDUúÕODúWÕNODUÕ�VRUXQODU�LVH�úXQODUGÕU�������.�OW�UHO�VRUXQODU� �HNVLN� JLULúLPFLOLN�� \HUHOOLN�� OLVDQ�� GDQÕúPDQOÕN� KL]PHWOHULQH�

���� �KWWS���ZZZ�ZHE\RQHW�FRP!����������������
���� �KWWS���ZZZ�ENP�FRP�WU�LVWDWLVWLN�LQGH[�KWPO!�����������������
���� �KWWS���ZZZ�H�WLFDUHWPHUNH]L�QHW�����WHHWLFDUHWKDFPL�SKS!���������������
���� (�7LFDUHWWH� .|S�N� $OÕQGÕ�� ³*HUoHNOHúHFHN´� 3URMHOHU� +D\DW� %HNOL\RU�� ������������

�KWWS���ZZZ�ZHE\RQHW�FRP!������������������
���� (�7LFDUHWWH� .|S�N� $OÕQGÕ�� ³*HUoHNOHúHFHN´� 3URMHOHU� +D\DW� %HNOL\RU�� ������������

�KWWS���ZZZ�ZHE\RQHW�FRP!������������������
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EDúYXUPDGD� �UNHN� GDYUDQPD��� ��� 7HNQLN� VRUXQODU� �LQVDQ� ND\QDNODUÕQGDNL�\HWHUVL]OLN�� WHNQRORML\L� \|QHWHPHPHN��� ��� $OW\DSÕ� YH� dHYUHVHO� 6RUXQODU��ED÷ODQWÕ� SUREOHPOHUL�� VL\DVL� LVWLNUDUVÕ]OÕN� YH� J�YHQVL]OLN�� PLOOL� JHOLUGHNL�G�ú�NO�N��KXNXNL�PHY]XDW�HNVLNOLNOHUL��HPLU�NRPXWD�]LQFLUL�E�URNUDVL���
hONHPL]GH�� .2%ø¶OHUH� \|QHOLN� HOHNWURQLN� WLFDUHW� o|]�P�JLULúLPOHULQGHQ� ELULVL� LQWHUQHW� �]HULQGH� .2%ø¶OHUH� DLW� VDQDO� WRSOXOXNODU�ROXúWXUPDN� úHNOLQGH� .26*(%� �.�o�N� YH� 2UWD� gOoHNOL� 6DQD\L� *HOLúWLUPH�%DúNDQOÕ÷Õ��WDUDIÕQGDQ�1LVDQ�����¶GH�JHUoHNOHúWLUHQ�YH�WHNQRORML�úLUNHWOHULQLQ�GHVWHNOHGL÷L� .REL�QHW� SURMHVLGLU�� .REL�QHW�� .2%ø¶OHULQ� ELU� \DQGDQ� \HUHO�SD]DUODUGD� GLQDPLN� WDQÕWÕP� \DSDELOPHOHULQL�� \XUWGÕúÕQD� DoÕOPDODUÕQÕ� YH� $%�VWDQGDUWODUÕQGD� �UHWLP� \DSÕODELOPHVL� LoLQ� JHUHNOL� HQIRUPDV\RQD� HULúPHOHULQL�YH� \DEDQFÕ� ILUPDODUÕQ� 7�UNL\H¶GHNL� Lú� G�Q\DVÕ� YH� LúOHWPHOHU� KDNNÕQGD� ELOJL�VDKLEL�ROPDODUÕQÕ�VD÷ODPD\Õ�DPDoODPDNWDGÕU����
7�UNL\H¶GH� HOHNWURQLN� WLFDUHW� NRQXVXQGD� JHOLúPHOHU�� DOW\DSÕQÕQ�WDPDPODQPDVÕ�� 7�UNoH� LoHULNOL� VLWHOHULQ� VD\ÕVÕQGDNL� DUWÕú�� |GHPH�DOW\DSÕODUÕQÕQ� YH� KXNXNXQXQ� ROXúPDVÕ�� |]HOOLNOH� GH� E�\�N� JUXSODUÕQ� PHG\D�NDPSDQ\DODUÕQÕQ� DUWPDVÕ� LOH� LQWHUQHW� NXOODQÕPÕQGD� YH� H�WLFDUHWWH� SDWODPD\D�QHGHQ�RODELOHFHNWLU���
�
���6$1$/�25*$1ø=$6<21/$5�
*�Q�P�]GH��LúOHWPHOHULQ�ELOJL�WHNQRORMLVL�SODWIRUPODUÕQGD�\�NVHN�ELU�YHULPOLOLN�HOGH�HGHUHN�YH�HOHNWURQLN�WLFDUHW�\DSDUDN�NDU�HOGH�HGHELOPHOHUL�YH�SHUIRUPDQVODUÕQÕ� L\LOHúWLUHELOPHOHUL� LoLQ�� VWDQGDUWODUÕQÕ�� \|QHWLP�X\JXODPDODUÕQÕ�� VWUDWHMLOHULQL�� ND\QDNODUÕQÕ� YH� |UJ�W� \DSÕODUÕQÕ� ELOJL� YH�WHNQRORML� oD÷ÕQD� |]J�� \DNODúÕPODU� oHUoHYHVLQGH� J|]GHQ� JHoLUPHOHUL� YH�GH÷LúLPL� V�UHNOL� \|QHWPHOHUL� JHUHNPHNWHGLU�� <HQL� HNRQRPLQLQ� \HQL� |UJ�W�\DSÕODUÕ� V�UHo�RGDNOÕ� VDQDO�RUJDQL]DV\RQ�\DSÕODUÕ�RODFDNWÕU��/LWHUDW�UGH�VDQDO�RUJDQL]DV\RQ� NDYUDPÕ� LOH� LOJLOL� IDUNOÕ� WDQÕPODQPDODU� \DSÕOPDNWDGÕU� �� %X�oDOÕúPD� NDSVDPÕQGD�� VDQDO� RUJDQL]DV\RQODU�� GH÷LúLN� FR÷UDIL� E|OJHOHUGHNL�ED÷ÕPVÕ]�LúOHWPHOHULQ�EHOLUOL�SL\DVD�IÕUVDWODUÕQÕ�GH÷HUOHQGLUPHN�YH\D�EHOLUOL�ELU�KHGHIH� XODúPDN� LoLQ� JHoLFL� YH\D� V�UHNOL� RODUDN� KÕ]OÕ� ELU� úHNLOGH� ELU� DUD\D�JHOHUHN�LúELUOL÷L�\DSPDODUÕ�YH�ND\QDNODUÕQÕ�ELUOHúWLUPHOHUL��HOHNWURQLN�LOHWLúLP�WHNQRORMLOHUL� LOH� ELUELUOHULQH� ED÷ODQPDODUÕ�� V�UHNOL� KDEHUOHúPH� LoLQGH�EXOXQPDODUÕ�� oDOÕúPDODUÕQÕ� NRRUGLQH� HGHUHN� X\XPOX� KDOH� JHOPHOHUL� YH�P�úWHULOHULQH��U�Q�YH�KL]PHW�VXQPDODUÕ�úHNOLQGH�RODUDN�WDQÕPODQDELOLU��%XQD�J|UH��VDQDO�RUJDQL]DV\RQODU�WHPHO�\HWHQHNOHULQ��ND\QDNODUÕQ�YH�P�úWHUL�SD]DU�IÕUVDWODUÕQÕQ�ELU�DUD\D�JHWLUGL÷L�ELU�\DSÕGÕU����

���� �KWWS���ZZZ�ELOJL\RQHWLPL�RUJ�FP�SDJHV�PNOBJRV�SKS"QW ���!���������������
���� &$0$5,1+$�0$726�� /�0��� +�� $)6$50$1(6+� YH� 0�� 2//$6�� 9LUWXDO�

2UJDQL]DWLRQV��6\VWHPV�DQG�3UDFWLFHV��6SULQJHU��������.2d(/��7���øúOHWPH�<|QHWLFLOL÷L��
���%DVÕ��$UÕNDQ�%D�<D\�'D÷��/WG��ùWL���øVWDQEXO��������V������02:6+2:,7=��$���³9LUWXDO�
2UJDQL]DWLRQ´��&RPPXQLFDWLRQV�RI�WKH�$&0��9RO�����1R����������V���������

���� /,8��.���9LUWXDO��'LVWULEXWHG�DQG�)OH[LEOH�2UJDQL]DWLRQV��6WXGLHV�LQ�2UJDQL]DWLRQDO�6HPLWLFV��
6SULQJHU��������&2//,16��3���9LUWXDO�DQG�1HWZRUNHG�2UJDQL]DWLRQV��&DSVWRQH����������
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6DQDO� RUJDQL]DV\RQ� \DSÕVÕ� �o� ER\XWOX� ELU� PRGHOGHQ� ROXúPDNWDGÕU��%X� ER\XWODU��PRG�OHUOLN�� KHWHURMHQOLN� YH� VLEHU� \D\ÕOÕPGÕU�� %XQD� J|UH�� VDQDO�ELU�RUJDQL]DV\RQ��P�úWHUL�RGDNOÕ�V�UHoOHUH�RGDNODQPD\Õ�VD÷OD\DQ��PHUNH]NDo�NDUDU� DOPD� \HWHQH÷LQH� YH� VRUXPOXOX÷XQD� VDKLS�� IDUNOÕ� \DVDO� NXUXOXúODUD� DLW�RODELOHQ�YH�NHQGLOHULQH� DNWLI� GHYUHGLOHELOHQ��ROGXNoD�N�o�N�YH� \|QHWLOHELOHQ�ELULPOHUGHQ� ROXúPDNWDGÕU�� %LULPOHULQ� J�o� YH� \HWHQHNOHULQL� J|]� |Q�QGH�EXOXQGXUDUDN�� IDUNOÕ� IDNDW� WDPDPOD\ÕFÕ� SHUIRUPDQV� SURILOLQH� VDKLS� ROPDVÕ�VDQDO� RUJDQL]DV\RQODUÕQ� KHWHURMHQOLN� ER\XWX� LOH� LOJLOLGLU�� 6RQ� RODUDN�� VDQDO�RUJDQL]DV\RQ� ELULPOHUL�� \HQLGHQ� \DSÕODQGÕUÕOPDODUÕQÕQ� ELU� VRQXFX� RODUDN��]DPDQD� YH� VLEHU� RUWDPD� \D\ÕOPÕúODUGÕU�� 6DQDO� RUJDQL]DV\RQXQ� VÕQÕUODUÕQÕ�J|VWHUPHN� LoLQ� EX� \DSÕ� LoLQGH� \HU� DODQ� DNW|UOHU� DUDVÕQGDNL� LOLúNLOHULQ�ER\XWODUÕQÕQ� RUWD\D� NRQPDVÕ� JHUHNLU�� 6KDR� YG��� JHOLúWLUGL÷L� PRGHOGH� VDQDO�RUJDQL]DV\RQODUGDNL� DNW|UOHUL�� RUWDN� KHGHI�� \�NVHN� G�]H\GH� J�YHQ�� JHoLFL�LúELUOLNOHUL� \DUDWPD� \HWHQH÷L� YH� ELOJL�LOHWLúLP� WHNQRORMLOHUL� ER\XWODUÕQÕQ� ELU�DUDGD�WXWWX÷XQX�EHOLUWPHNWHGLU����
����6DQDO�2UJDQL]DV\RQODUÕQ�2UWD\D�dÕNÕú�1HGHQOHUL��
øúOHWPHOHULQ� VDQDO� RUJDQL]DV\RQODUÕ� ROXúWXUPDODUÕQD� QHGHQ� RODQ�JHOLúPHOHUGHQ� ED]ÕODUÕ�� LQWHUQHW� NXOODQÕPÕQÕQ� \D\ÕOPDVÕ�� úHEHNHOHúPH� YH�ELUELULQH�ED÷OÕOÕN�� HVQHNOLN� LKWL\DFÕ�� VDQDO�RODUDN�SD]DUODQDELOHQ�ELOJL� WDEDQOÕ��U�QOHULQ�KL]PHWOHULQ� RUWD\D� oÕNPDVÕ�� SD]DUODUÕQ� YH� ND\QDNODUÕQ�N�UHVHOOHúPHVL�� GH÷LúHQ� UHNDEHW�NRúXOODUÕ� RODUDN� VÕUDODQDELOLU��%X�oDOÕúPDGD��VDQDO�RUJDQL]DV\RQODUÕQ�RUWD\D�oÕNÕúÕQÕQ���DQD�QHGHQL�LQFHOHQHFHNWLU��
��� (VQHNOLN�� øúOHWPHOHULQ�� oHYUHVHO� GH÷LúLPOHUH� YH� \HQL� SD]DU�IÕUVDWODUÕQD�YH�P�úWHUL�WDOHSOHULQH�KHPHQ�FHYDS�YHUHELOHFHN�HVQHN�ELU�\DSÕ\D�VDKLS� RODELOPHN� LoLQ� HQ� L\L� ROGXNODUÕ� DODQODUD� \R÷XQODúWÕNODUÕ� YH� GL÷HU�LúOHWPHOHUOH� LúELUOL÷L� \DSDUDN�� KHU� |UJ�W�Q� HQ� L\L� ROGX÷X� DODQGD� NDWNÕGD�EXOXQGXNODUÕ�VDQDO�RUJDQL]DV\RQODUÕ�ROXúWXUGXNODUÕ�J|U�OPHNWHGLU���
��� 9HULPOLOLN�� øúOHWPHOHU� VDQDO� RUJDQL]DV\RQODUGD� PDOL\HWOHUL��\HWHQHNOHUL� YH� ND\QDNODUÕ� RUWDNODUÕ� LOH� SD\ODúDUDN� IDDOL\HWOHUL� ELUOLNWH� \HULQH�JHWLUGLNOHULQGH� |OoHN� HNRQRPLVLQGHQ� YH� X]PDQOÕ÷ÕQ� DYDQWDMÕQGDQ� GDKD� L\L�\DUDUODQPDNWD�YH�|UJ�WVHO�YHULPOLOLNOHULQL�DUWÕUPDNWDGÕUODU����%XQXQOD�ELUOLNWH��ULVNLQ�GD÷ÕWÕOPDVÕQÕ�VD÷OD\DUDN��ULVNH�YH�UDNLSOHULQ�J�oO��\|QOHULQH�NDUúÕ�RODQ�GX\DUOÕOÕNODUÕQÕ�D]DOWPDNWDGÕUODU����
�����6DQDO�2UJDQL]DV\RQ�7�UOHUL�
6DQDO� NHOLPHVLQLQ� OLWHUDW�UGHNL� DQODPÕQD� GD\DQDUDN� VDQDO�RUJDQL]DV\RQ� W�UOHUL� LNL\H� D\UÕODELOLU� �� ���� 'HQJHOL� VDQDO� RUJDQL]DV\RQODU��gUJ�WOHU� DUDVÕ� LúELUOL÷LQLQ� D]� YH\D� oRN� V�UHNOL� |]HOOLN� WDúÕGÕ÷Õ� YH� ULVN� YH�VDKLSOL÷LQ� LúOHWPHOHUH� GD÷ÕWÕOGÕ÷Õ� VDQDO� RUJDQL]DV\RQODUD�� ³GHQJHOL� VDQDO�

���� 6+$2��<�3��6�<��/,$2�YH�+�4��:$1*��³$�0RGHO�RI�9LUWXDO�2UJDQL]DWLRQV´��-RXUQDO�RI�
,QIRUPDWLRQ�6FLHQFH��9RO�����1R����������V�����������

���� 75$9,&$��%���³9LUWXDO�2UJDQL]DWLRQ�DQG�(OHFWURQLF�&RPPHUFH´��$&0�6LJPLV�'DWDEDVH��
��������6XPPHU��������V����������

���� *5$%2:6.,��0��YH�5REHUWV��.�+���³5LVN�0LWLJDWLRQ�LQ�9LUWXDO�2UJDQL]DWLRQV´��-RXUQDO�RI�
&RPSXWH�0HGLDWHG�&RPPXQLFDWLRQ��9RO����1R����������-$16(1��D�J�H��

���� %8/7-(�� 5�� YH� -�9�� :,-.�� ³7D[RQRP\� RI� 9LUWXDO� 2UJDQL]DWLRQV�� %DVHG� RQ� 'HILQLWLRQV��
&KDUDFWHULVWLFV�DQG�7\SRORJ\´��.31�5HVHDUFK��1HWKHUODQGV��������
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RUJDQL]DV\RQODU´� GHQLU� �� �'HQJHOL� VDQDO� RUJDQL]DV\RQ� \DSÕVÕQGD�� NULWLN�JLUGLOHULQ� LVWHQLOHQ� ]DPDQ� YH� QLWHOLNWH� HOGH� HGLOHELOPHVL� LoLQ� ELUD\D� JHOHQ�LúOHWPHOHU�� OLGHU� NRQXPXQGD� RODQ� LúOHWPHQLQ� JHUoHNOHúWLUGL÷L� NRRUGLQDV\RQ�LoLQGH� oDOÕúÕUODU�� ��� 'LQDPLN� VDQDO� RUJDQL]DV\RQODU�� 'LQDPLN� VDQDO�RUJDQL]DV\RQODUGD�� úHEHNHQLQ�GDKD� oRN� V�UHNOL� |]HOOLN� HOGH� HWPHVL�P�PN�Q�ROPDVÕQD� UD÷PHQ�� SD\ODúÕPOÕ� OLGHUOLN� oHUoHYHVLQGH� ³JHoLFL� LúELUOL÷L´� LOLúNLVL�V|]� NRQXVXGXU�� 'LQDPLN� úHEHNHGH�� KHU� ELUL� EHOLUOL� ELU� NRQXGD� X]PDQODúPÕú�ED÷ÕPVÕ]� LúOHWPHOHU�� NHQGL� KHGHI� YH� oÕNDUODUÕ� GR÷UXOWXVXQGD�� ELU� P�úWHULQLQ�JHoLFL� ELU� WDOHELQL� NDUúÕODPDN� YH� ELU� �U�Q��KL]PHWL� JHOLúWLUHUHN� SD]DUD�JHWLUPHN�LoLQ�ELOJLOHULQL�YH�EHFHULOHULQL�SD\ODúPDNWDGÕUODU��'LQDPLN�úHEHNHGH�\HU� DODQ� LúOHWPHOHU� DUDVÕQGDNL� LOLúNLOHU�� PHUNH]L� ELU� SODQ� YH� NRRUGLQDV\RQD�J|UH�GH÷LO��SD]DU�PHNDQL]PDVÕQD�J|UH�ROXúPDNWD�YH�X]XQ�G|QHPOL�J�YHQGHQ�GDKD�oRN�IÕUVDWoÕOÕ÷D�GD\DQPDNWDGÕU��'LQDPLN�\DSÕGD��úHEHNHGHNL�RUWDNODU�ELU�RUJDQL]DW|U� LúOHWPHQLQ� NRRUGLQDV\RQX� DOWÕQGD� oDOÕúÕUODU�� 7DEOR� �¶GH�� oHúLWOL�XQVXUODU� DoÕVÕQGDQ� VDQDO� RUJDQL]DV\RQ� W�UOHUL� DUDVÕQGDNL� IDUNODU�J|U�QPHNWHGLU�� 3DOPHU� YH� 6SHLHU�� VDQDO� RUJDQL]DV\RQODUÕQ� DUWDQ� ELU� úHNLOGH�GHQJHOL� ELU� RUJDQL]DV\RQ� PRGHOL� RODUDN� ROXúWXUXOGXNODUÕQÕ� YH� SD]DU�IÕUVDWODUÕQD� FHYDS� YHUPHN� LoLQ� JHoLFL� RODUDN� WDVDUODQPDGÕNODUÕQÕ�EHOLUWPHNWHGLUOHU� �� �$QFDN�� OLWHUDW�UGH� VDQDO� RUJDQL]DV\RQODUOD� LOJLOL�WDQÕPODUÕQ�oR÷XQOX÷XQGD��GLQDPLN�VDQDO�RUJDQL]DV\RQ�\DSÕODUÕQÕQ�|]HOOLNOHUL�\HU� DOPDNWDGÕU��+DQJL� W�UGHQ� ROXUVD� ROVXQ�� VDQDO� RUJDQL]DV\RQODUÕQ� ELOJL� YH�LOHWLúLP� WHNQRORMLOHULQH� GD\DQGÕNODUÕ� YH� IDDOL\HWOHULQL� \HULQH� JHWLULUNHQ�LQWHUQHWH�ED÷OÕ�ROGXNODUÕ�XQXWXOPDPDOÕGÕU���
7DEOR����6DQDO�2UJDQL]DV\RQ�7�UOHUL�$UDVÕQGDNL�)DUNODU�

� 'HQJHOL�6DQDO�2UJDQL]DV\RQODU� 'LQDPLN�6DQDO�2UJDQL]DV\RQODU�
øúELUOL÷LQLQ�6�UHVL� 6�UHNOL� *HoLFL�
6ÕQÕUODU� $oÕNoD�WDQÕPODQPÕú� %HOLUVL]�GH÷LúNHQ�
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%LOJL�YH�øOHWLúLP�
7HNQRORMLOHULQLQ�
.XOODQÕPÕ�

3D\ODúÕOPÕú�DOW\DSÕ��JUXS�LoLQ�
GRQDQÕP��:$1V��X]DNWDQ���

3D]DUODPD�YH�GD÷ÕWÕP�NDQDOÕ��IL]LNVHO�
DOW\DSÕQÕQ�\HQLGHQ�NXUXOPDVÕ��:HE��

øQWUDQHW��
7HPHO�2UWDNODU� %HOOL�� %HOOL�GH÷LO��
<DSÕ� /LGHU�LúOHWPH�YDU� 2UJDQL]DW|U�LúOHWPH��EURNHU��YDU��/LGHUOLN�

SD\ODúÕOÕU�
dDOÕúPD�0DQWÕ÷Õ� %LU�OLGHU�RUJDQL]DV\RQ��GH÷LúLN�

RUJDQL]DV\RQODUOD�SD]DUD�GD\DOÕ�
LOLúNLOHU�NXUDU�

7DPDPÕ�ED÷ÕPVÕ]�RUJDQL]DV\RQODU��V�UHNOL�
YH\D�JHoLFL�LOLúNLOHUOH�EHOLUOL�GH÷HUOHUL�
\DUDWPDN��]HUH�ELU�DUD\D�JHOLUOHU�

øúOHWPHOHU�DUDVÕ��
øOLúNLOHU�

(PLU�NRPXWD�]LQFLUL��OLGHU�
LúOHWPHQLQ�PHUNH]L�SODQ�YH�

NRRUGLQDV\RQX�

3L\DVD�PHNDQL]PDVÕQD�J|UH�RUJDQL]DW|U�
LúOHWPHQLQ�NRRUGLQDV\RQX��

h\HOLN� 7LSLN�RODUDN�GDKD�N�o�N��IDNDW�
D\DUODQDELOLU�

7LSLN�RODUDN�GDKD�E�\�N�

0LV\RQ� dDOÕúDQ�ELU�|UJ�W�RODUDN�W�P�
IRQNVL\RQODU�YH�WDP�IRQNVL\RQHOOLN�

3D]DU�IÕUVDWÕQD�FHYDS�YHUPHN�LoLQ�ELUoRN�
IRQNVL\RQXQ�IDUNOÕ�LúOHWPHOHUFH�

�VWOHQLOPHVL�
.D\QDN�� %8/7-(�� 5�� YH� -�9�� :,-.�� ³7D[RQRP\� RI� 9LUWXDO� 2UJDQL]DWLRQV�� %DVHG� RQ�
'HILQLWLRQV��&KDUDFWHULVWLFV�DQG�7\SRORJ\´��.31�5HVHDUFK��1HWKHUODQGV��������.2d(/��V������
�

���� 3$/0(5��-�:��YH�&��63(,(5���������³$�7\SRORJ\�RI�9LUWXDO�2UJDQL]DWLRQV��$Q�(PSLULFDO�
6WXG\´��3URFHHGLQJV�RI�WKH�$VVRFLDWLRQ�IRU�,QIRUPDWLRQ�6\VWHPV�$PHULFDQ�&RQIHUHQFH���

���� 3$/0(5�9(�63(,(5��D�J�H��
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����(/(.7521ø.� 7ø&$5(7ø1� 6$1$/� 25*$1ø=$6<21/$5'$�� 8<*8/$10$6,�
øQWHUQHWOH� ELUOLNWH� RUWD\D� oÕNDQ� VDQDO� RUJDQL]DV\RQ� \DSÕVÕ� YH�SD]DUODPD� DQOD\ÕúÕ�� úLUNHWOHU� DUDVÕ� WLFDUHWH���YH� P�úWHULOHUH� \|QHOLN� VDWÕúODUD�IDUNOÕ�ELU�ER\XW�ND]DQGÕUPÕú�YH�NODVLN�SD]DU�\|QWHPOHULQGH�IL]LNVHO�DUDoODUOD�\DSÕODQ�DOÕú�VDWÕú�LúOHPOHUL�VDQDO�RUWDPD�ND\PÕú��E|\OHFH�W�P�WLFDUL�LOLúNLOHUGH�ELU� G|Q�ú�P� V|]�NRQXVX�ROPXú� YH� HOHNWURQLN� WLFDUHW�RUWD\D� oÕNPÕúWÕU��6DQDO�RUJDQL]DV\RQODU�� WLFDUL� IDDOL\HWOHULQL� W�P�\OH� LQWHUQHW� WHNQRORMLVL� �]HULQGHQ�\DSPDNWD� YH� P�úWHULOHULQH� EX� úHNLOGH� XODúPDNWDGÕUODU�� %DúND� ELU� GH\LúOH��LúOHWPHOHU� HOHNWURQLN� WLFDUHW� \DSPDN� LoLQ� VDQDO� RUJDQL]DV\RQODUÕ�ROXúWXUPDNWDGÕUODU��<DSÕODQ�DUDúWÕUPDODU��HOHNWURQLN�WLFDUHW�\DSDQ�LúOHWPHOHULQ�RUWDN� |]HOOLNOHUH� VDKLS� ROGXNODUÕQÕ� RUWD\D� NR\PDNWDGÕU� �� �gWH� WDQGDQ��HOHNWURQLN�WLFDUHW�\DSDQ�VDQDO�RUJDQL]DV\RQODU�úX�úHNLOGH�VÕQÕIODQGÕUÕODELOLU���
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����� (OHNWURQLN� 7LFDUHW� YH� 6DQDO� 2UJDQL]DV\RQ� 7�UOHUL�� $UDVÕQGDNL�øOLúNL���
%X�PDNDOHGH�� VDQDO� RUJDQL]DV\RQ� W�UOHUL� LOH� HOHNWURQLN� WLFDUHWLQ� LNL�WHPHO� IRQNVL\RQX� DUDVÕQGDNL� LOLúNL�� 7DEOR� �¶GH� J|U�OG�÷�� JLEL�� LúOHWPHQLQ�DPDoODUÕ�GR÷UXOWXVXQGD�HOH�DOÕQDUDN�DúD÷ÕGDNL�úHNLOGH�LQFHOHQHELOLU���
��� %DNÕú� $oÕVÕ� øúOHWPH� \|QHWLFLOHULQLQ�� VDQDO� �U�QOHULQ� YH\D�KL]PHWOHULQ�GD÷ÕWÕPÕQGD�DOWHUQDWLI�ELU�GD÷ÕWÕP�NDQDOÕ�RODUDN�HOHNWURQLN�WLFDUHWL�NXOODQPD�NDUDUÕ�YHULUNHQ�oR÷X�]DPDQ�³YHULPOLOLN´�|Oo�W�Q��GLNNDWH�DOGÕNODUÕ�J|U�OPHNWHGLU�� %X� QRNWDGDQ� KDUHNHWOH� VDQDO� ELU� RUJDQL]DV\RQXQ�� HOHNWURQLN�WLFDUHWLQ� GD÷ÕWÕP� NDQDOÕ� IRQNVL\RQXQGDQ� \DUDODQDUDN� YHULPOLOL÷L� DUWÕUPDN�LVWHPHVL� GXUXPXQGD�� GHQJHOL� VDQDO� RUJDQL]DV\RQ� \DSÕVÕQD� VDKLS� ROPDVÕ�JHUHNWL÷L� V|\OHQHELOLU�� d�QN�� GHQJHOL� VDQDO� RUJDQL]DV\RQODU�� �U�Q� YH�KL]PHWOHULQ�GD÷ÕWÕPÕQÕ� HWNLOL� ELU� WDU]GD�\DSDELOPH\L� DPDoODPDNWDGÕUODU����%X�DPDo� GR÷UXOWXVXQGD�� GHQJHOL� VDQDO� RUJDQL]DV\RQODUGDNL� W�P� JUXSODU�DUDVÕQGDNL� LOLúNLOHU� LQWHUQHW�DUDFÕOÕ÷Õ\OD�G�]HQOHQPHNWH�YH� LúOHWPHOHU��U�Q�YH�KL]PHWOHULQLQ� GD÷ÕWÕPÕ� LoLQ� HOHNWURQLN� WLFDUHW� \DSPDNWDGÕUODU�� %2/�� 'HOO��%0:� YH� $PD]RQ�FRP� JLEL�� ZHE� WDEDQOÕ� VDQDO� RUJDQL]DV\RQODU� EX�X\JXODPDODUD�P�NHPPHO�|UQHNOHUGLU����
���%DNÕú�$oÕVÕ� %D]Õ�LúOHWPHOHU�EHOLUOL�LKWL\DoODUÕ�EHOLUOHPHN�YH�KHGHI�P�úWHUL� JUXEXQD� KL]PHW� HWPHN� LoLQ� GL÷HU� LúOHWPHOHUOH� LúELUOL÷LQH� \|QHOHUHN�HOHNWURQLN�WLFDUHWL�³SD]DU\HUL´�RODUDN�NXOODQPDNWDGÕUODU��%XQD�J|UH��HVQHNOL÷H�YH�\HQLOL÷H�\|QHOHQ�úLUNHWOHU��GLQDPLN�VDQDO�RUJDQL]DV\RQODU�ROXúWXUPDNWD�YH�HOHNWURQLN� WLFDUHWLQ� SD]DU\HUL� IRQNVL\RQXQGDQ� \DUDUODQPDNWDGÕUODU�� %|\OHFH��H�WLFDUHW� \DSDQ� GLQDPLN� VDQDO� RUJDQL]DV\RQODU�� P�úWHULOHULQLQ� ILNLUOHULQL� YH�G�ú�QFHOHULQL� VDQDO� WRSOXOXNODU� DUDFÕOÕ÷Õ\OD� GH÷HUOHQGLUHELOPHNWH�� LQWHUQHW�DUDFÕOÕ÷Õ\OD� |QHULOHUGH� EXOXQDELOPHNWH� YH� HOHNWURQLN� RODUDN� \HQL� �U�Q� YH�KL]PHWOHU� JHOLúWLUHELOPHNWHGLU�� (VQHNOLN� YH� \HQLOL÷H� \|QHOHQ� GLQDPLN� VDQDO�RUJDQL]DV\RQ� W�U�QH��/LQX[�RSHUDV\RQ�VLVWHPLQLQ�JHOLúWLULOPHVL�|UQHN�RODUDN�J|VWHULOHELOLU��%X�X\JXODPDGD��SD]DU\HUL�RODUDN�HOHNWURQLN�WLFDUHW�NXOODQÕOPÕú�YH�LOJLOL�JUXSODU�LQWHUQHW�DUDFÕOÕ÷Õ\OD�VDQDO�RUWDPGD�ELU�DUD\D�JHOHUHN��ELQOHUFH�J|Q�OO��X]PDQÕQ�NDWÕOÕPÕ\OD�HúL�J|U�OPHPLú�ELU�NDOLWHQLQ�FDQODQGÕUÕOPDVÕ�V|]�NRQXVX�ROPXúWXU����
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(OHNWURQLN� WLFDUHW� LOH� VDQDO� RUJDQL]DV\RQODU� DUDVÕQGDNL� LOLúNL� LON�EDNÕúWD� VWDWLN� RODUDN� J|U�OHELOLU�� 6DQDO� RUJDQL]DV\RQODU�� HOHNWURQLN� WLFDUHWLQ�EHOLUOL� ELU� IRQNVL\RQXQX� VHoHUOHU� YH� RQX� X\JXODUODU�� $QFDN�� EXUDGD�YXUJXODQPDN� LVWHQHQ� NRQX�� VDQDO� RUJDQL]DV\RQ� úHEHNHOHULQLQ� GLQDPLN�RODELOHFH÷L� JLEL� GHQJHOL�VDELW� |]HOOLNOHU� GH� WDúÕ\DELOHFH÷LGLU�� gUQH÷LQ�� 'HOO�úHEHNHVL� WHGDULNoLOHUL\OH� V�UHNOL� LOLúNLOHU� LoLQGH� RODUDN� GHQJHOL� VDQDO�RUJDQL]DV\RQ�W�U�Q��NDUDNWHUL]H�HGHUNHQ��D\QÕ�]DPDQGD��RUWDNODUÕ�LOH�ELUOLNWH�\HQL�ILNLUOHU���U�QOHU�KL]PHWOHU�JHOLúWLUPHN�LoLQ�\HQL�JHoLFL�úHEHNHOHU�NXUDUDN�GLQDPLN�VDQDO�RUJDQL]DV\RQ�|]HOOLNOHULQH�GH�VDKLS�ROPDNWDGÕUODU��%XQD�J|UH��VDQDO� ELU� RUJDQL]DV\RQ� RODUDN� 'HOO¶GH� H�WLFDUHWLQ� LNL� WHPHO� IRQNVL\RQXQXQ�D\QÕ� DQGD� JHUoHNOHúWLULOGL÷L� J|U�OPHNWHGLU�� %LU� \DQGD�� 3&¶OHU� LQWHUQHW�DUDFÕOÕ÷Õ\OD� VDWÕOPDNWDGÕU� �GD÷ÕWÕP� NDQDOÕ� IRQNVL\RQX��� GL÷HU� \DQGDQ���WHGDULNoLOHU�LOH�PHYFXW�YH�JHOHFHNWHNL�P�úWHULOHUL��|UQH÷LQ��|QHULGH�EXOXQPDN�YH� ELOJL� DOÕú�YHULúL� \DSPDN� DPDFÕ\OD�� ELU� DUD\D� JHWLUPHN� LoLQ� H�WLFDUHW�DUDoODUÕQGDQ�LQWHUQHW�\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU��SD]DU\HUL�IRQNVL\RQX����
8\JXODPDGD�� HOHNWURQLN� WLFDUHWLQ� GD÷ÕWÕP� NDQDOÕ� RODUDN�NXOODQÕOPDVÕQGDQ�GDKD�oRN�SD]DU\HUL�RODUDN�NXOODQÕOPDVÕQD�GR÷UX�|QHPOL�ELU�GH÷LúLP� ROGX÷X� J|U�OPHNWHGLU�� 6DQDO� RUJDQL]DV\RQODUÕQ� GD� EDúODQJÕoWD�HOHNWURQLN� WLFDUHWL� DOWHUQDWLI�HN� ELU� GD÷ÕWÕP� NDQDOÕ� RODUDN� G�ú�QPHOHULQH�NDUúÕQ�� \DNÕQ� ELU� ]DPDQGD�� HOHNWURQLN� WLFDUHWLQ� ³SD]DU\HUL´� IRQNVL\RQXQXQ�DYDQWDMODUÕQÕ�NHúIHGHFHNOHUL�EHOLUWLOPHNWHGLU����$QFDN�� LúOHWPHOHULQ�HOHNWURQLN�WLFDUHWL�� ELU� SD]DU\HUL� RODUDN� NXOODQDELOPHOHUL� LoLQ� HWNLOL� ELU� DOW\DSÕ�ROXúWXUPDODUÕ� YH� HOHNWURQLN� GD÷ÕWÕP� NDQDOODUÕQÕ� RUWD\D� NR\PDODUÕ�JHUHNPHNWHGLU��(VQHN�YH�GLQDPLN�LúOHWPHOHU��HOHNWURQLN�SD]DU\HUL�VLVWHPLQGH��WLSLN� RODUDN� IL\DWODQGÕUPD� YH� �U�Q� |]HOOLNOHULQLQ� LOHWLOPHVLQGHQ� oRN� GDKD�GH÷HUOL� |]HOOLNOHU� VXQPDNWDGÕUODU�� $QFDN�� GHQJHOL� VDQDO� RUJDQL]DV\RQ� \DSÕVÕ�LoLQGH� \HU� DODQ� LúOHWPHOHU�� HOHNWURQLN� WLFDUHWLQ� SD]DU\HUL� IRQNVL\RQXQGDQ�\DUDUODQDELOPHN�LoLQ�GLQDPLN�ELU�VDQDO�RUJDQL]DV\RQ�JHUHNWL÷LQL�YH�EX�LúL�WHN�EDúODUÕQD�\DSDPD\DFDNODUÕQÕ�ELOPHOLGLUOHU���
�����(OHNWURQLN�7LFDUHWLQ�6DQDO�2UJDQL]DV\RQODUGD�%DúDUÕOÕ�%LU�� ùHNLOGH�8\JXODQPDVÕ�.RúXOODUÕ��
øúOHWPHOHULQ� HOHNWURQLN� WLFDUHW� X\JXODPDODUÕQGD� HQ� oRN� \DSWÕNODUÕ�KDWDODU� YH� EDúDUÕVÕ]OÕ÷D� QHGHQ� RODQ� IDNW|UOHU� úX� úHNLOGH� VÕUDODQPDNWDGÕU� ���(OHNWURQLN�WLFDUHWLQ�|QHPLQLQ�WDP�RODUDN�DQODúÕODPDPDVÕ��HOHNWURQLN�WLFDUHWLQ��NODVLN� WLFDUHWLQ� \HULQH� G�ú�Q�OPHVL�� �VW� \|QHWLFLOHULQ� NDWÕOÕPÕQÕQ� HNVLNOL÷L��EDúND�ELU�GH\LúOH���VW�\|QHWLP�GHVWH÷LQL�DOPDGD�EDúDUÕVÕ]OÕN�YH�E|\OHFH�LúOHUL�\DSPDN�LoLQ�\HWHUOL�úLUNHW�ND\QD÷ÕQD�VDKLS�RODPDPD��LúJ|UHQOHULQ�GHVWH÷LQLQ�DOÕQPDVÕQGD� EDúDUÕVÕ]OÕN�� X]XQ� G|QHPOL� SODQODPD� HNVLNOL÷L�� HOHNWURQLN�WLFDUHWLQ� JHOLúWLULOPH� NRúXOODUÕQÕQ� YH� JHUHNVLQLPOHULQLQ� ELOLQPHPHVL�� SD]DU�ELOJLVL� HNVLNOL÷L� �SD]DU� WDOHS� YH� IÕUVDWODUÕQD� \DYDú� WHSNL� YHUPHN��� HOHNWURQLN�
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WLFDUHWLQ� WDPDPHQ� GÕú� ND\QDNODUD� \DSWÕUÕOPDVÕ�� HOHNWURQLN� WLFDUHWH� X\JXQ�]DPDQGD� JLULú� \DSÕOPDPDVÕ�� HOHNWURQLN� WLFDUHWH� \|QHOLN� VWUDWHMLN� KHGHIOHULQ�ELOLPVHO�RODUDN�EHOLUOHQPHPHVL��HOHNWURQLN�WLFDUHW��ILQDQV�YH�ND\QDN�SODQODPD�X\JXODPDODUÕ� DUDVÕQGDNL� LOLúNL\L� \DQOÕú� DQODPDN�� GHQJHOL� LúOHWPH� JHOLúLPL�HNVLNOL÷L�� VWUDWHMLN� UHKEHU�EHOLUVL]OL÷L�YH�|QFHOLNOHULQ�YH�\DNODúÕPODUÕQ�\DQOÕú�VDSWDQPDVÕ�� P�úWHULOHUL� DQODPDGD�� UHNDEHW� GXUXPXQXQ� EHOLUOHQPHVLQGH� YH�oHYUHVHO� WHSNLOHUL� WDKPLQ�HWPHGH�EDúDUÕVÕ]OÕN��UDNLSOHU�QH�\DSDFDN�� UHNDEHWoL�PDUNDODUÕ� YH� ZHE� VLWHOHUL� YDU� PÕ�� K�N�PHW� QH� \DSDFDN� JLEL��� ND\QDN�\HWHUOLOL÷LQLQ� ROGX÷XQGDQ� ID]OD� GH÷HUOHQPHVL� YH� JHUHNOL� \|QHWVHO� EHFHULOHULQ�JHOLúWLULOHPHPHVL�� NRRUGLQDV\RQ� HNVLNOL÷L�� X\JXODPD� ]DPDQÕ� JHUHNVLQLPLQLQ�D]�WDKPLQ�HGLOPHVL��ELU�SODQ�L]OHQPHVLQGH�EDúDUÕVÕ]OÕN��LQWHUQHWWH�KÕUVÕ]OÕN�YH�JDVS�� \DQOÕú� �U�Q� VHoLPL�� KHGHI� NLWOH�� YL]\RQ� YH� PLV\RQ� EHOLUOHPHGH�\HWHUVL]OLN�� KHGHI� NLWOHQLQ� L\L� WDQÕPODQPDPDVÕ� VRQXFX� ROXúDQ� VDQDO� HPSDWL�\RNVXQOX÷X�� KDWDOÕ� WHNQRORML� NL�� EX� |]HOOLNOH� 7�UN� ZHE� VLWHOHULQGH� oRN�UDVWODQDQ� ELU� VRUXQGXU� �\DYDú� \D� GD� WDP� DoÕOPD\DQ� VLWHOHU�� VLSDULú�SURVHG�UOHULQLQ�oRN�NDUPDúÕN�ROPDVÕ�YH�ELU�\HUGH�RODQ�ORJRQXQ�EDúND�ELU�\HUH�\|QOHQGLULOPHVL\OH�VLWHQLQ�]HQJLQ�J|VWHULOPHVL�DGÕQD�\DUDWÕOPÕú�RODQ�YH�KHGHI�NLWOH\L� VR÷XWDQ� LoHULN��� P�úWHUL� KL]PHWOHULQGH� \DYDú� YH�YH\D� N|W��X\JXODPDODU��
6DQDO� RUJDQL]DV\RQODUÕQ� \XNDUÕGDNL� KDWDODUÕ� \DSPD\DUDN� HOHNWURQLN�WLFDUHWL� EDúDUÕOÕ� ELU� úHNLOGH� X\JXOD\DELOPHOHULQH� \|QHOLN� RODUDN� úX� |QHULOHU�VXQXOPDNWDGÕU����
��� (OHNWURQLN� WLFDUHWLQ� EDúDUÕVÕQGD� LúOHWPH� DPDoODUÕ� �LOHUOHPHQLQ�|Oo�P�� LoLQ� NLOLW� SHUIRUPDQV� J|VWHUJHOHULQGHNL� D\UÕQWÕOÕ� PDOL\HWOHUL� D]DOWPD��\HQL�SD]DUODUÕ�HOH�JHoLUPH�YH\D�oDSUD]�VDWÕú�KL]PHWOHUL�VD÷ODPD�JLEL��NLOLW�ELU�IDNW|UG�U�� %X� QHGHQOH�� |QFHOLNOH� VDQDO� RUJDQL]DV\RQ� \DSÕVÕ� LoLQGHNL�LúOHWPHOHULQ� KHU� ELULQLQ� DPDoODUÕQÕQ� NDUúÕODQPDVÕ� \|QHWLPLQ� RGDN� QRNWDVÕ�ROPDOÕGÕU�� %XQXQ� LoLQ�� VDQDO� RUJDQL]DV\RQ� \DSÕVÕ� ROXúXPXQGD� úLUNHWOHULQ�DPDoODUÕ�DOW� DPDoODUÕ� DoÕNoD� WDQÕPODQPDOÕGÕU�� gUQH÷LQ�� G�ú�N� PDOL\HW�� NÕVD�LúOHWPH�G|QJ�V��YH�NDQWLWDWLI� WDWPLQ�|Oo�OHUL�RUWDN�DPDoODUGÕU�YH�VDQDO�GH÷HU�]LQFLUL� DQDOL]LQGH� NXOODQÕODELOLU�� $\UÕFD�� EHOLUOHQHQ� DOW� DPDoODUÕQ� úLUNHWLQ�GR÷UXGDQ�SHUIRUPDQVÕ�LOH�LOJLOL�ROPDVÕ�VD÷ODQPDOÕGÕU���
��� 6DQDO� RUJDQL]DV\RQODU� DoÕN� ELU� YL]\RQD� VDKLS� ROPDOÕ� YH� �VW�\|QHWLP�WDUDIÕQGDQ�GHVWHNOHQHQ�SD]DU�VWUDWHMLOHULQH�RGDNODQPDOÕGÕUODU���

���� )$,5&+,/'�� $�0��� 7HFKQRORJLFDO� $VSHFWV� RI� 9LUWXDO� 2UJDQL]DWLRQV�� (QDEOLQJ� WKH�
,QWHOOLJHQW�(QWHUSULVH��6SULQJHU��������9$.2/$�0��YH�,�(��:,/621��³7KH�&KDOOHQJH�RI�
9LUWXDO� 2UJDQL]DWLRQ�� &ULWLFDO� 6XFFHVV� )DFWRUV� LQ� 'HDOLQJ� ZLWK� &RQVWDQW� &KDQJH´�� 7HDP�
3HUIRUPDQFH� � 0DQDJHPHQW�� 9RO����� 1R������ ������ V���������� :$51(5�� 0�� YH� 0��
:,7=(/�� 0DQDJLQJ� LQ� 9LUWXDO� 2UJDQL]DWLRQ�� ,QW�� 7KRPSVRQ� %XVLQHVV� 3UHV�� ������
)5$1.(��8�-���0DQDJLQJ�9LUWXDO�:HE�2UJDQL]DWLRQ� LQ� WKH� ��VW�&HQWXU\�� ,VVXHV� DQG�
&KDOOHQJHV��,GHD�*URXS�3XEOLVKLQJ��������%251��-���3��0$56+$//�YH�0��%$51(77��(�
%XVLQHVV�6WUDWHJLHV�IRU�9LUWXDO�2UJDQL]DWLRQV��%XWWHU�+HLQHPDQQ��������0$5.86��/���%��
0$19,//(� YH� &�� $*5(6�� ³:KDW� 0DNHV� D� 9LUWXDO� 2UJDQL]DWLRQ� :RUN"´�� 6ORDQ�
0DQDJHPHQW� 5HYLHZ�� 9RO���� 1R���� )DOO�� ������ V�������� '(:$1�� 5��� %�� -,1*� YH� $��
6,'(0$1�� ³$GRSWLRQ� RI� ,QWHUQHW�%DVHG� 3URGXFW� &XVWRPL]DWLRQ� DQG� 3ULFLQJ� 6WUDWHJLHV´��
-RXUQDO�RI�0DQDJHPHQW� ,QIRUPDWLRQ�6\VWHPV��9RO�����1R����������V�������52%,1621��
0��'��7$3&277�YH�5��.$/$.27$��(�%XVLQHVV������5RDGPDS�IRU�6XFFHVV���QG��(GLWLRQ��
$GGLVRQ�:DOH\�3URIHVVLRQDO���������
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��� 6DQDO� RUJDQL]DV\RQODUGD� HOHNWURQLN� WLFDUHW� \|QHOLPOL� ELOJL� YH�WHNQRORML� DOW\DSÕVÕ� ROXúWXUXOPDOÕGÕU�� ùHNLO� �¶GH� KLVVHGDUODUD� GH÷HU� \DUDWPDN�DPDFÕ\OD�HOHNWURQLN�WLFDUHW�\DSDQ�VDQDO�RUJDQL]DV\RQODUGD�ELOJL�� WHNQRORML�YH�LOLúNL�\|QHWLPL�LOH�LOJLOL�IDDOL\HWOHU�J|VWHULOPHNWHGLU������
ùHNLO�����(OHNWURQLN�7LFDUHW�<DSDQ�6DQDO�2UJDQL]DV\RQODUGD��%LOJL��� 7HNQRORML�YH�øOLúNL�<|QHWLPL���

����������
�.DUDU�YHUPH�ELOJL�YDUOÕ÷Õ�LOLúNLVLQLQ�GHQHWLPL�
����������
�1LWHOLNVHO�YH�QLFHOLNVHO�ELOJL�JHUHNVLQLPOHULQLQ�EHOLUOHQPHVL�
����������
�%LOJL�VWRNODUÕQÕQ�YH�ELOJL�DNÕúÕQÕQ�WDQÕPODQPDVÕ�
����������
�%LOJL�WDEDQOÕ�ELU�DOW\DSÕQÕQ�JHOLúWLULOPHVL�
����������
�g÷UHQHQ�ELU�RUJDQL]DV\RQ�\DUDWPD�

%LOJL�<|QHWLPL��
������������������������������hU�Q�YH�V�UHo�WDQÕPODPD�
�������
(QWHOOHNW�HO�YDUOÕN�KDNODUÕQÕQ��
������������������������������������������������������������������������������������������$oÕNoD�EHOLUOHQPHVL�
�
����������������������������hU�Q�YH�V�UHoOHUOH�LOJLOL��
����������������
�2UWDN�|÷UHQPH�V�UHoOHULQLQ��
���������������������WHNQRORMLQLQ�X\XPODúWÕUÕOPDVÕ��������������������YH�úHEHNHOHULQ�JHOLúWLULOPHVL�
���
�����������������������������������������������������������������������������������������
�%LOJL�SD\ODúÕPÕQÕQ�ID\GD�YH���
����������������������������7HNQRORMLN�WDKPLQOHU�
������������������������������PDOL\HWLQLQ�EHOLUOHQPHVL�
������������������������������������\DSPDN�
���������������������������������������������������������������������������������������������
�.D\QDN�EXOPD�YH�WHGDULN�LoLQ��
�����������������������������������������������������������������������������������������������RSHUDV\RQHO�úHEHNHOHU�JHOLúWLUPH�
�������������hU�Q�SD]DUÕQD�FHYDS�YHUPH�
�� � �����������
����������������VHQDU\RODUÕ�JHOLúWLUPH���������������+LVVHGDUODUD������
�'H÷HU�LOHWLPL�YH�VDKLSOLN��
�������������������������������������������������������������������������������������������������������SD\ODúÕPÕQGD�PDUNDQÕQ�
�����������������������������������������������������������������������'H÷HU�����������������������URO�Q�Q�EHOLUOHQPHVL�������������������������������������������������������������������������������������������������������������
������������hUHWLP�ORMLVWLN�V�UHoOHUL��
�����������������������������������������������������������
������������LoLQ�oHúLW�PLNWDU�PDOL\HW������������������<DUDWPD� ����������
�øúOHPOHU�YH�VDKLSOLN�WUDQVIHUL���
������������������WDKPLQL�\DSPDN������� � ��������������������������������������SD]DUODPD�ORMLVWLN��LoLQ�
�������������������������������������������������������������������������������������������������������������RSHUDV\RQHO�úHEHNHOHU�NXUPD��
�����
���������7HNQRORML�WUDQVIHULQLQ�
�����������������������������������������������������������������
�%�W�QOHúLN�ELOJL�WHPHOLQH��
��������ID\GDVÕQÕQ�PDOL\HWLQLQ��������������������������������������������������������������������GD\DQDUDN�SD]DU�]DPDQÕ�YH������������������������������������������������������������������
���������������EHOLUOHQPHVL�� ����������������������������������������������������������LOLúNLOHULQ�PDOL\HWL�\|QHWLPL������������������������������������������������������������������

� ������������������������
7HNQRORML�<|QHWLPL���� � � ��������������������������øOLúNL�<|QHWLPL��

�%LU�WHNQRORML�\|QHWLPL�
IHOVHIHVLQLQ�ROXúWXUXOPDVÕ�

�
�%LU�5	'�VWUDWHMLVLQLQ�
X\JXODQPDVÕ�YH�\|QHWLOPHVL�


�øOLúNL�\|QHWLPLQ�NLOLW�
|]HOOLNOHULQLQ�EHOLUOHQPHVL�


�<HQLOL÷LQ�|QHPLQLQ�YH�URO�Q�Q�
WDQÕPODQPDVÕ�

�
�hU�Q�WDVDUÕPÕQÕQ�YH�SURWR����
�WLSOHULQLQ�NRRUGLQH�HGLOPHVL�


�.DU�SD\ODúÕPÕQÕQ�
EHOLUOHQPHVL�


�5	'�VWUDWHMLVLQLQ�
JHOLúWLULOPHVL�

�
�'H÷HU�NDWDQ�RSHUDV\RQHO�
��HWNLOLOL÷LQ�NRRUGLQDV\RQX��


�2UWDNODUÕQ�\HWHQHNOHULQLQ�YH�
ED÷OÕOÕNODUÕQÕQ�GHQHWLPL�


�7HNQRORML�WUDQVIHUL�
SRWDQVL\HOLQLQ�YH�ER\XWODUÕQÕQ�
ELOLQPHVL�

�
�8]PDQODúPD��|OoHN�YH�
E�W�QOHúPH�HNRQRPLVLQLQ�\|QHWLPL�
YH�NRRUGLQDV\RQX�


�.DUúÕOÕNOÕ�NDEXO�HGLOHELOLU�
SHUIRUPDQV�PHWULNOHULQLQ��
EHOLUOHQPHVL�


�<HQL�WHNQRORMLQLQ�
HNRQRPLVLQGHQ��
\DUDUODQPDN�LoLQ��
SODQODPD�\DSÕOPDVÕ�

�
�7HNQRORML�WUDQVIHULQLQ��
\|QHWLOPHVL�
�
�$NWLI��YDUOÕN��NDOGÕUDFÕQÕQ�����
\|QHWLOPHVL�


�/LGHUOLN�YH�NRRUGLQDV\RQ�
UROOHULQLQ�EHOLUOHQPHVL�

�2UWDNODUÕQ�EHNOHQWLOHULQLQ�
EHOLUOHQPHVL�

.D\QDN�� :$/7(56�� '��� ³9LUWXDO� 2UJDQL]DWLRQ�� 1HZ� /DPSV� IRU� 2OG´�� 0DQDJHPHQW�
'HFLVLRQ��9RO�����1R����������V�������

�
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��� 6DQDO� RUJDQL]DV\RQODU�� �U�Q� YH� KL]PHWOHULQL� LQWHUQHW� X\XPOX�GXUXPD� JHWLULUNHQ�� P�úWHULOHUOH� LOLúNLOHULQL� \HQLGHQ� WDQÕPODPDOÕ�� ZHE¶LQ�HWNLQOL÷LQL� VDWÕú� SHUIRUPDQVÕQD� G|Q�úW�U�F�� SURDNWLI� VWUDWHMLOHUL� X\JXODPD�\HWHQH÷LQL�ND]DQPDOÕGÕUODU��
��� 'DKD� �VW� G�]H\GH� P�úWHUL� WDWPLQL� VD÷ODPDN� DPDFÕ\OD� ELULP�PDOL\HWOHULQ� DúD÷Õ� oHNLOPHVL� X\JXODPDVÕ� \HWHUOL� ROPDPDNWDGÕU�� %X� QHGHQOH��\|QHWLFLOHU� VDQDO� RUJDQL]DV\RQODUGDNL� DOW\DSÕ� \|QHWLPLQL�� RULMLQDO� �U�Q�SDUDGLJPDODUÕQÕ� YH� P�NHPPHO� P�úWHUL� LOLúNLOHUL� oHUoHYHVLQL� ZHE� \|QHOLPOL�RODUDN� ROXúWXUPDOÕ�� ELOJL� \R÷XQ� KL]PHWOHUOH� P�úWHUL\H� |]HO� X\JXODPDODUÕ�WHúYLN�HWPHOLGLUOHU��
��� øúOHWPH� V�UHoOHUL� �IL]LNVHO� QHVQHOHU�P�úWHULOHU�� ND\QDNODU� JLEL��ROD\ODU�UXWLQ� IDDOL\HWOHU�� VLSDULú� LúOHPH�� NUHGL� RQD\Õ� JLEL� YH� GRN�PDQODU�VLSDULú�EDúYXUXODUÕ�� LúOHWPH�UDSRUODUÕ�JLEL��DUDVÕQGDNL�GLQDPLN� LOLúNLOHU�oHúLWOL�VWDQGDUWODUD�YH�NXUDOODUD�GD\DQGÕUÕOPDOÕGÕU��
���6DQDO�RUJDQL]DV\RQGD�\HU� DODQ�RUWDNODU�� LoLQGH�\HU�DODELOHFHNOHUL�NDUPDúÕN� ELOJL� WHNQRORMLOHULQL� \|QHWPHN� LoLQ� JHUHNOL� EHFHULOHUH� VDKLS�ROGXNODUÕQGD�GDKD�L\L�oDOÕúÕUODU��%X�QHGHQOH��úLUNHWOHULQ�KHU�ELUL�|]HOOLNOH�ELOJL�YH� LOHWLúLP� WHNQRORMLOHUL� DODQÕQGD� WDPDPOD\ÕFÕ� WHPHO� \HWHQHNOHUL�JHOLúWLUPHOLGLUOHU�� $\UÕFD�� RUWDNODU� LoLQ� ID\GDOÕ� ELU� \ROOD� YHUL� GH÷LúLP�VLVWHPLQLQ�JHOLúWLULOPHVLQH�YH�RUJDQL]H�HGLOPHVLQH�|QHP�YHULOPHOLGLU���
��� $÷ODU� DUDVÕQGD� UHNDEHW� KÕ]OD� DUWPDNWDGÕU�� %X� QHGHQOH�� VDQDO�RUJDQL]DV\RQODU� \DOQÕ]FD� GDKD� \�NVHN� NDU� PDUMÕQÕQ� VD÷ODQPDVÕQD�RGDNODQPDPDOÕ�� \�NVHN� PDOL\HWOHUH� NDWODQDUDN� NHQGL� P�úWHULOHULQH�NLOLWOHQPHOLGLUOHU�YH�\HQL�UDNLSOHU�LoLQ�\�NVHN�JLULú�HQJHOOHUL�\DUDWPDOÕGÕUODU���
��� 6DQDO� RUJDQL]DV\RQGD� \HU� DODQ� RUWDNODU�� ELUELUOHULQL� WDPDPOD\DQ�\HWHQHNOHUH�RGDNODQPDOÕGÕUODU��2UWDNODUÕQ��RUWDN�GH÷HUOHQGLUPHOHUH��|÷UHQPH�PHNDQL]PDODUÕQD�YH��QLYHUVLWH�JLEL�GL÷HU�NXUXPODUOD�NXUXODQ�\R÷XQ�LOLúNLOHUH�GD\DOÕ�RODUDN�\HWHQHNOHULQL�V�UHNOL�L\LOHúWLUPHOHUL�JHUHNOLGLU���
���� 6DQDO� RUJDQL]DV\RQODU�� SURMHOHUGH� DúDPD� DúDPD� WHPHOLQH�GD\DQDQ� EHOLUOL� HVQHN� X\JXODPD� SODQÕQD� VDKLS� ROPDOÕ� YH� P�PN�QVH� HUNHQ�EDúDUÕODUOD� EDúODPDOÕGÕUODU�� %X� SODQODU�� SURMHOHULQ� LGDUHVLQGHQ� YH� RUWDN�HOHNWURQLN� LúOHWPH�SROLWLNDODUÕQÕQ�YH� ILQDQVPDQ��SD]DUODPD��NDOLWH��GHVWHN�YH�ELOJL� VLVWHPOHUL� LoLQ� VWDQGDUWODUÕQ� NRRUGLQDV\RQXQGDQ� �YH� JHOLúWLULOPHVLQGHQ��VRUXPOX� RODQ� RUWDNODU� DUDVÕ� HNLSOHUFH� \|QHWLOPHOLGLU�� 'H÷LúHQ� oHYUH�NRúXOODUÕQD�YH�úDúÕUWÕFÕ�\HQL�JHOLúPHOHUH�X\XP�VD÷ODPDN�YH�SD]DU�IÕUVDWODUÕQÕ�GH÷HUOHQGLUPHN�LoLQ�EX�SODQODUÕQ�HVQHN�RODUDN�\DSÕOPDVÕ�GD�|QHPOLGLU��
�
6218d��
øúOHWPHOHULQ�\HQL�ELU�SD]DUODPD�VWUDWHMLVL�RODUDN�J|UG�NOHUL�HOHNWURQLN�WLFDUHW�� RUJDQL]DV\RQODUÕQ� P�úWHULOHUL�� WHGDULNoLOHUL�� LúJ|UHQOHUL� YE�� LOH�E�W�QOHúHUHN� GH÷HU� \DUDWPDODUÕQÕQ� GR÷DO� ELU� \ROXGXU�� (OHNWURQLN� WLFDUHW�X\JXODPDODUÕQÕQ� VXQGX÷X� IÕUVDWODUÕQ� IDUNÕQGD� ROPDN�� LúOHWPHOHULQ� JHOHFHNWH�KDQJL� DODQODUD� \DWÕUÕP� \DSDFD÷ÕQD� NDUDU� YHUPHVL� DoÕVÕQGDQ� NULWLN� URO�R\QDPDNWDGÕU�� øúOHWPHOHU� WHNQLN� LOHWLúLP� NDQDOODUÕ� VD\HVLQGH� HQ� \HQLOLNoL�
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\|QWHPOHUOH� NLúLVHOOHúWLULOPLú� KL]PHW� VD÷ODPD� DUD\ÕúÕ� LoLQGHGLU�� %X� DoÕGDQ�EDNÕOGÕ÷ÕQGD�� HOHNWURQLN� WLFDUHWLQ�� P�úWHUL� LOLúNLOHUL� \|QHWLPL� VWUDWHMLVLQLQ� GH�|QHPOL� ELU� ELOHúHQL� ROGX÷X� J|U�OPHNWHGLU��d�QN�� ELU� GD÷ÕWÕPÕ� NDQDOÕ� RODUDN�LQWHUQHWLQ� DUWDQ� ELU� úHNLOGH� NXOODQÕPÕ�� LúOHWPHOHUL� P�úWHULOHULQL� GDKD� ID]OD�NLúLVHO� RODUDN� ELOJLOHQGLUPH\H� YH� RQODUD� KL]PHWL� GR÷UXGDQ� WHVOLP� HWPH\H�]RUODPDNWDGÕU��gWH�\DQGDQ��HOHNWURQLN� WLFDUHW�X\JXODPDVÕ\OD��SD]DU\HUL�VDQDO�ELU�RUWDPD�WDúÕQPDNWDGÕU��%XQXQOD�ELUOLNWH��DOÕú�YHULúLQ�\HQLGHQ�|UJ�WOHQPHVL��WLFDUHWH� ED÷OÕ� KL]PHWOHULQ� \HQL� ELoLPGH� V�UG�U�OPHVL� YH� EX� LúOHPOHUL�JHUoHNOHúWLUHFHN�EHFHULOL�LQVDQ�J�F��\HWLúWLULOPHVL�JHUH÷L�RUWD\D�oÕNPDNWDGÕU����
*�Q�P�]GH��HOHNWURQLN� WLFDUHW� \DSDQ� úLUNHWOHULQ�oR÷XQOX÷XQX�VDQDO�RUJDQL]DV\RQODU� ROXúWXUPDNWDGÕU�� 6DQDO� |UJ�WOHQPH� DQOD\ÕúÕ�� GDUDODQ� SD]DU�SD\Õ� YH� SD]DU� KDFPLQLQ� DUWÕUÕOPDVÕQGD� YH� UHNDEHW� EDVNÕVÕQD� NDUúÕ� D\DNWD�NDODELOPHGH�ELOJL�WHNQRORMLVL�SODWIRUPODUÕQÕQ�GHVWH÷LQL�VD÷ODUNHQ��VHUPD\H�YH�RUJDQL]DV\RQ� HVQHNOL÷L� LOH� GH÷LúLPH� GDKD� KÕ]OÕ� X\XP� VD÷ODPDGD� GD� HWNLOL�VRQXoODU� YHUPHNWHGLU�� %X� QHGHQOH�� LúOHWPHOHU�� UHNDEHW� NRQXVXQGD� �VW�QO�N�VD÷ODPDN� LoLQ� VDQDO� RUJDQL]DV\RQODUÕ� ROXúWXUPDOÕ� YH� �U�QOHULQL�KL]PHWOHULQL�HOHNWURQLN�RUWDPGD�SD]DUODPD�\ROXQX�VHoPHOLGLUOHU���
$QFDN�� HOHNWURQLN� WLFDUHWLQ�� GD÷ÕWÕP� NDQDOÕ� YH� SD]DU\HUL� WHPHO�IRQNVL\RQODUÕQGDQ� \DUDUODQPDN� LVWH\HQ� VDQDO� RUJDQL]DV\RQODUÕQ� DPDoODUÕQD�X\JXQ� |UJ�W� \DSÕODUÕ� JHOLúWLUPHOHUL� JHUHNPHNWHGLU�� %XQD� J|UH�� HOHNWURQLN�WLFDUHWL� �U�QOHULQ� HWNLOL� GD÷ÕWÕPÕQÕ� VD÷ODPDN� DPDFÕ\OD� NXOODQPDN� LVWH\HQ�LúOHWPHOHU�� GHQJHOL� ELU� VDQDO� RUJDQL]DV\RQ� \DSÕVÕ� ROXúWXUPDOÕGÕUODU�� %X�GXUXPGD�� IDDOL\HWOHULQLQ� ELUoR÷XQX� GÕú� ND\QDNODUD� \DSWÕUDQ� YH� WHGDULNoLOHUOH�X]XQ�V�UHOL�LOLúNLOHU�LoLQ�ELUOHúPLú�RODQ�OLGHU�NRQXPXQGDNL�LúOHWPH��HOHNWURQLN�WLFDUHWLQ� LúELUOL÷L� NXUDOODUÕQÕ� EHOLUOHU�� EHOOL� ELU� SODQ� YH� NRRUGLQDV\RQ�JHUoHNOHúWLULU�YH�GL÷HU�LúOHWPHOHULQ�EX�oHUoHYH�LoLQGH�oDOÕúPDODUÕQÕ�VD÷ODU��gWH�\DQGDQ�� HOHNWURQLN� WLFDUHW� EHOLUOL� P�úWHUL� WDOHSOHULQL� NDUúÕODPDN� LoLQ� JHoLFL�RODUDN� RUWD\D� oÕNDQ� ELU� YH\D� GDKD� ID]OD� VDQDO� RUJDQL]DV\RQ� WDUDIÕQGDQ�SD]DU\HUL� RODUDN� NXOODQÕOGÕ÷ÕQGD� IDUNOÕ� ELU� \DSÕ� JHUHNPHNWHGLU�� %X� GXUXPGD�LVH��KHU�ELUL�EHOOL�ELU�NRQXGD�X]PDQODúPÕú�RODQ�ED÷ÕPVÕ]�úLUNHWOHU��NHQGL�KHGHI�YH�oÕNDUODUÕ�GR÷UXOWXVXQGD��EHOOL�ELU�SURMH�YH\D�SD]DU�IÕUVDWÕ�LoLQ�KHUKDQJL�ELU�RUJDQL]DW|U�E�W�QOHúWLULFL� LúOHWPHQLQ� NRRUGLQDV\RQX� DOWÕQGD� oDOÕúDQ� GLQDPLN�VDQDO�RUJDQL]DV\RQODU�ROXúWXUPDOÕGÕUODU��'LQDPLN�\DSÕ�KHP�HVQHNOLN�KHP�GH�X]PDQOÕN� VD÷ODUNHQ�� KHU� RUWDN� ND\QDNODUÕQÕ� HWNLOL� ELU� úHNLOGH� \|QHWHELOLU� YH�PDNVLPXP�SD]DU�YHUPH\L�EDúDUDELOLU��(OHNWURQLN�WLFDUHWWH��JHOHFHNWH�EDúDUÕ\Õ�EHOLUOH\HQ� HQ� |QHPOL� IDNW|UOHU�� X\JXQ� ELU� \|QHWLP� \DSÕODQPDVÕ� YH� NRQWURO�V�UHoOHULQLQ� YDUOÕ÷Õ� ROXúWXUPDNWDGÕU�� %X� QHGHQOH�� VDQDO� RUJDQL]DV\RQODUÕQ�HOHNWURQLN� WLFDUHWL� EDúDUÕOÕ� ELU� úHNLOGH� X\JXODPD\DELOPHOHUL� LoLQ�� |QFHOLNOH�SODQOÕ�ELU�VWUDWHML�L]OHQPHOHUL�JHUHNPHNWHGLU��%LULQFL�DGÕP�RODUDN��Lú�V�UHoOHUL�YH� ELOJL� WHNQRORMLVLQH� LOLúNLQ� NRúXOODUÕ� EHOLUOH\HQ� |Q� UDSRUODU�WDPDPODQPDOÕGÕU�� %|\OHFH�� VDQDO� RUJDQL]DV\RQODU� JHUHNVLQLPOHULQL� J�QFHO�RODUDN�EHOLUOH\HELOLUOHU��gWH�\DQGDQ��GRQDQÕP��\D]ÕOÕP��X\JXODPD�YH�V�UHoOHU�LoLQ�JHUHNOL�\|QHWLP�GHVWH÷LQLQ�VD÷ODQPÕú�ROPDVÕ�|QHP�WDúÕPDNWDGÕU��%XQXQOD�ELUOLNWH�� VDQDO� RUJDQL]DV\RQODUÕQ�� GLMLWDO� RUWDPD� JHoLú� VRQUDVÕQGD� SODQODQPÕú�E�\�PH� YH� JHOLúPHOHUOH� EDú� HGHELOPHN� DPDFÕ\OD� DOWHUQDWLI� VHQDU\RODU�JHOLúWLUPHOHUL�JHUHNWL÷L�GH�XQXWXOPDPDOÕGÕU��
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���� )/$9,$1�� &�� YH� 0�� *8,1$/,8�� ³7KH� ,QIOXHQFH� RI� 9LUWXDO�&RPPXQLWLHV� RQ�'LVWULEXWLRQ� 6WUDWHJLHV� LQ� WKH� ,QWHUQHW´�� ,QWHUQDWLRQDO�-RXUQDO� RI� 5HWDLO	'LVWULEXWLRQ� 0DQDJHPHQW�� 9RO����� 1R���� ������V����������
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