
6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL��øNWLVDGL�YH�øGDUL�%LOLPOHU�)DN�OWHVL��<�������&����6���V�����������
5(.$%(7�h67h1/höh�6$ö/$0$'$��3$=$5/$0$�%ø/*ø�6ø67(0/(5ø�

0$5.(7,1*�,1)250$7,21�6<67(06�,1�*$,1,1*�&203(7,7,9(�$'9$17$*(��
'U�7DKLU�<(ùø/$'$

<UG�'Ro�'U�)LJHQ�$NoD�<(ùø/$'$�'Ro�'U��0XVWDID�7$1<(5ø�
g=(7��3D]DUODPD� %LOJL� 6LVWHPOHULQLQ� �3%6�� LON� WDQÕPÕ� &R[� YH� *RRG�WDUDIÕQGDQ� RUWD\D� NRQPXúWXU�� %X� WDQÕPD� J|UH� 3%6�� SD]DUODPD� NDUDUODUÕ�DOÕQPDVÕQGD� NXOODQÕODFDN� RODQ� ELOJLQLQ� G�]HQOL� YH� SODQOÕ� DQDOL]LQL� YH�VXQXPXQX�JHUoHNOHúWLUPH\H�\|QHOLN�ELU�\|QWHP�YH�SURVHG�UOHU�E�W�Q��RODUDN�J|U�OP�úW�U�� 3%6� NDYUDPÕ� JHQLú� YH� PX÷ODN� ELU� NDUDNWHUGH� ROXS�� VWUDWHMLN�VHYL\HOHUGHQ� LúOHYVHO� DúDPDODUD� NDGDU� ELUoRN� JHQHO� NRQX\X� NDSVDPDNWDGÕU��7HPHO� RODUDN�3%6�� SD]DUODPD� \|QHWLPLQLQ� NDUDU� DúDPDODUÕQGD� GHVWHNOH\LFL�ELU�XQVXU�RODUDN�J|U�OPHNWHGLU��
�
*ø5øù�
�5HNDEHW�úDUWODUÕQÕQ�JLGHUHN�\R÷XQODúWÕ÷Õ�J�Q�P�]�NRúXOODUÕQGD��\HQL�YH� X]XQ� G|QHPOL� UHNDEHW� DUDoODUÕQD� GX\XODQ� LKWL\Do� DoÕNoD� J|U�OPHNWHGLU��6�UG�U�OHELOLU�UHNDEHW�DYDQWDMÕ�VD÷ODQPDVÕQGD�ELOJL�VLVWHPOHUL�WHNQRORMLOHULQLQ�NXOODQÕOPDVÕ� JHUHNOLOL÷L� NDoÕQÕOPD]� ELU� JHUoHNOLN� RODUDN� RUWD\D� oÕNPÕúWÕU���'ROD\ÕVÕ\OD�� SD]DUODPD� NDUDU� DúDPDODUÕQGD� \DúDPVDO� |QHPH� VDKLS� RODQ�3%6
QLQ� �ONHPL]GH� GH÷LúLN� E�\�NO�NWHNL� LúOHWPHOHU� WDUDIÕQGDQ� � QH� GHUHFH�HWNLQ�YH�\D\JÕQ�RODUDN�NXOODQÕOPDNWD�ROGX÷XQXQ�LQFHOHQPHVL�JHUHNPHNWHGLU���
dDOÕúPDQÕQ� LON� E|O�P�QGH�� UHNDEHW� DYDQWDMÕ� VD÷ODPDGD� 3%6¶QLQ�|QHPLQH� GH÷LQLOPLú� YH� E�\�N� LúOHWPHOHUH� \|QHOLN� NDSVDPOÕ� ELU� 3%6�VXQXOPXúWXU�� dDOÕúPDQÕQ� LNLQFL� E|O�P�QGH� LVH�� %LOJL� 6LVWHPOHULQL� �%6��oHNLQJHQ� GDYUDQDQ� .2%ø¶OHUH� \|QHOLN� EDVLW� G�]H\GH� ELU� 3%6� PRGHOL�|QHULOPLú�YH�VLVWHPLQ�X\JXODPDVÕQD�\|QHOLN�|QHULOHU�RUWD\D�NRQPXúWXU���

�� 'RNX]�(\O�O�hQLYHUVLWHVL��øúOHWPH�)DN�OWHVL��øúOHWPH�%|O�P��
�� 'RNX]�(\O�O�hQLYHUVLWHVL��øúOHWPH�)DN�OWHVL��øúOHWPH�%|O�P��
��'RNX]�(\O�O�hQLYHUVLWHVL��øúOHWPH�)DN�OWHVL��øúOHWPH�%|O�P��
��� &R[��'��)���YH�*RRG��5��(�����������+RZ�WR�EXLOG�D�PDUNHWLQJ�LQIRUPDWLRQ�V\VWHP���+DUYDUG�

%XVLQHVV�5HYLHZ��0D\ÕV���+D]LUDQ��V����������



<(ùø/$'$�±�<(ùø/$'$�±�7$1<(5ø���

���

�����

�.�UHVHOOHúPHQLQ� GH� HWNLVL� LOH� Lo� SD]DUODUGD� \R÷XQODúDQ� UHNDEHW�NRúXOODUÕQGD� IDDOL\HWOHULQH� GHYDP� HGHELOPHN� LoLQ� ILUPDODUÕQ� NHQGLOHULQL�IDUNOÕODúWÕUDUDN� UDNLSOHUL� NDUúÕVÕQGD� UHNDEHW� DYDQWDMÕ� HOGH� HWPH� oDEDVÕ� LoLQGH�ROPDODUÕ� JHUHNPHNWHGLU�� )LUPDODU�� EX� DPDFD� QHW� ELU� úHNLOGH� EHOLUOHQPLú�VWUDWHMLOHU� JHOLúWLUHUHN� XODúDELOHFHNOHUGLU�� 3D]DUODPD� VWUDWHMLOHUL� ILUPDQÕQ�SD]DUODPD� DPDoODUÕQD� XODúPDVÕQÕ� VD÷OD\DQ� DUDoODU� RODUDN� WDQÕPODQDELOLU��)LUPDODU� JHOLúWLUGLNOHUL� SD]DUODPD� VWUDWHMLOHULQGH� J�oO�� \|QOHULQH� D÷ÕUOÕN�YHUHUHN� P�úWHULOHULQH� GDKD� L\L� GH÷HU� VXQXS�� NHQGLOHULQL� UDNLSOHULQGHQ� IDUNOÕ�NÕOPD\D� oDOÕúÕUODU�� 'ROD\ÕVÕ� LOH�� SD]DUODPD� VWUDWHMLVL� JHOLúWLUPHQLQ� DPDFÕ��UHNDEHW�DYDQWDMÕ�HOGH�HWPHN�YH�EX�DYDQWDMÕ�V�UHNOL�NÕOPDNWÕU���
�6WUDWHMLN� SD]DUODPDGD� \|QHWLPVHO� \DUJÕ� EHOLUVL]OLNOH� EDú� HWPHN� LoLQ�JHUHNOLGLU�� +HU� QH� NDGDU� ELOLP� LQVDQODUÕ� VWUDWHML� JHOLúWLUPHGH� L]OHQHELOHFHN�LGHDO� \RO� NRQXVXQGD� ILNLU� ELUOL÷LQH� YDUDPDGÕODUVD� GD� 0LQW]EHUJ�� VWUDWHML�JHOLúWLUPHGH� KHP� VH]JLQLQ�� KHP� GH� DQDOL]LQ� |QHPOL� ROGX÷XQX�YXUJXODPDNWDGÕU�� 0LQW]EHUJ¶H� J|UH�� \|QHWLFLOHULQ� ELU� oRN� |]HOOLNOHUL�EXOXQPDNWDGÕU��<|QHWLFLOHU�� VWUDWHML� JHOLúWLUPH� RWRULWHVLQH� VDKLSWLUOHU�� LKWL\Do�GX\XODQ� ³KDVVDV´� ELOJL\H� XODúDELOHFHNOHUL� ED÷ODQWÕODUÕ� YDUGÕU�� VWUDWHMLN�JHOLúPHOHUH� GR÷UXGDQ� WHSNL� YHUPH� HVQHNOL÷LQH� VDKLSWLUOHU�� YH� HQ� |QHPOLVL�\|QHWLFLOHU� SD]DUODU� KDNNÕQGD� WHFU�EH\H�� VH]JLOHUH�� YH� \DUJÕODUD� VDKLSWLUOHU��%�W�Q� EX� |QHPOL� |]HOOLNOHUH� NDUúÕQ� ]D\ÕI� ROGXNODUÕ� ED]Õ� NRQXODU� YDUGÕU��<|QHWLFLOHULQ�ELOJL�LúOHPH�NDELOL\HWOHUL��DOJÕVDO�NDSDVLWHOHUL�LOH�VÕQÕUOÕGÕU��'L÷HU�ELU� LIDGH� LOH�� \|QHWLFLOHU� VLVWHPDWLN� VWUDWHMLN� DQDOL]� \DSPDN� LoLQ� JHUHNOL�DQDOLWLN� \HWHQH÷H� VDKLS� ROPD\DELOLUOHU� \D� GD� \R÷XQ� Lú� WHPSRVX� QHGHQL� LOH�VWUDWHMLN� ROD\ODUD� \HWHULQFH� NRQVDQWUH� RODPD\DELOLUOHU�� %X� GXUXPGD��\|QHWLFLOHU� VH]JL� YH� \DUJÕODUÕQD� J�YHQLUOHU�� $QFDN�� VH]JL� YH� \DUJÕODUÕQ�JHOLúPHVL� LoLQ� X]XQ� \ÕOODU� VRQXFXQGD� HOGH� HGLOHFHN� ELULNLP� JHUHNPHNWHGLU��7HFU�EH� HNVLNOL÷L�� VH]JL� YH� \DUJÕODUGD� \DQÕOJÕ\Õ� JHWLULUNHQ�� N�OW�U� YH�JHOHQHNOHU� VH]JL� YH� \DUJÕODUÕ� VÕQÕUODQGÕUDELOLU�� 'ROD\ÕVÕ� LOH�� KHU� \|QHWLFLQLQ�]DPDQ�LoLQGH�L\L�VH]JLOHUH�YH�\DUJÕODUD�VDKLS�RODFD÷Õ�V|\OHQHPH]������
(WNLQ� \|QHWLFLOHU�� GH÷LúLN� VWUDWHMLN� JHOLúPHOHU� KDNNÕQGD� VH]JLVHO�RODUDN� G�ú�QHELOVHOHU� GH�� \|QHWLFLOHULQ� \R÷XQ� ELOJL� ERPEDUGÕPDQÕ� DOWÕQGD�LOLúNLOHULQ� ELUELUOHUL� LOH� RODQ� HWNLOHúLPOHULQL� DQDOL]� HWPH\L� VD÷OD\DQ� GHVWHN�DUDoODUÕQÕQ�\DUGÕPÕ�ROPDGDQ�NHQGLOHULQH�XODúDQ�ELOJL\L�HWNLQ�NXOODQDELOPHOHUL�ROGXNoD� J�oW�U�� <|QHWLFLOHULQ� EX� YH� EHQ]HUL� DQDOL]OHUL� \DSDELOPHOHULQL�VD÷OD\DQ�DUDoODU�LVH��ELOJLVD\DUD�GD\DOÕ�ELOJL�VLVWHPOHULGLU��
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�*�Q�P�]GH� \HQL� UHNDEHWoL� SL\DVDODUÕQ� ROXúXPX�� KÕ]OÕ� GH÷LúLP� YH�NDUDU�YHUPH�V�UHVLQLQ�NÕVDOPDVÕ��ILQDQVPDQ�YH�SD]DUODPD�\|QWHPOHULQLQ�GDKD�NDUPDúÕN� YH� GDKD� NDSVDPOÕ� KDOH� JHOPHVL�� W�NHWLFL� DOÕúNDQOÕNODUÕ� YH�VWDQGDUWODUÕQGDNL� GH÷LúLP�� ELOJL� WRSOXPXQD� JHoLú� LOH� ELUOLNWH� RUWD\D� oÕNDQ�N�UHVHOOHúPH�� ELOJL� LúOHPH�±� DQDOL]� YH� NXOODQÕPÕ� NROD\ODúWÕUDQ� WHNQRORMLOHULQ�JHOLúPHVL�� YH� SD]DUODPD� X]PDQ� YH� \|QHWLFLOHULQLQ� QLWHOL÷LQGHNL� JHOLúPH�3%6¶OHULQL� NDoÕQÕOPD]� KDOH� JHWLUPLúWLU��$QFDN�� KD\DWWD�NDOPDNWD� DQDKWDU� URO�R\QD\DELOHFHN�E|\OH�ELU�VLVWHPLQ�JHUHNOLOL÷L�KHU�]DPDQ�\|QHWLFLOHU�WDUDIÕQGDQ�NDEXO� HGLOPHPHNWHGLU�� <|QHWLFLOHU�� LOHUL\L� J|UHPHPHOHUL� YH\D� PHYFXW�GXUXPGDQ�PHPQXQ�ROPDODUÕ�QHGHQL�LOH�JHOLúPLú�ELU�3%6¶QH�RODQ�LKWL\DoODUÕQÕ�IDUNÕQGD� ROPD\DELOLUOHU�� .DUDU� YHUPHGH� ]RUOXNODUÕQ� RUWD\D� oÕNPDVÕ�� KDWDOÕ�NDUDUODUÕQ� DUWPDVÕ�� SL\DVDGD� DQL� YH� KÕ]OÕ� GH÷LúLP� NDUúÕVÕQGD� \HWHUVL]OHúPH��NUL]LQ� EDú� J|VWHUPHVL� YH� EHQ]HUL� VRUXQODUÕQ� J�QGHPH� JHOPHVL� LOH� ELOJL�VLVWHPLQLQ�\HWHUVL]OL÷LQLQ�IDUNÕQD�YDUÕOPDNWDGÕU���
3%6¶QLQ� EDúODQJÕo� QRNWDVÕ� ELOJL� LKWL\DFÕQÕQ� EHOLUOHQPHVLGLU� �dL]LP����� %LOJL� LKWL\DFÕQÕQ� RUWD\D� oÕNPDVÕQGD� |QHPOL� URO�� RODQ� EHOLUVL]OLN��GLQDPLNOLN�YH�oHúLWOLOLNWHQ�HWNLOHQPHNWHGLU��.LúLVHO� \HWHQHNOHULQ�ELOJL� LúOHPH�NDSDVLWHVLQGHNL� VÕQÕUOÕOÕN�� oHYUHVHO�GH÷LúLPLQ�KÕ]OÕ� ROPDVÕ� QHGHQL� LOH�ELOJLQLQ�]DPDQ� LoLQGH� JHoHUOLOL÷LQL� \LWLUPHVLQH� QHGHQ� ROXU� YH� GROD\ÕVÕ� LOH� EHOLUVL]OL÷L�EHUDEHULQGH� JHWLULU��� 'L÷HU� WDUDIWDQ�� EHOLUOL� ELU� HQG�VWULGH� ND]DQÕODQ� WHFU�EH�oHúLWOLOL÷LQ�EHOLUVL]OLN��]HULQGHNL�HWNLOHULQL�D]DOWDELOLU���
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�9HULOHQ�SD]DUODPD�NDUDUODUÕQÕQ�L\L�YH\D�N|W��VRQXoODUÕ�KDWD�PDOL\HWL�RODUDN�DGODQGÕUÕODELOLU��+DWDOÕ�NDUDUÕQ�ILUPD\D�KHUKDQJL�ELU�PDOL\HWL�ROPDPDVÕ�KDOLQGH�YH\D�SD]DUODPD�\|QHWLFLVLQLQ�DOJÕODGÕ÷Õ�EHOLUVL]OLN�G�]H\L�G�ú�N� LVH��ELOJL\H�LKWL\Do�GX\XOPD]��$QFDN��KDWD�PDOL\HWLQLQ�\�NVHN�ROPDVÕ�GXUXPXQGD�YH\D� \|QHWLFLQLQ� DOJÕODGÕ÷Õ� EHOLUVL]OLN� G�]H\L� \�NVHNVH� ELOJL� LKWL\DFÕ� RUWD\D�oÕNDU�� <XNDUÕGD� GD� LIDGH� HGLOGL÷L� JLEL�� V�UHNOL� GH÷LúHQ� P�úWHUL� LKWL\DoODUÕ��UHNDEHW� NRúXOODUÕ�� WHNQRORMLN� JHOLúPHOHU� YH� EHQ]HUL� QHGHQOHU� LOH� LúOHWPHOHU�

���� 7�UNPHQ�� ø�� �������� %LOJL� 6LVWHPOHUL\OH� 3D]DUODPD� <|QHWLPLQGH� 9HULPOLOLN�� 0LOOL�
3URG�NWLYLWH�0HUNH]L�<D\ÕQODUÕ��1R�������$QNDUD��V�����

���� *OD]HU��5��YH�:HLVV��$�� �������� ³0DUNHWLQJ� LQ� WXUEXOHQW� HQYLURQPHQWV��'HFLVLRQ�SURFHVVHV�
DQG�WKH� WLPH�±�VHQVLWLYLW\�RI� LQIRUPDWLRQ´��-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK��9RO����� V�����±�
�����

���� 3HUNLQV��:�� YH� 5DR�� 5�� �������� ³7KH� UROH� RI� H[SHULHQFH� LQ� LQIRUPDWLRQ� XVH� DQG� GHFLVLRQ�
PDNLQJ�RI�PDUNHWLQJ�PDQDJHUV´��-RXUQDO�RI�0DUNHW�5HVHDUFK��9RO�����V���±�����

'LQDPLNOLN
dHúLWOLOLN�

�%HOLUVL]OLN�

+DWD�0DOL\HWL�

%LOJL�øKWL\DoODUÕ�(WNLVL�WHFU�EH�LOH�D]DOWÕODELOLU�
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EHOLUVL]OLN� DOWÕQGD� IDDOL\HWOHULQL� \�U�WPHN� GXUXPXQGDGÕUODU�� 'ROD\ÕVÕ� LOH��YHULOHQ� KDWDOÕ� NDUDUODUÕQ� PDOL\HWL� G�ú�N� GDKL� ROVD�� V�UHNOL� ELU� ELOJL� LKWL\DFÕ�EXOXQPDNWDGÕU��
�%LOJL� WRSODPDQÕQ� ELUoRN� GH÷LúLN� \|QWHPL� EXOXQPDNOD� ELUOLNWH��OLWHUDW�UGH��]HULQGH�HQ�oRN�GXUXODQODU��� G�]HQOL�UDSRUODPD��|UQH÷LQ���o�D\OÕN�SD]DU�UDSRUODUÕ��D\OÕN�VDWÕú�DQDOL]OHUL��P�úWHUL�LKWL\DoODUÕQÕ�EHOLUOHPH\H�\|QHOLN�\ÕOOÕN�SD]DU�DUDúWÕUPDVÕ���UHVPL�DUDúWÕUPDODU��|UQH÷LQ��YHUL�WDEDQÕ�VRUJXODPDVÕ��GHQHWLP��� JD\UÕ� UHVPL� DUDúWÕUPDODU� �|UQH÷LQ�� VDWÕúODUGDNL� G�ú�ú�Q� QHGHQLQL�EHOLUOH\HELOPHN� LoLQ� \DSÕODQ� WHOHIRQ� J|U�úPHOHUL��� YH� UXWLQ� ELOJL� DOPD��|UQH÷LQ�� J�QO�N� JD]HWHOHULQ� RNXQPDVÕ�� Lú� DUNDGDúODUÕ� LOH� \DSÕODQ� VRKEHWOHU��WRSODQWÕ�YH\D�NRQIHUDQVODUD�NDWÕOÕP����
<XNDUÕGD� GH÷LQLOHQ� ELOJL� WRSODPD� \|QWHPOHULQGHQ� KDQJLVLQLQ� QH�]DPDQ� NXOODQÕODFD÷Õ� dL]LP� �¶GH� \HU� DODQ� GLQDPLNOLN�� oHúLWOLOLN�� YH� KDWD�PDOL\HWL� GH÷LúNHQOHULQH� ED÷OÕ� RODUDN� EHOLUOHQHELOLU�� 'LQDPLNOLN� YH� KDWD�PDOL\HWL�GH÷LúNHQOHULQLQ�IDUNOÕ�G�]H\OHULQH�J|UH�NXOODQÕOPDVÕ�X\JXQ�RODQ�ELOJL�WRSODPD� \|QWHPL� dL]LP� �¶GH� VXQXOPDNWDGÕU�� %X� PDWULVWH� EHOLUVL]OLN�ER\XWXQXQ� ELU� GH÷LúNHQL� RODQ� oHúLWOLOLN�� ELOJL� WRSODPD� \|QWHPLQLQ�EHOLUOHQPHVLQGH� HWNLQ� ELU� R\QDPDPDNOD� ELUOLNWH�� VHoLOHQ� ELOJL� WRSODPD�\|QWHPLQLQ� X\JXODQPDVÕ� DúDPDVÕQGD� HWNLOL� ROPDNWDGÕU�� %X� QHGHQOH� PDWULVH�GDKLO�HGLOPHPLúWLU���
dL]LP����%LOJL�WRSODPD�PDWULVL�

.D\QDN��0DOFROP�:ULJKW�YH�1LFKRODV�$VKLOO����������³$�FRQWLQJHQF\�PRGHO�RI�PDUNHWLQJ�LQIRUPDWLRQ´��(XURSHDQ�-RXUQDO�RI�0DUNHWLQJ��9RO����1R��ò��V������
�%LOJL� LKWL\DFÕQÕQ� EHOLUOHQPHVLQGHQ� YH� NXOODQÕODFDN� ELOJL� WRSODPD�\|QWHPLQH� NDUDU� YHULOPHVLQGHQ� VRQUD�� WRSODQDQ� ELOJLQLQ� ILUPD� LoLQGH� ³KDP�YHULGHQ´� NDUDU� DOPD\D� \|QHOLN� ³ELOJL\H´� G|Q�úPHVLQGH� 3%6� GHYUH\H�JLUPHNWHGLU�� )LUPDODUGD� X\JXODQDELOHFHN� ELU� 3%6� PRGHOLQLQ� VXQXPXQD��JHoPHGHQ�|QFH��EX�PRGHOGHNL�DOW�VLVWHPOHULQ�WDQÕPODQPDVÕ�\HULQGH�RODFDNWÕU��

���� :ULJKW��0��YH�$VKLOO��1����������³$�FRQWLQJHQF\�PRGHO�RI�PDUNHWLQJ�LQIRUPDWLRQ´��(XURSHDQ�
-RXUQDO�RI�0DUNHWLQJ��9RO����1R������V�����±������V�����

���� D�J�H��V�����

<�NVHN 5HVPL�$UDúWÕUPDODU� � '�]HQOL�5DSRUODU�
*D\UÕ�5HVPL�$UDúWÕUPDODU� �

'�ú�N %LOJL�øKWL\DFÕ�<RN� � 5XWLQ�%LOJL�$OPD�

+DWD�0DOL\HWL��

<�NVHN� � '�ú�N�'LQDPLNOLN
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0RGHOGH� \HU� DODQ� DOW� VLVWHPOHU�� EXQODUÕQ� NXOODQÕP� DODQODUÕ�� YH� WDQÕPODUÕ�dL]HOJH��¶GH�VXQXOPDNWDGÕU��
dL]HOJH����3D]DUODPD�%LOJL�6LVWHPOHULQLQ�WHPHO�DOW�VLVWHPOHUL�

$OW�VLVWHP� $OW�VLVWHPLQ�NXOODQÕP�DODQÕ� 7DQÕP�
<|QHWLP�3%63D]DUODPD�LVWLKEDUDW�VLVWHPOHUL�

$QDOL]��NRQWURO��GÕúVDO�� 6RUXQODUÕQ��GÕúVDO�SD]DUODPD�oHYUHVLQGHNL�GH÷LúLNOLNOHULQ�YH�IÕUVDWODUÕQ��EHOLUOHQPHVL�
3D]DUODPD�DUDúWÕUPDODUÕ�VLVWHPOHUL�

$QDOL]� )LUPDQÕQ�NDUúÕODúWÕ÷Õ�EHOLUOL�ELU�SD]DUODPD�VRUXQX�LOH�LOJLOL�ELOJL�WRSODQPDVÕ��|UQH÷LQ��SD]DU�DUDúWÕUPDVÕ��UHNODP�HWNLQOL÷L�DUDúWÕUPDVÕ���U�Q�Q�SD]DUD�VXQXP�]DPDQODPDVÕ��IL\DWODQGÕUPD��
3D]DU�NDUDU�GHVWHN�VLVWHPOHUL�

$QDOL]��NDUDU�YHUPH� 'DKD�L\L�SD]DUODPD�NDUDODUÕ�YHUHELOPH\L�VD÷ODPDN��]HUH�SD]DUODPD�LOH�LOJLOL�E�W�Q�YHULOHULQ�WRSODQDUDN�NDSVDPOÕ�LVWDWLVWLNVHO�YH�PRGHOOHPH�DUDoODUÕ�NXOODQÕOPDVÕ�YH�EXUDGDQ�VD÷ODQDFDN�oÕNWÕODUÕQ�X\JXQ�NXOODQÕFÕ�DUDELULPL�\ROX�LOH�VXQXOPDVÕ�
3D]DUODPD�SODQODPD�VLVWHPOHUL�

$QDOL]��SODQODPD� 3D]DUODPD�IÕUVDWODUÕQÕQ�DQDOL]LQGHQ�SD]DUODPD�WDNWLNOHULQLQ�SODQODPDVÕQD�E�W�Q�SD]DUODPD�SODQODPD�V�UHFLQLQ�\|QHWLOPHVL�
3D]DUODPD�NRQWURO�VLVWHPOHUL�

.RQWURO��LoVHO�� 3HUVRQHO��SD]DUODPD�IDDOL\HWOHUL�YH�HWNLQOL÷L�LOH�SODQODQDQD�J|UH�SHUIRUPDQVÕQ�GHQHWOHQPHVL�
3D]DUODPD�UDSRUODPD�VLVWHPOHUL�

.RQWURO��LoVHO�� 6DWÕú�J|U�úPHOHULQLQ��KDUFDPDODUÕQ��VLSDULúOHULQ��VLSDULú�GXUXPODUÕQÕQ��VDWÕú�WDKPLQOHULQLQ��P�úWHUL�KHVDS�GXUXPODUÕQÕQ��YE��UDSRUODQPDVÕ�
øúOHYVHO�3%63D]DUODPD�YH�VDWÕú��UHWNHQOL÷L�YH�GHVWHN�VLVWHPOHUL�

9HUL�WRSODQPDVÕ��X\JXODPD�
'D÷ÕWÕFÕODUÕQ�YH�KHVDSODUÕQ�\|QHWLOPHVL��VDWÕúODUÕQ�L]OHQPHVL��VDWÕú�IDDOL\HWOHULQLQ�NRRUGLQH�HGLOPHVL��P�úWHUL�ELOJLOHULQLQ�J�QFHOOHQPHVL��YE���SRVWDODPD�OLVWHOHULQLQ�J�QFHOOHQPHVL��NLúLVHO��GR÷UXGDQ��SRVWD�YH�WHOH�SD]DUODPD�IDDOL\HWOHUL�

.D\QDN��-DUL�0��7DOYLQHQ����������³,QIRUPDWLRQ�V\VWHPV�LQ�PDUNHWLQJ´��(XURSHDQ�-RXUQDO�RI�0DUNHWLQJ��9RO����1R����V�����
3%6¶OHULQLQ� NDSVDPOÕ� ELU� PRGHOL� dL]LP� �¶GH� VXQXOPDNWDGÕU�� %X�PRGHOGH�� \|QHWLP� YH� SD]DUODPD� LOH� LOJLOL� LoVHO� ELU� ELOJL� VLVWHPL� RUWD\D�NRQXOPXúWXU�� 0RGHOGH� D\UÕFD�� ��¶GHQ� ��¶H� NDGDU�� QXPDUDODQGÕUÕODUDN��J|VWHULOHQ� RNODU� DUDFÕOÕ÷Õ� LOH� YHUL� DNWDUÕPÕ� GD� EHOLUWLOPHNWHGLU�� .HVLNVL]�oL]JLOHU�3%6�LOH�GL÷HU�VLVWHPOHU�DUDVÕQGDNL�YHUL�DNWDUÕPÕQÕ�J|VWHULUNHQ��NHVLNOL�oL]JLOHU� GL÷HU� SD]DUODPD� YH� \|QHWLP� LOH� LOLQWLOL� ELOJL� VLVWHPOHUL� �7UDQVDFWLRQ�
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3URFHVVLQJ� 6\VWHP±736�� øúOHP� .D\ÕW� 6LVWHPOHUL�ø.6�� 0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV±0,6��<|QHWLP�%LOJL�6LVWHPOHUL�<%6��'HFLVLRQ�6XSSRUW�6\VWHPV±'66�� .DUDU� 'HVWHN� 6LVWHPOHUL�.'6�� ([HFXWLYH� ,QIRUPDWLRQ�6\VWHPV±(,6�� <|QHWLFL� %LOJL� 6LVWHPOHUL±<|QHWLFL� %6�� DUDVÕQGDNL� YHUL�DNWDUÕPÕQÕ�LIDGH�HWPHNWHGLU��
�dL]LP����3D]DUODPDGD�ELOJL�VLVWHPOHUL��

.D\QDN��-DUL�0��7DOYLQHQ����������³,QIRUPDWLRQ�V\VWHPV�LQ�PDUNHWLQJ´��(XURSHDQ�-RXUQDO�RI�0DUNHWLQJ��9RO����1R��������
3D]DUODPD\D�\|QHOLN�YHUL�WRSODPD�IDDOL\HWOHUL�P�úWHULOHU��UDNLSOHU�YH�JHQHO� SD]DUODPD� oHYUHVL� �]HULQGH� \R÷XQODúPDNWDGÕU�� %X� ND\QDNODUGDQ�VD÷ODQDQ� YHULOHU� ILUPDQÕQ� ø.6¶QH� ND\GHGLOHELOHFH÷L� JLEL� �dL]LP� ��� RN� ����GR÷UXGDQ��RN����\D�GD�ø.6�DUDFÕOÕ÷Õ�LOH��RN����LúOHYVHO�3%6¶QH�DNWDUÕODELOLU���
6LSDULú�GXUXPX��VDWÕú�WDKPLQOHUL�YH�GL÷HU�\|QHWLP�UDSRUODUÕ�<%6¶QGH�\HU� DOPDNWDGÕU�� %X� W�U� ELOJL� NDOHPOHUL� |]HOOLNOH� ø.6� �RN� ��� YH� LúOHYVHO�3%6¶GHQ� �RN� ��� ND\QDNODQPDNWDGÕU�� %X� UDSRUODUÕQ� HWNLQ� ELoLPGH�
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NXOODQÕODELOPHVL� LoLQ�GÕúVDO�ELOJL\H�GH� LKWL\Do�GX\XOPDNWDGÕU� �RN�����$\UÕFD��JHUHNWL÷LQGH�GÕúVDO�SD]DUODPD�ELOJLVL�GR÷UXGDQ�.'6¶QH��3%6¶QH�YH�\|QHWLFL�%6¶QH� DNWDUÕODELOPHNWHGLU� �RN� ���� %X� VLVWHPOHUGHNL� GÕúVDO� ELOJL� ND\QDNODUÕ�oR÷XQOXNOD�YHUL�EDQNDODUÕ�YH�WLFDUL�YHUL�WDEDQODUÕQGDQ�ROXúPDNWDGÕU���
9HULGHQ�ELOJL\H�G|Q�ú�P�V�UHFLQGH�LúOHYVHO�3%6¶GH�YHUL�YH�ELOJLQLQ�DNÕú�\|Q��oLIW�WDUDIOÕGÕU��7RSODQDQ�YH�DQDOL]�HGLOHQ�ELOJL�GR÷UXGDQ�SRVWDODPD�YH� WHOH�SD]DUODPD� JLEL� IDUNOÕ� VDWÕú� YH� SD]DUODPD� IDDOL\HWOHULQGH� GH�NXOODQÕOPDNWDGÕU��<|QHWLP�SD]DUÕQ�NRQWURO�HGLOPHVL��SD]DUODPD�IDDOL\HWOHULQLQ�SODQODQPDVÕ��KHGHI�SD]DUODUÕQ�DQDOL]�HGLOPHVL� YH�oHúLWOL�NDUDUODU�DOÕQPDVÕQGD�3%6¶QLQ� VD÷ODGÕ÷Õ� ELOJLGHQ� ID\GDODQPDNWDGÕU�� <|QHWLP� 3%6¶OHULQLQ� WHPHO�LoVHO�ELOJL�ND\QDNODUÕ� LúOHYVHO�3%6¶OHULQGHQ��RN����YH�JHQHO�RODUDN�<%6¶GHQ�ROXúPDNWDGÕU��3ODQODPD�YH�NDUDU�YHUPH�DPDFÕ� LOH� WRSODQDQ�EX�ELOJL� \|QHWLP�3%6� WDUDIÕQGDQ� NXOODQÕOPDNWDGÕU�� <|QHWLP� 3%6¶QLQ� DPDFÕ� HOGHNL� YHULOHULQ�ELOJL\H� G|Q�úW�U�OPHVL� YH� EX� ELOJLQLQ� $U�*H�� SD]DU� WDKPLQOHPHVL� YH�SODQODPD� IDDOL\HWOHULQGH�NXOODQÕODELOLU�KDOH�JHWLULOPHVLQL�VD÷ODPDNWÕU��%X� LVH��3%6¶QLQ� ILUPDQÕQ� JHQHO� %6� \DSÕVÕ� LoLQGH� E�W�QOHúLN�� \R÷XQ� YH� \DúDPVDO�|QHP�DU]�HGHQ�ELU�ELOHúHQ�RODUDN�J|U�OPHVL�DQODPÕQD�JHOPHNWHGLU���
$QDOL]� YH� NDUDU� YHUPH\H� \|QHOLN� RODQ� .'6¶QLQ� ELOJL� ND\QDNODUÕ�dL]LP��¶WH�J|U�OPHNWHGLU��RN���YH�RN���±������.DUDU�YHUPH�LoLQ�JHUHNOL�RODQ�SD]DU� ELOJLVL� 3%6¶GHQ� .'6¶QH� DNWDUÕOPDNWDGÕU� �RN� ���� ����� hVW� \|QHWLP��.'6¶QH� HN� RODUDN� \|QHWLFL� %6¶QL� NXOODQDUDN� �RN� ��� ���� ���� IDUNOÕ�ND\QDNODUGDQ�JHOHQ�ELOJL\L�DQDOL]�HGHU��hVW�\|QHWLP�WDUDIÕQGDQ�DOÕQDQ�VDWÕú�YH�SD]DUODPD� LOH� LOJLOL� NDUDUODU� 3%6¶QH� JHUL� DNWDUÕOPDNWD� �RN� ����� EXUDGDQ� GD�LúOHYVHO�3%6¶QGH�X\JXODQPDN��]HUH�JHoPHNWHGLU��RN�����
dL]LP� �¶WH� VXQXODQ� 3%6� PRGHOL� NDUPDúÕN� J|U�QPHNOH� ELUOLNWH��X\JXODPD� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD� ILUPD� \|QHWLPL� YH� oDOÕúDQODUÕ� WDUDIÕQGDQ�EHQLPVHQHUHN�� HWNLQ� NXOODQÕOGÕ÷ÕQGD� ILUPD\D� SD]DUGD� UHNDEHW� DYDQWDMÕ�VD÷OD\DFDN�ELU� \DSÕ\D� VDKLSWLU��+HU�QH�NDGDU�����¶OÕ� \ÕOODUGD� \R÷XQ� UHNDEHW�RUWDPÕQGD� IÕUVDW� DUD\ÕúODUÕ� YH� WHNQRORMLN� JHOLúPHOHULQ� VXQGX÷X� LPNDQODU�VRQXFX� ELOJLVD\DUD� GD\DOÕ� ELOJL� VLVWHPOHUL� SD]DUODPD� DODQÕQGD� \D\JÕQ� RODUDN�NXOODQÕOPD\D� EDúODPÕúVD� GD�� ELOJL� VLVWHPOHULQLQ� SD]DUODPD� DODQÕQGDNL�NXOODQÕPÕ� VWUDWHMLN� GHVWHNWHQ� ]L\DGH� IRQNVL\RQHO� GHVWHN� QLWHOL÷LQGHGLU��+HZVRQ� YH� +HZVRQ��� LOH� :LOVRQ� YH� 0F'RQDOG��� WDUDIÕQGDQ� \DSÕODQ�DUDúWÕUPDODUGD� oDOÕúPD� NDSVDPÕQD� DOÕQDQ� ILUPDODUGD� X\JXODQDQ� 3%6¶OHULQLQ�oR÷XQOXNOD�VDWÕú�\|QHWLPL��VDWÕú�YHULPOLOL÷L��YH�GR÷UXGDQ�SRVWDODPD\D�GHVWHN�YHULUNHQ�� VDGHFH� ELUNDo� VLVWHPLQ� SD]DU� DQDOL]L�� UDNLS� LVWLKEDUDWÕ� YH� EHQ]HUL�NRQXODUGD� GHVWHN� YHUGL÷L� VDSWDQPÕúWÕU�� .RQX\D� LOLúNLQ� \DSÕODQ� oDOÕúPDODU�3%6¶QLQ�GÕúVDO�oHYUH�LVWLKEDUDWÕ��VWUDWHMLN�JHOLúPHOHU��NRQXPODQGÕUPD��6:27�DQDOL]L� JLEL� SD]DUODPDQÕQ� VWUDWHMLN� IRQNVL\RQODUÕQÕ� J|]� DUGÕ� HGHUHN� VDGHFH�VDWÕú� YH� SD]DUODPDQÕQ� LúOHYVHO� V�UHoOHUL� �]HULQGH� \R÷XQODúWÕ÷ÕQD� GLNNDW�

���� +HZVRQ��1��YH�+HZVRQ��:���(GV�����������7KH�,PSDFW�RI�&RPSXWHUL]HG�6DOHV�RQ�0DUNHWLQJ�
6\VWHPV�LQ�WKH�8.��)RXUWK�(GLWLRQ��+&*�3XEOLFDWLRQV��%XFNLQJKDPVKLUH��

���� :LOVRQ�� 0�� YH� 0F'RQDOG�� 0�� �������� ³&ULWLFDO� SUREOHPV� LQ� PDUNHWLQJ� SODQQLQJ�� 7KH�
SRWHQWLDO�RI�GHFLVLRQ�VXSSRUW�V\VWHPV´��-RXUQDO�RI�6WUDWHJLF�0DUNHWLQJ��9RO����V�����±������
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oHNPHNWHGLU��� %XQXQ� GR÷DO� ELU� VRQXFX� RODUDN� GD� 3%6¶QLQ� VWUDWHML�JHOLúWLUPHGH�NXOODQÕPÕ� KHQ�]� oRN� \HWHUVL]�ER\XWODUGDGÕU��%RQGUD�YH�'DYLV���3%6¶OHULQLQ� VWUDWHML� ROXúWXUPDGDQ� oRN�� IRQNVL\RQHO� DODQODUD� GHVWHN�YHUPHVLQLQ�QHGHQLQL�SD]DUODPDQÕQ�ELOJL�WHNQRORMLVLQL�oRN�\DYDú�NDEXO�HWPHVL�RODUDN�LIDGH�HWPHNWHGLUOHU���
)LUPD� E�\�G�NoH� YH� SD]DU� SD\Õ� DUWWÕNoD� NDUDU� YHUPH� J�oOHúLU��'ROD\ÕVÕ� LOH� E�\�N� LúOHWPHOHULQ�� \XNDUÕGD� DoÕNODQGÕ÷Õ� JLEL� NDSVDPOÕ� ELU�3%6¶LQH� LKWL\DFÕ� YDUGÕU��)LUPD�N�o�OG�NoH�� LKWL\Do�GX\XODQ�3%6¶QLQ�ER\XWX�YH� NDSVDPÕ� N�o�O�U�� %X� LIDGH� N�o�N� LúOHWPHOHULQ� 3%6¶QH� LKWL\Do�GX\PD\DFDNODUÕ� DQODPÕQGD� \RUXPODQPDPDOÕGÕU�� =LUD�� KHU� QH� NDGDU� VWUDWHMLN�IDDOL\HWOHUL� E�\�N� LúOHWPHOHU� NDGDU� \R÷XQ� YH� NDSVDPOÕ� ROPDVD� GD�� N�o�N�LúOHWPHOHUGH�YHULOHQ�NDUDUODUÕQ�KDWD�PDOL\HWL�LúOHWPHQLQ�UHNDEHWWHQ�NRSPDVÕQD��KDWWD�LIODVÕQD�QHGHQ�RODELOLU��gUQH÷LQ��E�\�N�ELU�ILUPDQÕQ�JHOLúWLUGL÷L�EDúDUÕVÕ]�ELU�\HQL��U�Q� ILUPDQÕQ�ND\ÕWODUÕQGD�NDWODQÕOPDN�]RUXQGD�NDOÕQDQ�\�NO�FH�ELU�]DUDU� RODUDN� \HU� DOÕUNHQ�� N�o�N� ELU� LúOHWPHQLQ� JHOLúWLUGL÷L� EDúDUÕVÕ]� ELU� \HQL��U�Q��ILUPD\Õ�E�\�N�ELU�ILQDQVDO�NUL]H��KDWWD�LIODVD�V�U�NOH\HELOLU��
�.�o�N�LúOHWPHOHU�GH�E�\�N�LúOHWPHOHU�JLEL�NDUPDúÕN�YH�EHOLUVL]OL÷LQ�HJHPHQ�ROGX÷X�ELU�oHYUHGH�IDDOL\HW�J|VWHULUOHU��'ROD\ÕVÕ�LOH��N�o�N�LúOHWPHOHU�GH� KHU� JHoHQ� J�Q� ELOJL\H� GDKD� oRN� LKWL\Do� GX\PDNWDGÕUODU�� .�o�N� LúOHWPH�\|QHWLFLOHULQH� HWNLQ� SD]DUODPD� NDUDUODUÕ� YHUPH\H� \DUGÕPFÕ� RODFDN� QLWHOLNOL�ELOJL�ILUPDQÕQ�LoVHO�YH�GÕúVDO�oHYUHVLQLQ�VLVWHPDWLN�YH�GHULQOHPHVLQH�L]OHQPHVL�LOH� HOGH� HGLOHELOLU�� $QFDN�� E|\OHVL� ELU� X\JXODPD� LOH� GH÷LúLN� ND\QDNODUGDQ�GHUOHQHQ� E�\�N� PLNWDUODUGDNL� YHULQLQ� LúOHQHUHN� NXOODQÕODELOLU� ELOJL� KDOLQH�JHWLULOPHVL� JHUHNLU�� %X� ED÷ODPGD�� D\QHQ� E�\�N� LúOHWPHOHUGH� ROGX÷X� JLEL��N�o�N� LúOHWPHOHUGH�GH�ELOJL\H�XODúPDN�\HWHUOL�GH÷LOGLU��|QHPOL�RODQ�XODúÕODQ�ELOJLQLQ� UHNDEHW� DYDQWDMÕ� VD÷ODPD\D� \|QHOLN� VWUDWHMLOHU� JHOLúWLUPHGH�NXOODQÕODELOHFHN� ID\GDOÕ� ELOJL\H� G|Q�úW�U�OHELOPHVLGLU�� 'ROD\ÕVÕ� LOH�� N�o�N�LúOHWPHOHULQ� GH� NHQGL� \DSÕODUÕQD� X\JXQ� ELU� 3%6�PRGHOLQH� LKWL\DoODUÕ� YDUGÕU��$QFDN�� E�\�N� LúOHWPHOHUH� \|QHOLN� \XNDUÕGD� VXQXODQ� NDSVDPOÕ� ELU� 3%6�PRGHOLQLQ� N�o�N� LúOHWPHOHU� WDUDIÕQGDQ� X\JXODQPDVÕQÕ� EHNOHPHN� |]HOOLNOH�ILUPD�E�\�NO�÷��YH�|OoHN�IDUNOÕOÕ÷Õ�QHGHQOHUL�LOH�JHUoHNoL�J|U�QPHPHNWHGLU��.�o�N� LúOHWPHOHUGH�\DSÕODQGÕUÕODFDN�3%6¶QLQ��EDúODQJÕoWD�ELOJL\L� WRSOD\DFDN�YH� \|QHWLPH� NDUDU� YHUPHGH� \DUGÕPFÕ� RODFDN� EDVLW� ELU� \DSÕGD� ROPDVÕ�|QHULOHELOLU��dL]LP��¶WH� N�o�N� LúOHWPHOHULQ� EHQLPVH\HELOHFH÷L� EDVLW� ELU� 3%6�PRGHOL�VXQXOPDNWDGÕU��

�

���� ;X��;�0����������³7KH�VWUDWHJLF�RULHQWDWLRQ�RI�PDUNHWLQJ�LQIRUPDWLRQ�V\VWHPV�±�DQ�HPSLULFDO�
VWXG\´��0DUNHWLQJ�,QWHOOLJHQFH�	�3ODQQLQJ��9RO�������V�����±������V������

���� %RQGUD�� -�� YH� 'DYLV�� 7�� �������� ³0DUNHWLQJ¶V� UROH� LQ� FURVV� ±� IXQFWLRQDO� LQIRUPDWLRQ�
PDQDJHPHQW´��,QGXVWULDO�0DUNHWLQJ�0DQDJHPHQW��9RO����1R����V�����±������

���� ;X��;�0����������³7KH�VWUDWHJLF�RULHQWDWLRQ�RI�PDUNHWLQJ�LQIRUPDWLRQ�V\VWHPV�±�DQ�HPSLULFDO�
VWXG\´��0DUNHWLQJ�,QWHOOLJHQFH�	�3ODQQLQJ��9RO�������V�����±������V�����
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dL]LP����.�o�N�LúOHWPHOHUH�\|QHOLN�3%6�PRGHOL�
�

.D\QDN�� 3KLOLS� -�� .LWFKHQ� YH� -LOLDQ� )�� 'DZHV�� �������� ³0DUNHWLQJ��� LQIRUPDWLRQ� V\VWHPV� LQ� VPDOOHU� EXLOGLQJ� VRFLHWLHV´�� ,QWHUQDWLRQDO��� -RXUQDO�RI�%DQN�0DUNHWLQJ��9RO������1R��������
�0RGHOGH� J|U�OG�÷�� JLEL� VLVWHPH� ELOJL� DNÕúÕ� �o� ND\QDNWDQ�VD÷ODQPDNWDGÕU�� øoVHO� UDSRUODPD� LOH� ILUPDQÕQ� KHU� ELULPLQGHQ� JHOHQ� P�úWHUL�YH\D� �U�Q� ED]ÕQGDNL� UDSRUOD� VD\HVLQGH� NDSVDPOÕ� ELU� P�úWHUL� YHUL� WDEDQÕ�ROXúWXUXODELOLU�YH�J�QFHOOHQHELOLU��%|\OHFH��KHU�P�úWHULQLQ�NLúLVHO�ELOJLOHULQLQ�\DQÕ�VÕUD��ILUPDGDQ�VDWÕQ�DOGÕ÷Õ��U�QOHU�YH�P�úWHULQLQ�KHVDS�GXUXPX�D\UÕQWÕOÕ�RODUDN� L]OHQHELOLU�� gUQH÷LQ�� EX� ELOJLOHU� VD\HVLQGH� ILUPDQÕQ� KHUKDQJL� ELU�P�úWHULVLQLQ� VDWÕQ� DOPDGÕ÷Õ� ELU� �U�QH� \|QHOLN� WXWXQGXUPD� IDDOL\HWOHUL� V|]�NRQXVX� P�úWHUL\H� \|QOHQGLULOHUHN�� P�úWHULQLQ� EX� �U�Q�� GH� VDWÕQ� DOPDVÕ�VD÷ODQDELOLU��
�6LVWHPH�ELOJL�VD÷OD\DQ�ELU�GL÷HU�ND\QDN�GD�SD]DUODPD�LVWLKEDUDWÕGÕU��<|QHWLFLOHU�� oHYUHGHNL� GH÷LúLPL� VLVWHPDWLN� ROPD\DQ� ELU� úHNLOGH� L]OHPH\H�oDOÕúÕUODU��3D]DUODPD� LVWLKEDUDWÕQÕQ�DPDFÕ��EX� L]OHPH� IDDOL\HWLQL� VLVWHPOL� KDOH�JHWLUHUHN�LúOHYVHO�ELU�V�UHo�ROXúWXUPDNWÕU��3D]DUODPD�LVWLKEDUDWÕQÕQ�NDOLWHVLQLQ�YH� PLNWDUÕQÕQ� DUWÕUÕOPDVÕQGD� P�úWHUL� LOH� ELUH�ELU� LOLúNL� LoLQGH� RODQ� VDWÕú�HOHPDQODUÕQD� E�\�N� J|UHYOHU� G�úPHNWHGLU�� 6DWÕú� HOHPDQODUÕQGDQ� ILUPD\D�ELOJLQLQ� G�]HQOL� DNÕúÕQÕ� VD÷OD\DELOPHN� LoLQ� HWNLQ� ELU� UDSRUODPD� VLVWHPLQLQ�\HUOHúWLULOPHVL�JHUHNPHNWHGLU��%D\L�YH�DFHQWHOHU��oHYUHGHNL�GH÷LúLP�LOH� LOJLOL�ELOJL\L� ILUPD\D� WDúÕ\DFDN�GL÷HU�DUDFÕODUGÕU��%X�DUDFÕODU� ILUPD\D�JHUL�ELOGLULP�VD÷ODPD� NRQXVXQGD� WHúYLN� HGLOPHOLGLUOHU�� %|\OH� ELU� ELOJL� DNÕúÕ� WDUDIODU�DUDVÕQGD� NXUXODFDN� X]XQ� V�UHOL� L\L� LOLúNLOHU� VD\HVLQGH� P�PN�Q� RODFDNWÕU��hONHPL]GHNL� N�OW�UHO� \DSÕQÕQ� Lú� \DúDPÕQD� RODQ� \DQVÕPDVÕQÕQ� ELU� VRQXFX�RODUDN�Lú�LOLúNLOHULQGH�NLúLVHO�HWNLOHúLPOHU�E�\�N�|QHPH�VDKLS�RODELOPHNWHGLU��'ROD\ÕVÕ� LOH�� DUDFÕODUÕQ� ILUPD\D� JHUL� ELOGLULP� VD÷ODPD� NRQXVXQGD� WHúYLN�HGLOPHOHUL�]RU�ROPD\DFDNWÕU���
�.�o�N� LúOHWPHOHU� LKWL\Do� GX\GXNODUÕ� ELOJL\L� SURIHV\RQHO� DUDúWÕUPD�NXUXPODUÕQGDQ�� NDPX� NXUXPODUÕ� YH� PHVOHN� NXUXOXúODUÕQÕQ� \D\ÕQODUÕQGDQ�

øo�UDSRUODU� 3D]DU�LVWLKEDUDWÕ� 3D]DUODPD�DUDúWÕUPDVÕ

3%6�

5HNDEHWH�RODQ�WHSNL�<HQL�SD]DUODU�<HQL��U�Q�JHOLúWLUPH�



5HNDEHW�hVW�QO�÷��6D÷ODPDGD�3D]DUODPD�%LOJL�6LVWHPOHUL��

���

&��� 6��

VD÷OD\DELOLUOHU�� $QFDN�� &DQQRQ¶D� J|UH��� VDWÕQ� DOÕQDQ� SD]DU� ELOJLVLQGHQ�oR÷XQOXNOD� NXúNX� GX\XOGX÷XQGDQ�� ILUPDODU� NLúLVHO� ELOJL\L� YH� PLNWDUÕ� D]� GD�ROVD�WDUDIVÕ]�ELOJL\L�WHUFLK�HGHUOHU���
3D]DUODPD� DUDúWÕUPDVÕ� VLVWHPH� ELOJL� DNÕúÕQÕ� VD÷OD\DQ� �o�QF�� ELOJL�ND\QD÷ÕGÕU�� )DNDW�� � N�o�N� LúOHWPHOHU� SD]DU� DUDúWÕUPDVÕ� NXOODQDUDN� ELOJL�WRSODPD�NRQXVXQGD�\HWHUVL]�NDOPDNWDGÕUODU���
3%6¶QH� LOLúNLQ� oDOÕúPDODUGD� LNL� WHPHO� VRQXo� RUWD\D� NRQPDNWDGÕU��%LULQFLVL�� N�o�N� LúOHWPHOHU� oHYUH� YH�P�úWHULOHU� NRQXVXQGD� ELOJL\H� XODúPDGD�GL÷HU� LúOHWPHOHULQ� JHULVLQGH� NDOPDNWDGÕUODU�� øNLQFLVL�� ELOJLVD\DU� NXOODQDQ�SHUVRQHOH�VDKLS�ROPDODUÕQD�NDUúÕQ��ELOJLVD\DUD�GD\DOÕ�%6¶OHULQLQ�NXOODQÕPÕQGD�oHNLQJHQ�GDYUDQPDNWDGÕUODU��%DúDUÕOÕ�ELU�3%6�JHOLúWLUPHN��ELU�PLNWDU�\DWÕUÕP�YH�LQVDQ�ND\QD÷Õ�JHUHNWLUPHNWHGLU��%XQXQ�\DQÕQGD��\|QHWLP�NDGURVXQGDQ�HQ�DOW� VHYL\HGHNL� oDOÕúDQÕQD� NDGDU� KHUNHVLQ� VLVWHPH� LQDQPDVÕ� YH� VLVWHPLQ�JHUHNWLUGL÷L� X\JXODPDODUÕ� \HULQH� JHWLUPH\H� LVWHNOL� ROPDVÕ� 3%6¶QLQ� ILUPD\D�\HUOHúWLULOPHVLQGH�E�\�N�|QHPH�VDKLSWLU���
6LVWHPH� JHOHFHN� WHSNLQLQ� WHPHO� ND\QDNODUÕ� ELOJLVD\DU� NRUNXVX� YH�VLVWHPLQ� JHWLUHFH÷L� ELOLQPH\HQ� GH÷LúLNOLNOHUGHQ� GX\XODQ� HQGLúHGLU�� 6LVWHPL�NXOODQDFDN�RODQ�SHUVRQHO�YH�\|QHWLFLOHU�\ÕOODUGÕU�LúOHULQL�NHQGL�ELOGLNOHUL�\D�GD�DOÕúÕODJHOPLú�\|QWHPOHU�LOH�V�UG�U�UNHQ��3%6¶QLQ�X\JXODQPD\D�EDúODPDVÕ�LOH�NHQGLOHULQLQ�DúLQD�ROPDGÕNODUÕ�X\JXODPDODUÕQ�LoLQGH�EXODFDNODUGÕU��%X�GXUXP��KHP� SHUVRQHOL� KHP� GH� \|QHWLFLOHUL� UDKDWVÕ]� HGHFHN� YH� VLVWHPH� NDUúÕ� GLUHQo�EDúOD\DELOHFHNWLU�� 3%6¶QLQ� LúOHWPHGH� EDúDUÕ� LOH� X\JXODQDELOPHVL� LoLQ��|QFHOLNOH� �VW� \|QHWLPLQ� WDP� GHVWH÷LQLQ� VD÷ODQPDVÕ� JHUHNPHNWHGLU�� 'DKD�VRQUD��3%6�DPDoODUÕ��JHUHNOLOLNOHUL�� DYDQWDMODUÕ��NDUDU�YHUPHGH�YH�V�UHoOHUGH�JHWLUHFH÷L� GH÷LúLNOLNOHU�� YH� |UJ�W� \DSÕVÕ� YH� N�OW�U�� �]HULQGHNL� HWNLOHUL�\|QHWLPH�DQODWÕOPDOÕGÕU��dDOÕúDQODUÕQ�NRUNXODUÕQÕ�RUWDGDQ�NDOGÕUPDN��VLVWHPLQ�WHNQLN� LúOH\LúLQL� WDQÕWPDN�� YH� VLVWHPLQ� JHWLUGL÷L� \HQL� SURVHG�UOHUL� DQODWPDN�LoLQ�oDOÕúDQODUD�H÷LWLP�YHULOPHOLGLU��'DKD�VRQUD�LVH��3%6�LoLQ�JHUHNOL�\DWÕUÕP�\DSÕOPDOÕ�YH�JHUHN�J|U�O�UVH�LQVDQ�ND\QD÷Õ�VD÷ODQPDOÕGÕU���
.�o�N� LúOHWPHOHU� KHP� LoVHO� KHP� GH� GÕúVDO� ELOJL\L� WRSOD\DUDN� HOGH�HGLOHQ� YHULQLQ� SD]DUODPD� NDUDUODUÕQGD� NXOODQÕOPDVÕQD� RODQDN� YHUHQ� X\JXQ�ELoLPGH� VDNODQPDVÕQÕ� VD÷ODPDOÕGÕU�� %LOJL\L� WRSOD\ÕS� DQDOL]� HGHUHN� NDUDU�YHUPHGH�NXOODQDQ�EX�LúOHWPHOHU��SD]DUODPD�SODQODUÕQÕQ�NDOLWHVLQL�DUWÕUDELOLUOHU��%|\OHFH�� VDGHFH� oHYUHGHNL� JHOLúPHOHUL� YH� GH÷LúLPL� L]OHPHNOH� NDOPD]ODU��IDDOL\HW� J|VWHUGLNOHUL� VHNW|UGHNL� EDúDUÕOÕ� YH� EDúDUÕVÕ]� \HQL� �U�QOHUOH�UDNLSOHULQLQ� IDDOL\HWOHUL� KDNNÕQGD� GD� ELOJL� VDKLEL� ROXUODU�� dHYUHGH� \DúDQDQ�GH÷LúLP�QHGHQL� LOH�SODQODUGD�\DSÕOPDVÕ� JHUHNHQ�GH÷LúLNOLNOHU��J�QFHO�ELOJL\H�VDKLS�ROXQGX÷XQGDQ��NROD\OÕNOD�YH�HWNLQ�úHNLOGH�JHUoHNOHúWLULOHELOLU��'L÷HU�ELU�LIDGH� LOH�� ILUPDQÕQ� PDQHYUD� NDELOL\HWL� DUWDU�� %XQXQ� VRQXFXQGD� GD�� GR÷UX�

���� &DQQRQ�� 7�� �������� ³0DUNHWLQJ� IRU� VPDOO� EXVLQHVVHV´�� %DNHU� 0�-�� �(G���� 7KH� 0DUNHWLQJ�
%RRN��%XWWHUZRUWK�±�+HLQHPDQQ��2[IRUG��V�����±������

���� 2¶%ULHQ��7�9���6FKRHQEDFNOHU��'��YH�*RUGRQ��*�/����������³0DUNHWLQJ�LQIRUPDWLRQ�V\VWHPV�
IRU� FRQVXPHU� SURGXFWV� FRPSDQLHV�� $� PDQDJHPHQW� RYHUYLHZ´�� -RXUQDO� RI� &RQVXPHU�
0DUNHWLQJ��9RO����1R����V����±�����V����
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NDUDUODU�DOÕQDUDN�SD]DUGDNL�GH÷LúLPH�KÕ]OÕ� WHSNL�YHULOHELOLU��%X�V�UHFLQ�GR÷DO�VRQXFX�RODUDN�GD��SD]DUGD�UHNDEHW�DYDQWDMÕ�HOGH�HGLOLU��
�.�o�N� LúOHWPHOHULQ� \|QHWLFLOHUL� LúOHULQLQ� úX� DQGD� \ROXQGD� JLWWL÷L�úHNOLQGH� NÕVD� G|QHPOL� ELU� G�ú�QFH\H� NDSÕOPDPDOÕ�� X]XQ� G|QHPOL� G�ú�QHUHN�P�úWHULOHULQL� WDQÕPDODUÕQÕ�� RQODUÕQ� LKWL\DoODUÕQÕ� EHOLUOHPHOHULQL�� YH� KHGHI�NLWOHOHULQH� YH� |UJ�WVHO� NDELOL\HWOHULQH� X\JXQ� SD]DUODPD� VWUDWHMLOHUL�JHOLúWLUPHOHULQL�VD÷OD\DFDN�3%6�ROXúWXUPDOÕGÕUODU��

�
.$<1$.d$��

��� $GOHU��/����������³3KDVLQJ�UHVHDUFK�LQWR�WKH�PDUNHWLQJ�SODQ´��6PLWK��6���%ULHQ�� 5�� YH� 6WDIIRUG�� -�� �(GV��� 5HDGLQJV� LQ� 0DUNHWLQJ� ,QIRUPDWLRQ�6\VWHPV�� $� 1HZ� (UD� LQ� 0DUNHWLQJ� 5HVHDUFK�� +RXJKWRQ� ±� 0LIIOLQ��%RVWRQ��0$����������
��� $GOHU�� /�� �������� ³7KH� V\VWHPV� FRQFHSW� LQ� PDUNHWLQJ� PDQDJHPHQW´��6PLWK�� 6��� %ULHQ�� 5�� YH� 6WDIIRUG�� -�� �(GV��� 5HDGLQJV� LQ� 0DUNHWLQJ�,QIRUPDWLRQ� 6\VWHPV�� $�1HZ� (UD� LQ�0DUNHWLQJ� 5HVHDUFK�� +RXJKWRQ� ±�0LIIOLQ��%RVWRQ��0$����������
��� %RQGUD�� -�� YH�'DYLV��7�� �������� ³0DUNHWLQJ¶V� UROH� LQ� FURVV�±� IXQFWLRQDO�LQIRUPDWLRQ� PDQDJHPHQW´�� ,QGXVWULDO� 0DUNHWLQJ� 0DQDJHPHQW� 9RO����1R����V�����±������
��� %URZQOLH��'��YH�6SHQGHU��-��&����������³0DQDJHULDO�MXGJPHQW�LQ�VWUDWHJLF�PDUNHWLQJ�� 6RPH�SUHOLPLQDU\� WKRXJKWV´��0DQDJHPHQW�'HFLVLRQ� 9RO����1R����V����±�����
��� &DQQRQ��7����������³0DUNHWLQJ�IRU�VPDOO�EXVLQHVVHV´��%DNHU�0�-���(G����7KH�0DUNHWLQJ�%RRN��%XWWHUZRUWK�±�+HLQHPDQQ��2[IRUG��V�����±������
��� &R[��'��)���YH�*RRG��5��(�����������+RZ�WR�EXLOG�D�PDUNHWLQJ�LQIRUPDWLRQ�V\VWHP���+DUYDUG�%XVLQHVV�5HYLHZ� 0D\ÕV���+D]LUDQ��V����������
��� *OD]HU��5�� YH�:HLVV��$�� �������� ³0DUNHWLQJ� LQ� WXUEXOHQW� HQYLURQPHQWV��'HFLVLRQ�SURFHVVHV�DQG�WKH�WLPH�±�VHQVLWLYLW\�RI�LQIRUPDWLRQ´��-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK� 9RO�����V�����±������
��� +HZVRQ��1��YH�+HZVRQ��:���(GV�����������7KH�,PSDFW�RI�&RPSXWHUL]HG�6DOHV� RQ� 0DUNHWLQJ� 6\VWHPV� LQ� WKH� 8.�� )RXUWK� (GLWLRQ�� +&*�3XEOLFDWLRQV��%XFNLQJKDPVKLUH��
��� .D\D�� ø�� �������� 3D]DUODPD� %LOJL� 6LVWHPOHUL�� øVWDQEXO� hQLYHUVLWHVL�<D\ÕQODUÕ��<D\ÕQ�1R��������øVWDQEXO��
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���� .LWFKHQ��3��-��YH�'DZHV��-��)����������³0DUNHWLQJ�LQIRUPDWLRQ�V\VWHPV�LQ�VPDOOHU� EXLOGLQJ� VRFLHWLHV´�� ,QWHUQDWLRQDO� -RXUQDO� RI� %DQN� 0DUNHWLQJ�9RO����1R����V���±����
���� .RWOHU�� 3�� �������� ³$� GHVLJQ� IRU� WKH� ILUP¶V� PDUNHWLQJ� QHUYH� FHQWHU´��6PLWK�� 6��� %ULHQ�� 5�� YH� 6WDIIRUG�� -�� �(GV��� 5HDGLQJV� LQ� 0DUNHWLQJ�,QIRUPDWLRQ� 6\VWHPV�� $�1HZ� (UD� LQ�0DUNHWLQJ� 5HVHDUFK�� +RXJKWRQ� ±�0LIIOLQ��%RVWRQ��0$����������
���� /L��6���.LQPDQ��5���'XDQ��<��YH�(GZDUGV��-�6����������³&RPSXWHU�EDVHG�VXSSRUW� IRU� PDUNHWLQJ� VWUDWHJ\� GHYHORSPHQW´�� (XURSHDQ� -RXUQDO� RI�0DUNHWLQJ� 9RO����1R������V�����±������
���� /L�� 6�� �������� ³&RPSXWHU� EDVHG� VXSSRUW� IRU� GHYHORSLQJ� PDUNHWLQJ�VWUDWHJ\´�� 5HVHDUFK� 5HSRUW� IRU� 7UDQVIHU� IURP� 0SKLO� WR� 3K'�� /XWRQ�%XVLQHVV�6FKRRO��8QLYHUVLW\�RI�/XWRQ��/XWRQ��$SULO��
����0LQW]EHUJ��+�������D���³5HWKLQNLQJ�VWUDWHJLF�SODQQLQJ�3DUW����3LWIDOOV�DQG�)DOODFLHV´��/RQJ�5DQJH�3ODQQLQJ� 9RO����1R����V����±�����
����0LQW]EHUJ��+�������E���7KH�5LVH�DQG�)DOO�RI�6WUDWHJLF�3ODQQLQJ��3UHQWLFH�+DOO�,QWHUQDWLRQDO��+HPHO�+HPSVWHDG��
���� 2¶%ULHQ�� 7�9��� 6FKRHQEDFNOHU��'�� YH�*RUGRQ��*�/�� �������� ³0DUNHWLQJ�LQIRUPDWLRQ� V\VWHPV� IRU� FRQVXPHU� SURGXFWV� FRPSDQLHV��$�PDQDJHPHQW�RYHUYLHZ´��-RXUQDO�RI�&RQVXPHU�0DUNHWLQJ� 9RO����1R����V����±�����
���� 3HUNLQV��:�� YH�5DR��5�� �������� ³7KH� UROH� RI� H[SHULHQFH� LQ� LQIRUPDWLRQ�XVH� DQG� GHFLVLRQ� PDNLQJ� RI� PDUNHWLQJ� PDQDJHUV´�� -RXUQDO� RI� 0DUNHW�5HVHDUFK� 9RO�����V���±�����
���� 6PLWK��6���%ULHQ��5��YH�6WDIIRUG��-���(GV����������5HDGLQJV�LQ�0DUNHWLQJ�,QIRUPDWLRQ� 6\VWHPV�� $�1HZ� (UD� LQ�0DUNHWLQJ� 5HVHDUFK�� +RXJKWRQ� ±�0LIIOLQ��%RVWRQ��0$���
���� 7DOYLQHQ�� -�0�� �������� ³,QIRUPDWLRQ� V\VWHPV� LQ� PDUNHWLQJ´�� (XURSHDQ�-RXUQDO�RI�0DUNHWLQJ� 9RO����1R�����V���±�����
���� 7HN�� g�%�� �������� 3D]DUODPD� øONHOHUL� ±� *OREDO� <|QHWLPVHO� <DNODúÕP�7�UNL\H�8\JXODPDODUÕ�����%DVNÕ��%HWD�%DVÕP�$�ù���øVWDQEXO��
���� 7�UNPHQ�� ø�� �������� %LOJL� 6LVWHPOHUL\OH� 3D]DUODPD� <|QHWLPLQGH�9HULPOLOLN��0LOOL�3URG�NWLYLWH�0HUNH]L�<D\ÕQODUÕ��1R�������$QNDUD��
����:LOVRQ��0�� YH�0F'RQDOG��0�� �������� ³&ULWLFDO� SUREOHPV� LQ� PDUNHWLQJ�SODQQLQJ�� 7KH� SRWHQWLDO� RI� GHFLVLRQ� VXSSRUW� V\VWHPV´�� -RXUQDO� RI�6WUDWHJLF�0DUNHWLQJ� 9RO����V�����±������
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����:ULJKW�� 0�� YH� $VKLOO�� 1�� �������� ³$� FRQWLQJHQF\� PRGHO� RI� PDUNHWLQJ�LQIRUPDWLRQ´��(XURSHDQ� -RXUQDO� RI�0DUNHWLQJ� 9RO���� 1R������ V����� ±������
���� ;X�� ;�0�� �������� ³7KH� VWUDWHJLF� RULHQWDWLRQ� RI� PDUNHWLQJ� LQIRUPDWLRQ�V\VWHPV� ±� DQ� HPSLULFDO� VWXG\´�� 0DUNHWLQJ� ,QWHOOLJHQFH� 	� 3ODQQLQJ�9RO�������V�����±������


