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/RUHGDQD�/(21��XQLY��GLSO��RUJ��GHOD�0LQLVWUVWYR�]D�ãROVWYR��]QDQRVW�LQ�ãSRUW�
8UDG�]D�PHURVORYMH�

âPDUWLQVND�FHVWD�����������/MXEOMDQD��6ORYHQLMD�
(�SRãWD��ORUHGDQD#XVP�P]W�VL�

�
3UL]QDQMH� 5HSXEOLNH� 6ORYHQLMH� ]D� SRVORYQR� RGOLþQRVW� �35632�� MH� QDMYLãMH� GUåDYQR� SUL]QDQMH� ]D�
GRVHåNH� QD� SRGURþMX� NDNRYRVWL� SURL]YRGRY� LQ� VWRULWHY� WHU� NDNRYRVWL� SRVORYDQMD� NRW� UH]XOWDW� UD]YRMD�
]QDQMD� LQ� LQRYDWLYQRVWL��3RVWRSHN�]D�SUL]QDQMH�YRGL�8UDG�5HSXEOLNH�6ORYHQLMH� ]D�PHURVORYMH�Y�RNYLUX�
0LQLVWUVWYD�]D�ãROVWYR��]QDQRVW�LQ�ãSRUW��9�VNODGX�]�]DNRQRP�SUL]QDQMH�L]URþL�QDJUDMHQFHP�SUHGVHGQLN�
9ODGH� 5HSXEOLNH� 6ORYHQLMH�� 0HULOD�� SR� NDWHULK� VH� RFHQMXMHMR� SULMDYOMHQH� RUJDQL]DFLMH� Y� SRVWRSNX� VR�
HQDND�PHULORP�HYURSVNH�QDJUDGH� ]D�NDNRYRVW�ª(XURSHDQ�4XDOLW\�$ZDUG�±�(4$©��0HULOD�R]��PRGHO�
RGOLþQRVWL�VH�]�UD]YRMHP�QHQHKQR�L]EROMãXMH��NDU�MH�SRWUHEQR�XSRãWHYDWL�WXGL�Y�SRVWRSNX�35632��NL�ER�
OHWRV�SUYLþ�SRWHNDO�Y�VNODGX�]�L]SRSROQMHQLP�PRGHORP�RGOLþQRVWL�()40���ª()40�([FHOOHQFH�PRGHO©��
9�SRVWRSNX�VSUHMHPDQMD�MH�WXGL�]DNRQ�R�VSUHPHPEDK�LQ�GRSROQLWYDK�]DNRQD�R�35632��NL�ER�RPRJRþLO�
XYHGER�QRYH�NDWHJRULMH�SUL]QDQMD�SRVHEHM�]D�MDYQL�VHNWRU�������� 892'�
�
.URQRORãNL�SUHJOHG�GRJDMDQMD�QD�SRGURþMX�GYLJRYDQMD�]DYHVWL�R�SRPHQX�NDNRYRVWL�Y�VYHWX��QD�]DþHWNX�
SUHGYVHP�Y� LQGXVWULML� LQ�SR]QHMH� WXGL�QD�SRGURþMX�VWRULWHY��NDåH�QD�GHMVWYR��GD� MH�-DSRQVND�åH�Y�����
OHWLK� UD]YLOD� VYRM� VLVWHPVNL� SULVWRS� REYODGRYDQMD� NDNRYRVWL� �7RWDO� 4XDOLW\� 0DQDJHPHQW��� NDWHUHJD�
UD]YRM� LQ� SRVOHGLFD� VWD� ELOD� ]D]QDPRYDQD� Y� OHWX� ����� V� SRGHOLWYLMR� SUYH� QDJUDGH� ]D� NDNRYRVW�� W�� L��
'HPLQJRYH�QDJUDGH��QDMEROMãLP�SRGMHWMHP���
.RW� RGJRYRU� VR� Y� ='$� Y� ]DþHWNX� ���� OHW� Y� DYWRPRELOVNL� LQ� RERURåHYDOQL� LQGXVWULML� ]DþHOL� QD� SRGODJL�
SRVHEQLK� YSUDãDOQLNRY� LQWHQ]LYQR� SULSUDYOMDWL� ]DKWHYH� ]D� XVWUH]HQ� VLVWHP� ]DJRWDYOMDQMD� NDNRYRVWL� LQ�
WDNR� SULãOL� WXGL� GR� SUYLK� REOLN� VWDQGDUGRY�� 9� ���� OHWLK� VR� ='$� GRSROQLOH� MDSRQVNL�PRGHO� 740� LQ� JD�
SULODJRGLOH�DPHULãNLP�UD]PHUDP�WHU�Y� OHWX������SRGHOLOH� WXGL�SUYR�QDJUDGR�]D�NDNRYRVW�� W�� L��0DOFROP�
%DOGULJH�1DWLRQDO�4XDOLW\�$ZDUG��0%14$����
�
=DKRGQD� (YURSD� MH� ELOD� Y� WHP� þDVX� Y� ]QDPHQMX� SUYLK� L]GDM� VWDQGDUGRY� VHULMH� ,62� ����� LQ� KLWUHJD�
Y]SRQD�ãWHYLOD�FHUWLILFLUDQLK�VLVWHPRY�NDNRYRVWL��.OMXE� WHPX�SD�VH� MH�QD�SRGODJL�UD]LVNDY� LQ�SULPHUMDY�
SURGXNWLYQRVWL� Y� DYWRPRELOVNL� LQGXVWULML� L]ND]DOR�� GD� VR� HYURSVNL� SURL]YDMDOFL� DYWRPRELORY� GDOHþ� ]D�
-DSRQVNR�LQ�='$��7R�MH�Y�OHWX������VSRGEXGLOR�ãWLULQDMVW�YRGLOQLK�HYURSVNLK�SRGMHWLM��GD�VR�XVWDQRYLOD�
(YURSVNL� VNODG� ]D� XSUDYOMDQMH� NDNRYRVWL� ±� ª(XURSHDQ� )RXQGDWLRQ� IRU� 4XDOLW\� 0DQDJHPHQW©� �Y�QDGDOMHYDQMX� ()40�� ]� QDORJR�� GD� UD]YLMH� SULVWRS� R]LURPD� PRGHO�� NDWHUHJD� XSRUDED� ER� GYLJQLOD�
NRQNXUHQþQRVW� WXGL� Y� (YURSL�� ()40� MH� RE� SRGSRUL� (YURSVNH� RUJDQL]DFLMH� ]D� NDNRYRVW� �(24�� LQ�
(YURSVNH�NRPLVLMH��(8�'*�,,,��UD]YLO�PRGHO�SRVORYQH�RGOLþQRVWL��NL�MH�SRVWDO�RVQRYD�LQ�WHPHOM�HYURSVNH�
QDJUDGH�]D�NDNRYRVW�±�ª7KH�(XURSHDQ�4XDOLW\�$ZDUG©��Y�QDGDOMHYDQMX�(4$���=GUXåLO�QDM�EL� L]NXãQMH�
0%14$�LQ�'HPLQJRYH�QDJUDGH��9�OHWX������MH�ELOD�SRGHOMHQD�WXGL�SUYD�QDJUDGD�������
=�UD]YRMHP�PRGHOD�MH�ELO�VWRUMHQ�NRUDN�QDSUHM�RG�ILOR]RILMH�]DJRWDYOMDQMD�NDNRYRVWL��VDM�PRGHO�YVHEXMH�
HOHPHQWH��NL�]DMHPDMR�FHORWHQ�SRVORYQL�VLVWHP�LQ�WDNR�SUHGVWDYOMDMR�VLVWHPVNR�QDGJUDGQMR��'DQHV�MH�SR�
Y]RUX�HYURSVNH�QDJUDGH�Y�(YURSL�XVWDQRYOMHQLK�åH�SUHNR����QDFLRQDOQLK�QDJUDG��
����� =$0(7.,�,1�5$=92-�35,=1$1-$�56�=$�326/2912�2'/,ý1267�
�
7XGL�Y�6ORYHQLML�VPR�VH�SR�RVDPRVYRMLWYL�]DþHOL�VRRþDWL�]�]DKWHYDPL�QRYLK�WUJRY��NL�VR�PRUDOL�þH]�QRþ�
]DPHQMDWL� MXJRVORYDQVNHJD�� 7DNR� MH� SRVWDOR� MDVQR�� NDM� SRPHQL� NDNRYRVW� ]D� QDãR� NRQNXUHQþQRVW��
SURGXNWLYQRVW�LQ�åLYOMHQMVNL�VWDQGDUG���
�
3RGREQR� NRW� Y� GUXJLK� HYURSVNLK� GUåDYDK� MH� WXGL� SUL� QDV� Y� OHWLK� ����� �� �����PRþQR� QDUDVOR� ãWHYLOR�
RUJDQL]DFLM� V�SULGREOMHQLP� SRWUGLORP�R� VNODGQRVWL� VLVWHPD� YRGHQMD�NDNRYRVWL� ]� ]DKWHYDPL� VWDQGDUGD��



�

��

R]��FHUWLILNDWRP�,62�������NDU� MH�YVHNDNRU�HGHQ�RG�SRND]DWHOMHY�QDFLRQDOQH�]DYHVWL�R�NDNRYRVWL��âH�
YHþ�� åHOHOL� VPR� QDUHGLWL� NRUDN� QDSUHM� LQ� Y� OHWLK� ����� �� ����� VR� VH� ]DþHOH� DNWLYQRVWL� SULSUDYH�1DFLRQDOQHJD�SURJUDPD�NDNRYRVWL�5HSXEOLNH�6ORYHQLMH��13.56��LQ�V�WHP�WXGL�QDFLRQDOQH�QDJUDGH�]D�
NDNRYRVW�� ,]UDåHQD� VWD�ELOD� YROMD� LQ� LQWHUHV�SULVWRMQLK� LQãWLWXFLM� QD�SRGURþMX�NDNRYRVWL�� GD�VH�RPRJRþL�
Y]SRVWDYLWHY�VLVWHPD�QDJUDGH�QD�WHP�SRGURþMX�QD�QDMYLãML�GUåDYQL�UDYQL��7DNR�MH�WDNUDWQL�8UDG�56�]D�
VWDQGDUGL]DFLMR�LQ�PHURVORYMH � �Y�VRGHORYDQMX�]�GUXJLPL�LQãWLWXFLMDPL�QD�SRGURþMX�NDNRYRVWL�]DþHO�JUDGLWL�
YVH� SRWUHEQH� HOHPHQWH� ]D� L]JUDGQMR� VLVWHPD�� SUL� þHPHU� VH� MH� ]JOHGRYDO� SR� HYURSVNLK� LQ� VYHWRYQLK�
L]NXãQMDK�LQ�VPHUQLFDK��SUHGYVHP�SR�HYURSVNL�QDJUDGL�]D�NDNRYRVW���
/HWD������VR�ELOL�V�VSUHMHPRP�]DNRQD�R�SUL]QDQMX�56�]D�SRVORYQR�RGOLþQRVW� ���� L]SROQMHQL�SRJRML�]D�
L]YHGER�SUYHJD�SRVWRSND�RFHQMHYDQMD�RUJDQL]DFLM�SR�Y]RUX�HYURSVNH�QDJUDGH�]D�NDNRYRVW������� 1$0(1�,1�&,/-,�35,=1$1-$�56�=$�326/2912�2'/,ý1267�
�������1DPHQ�SUL]QDQMD� MH� VSRGEXMDQMH� VORYHQVNLK� JRVSRGDUVNLK�GUXåE�� ]DYRGRY� LQ� GUXJLK� SUDYQLK�
RVHE� WHU� GUåDYQLK� RUJDQRY� N� XYDMDQMX� VLVWHPRY� VRGREQHJD�� XþLQNRYLWHJD� LQ� FHORYLWHJD� GRVHJDQMD�NDNRYRVWL�WHU�N�QDþUWRYDQMX�LQ�L]YDMDQMX�VRGREQHJD�SURFHVD�SRVORYDQMD�]D�]DJRWRYLWHY�NRQNXUHQþQRVWL�
SURL]YRGRY�LQ�VWRULWHY��
�������&LOML�SUL]QDQMD�VR��
x� SRVSHãHYDWL� ]DYHGDQMH� R� HYURSVNHP� PRGHOX� FHORYLWHJD� YRGHQMD� NDNRYRVWL� R]�� RGOLþQRVWL�SRVORYDQMD��
x� SRVSHãHYDWL� ]DYHGDQMH� R� NDNRYRVWL� LQ� SUL]DGHYDQMH� ]D� YHþMR� NDNRYRVW� SRVORYDQMD� Y� 6ORYHQLML�

�QHQHKQR�L]EROMãHYDQMH���
x� VSRGEXGLWL�SURFHVH�VDPRRFHQMHYDQMD � ��
x� VSRGEXGLWL�NRQNXUHQþQH�SULPHUMDYH�]�GRPDþLPL�LQ�WXMLPL�RUJDQL]DFLMDPL��
x� SUL]QDWL�RUJDQL]DFLMDP�Y�6ORYHQLML�GRVHåNH�QD�SRGURþMX�RGOLþQRVWL�LQ�QHQD]DGQMH�
x� SURPRYLUDWL�XVSHãQH�VWUDWHJLMH�LQ�SURJUDPH�NDNRYRVWL�GRPD�LQ�Y�WXMLQL�������=1$ý,/1267,�35,=1$1-$�56�=$�326/2912�2'/,ý1267�
�
.RW�QDMYLãMH�GUåDYQR�SUL]QDQMH�]D�GRVHåNH�QD�SRGURþMX�NDNRYRVWL�SURL]YRGRY� LQ�VWRULWHY�WHU�NDNRYRVWL�
SRVORYDQMD� MH� QDPHQMHQR� YVHP� RUJDQL]DFLMDP� WDNR� Y� ]DVHEQHP� NRW� Y� MDYQHP� VHNWRUMX�� 3UHGVWDYOMD�QDGJUDGQMR�VLVWHPRP�YRGHQMD�NDNRYRVWL�,62�������NDU�MH�PRJRþH�UD]EUDWL�L]�PRGHOD�RGOLþQRVWL�()40��
NL�]DMHPD�PHULOD��SR�NDWHULK�VH�RFHQMXMHMR�WXGL�SURFHVL���
�������9ODGQL�SURJUDP��

� �
1RVLOND� SURJUDPD� SUL]QDQMD�5HSXEOLNH� 6ORYHQLMH� ]D� SRVORYQR� RGOLþQRVW� �Y� QDGDOMHYDQMX�� 35632�� MH�
9ODGD� 5HSXEOLNH� 6ORYHQLMH�� 3RVWRSHN� ]D� SUL]QDQMH� YRGL� 8UDG� 5HSXEOLNH� 6ORYHQLMH� ]D� PHURVORYMH� Y�
RNYLUX� 0LQLVWUVWYD� ]D� ãROVWYR�� ]QDQRVW� LQ� ãSRUW�� LQ� VLFHU� Y� LPHQX� 2GERUD� ]D� 35632�� NDWHUHJD� MH�
LPHQRYDOD�9ODGD�56��9�VNODGX�]�]DNRQRP��SUL]QDQMH�L]URþL�QDJUDMHQFHP�SUHGVHGQLN�YODGH��
�������.DWHJRULMH�SUL]QDQMD�
�

9VDNR�OHWR�VH�ODKNR�SRGHOLMR�ãWLUL�SUL]QDQMD�RVHEDP�Y�NDWHJRULMDK���
x� HQR� SUL]QDQMH� RVHEL� ]� YHþ� NRW� ���� ]DSRVOHQLPL� QD� SRGURþMX�

L]GHONRY��
x� HQR� SUL]QDQMH� RVHEL� ]� ���� DOL� PDQM� ]DSRVOHQLPL� QD� SRGURþMX�L]GHONRY��
x� HQR� SUL]QDQMH� RVHEL� ]� YHþ� NRW� ���� ]DSRVOHQLPL� QD� SRGURþMX�

VWRULWHY��
x� HQR� SUL]QDQMH� RVHEL� ]� ���� DOL� PDQM� ]DSRVOHQLPL� QD� SRGURþMX�

VWRULWHY��
�
6OLND����6NXOSWXUD�SUL]QDQMD�
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2E� L]SROQMHYDQMX� SRJRMHY� LQ� Y� VNODGX� ]� ]DNRQRP� VH� SUL]QDQMH� ODKNR� SRGHOL� WXGL� SRGMHWQLNRP�
SRVDPH]QLNRP��QH�PRUH�SD�VH�JD�SRGHOLWL�RVHEL��NL� MH�Y� þDVX�SRVWRSND�RFHQMHYDQMD� LQ�SRGHOMHYDQMD�SUL]QDQMD� L]� NDWHUHJDNROL� UD]ORJD� SUHQHKDOD� GHORYDWL� DOL� MH� Y� SRVWRSNX� SUHQHKDQMD�� 3UL]QDQMH� VH�
L]ND]XMH�V�VNXOSWXUR�LQ�SRVHEQR�OLVWLQR��
�������� 8YHGED�SRVHEQH�NDWHJRULMH�]D�MDYQL�VHNWRU�
�
1D� WHP� PHVWX� YHOMD� ãH� SRVHEHM� SRXGDULWL� LQ� RSR]RULWL�� GD� MH� Y� SRVWRSNX� VSUHMHPDQMD� ]DNRQ� R�VSUHPHPEDK�LQ�GRSROQLWYDK�]DNRQD�R�35632��V�NDWHULP�ER�RPRJRþHQD�XYHGED�SRVHEQH�NDWHJRULMH�
SUL]QDQMD�]D�MDYQL�VHNWRU��1RYL�R]��L]SRSROQMHQL�PRGHO�RGOLþQRVWL�()40��R�NDWHUHP�MH�YHþ�QDSLVDQHJD�Y�
QDGDOMHYDQMX�SULVSHYND��QDPUHþ�XYDMD�SRVHEQD�PHULOD� ]D�RFHQMHYDQMH�RUJDQL]DFLM� L]� WHJD�VHNWRUMD� LQ�
QMLKRYR�PHGVHERMQR�SULPHUMDQMH��

�������2UJDQL]DFLMVND�VWUXNWXUD�VLVWHPD�35632�
�2GERU� ]D�35632�SUHGVWDYOMD� QDMYLãML� RUJDQ�RGORþDQMD� Y� VLVWHPX�� VDM�SRGHOMXMH� SUL]QDQMD� LQ� LPHQXMH�
RFHQMHYDOQR� NRPLVLMR�� NDWHUR� VHVWDYOMDMR� RFHQMHYDOFL�� YRGLOQL� RFHQMHYDOFL� LQ� UD]VRGQLNL��2FHQMHYDOFL� LQ�
YRGLOQL� RFHQMHYDOFL� VR� LPHQRYDQL� QD� SUHGORJ� UD]VRGQLãNH� VNXSLQH� LQ� VR� RGJRYRUQL� ]D� L]YDMDQMH�
RFHQMHYDQM� YORJ� SULMDYOMHQLK� RUJDQL]DFLM�� 5D]VRGQLNL� VNUELMR� ]D� SUDYLOQR� L]YDMDQMH� RFHQMHYDOQLK�
SRVWRSNRY��RGORþDMR�R� WHP��NDWHUL�SULMDYLWHOML � �ERGR�GHOHåQL�RELVNRY�QD� ORNDFLML� LQ�SULSUDYOMDMR�SUHGORJH�
ILQDOLVWRY�LQ�GRELWQLNRY�SUL]QDQMD��NDWHUH�SRWUGL�RGERU���

�
&HORWHQ� VLVWHP� NRRUGLQLUD� 8UDG� 5HSXEOLNH� 6ORYHQLMH� ]D�
PHURVORYMH�Y�RNYLUX�0LQLVWUVWYD�]D�ãROVWYR��]QDQRVW�LQ�ãSRUW��
NL�MH�Y�VNODGX�]�]DNRQRP�RGJRYRUHQ�]D�L]YDMDQMH�VWURNRYQLK�
LQ� DGPLQLVWUDWLYQLK� QDORJ� ]D� RGERU�� 6LFHU� SD� XUDG� VNUEL� ]D�L]YDMDQMH� WHPHOMQLK� DNWLYQRVWL� Y]SRVWDYLWYH� ]QDQVWYHQH� LQ�
WHKQLãNH�NDNRYRVWQH�LQIUDVWUXNWXUH�Y�6ORYHQLML��LQ�VLFHU�SUHNR�
ãWLULK� SRPHPEQLK� SRGURþLM� GHORYDQMD�� ]QDQVWYHQR�
PHURVORYMH�� ]DNRQVNR� PHURVORYMH�� SOHPHQLWH� NRYLQH� LQ�
SUL]QDQMH�5HSXEOLNH�6ORYHQLMH�]D�SRVORYQR�RGOLþQRVW��
��
6OLND����2UJDQL]DFLMVND�VKHPD�VLVWHPD�35632�
�
���������2SLV�SRVWRSND�SUL]QDQMD�5HSXEOLNH�6ORYHQLMH�]D�SRVORYQR�RGOLþQRVW�

�
3RVWRSHN� ]D� 35632� VH� RELþDMQR� ]DþQH� Y� IHEUXDUMX � � ]� REMDYR� MDYQHJD� UD]SLVD� ]D� ]ELUDQMH� YORJ� ]D�SUL]QDQMH�� =DLQWHUHVLUDQH� RUJDQL]DFLMH�� NL� åHOLMR� NDQGLGLUDWL� ]D� 35632� PRUDMR� SULSUDYLWL� W�� L��
VDPRRFHQLWYHQR�YORJR � �Y�VNODGX�]�UD]SLVQLPL�SRJRML�LQ�MR�Y�URNX�SUHGORåLWL�8UDGX�56�]D�PHURVORYMH��
��������2FHQMHYDOFL�
�3R�SRWHNX�URND�]D�]ELUDQMH�YORJ�VH�]DþQH�SUYD�VWRSQMD�SRVWRSND��NL�YNOMXþXMH�LPHQRYDQMH�RFHQMHYDOQLK�
VNXSLQ�]D�YVDNR�RG�SUHMHWLK�YORJ��2FHQMHYDOFL��RG�WUL�GR�SHW�Y�YVDNL�VNXSLQL��VR�L]EUDQL�L]PHG�YRGVWYHQLK�
GHODYFHY� LQ�VWURNRYQMDNRY��NL�]� UH]XOWDWL�VYRMHJD�GHOD�GRND]XMHMR�RGOLþQRVW�QD�SRGURþMX�SRVORYDQMD� LQ�
NDNRYRVWL� Y� JRVSRGDUVNLK� RUJDQL]DFLMDK� LQ� ]DYRGLK� WHU� XVWDQRYDK�� (GHQ� Y� VNXSLQL� MH� LPHQRYDQ� ]D�
YRGLOQHJD� RFHQMHYDOFD� LQ� RGJRYRUHQ� ]D� YRGHQMH� RFHQMHYDQMD� YORJH�� 9VL� RFHQMHYDOFL� VH� SUHGKRGQR�
XVSRVDEOMDMR��WDNR�GD�MH�]DJRWRYOMHQD�þLP�YHþMD�VNODGQRVW�SUL�RFHQMHYDQMX�YORJ�]D�SUL]QDQMH���
3UL�VHVWDYOMDQMX�RFHQMHYDOQLK�VNXSLQ�MH�SRVHEQD�SR]RUQRVW�XVPHUMHQD�N�QDVOHGQMLP�SRJRMHP��
x� GD�QL�QDVSURWRYDQMD�LQWHUHVRY�PHG�RFHQMHYDOFHP�LQ�RUJDQL]DFLMR�SULMDYLWHOMHP�
x� GD�VH�Y�VNXSLQL�SUHSOHWDMR�]QDQMH�LQ�L]NXãQMH�
x� GD�VH�XSRãWHYD�GHMDYQRVW�SRVDPH]QHJD�SULMDYLWHOMD���
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6� VHVWDYR� VNXSLQH� RFHQMHYDOFHY�� GRORþHQH� ]D� RFHQMHYDQMH� SRVDPH]QH� SULMDYOMHQH� RUJDQL]DFLMH�� MH�
VH]QDQMHQR�YRGVWYR�RUJDQL]DFLMH��NL�VYRMH�VWULQMDQMH�SRWUGL�]�L]MDYR����������3RVWRSHN�RFHQMHYDQMD�
�
9VL� þODQL� RFHQMHYDOQH� VNXSLQH� SUHMPHMR� HQ� L]YRG� YORJH� V� SURãQMR�� GD� MR� VDPRVWRMQR� LQ� QHRGYLVQR�
RFHQLMR��9VDNR�RG�PHULO� RFHQMHYDOFL� RFHQLMR� ]� YLGLND� SUHGQRVWL� LQ� SRGURþLM� ]D� L]EROMãDQMH� WHU� GRGHOLMR�
RFHQR�� 6OHGL� XVNODMHYDQMH� PQHQM� RFHQMHYDOFHY� Y� VNXSLQL�� WDNR� GD� þODQL� RFHQMHYDOQH� VNXSLQH� QD�XVNODMHYDOQHP� VHVWDQNX� SUHGVWDYLMR� YVDN� VYRMH� XJRWRYLWYH�� R� QMLK� UD]SUDYOMDMR� WHU� VH� XVNODGLMR� R�
PQHQMX��NL�SRãWHQR�RGUDåD�PQHQMH�FHORWQH�VNXSLQH��
��������5D]VRGQLNL�
�
3ROHJ� RFHQMHYDOFHY� LQ� YRGLOQLK� RFHQMHYDOFHY� VRGLMR� Y� RFHQMHYDOQR� NRPLVLMR� WXGL� UD]VRGQLNL�� R]��UD]VRGQLãND� VNXSLQD�� (QD� RG� SRPHPEQLK� QDORJ� UD]VRGQLNRY� MH� SRVWDYLWL� ]DKWHYH�� NL� QDM� EL� MLK�
L]SROQMHYDOL�SULMDYLWHOML�]D�GRVHJR�SUL]QDQMD��5D]VRGQLNL� WXGL� L]EHUHMR�WLVWH�SULMDYLWHOMH��NL� MLK�RFHQMHYDOFL�
RELãþHMR� QD� ORNDFLML�� V� þLPHU� SULMDYLWHOMHP�� NL� LPDMR� GREUH� PRåQRVWL� ]D� L]SROQLWHY� ]DKWHY�� ]DJRWRYLMR�
QDWDQþQHMãH�REUDYQDYDQMH�SUHG�GRNRQþQR�RGORþLWYLMR���
��������2ELVNL�QD�ORNDFLMDK�
�
1DPHQ�RELVND�QD�ORNDFLML�MH�SUHYHULWL�YORJR�R]LURPD�UD]MDVQLWL�PRUHELWQH�QHMDVQRVWL�Y�YORJL��VL�QD�NUDMX�
VDPHP� RJOHGDWL� XSRUDEOMHQL� SRVWRSHN� VDPRRFHQMHYDQMD� WHU� REþXWLWL� Y]GXãMH�� NL� YODGD� QD� GHORYQLK�
PHVWLK�SULMDYLWHOMD��3ULMDYLWHOMD�SUDYLORPD�RELãþH�VNXSLQD��NL�MH�RSUDYLOD�SUYR�RFHQMHYDQMH��SULGUXåL�SD�VH�
MLP�WXGL�HGHQ�RG�UD]VRGQLNRY��
�
1D�SRGODJL� XJRWRYLWHY� QD� RELVNX�QD� ORNDFLML� ODKNR�RFHQMHYDOQD� VNXSLQD� VSUHPHQL� SUYRWQR��XVNODMHQR�
RFHQR�LQ�SR�RELVNX�SRVUHGXMH�UD]VRGQLNRP�VYRMH�GRNRQþQR�PQHQMH�R�SULMDYLWHOMX��1D�SRGODJL�SRURþDQM�
]�RELVNRY�QD�ORNDFLML�UD]VRGQLNL�REOLNXMHMR�SUHGORJ�QDJUDMHQFHY�LQ�GRELWQLNRY�35632��
��������2GERU�]D�SUL]QDQMD�5HSXEOLNH�6ORYHQLMH�]D�SRVORYQR�RGOLþQRVW�
�
3UHGORJ��NL�JD� MH�REOLNXMH�UD]VRGQLãND�VNXSLQD�SRVUHGXMHPR�Y�PQHQMH�2GERUX�]D�SUL]QDQMD��NL�SRWUGL�
UH]XOWDWH�RFHQMHYDQMD�LQ�GRNRQþQR�RGORþL�R�QDJUDMHQFLK���
��������.RQþQR�SRURþLOR�SULMDYLWHOMX�
�.RQþQR�SRURþLOR�SULMDYLWHOMX�SUHGVWDYOMD�QDMSRPHPEQHMãL�SULVSHYHN�VLVWHPD�35632�]D�SULMDYLWHOMD��VDM�
YRGVWYX�SULMDYOMHQH�RUJDQL]DFLMH�SRGD�RFHQR�R�SUHGQRVWLK�LQ�SULORåQRVWLK�]D�L]EROMãDQMH��NL�SUHGVWDYOMDMR�
L]KRGLãþD�]D�QHQHKQR�L]EROMãHYDQMH�NDNRYRVWL�SRVORYDQMD��3RURþLOR�SULMDYLWHOMX�MH�QDPHQMHQR�SUHGYVHP�
L]EROMãDQMX��
��=DYHGDWL� VH� MH� QDPUHþ� WUHED�� GD� VH� SR� NRQþDQHP� VDPRRFHQMHYDQMX� R]LURPD�SR�SUHMHPX�NRQþQHJD�
SRURþLOD�QH�ER�QLþ�VSUHPHQLOR��þH�VH�Y�RUJDQL]DFLML�QD�SRGODJL�XJRWRYLWHY�QH�VSUHMPHMR�XVWUH]QL�XNUHSL�
LQ� QDUHGL� NRUDN� Y� VPHUL� RGSUDYOMDQMD� SRPDQMNOMLYRVWL�� 9� WHM� VPHUL� MH� SULSRURþOMLYR�� GD� VH� GRORþL� QHNDM�
NOMXþQLK�SRGURþLM�]D�L]EROMãDQMH�LQ�MLK�YNOMXþL�Y�SRVORYQR�QDþUWRYDQMH����������3,/271,�352-(.7,��
3ROHJ� UHGQLK� SRVWRSNRY� L]YDMDPR� WXGL� SLORWQH�� R]LURPD� SRVNXVQH� SURMHNWH� XYDMDQMD� PHULO� PRGHOD�
RGOLþQRVWL��9�REGREMX�������������VPR�L]YHGOL�ãHVW�SLORWQLK�SURMHNWRY��YNOMXþXMRþ�RED�SRVNXVQD�SURMHNWD�
QD�]DþHWNX�Y]SRVWDYLWYH�VLVWHPD��VOHGLOL�VR�WULMH�QD�SRGURþMX�]GUDYVWYD�LQ�HGHQ�QD�SRGURþMX�WXUL]PD��1D�
]DþHWNX�VPR�V� WHP�SUDY]DSUDY�åHOHOL�RSRJXPLWL�QDMSUHM� WLVWH�RUJDQL]DFLMH��NL�VR�åH�SULGRELOH�FHUWLILNDW�
,62�������DOL�VR�ELOH�QD�WHM�SRWL��LQ�VR�ELOH�WXGL�åH�SULSUDYOMHQH�VYRMR�SRW�NDNRYRVWL�QDGDOMHYDWL�Y�VPHUL�
RGOLþQRVWL�LQ�L]EROMãDQMD�SRVORYDQMD����
�
�
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����'26('$1-(�,=.8â1-(�,1�5(=8/7$7,�2&(1-(9$1-�
�������,]REUDåHYDQMH�LQ�XVSRVDEOMDQMH�
��
9� REGREMX� ����� �� ����� MH� ELOR� RUJDQL]LUDQLK� LQ� L]YHGHQLK� YHOLNR� L]REUDåHYDQM�� ãH� SRVHEHM� ]D�
SRWHQFLDOQH� SULMDYLWHOMH� LQ� GUXJH� ]DLQWHUHVLUDQH� RUJDQL]DFLMH�� 1D� VDPHP� ]DþHWNX� MH� WDNUDWQL� 8UDG� ]D�
VWDQGDUGL]DFLMR� LQ� PHURVORYMH� QDPHQLO� WXGL� GRORþHQ� GHO� VUHGVWHY� ]D� VRILQDQFLUDQMH� VYHWRYDOQLK�
DNWLYQRVWL� ]D� RUJDQL]DFLMH�� NL� VR� VH� YNOMXþLOH� Y� SUYL� SLORWQL� SURMHNW�� 1D� WHþDMLK� LQ� VHPLQDUMLK� QD� WHPR�
XYDMDQMD�PRGHOD� MH�VRGHORYDOR�SUHNR�����XGHOHåHQFHY��GR�VHGDM�SD� MH�ELOR�XVSRVREOMHQLK�YHþ�NRW����
RFHQMHYDOFHY�]D�SUL]QDQMH��
�
9VDNR� OHWR� RUJDQL]LUDPR� WXGL� L]SRSROQMHYDOQH� WHþDMH� ]D� RFHQMHYDOFH� ]� QDPHQRP� þLP� EROMãHJD�
XPHUMDQMD� RFHQMHYDQM� SRVDPH]QLNRY� LQ� SULGRELYDQMD� QRYLK� ]QDQM� WHU� L]NXãHQM�� 7HþDMH� YRGLMR� YRGLOQL�
RFHQMHYDOFL� LQ� YVDM� HGHQ� RG� UD]VRGQLNRY�� SUL� GHOX� SD� XSRUDEOMDMR� VDPRRFHQLWYHQH� YORJH� RUJDQL]DFLM�
GRELWQLF� SUL]QDQMD� L]� SUHWHNOLK� OHW�� /HWQD� REYH]QRVW� YVDNHJD� RFHQMHYDOFD� MH� XGHOHåED� QD� YVDM� HQHP�
WDNãQHP� L]SRSROQMHYDOQHP� WHþDMX�� VLFHU� RFHQMHYDOHF� QH� PRUH� VRGHORYDWL� Y� XUDGQHP� SRVWRSNX�RFHQMHYDQMD�YORJ�SULMDYLWHOMHY�� ,]UDþXQDOL�VPR��GD� MH�ELOR�GR�VHGDM� L]YHGHQLK�WROLNR� L]REUDåHYDQM��GD� MH�
SRYSUHþMH�GRVHJOR�åH�RNURJ����L]REUDåHYDOQLK�XU�QD�RFHQMHYDOFD�����
�
7DNR� QD� XUDGX�� NRW� WXGL� Y� NURJX� RFHQMHYDOFHY� WDNãHQ� SULVWRS� L]REUDåHYDQMD� RFHQMXMHPR� ]D� L]MHPQR�
NRULVWHQ��NL�FHORWQHPX�VLVWHPX�GDMH�GRGDQR�YUHGQRVW��NDU�VH�MH�SRND]DOR�åH�OHWD�������NR�VR�VORYHQVNL�RFHQMHYDOFL�]D�SUL]QDQMH�YORJL�SULMDYLWHOMD�]D�SUL]QDQMH�GRGHOLOL�HQDNR�RFHQR�NRW�RFHQMHYDOFL�SUL�HYURSVNL�
QDJUDGL�]D�NDNRYRVW�LVWHJD�OHWD��
�������5H]XOWDWL�RFHQMHYDQM�
�
3URJUDP�35632�MH�GRåLYHO�YHOLNR�]DQLPDQMH�QD�YVHK�SRGURþMLK�GHORYDQMD�GUåDYH��9�þDVX�RG�OHWD������
GR�OHWD������MH�ELOR�VNXSQR�L]YHGHQLK�����RFHQMHYDQM�SULMDYOMHQLK�RUJDQL]DFLM��2G�WHJD�Y�RNYLUX�SLORWQLK�SURMHNWRY� ��� RFHQMHYDQM� WHU� ��� RFHQMHYDQM� Y� RNYLUX� UHGQLK� SRVWRSNRY� 35632�� 2G� WHJD� MH� ELOR� ���
SRVWRSNRY� RFHQMHYDQM� L]YHGHQLK� ]D� RUJDQL]DFLMH� ]DVHEQHJD� WHU� ��� SRVWRSNRY� RFHQMHYDQM� ]D�
RUJDQL]DFLMH�MDYQHJD�VHNWRUMD��'R�VHGDM��YNOMXþQR�]�OHWRP�������MH�Y�YVHK�SRVWRSNLK�RFHQMHYDQM��WDNR�Y�
RNYLUX�UHGQLK�NRW�SLORWQLK�SRVWRSNRY���NL� MLK� MH�YRGLO�8UDG�56�]D�PHURVORYMH�VRGHORYDOR����VORYHQVNLK�
RUJDQL]DFLM��RG�WHJD����L]�]DVHEQHJD�WHU����L]�MDYQHJD�VHNWRUMD���
�
9� FHORWQHP� RSD]RYDQHP� REGREMX� MH� PRJRþH� ]DVOHGLWL�� GD� MH� ELOD� YHþLQD� SULMDYLWHOMHY� L]� NDWHJRULMH�
SURL]YRGQLK� LQ�YHOLNLK�RUJDQL]DFLM��þH�SUL� WHP�XSRãWHYDPR�ãWHYLOR�]DSRVOHQLK�� LQ�VLFHU����RGVWRWNRY��,]�
DQDOL]H� SRGDWNRY� L]� UD]SUHGHOQLFH� �� SD� ODKNR� XJRWRYLPR�� GD� MH� Y� OHWLK� ����� �� ����� WUHQG� ãWHYLOD�
VRGHOXMRþLK� RUJDQL]DFLM� Y� UHGQHP� SRVWRSNX� ]D� SUL]QDQMH�� NRW� WXGL� SR� GRVHåHQLK� VNXSQLK� UH]XOWDWLK��
R]LURPD� RFHQDK�� SR]LWLYHQ�� ýH� XSRãWHYDPR� VDPR�
SULMDYLWHOMH�Y�UHGQHP�SRVWRSNX��VH�MH�Y�OHWX������WUHQG�VLFHU� REUQLO� QDY]GRO�� NDU� MH� UD]XPHWL� NRW� QRUPDOHQ�
SRMDY�� SROHJ� WHJD�� GD� MH� ELOR� Y� WHP� OHWX� QHNDM� YORJ�
SULMDYLWHOMHY� ]DYUQMHQLK�� NHU� QLVR� XVWUH]DOD� UD]SLVQLP�
SRJRMHP��ýH�SD�XSRãWHYDPR� WXGL�SULMDYLWHOMH�Y�RNYLUX�
L]UHGQLK� SRVWRSNRY�� R]LURPD� SLORWQLK� SURMHNWRY� ]D�]GUDYVWYR��ODKNR�]DNOMXþLPR��GD�MH�WUHQG�Y�SRUDVWX����
�
5D]SUHGHOQLFD����
� � 6DPRRFHQLWYHQH� YORJH� SULMDYLWHOMHY� VR� ELOH� Y� OHWX�
�����RFHQMHQH�VDPR�Y�RNYLUX�PHULO�UH]XOWDWRY��PHULOD�
��������LQ�����

� 9� RNOHSDMLK� MH� ]D� ����� �� ����� GRGDQR� ãW�� SULMDYLWHOMHY� LQ� GRVHåHQL� UD]SRQ� RFHQ� Y� RNYLUX� SLORWQLK�
SURMHNWRY�QD�SRGURþMX�]GUDYVWYD��OHWD������SD�QD�SRGURþMX�WXUL]PD��
�
�
�

��

A�B�C D EFC GHJI K L M�NJK C B8O L B N P M�Q�H D�R K�S DJR�T�R K UV�S�WJH R K U D�X�B8RY�ZFZ/[8\^] _a`F`cbedf`a`
Y�ZFZa] Y�_ Y�`F`cbhgF`a`
Y�ZFZai Y/Y _agF`cbhgFga`
Y�ZFZaZ Y�ghj kfial \ \ _a`F`cbhgF`a`ej YJ`F`mbona`a`Fl
_a`F`a` Y�[oj k!YJ`al _agF`cbhgFga`ej YJ`F`mbona`a`Fl
_a`F`,Y Y�_oj k!YJ`al Y�`F`cbhgF`a`ej YJgF`mbonaga`Fl
_a`F`/_ Y�dpj k�gFl _a`F`cbhgF`a`ej YJ`F`mbona`a`Fl
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��� 89('%$�129(*$�2=��,=3232/1-(1(*$�02'(/$�2'/,ý1267,�()40�
��������=JUDGED�PRGHOD�
�
2UJDQL]DFLMD�� NL� åHOL� ELWL� XVSHãQD��PRUD� QH�JOHGH�QD� VHNWRU�� YHOLNRVW�� VWUXNWXUR� DOL� ]UHORVW� Y]SRVWDYLWL�
XVWUH]HQ�VLVWHP�XSUDYOMDQMD��0RGHO�RGOLþQRVWL�()40�MH�SUDNWLþQR�RURGMH��NL�RUJDQL]DFLMDP�SRPDJD�WDN�
VLVWHP�Y]SRVWDYLWL�]�PHUMHQMHP��NDNR�GDOHþ�VR�SULãOH�QD�SRWL�N�RGOLþQRVWL��SRPDJD�MLP�UD]XPHWL��NMH�VR�
YU]HOL��LQ�MLP�QDNDåH�UHãLWYH������
�
'HYHW�SUHGDORY�Y�PRGHOX�SUHGVWDYOMD�PHULOD��NL�VH�XSRUDEOMDMR�]D�RFHQMHYDQMH��NDNR�QHND�RUJDQL]DFLMD�
QDSUHGXMH� Y� VPHUL� RGOLþQRVWL�� LQ� VR� UD]YUãþHQD� Y� ³GHMDYQLNH´� LQ� ³UH]XOWDWH´�� 1DMYHþMH� ãWHYLOR� WRþN��
SULSLVDQLK� SRVDPH]QHPX� PHULOX�� VH� XSRUDEOMD� ]D� WRþNRYDQMH� VDPRRFHQMHYDOQLK� YORJ� ]D� SUL]QDQMH��
0DNVLPDOQR�ãWHYLOR�WRþN�MH�������
�
0RGHO�QDP�SRYH��GD�VH�]DGRYROMVWYR�RGMHPDOFHY��]DGRYROMVWYR�]DSRVOHQLK�LQ�YSOLY�QD�GUXåER�GRVHåHMR�
]�L]YDMDQMHP�VWUDWHJLMH�LQ�QDþUWRYDQMHP��XSUDYOMDQMHP�V�VSRVREQRVWPL�]DSRVOHQLK�LQ�XSUDYOMDQMHP�]�YLUL��VLVWHPRP�NDNRYRVWL� LQ�SURFHVL��NDU�NRQþQR�SULYHGH�GR�RGOLþQRVWL�Y�NOMXþQLK�UH]XOWDWLK�GHORYDQMD��7DNR�
VH� WLVWD� VWUDQ� PRGHOD�� NMHU� VR� ³UH]XOWDWL´�� XNYDUMD� V� WHP�� NDU� MH� RUJDQL]DFLMD� GRVHJOD� LQ� GRVHJD��
³GHMDYQLNL´�SD�RSLVXMHMR��NDNR�VH�WL�UH]XOWDWL�GRVHJDMR������
�

�6OLND����0RGHO�RGOLþQRVWL�()40������������1HQHKQL�UD]YRM�PRGHOD��
�
()40� VNUEL� ]D� QHQHKQL� UD]YRM�PRGHOD� LQ� JD� SHULRGLþQR� SUHYHUMD� LQ� SRVRGDEOMD� ]� ]JOHGRYDQMHP� SR�
GREUL�SUDNVL�WLVRþLK�RUJDQL]DFLM�Y�(YURSL�LQ�VYHWX��1D�WD�QDþLQ�PX�]DJRWDYOMD�GLQDPLþQRVW�LQ�VNODGQRVW�V�VRGREQLPL�SRJOHGL�QD�XSUDYOMDQMH��0RGHO�� NL� MH� SUHGVWDYOMHQ�QD�VOLNL� �� MH�QRYL�R]�� L]SRSROQMHQL�PRGHO�
RGOLþQRVWL�()40��NL�MH�Y�]DGQMLK�OHWLK�GRåLYHO�VSUHPHPEH�]DUDGL�QHL]RJLEQHJD�UD]YRMD�PHQHGåPHQWD�Y�
(YURSL�LQ�ãLUãH�Y�VYHWX��
�
9�REGREMX��������������VWD�ELOD�Y�(YURSL�Y�YHOMDYL�RED�PRGHOD�W�M��QRYL�R]��L]SRSROQMHQL�PRGHO�LQ��VWDUL�
60( q ��� 9� 6ORYHQLML� MH� SRVWRSHN� 35632� Y� OHWX� ����� SRWHNDO� ãH� ]DGQMLþ� QD� RVQRYL� ªVWDUHJD©� 60(�PRGHOD��VDM�VPR�Y�ID]L�SUHY]HPDQMD�WHJD�PRGHOD�LQ�QMHJRYH�XYHGEH�Y�VLVWHP�35632��9�OHWX������ER�
SRVWRSHN� 35632� SUYLþ� SRWHNDO� Y� VNODGX� ]� L]SRSROQMHQLP� PRGHORP�� 6� WHP� ERPR� WXGL� Y� 6ORYHQLML�
SUHQHKDOL� XSRUDEOMDWL� PRGHO� ]D�PDMKQH� LQ� VUHGQMH� YHOLNH� RUJDQL]DFLMH� �60(�PRGHO��� NL� MH� NOMXE� VYRML�
HQRVWDYQRVWL�DOL�UDYQR�]DUDGL�QMH��GRVOHM�GREUR�VOXåLO�WDNR�VLVWHPX��NRW�RUJDQL]DFLMDP��NL�VR�VH�SR�QMHP�
VDPRRFHQMHYDOH�LQ�VH�V�SRPRþMR�QMHJRYH�XSRUDEH�QHQHKQR�L]EROMãHYDOH���
�
�
�
�
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��

�������3URMHNW�SUHYRGD�LQ�SULODJRGLWHY�QRYHJD�PRGHOD�RGOLþQRVWL�()40��
3URMHNW�SUHYRGD�LQ�SULODJRGLWHY�QRYHJD�PRGHOD�YRGL�LQ�XVNODMXMH�8UDG�56�]D�PHURVORYMH��NL�MH�LPHQRYDO�
SRVHEQR� SURMHNWQR� VNXSLQR�� 6NXSLQD� MH� GRVOHM� RSUDYLOD� GREUãHQ� GHO� ]DVWDYOMHQLK� SURMHNWQLK� QDORJ��1MHQR�GHOR�MH�SRWHNDOR�SR�QDþHOX�UD]SUDYH�LQ�NRQVHQ]D��]QDþLOQHJD�]D�VSUHMHPDQMH�VWDQGDUGL]DFLMVNLK�
GRNXPHQWRY��8VSHãQR� MH� ELO� RSUDYOMHQ� SUHYRG� LQ� WHUPLQRORãND�XVNODGLWHY�QDVOHGQMLK�RVQRYQLK�EURãXU�
()40�Y�UHODFLML�]�L]SRSROQMHQLP�PRGHORP�RGOLþQRVWL����
�
±� Ä7KH� ()40� ([FHOOHQFH� 0RGHO³�� PHULOD� ]D� RFHQMHYDQMH� SR� PRGHOX� RGOLþQRVWL� ()40� ]D� YHOLND�

SRGMHWMD���
±� Ä7KH�()40�([FHOOHQFH�0RGHO�±�6PDOO�DQG�0HGLXP�6L]HG�(QWHUSULVHV³��PHULOD�]D�RFHQMHYDQMH�SR�

PRGHOX�RGOLþQRVWL�()40�]D�PDMKQD�LQ�VUHGQMH�YHOLND�SRGMHWMD��
±� Ä7KH�()40�([FHOOHQFH�0RGHO�±�3XEOLF�DQG�9ROXQWDU\�6HFWRU³��PHULOD�]D�RFHQMHYDQMH�SR�PRGHOX�

RGOLþQRVWL�()40�]D�MDYQL�LQ�SURVWRYROMQL�VHNWRU��
±� Ä$VVHVVLQJ� IRU� ([FHOOHQFH� ±� $� 3UDFWLFDO� *XLGH� IRU� 6HOI�$VVHVVPHQW³�� SULURþQLN� ]D�

VDPRRFHQMHYDQMH��±� Ä'HWHUPLQLQJ�([FHOOHQFH�±�$�4XHVWLRQQDLUH�$SSURDFK³��YSUDãDOQLN�]D�XJRWDYOMDQMH�RGOLþQRVWL��
��������%LVWYHQH�VSUHPHPEH�LQ�L]EROMãDYH�PRGHOD�RGOLþQRVWL�()40�
�
6SUHPHPEH�PRGHOD� VR� RPRJRþLOH� XYHGER� L]EROMãDY� QD� SRGURþMX� LQRYDWLYQRVWL� LQ�PRåQRVW� SULPHUMDY�
�EHQFKPDUNLQJ��� SDUWQHUVWYD�� XSUDYOMDQMD� ]QDQMD�� XVWYDUMDOQRVWL� LQ� XþHQMD�� ,]EROMãDQL� PRGHO� MH� EROM�
XVPHUMHQ�N�RGMHPDOFHP�LQ�EROM�SRXGDUMD�VNOHSDQMH�SDUWQHUVNLK�SRYH]DY� WHU� UDYQDQMH�]� OMXGPL�� WDNR�]�
]DSRVOHQLPL� NRW� ]� RGMHPDOFL�� 'RSROQLWYH� VH� NDåHMR� SUL� QHNDWHULK� PHULOLK�� SRVHEHM� SUL� ND]DOQLNLK�
SRVORYDQMD� LQ� PHUMHQMX� SRVORYQLK� ]PRJOMLYRVWL�� QSU�� SUL� ��� PHULOX�� .OMXþQL� UH]XOWDWL� GHORYDQMD�� NL�
REUDYQDYD� ILQDQþQH� ND]DOQLNH� �QSU�� L]ND]� XVSHKD�� ELODQFD� VWDQMD�� L]ND]� ILQDQþQLK� WRNRY� LWG��� WHU�
QHILQDQþQH�ND]DOQLNH��QSU��FHORYLWH�]PRJOMLYRVWL��NOMXþQL�SURFHVL��LQIRUPDFLMH�R�GREDYLWHOMLK�LQ�PDWHULDOLK��
WHKQRORJLMD�� UD]YRMQD�GHMDYQRVW� LWG����1RYL�PRGHO�XYDMD� WXGL�QRYL� QDþLQ�VDPRRFHQMHYDQMD� SR�ªPDWULNL�5$'$5©� ]� QDVOHGQMLPL� YLGLNL�� 5HVXOWV� �UH]XOWDWL��� $SSURDFK� �SULVWRS��� 'HSOR\PHQW� �UD]ãLUMHQRVW���$VVHVVPHQW� �RFHQMHYDQMH�� LQ�5HYLHZ� �SUHJOHG��� ���� 3UL� WHP� SD� ãWHYLOR� WRþN� SR� SRVDPH]QLK� PHULOLK�
RVWDMD�QHVSUHPHQMHQR��WRUHM���RVQRYQLK�PHULO�LQ����SRGPHULO��
�3UHGQRVW�PRGHOD�MH�Y�WHP��GD�VWD�UD]YLWL�YHU]LML�PHULO��]D�PDMKQD�LQ�VUHGQMH�YHOLND�SRGMHWMD�WHU�]D�MDYQL�
VHNWRU�� YVHELQVNR� LGHQWLþQL�QRYHPX��R]�� L]SRSROQMHQHPX�PRGHOX�� ãWHYLOR�PHULO� LQ�SRGPHULO� MH� Y�REHK�
YHU]LMDK� HQDNR� RVQRYQHPX� PRGHOX�� YHQGDU� SD� VR� GRORþHQD� SRGPHULOD� Y� REHK� YHU]LMDK� QHNROLNR�
SRHQRVWDYOMHQD��R]��VR�QHNDWHUH�SRVDPLþQH�]DKWHYH�]GUXåHQH�DOL�FHOR� L]SXãþHQH� LQ� WDNR�SULODJRMHQH�
VSHFLILþQHPX�VWDQMX�QD�REHK�SRGURþMLK��5D]OLNH�VR�UD]YLGQH�L]�WDEHOH�QD�VOLNL���������
�%LVWYHQD� SUHGQRVW� L]EROMãDQHJD� PRGHOD� MH� Y� PRåQRVWL� DSOLNDFLMH� QD� QHSURILWQH� RUJDQL]DFLMH�� 3ROHJ�
VSUHPHQMHQLK�PHULO��VR�YHþMH�SULPHUMDOQH�SUHGQRVWL�Y�SULPHUOMLYRVWL�PHG�GUåDYDPL�WHU�PHG�]DVHEQLP�LQ�
MDYQLP�VHNWRUMHP��NDU�Y�GREL�JOREDOL]DFLMH� LQ�KLWULK� WHKQRORãNLK� LQRYDFLM� WHU� VWDOQLK�VSUHPHPE�SRPHQL�
VYRMVWYHQR�SUHGQRVW������
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YHU]LML�]D�60(�LQ��MDYQL�VHNWRU��������3HW�VWRSHQM�RGOLþQRVWL��
�
3UHQRYOMHQL� PRGHO� RGOLþQRVWL� ()40� MH� Y� RNYLUX� (4$� Y�OHWX� ����� XYHGHO� VLVWHP� LPHQRYDQ� ª()40�
/HYHOV�RI�([FHOOHQFH©�DOL�VWRSQMH�RGOLþQRVWL�()40��R]��ª5HFRJQLWLRQ�6FKHPH©�DOL�VKHPD�SUL]QDQM��1D�
VOLNL���MH�SUHGVWDYOMHQ�SHWVWRSHQMVNL�VLVWHP�RGOLþQRVWL���
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XYHOMDYOMHQR� VWRSQMR� QDJUDG� Y�RNYLUX� (4$�� 'RELWQLNRP� VH� QD� WHM� VWRSQML� �QDG� ���� WRþN�� SUL]QDYDMR�
XVSHKL�LQ�QDMEROMãL�GRVHåNL�QD�WHP�SRGURþMX�Y�HYURSVNHP�PHULOX���
�
��� VWRSQMD�±�ª5HFRJQLVHG� IRU�([FHOOHQFH©� �SUHSR]QDQL�DOL�SUL]QDQL� Y�RGOLþQRVWL���SULMDYLWHOML� � �QDG�����
WRþN��GRNDåHMR�L]EROMãDYR�QDMEROM�SRPHPEQLK�ND]DOFHY�RGOLþQRVWL�()40�Y�REGREMX�QDMPDQM�WUHK�OHW�WHU�SULPHUMDYH�]�GUXJLPL��6LVWHPDWLþQH�L]EROMãDYH��NL�YSOLYDMR�QD�SRVORYDQMH�FHORWQH�RUJDQL]DFLMH��XYDMDMR�WUL�
OHWD��6DPRRFHQMHYDQMH�SRWHND�YHþNUDW�OHWQR��
�
���VWRSQMD�±�ª&RPPLWWHG� WR�([FHOOHQFH©� �]DYH]DQL�N�RGOLþQRVWL���SUHGVWDYOMD� ]DþHWHN�SRWL�N�RGOLþQRVWL�
�NRW�QSU�� ]DþHWHN�DNWLYQRVWL� XYDMDQMD� VWDQGDUGRY� ,62�� L]YHGER�QHNDWHULK� DNWLYQRVWL� L]EROMãDY��XYHGER�
VLVWHPD� XUDYQRWHåHQLK� ND]DOQLNRY� ª%DODQFHG� 6FRUHFDUG©��� 3ULMDYLWHOML� L]YHGHMR� VDPRRFHQLWHY�V�SRPRþMR�XVWUH]QHJD�YSUDãDOQLND������
��
5D]ORJL� ]D� VSUHPHPEH� LQ� GRSROQLWYH� PRGHOD� RGOLþQRVWL� ()40� VR� SUHGYVHP� Y� YHþML� PRWLYDFLML� ]D�
XYDMDQMH� VLVWHPDWLþQLK� L]EROMãDY� Y�RUJDQL]DFLMDK�� SUL]QDYDQMX� XVSHKRY� ]DSRVOHQLK�� GREDYLWHOMHY� LQ�
NXSFHY��R]��RGMHPDOFHY�WHU�SRXGDUNX�QD�L]REUDåHYDQMX�LQ�XVSRVDEOMDQMX����������� 326723(.�35632�,1�1$ý5729$1$�,=2%5$ä(9$1-$�9�/(78������
�
1DYHGHQH�VSUHPHPEH�PRGHOD�VR�QDUHNRYDOH�QXMQH�VSUHPHPEH� WXGL�Y� VLVWHPX�35632��]DWR�VH�ER�
OHWRãQML�SRVWRSHN�]D�SUL]QDQMH�]DþHO�QHNROLNR�NDVQHMH��LQ�QH�Y�IHEUXDUMX��NRW�YVD�OHWD�GRVOHM���VLFHU�SD�
QH�ER�GRåLYHO�ELVWYHQLK�VSUHPHPE�LQ�ER�SRWHNDO�Y�YHþML�PHUL�HQDNR�NRW�GRVOHM���
9�GXKX�QDYHGHQLK�VSUHPHPE�VWD�ELOD�Y�MXOLMX������QD�8UDGX�56�]D�PHURVORYMH�L]YHGHQD�åH�GYD�WHþDMD�
]D��QRYH��RFHQMHYDOFH� LQ�SRWHQFLDOQH�SULMDYLWHOMH�SR�QRYHP�R]�� L]SRSROQMHQHP�PRGHOX��]D�]DVHEQL� LQ�
MDYQL�VHNWRU��LQ�GYD�L]SRSROQMHYDOQD�WHþDMD�]D��REVWRMHþH��RFHQMHYDOFH�35632�R�QRYRVWLK�PRGHOD���
�
9�DSULOX� LQ�PDMX������QDþUWXMHPR�QMLKRYR�SRQRYLWHY�� ]DWR�YVH� ]DLQWHUHVLUDQH�YDELPR�QD�RJOHG�QDãH�VSOHWQH�VWUDQL��KWWS���ZZZ�PLUV�VL�SRG�UXEULNR�ª$NWXDOQR©��NMHU�VR�REMDYOMHQL�WXGL�WHUPLQL�L]REUDåHYDQM�LQ�
NMHU�ERGR�REMDYOMHQH�YVH�GRGDWQH�LQIRUPDFLMH��
�
�����=$./-8ý(.�
�
1DM� QD� NRQFX� SRY]DPHPR� LQ� SRQRYQR� SRXGDULPR�� GD� MH� ELO� ]� UD]YRMHP� QRYHJD� R]�� L]SRSROQMHQHJD�PRGHOD� VWRUMHQ� YHOLN� NRUDN� QDSUHM� Y� VPLVOX� YHþMH� SULPHUMDOQH� SUHGQRVWL� PHG� ]DVHEQLP� LQ� MDYQLP�
VHNWRUMHP��ãH�SRVHEHM�SD�QMHJRYH�DSOLNDFLMH�QD�QHSURILWQH�RUJDQL]DFLMH��
�
3UHY]HP� L]SRSROQMHQHJD�PRGHOD� LQ� SULODJRGLWHY� VLVWHPD�35632� WHP�QRYRVWLP�SRPHQL� HGLQR�SUDYR�
SRW� QDSUHM� ]D� RKUDQLWHY� LQ� ]DJRWRYLWHY� QDãH� SULPHUOMLYRVWL� ]� GUXJLPL� HYURSVNLPL� GUåDYDPL� LQ� V� WHP�JOREDOQH�NRQNXUHQþQRVWL��1HQD]DGQMH� MH�Y�GXKX�SULEOLåHYDQMD�N�HYURSVNL�XQLML�QDã�FLOM� WXGL�SULPHUMDQMH�
VORYHQVNLK�RUJDQL]DFLM�]�QDMEROMãLPL�HYURSVNLPL� LQ�QMLKRYR�SRVHJDQMH�SR�QDMYLãML�HYURSVNL�QDJUDGL� WXGL�
QD�WHP�SRGURþMX���
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/,7(5$785$��
���� 0LQLVWUVWYR�]D�]QDQRVW�LQ�WHKQRORJLMR��8UDG�56�]D�VWDQGDUGL]DFLMR�LQ�PHURVORYMH��SUHGVWDYLWYHQD�

EURãXUD�ª3UL]QDQMH�5HSXEOLNH�6ORYHQLMH�]D�SRVORYQR�RGOLþQRVW©��/MXEOMDQD��������VWUDQ����
���� =DNRQ�R�SUL]QDQMX�5HSXEOLNH�6ORYHQLMH�]D�SRVORYQR�RGOLþQRVW��8UDGQL�OLVW�56��ãW����������
���� .HUQ��.��LQ�/HRQ��/���ª3URMHNW�SULSUDYH�LQ�XVNODGLWYH�SUHYRGD�PRGHOD�RGOLþQRVWL�()40�±�MDYQD�

REUDYQDYD©��6SRURþLOD�0HVVDJHV��OHWQLN�������ãWHYLOND�����VWUDQL��������
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���� .HUQ��.��LQ�/HRQ��/���ª3UL]QDQMH�5HSXEOLNH�6ORYHQLMH�]D�SRVORYQR�RGOLþQRVW��35632��LQ�XYHGED�
QRYHJD�PRGHOD�RGOLþQRVWL�()40�Y�6ORYHQLML©��]ERUQLN�UHIHUDWRY��6ORYHQVNR�]GUXåHQMH�]D�NDNRYRVW������OHWQD�NRQIHUHQFD�6=.��%HUQDUGLQ��������VWUDQ������

���� .HUQ��.��LQ�/HRQ��/���ª0RGHO�RGOLþQRVWL�()40�LQ�QMHJRYD�XYHGED�Y�6ORYHQLML©��
6SRURþLOD�0HVVDJHV��OHWQLN�������ãWHYLOND�����VWUDQL��������

���� ()40�/HYHOV�RI�([FHOOHQFH�ª$�)LYH�6WHS�3DWK�WR�(XURSHDQ�([FHOOHQFH©��(XURSHDQ�4XDOLW\�
$VVRFLDWLRQ��%UXVHOM��%HOJLMD��������

���� 7KH�()40�([FHOOHQFH�0RGHO��(XURSHDQ�)RXQGDWLRQ�IRU�4XDOLW\�0DQDJHPHQW��%UXVHOM��%HOJLMD����������
�
6YHWRYQL�VSOHW��
���� KWWS���ZZZ�HITP�RUJ�
���� KWWS���ZZZ�HITP�RUJ�QHZBZHEVLWH�OHYHOV�KWP�
�����������������������������������������������������������r �8UDG�56�]D�VWDQGDUGL]DFLMR�LQ�PHURVORYMH�VH�MH�PHGWHP�UHRUJDQL]LUDO�LQ�������������SUHLPHQRYDO�Y�
8UDG�56�]D�PHURVORYMH��s �6DPRRFHQMHYDQMH�MH�SRVWRSHN��SUL�NDWHUHP�SULMDYLWHOM�NULWLþQR�RFHQL�R]��WRþNXMH�VYRMR�RUJDQL]DFLMR�
JOHGH�QD�LGHDOQR�RUJDQL]DFLMR�DOL�PRGHO�±�WR�MH�SUHY]HW�HYURSVNL�PRGHO�RGOLþQRVWL��t �3ULMDYLWHOM�MH�SRGMHWMH�RUJDQL]DFLMD�]DYRG�GUåDYQL�RUJDQ�SRGMHWQLN�SRVDPH]QLN��NL�VNODGQR�]�MDYQLP�
UD]SLVRP�LQ�SRVWRSNRP�35632�SUHGORåL�SULMDYQLFR�LQ�YORJR�]D�SUL]QDQMH��QD�SRGODJL�þHVDU�VWHþH�SRVWRSHN�RFHQMHYDQMD���u �/HWRV�VH�ER�SRVWRSHN�]DUDGL�XYHGEH�L]SRSROQMHQHJD�PRGHOD�RGOLþQRVWL�]DþHO�QHNROLNR�NDVQHMH��v �6DPRRFHQLWYHQD�YORJD�MH�GRNXPHQW��Y�NDWHUHP�VR�SUHGVWDYOMHQL�SULMDYLWHOMHYL�GRVHåNL�SR�SRVDPH]QLK�
PHULOLK�PRGHOD���
q �60(�PRGHO�±�PRGHO�]D�PDMKQD�LQ�VUHGQMH�YHOLND�SRGMHWMD�


