
����0HGQDURGQD�NRQIHUHQFD�R�UD]YRMX�RUJDQL]DFLMVNLK�]QDQRVWL�
0$1$*(0(17�635(0(0%��

����������0DUHF�������3RUWRURå��6ORYHQLMD��

�6ORYHQVND�QDJUDGD�]D�NDNRYRVW��35632��LQ�L]EUDQL�SULPHUL�HYURSVNLK��QDFLRQDOQLK��QDJUDG�]D�NDNRYRVW�
�/RUHGDQD�/HRQ��PDJ��.DUPHQ�.HUQ�3LSDQ�

8UDG�56�]D�PHURVORYMH��0,56���0LQLVWUVWYR�]D�YLVRNR�ãROVWYR��]QDQRVW�LQ�WHKQRORJLMR��
7UåDãND����������/MXEOMDQD��6ORYHQLMD�

ORUHGDQD�OHRQ#JRY�VL��NDUPHQ�NHUQ�SLSDQ#PLUV�VL��
�
�
3RY]HWHN�
2UJDQL]DFLMH�SUHNR� VDPRRFHQMHYDQMD�SULGRELMR�PRþQR�RURGMH� ]D�GRGDWQR�RNUHSLWHY�SURFHVD�
VWDOQHJD�XþHQMD��L]EROMãHYDQMD�WHU�LQRYDWLYQHJD�PLãOMHQMD��1DMEROMãH�HYURSVNH�RUJDQL]DFLMH�VH�
QD�WHK�SRGURþMLK�SULPHUMDMR�SUHNR�()40�QDJUDGH�RGOLþQRVWL��(($� � �RG�OHWD������QD�RVQRYL�
PHULO�PRGHOD�RGOLþQRVWL�()40��9�6ORYHQLML�8UDG�56�]D�PHURVORYMH�RG�OHWD������NRRUGLQLUD�
QDFLRQDOQR� QDJUDGR� ]D� NDNRYRVW� 3UL]QDQMH� 56� ]D� SRVORYQR� RGOLþQRVW� �35632��� UD]YRM�
RGOLþQRVWL� Y� VORYHQVNLK� RUJDQL]DFLMDK� SD� VSRGEXMD� WXGL� SUHNR� W�L�� SLORWQLK� SURMHNWRY��
3ULPHUMDOQL� SRGDWNL� L]EUDQLK� SULPHURY� %DVNLMH�� 0DGåDUVNH� LQ� (4$� QDP� SRNDåHMR� NDWHUL�
VHNWRUML� VR� Y� RNYLUX� SULMDYLWHOMHY� WHU� RFHQMHYDOFHY� 35632� Y� 6ORYHQLML� VODEãH� DOL� SRYVHP�
QH]DVWRSDQL� �QSU�� MDYQR�ãROVWYR� LQ� ]GUDYVWYR���3ULPHUMDYD� UH]XOWDWRY� ]� HYURSVNH� QDJUDGH� ]D�
NDNRYRVW�QDP�SRNDåH��GD�VR�UH]XOWDWL��NL�MLK�VORYHQVNH�RUJDQL]DFLMH�GRVHJDMR�Y�RNYLUX�35632�
Y�SRYSUHþMX�����±�����WRþN�QLåML�RG�HYURSVNLK�SRYSUHþLM���
�
.OMXþQH� EHVHGH�� SRVORYQD� RGOLþQRVW�� NDNRYRVW�� ()40�� &$)�� 3UL]QDQMH� 56� ]D� SRVORYQR�
RGOLþQRVWL�� 35632�� PRGHO� RGOLþQRVWL�� (4$�� ()40� QDJUDGD� RGOLþQRVWL�� (($�� QDFLRQDOQH�
QDJUDGH� ]D� NDNRYRVW�� RFHQMHYDQMH�� GREUH� SUDNVH�� EHQFKPDUNLQJ�� VWDOQH�� L]EROMãDYH��
LQRYDWLYQRVW�
�
$EVWUDFW��
2UJDQL]DWLRQV� E\� XVLQJ� VHOI�DVVHVVPHQW� HDUQ� VWURQJ� WRRO� IRU� DGGLWLRQDO� UHLQIRUFHPHQW� RI�
SURFHVV� IRU� SHUPDQHQW� OHDUQLQJ�� LPSURYHPHQWV� DQG� IRU� LQQRYDWLYH� WKLQNLQJ�� 7KH� EHVW� RI�
(XURSHDQ�RUJDQL]DWLRQV�DUH�FRPSDUHG�RQ�()40�([FHOOHQFH�$ZDUG��(($��IURP�WKH�\HDU������
RQ� WKH� EDVHV� RI� ()40� H[FHOOHQFH� PRGHO�� ,Q� 6ORYHQLD��0HWURORJ\� ,QVWLWXWH� RI� 5HSXEOLF� RI�
6ORYHQLD� FR�RUGLQDWHV� QDWLRQDO� TXDOLW\� DZDUG�� FDOOHG� 6ORYHQLDQ� %XVLQHVV� ([FHOOHQFH� 3UL]H�
�35632��� 'HYHORSPHQW� RI� H[FHOOHQFH� LQ� 6ORYHQLDQ� RUJDQL]DWLRQV� LV� VWLPXODWHG� DOVR� E\� VR�
FDOOHG� SLORW� SURMHFWV�� ,Q� FRPSDULVRQ� ZLWK� RWKHU� FRXQWULHV� VRPH� LQ� 6ORYHQLD� DUH� ORZO\�
UHSUHVHQWHG� RU� HYHQ�QRW� UHSUHVHQWHG� �H�J��SXEOLF� HGXFDWLRQ�DQG�KHDOWK� FDUH���&RPSDULVRQ�RI�
UHVXOWV�LQ�(XURSHDQ�TXDOLW\�DZDUG�VKRZV�XV�WKDW�UHVXOWV�RI�6ORYHQH�RUJDQL]DWLRQV��DFKLHYHG�RQ�
35632��DUH�LQ�DYHUDJH�IURP�����WR�����SRLQWV�ORZHU�WKDQ�(XURSHDQ�DYHUDJHV��
�
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.H\ZRUGV�� EXVLQHVV� H[FHOOHQFH�� TXDOLW\�� ()40�� &$)�� 7KH� 56� %XVLQHVV� ([FHOOHQFH� 3UL]H��
PRGHO� RI� H[FHOOHQFH�� (40�� ()40� ([FHOOHQFH� $ZDUG�� (($�� DVVHVVPHQW�� JRRG� SUDFWLFHV��
EHQFKPDUNLQJ��SHUPDQHQW�LPSURYHPHQWV��LQYHQWLYHQHVV���
�
���(YURSVNL�PRGHO�RGOLþQRVWL�LQ�QDJUDGH�]D�NDNRYRVW�
�0RGHOL� RGOLþQRVWL� SUHGVWDYOMDMR� ãLUãL� RFHQMHYDOQL� RNYLU� ]D� DQDOL]R� SRVORYQH� RGOLþQRVWL�
RUJDQL]DFLM�� 3UHGVWDYOMD� QDGJUDGQMR� VLVWHPRP� YRGHQMD� NDNRYRVWL� ,62� ������ NDU� MH�PRJRþH�
UD]EUDWL� L]� SRVDPH]QLK�PHULO� SR� NDWHULK� VH� RFHQMXMH� WXGL� SURFHVQL� SULVWRS�� (YURSVNL�PRGHO�
RGOLþQRVWL�()40 R �VRGL�PHG�FHORYLWD�RURGMD�PDQDJHPHQWD��NMHU�MH�RUJDQL]DFLMD�DQDOL]LUDQD�QD�
YVHK� SRGURþMLK� VYRMHJD� GHORYDQMD�� XSRãWHYDMH� FLOMH� �UH]XOWDWH�� LQ� YLUH� �GHMDYQLNH��� 3UL�
GRVHJDQMX� WUDMQH� RGOLþQRVWL� JUH� ]D� Y]URþQR� SRVOHGLþQR� SRYH]DYR� PHG� SULVWRSL�� NL� MLK�
RUJDQL]DFLMD� XSRUDEOMD� ]D� GRVHJDQMH� SRVWDYOMHQLK� FLOMHY� WHU� GHMDQVNR� GRVHåHQLPL� UH]XOWDWL��
(YURSVNL�PRGHO�RGOLþQRVWL�RPRJRþD�Y]SRVWDYLWHY�]DRNURåHQHJD�VLVWHPD�PHUMHQMD�QDSUHGND�Y�
GHORYDQMX�YVHK�NOMXþQLK�SRGURþLM�GHORYDQMD�RUJDQL]DFLMH�SUHNR�PHWRGRORJLMH�5$'$5�PDWULNH�
�RG���GR������WRþN��� ,]SRVWDYLWL� MH�SRWUHEQR��GD�MH�RPRJRþHQD� WXGL�SULPHUMDYD�]�QDMEROMãLPL�
RUJDQL]DFLMDPL� �DQJ�� EHQFKPDUNLQJ���PHG�RUJDQL]DFLMVNR� XþHQMH� WHU� SUHQRV� GREULK� SUDNV� QH�
JOHGH�QD�WLS�LQ�YHOLNRVW�RUJDQL]DFLMH�WDNR�Y�]DVHEQHP�NRW�MDYQHP�VHNWRUMX��9]SRVWDYOMHQLK�MH�
SUHNR����QDFLRQDOQLK�LQ�UHJLRQDOQLK�QDJUDG�]D�NDNRYRVW�Y�(YURSL���
�
�����0RGHO� RGOLþQRVWL� ()40�� ]PDJRYDOFL� QDJUDG� ]D� NDNRYRVW� LQ� YSOLY� QD�
ILQDQþQR�XVSHãQRVW�RUJDQL]DFLMH�
�
9SUDãDQMH��NL�VH�YHUMHWQR�QDMSRJRVWHMH�SRVWDYOMD�Y�]YH]L�V�VSUHMHPDQMHP�PRGHOD�MH��NDNR�ERVWH�
YHGHOL�� GD�XþLQNXMH��(QHJD�RG�QDMSUHSULþOMLYHMãLK�RGJRYRURY�QD� WR� YSUDãDQMH� MH�GDOD�REãLUQD�
UD]LVNDYD��NL�VWD�MR�OHWD������L]YHGOD�GU��9LQRG�6LQJKDO�]�*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\�LQ�
GU�� .HYLQ� +HQGULFNV� ]� 8QLYHUVLW\� RI�:HVWHUQ�2QWDULR� Y� ='$� S � 5D]LVNDYD�� NL� MR� MH� REMDYLO�
()40��MH�SUL�YHþ�NRW�����GRELWQLNLK�QDJUDGH�]D�NDNRYRVW�SRND]DOD��GD�VR�YVL�SR�YUVWL�GRVHJDOL�
SRPHPEQR� L]EROMãDQMH� FHQH� UHGQH� GHOQLFH�� GRELþND� L]� SRVORYDQMD�� SURGDMH�� GRELþNRQRVQRVWL�
SURGDMH�� ãWHYLOD� ]DSRVOHQLK� LQ� UDVWL� SUHPRåHQMD�� 3ULPHUMDOD� VWD� ILQDQþQR� XVSHãQRVW� SULEOLåQR�
����GRELWQLNRY�QDJUDGH�]D�NDNRYRVW�V�NRQWUROQLP�Y]RUFHP�SRGREQR�YHOLNLK�SRGMHWLM�]�HQDNLP�
SRGURþMHP�GHORYDQMD��2EH�VNXSLQL�VWD�]DVOHGRYDOD�SHW�OHW��LQ�WR�HQR�OHWR��SUHGHQ�VR�GRELWQLNL�
QDJUDGH�GRELOL�VYRMR�SUYR�QDJUDGR��WHU�ãWLUL�OHWD�SR�WHP��8VSHK�GRELWQLNRY�QDJUDGH�MH�ELO�Y�YHþ�
PHULOLK� ILQDQþQH� XVSHãQRVWL� Y� SRYSUHþMX� ]QDWQR� YHþML� NRW� SUL� NRQWUROQL� VNXSLQL� �6OLND� ����
�0RGHO�RGOLþQRVWL���������
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�
6OLND����3RYSUHþQL�RGVWRWHN�VSUHPHPEH�SUL�PHULOLK�XVSHãQRVWL��0RGHO�RGOLþQRVWL���������
7XGL�]DGQMD�UD]LVNDYD�RSUDYOMHQD�QD�RVQRYL�SRGDWNRY�HYURSVNLK�QDJUDMHQFHY�]D�NDNRYRVW��NL�
VR�MR�RSUDYLOL�GU�/RXLVH�%RXOWHU��GU��7RQ\�%HQGHOO��8QLYHUVLW\�RI�/HLFHVWHU��9HOLND�%ULWDQLMD���
GU��9LQRG�6LQJKDO�]�*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\��='$��LQ�GU��-HQV�'DKOJDDUG��8QLYHUVLW\�
RI� /LQNRSLQJ� �âYHGVND�� WD� GRJQDQMD� GRGDWQR� SRWUMXMH� �YHþ� R� L]VOHGNLK� UD]LVNDYH� QD� VSOHWQL�
VWUDQL�KWWS���ZZZ�HITP�RUJ�'HIDXOW�DVS["WDELG ����
�
�
�����6KHPD�UDYQL�RGOLþQRVWL�SUL�()40��
�()40� MH� OHWX� ����� XYHOMDYLO� VKHPR�� LPHQRYDQR� UDYQL� RGOLþQRVWL� ª/HYHOV� RI� ([FHOOHQFH©��
'RVOHM�MH�SRGHOMHQLK�SUHNR�����FHUWLILNDWRY�Y�WHM�VKHPL��RG�WHJD�����ª=DYH]DQL�N�RGOLþQRVWL©�
�]DþHWHN� XYDMDQMD� RGOLþQRVWL�� LQ� ��� FHUWLILNDWRY� ª3UL]QDQM� ]D� RGOLþQRVW©� �QDG� ���� WRþN� RG�
�������7KH� (XURSHDQ� /HDGHUVKLS«�� ������� � (YURSVNH� GUåDYH� V� �� DOL� YHþ� SRGHOMHQLPL�
FHUWLILNDWL� UDYQL�RGOLþQRVWL�Y�OHWLK������±������VR�SULND]DQH�QD�6OLNL����2SD]LPR��GD�PRþQR��
SUHGQMDþLWD�1HPþLMD������WHU�9HOLND�%ULWDQLMD�������VOHGLMR�âSDQLMD������LWG��2VWDOLK�HYURSVNLK�
GUåDY��NL�VR�]DVWRSDQH�OH�]�GR�SHWLPL�RUJDQL]DFLMDPL�JUDILþQR�QLVPR�SRQD]RULOL��PHG�QMLPL�VH�
QDKDMDWD�WXGL�0DGåDUVND�LQ�6ORYHQLMD�������6NXELF�LQ�.HUQ�3LSDQ��������
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�6OLND����8VSHãQH�RUJDQL]DFLMH�Y�VKHPL�UDYQL�RGOLþQRVWL�()40�����������

�9LGQHMãL�GRVHåNL�QDMEROMãLK�VORYHQVNLK�RUJDQL]DFLM�Y�RNYLUX�SURFHVRY�RFHQMHYDQM�SUL�()40��
�+HUPHV�6RIWODE�/MXEOMDQD��ILQDOLVW��SUL�(4$��������]PDJRYDOHF�35632�������NDWHJRULMD�
PDMKQLK�LQ�VUHGQMLK�SRGMHWLM���
�7ULPR�7UHEQMH��FHUWLILNDW�()40�ª3UL]QDQMH�]D�RGOLþQRVW©���GRVHåHQLK�����±�����WRþN��������
�]PDJRYDOHF�35632�������NDWHJRULMD�YHOLNLK�SRGMHWLM�±�L]GHONL���
��/XND�.RSHU��FHUWLILNDW�()40��ª3UL]QDQMH�]D�RGOLþQRVW©��GRVHåHQLK����������WRþN��������
�]PDJRYDOHF�35632�������NDWHJRULMD�YHOLND�SRGMHWMD����VWRULWYH����
�
�
�����35632�VKHPD�UDYQL�RGOLþQRVWL��
�9�OHWX������VPR�WXGL�Y�6ORYHQLML�VNODGQR�]�HYURSVNR�SUDNVR�SUYLþ�XYHGOL�UDYQL�RGOLþQRVWL��NRW�
MH�SULND]DQR�QD�6OLNL����6�WHP�åHOLPR�SULMDYOMHQH�RUJDQL]DFLMH�Y]SRGEXGLWL�N�Y]WUDMDQMX�QD�SRWL�
GRVHJDQMD� YHGQR� EROMãLK� UH]XOWDWRY� NRW� WXGL� SULWHJQLWL� RVWDOH�� GD� VH� SULGUXåLMR� LQ� VRGHOXMHMR����
7R�VR�GLSORPH�]D�GRVHJDQMH�SRVDPH]QLK�VWRSHQM�RGOLþQRVWL��%URQDVWH�GLSORPH� �]D�GRVHåHQR�
ãWHYLOR� WRþN� PHG� ���� LQ� ����� VR� Y� OHWX� ����� SUHMHOH� QDVOHGQMH� RUJDQL]DFLMH�� 6&7� G�G�� L]�
/MXEOMDQH��(VRWHFK� G�G�� L]�9HOHQMD� LQ�6SORãQD� EROQLãQLFD�1RYR�PHVWR�� 6UHEUQR�GLSORPR� �]D�
GRVHåHQR�ãWHYLOR�WRþN�PHG�����LQ������MH�SUHMHOD�RUJDQL]DFLMD�5DGHQVND±=GUDYLOLãþH�5DGHQFL�
G�R�R�� L]�5DGHQFHY� � LQ�]ODWR�GLSORPR��]D� �GRVHåHQR�ãWHYLOR� WRþN�QDG������ MH�SUHMHO�3RVORYQL�
VLVWHP�0HUFDWRU�G�G��L]�/MXEOMDQH��

�6OLND����35632�VKHPD�UDYQL�RGOLþQRVWL�
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���3ULPHUMDYD�UH]XOWDWRY�(4$�LQ�35632��������������
�
3ULPHUMDYD�SRYSUHþQLK�UH]XOWDWRY�HYURSVNH�QDJUDGH�]D�NDNRYRVW��(4$��WHU�VORYHQVNH�QDJUDGH�
]D�NDNRYRVW�±�3UL]QDQMD�56�]D�SRVORYQR�RGOLþQRVW��35632��Y�REGREMX�RG�OHWD������GR������
SR�YVHK�PHULOLK�QDP�SRNDåH��GD�RFHQH�SR�PHULOLK�Y�6ORYHQLML� Y�SRYSUHþMX� ]DRVWDMDMR� ]D����
WRþN��QD�6OLNL�����9LGLPR��GD�VR�GRVHåHQL�QLYRML�SUL�9RGLWHOMVWYX� WHU�3ROLWLNL� LQ� VWUDWHJLML�SUL�
35632�]D�GREULK����WRþN�Y�SRYSUHþMX�NRW�QD�(4$�Y�WHP�REGREMX��3DUWQHUVWYD�LQ�YLUL��3URFHVL�
WHU�.OMXþQL�UH]XOWDWL�GHORYDQMD�SD�35632�RG�(4$�]DRVWDMDMR�]D�GREULK����WRþN�Y�SRYSUHþMX���
1DMYHþMH�UD]KDMDQMH�MH�WDNR�YLGHWL�SUL�ª5H]XOWDWL�]DSRVOHQL©��LQ�ª5H]XOWDWL�RGMHPDOFL©��NMHU�WD�
UD]OLND� PHG� 35632� LQ� (4$� ]QDãD� Y� SRYSUHþMX� NDU� ��� WRþN�� =DQLPLYR� SD� MH�� GD� VR� SUL�
ª5H]XOWDWLK�±�GUXåED©�SULMDYLWHOML�(4$��GREULK����WRþN�� LQ�35632��GREULK���� WRþN��GRVHJOL�
SULEOLåQR�HQDNR�UDYHQ�RFHQ���
�
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�
6OLND����3ULPHUMDYD�SRYSUHþQLK�UH]XOWDWRY�SR�PHULOLK��(4$�LQ�35632�Y�OHWLK�����������

�
���,]EUDQL�SULPHUL�QDFLRQDOQLK�UHJLRQDOQLK�QDJUDG�Y�(YURSL�
�
�����3ULPHU�%DVNLMH�
�%DVNLMD� MH� ãSDQVND� GHåHOD�� NL� REVHJD� ����� NP�� LQ� LPD� �� 0,2� SUHELYDOFHY�� 3R� QHNDWHULK�
SRND]DWHOMLK�MH�SULPHUOMLYD�V�6ORYHQLMR��9�%DVNLML�MH�ELOR�RG�OHWD������GR������L]YHGHQLK�����
RFHQMHYDQM�Y�RNYLUX�QDJUDGH��Y�6ORYHQLML�SD� MH�ELOR�Y� OHWLK�RG������GR������RNYLUX�VLVWHPD�
35632�VNXSQR�L]YHGHQLK�����RFHQMHYDQM�RUJDQL]DFLM���
�
3ULPHUMDYD�UH]XOWDWRY�YVHK�RFHQMHYDQM�Y�%DVNLML�LQ�6ORYHQLML�GR�OHWD������QD�6OLNL���SRNDåH��
GD� MH�ELOR�Y�%DVNLML� ����]PDJRYDOFHY� L]� ãROVWYD������ L]� LQGXVWULMH�� ���� L]� VWRULWHY����� L]�
]GUDYVWYD� WHU� ��� L]� QHSURILWQLK� RUJDQL]DFLM�� 6WUXNWXUD� ]PDJRYDOFHY� 35632�REVHJD�� ����Y�
LQGXVWULML�WHU�����Y�VWRULWYDK��3ULPHUMDYD�]�YVHPL�SULMDYLWHOML�35632�SRNDåH��GD�VH�Y�VLVWHP�
35632� QH� YNOMXþXMH� VHNWRU� �MDYQHJD�� ãROVWYD� ������ QDKDMD� VH� ���� L]� LQGXVWULMH�� ���� L]�
VWRULWHY�� ���� L]� ]GUDYVWYD� WHU� ���� L]� MDYQHJD� VHNWRUMD�� 8SRãWHYDQMH� YVHK� RFHQMHYDQM�
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L]YHGHQLK�Y�35632�SRNDåH�QD�SRVWRSQL� UD]YRM�RGOLþQRVWL�Y�]GUDYVWYX� WHU� MDYQHP�VHNWRUMX�Y�
6ORYHQLML���
�

3ULPHUMDYD�VWUXNWXUH�]PDJRYDOFHY�%DVNLMH�WHU�
]PDJRYDOFHY�LQ�SULMDYLWHOMHY�6ORYHQLMH�Y��
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�6OLND����=PDJRYDOFL�Y��%DVNLML�WHU�]PDJRYDOFL�LQ�SULMDYLWHOML��Y�6ORYHQLML�Y���
�3RPHPEHQ�SRGDWHN�MH�WXGL��GD�)XQGDFLMD�(XVNDOLW�]GUXåXMH�SUHNR�����RFHQMHYDOFHY��Y�RNYLUX�
(4$� VRGHOXMH� ���� RFHQMHYDOFHY � �� QD� 0DGåDUVNHP� ���� Y� 35632� ��� RFHQMHYDOFHY��� 9�
SULKRGQMH�MH�Y�6ORYHQLML�SRWUHEQR�UD]PLVOLWL��QH�OH�NDNR�RNUHSLWL�XSRUDER�PRGHOD�RGOLþQRVWL�V�
VDPRRFHQMHYDQMHP� LQ� SRYHþDWL� ãWHYLOR� SULMDYLWHOMHY�� WHPYHþ� WXGL� VNXSLQR� RFHQMHYDOFHY� V�
SUHGVWDYQLNL�SRGKUDQMHQLK�SRGURþLM� �SUHGYVHP�ãROVWYR� LQ�]GUDYVWYR��� �6NXELF� LQ�.HUQ�3LSDQ��
������ 3RWUHEQR� MH� SULVWRSLWL� QD� VLVWHPDWLþHQ� QDþLQ� V� SRGSRUR� UHVRUQLK� PLQLVWUVWHY� LQ� WDNR�
SRVSHãLWL�UD]YRM�RGOLþQRVWL�QD�WHK�SRGURþMLK�SR�Y]RUX�QSU��GREUH�SUDNVH�SLORWQHJD�SURMHNWD�L]�
MDYQH�XSUDYH��NMHU�]QDãD�GHOHå�RFHQMHYDOFHY�35632��åH������
�
�����3ULPHU�0DGåDUVNH�
�9� QDGDOMHYDQMX� SUHGVWDYOMDPR� SULPHU� GREUH� SUDNVH� V� SRGURþMD� NDNRYRVWL� L]� 0DGåDUVNH��
0DGåDUVND� MH� SULPHU� VUHGQMH� R]�� Y]KRGQRHYURSVNH� WUDQ]LFLMVNH� GUåDYH�� NL� MH� SULPHUOMLYD� V�
6ORYHQLMR� JOHGH� QD� HNRQRPVNH� SRND]DWHOMH�� NL� MLK� Y� QDGDOMHYDQMX� SUHGVWDYOMDPR�� 3R�
VWDWLVWLþQLK� SRGDWNLK� ]D� OHWR� ����� ]QDãD� RFHQD� UHDOQH� UDVWL� '%3� Y� OHWX� ����� ����� WDNR� ]D�
0DGåDUVNR�NRW�WXGL�]D�6ORYHQLMR��2FHQD�'%3�QD�SUHELYDOFD�]QDãD�����������]D�0DGåDUVNR�SD�
����������2FHQD�VWUXNWXUH�'%3�Y�6ORYHQLML�]D�OHWR������]QDãD��NPHWLMVWYR�����LQGXVWULMD�����
LQ� VWRULWYH� ����� 3RGDWNL� ]D� 0DGåDUVNR� NDåHMR� SUHFHM� SULPHUOMLYR� VOLNR�� NPHWLMVWYR� ������
LQGXVWULMD�������LQ�VWRULWYH���������
�
1D� 0DGåDUVNHP� NRRUGLQLUD� DNWLYQRVWL� QDFLRQDOQH� QDJUDGH� WHU� SURPRYLUD� PRGHO� RGOLþQRVWL�
()40�0DGåDUVNL� FHQWHU� ]D� UD]YRM�NDNRYRVWL�� LQGXVWULMR� LQ� WUJRYLQR��NL� MH�KNUDWL� QDFLRQDOQD�
SDUWQHUVND� RUJDQL]DFLMD� ()40�� 9� RNYLUX� QDFLRQDOQH� QDJUDGH� QD� 0DGåDUVNHP� Y� SURFHVLK�
RFHQMHYDQMD� VRGHOXMH� SUHNR� ��� RFHQMHYDOFHY�� 3ULMDYLWHOML� Y� RNYLUX� PDGåDUVNH� QDJUDGH� ]D�
NDNRYRVW� VR� Y� OHWLK� RG� ����� ������ GRVHJOL� Y� SRYSUHþMX� SUHNR� ���� WRþN� �SULPHUMDOQR� Y�
������������������������������ ������������������������� �e���¡ �¢z£ ¤L�¦¥ �¨§�©eª^�I«¬¥ �e­L��® ªm�N­¡¯B°²±³£ ´¶µ�® ©L­^��«e£ ¥ ��·
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6ORYHQLML� Y� WHP� REGREMX� SUHNR� ���� LQ� QD� HYURSVNL� QDJUDGL� ]D� NDNRYRVW� �(4$�� SUHNR� ����
WRþN����
�
9� RNYLUX� HYURSVNH� QDJUDGH� ]D� NDNRYRVW� VH� MH� QD� QLYR� ILQDOLVWRY�� GRELWQLNRY� SUL]QDQMD� WHU�
HYURSVNH�QDJUDGH�RG�OHWD������XYUVWLOR�SUHFHMãQMH�ãWHYLOR�RUJDQL]DFLM�L]�0DGåDUVNH���
��
���3LORWQL�SURMHNWL�35632���SUHQRV�]QDQMD�LQ�QDMEROMãLK�SUDNV��
�
9�OHWX������VWD�8UDG�]D�PHURVORYMH�LQ�'LUHNWRUDW�]D�MDYQR�XSUDYR��]GDM�0LQLVWUVWYR�]D�MDYQR�
XSUDYR��]DþHOD�V�SULSUDYDPL�QD�XYDMDQMD�PRGHOD�RGOLþQRVWL�()40�Y�MDYQR�XSUDYR�VNODGQR�V�
ª6WUDWHJLMR� QDGDOMQMHJD� UD]YRMD� VORYHQVNHJD� MDYQHJD� VHNWRUMD� ����±����©� WHU� UHYLGLUDQR�
ª3ROLWLNR�NDNRYRVWL�VORYHQVNH�MDYQH�XSUDYH©���
�
2G��OHWD������MH�ELOR�XVSHãQR�RUJDQL]LUDQLK�VHGHP�SLORWQLK�SURMHNWRY�35632�V�VWUDQL�8UDGD�
56� ]D� PHURVORYMH� Y� VRGHORYDQMX� LQ� RE� SRGSRUL� SULVWRMQLK� PLQLVWUVWHY� �]GUDYVWYR�� WXUL]HP��
6ORYHQVND� WXULVWLþQD� RUJDQL]DFLMD�� NRW� MH� SULND]DQR� QD� 6OLNL� ��� 1DMEROMãH� RUJDQL]DFLMH� V�
SRVDPH]QHJD�SRGURþMD�VR�Y�SUYHP�RFHQMHYDQMX�GRVHJDOH�GR�����WRþN��2E�WHP�ODKNR�RSD]LPR��
GD�MH�UH]XOWDW�]QRWUDM���������WRþN��NL�MH�ELO�GRVHåHQ�]QRWUDM�SUYHJD�SLORWQHJD�SURMHNWD�Y�MDYQL�
XSUDYL�� ]D� UDQJ� ��� WRþN� YLãML� NRW� RE� SULPHUOMLYLK� SUYLþ� RUJDQL]LUDQLK� SLORWQLK� SURMHNWLK�
�]GUDYVWYR�� WXUL]HP���3UL� WHP�MH�SRWUHEQR�SRXGDULWL�SUHGKRGHQ�VLVWHPDWLþHQ� WUXG�SRVDPH]QLK�
RUJDQL]DFLM�SUHNR�YSHOMDYH�V�VWDQGDUGRY�,62�WHU�PHGVHERMQR�XVNODMHQR�GHOR�RPHQMHQLK�XUDGRY�
QD� QDFLRQDOQL� UDYQL�� SUHGYVHP� Y� SRYH]DYL� ]� PRGHORP� &$)�� �SRY]HWR� SR� .HUQ� 3LSDQ�� .���
/HRQ��/���.RYDþ��3���6�SURMHNWRP�&$)«�������
�

'RVHåHQL�UH]XOWDWL�SLORWQLK�SURMHNWRY�35632����������

���
���

���
���

���
���

���

��� ��� ��� ��� ��� ���

¸8¹^ºe»m¹8¼8½e¾ º^¿ À�¹²Á�Â¦Ã8Ã^Ä8ÅnÅ
¸8¹8ºe»m¹8¼8½L¾ º^¿ À�¹²ÁnÂ¦Ã8Ã8Æ

Ç ¼e¾ ½^À�ºm¿ Àh¹�Á�Â¦Ã8Ã8È
Ç ¼e¾ ½^À�º^¿ À�¹²Á ÉLÊ8Ê8Ê
Ç ¼e¾ ½^À�º^¿ À�¹8Á^ÉLÊ8Ê�Â
¿ Ë8¾ Ì Ç�ÍeÎ Á^ÉLÊ8Ê^É

Ï ½mÀDÐm½ÑË8»8¾ ½^À�½²Á ÉLÊ8ÊmÒ

Ó ÔÕÖ ×
Ø ÙÚÓÛ
Ü ÓÝ Þß
ß
ànáâãã ä

âWHYLOR�GRVHåHQLK�WRþN åDæ ç è¬é ê�ænë�ì èzí î¦ï é æå¬ðmñeåDò ���
6OLND����3ULND]�UH]XOWDWRY�Y�SLORWQLK�SURMHNWLK�35632 ó �

�

�
�
�
������������������������������ ������������������
ó ô¬ô�õ÷ö¦ø õ¦ù�úbömû ü ý¬þ ÿ¦ù�ú ö¦ø ý��zù���þ �<õ<ü ùhþ �����	�	
���
���ý	� ö:ý	��
�ø � þ õ¦ý�� ý	��ù�ÿ��zù�õ�
hÿ�� ùIö¦ý
ú�ù�ø û ü û �÷ø ù����:ü þ 
hþ ý¬õ��Dý	��
��¦ý��



� �

��� =DNOMXþHN�
�
5D]LVNDYH� RSUDYOMHQH� QD� WHP� SRGURþMX� SUL� GRELWQLNLK� QDJUDG� ]D� NDNRYRVW� VR� SRND]DOH�
QHGYRPQR� SR]LWLYHQ� YSOLY� XSRUDEH� SULQFLSRY� RGOLþQRVWL� MH� WDNR� Y� ='$� NRW� Y� (YURSL� QD�
L]EROMãDQH�ILQDQþQH�UH]XOWDWH��GYLJ�FHQH�GHOQLF��GRELþND��SURGDMH��UDVWL�SUHPRåHQMD��LSG����
�
9�6ORYHQLML�Y�SRYSUHþMX�]DRVWDMDPR�]D�HYURSVNLPL�UH]XOWDWL�]D�GREULK�����WRþN�LQ�WDNR�NRPDM�
GRVHJDPR� UDYHQ� HYURSVNLK� FHUWLILNDWRY� ª3UL]QDQM� ]D� RGOLþQRVW©� ����� WRþN�� ]� L]MHPR� QHNDM�
YLGQHMãLK� GRVHåNRY�QHNDWHULK�RUJDQL]DFLM� �NRW�QSU��+HUPHV�6RIWODE��7ULPR��/XND�.RSHU���9�
RNYLUX�RFHQMHYDQMD�35632�WXGL�QDMEROMãH�RUJDQL]DFLMH�QH�GRVHJDMR�UH]XOWDWRY�QDG����� WRþN��
1D�HYURSVNL�QDJUDGL�����WRþN�SUHGVWDYOMD�SUDJ�]D�ILQDOLVWH��QDMEROMãH�RUJDQL]DFLMH�SD�SUHVHJDMR�
WXGL�����WRþN��RG������PRåQLK����
�
*ODYQL� FLOM� WDNR� HYURSVNH� NRW� RVWDOLK� QDFLRQDOQLK� QDJUDG� ]D� NDNRYRVW�� WXGL� VORYHQVNH� ±�
35632��MH�GYLJ�XþLQNRYLWRVWL�LQ�XVSHãQRVWL��VSRGEXMDQMH�QHQHKQHJD�L]EROMãHYDQMD�RUJDQL]DFLM��
NL�XSRUDEOMDMR�PRGHO�RGOLþQRVWL�()40�LQ�VH�SULMDYOMDMR�]D�QDJUDGR�LQ�QH�SRGHOMHYDQMH�QDJUDG���
�
3LORWQL�SURMHNWL�35632��NL�VR�QDPHQMHQL�VSRGEXMDQMX�NRQNXUHQþQRVWL�� UD]YRMD�� LQRYDWLYQRVWL�
WHU�SUHQRVX�QDMEROMãLK�SUDNV�LQ�VSRGEXMDMR�VWDOQH�L]EROMãDYH�SR�WLVWLK�SRGURþMLK��NMHU�WL�SULQFLSL�
ãH�QLVR�XVWUH]QR�UD]YLWL��9�SULKRGQMH�MH�QD�SRGODJL�GREUH�SUDNVH����SLORWQHJD�SURMHNWD�35632�
Y�MDYQL�XSUDYL��NL�VH�MH�]DNOMXþLO�PDMD�������SRWUHEQR�UD]PLãOMDWL�R�VLVWHPDWLþQHP�SULVWRSX�QD�
SRGURþMX�ãROVWYD� LQ�]GUDYVWYD��3RW�RG�XYDMDQMD�,62�VWDQGDUGRY�NDNRYRVWL�Y�XSUDYQH�RUJDQH��
QDGDOMHYDQMD�]�XSRUDER�HYURSVNHJD�PRGHOD�&$)��HQRVWDYQHMãL�PRGHO�SRVORYQH�RGOLþQRVWL�]D�
MDYQL� VHNWRU�� GR� PRGHOD� RGOLþQRVWL� ()40� VH� MH� SRND]DOD� NRW� SUDYD�� VDM� SRPHQL� SRVWRSHQ�
UD]YRM�]D�GYLJ�XVSHãQRVWL�LQ�XþLQNRYLWRVWL�]D�VNXSQL�FLOM�±�QHQHKQH�L]EROMãDYH���
�
=D� 6ORYHQLMR� NRW� FHORWR�� NL� VL� åHOL� þLP� EROM� SRYHþDWL� GRGDQR� YUHGQRVW� MH� NOMXþQD� QDORJD� ]D�
SULKRGQMH� REGREMH� ãLUMHQMH� XSRUDEH� PRGHOD� RGOLþQRVWL� Y� MDYQL� VHNWRU� WHU�PDMKQD� LQ� VUHGQMD�
SRGMHWMD�� 7HPHOM� MH� ODKNR� QHGDYQR� VSUHMHWD� 6WUDWHJLMD� UD]YRMD� 6ORYHQLMH�� NL� QD� VLVWHPDWLþHQ�
QDþLQ�YSHOMXMH�XSRUDER�PRGHOD�SR�UD]OLþQLK�VHJPHQWLK��3UHNR�SRYH]DYH�SULVWRMQLK�PLQLVWUVWHY�
MH�QXMQD�QH�OH�PRUDOQD��WHPYHþ�WXGL�ILQDQþQD�SRGSRUD�]D�RNUHSLWHY�DNWLYQRVWL�XVSRVDEOMDQMD�WHU�
SURPRFLMH� ]D� L]EROMãDQMH� NDNRYRVWL� SUL� GHOX�� 7DNR� EL� L]EROMãDOL� NRQNXUHQþQRVW� VORYHQVNLK�
RUJDQL]DFLM��GD�EL�OH�WH�GRVHJDOH�YLãMH�UH]XOWDWH�SULPHUMDOQR�]�HYURSVNLP�RNROMHP��3RPHPEHQ�
L]]LY� ]D� SULKRGQMH� REGREMH� SUHGVWDYOMD� XYUVWLWHY� QDãLK� RUJDQL]DFLM� PHG� QDMEROMãH� SULPHUH�
HYURSVNLK�RUJDQL]DFLM��]D�XYHOMDYLWHY�WHU�SRYHþDQMH�JOREDOQH�NRQNXUHQþQRVWL�GUåDYH�NRW�FHORWH��
�
�
/,7(5$785$��
�

x� .HUQ�3LSDQ��.���/HRQ��/���.RYDþ��3���3URFHVQH�VSUHPHPEH�VORYHQVNH�MDYQH�XSUDYH��
6ORYHQVND�XSUDYD��0LQLVWUVWYR�56�]D�QRWUDQMH�]DGHYH��/MXEOMDQD��������

x� .HUQ�3LSDQ��.��/HRQ��/����5H]XOWDWL�XYDMDQMD�PRGHOD�RGOLþQRVWL�()40�Y�6ORYHQLML�Y�
SULPHUMDYL�]�(YURSR��]ERUQLN�SULVSHYNRY�QD�NRQIHUHQFL�0DQDJHPHQW��.QRZOHGJH�DQG�
(8��0RGHUQD�RUJDQL]DFLMD��)DNXOWHWD�]D�RUJDQL]DFLMR��.UDQM��������

x� .HUQ�3LSDQ��.���/HRQ��/���.RYDþ��3���3URFHVQH�VSUHPHPEH�VORYHQVNH�MDYQH�XSUDYH��
6ORYHQVND�XSUDYD��0LQLVWUVWYR�56�]D�QRWUDQMH�]DGHYH��/MXEOMDQD�������

x� 6NXELF��,����.HUQ�3LSDQ��.���3UL]QDQMH�5HSXEOLNH�6ORYHQLMH�]D�SRVORYQR�RGOLþQRVW�LQ�
HYURSVND�QDJUDGD�]D�NDNRYRVW��=ERUQLN�SULVSHYNRY������)RUXP�RGOLþQRVWL�LQ�
PRMVWUVWYD��'UXãWYR�HNRQRPLVWRY�'ROHQMVNH�LQ�%HOH�NUDMLQH��2WRþHF��������
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x� .HUQ�3LSDQ��.���/HRQ��/��,]NXãQMH�LQ�SHUVSHNWLYD�SUYHJD�SLORWQHJD�SURMHNWD�3UL]QDQMD�
56�]D�SRVORYQR�RGOLþQRVW��35632��Y�MDYQL�XSUDYL�������=ERUQLN�SULVSHYNRY��;,,��
'QHYL�VORYHQVNH�XSUDYH�������8QLYHU]D�Y�/MXEOMDQL��)DNXOWHWD�]D�XSUDYR��3RUWRURå��
VHSWHPEHU�������

x� .HUQ�3LSDQ��.���/HRQ��/��/HVDU��1���3ULPHUMDYD�VORYHQVNH�QDJUDGH�]D�NDNRYRVW�
�35632��LQ�L]EUDQLK�HYURSVNLK�SULPHURY��=ERUQLN�UHIHUDWRY�����OHWQH�NRQIHUHQFH�
6ORYHQVNHJD�]GUXåHQMD�]D�NDNRYRVW��6=.���3RUWRURå��QRYHPEHU�������

�
'58*,�9,5,��
�

x� 7KH�(XURSHDQ�/HDGHUVKLS�&KDOOHQJH��5HFRJQLWLRQ�%RRN��()40�)RUXP������&DUGLII�
:DOHV��%UXVVHOV���%HOJLMD��������

x� 6HOI�$VVHVVPHQW�7UDLQLQJ�0RGXOHV��()40��%UXVHOM��%HOJLMD��������
x� KWWS���ZZZ�HITP�RUJ�
x� KWWS���ZZZ�PLUV�VL�
x� KWWS���ZZZ�PMX�JRY�VL��

�
�


