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9LUJLQLMD�/LPDQDXVNLHQơ�� 9LWDOLMD�.HUãLHQơ�

��.DXQR�WHFKQRORJLMRV�XQLYHUVLWHWDV� /LHWXYD

$QRWDFLMD��âLR�VWUDLSVQLR�WLNVODV�� SULVWDW\WL�/LHWXYRV�,7�PRNVOLQLǐ�W\ULPǐ�O\þLǐ�O\JLǐ�JDOLP\ELǐ�VSUDJDV� LU�LãQDJULQơWL�
SUREOHPą� DQDOL]XRMDQW� NRQNUHWǐ� DWYHMƳ�� 6WUDLSVQ\MH� SDWHLNLDPL� � NDL� � NXULH� � +�����(8���E�� 3URJUDPRV� (48$/�,67��
SURMHNWR� Ä,QIRUPDFLQLǐ� LU� WHFKQRORJLQLǐ� W\ULPǐ� ƳVWDLJǐ� O\þLǐ� O\JLǐ�JDOLP\ELǐ�SODQDL³� ������������ � W\ULPR� UH]XOWDWDL��
,ãDQDOL]DYRPH� ƳYDLULǐ� DXWRULǐ� GDUEXV� LU� DWULQNRPH� YHLNVQLXV�� NXULH� ULERMD� PRWHUǐ� PRNVOLQĊ� NDUMHUą� ,7� W\ULPXRVH��
QHYLHQRGRV�JDOLP\EơV�GDUER�ULQNRMH��VX�O\WLPL�VXVLMXVL�RUJDQL]DFLQơ�NXOWǌUD�LU� LQVWLWXFLQLV�SURFHVDV��VRFLDOLQơV�NOLǌW\V�
PRWHULPV� VLHNWL� NDUMHURV� PRNVOLQLǐ� W\ULPǐ� VULW\MH�� NRPSLXWHULǐ� PRNVOǐ� GơVW\PDV� QơUD� RULHQWXRWDV� Ƴ� PHUJLQDV��
3ULVWDWRPH��O\þLǐ�O\JLǐ�JDOLP\ELǐ��NRQWHNVWą�.78�,QIRUPDWLNRV�IDNXOWHWH��VWXGHQWǐ��DEVROYHQWǐ��NRUHOLDFLMą�VX�VWXGLMǐ�
SURJUDPRPLV��EHL�SHUVRQDOR�VWUXNWǌURV��O\þLǐ�SDVLVNLUVW\PR��DQDOL]ơV�UH]XOWDWXV�

5DNWLQLDL�åRGåLDL��PRWHU\V�PRNVOH��O\þLǐ�O\J\Eơ��LQIRUPDWLNRV�PRNVODL��

Ʋ9$'$6

(XURSRV� PRNVOLQLDL� W\ULPDL� URGR� U\ãNǐ� PRWHUǐ� QHSDNDQNDPą� DWVWRYDYLPą��
�NLHWXRVLXRVH�� DUED� WHFKQRORJLQLXRVH� PRNVOXRVH�� WDPH� WDUSH� NRPSLXWHULǐ� PRNVOXRVH� LU�
LQVWLWXFLMǐ� YDGRYDXMDQþLRVH� SDUHLJRVH� >�@� /\þLǐ� O\J\Eơ� LQIRUPDFLQLǐ� WHFKQRORJLMǐ�
PRNVOLQLXRVH� W\ULPXRVH�\UD�VYDUEL�QH� WLN�GơO�GHPRNUDWLMRV� LU�RUXPR��EHW� LU� WRGơO��NDG� ML�
SDGơWǐ�VSUĊVWL�GDEDUWLQƳ�EHL�EǌVLPą�NYDOLILNXRWRV�GDUER�MơJRV�GHILFLWą�/LHWXYRMH��(XURSRMH�
LU�SDVDXOLR�LãVLY\VþLXVLRVH�ãDO\VH�

0RWHUǐ� LU� Y\Uǐ� O\JLǐ� JDOLP\ELǐ� PRNVOR� LU� VWXGLMǐ� LQVWLWXFLMRVH� UHNRPHQGDFLMRV�
QXVWDWR�YHLNVPǐ��SULHPRQLǐ�LU�VWHEơVHQRV�JDLUHV��SDWDULD�SDGLGLQWL�PRWHUǐ�PRNVOLQLQNLǐ�LU�
YDGRYLǐ�VNDLþLǐ��

âLDQGLHQ�O\þLǐ�O\JLRV�JDOLP\EơV�SROLWLND�/LHWXYRV�ãYLHWLPR�VLVWHPRMH�ƳJ\YHQGLQDPD��
ODLNDQWLV�ãLǐ�ƳVWDW\Pǐ�LU�QXWDULPǐ�>�@�

� /LHWXYRV�5HVSXEOLNRV�O\JLǐ�JDOLP\ELǐ�ƳVWDW\PDV��

� /LHWXYRV�5HVSXEOLNRV�PRWHUǐ�LU�Y\Uǐ�O\JLǐ�JDOLP\ELǐ�ƳVWDW\PDV�

� /LHWXYRV�5HVSXEOLNRV�DGPLQLVWUDFLQLǐ�E\Oǐ�WHLVHQRV�ƳVWDW\PDV�

� /LHWXYRV�5HVSXEOLNRV�DGPLQLVWUDFLQLǐ�QXVLåHQJLPǐ�NRGHNVDV��

� 9\ULDXV\EơV�QXWDULPDV�'ơO�9DOVW\ELQơV�PRWHUǐ�LU�Y\Uǐ�O\JLǐ�JDOLP\ELǐ�����±�����PHWǐ�
SURJUDPRV�SDWYLUWLQLPR��

� 6RFLDOLQơV�DSVDXJRV�LU�GDUER�PLQLVWUR�ƳVDN\PDV 'ơO� 9DOVW\ELQơV� PRWHUǐ� LU� Y\Uǐ� O\JLǐ�
JDOLP\ELǐ�����±�����PHWǐ�SURJUDPRV�ƳJ\YHQGLQLPR�YHLNVPǐ�SODQR�����±�����PHWDPV�
SDWYLUWLQLPR��

��� /<ý,Ǐ�/<*,Ǐ�*$/,0<%,Ǐ�69$5%$�

1&:,7� �$PHULNRV�0RWHUǐ� LU� LQIRUPDFLQLǐ� WHFKQRORJLMǐ� QDFLRQDOLQLV� FHQWUDV�� VDYR�
DWDVNDLWRMH� SDJULQGơ� NRGơO� O\þLǐ� O\J\Eơ� \UD� VYDUEL� ,7� VULW\MH�� WDL� JDOLP\Eơ� ƳWUDXNWL��
GDXJLDX�NYDOLILNXRWǐ�GDUEXRWRMǐ�Ƴ�HNRQRPLNRV�VHNWRULǐ�LU�PRNVOLQLXV�W\ULPXV��E��SDJHULQD�



���

GDUER� HIHNW\YXPą�� F�� ƳJDOLQD� LQRYDFLMDV�� G�� VNDWLQD� O\JLDWHLVLãNXPą�� H�� DWVSLQGL� NOLHQWǐ�
YLVXPą >�@�

,7� VHNWRULXV� YLVDPH� SDVDXO\MH� Y\VWRVL� ODEDL� VSDUþLDL�� 'DUEXRWRMǐ� SRUHLNLV� �����
����P��-$9�SDGLGơV����POQ��QDXMǐ�GDUER�YLHWǐ��R�XQLYHUVLWHWǐ� �DEVROYHQWDL�SDGHQJV� WLN�
���� WR� SRUHLNLR�� -$9� PRWHU\V� VXGDUR� ���� NYDOLILNXRWǐ� GDUEXRWRMǐ�� EHW� � WLN� ���� ,7�
GDUEXRWRMǐ�VXGDUR�PRWHU\V��7DþLDX�PRWHUǐ�� VWXGLMXRMDQþLǐ�NRPSLXWHULǐ�PRNVOXV� ��NLHNLV�
\UD� PDåDV� �åU�� �� SDY���� âLDL� HNRQRPLNRV� VULþLDL� QHVLVHND� SULWUDXNWL� GDXJLDX WDOHQWLQJǐ�
PRWHUǐ�>�@� �����P��(XURSDL�UHLNơV�LNL����������NYDOLILNXRWǐ�,7�GDUEXRWRMǐ�

3DJDO� ,QIREDOW� LU� 0267$� VSHFLDOLVWǐ� SDVLǌORV� LU� SDNODXVRV� W\ULPą� /LHWXYRMH�
YHLNLDQþLRV�ƳPRQơV�SDJHLGDXWǐ�ƳGDUELQWL�GDXJLDX�QHJX����WǌNVW��,7�VSHFLDOLVWǐ�LNL�����P�
�9HUVOR� åLQLRV�� ������������� 7DþLDX� GơO� EORJRV� GHPRJUDILQơV� VLWXDFLMRV�� GLGåLXOơV�
HPLJUDFLMRV��DELWXULHQWǐ�NLHNLV�PHWDPV�EơJDQW�PDåơMD�/LHWXYRMH��

9LHQDV� Lã� JDOLPǐ� VSUHQGLPǐ� ± ƳWUDXNWL� GDXJLDX� PHUJDLþLǐ� LU� PRWHUǐ� Ƴ� ,7� VWXGLMDV��
HNRQRPLNRV�VHNWRULǐ�LU�PRNVOLQLXV�W\ULPXV��7DþLDX�ãLDQGLHQ�PHUJLQǐ�VWXGLMǐ�SDVLULQNLPR�
WHQGHQFLMRV� QHGåLXJLQD�� NDLS� URGR� LU� -$9� ��� SDY���� LU� .78� ,QIRUPDWLNRV� IDNXOWHWR�
VWDWLVWLND��åU����SDY��

��SDY��0RWHUǐ�SURFHQWDV�WDUS�DXNãWRMR�LãVLODYLQLPR�GLSORPXV�LQIRUPDWLNRMH�ƳJLMXVLǐ�DVPHQǐ
-$9�����������>�@�
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��SDY��.78�LQIRUPDWLNRV�IDNXOWHWR�PRWHUǐ�LU�Y\Uǐ�DEVROYHQWǐ�GDOLV�SURFHQWDLV�>�@�

��� 027(5Ǐ�Ʋ6,'$5%,1,02�,5�.$5-(526�$1$/,=Ơ

,ãDQDOL]DYRPH� ƳYDLULǐ� DXWRULǐ� GDUEXV�� VWDWLVWLQLXV� GXRPHQLV� LU� QXVWDWơPH� YHLNVQLXV��
NXULH�ULERMD�PRWHUǐ�VơNPLQJą�PRNVOLQĊ�NDUMHUą�,7�PRNVOH�LU�HNRQRPLNRMH��

3LUPD�� 1HYLHQRGRV� JDOLP\EơV� GDUER� ULQNRMH� âYLHWLPDV�� VYHLNDWRV� SULHåLǌUD��
VDYLYDOGD� LU� PHQDV� \UD� VULW\V�� NXULRVH� Y\UDXMD� PRWHU\V� � Mǐ� XåLPWXPDV� VLHNLD� �������
/LHWXYRMH�� 0RWHU\V� XåLPD� EHQGURMR� XJG\PR� PRN\NORVH� PRN\WRMǐ� SDUHLJDV� LNL� �������
0RWHU\V� VXGDUR�������GDUEXRWRMǐ�NROHJLMRVH� LU� SURIHVLQLR�PRN\PR� ƳVWDLJRVH�� WXR� WDUSX�
XQLYHUVLWHWXRVH� Y\UDL� VXGDUR� GDXJLDX� NDLS� ���� GDUEXRWRMǐ��� ���� DXNãWRMR� PRNVOR�
VHNWRULDXV�PRNVOR�GDUEXRWRMǐ�\UD�PRWHU\V�>�@�

7DþLDX� IL]LQLǐ� PRNVOǐ� VULW\MH�� NRPSLXWHULǐ� PRNVOXRVH� LU� LQIRUPDFLQơVH�
WHFKQRORJLMRVH� GRPLQXRMD� Y\UDL� /LHWXYRMH� LU� SDVDXO\MH�� 3DY\]GåLXL�� GDXJXPD� /LHWXYRV�
PRNVOLQLQNǐ��WXULQþLǐ�PRNVOLQƳ�ODLSVQƳ�WHFKQRORJLMǐ�VULW\MH��\UD�Y\UDL��������>�@��

0RWHULPV� PRNDPDV� PDåHVQLV� � DWO\JLQLPDV�� 5HPLDQWLV� LQIRUPDFLQLǐ� LU� U\ãLǐ�
VHNWRULXMH� GLUEDQþLǐ� DVPHQǐ� � PHWLQLǐ� SDMDPǐ� VWDWLVWLND� ����� P��� PRWHUǐ� YLGXWLQLV�
PơQHVLQLV� EUXWR� GDUER� XåPRNHVWLV� VXGDUơ� WLN� ���� Y\Uǐ��PRWHU\V� XåGLUER� ������ (XU�� R�
Y\UDL�� �������(XU��âLRMH�VULW\MH�GLUEDQþLǐMǐ�VDQW\NLV��������PRWHUǐ�LU�������Y\Uǐ�>�@��

$QWUD�� /\þLǐ� O\J\EơV� DNOXPDV�� VX� O\WLPL� VXVLMXVL� RUJDQL]DFLQơ� NXOWǌUD� LU�
LQVWLWXFLQLV�SURFHVDV� äDOơQLHQơ�HW�DO��DSWDUơ�VRFLDOLQLXV�VWHUHRWLSXV�GơO�NXULǐ�DWVLUDQGD�
�VWLNOR� OXEǐ�� UHLãNLQ\V� RUJDQL]DFLQơV� NOLǌW\V� PRWHUǐ� NDUMHURMH�� 'ơO� O\þLǐ� VWHUHRWLSR�
ƳPRQLǐ�YDGRYDL�/LHWXYRMH�SULVNLULD�PRWHULPV�WLN�SDJDOELQLR�SHUVRQDOR�YDLGPHQƳ�>�@�

/LHWXYRV� XQLYHUVLWHWXRVH� DWOLNWD� DSNODXVD� �����P�� ������P�� SDURGơ�� NDG� HJ]LVWXRMD�
DVLPHWULQLV� O\þLǐ�SDVLVNLUVW\PDV�/LHWXYRV�DXNãWRMR�PRNVOR�VLVWHPRMH�� �YDGRYǐ�SDUHLJRVH�
GRPLQXRMD�Y\UDL��åU����SDY����<UD�LU�DNDGHPLQLR�SHUVRQDOR�YHUWLNDOL�VHJUHJDFLMD SDJDO�O\WƳ��
PRWHU\V�VXGDUR�GDXJXPą�MDXQHVQLǐMǐ�PRNVOLQLQNǐ��������W\UơMǐ����������DVLVWHQWǐ�������
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LU� GơVW\WRMǐ� ������SDUHLJRVH��2�Y\UDL� GRPLQXRMD� Y\UHVQLǐMǐ�PRNVOR� GDUEXRWRMǐ� �������
PRNVOR�GDUEXRWRMǐ��������SURIHVRULDXV�������SDUHLJRVH >�@�

��SDY��9DOG\PR�SDUHLJǐ�XQLYHUVLWHWXRVH�SDVNLUVW\PDV�SDJDO�O\WƳ�/LHWXYRMH������P�

0RWHUǐ� SURIHVLRQDOLǐ�� GLUEDQþLǐ� 67(0 VULW\MH�� DSNODXVRV� � /DWYLMRMH� � UH]XOWDWDL��
NXULXRV�VDYR�VWUDLSVQ\MH�SDWHLNơ�,UHQD�<DWVNLY�URGR��NDG�PRWHU\V�\UD�EHQGUDL�SDWHQNLQWRV�
VDYR�NDUMHUD�67(0��DQJO���VFLHQFH��WHFKQRORJLHV��HQJLQHHULQJ��PDWKHPDWLFV��OLHW��PRNVODV��
WHFKQRORJLMRV�� LQåLQHULMD�� PDWHPDWLND��� .DUWX� MRV� VXVLGXULD� VX� LããǌNLDLV� GDUER� YLHWRVH��
\SDþ� DXNãWDMDPH� PRNVOH�� 3DY\]GåLXL�� Y\UHVQLǐMǐ� W\UơMǐ� JUXSơV� DWVWRYơV� MDXWơ� VDYR�
IDNXOWHWR� ��GHSDUWDPHQWR�SDWULDUFKDOLQĊ�NXOWǌUą��8QLYHUVLWHWǐ� LU�PRNVOR� W\ULPǐ�ƳVWDLJRPV�
UHLNơWǐ��NDG�67(0�NDUMHUD�WDSWǐ�ODELDX�GUDXJLãND�PRWHULPV��GơPHV\V�WXUơWǐ�EǌWL�VXWHONWDV�
Ƴ�SROLWLNRV�SRN\þLXV��LU�PRN\PR�PHWRGXV >�@�

(,*(� �DQJO�� (XURSHDQ� ,QVWLWXWH� IRU� *HQGHU� (TXDOLW\�� (XURSRV� O\þLǐ� O\J\EơV�
LQVWLWXWDV�� SDVWHEơMR�� NDG� QRULQW� SDVLHNWL� NDUMHUą� PRNVOH� PRWHULPV� WHQND� SXEOLNXRWL�
GDXJLDX� NRN\ELãNǐ� VWUDLSVQLǐ� QHJX� Y\UDPV�� $WVLåYHOJLDQW� Ƴ� WDL�� NDG� VSUHQGLPDL� GơO�
PRNVOLQLQNǐ� ƳYHUWLQLPR� ODEDL� SULNODXVR� QXR� YHUWLQLPR� NRPLVLMRV� DU� NRPLWHWR� VXGơWLHV��
O\þLǐ�SXVLDXVY\UD�ãLXRVH�NRPLWHWXRVH�\UD�ODEDL�VYDUEL�

7UHþLD�� 6RFLDOLQơV� NOLǌW\V� PRWHULPV� VLHNWL� NDUMHURV� PRNVOLQLǐ� W\ULPǐ� VULW\MH��
äDOơQLHQơ� HW� DO�� LãYDUGLMD� VRFLDOLQHV� NOLǌWLV�� WUXNGDQþLDV� PRWHULPV� XåVLLPWL� PRNVOLQLDLV�
W\ULPDLV� LU� XåLPWL� YDGRYDXMDQþLDV� SDUHLJDV� XQLYHUVLWHWǐ� DGPLQLVWUDFLMRMH�� VXQNXPDL�
VXGHULQDQW�ãHLPą�LU�NDUMHUą��GơO�PRWLQ\VWơV�DWRVWRJǐ�QXWUDXNWL�PRNVOLQLDL�W\ULPDL�>�@�

.DG�ƳYHLNWL�VRFLDOLQHV�NOLǌWLV��(,*(�SURSDJXRMD�GYL�LGơMDV�>�@�

� Y\UDL�WXUơWǐ�DNW\YLDX�GDO\YDXWL�YDLNǐ�SULHåLǌURMH�

� WXUơWǐ�EǌWL�LãSOơVWD�VRFLDOLQơ�LQIUDVWUXNWǌUD�

.HWYLUWD��.RPSLXWHULǐ�PRNVOǐ�GơVW\PDV�QơUD�RULHQWXRWDV�Ƴ�PHUJLQDV� 5HPLDQWLV�
6WDQLãDXVNLHQơV�W\ULPǐ�UH]XOWDWDLV��PRWHUǐ�PRN\PRVL�PRW\YDFLMD�DWVSLQGL�GLGHVQƳ�GơPHVƳ�
DVPHQLQơPV�LU�GYDVLQơPV�YHUW\EơPV���0RWHU\V�YHUWLQD�GYDVLQƳ�WREXOơMLPą��VLHNLD�GDXJLDX�
VXåLQRWL��NDG�EǌWǐ�VRFLDOLDL�QDXGLQJRV��QRUL�VXSUDVWL�DSOLQNą�LU�VDYH��PRWHU\V�WURNãWD�WDSWL�
ODLPLQJHVQơV� LU� LãYHQJWL� NDVGLHQLR� J\YHQLPR� UXWLQRV�� ,ãW\UXV� Y\Uǐ�PRN\PRVL�PRW\YXV��
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EXYR� SDVWHEơWL� ãLH� SULRULWHWDL�� JDOLP\Eơ� ƳJ\WL� QDXMą� GDUEą�� JDOLP\Eơ� WREXOơWL�� SDWHQNLQWL�
GDUEGDYLǐ�OǌNHVþLXV��JDXWL�GLSORPą�>�@�

7\ULPDL�LU�(6��LU�NLWRVH�SDVDXOLR�ãDO\VH�DWVNOHLGơ�IDNWą��NDG�PRNVOHLYơV�SDDXJO\VWơMH�
QHVXLQWHUHVXRWRV� VLHNWL� � NDUMHURV� LQIRUPDWLNRV� VULW\MH�� (XURSRV� NRPLVLMD� \UD� LãNơOXVL�
XåGDYLQƳ� SDNHLVWL� WRNƳ� SRåLǌUƳ� �� DSLEǌGLQGDPD� YHLNVQLXV�� GDUDQþLXV� QHLJLDPą� ƳWDNą�
PHUJLQRPV��UHQNDQWLV�PRNVOLQLQNR�NDUMHUą�� D�� QHSDWUDXNOXV� LU� QHDGHNYDWXV�PRNVOLQLQNǐ�
ƳYDL]GLV�� E�� VRFLDOLQơ� DSOLQND� QHPRW\YXRMD� SDVLULQNWL� LQIRUPDWLNRV� PRNVOXV�� F��
NRPSLXWHULQLǐ�PRNVOǐ� GơVW\PDV� QơUD� RULHQWXRWDV� Ƴ�PHUJLQDV�� G��PHUJLQRV� QHPDWR� VDYR�
YLHWRV�LQIRUPDFLQLǐ�WHFKQRORJLMǐ�VULW\MH�QHL�WROHVQơV�NDUMHURV�SHUVSHNW\YRV�PRNVOR�VULW\MH��
H��XQLYHUVLWHWLQơV�VWXGLMRV�QHDWVLåYHOJLD�Ƴ�PRWHUǐ�PąVW\PR�\SDWXPXV�

��� /<ý,Ǐ�/<*,Ǐ�*$/,0<%,Ǐ�$79(-2�$1$/,=Ơ��.78�,1)250$7,.26�
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.78��.DXQR�WHFKQRORJLMRV�XQLYHUVLWHWDV���,QIRUPDWLNRV�IDNXOWHWDV�Y\NGR�
LQIRUPDFLQLǐ�WHFKQRORJLMǐ�VULWLHV�VWXGLMDV����OHQWHOơ���LU�PRNVOLQLXV�W\ULPXV�

/(17(/Ơ �� .78 ,1)250$7,.26 )$.8/7(72 678',-Ǐ 352*5$026� �����

%DNDODXUR�VWXGLMRV���� 0DJLVWUDQWǌUD��� 'RNWRUDQWǌUD����
,QIRUPDWLND
,QIRUPDWLNRV�LQåLQHULMD
,QIRUPDFLQơV�VLVWHPRV
0XOWLPHGLMRV�WHFKQRORJLMRV
3URJUDPǐ�VLVWHPRV
6YHLNDWRV�LQIRUPDWLND�
�MXQJWLQơ�VX�/608�

,QIRUPDFLMRV�LU�LQIRUPDFLQLǐ�WHFKQRORJLMǐ�
VDXJD
,QIRUPDFLQLǐ�VLVWHPǐ�LQåLQHULMD�
,QIRUPDWLND
1XRWROLQLR�PRN\PRVL�LQIRUPDFLQơV�
WHFKQRORJLMRV
3URJUDPǐ�VLVWHPǐ�LQåLQHULMD

,QIRUPDWLND
,QIRUPDWLNRV�LQåLQHULMD

,QIRUPDWLNRV�IDNXOWHWR�YLVǐ�O\JLǐ�DEVROYHQWǐ�SDVLVNLUVW\PDV�SDJDO� O\WLV�\UD�SDWHLNWDV�
�� SDY�� 6DQW\NLQơ�PRWHUǐ� GDOLV� WDUS�PDJLVWUDQWǌURV� VWXGLMǐ� DEVROYHQWǐ� � �åU� �� SDY��� \UD�
GLGHVQơ�QHL� EDNDODXUR� �åU����SDY����.DLS� LU� NLWXRVH�XQLYHUVLWHWXRVH�EDNDODXUR� VWXGLMǐ�SU��
0XOWLPHGLMRV�WHFKQRORJLMǐ�VSHFLDO\Eơ�\UD�SRSXOLDULDXVLD�WDUS�PHUJLQǐ��åU���SDY����'LGHOĊ�
GDOƳ���������EDLJXVLǐ�1XRWROLQLR�PRN\PRVL�,7�PDJLVWUDQWǌUą�VXGDUR�PRWHU\V����SDY���

��SDY��%DNDODXUR�VWXGLMǐ�DEVROYHQWǐ�PRWHUǐ�SURFHQWLQơ�GDOLV�SDJDO�.78�,QIRUPDWLNRV�IDNXOWHWR�
VWXGLMǐ�SURJUDPDV�>�@�
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��SDY��0DJLVWUDQWǌURV�DEVROYHQWǐ�PRWHUǐ�SURFHQWDV�SDJDO�.78�,QIRUPDWLNRV�IDNXOWHWR�VWXGLMǐ�
SURJUDPDV�>�@�

���SURFHQWǐ�,QIRUPDFLQLǐ�WHFKQRORJLMǐ��LQIRUPDFLQLǐ�VLVWHPǐ�LQåLQHULMRV�LU�
LQIRUPDWLNRV�VWXGLMǐ�PDJLVWUǐ�\UD�PRWHU\V��åU����SDY���

.78�,QIRUPDWLNRV�IDNXOWHWR�O\þLǐ�SDVLVNLUVW\PR�W\ULPDL�SDJDO�DNDGHPLQHV��LU�
DGPLQLVWUDYLPR�SDUHLJDV�SDURGơ��NDG�YLVRVH�DXNãWHVQơVH�SDUHLJRVH�GRPLQXRMD�Y\UDL��åU����
SDY����3DQDãǐ��VDQW\NƳ�SDVWHEơMRPH�(48$/�,67�SDUWQHULǐ�VWDWLVWLNRMH��åU����SDY���

��SDY��0RWHUǐ�SURFHQWLQơ�GDOLV�.78�,QIRUPDWLNRV�IDNXOWHWH�SDJDO�SDUHLJDV�>�@�



���

��SDY��0RWHUǐ��SURIHVRULǐ�SURFHQWDV�WDUS�PRNVOLQLQNǐ��SDUWQHULǐ��LQVWLWXFLMǐ��,7�GHSDUWDPHQWXRVH��
�����>�@�

�� SDY�� EXYR� QDXGRMDPL� (48$/�,67� SURMHNWR� SDUWQHULǐ� GXRPHQ\V�� .K18(�
�&KDUNLRYR� YDOVW\ELQLR� HNRQRPLNRV� XQLYHUVLWHWR� (NRQRPLNRV� LQIRUPDWLNRV� IDNXOWHWDV��
8NUDLQD��� .78� �.DXQR� WHFKQRORJLMRV� XQLYHUVLWHWR� ,QIRUPDWLNRV� IDNXOWHWDV�� /LHWXYD���
81,/,� /LHFKWHQVWHLQ� XQLYHUVLWHWR� ,QIRUPDFLQLǐ� VLVWHPǐ� LQVWLWXWDV��� 878� �7XUNX�
XQLYHUVLWHWR�,QIRUPDFLQLǐ�VLVWHPǐ�PRNVOR�LQVWLWXWDV���6XRPLMD���81,025(��8QLYHUVLWj�GL�
0RGHQD�H�5HJJLR�(PLOLD�,QåLQHULMRV�GHSDUWDPHQWDV��,WDOLMD���80LQKR��0LQKR�XQLYHUVLWHWR�
,QIRUPDFLQLǐ� VLVWHPǐ� GHSDUWDPHQWDV�� 3RUWXJDOLMD�� ::8� �0XHQVWHU� XQLYHUVLWHWR�
,QIRUPDFLQLǐ�VLVWHPǐ�GHSDUWDPHQWDV��9RNLHWLMD��

��� 5(.20(1'$&,-26�.(,67,�25*$1,=$&,1ĉ�.8/7ǋ5Ą�,5�

,167,78&,1Ʋ�352&(6Ą

8QLYHUVLWHWXRVH� LU� PRNVOLQLR� LQVWLWXWXRVH� VYDUELǐ� VSUHQGLPǐ� SULơPLPR� SURFHGǌURV�
EXYR� QXVWDW\WRV� WXR� PHWX�� NDL� PRWHUǐ� GDO\YDYLPDV� LU� ƳWDND� EXYR� ULERWD�� (,*(�
UHNRPHQGXRMD� �VWUXNWǌULQLXV� SRN\þLXV�� NDG� XQLYHUVLWHWDL� LU� PRNVOR� LQVWLWXFLMRV� ODELDX�
VXYRNWǐ�O\þLǐ�DVSHNWą�LU�WDLS�EǌWǐ�PRGHUQL]XRWD�Mǐ�RUJDQL]DFLMRV�NXOWǌUD��/\þLǐ�SRåLǌULX�
SDODQNLRV� DSOLQNRV� VXNǌULPDV� \UD� EǌWLQD� VąO\JD�� VLHNLDQW� WHLJLDPǐ� SRN\þLǐ� O\þLǐ�
VDQW\NLXRVH�PRNVOLQLǐ� W\ULPǐ� ƳVWDLJRVH�� 7DP� UHLNơV� SDãDOLQWL� RUJDQL]DFLQHV� LU� YDOG\PR�
NOLǌWLV��VXVLMXVLDV�VX�LãWHNOLǐ�SDVNLUVW\PX��GDUER�ODLNR�LU�VXWDUþLǐ�VXGDU\PX��RUJDQL]DFLMǐ�
LU�DVPHQLQơ�NRQNXUHQFLMD�>��@�

(,*(�\UD�SDGDUĊV�LãYDGą��NDG�³VWLNOR�OXERV´�PRWHUǐ�NDUMHURMH�DWVLUDQGD�GơO�SHU�PDåR�
PRWHUǐ� GDO\YDYLPR� SULLPDQW� VSUHQGLPXV� DNDGHPLQơMH� EHQGUXRPHQơMH�� 6LHNLDQW� DWHLW\MH�
XåWLNULQWL� WHLVLQJHVQƳ� PRNVOLQLǐ� W\ULPǐ� ILQDQVDYLPR� SDVNLUVW\Pą� EHL� JHULQWL� PRNVOLQLǐ�
W\ULPǐ�NRN\EĊ�� WDLS� SDW� � UH]XOWDWǐ� VYDUEą� LU� DWVNDLWRP\EĊ�YLVLHPV� YLVXRPHQơV� QDULDPV��
EǌWLQRV� VWLSUHVQơV� DNDGHPLQLǐ� LU�PRNVOLQLǐ� W\ULPǐ� LQVWLWXFLMǐ� WDU\Eǐ� O\þLǐ� SXVLDXVY\URV�
SDODLN\PR�SULHPRQơV�>��@�

7RGơO� (XURSRV� .RPLVLMD� ILQDQVXRMD� SURMHNWXV�� NXULH� SDGơWǐ� VSUĊVWL� O\þLǐ� O\J\EơV�
SUREOHPDV�� /,%5$�� SURMHNWDV�� ILQDQVXRMDPDV� (XURSRV� .RPLVLMRV�� DSMXQJLDQWLV� ���
(XURSRV� ãDOLǐ� JDPWRV� PRNVOǐ� LQVWLWXWXV�� SDUHQJơ� UHNRPHQGDFLMDV� GơO� VąåLQLQJHVQLR��



���

REMHNW\YHVQLR� LU� VNDLGUHVQLR� Y\UHVQLǐMǐ� YDGRYǐ� SR]LFLMǐ� PRNVOLQLǐ� W\ULPǐ� LQVWLWXWXRVH�
ƳGDUELQLPR��ÄƲGDUELQLPR�YDGRYH³�>��@� (,*(�SDUHQJơ�³6WUXNWǌULQLǐ�SRN\þLǐ�DNDGHPLQơMH�
EHQGUXRPHQơMH�LU�PRNVOLQLǐ�W\ULPǐ�RUJDQL]DFLMRVH�YDGRYą³�>��@�

,â9$'26

��0RWHU\V�YLV�GDU�QơUD�SURSRUFLQJDL�DWVWRYDXMDPRV�,7�PRNVOR�VULW\VH�LU�YDGRY\EơMH�

�� 7DUSGLVFLSOLQLQơVH�,7�VWXGLMǐ�SURJUDPRVH�PRWHULPV�VHNDVL�JHULDX�QHJX�WUDGLFLQơVH��,7�

VWXGLMǐ�SURJUDPRVH��

�� .DLS�ƳYHLNWL�O\þLǐ�QHO\J\EơV�SUREOHPDV��UHNRPHQGXRMDPD�6WUXNWǌULQLǐ�SRN\þLǐ�

DNDGHPLQơMH�EHQGUXRPHQơMH�LU�PRNVOLQLǐ�W\ULPǐ�RUJDQL]DFLMRVH�YDGRYH�>�@�

�� .78�SODQXRMDPRV�SULHPRQơV��NXULRPLV�VLHNLDPD�JHULQWL�XQLYHUVLWHWR�O\þLǐ�O\J\EơV�

SROLWLNRV�NULWLQLXV�DVSHNWXV��NDUMHURV�SULHLQDPXPą�LU�SOơWUą��PRNVOLQLǐ�W\ULPǐ�YDOG\Pą��

GDUER�VąO\JDV�LU�ƳGDUELQLPą��DWVLåYHOJLPą�Ƴ�O\þLǐ�O\JLDV�JDOLP\EHV��PRNVOLQLǐ�W\ULPǐ�

SURJUDPRVH�LU�YLHãǐMǐ�PRNVOLQLǐ�W\ULPǐ�ILQDQVDYLPH�

âLV W\ULPDV� EXYR� ILQDQVXRMDPDV� SDJDO� (XURSRV�.RPLVLMRV� SURJUDPRV�+�����(8���E�� �
SURMHNWą�(48$/�,67�,QIRUPDFLQLǐ�LU�WHFKQRORJLQLǐ�W\ULPǐ�LQVWLWXWǐ�O\þLǐ�O\J\EơV�SODQDL�
�����������P���

$FNQRZOHGJHPHQWV�� 7KH� SUHVHQW� VWXG\� ZDV� IXQGHG� WKURXJK� WKH� 3URMHFW� (48$/�,67�
µ*HQGHU�(TXDOLW\�3ODQV�IRU�,QIRUPDWLRQ�6FLHQFHV�DQG�7HFKQRORJ\�5HVHDUFK�,QVWLWXWLRQV¶�
RI� WKH� (XURSHDQ� 8QLRQ
V� +RUL]RQ� ����� UHVHDUFK� DQG� LQQRYDWLRQ� SURJUDPPH� XQGHU� WKH�
JUDQW�DJUHHPHQW�1R��������

/,7(5$7ǋ5$

>�@ (,*(� Ä6WUXNWǌULQLǐ�SRN\þLǐ�DNDGHPLQơMH�EHQGUXRPHQơMH�LU�PRNVOLQLǐ�W\ULPǐ�
RUJDQL]DFLMRVH�YDGRYDV�³ äLQJVQLV�SR�åLQJVQLR��������

>�@ /5�7HLVơV�DNWǐ�UHJLVWUDV������ >2QOLQH@��$YDLODEOH��KWWSV���ZZZ�H�
WDU�OW�SRUWDO�OW�LQGH[

>�@ 1&:,7��6FRUHFDUG��$�5HSRUW�RQ�WKH�6WDWXV�RI�:RPHQ�LQ�,QIRUPDWLRQ�7HFKQRORJ\��
������

>�@ .78��.DXQR�WHFKQRORJLMRV�XQLYHUVLWHWR�VWXGHQWǐ�LU�GDUEXRWRMǐ�GXRPHQǐ�ED]ơ��
�����

>�@ /LHWXYRV�VWDWLVWLNRV�GHSDUWDPHQWDV��0RWHU\V�LU�Y\UDL�/LHWXYRMH��������:RPHQ�DQG�
0HQ�LQ�/LWKXDQLD��������

>�@ ,��äDOơQLHQơ��DW�DO��Ä*HQGHU�(TXDOLW\�DQG�LWV�,PSOHPHQWDWLRQ�LQ�8QLYHUVLWLHV�RI�
/LWKXDQLD��(FRQRPLFV�DQG�6RFLRORJ\�³�9RO�����1R����SS����������������

>�@ ,��<DWVNLY��³:K\�GRQ¶W�ZRPHQ�FKRVH�67(0"�*HQGHU�(TXDOLW\�LQ�67(0�FDUHHUV�LQ�
/DWYLD�´ ,QWHUQDWLRQDO�-RXUQDO�RQ�,QIRUPDWLRQ�7HFKQRORJLHV�	�6HFXULW\��6SHFLDO�
,VVXH�ʋ�63���SS�������������
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>�@ ,��9��6WDQLãDXVNLHQơ��$��8UERQLHQơ��Ä0RWHUǐ�LU�Y\Uǐ�ƳJDOLQLPDV�PRN\PXLVL��
PRW\YDL�LU�EDUMHUDL³��9LHãRML�SROLWLND�O\þLǐ�O\J\EơV�DVSHNWX��9LOQLXV��058��SS������
����������

>�@ (48$/�,67��*HQGHU�(TXDOLW\�3ODQV�IRU�,QIRUPDWLRQ�6FLHQFHV�DQG�7HFKQRORJ\�
5HVHDUFK�,QVWLWXWLRQV��&XUUHQW�JHQGHU�'LVWULEXWLRQ�������

>��@ (,*(��(FRQRPLF�EHQHILWV�RI�JHQGHU�HTXDOLW\�LQ�WKH�(XURSHDQ�8QLRQ�������
>��@ 7KH�/,%5$�UHFUXLWPHQW�JXLGHOLQHV��0D\������ >2QOLQH@��$YDLODEOH��KWWS���ZZZ�HX�

OLEUD�HX�QHZV�OLEUD�UHFUXLWPHQW�KDQGERRN

*(1'(5�(48$/,7<�,1�7+(�),(/'�2)�,1)250$7,&6�6&,(1&(

9LUJLQLMD�/LPDQDXVNLHQH��9LWDOLMD�.HUVLHQH

7KH�SXUSRVH�RI�WKLV�DUWLFOH�� WR�LQWURGXFH�WKH�EUHDFKHV�RI�UHVHDUFKHV�LQ�WKH�ILHOG�RI�JHQGHU�HTXDOLW\�
LQ�,7�FRQGXFWHG�LQ�/LWKXDQLD�DQG�WR�H[DPLQH�WKH�VSHFLILF�FDVH�RQ�WKH�VXEMHFW��6RPH�RXWFRPHV�RI�
(48$/�,67�SURJUDP�+�����(8���E��SURMHFW�Ä3ODQV�IRU�JHQGHU�HTXDOLW\� LQ� LQIRUPDWLRQ�VFLHQFH�
DQG� WHFKQRORJ\� UHVHDUFK� LQVWLWXWLRQV³� ����������� DUH� RYHUYLHZHG� LQ� WKH� DUWLFOH�� $QDO\VLV� RI�
YDULRXV� DXWKRUV� DUWLFOHV� ZDV� FRQGXFWHG� DQG� ZHUH� VHOHFWHG� IDFWRUV�� WKDW� UHVWULFW� ZRPHQ� IURP�
VWULYLQJ�RQ�DFDGHPLF�UHVHDUFK�FDUHHU��LQHTXDOLW\�LQ�ODERU�PDUNHW��JHQGHU�DVSHFW�RI�RUJDQL]DWLRQDO�
FXOWXUH�DQG� LQVWLWXWLRQDO�SURFHVVHV��VRFLDO�EDUULHUV� IRU�ZRPHQ�WR�VWULYH�IRU�FDUHHU�DV�UHVHDUFKHUV��
FRPSXWHU� VFLHQFH� WHDFKLQJ� LV� QRW� RULHQWDWHG� WRZDUGV� JLUOV�� 5HVXOWV� IURP� .DXQDV� 7HFKQRORJ\�
8QLYHUVLW\�LQIRUPDWLFV�IDFXOW\�DUH�SUHVHQWHG�DQG�LQWHUSUHWHG�


