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QDUHßQHJD�IUD]HPVNHJD�JUDGLYD�]�L]GHODYR�XVPHUMHYDOQH�YSUDÈDOQLFH�Y�NRPELQDFLML�]�YvGHQLP�SRJRYRURP��SRGDQH
SD�VR�WXGL�L]NXÈQMH�SUL�L]ELUL�LQIRUPDWRUMD�R]��RULV�GREUHJD�LQIRUPDWRUMD�]D�QDUHßQH�IUD]HPH�

.OMXÞQH�EHVHGH��GLDOHNWRORJLMD��QDUHáQD�IUD]HRORJLMD��PHWRGD�]ELUDQMD�QDUHáQHJD�IUD]HRORÊNHJD�JUDGLYD��L]GHODYD
XVPHUMHYDOQH�YSUDÊDOQLFH��L]ELUD�LQIRUPDWRUMD
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DUWLFROR�GHVFULYH� OH�HVSHULHQ]H�H� OH� VFRSHUWH�GHULYDQWL� GDO� ODYRUR� VXO� WHUUHQR�GHO�GLDOHWWRORJR� �� IUDVHRORJR�� 6L
SURSRQH� XQ�PHWRGR� GL� UDFFROWD� GHO� PDWHULDOH� GL� IUDVHRORJLD� GLDOHWWDOH� FRQ� O
HODERUD]LRQH� GL� DOFXQH� GRPDQGH� GL
LQGLUL]]R� LQ�FRPELQD]LRQH�FRQ�XQD�FRQYHUVD]LRQH�JXLGDWD��9HQJRQR�GHVFULWWH�DQFKH� OH�HVSHULHQ]H�QHOOD� VHOH]LRQH
GHOO
LQIRUPDWRUH��RYYHUR�YHQJRQR�WUDFFLDWH�OH�FDUDWWHULVWLFKH�GHO�EXRQ�LQIRUPDWRUH�SHU�L�IUDVHPL�GLDOHWWDOL�

3DUROH�FKLDYH��GLDOHWWRORJLD��IUDVHRORJLD�GLDOHWWDOH��PHWRGR�GL�UDFFROWD�GHO�PDWHULDOH�GL�IUDVHRORJLD��HODERUD]LRQH�GHOOH
GRPDQGH�GL�LQGLUL]]R��VHOH]LRQH�GHOO
LQIRUPDWRUH
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)UD]HRORJLMD� NRW� LQYHQWDUL]DFLMD� �SRSLV� LQ� UD]ODJD�
IUD]HPRY� QHNHJD� MH]LND� MH� Y� VORYHQVNHP� SURVWRUX� ÊH
UD]PHURPD�QRYR�SRGURáMH�GLDOHNWRORÊNLK�UD]LVNDY��YHQ�
GDU�]DQLPDQMH�]DQMR�YVH�EROM�QDUDÊáD��7HPX�SULPHUQR�MH
SUL� QDV� �QH�UD]YLWD� WXGL� WHRULMD� QDUHáQH� IUD]HRORJLMH�� 9
]DáHWNX� VH� ]GL� VPLVHOQR� QHNDM� SR]RUQRVWL� QDPHQLWL� SR�
VWRSNX�]ELUDQMD�QDUHáQHJD� IUD]HRORÊNHJD�JUDGLYD�� VDM� MH
WR� Y� VWURNRYQL� OLWHUDWXUL�� NROLNRU� QDP� MH� ]QDQR�� VNRSR
SUHGVWDYOMHQR��� 3R� EHVHGDK� QHPÊNH� GLDOHNWRORJLQMH� (�
3LLUDLQHQ� ������� ���� VRGHá�� MH� IUD]HRORJLMD� Y� GLDOHNWR�
ORJLML�Y�VYHWRYQHP�MH]LNRVORYMX�VNURPQR�REGHODQR�SRG�
URáMH� UD]LVNDY�� QHPÊND� GLDOHNWRORJLQMD� VLFHU� QDYDMD� OH
QHNDM� UD]SUDY� L]� VYHWRYQH� GLDOHNWRORJLMH� �QSU�� %XUJHU�
������)LODWNLQD���������������XSRÊWHYDMRá� OH� W�� L�� YHOLNH
MH]LNH��� 6ORYHQVNL� GLDOHNWRORJL� VH� VLFHU� ODKNR� R� QDUHáQL
IUD]HRORJLML�YHOLNR�SRXáLPR�SUL�KUYDÊNLK�GLDOHNWRORJLK�LQ
GUXJLK� MH]LNRVORYFLK� �JO�� QSU�� 0DUHVLß�� ������ 9DMV�=H�
áHYLá��������0DWHÊLß��������7XUN��������������0HQDF�
0LKDOLß������������LGU����'LDOHNWRORJLMD�QDPUHá�SURXáX�
MH� QDUHáMD�� WM�� JRYRUMHQR� ]YUVW� MH]LND�� L]� áHVDU� L]KDMDMR
WXGL� WHÌDYH��NL� VH� WLáHMR�]ODVWL�QDERUD�JUDGLYD��3RXGDULWL
SD� MH� WUHED� WXGL� WR�� GD� MH� GLDOHNWRORJRYR� WHUHQVNR� GHOR
NOMXáQD� HWDSD� UD]LVNRYDQMD�� VDM� MH� RG� ]EUDQHJD� JUDGLYD
SUDY]DSUDY� RGYLVHQ� YHV� QDGDOMQML� SRWHN� GHOD�� L]� WHJD
VOHGL�� GD� MH� PHWRGL� ]ELUDQMD� QDUHáQHJD� JUDGLYD� YUHGQR
QDPHQLWL�QHNDM�EHVHG�

9� VORYHQVNL� GLDOHNWRORJLML� MH� QDUHáQD� IUD]HRORJLMD
WHRUHWLáQR�REUDYQDYDQD�Y�GHOLK�3��:HLVVD� ������������
�������NL�Y�RNYLUX�QDUHáQHJD�VORYDURSLVMD�SUHGODJD�QDáLQ
SULND]D� IUD]HPRY�Y�VORYDUMX��SUL�6�� 3RNODá� �������� NL� VH
XNYDUMD� ]� YSUDÊDQMHP�� NDM� VRGL� Y� W�� L�� QDUHáQR� IUD]HR�
ORJLMR��9��6PROH������D������E������D������E��0HQDF�
0LKDOLß�� 6PROH�� ������ Y� VYRMLK� SULVSHYNLK�PHG� GUXJLP
L]SRVWDYOMD�WXGL�SUREOHP�]ELUDQMD�QDUHáQH�IUD]HRORJLMH�LQ
Y�WHP�VPLVOX�REUDYQDYD�SRPHQ�L]ELUH�SULPHUQHJD�QDUHá�
QHJD� JRYRUFD� WHU� SUHGODJD�PHWRGR� YxGHQHJD� SRJRYRUD
QD� RVQRYL� SUHGKRGQHJD� QDERUD� IUD]HPRY� L]� REVWRMHáLK
YLURY��� SUL� áHPHU� VH� RSLUD� ]ODVWL� QD� WRYUVWQH� VORYDUMH� Y
KUYDÊNHP�MH]LNX� LQ�QMHJRYLK�QDUHáMLK��=ELUDQMX�QDUHáQH
IUD]HRORJLMH�VORYHQVNLK� LVWUVNLK�JRYRURY� VH�SRVYHáD� WXGL

DYWRULFD�WHJD�SULVSHYND� �0DUF�%UDWLQD������D��������� LQ
VLFHU� �PHGMH]LNRYQR� LQ�PHG]YUVWQR�� NRQWUDVWLYQR� �0DUF
%UDWLQD�� ����E��� WHU� V� SRXGDUNRP� QD� SRVDPH]QLK� SR�
PHQVNLK�SROMLK��0DUF�%UDWLQD��������

1DUHáQR�IUD]HRORÊNR�JUDGLYR�SULQDÊDMR�QHNDWHUD�GHOD
/��.DUQLáDUMD��LQ�VLFHU�OHWD������L]GDQR�GHOR�R�RELUVNHP
QDUHáMX� LQ� OHWD� ����� R� ÌLYDOVNL� IUD]HRORJLML� Y� NRURÊNLK
QDUHáMLK������D���SRVNXVQL�]YH]HN�6ORYDUMD�JRYRURY�=D�
GUHßNH� GROLQH�$�+� DYWRUMD� 3HWUD�:HLVVD� ������� V� ����
IUD]HRORÊNLPL� HQRWDPL�� /HWD� ����� REMDYOMHQR� GHOR� R
ÌLYDOVNL� IUD]HRORJLML� JRYRUD�'RED� SUL� 3OLEHUNX� 7�� 7UDP�
SXVFK� WHU� ÌH� RPHQMHQL� SULVSHYNL� 9�� 6PROH�� WL� QDPUHá
SROHJ�WHRUHWLáQLK�L]VOHGNRY�SULQDÊDMR�WXGL�ERJDW�QDUHáQL
IUD]HPVNL� QDERU�� SRG� QMHQLP� PHQWRUVWYRP� SRWHND� QD
2GGHONX�]D� VORYHQLVWLNR�)LOR]RIVNH� IDNXOWHWH�Y�/MXEOMDQL
RG�ÊWXG��OHWD���������L]ELUQL�GLSORPVNL�VHPLQDU�]�XVPHU�
MHQLP�]ELUDQMHP�QDUHáQH�IUD]HRORJLMH�

,]� UD]SUDYH� .�� .HQGD�-HÌ� ������� ���� ���� R� UD]LVNR�
YDOQLK� SRGURáMLK� Y� VORYHQVNL� GLDOHNWRORJLML� GUXJH� SROR�
YLFH� ���� VWROHWMD� MH� UD]EUDWL�� GD� VR� Y� VORYHQVNHP� GLD�
OHNWRORÊNHP� SURVWRUX� IUD]HRORÊNH� UD]LVNDYH�� WDNR� WHRUH�
WLáQH�NRW�WXGL�VDPR�]ELUDQMH�JUDGLYD��ÊH�Y�SRYRMLK�

.�� .HQGD�-HÌ� ������� ���� VH� VWULQMD�� GD� QDM� EL� VH
VRGREQD�GLDOHNWRORJLMD�XNYDUMDOD� �WDNR�V� VWUXNWXUR� LQ� UD�
ER� NRW� ]� YUHGQRWHQMHP� QDUHáLM� �1LHEDXP� �� 0DFKD�
������ ����� LQ� VH� SRYH]RYDOD� ]� GUXJLPL� MH]LNRVORYQLPL
GLVFLSOLQDPL��NL� UD]LVNXMHMR� WDNR� UHNRá� LVWR�SUHGPHWQRVW
�� VRFLROLQJYLVWLNR�� NRQWDNWQLP� MH]LNRVORYMHP�� MH]LNRYQR
SUDJPDWLNR�� SVLKROLQJYLVWLNR� LQ� NRJQLWLYQLP� MH]LNRVORY�
MHP��'XQDM������������+DEUDMVND�����������������.�WHPX
EL� ODKNR�GRGDOL�ÊH��GD� MH�]ODVWL�]D� IUD]HRORÊNH�UD]LVNDYH
QXMQD�SRYH]DYD�WXGL�]�GUXJLPL�KXPDQLVWLáQLPL� LQ�GUXÌ�
ERVORYQLPL� GLVFLSOLQDPL�� NRW� VR� QSU�� ]JRGRYLQD�� HWQR�
ORJLMD� LQ� IRONORULVWLND�� NXOWXUQD� DQWURSRORJLMD�� DUKHROR�
JLMD��ILOR]RILMD��VRFLRORJLMD��JHRJUDILMD�LSG��

9� QDGDOMHYDQMX� SRGDMDPR� L]NXÊQMH� SUL� ]ELUDQMX� QD�
UHáQHJD� IUD]HPVNHJD� JUDGLYD�� SULGREOMHQH� ]� GLDOHNWR�
ORÊNLP� WHUHQVNLP�GHORP�Y� VORYHQVNL� ,VWUL��NL� VPR�JD�]D�
áHOL� OHWD� ������ 3UHGODJDQD� PHWRGD� ]ELUDQMD� QDUHáQHJD
IUD]HPVNHJD�JUDGLYD�VH�MH�REOLNRYDOD�QD�SRGODJL�EROM�DOL
PDQM� XVSHÊQLK� SRVNXVRY�� QMLKRYL� UH]XOWDWL� SD� VR� RGUD]
UD]OLáQLK�GHMDYQLNRY�

� 7XGL�Y�DQWURSRORJLML�MH�SR�PQHQMX�0��2UHKRYHF������������R�SUREOHPLK��V�NDWHULPL�VH�VRRá DMR�UD]LVNRYDOFL�SUL�WHUHQVNHP�GHOX��SUHPDOR
SRYHGDQHJD��LQ�áHSUDY�WL�QHGYRPQR�]HOR�YSOLYDMR�QD�SRWHN�GHOD�LQ�QD�UH]XOWDWH�UD]LVNDYH��WR�RVWDMD�VNULYQRVW�WHUHQVNHJD�UD]LVNRYDQMD�

� 3ULP�� WXGL� UD]SUDYH�R� GRVHÌNLK� VORYDQVNLK� GLDOHNWRORJLM�� REMDYOMHQH� Y� ]ERUQ LNX�'LDKURQLMD� LQ� VLQKURQLMD� Y� GLDOHNWRORÈNLK� UD]LVNDYDK
������� Y� UD]GHONX� 3UHJOHG� QDFLRQDOQLK� GLDOHNWRORÈNLK� UD]LVNDY� Y� ��� SRORYLFL� ���� VWROHWMD �� ]GL� VH�� GD� QDUHáQL� IUD]HRORJLML� ÊH� QDMYHá
SR]RUQRVWL�SRVYHáDMR�QD�+UYDÊNHP�

� =DUDGL� QHREVWRMD� VORYHQVNHJD� IUD]HRORÊNHJD� VORYDUMD� �GRVOHM� MH� L]ÊHO� OH� SRVNXVQL� ]YH]HN� )UD]HRORÊNHJD� VORYDUMD� VORYHQVNHJD� MH]LND
DYWRUMD�-��.HEUD�O��������LQ�UD]SUDY�L]�IUD]HRJUDILMH��V�NDWHUR�VH�VORYHQVNL�IUD]HRORJL�XNYDUMDMR�ÊHOH�Y�]DGQMHP�áDVX��SULP��*DQWDU�������
�������VH�WXGL�GLDOHNWRORJL�NOMXE�QHNDWHULP�SRPDQMNOMLYRVWLP�QDYDMDQMD�IUD]HRORÊNLK�HQRW�Y�JHVHOVNLK�áODQNLK��SULP��3HWHUPDQQ�������
.UÌLÊQLN����������� ODKNR�]DQDÊDPR� OH�QD�GRVOHM� ÊH� QDMREVHÌQHMÊL� QDERU� IUD]HPRY�Y� IUD]HRORÊNLK� JQH]GLK� LQ� SRQD]DUMDOQHP�JUDGLYX
6ORYDUMD�VORYHQVNHJD�NQMLÊQHJD�MH]LND� �66.-��

� 3ULP�� WXGL�PLVHO�0��0DWLáHWRYD� �������Y�]YH]L�]�RSUHGHOLWYLMR�SUHGPHWD� IRONORULVWLNH�� �>0@ODGD�]QDQVWYHQD�SDQRJD��NL� MR� LPHQXMHPR
IRONORULVWLND��VL�MH�QDPUHá�L]REOLNRYDOD�]�]GUXÌLWYLMR�ILORORÊNLK��NQMLÌHYQR]JRGRYLQVNLK��NXOWXUQR]JRGRYLQVNLK��JHRJUDIVNR�VWDWLVWLáQLK�LQ
GUXJLK�SULMHPRY�VYRMR�ODVWQR�PHWRGR���SRY]HWR�SR�6WDQRQLN�������������
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9LUL�� L]� NDWHULK� PRUD� SR� QDÊHP� PQHQMX� ]DMHPDWL
GLDOHNWRORJ�� ]ODVWL� WLVWL�� NL� ]ELUD� IUD]HRORJLMR�� VR� GYRMH
YUVW�

9� SUYR� VNXSLQR� VRGLMR� ]JRGRYLQVNL�� JHRJUDIVNL�� HW�
QRORÊNL��GRPR]QDQVNL��VNUDWND��NXOWXURORÊNL�YLUL��L]�NDWH�
ULK� Y� SUYL� ID]L� áUSD� SRGDWNH� R� ]XQDMMH]LNRYQL� UHDOQRVWL
REUDYQDYDQHJD�QDUHáMD� R]�� QDUHáLM�� %UH]� SRJOHGD� Y� ]X�
QDMMH]LNRYQH�GHMDYQLNH�� WRáQHMH� NXOWXUR� QHNH� MH]LNRYQH
VNXSQRVWL�� QDP� MH� QDPUHá� WXGL� QMHQ� MH]LN� WHÌNR� GRVHJ�
OMLY�� ,Q� REUDWQR��� 'D� VR� ]XQDMMH]LNRYQL� GHMDYQLNL� SR�
PHPEQR�YSOLYDOL� QD� REOLNRYDQMH� QDUHáLM�� MH� Y� VORYHQVNL
GLDOHNWRORJLML� ]QDQR�ÌH�RG�QMHQLK�]DáHWNRY��àH� QDPUHá
/RJDUMHYH�EHVHGH��GD� MH� �>Y@VDN� MH]LN�� LQ� WXGL� VORYHQVNL�
>���@� UH]XOWDW� ÊWHYLOQLK�]XQDQMLK� áLQLWHOMHY� LQ� VLOQR� ]DSOH�
WHQHJD�]JRGRYLQVNHJD�UD]YRMD��MH�IXQNFLMD�FHORWQH�PDWH�
ULDOQH�LQ�GXKRYQH�]JRGRYLQH�GUXÌEH��NL�JD�XSRUDEOMD�]D
VYRMH�VSRUD]XPHYDQMH���/RJDU�������������DSOLFLUDPR�QD
IUD]HRORJLMR�� ODKNR� UHáHPR�� GD� VR� WXGL� DOL� SUHGYVHP
IUD]HPL� RGUD]� PDWHULDOQH�� VRFLDOQH� LQ� GXKRYQH� NXOWXUH
QHNH�MH]LNRYQH�VNXSQRVWL��]DUDGL�áHVDU�MH�SR�QDÊHP�PQH�
QMX�]D�UD]LVNDYH�IUD]HRORJLMH�]�YLGLND�NXOWXUH�PHG�GUXJLP
WUHED� XSRÊWHYDWL� ÌH� RPHQMHQR� LQWHUGLVFLSOLQDUQRVW�� 7XGL
QDMYLGQHMÊD�SUHGVWDYQLFD�IUD]HRORJLMH�Y�6ORYHQLML�(��.UÌLÊ�
QLN� ������� ������ IUD]HPH� RSUHGHOMXMH� NRW� QRVLOFH� NXO�
WXUQH� NRQRWDFLMH�� VDM� VH� Y� QMLK� SR� QMHQHP� SUHSULáDQMX
�SRMDYOMDMR� MH]LNRYQD� VUHGVWYD� LQ� QDáLQL�� NL� MLP� GDMHMR
VSRVREQRVW��QDQDÊDWL� VH�QD�NXOWXUR���]DUDGL�QMLK� IUD]HPL
LPDMR� W�� L��NXOWXUQR� UHIHUHQFR� LQ� VR� VSRVREQL�RGVOLNDYDWL
]D� GDQR� MH]LNRYQR� VNXSQRVW� ]QDáLOQH� SRWH]H� NXOWXUH� Y
REOLNL� MH]LNRYQHJD� ]QDND�� ������� ����� NDU� �VH� Y� IUD]HR�
ORJLML�NDÌH�QD�GYD�RVQRYQD�QDáLQD�� V�SULVRWQRVWMR�]XQDM�
MH]LNRYQH� GDQRVWL� V� SRGURáMD� PDWHULDOQH�� GXKRYQH� DOL
VRFLDOQH� NXOWXUH� DOL� ]� L]UDÌDQMHP� NXOWXUQLK� YUHGQRW� LQ
QRUP� QHNH� GUXÌEH� �MH]LNRYQH� VNXSQRVWL�� QDURGD� LWG��� ]
GHQRWDWLYQLP� DOL� NRQRWDWLYQLP� GHORP� SRPHQD�� �SUDY
WDP���.RW�SULPHU�QDYHGLPR�QHNDM� VORYHQVNLK� LVWUVNLK�QD�
UHáQLK�IUD]HPRY��NL�VR�WHÌNR�UD]XPOMLYL�EUH]�SR]QDYDQMD
]XQDMMH]LNRYQH� UHVQLáQRVWL��QD�HQL� VWUDQL� LQ�EUH]�NXOWXU�
QR�MH]LNRYQH�NRPSHWHQFH�QDUHáQHJD�JRYRUFD�QD�GUXJL�

���LW�RNXOL�FULNYH�X�.XEHGL�>]REL�YHß�QH�EROLMR�NRJD@
3RPHQ�� 
XPUHWL
� �� ]D� PUWYHJD� áORYHND� YHOMD�� GD� MH

UHÊHQ� YVHK� WHJRE�� WRUHM� WXGL� EROHáLK� ]RE�� 0RWLYDFLMD�

FHUNHY�Y�.XEHGX�MH�]JUDMHQD�QD�VNDOL��WDNR�GD�REKRG�OH�
WH�SRPHQL�SDGHF�Y�JORELQR�LQ�V�WHP�VPUW�

���EHW�MXÈWR�NX�)UDQFHWNLQ�ÈSDK
3RPHQ�� 
SUHFL]QR�� QDWDQáQR�� WRáQR� WDNR�� NRW� VL� MH

QHNGR� ]DPLVOLO�� LGHDOQR
�� 0RWLYDFLMD�� JUH� ]D� L]DQHNGR�
WLáQL� IUD]HP�� NDU� SRPHQL�� GD� MH� PRWLYDFLMVND� SRGODJD
DQHNGRWD�� JRVSD� ]� LPHQRP� )UDQFHWND� VH� MH� QHNRá
KYDOLOD��GD�MH�NXSLOD�SUDY�WDNÊQR�YUY��NRW�VL� MH�ÌHOHOD�� WM�
UDYQR�SUDY�GROJR��UDYQR�SUDY�GHEHOR��VNUDWND��LGHDOQR�

���LW�GDNRUGR�NXU�ÞXUMH
3RPHQ�� 
ÌLYHWL� Y� VORJL� LQ� UD]XPHYDQMX
�� 0RWLYDFLMD�

GUXÌLQD� L]� 3Xá� �QH� YH� VH�� DOL� MH� àXU� SULLPHN� DOL� KLÊQR
LPH��� NL� MH� ELOD� ]QDQD� SR� VORJL�� UD]XPHYDQMX�� OMXEH]QL�
NDU�MH�UHNHO�RáH��WR�MH�SRWUGLO�WXGL�VLQ�

'UXJD�VNXSLQD�YLURY��NL�MH�ODKNR�SRGODJD�]D�L]GHODYR
QDUHáQH� IUD]HPVNH� YSUDÊDOQLFH�� SD� ]DMHPD� IRONORULVWLNR
LQ�GDQHV�]HOR�UD]YLWR�QDUHáQR� OHSRVORYMH��3RGUREQHMH�R
YORJL�LQ�L]UDEL�VOHGQMHJD�NRW�SRGODJL�]D�GHOR�QD�WHUHQX�Y
QDGDOMHYDQMX�

,]GHODYD�XVPHUMHYDOQH�YSUDÇDOQLFH

2ELáDMQR�GLDOHNWRORJL�SUL� WHUHQVNHP�GHOX�L]KDMDMR�L]
QDUHáQLK� YSUDÊDOQLF�� ]EUDQR� JUDGLYR� SD� MH� QDWR� YLU� ]D
L]GHODYR�GLDOHNWRORÊNLK�NDUW�R]LURPD�DWODVRY���9�VORYHQ�
VNL� GLDOHNWRORJLML� VH� XSRUDEOMD� YSUDÊDOQLFD� ]D� 6ORYHQVNL
OLQJYLVWLßQL�DWODV��6/$����VORYHQVNL�GLDOHNWRORJL��SUHGYVHP
W�� L�� OMXEOMDQVNR� GLDOHNWRORÊNR� VUHGLÊáH��� VRGHOXMHMR� WXGL
SUL� L]GHODYL� 6ORYDQVNHJD� �2/$�� WHU� (YURSVNHJD� OLQJYL�
VWLßQHJD� DWODVD� �$/(��� JUDÊNR� GLDOHNWRORÊNR� VUHGLÊáH� Y
RNYLUX� SURMHNWD� ,QYHQWDUL]DFLMD� VORYHQVNHJD� OMXGVNHJD
MH]LND�QD�.RURÈNHP�]ELUD�JUDGLYR�]D�7H]DYHU�VORYHQVNLK
QDUHßLM� QD� .RURÈNHP� �������� �SULP�� .DUQLáDU�� �����
����E��ËHMQ���������=D�SRGURáMH�GLDOHNWRORÊNLK�UD]LVNDY
EHVHGLÊáD�7UÌDÊNH�SRNUDMLQH�MH�ELOD�L]GHODQD�YSUDÊDOQLFD
]D� 6ORYHQVNL� GLDOHNWRORÈNL� OHNVLNDOQL� DWODV� 7UÊDÈNH� SR�
NUDMLQH��6'/$�76��&RVVXWWD��&UHYDWLQ���������SR�NDWHUL�MH
ELOR�]EUDQR� WXGL�JUDGLYR�]D�6ORYHQVNL�GLDOHNWRORÈNL� OHN�
VLNDOQL�DWODV�VORYHQVNH�,VWUH��6'/$�6,��&RVVXWWD��&UHYDWLQ�
������JO�� WXGL�&RVVXWWD��&UHYDWLQ��������SULP�� WXGL�.HQ�
GD�-HÌ��������

'RVOHM�Y�RNYLUX�VORYHQVNH�GLDOHNWRORJLMH�YSUDÊDOQLFH�
NL�EL�ELOD�SRVYHáHQD�L]NOMXáQR�IUD]HRORJLML��ÊH�QL��2�SR�
WUHEL� SR� ]ELUDQMX� QDUHáQHJD� IUD]HPVNHJD� JUDGLYD� VLFHU
RSR]DUMDMR�PQRJL�DYWRUML��JO��QSU��2URÌHQ��������1RYDN�
������

� ËDO�QD�WHP�PHVWX�]DUDGL�RPHMHQHJD�SURVWRUD�QH�PRUHPR�SRGUREQHMH�REUDYQDYDWL�YSUDÊDQMD�R�NRPSOHNVQHP�UD]PHUMX�MH]LN�NXOWXUD�
� 2�ÊWHYLOáQRVWL�NUDMHYQLK�IUD]HRORJHPRY�Y�VORYHQVNLK�QDUHáMLK�MH�SUHSULáDQ�WXGL�)��1RYDN�����������������NL�RSR]DUMD��GD�VR�UD]XPOMLYL�

VDPR�áH�MH�]QDQD�PRWLYDFLMD�
� 9�VYHWRYQL�GLDOHNWRORJLML�VH�MH�RG�]DáHWNRY�XSRUDEOMDOR�W��L��LQGLUHNWQH�LQ�GLUHNWQH�YSUDÊDOQLFH��SUL�SUYLK�JUH�]D�VSUDÊHYDQMH�Y�VPLVOX��.DM

MH�WR"���Y�GUXJHP�SULPHUX��V�NDWHULP�QDM�EL�VH�PHG�GUXJLP�LQIRUPDWRUMD�VSRGEXGLOR�]D�EROM�QDUDYQH�RGJRYRUH��SD�]D�SRL]YHGRYDQMH�WLSD
�.DNR� UHáHWH�VNRGHOLFL"���àDV� MH� VHYHGD�SRND]DO��GD� WL�GYH�PHWRGL�QLVWD�XVSHÊQL�� ]DWR� VH� MH� WHUHQVNR�GHOR� V� WRYUVWQLPL�YSUDÊDOQLFDPL
RSXVWLOR��YHá�R�WHP�Y�&KDPEHUV��7UXGJLOO���������������

� 9RGQLN�SR�]ELUNL�QDUHáQHJD�JUDGLYD�]D�6/$�MH�GHOR�GLDOHNWRORJLQMH�)UDQFNH�%HQHGLN��������
� 2�WUHK�JODYQLK�GLDOHNWRORÊNLK�VUHGLÊáLK��OMXEOMDQVNHP��GXQDMVNHP�LQ�JUDÊNHP��MH�SLVDO�ÌH�-��7RSRULÊLá��������
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=D�IUD]HRORÊNH�UD]LVNDYH�Y�QDUHáMX�YHOMD�HQDNR�NRW�]D
]ELUDQMH� OHNVLNDOQHJD� JUDGLYD� �NDWHUHPX� VOHGL� L]GHODYD
VORYDUMD��� LQ�VLFHU��GD�VR�]HOR�SRPHPEQD��GREUD� LQ� UD]�
QRYUVWQD� QDUHáQD� EHVHGLOD� >���@�� VDM� MH� Y� QMLK� RVQRYQR
EHVHGLÊáH� SRVWDYOMHQR� Y� UD]OLáQD� VREHVHGLOD�� NL� ODKNR
VOXÌLMR�NRW�SRQD]DUMDOQL�SULPHUL��SUHGYVHP�SUL�QHSROQR�
SRPHQVNLK�EHVHGDK��SUHGORJLK��YH]QLNLK��PHGPHWLK���SR
NDWHULK�VH�FLOMQR�QDYDGQR�QH�VSUDÊXMH���:HLVV������������
9�SULPHUX�IUD]HRORÊNLK�HQRW�EL�ODKNR�GRGDOL�ÊH�WR��GD�MH
HGHQ�RG�PRÌQLK�QDáLQRY�XJRWDYOMDQMD�SRPHQD� IUD]HPD
V� SRPRáMR� NRQWHNVWD���� ]ODVWL� Y� SULPHUX� W�� L�� L]ODVWQR�
LPHQVNLK� IUD]HPRY� SD� QDP� SRPHQ� LQ� PRWLYDFLMR� ]D
QDVWDQHN� IUD]HPD� �HWLPRORJLMR�� ODKNR� SRVUHGXMHMR� ]JROM
QDUHáQL�JRYRUFL��JO��SULPHUH�]JRUDM���L]�áHVDU�VOHGL��GD�VWD
WDNR� NRQWHNVW� NRW� QDUHáQL� JRYRUHF� VDP� SUL� DQDOL]L� IUD�
]HRORJLMH�NOMXáQHJD�SRPHQD��]DWR�MH�WXGL�QDMSULPHUQHMÊD
PHWRGD�]ELUDQMD�IUD]HPRY�YxGHQL�SRJRYRU�

6ORYHQVNL�QDUHáQL� IUD]HRORJLML� MH� ODKNR�]D� L]KRGLÊáH�
NRW�PRUGD� QHNH� YUVWH� �XVPHUMHYDOQD� YSUDÊDOQLFD�� �L]UD]
MH�SRY]HW�SR�0��2URÌHQ�������������KUYDÊND�QDUHáQD��LQ
NQMLÌQD�� IUD]HRORJLMD�� ]EUDQD� Y� QDUHáQLK� IUD]HRORÊNLK
VORYDUMLK�� PRQRJUDIVNLK� SXEOLNDFLMDK� LQ� SRVDPH]QLK
áODQNLK��9��6PROH� �����D������ MH� WDNR�SUL�SULSUDYL�YSUD�
ÊDOQLF� ]D� ÊWXGHQWH� Y� YHOLNR� SRPRá�+UYDÈNL� IUD]HRORÈNL
UMHßQLN��0HQDF��)LQN�$UVRYVNL��9HQWXULQ��������

,]� L]NXÊHQM� ODKNR� ]DWUGLPR�� GD� MH� ]ELUDQMH� IUD]HP�
VNHJD� JUDGLYD� Y� QDUHáQHP� MH]LNX�� NL� MH� Y� SUYL� YUVWL� JR�
YRUMHQD� ]YUVW�� NRPSOHNVQR� GHOR���� ËH� )�� 1RYDN� ������
����MH�Y�VYRMHP�UD]PLÊOMDQMX�R�SUHSRWUHEQHP�YVHVORYHQ�
VNHP� QDUHáQHP� VORYDUMX� QD� SRGODJL� L]NXÊHQM� SUHGYL�
GHYDO�� GD� SUL� ]DSLVRYDQMX� EHVHGQHJD� ]DNODGD� JRYRUMH�
QHJD� MH]LND� SRVDPH]QLK� NUDMHY� QDMYHá� WHÌDY� SRY]URáD
SUDY�]ELUDQMH� IUD]HPRY��SUL� áHPHU� VH� MH� WUHED� �]DYHGDWL
>���@�� GD� MH� UHGNHMÊH� GUXJRWQH� SRPHQH� LQ� SRPHQVNH� RG�
WHQNH� WHÌNR� RGNULWL��� 'HMVWYR� MH� QDPUHá�� GD� MH� ]� XPHW�
QLPL� JRYRUQLPL� SRORÌDML� WHÌNR� SULWL� GR� IUD]HRORÊNHJD
JUDGLYD��3UYLá�� LQIRUPDWRUMHY�QH�PRUHPR�SUHSURVWR�SUR�
VLWL��QDM�PHG�LQWHUYMXMHP�NDU�XSRUDEOMDMR�IUD]HPH�LQ�MLP
VDPR� UD]ORÌLWL�� NDM� IUD]HPL� VSORK� VR�� VSRGEXGLWL� MLK� MH
WUHED�WDNR��GD�VDPL�XSRUDELPR�QHNDM�SULPHURY�IUD]HPRY
L]�QMLKRYHJD�NXOWXUQHJD�RNROMD���]DWR�QDERU�IUD]HPRY�L]
QDUHáQH� OLWHUDWXUH���NRW� L]KRGLÊáH�]D�]DáHWHN�YxGHQHJD
SRJRYRUD�� NDU� SRVUHGQR�SULQDÊD� WXGL� UD]ODJR�ELVWYD� IUD�
]HPD�� V� áLPHU� VH� L]RJQHPR� WXGL� VWURNRYQL� UD]ODJL� WHJD�
NDM� IUD]HP� SUDY]DSUDY� MH�� 'UXJLá�� WXGL� LQGLUHNWQD� R]�
GLUHNWQD�YSUDÊDQMD�WLSD�.DM�MH�WR"�]�QDYHGER�IUD]HPD�R]�
.DNR�ÈH�UHßHWH�QSU���NR�MH�QHNGR�SRG�YSOLYRP�DONRKROD"
DOL� NDM� SRGREQHJD� QH� SULQDÊDMR� YHGQR� ÌHOHQLK� UH]XO�
WDWRY�� 7UHWMLá�� V� SULSRYHGRYDQMHP�� NL� MH� VLFHU� QDMXVSHÊ�

QHMÊD� PHWRGD� ]D� ]ELUDQMH� OHNVLáQHJD� JUDGLYD�� ]EHUHPR
]DUDGL� RPHMHQHJD� áDVD� SUHPDOR� IUD]HRORÊNHJD� JUDGL�
YD����7HK�QHNDM�GHMVWHY�MH�ERWURYDOR�RGORáLWYL�R�L]GHODYL
XVPHUMHYDOQH� YSUDÊDOQLFH�� NL� EL� YVHERYDOD� QDUHáQLP
JRYRUFHP�GRPDáH� IUD]HPH�� WM�� ]� L]ELUDQMHP� L]� QDUHáQH
OLWHUDWXUH�

=D� SRWUHEH� IUD]HRORÊNLK� UD]LVNDY� QD� REPRáMX� VOR�
YHQVNH� ,VWUH� MH� ELOD� WRUHM� YSUDÊDOQLFD� L]GHODQD� ]� L]EL�
UDQMHP�IUD]HPRY�L]�QDUHáQHJD�OHSRVORYMD�LQ�IRONORULVWLNH�
2�QXMQRVWL� VRGHORYDQMD�PHG� IRONORULVWL� LQ�GLDOHNWRORJL�Y
UD]JLEDQL� VORYHQVNL� QDUHáQL� UHVQLáQRVWL� MH� SLVDOD� ÌH� 9�
6PROH���������IRONORULVWL�QDPUHá�SRWUHEXMHMR�SRPRá�GLD�
OHNWRORJD�SUL�SRVUHGRYDQMX�]QDQM�R�QDUHáMX��GLDOHNWRORJL
SD�VPR�IRONORULVWRP�KYDOHÌQL�]D�REOLNRYDQMH�WDNLK�]ELUN�
NRW� VR�QSU��*ODVRYL�� )UD]HPL� VR�ELOL� L]SLVDQL� WXGL� L]�QD�
VOHGQMLK�YLURY��,VWUVNH�WHPH��OLVW�]D�6ORYHQVNR�,VWUR��%UD]�
GH�V�WUPXQD��JODVLOR�ÊWXGLMVNHJD�NURÌND�%HVHGD�6ORYHQVNH
,VWUH�� ÊW��������0DULMD� )UDQFD��ÇDYULQVNH�]JRGEH��'XÊDQ
-DNRPLQ�� 1DUHßQL� VORYDU� 6Y�� $QWRQD� SUL� .RSUX�� 1HOGD
ÉWRN� 9RMVND�� ,VWUDQL� SUDYLMR�� 0RMD� GHÈWUD� ,VWUD�� 7HJD
ÊLYHJD� YVH� WRNh�� $QWvQFL� Y� 3ULGYRUX�� ,VWUMhQL� QD� 2EDOL�
]JRGEH�� KXPRUHVNH� LQ� LJULFH�� 0DUMDQ� 7RPÊLá�� 1Rß� MH
PRMD�� GDQ� MH� WYRM�� 1DGD�0RUDWR��0UDN� HQR� MXWUQMD� LGU�
�JO�� YLUH��� 9VL� WL� YLUL� VR� QDP� VOXÌLOL� NRW� SRGODJD� ]D� RE�
OLNRYDQMH�VH]QDPD�IUD]HRORÊNHJD�JUDGLYD��NL�MH��NRW�UHáH�
QR�� EROM� XVPHUMHYDOQH� QDUDYH�� KNUDWL� SD� VH� ]� YVDNLP
LQWHUYMXMHP�GRSROQMXMH�� VDM� VH� YHGQR� GREL� NDN� QRY� IUD�
]HP��QD�WD�QDáLQ�VR�VH�QDPUHá�LQIRUPDWRUML�SR�DVRFLDFLML
VSRPQLOL� ÊH� QD� GUXJH� WDNH� MH]LNRYQH�HQRWH�� 3UL� YVDNHP
IUD]HPX� L]� VH]QDPD� QDV� MH�� QDGDOMH�� ]DQLPDOR� ÊH� QD�
VOHGQMH�� ��� SR]QDYDQMH� VDPHJD� IUD]HPD�� ��� QMHJRY� SR�
PHQ�����UDED�Y�SRQD]DUMDOQHP�]JOHGX�����NRQRWDFLMD��QH�
JDWLYQD�DOL�SR]LWLYQD������SUDJPDWLáQH�]QDáLOQRVWL�� WM�� DOL
MH��QD�SULPHU�� IUD]HP�RPHMHQ�QD�UDER�VDPR�]D�HQ�VSRO�
DOL�VH�JD�PRUGD�XSRUDEOMD�VDPR�Y�SRJRYRULK�]�PODMÊLPL
JRYRUFL�� WM�� RWURFL� LSG��3ULGRELYDQMH�YVHK� WHK� LQIRUPDFLM
SD�MH�áDVRYQR�L]UHGQR�]DPXGQR�RSUDYLOR�

7HUHQVNR�GHOR

7HKQLáQL�SULSRPRáNL��9�GLDOHNWRORÊNL� SUDNVL� MH� XVWD�
OMHQR�� GD� VH� LQWHUYMXML� SRVQDPHMR� YVDM� ]� DYGLR� WHKQLNR�
YVH� YHá� GLDOHNWRORJRY� SD� GDQHV� XSRUDEOMD� WXGL� YLGHR
WHKQLNR���� +�� 0DXUHU� /DXVHJJHU� ������� ������� NDWHUH
UD]LVNRYDOQL� LQWHUHV� QD� REPRáMX� DYVWULMVNH� .RURÊNH� VH
SUHSOHWD� PHG� GLDOHNWRORJLMR� LQ� HWQRORJLMR�� ÌH� YUVWR� OHW
GRVOHGQR� XSRUDEOMD� YLGHR� WHKQLNR�� VORYHQVND� NRURÊND
GLDOHNWRORJLQMD�MH�XYHGOD�WXGL� WHUPLQ�DYGLRYL]XDOQD�GLD�
OHNWRORJLMD�� 7XGL� W�� L�� PDULERUVNR� GLDOHNWRORÊNR� VUHGLÊáH

�� .RQWHNVW�UD]XPHPR�NRW�VNXS�QHEHVHGLOQLK�RNROLÊáLQ�LQ�VREHVHGLOD��R�WHP�JO��WX GL�-DNRS������������
�� 3ULP��WXGL�L]NXÊQMH�GLDOHNWRORJD�/��.DUQLáDUMD������D�������LQ�GLDOHNWRORJLQMH�9��6PROH������D���������
�� 3ULP��WXGL�L]NXÊQMH�-��0DUHVLß��������������NL�XJRWDYOMD��GD�MH�]ELUDQMH�IUD]HRORÊNHJD�JUDGLYD�QD�WHUHQX�RWHÌHQR�WXGL�]DUDGL� GHMVWYD��GD

VH�IUD]HPL�Y�JRYRUX�SRMDYOMDMR�VSRQWDQR��SRQDYDGL�Y�áXVWYHQR�REDUYDQHP�L]UDÌDQMX ��SRGáUWDOD�DYWRULFD��
�� 3ULP��WXGL�PHWRGRORJLMR�IRONORULVWLNH��6WDQRQLN�����������������
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SRG�YRGVWYRP�=��=RUNR�XSRUDEOMD� WRYUVWQH�SULSRPRáNH�
3RWUHER�SR�YLGHR�VQHPDOQLK�QDSUDYDK�VPR�SUL�]ELUDQMX
QDUHáQHJD� JUDGLYD� Y� VORYHQVNL� ,VWUL� VLFHU� ]DáXWLOL� Y� SUL�
PHUX� IUD]HPRY��NL� MLK� VSUHPOMD� NUHWQMD� �W�� L�� L]NUHWHQMVNL
IUD]HPL�� ßDSL� UXJH�� �GEV�� XMHPL� URJRYH��� 
L]UDÌD� QHJD�
WLYHQ�RGQRV�GR�QDVORYQLND
���YHQGDU�SD�VPR�WR�YU]HO�]D�
SROQLOL� ]� ]DSLVNL�� àH� PRÌQRVWL� GRSXÊáDMR� �� SROHJ� GLD�
OHNWRORJD�PRUD�ELWL�WXGL�VQHPDOHF����MH�VHYHGD�]DÌHOHQR
XSRUDEOMDWL� WXGL� YLGHR� WHKQLNR�� YHQGDU� SD� VH� SR� QDÊHP
PQHQMX�SUYL�VWLN�]�LQIRUPDWRUMHP�]�XSRUDER�WHJD�QDáLQD
VQHPDQMD� JRWRYR� SRGDOMÊD� R]�� QH�PRUH� SULWL� GR� SULVWQH
JRYRUQH�VLWXDFLMH�PHG�UD]LVNRYDOFHP�LQ�LQIRUPDWRUML��VDM
MH� SUL� LQWHUYMXMX� SULVRWQLK� YHá� OMXGL� �LQ� �KODGQLK�� SUHG�
PHWRY����� =ODVWL� MH� ]� YLGHR� WHKQLNR� WHÌNR� SULGRELYDWL
IUD]HPH�� NL� L]UDÌDMR� DOL� SD� V� NDWHULPL� L]UDÌDPR� áXVWYD�
ËH�SULVRWQRVW� VQHPDOFHY�]YRND� VH� VSUYD� L]NDÌH�]D�QDG�
OHÌQR�� ]� UD]YRMHP� LQWHUYMXMD� SD� LQIRUPDQWL� SR]DELMR
QDQMR��NDU�SD�SR�QDÊHP�PQHQMX�QH�PRUH�YHOMDWL�QSU��]D
NDPHUR�

,]ELUD� LQIRUPDWRUMD��3R]RUQRVW� VORYHQVNLK�GLDOHNWROR�
JRY�MH�ELOD��NDU�VH�WLáH�WHUHQVNHJD�GHOD��GRVOHM�XVPHUMHQD
]ODVWL� N� L]ELUL� LGHDOQHJD� JRYRUFD���� =JRGRYLQD� VORYHQ�
VNLK�GLDOHNWRORÊNLK� UD]LVNDY�]� YLGLND� L]ELUH� LQIRUPDWRUMD
MH� SUHGVWDYOMHQD� Y� .�� .HQGD�-HÌ� �������� $YWRULFD� MH
SUHGVWDYLOD� WXGL� VPHUQLFH�� NDWHULP� QDM� EL� SUL� L]ELUL
SULPHUQHJD�SRVUHGRYDOFD�VOHGLOL�GLDOHNWRORJL�R]��]ELUDOFL
QDUHáQLK� SRGDWNRY�� Y� WHP� VPLVOX� JRYRUL� R� PRGHOX
LGHDOQHJD�JRYRUFD��JO��QSU��.HQGD�-HÌ��������

=� LQIRUPDWRUML� LPD� GLDOHNWRORJ� ODKNR� ]HOR� UD]OLáQH
L]NXÊQMH�� ]DWR� VL� XSDPR� WUGLWL�� GD� QH� REVWDMD� QREHQD
IRUPXOD��V�NDWHUR�EL�ODKNR�RSLVDOL�LGHDOQHJD�JRYRUFD��ËH
3��:HLVV������������MH�GHMDO��GD�QHNDWHUL�SULSRYHGRYDOFL
GREUR� SULSRYHGXMHMR�� GUXJL� SD� SRVUHGXMHMR� ]DQHVOMLYH
SRGDWNH�

3UL�]ELUDQMX�QDUHáQHJD� IUD]HPVNHJD�JUDGLYD�Y�JRYR�
ULK� VORYHQVNH� ,VWUH�VH� MH�NRW�XVSHÊQD� L]ND]DOD� L]ELUD�QD�
UHáQHJD�JRYRUFD��NL� MH�KNUDWL� LQIRUPDQW� LQ� LQIRUPDWRU� �R
UD]OLNL� PHG� REHPD� JO�� .HQGD�-HÌ�� ������� 3UL� QDÊHP
WHUHQVNHP� GHOX� VH� MH� SRWUGLOD� WH]D� 5�� .RODULáD� LQ� 7�
/RJDUMD� �JO�� .HQGD�-HÌ�� ������ ������ GD� MH� WUHED� VSUH�
PHQLWL� VSORÊQR� UD]ÊLUMHQR� PQHQMH� R� L]REUDÌHQFLK� NRW

VODELK�LQIRUPDWRUMLK��R]LURPD�R� WHP��GD�]QDMR�ELWL�DYWR�
KWRQL� L]REUDÌHQFL� EROMÊL� LQIRUPDWRUML� RG� QDSRO� L]REUD�
ÌHQLK�OMXGL��ÉH�]ODVWL�VR�VH�]D�GREUH�LQIRUPDWRUMH�L]ND]DOL
WLVWL� ]� GREUR� PHWDMH]LNRYQR� NRPSHWHQFR�� NL� MH� SUDY�
]DSUDY� QDMSRPHPEQHMÊD� ODVWQRVW� JRYRUFHY�� L]EUDQLK� ]D
VRGHORYDQMH�SUL�6/$��YHá�R�WHP�.HQGD�-HÌ�������������

3UL� WHUHQVNHP� GHOX� VPR� WDNR� RSD]LOL�� GD� VR� SUL� ]EL�
UDQMX�QDUHáQLK� IUD]HPRY�ÊH�EROM�NRW� L]YRU� LQIRUPDWRUMD�
QMHJRYD�VWDURVW��VSRO��DYWRKWRQRVW��VWDOQRVW�ELYDQMD�Y�NUD�
MX�� NL� JD� REUDYQDYDPR�� WHU� VRFLDOQL� SRORÌDM� LSG���� SR�
PHPEQL� QMHJRYR� VSORÊQR� YpGHQMH� �UD]JOHGDQRVW��� MH]L�
NRYQL�áXW�WHU�GRPLÊOMLMD����V�áLPHU�MH�PLÊOMHQD�SUHGYVHP
LQIRUPDWRUMHYD�VLFHUÊQMD�UDED�IUD]HPRY�Y�SURVWHP�JRYR�
UX�LQ�Y�QHIRUPDOQHP�JRYRUQHP�SRORÌDMX����3R]QDYDQMH
LQ�UDED� IUD]HPRY��]ODVWL� WLVWLK��NL�YVHEXMHMR�NXOWXUQH�SR�
GDWNH�� VWD� GHO� W�� L�� NXOWXUQR�MH]LNRYQH� NRPSHWHQFH� JR�
YRUFD�� NL� MH� SR� QDÊHP� PQHQMX� SUL� SRVUHGRYDQMX� IUD�
]HPVNHJD�JUDGLYD�ÊH�NDNR�GREURGRÊOD��]ODVWL�]D�UD]ODJR
SRPHQD� PDQM� ]QDQLK� R]�� JHRJUDIVNR� PDQM� UD]ÊLUMHQLK
IUD]HPRY��QSU��LGLROHNWL]PRY��ORNDOL]PRY����

7XGL� SUL� ]ELUDQMX� IUD]HPRY� Y� GLDOHNWRORJLML� MH� SR�
PHPEQR��GD�VH�XVWYDUL�NDUVHGD�QHIRUPDOHQ�JRYRUQL�SR�
ORÌDM��VSURÊáHQR�Y]GXÊMH��NDU�SRPHQL��GD�MH�WUHED�HQHJD
LQ� LVWHJD� LQIRUPDWRUMD� RELVNDWL� YHáNUDW���� áHWXGL� VH� SUL
SUYHP� RELVNX� L]NDÌH�� GD� WD� VLFHU� QL� SULPHUHQ� �XSRÊWH�
YDMRá�VHYHGD�]JRUDM�RPHQMHQH�SDUDPHWUH�GREUHJD�LQIRU�
PDWRUMD��� )UD]HPL� VR� QDPUHá� PRáQR� HNVSUHVLYQD� VUHG�
VWYD�� NL� MLK� JRYRUHF� QH�PRUH� XSRUDEOMDWL� ]� QH]QDQFHP�
SUDYLORPD� SD� VH� MLK� XSRUDEOMD� QH]DYHGQR�� NDU� SRPHQL�
GD� MH� ÌH� ]ELUDQMH� VDPR� ODKNR� ]HOR� GROJRWUDMHQ� SURFHV�
SUL� NDWHUHP� MH� ]HOR� SRPHPEHQ� NRQWHNVW�� 0HG� ]QDáLO�
QRVWL�GREUHJD�LQIRUPDWRUMD�]D�QDPHQ�]ELUDQMD�QDUHáQHJD
IUD]HPVNHJD�JUDGLYD�]DWR�SR�EHVHGDK�9��6PROH������D�
����VRGLMR�WXGL�XVWUH]QH�NDUDNWHUQH�ODVWQRVWL�

�*OHGH� UDEH� IUD]HPRY� MH� UD]OLND�PHG�QDUHáQLPL� JR�
YRUFL� SUDY�JRWRYR�QDMYHáMD�� SRYH]DQD� WXGL� ]� QMHJRYLPL
NDUDNWHUQLPL� ODVWQRVWPL�� 'REHU� SULSRYHGRYDOHF� �NDU� MH
SRPHPEQR� SUL� QSU�� ]ELUDQMX� EHVHGLOQHJD� LQ� VNODGHQM�
VNHJD� JUDGLYD�� QL� QXMQR� WXGL� GREHU� LQIRUPDWRU� ]D� IUD�
]HPH�>���@��5DED�IUD]HPRY�QDPHVWR�QHYWUDOQLK�OHNVHPRY

�� 2�YSOLYX�VQHPDQMD�]�YLGHRNDPHUR�QD�LQIRUPDWRUMD�MH�RSR]RULOD�WXGL�IRONORULVWND�%��,YDQáLá�.XWLQ��������������
�� 2�YORJL�LQIRUPDWRUMD�SUL�]ELUDQMX�QDUHáQHJD�JUDGLYD�VR�SLVDOL�WXGL�2EODN���������7RPLQÊHN��������LQ�7HVQL qUH���������.RODULá��������

/RJDU�����������������3UXQá���������PHGWHP�NR�MH�ELOD�]D�5DPRYÊD�SRPHPEQHMÊD�L]ELUD�L]SUDÊHYDOFD��SRY]HWR�SR�.HQGD�-HÌ��������
�� 3RPHQ�QDÊWHWHJD�VR�SRXGDUMDOL�SUHGYVHP�VHVWDYOMDOFL�UD]OLáQLK�QDUHáQLK�DWODVRY�WDNR�VORYHQVNLK�QDUHáL M�NRW� WXGL�WXMLK��3UDNVD�SUL�]EL�

UDQMX�JUDGLYD�]D�6/$�SD�MH�SRND]DOD��GD�VH�YVHK�SRVWDYN�QD�WHUHQX�QH�GD�XSRÊWHYDWL�R]��GD�RPHQMHQD�GRORáLOD�QLVR�YVHOHM�VPRWUQD��YHá
R�PRGHOX�LGHDOQHJD�JRYRUFD�Y�.HQGD�-HÌ��������

�� 7XGL� ]D� GLDOHNWRORÊNH� UD]LVNDYH� GR� ���� OHW� ���� VWROHWMD� MH� ]QDáLOQD� L]ELUD� �ELGLDOHNWDOQHJD� LQIRUPDQWD� ]� YLVRNR�PHWDMH]LNRYQR� NRP�
SHWHQFR��QDYDGQR�L]REUDÌHQFD�KXPDQLVWLáQH�VPHUL��]ODVWL�XáLWHOMD�R]��SURIHVRUMD�VORYHQVNHJD�MH]LND���.HQGD�-HÌ�������������

�� 'DU�JRYRUD�MH�VLFHU�HQD�RG�WHPHOMQLK�ODVWQRVWL�GREUHJD�SULSRYHGRYDOFD�IRONORUQLK�ÌDQURY��SULP��,YDQáLá�.XWLQ�����������������
�� 2�SRYH]DYL�PHG� MH]LNRYQR� LQ� NXOWXUQR�NRPSHWHQFR�R]�� R�NXOWXUQR�MH]LNRYQL�NRPSHWHQFL� JRYRUFD� MH� SLVDOD� WXGL� (�� .UÌLÊQLN� �������

$YWRULFD�PHQL��GD�MH��>S@R]QDYDQMH�NXOWXUQLK�]QDNRY�LQ�SUHSR]QDYDQMH�]�QMLPL�SRYH]DQH�NXOWXUQH�NRQRWDFLMH�MH]LNRYQLK�]QDNRY��>���@
IUD]HPRY�� >���@�GHO�NXOWXUQH�NRPSHWHQFH�SULSDGQLNRY� MH]LNRYQH� VNXSQRVWL�R]��QDURGD�� �.UÌLÊQLN�������������2�SRPHQX� IUD]HPRY�SUL
UD]YLMDQMX�W��L��PHGNXOWXUQH�VSRUD]XPHYDOQH�]PRÌQRVWL�JO��0DUF�%UDWLQD�������

�� 9�]YH]L�]�L]NXÊQMDPL�SUL�WHUHQVNHP�GHOX�LQ�VWLNRP�]�LQIRUPDWRUML�JO��WXGL�-��+DGDOLQ��������
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MH� RGYLVQD� WXGL� RG� WLSD�� FHOR� YVHELQH� EHVHGLOD�� Y� SUL�
SRYHGLK� R� SUHWHNOLK� GRJRGNLK� MR� MH� PDQM� NRW� Y� YVDNR�
GQHYQHP�VSRUD]XPHYDQMX�� WRUHM� MH� UDED�YHOLNR� EROM� YH�
]DQD�QD�JRYRUMHQR�YVDNGDQMR�NRPXQLNDFLMR�� Y�NDWHUL� MH
XGHOHÌHQLK�YHá�RVHE� �WXGL�VDPR�GYD���NL� VWD�Y�EROM�HQD�
NRYUHGQHP�JRYRUQHP�SRORÌDMX�LQ�RGQRVX��NRW�VWD�SULSR�
YHGRYDOHF��DNWLYQL��LQ�SRVOXÊDOHF��SDVLYQL�XGHOHÌHQHF���

6LFHU�SD�VPR�LQIRUPDWRUMH�SULGRELYDOL�V�SRPRáMR�PH�
WRGH�VQHÌHQH�NHSH��SRGREQR�SRW�MH�XEUDOD�ÌH�.��.HQGD�
-HÌ� ������� ����� QMHM� VR� QDPUHá� SUYL� VWLN� ]� PRUHELWQLP
LQIRUPDWRUMHP� YHGQR� RPRJRáLOL� QMHJRYL� ]QDQFL����� QD�
UHáQH�JRYRUFH��NL�VPR�MLK�ÌH�LQWHUYMXYDOL��VPR�SURVLOL��QDM
QDP� SRPDJDMR� SULGRELWL� ÊH� NRJD�� NL� EL� ELO� SULSUDYOMHQ
VRGHORYDWL�R]LURPD�VH�MLP�]GL�GREHU�QDUHáQL�JRYRUHF�QD
HQL� VWUDQL� WHU� KNUDWL� GRYROM�PHWDMH]LNRYQR� NRPSHWHQWHQ
]D�SRWUHEH�IUD]HRORÊNLK�UD]LVNDY���

9RGHQL�SRJRYRU��7HUHQVNR�GHOR�LQ�VWLN�]�LQIRUPDWRUML
MH�HQD�QDMWHÌMLK��KNUDWL�SD�QDMSULMHWQHMÊD�HWDSD�GLDOHNWR�
ORÊNLK� UD]LVNDY�� 3R� EHVHGDK� .�� +DVWUXS� ������� MH� WH�
UHQVNR�GHOR��VLVWHPDWLáQL�SRVNXV�SULGRELYDQMD�YpGHQMD�R
UD]QROLNHP�VYHWX���SRY]HWR�SR�2UHKRYHF�������������1L�
NDNRU�QH�YHOMD��GD�MH�WR�QDMODÌML�GHO��VDM�VH�MH�WUHED�QDQM
SULSUDYLWL�LQ�ELWL�Y�WHNX�LQWHUYMXMD�PLVHOQR�RVUHGRWRáHQ�QD
GRJDMDQMH��9�WHP�VPLVOX�VL�GHOLPR�L]NXÊQMH�]�HWQRORJLQMR
0��3HUÊLá�� NL� VH� SUL� VYRMHP�GHOX� QD� WHUHQX� ]JOHGXMH� SR
QDVOHGQMLK�QDáHOLK�

�9HOLNR� SR]RUQRVWL� SRVYHWL� SUYHPX� VWLNX� ]� LQIRUPD�
WRUML��QD�WHUHQ�QH�KRGL�QLNROL�VODEH�YROMH�DOL�REUHPHQMHQD
]� ODVWQLPL� SUREOHPL�� QD� SRJRYRU� VH� GREUR� SULSUDYL� LQ
ERGL� IOHNVLELOQD� SUL� XSRUDEL�PHWRGLáQLK� SULSRPRáNRY� Y
SRVDPLáQLK� VLWXDFLMDK�� PHG� SRWHNRP� UD]LVNDYH� RSUDYL
QDMYHá� WUL� 
GROJH� WHUHQH
� �SHW�� DOL� YHáXUQH� SRJRYRUH�� QD
WHGHQ�� ERGL� VSURÊáHQD�� LVNUHQD� LQ� GRMHPOMLYD� VRJRYRU�
QLFD�� YHQGDU� QDG]RUXM� VYRMD� áXVWYD� LQ� ERGL� QRWUDQMH
WUGQD�� QHQHKQR� VOHGL� QRWUDQMHPX� FLOMX� LQ� VSUHWQR� XSR�
UDEOMDM�SULGREOMHQR�]QDQMH�LQ�L]NXÊQMH��GD�VH�QH�RGGDOMLÊ
RG�QDPHQD�UD]LVNDYH�LSG����3HUÊLá�����������

3ROHJ�SULSUDY�QD�VDP� LQWHUYMX� MH� WXGL�XVWQLP�]JRGR�
YLQDUMHP�SRPHPEQR�XVWYDUMDQMH�RVHEQHJD�RGQRVD�PHG
UD]LVNRYDOFHP�LQ�LQWHUYMXYDQFHP��]DXSDQMH�SD�VH�Y]SR�
VWDYOMD�WXGL�V�SRVOXÊDQMHP�LQ�SRVWDYOMDQMHP�NRPELQDFLMH
RGSUWLK�LQ�]DSUWLK�YSUDÊDQM��SUHNLQMDQMH�LQIRUPDQWD�SD�QL
SULSRURáOMLYR� �0RUULVZH\�� ������ ��������� SRY]HWR� SR
5RÌDF�'DURYHF�������������

3UL� LQWHUYMXYDQMX� VPR� XSRÊWHYDOL� GHMVWYR�� GD� MH� RE
SUYHP�VWLNX�LQIRUPDWRU�]�L]SUDÊHYDOFHP�EROM�XUDGHQ��NRW
MH� VLFHU� Y� SRJRYRUX� ]� ]QDQFL�� ]DWR� MH� ]HOR� SRPHPEHQ
YWLV�� NL� JD� QDQM� QDUHGLPR� RE� SUYHP� VWLNX�� ,]SUDÊHYDOHF
PRUD� ]QDWL� XVWYDULWL� NDUVHGD� GRPDáH� Y]GXÊMH� R]�� �]D�
XSQR� VLWXDFLMR��� 9HáNUDW� VH� ]JRGL�� GD� RE� SUYHP� LQWHU�
YMXMX� L]SUDÊHYDOHF�QH�GREL� LQIRUPDFLM��NL�EL� VL� MLK� ÌHOHO�
]DWR� MH� WUHED� HQHJD� LQ� LVWHJD� LQIRUPDWRUMD� RELVNDWL� YHá�
NUDW��7RYUVWHQ�QDáLQ� MH� ÊH�SRVHEHM�SULPHUHQ�]D�]ELUDQMH
IUD]HPRY��VDM�ER�LQIRUPDWRU�SR�QDÊHP�RELVNX��Y�VYRMHP
SURVWHP�áDVX�� ]DáHO� R� WHP� WXGL� VDP� UD]PLÊOMDWL� LQ� QDP
ER� RE� QDVOHGQMLK� LQWHUYMXMLK� NDU� VDP� SRVWUHJHO� ]� JUDGL�
YRP�� 3UL� GLDOHNWRORÊNHP� GHOX�� WRáQHMH� SUL� ]ELUDQMX� JR�
YRUMHQLK� EHVHGLO�� MH� WUHED� ELWL� SR]RUHQ� VHYHGD� WXGL� QD
ODVWHQ� SULVWRS�� 3UL� LQWHUYMXMLK�� RSUDYOMHQLK� PHG� JRYRUFL
VORYHQVNHJD�LVWUVNHJD�QDUHáMD��VPR�YVHOHM�SD]LOL��GD�VPR
VH�WXGL�VDPL�SULODJRGLOL� LQIRUPDQWRP�� WDNR�GD�VPR�XSR�
UDEOMDOL� QDUHáMH�� 'HMVWYR� MH� QDPUHá�� GD� MH� QDUHáMH� ]HOR
LQWLPHQ�NRG��NDWHUHJD�XSRUDED�RPRJRáD� WXGL� LQWLPQHMÊL
RGQRV�PHG�JRYRUFHPD���

0��2UHKRYHF������������SRXGDUMD�WXGL�SRPHQ�RVHE�
QRVWQLK�]QDáLOQRVWL� LQ�]UHORVWL� UD]LVNRYDOFD�� WM��SVLKRORÊ�
NLK�NDWHJRULM�� NL� �LPSOLFLUDMR� GRORáHQH�GXÊHYQH� VSRVRE�
QRVWL�� QHNR�PHUR� RVHEQLK� L]NXÊHQM� Y� SRYH]DYL� QH� OH� ]
LQWHOLJHQWQRVWMR�� WRUHM� VSORÊQR�XPVNR� VSRVREQRVWMR�� SDá
SD� WXGL� V� áXVWYHQR� LQ� VRFLDOQR� NRPSRQHQWR� LQWHOLJHQW�
QRVWL� LQ� VSRVREQRVWL�� NDU� SD� QL� YHGQR� SRJRMHQR� ]� DND�
GHPVNR� L]REUD]ER� >���@�� SUL� >áHPHU@� JUH� ]D� HWLáQL� YLGLN
GHOD� QD� WHUHQX�� ]D� SRÊWHQ�� NRUHNWHQ� RGQRV� GR� GRPDáL�
QRY�� RGJRYRUQR� UDYQDQMH� V� SRGDWNL�� NL� VR�PX�ML� MLK� ]D�
XSDOL�LSG��

6NUDWND�� SUHGSRJRM� ]D� Y]SRVWDYLWHY� GLDORJD� LQ� ]D
XVSHÊQR� ]ELUDQMH� WHUHQVNLK� SRGDWNRY� MH� SR� PQHQMX� 0�
2UHKRYHF� ������� ���� VSRVREQRVW� QDYH]RYDQMD� VWLND� ]
OMXGPL�R]��VSORÊQD�NRPXQLNDWLYQRVW�UD]LVNRYDONH�FD�

3UHSXVWLWL� VH� WRNX��àDV��NL�JD�QDPHQLPR� WHUHQVNHPX
GHOX��VH�SRJRVWR�L]NDÌH�]D�L]JXEOMHQHJD��VDM�QHPDORNUDW
SULGH�GR�VLWXDFLM��NR�VH� LQWHUYMX� VSUHPHQL�Y� L]SRYHG��9�
6PROH� �����D�� ���� Y� WHP� NRQWHNVWX� XJRWDYOMD�� NRW� VPR
YLGHOL�ÌH�]JRUDM��GD�MH�Y�SULSRYHGLK�R�SUHWHNOLK�GRJRGNLK
UDED� IUD]HPRY� VLFHU� PDQMÊD� NRW� Y� YVDNRGQHYQHP� VSR�
UD]XPHYDQMX�� ]DWR� Y� WDNLK� EHVHGLOLK� GRELPR� UHODWLYQR
PDOR� IUD]HPVNHJD� JUDGLYD���� 1H� JOHGH� QD� WR�� VPR� LQ�
IRUPDWRUMHP�YVHOHM�SUHSXVWLOL�EHVHGR�LQ�VH�]�HPSDWLMR�SR�
VYHWLOL�SRVOXÊDQMX�ÌLYOMHQMVNLK�]JRGE��NDU�SD��NRW�UHáHQR�

�� 9�VRFLRORÊNL�OLWHUDWXUL�QDMGHPR�WXGL�SRMHP�Y]RUáHQMH�]�GRGDMDQMHP��YHá�R�WHP�+DUDODPERV��+ROERUQ�������������
�� 9�ID]L�]ELUDQMD�JUDGLYD�Y�SURXáHYDQL�GUXÌEHQL�VNXSLQL�MH�WXGL�Y�DQWURSRORÊNLK�UD]LVNDYDK�SUHGSRJRM�YVWRS�Y�VRFLDOQH�RGQRVH�]�OMXGPL�LQ

QDYH]RYDQMH�VWLNRY�WHU�SR]LWLYQR��QHREUHPHQMHQR�R]UDáMH��2UHKRYHF������������
�� 7XGL�SUL�VRFLROLQJYLVWLáQHP�LQWHUYMXMX�QDM�EL�VH�XVWYDULOR�WDNH�XSRYHGRYDOQH�RNROLÊáLQH��NL�EL�LQIRUPDQWX�RPRJRáLOH�VSURÊáHQR�XSRUDER

ODVWQHJD�QDUHáMD��RPLOLOH�XáLQNH�RSD]RYDOáHYHJD�SDUDGRNVD��]PDQMÊDOH�PRÌQRVW�]D�XYHOMDYLWHY�QDáHOD�SUHPLND�]DUDGL�SRGUHMHQRVWL�LQ
QDáHOD� IRUPDOQRVWL��SR�NDWHUHP�YVDNR�QDáUWQR�RSD]RYDQMH�JRYRUFD�XVWYDUMD� IRUPDOQL� NRQWHNVW� �/DERY�� ������ SRY]HWR� SR�.HQGD�-HÌ�
������

�� 3ULP��WXGL�XJRWRYLWHY�)��àHUPiND�������������SRY]HWR�SR�.UÌLÊQLN������D������������� ����R�QL]NL�SRJRVWQRVWL�IUD]HPRY�Y��]DSLVDQLK�
EHVHGLOLK��]DWUMXMH�QDPUHá��GD�MH�V�IUD]HPL�ERJDWR�EHVHGLOR�ÌH�WLVWR��NL�LPD�HQ�IUD]HP�QD��������EHVHG��(��.UÌLÊQLN�������������V�WHP�Y
]YH]L�XJRWDYOMD�WXGL��GD�MH�Y�SRURáHYDOQLK�EHVHGLOLK�SUDYLORPD�PDQM�IUD]HPRY�NRW�Y�SUHVRMHYDOQLK�
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WHUMD� YHOLNR� GUDJRFHQHJD� áDVD���� 9� WDNLK� VLWXDFLMDK� MH
UD]LVNRYDOHF�VLFHU�Y�GLOHPL��DOL�QDM�SULSRYHG�R]��L]SRYHG
SUHNLQH�� VDM� MH� VSHOMDQ� VWUDQ� RG� ]DáUWDQH� WHPH�� Y� WDNLK
SULPHULK�VPR�VH�YVHOHM��SUHSXVWLOL��LQIRUPDWRUMX��NHU�VPR
ÌHOHOL� ]� QMLP�QMR� Y]SRVWDYLWL� ]DXSHQ� RGQRV� LQ� ]DEULVDWL
PHMR� PHG� UD]LVNRYDOFHP�NR� LQ� QMLP�QMR� NRW� QDUHáQLP
JRYRUFHP�NR�

=D� SORGQR� VH� MH� L]ND]DOR� WXGL� VNXSLQVNR� LQWHUYMX�
YDQMH��SUL�NDWHUHP�VR�VH� LQIRUPDWRUML� VDPL�GRSROQMHYDOL�
YHQGDU� SD� LPD� WD� QDáLQ� ]ELUDQMD� JUDGLYD� HQR� SR�
PDQMNOMLYRVW� �� QDPUHá�� ODKNR� SULGH� GR� SUHNULYQRVWL� JR�
YRUD���LQ�SRVOHGLáQR�GR�QHUD]ORáQRVWL�SRVQHWNRY��ËH�0�
0DÈHFNL� ������ �������� ����� NL� MH� Y� GHOX� R� VORYDQVNLK
JRYRULK�Y�,VWUL�SRGDO�WXGL�ODVWQH�L]NXÊQMH�SUL�SULGRELYDQMX
GLDOHNWRORÊNHJD� JUDGLYD�� MH� RSD]LO�� GD� MH� VNXSLQVNR� LQ�
WHUYMXYDQMH� ODKNR� ]HOR� XVSHÊQD� PHWRGD�� SUL� GHOX� Y
JRVWLOQL�� NMHU� MH� VLFHU� L]SUDÊHYDO� HQHJD� LQIRUPDWRUMD�� MH
QHPDORNUDW� SULÊOR� GR� VSRUD� PHG� QDY]RáLPL�� NL� VR� VH
YNOMXáLOL� Y� GLVNXVLMR� R� QDUHáMX�� VDM� VR� LQIRUPDWRUMD�� áH
áHVD� QL� SRYHGDO� SUDY�� YVHOHM� RSR]RULOL� QD� WR���� 9� WHP
VPLVOX�VH�Y�PHWRGRORJLML�XVWQH�]JRGRYLQH�JRYRUL�R�SUR�
FHVX��SRGREQHP�VHVWDYOMDQMX�SX]]ORY��NR�YVDNGR�SULVWDYL
VYRM�NRÊáHN��YHá�R�WHP�5RÌDF�'DURYHF�����������������

9�VORYHQVNL�GLDOHNWRORJLML��NMHU�VH� MH�Y�]DGQMHP�áDVX
]ELUDOR�SUHWHÌQR�OHNVLNDOQR�JUDGLYR��VH�MH�L]KDMDOR� L]�ÌH
]JRUDM�RPHQMHQLK�YSUDÊDOQLF��3��:HLVV���������������NRW
PRÌQRVWL� QDYDMD� YxGHQR� VSUDÊHYDQMH� WHU� VSUDÊHYDQMH� V
SRPRáMR�YSUDÊDOQLF�DOL�EUH]�QMLK��WRUHM�SURVWR��.��.HQGD�
-HÌ� �������������� MH�Y� VYRML� UD]LVNDYL�FHUNOMDQVNHJD�QD�
UHáMD� XSRUDELOD� PHWRGR� XVPHUMHQHJD� SRJRYRUD� R� YVHK
SRGURáMLK�ÌLYOMHQMD�LQ�GHOD��NDU�SR�QMHQHP�PQHQMX�SUDY�
]DSUDY�SUHGVWDYOMD�QHNDNÊHQ�NRPSURPLV�PHG�VRFLROLQJ�
YLVWLáQR� PHWRGR� VQHPDQMD� VSRQWDQHJD� SRJRYRUD� LQ
XSRUDER�VSHFLDOL]LUDQLK�GLDOHNWRORÊNLK�YSUDÊDOQLF���

3RGREQH� PHWRGH� VR� XSRUDEQH� WXGL� ]D� ]ELUDQMH� QD�
UHáQH� IUD]HRORJLMH�� 1HPÊND� GLDOHNWRORJLQMD� (�� 3LLUDLQHQ
������� ���� ]D� ]ELUDQMH� QDUHáQHJD� IUD]HPVNHJD� JUDGLYD
SUHGODJD�GYRMH�YUVW�PHWRG�� LQ� VLFHU� W�� L��GLUHNWQR��NDWHUH
SRGODJD� VR� QDUHáQH� YSUDÊDOQLFH���� WHU� LQGLUHNWQR�� Y� ND�
WHUR�YNOMXáXMH� LQWHUYMXMH�� VNXSLQVNH�SRJRYRUH��RSD]RYD�
QMH� LQIRUPDWRUMD� �SULP�� WXGL� 'REURYRO
VNLM�� 3LLUDLQHQ�
������ ���� 7XGL� 9�� 6PROH� Y� VYRMLK� UD]LVNDYDK� QDUHáQH
IUD]HRORJLMH�XSRUDEOMD�PHWRGR�YxGHQHJD�SRJRYRUD��� VL�
FHU� L]KDMDMRá� L]�YSUDÊDOQLFH�� L]GHODQH�QD�SRGODJL�KUYDÊ�

NHJD� IUD]HRORÊNHJD� VORYDUMD� LQ� IUD]HRORÊNHJD� JQH]GD
66.-�����SUL�NDWHUL�UD]LVNRYDOHF�]�RSLVRP�VLWXDFLMH�VSRG�
EXGL� LQIRUPDWRUMD� �� QDUHáQHJD� JRYRUFD� �� N� XSRUDEL� LQ
UD]ODJL� IUD]HPD�� �����D�� ����� V� WR� PHWRGR� MH� DYWRULFD
]EUDOD�WXGL�WLVWH�IUD]HPH��NL�MLK�Y�YSUDÊDOQLFL�R]��VORYDUMLK
VLFHU� QL� ELOR�� 7XGL� VDPL� VPR�� NRW� MH� ELOR� RPHQMHQR� ÌH
]JRUDM��RVQRYQR�PHWRGR�GHOD��WM��]��XVPHUMHYDOQR��YSUD�
ÊDOQLFR�� GRSROQMHYDOL� ÊH� ]� YxGHQLP� SRJRYRURP�� 8SR�
UDEOMHQL� PHWRGL� VWD� QD� QHN� QDáLQ� NRPELQDFLMD� ]ELUDQMD
IUD]HRORÊNHJD�JUDGLYD�Y�NQMLÌQHP�MH]LNX��]ELUDQMH�SUHEL�
UDQMH�IUD]HPRY�L]�EHVHGLO�Y�NQMLÌQHP�MH]LNX���RELáDMQHJD
WHUHQVNHJD�GHOD�GLDOHNWRORJD��NL�QDUHáQR�JUDGLYR�]ELUD�V
SRPRáMR�YSUDÊDOQLF��WHU�YxGHQHJD�SRJRYRUD�

1$5(Ý1$�)5$=(2/2*,-$

)UD]HRORJLMR� SUHXáXMHWD� WDNR� MH]LNRVORYMH� NRW� WXGL
IRONORULVWLND��)UD]HPL�VR�QDPUHá�SR�EHVHGDK�0��6WDQRQLN
������������UDYQR�QD�PHML�MH]LND�LQ�VORYVWYHQH�IRONORUH�

�VR� QDMYHáMD� HQRWD�� NL� ÊH� QDMGH� SRW� Y� MH]LNRYQH� VOR�
YDUMH��D�KNUDWL�QDMPDQMÊD��NL� MR�XSRÊWHYD� VORYVWYHQD� IRO�
NORULVWLND��9HOLNR�WDNLK�NRQVWUXNFLM��QD�SRO�VIUD]HRORJL]L�
UDQLK��QD�SRO�OHNVLNDOQR�VSUHPHQMHQLK��VH�SRMDYOMD�Y�YVD�
NHP� QDUDYQR� VSURÊáHQHP� JRYRUMHQMX�� ������� ������ NDU
SD�SR�QDÊLK�L]NXÊQMDK�QLNDNRU�QH�RODMÊD�VDPHJD�]ELUDQMD
IUD]HRORÊNHJD�JUDGLYD�

=ODVWL�]D�W��L��SUDJPDWLáQH�IUD]HPH�MH�ELOR�GRND]DQR�
GD�VR�SUHGYVHP�JRYRUMHQL�MH]LNRYQL�]QDNL��VDM�VH�UDELMR�Y
QHIRUPDOQLK� RNROLÊáLQDK�� SUL� YVDNGDQMHP� JRYRUMHQHP
VSRUD]XPHYDQMX�� NMHU� JRYRUFL� XSRUDEOMDMR� SRJRYRUQL
MH]LN�DOL�JRYRULMR�Y�QDUHáMX��YHá�R�WHP�Y�-DNRS����������
������

2�QDUHáQL�IUD]HRORJLML�WHU�]ODVWL�R�WHP��NDM�VRGL�YDQMR�
UD]SUDYOMD� 6�� 3RNODá� �������� NL� SR� ]JOHGX� VORYDÊNHJD
GLDOHNWRORJD�)��%XIIH�SUHGODJD�UD]OLNRYDQMH�PHG�QDUHáQR
IUD]HRORJLMR� LQ� IUD]HRORJLMR� Y� QDUHáMX�� SUYD� MH� VNXSHN
IUD]HPRY�� NL� QLPDMR� XVWUH]QLF� Y� NQMLÌQL� IUD]HRORJLML� DOL
GUXJLK�QDUHáMLK��IUD]HRORJLMD�Y�QDUHáMX�SD�MH�VHVWDY�YVHK
IUD]HPRY��NL�VH�XUHVQLáXMHMR�Y�GDQHP�QDUHáMX��WRUHM�WXGL
WLVWLK�� NL� MLK� SR]QD� NQMLÌQL� MH]LN�� 7R� VR� ODKNR� L]YLUQL
QDUHáQL� IUD]HPL�� WM�� VSHFLILáQL�]D�QHNR�QDUHáMH��NL� ODKNR
FHOR�SUHKDMDMR�Y�NQMLÌQL� MH]LN�LQ�GUXJD�QDUHáMD��NRW� WXGL
WLVWL�� NL� VR� L]�GUXJLK�QDUHáLM� LQ� NQMLÌQHJD� MH]LND� SUHÊOL� Y
VHVWDY�GDQHJD�QDUHáMD��9�SULáXMRáL�UD]SUDYL�]DY]HPDPR

�� 3ULP�� WXGL� XJRWRYLWHY� 9�� 6PROH� �����D�� ����� �GD� EL� ELOD� SUL� ]ELUDQMX� QDUHáQH� IUD]HRORJLMH� PHWRGD� RSD]RYDQMD� LQ� EHOHÌHQMD� ]HOR
GROJRWUDMQD��

�� (QD� RG� ]QDáLOQRVWL� JRYRUMHQHJD� GLVNXU]D� MH� UDYQR� SUHNULYDMRáL� DOL� KNUDWQL� JRYRU�� �SUL� áHPHU� SUHGYLGRPD� SULGH� GR� QHUD]XPOMLYRVWL
JRYRUD�SRVDPH]QHJD�JRYRUFD��NL�MR�SRY]URáL�SUHNULYDQMH�JRYRURY���YHá�R�WHP�=XOMDQ�.XPDU������������

�� 7XGL� DQJORVDÊND� GLDOHNWRORJD� -�� .�� &KDPEHUV� LQ� 3�� 7UXGJLOO� QDYDMDWD� VNXSLQVNR� PHWRGR�� NL� QDM� EL� MR� XYHGHO�:�� /DERY� �&KDPEHUV�
7UXGJLOO������������

�� =�YRGHQLP�LQWHUYMXMHP�QDUHáQR�JUDGLYR�]ELUD�WXGL�-��ÉNRILF��SRY]HWR�SR�.HQGD�-HÌ������������
�� 3R� L]NXÊQMDK� KUYDÊNH� �QDUHáQH�� IUD]HRORJLQMH� -��0DUHVLß� ������� ����� VH� R� REVWRMX� IUD]HPD� Y� QHNHP� JRYRUX� DOL� QDUHáMX� VLFHU� ODKNR

SUHSULáD�V�SRPRáMR�QSU��REVWRMHáLK�IUD]HRORÊNLK�VORYDUMHY��YHQGDU�SD�VH�QD�WD�QDáLQ�WHÌMH�RGNULMH�IUD]HPH��NL�VR�]QDáLOQL�L]NOMXáQR�]D
REUDYQDYDQR�REPRáMH�

�� 3ULP��WXGL�KUYDÊNR�MH]LNRVORYNR�'��0DáHN�������������������NL�PHQL��GD�IUD]HPL�SULSDGDMR�JRYRUMHQHPX�MH]LNX�
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VWDOLÊáH�� GD� MH� Y� IUD]HRORJLML� QHNHJD� QDUHáMD� VPLVHOQR
XSRÊWHYDWL�YVH� IUD]HRORÊNH� HQRWH�� NL� MLK� XSRUDEOMDMR�JR�
YRUFL����]D�R]QDNR�WHK�SD�VDPL�QDMYHáNUDW�XSRUDEOMDPR
EHVHGQR�]YH]R�QDUHßQD�IUD]HRORJLMD�

9�QDUHáQR�IUD]HRORJLMR�SR�QDÊHP�SUHSULáDQMX�VRGLMR
WXGL� WDNL� IUD]HPL�� NL� VR� ELOL� L]SULáDQL� VDPR� SUL� HQHP
LQIRUPDWRUMX��Y]URN�]D� WR� MH�ODKNR�QD�HQL�VWUDQL�GHMVWYR�
GD� MH� ELO� ]DMHW� SUHPDMKHQ� Y]RUHF� R]�� ÊWHYLOR� LQIRUPD�
WRUMHY��SR�GUXJL�VWUDQL�SD�JUH�ODKNR�]D�W�� L�� LGLROHNWL]PH�
NDWHULK�]DSLVRYDQMH�PHG�GUXJLP�]DJRYDUMD�WXGL�3��:HLVV�
NL�PHQL��GD� WL� �YHOLNRNUDW� YVHEXMHMR� ]D� MH]LNRVORYFD� ]D�
QLPLYH� SRGDWNH�� ������� ����� WHU� �WXGL� ]DWR�� NHU� ODKNR
LGLROHNWLáQL� SRMDY� SRVWDQH� VSORÊQHMÊL�� ������� ������� 9
QDÊHP�JUDGLYX�MH�YHOLNR�LGLROHNWL]PRY�LQ�ORNDOL]PRY��NL
VR�SR�VWUXNWXUL�SULPHUMDOQL�IUD]HPL��QMLKRYH�VHVWDYLQH�SD
VR� SRJRVWR� ODVWQD� LPHQD�� ]DUDGL� áHVDU� EL� MLK� ODKNR
SRLPHQRYDOL� WXGL� L]DQHNGRWLáQL� DOL� L]ODVWQRVWQRLPHQVNL
IUD]HPL� �JO�� SULPHUH� ]JRUDM����� 3RVDPH]QLNRYR� JOHGLÊáH
MH�SRPHPEQR�WXGL�VRFLRORJRPD�3��%HUJHUMX� LQ�7��/XFN�
PDQX������������SRY]HWR�SR�6RN��������������NL�VWD�SUH�
SULáDQD�� GD� �VXEMHNWLYQL� SRPHQL� SRVWDQHMR� REMHNWLYQD
UHDOQRVW��� R]LURPD�� GD� �áORYHNRYD� GHMDYQRVW� SURGXFLUD
VYHW�VWYDUL���7XGL�WRYUVWQL�PHWDIRULáQL�L]UD]L��NL�VLFHU�QLVR
NRQYHQFLRQDOL]LUDQL�� VH� QDP� ]GLMR� SRPHPEQL� L]� YHá
UD]ORJRY�� 3UYLá�� NDÌHMR� QD� PLVHOQR� LQ� WRUHM� WXGL� MH]L�
NRYQR�XVWYDUMDOQRVW� OMXGL��'UXJLá�� ÌH�]� JOHGLÊáD� W�� L�� L]�
NXÊHQMVNHJD�UHDOL]PD�NRW�WUHWMH�SRWL�]D�REMHNWLYL]PRP�LQ
VXEMHNWLYL]PRP�� NL� PX� Y� RNYLUX� WHRULMH� PHWDIRUH� R]�
NRJQLWLYQH� VHPDQWLNH� YHOLN� SRPHQ� SULSLVXMHWD� /DNRII� LQ
-RKQVRQ� ��������PHG� GUXJLP� SRPHPEQR� YORJR� SUL� SR�
GDMDQMX�SRJOHGD�QD�VYHW� �NRW�VH�SR�QDÊHP�PQHQMX�NDÌH
L]� IUD]HPRY�� LJUD� WXGL�RVHEQL�YLGLN�JRYRUFD�� WXGL� L]YLUQL
IUD]HPL�L]ND]XMHMR�PDWHULDOQL��VRFLDOQL�DOL�GXKRYQL�YLGLN�
Y� RNYLUX� NDWHUHJD� VR� QDVWDOL�� SROHJ� WHJD� SD� QMLKRYL
DYWRUML�� WRUHM� QDÊL� LQIRUPDWRUML�� ]� QMLPL� SULVSHYDMR� VYRM
NRÊáHN�Y�PR]DLN�SRGREH�VYHWD�LVWUVNHJD�áORYHND�

(WQRORÊNH��GRPR]QDQVNH�LQ�ÊLUÊH�NXOWXURORÊNH�UD]SUD�
YH�� NL� QDP� Y� SULSUDYOMDOQL� ID]L� VOXÌLMR� ]D� REOLNRYDQMH
YSUDÊDQM�� NL� VH� VLFHU� IUD]HPRY� GRWLNDMR� OH� SRVUHGQR�� WM�
YSUDÊDQM� Y� ]YH]L� ]� ]XQDMMH]LNRYQR� VWYDUQRVWMR�� QDP
ODKNR�Y�ID]L�DQDOL]H�IUD]HRORÊNHJD�JUDGLYD�VOXÌLMR�ÊH�NRW
YLU� SRGDWNRY� ]D� QDWDQáQHMÊR� GRORáLWHY� SRPHQD� IUD]H�
PD����3RPHQ�]XQDMMH]LNRYQLK�YLURY�SUL�REOLNRYDQMX�JH�
VHOVNHJD� áODQND� Y� GLDOHNWRORÊNHP� VORYDURSLVMX� MH� QD
SRGODJL� SUHGKRGQLK� QDSRWNRY� ]D� VHVWDYR� QDUHáQLK� VOR�
YDUMHY� �QSU��6ORYDUMD� UXVNLK� QDURGQLK� JRYRURY� LSG��� SUL�
ND]DOD�ÌH�.��.HQGD�-HÌ�������������$YWRULFD�MH�L]SRVWDYL�
OD� MH� ]JRGRYLQVNR� DUKLYVNR� JUDGLYR�� LQ� VLFHU� WLVNDQR� LQ
URNRSLVQR�� SLVQH� L]GHONH� SRVDPH]QLK� QRVLOFHY� QDUHáLM
�GQHYQLNL� LQ� SLVPD��� L]ERU� GLDOHNWL]PRY� L]� GUXJRYUVWQLK
VORYDUMHY��XPHWQRVWQD��SXEOLFLVWLáQD��SUDNWLáQRVWURNRYQD
LQ� SUDNWLáQRVSRUD]XPHYDOQD� EHVHGLOD� Y� QDUHáMX� WHU� EH�
VHGMH�� NL� MH� ELOR� SUHGPHW� ]QDQVWYHQLK� GLVFLSOLQ� �]JRGR�
YLQH��HWQRORJLMH�LQ�FHOR�QDUDYRVORYQLK�YHG���SUDY�WDP����

,==,9,�=$�1$35(-

7DNR�NRW�YVDN�ÌLY�RUJDQL]HP��VH� WXGL� MH]LN��Y�RNYLUX
WHJD� SD� WXGL� IUD]HRORJLMD�� VSUHPLQMD�� GHO� MH� L]XPUH�� VH
DUKDL]LUD��GUXJL�VH�REOLNXMH�LQ�L]SRVRMD��NDU�MH�VDPR�HGHQ
RG�UD]ORJRY�]D�]ELUDQMH�IUD]HRORÊNHJD�JUDGLYD��6LVWHPD�
WLáQH�UD]LVNDYH�LQ�VWURNRYQD�REUDYQDYD�IUD]HPVNHJD�EOD�
JD� Y� QDUHáMLK� SD� EL� SROHJ� WHJD� GHMVWYD� RGNULOH� WXGL� ER�
JDVWYR� MH]LND�� GLQDPLNR� YDULDQWQRVWL� IUD]HPRY�� XWUGLOH
PHMR� Y� SULPHUMDYL� V� VWDQGDUGRP�� V� SRPRáMR� QDUHáQH
IUD]HRORJLMH� SD� EL� PRUGD� XJRWRYLOL� WXGL� JHQH]R� W�� L�
PRQRNRORNDELOQLK�VHVWDYLQ� �L]UD]� MH�SRY]HW�SR�.UÌLÊQLN�
����E��� WM�� L]UD]RY��NL� VH�GDQHV� VLFHU�SRMDYOMDMR� VDPR�Y
IUD]HPLK��QSU��SULWL�QD�NDQW����

�� 7XGL�QHNDWHUL�KUYDÊNL�DYWRUML��SULP��9DMV��=HáHYLß��������QDUHáQR�IUD]HRORJLMR�UD]XPHMR�NRW�IUD]HRORJLMR�R]NR�WHULWRULDOQHJD�REPRáMD�
NL�VH�ODKNR�RG�QDUHáMD�GR�QDUHáMD�UD]OLNXMH��YDQMR�SD�QH�VRGLMR�VSORÊQR�]QDQL�IUD]HPL��NL�VH�QDKDMDMR�Y�NQMLÌQHP�MH]LNX�

�� 3��:HLVV�������������Y�WHP�NRQWHNVWX�VLFHU�QD�GUXJHP�PHVWX�QDYDMD�IUD]HP� MHVWL�NR�SUL�%OHNDßL� V�SRPHQRP�
SUL�NRVLOX� MHVWL� MXKR�]D
JODYQR�MHGMR
��%OHNDßL�MH�KLÊQR�LPH���3UL�%OHNDáL�VR�GR�SULEOLÌQR�OHWD�������NR�MH�N�KLÊL�SULÊOD�PODMÊD�JRVSRGLQMD��SUL�NRVLOX�SRMHGOL�MXKR
]D�RVUHGQMR�MHGMR��QSU��]D�PHVRP��NURPSLUMHP�LQ�VRODWR�DOL�]D�SDODáLQNDPL��WRUHM�QH�QD�]DáHWNX�NRVLOD��NRW�MH�ELOR�Y�QDYDGL�GUXJRG�LQ�MH
GDQHV�SRYVRG�Y�.UDÊDK���SUDY�WDP��LQ�QD�SRGODJL�WHJD�SRXGDUMD�YORJR�WXGL�HWLPRORÊNLK�SRGDWNRY�Y�JHVOLK�QDUHáQHJD�VORYDUMD��QHNDWHUL
IUD]HPL�VR�QDPUHá�WHÌNR�UD]XPOMLYL�EUH]�WRYUVWQLK�SRGDWNRY�

�� +UYDÊND�MH]LNRVORYND�6��%RJRYLß��������������NL�Y�HQHP�RG�VYRMLK�áODQNRY�SRGDMD�SUHGORJ�SUHGVWDYLWYH�IUD]HPRY�Y�VSORÊQLK�QDUHáQLK
VORYDUMLK��]D�R]QDáHYDQMH�L]YLUQLK�IUD]HPRY��DOL�ORNDOL]PRY��SUHGODJD�R]QDNR� HWQRJUDI��IUD]���L]�áHVDU� ODKNR�VNOHSDPR��GD�MLK� WXGL�SR
QMHQHP�PQHQMX�QH�JUH�]DQHPDUMDWL�

�� %LVWYHQL�GHO�DQWURSRORJLMH��WM��QHSRVUHGQR�WHUHQVNR�GHOR��VH�Y]SRUHMD�]�GUXJLPL�UD]SRORÌOMLYLPL�YLUL�LQ�OLWHUDWXUR��2UHKRYHF����� �������
�� 3ULVSHYHN�R�HWQRORÊNLK�UD]LVNDYDK�NRW�GUXJRWQHP�YLUX�]D�GLDOHNWRORJD�DYWRULFD�VNOHQH�V�VSR]QDQMHP�R�]ODVWL�GRNXPHQWDFLMVNL�YUHGQRVWL

HWQRORÊNLK�L]VOHGNRY�]D�QDPHQH�GLDOHNWRORÊNLK�UD]LVNDY��NL�RSR]DUMDMR�QD�REVWRM�GRORáHQH�EHVHGH�R]��QMHQHJD�SURVWRUVNR�RPHMHQHJD
SRPHQD��WHU�R�QMLKRYL�XSRUDEQRVWL�SUL�VHVWDYL�SRVDPH]QLK�REPRáQLK�VHPD]LRORÊNLK�YSUDÊDOQLF��.HQGD�-HÌ������������

�� 1DM� QD� WHP�PHVWX� RSR]RULP� QD� SRPHQ� GLDOHNWRORJLMH� SUL� HWLPRORÊNLK� UD]LVNDYDK� IUD]HPRY�� 3ROMVNL� GLDOHNWRORJL� VR� QDPUHá� RGNU LOL
SRPHQ� OHNVHPD� ILOLS�� NL� QDVWRSD� NRW� VHVWDYLQD� IUD]HPD� Z\VNRF]\Ý� MDN� ILOLS� ]� NRQRSLL � �GREHVHGQR�� VNRáLWL� NRW� ILOLS� L]� NRQRSOMH�

QHQDGRPD�SRYHGDWL�QHNDM�QHXPQHJD
��.RW�SUDYL�$��%ëGNRZVND���.RSF]\N��QLKáH�QLNROL�QL�YHGHO��NDM�MH�WD� ILOLS��GRNOHU�QLVR�GLDOHNWRORJL
XJRWRYLOL��GD�ILOLS�QHNMH�SRPHQL�]DMHF��JUH�WRUHM�]D�QDUHáQL�IUD]HP�ORYVNHJD�DOL�NPHáNHJD�SRUHNOD���0RWLYDFLMD�MH�SULPHUMDYD�áORYHND�]
]DMFHP��NL�QDHQNUDW�QDUHGL�QHNDM�QHXPQHJD��L]�HOHNWURQVNH�NRUHVSRQGHQFH�]�$��%ëGNRZVNR���.RSF]\N��
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.DULQ�0$5&�%5$7,1$
8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWUH�RI�.RSHU��6,������.RSHU��*DULEDOGLMHYD��

H�PDLO��NDULQ�PDUF#]UV�XSU�VL

6800$5<

,Q� WKH� 6ORYHQH� DUHD�� SKUDVHRORJ\� DV� WDNLQJ� LQYHQWRU\� �L�H�� SUHSDULQJ� WKH� OLVW� DQG� SURYLGLQJ� WKH� H[SODQDWLRQ�� RI
LGLRPDWLF� SKUDVHV� RI� D� FHUWDLQ� ODQJXDJH� LV� D� UHODWLYHO\� QHZ� VXEMHFW� RI� UHVHDUFK� RQ� GLDOHFWV�� DWWUDFWLQJ� LQFUHDVLQJ
DWWHQWLRQ��:LWK�WKH�WKHRU\�RI�GLDOHFW�SKUDVHRORJ\�EHLQJ�IDLUO\�XQGHYHORSHG�LQ�6ORYHQH�OLQJXLVWLFV��LW�VHHPV�UHDVRQDEOH
WR� SXW� IRUZDUG� D� IHZ� PHWKRGRORJLFDO� SURSRVDOV� DQG� WR� SUHVHQW� RXU� ILHOGZRUN� H[SHULHQFH�� )LHOGZRUN� LV� WKH� PRVW
LPSRUWDQW� SDUW� RI� GLDOHFWRORJLVW
V� UHVHDUFK� DV� DOO� KLV�KHU� IXUWKHU� ZRUN� GHSHQGV� RI� WKH� PDWHULDO� FROOHFWHG�� LQ� RXU
UHVHDUFK�� WKH� EDVLF� PHWKRG� XVLQJ� D� �JXLGHG� TXHVWLRQQDLUH�� ZDV� FRPSOHPHQWHG� ZLWK� D� JXLGHG� FRQYHUVDWLRQ�� 2XU
PHWKRGRORJ\� WKXV� FRPELQHG� WKH� VHOHFWLRQ� RI� LGLRPDWLF� SKUDVHV� IURP� WH[WV� ZULWWHQ� LQ� VWDQGDUG� 6ORYHQH�� ILHOGZRUN
LQYROYLQJ� WKH�FROOHFWLRQ�RI�SKUDVHV�RQ� WKH�EDVLV�RI�D�TXHVWLRQQDLUH�� DQG�JXLGHG�FRQYHUVDWLRQV��*LYHQ� WKH� IDFW� WKDW
6ORYHQH�GLDOHFWRORJ\�KDV�QRW�\HW�GHYHORSHG�D�TXHVWLRQQDLUH� LQWHQGHG�H[FOXVLYHO\� IRU� UHVHDUFK�RQ�SKUDVHRORJ\��RXU
UHVHDUFK��FRQGXFWHG�LQ�6ORYHQH�,VWULD��FRQFHLYHG�D�TXHVWLRQQDLUH�E\�VHOHFWLQJ�LGLRPDWLF�SKUDVHV�IURP�6ORYHQH�ILFWLRQ
ZULWWHQ� LQ� ,VWULDQ� GLDOHFWV� DQG� IURP� ,VWULDQ� IRON� VRQJV�� 2XU� ILHOGZRUN� H[SHULHQFH� UHYHDOHG� WKDW� LW� LV� UHDVRQDEOH� WR
SUHSDUH�D�TXHVWLRQQDLUH�EDVHG�RQ�ILFWLRQ�ZULWWHQ�LQ�ORFDO�GLDOHFWV�IRU�HDFK�GLDOHFW�RU�DW�OHDVW�HDFK�UHJLRQDO�JURXS�RI
GLDOHFWV�DV�VXFK�D�TXHVWLRQQDLUH�FRXOG�SURYLGH�DQ�H[FHOOHQW�VWDUWLQJ�SRLQW�IRU�WKH�FROOHFWLRQ�RI�LGLRPDWLF�SKUDVHV�LQ�DOO
6ORYHQH�GLDOHFWV��7KH�XVH�RI�VXFK�D�TXHVWLRQQDLUH�QDPHO\�HQFRXUDJHG� WKH�LQIRUPDQWV� WR� WKLQN�RI� LGLRPDWLF�SKUDVHV
QRW�LQFOXGHG�LQ�RXU�OLVW��ZKLFK�UHVXOWHG�LQ�WKH�HQULFKPHQW�RI�WKH�OLVW��ZLWK�DVVRFLDWLRQV�EURXJKW�XS�E\�WKH�LQIRUPDQWV
VHUYLQJ�DV�WKH�LQWURGXFWLRQ�WR�JXLGHG�FRQYHUVDWLRQV��2XU�H[SHULHQFH�LQ�VHOHFWLQJ�WKH�LQIRUPDQWV��L�H��QDWLYH�VSHDNHUV
RI� ,VWULDQ�GLDOHFWV�� UHYHDOHG� WKDW�ZKDW�FRXQWV� LQ� WKH�FROOHFWLRQ�RI�GLDOHFW�SKUDVHV� LV�QRW�RQO\� WKH� LQIRUPDQWV
�RULJLQ�
DJH��JHQGHU��DXWRFKWKRQRXV�VWDWXV��OHQJWK�RI�UHVLGHQFH�LQ�WKH�DUHD�UHVHDUFKHG�DQG�VRFLDO�SRVLWLRQ��EXW�DERYH�DOO�WKH
VFRSH�RI�WKHLU�JHQHUDO�NQRZOHGJH��OLQJXLVWLF�VHQVLELOLW\�DQG�HORTXHQFH��ZLWK�WKH�ODWWHU�DIIHFWLQJ�WKH�LQIRUPDQWV
�XVH�RI
LGLRPDWLF� SKUDVHV� LQ� VSRNHQ� ODQJXDJH� DQG� LQIRUPDO� VLWXDWLRQV�� 7KH� NQRZOHGJH� DQG� XVH� RI� LGLRPDWLF� SKUDVHV�� LQ
SDUWLFXODU� WKRVH� FRPSULVLQJ� FXOWXUDO� LQIRUPDWLRQ�� PDNH� SDUW� RI� WKH� VR� FDOOHG� VSHDNHU
V� FXOWXUDO� DQG� OLQJXLVWLF
FRPSHWHQFH�� WKH� SRVVHVVLRQ� RI� ZKLFK� LV�� LQ� RXU� RSLQLRQ�� RI� YLWDO� LPSRUWDQFH� IRU� WKH� WUDQVPLVVLRQ� RI� GLDOHFW
SKUDVHRORJ\�

.H\�ZRUGV��'LDOHFWRORJ\��GLDOHFW�SKUDVHRORJ\��PHWKRG�RI�FROOHFWLQJ�LGLRPDWLF�SKUDVHV�XVHG�LQ�GLDOHFWV��JXLGHG
TXHVWLRQQDLUH�FRQFHSWLRQ��LQIRUPDQW�VHOHFWLRQ

9,5,�,1�/,7(5$785$

%UD]GH�V�WUPXQD����������*ODVLOR�ÊWXGLMVNHJD�NURÌND�%H�
VHGD�VORYHQVNH�LVWUH��/RSDU��.RSHU��/MXEOMDQD��&HQWHU�9L�
WD��$QGUDJRÊNL�FHQWHU�6ORYHQLMH��������
,VWUVNH�WHPH��������������/LVW�]D�VORYHQVNR�,VWUR��.RSHU�
9LWD�
)UDQFD��0���������������ÉDYULQVNH�]JRGEH��.RSHU��)RQ�
WDQD�
-DNRPLQ�� '�� �������� 1DUHáQL� VORYDU� 6Y�� $QWRQD� SUL
.RSUX��7UVW��ÉNHGHQMVNL�HWQRJUDIVNL�PX]HM�
0RUDWR��1���3DKRU��Æ����������0UDN�HQR�MXWUQMD��*ODVRYL
�����/MXEOMDQD��.PHáNL�JODV�

ÆWRN�9RMVND��1����������,VWUDQL�SUDYLMR��0DUH]LJH��VDPR�
]DORÌED�
ÆWRN�9RMVND��1����������7HJD�ÌLYHJD�YVH�WRNi��0DUH]LJH�
VDPR]DORÌED�
ÆWRN�9RMVND��1�� ��������0RMD�GHÊWUD� ,VWUD��R�QMHQLK� OMX�
GHK��OHSRWDK��SRVHEQRVWLK��0DUH]LJH��VDPR]DORÌED�
ÆWRN�9RMVND��1�� ��������$QWxQFL� Y� 3ULGYRUX�� ,VWUMiQL� QD
2EDOL��]JRGEH��KXPRUHVNH�LQ�LJULFH��0DUH]LJH��VDPR]D�
ORÌED�
7RPÇLÞ�� 0�� �������� 1Rá� MH� PRMD�� GDQ� MH� WYRM�� ,VWUVNH
ÊWRULMH��*ODVRYL�����/MXEOMDQD��.PHáNL�JODV�
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%HQHGLN��)����������9RGQLN�SR�]ELUNL�QDUHáQHJD�JUDGLYD
]D� 6ORYHQVNL� OLQJYLVWLáQL� DWODV� �6/$��� /MXEOMDQD�� =DORÌED
=QDQVWYHQRUD]LVNRYDOQL� FHQWHU� 6ORYHQVNH� DNDGHPLMH
]QDQRVWL�LQ�XPHWQRVWL�
%RJRYLÜ��6�� �������� )UD]HRORJLMD�X�áDNDYVNLP�GLMDOHNWR�
ORÊNLP� UMHáQLFLPD�� )OXPLQHQVLD�� áDVRSLV� ]D� ILORORÊND
LVWUDÌLYDQMD���������������5HND����������
&KDPEHUV�� -�� .��� 7UXGJLOO�� 3�� ��������� 'LDOHFWRORJ\�
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�
&RVVXWWD��5���&UHYDWLQ��)����������6ORYHQVNL�GLDOHNWRORÊNL
OHNVLNDOQL� DWODV� WUÌDÊNH� SRNUDMLQH� �6'/$�76��� 7UVW�� 8QL�
YHUVLWj�GHJOL�6WXGL�GL�7ULHVWH��6FXROD� VXSHULRUH�GL� OLQJXH
PRGHUQH�SHU�LQWHUSUHWL�H�WUDGXWWRUL�
&RVVXWWD��5���&UHYDWLQ��)����������6ORYHQVNL�GLDOHNWRORÊNL
OHNVLNDOQL� DWODV� VORYHQVNH� ,VWUH� �6'/$�6,��� .QMLÌQLFD�$Q�
QDOHV�0DMRUD��.RSHU��=DORÌED�$QQDOHV�
&RVVXWWD��5���&UHYDWLQ��)����������6ORYHQVNL�GLDOHNWRORÊNL
OHNVLNDOQL�DWODV�VORYHQVNH�,VWUH��6'/$�6,�,,���.QMLÌQLFD�$Q�
QDOHV�0DMRUD��.RSHU��=DORÌED�$QQDOHV�
'REURYRO
VNLM�� '��� 3LLUDLQHQ�� (�� �������� )LJXUDWLYH� /DQ�
JXDJH��&URVV�&XOWXUDO�DQG�&URVV�/LQJXLVWLF�3HUVSHFWLYHV�
(OVHYLHU�
*DQWDU�� 3�� �������� 6ORYHQVND� IUD]HRORJLMD� Y� GRVHGDQMLK
VORYDUMLK�JOHGH�QD�DNWXDOQD�VORYDURSLVQD�QDáHOD�� -H]LNR�
VORYQL�]DSLVNL����������������/MXEOMDQD����������
*DQWDU�� 3�� �������� 7HPHOMQH� SUYLQH� ]DVQRYH� IUD]HRORÊ�
NHJD�VORYDUMD��6ODYLVWLáQD�UHYLMD���������������/MXEOMDQD�
������
+DGDOLQ�� -�� �������� )RONORUQD� SULSRYHG� �� RG� SULSR�
YHGRYDOFD� N� EUDOFHP�� 7UDGLWLRQHV�� =ERUQLN� LQÊWLWXWD� ]D
VORYHQVNR�QDURGRSLVMH������/MXEOMDQD����������
+DUDODPERV��0���+ROERUQ��0����������6RFLRORJLMD��7HPH
LQ�SRJOHGL��/MXEOMDQD��'=6�
,YDQÞLÞ� .XWLQ�� %�� ��������'REHU� SULSRYHGRYDOHF� ]� ]RU�
QHJD�NRWD�SRVOXÊDOFD�LQ�UD]LVNRYDOFD��7UDGLWLRQHV��=ERU�
QLN� LQÊWLWXWD� ]D� VORYHQVNR� QDURGRSLVMH�� ���� /MXEOMDQD�
��������
,YDQÞLÞ� .XWLQ�� %�� �������� 5D]LVNRYDOQL� SRORÌDML� SUL
WHUHQVNHP�]ELUDQMX�SUR]QH�IRONORUH��7UDGLWLRQHV��=ERUQLN
LQÊWLWXWD� ]D� VORYHQVNR� QDURGRSLVMH�� ���� /MXEOMDQD�� ����
����
-DNRS��1����������7LSRORJLMD�REOLNRVORYQLK��VNODGHQMVNLK
LQ�SRPHQVNLK�]QDáLOQRVWL�VORYHQVNLK�SUDJPDWLáQLK�IUD]H�
PRY��'RNWRUVND�GLVHUWDFLMD��/MXEOMDQD��8QLYHU]D�Y�/MXE�
OMDQL��)LOR]RIVND�IDNXOWHWD�
-DNRS�� 1�� �������� 3UDJPDWLáQD� IUD]HRORJLMD�� /MXEOMDQD�
=DORÌED� =QDQVWYHQRUD]LVNRYDOQL� FHQWHU� 6ORYHQVNH
DNDGHPLMH�]QDQRVWL�LQ�XPHWQRVWL�
.DUQLÞDU�� /�� �������� 2ELUVNR� QDUHáMH� Y� OXáL� JUDÊNHJD
UD]LVNRYDOQHJD�SURMHNWD��6HGHPGHVHW�OHW�VORYHQVNH�VORYH�
QLVWLNH�� =ERURYDQMH� VODYLVWRY� RE� VWROHWQLFL� URMVWYD� )UDQD
5DPRYÊD��/MXEOMDQD�������/MXEOMDQD���������
.DUQLÞDU�� /�� �����D���ËLYDOL� Y� IUD]HRORJLML� NRURÊNLK� VOR�
YHQVNLK� QDUHáLM�� .ROHGDU�0RKRUMHYH� GUXÌEH� Y� &HORYFX�
���&HORYHF����������

.DUQLÞDU��/�� �����E���.RURÊND� QDUHáMD� NRW�PRVW� GR� VOR�
YHQVNHJD� NQMLÌQHJD� MH]LND�� -H]LN� LQ� VORYVWYR�� ���� �����
���������/MXEOMDQD����������
.HQGD�-HÉ��.����������(WQRORÊNH�UD]LVNDYH�NRW��GUXJRWQL�
YLU� Y� QDUHáQHP� VORYDURSLVMX�� 7UDGLWLRQHV�� =ERUQLN� LQÊWL�
WXWD�]D�VORYHQVNR�QDURGRSLVMH�����/MXEOMDQD��������
.HQGD�-HÉ�� .�� �������� &HUNOMDQVNR� QDUHáMH�� 7HRUHWLáQL
PRGHO�GLDOHNWRORÊNHJD�UD]LVNRYDQMD�QD�]JOHGX�EHVHGLÊáD
LQ�JODVRVORYMD��'RNWRUVND�GLVHUWDFLMD�� /MXEOMDQD��8QLYHU�
]D�Y�/MXEOMDQL��)LOR]RIVND�IDNXOWHWD��������
.HQGD�-HÉ�� .�� �������� 6ORYHQVND� GLDOHNWRORJLMD� Y� GUXJL
SRORYLFL� ���� VWROHWMD�� 9�� .ROHWQLN�� 0��� 6PROH�� 9��� 'LD�
KURQLMD� LQ� VLQKURQLMD� Y� GLDOHNWRORÊNLK� UD]LVNDYDK�� =RUD�
����0DULERU��6ODYLVWLáQR�GUXÊWYR�0DULERU��������
.UÉLÇQLN�� (�� ����������� )UD]HRORÊNR� JUDGLYR� Y� 6ORYDUMX
VORYHQVNHJD�NQMLÌQHJD�MH]LND��6ODYD�,,��������������/MXE�
OMDQD����������
.UÉLÇQLN�� (�� �����D��� )UD]HRORJLMD� Y� NUDWNL� SULSRYHGQL
SUR]L� GUXJH� SRORYLFH� ���� VWROHWMD�� =ERUQLN� SUHGDYDQM
;;;��6HPLQDUMD�VORYHQVNHJD�MH]LND��OLWHUDWXUH�LQ�NXOWXUH�
����/MXEOMDQD��������
.UÉLÇQLN��(�������E���6ORYHQVNL�JODJROVNL�IUD]HPL��RE�SUL�
PHUX� IUD]HPRY� JRYRUMHQMD��'RNWRUVND� GLVHUWDFLMD�� /MXE�
OMDQD��8QLYHU]D�Y�/MXEOMDQL��)LOR]RIVND�IDONXOWHWD�
.UÉLÇQLN�� (�� ��������1RUPD� Y� IUD]HRORJLML� LQ� RGVWRSL� RG
QMH�Y�EHVHGLOLK��6ODYLVWLáQD�UHYLMD���������������/MXEOMDQD�
��������
.UÉLÇQLN�� (�� �������� )UD]HRORÊND� VUHGVWYD� Y� YORJL� UD]�
NULYDQMD�GUXÌEHQLK�VSUHPHPE�PHG�OHWL������LQ�������9�
9LGRYLá�0XKD�� $��� 6ORYHQVNL� MH]LN� �1DMQRZV]H� G]LHMH
MH]\NxZ� VÈRZLDóVNLFK��� 2SROH�� 8QLZHUV\WHW� 2SROVNL�
,QVW\WXW�)LORORJLL�3ROVNLHM����������
.UÉLÇQLN�� (�� �������� )UD]HRORJLMD� Y� 6ORYHQVNHP� SUDYR�
SLVX� ������ 6ODYLVWLáQD� UHYLMD�� ���� ������ ��� /MXEOMDQD�
6ODYLVWLáQR�GUXÊWYR�6ORYHQLMH����������
.UÉLÇQLN��(����������)UD]HRORJLMD�Y�OXáL�NXOWXUH��9��6WDEHM�
0���9HáNXOWXUQRVW�Y�VORYHQVNHP�MH]LNX��OLWHUDWXUL� LQ�NXO�
WXUL��=ERUQLN�SUHGDYDQM�;/,��VHPLQDUMD�VORYHQVNHJD�MH]L�
ND��OLWHUDWXUH�LQ�NXOWXUH������/MXEOMDQD��������
.UÉLÇQLN�� (�� �������� 9LUL� ]D� NXOWXURORÊNR� LQWHUSUHWDFLMR
IUD]HRORÊNLK�HQRW��-H]LN�LQ�VORYVWYR���������/MXEOMDQD�����
���
/DNRII��*��� -RKQVRQ��0�� �������� 0HWDSKRU�ZH� /LYH� E\�
&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�
0DÞHN��'�� �������������1HND�SLWDQMD�R�GHILQLFLML� LGLR�
PDWVNLK�IUD]D��)LORORJLMD���������=DJUHE����������
0DÅHFNL�� 0�� ������ ��������� 6ODYHQVNL� JRYRUL� X� ,VWUL�
5LMHND��+UYDWVNR�ILORORÊNR�GUXÊWYR�
0DUF�%UDWLQD��.����������3RPHQ�IUD]HPRY�]�YLGLND�PHG�
NXOWXUQH� VSRUD]XPHYDOQH� ]PRÌQRVWL�� -H]LN� LQ� VORYVWYR�
�������������/MXEOMDQD��������
0DUF�%UDWLQD��.�������D���)UD]HRORJLMD�Y�YDVL�5DNLWRYHF�
9�� 5RÌDF� 'DURYHF�� 9��� 0HMH� LQ� NRQILQL�� .QMLÌQLFD� $Q�
QDOHV�0DMRUD��.RSHU��=DORÌED�$QQDOHV����������
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0DUF�%UDWLQD��.�������E���)UD]HRORJLMD�Y�VORYHQVNL� ,VWUL�
9�� -HVHQÊHN�� 0��� .QMLÌQR� LQ� QDUHáQR� EHVHGRVORYMH� VOR�
YHQVNHJD� MH]LND�� =RUD�� ����0DULERU�� 6ODYLVWLáQR� GUXÊWYR
0DULERU����������
0DUF�%UDWLQD�� .�� �������� ,]UDÌDQMH� QHJDWLYQLK� áXVWHY� Y
JRYRUX� YDVL� 3UHJDUD� Y� VORYHQVNL� ,VWUL� �SUDJPDWLáQL� IUD�
]HPL��� 9�� .ROHWQLN�� 0��� 6PROH�� 9��� 'LDKURQLMD� LQ� VLQ�
KURQLMD� Y� GLDOHNWRORÊNLK� UD]LVNDYDK�� =RUD�� ����0DULERU�
6ODYLVWLáQR�GUXÊWYR�0DULERU����������
0DUF�%UDWLQD��.�� �������� -H]LNRYQD�SRGRED� LVWUVNH�ÌHQ�
VNH��9��.UÌLÊQLN��(���(LVPDQQ��:���)UD]HRORJLMD�Y�MH]LNR�
VORYMX�LQ�GUXJLK�YHGDK��(XURSKUDV�6ORYHQLMD�������/MXE�
OMDQD�� )LOR]RIVND� )DNXOWHWD�� 2GGHOHN� ]D� VORYHQLVWLNR�
��������
0DUHVLÜ��-�� ��������2� MHGQRP�NDMNDYVNRP�IUD]HPX��6X�
YUHPHQD�OLQJYLVWLND���������=DJUHE����������
0DWHÇLÞ�� -�� �������� )UD]HRORJLMD� L�GLMDOHNWRORJLMD��+UYDW�
VNL�GLMDOHNWRORÊNL�]ERUQLN�����=DJUHE��������
0DXUHU� /DXVHJJHU��+�� ��������9LGHRGRNXPHQWDFLMD� QD�
UHáMD�� ,]NXÊQMH� LQ� VRFLROLQJYLVWLáQL� SUREOHPL� QD� WHUHQX
GYRMH]LáQH�.RURÊNH��9��0XUÊLá��5���5DPÊDN��0���5D]YRM
VORYHQVNH� HWQRORJLMH� RG� ÉWUHNOMD� LQ�0XUND� GR� VRGREQLK
HWQRORÊNLK�SUL]DGHYDQM��.QMLÌQLFD�*ODVQLND� 6ORYHQVNHJD
HWQRORÊNHJD�GUXÊWYD��/MXEOMDQD��6ORYHQVNR�HWQRORÊNR�GUX�
ÊWYR���=QDQVWYHQL�LQÊWLWXW�)LOR]RIVNH�IDNXOWHWH����������
0DXUHU� /DXVHJJHU�� +�� �������� $YGLRYL]XDOQD� GLDOHNWR�
ORJLMD� LQ� QMHQL� PHWRGRORÊNL� SULVWRSL�� 9�� .ROHWQLN�� 0��
6PROH��9���'LDKURQLMD�LQ�VLQKURQLMD�Y�GLDOHNWRORÊNLK�UD]�
LVNDYDK��=RUD������0DULERU��6ODYLVWLáQR�GUXÊWYR�0DULERU�
��������
0HQDF�0LKDOLÜ��0�� �������� )UD]HPL� V� QD]LYLPD� NXNDFD
X�KUYDWVNLP�JRYRULPD��5DVSUDYH� LQVWLWXWD�]D�KUYDWVNL� MH�
]LN�L�MH]LNRVORYOMH������=DJUHE����������
0HQDF�0LKDOLÜ��0�� ��������)UD]HRORJLMD�QRYRÊWRNDYVNLK
LNDYVNLK�JRYRUD�X�+UYDWVNRM� �V� UMHáQLNRP� IUD]HPD� L�]QD�
áHQMVNLP� ND]DORP� V� SRSLVRP� VLQRQLPQLK� IUD]HPD��� =D�
JUHE�� ,QVWLWXW� ]D� KUYDWVNL� MH]LN� L� MH]LNRVORYOMH� �� ÉNROVND
NQMLJD�
0HQDF�0LKDOLÜ�� 0��� 6PROH�� 9�� �������� ,QWHUQDFLRQDOQL
IUD]HPL� VD� VDVWDYQLFRP� XKR� X� KUYDWVNLP� L� VORYHQVNLP
GLMDOHNWQLP� VXVWDYLPD��9�� )LQN�$UVRYVNL��Ë���+UQMDN��$��
6ODYHQVND� IUD]HRORJLMD� L� SUDJPDWLND�� =DJUHE�� .QMLJUD�
��������
1RYDN�� )�� �������� =DSLVRYDQMH� EHVHGQHJD� ]DNODGD� JR�
YRUMHQHJD� MH]LND� SRVDPH]QLK� NUDMHY�� 7UDGLWLRQHV�� =ERU�
QLN� ,QÊWLWXWD� ]D� VORYHQVNR� QDURGRSLVMH�� ���� /MXEOMDQD�
������
2UHKRYHF�� 0�� �������� 9PHÊDYDQMH� Y� ÌLYOMHQMD� GUXJLK�
(WQRORJ��*ODVLOR�6ORYHQVNHJD�HWQRJUDIVNHJD�PX]HMD�����
/MXEOMDQD��������
2URÉHQ��0�� �������� 2GYLVQRVW� QDUHáQHJD� EHVHGLÊáD� LQ
QDáLQD�XSRYHGRYDQMD� �L]UDÌDQMD��RG�VSUHPLQMDMRáHJD�VH
QDáLQD� ÌLYOMHQMD�� 7UDGLWLRQHV�� =ERUQLN� ,QÊWLWXWD� ]D� VOR�
YHQVNR�QDURGRSLVMH������/MXEOMDQD��������

3HUÇLÞ��0�� �������� �(WQRORJD�SD�QH��DOL� �)UDQFNH� �SD��QL
YHá���(WQRORJ��*ODVLOR�6ORYHQVNHJD�HWQRJUDIVNHJD�PX]H�
MD������/MXEOMDQD��������
3HWHUPDQQ�� -�� �������� )UD]HRORJLMD� Y� 66.-� �,�,9��� 2E�
GREMD��6RGREQL�VORYHQVNL�MH]LN��NQMLÌHYQRVW�LQ�NXOWXUD����
/MXEOMDQD����������
3LLUDLQHQ��(�� ��������&RJQLWLYH��&XOWXUDO��DQG�3UDJPDWLF
$VSHFWV� RI� 'LDOHFWDO� 3KUDVHRORJ\�([HPSOLILHG� E\� WKH
/RZ�*HUPDQ� 'LDOHFW� �:HVWP�QVWHUOlQGLVFK��� 'LDOHFWR�
ORJLD� HW�*HROLQJXLVWLFD�� -RXUQDO� RI� ,QWHUQDWLRQDO� 6RFLHW\
IRU�'LDOHFWRORJ\�DQG�*HROLQJXLVWLFV������%HUOLQ��������
3RNODÞ��6�� ��������1HNDM� WHRUHWLáQLK� L]KRGLÊá�R�QDUHáQL
IUD]HRORJLML� LQ� QDUHáQLK� IUD]HPLK�� -H]LNRVORYQL� ]DSLVNL�
�������������/MXEOMDQD����������
5RÉDF� 'DURYHF�� 9�� �������� 0HWRGRORÊNL� LQ� WHRUHWLáQL
SUREOHPL� XVWQH� ]JRGRYLQH�� $FWD� +LVWULDH�� ���� ������ ��
.RSHU����������
6PROH��9����������)RONORULVW�PHG�SUHYDMDQMHP�LQ�]DSLVR�
YDQMHP�� 7UDGLWLRQHV�� =ERUQLN� ,QÊWLWXWD� ]D� VORYHQVNR� QD�
URGRSLVMH������/MXEOMDQD����������
6PROH�� 9�� �����D��� 3RPHQ� OHNVHPD� RNR� NRW� VHVWDYLQH
IUD]HPRY� Y� VORYHQVNHP� Y]KRGQRGROHQMVNHP� JRYRUX
ÉHQWUXSHUWD�� =ERUQLN�0DWLFH� 6USVNH� ]D� ILORORJLMX� L� OLQJ�
YLVWLNX������1RYL�VDG����������
6PROH��9�������E���9SUDÊDQMH�NYDOLILNDWRUMHY�Y�VORYHQVNLK
�IUD]HRORÊNLK��VORYDUMLK�NQMLÌQHJD�MH]LND�LQ�QDUHáLM��QD�SUL�
PHUX� IUD]HPRY� V�VHVWDYLQR� ULW��]DGQMLFD��]DGQMD�SODW���9�
.UÌLÊQLN�� (���(LVPDQQ��:��)UD]HRORJLMD� Y� MH]LNRVORYMX� LQ
GUXJLK�YHGDK��(XURSKUDV�6ORYHQLMD�������/MXEOMDQD��)LOR�
]RIVND�IDNXOWHWD��2GGHOHN�]D�VORYHQLVWLNR����������
6PROH��9�������D���+UYDÊNL�QRYRÊWRNDYVNL�LNDYVNL�LQ�VOR�
YHQVNL� Y]KRGQRGROHQMVNL� IUD]HPL� �� SRGREQRVWL� LQ� UD]�
OLNH��+UYDWVNL�GLMDOHNWRORÊNL�]ERUQLN������=DJUHE��������
6PROH��9�������E���*HROLQJYLVWLáQD�SUHGVWDYLWHY�L]EUDQLK
IUD]HPRY� V� VHVWDYLQR� URND� Y� VORYHQVNLK� QDUHáMLK�� 6ODYL�
VWLáQD�UHYLMD���������������/MXEOMDQD��������
6RN�� -�� ��������àXVWYD�Y�SULSRYHGLK�SULSRYHGRYDOFHY� LQ
SULSRYHGRYDON� V� .R]MDQVNHJD�� (WQRORJ�� *ODVLOR� 6ORYHQ�
VNHJD�HWQRJUDIVNHJD�PX]HMD������/MXEOMDQD���������
6WDQRQLN��0����������7HRUHWLáQL�RULV�VORYVWYHQH�IRONORUH�
/MXEOMDQD��=DORÌED�=QDQVWYHQRUD]LVNRYDOQHJD�FHQWUD�
6WDQRQLN��0�� �������� 5D]PHUMH�PHG� JRYRUMHQLP� LQ� ]D�
SLVDQLP�QD�SULPHUX�NQMLÌQH�]ELUNH�*ODVRYL��9��.UÌLÊQLN�
(��� $NWXDOL]DFLMD� MH]LNRYQR]YUVWQH� WHRULMH� QD� 6ORYHQ�
VNHP��àOHQLWHY� MH]LNRYQH� UHVQLáQRVWL��2EGREMD��0HWRGH
LQ�]YUVWL������/MXEOMDQD����������
7RSRULÇLÞ�� -�� �������� 6ORYHQVNR� QDUHáMHVORYMH�� 9�� 7RSR�
ULÊLá�� -��� 3RUWUHWL� �� UD]JOHGL� �� SUHVRMH�� .� ]JRGRYLQL� VOR�
YHQVNHJD� MH]LNRVORYMD��2E�����OHWQLFL� 7UXEDUMHYH� VPUWL�
0DULERU��=DORÌED�2E]RUMD����������
7UDPSXVFK�� 7�� �������� ËLYDOVND� IUD]HRORJLMD� Y� JRYRUX
YDVL� 'RE� SUL� 3OLEHUNX� QD� DYVWULMVNHP� .RURÊNHP�� 6OR�
YHQVNL�MH]LN���6ORYHQH�/LQJXLVWLF�6WXGLHV�����/MXEOMDQD��
/DZUHQFH��.DQVDV�����������
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7XUN��0����������3ULORJ�SURXáDYDQMD�áDNDYVNH� IUD]HROR�
JLMH��6XYUHPHQD�OLQJYLVWLND���������=DJUHE����������
7XUN��0����������)UD]HRORJLMD�NUáNLK�JRYRUD��9��/XNHÌLß�
,��� 7XUN�� 0��� *RYRUL� RWRND� .UND�� &ULNYHQLFD�� /LEHOOXV�
��������
9DMV�� 1��� =HÞHYLÜ�� 9�� �������� )UD]HRORJLMD� X� UMHáQLNX
KUYDWVNRJD� NDMNDYVNRJD� NQMLÌHYQRJ� MH]LND�� )LORORJLMD�
�������=DJUHE����������
9DMV�� 1��� ÈLF� )XFKV�� 0�� �������� 'HILQLFLMD� L� IUD]HP� X
MHGQRMH]LáQRP�UMHáQLNX��)LORORJLMD���������=DJUHE������
����
9XOLÜ�� 6��� 0DUHVLÜ�� -�� �������� )UD]HPL� X� UMHáQLFLPD
L]YRUQLK�áDNDYVNLK� L� L]YRUQLK�NDMNDYVNLK�JRYRUD��)LOROR�
JLMD���������=DJUHE����������
=XOMDQ� .XPDU�� '�� �������� 1DUHáQL� GLVNXU]�� /MXEOMDQD�
=DORÌED�=QDQVWYHQRUD]LVNRYDOQHJD�FHQWUD�

ÈHMQ�� $�� �������� *UDÊNL� OHNVLáQL� UD]LVNRYDOQL� SURMHNW� �
XUHVQLáHYDQMH� SUYHJD� GHOQHJD� FLOMD�� 9�� .ROHWQLN�� 0��
6PROH��9���'LDKURQLMD� LQ� VLQKURQLMD� Y� GLDOHNWRORÊNLK� UD�
]LVNDYDK��=RUD������0DULERU����������
:HLVV�� 3�� �������� 7HRULMD� LQ� SUDNVD� VORYHQVNHJD� QDUHá�
QHJD�VORYDURSLVMD��3ULPHU�JRYRURY�=DGUHáNH�GROLQH�PHG
*RUQMLP� *UDGRP� LQ� 1D]DUMDPL�� 'RNWRUVND� GLVHUWDFLMD�
/MXEOMDQD��8QLYHU]D�Y�/MXEOMDQL��)LOR]RIVND�IDNXOWHWD�
:HLVV��3�� �������� 6ORYDU�JRYRURY�=DGUHáNH�GROLQH�PHG
*RUQMLP� *UDGRP� LQ� 1D]DUMDPL�� /MXEOMDQD�� =DORÌED
=QDQVWYHQRUD]LVNRYDOQHJD�FHQWUD�
:HLVV�� 3�� �������� 2]QDáHYDQMH� Y� VORYHQVNLK� QDUHáQLK
VORYDUMLK��-H]LNRVORYQL�]DSLVNL�����/MXEOMDQD��������
:HLVV�� 3�� �������� %HVHGMH� QD� NROHVX� Y� �VORYHQVNHP�
QDUHáQHP� VORYDUMX� ]� HWLPRORJLMDPL�� 9�� .ROHWQLN�� 0��
6PROH��9���'LDKURQLMD�LQ�VLQKURQLMD�Y�GLDOHNWRORÊNLK�UD]�
LVNDYDK��=RUD������0DULERU��6ODYLVWLáQR�GUXÊWYR�0DULERU�
��������


