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9� SUYHP� GHOX� SULVSHYND� DYWRULFD� RE� L]LGX� GUXJH� NQMLJH� GLDOHNWRORÈNHJD� LVWUVNRVORYHQVNHJD� DWODVD� 6'/$�6,
RVYHWOMXMH� SRPHQ� UHJLRQDOQLK� OLQJYLVWLßQLK� DWODVRY� ]D� UD]YRM� VORYHQVNH� GLDOHNWRORJLMH�� 'UXJL� GHO� SULVSHYND� VH
RVUHGLQMD� QH� HWLPRORÈNR� UD]ßOHPER� URPDQVNLK� LQ� JHUPDQVNLK� L]SRVRMHQN�� NL� MLK� MH� DYWRULFD� Y� DWODVX� L]OXÈßLOD� L]
UD]GHOND��NL�REUDYQDYD�JR]GDUVWYR�LQ�SUHGHODYR�OHVD��1XMQRVWQH�LQ�SULORÊQRVWQH�L]SRVRMHQNH��VRSRPHQNH��L]SHOMDQNH
LQ�]ORÊHQNH�MDVQR�SRQD]DUMDMR�SRMDY�LQWHUIHUHQFH�Y�LVWUVNRVORYHQVNHP�QDUHßQHP�L]UD]MX�

.OMXÞQH�EHVHGH��6'/$�6,�,,��LVWUVNRVORYHQVNL�JRYRUL��SRMDY�LQWHUIHUHQFH��URPDQVNR�JHUPDQVNH�L]SRVRMHQNH
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1HOOD� SULPD� SDUWH� GHO� FRQWULEXWR� O
DXWULFH�� LQ� RFFDVLRQH� GHOOD� SXEEOLFD]LRQH� GHO� VHFRQGR� YROXPH� GHOO
DWODQWH
GLDOHWWRORJLFR� LVWULDQR� VORYHQR�6'/$�6,�� LOOXVWUD� LO� VLJQLILFDWR�GHJOL�DWODQWL� OLQJXLVWLFL� UHJLRQDOL� SHU� OR� VYLOXSSR�GHOOD
GLDOHWWRORJLD� VORYHQD�� /D� VHFRQGD� SDUWH� GHO� FRQWULEXWRè� LQFHQWUDWD� VXOO
DQDOLVL� HWLPRORJLFD� GHL� SUHVWLWL� URPDQ]L� H
JHUPDQLFL��HVWUDSRODWL�GDOO
DXWULFH�GDOOD�VH]LRQH�GHOO
DWODQWH�ULJXDUGDQWH�OD�VLOYLFROWXUD�H�OD�WUDVIRUPD]LRQH�GHO�OHJQR��,
SUHVWLWL� GL�QHFHVVLWà� H�TXHOOL� RFFDVLRQDOL�� L� VLQRQLPL�� L� GHULYDWL� H� L� FRPSRVWL� HYLGHQ]LDQR� FKLDUDPHQWH� LO� IHQRPHQR
GHOO
LQWHUIHUHQ]D�QHO�OHVVLFR�GLDOHWWDOH�LVWULDQR�VORYHQR�

3DUROH�FKLDYH��6'/$�6,�,,��OH�SDUODWH�LVWULDQH�VORYHQH��LO�IHQRPHQR�GHOO
LQWHUIHUHQ]D��SUHVWLWL�URPDQ]R�JHUPDQLFL
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1HL]SRGELWQR�GHMVWYR�MH��GD�MH�Y]QLN�OLQJYLVWLáQH�JHR�
JUDILMH�VSUHPHQLO�YVD�GRWHGDQMD�YLGHQMD�QD� MH]LNRVORYQR
VWURNR��*LOOLéURQRY� NDUWRJUDIVNL� SULND]� IUDQFRVNH� OHNVLNH
MH� LPHO� Y� QDVOHGQMLK� GHVHWOHWMLK� LQ� VWROHWMLK� QHÊWHWR� SR�
VQHPRYDOFHY�QD�HQL�VWUDQL�LQ�NULWLNRY�QD�GUXJL��7XGL�RáH
VORYHQVNH� GLDOHNWRORJLMH� )UDQ� 5DPRYÊ� VH� MH� ]DYHGDO
SRPHQD� OLQJYLVWLáQHJD� DWODVD� LQ� ]DQM� L]GHODO� WXGL� QDáUW�
NL�VL�JD�MH�7LQH�/RJDU�]DVWDYLO�NRW�ÌLYOMHQMVNR�QDORJR��WR�
GD� QMHJRYH� XUHVQLáLWYH�� ÌDO�� QL� GRáDNDO��9HOLNR� OHW� NDV�
QHMH� MH� SR� QMHJRYL� ]DPLVOL� L]LG� VORYHQVNLK� UHJLRQDOQLK
DWODVRY� 6'/$�7V� LQ� 6'/$�6,� JORERNR� ]DRUDO� OHGLQR� WU�
ÌDÊNH�LQ�LVWUVNRVORYHQVNH�OLQJYLVWLáQH�JHRJUDILMH��NL�MH�GD�
QHV�Y�SUDYHP�UD]PDKX�

9VDN� GRVOHM� L]GDQL� VORYHQVNL� UHJLRQDOQL� DWODV�� WDNR
SUYL�]D�WUÌDÊNL�.UDV�NRW�GDQDÊQML�]D�VORYHQVNR�,VWUR��MH�OH
RGSUWD� NQMLJD�� NL� RGSLUD� VORYHQVNL� LQ� URPDQVNL� GLDOHN�
WRORJLML�QRYH� UD]VHÌQRVWL�QH� VDPR�]D� UHNRQVWUXNFLMR�EH�
VHG��DPSDN�WXGL�]D�UHNRQVWUXNFLMR�MH]LNRYQH�SRGREH�RE�
UDYQDYDQHJD� REPRáMD�� $WODV� MH� YHURGRVWRMHQ� SRVQHWHN
VWDQMD�EHVHG�Y�GRORáHQHP�]JRGRYLQVNHP�WUHQXWNX��QL�SD
EUH]KLEHQ�� VDM� MH� RGYLVHQ� RG� SRWHND� UD]LVNDYH�� RG� XWH�
PHOMHQRVWL�YSUDÊDOQLFH��RG�LQIRUPDQWRYH�UD]JOHGDQRVWL�LQ
QMHJRYH� JRWRYRVWL� R]LURPD� QHJRWRYRVWL�� RG� SUHFL]QRVWL
]DSLVRYDOFD�LQ�ÊH�LQ�ÊH�EL� ODKNR�QDÊWHYDOD��,Q�YHQGDU�NR
]DáQHÊ� EUVNDWL� SR� QMHP�� WL� YVDND� NDUWD� UD]JULQMD� WDNR
MH]LNRYQR� ERJDVWYR�� WDNH� YáDVLK� QHVOXWHQH� JODVRVORYQH�
REOLNRVORYQH� LQ� VSORK� OHNVLNDOQH� EDUYLWRVWL�� NL� RGSLUDMR
SRW�Y�QRYH�MH]LNRVORYQH�XJRWRYLWYH��Y�RGNULYDQMH�YHGQR
QRYLK�MH]LNRYQLK�SODVWL�LQ�WLVWH�QDURGRYH�SUHWHNORVWL��NL�EL
ELOD�ÌH�]GDYQDM� L]EULVDQD��áH� MH�QH�EL� OLQJYLVWLáQH�NDUWH
L]WUJDOH�L]XPUWMX�LQ�SR]DEL��7XGL�6'/$�6,��NL� MH�SUYL�QD�
UHáQL� DWODV� VORYHQVNH� ,VWUH�� QDGDOMXMH� WUDGLFLMR� L]GDMDQMD
OLQJYLVWLáQLK�DWODVRY�Y�HYURSVNHP�SURVWRUX��1MHJRYR�ER�
JDWR� OHNVLNDOQR� JUDGLYR� L]SULáXMH� SRMDY� VORYDQVNR�UR�
PDQVNR�JHUPDQVNH� LQWHUIHUHQFH�� NL� VH� L]UDÌD� Y� QHQHK�
QHP� SUHSOHWDQMX� LVWUVNRVORYHQVNLK� L]SRVRMHQN� LQ� Y� OHN�
VLNDOQL�UD]VORMHQRVWL�LVWUVNRVORYHQVNHJD�L]UD]MD�

1DPHQ�SULáXMRáHJD�SULVSHYND�MH�L]�UD]GHOND�6'/$�6,
,,�� NL� REUDYQDYD� JR]GDUVWYR� LQ� SUHGHODYR� OHVD�� L]OXÊáLWL
YHáLQRPD� URPDQVNH� LQ� JHUPDQVNH� L]SRVRMHQNH�� 7XGL� Y
WHM�SDQRJL��NL�MR�VLFHU�SUHGYLGHYD�YSUDÊDOQLFD�$6/()��D�Y
VORYHQVNL�,VWUL�]DUDGL�JHRPRUIVNLK�]QDáLOQRVWL�QL�GRÌLYHOD
SUDYHJD� UD]PDKD�� VH� QDPUHá� L]� LVWUVNRVORYHQVNHJD� QD�
UHáQHJD�EHVHGMD�GD�UD]EUDWL�L]UHGQR�OHNVLNDOQR�ERJDVWYR�
3UL�HWLPRORÊNL�UD]áOHPEL�SUHY]HWLK�EHVHG�VH�SRVOXÌXMHP
WLSLáQH� HWLPRORÊNH� PHWRGH� ]� QDYDMDQMHP� L]SRVRMHQLK
L]UD]RY�LQ�UD]LVNRYDOQLK�WRáN�DWODVD��Y�NDWHULK�VR�WL�L]UD]L
L]SULáDQL��6OHGL�SULPHUMDYD�DQDOL]LUDQLK�L]UD]RY�]�XVWUH]�
QLPL��YHáLQRPD�LVWRSRPHQVNLPL��WHUPLQL�Y�VRVHGQMLK�JR�
YRULK�LQ�QDUHáMLK�]�QDYDMDQMHP�SRGDWNRY��NL�MLK�SULQDÊDMR
]ODVWL� GLDOHNWRORÊNL� VORYDUML�� LQ� ]DGQMHJD� L]YRUD� EHVHGH�
1HNDWHUH�L]SRVRMHQNH�L]SULáXMHMR�SRMDY�VLPELR]H�DYWRK�

WRQLK�LQ�SUHY]HWLK�L]UD]RY�Y�LVWL�UD]LVNRYDOQL�WRáNL��NDU�MH
UD]YLGQR�L]�SULPHUMDYH�HNVSUHVLYQRVWL�L]SRVRMHQN�V�SULVW�
QLPL� QDUHáQLPL� L]UD]L�� NL� QLPDMR� XVWUH]QHJD� HNVSUHVLY�
QHJD�QDERMD��3RVHEHM� MH� L]SRVWDYOMHQD� WXGL� VNXSLQD� W�� L�
QXMQRVWQLK� L]SRVRMHQN�� NL� YNOMXáXMH� VSHFLILáQH� WHUPLQH
EUH]�Y]SRUHGQLF�Y�REUDYQDYDQHP�JRYRUX�
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.DUWD������*R]GDU

.DUWD������2GPHY

.DUWD������-DUHN��NL�JD�L]GROEH�GHÌHYQLFD

.DUWD������/HVHQD�NR]D�]D�ÌDJDQMH

.DUWD������'HVND�����FP

.DUWD������'HVND���FP

.DUWD������'HVND���FP
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.DUWD������JR]GDU��VO����

0HGWHP� NR� Y]KRGQL� LQ� MXJRY]KRGQL� GHO� VORYHQVNH
,VWUH�L]UD]D�QH�SR]QD��REPRUVNL�GHO�VORYHQVNH�,VWUH�QDP�
UHá�QLPD�JR]GRY��� VH� Y� QRWUDQMHP�GHOX� RE� VORY�� QRYHM�
ÊHP� L]UD]X� �R]
GDU� SRMDYOMDMR� VRSRPHQNH� URPDQVNHJD�
JHUPDQVNHJD�LQ�FHOR�KUYDÊNHJD�L]YRUD�

���URPDQL]HP��3RPMDQ��
ERÈNtU����2VS��
ER
Á
ÈNtU�]�JOD�

VRVORYQLPD�LQDáLFDPD��2VS��'HNDQL��3RWRN��.XEHG��0D�
UH]LJH��
EXR

Á
ÈNtU����3RWRN��
EXR

Á
ÈNDU��SULP��PLOM��VORY���.R�

URÊFL�� 
EXRÈNtU� �6'/$�7V� ������ EL]�� ERVFDU� �'RPLQL�
�����������L]�LW��ERVFR�
JR]G
�

���URPDQL]HP��*UDáLÊáH��YtUG
MDQ��SULP��WUÌ��LW��LQ�LVWU�
LW�� �.RSHU��JXDUGLDQ� 
áXYDM
�� L]� LVWRSRPHQVNHJD� LW��JXDU�
GLDQR��5RVDPDQL�������������

��� URPDQL]HP� �%HOYHGXU�� 
OX�DU� 
FDUGXHOLV� VSLQXV
�
SULP��LVWU��LW���.RSHU��LQ�PXJOL]��OXJDU��WUÌ��LW��OXJDUR��'R�
ULD�� 1ROLDQL�� ������ ����� 5RVDPDQL�� ������ ������ 2UQL�
WRQLP��NL�MH�WLSLáQD�EHQHÊND�REOLND��'RULD�Y�SUHQHVHQHP
SRPHQX�QDYDMD�NRW�R]QDNR�$YVWULMFD�R]��JR]GDUMD��NL� MR
]DVOHGLPR�WXGL�QD�LVWUNRVORYHQVNHP�REPRáMX�

��� JHUPDQL]HP� �3UHJDUD�� 
IHÈQDU� �� �+UDVWRYOMH�� 
IHÈW�
QHU��L]�Q��)yUVWHU�
JR]GQL�áXYDM��JR]GDU
��MH�Y�SULPHUMDYL�V
VRSRPHQNR��R]
GDU�VWDUHMÊL�L]UD]�LQ�QHGYRPQR�SRYH]DQ
]�DYVWULMVNR�SUHWHNORVWMR�LQ�ÌHOH]QLÊNR�SRYH]DYR�WHK�LVWU�
VNLK�YDVL�

���KUY��L]SRVRMHQND��6RáHUJD��ÈX
PDU��SULP��WXGL�È{PD

JR]G
� �(66-� ,9�������.DUQLáDU�������������� MH� RE� VRSR�
PHQNL� �R]
GDU� QRYHMÊL� L]UD]� ]� ]DQLPLYLP� DNFHQWVNLP
SUHPLNRP�

.DUWD������RGPHY��VO����

9HáML� GHO� VORYHQVNH� ,VWUH� NULMH�� ]� UD]OLáQLPL� JODVR�
VORYQLPL�YDULDQWDPL��JODJROVND�REOLND�]D����RVHER�HGQLQH
UtÈSRQ
GDYD�� GREHVHGQR� 
RGJRYDUMD
�� NL� MH� VLFHU� URPDQ�
VNHJD� L]YRUD� �SULP�� LW�� ULVSRQGHUH� 
RGJRYRULWL�� RGJR�
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YDUMDWL
���WRGD�]�GRGDWNRP�VORY��JODJROVNH�SULSRQH�]�RE�
OLNRVORYQHJD� YLGLND� SULODJRMHQD� VWUXNWXUL� LVWUVNRVORYHQ�
VNLK�JRYRURY�

.DUWD������MDUHN��NL�JD�L]GROEH�GHÉHYQLFD��VO����

.DUWD� MH� WLSLáHQ�SULPHU� L]UHGQH� LVWUVNRVORYHQVNH� OHN�
VLNDOQH� EDUYLWRVWL�� VORYDQVNL� OHNVLNDOQL� IRQG� MH� QDPUHá
]DVWRSDQ�V� WHUPLQL� �àUQL�.DO�� 
MDUtN�� �+UDVWRYOMH�� 
UD]�R

Á
U�

�%HOYHGXU��
MRUDN��NL�MH�KUY��L]YRUD���6RáHUJD��Ê
OH
Á
S���3DG�

QD�� VW
U\�D�� �3RWRN�� Ê
OLH
Á
S� �� ÊOH
ELQ½�� URPDQVNR� LQWHUIH�

UHQFR�SD�L]SULáXMHMR�QDVOHGQMH�L]SRVRMHQNH�
��� �0DOLMD�� *DÌRQ�� 3RPMDQ�� It
VDX

Ù
� �� �'HNDQL�� *UD�

áLÊáH�� It
V½X
Ù
� �� �'HNDQL�� %RUÊW�� .UNDYáH�� ID
VDX

Ù
� �� �0DUH�

]LJH�� 3UHJDUD�� ID
V½X
Ù
�� SULP�� WXGL� PLOM�� VORY�� �.RURÊFL�

It
VDX
Ù
� �6'/$�7V� ������ NDU� MH� L]SRVRMHQR� L]� LVWRSR�

PHQVNHJD�LVWU��LW��IRVVDO��5RVDPDQL��������������NL�MH�WXGL
WUÌ��LW��LQ�EL]M��L]UD]��'RULD��1ROLDQL�������������'RPLQL�
�����������5RVDPDQL�������������

���URPDQL]HP��2VS��.XEHG��6RáHUJD��Nt
QDX
Ù
����0RY�

UDÌ�� ND
QDX
Ù
� �� �7UHEHÊH��ND
Q½X

Ù
�� NL�PX� XVWUH]D� WXGL� LVWR�

SRPHQVNR� NUDÊ�� Nt
QDX
Ù
� �6'/$�7V� ����� R]�� VORY�� NDQDO


SUHNRS��YRGQL�MDUHN
��MH�GDQHV�HYURSVND�NXOWXUQD�EHVHGD
L]�ODW��FDQ�Q�ÔOLV��(66-�,,������

���URPDQVND�LQWHUIHUHQFD�MH�L]UD]LWD�Y�.UNDYáDK��NMHU
MH�SROHJ�ÌH�REUDYQDYDQHJD� URPDQL]PD� ID
VDX

Ù
� L]SULáDQD

VRSRPHQND�� SUDY� WDNR� URPDQVNHJD� L]YRUD�� W
UH
Á
V½�� NL� MR

ODKNR�Y]SRUHMDPR� WXGL� V� IXUO�� WUHVVD� 
SUHáQL�SDV
� LQ� IXUO�
LQI�� WUHVVj� 
XWUGLWL�SRáH]
� �3LURQD�������������G����NL�PX
XVWUH]D�LVWRSRPHQVNR�WUÌ��LW��LQ�LVWU��LW��WUHVDU��'RULD��1R�
OLDQL�������������

��� L]ROLUDQ� URPDQL]HP� MH� Y� .RÊWDERQL� WURQ
ELQ�� SUH�
Y]HW� L]� LVWU�� LW�� WRPELQ� �� WURPELQ� 
SRNURY� RGWRáQHJD�ND�
QDOD��FHVWQL� MDUHN
� �5RVDPDQL���������������NL�JD�]DVOH�
GLPR�WXGL�QD�.UDVX��SULP��LVWRSRPHQVNR�NULÊ��WURQ
ELQ��NL
MH�WXGL�PLNURWRSRQLP��

.DUWD������OHVHQD�NR]D�]D�ÉDJDQMH��VO����

'D� VHJDQMH� SR� URPDQVNL� L]SRVRMHQNL� YHáNUDW� QH
L]YLUD�L]�QXMQRVWQLK�UD]ORJRY��NRW�VH�WR�GRJDMD�Y�SULPHUX
SRPDQMNDQMD� XVWUH]QHJD� L]UD]D� Y� ODVWQHP� JRYRUX�� SDá
SD�GD�JUH� WR�SULSLVDWL�GRORáHQHPX�JRYRUQHPX�SRORÌDMX
R]�� SRWUHEL� SR� YHáMHP�HNVSUHVLYQHP�QDERMX�� NL� JD� LPD
L]SRVRMHQND� Y� SULPHUMDYL� V� SULVWQLP� QDUHáQLP� L]UD]RP�
MH�GRND]� VRREVWRM�R]�� VLPELR]D�DYWRKWRQLK� LQ� SUHY]HWLK
WHUPLQRY� Y� LVWL� UD]LVNRYDOQL� WRáNL�� 7DN� SULPHU� L]SULáXMH
NDUWD������Y�.XEHGX�SROHJ�VORY��L]UD]D�
NX

Ù
kñ�]DVOHGLPR

URPDQVNR�VRSRPHQNR�NtYt
OH
Á
W��NL�MR�ODKNR�Y]SRUHMDPR�]

LVWRSRPHQVNLP�WUÌ��LW��LQ�LVWU��LW��FDYDOHWR��'RULD��1ROLDQL�
������ ����� 5RVDPDQL�� ������ ����� WHU� IXUO��� EL]M�� LQ
PXJOL]��FDYDOoW� �3LURQD�� ������ ����� =XGLQL�� ������ ����
3UDY� WDNR� MH�Y�3DGQL��SROHJ� VORY�� L]UD]D�NR
ELOFD��Y� UDEL
LVWRSRPHQVNL�URPDQL]HP�NtYt
OH

Á
WD��Y�NDWHUHP�MH�UD]YLG�

QD�PHWDSOD]PD�SUHM�QDYHGHQHJD�NtYt
OH
Á
W�

.DUWH����������������NL�R]QDáXMHMR�GHVNH�����FP���
FP� R]�� �� FP�� VR� NODVLáHQ� SULPHU� W�� L�� QXMQRVWQLK� L]SR�
VRMHQN��*UH�QDPUHá�]D�VSHFLILáQH�WHKQLáQH�WHUPLQH��SUH�
Y]HWH� L]� URPDQVNHJD� RNROMD�� NL� VLQWHWLáQR� LQ� XáLQNRYLWR
QDGRPHÊáDMR� RSLVQH� UD]ODJH�� NDWHULK� VH� SRVOXÌXMHMR
LVWUVNRVORYHQVNL�JRYRUFL�]D�R]QDNR�LVWLK�SUHGPHWRY�

.DUWD������GHVND���FP��VO����

5RPDQVNR�LQWHUIHUHQFR�RGUDÌDMR�QDVOHGQML�L]UD]L�
���LVWU��VORY���3RWRN��
SRQWH����6RáHUJD��
SR

Á
QWH����0DUH�

]LJH��
SXR
Á
QWH��SUHY]HWR�L]�LVWRSRPHQVNHJD�WUÌ��LW�� LQ�LVWU�

LW��SRQWH��5RVDPDQL�������������
��� LVWU�� VORY�� �*DÌRQ�� 3DGQD�� 
X

Ù
tQßtUFD� ]� JODVRVORY�

QLPL�LQDáLFDPL�
X
Ù
RQßtUFD�Y�3RPMDQX��
XQßtUF½�Y�.UNDY�

áDK�� 
YR
Á
QÝtUFD�Y�7UHEHÊDK� LQ� 
R

Á
QßDULFD�Y�3UHJDUL��SULP�

WXGL� VORY��XQßD� 
XWHÌQD�PHUD
�� MH� L]YRUQR� URPDQVNR�� ,]�
SRVRMHQR�MH�QDPUHá�L]�LW���XáHQR��|QFLD����OMXGVNR��wQFLD�
WR�SD� L]� ODW��XQFLD� 
GYDQDMVWLQD�FHORWH
� ]�GRGDWNRP� VOR�
YHQVNH�VDPRVWDOQLÊNH�SULSRQH��(66-�,9�����G���

��� LVWU�� VORY�� �%RUÊW�� WUL
NX
Ù
DWtUFD� MH� ]ORÌHQND�� NDWHUH

SUYD�VHVWDYLQD� MH�VORY��ÊWHYQLN� WUL��GUXJD�SD� URPDQVNHJD
L]YRUD� ��� LW�� TXDUWR� 
áHWUW�� áHWUWLQD
�� ]� GRGDWNRP� VORY�
VDPRVWDOQLÊNH�SULSRQH�

.DUWD������GHVND���FP��VO����

3ROHJ� ÌH� QDYHGHQHJD� URPDQL]PD� ¡SRQWH� SULQDÊD
NDUWD�����QMHJRYR�L]SHOMDQNR��2VS��StQWH¢ÊHO��SULP��WXGL
NUDÊ��SRQWL
ÊHO� �6'/$�7V������������NL� MH� VSUHMHWD� L]� WUÌ�
LW�� �WXGL�EL]M���SRQWL"éO� 
PRVWLáHN
� �'RULD��1ROLDQL�� �����
�����'RPLQL��������������5RPDQVNR�SULVRWQRVW�SRWUMXMH
WXGL� URPDQL]HP�SO�� WUD¢YH

Á
WL�Y� 6RáHUJL�� SUHY]HW� L]� WUÌ�� LW�

GHP��WUDYHWR�
WUDPLá
��5RVDPDQL���������������.RW�GRND]
L]UHGQH� UD]VORMHQRVWL� LVWUVNRVORYHQVNHJD� EHVHGMD� QDYD�
MDP�ÊH�GYD�JHUPDQL]PD�QD�LVWL�NDUWL��LVWU��VORY���àUQL�.DO�

GLOD��SULP��NUDÊ��LQ�VORY��GLOD�
GHVND
��L]�EDY��DYVWU��'LHOH
�6WULHGWHU�7HPSV��������������LQ�LVWU��VORY���6RáHUJD��GHP�
W¢UDPLß�� NL� MH� Y� SRPHQX� 
SRPRÌQL� WUDP
� VLFHU� VSORÊQR�
VORYHQVNR��D�JHUPDQVNHJD� L]YRUD�� L]� VUYQ�� WUºP� �(66-� ,9
�����6WULHGWHU�7HPSV�������������

.DUWD������GHVND�����FP��VO����

1D�WHM�NDUWL��SROHJ�ÌH�UD]áOHQMHQLK�L]SRVRMHQN��]DVOH�
GLPR� GREUR� ]DVWRSDQ� URPDQL]HP� �+UDVWRYOMH�� ÈNX
UHWD�
SULP�� WXGL�NUDÊ�� �=JRQLN��ÈNX
UHWD� �6'/$�7V������� �� �0D�
OLMD��ÈNX
UH

Á
WD� �� �.UNDYáH��ÈNX
UH

Á
W½��SUHWYRUMHQ��SUHN�PHWD�

SOD]PH��Y�àUQHP�.DOX�Y�PDVNXOLQL]LUDQR�REOLNR�ÈNX
UH
Á
W�

SROHJ� QMHJRYH� JODVRVORYQH� LQDáLFH� ÈNR
UH
Á
WD�� NL� MH� L]SUL�

áDQD�Y�*DÌRQX��3RPMDQX� LQ�3UHJDUL��9VH� L]SRVRMHQR� L]
WUÌ��LW��LQ�LVWU��LW��VFXUHWD�
GHÊáLFD
��'RULD��1ROLDQL�������
�����5RVDPDQL�������������
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6./(3

,]SRVRMHQR� LVWUVNRVORYHQVNR� EHVHGMH�� NL� VHP� JD� UD]�
áOHQLOD�Y� WHP�SULVSHYNX��QL� L]UD]� ÊLENRVWL� MH]LND��DPSDN
OH� RGUD]� QMHJRYH� ÌLYRVWL�� (YLGHQWLUDQMH� L]SRVRMHQHJD
LVWUVNRVORYHQVNHJD� OHNVLNDOQHJD� IRQGD� MH� OH� VUHGVWYR� ]D
]DQHVOMLYHMÊH�LQ�SRSROQHMÊH�SR]QDYDQMH�GRPDáHJD�JRYR�
UD��=DWR�MH�QDUHáQR�JUDGLYR��NL�JD�QXGL�DWODV�6'/$�6,��OH
RVQRYD�]D�YVH�ERGRáH�QDGJUDGQMH� LVWUVNRVORYHQVNLK�QD�
UHáQLK� UD]LVNDY��NL�ERGR�YVDNRNUDW�Y�RGNULYDQMX� LQWHUIH�
UHQáQLK� SRMDYRY� LQ� YHáSODVWQRVWL� LVWUVNRVORYHQVNHJD� L]�
UD]MD�QD�QRYR�]DULVDOH�MH]LNRYQR�SRGRER�VORYHQVNH�,VWUH�

1DVORY� SULVSHYND� QL� QDNOMXáHQ�� WXGL� UHJLRQDOQL� OLQJ�
YLVWLáQL�DWODV�MH�ODKNR�SUDYD�HWLPRORÊND�GHODYQLFD��Y�ND�
WHUL�VH�MH]LNRVORYFX�RE�UD]áOHPEL�YVDNH�OLQJYLVWLáQH�NDUWH
RGSLUDMR�QRYH�MH]LNRYQH�UD]VHÌQRVWL�REUDYQDYDQHJD�RE�
PRáMD�

.5$-Æ$9(

EDY��DYVWU�� EDYDUVNR�DYVWULMVNR
EL]�� EL]MDÊNR
G�� GDOMH
GHP�� GHPLQXWLY�QR�
IXUO�� IXUODQVNR
KUY�� KUYDÊNR
LQI�� LQILQLWLY
LVWU��LW�� LVWUVNRLWDOLMDQVNR
LW�� LWDOLMDQVNR
NUDÊ�� NUDÊNR
NULÊ�� NULÊNR
PLOM��VORY� PLOMVNRVORYHQVNR
PXJOL]� PXJOL]DQVNR
Q�� QHPÊNR
SO�� SOXUDO
SULP�� SULPHUMDM
VORY�� VORYHQVNR
W��L�� WDNR�LPHQRYDQL
WUÌ��LW�� WUÌDÊNRLWDOLMDQVNR

)520�7+(�(7<02/2*,&$/�:25.6+23�6'/$�6,��$7�7+(�38%/,&$7,21�2)�6'/$�6,�,,�

5DGD�&266877$
8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWUH�RI�.RSHU��6,������.RSHU��*DULEDOGLMHYD��

8QLYHUVLW\�RI�3ULPRUVND��)DFXOW\�RI�+XPDQLWLHV�.RSHU��6,������.RSHU��7LWRY�WUJ��
H�PDLO��UDGD�FRVVXWWD#]UV�NS�VL

6800$5<

7KH�SXEOLFDWLRQ�RI�WKH�VHFRQG�YROXPH�RI�6ORYHQVNL�GLDOHNWRORÈNL�OHNVLNDOQL�DWODV�VORYHQVNH�,VWUH�>6ORYHQH�/H[LFDO
'LDOHFWRORJLFDO�$WODV�RI�6ORYHQH� ,VWULD@� �6'/$�6,� ,,�� SUHVHQWV� WKH�DXWKRU�RI� WKLV� FRQWULEXWLRQ�ZLWK�DQ� RSSRUWXQLW\� WR
DQVZHU� D� IHZ�TXHVWLRQV� WKDW� DULVH� DW� WKH� FRPSOHWLRQ� RI� VXFK� D� FRPSUHKHQVLYH� DQG� ORQJ�WHUP� SURMHFW�� 7KH� GLDOHFW
PDWHULDO� RI� 6ORYHQH� ,VWULD�� FROOHFWHG� E\� PHDQV� RI� ILHOG� ZRUN� DQG� EDVHG� XSRQ� WKH� TXHVWLRQQDLUH� RI� WKH� UHJLRQDO
OLQJXLVWLF� DWODV� RI� )ULXOL� �$6/()�� DQG� WKHQ� FDUWRJUDSKLFDOO\� SUHVHQWHG�� RSHQV� XS� QHZ� GLPHQVLRQV� IRU� 6ORYHQH� DQG
5RPDQFH�GLDOHFWRORJ\��IRU�LW�SURYLGHV�D�SODWIRUP�IRU�IXUWKHU�VWXGLHV�LQ�WKLV�DUHD�

,Q�LWV�HVVHQFH��WKH�$WODV�LV�QR�PRUH�WKDQ�DQ�RSHQ�ERRN�FDOOLQJ�IRU�SKRQHWLF��PRUSKRORJLFDO��VHPDQWLF�DQG��DERYH
DOO��OH[LFDO�VWXGLHV�WR�GHULYH�IURP�LW�DQG�GUDZ�D�QHZ��VFLHQWLILFDOO\�EDVHG��OLQJXLVWLF�SRUWUDLW�RI�6ORYHQH�,VWULD��$�XQLTXH
RSSRUWXQLW\�LV�RIIHUHG�WR�WKH�HW\PRORJLVW�LQ�SDUWLFXODU��ZKR�E\�UHFRQVWUXFWLQJ�ZRUG�RULJLQV�FDQ�DQDO\VH�DQG�UHFRUG�WKH
GLYHUVLW\�RI�,VWULDQ�GLDOHFWV��8VLQJ�FRQFUHWH�H[DPSOHV�H[WUDFWHG�IURP�WKH�VHFWLRQ�RI�WKH�$WODV�GHDOLQJ�ZLWK�IRUHVWU\�DQG
ZRRG�SURFHVVLQJ��WKH�DXWKRU�DWWHPSWV�WR�LOOXVWUDWH�WKH�SKHQRPHQRQ�RI�LQWHUIHUHQFH�IURP�WKH�YLHZSRLQW�RI�QHFHVVLW\�
DQG�RFFDVLRQ�EDVHG�ORDQZRUGV��V\QRQ\PV��GHULYDWLYHV�DQG�FRPSRXQGV�VKH�FDPH�DFURVV�ZKHQ�JOHDQLQJ�WKURXJK�WKH
,VWULDQ�6ORYHQH�$WODV�6'/$�6,�,,�

.H\�ZRUGV��6'/$�6,�,,��,VWULDQ�6ORYHQH�GLDOHFWV��SKHQRPHQRQ�RI�LQWHUIHUHQFH��5RPDQFH�*HUPDQLF�ORDQZRUGV
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(66-���%H]ODM��)������������������������������(WLPR�
ORÊNL�VORYDU�VORYHQVNHJD�MH]LND���,�9���/MXEOMDQD��6$=8�
6'/$�6,� �� &RVVXWWD�� 5��� &UHYDWLQ�� )�� ������������� 6OR�
YHQVNL� GLDOHNWRORÊNL� OHNVLNDOQL� DWODV� VORYHQVNH� ,VWUH� ,�,,�
.RSHU��=DORÌED�$QQDOHV�
6'/$�76� �� &RVVXWWD�� 5�� �������� 6ORYHQVNL� GLDOHNWRORÊNL
OHNVLNDOQL� DWODV� 7UÌDÊNH� SRNUDMLQH�� 7UVW��8QLYHUVLWj� GHJOL
6WXGL�GL�7ULHVWH��6ODYLFD�7HUJHVWLQD�

'RPLQL��6����������9RFDERODULR�IUDVHRORJLFR�GHO�GLDOHWWR

ELVLjF
��%RORJQD��&DSSHOOL�(GLWRUH�
'RULD�� 0��� 1ROLDQL�� &�� �������� *UDQGH� GL]LRQDULR� GHO
GLDOHWWR�WULHVWLQR��7ULHVWH��,O�PHULGLDQR�
.DUQLÞDU�� /�� �������� 'HU� 2ELU�'LDOHNW� LQ� .äUWQHQ�� 'LH
0XQGDUW� YRQ� (EULDFK�2ELUVNR��:LHQ��9HUODJ� GHU�gVWHU�
UHLFKLVFKHQ�$NDGHPLH�GHU�:LVVHQVFKDIWHQ�
3LURQD�� *�� �������� ,O� QXRYR� 3LURQD�� 9RFDERODULR� IULX�
ODQR��8GLQH��6RFLHWj�)LORORJLFD�)ULXODQD�
5RVDPDQL��(����������9RFDERODULR�JLXOLDQR��7ULHVWH��/LQW�
6WULHGWHU�7HPSV�� +�� �������� 'HXWVFKH� /HKQZ{UWHU� LP
6ORYHQLVFKHQ��:LHVEDGHQ��+DUUDVVRZLW]�
=XGLQL�� '�� �������� 'L]LRQDULR� GHO� GLDOHWWR� PXJOLVDQR�
8GLQH��&DVDPDVVLPD�


