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9�þODQNX�SUHGVWDYOMDPR�PHGQDURGQL�SURMHNW�64(/��6SRNHQ
4XHULHV� LQ� (XURSHDQ� /DQJXDJHV�� LQ� SRVHEHM� RSLVXMHPR
GRVHåNH�UD]LVNRYDOQH�VNXSLQH�QD�)DNXOWHWL�]D�HOHNWURWHKQLNR
Y� RNYLUX� WHJD� SURMHNWD�� 7R� VR�� SRVHEQH� SRGDWNRYQH� ]ELUNH
VORYHQVNHJD�JRYRUD� LQ�EHVHGLO��XGHMDQMHQMH� UD]SR]QDYDOQLND
WHNRþHJD� VORYHQVNHJD� JRYRUD�� SRPHQVND� DQDOL]D� JRYRUQLK
VSRURþLO� LQ� VLVWHP� ]D� VDPRGHMQR� WYRUMHQMH� VORYHQVNHJD
JRYRUD�

$%675$&7

,Q� WKH� SDSHU� ZH� SUHVHQW� WKH� 64(/� �6SRNHQ� 4XHULHV� LQ
(XURSHDQ�/DQJXDJHV��SURMHFW�DQG�RXWOLQH� WKH�ZRUN�GRQH�E\
WKH� 6SHHFK� 5HFRJQLWLRQ� *URXS� DW� WKH� )DFXOW\� RI� (OHFWULFDO
(QJLQHHULQJ�� HVSHFLDOO\� RQ� 6ORYHQLDQ� VSHHFK� FRUSRUD�
UHDOLVDWLRQ� RI� D� 6ORYHQLDQ� FRQWLQXRXV� VSHHFK� UHFRJQLVHU�
VHPDQWLF�DQDO\VLV�RI�VSRNHQ�PHVVDJHV�DQG�6ORYHQLDQ�WH[W�WR�
VSHHFK�V\QWKHVLV�

�� 892'

*RYRU�MH�QDMEROM�RELþDMHQ� LQ�QDUDYHQ�QDþLQ�VSRUD]XPHYDQMD
PHG� OMXGPL�� =� QMLP� ODKNR� þORYHN� L]UDåD� WXGL� QDMEROM
]DSOHWHQH� PLVOL� LQ� þXVWYD�� äH� RG� ]DþHWND� UD]YRMD
UDþXQDOQLNRY� Y� GUXJL� SRORYLFL� WHJD� VWROHWMD� VL� UD]LVNRYDOFL
SUL]DGHYDMR�� GD� EL� VH� V� VWURMHP� R]LURPD� UDþXQDOQLNRP
VSRUD]XPHYDOL�NRW�]�OMXGPL�±�]�JRYRURP��2G�SUYLK�SRVNXVRY
LQ� SUYLK� UHVQHMãLK� ]QDQVWYHQLK� SURMHNWRY� V� WHJD� SRGURþMD� MH
SUHWHNOR�åH�YHOLNR�þDVD��3UHL]NXãHQLK� MH�ELOR�PQRJR�]DPLVOL
LQ�RSUDYOMHQLK�YHOLNR�ãWHYLOR�VSUYD�PDQM�XVSHãQLK�SRVNXVRY�
YHQGDU� VR� VH� UD]LVNRYDOFL� Y� ]DGQMHP� GHVHWOHWMX� V� KLWULP
UD]YRMHP�QD�SRGURþMX�]PRJOMLYRVWL�UDþXQDOQLNRY�LQ�]�QRYLPL
VSR]QDQML� V� SRGURþLM� REGHODYH� JRYRUQLK� VLJQDORY�
UD]SR]QDYDQMD�Y]RUFHY��XPHWQH�LQWHOLJHQFH�LQ�UDþXQDOQLãNHJD
MH]LNRVORYMD� Y� PDUVLþHP� åH� SULEOLåDOL� åHOHQLP� FLOMHP�� 1D
WUåLãþX� VH� åH� SRMDYOMDMR� VLVWHPL� ]D� QDUHNRYDQMH� EHVHGLO� ]D
ªYHOLNH©� MH]LNH��NRW� VR�DQJOHãþLQD�� IUDQFRãþLQD� LQ�QHPãþLQD�
NL� MLK� MH� PRJRþH� XSRUDEOMDWL� QD� RVHEQLK� UDþXQDOQLNLK�� 3UDY
WDNR� VR� QD� YROMR� VLVWHPL� ]D� UD]SR]QDYDQMH� ORþHQR
L]JRYRUMHQLK� EHVHG�� 7L� VR� RG� MH]LND� QHRGYLVQL� LQ� XSRUDEQLN
VDP�GRORþL�ª]YRNH©� ��EHVHGH�� NL� MLK� ER� VLVWHP� UD]SR]QDYDO�
6LVWHPL�� NL� SROHJ� UD]SR]QDYDQMD� YNOMXþXMHMR� WXGL

UD]XPHYDQMH�EROM� ]DSOHWHQLK� JRYRUQLK� VSRURþLO�� L]UDåHQLK� ]
HQLP� DOL� YHþ� VWDYNL�� SD� VR� ãH� YHGQR� SUHGPHW� ]QDQVWYHQHJD
SURXþHYDQMD�� 7UHQXWQR� VR� RPHMHQL� QD� HQR� VDPR�� GRYROM
R]NR��SRGURþMH�XSRUDEH� LQ� MLK� ]DWR� QL� SUHSURVWR� SULODJRGLWL
GUXJHPX�QDPHQX�
8SRUDEQRVW� VDPRGHMQHJD� UD]SR]QDYDQMD�� UD]XPHYDQMD� LQ
WYRUMHQMD�JRYRUD�MH�]HOR�UD]QRYUVWQD��QD�SULPHU�

�� 3URVWRURþQR� XSUDYOMDQMH� V� VWURML� LQ� UDþXQDOQLNL�� EUH]
XSRUDEH� WLSNRYQLFH�� PLãNH�� LSG�� 3ULPHUH� QDMGHPR� Y
LQGXVWULML��SURPHWX��YRMVNL��SUL�GHOX�LQYDOLGQLK�RVHE�

�� 8YHGED� VDPRGHMQLK� VLVWHPRY� ]D� JRYRUQR
SRL]YHGRYDQMH� SUHN� WHOHIRQD�� 6HP� VRGL� SRL]YHGRYDQMH
SR� SURPHWQLK�� WXULVWLþQLK�� YUHPHQVNLK� LQ� GUXJLK
LQIRUPDFLMDK��2SLVH�QHNDWHULK�WDNLK�VLVWHPRY�QDMGHPR�Y
>�������@�

�� 6DPD� SUHYHGED� SLVDQLK� LQ� GUXJLK� YLGQLK� LQIRUPDFLM� Y
JRYRU� SD� MH� SRPHPEQD� SUL� EUDQMX� EHVHGLO� VOHSLP� LQ
VODERYLGQLP�RVHEDP��SRVUHGRYDQMX�SRGDWNRY�Y�JRYRUQL
REOLNL�� NR� VPR� SUH]DSRVOHQL� V� VSUHMHPDQMHP� GUXJLK�
SUHGYVHP� YLGQLK� SRGDWNRY� �RE� XSUDYOMDQMX� YR]LOD�� DOL
NR� YLGQL� SRGDWNL� QLVR� GRVWRSQL� �EUDQMH� HOHNWURQVNH
SRãWH�LQ�ID[�D�]�XSRUDER�WHOHIRQD��

8SRUDED� RPHQMDQLK� VDPRGHMQLK� SRVWRSNRY� MH� Y� PDUVLþHP
RGYLVQD�RG� MH]LND��Y�NDWHUHP�ER�SRWHNDOR� VSRUD]XPHYDQMH�
7DNR� MH� SRWUHEQR� QHNDWHUH� SRVWRSNH� SRVDPH]QHPX� MH]LNX
SRVHEHM� SULODJRGLWL�� QHNDWHUH� SD� ]D� L]EUDQL� MH]LN� SRVHEHM
]DVQRYDWL��1REHQHJD�GYRPD�QL��GD�VH�ER�XSRUDED�MH]LNRYQLK
WHKQRORJLM��PHG�NDWHUH�VH�WL�SRVWRSNL�XYUãþDMR��V�þDVRP�YVH
EROM� XYHOMDYLOD� LQ� ER� PDUVLNMH� SRHQRVWDYLOD� LQ� SRFHQLOD
GRVWRS� GR� LQIRUPDFLM� NDNRU� WXGL� QHNDWHUH� SURL]YRGQH
LQGXVWULMVNH�SRVWRSNH�� 7DNR� ERPR� WXGL� SUL� QDV� SUHM� DOL� VOHM
SULVWRSLOL�N�XYDMDQMX�MH]LNRYQLK�WHKQRORJLM��ýH�åHOLPR��GD�VH
ERPR�V�VDPRGHMQLPL�QDSUDYDPL�ODKNR�VSRUD]XPHYDOL� LQ�MLK
XSRUDEOMDOL� Y� VORYHQãþLQL�� MH� UD]LVNRYDOQR� LQ� UD]YRMQR� GHOR
QD� WHP� SRGURþMX� WXGL� SUL� QDV� QXMQR�� 3ULþXMRþL� SULVSHYHN
JRYRUL� R� UH]XOWDWLK� GHOD� QD� WHP� SRGURþMX� QD� PHGQDURGQHP
SURMHNWX�� SUL� NDWHUHP� MH� VRGHORYDOD� WXGL� UD]LVNRYDOQD
VNXSLQD�L]�6ORYHQLMH�



�� 35('67$9,7(9�352-(.7$�64(/

/HWRV����� DSULOD� VH� MH� ]� ]QDQVWYHQLP� GHORYQLP� VUHþDQMHP� Y
RNYLUX� PHGQDURGQH� NRQIHUHQFH� $UWLILFLDO� ,QWHOOLJHQFH� LQ
,QGXVWU\� �� $,,,¶��� >�@� Y� 6WDUL� /HVQL� QD� 6ORYDãNHP� NRQþDOR
GHOR�QD�PHGQDURGQHP�WULOHWQHP�SURMHNWX�6SRNHQ�4XHULHV�LQ
(XURSHDQ� /DQJXDJHV� �64(/� ±� *RYRUMHQD� SRL]YHGRYDQMD� Y
HYURSVNLK� MH]LNLK�� L]� VNORSD� SURMHNWRY� &RSHUQLFXV�� NL� MLK
GHQDUQR� SRGSLUD� (YURSVND� VNXSQRVW�� 1D� SURMHNWX� VR� NRW
SDUWQHUML� VRGHORYDOL� UD]LVNRYDOFL� L]� ýHãNH

�
�� 1HPþLMH�

6ORYDãNH
�
� LQ� 6ORYHQLMH�� 6ORYHQLMR� MH� QD� WHP� SURMHNWX

SUHGVWDYOMDOD� UD]LVNRYDOQD� VNXSLQD� ãHVWLK� UD]LVNRYDOFHY� SRG
YRGVWYRP� SURI�� 1LNROH� 3DYHãLüD� L]� /DERUDWRULMD� ]D� XPHWQR
]D]QDYDQMH� QD� )DNXOWHWL� ]D� HOHNWURWHKQLNR� 8QLYHU]H� Y
/MXEOMDQL�
&LOM�SURMHNWD�MH�ELO�UD]YLWL�VDPRGHMQL�VLVWHP�]D�SRVUHGRYDQMH
LQIRUPDFLM� SUHNR� WHOHIRQD�� NL� ER� ]PRåHQ� L]� NOLFDOþHYHJD
JRYRUD�VSUYD�XJRWRYLWL��Y�NDWHUHP�MH]LNX�ER�SRWHNDO�SRJRYRU
LQ� QDWR� ]� QMLP� YRGLWL� UD]JRYRU� QD� YVHELQVNR� RPHMHQHP
SRGURþMX� SRL]YHGRYDQM� R� OHWDOVNLK� R]LURPD� åHOH]QLãNLK
SRYH]DYDK�
7DN�VLVWHP�PRUD�ELWL�VSRVREHQ�

�� XJRWRYLWL��Y�NDWHUHP�L]PHG�ãWLULK�PRåQLK�MH]LNRY��þHãNL�
QHPãNL��VORYDãNL��VORYHQVNL��MH�NOLFDOHF�QDJRYRULO�VLVWHP�

�� UD]SR]QDWL�JRYRU�Y�RPHQMHQLK�ãWLULK�MH]LNLK�
�� XJRWRYLWL�QDPHQ�NOLFDOþHYHJD�SRL]YHGRYDQMD�
�� SRLVNDWL� åHOHQH� LQIRUPDFLMH� Y� SRGDWNRYQL� ]ELUNL

LQIRUPDFLMVNHJD�VLVWHPD�
�� SRVWDYLWL� PRUHELWQD� YSUDãDQMD� SUL� QHSRSROQLK�� VODER

L]UDåHQLK�DOL�QHSUDYLOQR�UD]SR]QDQLK�]DKWHYDK�NOLFDOFD�
�� WYRULWL�RGJRYRUH�Y�REOLNL�JRYRUQHJD�VSRURþLOD�Y� MH]LNX�

NL�JD�JRYRUL�NOLFDOHF�

3URMHNW� VR� YRGLOL� QHPãNL� VRGHODYFL� L]� 8QLYHU]H� )ULGHULND� ±
$OHNVDQGUD� (UODQJHQ±1�UQEHUJ� L]� 2GGHOND� ]D
UD]SR]QDYDQMH�Y]RUFHY��/HKUVWXKO�I�U�0XVWHUHUNHQQXQJ��SRG
YRGVWYRP� SURI�� +HLQULFKD� 1LHPDQQD�� 7D� VNXSLQD� MH� PHG
VRGHORYDQMHP� QD� SUHGKRGQLK� SURMHNWLK� åH� UD]YLOD� GHOXMRþ
VLVWHP� (9$5� �(UNHQQHQ� ±� 9HUVWHKHQ� ±� $QWZRUWHQ� ±
5�FNIUDJHQ�� ]D� JRYRUQR� WHOHIRQVNR� SRL]YHGRYDQMH� R
åHOH]QLãNLK� SRYH]DYDK� Y� QHPãNHP� MH]LNX� >�@�� 1D� SRGODJL
QMLKRYLK�SUHGKRGQLK� L]NXãHQM�VR�VL� UD]LVNRYDOQH�SUL]DGHYDOH
]JUDGLWL� QHPãNR� ±� VORYDQVNL� ãWLULMH]LþQL� VLVWHP� V� SUHM
QDãWHWLPL� ]PRåQRVWPL�� 5D]LVNRYDOFL� L]� VORYDQVNLK� JRYRUQLK
SRGURþLM�VR�VLVWHPH�]D�VYRMH�MH]LNH�]DVQRYDOL�SR�REVWRMHþHP
QHPãNHP�VLVWHPX�LQ�UD]YLOL�XVWUH]QH�PDQMNDMRþH�NRPSRQHQWH
]D�VYRM�MH]LN�>����������@�
=D� þHãþLQR�� VORYDãþLQR� LQ� VORYHQãþLQR� MH� ELOR� SRWUHEQR
XGHMDQLWL� UD]SR]QDYDOQLNH� JRYRUD�� NL� ERGR� VSRVREQL� GRYROM
]DQHVOMLYR� UD]SR]QDYDWL� VSRQWDQL� JRYRU� V� SRGURþMD� OHWDOVNLK
R]��åHOH]QLãNLK�SRYH]DY�SUHN�WHOHIRQD��=D�WH�WUL�MH]LNH�MH�ELOR
WUHED� QD� QRYR� UD]YLWL� MH]LNRYQH� UD]þOHQMHYDOQLNH�� NL� ERGR
ODKNR� VDPRGHMQR� UD]ELUDOL� SRPHQ� XSRUDEQLNRYLK
SRL]YHGRYDQM��3UDY� WDNR� MH�ELOR�SRWUHEQR� UD]YLMDWL�SRVWRSNH

�����������������������������������������������������������
�7HKQLþQD�XQLYHU]D�Y�3LO]QX��SURI��9DFODY�0DWRXãHN��
�7HKQLþQD�XQLYHU]D�Y�.RãLFDK��SURI��'XãDQ�.URNDYHF�

]D� VDPRGHMQR� WYRUMHQMH� JRYRUD� ]D� SRGDMDQMH� LQIRUPDFLM�
=DVQRYDWL�VPR�PRUDOL�RVQRYQL�SRGVLVWHP�]D� UD]SR]QDYDQMH
MH]LND�� NL� ODKNR� GRYROM� KLWUR� �� åH� QD� SRGODJL� QHNDM
L]JRYRUMHQLK� EHVHG� ±� XJRWRYL�� ]D� NDWHUL� MH]LN� JUH� >�@�
3RGVLVWHP� ]D� GLDORJ�� NL� MH� RG� MH]LND� QHRGYLVHQ�� VPR� YVL
SUHY]HOL�RG�QHPãNLK�VRGHODYFHY�V�WHP��GD�VR�þHãNL�VRGHODYFL
WXGL�WD�PRGXO�Y�VYRMHP�SRGVLVWHPX�QHNROLNR�VSUHPHQLOL�>�@�
7R�MH�WLVWL�GHO�VLVWHPD��NL�QD�SRGODJL�SRPHQD�UD]SR]QDQHJD
JRYRUD� RPRJRþD� LVNDQMH� åHOHQLK� LQIRUPDFLM� LQ� XJRWDYOMD
PRUHELWQH� PDQMNDMRþH� DOL� SURWLVORYQH� SRGDWNH�� NL� MLK� MH
SRWUHEQR� Y� SRJRYRUX� ]� XSRUDEQLNRP� UD]MDVQLWL�� *URED
VWUXNWXUD�VLVWHPD�MH�UD]YLGQD�L]�VOLNH���

�� 6.831,�'26(ä.,

1D� ]DGQMHP� VNXSQHP� VUHþDQMX� VPR� XJRWRYLOL�� GD� VPR
]DVWDYOMHQH� FLOMH� SURMHNWD� GRVHJOL� LQ� PDUVLNMH� WXGL� SUHVHJOL
WHU� VNXSDM� SULGRELOL� YHOLNR� QRYHJD� ]QDQMD� LQ� L]NXãHQM�
9HþMH]LþQL� HNVSHULPHQWDOQL� VLVWHP�� NL� GHOXMH� LQ� MH� WUHQXWQR
Y]SRVWDYOMHQ� OH� Y� 1HPþLML� �� SR� WHOHIRQX� �ãW�� ����� ����
�������� ER� SR� QHNDWHULK� SULODJRGLWYDK� GRVWRSHQ� ]RSHW� Y
]DþHWNX�MHVHQL���ãH�SUHEROHYD�QHNDWHUH�RWURãNH�EROH]QL��7DNR
]DUDGL� VYRMH� YHOLNH� NRPSOHNVQRVWL� �QD� HQHP� UDþXQDOQLNX� ±
GHORYQL� SRVWDML� +3� ����� �������� ±� Y� QHNDWHULK� GHOLK
SURFHVD� VRGHOXMHMR� KNUDWL� ãWLUMH� UD]SR]QDYDOQLNL� JRYRUD�
VLVWHP�GHOXMH�REþXWQR�SRþDVQHMH�RG�SULPHUOMLYLK�HQRMH]LþQLK
VLVWHPRY�

6OLND� ��� 6WUXNWXUD� YHþMH]LNRYQHJD� VLVWHPD� ]D� JRYRUQD
SRL]YHGRYDQMD

3UDY�WDNR�VH�MH�PHG�SUHL]NXãDQMHP�QD�6ORYDãNHP�SRND]DOR�
GD� UD]SR]QDYDOQLN� MH]LND� QH� GHOXMH� GREUR�� NR� NOLFDOHF
XSRUDEOMD� PRELOQL� WHOHIRQ�� ]D� NDU� MH� NULYR� VSHFLILþQR
UD]PHUMH� VLJQDOD� LQ� ãXPD� LQ� REOLND� PRWHQM�� NL� SUL� WDNL
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SRYH]DYL�QDVWDQHMR�LQ�QD�NDWHUH�VLVWHP�QL�ELO�QDXþHQ��9HQGDU
VR�WH�WHåDYH�EROM�WHKQLþQH�NRW�YVHELQVNH�QDUDYH�LQ�MLK�ER�PRþ
]� L]EROMãDYR� SRVWRSNRY� LQ� SULODJRGLWYDPL� QD� UD]OLþQH� YUVWH
WHOHIRQVNLK� VLJQDORY� RGSUDYLWL�� 3ULþDNXMHPR�� GD� ERPR
YHþMH]LþQL�VLVWHP�Y�NUDWNHP�Y]SRVWDYLOL�WXGL�Y�/MXEOMDQL��NMHU
ER�QD�YROMR�]D�SUHL]NXãDQMH�WXGL�NOLFDOFHP�L]�6ORYHQLMH�

�� 35,63(9(.�6/29(16.,+�62'(/$9&(9

3RYHMPR� ãH�� NDNR� VPR� VH� GHOD� QD� WHP� SURMHNWX� ORWLOL� Y
6ORYHQLML� LQ� NDWHUL� GRVHåNL� LQ� VSR]QDQMD� VR� SRPHPEQL
SUHGYVHP� ]D� QDãH� RNROMH�� 3UHM� RPHQMHQD� VNXSLQD
UD]LVNRYDOFHY� Y� /DERUDWRULMX� ]D� XPHWQR� ]D]QDYDQMH� VH� åH
GDOM� þDVD� LQWHQ]LYQR� XNYDUMD� V� SUREOHPDWLNR� VDPRGHMQH
REGHODYH�� UD]SR]QDYDQMD� LQ� WYRUMHQMD� VORYHQVNHJD� JRYRUD�
3UDY� WDNR� åH� YHþ� OHW� IRUPDOQR� LQ� QHIRUPDOQR� VRGHOXMHPR� ]
2GGHONRP�]D�UD]SR]QDYDQMH�Y]RUFHY�QD�8QLYHU]L�(UODQJHQ�±
1�UQEHUJ�SUHNR�VNXSQLK�SURMHNWRY�� L]PHQMDY� UD]LVNRYDOFHY�
]QDQVWYHQLK�VUHþDQM�LQ�VNXSQLK�REMDY��7DNR�MH�ELOD�YORJD�]D
VNXSQL� SURMHNW� SUL� (YURSVNL� VNXSQRVWL� LQ� GHOR� QD� WHP
SURMHNWX� QHNDNR� ORJLþQR� QDGDOMHYDQMH� VNXSQLK� SUL]DGHYDQM�
9� QDãHP� /DERUDWRULMX� VH� SRVYHþDPR� SUDY� RG� JRYRUFD
QHRGYLVQHPX� UD]SR]QDYDQMX� VSRQWDQHJD� JRYRUD�� 7RYUVWQR
UD]SR]QDYDQMH� SRWUHEXMHPR� WXGL� SUL� VLVWHPX� ]D� JRYRUQR
SRL]YHGRYDQMH�SUHN�WHOHIRQD��NMHU�RG�XSRUDEQLND�QH�PRUHPR
]DKWHYDWL��GD�JRYRUL�QD�YQDSUHM�SUHGSLVDQ�QDþLQ���QD�SULPHU
WDNR��GD�ER�PHG�EHVHGDPL�GHODO�GDOMãH�SUHPRUH��ãH�PDQM�SD�
GD�ERPR�VLVWHP�YQDSUHM�SULODJRMHQ�NOLFDOþHYHPX�JODVX�
=D� XGHMDQMHQMH� WDNHJD� VLVWHPD� SRWUHEXMHPR� REVHåQH� ]ELUNH
JRYRUQLK� SRGDWNRY� þLP� YHþ� UD]OLþQLK� JRYRUFHY�� QD� SRGODJL
NDWHULK� VDPRGHMQL� VLVWHP� XþLPR� LQ� WXGL� SUHL]NXãDPR�� =D
WHPDWVNR� RPHMHQR� SRGURþMH� GLDORJD� SD� SRWUHEXMHPR� WXGL
SRVHEHM� L]EUDQ� JRYRU�� NL� VH� QDQDãD� QD� L]EUDQR� SRGURþMH
XSRUDEH��1DGDOMH�ODKNR�GRORþLPR�SRWUHEQR�ãWHYLOR�EHVHG��NL
MLK�ERPR�PRUDOL�UD]SR]QDYDWL��REOLNH�YSUDãDQM�LQ�RGJRYRURY
LQ�PRåQH�SRWHNH�SRJRYRURY��3RPHQVNL�REVHJ�SRJRYRURY��NL
MLK�ER�VLVWHP�REYODGRYDO��QDWDQþQR�GHILQLUDPR��9� WD�QDPHQ
VPR� Y� VRGHORYDQMX� V� VORYHQVNLP� OHWDOVNLP� SUHYR]QLNRP
$GULR� $LUZD\V� VSUHPOMDOL� YHþ� XU� SRJRYRURY� Y� QMLKRYHP
FHQWUX� ]D� UH]HUYDFLMH� OHWDOVNLK� SROHWRY�� ]EUDOL� ]QDþLOQH
SRJRYRUH� LQ� VH� WHPDWVNR� RPHMLOL� OH� QD� SRL]YHGRYDQMD� R
XUQLNLK� SROHWRY� ]� %UQLãNHJD� OHWDOLãþD�� *UH� ]D� YSUDãDQMD� R
REVWRMX� GRORþHQH� OHWDOVNH� SRYH]DYH�� OHWDOVNHP� SUHYR]QLNX�
þDVX� SULKRGD� LQ� RGKRGD� WHU� WUDMDQMX� SROHWD�� 3RL]YHGRYDQMD
VPR� QDWR� VPLVHOQR� XUHGLOL�� VHVWDYLOL� VH]QDP� VWDYNRY
SRJRYRUD� WHU� ]� XSRUDER� JHQHUDWLYQH� VORYQLFH

P
� PQRåLFR

VWDYNRY�UD]ãLULOL�
9� ODERUDWRULMVNHP� RNROMX� VPR� V� SHWGHVHW� JRYRUFL� SUHN
WHOHIRQD�LQ�QHSRVUHGQR�Y�UDþXQDOQLN�Y�GLJLWDOQL�REOLNL�SRVQHOL
JRYRUQR�]ELUNR������VWDYNRY��NDU�SUHGVWDYOMD�SULEOLåQR����XU
JRYRUD�� =ELUNR� VPR� GRSROQLOL� V� VH]QDPRP� L]JRYRUMHQLK
VWDYNRY�� OHNVLNRQRP� XSRUDEOMHQLK� EHVHG�� NL� MH� YVHERYDO
IRQHWLþQL� SUHSLV� EHVHG� LQ� QMLKRYH� VNODGHQMVNH� LQ� SRPHQVNH

����������������������������������������������������������P
�9�VWDYNLK�VPR�VSUHPLQMDOL�LPHQD�OHWDOVNLK�GUXåE��NUDMHY�LQ

þDVRY� SULKRGD� LQ� RGKRGD� LQ� MLK� ãLULOL� R]LURPD� NUþLOL� ]
GRGDMDQMHP�DOL�L]SXãþDQMHP�QHNDWHULK�EHVHG�>��@�

RSLVH�� WHU� ]� QHNDWHULPL� SRGDWNL� R� JRYRUFLK� LQ� QMLKRYHP
QDþLQX� JRYRUD� >��@�� 7D� SRGDWNRYQD� ]ELUND� SUHGVWDYOMD� HQR
SUYLK� REVHåQHMãLK� GRNXPHQWLUDQLK� JRYRUQLK� ]ELUN� ]D
VORYHQVNL� JRYRU� LQ� QL� SULPHUQD� ]JROM� SUL� SRVWDYOMDQMX� LQ
SUHL]NXãQMX� VLVWHPRY� ]D� UD]SR]QDYDQMH� WHNRþHJD
VORYHQVNHJD�JRYRUD��PDUYHþ�WXGL�]D�GUXJH�ãWXGLMH�V�SRGURþMD
VORYHQVNHJD�MH]LND��.HU�JUH�WX�]D�IRQHWLþQR�R]QDþHQR�]ELUNR
SRGDWNRY�� MH� QD� QMHM� PRåQR� SURXþHYDWL� WXGL� IRQHWLþQH
ODVWQRVWL� VORYHQVNHJD� JRYRUMHQHJD� MH]LND� LQ� GLDOHNWRY
JRYRUFHY��3UDY�WR�]ELUNR�SRGDWNRY�VPR�V�SULGRP�XSRUDELOL
]D� GRORþDQMH� QHNDWHULK� SUR]RGLþQLK� NDUDNWHULVWLN
VORYHQVNHJD� JRYRUD�� NDU� VPR� SRWUHERYDOL� SUL� L]JUDGQML
SRGVLVWHPD� ]D� VDPRGHMQR� WYRUMHQMH� JRYRUD� >���� ��@�
3RVHEQR� SR]RUQRVW� VPR� SRVYHWLOL� L]ELUL� PQRåLFH� RVQRYQLK
JRYRUQLK� HQRW� ]D� UD]SR]QDYDQMH� VORYHQãþLQH� WHU� L]ELUL
SRVWRSNRY�]D�GRORþDQMH�]QDþLOQRVWL�VORYHQVNHJD�JRYRUD��QD
NDWHULK� WHPHOML� NDVQHMãH� UD]SR]QDYDQMH�� 3UL� WHP� VPR� VH
ODKNR�QDVORQLOL�QD�VSR]QDQMD�SUHGKRGQLK�LQ�WHNRþLK�UD]LVNDY
>��������������@�
�3RVHEHQ�LQ�RG�MH]LND�PRþQR�RGYLVHQ�GHO�Y�RNYLUX�FHORWQHJD
VLVWHPD� MH� SUHGVWDYOMDO� SRPHQVNL� UD]þOHQMHYDOQLN
UD]SR]QDQHJD�JRYRUD��1MHJRYD�QDORJD�MH��GD�UD]SR]QDQL�QL]
EHVHG�SRPHQVNR�RSUHGHOL� LQ�JD� ]DSLãH�Y� WDNR� LPHQRYDQHP
SRPHQVNR� SUHGVWDYLWYHQHP� MH]LNX� 6,/� �6HPDQWLF
,QWHUSUHWDWLRQ� /DQJXDJH��� .HU� MH� UD]SR]QDQL� QL]� EHVHG
]DUDGL� QDSDN� SUL� UD]SR]QDYDQMX� LQ� RKODSQHJD� L]UDåDQMD
XSRUDEQLNRY� SRJRVWR� VNODGHQMVNR� QHSUDYLOHQ�� PRUD� ELWL
UD]þOHQMHYDOQLN� QD� WDNH� QDSDNH� þLP� EROM� QHREþXWOMLY�� L]
UD]SR]QDQHJD�QL]D�SD�PRUD�L]ORþLWL� OH�]D�VLVWHP�SRPHPEQH
SRPHQVNH�SRGDWNH��6LVWHPD�QD�SULPHU�SUDY�QLþ�QH� ]DQLPD�
DOL� åHOL� XSRUDEQLN� Y� NUDMX� SULVWDQND� OHWDOD� RELVNDWL� VYRMR
VWDUR� PDPR�� LQ� DOL� MH� XSRUDEQLN� åH� SROQROHWHQ�� .HU� MH� ELO
SUREOHP�UD]XPHYDQMD�JRYRUD�WHPDWVNR�PRþQR�RPHMHQ��VPR
VH� WH� QDORJH� ORWLOL� ]� XJRWDYOMDQMHP� PDQMãHJD� ãWHYLOD
SRPHQVNLK� NDWHJRULM�� NRW� VR� NUDM� SULKRGD�� NUDM� RGKRGD�
OHWDOVNL� SUHYR]QLN�� þDVRYQL� L]UD]L�� SRWUGLWYH� LQ� XYRGQH� WHU
]DNOMXþQH�L]MDYH��9VH�WH�NDWHJRULMH�VPR�]�XSRUDER�OHNVLNRQD
PRåQLK�EHVHG� LQ�XVWUH]QLPL�SURJUDPVNLPL�SRVWRSNL� VNXãDOL
RGNULWL�PHG�UD]SR]QDQLPL�EHVHGDPL�LQ�MLK�RYUHGQRWLWL�>��@�
3RPHPEHQ� L]YLUQL�SULVSHYHN�QDãH� VNXSLQH�QD� WHP�SURMHNWX
SUHGVWDYOMD� WXGL� SRGVLVWHP� ]D� VDPRGHMQR� WYRUMHQMH
VORYHQVNHJD�JRYRUD��NL�VPR�JD�]DVQRYDOL�WDNR�QD�ãLURNR��GD
SUHGVWDYOMD� ]DNOMXþHQR� FHORWR� >��@�� 6LVWHP� MH� VSRVREHQ
WYRULWL� VORYHQVNL� JRYRU� QD� SRGODJL� SROMXEQHJD� VORYHQVNHJD
EHVHGLOD� LQ� WDNR� QL� XSRUDEHQ� OH� Y� VLVWHPLK� ]D� SRVHEHM
GRORþHQD� JRYRUQD� SRL]YHGRYDQMD�� 7DN� VLVWHP� MH� QD� SULPHU
]HOR�XSRUDEHQ�]D�EUDQMH�YLGQR�SUL]DGHWLP�RVHEDP� LQ�VSORK
YHGQR�� NR� XSRUDEQLN� QH� PRUH� SUHMHPDWL� LQIRUPDFLM� Y� SLVQL
REOLNL�� 6LVWHP� VPR� Y� VNODGX� ]� PHGQDURGQLPL� VWDQGDUGL� V
WHJD� SRGURþMD� RYUHGQRWLOL� LQ� SUHGVWDYLOL� GRPDþL� LQ� WXML
VWURNRYQL� MDYQRVWL�� %UDOFL� ]� GRVWRSRP� GR� LQWHUQHWD� SD� VL
ODKNR� SRGDWNH� R� VLVWHPX� LQ� QHNDM� Y]RUFHY� VDPRGHMQR
WYRUMHQHJD� JRYRUD� RJOHGDMR� LQ� SRVOXãDMR� QD� QDVORYX
KWWS���OX]�IH�XQL�OM�VL�HQJOLVK�64(/�V\QWKHVLV�HQJ�KWPO�� 3UDY
WDNR� VL� QHNDWHUH� SRGDWNH� Y� ]YH]L� V� SURMHNWRP� 64(/
RJOHGDWH� QD� QDVORYX� KWWS���OX]�IHU�XQL�OM�VL�HQJOLVK�64(/�
KRPH�HQJ�KWPO�



2�REVHJX�RSUDYOMHQHJD�GHOD�QDãH�VNXSLQH�SULþD�QD�WR�YH]DQD
ELOLRJUDILMD����GHO��1D�WHPDWLNL�SURMHNWD�SD�VR�Y�6ORYHQLML�Y
WULOHWQHP�REGREMX�VRGHORYDOL�PODGL�UD]LVNRYDOFL�]�PDJLVWHULML
LQ�GRNWRUDWL�WHU�PQRJL�ãWXGHQWL�GRGLSORPVNHJD�ãWXGLMD�
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7ULOHWQR�GHOR�QD�VNXSQHP�SURMHNWX�MH�]DNOMXþHQR��VHYHGD�SD
VH� GHOR� QD� WHP� SRGURþMX� SUL� QDV� LQ� QD� WXMHP� QDGDOMXMH�
3UHL]NXVLWL� LQ�XGHMDQLWL�QDPHUDYDPR�ãH�PQRJR�QRYLK�LGHM�LQ
L]EROMãDY� V� WHJD� SRGURþMD� LQ� YVHNDNRU� YVDM� QHIRUPDOQR
QDGDOMHYDWL� V� VNXSQLPL� UD]LVNDYDPL� LQ� VRGHORYDQMHP� ]
GUXJLPL� UD]LVNRYDOQLPL� VNXSLQDPL�� ãH� ]ODVWL� V� VORYHQVNLPL
VODYLVWL� LQ� MH]LNRVORYFL�� 2YLUH� SUL� QDãHP� QDGDOMQMHP
UD]LVNRYDOQHP� LQ� UD]YRMQHP� GHOX� SD� JRWRYR� SUHGVWDYOMDMR
UHVWULNWLYQH� UD]PHUH� QD� UD]LVNRYDOQHP� SRGURþMX� Y� QDãL
GUåDYL�� ýHSUDY� MH� MDVQR�� GD� VR� UD]LVNDYH� V� SRGURþMD
MH]LNRYQLK�WHKQRORJLM�]D�6ORYHQFH�V�VWDOLãþD�QDãH�QDFLRQDOQH
LGHQWLWHWH� ãH� NDNR� SRPHPEQH� LQ� GD� MLK� QDPHVWR� QDV� QH� ER
RSUDYLO�QLKþH�GUXJ��VH�SUL�SRGSRUL�GHOX�QD� WHP�SRGURþMX�SUL
QDV� L]ND]XMH� GUXJDþH�� %R� ]RSHW� SULãOR� GR� UD]PHU�� GD� ERPR
NXSRYDOL� XVWUH]QR�� YHþNUDW� WXGL� PDQM� NYDOLWHWQR�� ]QDQMH� LQ
L]GHONH� Y� WXMLQL�� NHU� VPR� SR� QHPDUQHP� ]DYUJOL� WLVWR�� þHVDU
VPR�VH�QDXþLOL�LQ�NDU�VPR�QDUHGLOL�GRPD"

�� 9,5,

��� :��(FNHUW��7��.XKQ��+��1LHPDQQ��6��5LHFN��$��6FKHXHU�
(�*�� 6FKXNDW�7DODPD]]LQL�� $� VSRNHQ� 'LDORJXH� 6\VWHP
IRU� *HUPDQ� ,QWHUFLW\� 7UDLQ� 7LPHWDEOH� ,QTXLULHV�
(XURVSHHFK¶����%HUOLQ�������VWU������������

��� 9��=XH��6��6HQHII��-��*ODVV��/��+HWKHULQJWRQ��(��+XUOH\�
+��0HQJ��&��3DR��-��3ROLIURQL��5��6FKORPLQJ��3��6FKPLG�
)URP� ,QWHUIDFH� WR� &RQWHQW�� 7UDQVOLQJXDO� $FFHV� DQG
'HOLYHU\� RI� RQ�OLQH� LQIRUPDWLRQ�� 3URF�� (XURVSHHFK

������5RGRV�������VWU������������
��� /�� +DDUHQ�� 0�� %ODVEDQG�� 0�� *HUULWVHQ�� 0�� 6FKLMGHO�

(YDOXDWLQJ� 4XDOLW\� RI� 6SRNHQ� 'LDORJXH� 6\VWHPV�
&RPSDULQJ� D� 7HFKQRORJ\�IRFXVHG� DQG� 8VHU�IRFXVHG
$SSURDFK��)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�/DQJXDJH

5HVRXUFHV�DQG�(YDOXDWLRQ�� L]G��$��5XELR��1��*DOODUGR�
5��&��\�$��7HKDGD��*UDQDGD�������VWU����������

��� 3URFHHGLQJV� RI� WKH� 6FLHQWLILF� &RQIHUHQFH� $UWLILFLDO

,QWHOOLJHQFH� LQ� ,QGXVWU\�� L]GDOL� -DQ� 6DUQRYVN\�� 3HWHU
6LQþDN�� 0DULDQ� 0DFK�� 0DUHN� +DWDOD�� 9LVROH� 7DWUH�
6ORYDãND��DSULO�����������VWU�

��� 9�� 0DWRXãHN�� 3�� 0DXWQHU�� 6SRQWDQHRXV� 6SHHFK
5HFRJQLWLRQ��3URFHHGLQJV�RI�WKH��
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0XOWL�/LJXDO� ,QIRUPDWLRQ� 5HWULHYDO� 'LDORJV�� 3O]HQ
������VWU�����±����

��� -DQD� .UXWLãRYD�� 9DFODY� 0DWXRãHN�� -DQD� 2FHOLNRYD�
'HYHORSPHQW�RI�D�'LDORJXH�6WUDWHJ\��3URFHHGLQJV�RI�WKH

6FLHQWLILF�&RQIHUHQFH�$UWLILFLDO�,QWHOOLJHQFH�LQ�,QGXVWU\�
L]GDOL� -DQ� 6DUQRYVN\�� 3HWHU� 6LQþDN�� 0DULDQ� 0DFK�
0DUHN� +DWDOD�� 9LVROH� 7DWUH�� 6ORYDãND�� DSULO� ������ VWU�
����±�����

��� '�� .URNDYHF�� -�� ,YDQHFN\�� 6ORYDN� 6SRNHQ� 'LDORJ
6\VWHP�� 3URFHHGLQJV� RI� WKH� 6FLHQWLILF� &RQIHUHQFH

$UWLILFLDO�,QWHOOLJHQFH�LQ�,QGXVWU\��L]GDOL�-DQ�6DUQRYVN\�
3HWHU� 6LQþDN�� 0DULDQ� 0DFK�� 0DUHN� +DWDOD�� 9LVRNH
7DWUH��6ORYDãND��DSULO�������VWU������±�����

��� ,�� ,SãLü�� )�� 0LKHOLþ�� 6�� 'REULãHN�� -�� *URV�� 1�� 3DYHãLü�
$Q� 2YHUYLHZ� RI� WKH� 6SRNHQ� 4XHULHV� LQ� (XURSHDQ
/DQJXDJHV� 3URMHFW�� 7KH� 6ORYHQLDQ� 6SRNHQ� 'LDORJ
6\VWHP�� 3URFHHGLQJV� RI� WKH� 6FLHQWLILF� &RQIHUHQFH

$UWLILFLDO�,QWHOOLJHQFH�LQ�,QGXVWU\��L]GDOL�-DQ�6DUQRYVN\�
3HWHU� 6LQþDN�� 0DULDQ� 0DFK�� 0DUHN� +DWDOD�� 9LVRNH
7DWUH��6ORYDãND��DSULO�������VWU�����±����

��� 6�� +DUEHFN�� (�� 1RHWK�� +�� 1LHPDQQ�� 0XOWLOLQJXDO
6SHHFK� 5HFRJQLWLRQ�� 3URFHHGLQJV� RI� WKH� �
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:RUNVKRS� RQ� 0XOWL�/LJXDO� ,QIRUPDWLRQ� 5HWULHYDO

'LDORJV��3O]HQ�������VWU����±����
���� -�� *URV�� )�� 0LKHOLþ�� 1�� 3DYHãLü�� 6HQWHQFH

+\SRWKHVLVDWLRQ� XVLQJ� 1J�JUDPV�� 3URFHHGLQJV� RI� WKH

(XURVSHHFK���� 0DGULG�� VHSWHPEHU� ������ VWU�� ����� ±
�����

���� 6��'REULãHN��-��*URV��)��0LKHOLþ��1��3DYHãLü��5HFRUGLQJ
DQG� /DEHOOLQJ� RI� WKH� *232/,6� 6ORYHQLDQ� 6SHHFK
'DWDEDVH��)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�/DQJXDJH

5HVRXUFHV�DQG�(YDOXDWLRQ��L]G��$��5XELR��1��*DOODUGR�
5��&��\�$��7HKDGD��*UDQDGD�������VWU������������

���� -�� *URV�� 1�� 3DYHãLü�� )�� 0LKHOLþ�� 6SHHFK� 7LPLQJ� LQ
6ORYHQLDQ�776��(85263((&+
����3URFHHGLQJV�RI�WKH

�
WK�(XURSHDQ�&RQIHUHQFH�2Q�6SHHFK�&RPPXQLFDWLRQ

DQG�7HFKQRORJ\��5RGRV��*UþLMD�� VHSWHPEHU�������9RO�
���VWU����������

���� -��*URV���1��3DYHãLü��)��0LKHOLþ��6\OODEOH�DQG�6HJPHQW
'XUDWLRQ�DW�'LIIHUHQW�6SHDNLQJ�5DWHV� LQ� WKH�6ORYHQLDQ
/DQJXDJH��(85263((&+
����3URFHHGLQJV�RI� WKH��
WK

(XURSHDQ�&RQIHUHQFH�2Q�6SHHFK�&RPPXQLFDWLRQ�DQG

7HFKQRORJ\�� 5RGRV�� *UþLMD�� VHSWHPEHU� ������ 9RO�� ��
VWU�����²����

���� )�� 0LKHOLþ�� ,�� ,SãLü�� 6�� 'REULãHN�� 1�� 3DYHãLü�� )HDWXUH
5HSUHVHQWDWLRQV� DQG� &ODVVLILFDWLRQ� 3URFHGXUHV� IRU
6ORYHQH� 3KRQHPH� 5HFRJQLWLRQ�� 3DWWHUQ� 5HFRJQLWLRQ

/HWWHUV� ���� 1RUWK�+ROODQG�� 1L]R]HPVND�� GHFHPEHU
������VWU�����²����

���� 6��'REULãHN��)��0LKHOLþ��1��3DYHãLü��0HUJLQJ�RI�7LPH
'HOD\HG�)HDWXUH�9HFWRUV�LQWR�([WHQGHG�9HFWRU�LQ�2UGHU
WR� ,PSURYH� 3KRQHPH� 5HFRJQLWLRQ�� $GDSWLYH� 0HWKRGV

DQG� (PHUJHQW� 7HFKQLTXHV� IRU� 6LJQDO� 3URFHVVLQJ� DQG

&RPPXQLFDWLRQV�� 3URFHHGLQJV� RI� WKH� �
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:RUNVKRS�� L]GDO� -XULM� )�� 7DVLþ�� /MXEOMDQD�� 6ORYHQLMD�
DSULO�������VWU������±�����

���� ,�� ,SãLü�� )�� 0LKHOLþ�� (�*�� 6FKXNDW�7DODPD]]LQL�� 1�
3DYHãLü�� *HQHUDWLQJ� ZRUG� K\SRWKHVHV� LQ� WKH� 6ORYHQH
FRQWLQXRXV�VSHHFK� UHFRJQLWLRQ��9LVXDO�0RGXOHV�� L]GDOD
)�� 6ROLQD� LQ� :�*�� .URSDWVFK�� 0DULERU�� PDM� ������ VWU�
������

���� 6�� 'REULãHN�� )�� 0LKHOLþ�� 1�� 3DYHãLü�� $
0XOWLUHVROXWLRQDOO\� 2ULHQWHG� $SSURDFK� IRU
'HWHUPLQDWLRQ� RI� &HSVWUDO� )HDWXUHV� LQ� 6SHHFK
5HFRJQLWLRQ�� (85263((&+
���� 3URFHHGLQJV� RI� WKH



�WK� (XURSHDQ� &RQIHUHQFH� 2Q� 6SHHFK� &RPPXQLFDWLRQ

DQG� 7HFKQRORJ\�� 5RGRV�� *UþLMD�� VHSWHPEHU� ������ 9RO�
���VWU������²�����

���� .�� 3HSHOQMDN�� )�� 0LKHOLþ�� 1�� 3DYHãLü�� 6HPDQWLF
'HFRPSRVLWLRQ� RI� 6HQWHQFHV� LQ� WKH� 6\VWHP� 6XSSRUWLQJ
)OLJKW� 6HUYLFHV�� &,7� �� -RXUQDO� RI� &RPSXWLQJ� DQG

,QIRUPDWLRQ� 7HFKQRORJ\�� 9RO�� ��� 1R�� ��� =DJUHE� �����
VWU��������

���� -�� *URV�� 1�� 3DYHãLü�� )�� 0LKHOLþ�� 7H[W�WR�6SHHFK
6\QWKHVLV�� $� FRPSOHWH� V\VWHP� IRU� WKH� 6ORYHQLDQ
/DQJXDJH��&,7���-RXUQDO�RI�&RPSXWLQJ�DQG�,QIRUPDWLRQ

7HFKQRORJ\��9RO�����1R�����=DJUHE�������VWU��������


