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=DYRG ]D PHKDQL]DFLMX� 3ROMRSULYUHGQL IDNXOWHW

6YHXþLOLãWH -� -� 6WURVVPD\HUD X 2VLMHNX� �

7UJ 6YHWRJ� 7URMVWYD ��

����� 2VLMHN

,]YRUQL ]QDQVWYHQL UDG

2ULJLQDO VFLHQWLILF SDSHU
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7LMHNRP ����� L ����� JRGLQH REDYOMHQD VX LVWUDåLYDQMD

SXWHP SROMVNLK SRNXVD QD OHVLYLUDQRP VHPLJOHMQRP L

KLGURPHOLRULUDQRP WLSX WOD X 9LQNRYFLPD �,VWRþQD

+UYDWVND�� ,VWUDåHQD MH UHDNFLMD VUHGQMH NDVQRJ KLEULGD

NXNXUX]D �%F ���� QD JQRMLGEX GXãLNRP �1� ���

1� ��� L 1� ��� NJ�KD� L PLNURHOHPHQWLPD �,1$

)(57,1$ .� � ERU ��� L FLQN � NJ�KD�� VNORS �6� �������

6� ������ L 6� ������ ELOMDND�KD� WH UHåLP YODåQRVWL

WOD��

7LMHNRP YHJHWDFLMH L]YUãHQR MH QL] SRWUHELWLK PRWUHQMD L

PMHUD� NDR QDSULPMHU IHQRORãNH ID]H �SRMDYD L

SURWMHFDQMH�� YDåQLML NOLPDWVNL þLPEHQLFL �WHPSHUDWXUH�

RERULQH� VXPH HIHNWLYQLK WRSOLQVNLK MHGLQLFD� UHODWLYQD

YODJD ]UDND� LQVRODFLMD L GUXJR�� NHPLMVNH DQDOL]H WOD

�(8) PHWRGRP�� UHåLP YODåQRVWL WOD �X L]UD]X GLQDPLNH

VDGUåDMD WUHQXWDþQH YODJH V X]RUFLPD X SRUXãHQRP

SXWHP VRQGL L SULURGQRP VWDQMX WOD SRPRüX PHWDOQLK

FLOLQGDUD SR .RSHFNRP WH QL]D GUXJLK VYRMVWDYD

]QDþDMQLK SRVUHGQR LOL QHSRVUHGQR ]D SULQRV ]UQD�

2EUDÿHQ MH L XWMHFDM VDGUåDMD YRGH X WOX QD SULQRV ]UQD�

8 VYLODQMX MH PMHUHQD OLVQD SRYUãLQD �/$,�� WH MH REUDÿHQ

QMHQ XWMHFDM QD SULQRV ]UQD�

8] SULQRV� RGUHÿHQD MH L ELODQFD RERULQVNH YRGH�

RGQRVQR SUYD ID]D KLGURORãNRJ SURUDþXQD NRPSRQHQDWD

ELODQFH YRGH X WOX QD ED]L RGUHÿHQLK PHWHRURORãNLK

SRND]DWHOMD SRPRüX RGJRYDUDMXüHJ NRPSMXWRUVNRJ

SURJUDPD� 9HüLQD GRELYHQLK UH]XOWDWD REUDÿHQD MH

VWDWLVWLþNL RGJRYDUDMXüLP PHWRGDPD� NDR QD SULPMHU

DQDOL]D YDULMDQFH VSOLW�VSOLW�SORW SRNXVD X þHWLUL

UHSHWLFLMH� NRUHODFLMVNH L UHJUHVLMVNH DQDOL]H SRMHGLQLK

VYRMVWDYD�

.OMXþQH ULMHþL� NXNXUX]� JQRMLGED GXãLNRP� OLVQD

SRYUãLQD� YRGQL UHåLP� UHåLP YODåQRVWL� PLNURHOHPHQWL�

SULQRV ]UQD
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8] SãHQLFX L ULåX� NXNXUX] MH QDMYDåQLML XVMHY X VYLMHWX

SUHPD SRYUãLQDPD NRMH ]DSRVMHGD� ELRORãNRP SRWHQFLMDOX

L PRJXüQRVWL UD]QRYUVQRJ NRULãWHQMD�

3ULQRV NXNXUX]D XYMHWXMH PQRãWYR þLPEHQLND� D SRVHELFH

NOLPDWVNH SULOLNH� SORGQRVW WOD� L]DEUDQL KLEULG� GRVWXSQRVW

PDNUR L PLNUR KUDQLYD� VNORS� UHåLP YODåQRVWL WOD L

SULPMHQMHQD DJURWHKQLND�

1HGRVWDWDN GXãLND RJUDQLþDYD UDVW L UD]YRM ELOMDND� MHU RQ

XWMHþH QD SURL]YRGQMX RUJDQVNH PDVH� D WLPH L QD QMLKRY

ELRORãNL L SROMRSULYUHGQL SULQRV �.DVWRUL� ������

2G QHRSKRGQLK PLNURHOHPHQDWD FLQN L ERU LPDMX

]QDþDMQX XORJX X ELOMQRM SURL]YRGQML� 3RMDYD QHGRVWDWND

FLQND SUHPD LVWRP DXWRUX NRG ELOMDND SULVXWQD MH X

FLMHORP VYLMHWX� ]ERJ þHJD SURXþDYDQMH SUREOHPD FLQND X

UD]OLþLWLP DJURHNRORãNLP XYMHWLPD LPD YHOLNX SUDNWLþQX

YDåQRVW� 1HGRVWDWDN ERUD L]D]LYD ]QDþDMQH IL]LRORãNH L

PRUIRORãNH SURPMHQH� 2YDM HOHPHQW LPD YHOLNL XWMHFDM QD

DNWLYQRVW YHüHJ EURMD HQ]LPD� 9HOLNX XORJX LPD X

RSORGQML� SURPHWX XJOMLNRKLGUDWD L GUXJR �.DVWRUL� ������

6NORS� WM� EURM ELOMDND SR MHGLQLFL SRYUãLQH ]QDþDMQR

XWMHþH QD YLVLQX SULQRVD� D SRVHELFH X LQWHUDNFLML V RVWDOLP

QDYHGHQLP þLPEHQLFLPD� QDURþLWR V GXãLNRP L UHåLPRP

YODåQRVWL WOD�

8 VYH]L V WLP X RYRP UDGX LVWUDåHQD MH UHDNFLMD NXNXUX]D

QD JQRMLGEX� SRVHELFH GXãLNRP L PLNURHOHPHQWLPD �=Q L

%�� VNORS L UHåLP YODåQRVWL QD OHVLYLUDQRP�VHPLJOHMQRP

KLGURPHOLRULUDQRP WOX� 2EUDÿHQD MH L PHÿX]DYLVQRVW

QDYHGHQLK þLPEHQLND ]QDþDMQLK ]D RVWYDUHQMH RSWLPDOQLK

SULQRVD NXNXUX]D

.5$7., /,7(5$7851, 35,.$=

=D QRUPDOQX IL]LRORãNX DNWLYQRVW ELOMNH X VYLP UD]YRMQLP

ID]DPD� PLQHUDOQD LVKUDQD X VNODGX VD RVWDOLP

þLPEHQLFLPD SUHGVWDYOMD YUOR YDåQX DJURWHKQLþNX PMHUX�

2QD XWMHþH QD JHQHWLþNR�SURL]YRGQL SRWHQFLMDO KLEULGD X

LQWHUDNFLML V RVWDOLP þLPEHQLFLPD� D SRJODYLWR VNORSRP L

UHåLPRP YODåQRVWL�

*RWOLQ ������� *RWOLQ L 3XFDULü ������� QDYRGH GD VH V

������� NJ�KD GXãLND PRJX SRVWLüL PDNVLPDOQL SULQRVL

]UQD NXNXUX]D QD WOLPD VODER RSVNUEOMHQLP GXãLNRP�

XNROLNR SULQRV QH OLPLWLUDMX GUXJL þLPEHQLFL� 1D WOLPD

YLVRNH SORGQRVWL SUHPD YHüLQL DXWRUD RSWLPDOQL SULQRVL

]UQD PRJX VH SRVWLüL VD ������� NJ�KD GXãLND�

,VNRULãWHQMH GXãLND L] JQRMLYD MH ]QDWQR LVSRG ��� �

�'HEUHF]HQL L 6LVDN� ������ MHU VH GLR GXãLND L] JQRMLYD

DNXPXOLUD X WOX L PRåH LPDWL GXJRURþQL HIHNW� $XWRUL

WYUGH GD EL WUHEDOR LVSLWDWL XWMHFDM LVKUDQH GXãLNRP QD

RNROLQX� NDNR EL VH ]D GXåH YULMHPH RSWLPL]LUDOD LVKUDQD

NXNXUX]D RYLP HOHPHQWRP�

3ULPMHQD WHNXüLK JQRMLYD SUHGVWDYOMD YLãX ID]X UD]YRMD

IHUWLOL]DFLMH X LQWHQ]LYQRM ELOMQRM SURL]YRGQML �0DQRMORYLü

L VXUDGQLFL� ������ D GRSULQRVL YHüRM SURGXNWLYQRVWL UDGD�

VPDQMXMH FLMHQX NRãWDQMD� D RPRJXüXMH SULPMHQX PDNUR L

PLNURHOHPHQDWD WH SHVWLFLGD X ãLURNRM SURL]YRGQML�

3RMDYD NDGD IRVIRU XYMHWXMH QHGRVWDWDN FLQND MH GREUR

SR]QDWD L] OLWHUDWXUH R IL]LRORJLML L LVKUDQL ELOMD �%HQWRQ L

-RQHV� ������ 2YX SRMDYX VUHüHPR NRG NXNXUX]D NRML LPD

YHOLNH ]DKWMHYH SUHPD FLQNX �YDSQHQDVWD WOD�� JGMH MH

]ERJ YLVRNH YULMHGQRVWL S+ FLQN QHSULVWXSDþDQ ELOMNDPD

�:DUQRN� ������

6NORS ]QDþDMQR XWMHþH QD YLVLQX L NYDOLWHWX SULQRVD�

9LVRNH SULQRVH ]UQD PRJXüH MH SRVWLüL WHN DNR VH X]

RVWDOH þLPEHQLNH RVLJXUD RSWLPDOQL EURM ELOMDND QD

MHGLQLFL SRYUãLQH� =D VYDNX JUXSX GR]ULMHYDQMD� RGQRVQR

]D VYDNL KLEULG X RSWLPDOQRP VNORSX QDMEROMH VH NRULVWH

VYL SRWUHELWL þLPEHQLFL ]D UDVW L UD]YRM ELOMDND�

3UHPD *RWOLQX L 3XFDULüX ������ NRML VX VDåHOL YHOLN EURM

LVWUDåLYDQMD� ]D KLEULGH )$2 JUXSD ��� L ��� RSWPDOQL

VNORS ELR EL RG ������������� ELOMDND�KD� ]D KLEULGH )$2

JUXSD ��� L ���� RSWLPDOQL VNORS MH �������������

ELOMDND�KD� D )$2 JUXSH ��� L ��� SRWUHELWR MH VLMDWL X

UDVSRQX RG ������������� ELOMDND�KD� 2YH YULMHGQRVWL VX

DSURNVLPLUDQH� WH üH VNORS ]DYLVLWL RG QL]D þLPEHQLND NRML

VX YHüLQRP VSRPHQXWL L REUDÿHQL X RYRP OLWHUDWXUQRP

SUHJOHGX�

,VWUDåLYDQMD YHOLNRJ EURMD DXWRUD SRND]DOD VX GD SRVWRML

X]DMDPQD SRYH]DQRVW L]PHÿX JQRMLGEH GXãLNRP L VNORSD�

5H]XOWDWL RYDNYLK LVSLWLYDQMD XJODYQRP VH VYRGH QD

þLQMHQLFX GD MH GXãLN VYRMH GMHORYDQMH MDþH L]UD]LR X

YHüHP VNORSX�

1DMQRYLMD LVWUDåLYDQMD SURYHGHQD X 0DÿDUVNRM SUHPD

%HUF]HQ\LX ������ XND]XMX QD WR GD /$, L 1$5 �þLVWD

DVLPLODFLMVND NROLþLQD� LPDMX YDåQX XORJX X RGUHÿLYDQMX

UDVWD XVMHYD JGMH MH GLUHNWDQ XWMHFDM /$, RG ��������� ��

3UL X]JRMX SROMRSULYUHGQLK NXOWXUD SRWUHELWR MH RGUåDYDWL

SRYROMDQ YRGQL UHåLP X WOX WLMHNRP YHJHWDFLMVNRJ

UD]GREOMD� =D SUDNWLþQH QDPMHQH RSWLPDOQD YODåQRVW MH

RQD NRMD VH QDOD]L L]PHÿX SROMVNRJ YRGQRJ NDSDFLWHWD L

OHQWRNDSLODUQH YODåQRVWL WOD� 8 FLOMX RGUåDYDQMD YODåQRVWL

WOD X RGUHÿHQRP LQWHUYDOX SRWUHELWR MH REDYOMDWL PMHUHQMH

QMHQRJ VWDQMD WLMHNRP FLMHOH YHJHWDFLMH �7RPLü� ���� L

7RPLü L 5RPLü� ������

0(72'( ,675$ä,9$1-$

,VWUDåLYDQMD VX REDYOMHQD WLMHNRP ����� L ����� JRGLQH QD

SRNXãDOLãWX 3ROMRSULYUHGQRJ IDNXOWHWD 2VLMHN� D QD 3� -�

(NRQRPLMD X 9LQNRYFLPD� X]YRGQR X] ULMHNX %RVXW QD

OHVLYLUDQRP VHPLJOHMQRP L KLGURPHOLRULUDQRP WOX�

+LEULG NXNXUX]D XNOMXþHQ X LVSLWLYDQMH ���� L ���� MH %F

���� 6NORSRYL VX UHJXOLUDQL UD]PDNRP XQXWDU UHGRYD �]D

6�������� ELOMDND � KD  ���� FP� 6�������� ELOMDND � KD

 ���� FP L 6�������� ELOMDND � KD  ���� FP� X] UD]PDN

L]PHÿX UHGRYD �� FP�
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3ULPMHQMHQH VX WUL UD]LQH JQRMLGEH GXãLNRP �1� ���
1� ��� L 1� ��� NJ�KD� X] ��� NJ�KD 3�2� L ��� NJ�KD
.�2�

8 ID]L LQWHQ]LYQRJ SRUDVWD NXNXUX]D QD GLMHOX SRNXVD
�0�� REDYOMHQR MH X GYD QDYUDWD VYDNH JRGLQH IROLMDUQR
WUHWLUDQMH VPMHVRP ,1$�)HUWLQD .� X NRQFHQWUDFLML � � ��
O X] SULPMHQX ��� O YRGH SR SRNXVQRM SRYUãLQL�� D X þLMHP
VH VDVWDYX QDOD]L GXãLN L YRGRWRSOMLYL NDOLM� FLQN L ERU ���
�� � L ��� � LOL �� ��� � L ��� NJ�KD��

8 ID]L VYLODQMD XWYUÿHQD MH OLVQD SRYUãLQD X VYLP
YDULMDQWDPD WH MH REUDÿHQ QMHQ XWMHFDM QD SULQRV ]UQD �0F
.HH� ����� 8WYUÿHQH VX L YULMHGQRVWL SULQRVD ]HOHQH PDVH
X VYLODQMX SR YDULMDQWDPD SRNXVD� D GRELYHQH YULMHGQRVWL
SUHUDþXQDWH VX QD MHGLQLFX SRYUãLQH WOD� 9HüLQD GRELYHQLK
SDUDPHWDUD REUDÿHQD MH VWDWLVWLþNL RGJRYDUDMXüLP
PHWRGDPD �VSOLW�VSOLW�SORW X þHWLUL UHSHWLFLMH�� WM� DQDOL]RP
YDULMDQFH� PXOWLSORP UHJUHVLMVNRP DQDOL]RP QHNLK
HOHPHQDWD X RGQRVX QD SULQRV X VYLP NRPELQDFLMDPD
SRNXVD �+DGåLYXNRYLü� ������

$QDOL]LUDQL VX ]QDþDMQL NOLPDWVNL HOHPHQWL
�$JURPHWHRURORãND SRVWDMD 9LQNRYFL��

=D YHJHWDFLMVNL SHULRG L]UDþXQDWD MH L VXPD WRSOLQVNLK
MHGLQLFD X HIHNWLYQLP VWXSQMHYLPD �*LOPRUH L 5RJHUV�
������ (IHNWLYQL VWXSQMHYL SUHPD SRMHGLQLP GDQLPD
VXPLUDQL VX ]D FLMHOR YHJHWDFLMVNR UD]GREOMH�

=D HNVWUDNFLMX HOHPHQDWD SULPMHQMHQD MH (8) PHWRGD
�1HPHWK� ������ 'RELYHQH YULMHGQRVWL SUHGVWDYOMDMX
NRQFHQWUDFLMX KUDQLYD X YRGHQRM RWRSLQL WOD L GDMX XYLG X
SRWHQFLMDO SXIHUQH VSRVREQRVWL WOD�

1D ED]L GRELYHQLK UH]XOWDWD WHRULMVNL MH L]UDþXQDWD
YULMHGQRVW RþHNLYDQH PLQHUDOL]DFLMH GXãLND X RYRP
VXSVWUDWX�

7LMHNRP LVWUDåLYDQMD PMHUHQ MH VDGUåDM YRGH X WOX�
GHNDGQR GR �� FP GXELQH �VYDNLK �� FP��
JUDYLPHWULMVNRP PHWRGRP X SRUXãHQRP VWDQMX X]RUND WOD
QD GHYHW PMHVWD� 8] VDGUåDM WUHQXWDþQH YODJH WLMHNRP
YHJHWDFLMH RGUHÿLYDQD MH L VSHFLILþQD YROXPQD JXVWRüD�
NDR L UHWHQFLMVNL NDSDFLWHW WOD ]D YRGX�

=D RGUHÿLYDQMH UHIHUHQWQH HYDSRWUDQVSLUDFLMH NRULãWHQD MH
PRGLILFLUDQD PHWRGD SR %ODQH\ � &ULGGOHX �)$2 �����
FLWLUDQR SUHPD 7RPLüX ������

2GUHÿLYDQMH ELODQFH RERULQVNH YRGH X WOX SURYHGHQR MH
PHWRGRP 3DOPHUD ������� =D SRWUHEH SROMRSULYUHGQLK
PHOLRUDFLMD LOL NRQNUHWQR ]D SURFMHQX� SODQLUDQMH L
SURMHNWLUDQMH RGYRGQMH L QDYRGQMDYDQMD ]DGRYROMDYD W]Y�
SUYD ID]D 3DOPHURYRJ SRVWXSND LOL KLGURORãNL SURUDþXQ
NRPSRQHQDWD ELODQFH YRGH X WOX �9LGDþHN ����� 9LGDþHN
L +XVQMDN ����� 9LGDþHN� %RJXQRYLü L âNRULü ������

=D SURUDþXQ ELODQFH RERULQVNH YRGH X WOX SUHPD PHWRGL
3DOPHUD NRULãWHQ MH RGJRYDUDMXüL NRPSMXWRUVNL SURJUDP
�7DQLü L 9LGDþHN� ������

8 FMHOLQL YHJHWDFLMVNR UD]GROMH X ����� JRGLQL ]QDþDMQR
VH UD]OLNRYDOR X SRJOHGX VXPH HIHNWLYQLK WRSOLQVNLK

MHGLQLFD� ,] JUDILþNRJ SULND]D �� YLGOMLYH VX ]QDþDMQH
UD]OLNH SUYH JRGLQH LVWUDåLYDQMD X RGQRVX QD YLãHJRGLãQML
SURVMHN ]D LVWUDåLYDQR SRGUXþMH� NRML L]QRVL � ���
HIHNWLYQLK R&� 8 ����� JRGLQL VXPH HIHNWLYQLK R& ELOH VX
]QDWQR YHüH� D L]QRVLOH VX � ��� R&�

8 YHJHWDFLMVNRP UD]GREOMX GUXJH JRGLQH LVWUDåLYDQMD
VXPH HIHNWLYQLK WRSOLQVNLK MHGLQLFD ELOH VX QHãWR YHüH X
RGQRVX QD YLãHJRGLãQML SURVMHN� D L]QRVLOH VX � ��� R&�

*UDI ��� 6XPH HIHNWLYQLK R& �SUHPD *LOPRUHX L 5RJHUVX �����

WLMHNRP YHJHWDFLMH ����� L ����� JRGLQH X RGQRVX QD SURVMHN RG

���������� JRGLQH QD SRGUXþMX 9LQNRYDFD

)LJXUH �� 5HODWLRQ RI DFWXDO ZDUP XQLWV VXP R& �DIWHU *LOPRUH

DQG 5RJHUV� ����� GXULQJ YHJHWDWLRQ SHULRG LQ ���� DQG ����

DQG \HDUO\ DYHUDJH ����������� DW 9LQNRYFL DUHD
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SURVMHN � DYHUDJH ���������

,VWUDåLYDQR SRGUXþMH NDUDNWHUL]LUD KLGURPHOLRULUDQR
OHVLYLUDQR�VHPLJOHMQR WOR V SUDãNDVWR LORYDVWRP L
SUDãNDVWR JOLQDVWR LORYDVWRP WHNVWXURP VROXPD�

3URVMHþQD YULMHGQRVW GRQMH JUDQLFH RSWLPDOQH YODåQRVWL
WOD VORMD ���� FP L]QRVL ���� PP� =D VORM ����� FP RYD
YULMHGQRVW L]QRVL ����� PP� RGQRVQR ���� PP X VORMX WOD
����� �9LGDþHN� ������

3ULVXWQD MH RELOQD RSVNUEOMHQRVW WOD NDOLMHP L IRVIRURP �]D
NDOLM ���� PJ���� J WOD SUL .�� � WM� ��

R&� ��� 9 WH �� P$
L ���� PJ���� J WOD SUL .�� � WM� ��

R&� ��� 9 WH ��� P$�
=D IRVIRU YULMHGQRVWL VX L]QRVLOH ��� PJ���� J WOD SUL 3���
RGQRVQR ��� PJ���� J� WOD SUL 3���� .DOFLMHP L
PDJQH]LMHP WOR MH RSVNUEOMHQR X RSWLPDOQRM NROLþLQL�
SRVHELFH NDOFLMHP �&D�� ���� PJ���� J WOD�

5DþXQVNLP SXWHP GRELYHQD MH SUHPD VDGUåDMX KXPXVD X
WOX RþHNLYDQD PLQHUDOL]DFLMD GXãLND X YUOR YLVRNLP
NROLþLQDPD �������� NJ GXãLND�KD��

2GQRV &D L 1D ����� PJ���� J WOD &D�� L ���� PJ���� J
&D�� SUHPD ��� PJ���� J 1D� XND]XMH QD GREUH
VWUXNWXUQH RVRELQH WOD�
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2SVNUEOMHQRVW PLNURHOHPHQWLPD MH QD UD]LQL GREUH� D

SRVHELFH VH WR RGQRVL QD VDGUåDM ERUD L PDQJDQD ����

RGQRVQR ��� SSP��� 2SVNUEOMHQRVW WOD FLQNRP ���� SSP�

MH QD ]DGRYROMDYDMXüRM UD]LQL�

5(=8/7$7,

5H]XOWDWL KLGURORãNRJ SURUDþXQD NRPSRQHQDWD ELODQFH

YRGH X WOX �SUHPD 3DOPHUX� ����� X SUYRM JRGLQL

LVWUDåLYDQMD QD ED]L NROLþLQD RERULQD NRMD MH SDOD WLMHNRP

YHJHWDFLMH ���� PP�� ãWR MH ]D ��� PP PDQMH X RGQRVX

QD YLãHJRGLãQML SURVMHN ]D RYR SRGUXþMH�

8NXSQL QHGRVWDFL YRGH ]D YHJHWDFLMVNR UD]GREOMH X �����

JRGLQL SULND]DQL VX JUDILNRQRP �� 1DMYHüL QHGRVWDWDN

YRGH SUHPD KLGURORãNRP SURUDþXQX ELR MH X OLSQMX L

VUSQMX� NDGD MH QHGRVWDMDOR þDN ����� PP� D X ID]L UDVWD L

UD]YRMD NXNXUX]D NDGD MH YRGD RG SUHVXGQRJ ]QDþDMD ]D

SULQRV�

*UDI ��� 1HGRVWDFL YRGH SUHPD KLGURORãNRP SURUDþXQX X �����

JRGLQL

)LJXUH �� :DWHU GHILFLWV DIWHU K\GURORJLFDO HVWLPDWH LQ �����
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PMHVHF�PRQWK

QHGRVWDFL YRGH�ZDWHU GHILFLWV �PP�

8 ����� JRGLQL NROLþLQD RERULQD WLMHNRP YHJHWDFLMH

L]QRVLOD MH ��� PP� ãWR MH PDQMH ]D �� PP QHJR

YLãHJRGLãQML SURVMHN� D YLãH ]D �� PP X RGQRVX QD

SUHWKRGQX JRGLQX LVWUDåLYDQMD� 8NXSQL QHGRVWDWDN YRGH

WLMHNRP YHJHWDFLMH X ����� JRGLQL SULND]DQ MH JUDILNRQRP

��

'UXJH JRGLQH LVWUDåLYDQMD QDMYHüL QHGRVWDFL YRGH ELOL VX

WLMHNRP VUSQMD L NRORYR]D� NDGD MH QHGRVWDMDOR ���� PP�

WDNRÿHU X ID]L SUHGPHWOLþDQMH� PHWOLþDQMH L ID]L IRUPLUDQMD

]UQD NDGD VX SRWUHEH NXNXUX]D ]D YRGRP QDMYHüH� 2YDM

QHGRVWDWDN QLMH VH X WDNYRM PMHUL RGUD]LR QD SULQRV ]UQD

NDR QHGRVWDWDN YRGH X SUHWKRGQRM JRGLQL LVWUDåLYDQMD�

5HåLP YODåQRVWL MH X L]UD]X GLQDPLNH VDGUåDMD WUHQXWDþQH

YODJH WOD WLMHNRP YHJHWDFLMH X ����� JRGLQL VORMD ���� X

UD]OLþLWLP VNORSRYLPD �������� ������ L ������

ELOMDND�KD�� SULND]DQ JUDIRYLPD �� L ��

*UDI ��� 1HGRVWDFL YRGH SUHPD KLGURORãNRP SURUDþXQX X ����� JRGLQL

)LJXUH �� :DWHU GHILFLWV DIWHU K\GURORJLFDO HVWLPDWH LQ �����
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PMHVHF�PRQWK

QHGRVWDFL YRGH�ZDWHU GHILFLWV �PP�

*UDI ��� 'LQDPLND VDGUåDMD WUHQXWDþQH YODJH WOD �PP� VORMD ����

FP WLMHNRP YHJHWDFLMH ����� JRGLQH X UD]OLþLWLP VNORSRYLPD

NXNXUX]D

)LJXUH �� ,QVWDQWDQHRXV VLRO PRLVWXUH G\QDPLFV �PP� OD\HU ��

�� FP GXULQJ YHJHWDWLRQ SHULRG LQ ���� LQ GLIIHUHQW SODQW

GHQVLWLHV
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PMHVHF� GHNDGH�PRQWK� GHFDGHV
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������ ELOMDND�KD ������ ELOMDND�KD ������ ELOMDND�KD

.Y� PP 1Y� PP

9ULMHGQRVWL VDGUåDMD YODJH WOD GR ��� 9, X VYLP

VNORSRYLPD ELOH VX X JUDQLFDPD RG ���������� PP�

(YLGHQWQR MH ]QDþDMQR VPDQMHQMH VDGUåDMD YRGH X WOX

�EOL]X� SD L QD JUDQLFL YULMHGQRVWL QHSRNUHWQH YRGH�

SRþHWNRP WUHüH GHNDGH VUSQMD� D SRVHELFH X QDMYHüHP

VNORSX ������� ELOMDND�KD�� 1DNRQ WUHüH GHNDGH

NRORYR]D� VDGUåDM WUHQXWDþQH YODJH WOD ELR MH ]QDþDMQR

YHüL� WH MH SRþHWNRP PMHVHFD UXMQD L]QRVLR �����������

PP ]D VYD WUL VNORSD�

7UHQG GLQDPLNH YODJH WOD ELR MH YUOR XMHGQDþHQ ]D VYD WUL

VNORSD QD RYRM GXELQL� 1HãWR YHüL� QR YHüLQRP

QHVLJQLILNDQWQR YHüL JXELFL YRGH L] WOD� UHJLVWULUDQL VX X

XVMHYX NXNXUX]D QDMYHüHJ VNORSD�



$JLUFXOWXUDH &RQVSHFWXV 6FLHQWLILFXV 9RO� �� 1R� ��� ���

3RþHWNRP GUXJH GHNDGH OLSQMD� X SUYRM JRGLQL

LVWUDåLYDQMD UD]OLNH L]PHÿX QDMYHüHJ L QDMPDQMHJ VNORSD

������� L ������ ELOMDND�KD� SRND]DOH VX QHãWR ]QDþDMQLMH

YULMHGQRVWL� 5D]OLNH VX ELOH L]UDåHQH VYH GR SUYH GHNDGH

PMHVHFD NRORYR]D� NDGD MH VDGUåDM WUHQXWDþQH YODJH WOD ]D

VYH VNORSRYH X SRNXVX ELR QD UD]LQL ��������� PP�

7UHQG GLQDPLNH WUHQXWDþQH YODJH WOD ]D VYD WUL VNORSD X

����� JRGLQL ELR MH WDNRÿHU YUOR XMHGQDþHQ� 'R WUHüH

GHNDGH VUSQMD� ELR MH JRWRYR LVWRYMHWDQ ]D VYH VNORSRYH�

'R GUXJH GHNDGH OLSQMD YULMHGQRVWL VX L]QRVLOH ���������

PP� 3RþHWNRP GUXJH GHNDGH OLSQMD VDGUåDM WUHQXWDþQH

YODJH WOD VH QDJOR SRYHüDR L X SURVMHNX ]D VYH VNORSRYH

L]QRVLR ���� PP X QDMYHüHP GR ���� PP X QDMQLåHP

VNORSX�

-HGLQR X VNORSX RG ������ ELOMDND�KD VDGUåDM WUHQXWDþQH

YODJH WOD QLMH ELR GXåH RG MHGQH GHNDGH ������� 9,,,�

LVSRG JUDQLFH YULMHGQRVWL QHSRNUHWQH YRGH� ,]PHÿX

VNORSRYD ������ L ������ ELOMDND�KD X SRJOHGX YULMHGQRVWL

VDGUåDMD WUHQXWDþQH YODJH WOD� JRWRYR GD QLMH ELOR UD]OLND�

5HåLP YODåQRVWL MH X L]UD]X GLQDPLNH WUHQXWDþQH YODJH WOD

WLMHNRP ����� JRGLQH X RUDQLþQRP VORMX ]D VYH VNORSRYH

SULND]DQ JUDILNRQRP ��

*UDI ��� 'LQDPLND VDGUåDMD WUHQXWDþQH YODJH WOD �PP� VORMD ����

WLMHNRP YHJHWDFLMH ����� JRGLQH X UD]OLþLWLP VNORSRYLPD

NXNXUX]D

)LJXUH �� ,QVWDQWDQHRXV VLRO PRLVWXUH G\QDPLFV �PP� OD\HU ��

�� FP GXULQJ YHJHWDWLRQ SHULRG LQ ���� LQ GLIIHUHQW SODQW

GHQVLWLHV
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.Y�PP 1Y�PP

'DW MH SULND] RGQRVD GLQDPLNH VDGUåDMD WUHQXWDþQH YODJH

WOD �VORMD ���� L ����� FP� L SULQRVD ]UQD�

,] QDYHGHQRJ RGQRVD SR ID]DPD UDVWD L UD]YRMD NXNXUX]D�

YLGOMLYH VX RGUHÿHQH ]DNRQRPMHUQRVWL�

8 ����� JRGLQL VDGUåDM WUHQXWDþQH YODJH WOD ]QDþDMQR MH

XWMHFDR QD SULQRV ]UQD� SRVHELFH X ID]L ����� GDQD SULMH

PHWOLþDQMD �U �����

�� PHWOLþDQMX �U �����

� WH ID]DPD

IRUPLUDQMD ]UQD �U �����
 L U �����

�� 1HGRVWDFL YODJH

WOD X RYLP ID]DPD UDVWD L UD]YRMD ]QDþDMQR VX XWMHFDOL QD

VPDQMHQMH SULQRVD ]UQD� 1HãWR PDQML XWMHFDM QD SULQRV

]UQD �UD]LQD 3 ��� LPDR MH VDGUåDM WUHQXWDþQH YODJH WOD X

ID]L QLFDQMD� UDQRJ L LQWHQ]LYQRJ SRUDVWD NXNXUX]D WH

VYLODQMX L X ID]L IRUPLUDQMD ]UQD�

7DEOLFD �� 2GQRV GLQDPLNH WUHQXWDþQH YODJH WOD L SULQRVD

NXNXUX]D SR ID]DPD UDVWD L UD]YRMD SULND]DQ NRHILFLMHQWLPD

NRUHODFLMH X ����� L ����� JRGLQL

7DEOH �� 5HODWLRQ RI LQVWDQWDQHRXV VRLO PRLVWXUH G\QDPLFV DQG

FRUQ \LHOG SHU JURZWK DQG GHYHORSPHQW SKDVHV H[SUHVVHG E\

FRUUHODWLRQ FRHIILFLHQW LQ ���� DQG �����

'DWXP )D]D UD]YRMD ����� ����

'DWH 'HYHORSPHQW 6ORM WOD�VRLO OD\HU 6ORM WOD�VRLO OD\HU

SKDVH ���� FP

�U
�

����� FP

�U�

���� FP

�U�

����� FP

�U�

���,9�

���,9

VMHWYD�VRZLQJ

QLFDQMH�HPHUJHQFH

�����
 ����� �����
 �����

���9�

���9,

���

OLVWRYD�OHDYHV

�����
 ����� �����
 �����

���9, ���

OLVWRYD�OHDYHV

�����
 �����
 �����
 �����

���9, �����

OLVWRYD�OHDYHV

�����

 ����� �����

 �����



���9, SRþHWDN�VWDUW

PHWOLþDQMD�WDVVHOLQJ

�����

 �����

 �����

 �����



���9,, VYLODQMH�VLONLQJ �����
 �����
 �����
 �����


���9,, FYDWQMD�EORRPLQJ ����� ����� ����� �����

���9,, IRUPLUDQMH�IRUP�

]UQD�JUDLQ

�����
 �����
 �����
 �����


���9,,, IRUPLUDQMH�IRUP�

]UQD�JUDLQ

�����

 �����
 �����

 �����


���9,,, POLMHþQD�PLON

]UHORVW�PDWXUXW\

�����
 ����� �����

 �����

���9,,, YRãWDQD�ZD[\

]UHORVW�PDWXULW\

����� ����� ����� �����

���,; SXQD]UHORVW�IXOO ����� ����� ����� �����


 NRHILFLMHQW NRUHODFLMH�FRUUHODWLRQ FRHIILFLHQW

=QDWQR YHüL XWMHFDM QD SULQRV ]UQD NXNXUX]D LPDR MH

VDGUåDM WUHQXWDþQH YODJH WOD X SRYUãLQVNRP VORMX� D RGQRV

VDGUåDMD X SRYUãLQVNRP L SRWSRYUãLQVNRP VORMX X �����

JRGLQL RGUHÿHQ MH WDNRÿHU YLVRNLP NRUHODFLMVNLP

NRHILFLMHQWRP �U �����
��

8 GUXJRM JRGLQL LVWUDåLYDQMD VDGUåDM WUHQXWDþQH YODJH

]QDWQR MH YLãH XWMHFDR QD SULQRV NXNXUX]D JRWRYR X VYLP

ID]DPD UDVWD L UD]YRMD� 3RVHEDQ XWMHFDM QD SULQRV WDNRÿHU

MH L]UDÿHQ X ID]DPD SUHGPHWOLþDQMD L PHWOLþDQMD

�U �����

 L U �����

� WH ID]DPD IRUPLUDQMD ]UQD

�U �����

� L POLMHþQH ]UHORVWL �U �����

�� 1HãWR PDQML

XWMHFDM �QD UD]LQL 3 � �� QD SULQRV ]UQD ELR MH X RVWDOLP

ID]DPD� L]X]HY X FYDWQML� YRãWDQRM L SXQRM ]UHORVWL� NDGD

NRHILFLMHQ NRUHODFLMH QLMH LPDR ]QDþDMQX VWDWLVWLþNX

RSUDYGDQRVW�

1DMYHüH SRWUHEH ]D YRGRP SRGXGDUDMX VH ]D VUHGQMH

NDVQL KLEULG XSUDYR X QDYHGHQLP ID]DPD� D QHGRVWDFL

YRGH X WRP UD]GREOMX SUHVXGQR XWMHþX QD VPDQMHQMH

SULQRVD ]UQD� ãWR MH X VNODGX VD VSR]QDMRP YHüLQH DXWRUD

]D W]Y� NULWLþQR UD]GREOMH X UD]YRMX NXNXUX]D� 3UHPD

7RPLüX ������ WH :DOODFH�%UHVVPDQX �FLWLUDQR SUHPD

7RPLüX� ����� QDMYHüH SRWUHEH ]D YRGRP SRGXGDUDMX VH



$JLUFXOWXUDH &RQVSHFWXV 6FLHQWLILFXV 9RO� �� 1R� ������

]D VUHGQMH NDVQH L NDVQH KLEULGH XSUDYR VD QDYHGHQLP

UD]GREOMLPD� D QHGRVWDWDN YRGH X RYLP ID]DPD ]QDþLR MH L

VPDQMHQMH SULQRVD ]UQD� SRVHELFH X SUYRM JRGLQL

LVWUDåLYDQMD�

/LVQD SRYUãLQD� NDR RVQRYD ]D IRUPLUDQMH SULQRVD ]UQD

NXNXUX]D ELOD MH YUOR UD]OLþLWD SUL UD]OLþLWLP NROLþLQDPD

GXãLND X JQRMLGEL L X QDYHGHQLP VNORSRYLPD WLMHNRP

GYLMH JRGLQH SURYRÿHQMD SRNXVD�

7DEOLFD �� /LVQD SRYUãLQD �/$,� X ����� L ����� JRGLQL

7DEOH �� /HDI DUHD LQGH[ �/$,� LQ ����� DQG �����

IDNWRUL LVWUDåLYDQMD�LQYHVWLJDWLRQ IDFWRUV

� XWMHFDM SULPMHQH )(57,1( .� QD OLVQX SRYUãLQX �/$,��

)(57,1$ .��/$,

IDNWRUL�IDFWRUV ����� �����

0�

0�

�����

�����

�����

�����

/6' ��

��

�����

1�6�

1�6�

1�6�

� XWMHFDM NROLþLQH GXãLND QD OLVQX SRYUãLQX �/$,�� QLWURJHQ�/$,

1�

1�

1�

�����

�����

�����

�����

�����

�����

/6' ��

��

�����

�����

�����

�����

� XWMHFDM VNORSD QD OLVQX SRYUãLQX �/$,�� GHQVLW\�/$,

6�

6�

6�

�����

�����

�����

�����

�����

�����

/6' ��

��

�����

�����

�����

�����

,] DQDOL]H YDULMDQFH ]D ����� JRGLQX �WDEOLFD ��� SURL]OD]L

GD VH YDULMDQWH UD]OLNXMX X SRJOHGX SULPMHQH

PLNURHOHPHQDWD X ID]L LQWHQ]LYQRJ SRUDVWD �3����� ���

UDVWXüLK NROLþLQD GXãLND �3����� �� WH VNORSRYD �3�����

���

/LVQD SRYUãLQD L]UDåHQD LQGHNVRP OLVQH SRYUãLQH �/$,��

ELOD MH ]QDþDMQR YHüD �3������� X] SULPMHQMHQX VPMHVH

PLNURHOHPHQDWD� D L]QRVLOD MH X SURVMHNX �����

3ULPMHQRP YHüLK NROLþLQD GXãLND� LQGHNV OLVQH SRYUãLQH

ELR MH ]QDþDMQR YHüL X RGQRVX QD YDULMDQWX VD �� NJ�KD

GXãLND� 2YR SRYHüDQMH ELOR MH ]D ���� RGQRVQR �����

UHVSHNWLYQR� 6LJQLILNDQWQR QDMYHüH YULMHGQRVWL /$, X

RGQRVX QD QLåH UD]LQH JQRMLEH GXãLNRP LPDOD MH JQRMLGED

RG ��� NJ 1�KD �������

8 SRJOHGX VNORSRYD� ELOR MH ]QDþDMQLK UD]OLND X VYLP

YDULMDQWDPD� 3RYHüDQMHP VNORSD ]D ��� RGQRVQR �� ��

LQGHNV OLVQH SRYUãLQH ELR MH YHüL ]D ��� RGQRVQR ���� � X

SURVMHNX ]D VYH NRPELQDFLMH X SRNXVX� 3RYHüDQMHP

VNORSD QD ������ ELOMDND�KD� OLVQD SRYUãLQD ELOD MH YHüD ]D

�� ��

$QDOL]D YDULMDQFH ]D ����� JRGLQX� SRND]DOD MH GD VX VH

YDULMDQWH ]QDþDMQR UD]OLNRYDOH X SRJOHGX JQRMLGEH

GXãLNRP L VNORSD �7DEOLFD ���� )ROLMDUQD LVKUDQD

PLNURHOHPHQWLPD� NDR L LQWHUDNFLMH QLVX ELOH VWDWLVWLþNL

RSUDYGDQH X SRJOHGX OLVQH SRYUãLQH� 8 SRNXVX V

SULPMHQRP PLNURHOHPHQDWD OLVQD SRYUãLQD ELOD MH YHüD X

RGQRVX QD GUXJL GLR SRNXVD ]D ���� �/$,�� ãWR MH YHüLQRP

QHVLJQLILNDQWQR�

3ULPMHQRP UDVWXüLK NROLþLQD GXãLND� LQGHNV OLVQH SRYUãLQH

ELR MH ]QDþDMQR YHüL ����� L ����� X RGQRVX QD JQRMLGEX

RG �� NJ�KD ������� 1DMYHüH YULMHGQRVWL ELOH VX X

QDMYHüHP VNORSX NXNXUX]D ����������� ãWR SUHGVWDYOMD

]QDþDMQR SRYHüDQMH X RGQRVX QD YULMHGQRVWL /$,

GRELYHQH X QLåHP VNORSX� 2YH QDYRGH SRWYUÿXMX

LVWUDåLYDQMD +DQZD\D ������� .ROþDUD L 9LGHQRYLüD

������ NRML QDYRGH GD VH VPDQMHQMHP NROLþLQH GXãLND

]QDWQR VPDQMXMH L OLVQD SRYUãLQD�

3UHPD SRGDFLPD %HUF]HQ\LD ������ NRML SRWYUÿXMH QDãD

LVWUDåLYDQMD� YULMHGQRVW /$, ELOD MH RVMHWQR PDQMD X

WUHWPDQLPD EH] JQRMLGEH GXãLNRP� D QDMYHüD SUL JQRMLGEL

RG ������� NJ�KD� 6OLþQH UH]XOWDWH GRELOL VX L PQRJL GUXJL

DXWRUL�

3RYHüDQMHP VNORSD ]D ��� RGQRVQR �� �� LQGHNV OLVQH

SRYUãLQH ELR MH YHüL ]D ���� L ���� �� 6 SRYHüDQMHP

VNORSD QD ������ ELOMDND�KD� LQGHNV OLVQH SRYUãLQH ELR MH

YHüL ]D ����� �� %HUF]HQ\L ������ MH GRELR OLQHDUQX

NRUHODFLMX L]PHÿX YULMHGQRVWL /$, L VNORSD� 8 YHüHP

VNORSX SUHPD QMHJRYLP LVWUDåLYDQMLPD YULMHGQRVW /$,

NUHWDOD VH RG �������� SUL þHPX VH GLMHORP SRYHüDYDR L

SULQRV� 2YD LVWUDåLYDQMD X SRWSXQRVWL SRWNUHSOMXMX

SURYHGHQD YODVWLWD LVWUDåLYDQMD�

=D FLMHOL SRNXV LQGHNV OLVQH SRYUãLQH X ����� JRGLQL� ELR

MH ����� D ãWR ]D ���� YLãH X RGQRVX QD SUHWKRGQX JRGLQX�

2YDNYL XYMHWL UH]XOWLUDOL VX GLMHORP L YHüLP SULQRVRP

]UQD X ����� JRGLQL��

*RWOLQ L 3XFDULü ������ QDYRGH VOLþQR GRELYHQLP

UH]XOWDWLPD GD VH SRUDVW OLVQH SRYUãLQH PRåH UHJXOLUDWL

VNORSRP� RGQRVQR SRYHüDQMHP VNORSD ]D �� ��

SRYHüDQMH OLVQH SRYUãLQH L]QRVLOR MH RNR �� ��

1D ED]L LVWUDåLYDQMD 3XFDULüD L *RWOLQD ������ PRåH VH

]DNOMXþLWL GD MH OLVQD SRYUãLQD RG /$, ��� GRYROMQD ]D

SRVWL]DQMH YLVRNLK SULQRVD�

3ULQRV ]UQD NXNXUX]D X ����� L ����� JRGLQL LPDR MH

UD]OLþLWH YULMHGQRVWL X SRNXVQLP YDULMDQWDPD�

$QDOL]RP YDULMDQFH ]D ����� JRGLQX SURYRÿHQMD SRNXVD�

XWYUÿHQ MH VDPR VNORS NDR IDNWRU VD VLJQLILNDQWQLP

GMHORYDQMHP �3 � ��� 3ULPMHQD PLNURHOHPHQDWD �% L =Q�

QLMH ]QDþDMQR SRYHüDOD SULQRV ]UQD� LDNR MH SULPMHWQR

QH]QDWQR SRYHüDQMH SULQRVD X WRP GLMHOX SRNXVD �����

W�KD��

%XGXüL GD MH NRQFHQWUDFLMD % L =Q X WOX �SUHPD (8)

PHWRGL� ELOD QD JUDQLFL YUOR GREUH RSVNUEOMHQRVWL� D

L]QRVLOD MH ��� RGQRVQR ��� SSP YHüL ]QDþDM SULPMHQH

LVWLK ELR MH V DVSHNWD YHüH RWSRUQRVWL SUHPD VXãL� 6OLþQH

WYUGQMH L]QRVH L GUXJL DXWRUL �0LODGLQRYLü L 5XNDYLQD�

������ 3RYHüDQMH SULQRVD SULPMHQRP RYLK

PLNURHOHPHQDWD ELOR EL YMHURMDWQR L]UD]LWLMH SUL YHüLP

YULMHGQRVWLPD S+ �!���� L X] QDYRGQMDYDQMH�
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3RUDVWRP GXãLþQLK GR]D� SULQRV ]UQD MH QHVLJQLILNDQWQR

UDVWDR L WR ����� RGQRVQR ���� W�KD X RGQRVX QD JQRMLGEX

RG �� NJ 1�KD�

)DNWRU VNORS SRND]DR MH YLVRNR VLJQLILNDQWQR GMHORYDQMH�

D SULQRV ]UQD UDVWDR MH VYH GR SULPMHQH QDMYHüHJ VNORSD� D

SRVHELFH VH WR RGQRVL QD X]JRM NXNXUX]D X VNORSX RG

������ ELOMDND�KD� NDGD MH SULQRV ]UQD L]QRVLR ����� W�KD�

7DEOLFD �� 8WMHFDM SULPMHQH )(57,1( .� QD SULQRV ]UQD X ����

L ����� JRGLQL

7DEOH �� )(57,1$ .� DSSOLFDWLRQ LQIOXHQFH RQ JUDLQ \LHOG LQ

����� DQG �����

IDNWRUL LVWUDåLYDQMD�LQYHVWLJDWLRQ IDFWRUV

� XWMHFDM SULPMHQH )(57,1( .� QD SULQRV ]UQD �W�KD�� )(57,1$ .�

� JUDLQ \LHOG

IDNWRUL�IDFWRUV ����� �����

0�

0�

�����

�����

�����

�����

/6' ��

��
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� XWMHFDM NROLþLQH GXãLND QD SULQRV ]UQD �W�KD�� QLWURJHQ�JUDLQ \LHOG
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� XWMHFDM VNORSD QD SULQRV ]UQD �W�KD�� GHQVLW\�JUDLQ \LHOG
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+LEULG %F ��� LPDR MH ]QDþDMQR QDMYHüL SULQRV X

QDMYHüHP VNORSX ������������ W�KD�� 1DMQLåL SULQRV

]DELOMHåHQ MH X QDMQLåLP VNORSRYLPD L SUL QDMPDQMLP

NROLþLQDPD GXãLND ������������ W�KD��

=D VYH NRPELQDFLMH X SRNXVX SULQRV ]UQD MH X SUYRM

JRGLQL ELR ]QDWQR QLåL ������ W�KD� X RGQRVX QD GUXJX

JRGLQX LVWUDåLYDQMD NRMD MH LPDOD ]QDWQR SRYROMQLML

RERULQVNL UHåLP� D SURVMHþQL SULQRV ]UQD ELR MH ]D VYH

YDULMDQWH ����� W�KD� 8 UHODWLYQLP SRND]DWHOMLPD� SULQRV

]UQD MH X ����� JRGLQL ELR YHüL ]D ����� � X RGQRVX QD

SUHWKRGQX JRGLQX� NRMD MH ELOD ]QDWQR QHSRYROMQLMD ]D

X]JRM NXNXUX]D�

3UHPD SRGDFLPD L] WDEOLFH �� DQDOL]D YDULMDQFH ]D �����

JRGLQX SRND]DOD MH VLJQLILNDQWQH UD]OLNH ]D IDNWRUH GXãLN L

VNORS QD UD]LQL 3 � ��

3ULPMHQD PLNURHOHPHQDWD QLWL RYH JRGLQH QLMH XYMHWRYDOD

]QDþDMQLMH SRYHüDQMH SULQRVD �VYHJD ���� W�KD��

3RUDVWRP GXãLþQLK GR]D QD ��� NJ�KD� SULQRV ]UQD ELR MH

X SURVMHNX ����� W�KD� ãWR SUHGVWDYOMD YLVRNRVLJQLILNDQWQR

�3 � �� SRYHüDQMH SULQRVD X RGQRVX QD YDULMDQWH VD ��

NJ 1�KD� ,]PHÿX YDULMDQWL V ��� L ��� NJ 1�KD QLMH ELOR

]QDþDMQLMLK UD]OLND X SRJOHGX SULQRVD ]UQD� 3RYHüDQMHP

NROLþLQH RERULQD WLMHNRP YHJHWDFLMH ���� PP� X �����

JRGLQL L EROMRP UDVSRGMHORP� NDR L ]QDWQR YHüLP

VDGUåDMHP YRGH X WOX� SULQRV ]UQD SRYHüDR VH

YLVRNRVLJQLILNDQWQR SULPMHQRP ��� NJ�KD GXãLND� ãWR

XND]XMH QD EROMH LVNRULãWHQMH GXãLND X SRYROMQLMHP

YRGR]UDþQRP PHGLMX� *QRMLGED GXãLNRP RG ��� NJ�KD

QLWL X MHGQRP VOXþDMX QLMH XYMHWRYDOD ]QDþDMQLMH

SRYHüDQMH SULQRVD ]UQD�

,]QHVHQL UH]XOWDWL SRWNUHSOMXMX WYUGQMH YHüHJ EURMD DXWRUD�

NDR QSU� *RWOLQD L VXUDGQLND ������ NRML QDYRGH L GUXJD

PQRJREURMQD LVWUDåLYDQMD REDYOMHQD X 6$' SUHPD NRMLPD

MH NROLþLQD RG ��� NJ�KD GXãLND X JQRMLGEL GRVWDWQD ]D

SRVWL]DQMH RSWLPDOQLK SULQRVD ]UQD X] RVWDOH XYMHWH

SRYROMQH ]D X]JRM NXNXUX]D� 6OLþQH WYUGQMH L]QRVH

'XUPDQ L %HUWLü ������� NRML QDJODãDYDMX SDG HILNDVQRVWL

GXãLND V YHüRP L NRQWLQXLUDQRP GXãLþQRP JQRMLGERP�

,]UD]LWR GMHORYDQMH SRND]DR MH IDNWRU VNORS� 8 YHüLP

VNORSRYLPD SULQRV ]UQD ELR MH ]QDþDMQR YHüL� D SRVHELFH

VH WR RGQRVL QD YDULMDQWH VD ������ ELOMDND�KD� NDGD MH

SULQRV X SURVMHNX L]QRVLR ����� W�KD� 2YR SRYHüDQMH ELOR

MH ]D ����� W�KD X RGQRVX QD QDMQLåL VNORS L ]D ����� W�KD

X RGQRVX QD VNORS RG ������ ELOMDND�KD� 6LJQLILNDQWQR

QDMYHüL SULQRV ]UQD ]DELOMHåHQ MH X QDMYHüHP VNORSX L X]

SULPMHQX QDMYHüLK NROLþLQD GXãLND X SRNXVX ������������

W�KD�� 1DMQLåL SULQRV ]UQD NXNXUX]D ELR MH HYLGHQWQR X

QDMPDQMHP VNORSX L X] XSRUDEX �� NJ 1�KD ������������

W�KD�� 5H]XOWDWL *RWOLQD L 3XFDULüD ������� XND]DOL VX QD WR

GD VH KLEULGL )$2 JUXSH ��� WUHEDMX VLMDWL X VNORSX RG

������������� ELOMDND�KD� GRN MH SUHPD QDãLP

LVWUDåLYDQMLPD SULQRV ]UQD UDVWDR VYH GR VNORSD ������

ELOMDND�KD� DOL X] UHODWLYQR SRYROMQH XYMHWH �UHODWLYQR

SRYROMDQ UHåLP YODåQRVWL WOD� YLVRND PLQHUDOL]DFLMD GXãLND

WH JQRMLGED RG ������ NJ�KD GXãLND�� 6OLþQH WYUGQMH R

SRYHüDQMX SULQRVD ]UQD QD SORGQLMLP WOLPD L X XYMHWLPD

SRYROMQH YODåQRVWL L]QRVH .ROþDU ������� .UXF]HN ������

L 9DPHUDOL �������

/LVQD SRYUãLQD MH WLMHNRP LVWUDåLYDQMD ]QDþDMQR XWMHFDOD

QD SULQRV ]UQD� 2GQRV /$, L SULQRVD ]UQD SULND]DQ MH

JUDILNRQLPD � L ���

*UDI �� 2GQRV /$, L SULQRVD ]UQD NXNXUX]D X ����� JRGLQL

)LJXUH �� 5HODWLRQ EHWZHHQ /$, DQG JUDLQ \LHOG LQ �����

\  ������[
�
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SULQRV�JUDLQ \LHOG �W�KD�

/
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,

/$, 3RO\� �/$,�



$JLUFXOWXUDH &RQVSHFWXV 6FLHQWLILFXV 9RO� �� 1R� ������

8 ����� JRGLQL RGQRV SULQRVD ]UQD L /$, SULND]DQ MH

YLVRNLP NRUHODFLMVNLP NRHILFLMHQWRP �U ������� 

�� D

REOLN YH]H SULND]DQ MH NYDGUDWQRP UHJUHVLMVNRP

MHGQDGåERP�

8 GUXJRM JRGLQL LVWUDåLYDQMD NRHILFLMHQW NRUHODFLMH ELR MH

U ������ 

� ãWR þLQL MDþX YH]X X RGQRVX QD RQX L]

SUHWKRGQH JRGLQH �

6OLþQH WYUGQMH L]QLR MH (DUO\ ������� 6DULü L 'UH]JLü

������� DOL QDYHGHQL DXWRUL X VYRMLP LVWUDåLYDQMLPD QLVX

XYLMHN GRELOL YLVRNH NRUHODFLMVNH YULMHGQRVWL RGQRVD /$, L

SULQRVD ]UQD�

*UDI �� 2GQRV /$, L SULQRVD ]UQD NXNXUX]D X ����� JRGLQL

)LJXUH �� 5HODWLRQ EHWZHHQ /$, DQG JUDLQ \LHOG LQ �����

\  �������[
�
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SULQRV�JUDLQ \LHOG �W�KD�

/
$
,

/$, 3RO\� �/$,�

=$./-8ý$.

8NXSQL QHGRVWDWDN YRGH SUHPD KLGURORãNRP SURUDþXQX X

SUYRM JRGLQL LVWUDåLYDQMD WLMHNRP YHJHWDFLMH L]QRVLR MH

SUHPD KLGURORãNRP SURUDþXQX ��� PP� D QHGRVWDFL YRGH

X OLSQMX L VUSQMX ����� PP� 'UXJD JRGLQD LVWUDåLYDQMD

ELOD MH ]QDWQR SRYROMQLMD ]D UDVW L UD]YRM NXNXUX]D�

8NXSQL QHGRVWDWDN L]QRVLR MH ]D YHJHWDFLMVNR UD]GREOMH

�� PP� D WLMHNRP VUSQMD L NRORYR]D QHGRVWDMDOR MH VYHJD

�����

6YL RYL QHGRVWDFL YRGH WLMHNRP LVWUDåLYDQMD ELOL VX

QDML]UD]LWLML WLMHNRP ]DGQMH GHNDGH OLSQMD� VUSQMD L

NRORYR]D� NDGD MH NXNXUX] ELR X ID]L SUHGPHWOLþDQMH�

PHWOLþDQMH WH ID]L IRUPLUDQMD ]UQD� 2YL QHGRVWDFL RGUD]LOL

VX VH L QD VPDQMHQMH SULQRVD� SRVHELFH X SUYRM JRGLQL

LVWUDåLYDQMD� NDGD MH SURVMHþQL SULQRV ELR QLåL X RGQRVX QD

GUXJX JRGLQX LVWUDåLYDQMD ������ W�KD� ]D ����� �� D

L]QRVLR MH VYHJD ����� W�KD�

1DMPDQML VDGUåDM WUHQXWDþQH YODJH X WOX ELR MH SRþHWNRP

WUHüH GHNDGH VUSQMD L SUYH GHNDGH NRORYR]D X QDMYHüHP

VNORSX ����������� PP X SUYRM JRGLQL� RGQRVQR ������

����� PP X GUXJRM JRGLQL LVWUDåLYDQMD X RUDQLþQRP VORMX

WOD�� 1DMYHüL QHGRVWDFL YRGH X WOX ]DELOMHåHQL VX X ID]L

IRUPLUDQMD ]UQD� ãWR VH WDNRÿHU YUOR QHSRYROMQR RGUD]LOR

QD SULQRV ]UQD� SRVHELFH X SUYRM JRGLQL� NDGD MH VDGUåDM

WUHQXWDþQH YODJH ]D VYD WUL VNORSD X SRYUãLQVNRP VORMX WOD

L]QRVLR VYHJD ����������� PP�

2GQRV VDGUåDMD WUHQXWDþQH YODJH WOD X RUDQLþQRP L

SRGRUDQLþQRP VORMX L SULQRVD ]UQD ELR MH QDML]UD]LWLML X

ID]L SUHGPHWOLþDQMH� PHWOLþDQMH L ID]L IRUPLUDQMD ]UQD X

���� L ����� JRGLQL� =QDWQR VODELML XWMHFDM HYLGHQWLUDQ MH

X UDQLMLP ID]DPD UDVWD L UD]YRMD NXNXUX]D�

3RYHüDQD JQRMLGED GXãLNRP X VXãQLMRM ����� JRGLQL QLMH

XYMHWRYDOD ]QDþDMQLMH SRYHüDQMH SULQRVD ]UQD� 3ULQRV ]UQD

ELR MH QH]QDWQR YHüL SULPMHQRP ��� L ��� NJ�KD �]D ����

L ���� W�KD� X RGQRVX QD SULPMHQX �� NJ�KD GXãLND� NDGD

MH L]QRVLR ����� W�KD� 5DVWXüH NROLþLQH GXãLND X JQRMLGEL

QLVX ELOH VWDWLVWLþNL RSUDYGDQH ]ERJ VODELMH PLQHUDOL]DFLMH

GXãLND SUL ]QDþDMQRP QHGRVWDWNX YRGH� 2þHNLYDQD

PLQHUDOL]DFLMD GXãLND X WOX �GRELYHQD UDþXQVNLP SXWHP

SUHPD DQDOL]L WOD (8)�PHWRGRP V � � KXPXVD� L]QRVLOD

MH þDN ������� NJ�KD X SUYRM JRGLQL LVWUDåLYDQMD�

)ROLMDUQD SULPMHQD PLNURHOHPHQDWD �% L =Q� X NROLþLQL ���

RGQRVQR ��� NJ�KD �,1$�)HUWLQD .�� X ID]L LQWHQ]LYQRJ

SRUDVWD� WDNRÿHU QLMH LPDOD ]QDþDMQLMHJ XWMHFDMD QD

SRYHüDQMH SULQRVD ]UQD �VYHJD ����� W�KD��

3RYHüDQMHP VNORSD QD ������ ELOMDND�KD SULQRV ]UQD

SRYHüDR VH VYHJD ]D ����� W�KD� D X VNORSX RG ������

ELOMDND�KD SULQRV ]UQD ELR MH YLVRNRVLJQLILNDQWQR YHüL X

RGQRVX QD VYH YDULMDQWH ������ W�KD�� 2YL UH]XOWDWL

XSXüXMX QD ]QDWQR EROMH LVNRULãWHQMH YHüLK NROLþLQD

GXãLND X QDMYHüHP VNORSX�

8 PDQMH VXãQRM ����� SULQRV ]UQD ELR MH YHüL ]D ����� �

X RGQRVX QD SUHWKRGQX JRGLQX� D L]QRVLR MH X SURVMHNX ]D

VYH YDULMDQWH ����� W�KD�

3RYHüDQH NROLþLQH GXãLND RG ��� NJ�KD XYMHWRYDOH VX L

SRYHüDQMH SULQRVD ]UQD �]D ����� W�KD� UHVSHNWLYQR��

*QRMLGED GXãLNRP RG ��� NJ�KD SRYHüDOD MH ]QDþDMQR

SULQRV ]UQD X RGQRVX QD �� NJ�KD GXãLND �]D ����� W�KD� L

QHVLJQLILNDQWQR X RGQRVX QD ��� NJ�KD� 6DPR MH JQRMLGED

GXãLNRP RG ��� NJ�KD LPDOD VWDWLVWLþNX RSUDYGDQRVW�

8 VNORSX RG ������ ELOMDND�KD SULQRV ]UQD ELR MH

]QDþDMQR YHüL �]D ����� W�KD� X RGQRVX QD QDMQLåL VNORS�

6LJQLILNDQWQR QDMYHüL SULQRV ]UQD ELR MH X SURVMHNX X

VNORSX RG ������ ELOMDND�KD L X] SRYHüDQH NROLþLQH

GXãLND X JQRMLGEL� D L]QRVLR MH ����������� W�KD�

,QGHNV OLVQH SRYUãLQH �/$,� MH YLVRNR VLJQLILNDQWQR

XWMHFDR QD SULQRV ]UQD� D RGQRV MH SUHGVWDYOMHQ YLVRNLP

NRUHODFLMVNLP NRHILFLMHQWLPD ]D REMH JRGLQH �U ������ 



X SUYRM WH U ������

 X GUXJRM JRGLQL LVWUDåLYDQMD�� 8

SURVMHNX ]D VYH YDULMDQWH SRNXVD /$, MH ELR X GUXJRM

JRGLQL LVWUDåLYDQMD ]D ���� YHüL X RGQRVX QD SUHWKRGQX

JRGLQX X NRMRM MH YULMHGQRVW /$, ]D VYH YDULMDQWH X

SRNXVX L]QRVLOD ����� 1DMYHüH YULMHGQRVWL /$, SRVWLJQXWH

VX X GYLMH JRGLQH LVWUDåLYDQMD X QDMYHüLP VNORSRYLPD L SUL
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JQRMLGEL GXãLNRP RG ��� NJ�KD ������������ L ������
�������

8 VNORSX RG ������ ELOMDND�KD YULMHGQRVWL /$, ELOH VX RG
�������� X SUYRM L �������� X GUXJRM JRGLQL NDGD MH
SRVWLJQXWD RSWLPDOQD OLVQD SRYUãLQD GRVWDWQD ]D
SRVWL]DQMH RSWLPDOQLK SULQRVD �������� 3RYHüDQMHP OLVQH
SRYUãLQH X VNORSX RG ������ ELOMDND�KD �X RGQRVX QD
QDMQLåL VNORS RYR MH SRYHüDQMH ]D �� �� SULQRV ]UQD ELR
MH VLJQLILNDQWQR YHüL� D X NRQVWHODFLML V UDVWXüLP
NROLþLQDPD GXãLND ���� NJ�KD� L SRYROMQLP NOLPDWVNLP
SULOLNDPD� SRVHELFH X ����� JRGLQL�

3ULPMHQRP PLNURHOHPHQDWD /$, MH ELR YHüL ]D ����
�3������ X SUYRM L ���� �QHVLJQLILNDQWQR� X GUXJRM JRGLQL
LVWUDåLYDQMD�

3RYHüDQMHP JQRMLGEH GXãLNRP� OLVQD SRYUãLQD VH JRWRYR
SURSRUFLRQDOQR SRYHüDYDOD VYH GR SULPMHQH ��� NJ�KD
GXãLND� 3RYHüDQMHP VNORSD QD ������ L ������ ELOMDND�KD
/$, MH ELR VLJQLILNDQWQR YHüL �]D �� RGQRVQR ���� � X
SUYRM L ���� RGQRVQR ���� � X GUXJRM JRGLQL SURYRÿHQMD
SRNXVD�� ãWR MH ]QDþDMQR XWMHFDOR L QD SULQRV ]UQD�

3ULQRV NXNXUX]D MH IXQNFLMD NOLPDWVNLK þLPEHQLND�
SORGQRVWL WOD� KLEULGD� VNORSD� SULPMHQMHQLK KUDQLYD L
GUXJLK DJURWHKQLþNLK PMHUD� 3ULOLþQR MH WHãNR X SRWSXQRVWL
NRQWUROLUDWL QDYHGHQH þLPEHQLNH L GRYHVWL LK X PHÿXVREQL
VNODG WH LK XVPMHULWL SUHPD YLVRNRM L VWDELOQRM
SURL]YRGQML� 3RWUHELWR EL ELOR UD]UDGLWL FLMHOL VXVWDY
NRQWUROH SORGQRVWL WOD X +UYDWVNRM� RSWLPL]LUDWL JQRMLGEX�
VNORS L RVWDOH þLPEHQLNH YDåQH ]D SURL]YRGQMX X VYLP
DJURHNRORãNLP XYMHWLPD +UYDWVNH WH QMLKRY ]QDþDM QD
RNROLQX� D X FLOMX GRELYDQMD SURL]YRGD SULKYDWOMLYRJ ]D
VYH ]DKWMHYQLMH WUåLãWH�

/,7(5$785$

%HUF]HQ\L =� ������� (IIHFW RI 1 )HUWLOL]DWLRQ� SODQW
GHQVLW\ DQG JHQRW\SH RQ WKH G\QDPLFV RI JURZWK DQG
JURZWK LQGLFLHV LQ PDL]H� 3URF� �UG (6$ &RQJUHVV �����
$EDQR�3DGRYD� ,WDO\�

%HQWRQ -�� -RQHV -U� ������� ,Q �0LFURQXWULHQWV LQ
$JULFXOWXUH�� (G� 0RUWYHGW -- HW DO �������� 0DGLVRQ
:LVF� 86$�

'HEUHF]HQL .�� 6LVDN ,� ������� 6KRUW�7HUP DQG ORQJ
WHUP HIIHFWV RI IHUWLOL]DWLRQ RQ WKH \LHOG RI PDL]H� 3URF�
�UG (6$ &RQJUHVV� $EDQR�3DGRYD� ��������

'XUPDQ 3�� %HUWLü %� ������� .RQWUROD SORGQRVWL WOD X
XYMHWLPD LQWHQ]LYQH UDWDUVNH SURL]YRGQMH� 3ROMRSULYUHGQH
$NWXDOQRVWL 6YH]DN�9RO� ��� EU� ���� 'XEURYQLN�

(DUOH\ (� %� ������� 5HODWLYH PD[LPXP \LHOG RI FRUQ�
$JU� -RXU� 9RO� ��� 1R� ��

*LOPRUH &� (�� 5RJHUV 6� -� ������� +HDW XQLWV DV D
PHWKRG RI PHDVXULQJ PDWXULW\ LQ &RUQ� $JURQ� -RXU� ����
��������

*RWOLQ -� ������� 6XYUHPHQD SURL]YRGQMD NXNXUX]D�
=DJUHE�

*RWOLQ -�� 3XFDULü $� ������� 8WMHFDM JXVWRüH VNORSD
QHNLK KLEULGD NXNXUX]D QD YLVLQX SULQRVD� $JURQRPVNL
JODVQLN EU� ��� =DJUHE�

+DGåLYXNRYLü 6� ������� 6WDWLVWLND� ,, L]GDQMH� 3ULYUHGQL
SUHJOHG� %HRJUDG�

+DQZD\ -� -� ������� &RUQ JURZWK DQG FRPSRVLWLRQ LQ
UHODWLRQ WR 6RLO )HUWLOLW\ ,� ,, DQG ,,,� $JU� -RXU� ��� ����
����

.DVWRUL 5� ������� 8ORJD HOHPHQDWD X LVKUDQL ELOMDND�
1RYL 6DG�

.ROþDU )�� 9LGHQRYLü ä� ������� <LHOG RI VRPH PDL]H
K\EULGV GHSHQGLQJ RQ SODQW GHQVLW\ DQG DPRXQWV RI
IHUWLOL]HUV� $UKLY ]D SROMRSULYUHGQH QDXNH �������� ����
���� %HRJUDG�

.UXF]HN $� ������� (IIHFW RI 1LWURJHQ DSSOLFDWLRQ RQ
JUDLQ \LHOGV RI PDL]H LQ UHODWLRQ WR FXOWLYDU DQG SODQW
GHQVLW\� 3DPLHWQLN 3XODZVNL ��� �������� .DWHGUD XSUDY\
5ROL L UDVOLQ� $5 3R]QDQ� 3RODQG�

0DQRMORYLü 6�� -HOHQLü '�� *OLQWLü 0�� $üLPRYLü 0�
������� 0MHVWR L XORJD WHþQLK ÿXEULYD� $JURKHPLMD �����
%HRJUDG�

0LODGLQRYLü 1�� 5XNDYLQD 0� ������� 3ULORJ SURXþDYDQMX
XWLFDMD FLQND L PDJQH]LMXPD X NRPSOHNVQLP ÿXEULYLPD QD
SULQRV L QHNH PRUIRORãNH RVRELQH NXNXUX]D� $JURKHPLMD
����� %HRJUDG�

0F.HH *� :� ������� $ FRHIILFLHQW IRU FRPSXWLQJ OHDI
DUHD LQ K\EULG FRUQ� $JU� -RXU� 9RO� ���

1HPHWK .� ������� 2GUHÿLYDQMH VWYDUQH L SRWHQFLMDOQH
UDVSRORåLYRVWL KUDQOMLYLK HOHPHQDWD X ]HPOMLãWX SRPRüX
PHWRGH (OHNWUR�XOWUDILOWUDFLMH �(8)�� %HRJUDG�

3DOPHU :� &� ������� 0HWHRURORJLFDO 'URXJKW� 86
:HDWKHU %XUHDX� 7HKQLFDO 3DSHU� 1R� ���� :DVKLQJWRQ�
'� &� 86 'HS� RI FRPPHUFH�

3XFDULü $�� *RWOLQ -� ������� 3URPMHQOMLYRVW QHNLK
VYRMVWDYD ELOMDND L SULQRVD KLEULGD NXNXUX]D X ]DYLVQRVWL
RG JXVWRüH VNORSD� ,� /LVQD SRYUãLQD� 3ROMRSULYUHGQD
]QDQVWYHQD VPRWUD 6Y�� )DVF� ������� �������� =DJUHE�

6DULü 0�� 'UH]JLü 3� ������� 3URXþDYDQMH EURMD L
UDVSRUHGD ELOMDND NXNXUX]D QD DVLPLODFLRQX SRYUãLQX L QD
SULQRV� 6DYUHPHQD SROMRSULYUHGD EU� ���� 1RYL 6DG�

7DQLü 6�� 9LGDþHN ä� ������� +LGURNDON� NRPSMXWRUVNL
SURJUDPVNL SDNHW ]D SURUDþXQ ELODQFH RERULQVNH YRGH X
WOX� )3=�,QVWLWXW ]D $JURHNRORJLMX� =DYRG ]D SHGRORJLMX�
=DJUHE�

7RPLü )� ������� 1DYRGQMDYDQMH� =DJUHE�

7RPLü )�� 5RPLü '� ������� 5MHãHQMH YODåQRVWL WOD
JHRWHVWRP� 3ROMRSULYUHGQH $NWXDOQRVWL 6YH]DN�9RO ����
EU� �������



$JLUFXOWXUDH &RQVSHFWXV 6FLHQWLILFXV 9RO� �� 1R� ������

9DPHUDOL 7�� %RQD 6�� 0RVFD *� ������� 5RRW /HQJWK
GHQVLW\� \LHOG DQG 1LWURJHQ DOORFDWLRQ LQ PDL]H VHOHFWHG
IRU ORZ LQSXW� 3URF� �UG (6$ &RQJUHVV� $EDQR�3DGRYD�
��������

9LGDþHN ä� ������� 3URFMHQD SURL]YRGQRJ SURVWRUD L
SULNODGQRVWL WOD ]D QDWDSDQMH X ,VWRþQRM 6ODYRQLML L
%DUDQML� 'LVHUWDFLMD� =DJUHE�

9LGDþHN ä�� %RJXQRYLü 0�� âNRULü $� ������� :DWHU
%DODQFH 0RGXOH IRU )UHH�'UDLQLQJ 6RLOV RI 6XEKXPLG
7\SH $JURHFRORJLFDO 6\VWHPV� 3RGH 1R� ��� ������
%UDWLVODYD�

9LGDþHN ä�� +XVQMDN 6� ������� +LGURSHGRORãND RVQRYD
SURMHNWD ]D QDWDSDQMH GLMHOD SRGUXþMD .UQMDN� )3=�
,QVWLWXW ]D $JURHNRORJLMX� =DJUHE�

:DUQRN 5� (� ������� 666D� 3URF� ���� ��������

6800$5<

0DL]H 5HDFWLRQ RQ 1LWURJHQ DQG 0LFURHOHPHQWV

)HUWLOL]DWLRQ� 3ODQW 'HQVLW\ DQG +\GURPHOLRUDWHG 6RLO

0RLVWXUH 5HJLPH

'XULQJ ����� DQG ����� D ILHOG WULDOV ZHUH FDUULHG RXW RQ
K\GURPHOLRUDWHG ORHVVLYH VHPLJOD\ W\SH RI VRLO RQ
9LQNRYFL DUHD �(DVW &URDWLD��

5HDFWLRQ RI PLGGOH HDUO\ PDL]H K\EULG %F ��� RQ
QLWURJHQ IHUWLOL]DWLRQ �QLWURJHQ UDWHV ZHUH ��� ��� DQG
��� NJ KD���� PLFURHOHPHQWV IHUWLOL]DWLRQV E\ ,1$
)(57,1$ .� �PLFURHOHPHQWV UDWHV ZHUH %RURQ ��� DQG
=LQF � NJ KD���� SODQW GHQVLW\ �������� ������ DQG ������
SODQWV KD���� DQG VRLO PRLVWXUH UHJLPH ZHUH LQYHVWLJDWHG LQ
WULDOV�

3KHQR�SKDVHV �DSSHDUDQFH DQG IORZ�� FOLPDWH IDFWRUV
�WHPSHUDWXUHV� UDLQIDOOV HIIHFWLYH ZDUPWK XQLW WRWDOV�
UHODWLYH DLU KXPLGLW\� LQVRODWLRQ HWF�� DQG FKHPLFDO
DQDO\VLV RI VRLO E\ (8) PHWKRG ZHUH REVHUYHG GXULQJ
YHJHWDWLRQ�

6RLO PRLVWXUH UHJLPH ZDV REVHUYHG WRR� '\QDPLFV RI
LPPHGLDWH VRLO PRLVWXUH FRQWHQW ZDV GHWHUPLQHG E\
WDNLQJ 6DPSOHV LQ GHVWUR\HG FRQGLWLRQ �VRQGH� DQG
QDWXUDO FRQGLWLRQ �.RSHFN\ F\OLQGHUV�� 0DQ\ RWKHU WUDLWV
ZHUH GRQH ZKLFK KDYH GLUHFW RU LQGLUHFW LPSRUWDQFH DQG
LQIOXHQFH RQ JUDLQ \LHOG�

,Q VLONLQJ SKDVH /HDI DUHD LQGH[ ZDV PHDVXUHG� DQG
SURFHVVHG LQIOXHQFH EHWZHHQ /$, DQG JUDLQ \LHOG� :LWK
JUDLQ \LHOG� JUDLQ PRLVWXUH FRQWHQW ZDV GHWHUPLQHG�

%\ FRPSXWHU SURJUDP DQG PHWHRURORJLFDO SDUDPHWHUV
EDODQFH RI UDLQIDOO DQG ILUVW SKDVH K\GURORJLFDO HVWLPDWH
RI ZDWHU EDODQFH FRPSRQHQWV LQ VRLO ZHUH GHWHUPLQHG�

7KH PRVW RI UHVXOWV ZHUH SURFHVVHG VWDWLVWLFDOO\ E\ VSOLW�
VSOLW�SORW DQDO\VLV LQ IRXU UHSHWLWLRQV� FRUUHODWLRQ DQG
UHJUHVVLRQ DQDO\VLV �VLPSOH[ DQG FRPSOH[� VRPH
WUDLWV�$YHUDJH YDOXHV ZHUH XVHG LQ UHVXOWV LQWHUSUHWDWLRQ�

.H\ ZRUGV� PDL]H� QLWURJHQ IHUWLOL]DWLRQ� GHQVLW\� OHDI
DUHD LQGH[ �/$,�� ZDWHU UHJLPH� PRLVWXUH UHJLPH�
PLFURHOHPHQWV� JUDLQ \LHOG


