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7DULKLQ HQ HVNL KDVWDOÕNODUÕQGDQ ELULVL RODQ
W�EHUN�OR] ELU HQIHNVL\RQ KDVWDOÕ÷Õ \DQÕQGD
D\UÕFD VRV\DO ELU KDVWDOÕN ROXS� J�Q�P�]GH
WDQÕ YH WHGDYL \|QWHPOHULQGHNL LOHUOHPHOHUH
UD÷PHQ |QHPLQL NRUXPD\D GHYDP HWPHNWHGLU�
����¶OL \ÕOODUGDQ VRQUD RUWD\D oÕNDQ ³+XPDQ
,PPXQRGHILFLHQF\ 9LUXV³ �+,9� LQIHNVL\RQX LOH
ELUOLNWH WHNUDU J�QGHPH JHOPLúWLU� %XJ�Q
VDGHFH D] JHOLúPLú \D GD JHOLúPHNWH RODQ
�ONHOHU GH÷LO� JHOLúPLú �ONHOHULQ GH HQ E�\�N
VRUXQODUÕQGDQ ELULVLQL ROXúWXUDQ W�EHUN�OR]�
E�W�Q G�Q\DGD \D\JÕQ RODUDN J|U�OPHNWH YH
|QHPLQL NRUXPDNWDGÕU���� <XUGXPX]GD GD
W�EHUN�OR]OX KDVWD VD\ÕVÕ VRQ \ÕOODUGD DUWPD\D
GHYDP HWPHNWHGLU� �

.ODVLN RODUDN W�EHUN�OR] WDQÕVÕ� NOLQLN EHOLUWLOHU�
UDG\RORMLN J|U�Q�P� W�EHUN�OLQ GHUL WHVWL� NOLQLN
|UQHNOHUGHQ KD]ÕUODQDQ SUHSDUDWODUGD
W�EHUN�OR] EDVLOLQLQ J|U�OPHVL YH EHVL\HULQGH
�UHWLOPHVL\OH P�PN�Q ROPDNWDGÕU� .ODVLN WDQÕ
\|QWHPOHULQGHQ PLNURVNRSLQLQ GX\DUOÕOÕ÷ÕQÕQ
G�ú�N ROPDVÕ� N�OW�U�Q LVH X]XQ ]DPDQ DOPDVÕ�
DUDúWÕUPDFÕODUÕ EX KDVWDOÕ÷ÕQ HUNHQ WDQÕVÕQGD
NXOODQÕODELOHFHN \HQL \|QWHPOHUL GHQHPH\H
\|QHOWPLúWLU����

*�Q�P�]GH W�EHUN�OR] WDQÕVÕQGD NÕVD V�UHGH
VRQXo DOÕQPDVÕQD RODQDN VD÷OD\DQ PROHN�OHU
EL\RORML WHNQLNOHUL NXOODQÕOPD\D EDúODQPÕúWÕU�
3ROLPHUD] ]LQFLU UHDNVL\RQ \|QWHPL �3=5� EX
DPDoOD NXOODQÕODQ PHWRGODUÕQ EDúÕQGD
JHOPHNWHGLU������� $QFDN \D\JÕQ RODUDN
GHQHQPHVLQH NDUúÕQ 3=5 \|QWHPLQGH
DU]XODQDQ |]J�OO�N YH GX\DUOÕOÕN KHQ�] HOGH
HGLOHPHPLúWLU������
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������� µP HQLQGH YH ��� µP ER\XQGD RODQ
0\FREDFWHULXP WXEHUFXORVLV� WHN WHN N�o�N
]LQFLUOHU KDOLQGH EXOXQDELOGL÷L JLEL N�o�N
GHPHWOHU KDOLQGH GH EXOXQDELOHQ KDUHNHWVL]�
VSRUVX] YH NDSV�OV�] EDVLOOHUGLU�
%HVL\HUOHULQGHNL N�OW�UOHULQGHQ \DSÕODQ SUHSD�
UDWODUGD LVH oR÷X NH] E�\�N N�PHOHU
ROXúWXUXUODU�

7�EHUN�OR] EDVLOOHUL *UDP ER\DVÕ LOH J�o
ER\DQÕUODU� 0LNREDNWHULOHULQ ER\DQPDVÕQGD HQ
oRN NXOODQÕODQ \|QWHP (KUOLFK =LHKO�1HHOVHQ
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7�EHUN�OR] EDVLOLQLQ NÕVD V�UHGH WDQÕPODQPDVÕ� LODo GLUHQFLQLQ VDSWDQPDVÕ YH
LQIHNVL\RQ ND\QD÷ÕQÕQ EHOLUOHQPHVL HWNLQ ELU WHGDYL LoLQ oRN |QHPOLGLU� %X
QHGHQOH NODVLN ODERUDWXYDU WDQÕ PHWRGODUÕ \DQÕQGD KÕ]OÕ VRQXo YHUHQ� GX\DUOÕOÕ÷Õ
YH |]J�OO�÷� \�NVHN� NROD\ X\JXODQDELOLU \HQL N�OW�U \|QWHPOHUL YH PROHN�OHU
EL\RORML WHNQLNOHUL JHOLúWLULOPLúWLU�

$QDKWDU NHOLPHOHU� 0\FREDFWHULXP WXEHUFXORVLV� ODERUDWXYDU WDQÕVÕ

7KH ODERUDWRU\ GLDJQRVLV RI P\FREDFWHULXP WXEHUFXORVLV

 
5DSLG ODERUDWRU\ GHWHFWLRQ RI WKH WXEHUFXORVLV EDFLOOL� GHWHUPLQDWLRQ RI LWV GUXJ
UHVLVWDQFH DQG GHWHFWLRQ RI WKH VRXUFH RI LQIHFWLRQ DUH YHU\ LPSRUWDQW IRU
VXFFHVVIXO WUHDWPHQW� 7KHUHIRUH UDSLG� KLJKO\ VSHFLILF DQG VHQVLWLYH� HDVLO\
DSSOLFDEOH QRYHO FXOWXUH PHWKRGV DQG PROHFXODU GLDJQRVWLF WHFKQLTXHV KDYH
EHHQ GHYHORSHG LQ WKH UHFHQW \HDUV�

.H\ ZRUGV� 0\FREDFWHULXP WXEHUFXORVLV� /DERUDWRU\ GLDJQRVLV�  
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GLU� $\UÕFD $XUDPLQ YH .LQ\RXQ ER\DPD
\|QWHPOHUL GH NXOODQÕOPDNWDGÕU ���

.DWÕ EHVL\HULQGH NXUX� S�UW�NO�� VL÷LO
J|U�Q�P�QGH NLUOL EH\D]� GHYH W�\� UHQJLQGH�
KDILI VDUÕPWÕUDN� ��� PP oDSÕQGD NRORQLOHU
ROXúWXUXU� 6ÕYÕ EHVL\HULQGH JUDQ�OHU úHNLOGH�
\�]H\H \DNÕQ �UHPH J|VWHULU� 0\FREDFWHULXP
WXEHUFXORVLVLQ LNL\H E|O�QPH V�UHVL RUWDODPD
����� VDDW DUDVÕQGD GH÷LúPHNWHGLU� %XQXQ
QHGHQL '1$¶\D ED÷ÕPOÕ 51$ SROLPHUD] HQ]LP
GHIHNWLQH ED÷OÕ ROGX÷X G�ú�Q�OPHNWHGLU�� øNL\H
E|O�QPH V�UHVLQLQ X]XQ ROPDVÕ QHGHQL\OH
NRORQL ROXúWXUPD V�UHOHUL ����� J�Q� EXOXUNHQ�
EX V�UH LNL D\D NDGDU X]D\DELOPHNWHGLU����
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<XUGXPX] LoLQ GH oRN |QHPOL ELU VD÷OÕN VRUXQX
RODQ W�EHUN�OR]XQ WDQÕVÕ LOH LOJLOL SUREOHPOHU�
EXJ�Q KDOD NOLQLN |UQHNOHULQ DOÕQPDVÕ YH
ODERUDWXYDUD XODúWÕUÕOPDVÕ DúDPDVÕQGD�
KD]ÕUODPDGD� N�OW�U WHNQLNOHULQGH YH SROLPHUD]
]LQFLU UHDNVL\RQX �3=5� WHVWOHULQGH NDUúÕODúÕODQ
SUREOHPOHU ROPDN �]HUH LQFHOHPHN
P�PN�QG�U�

øGUDU� (UNHQ VDDWOHUGH� HQ D] �� PO� LON DNÕP
LGUDUÕ DOÕQPDVÕ YH HQ NÕVD V�UHGH ODERUDWXYDUD
XODúWÕUÕOPDVÕ JHUHNLU� 'L÷HU ]DPDQODUGD DOÕQDQ
LGUDU |UQHNOHUL GLO�H RODFD÷ÕQGDQ X\JXQ
GH÷LOGLU� %LUELULQL WDNLEHGHQ �o J�QGH� �o D\UÕ
LGUDU |UQH÷LQLQ LQFHOHQPHVL PLNREDNWHUL
L]RODV\RQ úDQVÕQÕ DUWÕUÕU�

%DOJDP� 6DEDK HUNHQ VDDWOHUGH� KDVWDQÕQ D÷Õ]
WHPL]OL÷L \DSÕOGÕNWDQ VRQUD YH \DWDNWDQ
NDONPDGDQ |QFH� �� PO¶OLN SODVWLN NXOODQÕOÕS
DWÕODELOHQ GLVSRVLEOH VDQWULI�M W�SOHULQLQ ���¶LQL
JHoPH\HFHN úHNLOGH EDOJDP |UQH÷L DOPDN
JHUHNOLGLU�

%DOJDP N�OW�U�Q� ELUELULQL L]OH\HQ �o J�QGH� �o
NH] WHNUDU HWPHN L]RODV\RQ úDQVÕQÕ DUWÕUÕU�
$QFDN NOLQL÷L ÕVUDUOD W�EHUN�OR]X G�ú�QG�UHQ
KDVWDODUGD �o |UQH÷LQ QHJDWLI oÕNPDVÕ
GXUXPXQGD EHú YH\D DOWÕ |UQH÷LQ LQFHOHQPHVL
|QHULOPHNWHGLU�

$oOÕN PLGH VX\X �$06�� +DVWD ELUúH\
\HPHGHQ YH \DWDNWDQ NDONPDGDQ� P�PN�QVH
ELU JHFH KDVWDQHGH \DWÕUÕOGÕNWDQ VRQUD� VDEDK
HUNHQ VDDWOHUGH $06 DOÕQPDVÕ JHUHNLU�

0LNREDNWHULOHU PLGH VX\XQGD FDQOÕOÕNODUÕQÕ oRN
oDEXN ND\EHWWL÷LQGHQ� NOLQLN |UQH÷LQ � ��¶OÕN
DQKLGU|] GLVRG\XP IRVIDW �1D�+32�� LOH
Q|WUDOL]H HGLOGLNWHQ VRQUD �KHU ����� PO |UQHN
LoLQ ��� PO WDPSRQ VÕYÕVÕ� P�PN�Q RODQ HQ NÕVD
V�UHGH ODERUDWXYDUD XODúWÕUÕOPDVÕ YH ODERUDWX�
YDUGD EHNOHWLOPHGHQ LúOHQPHVL JHUHNPHNWHGLU�

6WHULO Y�FXW VÕYÕODUÕ� 3OHYUD� SHULNDUG� EH\LQ�
RPXULOLN VÕYÕVÕ �%26�� VLQRYL\DO YH DVLW VÕYÕODUÕ�
NDQ� NHPLN LOL÷L YH LULQ JLEL |UQHNOHU DVSLUDV\RQ
WHNQLNOHUL YH\D FHUUDKL \|QWHPOHU NXOODQÕODUDN
DVHSWLN NRúXOODUGD DOÕQPDOÕGÕU� 0�PN�Q ROGX÷X
NDGDU oRN PLNWDUGD ������ PO� VWHULO NDSODUD
YH\D HQMHNW|UH WRSODQPDOÕ YH NDQOÕ |UQHNOHUH
DQWLNRDJ�ODQ RODUDN� VRG\XP SRO\DQHWRO
V�OIRQDW �636� HNOHQPHOLGLU� %26 JLEL
Q�PXQHOHU D] VD\ÕGD PLNREDNWHUL
LoHUHFH÷LQGHQ� LQFHOHPH LoLQ HQ D] LNL PO |UQHN
JHUHNLU���

7�EHUN�OR] KDVWDODUÕQÕQ HUNHQ WDQÕ YH WHGDYLVL�
W�EHUN�OR]GDQ WRSOXPXQ NRUXQPDVÕQGD HQ
|QHPOL \ROGXU� %X QHGHQOH W�EHUN�OR]
LQIHNVL\RQXQD \DNDODQGÕ÷Õ G�ú�Q�OHQ KDVWDODUÕQ
WHúKLVOHULQL NDQÕWOD\DFDN� GX\DUOÕOÕ÷Õ YH
|]J�OO�÷� \�NVHN� KÕ]OÕ VRQXo YHUHQ�
X\JXODPDVÕ NROD\ YH SDKDOÕ ROPD\DQ
ODERUDWXYDU \|QWHPOHULQLQ UXWLQ NXOODQÕPD
JLUPHVL ROGXNFD |QHPOLGLU�

,� 0ø.526.23ø. ø1&(/(0(

7�EHUN�OR] EDVLOLQLQ HQ KÕ]OÕ YH HQ HNRQRPLN
WDQÕ \|QWHPLGLU� $OÕQDQ PDWHU\DOGHQ GR÷UXGDQ
YH\D KRPRMHQL]DV\RQ LúOHPLQGHQ VRQUD
KD]ÕUODQDQ SUHSDUDW� =LHKO�1HHOVHQ JLEL
ER\DPD WHNQL÷L LOH ER\DQDUDN LQFHOHQLU� )D]OD
GX\DUOÕ ROPDPDVÕQD UD÷PHQ oDEXN VRQXo
DOÕQPDVÕ QHGHQL\OH ODERUDWXYDUODUGD VÕNOÕNOD
X\JXODQPDNWD ROXS� WDQÕ GH÷HUL ROGXNoD
\�NVHNWLU ������ 3UDWLNWH ID]OD NXOODQÕOPDPDNOD
ELUOLNWH� IORUHVDQ ER\DODUOD ER\DQDUDN� 89
PLNURVNREXQGD YH\D |]HO GL\DIUDP WDNÕODUDN
QRUPDO ÕúÕN PLNURVNREXQGD SUHSDUDWODU
LQFHOHQHELOPHNWHGLU��� 0LNURVNRSLN LQFHOHPHGH
DVLGH GLUHQoOL EDVLOLQ J|U�OHELOPHVL LoLQ |UQH÷LQ
PLOLOLWUHVLQGH HQ D] ������ NDGDU EDNWHUL
EXOXQPDVÕ JHUHNPHNWHGLU ���
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$OWÕQ VWDQGDUW RODUDN |QHPLQL KDOHQ NRUX\DQ
N�OW�U�Q GX\DUOÕOÕ÷Õ GLUHNW PLNURVNRSLN
LQFHOHPH\H J|UH GDKD ID]ODGÕU� dR÷XQOXNOD
/HZHQVWHLQ�-HQVHQ YH 0LGGOHEURRN EHVL\HUOHUL
NXOODQÕOPDNWDGÕU� +Õ]OÕ VRQXo YHUHQ ED]Õ
VLVWHPOHUH NDUúÕQ JHo VRQXo YHUPHVLQH UD÷PHQ
N�OW�U� EDNWHULOHULQ FDQOÕOÕ÷ÕQÕ GR÷UXGDQ
J|VWHUPHVL� D\UÕFD oR÷DOWÕODQ VXúXQ GDKD
VRQUDNL LQFHOHPH YH DUDúWÕUPDODU LoLQ PXKDID]D
HGLOHELOPHVLQL VD÷ODPDVÕ DoÕVÕQGDQ oRN
|QHPOLGLU� 7�EHUN�OR] WDQÕVÕQGD PXWODND N�OW�U
\DSÕODUDN EDNWHUL �UHWLOPH\H oDOÕúÕOPDOÕGÕU�
.�OW�U QHJDWLI GHQLOHELOPHVL LoLQ HQ D] � KDIWD
EHNOHQPHVL JHUHNOLGLU� 6RQ \ÕOODUGD KÕ]OÕ VRQXo
YHUHQ N�OW�U VLVWHPOHUL JHOLúWLULOPLúWLU�

5DG\RPHWULN \|QWHP �%DFWHF�� .�OW�U
úLúHOHUL LoHULVLQGH NDUERQ ND\QD÷Õ RODUDN ��&
LoHUHQ SDOPLWLN DVLW EXOXQXU� 0LNREDNWHULOHU
�UHPH HVQDVÕQGD SDOPLWLN DVLWL NXOODQDUDN
UDG\RDNWLI &2� ROXúWXUXUODU� hUHWLOHQ UDG\RDNWLI
JD]ÕQ PLNWDUÕ |Oo�OHUHN EDNWHUL �UHPHVL GDKD
NÕVD V�UHGH EHOLUOHQPHNWHGLU� %X \|QWHPOH
NOLQLN |UQHNOHUGH 0� WXEHUFXORVLV¶LQ
J|VWHULOPHVL RUWDODPD ELU KDIWDGÕU� 3DKDOÕ
ROPDVÕ YH UDG\RDNWLI PDGGH JHUHNWLUPHVL
GH]DYDQWDMGÕU� $YDQWDMÕ KÕ]OÕ� NROD\ �UHWPH YH
WLSOHQGLUPH VD÷ODPDVÕGÕU� %X \|QWHPOH NÕVD
V�UHGH DQWLEDNWHUL\HO GX\DUOÕOÕN LQFHOHPHVL GH
\DSÕODELOPHNWHGLU���

)ORUHVDQ \|QWHPL� 0LNREDNWHUL �UHPHVL�
RUWDPGDNL RNVLMHQLQ NXOODQÕOPDVÕQD ED÷OÕ RODUDN
IORUHVDQV YHUHQ ELU PDGGH LoHUHQ W�SWH
�0\FREDFWHULD JURZWK LQGLFDWRU WXEH� 0*,7�
N�OW�U \DSÕODUDN J|VWHULOLU� 0*,7¶WH GLSWHNL
VLOLNRQD J|P�O� IORUHVDQ ELU PDGGH EXOXQXU�
%HVL\HULQGH RNVLMHQ EXOXQPDVÕ IORUHVDQVÕ
HQJHOOHU� $QFDN EDNWHUL �UHPH\H EDúODGÕ÷ÕQGD
RNVLMHQ W�NHWLPLQH ED÷OÕ RODUDN IORUHVDQV
RUWD\D oÕNDU� hUHPH\H ED÷OÕ IORUHVDQV ��� QP
GDOJD ER\XQGD XOWUDYL\ROH ÕúÕ÷Õ �:RRG ODPEDVÕ�
LOH J|U�O�U� %X VLVWHPGH �UHPH RQ J�QGH
VDSWDQDELOPHNWHGLU� %X \|QWHPOH
DQWLW�EHUN�OR] LODoODUD GX\DUOÕOÕN GD KÕ]OÕ RODUDN
EHOLUOHQHELOPHNWHGLU���

+DEHUFL PLNREDNWHUL\RIDM�
0LNREDNWHUL\RIDM� PLNREDNWHULOHUL LQIHNWH
HGHELOHQ YH EDNWHUL LoHULVLQGH NROD\FD WHVELW
HGLOHELOHQ ELU �U�Q ROXúWXUDQ YLU�VW�U� /XVLIHUD]
HQ]LP JHQLQLQ EX IDMODUD NORQODQPDVÕ LOH

KDEHUFL IDMODU HOGH HGLOPLúWLU� /XVLIHUD] HQ]LPL�
$73 YDUOÕ÷ÕQGD OXVLIHULQLQ RNVLWOHQPHVLQL
NDWDOL]H HGHU YH EX VÕUDGD ÕúÕN ROXúPDVÕQD \RO
DoDU� .OLQLN |UQHNOHUGH KDEHUFL
PLNREDNWHUL\RIDM LOH LQIHNWH HGLOHQ EDVLOOHU
OXVLIHULQ HNOHQGL÷LQGH ÕúÕN ROXúWXUDUDN NDUDQOÕN
DODQGD NROD\FD J|U�Q�UOHU� .OLQLN |UQHNWH ����
���� EDVLO ROPDVÕ WDQÕ LoLQ \HWHUOL ROPDNWDGÕU�
%X \|QWHP G|UW VDDW JLEL NÕVD ELU V�UHGH
WDPDPODQDELOGL÷LQGHQ PLNREDNWHULOHUGH LODo
GLUHQFLQLQ oDEXN EHOLUOHQPHVLQGH ROGXNoD
|QHPOL ROPDNWDGÕU������
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6HURORMLN \|QWHPOHULQ |]J�OO�NOHUL ROGXNoD
G�ú�NW�U� 2UWDPGD EXOXQDQ 0� WXEHUFXORVLV
GÕúÕ PLNREDNWHULOHULQ DQWLMHQOHUL LOH oDSUD]
WHSNLPH\H \RO DoPDNWDGÕUODU� %X QHGHQOH
VDGHFH 0� WXEHUFXORVLV¶WH EXOXQDQ DQWLMHQOHU
VDIODúWÕUÕOPÕú YH |]J�O PRQRNORQDO DQWLNRUODU
HOGH HGLOPLúWLU� 7HNQRORMLN JHOLúPHOHU
VRQXFXQGD� VHURORMLN \|QWHPOHU W�EHUN�OR]
WDQÕVÕQGD \HQLGHQ |QHP ND]DQPD\D
EDúODPÕúWÕU� (Q VÕN NXOODQÕODQ \|QWHP (/,6$¶GÕU�
$QWLMHQOHU ELUoRN HSLWRS WDúÕGÕNODUÕ LoLQ oDSUD]
WHSNLPHOHUH QHGHQ RODELOPHNWH YH |]J�OO�÷�
D]DOWPDNWDGÕU� %X ROXPVX]OXNODUÕ RUWDGDQ
NDOGÕUDELOPHN DPDFÕ\OD NDWÕ ID]GD DQWLNRU
UHNDEHW WHVWL �VROLG�SKDVH DQWLERG\ FRPSHWLWLRQ
WHVW� 6$&7� LVLPOL ELU \|QWHP JHOLúWLULOPLúWLU� %X
\|QWHPGH SODVWLN ELU \�]H\ W�P PLNREDNWHUL
DQWLMHQOHUL LOH NDSODQÕS� �]HULQH NRQDQ
VHUXPXQ� GDKD VRQUD HNOHQHFHN ELU HSLWRSD
|]J�O PRQRNORQDO DQWLNRUXQ ED÷ODQPDVÕQÕ QH
|Oo�GH HQJHOOHGL÷L DUDúWÕUÕOÕU� 6DGHFH ELU
HSLWRSD NDUúÕ \DQÕW DUDQGÕ÷ÕQGDQ |]J�OO�N
DUWPDNWDGÕU�

6HURORMLN WHVWOHULQ GX\DUOÕOÕNODUÕ � �� LOH � ��
DUDVÕQGD GH÷LúPHNWHGLU� g]J�OO�÷� LVH WHN
|]J�O HSLWRSD DQWLNRU FHYDEÕ DUDQGÕ÷ÕQGD �
���¶H YDUPDNWDGÕU� 7�EHUN�OR]GD VHURORMLN
WDQÕGD JHQHOOLNOH ROXPOX VRQXoODU� KDVWDOÕ÷ÕQ
LOHUOHPLú GHYUHOHULQGH HOGH HGLOPHNWHGLU� %X
QHGHQOH VHURORMLN \|QWHPOHU WDQÕ\D HN ELU NDWNÕ
VD÷ODPDPDNWDGÕU������

,9� +h&5(/(5'(1 6$/,1$1 d(ùø7/ø
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$GHQR]LQ GHDPLQD] �$'$�� $GHQR]LQ GHDPLQD]
S�ULQ PHWDEROL]PDVÕQGD J|UHYL RODQ ELU
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HQ]LPGLU YH PDNURIDM� PRQRVLW YH |]HOOLNOH GH
7�OHQIRVLW JLEL ELUoRN K�FUHQLQ ROJXQODúPDVÕQGD
|QHPOL URO R\QDU� 3OHYUD� SHULWRQ� SHULNDUW YH
EH\LQ�RPXULOLN VÕYÕODUÕQGD W�EHUN�OR]
EXOXQGX÷XQGD $'$ G�]H\LQLQ \�NVHOGL÷L
EHOLUOHQPLúWLU� %X \�NVHNOLN PDOLQJ W�P|UOHULQ
YDUOÕ÷ÕQGD GD J|U�OPHNOH ELUOLNWH W�EHUN�OR]GD
\�NVHNOLN ROGXNoD EHOLUJLQGLU� ��

/L]R]LP� $NWLYH ROPXú PDNURIDM� PRQRVLW YH
JUDQ�ORVLWOHUGHQ VDOJÕODQDQ YH EDNWHUL
GXYDUÕQGDNL SHSWLGRJOLNDQÕ SDUoDOD\DQ OL]R]LPLQ
GH W�EHUN�OR] SO|UH]L ROJXODUÕQGD SOHYUDO VÕYÕGD
EHOLUJLQ úHNLOGH DUWWÕ÷Õ YH EXQXQ WDQÕGD oRN
\DUDUOÕ RODELOHFH÷L J|VWHULOPLúWLU���

9� 02/(.h/(5 %ø<2/2-ø. <g17(0/(5

D� 1�NOHLN DVLW KLEULGL]DV\RQ \|QWHPOHUL�
%DVLOLQ NURPR]RPDO '1$ YH\D ULER]RPDO
51$¶ODUÕQÕQ� EXQODUD |]J�O RODUDN ED÷ODQDELOHQ
'1$ YH\D 51$ SUREODUÕ LOH� W�U G�]H\LQGH
VDSWDQPDVÕ P�PN�Q RODELOPHNWHGLU� %X
\|QWHPOHULQ |]J�OO�NOHULQLQ oRN \�NVHN
ROPDVÕQD NDUúÕQ GX\DUOÕOÕNODUÕ G�ú�NW�U� 3URE
RODUDN NXOODQÕODQ PROHN�OOHULQ |UQH÷H \HWHULQFH
ED÷ODQDELOPHVL LoLQ |UQHNWH \HWHUOL PLNWDUGD
Q�NOHLN DVLW EXOXQPDVÕ JHUHNPHNWHGLU� %X
QHGHQOH SUREODU JHQHOOLNOH VDGHFH N�OW�UGH
�UHPHNWH RODQ PLNREDNWHULOHULQ HUNHQ
VDSWDQPDVÕ YH WLSOHQGLULOPHVL DPDFÕ\OD NXOODQÕO�
PDNWDGÕU� �����

E� 1�NOHLN DVLW oR÷DOWPD \|QWHPOHUL�

$� +HGHI DPSOLILNDV\RQ PHWRWODUÕ� %X
\|QWHPOHU KHGHI PROHN�OOHUL HQ]LPDWLN RODUDN
UHSOLNH HGHUHN NROD\FD WHVSLW HGLOHELOLU
VHYL\HOHUH JHWLULUOHU� øQIHNVL\RQ HWNHQOHUL� NODVLN
\|QWHPOHUOH VDSWDQDPD\DFDN NDGDU D] ROGX÷X
]DPDQ� EXQODUÕQ J|VWHULOPHVLQGH HQ HWNLOL
\ROODUGDQ ELUL GH VDGHFH KHGHI RUJDQL]PDGD
EXOXQDQ ELU Q�NOHLN DVLW GL]LVLQL� VDSWDQPDVÕ
P�PN�Q ELU G�]H\H XODúDQD GHN oR÷DOWPDNWÕU�

,� 3ROLPHUD] =LQFLU 5HDNVL\RQX �3=5��
3=5 '1$ SROLPHUD] HQ]LPL NXOODQÕODUDN |]J�O
Q�NOHLN DVLW VHJPHQWLQLQ LQ YLWUR NRúXOODUGD
DUND DUND\D GHIDODUFD VHQWH] HGLOPHVLGLU�
0LNURVNRS YH N�OW�U \|QWHPOHUL LOH VDSWDQPDVÕ
]RU YH\D RODQDNVÕ] RODQ ELU oRN LQIHNVL\RQ
HWNHQLQLQ VDSWDQPDVÕQGD NXOODQÕOGÕ÷Õ JLEL

W�EHUN�OR] WDQÕVÕQGD GD HQ ID]OD XPXW YHUHQ
\|QWHPOHU DUDVÕQD JLUPLúWLU�
'1$ NRS\DODUÕQÕQ ROXúWXUXOPDVÕQGD N�o�N ELU
oLIW '1$ SULPHU¶L YH '1$ SROLPHUD] HQ]LPL
NXOODQÕOÕU ������

gUQH÷LQ ÕVÕWÕOPDVÕ LOH oLIW ]LQFLUOL '1$¶QÕQ WHN
]LQFLUOL '1$ KDOLQH JHWLULOPHVL �GHQDW�UDV\RQ��
SULPHUOHULQ WHN ]LQFLUOL KHGHI '1$¶\D
ED÷ODQPDVÕ �DQQHDOLQJ�� SULPHU¶OHULQ ED÷ODQPD
ROGX÷X WHN ]LQFLUOL '1$¶QÕQ NRPSOHPDQWHULQLQ
VHQWH]OHQPHVL EDúND ELU LIDGH\OH SULPHUOHULQ
X]DPDVÕ �HNVWDQVL\RQ� úHNOLQGH JHUoHNOHú�
PHNWHGLU� �������

%X X]DPD LúOHPLQGHQ VRQUD� RULMLQDO '1$
VHJPHQWL YH \HQL ROXúDQ NRPSOHPHQWHU '1$
]LQFLUL \HQL NDOÕSODU RODUDN NXOODQÕOÕUODU� %X
úHNLOGH� KHU 3=5 VLNOXVX PHYFXW '1$ PLNWDUÕQÕ
LNL NDWÕQD oÕNDUÕU� $PSOLIL\H RODQ �U�QOH�
ULQ KÕ]OÕ WHVSLW HGLOHELOPHVL QHGHQL\OH 3=5
WDQÕVDO DPDoOD GDKD VÕN NXOODQÕOPD\D
EDúODQPÕúWÕU� 3=5 oRN KÕ]OÕ ELU PHWRGGXU�
3=5¶ÕQ \DQOÕú QHJDWLI YH KDWDOÕ SR]LWLI VRQXoODU
YHUHELOPHVL GH]DYDQWDMODUÕGÕU� <DQOÕú
QHJDWLIOLNOHU oR÷XQOXNOD RUWDPGD EXOXQDELOHQ
LQKLELW|UOHUH YH\D \HWHUVL] VD\ÕGD SULPHU YH
HQ]LP NXOODQÕOPDVÕQD ED÷OÕGÕU� 6DNÕQÕOPDVÕ
JHUHNHQ HQ |QHPOL VRUXQ \DQOÕú SR]LWLIOLNOHUGLU�
%XQODU |]HOOLNOH ELU |QFHNL GHQH\ VÕUDVÕQGD
DPSOLIL\H HGLOHQ YH RUWDPGD NDODQ '1$
NDOÕQWÕODUÕQÕQ �DPSOLNRQ� YH\D GLUHNW EDNWHUL\HO
'1$¶QÕQ �NRQWDPLQDV\RQ� DPSOLILNDV\RQ
W�S�QH NDUÕúPDVÕ LOH PH\GDQD JHOLU�
/DERUDWXYDU SURVHG�UOHULQLQ WLWL]OLNOH
X\JXODQPDVÕ YH \HQL JHOLúWLULOHQ oHúLWOL
WHNQLNOHULQ X\JXODPD\D JLUPHVL VRQXFXQGD
DPSOLNRQODU YH \DEDQFÕ '1$ LOH NRQWDPLQDV\RQ
ULVNL |QHPOL |Oo�GH D]DOPDNWDGÕU� ��

�� 7UDQVNULSVL\RQD GD\DOÕ DPSOLILNDV\RQ
\|QWHPOHUL �7$6��65�� %LULQFL DúDPDGD�
³UHYHUVH WUDQVFULSWDVH´ �57� HQ]LPL\OH |UQHNWH
EXOXQDQ KHU ELU WHN ]LQFLU 51$¶QÕQ
NRPSOHPHQWHUL RODQ '1$ VHQWH]OHQPHNWHGLU�
øNLQFL DúDPDGD LVH� ÕVÕ LOH GHQDW�UDV\RQX
WDNLEHQ WHN ]LQFLU KDOLQH JHWLULOHQ F'1$¶QÕQ 7�
51$ SROLPHUD] HQ]LPL LOH LQ YLWUR
WUDQVNULSVL\RQX VD÷ODQPDNWDGÕU� +HUELU
F'1$¶QÕQ WUDQVNULSVL\RQX LOH \DNODúÕN �� NDGDU
51$ ROXúPDNWD YH EXQODU ELU VRQUDNL VLNOXVWD
\HQL F'1$¶ODUÕQ ROXúXPX LoLQ NXOODQÕOPDNWDGÕU���



7HNHUHNR÷OX YH DUN

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� 
 

���

�� ³6WUDQG GLVSODFHPHQW DPSOLILFDWLRQ´
�6'$�� dLIW VDUPDO '1$¶QÕQ
GHQDW�UDV\RQXQGDQ VRQUD �o GHRNVLQ�NOHR]LG
WULIRVIDW YH GHRNVLDGHQR]LQ ���DOID�WKLR��
WULIRVIDW LOH X\JXQ SULPHUOHU NXOODQÕODUDN
�]HULQGH ³UHVWULFWLRQ HQGRQXFOHDVH VLWH�VSHFLILF
QLFN´ E|OJHOHUL EXOXQDQ '1$¶ODU
ROXúWXUXOPDNWD� VRQUD UHVWULNVL\RQ HQ]LPL LOH
'1$ �]HULQGH NRSPDODU PH\GDQD
JHWLULOPHNWHGLU� 'DKD VRQUD '1$ SROLPHUD]
HQ]LPL� NÕUÕODQ ]LQFLULQ NÕVD SDUoDVÕQÕQ �¶
XFXQGDQ EDúOD\DUDN '1$ VHQWH]LQL \DSDUNHQ�
NRSDQ '1$¶\D DLW X]XQ SDUoDODUÕQ \HU
GH÷LúWLUPHVLQL VD÷ODPDNWDGÕU� <HU GH÷LúWLUHQ EX
SDUoDODU \HQL UHDNVL\RQODUÕQ EDúODQJÕFÕQGD
KHGHI '1$ J|UHYLQL �VWOHQPHNWHGLU� .ÕUÕOPD�
SROLPHUL]DV\RQ� \HU GH÷LúWLUPH LúOHPOHULQGHQ
ROXúDQ VLNOXVXQ WHNUDUODQPDVÕ LOH DPSOLILNDV\RQ
JHUoHNOHúPHNWHGLU� ��

%� 3URE oR÷DOWPD \|QWHPOHUL� %X
\|QWHPOHUGH� KHGHI Q�NOHLN DVLW GL]LOHUL \HULQH
EX GL]LOHUL VDSWDPDN LoLQ NXOODQÕODQ
ROLJRQ�NOHRWLG SUREODU oR÷DOWÕOPDNWDGÕU�

�� /LJD] ]LQFLU UHDNVL\RQX �/=5�� /LJD]
ÕVÕ\D GD\DQÕNOÕ WHUPRVWDELO ELU HQ]LP ROXS�
KHGHIH ED÷ODQDQ SUREODUÕ ELUELULQH ED÷ODU�
'HQDW�UDV\RQ� DQQHOLQJ YH ELUOHúPH �OLJDV\RQ�
VLNOXVODUÕQGDQ VRQUD '1$ NRS\DVÕ ROXúXU� /=5
DYDQWDMODUÕ� \�NVHN GHUHFHGH VSHVLILN ROPDVÕ YH
GL÷HU DPSOLILNDV\RQ WHNQLNOHUL LOH ELUOLNWH
NXOODQÕODELOPHVLGLU� +HU DúDPDGD HQ]LP HNOHQ�
PHVL� QRQVSHVLILN �U�QOHULQ ROXúPDVÕ YH NRQWD�
PLQDV\RQ NRQWURO VLVWHPOHULQLQ ROPDPDVÕ
GH]DYDQWDMODUÕQGDQGÕU���

�� 4 EHWD UHSOLND] DPSOLILNDV\RQ
\|QWHPL� 4β UHSOLND]� 4β EDNWHUL\RIDMÕQÕQ
UHSOLNDV\RQXQGD J|UHY DODQ ELU 51$ ED÷ÕPOÕ
51$ SROLPHUD] HQ]LPLGLU� %X HQ]LP NXOODQÕODUDN
51$ SUREODUÕQÕQ NÕVD V�UH LoLQGH
DPSOLILNDV\RQX VD÷ODQPDNWDGÕU� dRN KÕ]OÕ
ROPDVÕ� E�\�N PLNWDUGD �U�Q ROXúPDVÕ�
GHQH\LQ ��� VDDW LoLQGH WDPDPODQPDVÕ�
L]RWHUPDO úDUWODUGD JHUoHNOHúPHVL� VSHVLILN
ODERUDWXYDU GRQDQÕPÕQD JHUHN GX\XOPDPDVÕ
DYDQWDMÕGÕU� (Q |QHPOL GH]DYDQWDMÕ \DQOÕú
SR]LWLIOLNOHUH QHGHQ ROPDVÕGÕU� ��

&� ³5HVWULFWLRQ )UDJPHQW /HQJWK
3RO\PRUSKLVPV´ �5)/3�� 5HVWULNVL\RQ
HQGRQ�NOHD] DGOÕ HQ]LPOHU oLIW VDUPDOOÕ '1$¶\Õ

GDKD N�o�N SDUoDODUD D\ÕUÕUODU� +HUKDQJL ELU
UHVWULNVL\RQ HQ]LPL WDUDIÕQGDQ WDQÕQDQ '1$
GL]LVLQH UHVWULNVL\RQ E|OJHVL GHQLU� %X E|OJHOHU
'1$ �]HULQGH UDVWJHOH \HUOHUGH EXOXQXUODU� %X
HQ]LPOHU '1$¶\Õ GH÷LúLN E�\�NO�NWH SDUoDODUD
E|OHU� 1�NOHRWLG GL]LOHUL YH WDQÕPD E|OJHOHULQLQ
X]XQOX÷X DoÕVÕQGDQ ELUELULQGHQ IDUNOÕ \�]OHUFH
HQ]LP YDUGÕU� %X PHWRGXQ X\JXODQPDVÕ
RUWDPGD oRN VD\ÕGD '1$ EXOXQPDVÕQÕ
JHUHNWLUGL÷LQGHQ� VHNRQGHU N�OW�U
NXOODQÕOPDVÕQD LKWL\Do YDUGÕU� =DPDQ DoÕVÕQGDQ
EX ELU GH]DYDQWDMGÕU� $QFDN W�EHUN�OR]
VXúODUÕQÕQ JHQRWLSOHQGLULOPHVLQH RODQDN
VD÷ODGÕ÷Õ LoLQ HSLGHPL\RORMLN oDOÕúPDODUGD
E�\�N |QHPL YDUGÕU������

'� %D] GL]L DQDOL]L� dR÷XQOXNOD DQWLW�EHUN�]
LODoODUD GLUHQFLQ VDSWDQPDVÕQGD
NXOODQÕOPDNWDGÕU� %D] GL]LVL WD\LQ HGLOHFHN
'1$¶QÕQ WHN ]LQFLULQLQ NRPSOHPHQWHUL
VHQWH]OHQHUHN NDOÕS '1$¶QÕQ ED] GL]LVL WHVELW
HGLOPHNWHGLU� 7HN ]LQFLUOL '1$ KHGHI RODUDN
NXOODQÕOPDNWDGÕU� �����

(� 'L÷HU PROHN�OHU \|QWHPOHU� <XNDUGDNL
\|QWHPOHUH LODYHWHQ ³LQVHUWLRQ VHTHQFH´ �,6�
SULPHU VHWOHULQLQ NXOODQÕOGÕ÷Õ \|QWHPOHU�
UDVWJHOH VHoLOPLú ELU SULPHU NXOODQÕODUDN \DSÕODQ
³DUELWUDU\´ 3=5 YH oLIW SULPHU VHWLQLQ
NXOODQÕOGÕ÷Õ ³QHVWHG´ 3=5 \|QWHPOHUL GH
W�EHUN�OR]GD oHúLWOL DPDoODUOD NXOODQÕODELO�
PHNWHGLU� $\UÕFD .DW* JHQL YH USR% JHQLQH
\|QHOLN SULPHUOHU NXOODQÕODUDN L]RQLD]LG YH
ULIDPSLVLQH GLUHQoOL VXúODU WHVELW HGLOHELO�
PHNWHGLU� �����

6RQXo RODUDN� JLGHUHN DUWDQ RUDQGD |QHPLQL
NRUXPD\D GHYDP HGHQ W�EHN�OR]XQ WDQÕ YH
WHGDYLVLQGH EDúDUÕ VD÷ODPDN LoLQ� NODVLN WDQÕ
PHWRGODUÕQD LODYHWHQ LOHUOH\HQ WHNQRORMLQLQ
JHUH÷L RODUDN KÕ]OÕ� GX\DUOÕOÕ÷Õ YH |]J�OO�÷�
\�NVHN� SDKDOÕ ROPD\DQ� NROD\ X\JXODQDELOLU
WDQÕ PHWRGODUÕQ HQ NÕVD V�UHGH JLUPHVL
JHUHNPHNWHGLU�

.$<1$./$5

�� %LOJHKDQ +� .OLQLN 0LNUREL\RORML� �� %DVNÕ� ø]PLU� %DUÕú <D\ÕQODUÕ�
)DN�OWHOHU .LWDEHYL� ����� ������

�� .RFDEDú $� $NFL÷HU W�EHUN�OR]X� 7RSoX $:� 'R÷DQD\ 0� �HGV��
øQIHNVL\RQ +DVWDOÕNODUÕ� %XUVD� 1REHO 7ÕS .LWDEHYL������ ����
����

�� -DZHW] (� 0HOQLFN -/� $GHOEHUJ ($� %URRNV *)� %XWHO -6�
2UQVWRQ /1� -DZHW] 0HOQLFN DQG $GHOEHUJ¶V� 0HGLFDO
0LFURELRORJ\ ��WK HG� 3UHQWLFH�+DOO ,QWHUQDWLRQDO ,QF� 86$�
����� �������



0\FREDFWHUÕXP WXEHUFXORVÕV¶LQ ODERUDWXYDU WDQÕVÕ

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� 
 

���

�� .ÕOÕoWXUJD\ .� .OLQLN 0LNUREL\RORML� %XUVD�*�QHú 	 1REHO 7ÕS
.LWDEHYOHUL������ ������

�� $Q 4� %X[WRQ '� +HQGULFNV $� 5RELQVRQ /� 6KDK -� /X /� 9HUD�
*DUFLD 0� .LQJ :� 2OLYH '0� &RPSUDVLRQ RI DPSOLILHG 4%
UHSOLFDVH DQG 3&5 DVVD\ IRU GHWHFWLRQ RI 0\FREDFWHULXP
WXEHUFXORVLV� - &OLQ 0LFURELRO ����� ��� ������

�� &KR 1� 9DQ 'HU 9OLHW *0(� 3DUN 6� %DLN 6+� .LP 6.� &KRQJ <�
.RON $+-� .ODWVHU 35� .LP -'� &RORULPHWULF PLFURZHOO SODWH
K\EULGL]DWLRQ DVVD\ IRU GHWHFWLRQ RI DPSOLILHG 0\FREDFWHULXP
WXEHUFXORVLV '1$ IURP VSXWXP VDPSOHV� - &OLQ 0LFURELRO �����
��� ������

�� <YHWWH 60� ,UHQH 15� $QQ 5� &RUG IRUPDWLRQ LQ %$&7(&
PHGLXP LV D UHOLDEOH� 5DSLG 0HWKRG IRU SUHVXPSWLYH
LGHQWLILFDWLRQ RI 0\FREDFWHULXP WXEHUFXORVLV FRPSOH[� - &OLQ
0LFURELRO ����� ��� ��������

�� /RYDQQLVFL '0� :LQQ�'HHQ (6� /LJDWLRQ DPSOLILFDWLRQ DQG
IOXRUHVHQFH GHWHFWLRQ RI 0� WXEHUFXORVLV '1$� 0RO &HOO 3UREHV�
����� ��� �������

�� <DMNR '0� :DJQHU &� 7YHUH 9- � .RFDJ|] 7� +DGOH\ :.�
&KDPEHUV +)� 4XDQWLWDWLYH FXOWXUH RI 0\FREDFWHULXP
WXEHUFXORVLV IURP FOLQLFDO VSXWXP VSHFLPHQV DQG GLOXWLRQ
HQGSRLQW RI LWV GHWHFWLRQ E\ WKH DPSOLFRU 3&5 DVVD\� - &OLQ
0LFURELRO ����� ����������

���'XUPD] 5� 'XUPD] %� *�QDO 6� 3RO\PHUDVH &KDLQ UHDFWLRQ IRU
GHWHFWLRQ RI 0\FREDFWHULXP WXEHUFXORVLV LQ FOLQLFDO VSHFLPHQV�
7XUN - 0HG 6FL ����� ��� ������

���1RRUGKRHN *7� .RON $+-� %MXQH *� &DWW\ '� 'DOH -:� )LQH
3(0� *RGIUH\� )DXVVHW 3� &KR 61� 6KLQQLFN 7� 6YHQVRQ 6%�
:LOVRQ 6� 9DQ (PEGHQ -'$� 6HQVLWLYLW\ DQG VSHFLILFLW\ RI WKH
3&5 IRU GHWHFWLRQ RI 0\FREDFWHULXP WXEHUFXORVLV� D EOLQG
FRPSUDVLRQ VWXG\ DPRQJ VHYHQ ODERUDWRULHV� - &OLQ 0LFURELRO
����� ��� �������

���g]HURO ø+� øQIHNVL\RQ KDVWDOÕNODUÕQÕQ WDQÕVÕQGD NXOODQÕODQ '1$
SUREODUÕ YH Q�NOHLN DVLW oR÷DOWPD �DPSOLILNDV\RQ� \|QWHPOHUL�
7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL� ����� ���� � �������

���6PDOO 30� 6KDIHU 5:� +RSHZHOO 3&� 6LQJK 63� 0XUSK\ 0-�
'HVPRQG (� 6LHUUD 0)� 6FKROOQLN *.� ([RJHQRXV UHLQIHFWLRQ
ZLWK PXOWLGUXJ�UHVLVWDQW 0�WXEHUFXORVLV LQ SDWLHQWV ZLWK
DGYDQFHG +,9 LQIHFWLRQ 1 (QJO - 0HG ����� ���� ��������

���8]XQ 0� 7�EHUN�OR]XQ ODERUDWXYDU WDQÕVÕQGD NDUúÕODúÕODQ
SUREOHPOHU� 7�PED\ (� �HG�� �� 8OXVDO 0LNREDNWHUL
6LPSR]\XPX� %XUVD� ����� �����

���(OPHU :� .RQHPDQ 6WHSKHQ '� $OOHQ :LOOLDP 0� -DQGD 3DXO &�
6FKUHFNHQEHUJHU :DVKLQJWRQ &� :LQQ -U� 'LDJQRVWLF
0LFURELRORJ\� )LIWK (GLWLRQ� 3KLODGHOSKLD ����� ��������

���*HGLNR÷OX 6� 0\FREDFWHULXP WXEHUFXORVLV¶LQ K�FUH \DSÕVÕ�
7�PED\ (� �HG� �� 8OXVDO 0LNREDNWHUL 6LPSR]\XPX� %XUVD�
����� �����

���.RFDJ|] 7� <HQL ODERUDWXYDU \|QWHPOHUL LOH W�EHUN�OR] WDQÕVÕ�
7�PED\ (� �HG�� �� 8OXVDO PLNREDNWHUL VLPSR]\XPX� %XUVD�
����� ������

���7RUUHD *� 2IIUHGR &� 6LPRQHW 0� *ÕFTXHO %� %HUFKH 3� 3LHUUH
$&� (YDXODWLRQ RI WXEHUFXORVLV WUDQVPLVVRQ LQ D FRPPXQLW\ E\
� \HDU RI V\VWHPLF W\SLQJ RI 0\FREDFWHULXP WXEHUFXORVLV
FOLQLFDO LVRODWHV� - &OLQ 0LFURELRO ����� �� � �������

���'XUPD] 5� 3ROLPHUD] ]LQFLU UHDNVL\RQX �3&5� WHNQRORMLVL YH
0LNUREL\RORMLGH NXOODQÕPÕ� 0LNURELRO� %�OW� ����� ��� �������

���(QULFR 7� )HGHULFD / DQG 0�7XOOLD 6� (DUO\ GHWHFWLRQ RI
0\FREDFWHULXP WXEHUFXORVLV LQ %$&7(& FXOWXUHV E\ /LJDVH
&KDLQ 5HDFWLRQ� - &OLQ 0LFURELRO ����� ��� �������

���3ULFKDUG &*� 6WHIDQR -(� $PSOLILHG GHWHFWLRQ RI YLUDO QXFOHLF
DFLG DW VXEDWWRPROH OHYHOV XVLQJ 4 EHWD UHSOLFDVH� $QQ %LRO
&KHP �3DULV� ����� ��� ������

���)URWKLQJKDP 5� 'LIIHUHQWLDWLRQ RI VWUDLQV LQ 0\FREDFWHULXP
WXEHUFXORVLV FRPSOH[ E\ '1$ VHTXHQFH SRO\PRUSKLVPV�
LQFOXGLQJ UDSLG LGHQWLILFDWLRQ RI 0� ERYLV %&*� - &OLQ 0LFURELRO
����� ��� ������

���3DOLWWDSRQJDUQSLP 3� &KRP\F 6� )DQQLQJ $ DQG .XQLPRWR '�
'1$ IUDJPHQW OHQJWK SRO\PRUSKLVP DQDO\VLV RI 0\FREDFWHULXP
WXEHUFXORVLV LVRODWHV E\ DUELWDULO\ SULPHG SRO\PHUDVH FKDLQ
UHDFWLRQ� - ,QIHFW 'LV ����� � � �������

���*|]�NDUD 0(� %L\RNLP\D� $QNDUD� 2IVHW 5HSURPDW OWG� �����
������

���2OLYLHU %� 0DUWLQ 9� 'HQLVH / HW� DO� 'LDJQRVLV RI VPHDU�
QHJDWLYH SXOPRQDU\ WXEHUFXORVLV XVLQJ VHTXHQFH FDSWXUH
SRO\PHUDVH FKDLQ UHDFWLRQ� $P - 5HVSLU &ULW &DUH 0HG �����
���� ��������

���$PDOLR 7� 3DXO ,� )UDQFLQH 0� HW� DO� 'HWHFWLRQ RI ULIDPSLFLQ�
UHVLVWDQFH PXWDWLRQV LQ P\FREDFWHULXP WXEHUFXORVLV� /DQFHW
����� ���� �������

���,UYLQJ 1� &\QWKLD .� 0HOYLQ 3�:� 'HWHFWLRQ RI UHVLVWDQFH WR
L]RQLD]LG� ULIDPSLQ DQG VWUHSWRP\FLQ LQ FOLQLFDO LVRODWHV RI
P\FREDFWHULXP WXEHUFXORVLV E\ PROHFXODU PHWKRGV� &OLQ ,QI
'LV ����� ��� ��������
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