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5DQLWLGLQ PLGH �OVHUOHULQLQ WHGDYLVLQGH \D\JÕQ RODUDN NXOODQÕODQ +� UHVHSW|U

EORN|U�G�U� 5DQLWLGLQ NDUDFL÷HUGH KHSDWRWRNVLN� E|EUHNWH QHIURWRNVLN HWNL

J|VWHULU� %XQXQOD ELUOLNWH� NDUQLWLQ X\JXODPDVÕQÕQ� NDUDFL÷HU YH E|EUHNWH
GHMHQHUDV\RQX D]DOWDFD÷Õ G�ú�Q�O�U� 0HYFXW oDOÕúPDGD� UDQLWLGLQOH

LQG�NOHQPLú NDUDFL÷HU YH E|EUHN KDVDUÕQD NDUúÕ NDUQLWLQ¶LQ HWNLVL HUJLQ

:LVWDU VÕoDQODUGD DUDúWÕUÕOGÕ� %Hú JUXSWDQ LEDUHW KHU ELU JUXSWD DOWÕ DGHW
KD\YDQ ROPDN �]HUH� NRQWURO� LNL D\ UDQLWLGLQ ��� PJ�PJ L�P��� ELU D\

UDQLWLGLQ ��� PJ�PJ L�P��� VX\D NDUÕúWÕUÕOPÕú RODUDN .DUQLWLQ ��� PJ�NJ��
LNL D\ QRUPDO GLHW JUXSODUÕQD D\UÕOGÕ� 5DQLWLGLQ¶OH LQG�NOHQPLú

KHSDWRWRNVLVLWH\H ED÷OÕ RODUDN NDUDFL÷HUGH� .XSIIHU K�FUH SUROLIHUDV\RQX�

\D÷ODQPD YH PRQRQ�NOHHU K�FUH LQILOWUDV\RQODUÕ J|]OHQGL� %|EUHN NRUWHNV

YH PHG�OODVÕQGD LVH EHOLUJLQ PRQRQ�NOHHU K�FUHOL LQIODPDWXYDU LQWHUVWLV\HO

LQILWUDV\RQ YH LQWHUVWLV\HO NDQDPD DODQODUÕQÕQ ROXúXPX PHYFXWWX� .DUQLWLQ

X\JXODQDQ JUXSODUGD� NDUDFL÷HU YH E|EUH÷LQ SURJQR]X WDPDPHQ |QHPOL

|Oo�GH GH÷LúWLULOHPHGL� KDVDU NDOGÕ� %XQD UD÷PHQ NDUQLWLQ X\JXODQDQ KHU LNL
JUXSWD GHMHQHUDV\RQ |QHPOL |Oo�GH D]DOPÕúWÕ� 5DQLWLGLQ X\JXODPDVÕQÕ

WDNLEHQ QRUPDO GL\HWOH EHVOHQHQ JUXSWD LVH GRNXODU NDUQLWLQ X\JXODQPÕú

JUXSODUD EHQ]HU EXOJXODU J|VWHUGL�
$QDKWDU NHOLPHOHU� 5DQLWLGLQ� NDUQLWLQ� E|EUHN� NDUDFL÷HU� \DSÕ�

PLNURVNRSL�

3URWHFWLYH UROH RI FDUQLWLQH DJDLQVW GHJHQHUDWLYH HIIHFW RI
UDQLWLGLQH LQ OLYHU DQG NLGQH\ WLVVXHV

5DQLWLGLQH DUH ZLGHO\ SUHVFULEHG +� UHFHSWRU DQWDJRQLVWV XVHG LQ WUHDWPHQW

RI DFLG�SHSWLF GLVRUGHU UDQLWLGLQH VKRZV KHSDWRWR[LF HIIHFW LQ WKH OLYHU DQG
WKH NLGQH\� 7KHUHIRUH� FDUQLWLQH DGPLQLVWUDWLRQ FDQ EH FRQVLGHUHG ZKHQ WKH

GHJHQHUDWLRQ LV OLPLWHG WR WKH OLYHU DQG WKH NLGQH\� ,Q WKLV VWXG\ UDQLWLGLQH�

LQGXFHG OLYHU DQG NLGQH\ GDPDJHV ZHUH LQYHVWLJDWHG LQ DGXOW :LVWDU UDWV�

:H XWLOL]HG ILYH JURXSV DV WKH FRQWURO� UDQLWLGLQH ��� PJ�PJ L�P�� IRU WZR

PRQWKV� UDQLWLGLQH ��� PJ�PJ L�P��� FDUQLWLQH ���PJ�NJ� PL[HG ZLWK
ZDWHU IRU RQH PRQWK� UDQLWLGLQH�FDUQLWLQH DW WKH VDPH GRVHV IRU WZR

PRQWKV� DQG QRUPDO GLHW IROORZLQJ UDQLWLGLQH WUHDWHG IRU WZR PRQWKV� HDFK
JURXS KDYLQJ � DQLPDOV� ,Q WKH KHSDWRWR[LW\ LQGXFHG E\ UDQLWLGLQH� WKHUH

ZHUH .XSIIHU FHOO SUROLIHUDWLRQ� IDWW\ LQILOWUDWLRQ� PRQRQXFOHDU FHOO

LQILOWUDWLRQ� ,Q WKH FRUWH[ DQG PHGXOOD RI WKH NLGQH\ WKHUH ZHUH

LQIODPPDWRU\ LQWHUVWLWLDO EOHHGLQJ DUHDV� ,Q WKH JURXSV WUHDWHG ZLWK

FDUQLWLQH� WKH SURJQRVLV RI WKH OLYHU DQG WKH NLGQH\ FRXOG QRW EH
VLJQLILFDQWO\ FKDQJHG� +RZHYHU� GHJHQHUDWLRQ KDG EHHQ VLJQLILFDQWO\

GHFUHDVHG LQ ERWK RI WKH JURXSV WUHDWHG ZLWK FDUQLWLQH� 7KH WLVVXHV LQ WKH

JURXS KDYLQJ QRUPDO GLHW IROORZLQJ UDQLWLGLQH DGPLQLVWUDWLRQ KDYH VKRZQ

VLPLODU FKDQJHV WR WKH JURXSV ZLWK FDUQLWLQH DGPLQLVWUDWLRQ�

.H\ ZRUGV� 5DQLWLGLQH� FDUQLWLQH� NLGQH\� OLYHU� VWUXFWXUH� PLFURVFRS\
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+� UHVHSW|U DQWDJRQLVWL RODQ UDQLWLGLQ JDVWULN DVLW

VHNUHV\RQXQX LQKLEH HGHQ IDUPDNRORMLN HWNHQ ELU

PDGGHGLU� dHúLWOL QHGHQOHUH ED÷OÕ� VWUHVLQ DNWLYH

HWWL÷L JDVWURLQWHVWLQDO NDQDPDODUÕ |QOHPHN LoLQ

\D\JÕQ RODUDN NXOODQÕOÕU� %XQD UD÷PHQ UDQLWLGLQ

WHGDYLVLQGHQ VRQUD JHOLúHQ NDUDFL÷HU KDVWDOÕNODUÕ

KDNNÕQGD EL\RNLP\DVDO YH PRUIRORMLN UDSRUODU

EXOXQPDNWDGÕU������

5DQLWLGLQ¶LQ JDVWULN DVLW VHNUHV\RQXQX LQKLEH

HGHQ FLPHWLGLQ JLEL GL÷HU LODoODUD NÕ\DVOD�

WHUDS|WLN GR]ODUÕQÕQ� LQVDQGD NDUDFL÷HU

PHWDEROL]PDVÕQÕ |QHPOL |Oo�GH HWNLOHPHGL÷L

ELOGLULOPLúWLU
���

� øODFÕQ IDUNOÕ IDUPDNRORMLN GR]ODUÕ

YH NRQVDQWUDV\RQODUÕQD ED÷OÕ RODUDN \DSÕODQ

GHQH\VHO oDOÕúPDODUGD oHOLúNLOL VRQXoODU

J|]OHQPHNWHGLU� +� UHVHSW|U EORN|U� RODQ

UDQLWLGLQOH� VRQ ]DPDQODUGD \DSÕODQ GHQH\VHO

oDOÕúPDODUGD� GDKD SRWHQW +� UHVHSW|U EORN|U�

ROGX÷X YH \DQ HWNLOHULQLQ GDKD D] ROGX÷X�

|]HOOLNOHGH NDUDFL÷HUGH GDKD D] KHSDWRWRNVLVLWHVL

ROGX÷X LOHUL V�U�OPHNWHGLU�� *HUoHNWHQ GH�

UDQLWLGLQLQ LQG�NOHGL÷L NDUDFL÷HU KDVDUÕ� ELOLPVHO

YHULOHUL ROPDNVÕ]ÕQ� $YXVWUDO\DOÕ GDKLOL\HFLQLQ

UDSRU HWWL÷L ELU YDND KDULo� KHQ�] WDQÕPODQÕOPÕú

GH÷LOGLU���.H]D EDúND ELU DUDúWÕUPDFÕ� UDQLWLGLQ¶LQ

E|EUHNWH LQWHUVWLV\HO QHIULWL LQG�NOHGL÷LQL

ELOGLUPLúWLU��

.DUQLWLQ� X]XQ ]LQFLUOL \D÷ DVLWOHULQLQ %

RNVLGDV\RQXQD NDWÕOPÕú EHOLUVL] ELU PROHN�OG�U�

.DUQLWLQ� Lo PLWRNRQGUL PHPEUDQÕQD X]XQ ]LQFLUOL

\D÷ DVLWOHULQLQ WUDQVSRUWX LoLQ HVDVWÕU�

0LWRNRQGULDO PDWULNVWH % RNVLGDV\RQX PH\GDQD

JHOLU
�
�� .DUQLWLQ NDUDFL÷HU YH E|UHNWH D]

PLNWDUODUGD GD EH\LQGH PHFXWWXU��� .DUDFL÷HU

KDVDUÕ YH VLUR] GXUXPXQGD� SODVPD NDUQLWLQ

G�]H\OHUL \�NVHN EXOXQPXúWXU
��
�

%X oDOÕúPDQÕQ DPDFÕ� UDQLWLGLQLQ NDUDFL÷HU YH

E|EUHNWH PH\GDQD JHWLUGL÷L GH÷LúLNOLNOHUL

EHOLUOHPHN YH GRNXODUGD PH\GDQD JHOHELOHFHN

KDVDUÕ NDUQLWLQ¶LQ NRUX\XFX URO� LOH |QOHPHNWLU�

0$7(5<$/ 9( 0(72'

%X oDOÕúPD LoLQ �� VD÷OÕNOÕ HUJLQ :LVWDU DOELQR

HUNHN VÕoDQODU NXOODQÕOGÕ� 'HQH\LQ EDúODQJÕFÕQGD�

W�P KD\YDQODU D\QÕ \HUGH EDUÕQGÕUÕOGÕ YH VWDQGDUW

IDEULND SHOHW \HPL YH oHúPH VX\X LOH �� J�Q

EHVOHQGL� +D\YDQODU � JUXED D\UÕOGÕ� KHU JUXSWD �
KD\YDQ EXOXQX\RUGX�

*UXS ,� .RQWURO� QRUPDO \HP YH VX LOH EHVOHQGL�

*UXS ,,� 5DQLWLGLQ ��� PJ�PJ L�P�� LNL D\ LQMHNWH

HGLOGL�

*UXS ,,,� 5DQLWLGLQ ��� PJ�PJ L�P���NDUQLWLQ ���

PJ�NJ VXGD o|]�OHUHN� RUDO \ROOD� ELU D\ YHULOGL�

*UXS ,9� 5DQLWLGLQ ��� PJ�PJ L�P���NDUQLWLQ

���PJ�NJ VXGD o|]�OHUHN� RUDO \ROOD� LNL D\

YHULOGL�

*UXS 9� øNL D\ UDQLWLGLQ ���PJ�PJ L�P��� LNL D\

QRUPDO GL\HW �SHOHW \HP YH oHúPH VX\X�

X\JXODQGÕ�

'HQH\LQ VRQXQGD KD\YDQODU \�NVHN GR] HWHU

DQHVWH]LVL\OH VDNULIL\H HGLOGL� .DUDFL÷HU YH E|EUHN

GRNXODUÕ W�P KD\YDQODUGDQ DOÕQGÕ� � ��¶OXN

Q|WUDO IRUPDOLQ LOH GRNXODU WHVELW HGLOGL� 5XWLQ

KLVWRORMLN GRNX WDNLS SURVHG�U� X\JXODQGÕ�

'RNXODU� � PP NDOÕQOÕ÷ÕQGD PLNURWRPOD

NHVLOGLNWHQ VRQUD +HPDWRNVLOHQ�(R]LQ �+�(��� 3$6

ER\DVÕ YH 0DVVRQ 7ULFKURPH ER\DVÕ LOH ER\DQGÕ�

%R\DOÕ SUHSDUDWODU LQFHOHQGL YH %+�� 2O\PSXV

IRWRPLNURVNREX LOH J|U�QW�OHUL DOÕQGÕ� $\UÕFD�

.XSIIHU K�FUH VD\ÕPÕ LoLQ PRUIRPHWULN oDOÕúPD�

PLNURVNRS RN�OHULQH X\DUODQDQ H\H�SLHFH

JUDWLFXOD YH ;�� E�\�WPHOL REMHNWLIL YDVÕWDVÕ\OD�

NODVLN NDUDFL÷HU ORE�O�Q�Q KHU �o ]RQXQXQ ���
GH÷LúLN DODQÕQGDQ VD\ÕODUDN DOÕQGÕ�

%8/*8/$5

.RQURO JUXEXQD DLW VÕoDQ NDUDFL÷HULQLQ SDUDILQ

NHVLWOHULQGH QRUPDO \DSÕ J|]OHQGL �5HVLP ��� ,,�

JUXSWD� NDUDFL÷HU GRNXVXQGD� KHSDWRVLWOHUGH

HULPH� NRUGRQVDO GL]LOLP ER]XNOX÷X �5HVLP ����

oHNLUGHNOHULQ IDUNOÕ E�\�NO�NOHUGH ROPDVÕ �5HVLP

���� oHNLUGHNWH NURPDWLQ \R÷XQODúPDVÕ YH

G�]HQVL]OL÷L� �5HVLP �� GRNXGD .XSIIHU K�FUH

DNWLYDV\RQX �5HVLP ���� YH LQILOWUDV\RQX �5HVLP

�� JLEL EXOJXODUÕQ \DQÕVÕUD� D\UÕFD KHSDWRVLW

VLWRSOD]PDVÕQGD \D÷ YDNXROOHUL J|]OHQGL �5HVLP

����� g]HOOLNOH VHQWUDO YHQ oHYUHVLQGHNL

KHSDWRVLWOHUGH ER]XOPD� VLQ�]RLGOHUGH

JHQLúOHPH� PRQRQ�OHHU K�FUH LQILOWUDV\RQX

PHYFXWWX �5HVLP ��� 3$6 ER\DPDVÕ\OD�

SHULVHQWUDO KHSDWRVLWOHUGH GLII�] JOLNRMHQ

SDUWLN�OOHUL� 3$6 SR]LWLI SHPEH ER\DQÕUNHQ� SRUWDO

VDKDQÕQ oHUHVLQGHNL NDUDFL÷HU K�FUHOHULQLQ E�\�N

N�PHOHU KDOLQGH ER\DQGÕ÷Õ J|]OHQGL �5HVLP ���

,,,� ,9 YH 9� JUXSODUGD GHMHQHUDWLI GH÷LúLNOLNOHU�

NÕVPHQ D]DOÕ\RUGX� %D]Õ DODQODUGD QDGLU ROPDNOD

ELUOLNWH K�FUH LQILOWUDV\RQODUÕ YH .XSIIHU K�FUH

DNWLYDV\RQX PHYFXWWX� <D÷ODQPD J|]OHQPL\RUGX

�5HVLP ���� 9� JUXSWD GRNXODU ,,, YH ,9�

*UXSODUD NÕ\DVOD ELUD] GDKD QRUPDOH \DNÕQ
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5HVLP �� .RQWURO JUXEXQD DLW NDUDFL÷HU GRNXVX� 9� VHQWUDO YHQ� K�

KHSDWRVLW� V� VLQ�]RLG� 'HPLUOL +HPDWRNVLOHQ�(R]LQ� ;���

5HVLP �� 5DQLWLGLQ X\JXODQPÕú GHQH\ JUXEXQD DLW NDUDFL÷HU GRNXVX�

.DUDFL÷HU K�FUHOHULQGHHULPH �V�VLWROL]�� NRGRQVDO GL]LOLP ER]XNOX÷X

J|U�OPHNWHGLU� N� NXSIIHU K�FUHOHUL� +HPDWRNVLOHQ�(R]LQ� ;���

5HVLP �� 5DQLWLGLQ X\JXODQPÕú GHQH\ JUXEXQD DLW NDUDFL÷HU GRNXVX�

.DUDFL÷HU K�FUHOHULQLQ oHNLUGHNOHUL IDUNOÕ E�\�NO�NOHUGH �DQL]RVLWR]LV�

J|U�OPHNWHGLU �DQ�� 6LQ�]RLGOHUGH JHQLúOHPH YH NXSIIHU K�FUHOHULQGH

�N� DUWÕú GLNNDWL oHNPHNWHGLU� 3$6� ;���

5HVLP �� 5DQLWLGLQ X\JXODQPÕ GHQH\ JUXEXQD DLW NDUDFL÷HU GRNXVX�

)DUNOÕ E�\�NO�NOHUGHNL KHSDWRVLW oHNLUGHNOHUL �DQL]RQ�NOHR]LV� �DQ��

IDUNOÕ \R÷XQOXNWDNL NURPDWLQ LoHULNOL K�FUH oHNLUGHNOHUL �DN� YH GRNXGDNL

\D÷ YDNXROOHUL �RNODU� EHOLUJLQ� +�(� ;���

5HVLP �� $\QÕ JUXED DLW NDUDFL÷HU GRNXVX� 6Q�]RLGOHUGH DUWPÕú

VD\ÕGDNL NXSIIHU K�FUHOHUL �N�� 3$6�;���

5HVLP �� øNL D\ 5DQLWLGLQ X\JXODQPÕú NDUDFL÷HU GRNXVX� .XSIIHU K�FUH

LQILOWUDV\RQX EDUL] RODUDN J|]OHQPHNWHGLU �L�� hoO� ER\DPD� ;���

5HVLP �� øNL D\ 5DQLWLGLQ X\JXODQPÕú GHQH\ JUXEXQD DLW NDUDFL÷HU

GRNXVX� $ONROOH PXDPHOH VRQXFX� GRNXGDNL \D÷ODQPDQÕQ \HULQL DODQ

\D÷ YDNXROOHUL �\�� 'HPLUOL +�(� ;����

5HVLP �� 5DQLWLGLQ X\JXODQPÕú GHQH\ JUXEXQGD YHQD VHQWUDOLV �Y�

HWUDIÕQGD PRQRQ�NOHHU K�FUH LQILOWUDV\RQX �L� YH VLQ�]RLGOHUGH

JHQLOHPHOHU �RNODU� PHYFXWWXU� +�(� ���
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ELUD] GDKD QRUPDOH \DNÕQ J|U�Q�P VHUJLOL\RUGX

�5HVLP ����

<DSODQ PRUIRPHWULN oDOÕúPDGD RUWDODPD .XSIIHU

K�FUH VD\Õ\VÕ 7DEOR � YH *UDILN �¶GH

J|VWHULOPLúWLU� .RQWURO JUXEXQD NÕ\DVOD� GHQH\

JUXSODUÕQGD NDUDFL÷HULQ NODVLN ORE�O�Q�Q KHU �o

]RQXQGD LVWDWLVWLNL RODUDN DQODPOÕ ELU DUWÕú ROGX÷X

�S<����� VDSWDQGÕ�

.RQWURO JUXEXQD DLW E|EUHN GRNXVX QRUPDO

KLVWRORMLN \DSÕ J|VWHUL\RUGX �5HVLP ���� ,,�

JUXSWD LVH� E|EUHN WXE�OOHUL DUDVÕQGD NL

LQWHUVWLV\HO GRNXGD K�FUH DUWÕúÕ YH NDQDPDODU

J|U�OG� �5HVLP ������� *ORPHU�OHULQ HWUDIÕQGDNL

%RZPDQQ ERúOX÷X YH DUDOÕ÷Õ VHoLOHPL\RUGX�

LQWHUVWLV\HO GRNX LOH ND\QDúPÕúWÕ �5HVLP ��� ����

%|EUHN PHGXOODVÕQGDNL WRSOD\ÕFÕ WXE�OOHU

5HVLP �� 5DQLWLGLQ X\JXODQPÕú GHQH\ JUXEXQD DLW NDUDFL÷HU GRNXVX�

9HQD VHQWUDOLV �Y� HWUDIÕQGD K�FUH DUWÕPÕ �L�� 3HULVHQWUDO KHSDWRVLWOHUGH

JOLNRMHQ SDUWLN�OOHULQLQ GLII�] GD÷ÕOÕPÕ YH SRUWDO VDKDQÕQ oHYUHVLQGHN

DODQODUGD JOLNRMHQ SDUWLN�OOHULQLQ E�\�N N�PHOHU �RNODU� KDOLQGH GD÷ÕOÕP

J|U�OPHNWHGLU� 3$6� ;���

5HVLP ��� 5DQLWLGLQ YH .DUQLWLQ X\XODQPÕú JUXED DLW NDUDFL÷HU

GRNXVXQGD LQILOWUVV\RQ �L� YH NXSIIHU K�FUH DNWLYDV\RQX �RNODU�

J|U�OPHNWHGLU� 3$6� ;���

5HVLP ��� 5DQLWLGLQ YH QRUPDO GLHWOH EHVOHQPL KD\YDQODUGD NDUDFL÷HU

GRNXVX QRUPDOH \DNÕQ J|U�Q�P VHUJLOHPHNWHGLU� +�(� ;���

5HVLP ��� .RQWURO JUXEXQD DLW E|EUHN GRNXVX� J� JORPHU�O� E�

%RZPDQQ NDSV�O�� P� PDNXOD GHQVD� +�(� ;���

7DEOR �� .ODVLN NDUDFL÷HU OREXO�Q�Q KHU �o ]RQXQGDNL .XSIIHU

K�FUH VD\ÕVÕ�

=RQ ,,,

�RUW�±VWG�V�
=RQ ,,

�RUW�±VWG�V�
=RQ ,

�RUW�±VWG�V�
.RQWURO ���� ± ���� ���� ± ���� ���� ± ����

� $\�

5DQLWLGLQ

���� ± ���� ���� ± ���� ���� ± ����

� $\�

5DQLWLGLQ

� .DUQLWLQ

���� ± ���� ���� ± ���� ���� ± ����

� $\�

5DQLWLGLQ

� .DUQLWLQ

���� ± ���� ���� ± ���� ���� ± ����

� $\�

5DQLWLGLQ�

1RUPDO

EHVOHPH

���� ± ���� ���� ± ���� ���� ± ����

*UDILN �� .ODVLN NDUDFL÷HU ORE�O�Q�Q �o ]RQXQGDNL .XSIIHU

K�FUHOHULQLQ NRQWURO YH GHQH\ JUXSODUÕQGDNL GD÷ÕOÕPÕ�
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HWUDIÕQGDNL NDSLOOHU GDPDUODU JHQLúOHPLú YH NDQOD

GROPXúWX �5HVLP ���� ,,, YH ,9� JUXEXQ EXOJXODUÕ

EHQ]HUGL� %X JUXSODUGD GHMHQHUDWLI GH÷LúLNOLNOHULQ

NÕVPHQ D]DOGÕ÷Õ J|]OHQGL� K�FUH LQILOWUDV\RQODUÕ

D]DOPÕúWÕ� 9� JUXSWD E|EUHNWHNL \DSÕVDO

GH÷LúLNOLNOHU� LQWHUWXE�OHU DODQODUGDNL NDQ

GDPDUODUÕQÕQ NDQOD GROX ROXúX KDULo NÕVPHQ

G�]HOPLúWL� \DSÕ NRQWUROH \DNÕQ ELU J|U�Q�PGH\GL

�5HVLP ����

7DUWÕúPD

0LGH KDVWDOÕNODUÕ� |]HOLNOH GH PLGH

�OVHULQLQ WHGDYLVLQGH NXOODQÕODQ 5DQLWLGLQ�

NDUDFL÷HUGH PHWDEROL]H HGLOLU YH LGUDUOD DWÕOÕU

����� 5DQLWLGLQLQ� JDVWULN DVLW VHNUHV\RQXQX

LQKLEH HGHQ FLPHWLGLQH JLEL GL÷HU LODoODUD NÕ\DVOD�

WHUDS|WLN GR]ODUÕQÕQ� LQVDQGD NDUDFL÷HU

PHWDEROL]PDVÕQÕ |QHPOL |Oo�GH HWNLOHPHGL÷L

ELOGLULOPLúWLU ������ <DOQÕ]FD ELU DUDúWÕUPDFÕ�

5DQLWLGLQ¶LQ

7$57,ù0$

0LGH KDVWDOÕNODUÕ� |]HOLNOH GH PLGH �OVHULQLQ

WHGDYLVLQGH NXOODQÕODQ UDQLWLGLQ� NDUDFL÷HUGH

PHWDEROL]H HGLOLU YH LGUDUOD DWÕOÕU
��
� 5DQLWLGLQLQ�

JDVWULN DVLW VHNUHV\RQXQX LQKLEH HGHQ FLPHWLGLQ

JLEL GL÷HU LODoODUD NÕ\DVOD� WHUDS|WLN GR]ODUÕQÕQ�

LQVDQGD NDUDFL÷HU PHWDEROL]PDVÕQÕ |QHPOL |Oo�GH

HWNLOHPHGL÷L ELOGLULOPLúWLU
���

�� <DOQÕ]FD ELU

DUDúWÕUPDFÕ� UDQLWLGLQLQ NDUDFL÷HUGH KDVDU

PH\GDQD JHWLUGL÷LQL ELOGLUPLúWLU�� %|EUHNWH LVH

UDQLWLGLQ� LQWHUVWLV\HO QHIULW ROXúWXUPDNWDGÕU��

5HVLP ��� 5DQLWLGLQX\JXODQPÕú E|EUHN GRNXVXQGD� PRQRQ�NOHHU

K�FUH LQILOWUDV\RQX �L� \DQÕVÕUD� JORPHU�O�Q %RZPDQQ NDSV�O� YH

ERúOX÷X LQWHUVWLV\HO DODQOD ND\QDúPÕúWÕ �RNODU�� 3DV� ;���

5HVLP ��� øNL D\ 5DQLWLGLQ X\JXODQPÕú E|EUHN GRNXVXQGD�

LQWHUWXE�OHU DODQODUGD NDQDPD DODQODUÕ �N� YH \R÷XQ PRQRQ�NOHHU

K�FUH LQILOWUDV\RQX �L� J|U�OPHNWHGLU� +�(� ;���

5HVLP ��� 5DQLWLGLQ X\JXODQPÕú GHQH\ JUXEXQGD� E|EUHN GRNXVXQGD

K�FUH DUWÕPÕ �RNODU� YH NDQDPD DODQODUÕ �N� J|U�OPHNWHGLU� 3$6� ;���

5HVLP ��� øNL D\ 5DQLWLGLQ X\JXODQPÕú E|EUHN GRNXVXQGD� JORPHU�O�Q

%RZPDQQ NDSV�O� YH ERúOX÷X ND\EROPXú� LQWHUVWLV\HO DODQOD ND\QDúPÕú

ROGX÷X �RNODU� J|U�OPHNWHGLU� 7XE�O \DSÕVÕQGD G�]HQVL]OLNOHU GLNNDWL

oHNPHNWHGLU� 3$6�;���

5HVLP ��� 5DQLWLGLQ X\JXODQPÕú E|EUHN PHGXOODVÕQGD� WRSOD\ÕFÕ WXE�OOHU

HWUDIÕQGDNL NDSLOOHU GDPDUODU �NG� JHQLúOHPL YH NDQOD GROX RODUDN

J|]OHQPHNWHGLU� H� HQGRWHO� +�(� ;���

5HVLP ��� 5DQLWLGLQ YH QRUPDO GLHWOH EHVOHQPLú KD\YDQODUGD E|EUHN

GRNXVX NDQDPD DODQODUÕ �N� KDULo QRUPDOH \DNÕQ J|U�Q�P

VHUJLOHPHNWHGLU� +�(� ;���
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%X oDOÕúPDGD� KD\YDQODUD X\JXODGÕ÷ÕPÕ] UDQLWLGLQ

GR]XQX� LQVDQODUD YHULOHQ GR]D X\DUOD\DUDN

YHUGL÷LPL]GH� UDQLWLGLQLQ NDUDFL÷HU YH E|EUHNWH

GHMHQHUDV\RQ PH\GDQD JHWLUGL÷LQL J|]OHPOHGLN�

0H\GDQD JHOHQ KDVDUÕ� NDUQLWLQ¶LQ NRUX\XFX URO�

NÕVPHQ D]DOWPÕú� GRNXODU QRUPDO J|U�Q�POHULQH

\DNÕQ EXOXQPXúWX� .DUDFL÷HU KDVDUÕQGD SOD]PD

NDUQLWLQ G�]H\L \�NVHN EXOXQPXúWXU�� %|EUHN

KDVWDOÕ÷ÕQGD� NDUQLWLQ \HWHUVL]OL÷L YH\D HNVLNOL÷L

PH\GDQD JHOLU
�
� %X HNVLNOL÷L JLGHUPHN LoLQ

YHUGL÷LPL] NDUQLWLQLQ HWNLOL ROGX÷XQX� E|EUHNWH YH

NDUDFL÷HUGH KDVDUÕ D]DOWWÕ÷ÕQÕ J|]OHPOHGLN�

.$<1$./$5

�� %UHHQ .-� %XU\ 5� 'HVPRQG 39� 0DVKHIRUG 0/� 0RUSKHWW %� :HVWZRRG %�

6KDZ 5*� (IIHFWV RI FLPHWLGLQH DQG UDQLWLGLQH RQ KHSDWLF GUXJ PHWDEROLVP�

&OLQ 3KDUPDFRO ������� ������������

�� )HHOH\ -� *X\ (� 5DQLWLGLQH ODVR UHGXFWLRQV OLYHU EORRG IORZ� /DQFHW� �����

�� ����

�� *DQJ '&� :HLGOHU '-� %DOWRGRQR 1� (VKHOPDQ )1� 3KDUPRFRNLQHWFV RI

UDQLWLGLQH D QHZ KLVWDPLQH +��UHFHSWRU EORFNHU� $EVWUDFW� &OLQ 3KDUPDFRO

DQG 7KHUDSHXWLFV� ������������

�� 3HGHQ 15� 6DXQGHUV -+%� :RUPVOH\ .*� ,QKLELWLRQ RI SHQWDJDVWULQ�

VWLPXODWHG DQG QRFWXUQDO JVVWULF VHFUHWLRQ E\ UDQLWLGLQH� /DQFHW�

�������������

�� %URJGHQ 51� &DUPLQH $$� +HHO 5&� 6SHLJKW 70� $YHU\ *6� 5DQLWLGLQH� D

UHYLHZ RI LWV SKDUPDFRORJ\ DQG WKHUDSHXWLF XVH LQ SHSWLF XOFHU GLVHDVH DQG

RWKHU DOOLHG GLVHDVHV� 'UXJ ����������������

�� /HEHUW 3$� 0DKRQ :$� 0DF/HRG 61� 6ROGLQ 6-� )HQMH 3� 9DQGHQEHUJKH

+0� 5DQLWLGLQH NLQHWLFV DQG G\QDPLFV� ,,� ,QWUDYHQRXV GRVH VWXGLHV DQG

FRPSDULVRQ ZLWK FLPHWLGLQH� &OLQ 3KDUPDFRO ������� ���� �������

�� %DUU *'� 3LSHU ':� 3RVVLEOH UDQLWLGLQH KHSDWLWLV� 0HG - $XVW� �����������

�� *DXJKDQ :-� 6KHWK 59� )UDQFRV *&� 0LFKDHO +-� %XUNH -)� 5DQLWLGLQH�

LQGXFHG DFXWH LQWHUVWLWLDO QHSKULWLV ZLWK HSLWKHOLDO FHOO IRRW SURFHVV IXVLRQ�

$P - .LGQH\ 'LV ����������������

�� %RHKP .$� +HOPV 5$� +RVSLWDO 3KDUPDF\ ������������ �������

��� %UHPHU -� &DUQLWLQH PHWDEROLVP DQG IXQFWLRQV� �����9RO� ���

��� $PRGLR 3� $QJHOL 3� 0HUNHO &� 0HQRQ )� *DWWD $� 3ODVPD &DUQLWLQH OHYHOV LQ

OLYHU FLUUKRVLV� 5HODWLRQVKLS ZLWK QXWULWLRQDO VWDWXV DQG OLYHU GDPDJH� - &OLQ

&KHP %LRFKHP ���������������

��� .D\DDOS 2� 7ÕEEL )DUPDNRORML� &LOW ,,,� ,,� %DVNÕ� $QNDUD� ����� �������

1�YH 0DWEDDVÕ�


