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)HEULO Q|WURSHQL NDQVHU KDVWDODUÕQGD KDOD HQ
|QHPOL |O�P QHGHQOHULQGHQ ELULVLGLU� %X KDVWD�
ODUGD Q|WURSHQL YH LPP�Q VLVWHP ER]XNOX÷X
QHGHQL\OH LQIHNVL\RQXQ EHNOHQHQ VHPSWRP�
ODUÕQÕQ J|U�OPHPHVL� SDWRMHQ PLNURRUJDQL]PD�
QÕQ L]RODV\RQ úDQVÕQÕQ G�ú�N ROPDVÕ� PRUELGLWH
YH PRUWDOLWHQLQ \�NVHN ROPDVÕ QHGHQL\OH oHúLWOL
DPSLULN DQWLPLNUREL\DO WHGDYLOHU X\JXODQPDNWD�
GÕU���� %X oHUoHYHGH �o�QF� YH\D G|UG�QF�
MHQHUDV\RQ VHIDORVSRULQOHU LOH DPLQRJOLNR]LG
NRPELQDV\RQX� DQWLSV|GRPRQDO HWNLOL SHQLVLOLQ
LOH DPLQRJOLNR]LG NRPELQDV\RQX� NDUEDSHQHP
W�UHYOHUL LOH DPLQRJOLNR]LW YH\D DQWLSV|GRPRQDO
HWNLVL J�oO� DMDQODUOD PRQRWHUDSL NXOODQÕOPDN�
WDGÕU���� 6HIWD]LGLP J�oO� DQWLSV|GRPRQDO HWNL�
\H VDKLS ELU �o�QF� MHQHUDV\RQ VHIDORVSRULQ
ROXS 6HIWD]LGLP�$PLNDVLQ NRPELQDV\RQX IHEULO

Q|WURSHQLN KDVWDODUGD DPSLULN WHGDYL \DNODúÕ�
PÕQGD DOWÕQ VWDQGDUW RODUDN NDEXO HGLOPHNWHGLU�
%X KDVWDODUGD NXOODQÕODQ GL÷HU WHGDYL VHoHQHN�
OHULQLQLQ HWNLQOLNOHULQL VDSWDPDN LoLQ EX NRPEL�
QDV\RQOD NDUúÕODúWÕUPDN GR÷UX ELU \DNODúÕP
RODELOLU�� %X oDOÕúPDGD 7XUJXW g]DO 7ÕS 0HUNH]L
HULúNLQ +HPDWRORML VHUYLVLQGH WDNLS HGLOHQ IHEULO
Q|WURSHQL DWDNODUÕQGD NXOODQÕODQ G|UW D\UÕ DPSL�
ULN WHGDYL SURWRNROXQXQ HWNLQOLN YH WRNVLVLWH
DoÕVÕQGDQ NDUúÕODúWÕUÕOPDVÕ DPDoODQGÕ�

+$67$/$5 9( <g17(0
øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHVL +DVWDQHVL (ULú�
NLQ +HPDWRORML .OLQL÷LQGH 0DUW ����� 7HPPX]
���� WDULKOHUL DUDVÕQGD \DWDQ \Dú RUWDODPDVÕ
���� ������ \ÕO� RODQ �� KDVWDGD VDSWDQDQ ��
IHEULO Q|WURSHQL DWD÷ÕQGD DPSLULN EDúODQJÕo WH�

$PDo� 7XUJXW g]DO 7ÕS 0HUNH]L HULúNLQ +HPDWRORML NOLQL÷LQGHNL IHEULO Q|WURSHQLN KDVWDODUGD
DPSLULN WHGDYL UHMLPOHULQLQ HWNLQOLNOHULQLQ NDUúÕODúWÕUÕOPDVÕ�
0DWHU\DO YH PHWRW� '|UW IDUNOÕ DQWLEL\RWLN UHMLPL� 6HIWD]LGLP�$PLNDVLQ �Q ���� øPLSHQHP�
$PLNDVLQ �Q ���� 6HIHSLP�$PLNDVLQ �Q ���� 6XOEDNWDP�6HIRSHUD]RQ�$PLNDVLQ �Q ��� NDUúÕ�
ODúWÕUÕOGÕ� .ÕUN �o KDVWDGD JHOLúHQ WRSODP �� IHEULO Q|WURSHQLN DWDN GH÷HUOHQGLULOGL�
%XOJXODU� '|UW IDUNOÕ DQWLEL\RWLN UHMLPL DODQ JUXSODU DUDVÕQGD HWNLQOLN YH WRNVLWH DoÕVÕQGDQ IDUN
\RNWX �S!������
6RQXo� +HU G|UW UHMLP GH WRNVLVLWH YH HWNLQOLN DoÕVÕQGDQ IHEULO Q|WURSHQLN KDVWDODUGD EDúODQJÕo
WHGDYLVLQGH NXOODQÕODELOHFH÷L J|U�ú�QH YDUÕOGÕ�
$QDKWDU NHOLPHOHU� )HEULO Q|WURSHQL� DPSLULN WHGDYL

7KH FRPSDULVRQ RI WKH HIILFDF\ RI HPSLULFDO DQWLELRWLF UHJLPHQV LQ IHEULOH

QHXWURSHQLF SDWLHQWV

2EMHFWLYHV� 7R FRPSDUH RI WKH HIILFDF\ RI HPSLULFDO DQWLELRWLF UHJLPHQV LQ IHEULOH QHXWURSHQLF
SDWLHQWV LQ LQ $GXOW +HPDWRORJ\ &OLQLF RI 7XUJXW 2]DO 0HGLFDO &HQWHU�
0DWHULDO DQG PHWKRGV� )RXU GLIIHUHQW DQWLELRWLF UHJLPHQV &HIWD]LGLPH�$PLNDFLQ �Q ����
,PLSHQHP�$PLNDFLQ �Q ���� &HIHSLPH�$PLNDFLQ �Q ��� DQG 6XOEDFWDP�&HIRSHUR]RQH�$PL�
NDFLQ �Q ��� ZHUH DVVHVVHG DV LQLWLDO HPSLULFDO WKHUDS\ LQ IHEULOH QHXWURSHQLF SDWLHQWV�
5HVXOWV� 6HYHQW\�WKUHH IHEULOH QHXWURSHQLF HSLVRGHV LQ �� SDWLHQWV ZHUH HYDOXDWHG� 7KHUH ZDV
QR VLJQLILFDQW GLIIHUHQFH LQ WKH HIILFDF\ DQG WR[LFLW\ RI DQWLELRWLFV EHWZHHQ WKH IRXU GLIIHUHQW
UHJLPHQV �S!������
&RQFOXVLRQ� $OO RI WKH IRXU HPSLULFDO DQWLELRWLF UHJLPHQV ZHUH HTXDOO\ HIIHFWLYH DQG ZHOO
WROHUDWHG DV LQLWLDO WKHUDS\ IRU QHXWURSHQLF SDWLHQWV ZLWK IHYHU�
.H\ ZRUGV� )HEULOH QHXWURSHQLD� HPSLULF WKHUDS\� 
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GDYLOHUL NDUúÕODúWÕUÕOGÕ� )HEULO Q|WURSHQLN DWDNODU�
GDQ ��¶L DNXW P\HOREODVWLN O|VHPLOL KDVWDODUGD�
��¶L DNXW OHQIREODVWLN O|VHPLOL KDVWDODUGD GRNX�
]X PXOWLSOH P\HORPDOÕ KDVWDODUGD� VHNL]L DSODV�
WLN DQHPLOL KDVWDODUGD� G|UG� NURQLN P\HORVLWHU
O|VHPLOL KDVWDODUGD VDSWDQGÕ� *UDQ�ORVLW VD\ÕVÕ
������PP�¶QLQ DOWÕQGD ELU VDDWWHQ ID]OD
����°&¶\L JHoHQ DWHú� ELU NH] ��°& DWHúL RODQ
YH\D �� VDDW LoLQGH LNL NH] ��°& DWHúL RODQ
KDVWDODU IHEULO Q|WURSHQL RODUDN NDEXO HGLOHUHN
oDOÕúPD\D DOÕQGÕ� +DVWDODUGDQ DWHúOL G|QHP�
OHULQGH UXWLQ NDQ� LGUDU YH ER÷D] N�OW�UOHUL�
JHUHNWL÷L GXUXPODUGD NDWDWHU� \DUD \HUL� EDO�
JDP� JDLWD N�OW�U YH PLNUREL\RORMLN LQFHOHPHOHUL
\DSÕOGÕ� �� IHEULO DWDNWD 6HIWD]LGLP�$PLNDVLQ
�JUXS��� �� DWDNWD øPLSHQHP�$PLNDVLQ �JUXS
��� �� DWDNWD 6HIHSLP�$PLNDVLQ �JUXS ��� ��
DWDNWD 6XOEDNWDP�6HIRSHUD]RQ�$PLNDVLQ �JUXS
�� NXOODQÕOGÕ� dDOÕúPD\D DOÕQDQ KDVWDODUGD 6HIH�
SLP �[� J� $PLNDVLQ �[� J� 6HIWD]LGLP �[� J�
øPLSHQHP �[��� PJ� 6XOEDNWDP�6HIDSHUD]RQ
�[� J GR]XQGD NXOODQÕOGÕ� +DVWDODU WHGDYLQLQ
EDúODQJÕFÕQGDQ VRQUDNL �o�QF� YH EHúLQFL
J�QOHUGH HQIHNVL\RQ YH NRPSOLNDV\RQODU DoÕVÕQ�
GDQ GH÷HUOHQGLULOGL� øON ��� VDDWWH NOLQLN YH DWHú
\DQÕWÕ DOÕQDPD\DQ KDVWDODUGD WHGDYL\H 9DQNR�
PLVLQ� EHúLQFL J�QGH \DQÕW DOÕQDPD\DQ KDVWD�
ODUGD LVH $PIRWHULVLQ % LODYH HGLOGL� $WHú ROPDN�
VÕ]ÕQ JHoHQ EHú J�QGHQ VRQUD WHGDYLOHUH VRQ
YHULOGL� )HEULO Q|WURSHQL DWD÷ÕQGDQ |QFHNL � J�Q
LoLQGH KHUKDQJL ELU DQWLEL\RWLN NXOODQPÕú RODQ
KDVWDODU oDOÕúPD\D DOÕQPDGÕ�

)DUNOÕ DQWLEL\RWLN NRPELQDV\RQODUÕ LOH HPSLULN
WHGDYL DODQ G|UW JUXEXQ HWNLQOLNOHULQLQ NHQGL
DUDODUÕQGD NDUúÕODúWÕUÕOPDVÕ LoLQ .UXVNDO�:DOOLV ��
:D\ $QRYD WHVWL NXOODQÕOGÕ� 3����� GH÷HUOHUL
LVWDWLVWLNVHO RODUDN DQODPOÕ NDEXO HGLOGL�

6218d/$5
)HEULO Q|WURSHQL DWDNODUÕQÕQ ��¶VLQGH �������
PLNURRUJDQL]PD L]ROH HGLOGL� 2Q�o DWDNWD
������� EDNWHUL\HPL �JUXS �� �� �
GH �oHU KDV�
WDGD� JUXS �
GH � KDVWDGD�� �� DWDNWD �������
GL÷HU PLNUREL\RORMLN \|QWHPOHUOH HQIHNVL\RQ
�JUXS �� � YH �
GH \HGLúHU� JUXS �
GH VHNL]
KDVWDGD� J|VWHULOGL� 2Q�o ������� DWDN NOLQLN
RODUDN HQIHNVL\RQ �JUXS�� � YH �
GH �oHU� JUXS
�
GH G|UW KDVWDGD� NDEXO HGLOLUNHQ �� DWDNWD
������� NOLQLN YH PLNUREL\RORMLN RODUDN KHUKDQ�
JL ELU HQIHNVL\RQ �JUXS � YH �
GH EHúHU� JUXS �
YH �
GH G|UGHU KDVWDGD� J|VWHULOHPHGL �7DEOR

��� %DNWHUL\HPL GÕúÕQGD �� DWDNWD LGUDU� LNL
DWDNWD ER÷D]� ELU DWDNWD NDWDWHU XFX� ELU DWDNWD
EDOJDP� ELU DWDNWD \DUD \HUL N�OW�U�QGH PLNUR�
RUJDQL]PD �UHWLOGL� %DNWHUL\HPL VDSWDQDQ ��
KDVWDQÕQ � WDQHVLQGH JUDP SR]LWLI PLNURRUJD�
QL]PDODU �LNL WDQHVLQGH 6� DXUHXV� � WDQHVLQGH
.RDJ�OD]�QHJDWLI 6WDSK\ORFRFFXV�� � WDQHVLQGH
JUDP QHJDWLI PLNURRUJDQL]PDODU �� WDQHVLQGH
(� FROL� LNL WDQHVLQGH .� SQHXPRQLD�� ELU WDQH�
VLQGH &� DOELFDQV HWNHQ RODUDN VDSWDQGÕ�
7RSODP HQIHNVL\RQODU HOH DOÕQGÕ÷ÕQGD LVH ��
KDVWDGD JUDP SR]LWLI PLNURRUJDQL]PDODU ��
WDQHVLQGH 6� DXUHXV� �� WDQHVLQGH .RDJ�OD]�
QHJDWLI 6WDSK\ORFRFFXV� �o WDQHVLQGH 6� SQHX�
PRQLD�� �� WDQHVLQGH JUDP QHJDWLI PLNURRUJD�
QL]PDODU ��� WDQHVLQGH (� FROL� �o WDQHVLQGH .�
SQHXPRQLD� � WDQHVLQGH 3� DHUXJLQRVD�� LNL
WDQHVLQGH &� DOELFDQV HWNHQ RODUDN VDSWDQGÕ
�7DEOR ��� %HNOHQHQ Q|WURSHQL V�UHVL YH GHULQOL�
÷LQLQ ID]OD ROGX÷X YH WHGDYL PRGLILNDV\RQX LOH
FHYDS DOÕQDPD\DQ KDVWDODUD NRORQL VWLP�ODQ
IDNW|UOHU X\JXODQGÕ� .RORQL VWLP�ODQ IDNW|U NXO�
ODQÕODQ NXOODQÕODQ �� KDVWDGDQ G|UW WDQHVLQGH
LON �o J�QGH� \HGL KDVWDGD LON EHú J�QGH� �
KDVWDGD EHú J�QGHQ VRQUD FHYDS DOÕQÕUNHQ ELU
KDVWDGD FHYDS DOÕQDPDGÕ YH KDVWD |OG�� øON �o
YH EHú J�QGH FHYDS DOÕQDQ KDVWD VD\ÕODUÕ
VÕUD\OD GRNX] YH ��� DOWÕ YH GRNX]� GRNX] YH
��� VHNL] YH �� RODUDN EXOXQGX� *UXSODUGD
VDSWDQDQ N�OW�U SR]LWLIOLN VD\ÕODUÕ VÕUDVÕ\OD ���
GRNX]� ��� YH �� RODUDN VDSWDQGÕ� ho KDVWD
HQIHNVL\RQ QHGHQL\OH |OG�� '|UW DWDNWD YDQNR�
PLVLQH� �o DWDNWD DPIRWHULVLQH ED÷OÕ DQWLEL\RWLN
DWHúL J|U�OG� YH EX LODoODUÕQ NHVLOPHVL LOH
KDVWDODUÕQ DWHúOHUL G�úW�� +DVWDODUGD GR]
NÕVÕWODPDVÕ YH WHGDYL PRGLILNDV\RQX JHUHNWLUH�
FHN RWRWRNVLWH� QHIURWRNVLWH YH KHSDWRWRNVLWH\H
UDVWODQPDGÕ� *UXSODUGD RUWDODPD DQWLEL\RWLN
NXOODQÕP V�UHVL VÕUD\OD ����� ����� ����� ����
J�Q� DWHú V�UHVL VÕUD\OD ���� ���� ���� ��� J�Q�
RUWDODPD Q|WURILO VD\ÕVÕ ������ ������ ������
������PP�� Q|WURSHQL V�UHVL ����� ����� ����
���� J�Q RODUDN EXOXQGX� $PSLULN DQWLEL\RWLN
UHMLPOHUL� Q|WURSHQL GHULQOL÷L� RUWDODPD DQWLEL\R�
WLN WHGDYL V�UHVL� DWHú V�UHVL� .RORQL VWLP�ODQ
IDNW|U NXOODQÕPÕ� LON ��� VDDWWHNL FHYDS RUDQODUÕ�
�� J�QGHNL FHYDS RUDQODUÕ� 9DQNRPLVLQ� $PIR�
WHULVLQ % JHUHNVLQLPL GROD\ÕVÕ LOH HWNLQOLN YH
WRNVLVLWH DoÕVÕQGDQ NHQGL DUDODUÕQGD NDUúÕODú�
WÕUÕOGÕ÷ÕQGD LVWDWLNVHO RODUDN IDUN EXOXQPDGÕ
�S!����� �7DEOR ���

7DEOR �� )HEULO Q|WURSHQLN KDVWDODUGD DWHú VHEHSOHUL�



)HEULO Q|WURSHQLOL KDVWDODUGD DPSLULN DQWLEL\RWLN UHMLPOHULQLQ HWNLQOLNOHULQLQ NDUúÕODúWÕUÕOPDVÕ 
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.OLQLN RODUDN VDSWDQDQ LQIHNVL\RQ � � � � �� ������

0LNUREL\RORMLN YH NOLQLN RODUDN LQIHNVL\RQ J|VWHULOHPH\HQ � � � � �� ������

7DEOR �� )HEULO Q|WURSHQLN DWDNODUGD PLNUREL\RORMLN G|N�PDQWDV\RQ�

0LNURRUJDQL]PDODU %DNWHUL\HPL VDSWDQDQ DWDNODU �Q� 7RSODP �Q�
*UDP�SR]LWLI PLNURRUJDQL]PDODU � ��

6� DXUHXV � �

.RDJ�OD]�QHJDWLI 6WDSK\ORFRFFXV � ��

6� SQHXPRQLD �� �

*UDP�QHJDWLI PLNURRUJDQL]PDODU � ��

(� FROL � ��

.� SQHXPRQLD � �

3� DHUXJLQRVD �� �

&� DOELFDQV � �

*HQHO 7RSODP �� ��

7DEOR �� $QWLEL\RWLN UHMLPOHULQLQ NDUúÕODúWÕUÕOPDVÕ�

6HIWD]LGLP
DPLNDVLQ

øPLSHQHP
DPLNDVLQ

6HIHSLP
DPLNDVLQ

6XOEDNWDP
VHIDSHUD]RQ
DPLNDVLQ

$QWLEL\RWLN V�UHVL
�RUWDODPD� J�Q�

���� ���� ���� ����

$WHú V�UHVL �RUWDODPD� J�Q� ��� ��� ��� ���

1|WURILO VD\ÕVÕ �PP� �RUWDODPD� ����� ����� ����� �����

1|WURSHQL V�UHVL �RUWDODPD� J�Q� ���� ���� ���� ����

�� J�Q DWHú FHYDEÕ �Q� � � � �

� � J�Q DWHú FHYDEÕ �Q� �� � �� ��

9DQNRPLVLQ HNOHQHQ DWDNODU �Q� � � � �

$PIRWHULVLQ % HNOHQHQ DWDNODU �Q� � � � �

.RORQL VWLP�ODQ IDNW|U NXOODQÕPÕ �Q� � � � �

1|WURILO�����PP� RODQ DWDN �Q� � � � �

1|WURILO VD\ÕVÕ ��������PP� RODQ DWDN �Q� �� � � �

1|WURILO VD\ÕVÕ ��������� PP� RODQ DWDN �Q� � � � ��

øQWUDYHQ|] NDWDWHUOL DWDNODU �Q� � � � �

3URILODNWLN DQWLIXQJDO WHGDYL �Q� � � �� ��

.�OW�U SR]LWLIOL÷L �Q� �� � �� ��

7$57,ù0$
)HEULO Q|WURSHQL LOH P�FDGHOHGH EHOLUOL \HUOHúLN
NDYUDPODU YDUGÕU� øQIHNVL\RQD DLW EDúND ELU
EHOLUWL EXOXQPDPDVÕQD UD÷PHQ DWHúOL Q|WUR�
SHQLN KDVWDODUÕQ HQ D] ���¶ÕQGD GDKD VRQUD
PLNUREL\RORMLN YH\D NOLQLN RODUDN J|VWHULOHQ
LQIHNVL\RQXQ RUWD\D oÕNPDVÕ YH WHGDYLQLQ N�OW�U
VRQXoODUÕ oÕNÕQFD\D NDGDU JHFLNWLULOPHVL KDOLQGH
KDVWDODUGD PRUELGLWH YH PRUWDOLWHQLQ DUWPDVÕ
V|] NRQXVXGXU� %X KDVWDODUGD DFLOHQ DPSLULN
RODUDN JHQLú VSHNWUXPOX DQWLEL\RWLN WHGDYLVLQH
EDúODQPD ]RUXQOXOX÷X YDUGÕU� %X NRQXGD
EHOLUOHQPLú ELU LGHDO UHMLP ROPDPDNOD ELUOLNWH
oHúLWOL DQWLEL\RWLN NRPELQDV\RQODUÕ YH PRQRWH�
UDSLOHU GHQHQPHNWHGLU���� *HQHOGH NXOODQÕODQ
SHN oRN DMDQÕQ HWNLQ ROGX÷X J|VWHULOVH GH
HWNLQOLN YH \DQ HWNL DoÕVÕQGDQ GL÷HUOHULQH NDUúÕ

EHOLUJLQ �VW�QO�N J|VWHUHQ ELU NRPELQDV\RQ YH
PRQRWHUDSL \RNWXU� .RPELQDV\RQ WHGDYLOHULQLQ
DPDFÕ VSHNWUXPX JHQLúOHWPHNWLU� 0RQRWHUDSL
X\JXODQDQ KDVWDODUGD WRNVLWH GDKD D] ROPDN�
WDGÕU� )HEULO Q|WURSHQLOL KDVWDODUÕQ WHGDYLVLQGH
WHGDYL VÕUDVÕQGD Q|WURSHQLQLQ G�]HOPHVL WHGD�
YL\H \DQÕWÕ ROXPOX \|QGH HWNLOH\HELOPHNWHGLU�

6RQ �� \ÕOGD IHEULO Q|WURSHQLN KDVWDODUGD
���
GHQ ID]OD RODQ LQIHNVL\RQD ED÷OÕ PRUWDOLWH
RUDQÕ ���
D NDGDU G�úP�úW�U��� /LWHUDW�UGHNL
oDOÕúPDODUÕQ E�\�N oR÷XQOX÷XQGD IHEULO
Q|WURSHQLN KDVWDODUGD NRPELQDV\RQ WHGDYLVL
|QHULOPHNWHGLU� $QFDN VRQ ]DPDQODUGD \DSÕODQ
oDOÕúPDODUGD NRPELQDV\RQ WHGDYLOHULQH DOWHUQD�
WLI RODUDN JHQLú VSHNWUXPOX DQWLEL\RWLNOHUOH
PRQRWHUDSL X\JXODPDODUÕ GD J�QGHPH JHOPLú�
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WLU������ $NRYD YH DUNDGDúODUÕ�� EX JUXS KDVWD�
ODUGD PHURSHQHP PRQRWHUDSLVLQLQ FHIWD]LGLPH
�DPLNDFLQ WHGDYLVL NDGDU HWNLOL ROGX÷XQX
J|VWHUPLúOHUGLU�

1|WURSHQLN KDVWDODUGD EDúODQJÕo WHGDYLOHUL LoLQ
VHoLOHFHN IDUNOÕ HPSLULN DQWLEL\RWLN UHMLPOHULQLQ
|WHVLQGH KHU W�UO� HQIHNVL\RQXQ SURJQR]XQX
EHOLUOH\HQ HQ |QHPOL IDNW|U DOWWD \DWDQ KDVWD�
OÕ÷ÕQ VH\UL� NRQWURO DOWÕQGD ROXS ROPDGÕ÷Õ� Q|WUR�
SHQLQLQ G�]HOLS G�]HOPHGL÷LGLU����� %X QHGHQOH
KDVWDODUGD DOWWD \DWDQ KDVWDOÕNODUÕQ WHGDYLOHUL
JHUHNWL÷L úHNLOGH \DSÕOPDOÕ� DWHú YH LQIHNVL\R�
QXQ YDUOÕ÷Õ SULPHU KDVWDOÕ÷ÕQ WHGDYLVLQL JHFLNWL�
UHFHN ELU IDNW|U RODUDN J|U�OPHPHOLGLU�

1|WURSHQL V�UHVLQL NÕVDOWPDGD NXOODQÕODQ KHPR�
SRHWLN E�\�PH IDNW|UOHUL �*0�&6) YH *�&6)��
VHoLOPLú KDVWD JUXSODUÕQGD HQIHNVL\RQODUÕQ NRQ�
WURO DOWÕQD DOÕQPDVÕQÕ NROD\ODúWÕUDELOLUOHU� $QFDN
EX W�U E�\�PH IDNW|UOHULQLQ NXOODQÕPÕ \�NVHN
ELU PDDOL\HW JHUHNWLUGL÷LQGHQ EX WHGDYLOHULQ
NXOODQÕODFD÷Õ KDVWD JUXSODUÕQÕQ L\L EHOLUOHQPHVL
JHUHNOLGLU� $WHúOL Q|WURSHQLN KDVWDODUGD NRORQL
VWLP�ODQ IDNW|UOHULQ UXWLQ NXOODQÕPODUÕ |QHULOPH�
PHPHNWHGLU��� %L]LP GH÷HUOHQGLUPH\H DOGÕ÷ÕPÕ]
WRSODP �� IHEULO Q|WURSHQLN DWDNWDQ �� WDQH�
VLQGH ������� NRORQL VWLP�ODQ IDNW|UOHU NXOOD�
QÕOPÕú ROXS� NRORQL VWLP�ODQ IDNW|U NXOODQÕODQ
DWDN VD\ÕODUÕ DoÕVÕQGDQ JUXSODU DUDVÕQGD
LVWDWLVWLNVHO IDUN EXOXQPDPÕúWÕU� %HNOHQHQ Q|W�
URSHQL V�UHVL YH GHULQOL÷LQLQ ID]OD ROGX÷X YH
WHGDYL PRGLILNDV\RQX LOH FHYDS DOÕQDPD\DQ
KDVWDODUD NRORQL VWLP�ODQ IDNW|UOHU X\JXODQGÕ�
.RORQL VWLP�ODQ IDNW|U NXOODQÕODQ NXOODQÕODQ ��
KDVWDGDQ G|UW WDQHVLQGH LON �o J�QGH� \HGL
KDVWDGD LON EHú J�QGH� � KDVWDGD EHú J�QGHQ
VRQUD FHYDS DOÕQÕUNHQ ELU KDVWDGD FHYDS
DOÕQDPDGÕ YH KDVWD |OG��

)HEULO Q|WURSHQLN KDVWDODU G�ú�N YH \�NVHN ULVN
JUXEX ROPDN �]HUH LNL\H D\UÕOÕU� <�NVHN ULVNOL
KDVWD JUXEX Q|WURSHQL V�UHVL �� J�Q YH\D GDKD
X]XQ RODQ� DOWWD \DWDQ NDQVHUL NRQWURO DOWÕQGD
ROPD\DQ� \R÷XQ NHPRWHUDSL DOPÕú YH\D DOPDVÕ
SODQODQDQ� FLGGL Q|WURSHQLVL RODQ� NRPSOLNDV\RQ
VDSWDQDQ YH JHQHO GXUXPX N|W� RODQ KDVWDODUÕ
LoHULU NL EX KDVWDODUGD NRPELQH DQWLEL\RWLN
UHMLPOHUL HPSLULN WHGDYL VHoHQH÷L RODUDN
NXOODQÕOPDOÕGÕU���� %L]LP oDOÕúPDPÕ]GD LQFHOHQHQ
IHEULO Q|WURSHQLN DWDNODUÕQ WDPDPÕ \�NVHN ULVNOL
KDVWD JUXEX RODUDN NDEXO HGLOPLú� G�ú�N ULVNOL
IHEULO Q|WURSHQL DWDNODUÕ oDOÕúPD GÕúÕQGD

EÕUDNÕOPÕúWÕ� +DVWDODUÕQ IHEULO Q|WURSHQLN
DWDNODUÕQGD NRPELQH DQWLEL\RWLN UHMLPOHUL LOH
DPSLULN DQWLEL\RWLN WHGDYLVLQH EDúODQPÕúWÕU� %L�
]LP oDOÕúPDPÕ]GD KHU G|UW DQWLEL\RWLN JUXEX LOH
WHGDYL HGLOHQ KDVWDODUGD RUWDODPD Q|WURILO VD\Õ�
VÕ� Q|WURSHQL GHULQOL÷L YH RUWDODPD Q|WURSHQL
V�UHVL IDUNOÕ GH÷LOGL� %DNWHUL\HPL DoÕVÕQGDQ
LQFHOHQGL÷LQH GH W�P JUXSODUGDNL SR]LWLI N�OW�U
VDSWDQDQ IHEULO Q|WURSHQLN DWDN VD\ÕODUÕ EHQ]HU
EXOXQPXúWXU�

1|WURSHQLN KDVWDODUGDNL HPSLULN DQWLEL\RWLN
WHGDYLVLQLQ |QHPOL ELU SDUoDVÕQÕ EDúODQJÕoWDNL
DQWLEDNWHUL\HO WHGDYL\H UD÷PHQ DWHúL ��� J�QGH
G�úPH\HQ YH LQIHNVL\RQ RGD÷Õ VDSWDQDPD\DQ
KDVWDODUGD HPSLULN RODUDN EDúODQDQ 9DQNRPLVLQ
YH $PIRWHULVLQ % ROXúWXUXU��������� %L]LP LQFHOH�
GL÷LPL] DWDNODUGDQ ��¶LQGH ����� 9DQNRPLVLQ�
��¶�QGH ����� $PIRWHULVLQ % WHGDYLVL LODYH
HGLOPLú ROXS 9DQNRPLVLQ YH $PIRWHULVLQ %
WHGDYLVL LOHYH HGLOHQ DWDN VD\ÕODUÕ DoÕVÕQGDQ
JUXSODU DUDVÕQGD IDUN \RNWX� 7RSODP �� DWDNWD
����� SURILODNWLN DQWLIXQJDO WHGDYL NXOODQÕOPÕú
ROXS� DQWLIXQJDO SURILODNVL NXOODQÕODQ DWDNODUÕQ
VD\ÕODUÕ GD W�P JUXSODUGD EHQ]HU RODUDN EXOXQ�
GX� dDOÕúPDGD PDOL\HW DQDOL]L \DSÕOPDPDVÕQD
NDUúÕQ KHU G|UW JUXS DUDVÕQGD RUWDODPD DWHú YH
DQWLEL\RWLN NXOODQÕP V�UHVL� �o�QF� YH EHúLQFL
J�QGH FHYDS RUDQÕ� WHGDYL PRGLILNDV\RQX LKWL�
\DFÕ� NRORQL VWLP�ODQ IDNW|U NXOODQÕPÕ DUDVÕQGD
IDUN EXOXQDPDGÕ� $QFDN W�P JUXSODU LoLQ NRORQL
VWLP�ODQ IDNW|UOHULQ NXOODQÕPÕQÕQ HN PDOL\HW
\�N� JHWLUHFH÷LQL V|\OHPHN P�PN�QG�U�

6RQXo RODUDN� 7XUJXW g]DO 7ÕS 0HUNH]L HULúNLQ
+HPDWRORML NOLQL÷LQGH �� KDVWDGD L]OHQHQ
WRSODP �� IHEULO Q|WURSHQL DWD÷ÕQGD HPSLULN WH�
GDYL RODUDN NXOODQÕODQ G|UW D\UÕ NRPELQH DQWL�
EL\RWLN UHMLPL DUDVÕQGD HWNLQOLN YH WRNVLVLWH DoÕ�
VÕQGDQ DQODPOÕ IDUN EXOXQDPDPÕú ROXS \�NVHN
ULVNOL IHEULO Q|WURSHQLN DWDNODUÕQ HPSLULN WHGD�
YLVLQGH EX DQWLEL\RWLN UHMLPOHUL HWNLQ YH J�YH�
QLOLU úHNLOGH NXOODQÕODELOHFH÷L NDQDDWLQH YDUÕOGÕ�

.$<1$./$5
�� 3L]]R 3$� 0DQDJHPHQW RI IHYHU LQ SDWLHQWV ZLWK FDQFHU DQG

WUHDWPHQW�LQGXFHG QHXWURSHQLD� 1 (QJO - 0HG
����������������

�� .ODVWHUVN\ -� 7KHUDS\ RI LQIHFWLRQV LQ FDQFHU SDWLHQWV� ,Q�
.ODVWHUVN\ -� 6FKLPSII 6&� 6HQQ +�- �HGV�� +DQGERRN RI
6XSSRUWLYH &DUH LQ &DQFHU� 1HZ <RUN� 0DUFHO 'HNNHU� ,QF�
����������

�� +XJKHV :7� $UPVWURQJ '� %RGH\ *3� HW DO� *XLGHOLQHV IRU
WKH XVH RI DQWLPLFURELDO DJHQWV LQ QHXWURSHQLF SDWLHQWV



)HEULO Q|WURSHQLOL KDVWDODUGD DPSLULN DQWLEL\RWLN UHMLPOHULQLQ HWNLQOLNOHULQLQ NDUúÕODúWÕUÕOPDVÕ 

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

ZLWK XQH[SODLQHG IHYHU� D VWDWHPHQW E\ WKH ,QIHFWLRXV
'LVHDVHV 6RFLHW\ RI $PHULFD� - ,QIHFW 'LV ���������������

�� 8]XQ g� $NRYD 0� +D\UDQ 0� HW DO� (PSLULF DQWLPLFURELDO
WKHUDS\ LQ IHEULOH JUDQXORF\WRSHQLF SDWLHQWV� 7XUNLVK -
&DQFHU ������������

�� .ODVWHUVN\ -� &RQFHSW RI HPSLULF WKHUDS\ ZLWK DQWLELRWLF
FRPELQDWLRQV� $P - 0HG ��������VXSSO� �&�������

�� .ODVWHUVN\ -� (PSLULFDO DQWLELRWLF WKHUDS\ LQ QHXWURSHQLF
FDQFHU SDWLHQWV� (XU - &DQFHU ������� �VXSSO���� �����

�� /LDQJ 5� <XQJ 5� &KLIX (� HW DO� &HIWD]LGLPH YHUVXV
,PLSHQHP�&LODVWDWLQ DV LQLWLDO PRQRWKHUDS\ IRU IHEULOH
QHXWURSHQLF SDWLHQWV� $QWLPLFURELDO $JHQWV DQG &KHPRWKHU
����������������

�� /HH -:� 3L]]R 3$� 0DQDJHPHQW RI FDQFHU SDWLHQW ZLWK
IHYHU DQG SURORQJHG QHXWURSHQLD� +HPDWRO 2QFRO &OLQ
1RUWK $P �������������

�� %XFKDQDQ *5� $SSURDFK WR WUHDWPHQW RI WKH IHEULOH FDQFHU
SDWLHQWV ZLWK ORZ ULVN QHXWURSHQLD� +HPDWRO 2QFRO &OLQ
1RUWK $P ��������������

��� 'UDQLWVDULV *� &OLQLFDO DQG HFRQRPLF FRQVLGHUDWLRQV RI
HPSLULFDO DQWLEDFWHULDO WKHUDS\ RI IHEULO QHXWURSHQLD LQ
FDQFHU� 3KDUPDFRHFRQRPLFV ���������������

��� 0DVDRND 7� )HEULOH QHXWURSHQLD�JXLGHOLQH LQ -DSDQ� *DQ 7R
.DJDNX 5\RKR ��������������

��� -DUTXH ,� 6DQ] 0$� $SSOLFDWLRQ RI WKH FRQFHSWV RI
HYLGHQFH�EDVHG PHGLFLQH WR WKH HYLGHQFH RQ WKH WUHDWPHQW

RI IHEULOH QHXWURSHQLD� (QIHUP ,QIHFF 0LFURELRO &OLQ
������� 6XSSO ���������

��� $QWDEOL %$� %URVV 3� 6LHJHO 56� 6PDOO &'� 7DEEDUD ,$�
(PSLULF DQWLPLFURELDO WKHUDS\ RI IHEULOH QHXWURSHQLF
SDWLHQWV XQGHUJRLQJ KDHPDWRSRLHWLF VWHP FHOO
WUDQVSODQWDWLRQ� ,QW - $QWLPLFURE $JHQWV ���������������

��� $NRYD 0� $NDQ +� .RUWHQ 9� %LEHURJOX .� +D\UDQ 0� 8QDO
6� .DUV $� .DQVX (� &RPSDULVRQ RI PHURSHQHP ZLWK
DPLNDFLQ SOXV FHIWD]LGLPH LQ WKH HPSLULFDO WUHDWPHQW RI
IHEULOH QHXWURSHQLD� D SURVSHFWLYH UDQGRPLVHG PXOWLFHQWUH
WULDO LQ SDWLHQWV ZLWKRXW SUHYLRXV SURSK\ODFWLF DQWLELRWLFV�
0HURSHQHP 6WXG\ *URXS RI 7XUNH\� ,QW - $QWLPLFURE
$JHQWV �������������

��� $NRYD 0� $NDOÕQ +(� 1|WURSHQLN KDVWDODUGD DWHú�
+DFHWWHSH 7ÕS 'HUJLVL �������������

��� 6FKLPSII 6&� *URZWK IDFWRUV DQG HPSLULF WKHUDS\ ZLWK
DQWLELRWLFV� 6KRXOG WKH\ EH XVHG FRQFXUUHQWO\" $QQ ,QWHUQ
0HG ����������������

��� (XURSHDQ 2UJDQL]DWLRQ IRU 5HVHDUFK DQG 7UHDWPHQW RI
&DQFHU �(257&�� ,QWHUQDWLRQDO $QWLPLFURELDO 7KHUDS\
&RRSHUDWLYH *URXS DQG WKH 1DWLRQDO &DQFHU ,QVWLWXWH RI
&DQDGD�&OLQLFDO 7ULDOV *URXS� 9DQFRP\FLQ DGGHG WR
HPSLULFDO FRPELQDWLRQ DQWLELRWLF WKHUDS\ IRU IHYHU LQ
JUDQXORF\WRSHQLF FDQFHU SDWLHQWV� - ,QIHFW 'LV
���������������


