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2EH]LWH �úLúPDQOÕN�� JHQHO RODUDN DGLSR] GRNX
NLWOHVLQGH DUWÕú RODUDN WDQÕPODQDELOLU�� 2EH]LWH�
WHN ELU KDVWDOÕN GXUXPXQGDQ ]L\DGH� ED]Õ KDV�
WDOÕNODUÕQ ELU VHPSWRPX YH\D ED]Õ KDVWDOÕNODU
JUXEX RODUDN HOH DOÕQDELOLU� 2EH]LWHQLQ HQGRN�
ULQ� JHQHWLN YH VLQLUVHO QHGHQOHUL ROPDNOD ELUOLN�
WH� HW\RORMLVL WDP RODUDN D\GÕQODWÕODPDPÕúWÕU�
%XQXQOD ELUOLNWH� EDVLW ELU WDQÕPOD� HQHUML DOÕPÕ
LOH W�NHWLPL DUDVÕQGDNL GHQJHQLQ DOÕP OHKLQH
DUWÕúÕQÕQ úLúPDQOÕ÷D \RO DoWÕ÷Õ V|\OHQHELOLU��
.DGÕQ WLSL úLúPDQOÕNWD \D÷ GRNXVX Y�FXW DOW

NÕVPÕQGD� HUNHN WLSL úLúPDQOÕNWD �DQGURLG úLú�
PDQOÕN� LVH J|EHN HWUDIÕQGD WRSODQPDNWD ROXS�
DQGURLG úLúPDQOÕN VD÷OÕN DoÕVÕQGDQ GDKD ULVNOL�
GLU���� $QGURLG WLS úLúPDQOÕN� DEGRPLQDO WLS
úLúPDQOÕN \D GD VHQWUDO REH]LWH RODUDN GD
WLVLPOHQGLULOLU� $QGURLG WLS úLúPDQOÕNWD KLSHUWDQ�
VL\RQ� GL\DEHW� KLSHUWULJOLVHULGHPL� .RURQHU
$UWHU +DVWDOÕ÷Õ �.$+� YH IHOo� NDGÕQ WLSL úLúPDQ�
OÕ÷D J|UH GDKD VÕN J|U�O�U��

$PDo� %X DUDúWÕUPD� 0DODW\D <HúLO\XUW 6D÷OÕN 2FD÷Õ E|OJHVL¶QGH� �� \DúÕQ �]HULQGHNL
NDGÕQODUGD REH]LWH GXUXPXQX VDSWDPD DPDFÕ\OD \DSÕOPÕúWÕU�
0DWHU\DO YH PHWRW� $OWÕ \�] RQ VHNL] NDGÕQOD \�]\�]H J|U�ú�OHUHN� ED]Õ GHPRJUDILN
|]HOOLNOHUL� REH]LWH LOH LOJLOL RODQ KDVWDOÕNODUÕ YH \HPH LOH LOJLOL GDYUDQÕúODUÕQÕ VRUJXOD\DQ ELU DQNHW
X\JXODQPÕú� NDGÕQODUÕQ ER\ODUÕ� NLORODUÕ� EHO YH NDOoD oHYUHOHUL |Oo�OP�úW�U� .DGÕQODUÕQ �����¶VL
RNXU\D]DU GH÷LO� �����¶X HYOLGLU� 2EH]LWH GXUXPX %HGHQ .LWOH øQGHNVOHULQH J|UH GH÷HUOHQ�
GLULOPLúWLU� %HGHQ .LWOH øQGHNVL �%.ø�  .LOR �.J�� %R\�P�� ≥ �� RODQODU úLúPDQ RODUDN NDEXO
HGLOPLúWLU� %HO�.DOoD RUDQÕ HUNHNOHUGH �� NDGÕQODUGD ���¶LQ �]HULQGH RODQODU LVH DQGURLG WLS
úLúPDQ �DEGRPLQDO úLúPDQ FHQWUDO REH]� RODUDN GH÷HUOHQGLULOPLúWLU�
%XOJXODU� %.ø ≥ �� RODQODU úLúPDQ RODUDN NDEXO HGLOGL÷LQGH ��� NLúL ������� úLúPDQ LNHQ�
��� NLúL úLúPDQ GH÷LOGLU �������� '|UW \�] \LUPL LNL NDGÕQGD ������� DQGURLG úLúPDQOÕN
VDSWDQPÕúWÕU� <HWPLú \Dú YH �]HUL JUXSWD úLúPDQOÕN HQ D] J|U�OPHNWHGLU� 'R÷XP VD\ÕVÕ �o YH
�]HULQGH RODQODUGD� GL\DEHWL RODQODUGD� \HPH÷L oRN KÕ]OÕ \HGL÷LQL V|\OH\HQOHUGH� |÷�Q
DUDODUÕQGD VÕN VÕN \HPHN DWÕúWÕUDQODUGD REH]LWH GDKD ID]OD VDSWDQPÕúWÕU�
6RQXo� %LU oRN KDVWDOÕN LoLQ ULVN ROXúWXUDQ REH]LWHQLQ NRQWURO� YH HQJHOOHQPHVLL VD÷OÕNOÕ
EHVOHQPH YH IL]LN DNWLYLWHQLQ DUWWÕUÕOPDVÕ\OD VD÷ODQDELOLU� %X \|QGHQ KDOND \|QHOLN H÷LWLP
SURJUDPODUÕ KD]ÕUODQDELOLU� 2NXOODU� ERO HJ]HUVL] YH L\L EHVOHQPH\L LoHUHQ KD\DW úDUWODUÕQD JHoLú
LoLQ |QHPOL ELU IÕUVDW RODELOLUOHU�
$QDKWDU NHOLPHOHU� ùLúPDQOÕN� EHGHQ NLWOH LQGHNVL � HUNHN WLSL úLúPDQOÕN

2EHVLW\ DPRQJ DGXOW ZRPHQ LQ DUHD RI <HúLO\XUW +HDOWK &HQWHU

2EMHFWLYHV� 7KH DLP RI WKLV VWXG\ LV WR GHWHUPLQH WKH REHVLW\ VWDWXV DPRQJ ZRPHQ ≥ ��
\HDUV RI DJH LQ <HúLO\XUW GLVWULFW LQ 0DODW\D�
0DWHULDO DQG PHWKRGV� ��� ZRPHQ ZHUH DGPLQLVWHUHG D TXHVWLRQQDLUH WR FKDUDFWHUL]H
VXEMHFWV ZLWK UHJDUG WR DJH� HGXFDWLRQDO OHYHO� GLVHDVHV UHODWHG WR REHVLW\ DQG GLHWDU\
EHKDYLRUV IDFH WR IDFH� ����� RI ZRPHQ ZHUH LOOLWHUDWH� ����� ZHUH PDUULHG� 7KH KHLJKW�
ZHLJKW� ZDLVW DQG KLS FLUFXPIHUHQFH ZHUH PHDVXUHG� 2EHVLW\ ZDV HYDOXDWHG LQ UHODWLRQ WR
%RG\ 0DVV ,QGH[ >ZHLJKW �NJ� � KHLJKW �P��@� $QGURLG REHVLW\ �DEGRPLQDO REHVLW\� ZDV
HYDOXDWHG LQ UHODWLRQ WR ZDLVW WR KLS FLUFXPIHUHQFH UDWLR� 2EHVLW\ ZDV GHILQHG DV D %0, RI ≥
��� $QGURLG REHVLW\ ZDV GHILQHG DV D ZDLVW WR KLS UDWLR !��� LQ ZRPHQ�
5HVXOWV� ��� ZRPHQ ������� ZHUH REHVH �%0, ≥ ���� ��� ZRPHQ ������� ZHUH QRW REHVH�
��� ZRPHQ ������� ZHUH DQGURLG REHVH �FHQWUDO REHVH�� 2EHVLW\ ZDV REVHUYHG OHDVW LQ
ZRPHQ ≥�� \HDUV RI DJH� 2EHVLW\ LQFLGHQFH ZDV IRXQG WR EH KLJKHU LQ ZRPHQ ZLWK QXPEHU
RI ELUWK ≥�� ZLWK GLDEHWHV� HDWLQJ UDSLGO\ DQG HDWLQJ DPRQJ PHDOV�
&RQFOXVLRQ� 3UHYHQWLRQ RI REHVLW\ WKDW KDV UROH LQ PDQ\ FKURQLFDO GLVHDVHV FDQ EH DFKLHYHG
JRW ZLWK KHDOWK\ QXWULWLRQ DQG LQFUHDVHG SK\VLFDO DFWLYLW\� +HDOWK HGXFDWLRQ SURJUDPV PD\ EH
SUHSDUHG� HVSHFLDOO\ DW VFKRROV�
.H\ ZRUGV� 2EHVLW\� ERG\ PDVV ,QGH[� DQGURLG REHVLW\
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<HúLO\XUW 6D÷OÕN 2FD÷Õ E|OJHVLQGHNL HULúNLQ NDGÕQODUGD REH]LWH
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9�FXW \D÷ÕQÕQ WHVSLWLQGH GROD\OÕ YH GROD\VÕ]
WHNQLNOHU NXOODQÕOPDNWD ROXS� GROD\OÕ WHNQLNOHU
�DQWURSRPHWULN |Oo�POHU� %HGHQ .LWOH øQGHNVL
�%.ø�� GHUL NÕYUÕP NDOÕQOÕ÷ÕQÕQ |Oo�OPHVL� ER\�
NLOR WDEORODUÕ� EHO oHYUHVL�NDOoD oHYUHVL RUDQÕ�
OH÷HQ NHPL÷L �VW VÕQÕUÕ oHYUHVL |Oo�POHULGLU�
%XQODUGDQ EHO oHYUHVL�NDOoD oHYUHVL RUDQÕ�
HUNHN YH NDGÕQ WLSL úLúPDQOÕ÷ÕQ EHOLUOHQPHVLQGH
L\L ELU J|VWHUJHGLU�� (SLGHPL\RORMLN oDOÕúPDODU�
GD '�Q\D 6D÷OÕN gUJ�W� �'6g�� %HGHQ .LWOH
øQGHNVL¶QLQ NXOODQÕOPDVÕQÕ |QHUPHNWHGLU�� �%RG\
0DVV ,QGH[�%0ø�  >D÷ÕUOÕN �NJ� � %R\ �P��@
GH÷HUOHUL LOH Y�FXW \D÷Õ KDNNÕQGD GROD\OÕ RODUDN
ILNLU VDKLEL ROXQPDNWDGÕU� $\UÕFD Y�FXW \D÷ RUD�
QÕQÕQ EHOLUOHQPHVLQGH GROD\OÕ \|QWHPOHU RODUDN
GDQVLWRPHWUL� WRWDO Y�FXW VX\X� WRWDO Y�FXW
SRWDV\XPX |Oo�P�� \D÷GD o|]�QHQ LQHUW JD]�
ODUÕQ WXWXOXPX� W�P Y�FXW Q|WURQ DNWLYDV\RQ
DQDOL]L LOH J|U�QW�OHPH \|QWHPOHUL �XOWUDVRQR�
JUDIL� ELOJLVD\DUOÕ WRPRJUDIL� PDQ\HWLN UH]R�
QDQV� GH NXOODQÕOPDNWDGÕU����

'6g¶QH J|UH úLúPDQOÕN �o JUXSWD LQFHOHQPHN�
WHGLU� %0, GH÷HUL ������� NJ�P� RODQODU RUWD
GHUHFHGH úLúPDQ �*UDGH ��� ������� NJ�P�

RODQODU úLúPDQ �*UDGH ��� �� NJ�P�¶GHQ \�NVHN
RODQODU LVH PRUELG úLúPDQ �*UDGH �� RODUDN
NDEXO HGLOLU�

ùLúPDQOÕNWD HQ oRN HWNLOHQHQ VLVWHPOHU NDOS�
GDPDU VLVWHPL� KRUPRQ VDOJÕODUÕ� PLGH�EDUVDN
VLVWHPL� VROXQXP VLVWHPL YH NDV�LVNHOHW VLVWH�
PLGLU� 3HNoRN VLVWHPH ROXPVX] HWNLOHULQGHQ
GROD\Õ úLúPDQOÕN WHGDYLVL JHUHNHQ ELU VD÷OÕN
VRUXQXGXU� ùLúPDQOÕ÷ÕQ EX VLVWHPOHUH ROXPVX]
HWNLOHUL GROD\ÕVÕ\OH EHNOHQHQ \DúDP V�UHVLQL
NÕVDOWWÕ÷Õ ELOLQPHNWHGLU� 7HGDYLGH LON EDVDPDN�
J�QO�N HQHUML DOÕPÕQÕQ X\JXODQDQ GH÷LúLN GL\HW�
OHUOH D]DOWÕOPDVÕGÕU� $\UÕFD HJ]HUVL]� GDYUDQÕú
WHGDYLVL� LODo WHGDYLVL� DNXSXQNWXU� FHUUDKL
WHGDYLOHU GH X\JXODQPDNWDGÕU�

*HOLúPLú �ONHOHULQ RUWD YH D] JHOLUOL NHVLPOHULQ�
GH� JHOLúPHNWH RODQ �ONHOHULQ LVH RUWD YH �VW
JHOLU G�]H\OL NHVLPOHULQGH GDKD VÕN J|U�O�U��
7�UNL\H GDKLO SHNoRN �ONHQLQ HQ |QHPOL EHVOHQ�
PH VRUXQODUÕQGDQ RODQ úLúPDQOÕ÷ÕQ� \Dú LOHUOH�
GLNoH DUWWÕ÷Õ� NDGÕQODUGD HUNHNOHUGHQ ID]OD J|�
U�OG�÷� YH NÕVD YH RUWD ER\OX RODQODUÕQ� X]XQ
ER\OX RODQODUGDQ GDKD ID]OD úLúPDQODPD\D H÷L�
OLPOL ROGXNODUÕ ELOLQPHNWHGLU� $\UÕFD ÕUN� FR÷UDIL
E|OJH� HWQLN JUXS� HNRQRPLN G�]H\ GH úLúPDQ�

OÕN SUHYDODQVÕQGD IDUNOÕOÕNODU \DUDWDQ HWPHQOHU�
GLU�
ùLúPDQOÕN VÕQÕUÕ RODUDN HUNHNOHUGH %0,!����
NJ�P� � NDGÕQODUGD %0,!���� NJ�P� DOÕQGÕ÷ÕQGD
SUHYDODQV )UDQVD¶GD ��� øQJLOWHUH¶GH ���
$%'¶GH LVH ��� EXOXQPXúWXU�� 'L÷HU JHOLúPLú
�ONHOHULQ DNVLQH -DSRQODUGD YH dLQOLOHUGH W�P
\Dú JUXSODUÕQGD %0, �� NJ�P�¶GHQ D]GÕU�
'6g¶Q�Q 021,&$ oDOÕúPDVÕQGD HQ \�NVHN %0,
GH÷HUOHULQLQ $%'¶GH ROGX÷X� EXQX N�o�N IDUNOÕ�
OÕNODUOD $YUXSD �ONHOHULQLQ L]OHGL÷L� VRQUD /DWLQ
$PHULNDOÕODUÕQ JHOGL÷L YH HQ G�ú�N %0, GH÷HU�
OHULQLQ $V\DOÕODUGD ROGX÷X J|U�OP�úW�U�

ùLúPDQOÕ÷ÕQ DUWPDVÕQGD EDWÕ WLSL \DúDP WDU]ÕQÕQ
�\�NVHN \D÷ LoHULNOL KD]ÕU \L\HFHNOHU� \D\JÕQODú�
PDVÕ� JHOLU G�]H\LQLQ \�NVHOPHVL� úHKLUOHúPH
YE� VXoODQDELOLU�

ùLúPDQOÕN ELU KDVWDOÕN RODUDN HNRQRPLN ER\XW�
ODUÕ DoÕVÕQGDQ GD E�\�N ND\ÕSODUD \RO DoPDNWD�
GÕU� $%'¶GH ���� \ÕOÕ YHULOHULQH J|UH� W�P KDV�
WDOÕNODU LoLQ \DSÕODQ KDUFDPDODUÕQ ��¶VÕQÕ REH]L�
WH\H LOLúNLQ VRUXQODU ROXúWXUPXúWXU �REH]LWH WHN
EDúÕQD �� PLO\DU ���� 2EH]LWH\H LQV�OLQH ED�
÷ÕPOÕ ROPD\DQ GL\DEHW HNOHQGL÷LQGH �� PLO\DU
�� NDUGL\RYDVN�OHU KDVWDOÕ÷ÕQ HNOHQPHVL\OH LVH
�� PLO\DU � GDKD PDOL\HW DUWPDNWDGÕU��

%X DUDúWÕUPD� 0DODW\D <HúLO\XUW 6D÷OÕN 2FD÷Õ
E|OJHVL¶QGH PHUNH]GH RWXUDQ �� \DúÕQ �]HULQ�
GHNL NDGÕQODUGD REH]LWH VÕNOÕ÷ÕQÕ YH ED]Õ NURQLN
KDVWDOÕNODUOD LOLúNLVL ROGX÷X G�ú�Q�OHQ� DQGURLG
�DEGRPLQDO� WLSWH úLúPDQOÕN GXUXPXQX VDSWD�
PDN DPDFÕ\OD \DSÕOPÕú ELU DUDúWÕUPDGÕU

0$7(5<$/ 9( 0(727
<HúLO\XUW LOoHVL� 0DODW\D¶\D �� NP X]DNOÕNWD
\DUÕNHQWVHO RODUDN VÕQÕIODQDELOHFHN ELU E|OJHGLU�
.DGÕQODUÕQ� |]HOOLNOH LOHUL \DúWDNL NDGÕQODUÕQ
E�\�N oR÷XQOX÷X HY KDQÕPÕGÕU� 6D÷OÕN RFD÷ÕQD
ED÷OÕ RODQ PHUNH]GH \DúD\DQ �� \Dú YH �]HUL
NDGÕQ VD\ÕVÕ ���¶GXU�.DGÕQODUÕQ ���¶L LOH �NDWÕO�
PD RUDQÕ ���� \�]\�]H J|U�ú�OHUHN� ED]Õ GH�
PRJUDILN |]HOOLNOHUL� REH]LWH LOH LOJLOL RODQ KDVWD�
OÕNODUÕ YH \HPH LOH LOJLOL GDYUDQÕúODUÕQÕ VRUJXOD�
\DQ ELU DQNHW X\JXODQPÕú� NDGÕQODUÕQ ER\ODUÕ�
NLORODUÕ� EHO YH NDOoD oHYUHOHUL |Oo�OP�úW�U�

2EH]LWH GXUXPX� %HGHQ .LWOH øQGHNVL >.LOR
�.J��%R\ �P��@ IRUP�O� LOH KHVDSODQDUDN GH�
÷HUOHQGLULOPLúWLU� %.ø��� LVH ]D\ÕI� ������� LVH
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QRUPDO� ������� LVH KDILI úLúPDQ� ������� úLú�
PDQ� ≥�� LVH oRN úLúPDQ RODUDN VÕQÕIODQGÕUÕO�
PÕúWÕU� %HO�.DOoD RUDQÕ HUNHNOHUGH �� NDGÕQODUGD
���¶LQ �]HULQGH RODQODU DQGURLG WLS úLúPDQ
�DEGRPLQDO úLúPDQ FHQWUDO REH]� RODUDN GH�
÷HUOHQGLULOPLúWLU�

+LSHUWDQVL\RQ \D GD GL\DEHW WDQÕVÕQÕ GDKD
|QFHGHQ DODQODU EX KDVWDOÕNODU \|Q�QGHQ KDVWD
RODUDN NDEXO HGLOPLúWLU� 'L÷HUOHULQLQ NDQ EDVÕQo�
ODUÕ YH JOXFRPHWUL LOH NDQ JOXNR] VHYL\HOHUL
|Oo�OP�úW�U� +LSHUWDQVL\RQ� '�Q\D 6D÷OÕN
gUJ�W� NULWHUOHULQH J|UH� 'L\DEHW 1''*
NULWHUOHULQH J|UH GH÷HUOHQGLULOPLúWLU�

9HULOHU 6366 LVWDWLVWLN SDNHW SURJUDPÕQGD
GH÷HUOHQGLULOPLú� YHULOHULQ DQDOL]LQGH NL�NDUH
WHVWL X\JXODQPÕúWÕU�

%8/*8/$5
$UDúWÕUPD NDSVDPÕQGDNL ��� NDGÕQÕQ ���¶�
������� ����� \Dú JUXEXQGD� ���¶Õ �������
����� \Dú JUXEXQGD� ���¶L ������� ����� \Dú
JUXEXQGD YH ��¶VL ������ �� \Dú YH �]HUL
JUXSWDGÕU� .DGÕQODUÕQ ���¶L ������� RNXU\D]DU
GH÷LONHQ� ��¶X ������ RNXU\D]DU� ���¶Õ ������
LONRNXO� �¶L ������ RUWDRNXO� ��¶VL ������ OLVH
YH ��¶� ������ LVH �QLYHUVLWH PH]XQXGXU� .D�
GÕQODUÕQ �����¶X ����¶VL� HYOL� ����¶� ��¶L� EH�
NDU� �����¶L ����¶�� GXOGXU� .DGÕQODUÕQ E�\�N
oR÷XQOX÷X ����� Q� ���� HY NDGÕQÕGÕU�

%HO�NDOoD RUDQÕQD J|UH ��� NDGÕQ �������
DQGURLG WLS úLúPDQOÕN WDQÕVÕ DOÕUNHQ� ���¶VÕQÕQ
������� LVH DQGURLG WLS úLúPDQOÕ÷Õ \RNWXU�

.DGÕQODUÕQ %.ø¶QH J|UH GD÷ÕOÕPODUÕ 7DEOR �¶GH
VXQXOPXúWXU� %XQD J|UH %.ø¶LQH J|UH NDGÕQ�
ODUÕQ �����¶� KDILI úLúPDQ� �����¶VL úLúPDQ�
����¶� oRN úLúPDQGÕU� %.ø ��¶LQ �]HULQGH
RODQODU úLúPDQ RODUDN NDEXO HGLOGL÷LQGH ���
NLúL ������� úLúPDQ LNHQ� úLúPDQ ROPD\DQODU
��� NLúLGLU ��������

ùLúPDQOÕN� ����� \Dú JUXEXQGD ������ �����
\Dú JUXEXQGD ���� ����� \Dú JUXEXQGD
������ �� \Dú YH �]HULQGHNLOHUGH ��� RODUDN
VDSWDQGÕ �7DEOR ��� �� \Dú YH �]HUL JUXSWD
úLúPDQOÕN HQ D] J|U�OPHNWH ROXS� GL÷HU \Dú
JUXSODUÕ DUDVÕQGD úLúPDQOÕN \|Q�QGHQ RODQ
IDUN� LVWDWLVWLNVHO RODUDN DQODPOÕ GH÷LOGLU�

%HO�.DOoD RUDQÕQD J|UH ������� DQGURLG WLS
úLúPDQOÕN WDQÕVÕ DOÕUNHQ� ���¶VÕQÕQ ������� LVH
DQGURLG WLS úLúPDQOÕ÷Õ \RNWXU�

7DEOR �� .DGÕQODUÕQ %.ø¶OHULQH *|UH 'D÷ÕOÕPÕ
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�� YH �]HUL �� ���

7RSODP ��� �����

7DEOR �� .DGÕQODUÕQ \Dú JUXSODUÕQD J|UH úLúPDQOÕN
GXUXPODUÕ�

ùLúPDQ ùLúPDQ GH÷LO 7RSODP<Dú
JUXEX Q � Q � Q �

����� ��� ���� �� ���� ��� ����
����� ��� ���� �� ���� ��� ����
����� ��� ���� �� ���� ��� ����
�� YH ↑ �� ���� �� ���� �� ���

7RSODP ��� ���� ��� ���� ��� �����

[�� ������ 6'��� S�������� �VDWÕU \�]GHVL� � NRORQ \�]GHVL
[�� ����� 6'��� S������� �VRQ VDWÕU DWÕOGÕ÷ÕQGD�

7DEOR �¶GH J|U�OG�÷� �]HUH� .DGÕQODUÕQ
�����¶VL RNXU\D]DU GH÷LOGLU� ����¶L RNXU\D]DU
DPD KHUKDQJL ELU H÷LWLP NXUXPXQX ELWLUPHPLú�
�����¶VL LONRNXO PH]XQX� ����¶VÕ RUWDRNXO
YH\D �]HUL ELU H÷LWLPH VDKLSWLU� (÷LWLP JUXSODUÕ
DUDVÕQGD� RNXU\D]DU JUXEX KDULo WXWXOGX÷XQGD�
úLúPDQOÕN \|Q�QGHQ IDUN \RNWXU�

7DEOR �� .DGÕQODUÕQ H÷LWLP G�]H\OHULQH J|UH úLúPDQOÕN
GXUXPODUÕ�

úLúPDQ úLúPDQ GH÷LO 7RSODP(÷LWLP GXUXPX
Q � Q � Q �

RNXU\D]DU GH÷LO ��� ���� �� ���� ��� ����
RNXU\D]DU �� ���� � ���� �� ���
LONRNXO PH]XQX ��� ���� �� ���� ��� ����
RUWDRNXO YH ↑ �� ���� �� ���� �� ���
7RSODP ��� ���� ��� ���� ��� �����

[�� ������ 6'��� S�������� �VDWÕU \�]GHVL� � NRORQ \�]GHVL
[�� ����� 6'��� S������� �RNXU\D]DU JUXEX DWÕOGÕ÷ÕQGD�

7DEOR �¶GH J|U�OG�÷� JLEL DUDúWÕUPD\D NDWÕODQ
NDGÕQODUÕQ ���¶� HYOL� ���¶VÕ GXO YH\D EHNDU�
GÕU� ùLúPDQOÕN \|Q�QGHQ PHGHQL GXUXPODU DUD�
VÕQGD LVWDWLVWLNVHO \|QGHQ ELU IDUNOÕOÕN VDSWDQ�
PDPÕúWÕU �S!������

7DEOR �� 0HGHQL GXUXPODUÕQÕQ úLúPDQOÕN LOH LOLúNLVL�

ùLúPDQ úLúPDQ GH÷LO WRSODP
0HGHQL GXUXP

Q � Q � Q �
HYOL ��� ���� ��� ���� ��� ����
GXO YH\D EHNDU ��� ���� �� ���� ��� ����
WRSODP ��� ���� ��� ���� ��� �����

[�� ����� 6'��� S�������� �VDWÕU \�]GHVL� � NRORQ \�]GHVL

7DEOR �¶GH J|U�OG�÷� JLEL KLSHUWDQVL\RQX RODQ�
ODUGD úLúPDQOÕN ������ KLSHUWDQVL\RQX ROPD�
\DQODUGD �����µGÕU� $UDGDNL IDUN� LVWDWLVWLNVHO
RODUDN DQODPOÕ EXOXQPXúWXU �S������� 'L\DEHWL
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7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� ��

RODQODUGD úLúPDQOÕN� ������ GL\DEHWL ROPD\DQ�
ODUD ����� EXOXQPXúWXU� .DGÕQODUÕQ GL\DEHWOL

ROXS ROPDPDVÕ DUDVÕQGD úLúPDQOÕN EDNÕPÕQGDQ
LVWDWLVWLNVHO RODUDN IDUN EXOXQPXúWXU �S�������

7DEOR �� .DGÕQODUGD ED]Õ |]HOOLNOHUH J|UH úLúPDQOÕ÷ÕQ GD÷ÕOÕPÕ�

ùLúPDQ ùLúPDQ GH÷LO 7RSODP
+LSHUWDQVL\RQ Q � Q � Q � [� S

+LSHUWDQVL\RQOX ��� ���� �� ���� ��� ����
'H÷LO ��� ���� �� ���� ��� ����

����� ������

'L\DEHW
'L\DEHWOL �� ���� �� ���� �� ����
'L\DEHWOL GH÷LO ��� ���� ��� ���� ��� ����

���� ������

6LJDUD LoPH
øoL\RU �� ���� �� ���� �� ���
øoPL\RU ��� ���� ��� ���� ��� ����

���� ������

'R÷XP VD\ÕVÕ
��� RODQODU� �� ���� �� ���� �� ����
��� RODQODU ��� ���� �� ���� ��� ����
� � ��� ���� �� ���� ��� ����

����� ������

�VDWÕU \�]GHVL� � NRORQ \�]GHVL� �� )DUNÕ \DUDWDQ JUXS

<LQH EX WDEORGD J|U�OG�÷� JLEL� DUDúWÕUPD\D
NDWÕODQ NDGÕQODUÕQ �����¶VÕ VLJDUD LoPL\RU�
����¶� VLJDUD LoPHNWHGLU� ùLúPDQOÕN \|Q�QGHQ
VLJDUD LoHQ NDGÕQODUOD LoPH\HQ NDGÕQODU DUDVÕQ�
GD LVWDWLVWLNVHO ELU IDUNOÕOÕN VDSWDQPDPÕúWÕU
�S!������ 'R÷XP VD\ÕODUÕQD J|UH úLúPDQOÕN
GXUXPXQD EDNÕOGÕ÷ÕQGD� ��� GR÷XP \DSPÕú
RODQ NDGÕQODUGD úLúPDQOÕN ������ ��� GR÷XP
\DSPÕú RODQODUGD ������ � YH GDKD ID]OD
GR÷XP \DSDQODUGD ��� EXOXQPXúWXU� ùLúPDQ�

OÕN \|Q�QGHQ GR÷XP VD\ÕODUÕ DUDVÕQGDNL IDUN
LVWDWLVWLNVHO RODUDN DQODPOÕ EXOXQPXúWXU
�S������� )DUNÕ \DUDWDQ JUXS ��� GR÷XP \DS�
PÕú RODQODUGÕU�

7DEOR �¶GD J|U�OG�÷� JLEL \HPH÷L KÕ]OÕ \HPH
DOÕúNDQOÕ÷Õ RODQODUGD úLúPDQOÕN ����� LNHQ�
\HPH÷L QRUPDO \D GD \DYDú \HGL÷LQL LIDGH
HGHQOHUGH ����� EXOXQPXúWXU� $UDGDNL IDUN
LVWDWLVWLNVHO RODUDN DQODPOÕGÕU �S�������

7DEOR �� <HPH÷L KÕ]OÕ \L\LS \HPHPH\H J|UH úLúPDQOÕN

ùLúPDQ ùLúPDQ 'H÷LO 7RSODP
Q � Q � Q � [� S

<HPHN \HPH ELoLPL
+Õ]OÕ \L\HQOHU ��� ���� �� ���� ��� ����
+Õ]OÕ \HPH\HQOHU ��� ���� ��� ���� ��� ����

����� ������

g÷�Q DUDODUÕQGD \HPH
<L\HQOHU ��� ���� �� ���� ��� ����
<HPH\HQOHU ��� ���� ��� ���� ��� ����

����� ������

�VDWÕU \�]GHVL� � NRORQ \�]GHVL

$\UÕFD NDGÕQODUD \HPHN DUDODUÕQGD VÕN VÕN DWÕú�
WÕUPD DOÕúNDQOÕNODUÕ ROXS ROPDGÕ÷Õ VRUXOGX� $UD�
ODUGD VÕNOÕNOD \HPH DOÕúNDQOÕ÷Õ RODQODUGD ������
EX DOÕúNDQOÕ÷Õ ROPD\DQODUGD ����� EXOXQPXú�
WXU� $UDGDNL IDUN LVWDWLVWLNVHO RODUDN DQODPOÕGÕU
�S�������

7$57,ù0$
$UDúWÕUPD\D NDWÕODQ NDGÕQODUGD %.ø!�� RODQODU
úLúPDQ RODUDN NDEXO HGLOGL÷LQGH NDGÕQODUÕQ
�����¶L úLúPDQGÕU� �����¶� KDILI úLúPDQ
�%.ø ��������� �����¶VL úLúPDQ �%.ø ���
������ ����¶� �%.ø≥��� oRN úLúPDQGÕU �PRUELG
úLúPDQ�� .DGÕQODUÕQ �����¶LQGH DQGURLG WLSWH
úLúPDQOÕN YDUGÕU�

ùLúPDQOÕN� <HúLO\XUW¶GD RWXUDQ NDGÕQODUGD RO�
GXNoD \�NVHN RUDQGDGÕU� %XQGD GDKD oRN EXO�
JXUD GD\DOÕ RODQ ELU EHVOHQPH DOÕúNDQOÕNODUÕQÕQ
ROPDVÕQÕQ� DUDúWÕUPDQÕQ LOHUL \DúODUGDNL NDGÕQ�
ODUGD \DSÕOPDVÕQÕQ� EX \DúODUGDNL NDGÕQODUÕQ
oRN GR÷XP \DSPÕú ROPDODUÕ YH ]DPDQODUÕQÕ
JHQHOOLNOH HYGH RWXUDUDN� D] DNWLYLWH LOH JHoLU�
PHOHULQLQ URO� RODELOLU�

ùLúPDQOÕN VÕNOÕ÷Õ \|Q�QGHQ �ONHOHUDUDVÕ NDUúÕ�
ODúWÕUPDODU \DSÕOGÕ÷ÕQGD E�\�N IDUNOÕOÕNODU ROGX�
÷X J|U�OPHNWHGLU� $%' WRSOXPX G�Q\DGD úLú�
PDQODUÕQ ID]OD ROGX÷X WRSOXOXNODUGDQ ELULVLGLU�
����¶GH \DSÕODQ ELU DUDúWÕUPDGD $%'¶GHNL



*�QHú YH DUN

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

\HWLúNLQOHUGH úLúPDQOÕN VÕQÕUÕ RODUDN HUNHNOHUGH
%.ø!���� NJ�P�� NDGÕQODUGD %.ø!���� NJ�P�

DOÕQGÕ÷ÕQGD SUHYDODQV )UDQVD¶GD ��� øQJLOWH�
UH¶GH ��� $%'¶GH ��� EXOXQPXúWXU�� 'L÷HU
JHOLúPLú �ONHOHULQ DNVLQH -DSRQODUGD YH
dLQOLOHUGH W�P \Dú JUXSODUÕQGD %.ø �� NJ�P�

GHQ D]GÕU� '�Q\D 6D÷OÕN gUJ�W�¶Q�Q 021,&$
oDOÕúPDVÕQGD HQ \�NVHN %.ø GH÷HUOHULQLQ
$%'¶GH ROGX÷X� EXQX N�o�N IDUNOÕOÕNODUOD $YUX�
SD �ONHOHULQLQ L]OHGL÷L� VRQUD /DWLQ $PHULND�
OÕODUÕQ JHOGL÷L YH HQ G�ú�N %.ø GH÷HUOHULQLQ
$V\DOÕODUGD ROGX÷X J|U�OP�úW�U� 6HNL] JHOLúPLú
�ONH LOH DOWÕ /DWLQ $PHULND �ONHVLQGH REH]LWH
SUHYDODQVÕQÕQ NDUúÕODúWÕUÕOGÕ÷Õ ELU |DOÕúPDGD LVH
$%' YH *�QH\ $IULND¶OÕ EH\D]ODU DUDVÕQGD úLú�
PDQOÕN HQ \�NVHN RUDQGD EXOXQPXúWXU� �VÕUD�
VÕ\OD ����������� $%'¶OL \HWLúNLQ NDGÕQODUÕQ
���¶VLQGH úLúPDQOÕN� ��¶LQGH LVH FLGGL úLúPDQ�
OÕN ROGX÷X ELOGLULOPLúWLU��

����¶GH .|NVDO WDUDIÕQGDQ \DSÕODQ 7�UNL\H
%HVOHQPH 6D÷OÕN YH *ÕGD 7�NHWLPL $UDúWÕUPD�
VÕ¶QGD� ���� HUNHN YH ���� NDGÕQÕQ DQWURSR�
PHWULN |Oo�POHUL VRQXFX� LGHDO D÷ÕUOÕN |Oo�
GH÷HUOHULQH J|UH �EX WDEOR KHU LNL FLQV LoLQ D\UÕ
ROXS� ER\D J|UH NLOR\X HVDV DOPDNWD� EXQD
J|UH KHU ER\ GH÷HULQLQ NDUúÕVÕQGD ]D\ÕI�
QRUPDO� KDILI úLúPDQ� úLúPDQ JUXSODUÕQÕQ DOW YH
�VW GH÷HUOHUL YHULOPHNWHGLU� HUNHNOHULQ �����¶�
KDILI úLúPDQ� ����¶VÕ úLúPDQ ROXS� NDGÕQODUÕQ
�����¶L KDILI úLúPDQ� �����¶VÕ LVH úLúPDQ
JUXEXQD JLUPLúWLU��

6LYDV .R\XQFX 6D÷OÕN RFD÷Õ %|OJHVL¶QGH \DSÕODQ
ELU oDOÕúPDGD� �� \Dú �]HUL ��� NDGÕQGD
úLúPDQOÕN SUHYDODQVÕ ����� EXOXQPXúWXU��

6D÷ODP¶ÕQ ��� \HWLúNLQ NDGÕQ �]HULQGH \DSWÕ÷Õ
oDOÕúPDGD� ER\ X]XQOÕNODUÕQD J|UH D÷ÕUOÕNODUÕ
GH÷HUOHQGLULOPLú� NDGÕQODUÕQ ���¶� KDILI úLú�
PDQ� �����¶VL úLúPDQ EXOXQPXúWXU� %X oDOÕú�
PDGD D\UÕFD NDGÕQODU %.ø¶OHULQH J|UH GH÷HUOHQ�
GLULOGLNOHULQGH� NDGÕQODUÕQ �����¶X KDILI úLúPDQ�
�����¶VL úLúPDQ RODUDN EHOLUOHQPLúWLU��
<LUPL EHú��� \Dú JUXEXQGD� 'HOKL NHQWVHO
NHVLPGH \DúD\DQ ����� NLúLGH \DSÕODQ oDOÕúPD�
GD SUHYDODQV �����¶GLU �%.ø! ���� (UNHNOHUGH
������ NDGÕQODUGD ����� LGL� .DGÕQODUÕQ
�����¶L KDILI úLúPDQ� �����¶VÕ LVH úLúPDQ
JUXEXQD JLUPLúWLU��

2Q EHú \Dú YH �]HULQGH 6XXGL $UDELVWDQ¶OÕ
NDGÕQODUGD \DSÕODQ ELU oDOÕúPDGD REH]LWH ����
PRUELG REH]LWH ��� RUDQÕQGD EXOXQPXúWXU��

ùLúPDQOÕN \DúOD DUWDUDN RUWD \DúWD HQ \�NVHN
G�]H\H oÕNÕS� �� \DúÕQGD VRQUD D]DOPDNWDGÕU��
$UDúWÕUPDPÕ] RUWD \DúÕQ �]HULQGHNL NDGÕQODUGD
\DSÕOGÕ÷ÕQGDQ� úLúPDQOÕN JHQHO RODUDN W�P \Dú
JUXSODUÕQGD \�NVHN VDSWDQPÕú� �� \DúÕQ
�]HULQGH D]DOGÕ÷Õ EHOLUOHQPLú YH EX LVWDWLVWLNVHO
RODUDN DQODPOÕ EXOXQPXúWXU�

ùLúPDQOÕN VÕNOÕ÷Õ VRV\RHNRQRPLN G�]H\H J|UH
GH÷LúPHNWHGLU� $UDúWÕUPDGD H÷LWLP JUXSODUÕ
DUDVÕQGD� RNXU\D]DU JUXEX KDULo WXWXOGX÷XQGD�
úLúPDQOÕN \|Q�QGHQ IDUN \RNWXU� $UDúWÕUPD\D
NDWÕODQODUÕQ E�\�N E|O�P�P�P H÷LWLP G�]H\L
G�ú�N ROGX÷XQGDQ GROD\Õ ELU IDUN VDSWDQPD�
PÕúWÕU� 6LYDV¶GD \DSÕODQ oDOÕúPDGD� H÷LWLP
G�]H\L G�ú�NOHUGH úLúPDQOÕN |QHPOL |Oo�GH oRN
EXOXQPXúWXU��

ùLúPDQOÕ÷ÕQ ROXúPDVÕQGD ED]Õ GDYUDQÕú YH
DOÕúNDQOÕNODUÕQ GD HWNLOL ROGX÷X NDEXO HGLOPHNWH�
GLU� %XQODUGDQ ELUL KÕ]OÕ \HPHN \HPHNWLU��
$UDúWÕUPDPÕ]GD� NHQGL LIDGHOHULQH J|UH \HPH÷L
oRN KÕ]OÕ \HGL÷LQL V|\OH\HQOHUGH úLúPDQOÕN
������ \DYDú \HGL÷LQL V|\OH\HQOHUGH
�����¶GLU� $UDODUÕQGDNL IDUN LVWDWLVWLNVHO RODUDN
DQODPOÕ EXOXQPXúWXU �S������� 6D÷ODP¶ÕQ \DS�
WÕ÷Õ oDOÕúPDGD úLúPDQ NDGÕQODUÕQ �����¶�
\HPHNOHULQL KÕ]OÕ \HGLNOHULQL V|\OHPLúOHUGLU��

%LU�LNL GR÷XP \DSPÕú RODQODUGD úLúPDQOÕN� �o
YH GDKD ID]OD GR÷XP \DSPÕú RODQODUD J|UH
GDKD D] J|U�OPHNWHGLU �S������� *HEHOLN VD\ÕVÕ
DUWWÕNoD REH]LWHQLQ J|U�OPH VÕNOÕ÷ÕQÕQ DUWPDVÕ�
LON JHEHOLNWH ND]DQÕODQ NLORODUÕQ GR÷XP VRQX
X\JXQ EHVOHQPH YH IL]LNVHO DNWLYLWH LOH ND\EH�
GLOPHPHVL YH V�W�Q ERO ROPDVÕ LoLQ ODNWDV\RQGD
EHVOHQPH ELoLPL QHGHQL\OH EHNOHQHQ ELU
VRQXoWXU�� 6LYDV¶GD \DSÕODQ oDOÕúPDGD GD G|UW
YH GDKD ID]OD VD\ÕGD oRFX÷X RODQODUGD�
úLúPDQOÕN |QHPOL |Oo�GH oRN EXOXQPXúWXU��

6LJDUD LoHQOHUOH LoPH\HQOHU DUDVÕQGD úLúPDQOÕN
\|Q�QGHQ LVWDWLVWLNVHO RODUDN DQODPOÕ ELU
IDUNOÕOÕN VDSWDQPDPÕúWÕU �S!������ 2Q VHNL]���
\Dú JUXEXQGD� 7UDE]RQ¶GD \DSÕODQ ELU oDOÕúPD�
GD� J�QGH ��¶GHQ oRN VLJDUD LoHQOHUOH� VLJDUD
LoPH\HQOHUOHULQ %.ø¶OHUL NDUúÕODúWÕUÕOPÕú YH LNL
JUXS DUDVÕQGD IDUN VDSWDQPÕúWÕU� +HU LNL FLQVGH
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7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� ��

GH ��¶GHQ oRN VLJDUD LoHQOHULQ %.ø¶OHUL GL÷HU
JUXSWDQ \�NVHN EXOXQPXúWXU�

6218d 9( g1(5ø/(5
0DODW\D¶QÕQ <HúLO\XUW øOoHVLQGH \DúD\DQ ��
\DúÕQ �]HULQGHNL NDGÕQODUÕQ ���¶LQGH %.ø¶QH
J|UH REH]LWH VDSWDQPÕúWÕU� ùLúPDQOÕ÷ÕQ GR÷XP
VD\ÕVÕ\OD YH ED]Õ EHVOHQPH DOÕúNDQOÕNODUÕ LOH
LOLúNLOL ROGX÷X EHOLUOHQPLúWLU� $\UÕFD NDGÕQODUÕQ
���¶LQGH� |]HOOLNOH NURQLN KDVWDOÕNODU LoLQ ULVN
IDNW|U� ROGX÷X G�ú�Q�OHQ DQGURLG WLS úLúPDQOÕN
VDSWDQPÕúWÕU�

gQHPOL ELU EHVOHQPH VRUXQX RODQ YH ELU oRN
|QHPOL KDVWDOÕNWD ELU ULVN IDNW|U� RODUDN
J|U�OHQ úLúPDQOÕN 'R÷X $QDGROX E|OJHVL¶QGH
ELU LOoH RODQ <HúLO\XUW 6D÷OÕN 2FD÷Õ E|OJHVL¶QGH
\�NVHN EXOXQPXúWXU�

øQVDQ \DúDPÕ DoÕVÕQGDQ E�\�N |QHP WDúÕ\DQ
EX NRQXGD� KDON H÷LWLPL YH EXQX JHQLú ELU
úHNLOGH \DSDELOHFHN QLWHOLNOHUH VDKLS NLWOH
LOHWLúLP DUDoODUÕQD |QHPOL J|UHYOHU G�úPHNWH�

GLU� 2NXOODU� ERO HJ]HUVL] YH L\L EHVOHQPH\L
LoHUHQ VD÷OÕNOÕ KD\DW úDUWODUÕQD JHoLú LoLQ ELU
IÕUVDW RODELOLU�

.$<1$./$5

�� )OLHU -6� 2EHVLW\� ,Q� &5 .DKQ� *& :HLU �(GV�� -RVOLQ¶V 'LDEHWHV 0HOOLWXV�
�� WK (GLW� /HD 	 )HELJHU� $ :DYHUO\ &RPSDQ\� 3HQQV\OYDQLD� 86$�
����� ������

�� 7�]�Q 0� 2EH]LWH� 7DQÕP� 6ÕNOÕN� 7DQÕ� 6ÕQÕIODQGÕUPD� 7LSOHUL� 'HUHFHOHUL
YH .RPSOLNDV\RQODUÕ� ,Q� <ÕOPD] & �(G�� 2EH]LWH� 1REHO 7ÕS .LWDEHYOHUL
/WG� øVWDQEXO� ����� �����

�� $ODGD÷ 0� 'H[IHQIOXUDPLQLQ úLúPDQODUGD Y�FXW D÷ÕUOÕ÷Õ� NDUGL\RYDVN�OHU
ULVN IDNW|UOHUL� Q|URHQGRNULQ KRUPRQODU YH SXOPRQHU DUWHU EDVÕQFÕ �]HULQH
HWNLOHUL �<D\ÕQODQPDPÕú 8]PDQOÕN 7H]L�� øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHVL
øo +DVWDOÕNODUÕ $QDELOLP 'DOÕ� 0DODW\D� ����� �����

�� 3HNFDQ *� ùLúPDQOÕN YH 6DSWDPD <|QWHPOHUL� ,Q� 3� $VODQ �'HUOH\HQ��
ùLúPDQOÕN� dHúLWOL +DVWDOÕNODUOD (WNLOHúLPL YH 'L\HW 7HGDYLVLQGH %LOLPVHO
8\JXODPDODU� +L]PHW øoL (÷LWLP 6HPLQHUL� ��� +D]LUDQ ����� $QNDUD�
7�UNL\H 'L\HWLV\HQOHU 'HUQH÷L <D\ÕQ 1R� �� $QNDUD� �����

�� 6D÷ODP )� .DGÕQODUGD úLúPDQOÕ÷ÕQ J|U�OPH VÕNOÕ÷Õ YH úLúPDQOÕN ROXúXPXQX
HWNLOH\HQ HWPHQOHU� %HVOHQPH YH 'L\HW 'HUJLVL ����� ��� ��������

�� .RoR÷OX *� 6�PHU +� .R\XQFX VD÷OÕN RFD÷Õ E|OJHVLQGHNL �� \Dú �]HUL
NDGÕQODUGD úLúPDQOÕN SUHYDODQVÕ YH EXQX HWNLOH\HQ IDNW|UOHU� ,,,� 8OXVDO
+DON 6D÷OÕ÷Õ .RQJUHVL� .RQJUH g]HW .LWDEÕ�

�� *RSLQDWK 1� &KDGKD 6/� -DLQ 3� 6KHNKDZDW 6� 7DQGRQ 5� $Q
HSLGHPLRORJLFDO VWXG\ RI REHVLW\ LQ DGXOWV LQ WKH XUEDQ SRSXODWLRQ RI
'HOKL� - $VVRF 3K\VLFLDQV ,QGLD ����� ��� ������

�� .|NVDO 2� 7�UNL\H ���� %HVOHQPH�6D÷OÕN YH *ÕGD 7�NHWLPL $UDúWÕUPDVÕ�
$QNDUD� ����

�� $O�1XDLP $5� $O�5XEHDDQ .� $O�0D]URX <� $O�$WWDR 2� +LJK SUHYDOHQFH RI
RYHUZHLJKW DQG REHVLW\ LQ 6DXGL $UDELD� ,QW -RXUQDO 2EHVLW\ 5HODWLRQ
0HWDEROLF 'LVRUGHUV ����� ��� �������

��� %HúHU (� %D\WDQ ù+� $NNR\XQOX '� *�O 0� %HVOHQPH DOÕúNDQOÕ÷Õ�
KHPDWRNULW G�]H\L YH Y�FXW NLWOH LQGHNVLQLQ VLJDUD LoLPL LOH LOLúNLVL� 7�UN
+LM\HQ YH 'HQH\VHO %L\RORML 'HUJLVL ����� ��� �������


