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FRPSO\LQJ� ZLWK� ZKHDW� JURZWK�� 9DULRXV� SRVW�VRZLQJ� LUULJDWLRQ� DSSOLFDWLRQV� DIIHFWHG� WLOOHU� QXPEHU��
VSLNH�OHQJWK��JUDLQ�QXPEHU��JUDLQ�\LHOG��KDUYHVW�LQGH[�DQG������JUDLQ�ZHLJKW��*UDLQ�\LHOGV�RI�'� DQG�
'� ZHUH� ����� DQG� ����� NJ�KD�� UHVSHFWLYHO\� ZKLOH� ������ ������ ����� DQG� ����� NJ�KD� JUDLQ� \LHOGV�
REWDLQHG�IURP�6���6����6�� DQG�6��� WUHDWPHQW��UHVSHFWLYHO\��6SULQJ�ODWH�IUHH]LQJ�WHPSHUDWXUHV�UHFRUGHG�
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.H\�ZRUGV�:LQWHU�ZKHDW��SRVW�VRZLQJ�LUULJDWLRQ��VRZLQJ�GDWH��VRLO�PRLVWXUH

*LULú 7�UNL\H¶GH� ����� \ÕOÕQGD� WRSODP�
����������KD�DODQGDQ������������WRQ�EX÷GD\�
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�UHWLPL� \DSÕOPÕúWÕU�� 2UWDPD� EX÷GD\� YHULPL�
LVH������NJ�KD¶GÕU��7�LN���������

(UNHQ� JHOLúPH� G|QHPOHULQGH� \DúDQDQ�
NXUDNOÕN� GDKD� HUNHQ� oLoHNOHQPH\H�� ELWNL�
ER\XQXQ�� \DSUDN� DODQÕQÕQ� YH� IHUWLO� NDUGHú�
VD\ÕVÕQGD� D]DOPD\D� QHGHQ� ROXU� �'D\� DQG�
,QWDODS��������5REHUWVRQ DQG�*LXQWD���������
dÕNÕú�G|QHPLQGH�NXUDNOÕN�ROXúWX÷XQGD�ELULP�
DODQGDNL� LGHDO� ELWNL� VD\ÕVÕ� |QHPOL� G�]H\GH�
D]DODELOPHNWH�� NDUGHúOHQPH� G|QHPLQGH� LVH�
NDUGHú� ROXúXPX� G�úPHNWH� �5LFNPDQ� HW� DO���
������3HWHUDVRQ�HW�DO���������/L�HW�DO���������
\D� GD� \DSUDNODU� QRUPDO� ER\XWODUÕQD� RUDQOD�
GDKD�N�o�N� úHNLOGH�JHOLúHELOPHNWHGLU� �0LDQ�
DQG�1DI]LJHU��������/L�HW�DO���������

.DUGHúOHQPH� G|QHPLQGHQ� VRQUD� N|N��
\DSUDN�� VDS� YH� EDúDN� E�\�PHVLQLQ� ELUOLNWH�
JHUoHNOHúWL÷L� VDSD� NDONPD� G|QHPLQGH�
ELWNLGHNL� SRWDQVL\HO� GDQH� VD\ÕVÕ� EDúDN�
JHOLúLPLQH� ED÷OÕ� RODUDN� EHOLUOHQLU�� %X�
G|QHPGH� NXUDNOÕN� IHUWLO� EDúDN� YH� EDúDNoÕN�
VD\ÕVÕQÕ� ROXPVX]� \|QGH� HWNLOHPHNWHGLU�
�+RFKPDQ�� ������ 0RXVWDID� HW� DO��� �������
6DSD� NDONPD� LOH� oLoHNOHQPH� G|QHPOHUL�
DUDVÕQGD� J|U�OHQ� NXUDNOÕN� IHUWLO� EDúDN��
EDúDNODUGDNL� IHUWLO� EDúDNoÕN� YH� EDúDNoÕNWDNL�
IHUWLO� oLoHN� VD\ÕVÕQÕ� D]DOWÕU� �+DUUHOO� HW� DO���
������ *LXQWD� HW� DO��� ������� %DúDNODQPD�
G|QHPLQGH� EDúOD\DQ� NXUDNOÕN� oLoHN�
|O�POHULQH�QHGHQ�RODELOPHNWHGLU��2RVWHUKXLV�
HW�DO���������

dLoHNOHQPHGH� RUWD\D� oÕNDQ� NXUDNOÕN��
GDQH� WXWXPXQD� ROXPVX]� HWNLGH� EXOXQDUDN�
EDúDNWDNL� GDQH� VD\ÕVÕQÕQ� G�úPHVLQH� QHGHQ�
ROXUNHQ��GDQH�E�\�PHVL�G|QHPLQGH�\DúDQDQ�
NXUDNOÕN� LVH� KÕ]OÕ� \DúODQPD� QHGHQL\OH�
|]HOOLNOH� GDQH� E�\�PH� V�UHVLQL� NÕVDOWDUDN�
GDQH� D÷ÕUOÕ÷ÕQÕQ� G�úPHVLQH� QHGHQ�
RODELOPHNWHGLU� �*RRGLQJ� HW� DO��� ������ 6KDK�
DQG� 3DXOVHQ�� ������� dLoHNOHQPH� VRQUDVÕ�
\DúDQDQ� VX� VWUHVL� HVDV� RODUDN� \DSUDN� DODQÕ�
V�UHVLQL� NÕVDOWPDN� VXUHWL\OH� WDQH� D÷ÕUOÕ÷ÕQÕQ�
D]DOPDVÕQD� QHGHQ� ROXU� �)LFKHU� DQG� :RRG��
������� 7DQH� GROXP� G|QHPLQGHNL� NXUDNOÕN�
VWUHVL�� \HWHUVL]� NDODQ� DVLPLODWODUÕQ� SD\ODúÕPÕ�
\|Q�QGHQ� EDúDN� LoL� UHNDEHWL� DUWÕUPDVÕ�
\DQÕQGD�EDúD÷ÕQ�Xo�YH�GLS�NÕVÕPODUÕQGD�WDQH�
VHWL� ND\EÕQD� GD� \RO� DoPDNWDGÕU� �6WHGXWR� HW�
DO����������

6XODQDQ� DODQODUGD� J�]�Q� EX÷GD\�
HNLPLQGHQ� VRQUD� \DSÕODFDN� VXODPDODU� LOH�
ELWNLQLQ�oLPOHQPHVL�YH�oÕNÕúÕ�\�NVHN�RUDQGD�
VD÷ODQDELOLU�� =DPDQÕQGD� \DSÕODQ� HNLP� YH�

\HWHUL� WRSUDN� QHPL� LOH� ELWNL� X\NX� G|QHPL�
|QFHVL� \HWHUL� NDGDU� N|N� JHOLúLPL� ND\GHGHU��
*HOLúPLú�L\L�ELU�N|N�VLVWHPL�LOH�X\NX�G|QHPL�
VRQUDVÕ� EX÷GD\� HWNLOL� úHNLOGH� JHOLúLPLQH�
GHYDP� HGHU�� *�]�Q� \DSÕODQ� VXODPDODU� YH�
DUGÕQGDQ� JHOHQ� NÕú� \D÷ÕúODUÕ� LOH� |QHPOL�
RUDQGD� WRSUDN� QHPL� \�NVHOGL÷L� LoLQ� VXODPD�
G|QHPL� |QFHVL� LONEDKDU� YH� NÕú� D\ODUÕQGD�
J|U�OHQ� NXUDN� G|QHPOHUGHQ� EX÷GD\� HQ� D]�
úHNLOGH�HWNLOHQLU��'DKD�GHULQ�YH�GDKD�\�NVHN�
WRSUDN� QHPL� LOH� NXUDN� G|QHPOHULQ� HWNLVL�
RUWDGDQ� NDOGÕUÕODELOLU�� $QFDN� J�]O�N�
VXODPDODU� LOH� ELWNL� N|N� E|OJHVLQLQ� QH�
NDGDUOÕN�ELU�NÕVPÕ�VXODQPDOÕGÕU"�6XODQDQ�N|N�
E|OJHVL� GHULQOL÷L� DUWWÕNoD� NÕú� YH� LONEDKDU�
D\ODUÕQGD� G�úHQ� \D÷ÕúÕQ� N|N� E|OJHVL� DOWÕQD�
VÕ]PD� LKWLPDOL� GH� DUWDFDN� YH� \D÷ÕúODUGDQ�
HWNLOL� úHNLOGH� \DUDUODQPD� RUDQÕ� D]DODFDNWÕU��
'ROD\ÕVÕ\OD� VXODPD� LoLQ� KDUFDQDQ� ]DPDQ��
HQHUML�YH�GL÷HU�PDVUDIODUÕQ�|QHPOL�ELU�NÕVPÕ�
ERúD�JLGHFHNWLU�

%X� oDOÕúPD\OD� IDUNOÕ� ]DPDQODUGD� HNLOHQ�
YH� HWNLOL� N|N� E|OJHVL� oHúLWOL� GHULQOLNOHUH�
NDGDU� VXODQDQ� EX÷GD\ÕQ� JHOLúLPL�� YHULPL� YH�
oHúLWOL� NDOLWH� |]HOOLNOHUL� LQFHOHQHUHN� VXODQDQ�
DODQODUGD� X\JXQ� HNLP� WDULKLQLQ� YH� X\JXQ�
VXODPD� GHULQOL÷LQLQ� EHOLUOHQPHVL�
DPDoODQPÕúWÕU��

0DWHU\DO�YH�0HWRW

$UDúWÕUPD� ���������� \HWLúWLUPH�
G|QHPLQGH� (UFL\HV� hQLYHUVLWHVL� $UDúWÕUPD�
YH� 8\JXODPD� 0HUNH]L� �(5h7$0��
0LWKDWSDúD� oLIWOL÷LQGH� \DSÕOPÕúWÕU��
'HQHPHGH� øWDO\DQ� RULMLQOL� (VSHULD� oHúLGL�
NÕúOÕN� EX÷GD\� �7ULWLFXPDHVWLXP /���
NXOODQÕOPÕúWÕU��(NPHNOLN� EX÷GD\� oHúLGL� RODQ�
(VSHULD¶QÕQ�EDúDN�\DSÕVÕ�NÕOoÕNOÕ��EDúDN�UHQJL�
EH\D]��GDQH�UHQJL�NÕUPÕ]Õ�YH� WDQHOHUL�VHUWWLU��
<DWPD\D� GD\DQÕNOÕ� RODQ� (VSHULD� EX÷GD\�
oHúLGLQLQ� VXODPD� úDUWODUÕQGD� SHUIRUPDQVÕ�
L\LGLU� �$QRQ\PRXV�� ������� 'HNDUD� ��� NJ�
YH\D���P� GH�����EX÷GD\�RODFDN�úHNLOGH����
FP�VÕUD�DUDOÕ÷ÕQGD�EX÷GD\�WRKXPODUÕ�����FP�
GHULQOL÷H� JHOHFHN� úHNLOGH� HNLP� \DSÕOPÕúWÕU��
%LWNL\H� VDI� RODUDN� ��� NJ�GD� D]RW�� �� NJ�GD�
IRVIRU� YH� �� NJ�GD� SRWDV\XP� X\JXODQPÕúWÕU��
)RVIRU� YH� SRWDV\XPXQ� WDPDPÕ� HNLPGH��
D]RWXQ� ���¶�� HNLPGH�� ���¶�� X\NX� G|QHPL�
VRQXQGD� YH� ���¶�� LVH� EDúDNODQPD� |QFHVL�
YHULOPLúWLU�
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'HQHPHGH���IDUNOÕ�HNLP�WDULKL��'� �(\O�O�
VRQX� YH� '� � (NLP� D\ÕQÕQ� ��KDIWDVÕ��
EXOXQPDNWDGÕU�� (NLP� VXODPDVÕ� \DSÕOPD\DQ�
6� NRQXVX� YH� �� IDUNOÕ� GHULQOLNWH� VXODPD�
NRQXODUÕ\OD ELUOLNWH�GHQHPHGH�WRSODP���NRQX�
\HU� DOPDNWDGÕU�� +HU� ELU� WDULKWH�
JHUoHNOHúWLULOHQ� HNLPGHQ� VRQUD� WRSUDN� QHPL�
��� VXODPD�NRQXVXQGD�6� ����FP����� VXODPD�
NRQXVXQGD� 6� � ��� FP� YH� ��� VXODPD�
NRQXVXQGD� LVH� 6� � ���� FP� GHULQOL÷H� NDGDU�
WDUOD�NDSDVLWHVLQH�JHWLULOPLúWLU� (NLP�VRQUDVÕ�
VXODPD� \DSÕOPD\DQ� 6� NRQXVX� LVH� NRQWURO�
NRQXVX� RODUDN� GLNNDWH� DOÕQPÕúWÕU�� 8\NX�
G|QHPLQGHQ� VRQUD� LVH� KHU� SDUVHOGH�
EHOLUOHQHQ� WRSUDN� QHPL� WDUOD� NDSDVLWHVLQH�
WDPDPODQDFDN� úHNLOGH� VXODPDODUD� GHYDP�
HGLOPLúWLU�� 6XODPDODU� WRSODP� NXOODQÕODELOLU�
QHPLQ ���¶VL� W�NHWLOPHGHQ� |QFH� GDPOD�
VXODPD� VLVWHPL� YDVÕWDVÕ\OD�
JHUoHNOHúWLULOPLúWLU�� %ORNODUGD� WHVDG�I�
SDUVHOOHUL� GHQHPH� GHVHQLQH� J|UH� NXUXODQ�
GHQHPHGH�KHU�ELU�NRQX���NH]�WHNUDUODQPÕúWÕU��
(QL� ���� P� YH� ER\X� ���� P� RODQ� KHU� ELU�
SDUVHOGH� ��� DGHW� EX÷GD\� VÕUDVÕ�
EXOXQPDNWDGÕU��

7RSUDN�QHPL�����'5�+\GURSUREH�PDUND�
Q|WURQ� PHWUH� LOH� WDNLS� HGLOPLúWLU�� +HU� ELU�
SDUVHOGH� SDUVHO� RUWDVÕQD� \HUOHúWLULOHQ� �� FP�
GÕú� oDSÕQGD� ��� DWP� 39&� DNVHV� ERUXODUÕ�
LoHULVLQGH����FP�����FP�����FP�����FP������
FP�� ���� FP� YH� ���� FP� GHULQOLNOHUGHQ� QHP�
|Oo�P��DOÕQPÕúWÕU��<�]H\GHQ�LWLEDUHQ����FP�
WRSUDN� WDEDNDVÕ� QHPL� LVH� JUDYLPHWULN�
\|QWHPH� J|UH� EHOLUOHQPLúWLU�� 'HQHPH�
EDúÕQGD� HOGH� HGLOHQ� ELU� NDOLEUDV\RQ� H÷ULVL�
\DUGÕPÕ� LOH� Q|WURQ� PHWUH� |Oo�P� GH÷HUOHUL��
KDFLPVHO�WRSUDN�QHPLQH�G|Q�úW�U�OP�úW�U��

6XODPDODUGD� SDUVHOH� X\JXODQDFDN� VX�
PLNWDUÕQÕQ� KHVDSODQPDVÕQGD� (úLWOLN� ��
NXOODQÕOPÕúWÕU�

ܫ ൌ
ሺ௉ೡ೟ೖି௉ೡሻή஽

ଵ଴଴
ή ܣ ���

(úLWOLNWH� ,� KHU� ELU� SDUVHOH� X\JXODQDQ�
VXODPD� VX\X� PLNWDUÕ� �OLWUH��� 3YWN WRSUD÷ÕQ�
WDUOD� NDSDVLWHVL� KDFLPVHO� QHP� \�]GHVL� �����
3Y WRSUD÷ÕQ� VXODPD� |QFHVL� KDFLPVHO� QHP�
\�]GHVL� ����� '� ELWNL� HWNLOL� N|N� GHULQOL÷L�
�PP�� YH� $� SDUVHO� DODQÕGÕU� �P���� 3DUVHOH�
X\JXODQDFDN� VX� PLNWDUÕ� ELU� GHSR� PLNWDUÕ�
D\DUODQGÕNWDQ� VRQUD� GDPOD� VXODPD� VLVWHPL�
YDVÕWDVÕ\OD� SDUVHOOHUH� YHULOPLúWLU�� (NLPGHQ�

KHPHQ� VRQUD� VXODPD� NRQXODUÕQÕQ� N|N�
GHULQOLNOHUL� GLNNDWH� DOÕQDUDN� VXODPDODU�
\DSÕOPÕúWÕU�� 8\NX� G|QHPLQGHQ� VRQUD� LVH�
HWNLOL�N|N�GHULQOL÷L����FP�DOÕQDUDN�KDVDGD����
J�Q� NDODQD� NDGDU� VXODPDODUD� GHYDP�
HGLOPLúWLU��*HOLúPH�G|QHPL�ER\XQFD�ELWNL�VX�
W�NHWLPL�VX�E�WoHVL�\|QWHPLQH�J|UH�(úLWOLN���
\DUGÕPÕ\OD�KHVDSODQPÕúWÕU��-DPHV��������

ܶܧ ൌ ܫ ൅ ܲ ט οܵ െ ݀௣ ���

(úLWOLNWH�� (7� ELWNL� HYDSRWUDQVSLUDV\RQX�
�PP��� ,� SDUVHOOHUH� X\JXODQDQ� VXODPD� VX\X�
PLNWDUÕQÕ� �PP��� 3� HWNLOL� \D÷ÕúÕ� �PP��� '6�
HNLP�YH�KDVDW�WRSUDN�GHSR�QHP�IDUNÕQÕ��PP��
YH�GS ����FP�WRSUDN�GHULQOL÷L�DOWÕQD�VÕ]DQ�VX�
PLNWDUÕQÕ��PP��J|VWHUPHNWHGLU��7RSUDN�QHP�
|Oo�POHULQL� WDNLS� HGHQ� \D÷Õú� ROD\ODUÕ�
GH÷HUOHQGLULOPLú�YH�HWNLOL�N|N�GHULQOL÷L� WDUOD�
NDSDVLWHVL� QHP� G�]H\LQL� DúDQ� \D÷Õú�
PLNWDUODUÕ� GHULQH� VÕ]PD� RODUDN� GLNNDWH�
DOÕQPÕúWÕU�� 'HQHPH� DODQÕQD� G�úHQ� \D÷Õú� YH�
GL÷HU�LNOLP�YHULOHUL�.D\VHUL�(UNLOHW�+DYDODQÕ�
PHWHRURORML� LVWDV\RQXQGDQ� WHPLQ� HGLOPLúWLU��
7�NHWLOHQ�KHU�ELU�P� VX�LoLQ��UHWLOHQ�WDQH�LoLQ�
VX� NXOODQÕP� HWNLQOL÷L� �:8(�� EHOLUOHQPLúWLU�
�+RZHOO�HW�DO���������

%LWNL� HNLPLQGHQ� VRQUD� ELWNLOHULQ�
oLPOHQPH� YH� oÕNÕú� WDULKOHUL� ND\GHGLOPLúWLU��
6DSD� NDONPD� G|QHPL� |QFHVLQGH� KHU� ELU�
NRQXGDNL� NDUGHú� VD\ÕVÕ� EHOLUOHQPLú� YH� VDSD�
NDONPD�G|QHPL�LOH�ELUOLNWH�ELWNL�ER\ODUÕ�KHU���
KDIWDGD� ELU� |Oo�OP�úW�U�� +HU� ELU� SDUVHOGH�
���� EDúDNODQPDQÕQ� J|]OHQGL÷L� WDULK�
EDúDNODQPD� G|QHPL� EDúODQJÕFÕ� NDEXO�
HGLOPLú��KDVDWWD�HQ�D]����ELWNLGH�ELWNL�EDúDN�
VD\ÕVÕ� YH� KHU� EDúDNWDNL� WDQH� VD\ÕVÕ�
VD\ÕOPÕúWÕU�� %LULP� DODQGDQ� HOGH� HGLOHQ� NXUX�
EL\RORMLN� YHULP�� WDQH� YHULPL�� KDVDW� LQGHNVL�
YH� ����� WDQH� D÷ÕUOÕNODUÕ� VDSWDQPÕúWÕU��
7DQHOHUGH�SURWHLQ�\�]GHVL�.MHOGDKO�<|QWHPL�
NXOODQÕODUDN� EHOLUOHQHQ� D]RW� LoHUL÷LQGHQ�
KHVDSODQPÕúWÕU��

6RQXoODU� 6366� ����� øVWDWLVWLN� SDNHW�
SURJUDPÕ� \DUGÕPÕ\OD� YDU\DQV� DQDOL]LQH� YH�
oRNOX�NDUúÕODúWÕUPD�WHVWLQH�WDELL�WXWXOPXúWXU��

$UDúWÕUPD�%XOJXODUÕ�YH 7DUWÕúPD
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0HWHRURORML� *HQHO� 0�G�UO�÷�� .D\VHUL�
%|OJH� 0�G�UO�÷�¶QGHQ� WHPLQ� HGLOHQ� ED]Õ�
LNOLP� SDUDPHWUHOHULQLQ� EX÷GD\� JHOLúPH�
PHYVLPL� ER\XQFD� GH÷LúLPL� 7DEOR� �¶GH� YH�
|]HO� RODUDN� 1LVDQ� D\Õ� ER\XQFD� GH÷LúLP� LVH�
7DEOR��¶GH�YHULOPLúWLU��

1LVDQ� D\Õ� PLQLPXP� VÕFDNOÕNODU�
LQFHOHQGL÷L�]DPDQ�EX�D\GD���GHID�GRQ�ROD\Õ�
J|]OHQPLúWLU�� g]HOOLNOH� ��� YH� ��� 1LVDQ�
WDULKOHULQGH� \DQL� EX÷GD\ÕQ� VDSD� NDONPD�
HYUHVLQLQ� VRQXQGD� ELWNL� GRQ� VWUHVL�
\DúDPÕúWÕU�

$UDúWÕUPDGD� DQD� DPDo� IDUNOÕ� WDULKOHUGH�
\DSÕODQ� �� D\UÕ� HNLPGH� IDUNOÕ� GHULQOLNOHUGH�

\DSÕODQ� HNLP� VRQUDVÕ� VXODPDODUÕQ� EX÷GD\�
ELWNLVL� �]HULQH� HWNLOHULQLQ� DUDúWÕUÕOPDVÕGÕU��
$QFDN� ����� VRQEDKDU� YH� ����� LONEDKDU�
D\ODUÕQGD� RUWDODPDQÕQ� �VW�QGH� \D÷Õú�
G�úP�úW�U�� .D\VHUL� X]XQ� \ÕOODU� \D÷Õú�
RUWDODPDODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� (\O�O�
7HPPX]� G|QHPLQGH� \DQL� EX÷GD\� JHOLúPH�
G|QHPL� \D÷Õú� RUWDODPDVÕ� ������ PP¶GLU��
$QFDN�GHQHPHQLQ�\�U�W�OP�ú�ROGX÷X������
����� JHOLúPH� G|QHPLQGH� LVH� ������ PP�
\D÷Õú� G�úP�úW�U�� 8]XQ� \ÕOODU� RUWDODPDVÕQD�
J|UH� \D÷Õú� ������ RUDQÕQGD� GDKD� \�NVHN�
ROPXúWXU�
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7PDN��7PLQ YH�7RUW��(Q�\�NVHN��HQ�G�ú�N�YH�RUWDODPD�VÕFDNOÕN��q&���Q��*�QHúOHQPH�V�UHVL��5+��%D÷ÕO�
QHP��8�������P�\�NVHNOLNWHNL�U�]JkU�KÕ]Õ

<D]OÕN� EX÷GD\ÕQ� JHOLúPH� G|QHPL� ����
���� J�Q� DUDVÕQGD� GH÷LúLP� J|VWHUPHVLQH�
NDUúÕQ NÕúOÕN� EX÷GD\� �������� J�Q� DUDVÕQGD�
ELU� G|QHPH� LKWL\Do� GX\DU�� <|UH\H� X\JXQ�
EX÷GD\� oHúLGL� VHoLPLQGH� J�Q� X]XQOX÷X� YH�
VÕFDNOÕN� IDNW|UOHUL� DQDKWDU� IDNW|UOHUGLU��
%X÷GD\ÕQ� VR÷XNODQPD� JHUHNVLQLPL�� NÕúD�
GD\DQÕPÕ� YH� J�Q� X]XQOX÷XQD� GX\DUOÕOÕ÷ÕQD�
J|UH� EX÷GD\� oHúLWOHUL� \D]OÕN� YH\D� NÕúOÕN�
RODUDN� JUXSODQGÕUÕODELOLUOHU�� 8]XQ� J�QOHUGH�
QRUPDO� EDúDNODQPDQÕQ� JHUoHNOHúPHVL� LoLQ�
NÕúOÕN� EX÷GD\ODU� VR÷XN� ELU� G|QHPH� YH\D�
VR÷XNODQPD\D� �YHUQDOL]DV\RQ�� LKWL\Do�
GX\DUODU�� *HOLúPH� G|QHPL� EDúODUÕQGD� NÕúOÕN�
EX÷GD\ODU� ���q&� VÕFDNODUÕQD� NDGDU� GRQD�
NDUúÕ� NXYYHWOL� ELU� GLUHQo� VHUJLOHUOHU��%X�GRQ�
GLUHQFL� EDKDUGD� DNWLI� JHOLúPH� G|QHPLQGH�
ND\EROXU�� %DúDN� JHOLúLPL� YH� oLoHNOHQPH�
HVQDVÕQGD� J|U�OHQ� GRQ�� EDúDNODUÕQ�
NÕVÕUODúPDVÕQD� \RO� DoDU�� %X� QHGHQOH� ED]Õ�
]DPDQODU� NÕú� GRQODUÕQGDQ� ]L\DGH� EDKDU�
GRQODUÕ� NÕúOÕN� EX÷GD\D� GDKD� ]DUDUOÕ� ROXU�
�'RRUHQERV� DQG�.DVVDP�� ������� øúWH� 1LVDQ�
D\Õ� VRQODUÕQGD� J|U�OHQ� EX� GRQODU� GHQHPH�
ELWNLVL� RODQ� (NVSHULD� oHúLGL� EX÷GD\D� ]DUDU�
YHUPLú� YH� YHULPGH� |QHPOL� ND\ÕSODUD� \RO�
DoPÕúWÕU��

7RSUDN�1HPL
*�]�Q� LNL� IDUNOÕ� WDULKWH� HNLP� \DSÕODQ�

EX÷GD\� ELWNLVLQLQ� ���� FP� N|N� GHULQOL÷L�
ER\XQFD�HNLPGHQ�KDVDGD�NDGDU�\DSÕODQ�QHP�
|Oo�P�VRQXoODUÕ�ùHNLO��¶GH�J|VWHULOPLúWLU�

+HU� LNL�JUDILNWHQ�GH�J|]OHQHELOHFH÷L�JLEL�
HNLP� VXODPDODUÕ� VRQXFX� WRSUDN� QHPL�
VXODQPD\DQ� NRQX\D� J|UH� GDKD� \�NVHN� ELU�
VH\LU� L]OHPLúWLU� øON� HNLPGH� HQ� \�NVHN� QHP�
��� FP� YH� ���� FP� N|N� GHULQOL÷L� GLNNDWH�

DOÕQDUDN� \DSÕODQ� VXODPD� X\JXODPDODUÕQGD�
J|]OHQLUNHQ�GDKD�VRQUD����FP�NRQXVX�YH�HQ�
D]� QHP� VXODQPD\DQ� �� FP� NRQXVXQGD�
J|]OHPOHQPHNWHGLU�� øNLQFL� HNLPGH� LVH� HQ�
\�NVHN� WRSUDN� QHPL� ���� ��� YH� ���� FP� N|N�
GHULQOL÷L� GLNNDWH� DOÕQDUDN� \DSÕODQ� VXODPD�
NRQXODUÕQGD� J|]OHQLUNHQ� HQ� D]� WRSUDN� QHPL�
HNLPGH� VXODQPD\DQ� �� FP� NRQXVXQGD�
J|]OHPOHQPHNWHGLU�� 7�P� NRQXODUGD� WRSUDN�
QHPL�NÕú�\D÷ÕúODUÕ�VRQXFX����PDUW��\ÕOÕQ�����
J�Q��� WDULKLQH� NDGDU� DUWÕú� J|VWHUPLú� YH�
VRQUDVÕQGD� X\NX� G|QHPLQGHQ� oÕNDQ�
EX÷GD\ÕQ� JHOLúLPLQH� SDUDOHO� úHNLOGH� WRSUDN�
QHPL� ��� PD\ÕV� ������ J�Q�� WDULKLQH� NDGDU�
D]DOPÕúWÕU�� 0D\ÕV� YH� KD]LUDQ� D\ODUÕQGD�
\DSÕODQ�VXODPD�YH�\D÷ÕúODU�QHGHQL�LOH�WRSUDN�
QHPL�W�P�NRQXODUGD�WHNUDUGDQ�\�NVHOPLú�YH�
KD]LUDQ� VRQODUÕQGDQ� KDVDGD� NDGDU� G�ú�ú�
J|VWHUPLúWLU�� ����� \ÕOÕ� PD\ÕV� YH� KD]LUDQ�
D\ODUÕQGD� \D÷ÕúODUÕQ� RUWDODPDQÕQ� �VW�QGH�
VH\UHWPHVL� QHGHQL� LOH� 6� NRQXVXQGD� N|N�
E|OJHVL�RUWDODPD�QHPL�DUWÕú�J|VWHUHUHN�GL÷HU�
VXODPD�NRQXODUÕQD�\DNODúPÕúWÕU��

%X÷GD\ÕQ�NÕú�X\NX�G|QHPL�VRQUDVÕ�PD\ÕV�
D\Õ� VRQ� KDIWDODUÕQD� NDGDU� JLGHUHN� WRSUDN�
QHPLQGH� J|]OHQHQ� D]DOPD� GLNNDW� oHNLFLGLU��
g]HOOLNOH�LONEDKDUGD�ELWNLQLQ�VDSD�NDONPD�YH�
oLoHNOHQPH�G|QHPLQL�LoLQH�DODQ�EX�G|QHPGH�
\DúDQDFDN� VX� VWUHVL� ELWNL� YHULPLQL� ROXPVX]�
\|QGH� HWNLOH\HFHNWLU�� øúWH� HNLP� VXODPDODUÕ�
VRQXFX� EX� G|QHP� VRQXQGDNL� WRSUDN� QHPL��
VRQEDKDU�HNLPLQGH�VXODQPD\DQ�6� NRQXVXQD�
J|UH�VXODQDQ�NRQXODUGD�'� LoLQ����������YH�
'� LoLQ����������GDKD�\�NVHN�EXOXQPXúWXU��

%LWNL� ER\X�� NDUGHúOHQPH� YH� NXUX�
EL\RN�WOH
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+HU� ELU� SDUVHOGH� ��� IDUNÕ� ELWNLGHQ� ER\�
|Oo�POHUL� DOÕQPÕúWÕU�� +DVDW� ELWNL� ER\X� �����
FP� LOH� ����� FP� DUDVÕQGD� GH÷LúLP�
J|VWHUPLúWLU�� (NVSHULD� oHúLGL� EX÷GD\ÕQ�
RUWDODPD� ER\X� ��� FP� EHOLUOHQPLúWLU�� %LWNL�
ER\XQGDNL� YDU\DV\RQ� �]HULQH� IDUNOÕ� HNLP�
VXODPDODUÕ� YH� IDUNOÕ� HNLP� WDULKOHULQLQ� HWNLVL�
|QHPOL� EXOXQPDPÕúWÕU�� ��� (\O�O� �����

WDULKLQGH�\DSÕODQ�LON�HNLP�LoLQ�ELWNL�ER\X����
FP�YH����(NLP������WDULKLQGH�\DSÕODQ�LNLQFL�
HNLP� LoLQ� ELWNL� ER\X� ����� FP� RODUDN�
EHOLUOHQPLúWLU��)DUNOÕ�GHULQOLNWH�\DSÕODQ�HNLP�
VXODPDODUÕQD� J|UH� RUWDODPD� ELWNL� ER\X� 6���
6���� 6�� YH� 6��� NRQXODUÕ� LoLQ VÕUDVÕ\OD� �����
FP�� ����� FP�� ����� FP� YH� ����� FP� RODUDN�
VDSWDQPÕúWÕU�

ùHNLO����)DUNOÕ�HNLP�WDULKOHULQGH�HNLP�VRQUDVÕ�IDUNOÕ�VXODPD�X\JXODPDODUÕQGD�EX÷GD\�JHOLúPH�
G|QHPL�ER\XQFD���P�WRSUDN�GHULQOL÷L�LoLQ�QHP�GH÷LúLPL�������������������������������������

�������������������������������YH����������������

7DEOR����(NVSHULD� oHúLGL�EX÷GD\ÕQ�ER\X��NDUGHúOHQPHVL�YH�NXUX�EL\R�N�WOHVL� �]HULQH� IDUNOÕ�
HNLP�WDULKOHULQLQ�YH�IDUNOÕ�HNLP�VRQUDVÕ�VXODPDODUÕQ�HWNLVL

+DVDW�ELWNL�ER\X��FP�
6� 6�� 6�� 6��� 2UWDODPD

'� ���� ���� ���� ���� ����
'� ���� ���� ���� ���� ����
2UWDODPD ���� ���� ���� ���� ����

.DUGHú�VD\ÕVÕ��DGHW�
'� �����EF �����EF �����E �����EF ����
'� �����D �����E �����F �����EF ����
2UWDODPD �����D �����DE �����E �����E ����

%LWNL�NXUX�EL\RN�WOH�YHULPL��NJ�KD���
'� ���� ����� ����� ���� �����
'� ����� ����� ����� ����� �����
2UWDODPD ����� ����� ����� ����� �����

+DVDW�LQGHNVL�
'� ����� ����� ����� ����� �����
'� ����� ����� ����� ����� �����
2UWDODPD ������E ������E ������E ������D �����

'HQHPHGH� NDUGHú� VD\ÕVÕ� RUWDODPD� �����
DGHW� EHOLUOHQPLú� ROXS� ���� LOH� ���� DGHW�

DUDVÕQGD� GH÷LúLP� J|VWHUPLúWLU�� .DUGHú�
VD\ÕVÕQD� IDUNOÕ� HNLP� VXODPDODUÕQÕQ� HWNLVL�
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|QHPOL�EXOXQPXúWXU��)DUNOÕ�HNLP�WDULKOHULQLQ�
HWNLVL� |QHPOL� EXOXQPDPDVÕQD� NDUúÕOÕN� HNLP�
WDULKOHUL� LOH� IDUNOÕ� HNLP� VXODPDODUÕ�
HWNLOHúLPLQLQ� HWNLVL� |QHPOL� EXOXQPXúWXU�
�7DEOR������

(Q� ID]OD� NDUGHú� VD\ÕVÕ� '� LoLQ� 6��
NRQXVXQGD� YH� '� LoLQ� LVH� 6� NRQXVXQGD�
J|]OHQLUNHQ� HQ� D]� NDUGHú� VD\ÕVÕ� '� LoLQ� 6���
6�� YH�6����NRQXODUÕQGD�YH�'� LoLQ�6�� YH�6���
NRQXODUÕQGD�J|]OHQPLúWLU��7DEOR�����

6� NRQXVXQGD�RUWDODPD������DGHW�HQ�ID]OD�
VD\ÕGD� NDUGHúOHQPH� J|]OHQLUNHQ� VXODPDODU�
VRQXFXQGD� NDUGHú� VD\ÕVÕ� D]DOPÕúWÕU�� gQHPOL�
GHUHFHGH� \D÷ÕúOÕ� JHoHQ� ���������� \ÕOÕQGD�
\D÷ÕúODUÕQ� HWNLVL� LOH� WRSUDN� SURILOLQGHNL�
D]RWXQ� DOW� NDWPDQODUD� LQPHVLQGHQ� GROD\Õ�

ELWNL� NDUGHúOHQPH� VD\ÕVÕQÕQ� D]DOPÕú� RODFD÷Õ�
V|\OHQHELOLU��

%X÷GD\� WRSUDN� �VW�� DNVDPÕ� KDVDWWD�
WDUWÕOPÕú�YH�KDYD�NXUX�EL\RN�WOH�YHULPL�HOGH�
HGLOPLúWLU��%L\RN�WOH� YHULPL� ����� LOH� ������
NJ�KD�� DUDVÕQGD� GH÷LúLP� J|VWHUPLú� ROXS�
RUWDODPD�������NJ�KD�� EL\RN�WOH�YHULPL�HOGH�
HGLOPLúWLU� �7DEOR� ���� %L\RN�WOH� YHULPLQGHNL�
E�\�N� YDU\DV\RQD� UD÷PHQ� NRQXODU�
DUDVÕQGDNL� IDUN� |QHPOL� EXOXQPDPÕúWÕU��
2UWDODPD�RODUDN�'� LoLQ�������NJ�KD�� YH�'�

LoLQ� ������ � � � NJ�KD�� EL\RN�WOH� YHULPL� HOGH�
HGLOLUNHQ� 6��� 6���� 6�� YH� 6��� VXODPD�
NRQXODUÕQGDQ�VÕUDVÕ\OD���������������������
YH� ������ NJ�KD�� RUWDODPD� EL\RN�WOH� HOGH�
HGLOPLúWLU

7DEOR����)DUNOÕ�HNLP�VXODPDODUÕ�YH�EX÷GD\�HNLP�WDULKLQH�J|UH�EDúDN�|]HOOLNOHUL
%DúDN�ER\X��FP�

6� 6�� 6�� 6��� 2UWDODPD
'� �����D �����DE �����DE �����F ����
'� �����DE �����E �����EF �����E ����
2UWDODPD �����D �����D �����DE �����E ����

%DúDN�WDQH�VD\ÕVÕ��DGHW�
'� ��� ��� ��� ��� ���
'� ��� ��� ��� ��� ���
2UWDODPD ����DE ����D ����D ����E ���

%DúDN�WDQH�YHULPL��J�
'� �����E �����E �����D �����F ����
'� �����EF �����DE �����EF �����EF ����
2UWDODPD �����DE �����D �����D �����E ����

%DúDN�VD\ÕVÕ��DGHW��P�
'� ����� ����� ����� ����� �����
'� ����� ����� ����� ����� �����
2UWDODPD ����� ����� ����� ����� �����
øON�HNLP�WDULKL�������������øNLQFL�HNLP������������

%DúDN�|]HOOLNOHUL
%DúDN� ER\X� RUWDODPD� ���������� FP�

DUDVÕQGD�GH÷LúLP�J|VWHUPLú�YH�RUWDODPD������
FP� VDSWDQPÕúWÕU�� (NLP� VXODPDODUÕ� YH� HNLP�
VXODPDVÕ� LOH� HNLP� WDULKL� HWNLOHúLPL�� EDúDN�
ER\X� �]HULQGH� |QHPOL� GHUHFH� IDUNOÕOÕ÷D�
QHGHQ� ROPXúWXU�� )DUNOÕ� HNLP� WDULKOHUL� EDúDN�
ER\XQX� |QHPOL� GHUHFHGH� HWNLOHPHPLúWLU�� (Q�
X]XQ�EDúDNODU�6� NRQXVXQGD�������FP��YH�6��
NRQXVXQGD� ������ FP�� EHOLUOHQLUNHQ�� HQ� NÕVD�
EDúDN� ER\X� 6��� NRQXVXQGD� ������ FP��
EHOLUOHQPLúWLU�� (NLP� VRQUDVÕ� \�NVHN� RUDQGD�
\DSÕODQ� VXODPDODU� VRQXFX� EDúDN� ER\X�
N�o�OP�ú� YH� X\JXODQDQ� VX�PLNWDUÕ� DUWDUNHQ�
EDúDN� ER\X� GD� EXQD� SDUDOHO� úHNLOGH�
NÕVDOPÕúWÕU� �7DEOR�����'� HNLP�WDULKL�LoLQ�HQ�
X]XQ�EDúDNODU�,� YH�HQ�NÕVD�,��� NRQXVXQGDQ��

'� HNLP�WDULKL�LoLQ�LVH�HQ�X]XQ�6� YH�HQ�NÕVD�
HNLP�VRQUDVÕ�VXODPD�\DSÕODQ�W�P�NRQXODUGDQ�
HOGH�HGLOPLúWLU��

+HU�ELU�EDúDNWDQ�HOGH�HGLOHQ�WDQH�VD\ÕODUÕ�
��������DGHW�DUDVÕQGD�GH÷LúPLú�YH�RUWDODPD�
KHU� EDúDNWDQ� ���� DGHW� EX÷GD\� WRKXPX� HOGH�
HGLOPLúWLU�� %DúDNODUGDNL� WDQH� VD\ÕVÕ� �]HULQH�
HNLP� VRQUDVÕ� \DSÕODQ� IDUNOÕ� VXODPD�
X\JXODPDODUÕ� |QHPOL� GHUHFHGH� HWNLOL�
ROPXúWXU� �7DEOR� ���� %LU� EDúDNWDQ� HQ� D]�
VD\ÕGD� WRKXP� 6��� NRQXVXQGDQ� DOÕQÕUNHQ� HQ�
ID]OD� WRKXP� 6�� YH� 6�� NRQXVXQGDQ�
DOÕQPÕúWÕU�

%DúDNODUGDQ� RUWDODPD� ����� LOH� ����� J�
DUDVÕQGD�GH÷LúHQ�WDQH�YHULPL�HOGH�HGLOPLúWLU��
'HQHPHGH�ELU�EDúD÷ÕQ�RUWDODPD� WDQH�YHULPL�
�����J�VDSWDQPÕúWÕU� �7DEOR�����(NLP�VRQUDVÕ�
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VXODPDODU� EDúDN� WDQH� YHULPLQL� |QHPOL�
úHNLOGH� HWNLOHQPLúWLU�� )DUNOÕ� WDULKOHUGH�
\DSÕODQ� HNLPGHQ� |QHPOL� GHUHFHGH�
HWNLOHQPHPHVLQH� NDUúÕOÕN� HNLP� VRQUDVÕ�
VXODPD� PLNWDUODUÕ� LOH� HNLP� WDULKL�
HWNLOHúLPLQLQ� HWNLVL� GH� EDúDN� WDQH� YHULPLQL�
HWNLOHPLúWLU��7DEOR�����(Q�\�NVHN�EDúDN�WDQH�
YHULPL� 6�� YH� 6�� NRQXODUÕQGDQ� HOGH�
HGLOPLúWLU�������YH������J���6��� NRQXVXQGDQ�
�����J�LOH�HQ�G�ú�N�YH�6� NRQXVXQGDQ������J�
DOÕQPÕúWÕU�� (NLP \DSÕOGÕNWDQ� VRQUD� �����
J�]�QGH� YH� VRQUDVÕQGDNL� G|QHPGH�
RUWDODPDQÕQ� ������ NDGDU� �VW�QGH� \D÷Õú�
G�úP�úW�U�� 6��� NRQXODUÕQGD� N|N� E|OJHVLQLQ�
E�\�N� ELU� NÕVPÕQÕQ� WDUOD� NDSDVLWHVL�
G�]H\OHULQGH�ROPDVÕ�YH�\D÷ÕúOD�JHOHQ�QHPLQ�
WRSUDNWDNL� ED]Õ� EHVLQ� PDGGHOHULQL� GDKD�
DúD÷ÕODUD� LQGLUPHVLQLQ� E|\OH� ELU� VRQXFD�
QHGHQ�ROGX÷X�V|\OHQHELOLU��'� NRQXVXQGD�HQ�
\�NVHN� EDúDN� WDQH� YHULPL� 6�� NRQXVXQGDQ�
HOGH� HGLOLUNHQ� HQ� G�ú�N� 6��� NRQXVXQGDQ�
HOGH�HGLOPLúWLU��'� NRQXVXQGD�LVH�HQ�\�NVHN�
EDúDN�WDQH�YHULPL�6�� NRQXVXQGDQ�DOÕQPÕúWÕU��
'L÷HU NRQXODU� DUDVÕQGD� |QHPOL� ELU� IDUNOÕOÕN�
ROXúPDPÕúWÕU�� +HU� LNL� HNLP� WDULKL� GLNNDWH�
DOÕQGÕ÷ÕQGD� HQ� \�NVHN� EDúDN� WDQH� YHULPL�
ELULQFL�HNLPGH�6�� NRQXVXQGDQ�VRQUD�6�� YH�
6� NRQXODUÕQGD�J|]OHQPHNWHGLU��

'HQHPHGH���P�VÕUD�X]XQOX÷XQGD�EXOXQDQ�
ELWNLOHUGHNL� EDúDN� DGHGL� VD\ÕOPÕúWÕU�� %XQD�
J|UH� ��P� VÕUDGD� RUWDODPD�EDúDN� VD\ÕVÕ� ����
���� DGHW� DUDVÕQGD� RUWDODPD� ���� DGHW�
VDSWDQPÕúWÕU� �7DEOR� ���� %DúDN� VD\ÕVÕQGDNL�
GH÷LúLP��]HULQH�IDUNOÕ�HNLP�WDULKOHUL�YH�HNLP�
VRQUDVÕ� VXODPDODUÕQ� HWNLVL� |QHPOL�
EXOXQPDPÕúWÕU��

%LQ� WDQH� D÷ÕUOÕ÷Õ�� WDQH� YHULPL�� KDVDW�
LQGHNVL�YH�SURWHLQ�RUDQÕ

'HQHPHGH�RUWDODPD�ELQ�WDQH�D÷ÕUOÕ÷Õ������
LOH� ����� J� DUDVÕQGD� RUWDODPD� ����� J�

VDSWDQPÕúWÕU��%LQ� WDQH� D÷ÕUOÕ÷Õ� �]HULQH� HNLP�
WDULKOHUL� YH� HNLP� VRQUDVÕ� VXODPD� PLNWDUODUÕ�
|QHPOL�GHUHFHGH�HWNLOL�ROPXúWXU��ùHNLO����

ùHNLO� �¶GHQ� GH� J|U�OHELOHFH÷L� JLEL� HNLP�
VRQUDVÕ� VXODPDODUÕ� VRQXFX� HQ� \�NVHN� ELQ�
WDQH� D÷ÕUOÕ÷Õ� 6��� NRQXODUÕQGDQ� ����� J� HOGH�
HGLOLUNHQ�HQ�G�ú�N�ELQ�WDQH�D÷ÕUOÕNODUÕ�6���6��
YH� 6�� NRQXODUÕQGDQ� VÕUDVÕ\OD� ������ ����� YH�
����� J� HOGH� HGLOPLúWLU�� %LQ� WDQH� D÷ÕUOÕ÷ÕQÕQ�
EDúDNWDNL�WDQH�VD\ÕVÕ\OD�WHUV�úHNLOGH�GH÷LúWL÷L�
EX� VRQXoODUGDQ� DQODúÕOPDNWDGÕU�� %DúDNODUGD�
HQ� ID]OD� WDQH� EXOXQDQ� 6��� 6�� YH� 6��
NRQXODUÕQGD� ELQ� WDQH� D÷ÕUOÕ÷Õ� GDKD� G�ú�N�
LNHQ� HQ� D]� VD\ÕGD� WDQH� EXOXQDQ� 6���
NRQXVXQGD� LVH� DUWPÕúWÕU�� (NLP� WDULKOHULQH�
J|UH� HQ� \�NVHN� ELQ� WDQH� D÷ÕUOÕ÷Õ� '�

NRQXVXQGDQ� ����� J� YH� HQ� G�ú�N� LVH� '�

NRQXVXQGDQ������J�HOGH�HGLOPLúWLU��ùHNLO�����
'HQHPHGH� RUWDODPD� WDQH� YHULPL� �����

NJ�KD�� YH�RUWDODPD�RODUDN�WDQH�YHULPL������
���� NJ�KD�� DUDVÕQGD� GH÷LúLP� J|VWHUPLúWLU��
7DQH�YHULPLQGHNL�EX�GH÷LúLPH�HNLP�WDULKOHUL�
YH� IDUNOÕ� HNLP� VRQUDVÕ� VXODPDODUÕQ� HWNLVL�
|QHPOL� EXOXQPXúWXU� �ùHNLO� ���� 6XOX� WDUÕP�
úDUWODUÕQGD� RUWDODPD� �� KHNWDUGDQ� ����� NJ�
WRKXP�YHULPL�ROGXNoD�G�ú�NW�U��%LWNL�EDúDN�
oÕNÕúÕQD� \DNÕQ� WDULKOHUGH� 1LVDQ� VRQODUÕQGD�
J|U�OHQ� GRQODU� WRKXP� YHULPLQLQ� ROXPVX]�
úHNLOGH� HWNLOHPLú� YH� GHQHPH� DODQÕ�
HWUDIÕQGDNL� WDUÕP� DODQODUÕQGD� EX÷GD\�
UHNROWHVLQGH� |QHPOL� G�ú�úOHUH� \RO� DoPÕúWÕU��
6XODPD� NRQXODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� HQ�
\�NVHN� WDQH� YHULPL� 6��� NRQXVXQGDQ�
RUWDODPD� ����� NJ�KD�� HOGH� HGLOPLúWLU�� 6�
NRQXVXQD� J|UH� ������ NJ�KD���� EX÷GD\�
YHULPLQGH� DUWDQ� VXODPD\D� ED÷OÕ� RODUDN�
DUWÕúODU�V|]�NRQXVX�ROPDVÕQD�NDUúÕOÕN�6���6��
YH� 6�� NRQXODUÕ� D\QÕ� JUXSWD� \HU� DOPÕúWÕU�
�ùHNLO�����
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ùHNLO����%X÷GD\�ELQ�WDQH�D÷ÕUOÕ÷Õ��EX÷GD\�YHULPL�YH�KDVDW�LQGHNVL��]HULQH�IDUNOÕ�HNLP�
VXODPDODUÕ�YH�HNLP�WDULKOHULQLQ�HWNLVL

)LJXUH����'LIIHUHQW�SRVW�KDUYHVW�LUULJDWLRQV�DQG�VRZLQJ�GDWHV�RQ�ZKHDW�RQH�WKRXVDQG ZHLJKW��
\LHOG�DQG�KDUYHVW�LQGH[

%DúDN� ER\X�� EDúDN� WDQH� VD\ÕVÕ� YH� EDúDN�
WDQH�YHULPL�GDKD�G�ú�N�ROPDVÕQD�NDUúÕQ�6���
NRQXVXQGD�KHP�ELQ� WDQH�D÷ÕUOÕ÷ÕQÕQ�KHP�GH�
KDVDW� LQGHNVLQLQ� \�NVHN� ROPDVÕ� QHGHQL\OH�
EX÷GD\� YHULPL� \�NVHN� oÕNPÕúWÕU�� (NLP�
WDULKOHUL�GLNNDWH�DOÕQGÕ÷ÕQGD�LVH�(NLP�D\ÕQÕQ�
���J�Q�� \DSÕODQ� HNLP� NRQXVXQGDQ� HOGH�
HGLOHQ� ����� NJ�KD�� EX÷GD\� YHULPL� (\O�O�
D\ÕQÕQ� ���J�Q�� \DSÕODQ� HNLP� NRQXVXQGDQ�
DOÕQDQ������NJ�KD�� EX÷GD\�YHULPLQGHQ�GDKD�
\�NVHN� EXOXQPXúWXU�� '� NRQXVX� HUNHQ�
HNLOGL÷L� LoLQ� IL]\RORMLN� JHOLúPH� RODUDN� '�

NRQXVXQXQ� V�UHNOL� |Q�QGH� \HU� DOPÕú� YH�
1LVDQ� VRQODUÕQGD� J|U�OHQ� GRQODUGDQ� GDKD�
ID]OD� ]DUDU� J|UHUHN� GDKD� ID]OD� YHULP�
ND\EHWPLú�RODELOLU��

+DVDW�øQGHNVL
2UWDODPD� ����� RODQ� KDVDW� LQGHNVL�

GHQHPHGH� RUWDODPD� ����� LOH ����� DUDVÕQGD�
GH÷LúLP� J|VWHUPLúWLU�� +DVDW� LQGHNVLQGH�
ROXúDQ� EX� GH÷LúLP� �]HULQH� IDUNOÕ� HNLP�
VXODPDODUÕQÕQ� HWNLVL� |QHPOL� EXOXQPXúWXU�
�ùHNLO� ���� (Q� \�NVHN� KDVDW� LQGHNVL� 6���
NRQXVXQGD� ����� YH� HQ� G�ú�N� 6��� 6�� YH� 6��

NRQXODUÕQGD� VÕUDVÕ\OD� ������ ����� YH� �����
VDSWDQPÕúWÕU�� (NLP� WDULKOHULQLQ� KDVDW�
LQGHNVLQH� HWNLVL� |QHPOL� EXOXQPDPÕúWÕU��
1LVDQ� D\Õ� VRQODUÕQGD� J|U�OHQ� GRQODU�
QHGHQL\OH� KDVDW� LQGHNVL� ROGXNoD� G�ú�N�
oÕNPÕúWÕU��

3URWHLQ�2UDQÕ
'HQHPHGH� RUWDODPD� SURWHLQ� RUDQÕ������

����� DUDVÕQGD� GH÷LúPLú� ROXS� GHQHPH�
RUWDODPDVÕ� ����� úHNOLQGH� VDSWDQPÕúWÕU��
3URWHLQ� RUDQÕ� �]HULQH� IDUNOÕ� G|QHPOHUGH�
JHUoHNOHúWLULOHQ�HNLPLQ�YH�HNLPGH�X\JXODQDQ�
IDUNOÕ� VXODPDODUÕQ� HWNLVL� |QHPOL�
EXOXQPDPÕúWÕU��

6RQXo�YH�gQHULOHU

)DUNOÕ� HNLP� WDULKOHUL� YH� HNLP� VRQUDVÕ�
IDUNOÕ� VXODPD� X\JXODPDODUÕQÕQ� HWNLVLQLQ�
.D\VHUL�úDUWODUÕQGD�DUDúWÕUÕOGÕ÷Õ�EX�oDOÕúPDGD�
W�P� JHOLúPH� G|QHPL� ER\XQFD� ELWNL� N|N�
E|OJHVL� QHPL� HNLPGHQ� VRQUD� VXODPD�
\DSÕOPD\DQ� NRQXGDQ� GDKD� \�NVHN�
EXOXQPXúWXU��
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(NLP� VRQUDVÕ� ���� FP� WRSUDN� GHULQOL÷L�
GLNNDWH�DOÕQDUDN�\DSÕODQ�VXODPDODU�VRQFXQGD�
ELQ� WDQH� D÷ÕUOÕ÷Õ�� KDVDW� LQGHNVL� YH� EX÷GD\�
YHULPL�DUWPÕúWÕU��

.Õú� X\NX� G|QHPLQL� DWODWDQ� EX÷GD\ÕQ�
JLGHUHN� GRQ� GLUHQFLQLQ� D]DOPDVÕ� YH� 1LVDQ�
VRQODUÕQGD� KHPHQ� ELWNL� EDúDNODUÕ� oÕNÕúÕ�
|QFHVLQGH� J|U�OHQ� JHo� GRQODU� EX÷GD\�
YHULPLQL� |QHPOL� RUDQGD� G�ú�UP�úW�U�� (\O�O�
VRQODUÕQGD� \DSÕODQ� HNLPH� J|UH� (NLP� D\ÕQÕQ�
��KDIWDVÕQGD� \DSÕODQ� HNLP� NRQXVXQGD� ELWNL�
IL]\RORMLN�RODUDN�GDKD�JHULGH�ROGX÷X�LoLQ�V|]�
NRQXVX� 1LVDQ� JHo� GRQODUÕQGDQ� GDKD� D]�
HWNLOHQPLú� YH ��HNLP� WDULKLQGH� GDKD� \�NVHN�
YHULP�VD÷ODQPÕúWÕU��%X�E|OJHGH�LONEDKDU�JHo�
GRQODUÕQD� NDUúÕ� GDKD� WROHUDQVOÕ� oHúLWOHULQ�
NXOODQÕOPDVÕ� YH� HNLP� D\Õ� |QFHVLQGH� WRKXP�
HNLPLQGHQ�NDoÕQÕOPDVÕ�\DUDUOÕ�RODFDNWÕU��

7HúHNN�U

%X� DUDúWÕUPD�� (UFL\HV� hQLYHUVLWHVL� %$3�
%LULPL WDUDIÕQGDQ� GHVWHNOHQHQ� )</������
�����QROX�SURMH�VRQXoODUÕQD�GD\DQPDNWDGÕU��
<DUGÕPODUÕ�YH�|]YHULOL�oDOÕúPDODUÕ�QHGHQL\OH�
W�P�%$3�SHUVRQHOLQL�WHúHNN�U��ERUo�ELOLUL]�

.D\QDNODU

$QRQ\PRXV� ������
KWWS���ZZZ�WDVDFR�FRP�7RKXP�DVS["F
HVLW ��

'D\�$�'��,QWDODS�6���������6RPH�(IIHFWV�RI�
6RLO� 0RLVWXUH� RQ� WKH� *URZWK� RI�
:KHDW��$JURQRP\�-RXUQDO������������

'RRUHQERV�� -��� .DVVDP�� $�+��� ������ <LHOG�
UHVSRQVH�WR�ZDWHU��)$2�,UULJDWLRQ�DQG�
'UDLQDJH�3DSHU�1R������5RPH�

)LVFKHU� 5�$��� :RRG� -�7��� ������ 'URXJKW�
5HVLVWDQFH�LQ�6SULQJ�:KHDW�&XOWLYDUV��
,,,�� <LHOG� $VVRFLDWLRQV� ZLWK� 0RUSKR�
SK\VLRORJLFDO� 7UDLWV�� $XVWUDOLDQ�
-RXUQDO� RI�$JULFXOWXUDO� 5HVHDUFK�� ����
����������

*LXQWD� )��� 0RW]R� 5��� 'HLGGD� 0��� ������
(IIHFWV� RI� 'URXJKW� RQ� /HDI� $UHD�
'HYHORSPHQW�� %LRPDVV� 3URGXFWLRQ�
DQG�1LWURJHQ�8SWDNH�RI�'XUXP�:KHDW�
*URZQ� LQ� D� 0HGLWHUUDQHDQ�
(QYLURQPHQW�� $XVWUDOLDQ� -RXUQDO� RI�
$JULFXOWXUDO�5HVHDUFK�������������

*RRGLQJ��0���-���(OOLV�5���+���6KHZU\�3���5���
6FKRILHOG� -�� � '��� ������ (IIHFWV� RI�

5HVWULFWHG� :DWHU� $YDLODELOLW\� DQG�
,QFUHDVHG� 7HPSHUDWXUH� RQ� WKH� *UDLQ�
)LOOLQJ��'U\LQJ�DQG�4XDOLW\�RI�:LQWHU�
:KHDW�� -RXUQDO� 2I� &HUHDO� 6FLHQFH� ���
��������

+DUUHOO� '�0��� :LOKHOP� :�:��� 0F� 0DVWHU�
*�6��� ������ 6FDOHV�� $� &RPSXWHU�
3URJUDP� WR� &RQYHUW� $PRQJ� 7KUHH�
'HYHORSPHQW�6WDJH�6FDOHV�IRU�:KHDW��
$JURQRP\�-RXUQDO��������������

+RZHOO� 7�$��� &XHQFD� 5�+��� 6RORPRQ�
.�+�������� &URS� <LHOG� 5HVSRQVH� LQ��
0DQDJHPHQW� RI� )DUP� ,UULJDWLRQ�
6\VWHPV��+RIIPDQ�*�-���+RZHOO�7�$���
6RORPRQ� .�+��� �HGV���� $PHULFDQ�
6RFLHW\�RI�$JULFXOWXUDO�(QJLQHHUV�����
����SS�

+RFKPDQ��=�9�,��������(IIHFW�RI�ZDWHU�VWUHVV�
ZLWK� SKDVLF� GHYHORSPHQW� RQ� \LHOG� RI�
ZKHDW� JURZQ� LQ� D� VHPL�DULG�
HQYLURQPHQW��)LHOG�&URSV�5HV���������
���

/L�� =�=��� /L�� :�'��� /L�� :�/��� ������ 'U\�
SHULRG� LUULJDWLRQ� DQG� IHUWLOL]HU�
DSSOLFDWLRQ�DIIHFW�ZDWHU�XVH�DQG�\LHOG�
RI� VSULQJ�ZKHDW� LQ� VHPL�DULG� UHJLRQV��
$JULFXOWXUDO� :DWHU� 0DQDJHPHQW�� ����
���������

0RXVWDID�� 0�$��� %RHUVPD�� /�� 	� .URQVWDG��
:�(�� ������ 5HVSRQVH� RI� IRXU� VSULQJ�
ZKHDW�FXOWLYHUV�WR�GURXJKW�VWUHVV��&URS�
6FL���������������

2RVWHUKXLV��'�0��	�&DUWZULJKW��3�0��������
6SLNH� GLIIHUHQWLDWLRQ� DQG� IORUHW�
VXUYLYDO�LQ�VHPL�GZDUI�VSULQJ�ZKHDW�DV�
DIIHFWHG� E\� ZDWHU� VWUHVV� DQG� SKRWR�
SHULRG��&URS�6FL��������������

-DPHV� /�*��� ������ 3ULQFLSOHV� RI� )DUP�
,UULJDWLRQ� 6\VWHP�'HVLJQ�� -RKQ�:LOH\�
	 6RQV,QF���6LQJDSRUH������SS�

0LDQ�� 0�$�5��� 1DI]LJHU�� (�'�� ����� 6HHG�
VL]H� DQG� ZDWHU� SRWHQWLDO� HIIHFWV� RQ�
JHUPLQDWLRQ� DQG� VHHGOLQJ� JURZWK� RI�
ZLQWHU�ZKHDW��&URS�6FL���������������

3HWHUVRQ�� &�0��� .OHSSHU�� %��� 3XPSKUH\��
)�%���5LFNPDQ��5�:��������5HVWULFWHG�
URRWLQJ�GHFUHDVHV�WLOOHULQJ�DQG�JURZWK�
RI� ZLQWHU� ZKHDW�� $JURQ�� -��� ���� ����
����

5LFNPDQ�� 5�:��� .OHSSHU�� %�/��� 3HWHUVRQ��
&�0�� ������ 7LPH� GLVWULEXWLRQ� IRU�
GHVFULELQJ� DSSHDUDQFH� RI� VSHFLILF�



ϰϰϮ

FXOPV�RI�ZLQWHU�ZKHDW��$JURQ��-��������
�������

5REHUWVRQ� 0�-��� *LXQWD� 0�-��� ������
5HVSRQVHV� RI� 6SULQJ�:KHDW� ([SRVHG�
WR� 3UH�DQWKHVLV� :DWHU� 6WUHVV��
$XVWUDOLDQ� -RXUQDO� RI� $JULFXOWXUDO�
5HVHDUFK������������

6KDK�1�+���3DXOVHQ�*�0��������� ,QWHUDFWLRQ�
RI� GURXJKW� DQG� KLJK� WHPUDWXUH� RQ�
SKRWRV\QWKHVLV� DQG� JUDLQ�ILOOLQJ� RI�
ZKHDW��3ODQW�DQG�6RLO��������������

6WHGXWR�3���$OYLQR�$���0DJOLXOR�9���6LVWR�/���
������ $QDO\VLV� RI� WKH� 3K\VLRORJLFDO�
DQG� 5HSURGXFWLYH� RI� )LYH� :KHDW�
9DULHWLHV�8QGHU�5DLQIHG�DQG�,UULJDWHG�
&RQGLWLRQV�LQ�6RXWKHUQ�,WDO\��'URXJKW�
5HVLVWDQFH�LQ�3ODQWV��0HHWLQJ�+HOG�LQ�
$PDOIL��������2FWREHU� %HOJLXP������
����

7�LN� ������
KWWS���ZZZ�WXLN�JRY�WU�3UH7DEOR�GR"DO
WBLG ����


