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$UDO N��������� �6D\ID�

dDO PDQ Q�DPDF �DW F O N�VSRUX�LOH�X UD DQ�VSRUFXODUGD�ND\URSUDNWLN�WHNQLNOHULQGHQ�ELUL�
RODQ�$NWLYDW|U�0HWRGCXQ�SHUIRUPDQV��]HULQH�HWNLVLQL�SODVHER�NRQWUROO��ELU�oDO PD� LOH�
WHVSLW�HGHELOPHNWLU���
/LVDQVO � DW F � RODQ� ������ \D � DUDO QGDNL� �\D � RUWDODPDV �� ������������ ��������� ���
J|Q�OO�� VSRUFX� oDO PD\D� GDKLO� HGLOPL WLU�� 7�P� NDW O PF ODU� DQWURSRPHWULN� RODUDN�
GH HUOHQGLULOGLNWHQ� VRQUD� DNWLYDW|U� \DUG PO � ND\URSUDNWLN� X\JXODPD� JUXEX� �$<.8*��
�Q ���� � �� NDG Q�� ��� HUNHN��� SODVHER� NRQWURO� JUXEX� �3.*�� �Q ���� � �� NDG Q�� ��� HUNHN��
RODUDN�UDQGRPL]H���JUXED�D\U OP W U��8\JXODPD�|QFHVL�KHU�LNL�JUXS�GD�DW �LVDEHW�VNRUX�
�$ 6��� DW � V�UHVL� WHVSLWL� �$6��� VWDU� GHQJH� WHVWL� �6'7�� GH HUOHQGLULOPL WLU��$<.8*C\H�
DNWLYDW|U� WHNQL L� LOH� ND\URSUDNWLN� X\JXODPD�� � 3.*C\H� LVH� \D\ � o NDU OP � YXUX
JHUoHNOH WLUPH\HQ� DNWLYDW|U� FLKD] � LOH� SODVHER� X\JXODPD� \DS OP W U� YH� W�P� |Oo�P�
SDUDPHWUHOHUL� X\JXODPDQ Q� DUG QGDQ� ��� GNCO N� V�UH� LoHULVLQGH� \HQLGHQ�
GH HUOHQGLULOPL WLU��7RSODPGD���IDUNO �GH HUOHQGLUPH�LOH�\DS ODQ�X\JXODPDQ Q�HWNLQOL L�
NDU OD W U OP W U��
$QWURSRPHWULN� |Oo�POHU� Do V QGDQ� \DS ODQ� GH HUOHQGLUPHOHUGH� DUDODU QGD� ELU� IDUN�
EXOXQPD\DQ��S!������JUXSODU Q�JUXS�LoL�DQDOL]�VRQXoODU QD�J|UH��$<.8*CGH�DW �VNRUX�
YH� VWDU� GHQJH� WHVWLQLQ� ODWHUDO� \|QGH� X]DQ P � KDULo� W�P� SDUDPHWUHOHULQGH� DQODPO � ELU�
IDUNO O N� EXOXQPX WXU� �S��������� $W � V�UHVL� Do V QGDQ� X\JXODPD� |QFHVL� YH� VRQUDV
GH HUOHU� DUDV QGD� LVWDWLVWLNVHO� RODUDN� DQODPO � ELU� IDUNO O N� EXOXQPDPDNWDG U�� 3.*CGD�
X\JXODPD� |QFHVL� YH� VRQUDV � DW � VNRUODU � YH� DW � V�UHVL� Do V QGDQ� LVWDWLVWLNVHO� RODUDN�
DQODPO � ELU� IDUNO O N� EXOXQPDPDNWDG U� �S!������� 'HQJH� 7HVWL� SDUDPHWUHOHUL�
LQFHOHQGL LQGH� VDGHFH� /DWHUDO� E|OJHGH� DQODPO � ELU� IDUNO O N� EXOXQPDNWDG U� �S��������
8\JXODPD� |QFHVLQH� J|UH� VRQUDV QGD� /DWHUDO� |Oo�P� SDUDPHWUHVL� DQODPO � GHUHFHGH�
G� P� W�U�� <DS ODQ� NDU OD W UPDODUGD� $<.8� JUXEXQGD� X\JXODPD� VRQUDV QGD��
X\JXODPD� |QFHVLQH� YH� 3.� JUXEXQD� J|UH� $<.8*� OHKLQH� ROXPOX� VRQXoODU� RUWD\D�
NRQXOPX WXU� �S�������� 3.� JUXEXQGD� LVH� X\JXODPD� |QFHVL� YH� VRQUDV � SDUDPHWUHOHU�
NDU OD W U OG QGD�LNLVL�DUDV QGD�DQODPO �ELU�IDUN�WHVSLW�HGLOHPHPL WLU��
6RQXo� RODUDN� DW F O N� VSRUX� LOH� X UD DQ� VSRUFXODUGD� P�VDEDND� |QFHVL� X\JXODQDFDN�
$NWLYDW|U�WHNQLNOL�ND\URSUDNWLN�X\JXODPDQ Q�HWNLOL�ROGX X�J|U�OP� W�U��

$QDKWDU�.HOLPHOHU��.D\URSUDNWLN��$NWLYDW|U�7HNQL L��$NWLYDW|U�0HWRG�
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'HFHPEHU��������� �3DJHV

7KH�DLP�RI�WKH�VWXG\�ZDV�WR�GHWHUPLQH�WKH�HIIHFW�RI�$FWLYDWRU�0HWKRG��ZKLFK�LV�RQH�RI�
WKH� FKLURSUDFWLF� WHFKQLTXHV�� RQ� WKH� SHUIRUPDQFH� RI� VKRRWLQJ� DWKOHWHV� LQ� D� SODFHER�
FRQWUROOHG�VWXG\�����YROXQWHHU�DWKOHWHV��DJHG�EHWZHHQ��������DYHUDJH�DJH����������������
����������ZKR�ZHUH�OLFHQVHG�VKRRWHUV��ZHUH�LQFOXGHG�LQ�WKH�VWXG\��$IWHU�DQWKURSRPHWULF�
HYDOXDWLRQ��DOO�SDUWLFLSDQWV�ZHUH�UDQGRPO\�GLYLGHG�LQWR�WZR�JURXSV�DV�DFWLYDWRU�DVVLVWHG�
FKLURSUDFWLF��$$&���Q� �������IHPDOHV�����PDOHV��DQG�SODFHER�SUDFWLFH�JURXS��33$���Q� �
���� �� IHPDOHV�� ��� PDOHV��� %HIRUH� WKH� DSSOLFDWLRQ�� ERWK� JURXSV� ZHUH� HYDOXDWHG� E\�
VKRRWLQJ�KLW�VFRUH��6+6���ILULQJ�WLPH�GHWHUPLQDWLRQ��)7'���VWDU�EDODQFH�WHVW��6%7�� $$&�
ZDV� JLYHQ� FKLURSUDFWLF� DSSOLFDWLRQ� ZLWK� DFWLYDWRU� WHFKQLTXH� DQG� 33*� ZLWK� SODFHER�
DSSOLFDWLRQ� ZLWK� QRQ�VSULQJHG� DFWLYDWRU� GHYLFH�� $OO� PHDVXUHPHQW� SDUDPHWHUV� ZHUH�
UHHYDOXDWHG� ZLWKLQ� ��� PLQ� DIWHU� DGPLQLVWUDWLRQ�� ,Q� WRWDO�� WKH� HIIHFWLYHQHVV� RI� WKH�
DSSOLFDWLRQ�ZDV�FRPSDUHG�ZLWK���GLIIHUHQW�HYDOXDWLRQV��

$FFRUGLQJ� WR� WKH� UHVXOWV� RI� WKH� LQWUD�JURXS� DQDO\VLV� RI� WKH� JURXSV�ZLWK� QR� GLIIHUHQFH�
�S!������ LQ� DQWKURSRPHWULF� PHDVXUHPHQWV�� D� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� LQ� DOO�
SDUDPHWHUV�RI� WKH�$$&�H[FHSW� WKH�VKRW�VFRUH�DQG� ODWHUDO�H[WHQVLRQ�RI� WKH�VWDU�EDODQFH�
WHVW��S���������7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�EHIRUH�DQG�
DIWHU�YDOXHV�LQ�WHUPV�RI�VKRW�GXUDWLRQ��7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�
33$� VKRW� VFRUHV� DQG� VKRW� GXUDWLRQ� EHIRUH� DQG� DIWHU� SUDFWLFH� �S!� ������� :KHQ� WKH�
%DODQFH�7HVW�SDUDPHWHUV�ZHUH�H[DPLQHG��WKHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�RQO\�LQ�WKH�
/DWHUDO� UHJLRQ� �S���������/DWHUDO�PHDVXUHPHQW� SDUDPHWHU� GHFUHDVHG� VLJQLILFDQWO\� DIWHU�
WKH�DSSOLFDWLRQ��,Q�WKH�FRPSDULVRQV��SRVLWLYH�UHVXOWV�ZHUH�IRXQG�LQ�IDYRU�RI�$$&�DIWHU�
WKH� DSSOLFDWLRQ� LQ� WKH�$$&�JURXS� FRPSDUHG� WR� WKH�33$�JURXS� �S��������� ,Q� WKH�33$�
JURXS��QR�VLJQLILFDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�WZR�SDUDPHWHUV�EHIRUH�DQG�DIWHU�
WKH�DSSOLFDWLRQ��$V�D�UHVXOW��WKH�FKLURSUDFWLF�DSSOLFDWLRQ�ZLWK�$FWLYDWRU�WHFKQLTXH�WR�EH�
DSSOLHG�EHIRUH�WKH�FRPSHWLWLRQ�ZDV�HIIHFWLYH�LQ�DWKOHWHV�HQJDJHG�LQ�VKRRWLQJ�VSRUWV��

.H\ZRUGV��&KLURSUDFWLF��$FWLYDWRU�7HFKQLTXH��$FWLYDWRU�0HWKRG�
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DUWLN�OHU� LOL NL\L� YH� IRQNVL\RQX� G�]HQOHPHN�� PHNDQLN� VWUHVL� D]DOWPDN�� Q|URORMLN�

E�W�QO� �� WHNUDU� VD ODPDN�YH� IL]\RORMLN� V�UHoOHUL� HWNLOH\HELOPHNWLU��7HPHOGH�G�]HOWLFL�

X\JXODPD� RODUDN� PDQLS�ODV\RQ� WHNQLNOHUL� NXOODQ O U�� $QFDN� GL HU� PDQLS�ODWLI�

WHNQLNOHUGHQ�IDUNO �RODUDN�ND\URSUDNWLN�WHNQLNOHUGH�PDQLS�ODWLI� LWPH�LoLQ�JHUHNOL�J�F�Q�

ROX PDV �� EHOLUOL� PLNWDUGD� ELU� \�N�Q�� N VD� ELU� PHVDIHGH� K ]O � ELU� HNLOGH� GRNX\D�

LOHWLOPHVLQL�JHUHNWLULU��%X�GD� LOJLOL� VSLQDO�VHJPHQW��]HULQGHNL�VSHVLILN� WHPDV�QRNWDV QD��

N VD�NDOG UDo�NROX�NXOODQ ODUDN��DQDWRPLN�HNOHP�KDUHNHWLQLQ�V Q UODU Q �D PDGDQ��HNOHP�

GLVWUDNVL\RQX� YH� NDYLWDV\RQXQX� PH\GDQD� JHWLUPHN� �]HUH� WDVDUODQP � ³\�NVHN� K ]O �

G� �N�DPSOLW�GO�´��+9/$��LWPH�PDQHYUDV �LOH�VD ODQ U��5HGZRRG��YH�&OHYHODQG�������

V� ������+9/$� VSLQDO�PDQLS�ODV\RQX�� V�UHVL�� DPSOLW�G��� \|Q�� YH� X\JXODPD� \HUL� JLEL

oH LWOL� IL]LNVHO�|]HOOLNOHUOH� WDQ PODQDELOHQ�EL\RPHNDQLN�ELU�\|QOHQGLUPH�X\JXODPDV G U�

�< OG ]�YH�$ DR OX�������%HUJPDQQ�YH�3HWHUVRQ��������

�����\ O QGD�WDQ PODQG QGDQ�EHUL�.D\URSUDNWLN�X\JXODPDODU ��+9/$�WHPHOL��]HULQGHQ�

SHN� oRN� IDUNO � WHNQLN� LOH� X\JXODQDUDN� J�Q�P�]H� JHOPL WLU�� 'LYHUVLILHG�� *RQVWHDG��

$FWLYDWRU�0HWKRG��3DOPHU�8SSHU�&HUYLFDO��/RJDQ�%DVLF��7KRPSVRQ�'URS�ED WD�ROPDN�

�]HUH�����OLVWHOHQPL �X\JXODPD�WHNQL L�EXOXQPDNWDG U��%HUJPDQQ�YH�3HWHUVRQ������VV��

����������+HU�NOLQLV\HQ�DOG �H LWLPH��HO�\HWHQH LQH��NL LVHO�J|U� �QH�HQ�X\JXQ�WHNQL L��

KDWWD� WHNQLNOHUL� EHQLPVHPL �EXQODUGDQ�ELU� YH\D�ELU� NDo � LOH� oDO PD\D�GHYDP�HWPL WLU��

$PHULNDQ� ND\URSUDNWLN� GHUQH LQLQ� ND\ WODU QGD� EHOLUWWL L� HNOL\OH� ND\URSUDNWLN�

NOLQLV\HQOHULQLQ�NXOODQG �WHNQLNOHULQ�GD O PODU �7DEOR����CGH�EHOLUWLOGL L�JLELGLU��



��

7DEOR������.D\URSUDNWLN�WHNQLNOHULQLQ�NOLQLV\HQOHU�WDUDI QGDQ�NXOODQ OPD�RUDQ

<�zZKWZ�<d < d�<E <h>>�E/D zm���^

�ŝǀĞƌƐŝĨŝĞĚ dĞŬŶŝ ŝ йϵϱ͕ϵ

�ĐƚŝǀĂƚŽƌ DĞƚŚŽĚ йϲϮ͕ϴ

'ŽŶƐƚĞĂĚ dĞŬŶŝ ŝ йϱϴ͕ϱ

�Žǆ &ůĞŬƐŝǇŽŶͬ�ŝƐƚƌĂŬƐŝǇŽŶ dĞŬŶŝ ŝ йϱϴ

dŚŽŵƉƐŽŶ �ƌŽƉ dĞŬŶŝ ŝ йϱϲ

^ĂŬƌŽ KŬƐŝƉƵƚĂů dĞŬŶŝŬ ;^KdͿ йϰϭ͕ϯ

WĂůŵĞƌ hƉƉĞƌ �ĞƌǀŝĐĂů dĞŬŶŝ ŝ йϮϴ͕ϴ

>ŽŐĂŶ �ĂƐŝĐ dĞŬŶŝ ŝ йϮϴ

.D\QDN��$PHULFDQ�&KLURSUDFWLF�$VRVVLDWLRQ��ZZZ�DFDWRGD\�RUJ�

7DEOR� �¶GH� J|U�OG� �� JLEL� $NWLYDW|U� HQVWU�PDQ � HQ� oRN� NXOODQ ODQ� ND\URSUDNWLN�

X\JXODPD� WHNQLNOHULQGHQ�ELUL�RODUDN�NDEXO� HGLOPHNWHGLU��.OLQLN�oDO PDODU� LOH� HWNLQOL L�

NDQ WODQP � RODQ� $NWLYDW|U� HQVWU�PDQ Q Q� WDVDUODQPD� DPDF �� KHP� NOLQLV\HQLQ�

X\JXODPDODU�HVQDV QGD�L �\�N�Q��D]DOWDUDN�VDNDWODQPDV Q �|QOHPHN�KHP�GH�GR UX�K ]GD�

GR UX� NXYYHWLQ� WDP� RODUDN� X\JXODQPDV Q � VD OD\DUDN� \DS ODQ� L OHPL� VWDQGDUW� KDOH�

JHWLUPHNWLU� �+DOGHPDQ� YH� 'DJHQDLV� ������ V�� ������ � 6WDQGDUGL]DV\RQX� ELU� |UQHN�

�]HULQGHQ�Do NOD\DFDN�ROXUVDN��oDO PDGD�NXOODQ ODFDN�RODQ�$NWLYDW|U���PRGHOL�FLKD]����

NDGHPHOL� NXYYHW� D\DU QD� VDKLSWLU�� 9H� EX� �� NDGHPH� VHUYLNDO�� GRUVDO�� ORPEHU� YH� VDNUDO�

ROPDN� �]HUH� KHU� E|OJHGH� R� E|OJH� LoLQ� WDQ PODQP � NXYYHW� LOH� VSHVLILN� RODUDN�

X\JXODQPDNWDG U��&LKD]����NDGHPH�J�o�D\DU QGD���1����NDGHPH�J�o�D\DU QGD���1�����

NDGHPH�J�o�D\DU QGD���1�����NDGHPH�J�o�D\DU QGD����1�LWL �VD ODPDNWDG U���$FWLYDWRU�

9�8VHU�0DQXDO�7HFKQLFDO�6SHFLILFDWLRQV��������

6SLQDO� PDQLS�ODWLI� X\JXODPDODU� YH� ND\URSUDNWLN� X\JXODPDODU� KDVWDO N� WHGDYL� HWPH�

DPDF \OD� NXOODQ OPDODU Q Q� \DQ QGD� X]XQ� \ OODUG U� SHN� oRN� XOXVDO� YH� XOXVODUDUDV

P�VDEDNDGD�VD O NO �VSRUFXODUGD�SHUIRUPDQV�DUWW UPD�RGDNO �RODUDN�VSRUFXODU�WDUDI QGDQ�

GD� NXOODQ OPDNWDG U��9DOHQ]XHOD� YH� GL �� ������ $OYDUHQJD� YH� GL �� ������



��

7KRPDV�YH�&KULVWLDQVHQ� ������� +HU� QH� NDGDU� IDUNO � VSRUFX� JUXSODU QGD� GHQJH��

SHUIRUPDQV� YH� SRVW�U� DVLPHWULVL� �]HULQH� �$OYDUHQJD� YH� GL �� ������� DVNHUL� SHUVRQHOGH�

SHUIRUPDQV��\D DP�NDOLWHVL��D U �YH�GHQJH��]HULQH��9LQLQJ�YH�GL ��������YE��oDO PDODU�

\DS OP �ROVD�GD�VSLQDO�PDQLS�ODWLI�X\JXODPDODU Q�YH\D�ND\URSUDNWLN�X\JXODPDODU Q�DW

VSRUFXODU � �]HULQGH� SHUIRUPDQV Q � GLUHN� RODUDN� GH HUOHQGLUHQ� ELU� oDO PD�

EXOXQPDPDNWDG U���

$W F ODUGD� SHUIRUPDQV � HWNLOH\HQ� IDNW|UOHU� GHQJH�� VWDWLN� SRVW�U�� NDV� HQGXUDQV ��

NRRUGLQDV\RQ�ROGX XQGDQ��,KDODLQHQ�YH�6FDQG�������YH�VSLQDO�PDQLS�ODWLI�X\JXODPDODU�

YH�ND\URSUDNWLN�EDN P Q�EX�IDNW|UOHUH�HWNLVLQL�NDQ WOD\DQ�SHN�oRN�\D\ Q�EXOXQGX XQGDQ�

EX�oDO PDP ]�NXUJXODQP W U��

%X�oDO PDGD�$W F O N�VSRUFXODU QGD�DNWLYDW|U�HQVWU�PDQO �ND\URSUDNWLN�X\JXODPDV Q Q�

LVDEHW� SHUIRUPDQV QD�� GHQJH\H� YH� NRRUGLQDV\RQD� HWNLVL� � |Oo�OP� W�U�� 3HUIRUPDQV�

EHOLUOHPH�|Oo�WOHUL�LVDEHW�RUDQ �YH�DW �V�UHVL�RODFDN� HNLOGH�NXUJXODQP W U��+HU�VSRUFX�

VWDQGDUW�SROLJRQGD���P�PHVDIHGHQ���� V QPD�DW � VRQUDV QGD����DW �\DSDUDN��NHQGLVL�

LoLQ� VNRU� ROX WXUPX �YH� DW � V�UHVLQL� EHOLUOHPL WLU��$UG QGDQ� VSRUFXODU� UDQGRPL]H��� H

VD\ O � JUXED� D\U ODUDN� GHQH\� YH� NRQWURO� JUXSODU � ROX WXUXOPX WXU�� 'HQH\� JUXEXQD�

VWDQGDUW� HQVWU�PDQ� RODQ�$NWLYDW|U� �� LOH� X\JXODPD� \DS OP �� NRQWURO� JUXEXQD� LVH� \D\

o NDU OP � DNWLYDW|U� LOH� VKDP� YXUX ODU � JHUoHNOH WLULOPL WLU�� 'DKD� VRQUD� EX� VNRUODU�

NDU OD W U OP W U��%XQXQ� \DQ QGD� DW F ODU Q� DW ODU Q � JHUoHNOH WLUGLNOHUL� WRSODP� V�UHOHU�

GH� NURQRPHWUH� LOH� |Oo�OHFHN� NDU OD W U OP W U�� 6�UHQLQ� oDO PD\D� GDKLO� HGLOPHVLQLQ�

VHEHEL� X\JXODPDQ Q� WRSODP� SHUIRUPDQV� �]HULQH� HWNLVLQLQ� GDKD� L\L� GH HUOHQGLULOPHVLQL�

VD ODPDNW U�� 'HQJH� YH� NRRUGLQDV\RQXQ� GH HUOHQGLULOPHVLQGH� 6WDU� H[FXUVLRQ� WHVWL�

NXOODQ OP W U���

$\U FD�X\JXODPDGD�$NWLYDW|U�HQVWU�PDQ Q�VHoLOPHVLQLQ�VHEHEL�oDO PDQ Q�REMHNWLIOL LQL�

DUWW U OPDV �� X\JXOD\ F \D� ED O � KDWD� SD\ Q Q� HQ� D]D� LQGLULOPHVL�� X\JXODPDODUGD�

VWDQGDUGL]DV\RQXQ� VD ODQPDV � YH� EX� J�QH� NDGDU� VD O NO � NL LOHUH� X\JXODQDQ� DNWLYDW|U�

HQVW�UXPDQO �X\JXODPDODU Q�KLoELU�\DQ�HWNLVLQLQ�WDQ PODQPDP �ROPDV G U�



��

+LSRWH]OHU��

+����� �� $W F ODUGD� P�VDEDND� |QFHVL� X\JXODQDQ� DNWLYDW|U� \DUG PO � ND\URSUDNWLN�

X\JXODPDODU�DW F ODU Q�DW �SHUIRUPDQVODU Q �JHOL WLULU��

+����� �� $W F ODUGD� P�VDEDND� |QFHVL� X\JXODQDQ� DNWLYDW|U� \DUG PO � ND\URSUDNWLN�

X\JXODPDODU�DW F ODU Q�GHQJH�NDELOL\HWOHULQL�JHOL WLULU��

+����� �� $W F ODUGD� P�VDEDND� |QFHVL� X\JXODQDQ� DNWLYDW|U� \DUG PO � ND\URSUDNWLN�

X\JXODPDODU�DW F ODU Q�SURIHV\RQHO�VSRU�SHUIRUPDQV Q �JHQHO�RODUDN�DUWW U U��



��
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2PXUJD��NDIDWDV QGDQ�ED OD\DUDN�NRNVLNVCLQ�ELWLPLQH�NDGDU�X]DQDQ�W�P�Y�FXGX�D\DNWD�

WXWDQ� GHVWHN� \DS G U�� .DIDWDV � NHPLNOHUL�� VWHUQXP�� NDEXUJDODU� YH� GL HU� FRUH� E|OJHVL�

NHPLNOHUL� LOH� ELUOH HUHN� DNVLOOHU� LVNHOHWL� ROX WXUXU�� (UL NLQ� ELUH\OHUGH� ������ FP�

X]XQOX XQGDG U�� 7HPHO� \DS � ELULPL� RODQ� RPXUODU�� LQWHUYHUWHEUDO� GLVNOHU� � 9'���

SDUDVSLQDO� NDVODU� YH� ED � GRNX� LOH� E�W�QOH HUHN� RPXUJD\ � ROX WXUXU�� 7HPHO� RODUDN� ���

NHPLN� \DS Q Q� ELU� DUD\D� JHOPHVL� LOH� ROX XU�� %XQODU� ��� YHUWHEUD�� VDNUXP� YH� NRNVLVWLU��

$QFDN�NHQGL�LoLQGH�VDNUXP����NRNVLNV�LVH���RPXUXQ�ND\QD PDV �LOH�ROX PX �\DS ODUG U��

�0RRUH�YH�'DOOH\�������V�������

�������.HPLNOHU�

2PXUJD\ �ROX WXUDQ�W�P�NHPLNOHU� HNLO����CGH�J|VWHULOPL WLU��

HNLO�������2PXUJD\ �ROX WXUDQ�W�P�NHPLNOHU�

.D\QDN��3XW]�5��YH�3DEVW�5���(G����������6RERWWD�$WODV�RI�+XPDQ�$QDWRP\�YROXPH����7UXQN��9 VFHUD��
/RZHU�/ PE�E\�-RKDQQHV�6RERWWD��0�Q FK��8UEDQ�	�) VFKHU��(OVHY HU��
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���������2V�YHUWHEUDH�

2PXUJD� �� VHUYLNDO�� ��� WRUDNDO�� �� OXPEDO�� �� VDNUDO� YH� �� NRNVLJHDO� ROPDN� �]HUH� ���

YHUWHEUDGDQ� PH\GDQD� JHOPHNWHGLU�� 7LSLN� ELU� YHUWHEUD� FRUSXV� YHUWHEUDH� YH� DUFXV�

YHUWHEUDH� ROPDN� �]HUH� �� E|O�PGHQ� ROX XU��+HU� LNL� E|OJHGHNL� NHPLN�� ELU� G � NRPSDNW�

WDEDND� NDWPDQ QGDQ�YH� NDQVHOHXV� YH\D� V�QJHULPVL� NHPLN� RODUDN� GD� ELOLQHQ� WUDEHN�OHU�

NHPLN�NDWPDQ QGDQ�ROX XU��

&RUSXV� WHN� SDUoDO � ULMLW� ELU� \DS G U�� <�N� WD PDN� YH� LQWHUYHUWHEUDO� GLVNOHU� LOH� HNOHP�

\�]H\L�ROX WXUPDN�LoLQ�J|UHYOLGLU��

$UFXV�YHUWHEUDH�JHQHO�RODUDN�SHGLN�O�YH�ODPLQDODUGDQ�ROX XU��7LSLN�ELU�YHUWHEUD�DUFXVCX�

�]HULQGH���DQDWRPLN�o N QW �EXOXQXU��%XQODU�SURF���DUWLFXODULV�VXSHULRU��SURF��DUWLFXODULV�

LQIHULRU�� SURF�� WUDQVYHUVXV�� SURF�� VSLQRVXV�� ODPLQD� DUFXV� YHUWHEUDH� YH� SHGLFXOXV� DUFXV�

YHUWHEUDHCGLU��� HNLO�������'UDNH�������V������0DUWLQL�������V�������< OG U P�������V������

HNLO�������7LSLN�9HUWHEUD�$QDWRPLVL�

���.D\QDN��1HWWHU�)��������$WODV�RI�KXPDQ�DQDWRP\��VHYHQWK�HG W RQ���
���3KLODGHOSKLD��(OVHYLHU�
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�����������6HUYLNDO�9HUWHEUDODU�

6HUYLNDO�YHUWHEUDODU�NDIDWDV Q Q�ELWLPLQGHQ�ED OD\ S�WRUDNDO�YHUWHEUDODUD�NDGDU�X]DQDQ���

YHUWHEUDGDQ� ROX XU�� 6HUYLNDO� YHUWHEUDODU Q� HQ� NDUDNWHULVWLN� |]HOOL L� SURF��

WUDQVYHUVXVODU QGD� NL� IRU�� WUDQVYHUVDULXP� LVLPOL� Do NO NW U�� &�� KDULo� GL HU� VHUYLNDO�

YHUWHEUDODUGD�EX�Do NO NWDQ�D�YHUWHEUDOLV�YH�Y��YHUWHEUDOLV�JHoHU��&��GH�EX�Do NO N�VDGHFH�

Y��YHUWEUDOLV�WDUDI QGDQ�NXOODQ O U���'UDNH�������V������0DUWLQL�������V������

�������������&���$WODV��

ON� VHUYLNDO� YHUWHEUD� DWODVW U�� $QDWRPLN� RODUDN� ��� 9H� ��� 6HUYLNDO� YHUWHEUD� LOH� ELUOLNWH�

DWLSLN� ELU� \DS \D� VDKLSWLU� � HNLO� ������ $WODV Q� FRUSXV� YHUWHEUDHCVL� YH� SURF�� VSLQRVXVCX�

\RNWXU��0DVVD�ODWHUDOLVCOHUH�VDKLSWLU��0DVVD�ODWHUDOLVCOHU�RFFLSLWDO�NHPL LQ�NRQGLOOHUL� LOH�

HOLSVRLG� WLSWH� HNOHP� \DSDU�� $UFXV� SRVWHULRUCXQGD� VXOFXV� DUWHULDH� YHUWHEUDOLV� EXOXQXU��

%XUDGDQ� $�� 9HUWHEUDOLV� YH� 1�� 6XERFFLSLWDOLV� �&�� 6LQLUL� DUND� GDO �� JHoHU�� $UFXV�

DQWHULRUXQ�DUND�\�]�QGH�IRYHD�GHQWLV�DG �YHULOHQ�ELU�oXNXU�EDU QG U U��%X�&�CQLQ�GHQVCL�

LOH�HNOHP�\DSPDV QD�RODQDN�VD ODU���'UDNH�������V������0DUWLQL�������V������

�������������&���$[LV��

&��YHUWHEUDV Q Q�DWODV� LOH�NHQHWOHQPHVLQL� VD OD\DQ�VXSHULRUD�\|QHOPL �GHQV�D[LV� LVLPOL�

o N QW V � YDUG U��'HQV� D[LV� DWODV Q� LoLQGH�NRQXPODQDUDN�NHQGL� DUDODU QGD� DWODQWRDNVL\DO�

HNOHPLQ� JHUoHNOH WLULOPHVLQH� RODQDN� WDQ U�� 6HUYLNDO� YHUWHEUDODU Q� \DS VDO� RODUDN� HQ�

NXYYHWOLVLGLU���'UDNH�������V������0DUWLQL�������V������

������������&��

�3URF�� VSLQRVXVX� HQ� X]XQ� YH� oDWDOV ]� \DS \D� VDKLS� VHUYLNDO� YHUWHEUDG U�� 6SLQ|]� SURF��

G DU GDQ�SDOSH�HGLOHELOLU��%X�VHEHSOH�&�CQLQ�GL HU�LVPL�YHUWHEUD�SURPLQHQVCWLU���0DUWLQL�

������V������

�����������7RUDNDO�9HUWHEUDODU�

6HUYLNDO� YHUWHEUDODU Q� DUG QGDQ� X]DQDQ� ��� RPXUGDQ� ROX XU�� &RUSXVODU � D D � GR UX�

LQLOGLNoH� E�\�U�� %XQXQ� DOW QGD� \�N� WD PD� PHNDQL]PDV Q Q� ROGX X� G� �Q�O�U�� � (Q�

NDUDNWHULVWLN� |]HOOLNOHUL� J|YGHOHULQGH� YH� SURF�� WUDQVYHUVXVODU QGD� NRVWDODU� LoLQ�

NRQXPODQP � HNOHP� \�]OHULGLU�� 3URFHVVXV� VSLQRVXV¶ODU � G HU� YHUWHEUDODUGDQ� X]XQ� YH�

D D � REOLN� NRQXPGD� SR]LV\RQODQP W U�� )RUDPHQ� YHUWHEUDOH¶OHUL� OXPEDO� YHUWHEUDODUD�



��

J|UH�N�o�N�YH�\XYDUODNW U��*|YGHOHUL�NDOS� HNOLQGHGLU��7��YHUWHEUD�SURF��VSLQRVXV¶X�HQ�

EHOLUJLQ�RODQ�WRUDNDO�YHUWHEUDG U��$VO QGD�7���SURFHVVXV�VSLQRVXV¶X�HQ�X]XQ�RODQ�WRUDNDO�

YHUWHEUD�ROPDV QD�UD PHQ�7��WRUDNDO�NLIR]�Do V QGDQ�GROD\ �7��GDKD�EHOLUJLQGLU��7���7���

7���� 7��� YH� 7��� YHUWHEUDODU � DWLSLNWLU�� %LULQFL� WRUDNDO� YHUWHEUDQ Q� J|YGHVLQGH� KHU� LNL�

\DQGD�ELU� WDP��ELU�\DU P�HNOHP�\�]��YDUG U��7��YHUWHEUD�FRUSXV¶XQGD��J|YGH��HQ�ID]OD�

HNOHP� \�]�� EXOXQDQ� WRUDNDO� YHUWHEUDG U�� 7�CXQ� LVH� VDGHFH� J|YGHVLQLQ� �VW� E|O�P�QGH�

\DU P� HNOHP� \�]�� YDUG U�� 7��� 7���� 7��� YH� 7��� YHUWHEUDODU Q Q� J|YGHOHULQGH� ELU� WDP�

HNOHP�\�]��YDUG U��7���YH�7���YHUWHEUDODU Q Q�SURF��WUDQVYHUVXV¶ODU QGD�NDEXUJDODU�LoLQ�

HNOHP�\�]��\RNWXU��%X�VHYL\HOHULQ�NDEXUJDODU�LOH�ED ODQW V �\RNWXU���'UDNH�������V������

< OG U P�������V������

HNLO�������$WODV�YH�$NVLV��&��YH&��

.D\QDN��6DODGLQ�.��������$QDWRP\�DQG�3K\VLRORJ\��7KH�8QLW\�RI�)RUP�DQG�)XQFWLRQ��UG�(GLWLRQ��8QLWHG�
6WDWHV��0F�*UDZ�+LOO�

�����������/XPEDO�9HUWHEUDODU�

/XPEDO�YHUWHEUDODU�WRUDNDO�YHUWHEUDODU Q�DUG QGDQ���DGHW�RODFDN� HNLOGH�\HUOH PL OHUGLU��

7LSLN� DQDWRPLN� YHUWHEUD� HNOLQH� VDKLSWLUOHU�� /XPEDO� YHUWHEUDODU� NRUSXVODU � HQ� E�\�N�

RODQODUG U�� 3URF�� VSLQRVXVCODU � WRUDNDO� YHUWHEUDODUGDQ� N VD� YH� G|UWJHQ� HNLOOLGLU�� 3URF��

WUDQVYHUVXVCODU �\LQH�J|UHOL�RODUDN�GL HU�YHUWHEUDODUGDQ�X]XQGXU��%XQXQOD�ELUOLNWH�SURF��

WUDQVYHUVXVCODU Q Q� N|N� N VP QGD� SURF�� DFFHVVRULXV�� SURF�� DUWLFXODULV� VXSHULRUCODU Q Q�



��

SRVWHULRUXQGD� SURF�� PDPLOODULV� DG � YHULOHQ� o N QW ODUD� VDKLSWLUOHU�� �'UDNH� ������ V�� ����

< OG U P�������V�����

�����������6DNUXP�

6DNUXP�� ND\QD P �EH � VDNUDO� YHUWHEUDGDQ� ROX DQ� WHN� ELU� NHPLNWLU� � HNLO� ������7HSHVL�

LQIHULRUD�NRQXPODQDFDN� HNLOGH��oJHQ�ELU�\DS G U�� oE�NH\�ELU�|Q�\�]H\H�YH�EXQD�X\JXQ�

RODUDN� HNLOOHQPL � G E�NH\� ELU� DUND� \�]H\H� VDKLSWLU�� 6XSHULRUGD� ORPEHU� YHUWHEUDODU��

LQIHULRUGD�LVH�NRNVLNV�LOH�HNOHP�\DSDUDN�ELUOH PHNWHGLU��3HOYLN�NHPLNOHUOH�HNOHPOH PHN�

LoLQ�VD �VRO�KHU�ELU�\DQ�\�]H\GH�ELUHU� WDQH�/� HNOLQGH�IDVHW�HNOHP�\�]H\L�YDUG U��$UND�

\�]��� G|UW� oLIW� DUND� VDNUDO� IRUDPLQD\D� VDKLSWLU�� gQ� \�]��� 6��6�� VSLQDO� VLQLUOHULQLQ�

V UDV \OD� DUND� YH� |Q� UDPL� JHoL OHUL� LoLQ� G|UW� oLIW� |Q� VDNUDO� IRUDPLQD\D� VDKLSWLU�� �'UDNH�

������V�������&UDPHU�������V������

�����������.RNVLNV�

.RNVLNV�� VDNUXPXQ� DOW� XFX� LOH� ELUOH HQ� YH� �o� LOD� G|UW� ND\QD P � NRNVLJDQ� RPXUJD\

WHPVLO� HGHQ� N�o�N� �oJHQ� ELU� NHPLNWLU� � HNLO� ������ .�o�N� ER\XWOXGXU� YH� RPXU� DUNODU

\RNWXU��'UDNH�������V��������< OG U P�������V������

���������3HOYLV�

3HOYLVCL�ROX WXUDQ�NHPLNOHU� HNLO����CGH�D\U QW O �RODUDN�J|VWHULOPL WLU��

����������2V�FR[DH�

3HOYLV� VD � YH� VRO� SHOYLN� NHPLNOHUGHQ� �RV� FR[DH��� VDNUXPGDQ� YH� NRNVLNVWHQ� ROX XU��

6DNUXP� \XNDU GDQ� OXPEDO� E|OJH� LOH� OXPERVDNUDO� HNOHPL� \DSDUDN� ELUOH LU�� 3HOYLN�

NHPLNOHU� LVH� SRVWHULRUGD� VDNURLOLDN� HNOHP� LOH� VDNUXPD� |Q� WDUDIWD� LVH� VLPSLVLV� SXELV�

DUDF O � LOH� ELUELUOHULQH� ED ODQ UODU�� 3HOYLN� NHPLN� LUUHJXOHU�� \DVV � ELU� \DS \D� VDKLSWLU��

7HPHOGH�2V�LOLXP��RV�LVFKL�YH�RV�SXELV�RODUDN���NHPL LQ�ELUOH PHVL�LOH�ROX XU��%X���NHPLN�

HUL NLQOLN� G|QHPLQH� JHoL � LOH� ������� \D �� ND\QD DUDN� SHOYLV� LVNHOHWLQL� ROX WXUXU� �'UDNH�

������V�������< OG U P�������V������$U QF �������V�������



���

HNLO�������6DNUXP��NRNVLNV�YH�SHOYLV�NHPLNOHUL�

.D\QDN��1HWWHU�)��������$WODV�RI�KXPDQ�DQDWRP\��VHYHQWK�HG W RQ��3KLODGHOSKLD��(OVHYLHU�

�������������2V�LOLXP�

2V� FR[DHCQLQ� HQ� E�\�N� SDUoDV G U�� <DVV � ELU� \DS \D� VDKLSWLU�� �� WHPHO� SDUoDGDQ� PH\GDQD�

JHOLU�� %XQODU�� FRUSXV� YH� DODCG U�� $QWHULRUGD� VSLQD� LOLDND� DQWHULRU� V�SHULRU� NUHVWCWH��

SRVWHULRUGD�VSLQD�LOLDND�SRVWHULRU�V�SHULRUCGD�VRQODQ U���< OG U P�������V������'UDNH�������V��

������

�������������2V�LVFKLXP�

3HOYLN� \DS Q Q� HQ� VD ODP� NHPL LGLU�� 2V� FR[HD¶Q Q� SRVWHULRLQIHULRUXQGD� NRQXPODQ U�� µ/¶�

HNOLQGHNL� NHPLNWLU�� 2WXUXU� SR]LV\RQGD� Y�FXW� D UO Q � WD \DQ� VRQ� NHPLNWLU�� .RUSXV� YH�

UDPXV�RODUDN�LNL�E|O�P��YDUG U��< OG U P�������V������'UDNH�������V�������$U QF �������V��

�����

�������������2V�SXELV�

3HOYLN�NHPL LQ�DQWHULRLQIHULRU�E|O�P�QGH�NRQXPODQ U��(Q�N�o�N�NHPLNWLU��%LU�J|YGH�YH�LNL�

X]DQW GDQ�ROX XU��2V�LVFKLXP�YH�RV�SXELV�NHPLNOHUL�HNOHPOH HUHN�VLPIL]LV�SXELVCL�PH\GDQD�

JHWLULU��6LPIL]LV�SXELV�NDWLODJLQ|]�\DS GDNL�ELU�HNOHPGLU����< OG U P�������V������'UDNH�������

V�������$U QF �������V�������

�������������2V�VDFUXP�

2V�VDFUXP������������6DNUXP�E|O�P�QGH�GHWD\O �RODUDN�Do NODQP W U��



���

�������������2V�FRF[\FV�

2V�FRF[\FV��������������.RNVLNV�E|O�P�QGH�GHWDO �RODUDN�Do NODQP W U��

���������hVW�(NVWUHPLWH�.HPLNOHUL�

hVW�HNVWUHPLWH�NRO��|Q�NRO��YH�HOCGHQ�PH\GDQD�JHOLU��+XPHUXV�VNDSXOD�YH�NODYLNXOD�LOH�

HNOHPOH HUHN�RPX]�HNOHPLQGH�NROX�J|YGH\H�ED ODU��gQNRO�UDGLXV�YH�XOQD�NHPLNOHUL�LOH�

ROX WXUXOXU��.RO��|QNRO��HO�YH�VXSHULRODWHUDO�J|YGH�NHPLNOHUL� HNLO�����YH� HNLO�����CGD�

J|VWHULOPL WLU��'UDNH�������V�������0RRUH�YH�'DOOH\�������V��������

���������$OW�(NVWUHPLWH�.HPLNOHUL�

$OW�HNVWUHPLWHOHU�EDFDNODU�YH�D\DNODUGDQ�ROX PDNWDG U��%DFDN�NDOoD\D�ED ODQDQ� IHPXU�

YH�GL]�HNOHPL�LOH�RQD�ED ODQDQ�WLELD�ILEXOD�NHPLNOHULQGHQ�ROX PDNWDG U��$OW�HNVWUHPLWH�

NHPLNOHUL� HNLO� ����CGD� GHWD\O � RODUDN� J|VWHULOPL WLU�� �'UDNH� ������ V�� ����� 0RRUH� YH�

'DOOH\�������V�������

�������(NOHPOHU�YH�/LJDPDQODU�

7LSLN� RPXUJD� DQDWRPLVL� HNOHP� YH� OLJDPDQODU HNLO� ���CGH�� NDOoD� HNOHPL� OLJDPDQODU

HNLO����CGD��D\DN�ELOH L�HNOHP�YH�OLJDPDQODU HNLO����CGH��RPX]�HNOHP�YH�OLJDPDQODU

HNLO� ���CGH�� GLUVHN� HNOHP� YH� OLJDPDQODU HNLO� ���CGH�� HO� YH� HO� ELOH L� HNOHP� YH�

OLJDPDQODU HNLO����CGD�GHWDO �RODUDN�J|VWHULOPL WLU��

��������2PXUJD\ �oHYUHOH\HQ�HNOHPOHU��

2PXUODU� DUDV QGDNL� LNL� DQD� HNOHP� WLSL� YDUG U�� %XQODU� YHUWHEUD� J|YGHOHUL� DUDV QGDNL�

V\PSKVLV�HNOHPOHU�YH�DUWLN�OHU�SURVHVOHU�DUDV QGDNL�VLQRY\DO�HNOHPOHUGL��7LSLN���RPXU�

DUDV QGD���VLQRY\DO���V\PSKLVLV� WLSL�HNOHP�ROPDN��]HUH� WRSODP�DOW �HNOHP�YDUG U��+HU�

VHPIL]�HNOHP�ELU�LQWHUYHUWHEUDO�GLVNL�LoHULU��%X�HNOHPOHU�VD\HVLQGH�LNL�RPXU�DUDV QGDNL�

KDUHNHW� V Q UO � ROVD�GD�� W�P�RPXUODU� DUDV QGDNL�KDUHNHWLQ� WRSODP � W�P�RPXUJDGD�JHQL

ELU� KDUHNHW� DUDO � LOH� VRQXoODQ U�� 9HUWHEUDO� NRORQXQ� KDUHNHWOHUL� DUDV QGD� IOHNVL\RQ��

HNVWDQVL\RQ��ODWHUDO�IOHNVL\RQ��URWDV\RQ�YH�VLUN�PGLNVL\RQ�EXOXQXU��

.RP X�YHUWHEUD�J|YGHOHUL�DUDV QGD�EXOXQDQ�VLPIL]�HNOHP��KHU�ELU�YHUWHEUDO�J|YGHGH�ELU�

KL\DOLQ�N N UGDN�WDEDNDV �YH�WDEDNDODU�DUDV QGD�\HU�DODQ�ELU�LQWHUYHUWHEUDO�GLVNWHQ�ROX XU��

QWHUYHUWHEUDO� GLVN�� PHUNH]L� ELU� oHNLUGHN� SXOSRVXVX� oHYUHOH\HQ� ELU� G � DQXOXV�

ILEURVXVXQGDQ� ROX XU��$QXOXV� ILEURVXV�� ELU� ODPHO� \DS HNOLQGH� G�]HQOHQPL � JHQL � ELU�



���

ILEURNDUWLODM� E|OJH� YH� EXQX� oHYUHOH\HQ� ELU� G � NROODMHQ� KDONDV QGDQ� ROX XU�� %X� OLI�

GL]LOLPL�RPXUODU�DUDV QGDNL�URWDV\RQX�V Q UODU��dHNLUGHN�SXOSRVXV�� LQWHUYHUWHEUDO�GLVNLQ�

RUWDV Q �GROGXUXU�� MHODWLQ�\DS GDG U�YH�RPXUODU�DUDV QGDNL� V N W UPD�NXYYHWOHULQL�HPHU��

$QXOXV� ILEURVXVXQGDNL� GHMHQHUDWLI� GH L LNOLNOHU�� oHNLUGHN�SXOSRVXVXQXQ�KHUQLDV\RQXQD�

\RO� DoDELOLU�� 3RVWHURODWHUDO� KHUQLDV\RQ�� LQWHUYHUWHEUDO� IRUDPHQOHUGH� VSLQDO� VLQLULQ�

N|NOHULQH�EDV �\DSDUDN�HWNLOH\HELOLU��9HUWHEUDO�DUNODU�DUDV QGDNL�HNOHPOHU��]LJDSRIL]L\DO�

HNOHPOHU��NRP X�RPXUODUGD�V�SHULRU�YH� LQIHULRU�DUWLN�OHU�SURVHVOHU�DUDV QGDNL�VLQRY\DO�

HNOHPOHUGLU��(NOHP�\�]H\OHULQLQ�NHQDUODU QD�WXWWXUXOPX �LQFH�ELU�HNOHP�NDSV�O���KHU�ELU�

HNOHPL�oHYUHOHU���

6HUYLNDO� E|OJHOHUGH�� ]LJDSRIL]L\DO� HNOHPOHU� DQWHULRUGDQ� SRVWHULRUD� GR UX� ELU� LQL

JHUoHNOH WLULU� YH� DQDWRPLN� IRUPODU � IOHNVL\RQ� YH� HNVWDQVL\RQX� NROD\OD W U U�� 7RUDNDO�

E|OJHGH�� HNOHPOHU� GLNH\� RODUDN� HNLOOHQLU� YH� DQDWRPLN� IRUPODU � IOHNVL\RQ� YH�

HNVWDQVL\RQX� V Q UODU�� DQFDN� URWDV\RQX�NROD\OD W U U��/RPEHU� E|OJHGH�� HNOHP�\�]H\OHUL�

NDYLVOL� YH� ELWL LN� \DS GD� ELUELULQH� NHQHWOLGLU�� E|\OHFH� KDUHNHW� DODQ � V Q UODQ U�� EXQD�

UD PHQ�IOHNVL\RQ�YH�HNVWDQVL\RQ�EHO�E|OJHVLQGH�KDOD�|QHPOL�KDUHNHWOHUGLU���'UDNH�������

V� ����0DQJDQ������V����



���

HNLO�������2PXUJD�HNOHP�OLJDPHQWOHUL�

.D\QDN��3XW]�5��YH�3DEVW�5���(G����������6RERWWD�$WODV�RI�+XPDQ�$QDWRP\�YROXPH����7UXQN��9 VFHUD��
/RZHU�/ PE�E\�-RKDQQHV�6RERWWD��0�Q FK��8UEDQ�	�) VFKHU��(OVHY HU��

��������2PXUJD�HNOHP�OLJDPHQWOHUL�

2PXUODU� DUDV QGDNL� HNOHPOHU�� RPXU� J|YGHOHUL� YH� RPXU� DUNODU Q Q� DUD� ED ODQW � YH�

ELOH HQOHUL� DUDV QGD� JHoHQ� oRN� VD\ GD� ED � LOH� J�oOHQGLULOLU� YH� GHVWHNOHQLU��$QWHULRU� YH�

SRVWHULRU�ORQJLWXGLQDO�OLJDPHQWOHU�RPXUJD�J|YGHOHULQLQ�|Q�YH�DUND�\�]H\OHULQGH�EXOXQXU�

YH�YHUWHEUDO�NRORQXQ�E�\�N�N VP �ER\XQFD�X]DQ U���

,�� $QWHULRU� ORQJLWXGLQDO� OLJDPHQW�� NDIDWDV Q Q� WDEDQ Q� V�SHULRUXQGDQ� WXWWXUXOXU� YH�

VDNUXPXQ�|Q�\�]�QH�NDGDU�D D �GR UX�X]DQ U��7�P�\RO�ER\XQFD��RPXU�J|YGHOHULQH�YH�

LQHUYHUWHEUDO�GLVNOHUH�ED ODQ U��

,,�� 3RVWHULRU� ORQJLWXGLQDO� OLJDPHQW�� RPXU� J|YGHOHULQLQ� DUND� \�]H\OHULQGH� EXOXQXU� YH�

RPXU� NDQDO Q Q� |Q� \�]H\LQL� NDSODU�� $QWHULRU� ORQJLWXGLQDO� OLJDPHQW� JLEL�� X]XQOX X�

ER\XQFD� RPXUJD� J|YGHOHULQH� YH� LQWHUYHUWHEUDO� GLVNOHUH� ED ODQ U��&,,
\L� NDID� WDEDQ Q Q�

LQWUDNUDQL\DO� \|Q�QH� ED OD\DQ� SRVWHULRU� ORQJLWXGLQDO� OLJDPHQWLQ� �VW� N VP �� WHNWRULDO�

PHPEUDQ�RODUDN�DGODQG U O U��



���

,,,�� /LJ�� )ODYXP�� +HU� LNL� WDUDIWD� OLJDPHQWXP� IODYXP�� ELWL LN� RPXUODU Q� ODPHOOHUL�

DUDV QGDQ� JHoHU�� %X� LQFH�� JHQL � OLJDPDQODU� D UO NO � RODUDN� HODVWLN� GRNXGDQ� ROX XU� YH�

YHUWHEUDO� NDQDO Q� DUND� \�]H\LQLQ� ELU� SDUoDV Q � ROX WXUXU�� +HU� OLJDPHQWXP� IODYXP��

RPXUXQ� �]HULQGHNL� ODPLQDQ Q� SRVWHULRUX� LOH� \XNDU GDNL� RPXUXQ� ODPLQDV Q Q� DQWHULRUX�

DUDV QGD� X]DQ U�� /LJDPHQWD� IODYXP� ODPLQDODU Q� IOHNVL\RQGD� D\U OPDV QD� GLUHQLU� YH�

DQDWRPLN�SR]LV\RQD�JHUL�G|QPHVLQH�HNVWDQVL\RQ�\|Q�QGH�\DUG PF �ROXU��

,9�� 6XSUDVSLQ|]� /LJDPHQW� YH� /LJ�� 1XNKDH�� 6XSUDVSLQRXV� OLJDPHQW�� YHUWHEUD� VSLQ|]�

SURVHVOHULQLQ� XoODU � ER\XQFD� YHUWHEUD� &9,,
GHQ� VDNUXPD� NDGDU� X]DQ U�� &9,,
GHQ�

NDIDWDV QD� NDGDU� OLJDPHQW� OLJDPDQ Q� NDXGDO� N V PODU QGDQ� \DS VDO� RODUDN� IDUNO OD DUDN�

OLJDPHQWXP� QXNKDH� RODUDN� DGODQG U O U�� /LJDPHQWXP� QXNKDH�� PHGLDQ� VDJLWDO� SODQGD�

�oJHQ� HNLOOL� ELU� \DS G U�� hoJHQLQ� WDEDQ �� G � RNVLSLWDO� o N QW GDQ� IRUDPHQ� PDJQXPD�

NDGDU� NDIDWDV QD� ED O G U�� 7HSH� QRNWDV � &9,,
QLQ� VSLQ|]� SURVHVLQGHQ� ED ODU�� hoJHQLQ�

GHULQ� WDUDI �� &,
LQ� SRVWHULRU� W�EHUN�O�QH� YH� GL HU� VHUYLNDO� YHUWHEUDODU Q� VSLQ|]�

SURVHVOHULQH� ED ODQ U�� /LJDPHQWXP� QXNKDH� ED � GHVWHNOHU�� )OHNVL\RQD� NDU � GLUHQo�

J|VWHULU� YH� ED � DQDWRPLN� SR]LV\RQD� JHWLUPH\L� NROD\OD W U U�� *HQL � \DQDO� \�]H\OHU� YH�

OLJDPDQ Q�DUND�NHQDU ��E|OJHGHNL�NDVODU�LoLQ�ED ODQW �QRNWDV �ROX WXUXU��

9�� ,QWHUVSLQ|]� OLJDPHQWOHU�� NRP X� RPXUODU Q� VSLQ|]� SURVHVOHUL� DUDV QGDQ� JHoHU��

7DEDQGDQ� KHU� ELU� VSLQ|]� SURVHVLQ� DSHNVLQH� ED ODQ UODU�� SRVWHULRUGD� VXSUDVSLQRXV�

OLJDPHQW�LOH�YH�DQWHULRUGD�KHU�LNL�WDUDIWD�OLJDPHQWD�IODYD�LOH�NDU UODU��'UDNH�������V������

0DQJDQ������V�����



���

HNLO�������2PX]�YH�GLUVHN�HNOHPOHUL��/LJDPHQWOHUL

����������������������������.D\QDN��5REHUWV���������+XPDQ�DQDWRP\�WKH�GHILQLWH�YLVXDO�JXLGH���
����������������������������/RQGRQ��0HGL0RWLRQ�

��������3HOYLV�YH�NDOoD�HNOHPOHUL�

7�P�SHOYLV�HNOHP�YH�OLJDPDQODU HNLO����CGD�J|VWHULOPL WLU���

����������6DNURLOLDN�(NOHP�

OLXP�LOH�VDFUXP¶XQ�DUWLN�OHU�\�]H\OHUL�DUDV QGDNL�HNOHPGLU��6LQRYL\DO�HNOHPOHU�V Q I QD�

GDKLOGLU�� $QDWRPLN� ORNDV\RQ� RODUDN� LNLQFL� YH� �o�QF�� VDNUDO� YHUWHEUD� VHYL\HOHULQLQ�

DUDV QGDG U��6DNURLOLDN�HNOHPLQ�DQD�IRQNVL\RQX�Y�FXGXQ�D UO Q �SHOYLVH��SHOYLVWHQ�GH�

DOW�HNVWUHPLWHOHUH�DNWDUPDNW U��(NOHPLQ�KDUHNHW�NDELOL\HWL�V Q UO G U��

/LJ��6DFURLOLDFXP�DQWHULRU��/LJ��6DFURLOLDFXP�SRVWHULRU��/LJ��6DFURLOLDFXP�LQWHURVVXHP�

ROPDN��]HUH���DQD�OLJDPDQ�WDUDI QGDQ�GHVWHNOHQHUHN�ELU�DUDGD�WXWXOXU��< OG U P�������V��

����'DU�������V�������%D\UDPR OX�������V�������$U QF ������V��������



���

HNLO�������3HOYLV�YH�NDOoD�HNOHPL�HNOHP�YH�OLJDPHQWOHUL�

.D\QDN�� &HOHPHQWH�� � ������ $QDWRP\�� $� 5HJLRQDO� $WODV� RI� WKH� +XPDQ� %RG\�� �WK� (GLWLRQ�� 86$��
/LSSLQFRWW�:LOOLDPV�	�:LONLQV��D�:ROWHUV�.OXZHU�EXVLQHVV�

����������6\PSK\VLV�SXELV�

3XELV¶OHULQ�ELUOH PHVL�LOH�ROX XU��.DUWLODJLQ|]�\DS GD�ELU�HNOHPGLU��'LVNXV�LQWHUSXELNXV�

HNOLQGH�DGODQG U ODQ�ELU�GLVNXVD�VDKLSWLU��+DUHNHW�NDELOL\HWL�EXOXQPDPDNWDG U��

'LVFXV�LQWHUSXELFXV��/LJ��3XELFXP�VXSHULXV��/LJ��3XELFXP�VXSHULXV�ROPDN��]HUH���DQD�

OLJDPDQ�WDUDI QGDQ�GHVWHNOHQHUHN�\DS VDO�E�W�QO� �Q��ROX WXUXU���< OG U P�������V������

$U QF �������V��������

����������6DNURNRNVLJHDO�(NOHP�

6DFXP¶XQ� DSHNVL� LOH� &RF[\FV� DUDV QGD� ROX WXUXOXU�� 6\PSK\VLV� V Q I QGD� ELU� HNOHPGLU��

gQH�YH�DUND\D�KDUHNHW�NDELOL\HWLQH�VDKLSWLU��$QFDN�oRN�V Q UO G U��

/LJ��6DFURFRFF\JHXP�SRVWHULXV�VXSHUILFDOLV��/LJ��6DFURFRFF\JHXP�SRVWHULXV�SURIXQGXV��

/LJ��6DFURFRFF\JHXP�DQWHULXV��/LJ��6DFURFRFF\JHXV�ODWHUDOH�ROPDN��]HUH���DQD�OLJDPDQ�

WDUDI QGDQ�GHVWHNOHQHUHN�\DS VDO�E�W�QO� �Q��ROX WXUXU����$U QF �������V��������



���

���������$UW��FR[HD�

2V� FR[HDCQ Q� DVHWDEXOXPXQGD� EXOXQDQ� IDFLHV� OXQDWD� LOH� NDSXW� IHPRUL� DUDV QGDNL�

HNOHPGLU�� 6LQRYL\DO�� VIHURLG� WLSWHGLU��9HUWLNDO�� VDJLWDO� YH� WUDQVYHUV� ROPDN� �]HUH� �� DQD�

HNVHQGH�GH�KDUHNHW�NDELOL\HWLQH�VDKLSWLU��

/LJ�� 3XERIHPRUDOH�� /LJ�� &DSLWLV� IHPRULV�� /LJ�� VKLRIHPRUDOH�� /LJ�� OLRIHPRUDOH�� /LJ��

7UDQVYHUVXP�DFHWDEXOL��/DEUXP�DFHWDEXODUH��&DSVXOD�DUWLFXODULV��=RQD�RUELFXODULV�ROPDN�

�]HUH���OLJDPDQ�WDUDI QGDQ�GHVWHNOHQLU��< OG U P�������V������$U QF �������V�������

��������'L]�HNOHPL��$UW��*HQXV��YH�OLJDPDQODU

)HPXU�LOH�WLELD�DUDV QGD�ROX WXUXODQ�ELNRQG�OHU�WLS�ELU�HNOHP�RODQ�DUW��JHQXV�Y�FXGXQ�HQ�

E�\�N�HNOHPLGLU��%X�HNOHPH�Y�FXGXQ�HQ�E�\�N�VHVDPRLG�NHPL L�RODQ�SDWHOOD�GD�NDW O U�

YH�IHPXUXQ�NRQGLOOHUL�LOH�HNOHPOH LU��$UW��JHQXVCXQ�VWDELOLWHVLQL�VD OD\DQ�HQ�|QHPOL�\DS

TXDGULFHSV� IHPRULVCWLU�� )OHNVL\RQ�� HNVWDQVL\RQ� YH� IOHNVL\RQGD\NHQ� ELUD]� URWDV\RQ�

\HWHQH L� YDUG U�� /LJ�� 3DWHOODH�� /LJ�� &ROODWHUDOH� ILEXODUH�� /LJ�� &ROODWHUDOH� WLELDOH�� OLJ��

3RSOLWHXP� REOLTXXP�� /LJ�� 3RSOLWHXP� DUFXDWXP� ROPDN� �]HUH� �� DGHW� G � YH� /LJ��

&UXFLDWXP� $QWHULXV�� /LJ�� &UXFLDWXP� 3RVWHULXV�� /LJ�� 7UDQVYHUVXP� JHQXV�� /LJ��

0HQLVFRIHPRUDOH� $QWHULXV�� 0HQLVFRIHPRUDOH� 3RVWHULXV� ROPDN� �]HUH� �� Lo� OLJDPDQ�

WDUDI QGDQ�GHVWHNOHQLU��'UDNH�������V�������

��������7LELR�)LEXODU�(NOHP�

7LELD� LOH� ILEXOD\ � \DWD\GD� ELUOH WLUHQ� HNOHPGLU�� 3URNVLPDO� YH� GLVWDOGH� ROPDN� �]HUH� ��

WLELRILEXODU�HNOHP�YDUG U��3URNVLPDO�HNOHP�SODQD� WLSLQGH��GLVWDO�HNOHP� LVH�VLQGHVPR]LV�

WLSLQGHGLU�� $\DN� ELOH L� VWDELOLWHVLQGH� SULPHU� URO� R\QDU� �'UDNH� ������ V�� ����� < OG U P�

������V�������

��������7DORFUXUDO�HNOHP�

7LELD�� ILEXOD� YH� WDOXV� DUDV QGDNL� HNOHPGLU�� *LQJO\PXV� WLSLQGH� ELU� HNOHPGLU�� $\DN�

IOHNVL\RQ� HNVWDQVL\RQ� KDUHNHWL� EX� HNOHPGH� PH\GDQD� JHOLU�� /LJ�� 'HOWRLGHXP��

/LJ�FROODWHUDOH� ODWHUDOH� ROPDN� �]HUH� �� DQD� OLJDPDQ� WDUDI QGDQ� GHVWHNOHQLU� �< OG U P�

������V�������



���

��������$\DN�HNOHPOHUL�

$\DN� LoHULVLQGH� �� DGHW� WDUVDO� NHPLN�� �� DGHW� PHWDWDUVDO� NHPLN�� IDODQNVODU�� WDOXV� YH�

NDONDQHXV� ROPDN� �]HUH� SHN� NHPLN� EXOXQXU�� %X� NHPLNOHU� DUW�� VXEWDODULV�� DUW��

WDUV WUDQVYHUVD�� DUW�� WDUVRPHWDWDUVDOHV�� DUW�� PHWDWDUVRSKDODQJHDH�� DUW�� LQWHUSKDODQJHDH�

ROPDN��]HUH�HNOHPOHUOH�ELUELULQH�ED ODQ U��%X�HNOHPOHU�VD\HVLQGH�D\D\N�YH�D\DN�ELOH L�

KDUHNHW�NDELOL\HWL�ROX XU�� VWDELOLWH� VD ODQ U��$\DN�YH�D\DN�ELOH L�HNOHPOHUL� HNLO����CGH�

GHWD\O �RODUDN�J|VWHULOPL WLU��'UDNH�������V��������

HNLO�������$\DN��$\DN�ELOH L�HNOHPOHUL�YH�/LJDPHQWOHUL�

.D\QDN��5REHUWV���������+XPDQ�DQDWRP\�WKH�GHILQLWH�YLVXDO�JXLGH��/RQGRQ��0HGL0RWLRQ�

���������hVW�HNVWUHPLWH�HNOHPOHUL�

������������$UW��6WHUQRFODYLNXODULV�

.ODYLNXODQ Q� VWHUQDO� XFX� LOH� PDQXEULXP� VWHUQL� DUDV QGD� JHUoHNOH WLULOHQ� VHOODU� WLS� ELU�

HNOHPGLU��hVW�HNVWUHPLWH\L�J|YGH\H�ED OD\DQ�WHN�HNOHPGLU��'LVFXV�DUWLNXODULVH�VDKLSWLU�

�'UDNH�������V�������

�����������$UW��$NURPLRNODYLNXODULV�

.ODYLNXODQ Q� DNURPLDO� XFX� LOH� VNDSXODQ Q� DNURPLRQX� DUDV QGD� ROX PX � ELU� HNOHPGLU��

3ODQD� WLSWHGLU�� *HQHOOLNOH� GLVNXV� DUWLNXODULVH� VDKLSWLU�� /LJ�� 7UDSH]RLGHXP� YH� /LJ��

&RQRLGHXP� ROPDN� �]HUH� �� SDUoDQ Q� ELUOH PHVL� LOH� ROX DQ� /LJ�� &RUDFRFODYLFXODUH�

OLJDPHQWLQH�VDKLSWLU��'UDNH�������V�������



���

�����������$UW��+XPHUL��$UW��*OHQRKXPHUDOLV��

.DSXW�KXPHUL�LOH�NDYLWDV�JOHQRLGDOLV�DUDV QGD�ROX PX WXU��6IHURLG�WLS�ELU�HNOHPGLU��$UW��

KXPHULGH� HNOHP� NDSV�O�� NDVODU� WDUDI QGDQ� ROX WXUXOXU�� hVWWHQ� 0�� 6XSUDVSLQDWXV��

DUNDGDQ�0�� QIUDVSLQDWXV�YH�0��7HUDV�PLQ|U��|QGHQ�0��6XEVFDSXODULV�NDVWDU �WDUDI QGDQ�

GHVWHNOHQHUHN� NDSV�O� ROX WXUXOXU�� %X� NDVODUDQ� JHQHOLQH� URWDWRUFXI� NDVODU � DG � YHULOLU�

�'UDNH�������V�������

�����������$UW��&XELWL�

*HQHO�RODUDN���HNOHPGHQ�ROX XU���

,�� $UW�� +XPHURXOQDULV�� +XPHUXVCXQ� WURNOHD� KXPHUL� E|O�P�� LOH� XOQDCQ Q� LQFLVXUD�

WURFKOHDULVCL�DUDV QGD�NXUXOPX �JLQJO\PXV�WLS�ELU�HNOHPGLU��

,,��$UW��+XPHURUDGLDOLV��+XPHUXVCXQ�FDSLWXOXP�KXPHUL�E|O�P��LOH�5DGLXV�ED �DUDV QGD�

NXUXOPX �VIHURLG�WLS�ELU�HNOHPGLU��

,,,�� $UW�� 5DGLRXOQDULV� 3URNVLPDOLV�� 5DGLXV� ED � LOH� /LJ�� $QXODUH� 5DGLL� YH� XOQDGDNL�

LQFLVXUD�UDGLDOLV�DUDV QGD�NXUXOPX �WURNRLG�WLS�ELU�HNOHPGLU���

$\U FD� $UW�� &XELWL�� /LJ�� $QXODUH� UDGLLCQLQ� 5DGLXV� ED Q � NX DW S� GHVWHNOHPHVL� LOH�

VWDELOL]DV\RQXQX�VD ODP �ROXU��< OG U P�������V�������

�����������$UW��5DGLRXOQDULV�'LVWDOLV�

.DSXW� XOQDH� LOH� 5DGLXVCXQ� LQFLVXUD� XOQDULVL� DUDV QGD� NXUXOPX WXU�� 7URNRLG� WLS� ELU�

HNOHPGLU��³/´� HNOLQGH�GLVNXV�DUWLNXODULVCH�VDKLSWLU��

�����������$UW��5DGLRNDUSDOLV�

5DGLXVXQ� GLVWDO� XFX� LOH� RV� VFDSKRLGHXP� YH� RV� OXQDWXP� DUDV QGD� D\U FD� ELU� GLVNXV�

DUWLNXODULV� DUDF O � LOH� XOQD� GLVWDO� XFX� YH� RV� WULTXHWUXP� DUDV QGD� NXUXOX� ELU� HNOHPGLU��

(OLSVRLG�WLSWHGLU���

�����������$UW��&DUSRPHWDFDUSDOLV�3ROOLFLV�

���PHWDNDUSDO�NHPLN�LOH�RV��WUDSH]LXP�DUDV QGD�NXUXOPX �VHOODU�WLS�ELU�HNOHPGLU���

�����������$UW��0HWDFDUSRSKDODQJHDH�

0HWDNDUSDO� NHPLNOHU� YH� IDODQNVODU� DUDV QGD� NXUXOPX � HOLSVRLG� WLS� ELU� HNOHPGLU��

3DUPDNODUGD� ROX DQ� IOHNVL\RQ�HNVWDQVL\RQ�DEG�NVL\RQ� YH� DGG�NVL\RQ� KDUHNHWOHUL�

ED O FD�RODUDN�EX�HNOHPOHUGH�JHUoHNOH WLULOLU��



���

�����������$UW�� QWHUSKDODQJHDH�0DQXV�

)DODQNVODU�DUDV QGD�NXUXODQ�JLQJO\PXV�WLSWH�ELU�HNOHPGLU���

HNLO�������(O�YH�(O�%LOH L�/LJDPHQWOHUL�

����.D\QDN��5REHUWV���������+XPDQ�DQDWRP\��
����WKH�GHILQLWH�YLVXDO�JXLGH��/RQGRQ��0HGL0RWLRQ�



���

HNLO��������$OW�HNVWUHPLWH�.HPLNOHUL�

.D\QDN��0DULHE��:LOKHOP�YH�0DOODWW����
������+XPDQ�DQDWRP\��(QJODQG��3HDUVRQ�
��(GXFDWLRQ�/LPLWHG�

�������.DVODU�YH�*|UHYOHUL�

7DEOR����CGH�E|OJHOHULQH�J|UH�NDVODU�IRQNVL\RQODU QD�J|UH�V Q IODQG U OP W U���

7DEOR�������.DV��LQHUYDV\RQ�IRQNVL\RQ�ELOJLOHUL�

.DV QQHUYDV\RQ )RQNVL\RQ
5HFWXV� FDSLWLV� SRVWHULRU�
PDMRU 6XERFFLSLWDO�Q�

%D �(NVWDQVL\RQX�
5HFWXV� FDSLWLV� SRVWHULRU�
PLQRU
2EOLTXXV�FDSLWLV�VXSHULRU
2EOLTXXV�FDSLWLV�LQIHULRU
6HPLVSLQDOLV�FDSLWLV

*UHDWHU�RFFLSLWDO�Q�/RQJLVVLPXV�FDSLWLV
6SOHQLXV�FDSLWLV
6HPLVSLQDOLV�FHUYLFLV �&��7��

6HUYLNDO�(NVWDQVL\RQ6SOHQLXV�FHUYLFLV �&��&��
/RQJLVVLPXV�FHUYLFLV �&��7��
,OLRFRVWDOV�FHUYLFLV �&��7��



���

.DV QQHUYDV\RQ )RQNVL\RQ
/RQJLVVLPXV�WKRUDFLV

7�P�NDVODU�ELODWHUDOGLU�YH�
VHJPHQWDO�,QQHUYDV\RQ�
WRUDVLN��ORPEHU�YH�KDWWD�
VHUYLNDO�RPXUJD�ER\XQFD�

GH L NHQGLU

*|YGH�(NVWDQVL\RQX
OOLRFRVWDOLV�WKRUDFLV
6SLQDOLV�WKRUDFLV
6HPLVSLQDOLV�WKRUDFLV
0XOWLILGXV
OOLRFRVWDOLV�OXPERUXP
4XDGUDWXV�OXPERUXP 7���/� 3HOYLV�(OHYDV\RQX
6HUUDWXV�DQWHULRU /RQJ� 7KRUDFLF� Q�� 6HUUDWXV�

$QWHULRU�&��&�
6NDSXODU� DEG�NVL\RQ� YH�
\XNDU �URWDV\RQ

7UDSH]LXV��XSSHU�ILEHUV ;,� $FFHVVRU\� 7UDSH]LXV�
&��&�

6NDSXODU�HOHYDV\RQ

/HYDWRU�6FDSXODH 'RUVDO�6FDSXODU�Q��&�
7UDSH]LXV��PLGGOH�ILEHUV ;,� $FFHVVRU\� 7UDSH]LXV�

&��&��� 'RUVDO� 6FDSXODU� Q��
&�

6NDSXODU�DGG�NVL\RQ

7UDSH]LXV��ORZHU�ILEHUV ;,� $FFHVVRU\� 7UDSH]LXV�
&��&�

6NDSXODU� DGG�NVL\RQ� YH�
GHSUHV\RQ

5KRPERLGV 'RUVDO�VFDSXODU�Q��&� 6NDSXODU� DGG�NVL\RQ� YH�
D D �URWDV\RQ

$QWHULRU�'HOWRLG� $[LOODU\�Q��&��&� 2PX]�)OHNVL\RQX
&RUDFREUDFKLDOLV 0XVFXORFXWDQHRXV� Q�� &��

&�
/DWLVVLPXV�GRUVL 7KRUDFRGRUVDO�Q��&��&� 2PX]�(NVWDQVL\RQX
3RVWHULRU�'HOWRLG $[LOODU\�Q��&��&�
7HUHV�PDMRU 6XEVFDSXODU�Q��&��&�
0LGGOH�'HOWRLG $[LOODU\�Q��&��&� 2PX]�$EG�NVL\RQX
6XSUDVSLQDWXV 6XEVFDSXODU�Q��&��&�
3RVWHULRU�'HOWRLG $[LOODU\�Q��&��&� 2PX]� +RUL]RQWDO�

$EG�NVL\RQX
3HFWRUDOLV�PDMRU /DWHUDO�SHFWRUDO�Q��&��&� 2PX]� +RUL]RQWDO�

$GG�NVL\RQX
,QIUDVSLQDWXV� 6XEVFDSXODU�Q��&��&� 2PX]� (NVWHUQDO�

5RWDV\RQX7HUHV�PLQRU $[LOODU\�Q��&��&�
6XEVFDSXODULV /DWHUDO�SHFWRUDO�Q��&��&� 2PX]� QWHUQDO�

5RWDV\RQX
%LFHSV�EUDFKLL 0XVFXORFXWDQHRXV� Q�� &��

&�
'LUVHN�)OHNVL\RQX

%UDFKLDOLV
%UDFKLRUDGLDOLV 5DGLDO�Q��&��&�
7ULFHSV�EUDFKLL 5DGLDO�Q��&��&� 'LUVHN�(NVWDQVL\RQX
6XSLQDWRU 5DGLDO�Q��&��&� gQ�.RO�6XSLQDV\RQX
%LFHSV�EUDFKLL 0XVFXORFXWDQHRXV� Q�� &��

&�
3URQDWRU�WHUHV� 5DGLDO�Q��&��&� gQ�.RO�3URQDV\RQX
3URQDWRU�TXDGUDWXV 5DGLDO�Q��&��&�
)OH[RU�FDUSL�UDGLDOLV 0HGLDQ��Q��&��&� (O�%LOH L�)OHNVL\RQX
)OH[RU�FDUSL�XOQDULV 8OQDU�Q��&��7�



���

.DV QQHUYDV\RQ )RQNVL\RQ
([WHQVRU�FDUSL�UDGLDOLV�
ORQJXV

5DGLDO�Q��&��&� (O�%LOH L�(NVWDQVL\RQX

([WHQVRU�FDUSL�UDGLDOLV�
EUHYLV

5DGLDO�Q��&��&�

([WHQVRU�FDUSL�XOQDULV
/XPEULFDOHV� ��� 9H� ��� /XPEULFDOOHU�

0HGLDQ� Q��&��7��� ���9H����
/XPEULFDOOHU� 8OQDU� Q�� &��
7�

3DUPDN�PS�IOHVL\RQ

,QWHURVVHL 8OQDU�Q��&��7�
)OH[RU� GLJLWRUXP�
VXSHUILFLDOLV

0HGLDQ�Q��&��7� 3DUPDN� SLS� YH� GLS�
IOHVL\RQ

)OH[RU� GLJLWRUXP�
SURIXQGXV

8OQDU�Q��&��7�

([WHQVRU�GLJLWRUXP 5DGLDO�Q��&��&� 3DUPDN�PS�HNVWDQVL\RQ
([WHQVRU�LQGLFLV
([WHQVRU�GLJLWL�PLQLPL
'RUVDO�,QWHURVVHL 8OQDU�Q��&��7� 3DUPDN�$EG�NVL\RQX
$EGXFWRU�GLJLWL�PLQLPL
3DOPDU�LQWHURVVHL 8OQDU�Q��&��7� 3DUPDN�$GG�NVL\RQX
)OH[RU�SROOLFLV�EUHYLV 0HGLDQ�Q��&��7� %D SDUPDN� 03� YH� ,3�

)OHNVL\RQX)OH[RU�SROOLFLV�ORQJXV
$EGXFWRU�SROOLFLV�ORQJXV 0HGLDQ�Q��&��7� %D SDUPDN�

$EG�NVL\RQX$EGXFWRU�SROOLFLV�EUHYLV 5DGLDO�Q��&��&�
$GGXFWRU�SROOLFLV 8OQDU�Q��&��7� %D SDUPDN�

$GG�NVL\RQX
2SSRQHQV�SROOLFLV 0HGLDQ�Q��&��7� 2SSR]LV\RQ
2SSRQHQV�GLJLWL�PLQLPL 8OQDU�Q��&��7�
3VRDV�PDMRU /��/� .DOoD�)OHNVL\RQX
,OLDFXV )HPRUDO�Q��/��/�
6DUWRULXV )HPRUDO�Q��/��/� 'L]� )OHNVL\RQX� LOH�

%LUOLNWH� .DOoD�
)OHNVL\RQX��
DEG�NVL\RQX� YH�
(NVWHUQDO�5RWDV\RQX

*OXWHXV�PD[LPXV QIHULRU�*OXWHDO�Q��/��6� .DOoD�(NVWDQVL\RQX
6HPLWHQGLQRVXV 6FLDWLF�Q��/��6�
6HPLPHPEUDQRVXV
%LFHSV�IHPRULV
*OXWHXV�PHGLXV 6XSHULRU�*OXWHDO�Q��/��6� .DOoD�$EG�NVL\RQX
*OXWHXV�PLQLPXV
7HQVRU�IDVFLDH�ODWDH 6XSHULRU�*OXWHDO�Q��/��6� )OHNVL\RQ� 3R]LV\RQXQGD�

.DOoD�$EG�NVL\RQX
$GGXFWRU�PDJQXV 2EWXUDWRU�Q��/��/� .DOoD�$GG�NVL\RQX
$GGXFWRU�EUHYLV
$GGXFWRU�ORQJXV



���

.DV� QQHUYDV\RQ )RQNVL\RQ
3HFWLQHXV )HPRUDO�Q��/��/�

.DOoD�$GG�NVL\RQX
*UDFLOLV 2EWXUDWRU�Q��/��/�
2EWXUDWRU�H[WHUQXV 2EWXUDWRU�Q��/��/� .DOoD� (NVWHUQDO�

5RWDV\RQ2EWXUDWRU�LQWHUQXV /��6�
4XDGUDWXV�IHPRULV
3LULIRUPLV 6��6�
*HPHOOXV�VXSHULRU /�6�
*HPHOOXV�LQIHULRU
*OXWHXV�PD[LPXV QIHULRU�*OXWHDO�Q��/��6�
*OXWHXV�PLQLPXV 6XSHULRU�*OXWHDO�Q��/��6� .DOoD� QWHUQDO�5RWDV\RQ
7HQVRU�IDVFLDH�ODWDH
*OXWHXV�PHGLXV
+DPVWULQJ�PXVFOHV 6FLDWLF�Q��/��6� 'L]�)OHNVL\RQX
4XDGULFHSV�IHPRULV )HPRUDO�Q��/��/� 'L]�(NVWDQVL\RQX
*DVWURFQHPLXV 7LELDO�Q��6��6� $\DN� %LOH L� 3ODQWDU�

)OHNVL\RQ6ROHXV
7LELDOLV�DQWHULRU 'HHS�SHURQHDO�Q��/��6� $\DN %LOH L�

'RUVLIOHNVL\RQ� YH�
QYHUVL\RQ

7LELDOLV�SRVWHULRU 7LELDO�Q��/��/� $\DN�%LOH L� QYHUVL\RQ
3HURQHXV�ORQJXV 6XSHUIFLDO� SHURQHDO� Q�� /��

6�
$\DN %LOH L�
SODQWDUIOHNVL\RQ� YH�
(YHUVL\RQ

3HURQHXV�EUHYLV

/XPEULFDOHV /DWHUDO� SODQWDU� Q�� ���� ���� ���
/XPEULFDOHV�6��6���0HGLDO�
SODQWDU� Q�� )+%� 6��6��� ��
OXPEULFDO�/��6�

+DOOX[� YH� D\DN�
SDUPDNODU �PS�IOHNVL\RQ)OH[RU�KDOOXFLV�EUHYLV

)OH[RU�GLJLWRUXP�ORQJXV 7LELDO�Q��/��6� $\DN� YH� WRSXN� ',3�3,3�
)OHNVL\RQ)OH[RU�GLJLWRUXP�EUHYLV 0HGLDO�SODQWDU�Q��6��6�

)OH[RU�KDOOXFLV�ORQJXV 7LELDO�Q��/��6�
([WHQVRU�GLJLWRUXP�
ORQJXV

'HHS�SHURQHDO�Q��/��6� $\DN� YH� WRSXN� ',3�3,3�
(NVWDQVL\RQ

([WHQVRU�GLJLWRUXP�EUHYLV
([WHQVRU�KDOOXFLV�ORQJXV

.D\QDN��'DQLHO�YH�:RUWKLQJKDP��������0XVFOH�7HVWLQJ��WK��(LJKWK��HGLWLRQ�E\�-��0RQWJRPHU\�0$�37��
6DXQGHUV���WK�HGLWLRQ��

����)21.6 <21(/�2085*$�$1$720 6

7HPHO�DQDWRPL�ELOJLOHUL� QGD�GHUOHUVHN�FROXPQD�YHUWHEUDOLV�NDIDWDV QGDQ�ED OD\DUDN�

FRF\[CLQ� ELWLPLQH� NDGDU� X]DQ U�� 7�P� Y�FXGX� D\DNWD� WXWDQ� GHVWHN� \DS G U�� .DIDWDV

NHPLNOHUL�� VWHUQXP�� NDEXUJDODU� YH� GL HU� FRUH� E|OJHVL� NHPLNOHUL� LOH� ELUOH HUHN� VNHOHWRQ�

D[LDOHC\L� ROX WXUXU�� (UL NLQ� ELUH\OHUGH� ������ FP� X]XQOX XQGD� ROXS� EX� \�NVHNOL LQ�

\DNOD N� ó� �Q�� LQWHUYHUWHEUDO� GLVN� ROX WXUPDNWDG U�� QWHUYHUWHEUDO� GLVNOHU� YHUWHEUDODU�



���

DUDV QGD� KHP� ELU� V Q U� ROX WXUXU� KHP� GH� YHUWHEUDODU � ELUELUOHULQH� ED OD\DQ� GRNXODUGDQ�

ELUL�RODUDN�J|UHY�DO UODU���

&ROXPQD�YHUWHEUDOLV���

D� 0HGXOOD�VSLQDOLV�YH�VSLQDO�VLQLUOHU�LoLQ�ELU�\RO�YH�EDU QDN�J|UHYL�J|U�U��

E� 9�FXW�D UO Q Q�WD QPDV QGD�SULPHU�\RO�R\QDU��

F� .DYLWDV\RQODU � YH� LQWHUYHUWHEUDO� GLVN� YE�� GDUEH� HPHQ� \DS ODU � LOH� N VPL� RODUDN�

VHUW��N VPL�RODUDN�\XPX DN�ELU�\�N�DEVRUEDV\RQ�VLVWHPL�NXUDU��

G� 3RVW�U�YH�KDUHNHW�VLVWHPLQGH�WHPHO�URO�R\QDU��

&ROXPQD� YHUWHEUDOLVCWH� KDUHNHW� VDGHFH� LON� ��� YHUWHEUD� DUDV QGD� JHUoHNOH LU�� %XQODU� ��

VHUYLNDO� YHUWHEUD�� ��� WRUDNDO� YHUWHEUD� YH� �� OXPEDO� YHUWHEUDG U� YH� SUHVDNUDO�JHUoHN��

RPXUODU�RODUDN�DGODQG U O UODU�< OG U P�������V�������(UL NLQOHUGH�EXQODUGDQ�VRQUD�JHOHQ�

�� VDNUDO� YHUWHEUD� ND\QD DUDN� RV� VDFUXPCX� ROX WXUXU�� %X� GD� VDNUXPGD� JHUoHNOH HQ�

DQDWRPLN� KDUHNHWOHULQ� NHQGL� LoHULVLQGH� GH LO� ELU� E�W�Q� RODUDN� JHUoHNOH WLULOPHVLQH� \RO�

DoDU��%XQODU �L]OH\HQ���NRNVLJHDO�YHUWHEUD�GD�ND\QD DUDN�FRFF\[CL�PH\GDQD�JHWLULU���

$QDWRPLN�RODUDN�YHUWHEUD�ER\XWODU �VHUYLNDOGHQ�D D �LQLOGLNoH�E�\�PH�H LOLPL�J|VWHULU��

$QFDN�VDFUXPGDQ�FRFF\[CLQ�WHSHVLQH�GR UX�LQLOGLNoH�N�o�OPH\H�ED ODU��*HQHO�RODUDN�EX�

\DS VDO� E�\�PH� YHUWHEUDODU Q� WD G NODU � D UO NODU Q� DUW QD� ED ODQ U�� $ D \D� GR UX�

LOHWLOHQ�W�P�Y�FXW�D UO �VDNURLOLDN�HNOHPGH�SHOYLV�NHPHUL��]HULQH�DNWDU O U��

&ROXPQD�YHUWHEUDOLV�JHQHO�RODUDN�HVQHN�\DS \D�VDKLS�ROPDV \OD�ELOLQLU��d�QN��WHPHOLQGH�

RPXUJD�N�o�N�SDUoDO �YHUWHEUDODU Q�YH� LQWHUYHUWHEUDO�GLVNOHULQ�ELUOH PHVL\OH�ROX DQ�ELU�

\DS G U�� $\U FD� \XNDU GD� EDKVHWWL LPL]� VHUYLNDO�� WRUDNDO� YH� OXPEDO� JUXSODU QGD� ROPDN�

�]HUH� ��� HNOHPLQ� RPXUODU � DUDV QGDNL� HNOHP� oH LGL� VLQRY\DO� HNOHPGLU�� %X� HNOHPOHU�

VLQRY\DO� ROPDV � HVQHNOL L� YH� NRQWURO� HGLOHELOLUOL L� E�\�N� RUDQGD� DUWW UPDNWDG U��

%DN OG QGD� LNL� NRP X� RPXU� DUDV QGDNL� KDUHNHW� oRN� V Q UO G U�� $QFDN� W�P� RPXUJD�

HNOHPOHUL� ELUOH WLULOGL LQGH� RPXUJDGD� PXD]]DP� ELU� KDUHNHW� NDELOL\HWL� RUWD\D�

o NPDNWDG U�� 2PXUJDQ Q� WHPHOGH� WHNLO� HNOHPOHUL� �]HULQGH� EX� NDGDU� ULMLW� ROPDV Q Q�

QHGHQL� PHGXOOD� VSLQDOLV� LoLQ� NRUX\XFX� HWNL� ROX WXUXOPDN� LVWHQPHVLGLU�� &ROXPQD�

YHUWHEUDOLVuQ�VWDELOLWHVL��LQWHUYHUWDEUDO�GLVNOHULQ�DQDWRPLN�\DS V QD��NHQGLVLQL�oHYUHOH\HQ�

OLJDPHQW�NDVODU Q� GD\DQ NO O QD� YH� FROXPQD� YHUWHEUDOLVLWQ� DQDWRPLN� H ULOLNOHULQH�

ED O G U��0RRUH�YH�'DOH\�������V��������



���

&ROXPQD� 9HUWHEUDOLV� ( ULOLNOHUL�� QWUDXWHULQ� G|QHPGH� RPXUJD� |QFHOLNOH� |QH� GR UX�

NRQNDYLWH� J|VWHULU�� *Ho� IHWDO� G|QHPGH� YH� GR XP� VRQUDV � oRFX XQ� ED Q � WXWPDV �

HPHNOHPHVL�D\DNWD�GXUPDV �\�U�PH� HNOLQGH�JHOL LP�SHUL\RWODU �ELUELULQL� WDNLS�HGHU�YH�

LODYH� H ULOLNOHU� ND]DQ O U�� )HWDO� \D DPGDQ� ND\QDN� DODQ� H ULOLNOHU� SULPHU�� VRQUDGDQ�

ND]DQ ODQ� H ULOLNOHU� VHNRQGHU� H ULOLNOHU� RODUDN� WDQ PODQ U�� &ROXPQD� YHUWHEUDOLVLQ�

H ULOLNOHUL� YH� H ULOLN�PLNWDUODU � WDEOR� ���CGH� J|VWHULOPL WLU�� .RURQDO� YH� VDJLWWDO� SODQGD�

RODQ�H ULOLNOHU� LVH�SDWRORMLN�RODUDN�NDEXO�HGLOLUOHU��< OG U P�������V������+XDQJ�YH�GL ��

������ .RURYHUVLV� YH� GL �� ������ �(GPRQGVWRQ� YH� 6LQJHU� ������ 6LQJHU� YH� GL �� �������

$\U FD� RPXUJD� URWDV\RQHO� KDUHNHW� NDELOL\HWLQH� GH� VDKLS� ELU� \DS G U�� %X� URWDV\RQHO�

KDUHNHWOHU�DOW�VHJPHQWOHUH�GR UX�JLGLOGLNoH�D]DOPDNWDG U��6HUYLNDO�E|OJH�������GHUHFH��

WRUDNDO�E|OJH����GHUHFH��ORPEHU�E|OJH�LVH���GHUHFH�RODFDN� HNLOGH�ELU�URWDV\RQHO�KDUHNHW�

NDELOL\HWLQH�VDKLSWLU��%HQ]HO�������VV��������:KLWH�������VV����������

7DEOR�������2PXUJDQ Q�DQDWRPLN�H ULOLNOHUL�

$QDWRPLN�( ULOLN� ( ULOL LQ�Do VDO�GH HUL� 7LSL�
6HUYLNDO�ORUGR]�� ������GHUHFH�ORUGR]� 6HNRQGHU�( ULOLN�
7RUDNDO�NLIR]� ������GHUHFH�NLIR]� 3ULPHU�( ULOLN�
/XPEDO�ORUGR]� ������GHUHFH�ORUGR]� 6HNRQGHU�( ULOLN�
6DNUDO�.LIR]� ������GHUHFH�NLIR]� 3ULPHU�( ULOLN�

�����.$<5235$.7 .�

�������.D\URSUDNWLN�0HVOH L�YH�*HQHO�7DULKL�

'�Q\D� VD O N� |UJ�W�Q�Q� �:+2�� ����� \ O QGD� \D\ QODG � .D\URSUDNWLN� N ODYX]XQGD�

WDQ PODG HNOL\OH� .D\URSUDNWLN�� 1|URP�VN�ORVNHOHWDO� VLVWHP� ER]XNOXNODU Q Q�

EHOLUOHQPHVL�� JLGHULOPHVL� YH� |QOHQPHVL� EXQXQOD� EHUDEHU� Q|URP�VN�ORVNHOHWDO� VLVWHP�

ER]XNOXNODU Q Q� JHQHO� VD O N� �]HULQGHNL� HWNLOHUL� LOH� LOJLOHQHQ� ELU� VD O N� PHVOH LGLU��

'LVIRQNVL\RQODU� �]HULQH� \R XQOD DUDN� (NOHP� DGMXVWPHQWODU � YH�YH\D�

PDQLS�ODV\RQODU QD�RGDNODQP �PDQXHO�WHUDSL�WHNQLNOHULQL�NXOODQ U���

$\U FD� .D\URSUDNWLN� .ROHMOHUL� %LUOL LQLQ� �7KH� $&&� GHILQLWLRQ� ������ ����� \ O QGD�

\D\ QODG �WDQ PODPDGD�GD�NDSVDPO �ELU� HNLOGH�EHOLUWL L��]HUH��.D\URSUDNWLN��LODo�YH\D�

FHUUDKL� NXOODQPDGDQ� NHQGLQL� L\LOH WLUPHN� LoLQ� Y�FXGXQ� GR DO� L\LOH PH� J�F�Q��

YXUJXOD\DQ�ELU�VD O N�GLVLSOLQLGLU��.D\URSUDNWLN�X\JXODPDV ��\DS ��|QFHOLNOH�RPXUJD��YH�

IRQNVL\RQ� �VLQLU� VLVWHPL� LOH� NRRUGLQDV\RQX�� DUDV QGDNL� LOL NL\H�YH�EX� LOL NLQLQ� VD O Q�



���

NRUXQPDV � LOH� L\LOH PH\L� QDV O� HWNLOHGL LQH� RGDNODQ U�� %XQXQOD� ELUOLNWH� ND\URSUDNWLN�

X]PDQODU ��KDVWDQ Q�PHQIDDWLQH�RODFDN� HNLOGH�GL HU�VD O N�oDO DQODU \OD�L ELUOL L�LoLQGH�

oDO PDQ Q�GH HULQL�YH�VRUXPOXOX XQXQ�ELOLQFLQGHGLUOHU��

.D\URSUDNWLN� PHVOH LQLQ� NXUXFXVX� 'DQLHO� 'DYLG� 3DOPHUCG U�� 3DOPHU� ����� \ O QGD�

GR PX �� ����� \ O QGD� .DQDGDCGDQ� $PHULND\D� JHOPL WLU�� ��� \ O� ER\XQFD� oH LWOL�

PHVOHNOHU� LFUD� HGHQ� 3DOPHU� ����� \ O QGD� KHUKDQJL� ELU� H LWLPL� ROPDPDV QD� UD PHQ�

PDQ\HWLN� LIDF O NOD� X UD PD\D� ED ODP W U�� '|QHPLQ� PDQ\HWLN� LID�� PDQXHO� W S� JLEL�

DN PODU Q � DUD W UDQ� 3DOPHU� NHQGLQH� ELU� HNRO� ROX WXUPD\ � ED DUP W U�� =DPDQOD�

JHUoHNOH WLUGL L�X\JXODPDODU�YH�\DSW �DUD W UPDODU�'�'��3DOPHUC Q�RPXUJDQ Q�VSLQ|]�

YH� WUDQVYHUV� SURVHVOHULQLQ�� RPXUJDQ Q�PDQXHO� RODUDN� D\DUODQPDV � LoLQ� NDOG UDo� RODUDN�

NXOODQ OG Q � LGGLD� HGHQ� LON� NL L� ROPDQ � VD ODP W U�� . VD� NROOX� NDOG UDo� LOH�

PDQLS�ODV\RQ�WHNQL L�GH�EX� HNLOGH�RUWD\D�o NP �ROGX��%X��ND\URSUDNWLNLQ�VDQDW��ELOLP�

YH�PHVOHN�RODUDN�ED ODW OPDV Q �VD ODP W U��%HUJPDQQ�YH�3HWHUVRQ�������V������

3DOPHU� LON� DQD� WHRUHPOHULQL� RUWD\D� NR\DUNHQ� \DSW � NDGDYUD� oDO PDODU QGD� RUJDQODU�

GDKLO�W�P�Y�FXGXQ�EH\LQ�WDUDI QGDQ�\|QHWLOGL LQL�YH�KHU�RUJDQ Q�VSLQDO�NRORQGDQ�JHOHQ�

VLQLU� YH\D� VLQLUOHU� WDUDI QGDQ� LQHUYH� HGLOGL LQL� IDUNHWPL WLU�� 6SLQDO� NRORQGDNL� YHUWHEUDO�

GL]LOLP� ER]XNOXNODU Q Q� VLQLU� LULWDV\RQODU � LOH� W�P� VLVWHP� �]HULQGH� ROXPVX]� VRQXoODU�

GR XUDELOHFH LQL�LOHUL�V�UHUHN�YHUWHEUDO�VXEOXNVDV\RQ�NDYUDP Q �ROX WXUPX WXU���

.D\URSUDNWL LQ� PHVOHNL� WHPHOOHULQL� ROX WXUPDV Q Q� KHPHQ� DUG QGDQ� 3DOPHU� LON�

ND\URSUDNWLN� RNXOX� RODQ� 3DOPHU¶V� 6FKRRO� RI� &KLURSUDFWLFCL� ����� \ O QGD� 'DYHQSRUW��

,RZDCGD� NXUPX WXU�� $UG QGDQ� ����� \ O QGD� 3D,PHU� *UHJRU\� &R,,HJH� RI� &KLURSUDFWLF��

0HGIRUG��2N,RKDPDCGD�������\ O QGD� �'�'�3D,PHU�&R,,HJH�RI�&KLURSUDFWLF��3RUW,DQG��

2UHJRQCGD�\LQH�'�'��3DOPHU�WDUDI QGDQ�NXUXOPX WXU��%HUJPDQQ�YH�3HWHUVRQ�������V������

����� \ O QGD�'�'�� 3DOPHUC Q� R OX� RODQ� %DUWOHWW� -RVKXD� 3DOPHUC Q� 3DOPHU¶V� 6FKRRO� RI�

&KLURSUDFWLFCWHQ� PH]XQ� ROPDV Q Q� DUG QGDQ� %�-�� 3DOPHU� ND\URSUDNWLN� PHVOH LQLQ�

LOHUOHPHVL� LoLQ� ED\UD � HOLQH� DOP W U�� OHUOH\HQ� G|QHPOHUGH� \DS ODQ� oDO PDODU�

ND\URSUDNWLN�PHVOH LQLQ�EXJ�QN��KDOLQH�JHOPHVLQL� VD ODP W U� �%HUJPDQQ�YH�3HWHUVRQ�

������VV��������

.D\URSUDNWLN� ����
ODUGD� $%'
GH� NXUXFXVX� '�'�� 3DOPHU� WDUDI QGDQ� D\U � ELU� PHVOHN�

RODUDN�RUWD\D� o NDU OP W U�� ����
OHUH�NDGDU�PHVOHN�.X]H\�$PHULND
GD�\R XQOD P �YH�

E�\�N�|Oo�GH�DQD�VD O N�KL]PHWOHUL�DN P QGDQ� L]ROH�HGLOPL WLU������
ODU�YH�����
OHUGH��

PHVOH LQ� GDKD� JHQL � NDEXO� J|UPHVL� LoLQ� WHPHOOHU� DW OP �� W�P� H LWLP� YH� OLVDQV�



���

VWDQGDUWODU � EHOLUOHQPL �� |QHPOL� DUD W UPDODU� \DS OP �� DUD W UPD� PHWLQOHUL� ELOLPVHO�

GHUJLOHUGH�\D\ QODQP W U��$\U FD�W�P�$%'�H\DOHWOHULQGH�YH�GL HU�oH LWOL��ONHOHUGH�\DVDO�

WDQ QPD�NR XOODU �YH�G�]HQOHPHOHU�\DS OP W U��

%XJ�Q�� GR XPXQGDQ� ���� \ O� VRQUD�� ND\URSUDNWLN� G�Q\D� oDS QGD� | UHWLOPHNWH� YH�

X\JXODQPDNWDG U��'�Q\D�6D O N�gUJ�W��WDUDI QGDQ�WHPHO�H LWLP�VWDQGDUWODU �EHOLUOHQPL ��

G�Q\D�oDS QGD�NRUX\XFX�VD O N�KL]PHWOHULQGH�LON�V UDODUGD�\HU�DODQ�ELU�VD O N�PHVOH LGLU��

�������.D\URSUDNWLNCLQ�7HPHO�3UHQVLSOHUL�

.D\URSUDNWLN�VD O N�KL]PHWL�PRGHOL��E�W�QF�O�VD O N�PRGHOOHULQGHQ�ELULGLU��%X�PRGHOGH�

VD O N�� Y�FXGXQ� W�P� VLVWHPOHULQLQ�� Lo� YH� G � RUWDP� GH L LPOHULQH� NDU � KRPHRVWDWLN�

GHQJH\L�VD ODPD\D�oDO W �GLQDPLN�YH�NDUPD N�ELU�V�UHo�RODUDN�J|U�OPHNWHGLU�� QVDQ�

Y�FXGX��GR X WDQ� Lo�YH�G �RUWDPGDNL�GH L LNOLNOHUH�FHYDS�YHUHELOHFHN�GR X WDQ�JHOHQ�

ELU�DGDSWDV\RQ�\HWHQH L\OH��LQQDWH�LQWHOOLJHQFH��GR PX �RODUDN�NDEXO�HGLOLU��%X�NDYUDP��

VD O Q� L\LOH WLULOPHVL�YH�NRUXQPDV QGD�Y�FXGXQ�GR DO� L\LOH PH�\HWHQH LQL��KDVWDO Q�

WHGDYLVLQGH� YH� |QOHQPHVLQGH� DNWLI� KDVWD� NDW O P Q Q� |QHPLQL� YXUJXODPDNWDG U��

2UJDQL]PD�LoLQGH�VD O �YH�KDVWDO �HWNLOHPHN�LoLQ�GR DO�ELU�\HWHQH LQ�YDUO ��ELUoRN�

IDUNO � VD O N� GLVLSOLQL� YH� GLQ� WDUDI QGDQ� JHoPL WHQ� EHUL� NDEXO� HGLOPL WLU�� %X� NDYUDPD�

+LQGXODU�SUDKD��oLQOLOHU�FKL��-DSRQODU�;L��)UHXG�/LELGR��5HLFK�2UJRQH�HQHUJ\��%HUJVRQ�

(ODQ� YLWDOH�� ND\URSUDNWLN� ,QQDWH� LQWHOOLJHQFH�� W S� 9LV� PHGLFDWUL[� QDWXUDH�� 3HUW�

ELRFKHPLFDOV�RI�HPRWLRQ�LVPLQL�YHUPL WLU��%HUJPDQQ�YH�3HWHUVRQ�������V������

*HQL �NDSVDPO �ND\URSUDNWLN�EDN P��E�W�QF�O�VD O N�KL]PHWL�PRGHOLQH�NHQGLQL�DGDP W U�

YH� VD O � RSWLPL]H� HWPHN� LoLQ� GL HU� VD O N� oDO DQODU �� PHVOHN� SURIHV\RQHOOHUL� LOH�

PXOWLGLVLSOLQHU� RODUDN� oDO PDNWDG U�� .D\URSUDNWLNLQ� oD GD � X\JXODPDV �� 106� �1|UR�

0XVN�OHU� 6LVWHP�� ER]XNOXNODU Q Q� GH HUOHQGLULOPHVL� YH� WHGDYLVLQH� EXQXQOD� ELUOLNWH�

106� VLVWHPLQLQ� G�]J�Q� L OH\L L� LOH� JHQHO� VD O N� DUDV QGDNL� |QHPOL� LOL NL\H� RGDNODQ U��

+HUKDQJL� ELU� ELoLPGH� NDV�LVNHOHW� VLVWHPLQGH� PH\GDQD� JHOHQ� ELU� GLVIRQNVL\RQXQ� YH\D�

KDVWDO Q��ELUH\LQ�ORNRPRWRU�VLVWHPLQGH�IRQNVL\RQHO�ER]XNOXNODU�\DUDWPD�SRWDQVL\HOLQH�

VDKLS� ROGX X� G� �Q�OPHNWHGLU�� .DV�LVNHOHW� VLVWHPL�� Y�FXGXQ� N�WOHVLQLQ� \DU V QGDQ�

ID]ODV Q � ROX WXUXU� YH� HQ� E�\�N� HQHUML� NXOODQ F V G U�� .DV�LVNHOHW� VLVWHPL� WDUDI QGDQ�

LKWL\Do�GX\XODQ�\�NVHN�PLNWDUGD�HQHUML�Y�FXWWDNL�GL HU�VLVWHPOHUGHQ�VD ODQPDO G U��( HU�

NDV�LVNHOHW� VLVWHPL�DNWLYLWHVLQL� DUWW U UVD��GDKD�\�NVHN�HQHUML� WDOHSOHULQL�NDU ODPDN� LoLQ�

GL HU�W�P�Y�FXW�VLVWHPOHULQH�\�NOHQHQ�\�N�DUWPDNWDG U��.D\URSUDNWLN�NDV�LVNHOHW�VLVWHPL�

LoLQGH�KDVWDO N�YH\D�L OHY�ER]XNOX X�YDUO Q Q��NDV�LVNHOHW�VLVWHPLQLQ�HWNLQ�ELU� HNLOGH�



���

KDUHNHW� HWPHVLQL� HQJHOOH\HELOHFH LQL�YH�EXQXQ�GD�Y�FXWWDNL�GL HU� VLVWHPOHUH�\�NOHGL L�

\�N�Q� DUWDFD Q � WHPHO� DO U�� %X� VLVWHP� �]HULQGHQ� WHPHOGH� |]HWOH\HFHN� ROXUVDN�

ND\URSUDNWLNLQ� WHPHO� SUHQVLEL�� VLQLU� VLVWHPLQLQ� LQVDQGD� ROGXNoD� JHOL PL � ROPDV � YH�

Y�FXWWDNL�GL HU�W�P�VLVWHPOHUL�HWNLOHPHVL�GROD\ V �LOH�VD O N�YH�KDVWDO NWD�|QHPOL�ELU�URO�

R\QDPDV G U�� +HU� QH� NDGDU� NDV� LVNHOHW� VLVWHPL� GLVIRQNVL\RQX� LOH� Q|URORMLN� JLUGLGHNL�

GH L LNOLNOHULQ� GL HU� Y�FXW� VLVWHPOHULQH� RODQ� LOL NLVL� WDP� RODUDN� ELOLQPHVH� GH��

ND\URSUDNWLNWH�NDO F � WHPHO�SUHQVLS��\DS �YH\D�IRQNVL\RQGDNL�DQRUPDOOLNOHULQ�VD O N�YH�

Y�FXGX� HWNLOH\HELOPHVLGLU�� PP�Q� \DQ WODU� DUDF O � LOH� KDVWDO NODUOD� VDYD PD� \HWHQH L�

EX�NDYUDP �RUWD\D�NR\DU��

0DQXHO�SURVHG�UOHU�YH�ND\URSUDNWLN�D\DUODPD��\HUHO�106�ER]XNOXNODU Q �JLGHUPHN�YH�

106� IRQNVL\RQXQX� L\LOH WLUPHN� LoLQ� X\JXODQ U�� \LOH WLULOPL �106� IRQNVL\RQXQXQ�ELU�

VRQXFX�� Y�FXGXQ� NHQGL� NHQGLQL� G�]HQOHPH� NDELOL\HWLQGHNL� JHOL PH� RODELOLU�� E|\OHFH�

Y�FXGXQ� KRPHRVWD] � YH� VD O � L\LOH WLUPHVL� VD ODQ U�� %X� WHRULOHUL� GHVWHNOH\HQ� UHIOHNV�

PHNDQL]PDODU� JHUoHNWHQ� GH� EHOJHOHQPL WLU�� DQFDN� PDQLS�ODV\RQXQ� EX� UHIOHNVOHU�

�]HULQGHNL� HWNLOHUL�KHQ�]�\HWHULQFH�GH HUOHQGLULOPHPL �YH�J|VWHULOPHPL WLU� �%HUJPDQQ�

YH�3HWHUVRQ�������VV���������

.D\URSUDNWLN�X]PDQODU Q Q�EX� VSLQDO�YH� HNVWUHPLWH� HNOHP�ER]XNOXNODU Q Q�PDQLS�ODWLI�

WHGDYLVLQGH� X]PDQOD PDQ Q� \DQ � V UD�� KDVWD� \|QHWLPL� YH� VD O Q� WH YLNL� LOH�

JHOL WLULOPHVLQGH� GL HU� WHGDYL� SURVHG�UOHULQL� GH� GDKLO� HWPHVL� \D\J QG U��%XQODU� J�QO�N�

\D DP� DNWLYLWHOHULQLQ� G�]HQOHQPHVL�� HJ]HUVL]�IL]\RWHUDSL� SURJUDPODU � YH� EXQD� EHQ]HU�

X\JXODPDODUG U���

�������.D\URSUDNWLN�'H HUOHQGLUPH�

.D\URSUDNWLN� L OHPOHU� \DS OPDGDQ� |QFH� KDVWD� GHWD\O � RODUDN� GH HUOHQGLULOPHOLGLU��

'H HUOHQGLUPH�HVQDV QGD� W�P�EDVDPDNODU � LQFHOHPHN�X\JXODPD�\DS ODFDN�NL L\H�]DUDU�

YHUPHPHN�YH�VRUXQX�o|]PHN�DG QD�SULPHU�|QHP�WD U��.D\URSUDNWLN�X]PDQ �X\JXODPD�

\DSDFD �NL LQLQ�|QFHOLNOH�DQDPQH]LQL��KLND\HVLQL��DO U��6RQUDV QGD�IL]LN�PXD\HQH��D U

GH HUOHQGLULOPHVL��\XPX DN�GRNXODU�YH�NDV� WRQXVXQXQ�SDOSDV\RQ�LOH�GH HUOHQGLULOPHVL��

JHUHNL\RUVD� ;�UD\�� 05�� %7�� 8OWUDVRQ� YE�� WHWNLOHULQ� GH HUOHQGLULOPHVL� DG PODU Q

JHUoHNOH WLULU�� %X� L OHPOHU� \DS O UNHQ� DQD� DPDo� ND\URSUDNWLN� X\JXODPDODU Q�

HQGLNDV\RQODU QGDQ�YH\D�NRQWUDHQGLNDV\RQODU QGDQ�ELUL�RODQ�KHUKDQJL�ELU�GXUXPX�WHVSLW�

HGHELOPHNWLU�� 6RQUDV QGD� WHVSLW� HGLOHQ� GXUXPD� J|UH� X\JXODPD\ � X\JXQ� WHNQLNOHUOH�

\DSPD\D�RGDNODQ O U��%HUJPDQQ�YH�3HWHUVRQ�������V������



���

������.D\URSUDNWLN�X\JXODPDODU Q�HQGLNDV\RQODU �YH�NRQWUDHQGLNDV\ QODU

.D\URSUDNWLN� X\JXODPDODU Q� HQGLNDV\RQODU � YH� NRQWUDHQGLNDV\RQODU � WDEOR� ���CWH�

J|VWHULOPL WLU���

7DEOR�������.D\URSUDNWLN�X\JXODPDODU Q Q�HQGLNDV\RQ�YH�NRQWUDHQGLNDV\RQODU

.D\URSUDNWLN�X\JXODPDV Q Q�
HQGLNDV\RQODU

.D\URSUDNWLN�X\JXODPDV Q Q�
NRQWUDHQGLNDV\RQODU

D� $NXW�YH�NURQLN�ER\XQ�YH�EHO�D U V

E� 6NRO\R]�

F� 0L\RIDVL\DO�D U �VHQGURPX�

G� /RPEHU�VSLQDO�VWHQR]�

H� 6HUYLNDO�WRUDNDO�YH�ORPEHO�E|OJH�

GLVN�KHUQLOHULQLQ�HUNHQ�NRQVHUYDWLI�

WHGDYLOHUL�

I� *HULDWULN�\D �JUXEXQXQ�NDV�LVNHOHW�

VLVWHPL�VRUXQODU

J� 5DGLN�ORSDWLOHU�

K� $QL�IOHNVL\RQ��HNVWDQVL\RQ�

]RUODQPDODU

L� 0HVOHNL�YH�VSRU�LOH�LOL NLOL�

UHNUHDV\RQHO�NDV�LVNHOHW�VLVWHPL�

\DUDODQPDODU

M� $NXW�YH�NURQLN�\XPX DN�GRNX�

]RUODQPDODU

N� 0HNDQLN�IDVHW�HNOHP�ND\QDNO

EL\RPHNDQLN�GLVIRQNVL\RQODU�

O� .RNVLNV�GLVORNDV\RQODU

P� .URQLN�VHUYLNDO�ND\QDNO �ED �D U V

Q� %XUNXOPDODU�YH�WHQGLQLWOHU�

R� dH LWOL�HNOHP��RPX]��VDNURLOLDN�

HNOHP��WHPSRUR�PDQGLEXOHU�HNOHP��

NDOoD��GL]��GLVIRQNVL\RQODU

D� 2GRQWRLG�KLSRSOD]L�

E� $QHYUL]PDO�NHPLN�NLVWL�

F� QVWDELO�RGRQWRLG�

G� +HPDWRP�

H� 2VWHREODVWRP�

I� $NXW�N U N�

J� 6SLQDO�NRUG�W�P|U��

K� 9HUWHEUDO�W�P|U�

L� 2VWHRPL\HOLW�

M� $PHOL\DW�VRQUDV �SURWH]OHU�

N� 'HY�K�FUHOL�NHPLN�W�P|U��

O� 6LULQJRPL\HOL�

P� 0HQHQMLDO�W�P|U�

Q� 3R]LWLI�.HUQLQJ�\D�GD�/KHUPLW�

EHOLUWLOHUL�

R� 2VWHRLGRVWHRPD�

S� 6LULQJRPL\HOL�

T� .DV�\D�GD�GL HU�\XPX DN�

GRNXODU Q�QHRSODVWLN�KDVWDO NODU

U� 'LVN�KHUQLVL\OH�ELUOLNWH�RODQ�

LOHUOH\LFL�Q|URORMLN�GHILVLW�

V� $UQROG�&KLDUL�PDOIRUPDV\RQX�

W� (WL\RORMLVL�ELOLQPH\HQ�

KLGURVHIDOL�

X� 9HUWHEUDO�OXNVDV\RQ�

Y� .DXGD�HTXLQD�VHQGURPX�

.D\QDN��< OG ]�YH�$ DR OX�������



���

�������.D\URSUDNWLN�X\JXODPDODU Q�RGDN�QRNWDV ��9HUWHEUDO�6XEOXNVDV\RQ�

.D\URSUDNWLN� PHVOH LQGH�� PDQLS�OH� HGLOHELOLU� OH]\RQ� |QFHOLNOH� HNOHP� VXEOXNVDV\RQX�

WHULPL\OH� H OH WLULPL WLU�� 6XEOXNVDV\RQ� NDYUDP �� PHUNH]L� WDQ POD\ F � ELU� NOLQLN�

SUHQVLSWLU�� .HOLPH� RODUDN� LoHUGL L� DQODP� QHGHQL\OH� ND\URSUDNWLN� PHVOH L� YH� GL HU�

PHVOHNOHU�DUDV QGD�WDUW PD�YH�DQOD PD]O NODU Q�ND\QD �KDOLQH�JHOPL WLU��%HUJPDQQ�YH�

3HWHUVRQ�������V����������

D� .D\URSUDNWLN�WHRULVL�RODUDN�VXEOXNVDV\RQ��ND\URSUDNWLN�P�GDKDOHQLQ�IL]LNVHO

HWNLOHUL�LoLQ�Do NOD\ F �ELU�PHNDQL]PD�RODUDN�NXOODQ O U�

E� 3URIHV\RQHO�NLPOLN�RODUDN�VXEOXNVDV\RQ��ND\URSUDNWLN�X\JXODPDV Q Q�WHPHOLQL

ROX WXUXU�

F� .OLQLN�ELU�EXOJX�RODUDN�VXEOXNVDV\RQ��PDQLS�ODWLI�YH�G�]HOWLFL�P�GDKDOHQLQ

ORNDOL]DV\RQX�LoLQ�KHGHI�J|UHYL�J|U�U�

G� .OLQLN�WH KLV�RODUDN�VXEOXNVDV\RQ��D\U �ELU�NOLQLN�GXUXPX�YH\D�VHQGURPX�WHPVLO

HGHU�

.D\URSUDNWLN�VXEOXNVDV\RQ�NDYUDP �\ OODU�ER\XQFD�JHOL WLULOHQ�WHRULOHU��ELOJL�ELULNLPL�LOH�

LOHUOH\HQ�ND\URSUDNWLN�ELOLPLQLQ�JHOL PHVL\OH�IDUNO �ELU�NLPOL H�E�U�QP� W�U�� ON�RUWD\D�

DW ODQ�WHRULOHU�YHUWHEUDO�VXEOXNVDV\RQX�NHOLPH�DQODP �LOH�LUGHOHPL WLU��$QFDN�VRQUDV QGD�

YHUWHEUDGD�ROX DQ�SUREOHPLQ�NHOLPH�DQODP �LOH�ELU�VXEOXNVDV\RQ�ROPDG �DQFDN�GL]LOLP�

ER]XNOX XQD� NDU O N� JHOGL L� JHUoH L� oDO PDODU� LOH� RUWD\D� NRQPX WXU�� $QFDN�

VXEOXNVDV\RQ� NDYUDP �ND\URSUDNWLN� LoHULVLQGH� DQODP� GH L WLUHUHN� YDUO Q � \ OODU� ER\X�

V�UG�UP� W�U�� %X� NDYUDP� LOH� DV O� LIDGH� HGLOPHN� LVWHQHQ� HNOHP� E�W�QO� �Q�Q� \DS VDO�

GH LO� IRQNVL\RQHO� RODUDN� L OHYLQL� \LWLUGL L�� L OHYVHO� ELU� VXEOXNVDV\RQXQ� PH\GDQD�

JHOGL LGLU��%HUJPDQQ�YH�3HWHUVRQ�������VV����������

6�UHJHOHQ�PHVOHNL�WDUW PDODU�YH�DUWDQ�ELOLPVHO�DUD W UPDODU�QHGHQL\OH��VXEOXNVDV\RQODU

NDUPD N�NOLQLN�IHQRPHQOHU�RODUDN�J|UPH�H LOLPL�DUWP W U��6DQGR]�������7ULDQR�������

V� �����*DWWHUPDQ�YH�+DQVHQ�������V�������*DWWHUPDQ��������6XEOXNVDV\RQ�ELU�YH\D�LNL

|]HOOLN� WDUDI QGDQ� WDQ PODQDELOHQ� ELU� NR XOGDQ� ]L\DGH�� GDKD� \D\J Q� RODUDN� ELOLQHQ��

NDUPD N��oRN�\|QO��ELU�SDWRORMLN�GXUXPXQ�YDUO �RODUDN�NDEXO�J|UP� W�U��



���

������� 6LQRY\DO� (NOHPOHULQ� OHYVHO� YH\D� <DS VDO� %R]XNOXNODU Q � 7DQ POD\DQ�
7HULPOHU�

D� 25723(' .�6h%/8.6$6<21��. VPL�YH\D�HNVLN�ELU�\HU�GH L WLUPH�

E� .$<5235$.7 .�68%/8.6$6<21��.RP X�HNOHP�\DS ODU Q Q�QRUPDO

GLQDPLN��DQDWRPLN�YH\D�IL]\RORMLN�LOL NLOHULQLQ�GH L PHVL�

F� (NOHP�\�]H\OHUL�DUDV QGDNL�WHPDV�VD ODP�NDOPDV QD�UD PHQ��X\XP��KDUHNHW

E�W�QO� ��YH\D�IL]\RORMLN�IRQNVL\RQXQ�ER]XOGX X�ELU�KDUHNHW�VHJPHQWL

ROX PDV �

G� OHYVHO�YH\D�SDWRORMLN�VHNHOOHUL�RODELOHQ�LNL�NRP X�HNOHP�\DS V �DUDV QGD��EX

HNOHP�\DS ODU Q Q�GR UXGDQ�YH\D�GROD\O �RODUDN�HWNLOH\HELOHFHNOHUL�Y�FXW

VLVWHPOHULQLQ�EL\RPHNDQLN�YH\D�Q|URIL]\RORMLN�\DQV PDODU QGD�ELU�GH L LNOL H

QHGHQ�RODQ�DQRUPDO�ELU�LOL NL�

H� 68%/8.6$6<21�6(1'5208��6SLQDO�YH�SHOYLN�KDUHNHW�VHJPHQWOHULQLQ

SDWRIL]\RORMLVL�YH\D�GLVIRQNVL\RQX�V UDV QGD�SHULIHULN�HNOHPOHUOH�LOJLOL�EHOLUWL�YH

VHPSWRPODU Q�WRSODP �

I� 68%/8.6$6<21�.203/(.6 ��6LQLU��NDV��OLJDPHQW��YDVN�OHU�YH�ED

GRNXODU QGDNL�SDWRORMLN�GH L LNOLNOHULQ�NDUPD N�HWNLOH LPLQL�LoHUHQ�WHRULN�ELU

KDUHNHW�VHJPHQWL�GLVIRQNVL\RQ�PRGHOL��VXEOXNVDV\RQ��

J� (./(0�' 6)21.6 <218���<DS VDO�GH L LNOLN�ROPDGDQ�E|OJHGHNL�L OHYVHO

ER]XNOXNODU �J|VWHUHQ�HNOHP�PHNDQL L�YH�HNOHP�KDUHNHW�DUDO Q �HWNLOH\HQ

HNOHP�L OHY�ER]XNOXNODU ��$]DODQ�KDUHNHW��DUWDQ�KDUHNHW�YH\D�DQRUPDO�KDUHNHWOH

WHPVLO�HGLOHELOHFHN�IRQNVL\RQHO�ER]XNOXNODU �LoHULU��(NOHP�KLSRPRELOLWHVL�

D]DOP �Do VDO�YH\D�OLQHHU�HNOHP�KDUHNHWL��(NOHP�KLSHUPRELOLWHVL��DUWP �Do VDO

YH\D�OLQHHU�HNOHP�KDUHNHWL��DQRUPDO�HNOHP�KDUHNHWOHUL�LVH�QRUPDO�DQDWRPLN

V Q UODU�GDKLOLQGH�ROPD\DP�W�P�KDUHNHWOHUL�LoHULU��%HUJPDQQ�YH�3HWHUVRQ������

V� ����5HGZRRG�YH�&OHYODQG�������V�������



���

������� 6SLQDO� (NOHP� 6XEOXNVDV\RQX� YH\D� 'LVIRQNVL\RQ� 6HQGURPX� 7H KLVLQL�
'HVWHNOH\HQ�)L]LNVHO�0XD\HQH�%XOJXODU

,��3ULPHU�%XOJXODU�

D� 3DOSH�HGLOHELOLU�VHJPHQWDO�NHPLN�YH\D�\XPX DN�GRNX�KDVVDVL\HWL

E� $ U O �YH\D�DQRUPDO�VHJPHQWDO�PRELOLWH�WHVWOHPHOHUL

F� 3DUDVSLQDO�GRNXGD�YH\D�NDV�WRQXVXQGD�SDOSH�HGLOHELOLU�GH L LNOLNOHU�

,,� 6HNRQGHU�%XOJXODU

D� 3DOSH�HGLOHELOLU�PDOSR]LV\RQ��VSLQ|]�GHYLDV\RQX�

E� %|OJHVHO�YH�JOREHO�HNOHP�KDUHNHW�Do NO NODU QGD�GH L LNOLNOHU

�%HUJPDQQ�YH�3HWHUVRQ�������V�������

�������.D\URSUDNWLN�8\JXODPDODU �YH�7HNQLNOHUL�

.D\URSUDNWLN� X\JXODPDODU Q� WHPHOLQGH� \�NVHN� K ]O � G� �N� LGGHWOL� �+9/$�� LWPHOHU�

NXOODQ ODUDN� X\JXODQ ODQ� VSLQDO� PDQLS�ODWLI� WHGDYLOHU� \HU� DO U�� � . VD� NROOX� NDOG UDo�

VLVWHPOHUL� NXOODQ ODUDN� +9/$� WHNQLNOHUL� �]HULQGHQ� X\JXODPDODU� JHUoHNOH WLULOLU�� �����

\ O QGD�WDQ PODQG QGDQ�EHUL�.D\URSUDNWLN�X\JXODPDODU ��+9/$�WHPHOL��]HULQGHQ�SHN�

oRN�IDUNO �WHNQLN�LOH�X\JXODQDUDN�J�Q�P�]H�JHOPL WLU��'LYHUVLILHG��*RQVWHDG��$FWLYDWRU�

0HWKRG��3DOPHU�8SSHU�&HUYLFDO��/RJDQ�%DVLF��7KRPSVRQ�'URS�ED WD�ROPDN��]HUH�����

OLVWHOHQPL �X\JXODPD�WHNQL L�EXOXQPDNWDG U��%HUJPDQQ�YH�3HWHUVRQ������VV�������������

+HU� NOLQLV\HQ� DOG � H LWLPH�� HO� \HWHQH LQH�� NL LVHO� J|U� �QH� HQ� X\JXQ� WHNQL L�� KDWWD�

WHNQLNOHUL� EHQLPVHPL � EXQODUGDQ� ELU� YH\D� ELU� NDo � LOH� oDO PD\D� GHYDP� HWPL WLU��

$PHULNDQ� ND\URSUDNWLN� GHUQH LQLQ� ND\ WODU QGD� EHOLUWWL L� HNOL\OH� ND\URSUDNWLN�

NOLQLV\HQOHULQLQ�NXOODQG �WHNQLNOHULQ�GD O PODU �7DEOR����CGH�EHOLUWLOGL L�JLELGLU���



���

7DEOR������.D\URSUDNWLN�WHNQLNOHULQLQ�NOLQLV\HQOHU�WDUDI QGDQ�NXOODQ OPD�RUDQ

<�zZKWZ�<d < d�<E <h>>�E/D zm���^

�ŝǀĞƌƐŝĨŝĞĚ dĞŬŶŝ ŝ йϵϱ͕ϵ

�ĐƚŝǀĂƚŽƌ DĞƚŚŽĚ йϲϮ͕ϴ

'ŽŶƐƚĞĂĚ dĞŬŶŝ ŝ йϱϴ͕ϱ

�Žǆ &ůĞŬƐŝǇŽŶͬ�ŝƐƚƌĂŬƐŝǇŽŶ dĞŬŶŝ ŝ йϱϴ

dŚŽŵƉƐŽŶ �ƌŽƉ dĞŬŶŝ ŝ йϱϲ

^ĂŬƌŽ KŬƐŝƉƵƚĂů dĞŬŶŝŬ ;^KdͿ йϰϭ͕ϯ

WĂůŵĞƌ hƉƉĞƌ �ĞƌǀŝĐĂů dĞŬŶŝ ŝ йϮϴ͕ϴ

>ŽŐĂŶ �ĂƐŝĐ dĞŬŶŝ ŝ йϮϴ

.D\QDN��$PHULFDQ�&KLURSUDFWLF�$VRVVLDWLRQ��ZZZ�DFDWRGD\�RUJ�

7DEOR� ���¶GH� J|U�OG� �� JLEL� $NWLYDW|U� HQVWU�PDQ � HQ� oRN� NXOODQ ODQ� ND\URSUDNWLN�

X\JXODPD� WHNQLNOHULQGHQ�ELUL�RODUDN�NDEXO� HGLOPHNWHGLU��.OLQLN�oDO PDODU� LOH� HWNLQOL L�

NDQ WODQP � RODQ� $NWLYDW|U� HQVWU�PDQ Q Q� WDVDUODQPD� DPDF �� KHP� NOLQLV\HQLQ�

X\JXODPDODU�HVQDV QGD�L �\�N�Q��D]DOWDUDN�VDNDWODQPDV Q �|QOHPHN�KHP�GH�GR UX�K ]GD�

GR UX� NXYYHWLQ� WDP� RODUDN� X\JXODQPDV Q � VD OD\DUDN� \DS ODQ� L OHPL� VWDQGDUW� KDOH�

JHWLUPHNWLU� �+DOGHPDQ� YH� 'DJHQDLV� ������ V�� ������ � 6WDQGDUGL]DV\RQX� ELU� |UQHN�

�]HULQGHQ�Do NOD\DFDN�ROXUVDN��oDO PDGD�NXOODQ ODFDN�RODQ�$NWLYDW|U���PRGHOL�FLKD]����

NDGHPHOL� NXYYHW� D\DU QD� VDKLSWLU�� 9H� EX� �� NDGHPH� VHUYLNDO�� GRUVDO�� ORPEHU� YH� VDNUDO�

ROPDN� �]HUH� KHU� E|OJHGH� R� E|OJH� LoLQ� WDQ PODQP � NXYYHW� LOH� VSHVLILN� RODUDN�

X\JXODQPDNWDG U��&LKD]����NDGHPH�J�o�D\DU QGD���1����NDGHPH�J�o�D\DU QGD���1�����

NDGHPH�J�o�D\DU QGD���1�����NDGHPH�J�o�D\DU QGD����1�LWL �VD ODPDNWDG U��$FWLYDWRU�

9�8VHU�0DQXDO�7HFKQLFDO�6SHFLILFDWLRQV���������

�������$NWLYDW|U�0HWRG�7HNQL L�

$NWLYDW|U�PHWRGXQ� WHPHO� NXUXFXODU �$UODQ� )XKU� YH�:DUUHQ�&OHPHQV�/HHCGLU��:��/HH�

�����PH]XQX��/RJDQ�7HPHO� WHNQL L��]HULQGH�X]PDQOD P �YH�oDO DQ�ELU�NOLQLV\HQGLU��

$UODQ�)XKU�LVH����\D QGD�'U��/HHCQLQ�ND\URSUDNWLN�P�GDKDOHOHUL�LOH�JHoPHN�ELOPH\HQ�

NURQLN� UDKDWV ]O NODU QGDQ� NXUWXOPX � ELU� KDVWDG U�� )XKU� KDVWDO NODU QGDQ� EX� HNLOGH�

NXUWXOGXNWDQ� VRQUD� NDUL\HU� SODQ Q � ND\URSUDNW|U� ROPD� \|Q�QGH� LOHUOHWPL � YH� JHUHNOL�

OLVDQV�H LWLPOHULQL�DOP W U��%X�V�UHoWH�GH�'U��/HH�LOH�ED ODQW V Q �NRSDUPDP W U��$UODQ�



���

)XKUC�Q� PHVOHN� KD\DW QD� ED ODPDV Q Q� DUG QGDQ� LNLOL� /RJDQ
 Q� | UHWLOHULQGH� LVNHOHW�

VLVWHPLQLQ� \DS VDO� ELUOL L� YH� \HUoHNLPLQLQ� RPXULOLN� �]HULQGHNL� HWNLOHUL� KDNN QGD� RUWDN�

ELU� ED � ROGX X� WHRULVLQL� RUWD\D� NR\PX WXU� �.HDWLQJ� ������ 0RQWJRPHU\� YH� 1HOVRQ�

������� $UG QGDQ� /HH� YH� )XKU� NHQGL� /RJDQ� 7HPHO� 7HNQLNOHULQL� HQWHJUH� HWPL � YH�

KDVWDODU Q�PDQLS�ODV\RQ� |QFHVL� oHNLQFHOHULQL� YH�PDQLS�ODV\RQ� VRQUDV � \DQ� HWNLOHUL� HQ�

D]D�LQGLUHFHN�ELU�WHNQLN�DUD\ QD�JLUPL OHUGLU��)XKU�������V������

HNLO��������'U��)XKU�YH�'U��/HH�

.D\QDN�>KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y 'B9Q�5NP$�R@�(UL LP�WDULKL������������

���������'HUHILHOG�7HNQL L�

$UD W UPDODU � GHYDP� HGHUNHQ� 'U�� )XKU� EDFDN� X]XQOXN� WHVWOHUL� LOH� LOJLOHQPH\H�

ED ODP W U��$UG QGDQ� ELU� RUJDQL]DV\RQGD�'U��'HUHILHOG� LOH� WDQ DUDN� RQXQ� JHOL WLUGL L�

ED O� EDFDN� X]XQOX X� |Oo�P�Q�� NHQGLVLQGHQ� | UHQPL � SHOYLN� DQDOL]� VLVWHPL� �]HULQGH�

RGDNODQP W U��%X�JHOL PHOHUGHQ�VRQUD�/HH�YH�)XKU�EX�SURVHG�UOHUL�KDVWD�PXD\HQHOHULQH�

GDKLO�HWPL OHUGLU��IXKU�������V�������

���������7UXVFRWW�$o VDO�$QDOL]�6LVWHPL�

'HUHILHOG�WHNQL L� LOH�SHOYLV�EDFDN�X]XQOX X�LOL NLVLQL�VLVWHPOHULQH�DGDSWH�HWWLNWHQ�VRQUD�

DUD W UPDODU Q Q� LOJL� RGD QD�7UXVFRWW�$o VDO�$QDOL]� 6LVWHPLQLQ� ³6HUYLNDO� RPXUODUGDNL�



���

VXEOXNVDV\RQODU�� ELU� EDFD Q� IRQNVL\RQHO� RODUDN� N VDOPDV HNOLQGH� NHQGLQL� J|VWHULU��

E|\OHFH�EHGHQVHO�GHQJHVL]OLN�\DUDW U�´�WHRULVL�\HUOH PL WLU��

7UXVFRWW�Do VDO�VHUYLNDO�DQDOL]�VLVWHPL�YH�'HUHILHOG�SHOYLV�WHVWOHPHOHULQLQ�ELUOH WLULOPHVL�

LOH�)XKU�YH�/HHCQLQ�VHUYLNDO�VXEOXNVDV\RQODU�YH�SHOYLN�GLVIRQNVL\RQODU�LoLQ�EDFDN�ER\X�

WHVWOHPHVLQH�GD\DQDQ�ELU�WDQ �\|QWHPL�ROPX WXU��IXKU�������V�������

���������9HUWHEUDO� ]RODV\RQ�7HVWOHUL�

9HUWHEUDO� L]RODV\RQ� WHVWOHULQLQ� RUWD\D� o N � GHQHPH� \DQ OPD� \|QWHPOHULQH� EHQ]HU� ELU�

HNLOGH� ROPX WXU�� ����� \ O QGD� )XKU� VRO� J| �V� NDIHVLQGH� ���� 7RUDNDO� YHUWHEUD�

VHYL\HVLQGH� VDELW� ELU� D U � KLVVHWPH\H� ED ODP W U�� %D ND� ELU� GRNWRU� DUNDGD QGDQ� EX�

VHYL\H\H� P�GDKDOH� HWPHVLQL� LVWHGL L� HVQDGD� VRO� NROXQX� ED Q Q� �]HULQH� NDOG UG QGD�

D U Q Q�DUWW Q �IDUNHWPL WLU��'HUHILHOG�WHVWOHPHVL�\DSW NODU �HVQDGD�EX�PDQHYUDQ Q�N VD�

EDFD � DQODPO � GHUHFHGH� N VDWW Q � IDUNHWPL OHUGLU�� 9H� E|\OHFH� 7��C\H� |]J�� LON�

L]RODV\RQ�WHVWL�GR PX WXU���

%X� IHQRPHQ�� VSLQDO� RPXUODU Q� YH� GL HU� HNOHPOHULQ� VXEOXNV\RQODU Q � WHVSLW� HWPHN� LoLQ�

HNVWUHPLWHOHUGH�SURYRNDWLI�PDQHYUDODU Q�JHOL WLULOPHVLQH�|QF�O�N�HWPL WLU��)XKU�������V��

�����

��������$NWLYDW|U�(QVWUXPDQ

$NWLYDW|U�0HWRGXQX� HVDV Q � ROX WXUDQ� ELOH HQOHU�� 9DQ� 5XPSW�� 'HUHILHOGV� YH� 7UXVFRWW�

NDYUDPODU QGDQ� W�UHWLOPL �� $NWLYDW|U� HQVWU�PDQ �� PHWRGXQ� ROX WXUXOPDV QGDQ� VRQUD�

JHOL WLULOPL WLU��0HVOH LQ�oR X��\HVL�LoLQ�VWDQGDUW�HNLSPDQ�RODUDN�NXOODQ ODQ�HQVWU�PDQ��

/HH� YH� )XKU
XQ� ED � SDUPDNODU Q � VSLQ|]� oHNPH� PDQLS�ODV\RQODU QGD� WHNUDU� WHNUDU�

NXOODQPDODU \OD�\D DG NODU � IL]LNVHO� VWUHVH�GD\DQPDNWDG U��+HU�QH�NDGDU�EX�PDQHYUDODU�

PDNXO�NDEXO�HGLOHELOHFHN�NXYYHWOHUGH�\DS OVD�GD�X\JXOD\ F Q Q�\HWHQH LQH��NDV�J�F�QH�

YH�Y�FXW�PHNDQL LQL�NXOODQPDV QD�GD\DO �PDQHYUDODUG U��&LKD] Q�JHOL WLULOPHVLQLQ�WHPHO�

VHEHEL� YHUWHEUDO� LWL LQ� VWDQGDUW� KDOH� JHWLULOPHVL� LOH� PDNVLPXP� VRQXo� DO QPDV � YH�

NOLQLV\HQOHUGH�\D DQDQ�RYHUXVH�VDNDWO NODU Q Q�HQ�D]D�LQGLULOPHVLGLU���

%X� DPDoOD� LON� $NWLYDW|U� JHOL WLULOPL WLU�� *HOL WLULOHQ� LON� $NWLYDW|U� GL � KHNLPOHULQLQ�

NXOODQG � J|P�O�� ��� \D � GL OHULQL� N UPDGD� NXOODQ ODQ� ELU� GDUEH� VLVWHPLQLQ� PRGLIL\H�

HGLOPL �KDOLGLU��$UG QGDQ�JHoHQ�\ OODUGD�DNWLYDW|U�Q�YXUX �GH HUOHUL�\DS ODQ�DUD W UPDODU�

LOH�VWDQGDUW�KDOH�JHWLULOPL WLU��9H������\ O QGD�$NWLYDW|U�(QVWU�PDQ Q Q�SDWHQWL�³<�NVHN�

K ]GD� NHVLQ� YH� VSHVLILN� ELU� V�U� � KDWW QGD� X\JXODPD� \DSDQ� NRQWUROO�� ELU� D\DU� NXYYHWL�



���

LoHUHQ�GLQDPLN�ELU�LWPH�J�F��VD OD\DELOHQ�HOOH�LGDUH�HGLOHELOHQ�ELU�HQVWU�PDQ�´� HNOLQGH�

DO QP W U�� 7 EEL� 8\JXODPDODU� &LKD]ODU� <DVDV � X\DU QFD� $%'�* GD� YH� ODo� GDUHVL
QH�

WHVFLO�HWWLULOPL WLU��

$NWLYDW|U� HQVWU�PDQ � ��� \ O� ER\XQFD� VWDQGDUW� KDOL\OH� NXOODQ OP W U�� ����¶H� NDGDU�

9HUPRQW�hQLYHUVLWHVL¶QGHNL�3K'��7RQ\�.HOOHU� WDUDI QGDQ�\DS ODQ�oDO PDODU�$NWLYDW|U�

(QVWU�PDQ Q Q�GDKD�ID]OD�UDILQH�HGLOPHVLQH�\RO�DoP W U��.HOOHU
 Q�DUD W UPDODU ��.HOOHU�

YH�GL ��������V������1DWKDQ�YH�GL ��������V�������EHOLUOL�ELU�HPSHGDQV�ED �WLSL\OH�\HQLGHQ�

GRQDW ODQ� ELU� FLKD] Q� RPXUJD\D� YHULOHQ� NXYYHWLQ� IUHNDQV� LoHUL LQL� |QHPOL� |Oo�GH�

L\LOH WLUHFH LQL� |QHUPL WLU� �2VWHUEDXHU� YH� GL �� ������ VV�� ��������� 1DWKDQ� YH� .HOOHU�

������ V�� ������ %XQXQOD� ELUOLNWH� $NWLYDW|U� HQVWU�PDQ QGD� P�KHQGLVOLN� oDO PDODU

K ]ODQP �YH�PRGHOOHU�J�QFHOOHQPH\H�GHYDP�HWPL WLU��

$NWLYDW|U���PRGHOLQLQ�\ OODUFD�NXOODQ OPDV Q Q�DUG QGDQ�\DS ODQ�oDO PDODU�J|VWHUPL WLU�

NL� LQVDQ� Y�FXGXQD� \DS ODQ� YXUX ODUGD� HQ� \�NVHN� V|Q�POHPH� SHUIRUPDQV � ������ K]�

GH HUOHULQGHNL�YXUX ODUGD�RUWD\D�NRQPDNWDG U��%XQXQ��]HULQH�$NWLYDW|U���FLKD] �YXUX

IUHNDQV � RSWLPL]H� HGLOHUHN� JHOL WLUPL WLU�� $UG QGDQ� $NWLYDW|U� �� FLKD] � JHOL WLULOLUNHQ�

X\JXOD\ F � KDWDV Q � HQ� D]D� LQGLUPHN� LoLQ� SUH�ORDG� \DQL� |Q� \�NOHQPH� V UDV QGD�

X\JXOD\ F Q Q�X\JXODG �NXYYHWL�VWDQGDUW�KDOH�JHWLUPH�DPDF \OD�ED O D�\HQL�ELU�VLVWHP�

HNOHQPL WLU��'HYDP QGD�JHOL WLULOHQ�$NWLYDW|U���FLKD] �VDELW�K ]�YH�NXYYHW�DUDO NODU �LOH�

VWDQGDUGL]H� HGLOGL�� 9H� SUH�ORDG� GH HUL� UHIOHNV� VSD]P � |QOHPHN� DG QD� D]DOW OG �� 6RQ�

RODUDN�$NWLYDW|U���PRGHOL�LOH�W�P�L OHPOHU�HOHNWURQLN�YH�VWDQGDUW�KDOH�JHWLULOGL��)XKU��VV��

��������

��������$NWLYDW|U�0HWRG�7HPHO�7DUDPD�3URWRNRO��

8\JXQ� ELU� EDFDN� ER\X� DQDOL]L� LoLQ� LON� D DPD� KDVWDQ Q� \DWDFD � PDVDQ Q� VWDQGDUWODUD�

X\JXQ� ROPDV G U�� 0DVD� KDVWDQ Q� \DW S� UDKDWoD� SURWRNRO�Q� X\JXODQDELOHFH L� JHQL OL H�

VDKLS�ROPDO G U��+DVWDQ Q�D\DNODU �PDVDQ Q�G QGD�YH�PDVDGDQ�ELUD]�\�NVHOWLOPL ��ED

LVH� PDVDQ Q� NDID� E|OPHVLQH� \HUOH WLULOPL � ROPDO G U� �$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF�

7HFKQLTXH��$0&7��%DVLF�6FDQ�3URWRFRO��VW�'9'�6HULHV��������

����������*|UVHO�$QDOL]���

+DVWD\ �\DW UPDQ Q�DUG QGDQ�KDVWD\D�GRNXQPDGDQ�|QFH�LON�\DS OPDV �JHUHNHQ�KDVWDQ Q�

\DWDU� GXUXPGDNL� SRVW�U�Q�� LQFHOHPHN� YH� SRVWXUDO� DVLPHWULOHUL� LQFHOHPHNWLU�� +DVWDQ Q�

VWDQGDUW�ELU�D\DNNDE �JL\PL �ROPDV �|QHULOLU��( HU�VWDQGDUW�D\DNNDE �JL\LOPHGL\VH�WHUOLN��



���

VDQGDOHW�� oL]PH� JLEL� JL\VLOHU� EDFDN� ER\X� DQDOL]L� LoLQ� X\JXQ� GH LOGLU�� 6WDQGDUW� RODUDN�

EHOLUWLOHQ� D\DNNDE � EDVLW� RODUDN� IUDNW�U� D\DNNDE V G U�� )UDNW�U� D\DNNDE ODU � J|UVHO�

DQDOL]GH� oRN� L\L� VRQXo� YHULUOHU�� *|UVHO� DQDOL]� HVQDV QGD� GLNNDW� HGLOPHVL� JHUHNHQOHU�

EDFDNWD�DVLPHWUL�� LQYHUVL\RQ�YH\D�HNVWHUQDO� URWDV\RQ�GL HU�D\D D�J|UH�N \DVODQG QGD�

EL]H� NDVODU� KDNN QGD� ELOJL� YHULU�� *|UVHO� DQDOL]� HVQDV QGD� KDVWD\D� GRNXQPDPDN� oRN�

|QHPOLGLU���

������������3R]LV\RQ���

+DVWD\D�LON�GRNXQX WD�\DS OPDV �JHUHNHQ�KHU�LNL�D\D �GD�PHGLDO�PDOOHROGHQ�NDYUD\DUDN�

EDVLWoH� ELUELULQH�GR UX� LWPHN�JHUHNLU��$UG QGDQ�SR]LV\RQ���RODUDN� DGODQG UG P ]� LON�

WXWX �SR]LV\RQXQD�JHoLOLU��3R]LV\RQ���GH���QRNWD� WXWX X� LOH�D\DN�NDYUDQ U��%D SDUPDN�

D\DNNDE � DOW QGDQ� WRSX D�� L DUHW� SDUPD � ODWHUDO� PDOOHRO�Q� SRVWHULRUXQGDQ� JHUL� NDODQ�

SDUPDNODU� LVH� ODWHUDO� PDOOHRO�Q� DQWHULRUXQGD� RODFDN� HNLOGH� SR]LV\RQODQ U�� $UG QGDQ�

NRQWDN� QRNWDODU QGDQ� WXWXODUDN� W�P� LQYHUVL\RQ�� HYHUVL\RQ�� GRUVL� ILOHNVL\RQ�� SODQWDU�

IOHNVL\RQ�G�]HOWLOLU��%X���QRNWD� WXWX X�YH�SR]LV\RQ��CGLU��%X�SR]LV\RQGD�N VD��UHDNWLI��

EDFDN�EHOLUOHQLU���

������������3R]LV\RQ����

3R]LV\RQ��CGH�N VD�EDFDN�EHOLUOHQGLNWHQ�VRQUD�HO�D\D Q�GRUVXPXQGD�PHWDWDUVRIDOHQJHDO�

HNOHPLQ��]HULQH�RUWD�SDUPDN�JHOHFHN� HNLOGH�SR]LV\RQODQ U��$\D Q�GRUVXPX�EHOLUOL�ELU�

GLUHQo� DO QDFDN� Do \D� JHWLUGLNWHQ� VRQUD� EDFDN� ��� GHUHFH� Do \D� JHOLQFH\H� NDGDU� EDFDN�

E�N�O�U� YH� ED SDUPDN� D\DN� WDEDQ Q � GHVWHNOHU�� 3R]LV\RQ� �� GH� GL]� ��� GHUHFH\L�

JHoPHPHOLGLU�� 9H� D\DNODU� ELUELULQH� WHPDV� HWPHPHOLGLU�� $\U FD� \LQH� D\DNODU� ELU� 9�

SR]LV\RQXQD�JHOHFHN� HNLOGH�Do �YHULOPHOLGLU��

3R]LV\RQ� �� YH� �� HNOLQGH� \DS ODQ� DQDOL]OHU� EL]LP� NL LQLQ� QHUHVLQH� KDQJL� HNLOOHUGH�

X\JXODPD� \DSDFD P ] � EHOLUOH\HFHNWLU�� %X� HNLOGH� \DS ODQ� DQDOL]GH� �� IDUNO � VRQXoOD�

NDU OD PD� DQV P ]�YDUG U���

�� 2ODV O N�

3R]LV\RQ���GH�N VD�RODQ�EDFDN�SR]LV\RQ���\H�JHWLULOGL LQGH�J|UHFHOL�RODUDN�X]DUVD��N VD�

RODQ�EDFDN�GL HU�EDFD D�H LWOHQPL �YH\D�GL HU�EDFDNWDQ�GDKD�X]XQ�ELU�SR]LV\RQD�JHOPL

RODELOLU������2ODV O N�JHUoHNOH PL �ROXU����



���

�� 2ODV O N�

3R]LV\RQ� �� GH� N VD� RODQ� EDFDN� SR]LV\RQ� �� \H� JHWLULOGL LQGH� J|UHFHOL� RODUDN� N VD� NDO U�

YH\D�GDKD�GD�N VDO UVD����2ODV O N�JHUoHNOH PL �ROXU���

�� 2ODV O N�

+DVWD����3R]LV\RQGD�H LW���EDFD D�VDKLS�YH����3R]LV\RQD�JHoLOGL LQGH�\LQH�H LW�EDFDNODUD�

VDKLSVH� EX� EL]H� VRUXQXQ� SXELVWH� ROGX XQX� J|VWHULU�� 2OGXNoD� QDGLUGLU�� � %X� GXUXPGD�

SXELN�NHPLN�L]RODV\RQ�WHVWLQH�ED YXUXOXU���

( HU� ��� 2ODV O N� JHUoHNOH LUVH� NL� X\JXODPD� \DS ODQ� NL LOHULQ� ���� LQGH� ��� 2ODV O N�

J|]OHPOHQLU��NODVLN�WDUDPD�SURWRO��X\JXODQ U���

( HU� ��� 2ODV O N� JHUoHNOH LUVH� GLUHN� RODUDN� GL]� YH� 6,� HNOHP� WHVWOHPHOHUL� DWODQDUDN� /��

LQFHOHQLU� YH� X\JXODPD� \DS O U�� 8\JXODPD� /�� �Q� WHUV� LQIHULRU� DUWLN�OHU� SURVHVH� L OHP�

\DS O U���

6RQ� RODUDN� H HU� ��� 2ODV O N� JHUoHNOH LUVH� SXELN� NHPLN� L]RODV\RQ� WHVWLQH� ED YXUXOXU�

�$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH� �$0&7�� %DVLF� 6FDQ� 3URWRFRO� �VW� '9'�

6HULHV��������

����������%DVLW�7DUDPD�3URWRNRO�����7HVW�±���.XUDO�

%DVLW� WDUDPD� SURWRNRO�QH� �� RODV O N� GH HUOHQGLULOHUHN� ED ODQ U�� ( HU� ��� 2ODV O N� WHVSLW�

HGLOLUVH�EDVLW�WDUDPD�SURWRNRO�Q�Q���WHVWL�X\JXODQ U���

ON�WHVW�EDV Qo�WHVWLGLU��%DFDN�ER\X�H LW�ROPD\DQ�KDVWD\D�X\JXODQ U��'�]HOWPH�\|Q�QGH�

N�o�N��QD]LN�ELU� EDV Qo�X\JXODQ U��( HU�GR UX�\HUH�GR UX�\|QGH�X\JXODQ UVD�EDFDNODU�

SR]LV\RQ���GH�H LWOHQLU���

NLQFL�WHVW�L]RODV\RQ�WHVWLGLU��%X�WHVW�KDVWD�DNWLI�RODUDN�ELU�\HULQL�KDUHNHW�HWWLUGL L�]DPDQ�

L]ROH�HWWL LPL]�DODQ�LoLQ�SR]LV\RQ���GH�N VD�EDFDN�YH\D�UHDNWLI�EDFD D�VHEHS�RODFDNW U��

ho�QF��WHVW�VWUHV�WHVWLGLU��+DVWD�L]RODV\RQ�WHVWLQL�\DSDP \RUVD�X\JXOD\ F �D\Q �WHVWL�J�o�

X\JXOD\DUDN� YHUWHEUD�� GL]� YE�� �]HULQH� JHUoHNOH WLUHELOLU�� 8\JXODQDQ� EDV Qo� R� E|OJH�

�]HULQGH�LULWDV\RQD�VHEHS�RODFD QGDQ�EDFD Q�SR]LV\RQ���N VDOPDV QD�VHEHS�RODFDNW U��

ho� WHVWWHQ�KDQJLVLQLQ�X\JXODQDFD � VHoLOLU� WHVW�X\JXODQ U��$UG QGDQ�N VD�X]XQ�NXUDO QD�

J|UH�X\JXODPD�JHUoHNOH WLULOLU��

. VD�X]XQ� NXUDO �� H HU� SR]LV\RQ� �� GH� N VD� EDFDN� WHVSLW� HGLOLU� YH� N VD� RODQ� EDFDN�

SR]LV\RQ� �� GH� X]DUVD� EXQXQ� DQODP � ER]XNOX XQ� RPXUJDGD� N VD� EDFDN� WDUDI QGD�

ROGX XGXU��( HU�SR]LV\RQ���GH�N VD�EDFDN�WHVSLW�HGLOLU�YH�N VD�RODQ�EDFDN�SR]LV\RQ���GH�



���

N VD� NDO UVD� DUWLN�OHU� ER]XNOX XQ� RPXUJDGD� N VD� EDFD Q� WHUV� WDUDI QGD� ROGX X� WHVSLW�

HGLOLU� �$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH� �$0&7�� %DVLF� 6FDQ� 3URWRFRO� �VW�

'9'�6HULHV��������

������������'L]�YH�$\DN�%LOH L�(NOHPL�7HVWOHPHOHUL��YH�8\JXODPDODU

3R]LV\RQ� �� YH� SR]LV\RQ� �� WHVWOHPHVL� \DS O U�� ��� 2ODV O N� WHVSLW� HGLOLUVH� EDVLW� WDUDPD�

SURWRNRO�QH�N VD�EDFDN�WDUDI QGDNL�GL]�LOH�ED ODQ U�� ON�RODUDN�PHGLDO�GL]�HNOHPL�LWLOHUHN�

EDV Qo� WHVWL� X\JXODQ U�� ( HU� EDFDN� X]XQOXNODU � SR]LV\RQ� �� GH� H LWOHQPL VH� EX� EL]H�

VRUXQXQ�\HULQL�ELOGLULU��( HU�GL]�PHGLDOL�SR]LWLI�LVH�GL]LQ�PHGLDOL�YH�RQD�H OLN�HGHQ�WDOXVD�

DW P� \DS O U�� $\Q H\� WHUV� WDUDI� LoLQ� GH� JHoHUOLGLU�� 6RQUDV QGD� GL]LQ� ODWHUDOLQH� JHoL

\DS O U�� ( HU� H LWOLN� VD ODQ UVD� GL]LQ� ODWHUDOLQH� YH� N�ERLG� NHPL LQH� DW P� \DS O U�

�$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH� �$0&7�� %DVLF� 6FDQ� 3URWRFRO� �VW� '9'�

6HULHV��������

���������������3HOYLV�7HVWOHPHOHUL�YH�8\JXODPDODU

'L]� YH� D\DN� ELOH L� WHVWOHPHOHUL� YH� X\JXOPDODU � \DS OG NWDQ� VRQUD� �� EDFDN� H LW� GH LOVH�

N VD� EDFD Q� ROGX� WDUDI Q� WHUVLQH� LOLXP� �]HULQGHQ� EDV Qo� WHVWL� X\JXODQ U�� OLDN� NUHVW�

�]HULQGHQ� X]DQ S� DUND\D� GR UX� KDILI� ELU� EDV Qo� LOH� oHNPH� X\JXODQ U�� ( HU� WHVW� SR]LWLI�

ROXU�YH�EDFDNODU�H LWOHQLUVH�WHVWLQ�X\JXODQG �WDUDIWD�$6�LOLXP�WDEORVX\OD�NDU �NDU \D�

ROGX XPX]�RUWD\D�NRQXU��7HVW�H HU�EX� HNLOGH�SR]LWLIVH���X\JXODPD�QRNWDV ��]HULQGHQ�

X\JXODPD� \DS O U�� ��� 1RNWD� LOLXP� LOH� VDNUDO� WXEHUN�O�Q� DUDV QGDQ� G�]HOWPH� \|Q�QH�

GR UX�� ��� 1RNWD� LOLDN� NUHVWLQ� WHSH� QRNWDV QGDQ� G�]HOWPH� \|Q�QH� GR UX�� ��� 1RNWD� LVH�

LVFLDO�WXEHURVLW\H�DQWHULRU�\|QGH�X\JXODPD�\DS O U���

6RQUDV QGD� EDFDNODU� H LWOHQPH]VH� N VD� EDFDN� WDUDI QGD� ED SDUPDN� VDNUDO� oHQWL H�

\HUOH WLOLS�SRVWHULRU�VXSHULRU�ELU�LWL �X\JXODQ U��%X�GD�3,�LOLXP�LoLQ�EDV Qo�WHVWL�RODFDNW U��

( HU�WHVW�SR]LWLI�LVH�\LQH���X\JXODPD�QRNWDV ��]HULQGHQ�X\JXODPD�\DS ODFDNW U�����1RNWD�

VSLQD� LVFLDGLND� �]HULQH�� ��� 1RNWD� VDNUR� WXEHUR]� OLJDPHQWLQ� DOW QGDQ�� ��� 1RNWD� LOLDN�

IRVVDQ Q� RUWD� QRNWDV G U� �$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH� �$0&7�� %DVLF�

6FDQ�3URWRFRO��VW�'9'�6HULHV��������

��������������6LPSLVLV�3XELV� ]RODV\RQ�7HVWL�YH�8\JXODPDODU

�� RODV O Q� JHUoHNOH PHVL� \DQL� KHU� LNL� EDFD Q� GD� SR]LV\RQ� �� YH� �� GH� H LW� ROPDV

GXUXPXQGD�SXELN�NHPL H�L]RODV\RQ�WHVWL�X\JXODQPDO G U��%XQXQ�L]RODV\RQ�WHVWL�GH�KHU�



���

LNL� GL]LQ� ELUELULQH� GR UX� V N W U OPDV � LVWHQHUHN� X\JXODQ U�� %X� L]RODV\RQ� SHOYLN� WDEDQ�

NDVODU Q Q� NDV OPDV � LOH� SXELV� �]HULQH� EDVN \ � DUWW UDFDN� YH� WHVWOHPH\H� RODQDN�

VD OD\DFDNW U��.L LQLQ�GL]OHULQL�ELUELULQH�ELUOH WLUPHVL�LVWHQLU��( LW�RODQ�EDFDNWD�SR]LV\RQ�

�� GH� N VDOPD� YDUVD� KDQJL� WDUDIWD� ROGX XQX� DQOD\DELOPHN� LoLQ� SR]LV\RQ� �� WHVWOHPHVL�

\DS O U��. VD� RODQ� EDFDN� X]X\RUVD� N VD� EDFD Q� ROGX X� WDUDIWD� WDP� WHUVL� LVH� ] W� WDUDIWD�

LVLXP� �]HULQGHQ� X\JXODPD� \DS ODFD Q � J|VWHULU� �$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF�

7HFKQLTXH��$0&7��%DVLF�6FDQ�3URWRFRO��VW�'9'�6HULHV��������

��������������/XPEDU�E|OJH�L]RODV\RQ�WHVWOHUL�

���������������/�� ]RODV\RQ�7HVWL�

ON�L]RODV\RQ�WHVWL�3'�WDUDIWDNL�NROXQ�EHOLQ�ORPEHU�ORUGR]�ER OX XQD�\HUOH WLULOPHVL� LOH�

\DS O U��%X�WHVW����/RPEHU�YHUWHEUDQ Q�L]ROH�HGLOPHVLQL�VD ODU��8]XQ�N VD�NXUDO �EXUDGD�

\LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� X]DUVD� EXQXQ�

DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ����/XPEDU�YHUWHEUDGD�3'�WDUDIWD�ROGX XGXU��8\JXODPD�

\DSPDN� LoLQ� NRQWDNW� QRNWDV � /�� LQIHULRU� DUWLN�OHU� DODQG U�� WPH� \|Q�� LVH� DQWHULRU� YH�

KDILIoH�V�SHULRUD�GR UXGXU��$FWLYDWRU�0HWKRGV�&KLURSUDFWLF�7HFKQLTXH��$0&7��%DVLF�

6FDQ�3URWRFRO��VW�'9'�6HULHV��������

����������������/�� ]RODV\RQ�7HVWL�

23'� WDUDIWDNL� NROXQ� \LQH� ORPEHU� ORUGR]� ER OX XQD� \HUOH WLULOPHVL� LOH� JHUoHNOH WLULOLU���

8]XQ�N VD� NXUDO � EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD�

JHWLULOGL LQGH�X]DUVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ����/XPEDU�YHUWHEUDGD�3'�

WDUDIWD�ROGX XGXU��9H\D�WDP�WHUVL� HNLOGH�N VD�RODQ�WDUDI����3R]LV\RQD�JHWLULOGL LQGH�N VD�

NDO UVD� EXQXQ� DQODP � DUWLN�OHU� GLVIRQNVL\RQXQ� ��� /XPEDU� YHUWHEUDGD� 23'� WDUDIWD�

ROGX XGXU�� .RQWDNW� QRNWDV � /�C�Q� X\JXQ� WDUDI� WUDQVYHUVLGLU�� WL � \|Q�� LVH� DQWHULRU� YH�

KDILIoH�VXSHULRUD�GR UXGXU��$FWLYDWRU�0HWKRGV�&KLURSUDFWLF�7HFKQLTXH��$0&7��%DVLF�

6FDQ�3URWRFRO��VW�'9'�6HULHV��������

����������������/�� ]RODV\RQ�7HVWL�

/RPEHU� E|OJHGH� WHVW� HGLOHFHN� G�]HOWLOHFHN� HQ� VRQ� E|O�PG�U�� ]RODV\RQ� WHVWL� KHU� LNL�

NROXQ� GD� ORPEHU� ORUGR]� ER OX XQD� \HUOH WLULOPHVL� LOH� JHUoHNOH WLULOLU��8]XQ�N VD� NXUDO

EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� X]DUVD�

EXQXQ� DQODP � DUWLN�OHU� GLVIRQNVL\RQXQ� ��� /XPEDU� YHUWHEUDGD� 3'� WDUDIWD� ROGX XGXU��



���

9H\D� WDP� WHUVL� HNLOGH� N VD� RODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� N VD� NDO UVD� EXQXQ�

DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ����/XPEDU�YHUWHEUDGD�23'�WDUDIWD�ROGX XGXU��.RQWDNW�

QRNWDV �/�CQLQ�X\JXQ�WDUDI� QIHULRU�DUWLN�OHU�DODQ G U�� WL �\|Q��LVH�DQWHULRU�YH�VXSHULRUD�

GR UXGXU��$FWLYDWRU�0HWKRGV�&KLURSUDFWLF�7HFKQLTXH��$0&7��%DVLF�6FDQ�3URWRFRO��VW�

'9'�6HULHV��������

��������������7RUDNDO�E|OJH�L]RODV\RQ�WHVWOHUL�

����������������7��� ]RODV\RQ�7HVWL�

]RODV\RQ�WHVWL�3'�WDUDIWDNL�NROXQ�ED Q�\DQ QD�\HUOH WLULOPHVL�LOH�JHUoHNOH WLULOLU��8]XQ�

N VD� NXUDO � EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD�

JHWLULOGL LQGH�X]DUVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�7���VHYL\HVL�YHUWHEUDGD�3'�

WDUDIWD�ROGX XGXU��9H\D�WDP�WHUVL� HNLOGH�N VD�RODQ�WDUDI����3R]LV\RQD�JHWLULOGL LQGH�N VD�

NDO UVD� EXQXQ� DQODP � DUWLN�OHU� GLVIRQNVL\RQXQ� 7��� VHYL\HVL� YHUWHEUDGD� 23'� WDUDIWD�

ROGX XGXU�� %XQX� GR UXODPDN� LoLQ� 7���� 9HUWHEUDQ Q� X\JXQ� WDUDI� WUDQVYHUV� SURVHVLQH�

DQWHULRU�VXSHULRU�\|QGH�EDV Qo�X\JXODQ U��3R]LV\RQ��CGH�EDFDNODU�H LWOHQLUVH�X\JXODPD�

GR UXODQP �ROXU��.RQWDNW� QRNWDV �7��CQLQ� X\JXQ� WDUDI� WUDQVYHUV� SURVHVLGLU�� WL � \|Q��

LVH�DQWHULRU�YH�VXSHULRUD�GR UXGXU��$FWLYDWRU�0HWKRGV�&KLURSUDFWLF�7HFKQLTXH��$0&7��

%DVLF�6FDQ�3URWRFRO��VW�'9'�6HULHV��������

��������������������.RVWD� ]RODV\RQ�7HVWL�

����NRVWDQ Q�WHVW�HGLOPHVLQLQ�VHEHEL�\�]HQ�NRVWD�ROPDV G U��<DQL�DQWHULRUGDQ�J|YGH�LOH�

ED ODQW V �\RNWXU��'ROD\ V �LOH�ODWHUDO�YH�PHGLDO�\|QGH�VXEOXNVH�RODELOLU�� ]RODV\RQ�WHVWL�

3'� WDUDIWDNL� NROXQ� ED Q� \DQ QD� \HUOH WLULOPHVLQLQ� DUG QGDQ� GHULQ� ELU� QHIHV� DO Q S�

WXWXOPDV � LOH� JHUoHNOH WLULOLU�� 8]XQ�N VD� NXUDO � EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH�

N VDODQ� WDUDI����3R]LV\RQD�JHWLULOGL LQGH�X]DUVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�

���� NRVWD� VHYL\HVLQGH� 3'� WDUDIWD� ROGX XGXU��9H\D� WDP� WHUVL� HNLOGH� N VD� RODQ� WDUDI� ���

3R]LV\RQD� JHWLULOGL LQGH� N VD� NDO UVD� EXQXQ� DQODP � DUWLN�OHU� GLVIRQNVL\RQXQ� ���� NRVWD�

VHYL\HVLQGH�23'�WDUDIWD�ROGX XGXU��%XQX�GR UXODPDN�LoLQ�����NRVWD�VHYL\HVLQGH�X\JXQ�

WDUDI� WUDQVYHUV� SURVHVLQ� \DU P� VDQWLPHWUH� ODWHUDOLQH� ODWUHDO� \|QGH� EDV Qo� X\JXODQ U��

3R]LV\RQ��CGH�EDFDNODU�H LWOHQLUVH�X\JXODPD�GR UXODQP �ROXU��.RQWDNW�QRNWDV �7��CQLQ�

X\JXQ� WDUDI� WUDQVYHUV� SURVHVLQLQ� \DU P� VDQWLPHWUH� ODWHUDOLGLU�� WL � \|Q�� LVH� ODWHUDO� YH�



���

KDILIoH� LQIHULRUD�GR UXGXU� �$FWLYDWRU�0HWKRGV�&KLURSUDFWLF�7HFKQLTXH� �$0&7��%DVLF�

6FDQ�3URWRFRO��VW�'9'�6HULHV��������

����������������7�� ]RODV\RQ�7HVWL�

]RODV\RQ� WHVWL� KHU� LNL� WDUDIWDNL� NROXQ� ED Q� \DQ QD� \HUOH WLULOPHVL� LOH� JHUoHNOH WLULOLU��

8]XQ�N VD� NXUDO � EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD�

JHWLULOGL LQGH�X]DUVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�7��VHYL\HVL�YHUWHEUDGD�3'�

WDUDIWD�ROGX XGXU��9H\D�WDP�WHUVL� HNLOGH�N VD�RODQ�WDUDI����3R]LV\RQD�JHWLULOGL LQGH�N VD�

NDO UVD� EXQXQ� DQODP � DUWLN�OHU� GLVIRQNVL\RQXQ� 7�� VHYL\HVL� YHUWHEUDGD� 23'� WDUDIWD�

ROGX XGXU�� %XQX� GR UXODPDN� LoLQ� 7��� 9HUWHEUDQ Q� X\JXQ� WDUDI� WUDQVYHUV� SURVHVLQH�

DQWHULRU�VXSHULRU�\|QGH�EDV Qo�X\JXODQ U��3R]LV\RQ��CGH�EDFDNODU�H LWOHQLUVH�X\JXODPD�

GR UXODQP �ROXU��.RQWDNW�QRNWDV �7�CQLQ�X\JXQ�WDUDI�WUDQVYHUV�SURVHVLGLU�� WL �\|Q��LVH�

DQWHULRU� YH� VXSHULRUD� GR UXGXU�� � 8\JXODPDQ Q� HWNLQ� RODELOPHVL� LoLQ� X\JXODPD�

\DS OPD\DQ�WDUDI Q�NRVWDV QD�GD�X\JXODPD�\DS OPDO G U��%X�NRVWDQ Q�VXEOXNVDV\RQX�GD�

PHGLDOH�YH�VXSHULRUD�GR UX�ROXU��%X�\�]GHQ�NDU �WDUDI�WUDQVYHUV�SURVHVLQ�\DNOD N���FP�

ODWHUDOLQGHQ� NRVWDQ Q� X]XQ� DNV � �]HULQGH� JHUoHNOH WLUOLU�� 8\JXODPD� \|Q�� ODWHUDO� YH�

LQIHURUD� GR UXGXU� �$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH� �$0&7�� %DVLF� 6FDQ�

3URWRFRO��VW�'9'�6HULHV��������

����������������7�� ]RODV\RQ�7HVWL�

]RODV\RQ� WHVWL� ED Q�3'� WDUDID� oHYULOPHVL� LOH� JHUoHNOH WLULOLU��8]XQ�N VD� NXUDO � EXUDGD�

\LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� X]DUVD� EXQXQ�

DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�7��VHYL\HVL�YHUWHEUDGD�3'�WDUDIWD�ROGX XGXU��9H\D�WDP�

WHUVL� HNLOGH� N VD� RODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� N VD� NDO UVD� EXQXQ� DQODP

DUWLN�OHU� GLVIRQNVL\RQXQ� 7�� VHYL\HVL� YHUWHEUDGD� 23'� WDUDIWD� ROGX XGXU�� %XQX�

GR UXODPDN� LoLQ� 7��� 9HUWHEUDQ Q� X\JXQ� WDUDI� WUDQVYHUV� SURVHVLQH� DQWHULRU� VXSHULRU�

\|QGH�EDV Qo�X\JXODQ U��3R]LV\RQ��CGH�EDFDNODU�H LWOHQLUVH�X\JXODPD�GR UXODQP �ROXU��

.RQWDNW� QRNWDV � 7�CQLQ� X\JXQ� WDUDI� WUDQVYHUV� SURVHVLGLU�� WL � \|Q�� LVH� DQWHULRU� YH�

VXSHULRUD� GR UXGXU�� �8\JXODPDQ Q� HWNLQ� RODELOPHVL� LoLQ� X\JXODPD� \DS OPD\DQ� WDUDI Q�

NRVWDV QD� GD� X\JXODPD� \DS OPDO G U�� %X� NRVWDQ Q� VXEOXNVDV\RQX� GD� PHGLDOH� YH�

VXSHULRUD�GR UX�ROXU��%X�\�]GHQ�NDU �WDUDI�WUDQVYHUV�SURVHVLQ�\DNOD N�\DU P�VDQWLPHWUH�

ODWHUDOLQGHQ� NRVWDQ Q� X]XQ� DNV � �]HULQGH� JHUoHNOH WLUOLU�� 8\JXODPD� \|Q�� ODWHUDO� YH�



���

LQIHURUD� GR UXGXU� �$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH� �$0&7�� %DVLF� 6FDQ�

3URWRFRO��VW�'9'�6HULHV��������

����������������7�� ]RODV\RQ�7HVWL�

]RODV\RQ�WHVWL�ED Q�3'�WDUDID�oHYULOPHVL�YH�3'�WDUDIWDNL�RP]XQ�SRVWHURUD�NDOG UO S�JHUL�

LQGLULOPHVL� LOH� JHUoHNOH WLULOLU�� 8]XQ�N VD� NXUDO � EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH�

N VDODQ� WDUDI����3R]LV\RQD�JHWLULOGL LQGH�X]DUVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�

7��VHYL\HVL�YHUWHEUDGD�3'�WDUDIWD�ROGX XGXU��9H\D� WDP� WHUVL� HNLOGH�N VD�RODQ� WDUDI����

3R]LV\RQD�JHWLULOGL LQGH�N VD�NDO UVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�7��VHYL\HVL�

YHUWHEUDGD�23'�WDUDIWD�ROGX XGXU��%XQX�GR UXODPDN�LoLQ�7���9HUWHEUDQ Q�X\JXQ�WDUDI�

WUDQVYHUV� SURVHVLQH� DQWHULRU� VXSHULRU� \|QGH� EDV Qo� X\JXODQ U�� 3R]LV\RQ� �CGH� EDFDNODU�

H LWOHQLUVH� X\JXODPD� GR UXODQP � ROXU�� .RQWDNW� QRNWDV � 7�CQLQ� X\JXQ� WDUDI� WUDQVYHUV�

SURVHVLGLU�� WL �\|Q��LVH�DQWHULRU�YH�VXSHULRUD�GR UXGXU���8\JXODPDQ Q�HWNLQ�RODELOPHVL�

LoLQ� X\JXODPD� \DS OPD\DQ� WDUDI Q� NRVWDV QD� GD� X\JXODPD� \DS OPDO G U�� %X� NRVWDQ Q�

VXEOXNVDV\RQX� GD� PHGLDOH� YH� VXSHULRUD� GR UX� ROXU�� %X� \�]GHQ� NDU � WDUDI� WUDQVYHUV�

SURVHVLQ� \DNOD N� \DU P� VDQWLPHWUH� ODWHUDOLQGHQ� NRVWDQ Q� X]XQ� DNV � �]HULQGH�

JHUoHNOH WLUOLU�� 8\JXODPD� \|Q�� ODWHUDO� YH� LQIHURUD� GR UXGXU� �$FWLYDWRU� 0HWKRGV�

&KLURSUDFWLF�7HFKQLTXH��$0&7��%DVLF�6FDQ�3URWRFRO��VW�'9'�6HULHV��������

����������������7�� ]RODV\RQ�7HVWL�

]RODV\RQ� WHVWL�ED Q�3'� WDUDID�oHYULOPHVL�YH�KHU� LNL� WDUDIWDNL�RP]XQ�VXSHULRUD�oHNLOLS�

JHUL� LQGLULOPHVL� LOH� JHUoHNOH WLULOLU�� 8]XQ�N VD� NXUDO � EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ�

�CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� X]DUVD� EXQXQ� DQODP � DUWLN�OHU�

GLVIRQNVL\RQXQ� 7�� VHYL\HVL� YHUWHEUDGD� 3'� WDUDIWD� ROGX XGXU�� 9H\D� WDP� WHUVL� HNLOGH�

N VD� RODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� N VD� NDO UVD� EXQXQ� DQODP � DUWLN�OHU�

GLVIRQNVL\RQXQ�7�� VHYL\HVL� YHUWHEUDGD�23'� WDUDIWD� ROGX XGXU��%XQX�GR UXODPDN� LoLQ�

7��� 9HUWHEUDQ Q� X\JXQ� WDUDI� WUDQVYHUV� SURVHVLQH� DQWHULRU� VXSHULRU� \|QGH� EDV Qo�

X\JXODQ U�� 3R]LV\RQ� �CGH� EDFDNODU� H LWOHQLUVH� X\JXODPD� GR UXODQP � ROXU�� .RQWDNW�

QRNWDV � 7�CQLQ� X\JXQ� WDUDI� WUDQVYHUV� SURVHVLGLU�� WL � \|Q�� LVH� DQWHULRU� YH� VXSHULRUD�

GR UXGXU��$FWLYDWRU�0HWKRGV�&KLURSUDFWLF�7HFKQLTXH��$0&7��%DVLF�6FDQ�3URWRFRO��VW�

'9'�6HULHV��������



���

�������������������.RVWD� ]RODV\RQ�7HVWL��

]RODV\RQ� WHVWL� ED Q� 3'� WDUDID� oHYULOPHVL� YH� KHU� LNL� WDUDIWDNL� RP]X� DUND\D� GR UX�

\XYDUOD\DUDN�JHUL�LQGLULOPHVL�LOH�JHUoHNOH WLULOLU��8]XQ�N VD�NXUDO �EXUDGD�\LQH�JHoHUOLGLU��

3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� X]DUVD� EXQXQ� DQODP � DUWLN�OHU�

GLVIRQNVL\RQXQ����.RVWD�VHYL\HVLQGH�3'�WDUDIWD�ROGX XGXU��9H\D�WDP�WHUVL� HNLOGH�N VD�

RODQ�WDUDI����3R]LV\RQD�JHWLULOGL LQGH�N VD�NDO UVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�

��� .RVWD� VHYL\HVLQGH� 23'� WDUDIWD� ROGX XGXU�� %XQX� GR UXODPDN� LoLQ� ��� .RVWD�

VHYL\HVLQGH� X\JXQ� WDUDI� NRVWD\D� ODWHUDO� YH� KDILIoH� LQIHULRU� \|QGH� EDV Qo� X\JXODQ U��

3R]LV\RQ��CGH�EDFDNODU�H LWOHQLUVH�X\JXODPD�GR UXODQP �ROXU��.RQWDNW�QRNWDV �7�CQLQ�

X\JXQ�WDUDI�WUDQVYHUV�SURVHVLQLQ�\DU PVDQWLP�ODWHUDOLGLU�� WL �\|Q��LVH�ODWHUDO�YH�KDILIoH�

LQIHULRUD� GR UXGXU� �$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH� �$0&7�� %DVLF� 6FDQ�

3URWRFRO��VW�'9'�6HULHV��������

��������������2PX]� ]RODV\RQ�7HVWOHUL�

]RODV\RQ� WHVWLQH� LON� RODUDN� 3'� WDUDIWDQ� ED ODQ U�� %XQXQ� VHEHEL� JHQHOOLNOH� RPX]ODU�

SRVW�UOH� X\XPOX� RODUDN� VRUXQ� WH NLO� HGHUOHU�� 2PX]XQ� SRVWHULRUD� KDUHNHWL� JHQHOOLNOH�

VNDSXODQ Q� PHGLDOH� JLWPHVLQH� VHEHS� ROXU�� %DVLWoH� 3'� WDUDI� GLUVH L� J|YGH\H� GR UX�

V N W U O U��3R]LV\RQ��CGH�EDFDNWD�N VDOPD�ROXUVD�EX�ELU�RPX]�SUREOHPLGLU��6NDSXODQ Q�

LQIHULRU� Do V � WHVW� HGLOLUNHQ� VXEOXNVH� WDUDI� SR]LV\RQ� �CGH� X]XQ� EDFD � J|VWHULU�� <DQL�

VNDSXODQ Q� LQIHULRU� Do V � X]XQ� EDFD D� GR UX� NRQXPODQ U�� � ( HU� LQIHULRU� Do � PHGLDOH�

GR UX� VXEOXNVH� LVH� X\JXODPD� VNDSXODQ Q� LQIHULRU� Do V QGDQ� ODWHUDO� GR UX� \DS ODFDNW U��

0HGLDO� VNDSXOD� D\Q � ]DPDQGD� KXPHUXVX� LQIHULRUD� LWHU�� %X� \�]GHQ� KXPHUXVXQ� ���� �VW�

N VP QGD� KXPHUXVXQ� X]XQ� DIW QGDQ� KDILIoH� SURNVLPDO� ED QD� GR UX� GHOWRLG� NDV Q Q�

�]HULQGHQ� LWL � JHUoHNOH WLUOLU�� %X� WDEOR\D� 5DGLXV� GD� GDKLO� ROXU�� .ROXQ� ED Q� \DQ QD�

JHWLULOPHVL�LVWHQLU��5DGLXVXQ�SURNVLPDO�ED �NRQWDNW�QRNWDV �DO QDUDN�DQWHULRU�YH�LQIHULRU�

\|QGH�ELU�LWL �JHUoHNOH WLULOLU��9H�VRQ�RODUDN�OXQDW�NHPLN�SRVWHULRUD�GR UX�LWLOLU���

3'�WDUDIWDNL�ODWHUDO�VNDSXOD�G�]HOWLOGLNWHQ�VRQUD�23'�WDUDIWDNL�VNDSXOD�WHVW�HGLOLU��7HPHO�

RODUN� D\Q � SURVHG�U� L]OHQLU�� ( HU� WHVWOHHOHU� SR]LWLI� ROXUVD� VNDSXODQ Q� LQIHULRU� Do V

ODWHUDOH� VXEO�NVH� RODFDNW U�� 8\JXODPD� VNDSXOD� DODQ Q� ���� �QH� GR UXGXU� YH� LWPH� \|Q��

PHGLDOH� GR UXGXU�� 6NDSXODQ Q� EX� HNLOGH� SR]LV\RQODQPDV � KXPHUXVX� V�SHULRUD�

NRQXPODQG U U�� .RQWDNW� QRNWDV � KXPHUXVXQ� ���� SURNVLPDO� DIW QGD� GHOWRLG� NDV

�]HULQGHGLU���� WPH�GLUHN�RODUN�LQIHULRUDG U��$UG QGDQ�XOQD\D�JHoLOLU��8OQDQ Q�SURNVLPDO�

ED �G�]HOWLOHFH L�LoLQ�LWPH�PHGLDO�\|QHGLU��$UG QGDQ�SRVWHULRU�NDUSDO�NHPLNOHU�DQWHULRU�



���

\|QGH� LWLOLU� �$FWLYDWRU�0HWKRGV�&KLURSUDFWLF�7HFKQLTXH� �$0&7��%DVLF�6FDQ�3URWRFRO�

�VW�'9'�6HULHV��������

��������������6HUYLNDO�9HUWHEUDODU�

����������������&�� ]RODV\RQ�7HVWOHUL�

]RODV\RQ�WHVWL�3'�WDUDID�oHYULOPL �ED Q�PDVDQ Q�PHUNH]LQH�DO QPDV �LOH�JHUoHNOH WLULOLU��

8]XQ�N VD� NXUDO � EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD�

JHWLULOGL LQGH�X]DUVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�&��VHYL\HVL�YHUWHEUDGD�3'�

WDUDIWD�ROGX XGXU��9H\D�WDP�WHUVL� HNLOGH�N VD�RODQ�WDUDI����3R]LV\RQD�JHWLULOGL LQGH�N VD�

NDO UVD� EXQXQ� DQODP � DUWLN�OHU� GLVIRQNVL\RQXQ� &�� VHYL\HVL� YHUWHEUDGD� 23'� WDUDIWD�

ROGX XGXU��%XQX�GR UXODPDN�LoLQ�&���9HUWHEUDQ Q�X\JXQ�WDUDI�SHGLN�O�ODPLQD�ELOH NHVL�

DQWHULRU�VXSHULRU�\|QGH�EDV Qo�X\JXODQ U��3R]LV\RQ��CGH�EDFDNODU�H LWOHQLUVH�X\JXODPD�

GR UXODQP �ROXU��.RQWDNW�QRNWDV �&�CQLQ�X\JXQ� WDUDI�SHGLN�O� ODPLQD�ELOH NHVLGLU�� WL

\|Q�� LVH� DQWHULRU� YH� VXSHULRUD� GR UXGXU� �$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH�

�$0&7��%DVLF�6FDQ�3URWRFRO��VW�'9'�6HULHV����������

����������������&�� ]RODV\RQ�7HVWOHUL�

]RODV\RQ� WHVWL�ED Q�HNVWDQVL\RQD�JHWLUOLS� WHNUDU�E UDN OPDV � LOH�JHUoHNOH WLULOLU��8]XQ�

N VD� NXUDO � EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD�

JHWLULOGL LQGH�X]DUVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�&��VHYL\HVL�YHUWHEUDGD�3'�

WDUDIWD�ROGX XGXU��9H\D�WDP�WHUVL� HNLOGH�N VD�RODQ�WDUDI����3R]LV\RQD�JHWLULOGL LQGH�N VD�

NDO UVD� EXQXQ� DQODP � DUWLN�OHU� GLVIRQNVL\RQXQ� &�� VHYL\HVL� YHUWHEUDGD� 23'� WDUDIWD�

ROGX XGXU��%XQX�GR UXODPDN�LoLQ�&���9HUWHEUDQ Q�X\JXQ�WDUDI�SHGLN�O�ODPLQD�ELOH NHVL�

DQWHULRU�VXSHULRU�\|QGH�EDV Qo�X\JXODQ U��3R]LV\RQ��CGH�EDFDNODU�H LWOHQLUVH�X\JXODPD�

GR UXODQP �ROXU��.RQWDNW�QRNWDV �&�CQLQ�X\JXQ� WDUDI�SHGLN�O� ODPLQD�ELOH NHVLGLU�� WL

\|Q�� LVH� DQWHULRU�� VXSHULRUD� YH� KDILIoH� PHGLDOH� GR UXGXU� �$FWLYDWRU� 0HWKRGV�

&KLURSUDFWLF�7HFKQLTXH��$0&7��%DVLF�6FDQ�3URWRFRO��VW�'9'�6HULHV����������

����������������$[LV�YH�$WODV� ]RODV\RQ�7HVWL�

]RODV\RQ�WHVWL�oHQHQLQ�ED D�GRNXQGXUXOPD\D�oDO OPDV HNOLQGH�ELU�VHUYLNDO�ILOHNVL\RQ�

LOH�JHUoHNOH WLULOLU��8]XQ�N VD�NXUDO �EXUDGD�\LQH�JHoHUOLGLU��3R]LV\RQ��CGH�N VDODQ�WDUDI�

��� 3R]LV\RQD� JHWLULOGL LQGH� X]DUVD� EXQXQ� DQODP � $WODV Q� 3'� WDUDI QD� ODWHUDOL]H�

ROGX XGXU�� .RQWDNW� QRNWDV � $WODVC Q� ODWHUDO� WUDQVYHUV� SURVHVLGLU�� � WL � \|Q�� LVH� GLUHN�



���

RODUDN� PHGLDOH� GR UXGXU�� � 9H\D� WDP� WHUVL� HNLOGH� N VD� RODQ� WDUDI� ��� 3R]LV\RQD�

JHWLULOGL LQGH�N VD�NDO UVD�EXQXQ�DQODP �DUWLN�OHU�GLVIRQNVL\RQXQ�&��VHYL\HVL�YHUWHEUDGD�

23'� WDUDIWD� ROGX XGXU�� %XQX� GR UXODPDN� LoLQ� &��� 9HUWHEUDQ Q� X\JXQ� WDUDI� SHGLN�O�

ODPLQD� ELOH NHVL� DQWHULRU� VXSHULRU� \|QGH� EDV Qo� X\JXODQ U�� 3R]LV\RQ� �CGH� EDFDNODU�

H LWOHQLUVH� X\JXODPD� GR UXODQP � ROXU�� .RQWDNW� QRNWDV � &�CQLQ� X\JXQ� WDUDI� SHGLN�O�

ODPLQD� ELOH NHVLGLU�� WL � \|Q�� LVH� DQWHULRU�� VXSHULRUD� YH� KDILIoH� PHGLDOH� GR UXGXU�

�$FWLYDWRU� 0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH� �$0&7�� %DVLF� 6FDQ� 3URWRFRO� �VW� '9'�

6HULHV����������

��������������2NVLSXW� ]RODV\RQ�7HVWL�

]RODV\RQ� WHVWL� ED Q� EDVLWoH� PDVD\D� EDVW U OPDV � LOH� JHUoHNOH WLULOLU�� 8]XQ�N VD� NXUDO

EXUDGD� \LQH� JHoHUOLGLU�� 3R]LV\RQ� �CGH� N VDODQ� WDUDI� ��� 3R]LV\RQD� JHWLULOGL LQGH� X]DUVD�

EXQXQ�DQODP �3'�WDUDIWD�RNVLSXWXQ�SRVWHULRUD�JLWPL �ROGX XGXU��9H\D�WDP�WHUVL� HNLOGH�

N VD�RODQ�WDUDI����3R]LV\RQD�JHWLULOGL LQGH�N VD�NDO UVD�EXQXQ�DQODP �EXQXQ�DQODP �23'�

WDUDIWD�RNVLSXWXQ�SRVWHULRUD�JLWPL �ROGX XGXU��.RQWDNW�QRNWDV �LQIHULRU�QXFKDO�oL]JLVLQLQ�

�]HULGLU�� WL � \|Q�� LVH� DQWHULRUD� GR UXGXU� �$FWLYDWRU�0HWKRGV� &KLURSUDFWLF� 7HFKQLTXH�

�$0&7��%DVLF�6FDQ�3URWRFRO��VW�'9'�6HULHV��������

������������&LKD]�NXOODQ P�D\DUODU

&LKD] Q� J�o� VHYL\HVL� DOW� HNVWUHPLWH�� SHOYLV� YH� OXPEDU� YHUWHEUDODUGD� ��� VHYL\HGH�

NXOODQ O U�� $OW� WRUDNDO� YHUWHEUDODUGD� VHYL\H� ��� �VW� WRUDNDO� YHUWHEUDODUGD� VHYL\H� ��

NXOODQ O U�� $OW� VHYLNDO� YHUWHEUDODUGD� VHYL\H� ��� DWODV� DNVLV� YH� RNVLSXWCWD� LVH� VHYL\H� ��

NXOODQ O U��$FWLYDWRU�0HWKRGV�&KLURSUDFWLF�7HFKQLTXH��$0&7��%DVLF�6FDQ�3URWRFRO��VW�

'9'�6HULHV��������



���

HNLO��������$NWLYDW|U�(QVWU�PDQ

��������������������������������������������������.D\QDN��>KWWSV���G�R�X���[JMVLM�FORXGIURQW��
��������������������������������������������������QHW�ZS�FRQWHQW�XSORDGV�$FWLYDWRUB9�MSJ@�

������������$NWLYDW|U�9�&LKD] �*HQHO�g]HOOLNOHUL�

��������������������7DEOR�������$NWLYDW|U�9�FLKD] �WHNQLN�|]HOOLNOHUL�

g]HOOLN� $\U QW ODU�
&LKD]� �

0RGHO� 9�����
%R\XWODU� �������FP�[���������FP�[�������FP�
$ UO N�� ����JU��%DWDU\D�GDKLO��
.XYYHW�D\DUODU � �����������YH�����1HZWRQ�

%DWDU\D� �
.LP\D� /LW\XP� \RQ� DUM�(GLOHELOLU�
1RPLQDO�.DSDVLWH� ����$K�
1RPLQDO�9ROWDM� ����9�
dDO PD�6 FDNO � ����LOH�����VDQWLJUDW�GHUHFH�DUDO
'HSRODPD�6 FDNO � ����LOH�����VDQWLJUDW�GHUHFH�DUDO
'&�*�o�$GDSW|U�� �
hUHWLFL�)LUPD� 3KL+RQJ�
0RGHO� 36&��5����
9ROWDM�*LUL L� ��������9ROW�
9ROWDM�d N � ���9ROW�'&�

������������������������.D\QDN� $FWLYDWRU�9�8VHU�0DQXDO�7HFKQLFDO�6SHFLILFDWLRQV�������



���

����$W F O N�6SRUX�

$W F O NL� ELOLQHQ� WDULK� ROX PD\D� ED ODG QGDQ� EHUL� LQVDQODU� WDUDI QGDQ� \D DP�

P�FDGHOHVLQGH� NXOODQ ODQ� ELU� NDYUDP� ROPX WXU�� 7HPHO� \D DP� LKWL\DoODU Q Q�

NDU ODQDELOPHVL� LoLQ� oH LWOL� VLODKODU� W�UHWLOPL � YH� EXQODU Q� KHPHQ�KHSVL� ELU�PHVDIHGHQ�

EHOLUOL�ELU�KHGHIL�YXUPDN��]HUH� WDVDUODQP W U��=DPDQ�LoHULVLQGH�WHNQRORMLQLQ� LOHUOHPHVL�

��� <�]\ OGD� VLODKODU Q� J�QO�N� NXOODQGDQ� X]DNOD S� PLOOL� VDYXQPD� PHNDQL]PDODU QD

GDKLO� HGLOPHVLQL� YH� EXQXQ� \DQ QGD� VRV\DO� \D DP� DNWLYLWHOHULQH� GH� GDKLO� HGLOPHVLQL�

VD ODP W U���

��� <�]\ O Q� LON� oH\UH LQGH� DW F O N� VSRU� NO�SOHUL� ROX WXUXOPD\D� ED ODQP W U�� ����

\ O QGD� $WLQD
GD� G�]HQOHQHQ� LON� 2OLPSL\DW� 2\XQODU QGD�� \HGL� �ONHGHQ� ��� DW F �� �o�

WDEDQFD�YH�LNL�\�NVHN�J�oO��W�IHN�HWNLQOL LQGH�\DU PD\D�GDKLO�ROPX WXU��%|\OHFH�W�P�

G�Q\D� oDS QGD� UHVPL� RODUDN� DW F O N� VSRUX� WDQ QP �� X\JXODQP �� GHVWHNOHQHUHN�

JHOL WLULOPHVL�VD ODQP W U���

�����\ O QGD�,66)��,QWHUQDWLRQDO�6KRRWLQJ�6SRUW�)HGHUDWLRQ��NXUXOPX ��DW F O N�VSRUX�LOH�

LOJLOHQHQ�VSRUFXODU�LoLQ�EHOLUOL�\DU PD�YH�VSRU�VSRUFXOXN�VWDQGDUWODU Q �ROX WXUPX WXU���

*�Q�P�]GH�GH� W�P�DW F O N� VSRUX� LOH� LOJLOL�P�VDEDNDODUGD�GHQHWOHPH�YH�G�]HQOHPHOHU�

,66)CLQ� EHOLUOHGL L� VWDQGDUWODU� oHUoHYHVLQGH� \DS OPDNWD� YH� SURIHV\RQHOFH�

V�UG�U�OPHNWHGLU�� �KWWSV���ZZZ�LVVI�VSRUWV�RUJ�WKHLVVI�KLVWRU\�DVK[�� (UL LP� 7DULKL�� ���

$ XVWRV�������

,66)CLQ� ����� \ O QGD� \D\ QODG � NODYX]D� J|UH� ��� P�� +DYDO � 7DEDQFD�� ��� P�� +DYDO

7�IHN�����P��.R DQ�+HGHI�����P��.R DQ�+HGHI�.DU N�����P��dDEXN�$W �7DEDQFD�����

P� 0HUNH]L�$WH OHPHOL�7DEDQFD�����P��6WDQGDUW�7DEDQFD������P��6WDQGDUW�7�IHN�����

P� 7�IHN���3R]LV\RQ������P��7�IHN�<DWDUDN�����P��.R DQ�+HGHI�����P��.R DQ�+HGHI

.DU N�����P��7DEDQFD�����P��7�IHN���3R]LV\RQ�����P��7�IHN�<DWDUDN��'RXEOH�7UDS��

6NHHW��7UDS�ROPDN��]HUH����IDUNO �WLSWH�DW F O N�P�VDEDNDODU �G�]HQOHQPHNWHGLU���

dDO PDP ]D� GDKLO� HGLOHQ� �� JUXS� ��� P�� +DYDO � 7DEDQFD� YH� ��� P�� +DYDO � 7�IHN� DW

VSRUFXODU G U���

+HU� �� JUXSWD� ��P�� PHVDIHGHQ� W�IHN� YH\D� WDEDQFDODU Q � QL DQ� DOPDN� VXUHWL\OH� ND W�

KHGHIOHUH�DWH OHUOHU��7DEDQFD�KHGDIOHUL�W�IHN�KHGHIOHULQH�J|UH�GDKD�E�\�NW�U��9H�KHU�ELU�

KHGHIH�WDEDQFD�DW ODU QGD�����W�IHN�DW ODU QGD���DW �JHUoHNOH WLULOLU���



���

$W ODU�HVQDV QGD�V�UH� WXWXOXU��0�VDNDODUGD DUW�NR XOPX �ELU�NXUDO�ROPDPDNOD�EHUDEHU�

D\Q � VNRUD� VDKLS� �� VSRUFX� DUDV QGDNL� ED DU � RUDQ � DW � V�UHVLQLQ� N VDO QD� J|UH�

EHOLUOHQPHNWHGLU���

$W �\DS ODQ�KHGHIOHU�GDKD�VRQUD�KHGHI�WDUDPD�SURJUDPODU �LOH�HOHNWURQLN�RUWDPGD�DQDOL]�

HGLOLU�YH�VNRU�EHOLUOHQLU��%LU�GL HU�VHoHQHN�RODUDN�HOHNWURQLN�NRQWURO�VLVWHPOHULQLQ�NXUXOX�

ROGX X� KHGHIOHUH� QL DQ� DO QDUDN� DW ODU� JHUoHNOH WLULOLU�� � +HU� VSRUFX� DW � |QFHVL� GL HU�

VSRUFXODUOD�H LW� DUWODUGD�\DU DELOPHN�LoLQ�D\Q �NRUX\XFX�HNLSPDQ�YH�N \DIHWOHUL�JL\PHN�

]RUXQGDQG U���6SRUFXODU Q�DW �SR]LV\RQODU �VDELWWLU�YH� HNLO�����CGH�J|VWHULOPL WLU���



���

HNLO��������$W F ODU Q�VDELW�DW �SR]LV\RQODU �YH�NRUX\XFX�HNLSPDQODU

.D\QDN��&DUO�:DOWKHU�*PE+��$QDWRPLF�6WDQGLQJ�3RVLWLRQ�3RVWHU������



���

6SRUFXODU Q� NXOODQG NODU � VLODKODU� ,66)� WDUDI QGDQ� EHOLUOHQHQ� VWDQGDUWODU� GDKLOLQGH�

NHQGLOHULQH� |]HO� RODUDN� LPDO� HGLOHQ� IDUNO � PDUND� YH� PRGHOGH� VLODKODU� RODELOPHNWHGLU�

�,QWHUQDWLRQDO�6KRRWLQJ�6SRUW�)HGHUDWLRQ�.XUDO�NLWDE �������V��������

����$W F O N�VSRUX�	�.D\URSUDNWLN�LOL NLVL�

<�]\ OGDQ� GDKD� X]XQ� ELU� V�UH� |QFH� NXUXOPDV QGDQ� EX� \DQD� ND\URSUDNWLN�� \HUHO�

VSRUODUGDQ�XOXVODUDUDV �UHNDEHW�VSRUODU QD�NDGDU�VSRUFX�VD O Q Q�NRUXQPDV QGD�|QHPOL�

ELU� URO� R\QDP W U�� <DU P� DV UGDQ� X]XQ� V�UHGLU� ND\URSUDNWLN� VSRU� WRSOXOX X� VSRU�

RUJDQL]DV\RQODU � LOH� E�W�QOH HUHN� RUJDQL]DV\RQODU Q� D\U OPD]� ELU� SDUoDV � KDOLQH�

JHOPL WLU��

ON�EHOJHOHQHQ�ND\URSUDNWLN�YH� VSRU�EUDQ �RUWDNO �.DQDGDO �ELU�ND\URSUDNWLN�X]PDQ

RODQ�'U��+DUU\�:LOOLDPV� LOH� 7RURQWR�0DSOH� /HDIV� SURIHV\RQHO� KRNH\� WDN P � DUDV QGD�

����COHUGH� JHUoHNOH WLULOPL � YH� \ OODUFD� GHYDP� HWWLULOPL WLU�� :LOOLDPV� oDO PDODU Q Q�

WHPHOLQGH� VSRUFX� SHUIRUPDQV Q � DUW UPD\ � YH� \DUDODQPDODUGDQ� ND\QDNODQDQ� ]DPDQ�

ND\ SODU Q �D]DOWPD\ �KHGHIOHPL �YH�EX�NRQXGD�E�\�N��Q�ND]DQP W U���

'DKD� VRQUD�$PHULND� N WDV QGD� JHUoHNOH WLULOHQ� JHQo� SROS�ODV\RQXQ� VSRU� IDDOL\HWOHULQH�

\|QOHQGLULOPHVL�SROLWLNDV Q Q�JHOL PHVLQLQ�DUG QGDQ�VSRU�YH�ND\URSUDNWLN�KHU�JHoHQ�\ O�

GDKD� Lo� LoH� JLUPL �� JHOL PL WLU�� <D DQDQ� EX� JHOL PHOHU� $YUXSD� N WDV QGD� GD� \DN QGDQ�

WDNLS� HGLOPL � JHOL LPLQ� RN\DQXVXQ� KHU� LNL� WDUDI QGD� GD� ELUELULQH� SDUDOHO� ELU� HNLOGH�

LOHUOHPHVLQL�VD ODP W U��

<D DQDQ� JHOL PHOHULQ� DUG QGDQ� ����� \ O QGD�� 'U�� 6WHSKHQ� 3UHVV� WDUDI QGDQ� /RQGUD��

QJLOWHUH
GH� 8OXVODUDUDV � 6SRU� &KLURSUDFWLF� )HGHUDV\RQX�� )pGpUDWLRQ� ,QWHUQDWLRQDOH� GH�

&KLURSUDWLTXH� GX� 6SRUW� �),&6�� G�]HQOHQHQ� XOXVDO� VSRU� ND\URSUDNWLN� OLGHUOHUL�

WRSODQW V QGD� NXUXOPX � YH� R� J�QGHQ� EX� \DQD� XOXVODUDUDV � RODUDN� VSRU� ND\URSUDNWLN�

E�W�QO� �Q��WHPVLO�HWPL WLU���

=DPDQ�LoHULVLQGH�SHUIRUPDQV�VSRUODU Q Q�KHU�JHoHQ�J�Q�GDKD�GD�SURIHV\RQHOOH PHVL�YH�

JHUoHNOH WLULOHELOHQ�HQ�N�o�N�SHUIRUPDQV�DUW Q Q�ELOH�VRQXFX�GH L WLUHELOLU�KDOH�JHOPHVL�

ND\URSUDNWL LQ�|QHPLQLQ�RUWD\D�o NPDV Q �VD ODG ���

ON�NH]������. �2OLPSL\DW�2\XQODU QGD�ND\URSUDNWLN��UHVPL�RODUDN�ROLPSL\DW�NRPLWHVL�

VD O N�GDOODU �DUDV QD�GDKLO�HGLOPL WLU��������. �ROLPSL\DWODU QGD����IDUNO ��ONHGHQ������

VSRUFX�YH�WDN P��\HVL�ND\URSUDNWLN�X\JXODPDODU Q�VSRU�SHUIRUPDV ��]HULQH�HWNLQ�RODUDN�

NXOODQ ODELOHFH LQL� GHQH\LPOHPH� I UVDW Q � \DNDODP W U�� .D\URSUDNWL LQ� HY� VDKLSOL L�

\DSDQ� W EEL� KL]PHWOHULQ� ELU� SDUoDV � RODUDN� VXQXOPDV � ND\URSUDNWLN� X\JXODPDODU Q� W�P�



���

G�Q\D� WDUDI QGDQ� WDQ QDUDN�oH LWOL� VSRU�EUDQ ODU QD�HQWHJUH�HGLOHELOPHVLQGH�oRN�|QHPOL�

ELU�URO�R\QDP W U��*UHJRU\�YH�8FKDF]�������VV����������

.D\URSUDNWLN�YH�VSRU�\ OODUGDQ�EHUL�EX�GHQOL� Lo� LoH�ROPDODU QD�UD PHQ�ND\URSUDNWLN�YH�

SURIHV\RQHO� VSRU� SHUIRUPDQV Q Q� LOL NLOHQGLULOGL L� ND\QDNODU� WDUDQG QGD� \DS ODQ�

\|QOHQGLUPHOHU� WHRULOHU� �]HULQGH� NDOPDNWDG U�� <D\ QODQDQ� ND\QDNODU Q� E�\�N�

oR XQOX XQGD�ND\URSUDNWL LQ�SURIHV\RQHO�VSRU�SHUIRUPDQV Q �DUWW U S�DUWW UPDG QD�GDLU�

GHQH\OHUL� LoHUHQ� oDO PDODU� \DS OPDP � ROXS� EX� GXUXP� ELOLPVHO� LGGLDODU Q� WHPHOLQL�

]D\ IODWPDNWDG U��$QGUHZ�YH�0LQHUV������VV�����±������



���

�� *(5(d�9(�<g17(0

�����2/*8�6(d 0

%X� oDO PDGD� J|Q�OO�� DW F O N� VSRUX� LOH� X UD DQ� VSRUFXODUGD� $NWLYDW|U� HQVWU�PDQO

ND\URSUDNWLN� X\JXODPDQ Q� DW � SHUIRUPDQV � �]HULQH� HWNLVL� LQFHOHQPL WLU�� dDO PD�

VWDQEXO� $YF O N� YH� $W F O N� 6SRU� .XO�E�� E�Q\HVLQGH� DQWUHQPDQODU Q � JHUoHNOH WLUHQ�

VSRUFXODU� �]HULQGH� JHUoHNOH WLULOPL WLU�� dDO PDQ Q� JHUoHNOH WLUOLFH L� LODQ� HGLOGLNWHQ�

VRQUD�������\D �DUDO QGD����VSRUFX�oDO PD\D�NDW OPDN�LoLQ�J|Q�OO��ROPX ����VSRUFX�

oDO PDQ Q� JHUoHNOH WLULOGL L� ]DPDQ� DUDO QGDQ� GROD\ � oDO PD\D� NDW ODPDP W U��

%XQXQOD� ELUOLNWH� �� VSRUFX� GD� oDO PD\D� GDKLO� HGLOPH� NULWHUOHULQL� WD PDG NODU QGDQ�

oDO PDGDQ� o NDUW OP W U��dDO PDQ Q�JHUoHNOH WLULOHELOPHVL� LoLQ�%DN UN|\�6DGL�.RQXN�

( LWLP� YH� $UD W UPD� +DVWDQHVL� .OLQLN� $UD W UPDODU� (WLN� .XUXOXQGDQ� �����������

WDULKLQGH� HWLN� NXUXO� RQD\ � DO QP W U�� $UD W UPDQ Q� KHGHIOHUL�� DPDF �� RODV � VRQXoODU ��

L OH\L L�� ULVNOHUL��JHUoHNOH WLULOHFHN�X\JXOPDODU�J|Q�OO��NDW O PF ODUD�GHWD\O �ELU� HNLOGH�

DQODW OP �YH�VRUXODU QD�FHYDSODU�YHULOPL WLU��+HU�NDW O PF \D�D\G QODW OP �RQDP�IRUPX�

LP]DODW OP ��ELU�NRS\DV �WHVOLP�HGLOPL ��NDW O PF Q Q�V|]O��L]QL�DO QP W U����

*|Q�OO�OHU�LoLQ�$UD W UPD\D�'DKLO�2OPD�gOo�WOHUL��

D� (Q�D]���D\G U�DW F O N�VSRUX\OD�X UD \RU�ROPDN�

E� $W F O N�OLVDQV�EHOJHVLQH�VDKLS�ROPDN

F� +HUKDQJL�ELU�KDVWDO N�YH\D�HQJHOOLOLN�GXUXPXQD�VDKLS�ROPDPDN

G� dDO PD\D�NDW OPD\D�J|Q�OO��ROPDN�

H� *|Q�OO��ELOJLOHQGLUPH�IRUPXQX�RNXPX ��RQD\ODP �ROPDN

I� $\G QODW OP �RQDP�IRUPXQX�LP]DODP �ROPDN�

*|Q�OO�OHUL�$UD W UPDGDQ�' ODPD�gOo�WOHUL��

D� *|Q�OO�Q�Q�IL]LNVHO�HQJHOLQLQ�EXOXQPDV

E� 6SLQDO�N|N�EDV V QD�VDKLS�ROPDPDN

F� (NVWUHPLWHOHUGH�YH�\�]GH�NXYYHW�ND\E ��X\X XNOXN��KLVVLVOLN��NRQWURO�ND\E �

DQRUPDO� \�U�\� �� ED � G|QPHVL�� Do NODQDPD\DQ� EXODQW � NXVPD�� \XWPD�

NRQX PD�J�oO� ���Q|URORMLN�VHPSWRODUD�VDKLS�ROPDN�

G� *|Q�OO�Q�Q�oDO PD� VRQXoODU Q � HWNLOH\HELOHFHN�NURQLN� UDKDWV ]O NODUD� VDKLS

ROPDV



���

H� 3UHPDQLSXODWLI�YHUWHEURED]LOHU�DUWHU�\HWPH]OLN�WHVWLQLQ�SR]LWLI�ROPDV

I� $NXW�HIODPDWXDU�KDVWDO D�VDKLS�ROPDN

J� 7UDYPD�|\N�V��EXOXQPDV

K� +DPLOHOLN�GXUXPX

L� $\DNWD�GXUPDN�YH�\�U�PHN�LoLQ�\DUG PF �FLKD]�NXOODQPDN�]RUXQGD�ROPDN

M� 6LQLU� VLVWHPL� UDKDWV ]O NODU QGDQ� ELULQH� VDKLS� ROPDN� �$/6�� 06�� QPH�

3DUNLQVRQ�

N� 6HUYLNDO�RPXUJD�FHUUDKLVL�|\N�V�

O� 9HVWLE�OHU� DSDUH\L� HWNLOH\HQ� KDVWDO NODU� ROPDV � �PHQLHUH� KDVWDO �� EHQLJQ

SDURNVLVPDO�SR]LV\RQHO�YHUWLJR�

P� *|Q�OO�Q�Q� ND\URSUDNWLN� X\JXODPD� \DS OPDV QD� NRQWUDHQGLNH� VD O N

SUREOHPOHULQLQ�ROPDV ��RGRQWRLG�KLSRSOD]L��SRVWHULRU�SRQWLNXV��DNXW� IUDNW�U�

N U N� ULVNL� WD PDV �� URPDWRLG� DUWULW�� RVWHRSRUR]�� RVWHRSHQL�� DQNLOR]DQ

VSRQGLOLW�� NDQVHU�� VSLQDO� NRUG�PHQDQMLDO� W�P|UOHU�� DNXW� HQIHNVL\RQODU�

VLULQJRPL\HOL�� PRWRU� GHILVLW�� HNVWU�GH� VHNHVWUH� GLVN�� GLVN� VHUYLNDO� ED]LOHU

LQYDMLQDV\RQ� YH� YHUWHEURED]LOHU� \HWHUVL]OLN�� DQHYUL]PD�� HNOHP

KLSHUPRELOLWHVL�

*|Q�OO�OHU�LoLQ�$UD W UPDGDQ�d NDU OPD�gOo�WOHUL��

D� 2OJXODU Q�oDO PD\D�GHYDP�HWPHN�LVWHPHPHVL�

E� dDO PD�\DS ODFD �G|QHPGH�KDVWD�ROPDN�

F� dDO PDQ Q�\DS ODFD �]DPDQGD�IL]LNVHO�HQJHOH�VDKLS�ROPDN

G� dDO PD�HVQDV QGD�PLGH�EXODQW V ��ED �G|QPHVL��D U �GXUXPODU Q Q�EHOLUPHVL

/LWHUDW�UGH�ND\URSUDNWLN�P�GDKDOHOHULQ�YH�$NWLYDW|U�WHNQL LQLQ�SHN�oRN�VSRU�GDO QGD�YH�

DVNHUL�IDDOL\HWOHUGH�NXOODQ OG �DQFDN� �DW F O N�VSRUXQGD� LPGL\H�NDGDU�

\DS OP �ELU�oDO PD�ROPDG � J|U�OPHNWHGLU�� $\UFD�\LQH�OLWHUDW�UGH�$NWLYDW|U�

WHNQL LQLQ�HOOH�X\JXODQDQ�VSLQDO�PDQLS�ODWLI�X\JXODPDODUD�H LWOL L�YH�KDWWD��VW�QO� ��LOH�

LOJLOL�oDO PDODU�GD�EXOXQPDNWDG U���

/LVDQVO � VSRUFXODU� UDQGRPL]H� RODUDN� NDSDO � ]DUI� NXUD� XVXO�� LOH� X\JXODPD� YH� SODVHER�

X\JXODPD�NRQWURO� JUXEX�ROPDN��]UH� �� JUXED� D\U OP W U��dDO PD\D� NDW ODQ� J|Q�OO�OHU�

DW � VLODK � RODUDN� WDEDQFD� YH� W�IHN� NXOODQG NODU QGDQ� WDEDQFD� YH� W�IHN� DW F ODU � �� D\U



���

KDYX]GD� WRSODQ S� NHQGL� LoOHULQGH� H LW� VD\ ODUGD� X\JXODPD� \LQH� UDQGRPL]H� RODUDN�

JUXSODU QD�GD W OP ODUG U��*UXSODU�EHOLUOHQGLNWHQ�VRQUD�J|Q�OO�OHULQ�X\JXODPD�J�Q�YH�

VDDWOHUL� NDUDUOD W U OP W U�� dDO PDQ Q� J�YHQLOLUOL L� Do V QGDQ� J|Q�OO�OHULQ� GHPRJUDILN�

ELOJLOHUL�ND\ W�DOW QD�DO QP �YH�N \DVODQP W U�����NL L�LOH�ED ODQDQ�oDO PD���J|Q�OO�Q�Q�

NL LVHO� QHGHQOHUGHQ� GROD\ � NDW OPDN� LVWHPHPHVL� YH� �� J|Q�OO�Q�Q� JHoLUPL � ROGXNODU

IL]LNVHO� WUDYPDGDQ� GROD\ � o NDUW OPDV \OD� ��� NL L� RODUDN� GHYDP� HWPL WLU�� dDO PD�

|UQHNOHPL� HNLO����CGH� HPDWL]H�HGLOPL WLU���

dDO PD�JUXSODU ��

D� $NWLYDW|U�<DUG PO �.D\URSUDNWLN�8\JXODPD�*UXEX�$<.8*����Q ������NDG Q�

���HUNHN������7�IHN����7DEDQFD�DW F V �

E� 3ODVHER�.RQWURO�*UXEX��3.*����Q ������NDG Q�����HUNHN�

HNOLQGH�EHOLUOHQPL WLU������7�IHN����7DEDQFD�DW F V ��

HNLO�������dDO DQ Q�|UQHNOHPL�



���

�����<g17(0�

$UD W UPD� ��� OLVDQVO � DW F � LOH� $W � SROLJRQXQGD� JHUoHNOH WLULOGL�� .DW O PF ODU� �Q �����

GHQH\� JUXEX� �Q ���� YH� SODVHER�X\JXODPD�JUXEX� �Q ���� ROPDN��]HUH� LNL� IDUNO � JUXSWD�

GH HUOHQGLULOGL��*UXSODU Q�VHoLPL�NDSDO �]DUI�VLVWHPL�LOH�UDQGRPL]H�RODUDN�\DS OG ��

dDO PDP ]GD� GHQH\� JUXEXQD� $NWLYDW|U� HQVWU�PDQ � LOH� �$FWLYDWRU� �� PRGHO� FLKD]��

$NWLYDW|U�0HWRG�%DVLF�6FDQ�3URWRFRO�DG PODU �WDNLS�HGLOHUHN�HN����VHUWLILNDO �X\JXOD\ F

)]W�� %�(�3�� WDUDI QGDQ� X\JXODPD� \DS O UNHQ�� NRQWURO� JUXEXQD� \D\ � o NDU OP � HWNLQOL L�

ROPD\DQ� $NWLYDW|U� LOH� SODVHER� X\JXODPD� \DS OG �� 8\JXODPD� JUXSODU QD� J|UH� KHU�

NDW O PF \D� X\JXODPD� |QFHVL� YH� VRQUDV QGD�� ��� V QPD� DW Q Q� DUG QGDQ� ��C HU� DW

\DSW U OG �� VDEHW�RUDQ ��DW �V�UHVL��GHQJH�YH�NRRUGLQDV\RQ�GH HUOHQGLULOGL��8\JXODPDQ Q�

HWNLQOL L� Do V QGDQ� X\JXODPD� VRQUDV � \DS ODFDN� WHVWOHUH� X\JXODPDGDQ� VRQUDNL� �� GNCO N�

V�UH� LoHULVLQGH� ED ODQG �� $W ODUGDNL� LVDEHW� RUDQ Q Q� GH HUOHQGLULOPHVLQGH� YXUXODQ�

KHGHIOHU� 7DUJHW6FDQ� ,66)� 3LVWRO� 	� 5LIOH� 3URJUDP � LOH� WDUDQ S� GH HUOHQGLULOGL�� $W

V�UHVLQLQ� EHOLUOHQPHVLQGH� NURQRPHWUH� LOH� ]DPDQ� WXWXOGX�� (OGH� HGLOHQ� GH HUOHU�

GH HUOHQGLUPHGH� NXOODQ OG �� 'HQJHQLQ� YH� NRRUGLQDV\RQXQ� GH HUOHQGLULOPHVLQGH� VWDU�

H[FXUVLRQ�EDODQFH�WHVWL�NXOODQ OG ���

dDO PDQ Q�DN HPDV HNLO����CGH�J|VWHULOPL WLU���

dDO PDQ Q�HWNLQOL LQL�EHOLUOHPHN�DPDF \OD�NXOODQ ODQ�WHVW�YH�GH HUOHQGLUPH�\|QWHPOHUL�

WDEOR����CGH�J|VWHULOPL WLU��

7DEOR�������dDO PDQ Q�HWNLQOL LQL�EHOLUOHPHN�DPDF \OD�NXOODQ ODQ�WHVW�YH�
GH HUOHQGLUPH�\|QWHPOHUL�

7(67�9(�'( (5/(1' 50(�<g17(0/(5
�� 'HPRJUDILN�ELOJLOHULQ�ND\ W�DOW QD�DO QPDV
�� $QWURSRPHWULN�gOo�POHU
�� $NWLYDW|U�PHWRG�EDVLW�WDUDPD�YH�X\JXODPD�SURWRNRO�
�� $W �LVDEHW�RUDQ Q Q�|Oo�OPHVL
�� $W �V�UHOHULQLQ�NURQRPHWUH�LOH�|Oo�P�
�� 6WDU�([FXUVLRQ�'HQJH�7HVWL



���

HNLO�������dDO PDQ Q�DN HPDV

�������'H HUOHQGLUPH�

���������'HPRJUDILN�%LOJLOHULQ�.D\ W�$OW QD�$O QPDV

.DW O PF ODU Q� \D �� NLOR�� ER\�� PHVOHN�� NDo� \ OG U� EX� VSRU� LOH� X UD W NODU �� DQWUHQPDQ�

V N O NODU �� VRQ� �� D\� LoHULVLQGH� JHoLUGLNOHUL� IL]LNVHO� WUDYPDODU� ND\GHGLOGL�� 'HPRJUDILN�

������ 'H HUOHQGLUPH�



���

ELOJLOHU� NDW O PF ODU Q� JUXSODU� DUDV � KRPRMHQ� ROXS� ROPDG Q � GH HUOHQGLULOPHN� LoLQ�

NXOODQ OG ��

���������$QWURSRPHWULN�|Oo�POHU�

.DW O PF ODU Q�ER\ODU ��NLORODU��$NWLYDW|U�PHWRG�EDVLW�WDUDPD�SURWRNRO�QH�ED ODQG QGD�

EDFDN�ER\ODU �DUDV QGDNL�IDUN�YH�$NWLYDW|U�PHWRG�EDVLW�WDUDPD�SURWRNRO��VRQODQG QGD�

EDFDN� ER\ODU � DUDV QGDNL� IDUN� VDQWLPHWUH� FLQVLQGHQ� PH]�UH� LOH� |Oo�O�S� ND\GHGLOGL��

'HPRJUDILN� ELOJLOHU� NDW O PF ODU Q� JUXSODU� DUDV � KRPRMHQ� ROXS� ROPDG Q

GH HUOHQGLULOPHN�LoLQ�NXOODQ OG ��

���������$W �LVDEHW�RUDQ Q Q�|Oo�OPHVL�

$W � LVDEHW� RUDQ Q Q� |Oo�OPHVL� LoLQ� NDW O PF ODUD� X\JXODPD� |QFHVLQGH� ��P� VWDQGDUW�

PHVDIHGHQ�NHQGL�VLODKODU �LOH���� V QPD�DW �YH����GH HUOHQGLUPH�DW �\DSW U OG �� HNLO�

���� VROGD��� $UG QGDQ�$NWLYDW|U�PHWRG� EDVLW� WDUDPD� SURWRNRO�� X\JXODQG �� 8\JXODPQ Q�

DUG QGDQ���GN�LoHULVLQGH�NDW O PF ODU����$W �VHWLQH�ED ODG ODU�YH����GH HUOHQGLUPH�DW

GDKD�\DSW ODU��.DW O PF ODU Q�DW �\DSW NODU �DW �NDUWODU �� HNLO�����YH� HNLO������DU LYOHQGL�

YH�7DUJHW6FDQ�,66)�3LVWRO�	�5LIOH� VDEHW�6NRUX�'H HUOHQGLUPH�3URJUDP �LOH�WDUDQDUDN�

GH HUOHQGLULOHUHN�ND\ W�DOW QD�DO QG ���

���������$NWLYDW|U�0HWRG�%DVLW�7DUDPD�3URWRNRO��

$NWLYDW|U�PHWRG�EDVLW�WDUDPD�SURWRNRO��NHQGL�LoHULVLQGH�KHP�ELU�GH HUOHQGLUPH�KHP�GH�

X\JXODPD� WHNQL LQL� LoHULU� �)XKU� ������ V�V�� ������ � 7HNQL LQ� JHOL LP� EDVDPDNODU � YH�

X\JXODQPD� HNOL�E|O�P������CGD�GHWD\O �RODUDN�DQODW OP P W U���



���

HNLO�������'HQH\�V UDV QGD�DW �\DSDQ�VSRUFX�

HNLO�������$W ODU Q�JHUoHNOH WLULOGL L�VNRU��
NDUWODU



���

HNLO�������$W �+HGHI�.DUWODU ��$�7�IHNOL�DW ODU�LoLQ��%�7DEDQFDO �DW ODU�LoLQ�

���������7DUJHW6FDQ�,66)�3LVWRO�	�5LIOH� VDEHW�6NRUX�'H HUOHQGLUPH�3URJUDP

3URJUDP� DQGURLG� YH\D� LRV� L OHWLP� VLVWHPOHUL� �]HULQH� NXUXODQ� FLKD] Q� NDPHUDV Q

NXOODQDUDN� VSRUFXODU Q� YXUGXNODU � KHGHIL� NHQGL� VLWHPLQH� WDUD\ S� NDOLEUH� HGHUHN� WDUDPD�

L OHPLQL� JHUoHNOH WLPHNWHGLU�� 9XUX � VNRUODU Q � RQGDO N� GH HUOHU� KDVVDVL\HWLQGH�

KHVDSOD\DUDN� WDEOR� YH� JUDILNOHU� KDOLQGH� NXOODQ F V QD� LOHWPHNWHGLU�� 3URJUDP Q�

JHUoHNOH WLUGL L� WDUDPDODU Q� GR UXOX X� SURJUDP� LoHULVLQGHQ� NXOODQ F � WDUDI QGDQ� GD�

NRQWURO�HGLOHELOPHNWHGLU��� HNLO������



���

HNLO�������7DUJHW6FDQ�,66)�3LVWRO�	�5LIOH�3URJUDP �9HUL�(NUDQ�*|U�QW�OHUL�

���������6WDU�([FXUVLRQ�'HQJH�7HVWL�

6WDU� ([FXUVLRQ� %DODQFH� 7HVW� �6(%7��� J�o�� HVQHNOLN� YH� SURSUL\RVHSVL\RQ� JHUHNWLUHQ�

GLQDPLN�ELU�WHVWWLU��6SRUFXODUGD�YH�IL]LNVHO�RODUDN�DNWLI�ELUH\OHUGH�GLQDPLN�GHQJHQLQ�ELU�

|Oo�V�G�U�� 7HVW�� IL]LNVHO� SHUIRUPDQV � GH HUOHQGLUPHN� LoLQ� NXOODQ ODELOPHNWHGLU�� DQFDN�

NDV� LVNHOHW� VLVWHPL� \DUDODQPDODU � QHGHQL\OH� GLQDPLN� SRVW�UDO� NRQWURO�Q� HNVLNOLNOHULQL�

WDUDPDN� LoLQ� GH� NXOODQ ODELOPHNWHGLU�� 6D O NO � DNWLI� HUL NLQOHUGH� RUWRSHGLN� \DUDODQPD�

ULVNLQLQ� EHOLUOHQPHVLQGH� |QHPOL� ELU� |Oo�WW�U�� � 6(%7� D\U FD� IDUNO � VSRUODU� DUDV QGDNL�

GHQJH� \HWHQH LQL� NDU OD W UPDN� YH� IL]LNVHO� SHUIRUPDQV � GH HUOHQGLUPHN� LoLQ� GH�

NXOODQ ODELOPHNWHGLU��+H\ZDUG�������V�������3OLVN\�YH�GL ��������3ROORFN�YH�GL ���������

6(%7� JHUoHNOH WLULOPHGHQ� |QFH�� ED] � NXUXOXPODU� \DS OP W U�� '|UW� ]HPLQ� L DUHWOHPH�

HULGLQLQ�� KHU� ELULQLQ� �������FP� X]XQOX XQGD� NHVLOHUHN� SDUoDODUGDQ�PHUNH]� QRNWDODU

D\Q � RODFDN� HNLOGH� � ³�´� ROX WXUPDN� LoLQ� LNL� SDUoD� NXOODQ OP W U�� GL HU� LNLVL� LVH� � ³[´�

ROX WXUPDN� LoLQ� �VWH� \HUOH WLULOPL WLU�� E|\OHFH� ELU� \ OG ]� HNOL� ROX WXUXOPX WXU�� 7�P�

oL]JLOHULQ� ELUELULQGHQ� ��� �� 
OLN� ELU� Do � LOH� D\U OPDV � D\U QW V QD� GLNNDW� HGLOPL WLU��

6(%7
QLQ�KHGHIL�RODQ�KDPOH\L�\DSPDN� LoLQ��NDW O PF ODU Q� WHN�EDFD � VWDELO�RUWD�QRNWD�

�]HULQGH�WXWDUNHQ�NRQWUDODWHUDO�EDFD �P�PN�Q�ROGX XQFD�LOHUL\H�X]DWPDODU �LVWHQPL WLU�

�3OLVN\�YH�GL ��������2OPVWHG�YH�GL ���������



���

.DW O PF GDQ�� ELU� EDFD Q � �� IDUNO � \|QH� P�PN�Q� ROGX XQFD� LOHUL� X]DQPDN� LoLQ�

NXOODQ UNHQ� GL HU� EDFD Q � VDELW� WXWDUDN� GHQJH\L� NRUXPDV � LVWHQPL WLU�� gUQH LQ� VRO�

EDFD Q Q��]HULQGH�GXUDQ�NL LGHQ��VD �EDFD Q �NXOODQDUDN�D D GDNL�\|QOHULQ�KHU�ELULQGH�

ELU� NH]� ROPDN� �]HUH� �� IDUNO � SR]LV\RQD� XOD PDV � LVWHQPL WLU�� DQWHULRU�� DQWHURPHGLDO��

PHGLDO�� SRVWHURPHGLDO�� SRVWHULRU�� SRVWHURODWHUDO�� ODWHUDO� YH� DQWHURODWHUDO�� � $QWHULRU��

SRVWHURPHGLDO� YH� SRVWHURODWHUDO� \|QOHU�� NURQLN� D\DN� ELOH L� LQVWDELOLWHVL� RODQ� YH� DOW�

HNVWUHPLWH� \DUDODQPDV � ULVNL� \�NVHN� RODQ� VSRUFXODU � WDQ PODPDN� LoLQ� |QHPOLGLU�� +HU�

X]DQPD�V UDV QGD�NDW O PF Q Q�X]DQDELOGL L�HQ�X]DN�PHVDIH�|Oo�OHUHN�WHVW�VRQXoOHU �HOGH�

HGLOPL WLU��3OLVN\�YH�GL ��������2OPVWHG�YH�GL ���������� HNLO������

HNLO�������6WDU�([FXUVLRQ�'HQJH�WHVWLQLQ�X\JXODQPDV ��7HPVLOL��

�������$NWLYDW|U�<DUG PO �.D\URSUDNWLN�8\JXODPD�

$NWLYDW|U� \DUG PO � ND\URSUDNWLN� X\JXODPD� ND\URSUDNWLN� WHNQLNOHULQGHQ� ELULGLU��

$PHULNDQ�ND\URSUDNWLN�GHUQH LQLQ�ND\ WODU QD�J|UH�ND\URSUDNWLN�X]PDQ �NOLQLV\HQOHULQ�

�����CL� $NWLYDW|U� PHWRG� WHNQL LQL� DNWLI� RODUDN� NXOODQPDNWDG U�� %XQXQOD� ELUOLNWH�

$NWLYDW|U� HQVWU�PDQO � ND\URSUDNWLN� X\JXODPDQ Q� NODVLN� VSLQDO� PDQLS�ODWLI�



���

X\JXODPDODUD�J|UH�\DQ�HWNLVLQLQ�oRN�GDKD�D]�YH�HWNLQOL LQLQ�ID]OD�ROGX X�OLWHUDW�UGH�SHN�

oRN�oDO PDGD�J|VWHULOPL WLU��%HUJPDQ�������V�������0DQJDQ�������V�������

%X�DUD W UPDGD�NXOODQ ODQ�$NWLYDW|U�\DUG PO �ND\URSUDNWLN�X\JXODPD�SURWRNRO��E|O�P�

������CGH�GHWD\O �RODUDN�DQODW OP W U��8\JXODPDQ Q�JHUoHNOH WLULOPH� HNOL�YH�SURWRNRO�Q�

GHWD\O �DQODW P HNLO�����YH�VHNLO����CGD�J|VWHULOPL WLU���

HNLO�������$NWLYDW|U�0HWRG�%DVLW�7DUDPD�3URWRNRO�Q�Q�8\JXODQPDV



���

HNLO�������$NWLYDW|U�<DUG PO �.D\URSUDNWLN�8\JXODPD�

HNLO� ��� ���� $NWLYDW|U� �� FLKD] � �$�� YH� 6KDP� NRQWURO� JUXEXQGD� NXOODQ ODQ� \D\
o NDU OP �$NWLYDW|U�FLKD] ��%��



���

������9HUL�$QDOL]L�

dDO PDP ]GD� VWDQEXO� $W � .XO�E�QGH� $QWUHQPDQ� <DSDQ� OLVDQVO � DW � VSRUFXODU

UDQGRPL]H� RODUDN� $NWLYDW|U� <DUG PO � .D\URSUDNWLN� 8\JXODPD� *UXEX� YH� 3ODVHER�

8\JXODPD� .RQWURO� *UXEX� ROPDN� �]HUH� �� JUXED� D\U OP W U�� %X� JUXSODUD� LVDEHW� RUDQ

|Oo�P�� LoLQ� DW �� DW � V�UHVLQLQ� |Oo�P�� LoLQ� NURQRPHWUH� LOH� ]DPDQ� |Oo�P��� GHQJH� YH�

NRRUGLQDV\RQ�GH HUOHQGLUPHVL�LoLQ�VWDU�H[FXUWLRQ�GHQJH�WHVWL�\DSW U OP W U��9HULOHU�ND\ W�

DOW QD�DO QP W U��

%X�GH HUOHQGLUPHOHULQ�KHP�JUXS�LoLQGH�WHGDYL�|QFHVL�YH�VRQUDV QD�J|UH�KHP�GH�JUXSODU�

DUDV QGD� IDUNO O N� J|VWHULS� J|VWHUPHGL L� LQFHOHQPL WLU�� dDO PD� NDSVDP QGD� D\U FD�

NXOODQ ODQ�VLODK�W�U�QH�J|UH�GH�JUXSLoL�YH�JUXSODUDUDV �NDU OD W UPDODUD�\HU�YHULOPL WLU��

*UXSODU� DUDV � NDU OD W UPDODUGD�0DQQ�:KLWQH\�8� WHVWL�� JUXS� LoL� NDU OD W UPDODUGD� LVH�

:LOFR[RQ�5DQN� WHVWOHUL� NXOODQ OP W U��dDO PD�NDSVDP QGD�YHULOHULQ�GH HUOHQGLULOPHVL�

LoLQ�6366������SDNHW�SURJUDP �NXOODQ OP W U��
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.D\URSUDNWLN�YH\D�NRQWURO�JUXEXQGD�\HU�DODQ�7DEDQFD�NXOODQ F ODU Q Q�X\JXODPD�|QFHVL�

YH� X\JXODPD� VRQUDV � GHQJH� SDUDPHWUHOHUL� |Oo�POHUL� LQFHOHQGL LQGH� VDGHFH� X\JXODPD�

VRQUDV � $QWHULRPHGLDO� SDUDPHWUHVL� Do V QGDQ� LVWDWLVWLNVHO� RODUDN� DQODPO � ELU� IDUNO O N�

EXOXQPDNWDG U� �S�������� .RQURO� JUXEXQXQ� X\JXODPD� VRQUDV � GH HUOHUL� ND\URSUDNWLN�

JUXED�J|UH�GDKD�G� �NW�U��
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%X�oDO PD�LOH�OLVDQVO �DW �VSRUFXODU ��]HULQGH�X\JXODQDQ�$NWLYDW|U�HQVWU�PDQ �GHVWHNOL�

ND\URSUDNWLN� X\JXODPDQ Q� DW F ODU Q� DW � SHUIRUPDQV � �]HULQH� HWNLVL� DUD W U OP W U��

dDO PD\D� J|Q�OO�� RODQ� VSRUFXODU� NXOODQG NODU � VLODKODUD� J|UH� JUXSODQG NWDQ� VRQUD�

UDVWJHOH� VHoLOHUHN� $NWLYDW|U� \DUG PO � ND\URSUDNWLN� X\JXODPD� JUXEX� �$<.8*�� YH�

SODVHER� NRQWURO� JUXEX� �3.*�� ROPDN� �]HUH� �� JUXED� D\U OP ODUG U�� +HU� LNL� JUXED� GD�

VHoLPOHULQ� UDVWJHOH� \DS OG � YH� SODVHER� NRQWURO� JUXEXQD� VHoLOPL � RODELOHFHNOHUL� L]DK�

HGLOHUHN�X\JXODPDQ Q�HWNLQOL L�ROPD\DELOHFH L�Do NODQP W U���

dDO PD\D� NDW ODQ� KHU� LNL� JUXEXQ� GD� GHPRJUDILN� ELOJLOHUL� LQFHOHQGL LQGH�� $NWLYDW|U�

\DUG PO � ND\URSUDWLN� X\JXODPD� JUXEXQXQ� �$<.8*�� \D � RUWDODPDV � ������������ \ O��

ER\�RUWDODPDV ������������FP��Y�FXW�D UO NODU �RUWDODPDV ������������NJ��Y�FXW�NLWOH�

LQGHNVL� RUWDODPDV � ����������� NJ�P��RODUDN� VDSWDQP W U�� 3ODVHER�.RQWURO� JUXEXQ�\D

RUWDODPDV �������������\ O��ER\�RUWDODPDV ������������FP��Y�FXW�D UO NODU �RUWDODPDV

����������� NJ�� Y�FXW� NLWOH� LQGHNVL� RUWDODPDV � ����������� NJ�P�¶GLU�� $<.8*CGD� ��

NDG Q�����HUNHN��3.*CGD�LVH���NDG Q�����HUNHN�J|Q�OO��\HU�DOPDNWDG U��*UXSODU�DUDV QGD�

\D �� ER\� X]XQOX X�� Y�FXW� D UO �� Y�FXW� NLWOH� HQGHNVL� Do V QGDQ� LVWDWLVWLNVHO� RODUDN�

DQODPO � IDUNO O NODU� EXOXQPDPDNWDG U�� %X� GD� oDO PD\D� NDW ODQ� JUXSODU Q� KRPRMHQ�

ROGX XQX�J|VWHUPHNWHGLU��

dDO PD� EXOJXODU Q Q� GH HUOHQGLULOPHVL� LOH� HOGH� HGLOHQ� YHULOHU� QGD� JUXS� LoL�

NDU OD W UPDODUGD��$NWLYDW|U�\DUG PO �ND\URSUDNWLN�X\JXODPD�JUXEXQGD��DW �VNRUODU �YH�

GHQJH�WHVWL�SDUDPHWUHOHULQLQ�ODWHUDO�\|QHOLP�KDULo����CLQGH�X\JXODPD�|QFHVL�YH�VRQUDV

DUDV QGD� LVWDWLVWLNVHO� RODUDN� DQODPO � IDUNO O NODU� �S������� WHVSLW� HGLOPL WLU� $QFDN� DW

V�UHVL�Do V QGDQ�WHGDYL�|QFHVL�YH�VRQUDV �GH HUOHU�DUDV QGD�LVWDWLVWLNVHO�RODUDN�DQODPO �ELU�

IDUNO O N �S!������EXOXQPDPDNWDG U��.RQWURO�JUXEXQGD� LVH�X\JXODPD�|QFHVL�YH�VRQUDV

DW � VNRUODU �� � DW � V�UHVL� YH� GHQJH� WHVWL� SDUDPHWUHOHULQLQ� NDU OD W U OG QGD� ODWHUDO�

\|QHOLP� KDULo� ���CLQGH� Do V QGDQ� LVWDWLVWLNVHO� RODUDN� DQODPO � ELU� IDUNO O N� �S!������

EXOXQPDPDNWDG U�� 8\JXODPD� VRQUDV QGD� X\JXODPD� |QFHVLQH� J|UH�� /DWHUDO� |Oo�P�

SDUDPHWUHVL�DQODPO �GHUHFHGH�G� P� W�U��*UXSODU�DUDV �NDU OD W UPDODUGD�LVH�X\JXODPD�

|QFHVL� DW � VNRUX� GHQJH� WHVWLQLQ�� X\JXODPD� VRQUDV � 3RVWHULRODWHUDO�� 3RVWHULRPHGLDO��

0HGLDO� YH� $QWHULRPHGLDO� \|QHOLP� SDUDPHWUHOHUL� DUDV QGD� DQODPO � IDUNO O NODU�

EXOXQPX WXU���



���

.D\URSUDNWL LQ�JHoPL WHQ�J�Q�P�]H�VSRU�G�Q\DV QGD�HWNLQ�ELU�URO�DOG �ELOLQPHNWHGLU��

$GDPV�YH�DUNDGD ODU Q Q������ND\URSUDNWLN�X]PDQ ��]HULQGH�JHUoHNOH WLUGL L�ELU�DQNHW�

oDO PDV ��NDW O PF ODU Q������CL�VSRUFXODUD�ND\URSUDNWLN�X\JXODPD�KL]PHWL�YHUGL LQL�YH�

EX� VSRUFXODU Q� JHQHOOLNOH� WHGDYL� ROPDN� DPDF \OD� GH LO�� VSRU� SHUIRUPDQV Q � DUWW UPDN�

DPDF \OD� PXOWLGLVLSOLQHU� oDO PD� RGD � LOH� ND\URSUDNWLN� X\JXODPD\D� ED YXUGXNODU Q

J|VWHUPL WLU� �$GDPV� YH� GL �� ������� <DS ODQ� ELU� ED ND� DQNHW� oDO PDV QGD� LVH�� ROD\�

VSRUFX� RGDNO � RODUDN� LQFHOHPL � YH� $PHULNDQ� 8OXVDO� )XWERO� /LJLQGH� ND\URSUDN�

X]PDQODU Q Q�\HULQL�DUD W UP W U��dDO PD\D�NDW ODQ����WDN P Q����CLQLQ�DQWUHQ|UOHULQLQ�

DKVHQ� ND\URSUDNWLN� WHGDYL� DOG �����CVLQLQ� WHGDYL� LoLQ� ND\URSUDNW|UH� ED YXUGX X�YH�

WDN PODU Q����CLQLQ�UHVPL�NDGURVXQGD�ND\URSUDNWLN�X]PDQ �EXOXQGXUGX X�J|VWHULOPL WLU�

�6WXPS�YH�GL ����������

�.D\URSUDNWLN� %LOLPOHU� .ROHML� ED NDQ � *UHJRU\� 3�� 8FKDF]�� ND\URSUDNWLNLQ� ����COHULQ�

ED QGDQ� J�Q�P�]H� NDGDU� VSRU� FDPLDV QGD� YDUO Q � JHOL WLUHUHN� V�UG�UG� �Q���

PXOWLGLVLSOLQHU� NRUX\XFX� VD O N� KL]PHWOHUL� YH� WHGDYL� X\JXODPDODU Q Q� ELU� SDUoDV

ROGX XQX�� � 3RS�OHUOL LQL� ]DPDQOD� JLWJLGH� DUWW UDUDN� � ����� < O � . � 2OLPSL\DWODU QGD�

UHVPL� RODUDN� VD O N� HNLELQLQ� ELU� SDUoDV � RODUDN� NDW OG Q �� E|\OHFH� ��� IDUNO � �ONHGHQ�

����� IDUNO � VSRUFX� YH� WDN P� �\HVLQLQ� ND\URSUDNWLN� KL]PHWH� HUL LPLQH� VD ODQG Q

ELOGLUPHNWHGLU���*UHJRU\�3���������

0LQHUV�� ������� � VSRU� SHUIRUPDQV Q Q� DUWW U OPDV � DPDF \OD� VSRUFXODUD� X\JXODQDQ�

ND\URSUDNWLN� X\JXODPDODU Q� HWNLQOL L� LOH� LOJLOL� PHYFXW� ELOJL� VHYL\HVLQLQ� EHOLUOHQPHVL�

DPDF \OD� JHUoHNOH WLUGL L� ELU� oDO PDV QGD�� EHOLUWOHQ� DPDoOD� \D] OP � ��� PDNDOHQLQ�

\DOQ ]FD��CVLQLQ� WHRULGHQ� LOHUL\H�JLGHUHN�SHUIRUPDQV� DUW Q � WHVW� HGLS�NDQ WODG Q �� ���

oDO PDQ Q�LVH�WHRULOHU��]HULQGHQ�YH\D�GROD\O �\ROGDQ�SHUIRUPDQV�DUW �PHNDQL]PDODU Q

WDQ PODG Q �ELOGLUPL WLU��0LQHUV����������.D\URSUDNWLN�YH�VSRUXQ�EX�NDGDU�Lo�LoH�ROXS�

VSHVLILN� VSRU� GDOODU � �]HULQGH� JHUoHNOH WLULOPL � oDO PDODU Q� V Q UO � ROPDV � QHGHQL\OH��

oDO PDP ]� KDYDO � VLODK� NXOODQDQ� OLVDQVO � DW � VSRUFXODU � �]HULQGH� ND\URSUDNWLN�

X\JXODPDQ Q�GLUHN�HWNLOHULQL�GH HUOHQGLUPHN�DPDF \OD�NXUJXODQDUDN�JHUoHNOHWLULOPL WLU���

'LVKPDQ�YH�%XUNHCXQ��������6SLQDO�PDQLS�ODV\RQD�YHULOHQ�IL]\RORMLN�FHYDE �DUD W UPDN�

DPDF \OD� JHUoHNOH WLUGLNOHUL� oDO PD�� 60� SURVHG�UOHUL� X\JXODQPDV Q Q�� +RIIPDQQ�

UHIOHNV� WHNQL L� LOH� GH HUOHQGLULOPHVL� VRQXFXQGD�� PRWRQ|URQ� X\DU ODELOLUOL LQLQ� JHoLFL�

RODUDN� EDVN ODQPDV QD� QHGHQ� ROGX XQX� RUWD\D� NR\PX WXU� �'LVKPDQ� YH� %XUNH� ��������

&ROORFD� YH� DUNDGD ODU � ������� N VD� NROOX� NDOG UDo� VLVWHPL� LOH� X\JXODQDQ� VSLQDO�



���

PDQLS�ODWLI� X\JXODPDODU Q� ROX WXUDFD � YHUWHEUDO� KDUHNHWOHU�� Q|URPXVNXODU� \DQ WODU� YH�

VSLQDO� VLQLU� N|N�� WHSNLOHULQL� |OoPHN� LoLQ�ELU� oDO PD�NXUJXODG UODU��9HUL� WRSODPDN� LoLQ�

PXOWLILGXV�NDV�VLVWHPL��]HULQGH���L QH�HOHNWURWOD�EHUDEHU�VD �YH�VRO�6��VLQLU�N|N�OHULQLQ�

HWUDI QD���DGHW�ELSRODU�SODWLQ�HOHNWURW�\HUOH WLUHUHN�oDO PDODU Q �JHUoHNOH WLUGLOHU��6RQXo�

RODUDN�YHUWHEUDO�KDUHNHWOHU�VRQXFXQGD�ROX DQ�VSLQDO�VLQLU�N|N��YH�Q|URP�VN�OHU�UHIOHNV�

\DQ WODU �� 607� V UDV QGD� X\JXODQDQ� NXYYHWOH� JHoLFL� RODUDN� LOL NLOL� J|U�QG� �Q�� YH� EX�

EXOJXODU Q�� VSLQDO� PDQLS�ODV\RQOD� �UHWLOHQ� YHUWHEUDO� KDUHNHWOHULQ� IL]\RORMLN� WHSNLOHULQ�

RUWD\D� o NPDV QGD� |QHPOL� ELU� URO� R\QD\DELOHFH LQL� J|VWHUPL OHUGLU� �&ROORFD� YH� GL ��

������� <DWHV� YH� DUNDGD ODU Q Q� ND\URSUDNWLN� X\JXODPDQ Q� NDQ� EDV QF � YH� DQNVL\HWH�

GXUXPX� �]HULQGHNL� HWNLVLQL� DUD W UG NODU � ELU� GL HU� oDO PDQ Q� VRQXoODU �� VLVWROLN� YH�

GL\DVWROLN�NDQ�EDV QF Q Q��DNWLI�WHGDYL�GXUXPXQGD�|QHPOL�|Oo�GH�D]DOG Q ��SODVHER�YH�

NRQWURO� NR XOODU QGD� LVH� |QHPOL� ELU� GH L LNOLN� ROPDG Q � J|VWHUPL WLU�� $QNVL\HWH�

GXUXPXQXQ� LVH� X\JXODPD� YH� NRQWURO� JUXEXQGD� DQODPO � RODUDN� D]DOG � J|VWHULOPL WLU�

�<DWHV�YH�GL ���������

7RSOX�RODUDN��EX�oDO PDODU�VSLQDO�PDQLS�ODWLI�WHGDYLQLQ�PHUNH]L�VLQLU�VLVWHPL��]HULQGH�

GR UXGDQ� ELU� HWNL\H� VDKLS� ROGX XQX� J|VWHUPHNWHGLU�� %X�� VSLQDO�PDQLS�ODWLI� WHGDYL� LOH�

LOL NLOL� NOLQLN� VRQXoODU Q�� WHN� ED QD� YH\D� NRPELQDV\RQ� KDOLQGH� oDO DQ� oRNOX�

Q|URIL]\RORMLN�PHNDQL]PDODUGDQ�ND\QDNODQDELOHFH LQL�G� �Q�GUPHNWHGLU��

(OLW�VHYL\H�KDYDO �VLODK�NXOODQDQ�DW F ODU��]HULQGH�JHUoHNOH WLULOHQ�ELU�oDO PDGD������WHVW�

YH� ����� DW � �]HULQGHQ� GHQHPHOHU� JHUoHNOH WLULOPL � YH� SHUIRUPDQV� EHOLUOH\LFL� NULWHUOHU�

RODUDN�� � KHGHIOHPH� ]DPDQ �� SRVWXUDO� GHQJH� YH� VLODK� WXWX � VWDELOL]DV\RQX�� KHGHIOHPH�

KDVVDVL\HWL� YH� WHWLNOHPH� WHPL]OL L� NDYUDPODU Q Q� |QHPOL� ROGX XQX� WDQ PODP ODUG U�

�,KDODLQHQ�YH�GL �����������

$W F O N� VWDWLN� GHQJHQLQ� NXOODQ OG �� DW ODU Q� JHUoHNOH WLULOGL L� V�UH� ER\XQFD� VDELW�

SR]LV\RQXQ�NRUXQDUDN�SRVW�U�Q�VWDELO�WXWXOPDV Q �JHUHNWLUHQ�ELU�VSRUGXU��$OYDUHQJD�YH�

DUN�� ������� ORPEHU� VSLQDO� PDQLS�ODWLI� X\JXODPDODU Q� VSRUFXODUGD� VLPHWUL\H� HWNLOHULQL�

|OoPH\L� DPDoODG NODU � oDO PDODU QGD� X\JXODPDQ Q� VDGHFH� VWDWLN� VLPHWUL� LoLQ� HWNLOL�

ROGX XQX� GLQDPLN� WHVWOHULQ� KLoELULQGH� HWNLQ� VRQXoODU� HOGH� HGHPHGLNOHULQL�

J|VWHUPL OHUGLU��9DOHQ]XHOD� YH� DUN�� ������� LVH� JHUoHNOH WLUGLNOHUL� ELU� GL HU� oDO PD� GD�

GDKD�|QFH�KLo�VSLQDO�PDQXHO� WHUDSL�DOPDP ����SURIHV\RQHO� VSRUFX��]HULQGH�607�QLQ�

RWRQRPLN�HWNLVLQL�YH�GROD\O �RODUDN�SHUIRUPDQVD�HWNLVLQL�DUD W UP W U��6RQXo�RODUDN�EX�



���

oDO PD�607�QLQ�RWRQRP�VLQLU�VLVWHPLQL�SDUDVHPSDWLN�DNWLYLWH�\|Q�QH�ND\G UG Q �YH�

J�o�JHUHNWLUHQ�VSRUODUGD�SHUIRUPDQV �ELU�PLNWDU�G� �UG� �Q��RUWD\D�NR\PX WXU���

3OLVN\� YH� DUN�������� � 6WDU� ([FXUVLRQ� YH� <� %DODQFH� 7HVW� 
LQ� JHOL WLULOPHVLQL� YH�

J�YHQLOLUOL LQL� ELOGLUPHN� DPDF \OD� JHUoHNOH WLUGLNOHUL� oDO PDGD� ³6WDU� ([FXUVLRQ�

%DODQFH� 7HVW� �6(%7��� J�o�� HVQHNOLN� YH� SURSUL\RVHSVL\RQ� JHUHNWLUHQ� GLQDPLN� ELU� WHVW�

ROGX XQX� YH� IL]LNVHO� SHUIRUPDQV � GH HUOHQGLUPHN�� NURQLN� D\DN� ELOH L� LQVWDELOLWHVLQL�

WDQ PODPDN�YH�G� �N�HNVWUHPLWH�\DUDODQPDV � LoLQ�GDKD�E�\�N�ULVN�DOW QGDNL�VSRUFXODU

WDQ PODPDN� LoLQ� NXOODQ ODELOHFH LQL�� VWDU� H[FXUVLRQ� EDODQFH� WHVWLQLQ� J�YHQLOLU� J�YHQ�

DUDO QGD� ELU� WHVW� ROGX XQX� ELOGLUPHNWHGLU�� � %L]LP� oDO PDP ]GD� GD� SHUIRUPDQV�

EHOLUOHPH� NULWHUOHUL� EHQ]HU� RODUDN� DW � VNRUXQXQ� \DQ QGD� DW � V�UHVL� YH� SRVW�UDO�

VWDELOLWHQLQ�WHVSLWL�DPDF �LOH�VWDU�H[FXUVLRQ�EDODQFH�WHVWL�RODFDN� HNLOGH�NXOODQ OP W U��

�1LWHNLP�EL]LP�oDO PDP ] Q�VRQXFX�GD�VWDU�H[FXUVLRQ�EDODQFH�WHVWLQGH�GH�DW �VNRUXQGD�

GD�X\JXODPD�JUXEXQGD�DQODPO �GHUHFHGH�JHOL PH�ROGX XQX�J|VWHUPL WLU��

�$NWLYDW|U�PHWRG�YH�$NWLYDW|U�HQVWU�PDQ Q Q�NXOODQDUDN�VRQXoODU Q��2VZHVWU\�LQGH[L�YH�

GLQDPLN� ;�5D\� J|U�QW�OHPHOHU� HNOLQGH� GH HUOHQGLULOHQ� ELU� oDO PDGD� $NWLYDW|U�

PHWRGXQ�KHU�LNL�GH HUOHQGLUPHGH�GH�DQODPO �GH L LNOLNOHU�JHUoHNOH WLUGL LQL�J|VWHUPL WLU�

�5R\�YH�DUN���������

6KHDUDU� YH� DUN�������� � � VDNURLOLDN� GLVIRQNVL\RQX�RODQ� KDVWDODUGD�PDQXHO� ND\URSUDNWLN�

X\JXODPDV � LOH� $NWLYDW|U� HQVWU�PDQO � ND\URSUDNWLN� X\JXOPDV Q Q� IDUN Q � DUD W UDUDN��

oDO PD�VRQXFXQGD�KHU�LNL�JUXSWD�GD�DQODPO HNLOGH�L\LOH PH�ROGX XQX�NHQGL�DUDODU QGD�

NDU OD WU OG NODU QGD� LVH� PDQXHO� X\JXODPDQ Q� $NWLYDW|U� \DUG PO � X\JXODPD\D� J|UH�

KHUKDQJL�ELU��VW�QO� �Q�Q�EXOXQPDG Q ��WHVSLW�HWPL OHUGLU��

*HPPHOO� YH� DUN�� ������¶D� J|UH� DNXW� EHO� D U V QGD� $NWLYDW|U� WHNQL L� YH� VSLQDO�

PDQLS�ODWLI� WHGDYLQLQ� HWNLQOL LQLQ� ID\GDO � ROGX X�� DQFDN� ELUELUOHULQH� J|UH� �VW�Q�

ROPDG NODU � LIDGH� HGLOPL WLU�� <LQH� D\Q � DUD W UPDF � � ER\XQ� D U V LND\HWL� LOH� NOLQL H�

ED YXUDQ� KDVWDODUGD� PDQXHO� X\JXODPD� \|QWHPOHULQLQ� YH� $NWLYDW|U� \DUG PO

ND\URSUDNWLN� X\JXODPDQ Q� HWNLQOL LQL� DUD W UP � YH� ELUELUOHULQH� J|UH� ELU� �VW�QO�N�

VDSWD\DPDP W U�� �*HPPHO�� ������ $NWLYDW|U� PHWRGXQ� HWNLQOL L� LOH� LOJLOL� \DS ODQ�

oDO PDODU� LQFHOHQGL LQGH� HQVWU�PDQ Q� HWNLQOL LQLQ� HQ� D]� PDQXHO� ND\URSUDNWLN�

X\JXODPDV �NDGDU�ROGX X�J|]OHU�|Q�QH�VHULOPHNWHGLU��9H�\LQH�$NWLYDW|U�PHWRGOD� LOJLOL�

YHUL� WDEDQ � WDUDQG QGD� EX� J�QH� NDGDU� JHUoHNOH PL � ELU� PDOSUDNWLV� YDNDV Q Q�



���

WDQ PODQPDP � ROPDV � FLKD] Q� NXOODQ P Q � ULVNVL]� KDOH� JHWLUPHNWHGLU�� %X� VHEHSOH�

oDO PDP ]�$NWLYDW|U�PHWRG�LOH�NXUJXODQP �YH�JHUoHNOH WLULOPL WLU��
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dDO PD�VRQXFXQGD�$NWLYDW|U�\DUG PO �ND\URSUDNWLN�X\JXODPDV �JHUoHNOH WLULOHQ�OLVDQVO

DW �VSRUFXODU QGD��

*UXS�LoL�NDU OD W UPDODUGD���

L� $W �SHUIRUPDQV ��WRSODP�DW �LVDEHW�VNRUX�LOH�GH HUOHQGLULOPL �ROXS�

$NWLYDW|U�<DUG PO �8\JXODPD�*UXEXQGD�DW �LVDEHW�VNRUXQGD�DUW

JHUoHNOH PL WLU�

LL� $W �V�UHVL��DW �V UDV QGD�ND\ W�DOW QD�DO QP �V�UHOHULQ�GH HUOHQGLULOPHVL�LOH

KHVDSODQP �ROXS��$NWLYDW|U�<DUG PO �8\JXODPD�*UXEXQGD�DW �V�UHVLQGH

KHUKHUQJL�ELU�GH L LNOLN�VDSWDQDPDP W U�

LLL� *HQHO�GHQJH�NDELOL\HWL��6WDU�([FXUVLRQ�%DODQFH�7HVW�LOH�GH HUOHQGLULOPL

ROXS��$NWLYDW|U�<DUG PO �8\JXODPD�*UXEXQXQ�JHQHO�RUWDODPDV QD�EDNDUDN

GHQJH�NDELOL\HWLQGH�DUW �JHUoHNOH PL WLU�

LY� 'HQJH�NDELOL\HWLQL�GHWD\O �LQFHOHGL LPL]GH��6WDU�([FXUVLRQ�%DODQFH�7HVW��

\|QH�\|QHOLP�LOH�JHUoHNOH WLULOPL �ROXS��$NWLYDW|U�<DUG PO �8\JXODPD

*UXEXQXQ�$QWHULRU��$QWHULRODWHUDO���3RVWHULRODWHUDO���3RVWHULRU��

3RVWHULRPHGLDO��0HGLDO��$QWHULRPHGLDO�\|QOHULQGHNL�\|QHOLPOHUGH�GHQJH

NDELOL\HWL�DUWP ��/DWHUDO�\|QOHULQGHNL�\|QHOLPGH�KHUKDQJL�ELU�GH L LNOLN

J|]OHQPHPL WLU�

Y� 3ODVHER�NRQWURO�JUXEXQGD�$W �SHUIRUPDQV ��$W �V�UHVL��*HQHO�'HQJH

NDELOL\HWL�SDUDPHWUHOHULQLQ�KLoELULQGH�X\JXODPD�|QFHVL�VRQUDV QGD�DQODPO

IDUNODU�WHVSLW�HGLOHPHPL WLU�

*UXSODU�DUDV �NDU OD W UPDODUGD�LVH��

L� 7RSODP�DW �LVDEHW�VNRUX�X\JXODPD�|QFHVLQGH�$NWLYDW|U�<DUG PO �8\JXODPD

*UXEXQGD��3ODVHER�NRQWURO�JUXEXQD�J|UH�GDKD�G� �N�ROGX X�J|U�OP� W�U�

3ODVHER�NRQWURO�JUXEXQXQ�VNRUODU QGD�KHUKDQJL�ELU�DUW �ROPDG QGDQ

$NWLYDW|U�<DUG PO �8\JXODPD�*UXEXQXQ�VNRU�DUW �GDKD�\�NVHNWLU�

LL� $W �V�UHVL�Do V QGDQ�KHU�LNL�JUXS�DUDV QGD�DQODPO �ELU�IDUN�WHVSLW

HGLOHPHPL WLU�

LLL� 'HQJH�WHVWL�SDUDPHWUHOHUL�Do V QGDQ�$NWLYDW|U�<DUG PO �8\JXODPD�*UXEX�LOH

3ODVHER�NRQWURO�JUXEX�DUDV QGD�WHGDYL�VRQUDV �3RVWHULRODWHUDO�
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3RVWHULRPHGLDO��0HGLDO�YH�$QWHULRPHGLDO�GH HUOHUL�$NWLYDW|U�<DUG PO

8\JXODPD�*UXEXQGD�GDKD�\�NVHNWLU��

2OJX� VD\ V Q Q� DUWW U OPDV � YH� IDUNO � |Oo�P� SDUDPHWUHOHULQLQ� GDKLO� HGLOHUHN� oDO PDQ Q�

WHNUDUODQPDV �ELOLPH�NDWN �VD OD\DFDNW U��%X�oDO PDP Q�XOXVDO�YH�XOXVODUDUDV �ELOLPVHO�

RUWDPODUGD� SD\OD OPDV Q�� ND\URSUDNWLN� ELOLPLQH� NDWN � VD OD\DFD QD�� ND\URSUDNWLN�

ELOLPLQLQ� VSRU� YH� VSRUFX� FDPLDV QGD� WDQ QPDV QD� \DUG PF � RODFD QD�� VSRUFXODU Q�

ND\URSUDNWLN� X\JXODPDODU� VD\HVLQGH� VDNDWODQPD� LKWLPDOOHULQL� G� �UHFHNOHULQH�� VSRU� YH�

ND\URSUDNWLN� X\JXODPDODU� LOH� LOJLOL� \DS ODFDN� GL HU� oDO PDODUD� N� WXWDUDN� LOKDP�

YHUHFH LQH�LQDQPDNWD\ ]��
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.LWDSODU�

$U QF �.���(G����������$QDWRPL����%DVN ��$QNDUD��$�h��7 S�)DN��$QDWRPL�$QD�'DO ��VV�����
%HQ]HO�(&��������2PXUJD�6WDELOL]DV\RQXQXQ�%L\RPHNDQL L��3UHQVLSOHU�YH�.OLQLN�

8\JXODPD�� VWDQEXO��oHYLUL�HGLW|U���1DGHUL�6��0DUPDUD�hQLYHUVLWHVL�1|URORMLN�%LOLPOHU�
9DNI �<D\ QODU ��VV�������

%HUJPDQQ��7)��YH�3HWHUVRQ��'+��������&KLURSUDFWLF�WHFKQLTXH��SULQFLSOHV�DQG�SURFHGXUHV��
7KLUG�HGLWLRQ��6W��/RXLV��0LVVRXUL��0RVE\�

&OHPHQWH��&��'��������$QDWRP\��D�UHJLRQDO�DWODV�RI�WKH�KXPDQ�ERG\��3KLODGHOSKLD��
:ROWHUV�.OXZHU��

&UDPHU��*��'���	�'DUE\��6��$��������%DVLF�DQG�FOLQLFDO�DQDWRP\�RI�WKH�VSLQH��VSLQDO�
FRUG�� DQG� $QV�� *UHJRU\� '�� &UDPHU�� 6XVDQ� $�� 'DUE\� �� LOOXVWUDWRU�� 6DOO\� $��
&XPPLQJV���SKRWRJUDSKHU��5RQ�0HQVFKLQJ��6W��/RXLV��0RVE\��

'UDNH��5��/���9RJO��:���0LWFKHOO��$��:��0���*UD\��+���7LEELWWV��5���5LFKDUGVRQ��3���	�
+RUQ��$��������*UD\V�DQDWRP\�IRU�VWXGHQWV��3KLODGHOSKLD��3$���(OVHYLHU��

)XKU��$��:���	�)LVFKHU��5��6��������7KH�$FWLYDWRU�0HWKRG��6W��/RXLV��02��0RVE\��
(OVHYLHU��

+DOGHPDQ��6��������3ULQFLSOHV�DQG�SUDFWLFH�RI�FKLURSUDFWLF��1HZ�<RUN��0F*UDZ�+LOO��
0HGLFDO�3XE��'LYLVLRQ��

+LVORS��+��-���	�0RQWJRPHU\��-��������'DQLHOV�DQG�:RUWKLQJKDPV�PXVFOH�WHVWLQJ��
WHFKQLTXHV�RI�PDQXDO�H[DPLQDWLRQ��3KLODGHOSKLD��6DXQGHUV�(OVHYLHU��

,QWHUQDWLRQDO�6KRRWLQJ�6SRUW�)HGHUDWLRQ�.XUDO�NLWDE ���������VV��������
0DQJDQ��0*��������.D\URSUDNWLN�WDULK�IHOVHIH�HWLN��7�UNL\H
0DULHE��(��1���0DOODWW��-��0���	�:LOKHOP��3��%��������+XPDQ�DQDWRP\��+DUORZ��

3HDUVRQ�(GXFDWLRQ�/LPLWHG��
0DUWLQL��)���7DOOLWVFK��5��%���	�1DWK��-��/��������+XPDQ�DQDWRP\��1<��1<��3HDUVRQ��
0RRUH��.��/���'DOOH\��$��)����(G��� DK QR OX�.D\ KDQ��������.O Q H�\|QHOLN�DQDWRPL��

VWDQEXO��1REHO�7 S�. WDEHYOHU ��
1HWWHU��)��+��������$WODV�RI�KXPDQ�DQDWRP\��3KLODGHSOKLD��(OVHYLHU��
3DOPHU��''���������7KUHH�JHQHUDWLRQV��D�KLVWRU\�RI�FKLURSUDFWLF��'DYHQSRUW��,RZD��
������3DOPHU�&ROOHJH�RI�&KLURSUDFWLF�V����
5HGZRRG��'���	�&OHYHODQG��&��6��������)XQGDPHQWDOV�RI�FKLURSUDFWLF��6W��/RXLV��
������0RVE\��
5REHUWV��$��0���(G����������'N�+XPDQ�DQDWRP\��WKH�GHILQLWLYH�YLVXDO�JXLGH���1<��1<��
�����'.�3XEOLVKLQJ��
6DODGLQ��.��6��������$QDWRP\�	�SK\VLRORJ\��WKH�XQLW\�RI�IRUP�DQG�IXQFWLRQ��%RVWRQ��
������0F*UDZ�+LOO�+LJKHU�(GXFDWLRQ��
6RERWWD��-���3XW]��5��9���	�3DEVW��5��������6RERWWD�$WODV�RI�KXPDQ�DQDWRP\��7UXQN��
������Y VFHUD��ORZHU�O PE��0�QFKHQ��8UEDQ�DQG�) VFKHU��
< OG U P�0���(G���������� QVDQ�DQDWRPLVL����%DVN ��$QNDUD��1REHOW S
:KLWH�$$��3DQMDEL�00��������&OLQLFDO�ELRPHFKDQLFV�RI�WKH�VSLQH���QG�HG��
������3KLODGHOSKLD��/LSSLQFRWW��VV���������
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6�UHOL�\D\ QODU�

$GDPV�� -��� /DXFKH�� 5��� /XFD�� .�� '��� 6ZDLQ�� 0��� 3HQJ��:��� 	� 6LEEULWW�� '�� ������
3UHYDOHQFH� DQG� SURILOH� RI� $XVWUDOLDQ� FKLURSUDFWRUV� WUHDWLQJ� DWKOHWHV� RU� VSRUWV�
SHRSOH��$�FURVV�VHFWLRQDO�VWXG\��&RPSOHPHQWDU\�7KHUDSLHV�LQ�0HGLFLQH��������±

� ����
$OYDUHQJD��%��$��3���)XMLNDZD��5��� -RmR��)���/DUD�� -��3��5���	�9HORVR��$��3��������

7KH�HIIHFWV�RI�D�VLQJOH�VHVVLRQ�RI�OXPEDU�VSLQDO�PDQLSXODWLYH�WKHUDS\�LQ�WHUPV�RI�
SK\VLFDO�SHUIRUPDQFH�WHVW�V\PPHWU\�LQ�DV\PSWRPDWLF�DWKOHWHV��D�VLQJOH�EOLQGHG��
UDQGRPLVHG�FRQWUROOHG�VWXG\��%0-�2SHQ�6SRUW�	�([HUFLVH�0HGLFLQH�������

&KULVWLDQVHQ��7��/���1LD]L��,��.���+ROW��.���1HGHUJDDUG��5��:���'XHKU��-���$OOHQ��.���
« +DDYLN��+�� ������7KH� HIIHFWV� RI� D� VLQJOH� VHVVLRQ�RI� VSLQDO�PDQLSXODWLRQ�RQ
VWUHQJWK�DQG�FRUWLFDO�GULYH�LQ�DWKOHWHV��(XURSHDQ�-RXUQDO�RI�$SSOLHG�3K\VLRORJ\��

� �����������±�����
&ROORFD�&-��.HOOHU�76��*XQ]EXUJ�5��������1HXURPHFKDQLFDO�FKDUDFWHUL]DWLRQ�RI� LQ�
YLYR�� OXPEDU� VSLQDO� PDQLSXODWLRQ�� 3DUW� ,,�� 1HXURSK\VLRORJLFDO� UHVSRQVH�� -�
� 0DQLSXODWLYH� 3K\VLRO� 7KHU�� ������������� KWWS���G[�GRL�RUJ���������M��
� MPSW�������������
'HYRFKW�� -��:��� 3LFNDU�� -��*���	�:LOGHU��'��*�� ������ 6SLQDO�0DQLSXODWLRQ�$OWHUV�

(OHFWURP\RJUDSKLF�$FWLYLW\�RI�3DUDVSLQDO�0XVFOHV��$�'HVFULSWLYH�6WXG\��-RXUQDO�
� RI�0DQLSXODWLYH�DQG�3K\VLRORJLFDO�7KHUDSHXWLFV������������±�����
'LVKPDQ� -'�� %XUNH� -�� ������ 6SLQDO� UHIOH[� H[FLWDELOLW\� FKDQJHV� DIWHU� FHUYLFDO� DQG�
OXPEDU�� VSLQDO�PDQLSXODWLRQ��D�FRPSDUDWLYH�VWXG\��6SLQH�-�������������
(GPRQGVWRQ�6-��6LQJHU�.3��������7KRUDFLF�6SLQH��$QDWRPLFDO�DQG�%LRPHFKDQLFDO�

&RQVLGHUDWLRQ�IRU�0DQXDO�7KHUDS\��0DQXDO�7KHUDS\��9ROXPH����
*DWWHUPDQ� 0,�� +DQVHQ� '7�� ������ 'HYHORSPHQW� RI� FKLURSUDFWLF� QRPHQFODWXUH�
WKURXJK�� FRQVHQVXV��-�0DQLSXODWLYH�3K\VLRO�7KHU�������������
*DWWHUPDQ�0,��������)RXQGDWLRQV�RI�FKLURSUDFWLF�VXEOX[DWLRQ��6W�/RXLV��0RVE\��
*HPPHOO�� +��� 	� 0LOOHU�� 3�� ������ 5HODWLYH� HIIHFWLYHQHVV� DQG� DGYHUVH� HIIHFWV� RI�
� FHUYLFDO�PDQLSXODWLRQ��PRELOLVDWLRQ�DQG�WKH�DFWLYDWRU�LQVWUXPHQW�LQ�SDWLHQWV�ZLWK�

VXE�DFXWH� QRQ�VSHFLILF� QHFN� SDLQ�� UHVXOWV� IURP� D� VWRSSHG� UDQGRPLVHG� WULDO��
&KLURSUDFWLF�	�2VWHRSDWK\���������

*UHJRU\� 3�� 8FKDF]�� ������ -� &DQ� &KLURSU� $VVRF�� ����� 2O\PSLF� :LQWHU� *DPHV�
� &KLURSUDFWLF��7KH�0DNLQJ�RI�+LVWRU\��VV���������
+DOGHPDQ��6��������1HXURORJLF�HIIHFWV�RI� WKH�DGMXVWPHQW�� -RXUQDO�RI�0DQLSXODWLYH�
� DQG�3K\VLRORJLFDO�7KHUDSHXWLFV������������±�����
+XDQJ� 53�� %RKOPDQ� ++�� 7KRPSVRQ� *+� DQG� 3RH�.RFKHUW� &�� ������ 3UHGLFWLYH�
9DOXH�RI�� 3HOYLF�,QFLGHQFH�LQ�3URJUHVVLRQ�RI�6SRQG\OROLVWKHVLV��6SLQH�9ROXPH�����
1R������ SS�������������
+XJK�$��*HPPHOO��%HUW�+��-DFREVRQ��������7KH�,PPHGLDWH�(IIHFW�RI�$FWLYDWRU�YV��

0HULF� $GMXVWPHQW� RQ� $FXWH� /RZ� %DFN� 3DLQ�� $� 5DQGRPL]HG&RQWUROOHG� 7ULDO��
� -RXUQDO�RI�0DQLSXODWLYH�DQG�3K\VLRORJLFDO�7KHUDSHXWLFV�������������
,KDODLQHQ�� 6��� .XLWXQHQ�� 6���0RQRQHQ�� .��� 	� /LQQDPR�� 9�� ������ 'HWHUPLQDQWV� RI�

HOLWH�OHYHO� DLU� ULIOH� VKRRWLQJ�SHUIRUPDQFH��6FDQGLQDYLDQ� -RXUQDO�RI�0HGLFLQH�	�
6FLHQFH�LQ�6SRUWV������������±�����

.HDWLQJ�� -�� &�� ������ 6HYHUDO� SDWKZD\V� LQ� WKH� HYROXWLRQ� RI� FKLURSUDFWLF�
PDQLSXODWLRQ�� -RXUQDO� RI� 0DQLSXODWLYH� DQG� 3K\VLRORJLFDO� 7KHUDSHXWLFV�� �������

� ���±�����
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.HOOHU� 7�� 1DWKDQ� 0�� .DLJOH� $�� ������ 0HDVXUHPHQW� DQG� DQDO\VLV� RI� LQWHUVSLQRXV�
NLQHPDWLFV��3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6SLQDO�0DQLSXODWLRQ��
)RXQGDWLRQ�IRU�&KLURSUDFWLF�(GXFDWLRQ�DQG�5HVHDUF��0RQWUHDO��&DQDGD��VV������

� �����
.RURYHUVLV� 3J�� 6WDPDWDNLV� 09�� %DXNRXVLV� $*�� ������ 5(FLSURNDO� $QJXODWLRQ� RI�
� 9HUWHEUD �%RGLHV� LQ� WKH�6DJLWWDO�3ODQH� LQ�DQ�$V\PSWRPDWLF�*UHHN�3RSXODWLRQ��
� 6SLQH�9ROXPH�����1R����SS�����������
0LQHUV��$��/��������&KLURSUDFWLF�WUHDWPHQW�DQG�WKH�HQKDQFHPHQW�RI�� VSRUW�
SHUIRUPDQFH��D�QDUUDWLYH�OLWHUDWXUH�UHYLHZ��
0RQWJRPHU\�'3��1HOVRQ� -0�� ������(YROXWLRQ� RI� FKLURSUDFWLF� WKHRULHV� RI� SUDFWLFH�

DQG�VSLQDO�DGMXVWPHQW��&KLURSU�+LVW�����������
1DWKDQ� 0�� .HOOHU� 76�� ������ 0HDVXUHPHQW� DQG� DQDO\VLV� RI� WKH� LQ� YLYR�

SRVWHURDQWHULRU�LPSXOVH�UHVSRQVH�RI�WKH�KXPDQ�WKRUDFROXPEDU�VSLQH��D�IHDVLELOLW\�
� VWXG\��-�0DQLSXODWLYH�3K\VLRO�7KHU����������������������
1DWKDQ�0��/HKQHPDQ�-%��.HOOHU�76��7KH�G\QDPLF�UHVSRQVH�RI�WKH�KXPDQ�VSLQH�WR�

ORZ� DPSOLWXGH�� KLJK� YHORFLW\� SRVWHURDQWHULRU� WKUXVWV�� 3URFHHGLQJV� RI� WKH�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6SLQDO�0DQLSXODWLRQ�

2VWHUEDXHU� 3�� )XKU�$�:��.HOOHU� 76�� ������'HVFULSWLRQ� DQG� DQDO\VLV� RI�$FWLYDWRU�
0HWKRGV� FKLURSUDFWLF� WHFKQLTXH�� ,Q��/DZUHQFH�'-��&DVVLG\� -�'��0F*UHJRU�0��
0HHNHU�:&��9HUQRQ�+7�� HGLWRUV��$GYDQFHV� LQ� FKLURSUDFWLF��9RO�� ���6W��/RXLV��
0RVE\��VV������������

3OLVN\��3��-���*RUPDQ��3��3���%XWOHU��5��-���.LHVHO��.��%���8QGHUZRRG��)��%���	�(ONLQV��
� %��������7KH�UHOLDELOLW\�RI�DQ�LQVWUXPHQWHG�GHYLFH�IRU�PHDVXULQJ�� FRPSRQHQWV�RI�
WKH�VWDU�H[FXUVLRQ�EDODQFH�WHVW��
5R\�� 5�� $��� %RXFKHUD�� -�� 3��� 	� &RPWRLVD�� $�� 6�� ������ &RPSDULQJ� 2XWFRPH�

0HDVXUHV� LQ� /XPEDU� 6SLQH� 0DQLSXODWLRQV�� '\QDPLF� ;�5D\V� DQG� 2VZHVWU\�
� ,QGH[��6SLQH�5HVHDUFK����������
6DQGR]� 5�� ������ 6RPH� FULWLFDO� UHIOHFWLRQV� RQ� VXEOX[DWLRQV� DQG� DGMXVWPHQWV�� $QQ�

6ZLVV�&KLURSU�$VVRF������
6KHDUDU��.��$���&ROORFD��&��-���	�:KLWH��+��/��������$�5DQGRPL]HG�&OLQLFDO�7ULDO�

RI�0DQXDO�9HUVXV�0HFKDQLFDO�)RUFH�0DQLSXODWLRQ�LQ�WKH�7UHDWPHQW�RI�6DFURLOLDF�
-RLQW�6\QGURPH��-RXUQDO�RI�0DQLSXODWLYH�DQG�3K\VLRORJLFDO�7KHUDSHXWLFV���������

� ���±�����
6LQJHU� .3�� (GPRQGVWRQ� 6-�� 'D\� 5(�� %UHLGDKO� :+�� ������ &RPSXWHU�� $VVLVWHG�

&XUYDWXUH�� $VVHVVPHQW� DQG� &REE� $QJOH� 'HWHUPLQDWLRQ� RI� WKH� 7KRUDFLF�
.\SKRVLV��DQ�LLQ�� YLYR�DQG�LQ�YLWUR�FRPSDULVRQ���6SLQH���9ROXPH�����1R�����

� SS�³��´�³�����
6WXPS��-��/���	�5HGZRRG��'��������7KH�XVH�DQG�UROH�RI�VSRUW�FKLURSUDFWRUV� LQ� WKH�
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