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ɇɨɞɢɪɛɟɤ�ɂ��ȻɈɃɀȺɇɈȼ����ER\MDQRY�QRGLUEHN#PDLO�UX� 
ɂɫɥɨɦɛɟɤ�ɂ��ȻɈɃɀȺɇɈȼ����UDMUDMUDMUDGMX#JPDLO�FRP� 
Ⱥɫɥɛɟɤ�Ȼ��ɃɍɅɑɂȿȼ����\XOFKLHY#PDLO�UX� 
Ʉɚɦɚɪ�ɉ��ɋȿɊɄȺȿȼ����VHUND\HY#PDLO�UX� 
�ɍɪɝɟɧɱɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɪɝɟɧɱ��ɍɡɛɟɤɢɫɬɚɧ 
�Ɍɚɲɤɟɧɬɫɤɢɣ�ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ 
�Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ⱥɧɞɢɠɚɧ��ɍɡɛɟɤɢɫɬɚɧ� 
 

ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɡɚɤɥɸɱɚɥɚɫɶ� ɜ� ɪɚɡɚɪɛɨɬɤɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɠɢɦɨɜ� ɤɢɫɥɨɬɧɨɣ� ɚɤɬɢɜɚɰɢɢ� ɛɟɧɬɨɧɢɬɨɜ�
ɇɚɜɛɚɯɨɪɫɤɨɝɨ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ�ɞɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɬɛɟɥɶɧɨɣ�ɝɥɢɧɵ�ɩɪɢ�ɨɱɢɫɬɤɟ�ɪɚɫɬɢɬɟɥɶɧɵɯ�ɦɚɫɟɥ��Ⱦɨɫɬɢɝɧɭɬɨ�
ɩɨɜɵɲɟɧɢɟ�ɚɞɫɨɪɛɰɢɨɧɧɨɣ�ɺɦɤɨɫɬɢ�ɨɬ����ɫɦ��ɝ�ɞɨ�����ɫɦ��ɝ��ɩɭɬɟɦ�ɨɛɪɚɛɨɬɤɢ�ɫɨɥɹɧɨɣ�ɢ�ɫɟɪɧɵɦɢ�ɤɢɫɥɨɬɚɦɢ�ɫ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ���
-���� ɢ� ɜ� ɫɨɨɬɧɨɲɟɧɢɢ� ɛɟɧɬɨɧɢɬ�ɤɢɫɥɨɬɚ� ������ ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɧɟ� ɩɪɟɜɵɲɚɸɳɟɣ� ���� °ɋ�� ɉɨɥɭɱɟɧɵ� ɢɡɨɬɟɪɦɵ� ɚɞɫɨɪɛɰɢɢ-
ɞɟɫɨɪɛɰɢɢ�ɚɡɨɬɚ�ɧɚ�ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�ɝɥɢɧɚɯ�ɦɟɬɨɞɨɦ�ȼȿɌ�ɚɧɚɥɢɡɚ��Ɉɩɪɟɞɟɥɟɧɨ�ɩɨɜɵɲɟɧɢɟ�ɭɞɟɥɶɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɬ�������ɦ��ɝ�ɞɨ�
�������ɦ��ɝ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɭɜɟɥɢɱɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɤɢɫɥɨɬɵ�ɜɵɲɟ������ɩɪɢɜɨɞɢɬ�ɤ�ɫɧɢɠɟɧɢɸ�ɚɞɫɨɪɛɰɢɨɧɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɞɨ�������ɫɦ��ɝ��Ɉɩɪɟɞɟɥɟɧɚ�ɨɬɛɟɥɢɜɚɸɳɚɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�ɝɥɢɧ��ɤɨɬɨɪɚɹ�ɫɨɫɬɚɜɥɹɟɬ���-����ɜ�ɡɚɜɢɫɦɨɫɬɢ�ɨɬ�
ɤɨɥɢɱɫɟɬɜɚ�ɞɨɛɚɜɥɹɦɨɣ�ɝɥɢɧɵ� 
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YHJHWDEOH�RLOV��7KH�DXWKRUV��EDVHG�RQ�WKH�VWUXFWXUDO�VWUXFWXUH�RI�WKH�VWXGLHG�EHQWRQLWHV��DFKLHYHG�DQ�LQFUHDVH�LQ�DGVRUSWLRQ�FDSDFLW\�IURP����
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DGGHG�� 
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$VOEHN�%��<8/&+,(9����\XOFKLHY#PDLO�UX�� 
4DPDU�3��6(5.$<(9����VHUND\HY#PDLO�UX� 
�8UJDQFK�GDYODW�XQLYHUVLWHWL��8UJDQFK��2¶]EHNLVWRQ 
�7RVKNHQW�NLP\R-WH[QRORJL\D�LQVWLWXWL��7RVKNHQW��2¶]EHNLVWRQ 
�$QGLMRQ�GDYODW�XQLYHUVLWHWL��$QGLMRQ��2¶]EHNLVWRQ 

 
7DGTLTRWODUQLQJ� PDTVDGL� 1DYEDKRU� NRQL� LVKTRUL\-\HU� EHQWRQLWODULQL� DVGRUEVLRQ� [XVXVL\DWODULQL� YD� PLQHURORJLN� WDUNLELQL� WDGTLT�

HWLVK�� VKXQLQJGHN� RµVLPOLN� PR\ODULQL� RTORYFKL� JLO� VLIDWLGD� NLVORWDOL� IDROODVKWLULVKQLQJ� WH[QRORJLN� VKDURLWODULQL� LVKODE� FKLTLVKGDQ� LERUDW��
0XDOOLIODU� WRPRQLGDQ� PD]NXU� EHQWRQLWODUQL� WDUNLEL\� WX]LOLVKLGDQ� NHOLE� FKLTTDQ� KROGD� [ORULG� YD� VXOIDW� NLVORWDODULQLQJ� ��-����
NRQVHQWUDWVL\DOL� HULWPDODUL� ELODQ� JLO� KDPGD� HULWPD� QLVEDWL� ������ ERµOJDQ� VKDURLWGD� ���°ɋ� GDQ� RVKPDJDQ� KDURUDWGD� IDROODVKWLULOJDQ�
JLOODUQLQJ�DGVRUEVLRQ�VLJµLPLQL�D]RW�ER¶\LFKD����VP��J�GDQ�����VP��J�JDFKD�RVKLULVKJD�HULVKLOJDQ��)DROODVKWLULOJDQ�JLOODUQLQJ�DGVRUEVLRQ�
L]RWHUPDODUL�ROLQLE��%ȿ7�XVXOLGD�WDKOLO�TLOLVK�DVRVLGD�XODUQLQJ�QLVEL\�\X]DVLQL�������P��J�GDQ��������P��J�JDFKD�RVKJDQOLJL�DQLTODQJDQ��
%LURT��NLVORWD�NRQVHQWUDWVL\DVL�����GDQ�RVKJDQGD�NLVORWD�QDIDTDW�JLO�WDUNLELGDJL�PHWDOO�RNVLGODULQL�\XYLE�FKLTDULVKL��EDONL�JLOQLQJ�FKXTXU�
VWUXNWXUDYL\�Rµ]JDULVKODULJD�KDP�ROLE�NHOLVKL�QDWLMDVLGD�DGVRUEVLRQ�\X]D�������P��J�JDFKD�NDPD\LVKL�NX]DWLOJDQ��)DROODVKWLULOJDQ�JLOODUQL�
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WLMDVLGD�\D[VKL�DGVRUEHQWODU�KLVREODQDGL��*LOODUQLQJ�
QLVEL\� \X]DVLQL� RVKLULVKGD� PRGGDODU� WDELDWL� YD�
VRUEVL\D� PXKLWLGDQ� �VX\XT� \RNL� JD]VLPRQ�� NHOLE�

FKLTLE� WHUPLN�� NLVORWDOL�� LVKTRUOL�� WX]OL� YD� ERVKTD�
IDROODVKWLULVK�XVXOODUL�TRµOODQDGL� 

0RGLILNDWVL\DODQJDQ� DGVRUEHQWODUQLQJ�
QLVEL\�\X]DVL��WDELL\�EHQWRQLWQLQJ�QLVEL\�\X]DVLGDQ�
NHVNLQ�IDUT�TLOLE�����P��J�YD�XQGDQ�RUWLT�ER¶OLVKL�
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%HQWRQLW� JLOODULQLQJ� DVRVLQL� XFK� TDWODPOL�
WX]LOLVKJD�HJD�ERµOJDQ�PRQWPRULOORQLW� WDVKNLO�HWLE��
XQLQJ� VWUXNWXUDVLGD� LNNLWD� \XTRUL� TLVPL� ELODQ� ELU-
ELULJD� TDUDJDQ� NUHPQL\-NLVORURGOL� WHUWDHGUODU� LNNL�
WRPRQGDQ� RµUWDGDJL� DO\XPRJLGURNVLO� RNWDHGUODUQL�
TRSODE� WXUDGL�� 4DWODPODU� RUDOLJµLGD� TDYDWODUGDJL�
PHWDOODUQLQJ� ]DU\DGLQL� PH¶\RUORYFKL� NDWLRQODU�
�1D��� &D���� /L��� .��� 0J��� � YD� ED¶]LGD� 1+�

���
MR\ODVKDGL��$OPDVKLQXYFKL�ELWWD�NDWLRQ� �1D���\RNL�
NDWLRQODU� JXUXKL� �&D����0J���� PDYMXGOLJLJD� TDUDE�
WDELDWGD� QDWUL\OL-LVKTRUL\� \RNL� NDOVL\-PDJQL\OL-
LVKTRUL\-\HU� EHQWRQLWODUL� XFKUD\GL�� +DU� LNNDOD�
KROGD� KDP� TDWODPODU� RUDOLJµLGD� PHWDOODU�
NDWLRQODULGDQ�WDVKTDUL�DGVRUEVLRQ�VXY�PROHNXODODUL�
PDYMXG�>�@�� 

8FK� TDWODPOL� \X]DQLQJ� TDYDWODU�
RUDOLJµLGDJL� NDWLRQODU� ELODQ� NXFKVL]� HOHNWURVWDWLN�
WD¶VLUL� GRLUDVLGD� EHQWRQLW� QDIDTDW� LRQ�
DOPDVKLQLVKJD�� EDONL� WXUOL� RUJDQLN� PRGGDODUQL�
VRUEVL\DODVK� YD� GHVRUEVL\DODVK� [XVXVL\DWLJD� HJD�
ER¶ODGL�� 

%XJXQJL� NXQGD� EHQWRQLWODU�� MXPODGDQ��
1DYEDKRU�NRQL�EHQWRQLWODULQL�TRµOODQLVK�VRKDODUL�YD�
IDROODVKWLULVK� XVXOODUL� ERµ\LFKD� NRµSJLQD� LOPL\�
WDGTLTRW� LVKODUL� ROLE� ERULOJDQ� YD� LMREL\� QDWLMDODUJD�
HULVKLOJDQ�>�-�@��-XPODGDQ��SD[WD�PR\LQL�RTODVKGD��
UDQJ� EHUXYFKL� PRGGDODUQL� DGVRUEVL\DODVK� XFKXQ�
TDWRU� IDROODVKWLULOJDQ� JLOODUQL� ROLVK� YD� IR\GDODQLVK�
XVXOODUL�LVKODE�FKLTLOJDQ�>�-�@� 

*LOODUQL� IDROODVKWLULVKGD� DVRVL\� H¶WLERU�
XODUQLQJ� VLUW� \X]DVL�� JD]ODUQL� \XWLVK� TRELOL\DWL��
JRYDNOLNODU� RµOFKDPODUL�� GLVSHUVOLJL� NDEL�
NRµUVDWJLFKODULJD�TDUDWLODGL�YD�XPXPL\�DGVRUEVLRQ�
NRµUVDWJLFKODULJD�NRµUD�EDKR�EHULODGL�>��-��@� 

2µVLPOLN�PR\ODUL�WDUNLELGDJL�WDELL\�KROGDJL�
WULJOLWVHULGODU� UDQJVL]� YD� KLGVL]� PRGGDODU�
KLVREODQDGL�� 0R\QLQJ� UDQJL� PR\� DMUDWLVK�
MDUD\RQLGD� XQLQJ� WDUNLELJD� HULJDQ� KROGD� RµWDGLJDQ�
KDPURK� PRGGDODUQLQJ� [XVXVL\DWODUL� YD� QXU�
TD\WDULVK� NRµUVDWJLFKLJD� ERJµOLT� UDYLVKGD� \X]DJD�
NHODGL��'H\DUOL�[DPPD�PR\ODUGD�XFKUD\GLJDQ�UDQJ�
EHUXYFKL� SLJPHQWODU� EX� –� PR\ODUJD� VDULT� YD�
TL]JµLVK� UDQJ� EHUXYFKL� NDURWLQRLGODU� YD� \DVKLO�
UDQJOL�[ORURILOODUGLU�>������@ 

5DSV�� ]LJµLU� YD� NXQJDERTDU� PR\ODULGD�
NDURWLQRLGODUQLQJ� ���� RUWLT� VKDNOL� ERµOLVKLJD�
TDUDPDVGDQ� XPXPL\� VDTODPL� ������� GDQ�
RVKPD\GL�� ;ORURILOODUQLQJ� ��� JD� \DTLQ� WXUL�
XFKUD\GL�� OHNLQ� XODUQLQJ� VDTODPL� ���-����� JDFKD�
\HWLVKL� PXPNLQ�� ;ORURILOODUQLQJ� DWLJL� �[��-���
PLTGRUL� RµVLPOLN� PR\ODULQL� \DVKLO� UDQJD� ER¶\DVK�

LPNRQL\DWLJD� HJD�� .DURWLQRLGODUQLQJ� VDULT� YD�
[ORURILOODUQLQJ� \DVKLO� UDQJL� Rµ]DUR� X\JµXQODVKJDQ�
WXV� EHUDGL� YD� XODUQLQJ� RµVLPOLN� PR\ODULGDJL�
QLVEDWODUL� Rµ]JDULVKL� PR\QLQJ� UDQJLQL� KDP�
Rµ]JDULVKLJD�ROLE�NHODGL� 

;ORURILOODU� YD� NDURWLQRLGODUQLQJ� RµVLPOLN�
PR\ODULGD� PDYMXGOLJL� XODUQLQJ� IL]LN-NLP\RYL\�
WDUNLELJD� TDQGD\� WD¶VLU� TLOLVKL� ERµ\LFKD� WXUOL�
PXDOOLIODU� WXUOLFKD� ILNU�ELOGLULVKDGL��%D¶]L� WDGTLTRW�
QDWLMDODULJD�NRµUD�[ORURILOODUQLQJ�PR\GDJL�PLTGRUL�
XQL� TD\WD� LVKODVK�� VDTODVK� YD� NH\LQFKDOLN�
IR\GDODQLVK� MDUD\RQLJD� WD¶VLU� NRµUVDWPD\GL��%LURT��
[ORURILOODU� RNVLGODQLVK� MDUD\RQLQLQJ� ERVKODQJ¶LFK�
]DQMLULQL� WDVKNLO� HWDGL� >���� ��@�� )RWRRNVLGODQLVK�
DYWRNDWDOLWLN� MDUD\RQ� KLVREODQLE�� XQLQJ� KRVLODODUL�
GDVWODENL� PRGGDODUJD� QLVEDWDQ� NRµSURT� \RUXJµOLN�
\XWLVKL� KLVRELJD� DYYDOJLGDQ� NRµSURT� ]DQMLUODUQL�
KRVLO� TLODGL�� ;ORURILOODU� WRPRQLGDQ�
LQLWVLDWVL\DODQDGLJDQ� IRWRRNVLGODQLVK� MDUD\RQL�
SLJPHQWODUQL� EX]LVKL� KLVRELJD� PR\ODUQL�
SHUHRNVLGODQLVKLJD� VDEDE� ERµODGL�� ;ORURILOODU�
WRPRQLGDQ� \XWLOJDQ� NRµULQDGLJDQ� VSHNWU� QXUODUL�
HQHUJL\DVL� WRµ\LQPDJDQ� ]DQMLUL� PDYMXG� PRGGDQL�
IDROODVKWLULE�� RNVLGODQLVKLJD� \HWDUOL� GDUDMDGD�
X]DWLODGL�� � )UDQNHOQLQJ� ILNULFKD� >��@��
IRWRVHQVLELOLUODQJDQ� RNVLGODQLVK� MDUD\RQLGD�
NLVORURG� VHQ]LELOL]DWRUQLQJ� HQHUJL\DVL� KLVRELJD��
HUNLQ� UDGLNDOVL]� UDYLVKGD� IDRO� VLQJOHW� KRODWLJD�
RµWDGL��6LQJOHW�NLVORURG�\XTRUL�IDROOLNND�HJD�ERµOLE��
XQLQJ� OLQROHDWODU� ELODQ� UHDNVL\DVL� MDUD\RQQL�
NRµ]JµDWXYFKL� WH]OLNGD� \X]� EHUJDQL� XFKXQ�
RNVLGODQLVK�LQLWVLDWRUL�KLVREODQDGL� 

.DURWLQRLGODU� RµVLPOLN� PR\ODULGD� KDP�
SURRNVLGDQW� KDP� DQWLRNVLGDQWOLN� [XVXVL\DWLQL�
QDPR\RQ�TLOLVKL�PXPNLQ��8ODUQLQJ�DQWLRNVLGDQWOLN�
[XVXVL\DWL� WDUNLELGD� ��� WD� WXWDVK� TRµVKERJµODULGDQ�
LERUDW� SROL\HQ� WL]LPL� ERUOLJL� KLVRELJD� IDRO� VLQJOHW�
NLVORURGQL� TRµ]JµDOJDQ� KRODWGDQ� WLQFKODQWLULOJDQ�
WULSOHW� KRODWJD� RµWND]LVKL� ELODQ� WXVKXQWLULODGL� >����
��@�� %LURT�� TDWRU� PXDOOLIODU� WRPRQLGDQ� >��-��@�
NDURWLQRLGODUQL� SDUFKDODQLVK� KRVLODODUL�
SURRNVLGDQWOLN�[XVXVL\DWLJD�HJDOLJL�DQLTODQJDQ�� 

+DPPD� RµVLPOLN� PR\ODULGD� PDYMXG�
NDURWLQRLGODU� LVKTRUODUJD� FKLGDPOL� ERµOJDQL� XFKXQ�
LVKTRUL\� QH\WUDOODQJDQ� PR\ODUGD� NRµS� PLTGRUGD�
VDTODQLE�TRODGL��.DXVWLN�VRGD�ELODQ�UDILQDWVL\DODVK�
MDUD\RQLGD�NDURWLQRLGODUQLQJ�PD¶OXP�TLVPL�\XTRUL�
NRQVHQWUDWVL\DOL� LVKTRUODU� WD¶VLULGD� KRVLO� ERµOJDQ�
VRDSVWRN� ]DUUDFKDODULGD� TLVPDQ� VRUEVL\DODQDGL��
8ODUQLQJ� DVRVL\� TLVPL� WRµJµUL� WDQODQJDQ� TDWWLT�
VWUXNWXUDOL� DGVRUEHQWODU� \RUGDPLGD�
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DGVRUEHQWV�PRGLILHG�ZLWK�XUHD�VROXWLRQ@��8QLYHUVXP��7HNKQLFKHVNL\H�QDXNL�����������������,Q�5XVV����$YDLODEOH�DW��KWWS����XQLYHUVXP�FRP�
UX�WHFK�DUFKLYH�LWHP�������DFFHVHG������������� 

�� 6DELURY� %�7��� 1RPR]RY� 6�6�� .RPSOHNVQR\H� LVVOHGRYDQL\H� EHQWRQLWRY\NK� JOLQ� SHUVSHNWLYQ\NK� PHVWUR]KGHQL\� 8]EHNLVWDQD�
>&RPSUHKHQVLYH�VWXG\�RI�EHQWRQLWH�FOD\V�LQ�SURPLVLQJ�GHSRVLWV�RI�8]EHNLVWDQ@��8QLYHUVXP��7HNKQLFKHVNL\H�QDXNL����������������,Q�5XVV����
$YDLODEOH�DW��KWWSV����XQLYHUVXP�FRP�UX�WHFK�DUFKLYH�LWHP��������DFFHVHG������������� 

�� %R\MDQRY� ,�5���.XUDPED\HY�6K�5���%ROWD\HY�8�6���.XU\R]RY�=�5���$FKLORYD�6�6��%R\MDQRY�1�,�2SUHGHOHQL\H�RSWLPDO
Q\NK�UHMLPRY�DN�
WLYDWVLL�EHQWRQLWRY\NK�JOLQ�PHVWRUR]KGHQL\D�1DYEDNKRU�GO\D�RVYHWOHQL\D�UDVWLWHOQ\NK�PDVHO�>'HWHUPLQDWLRQ�RI�RSWLPDO�PRGHV�RI�DFWLYD�
WLRQ�RI�EHQWRQLWH�FOD\V�IURP�WKH�1DYEDNKRU�GHSRVLW�IRU�FODULILFDWLRQ�RI�YHJHWDEOH�RLOV@��0RORGR\�XFKHQL\��������������-���� 

�� 6HUND\HY� 4�3��� .XUDPED\HY� 6K�� 5��� %R\MDQRY� 1�,�� 2µ]EHNLVWRQ� EHQWRQLWOL� JLOODULGDQ� \RJµ-PR\� VDQRDWLGD� IR\GDODQLVK� LPNRQL\DWODULQL�
WDGTLT�HWLVK�>6WXG\LQJ�WKH�SRVVLELOLWLHV�RI�XVLQJ�EHQWRQLWH�FOD\V�RI�8]EHNLVWDQ�LQ�WKH�RLO� LQGXVWU\@��5HVHDUFK-DQG�HGXFDWLRQ��������������
���-���� 

ϲ͘ %R\MDQRY�1�,��� %R\MDQRY� ,�5��.KDPLGRYD�0��� 6HUND\HY�4�3�� 6WXG\LQJ� DGVRUSWLRQ� FKDUDFWHULVWLFV� RI� ³1DYEDKRU´� DONDOLQH� EHQWRQLWH� LQ�
EOHDFKLQJ� FRWWRQ�RLO��8QLYHUVXP��7HNKQLFKHVNL\H�QDXNL�� ��������������$YDLODEOH�DW��KWWSV����XQLYHUVXP�FRP�UX�WHFK�DUFKLYH�LWHP��������
'2,�����������8QL7HFK������������������ 

�� 6DOLKDQRYD�'�6��(VKPHWRY�,�'��(UJDVKHY�6�$��%XNKRURY�6�%��$J]DPKRGMDHY�$�$��&DUERQ�DGVRUEHQWV�IRU�FOHDQLQJ�RI�FRWWRQ�RLO��>0DWHLDOV�
,QWHU��&RQI��©,QWHUQDWLRQDO�6FLHQWLILF�5HYLHZ�RI� WKH�3UREOHPV�DQG�3URVSHFWV�RI�0RGHUQ�6FLHQFH�DQG�(GXFDWLRQª@��%RVWRQ��86$���������
���-���� 

�� 6DOLNKDQRYD�'�6���6RELURY�%�7���$J]DPNKRG]KD\HY�$�$��7HUPRDNWLYLURYDQQ\\H�JOLQLVW\\H�DGVRUEHQW\�GO\D�RWEHONL�NKORSNRY\NK�PDVHO�
>7KHUPDOO\�DFWLYDWHG�FOD\�DGVRUEHQWV�IRU�EOHDFKLQJ�FRWWRQVHHG�RLOV@��.KLPLFKHVND\D�SURP\VKOHQQRVW
������������������-���� 

�� 6DOLNKDQRYD� '�6��� 2FKLORY� )�(��� $FKLORYD�6�6��� 6DJGXOOD\HYD� '�6�� (NRORJLFKHVNL� EH]RSDVQ\\� VSRVRE� RFKLVWNL� NKORSNRYRJR� PDVOD� QD�
UD]UDERWDQQ\NK�NRPSR]LWVL\DNK�DGVRUEHQWRY�>$Q�HQYLURQPHQWDOO\�IULHQGO\�PHWKRG�IRU�SXULI\LQJ�FRWWRQVHHG�RLO�XVLQJ�GHYHORSHG�DGVRUEHQW�
FRPSRVLWLRQV@��<HYUD]L\VNL\�6R\X]�8FKHQ\NK�����������������-����'2,�����������(68�����-������������������ 

��� .RQRQHQNR�6�$��7HKQRORJLFKHVNLH�RVQRY\�PRGLILFLURYDQL\D�EHQWRQLWD�7DUDVRYVNRJR�PHVWRUR]KGHQL\D�GO\D�IRUPRYRFKQ\K�VPHVH\��'LVV��
NDQG�� WHNK�� QDXN� >7HFKQRORJLFDO� EDVLV� RI� WKH�PRGLILFDWLRQ�RI�EHQWRQLWH�7DUDVRYVNL\� ILHOG� IRU� IRUPLQJ�PL[WXUHV��3K'�GLVV�@��1RYRFKHU�
NDVVN������������ 

��� <XGLQ�$�$���9DUHQLNRY�$�6��,]PHQHQL\H�VWDWLFKHVNR\�VRUEWVLRQQR\�\HPNRVWL�JOLQ\�SRG�YR]GH\VWYL\HP�WHPSHUDWXU\�>&KDQJHV�LQ�WKH�VWDWLF�
VRUSWLRQ�FDSDFLW\�RI�FOD\�XQGHU�WKH�LQIOXHQFH�RI�WHPSHUDWXUH@��6KDJ�Y�QDXNX���������������-��� 

��� (O-0DOODK�1�0���+DVVRXED�+�0��.LQHWLF�DQG�7KHUPRG\QDPLF�6WXGLHV�IRU�WKH�5HPRYDO�RI�1LFNHO�,RQV�IURP�DQ�$TXHRXV�6ROXWLRQ�E\�$G�
VRUSWLRQ�7HFKQLTXH��-RXUQDO�RI�'LVSHUVLRQ�6FLHQFH�DQG�7HFKQRORJ\������������������-���� 

��� *HUDVLQ�9�$���.XUHQNRY�9�9��6RYPHVWQD\D�REUDERWND�EHQWRQLWRY�QHRUJDQLFKHVNLPL�SROLHOHNWUROLWDPL�L�NDWLRQQ\PL�SDY�GO\D�REOHJFKHQL\D�
HNVIROLDWVLL� RUJDQRJOLQ� >-RLQW� WUHDWPHQW� RI� EHQWRQLWHV� ZLWK� LQRUJDQLF� SRO\HOHFWURO\WHV� DQG� FDWLRQLF� VXUIDFWDQWV� LQ� RUGHU� WR� SURPRWH� RU�
JDQRFOD\�H[IROLDWLRQ@�,]Y��9\VVK��8FKHEQ��=DYHG��.KLP��.KLP��7HNKQRO������������������-����'2,����������LYNNW�������������� 

��� %HORXVRY�3�<H���3RNLG
NR�%�9���=DNXVLQ�6�9���.UXSVND\D�9�9��.ROLFKHVWYHQQ\\H�PHWRG\�RSUHGHOHQL\D�VRGHU]KDQL\D�PRQWPRULOORQLWD�Y�
EHQWRQLWRY\NK�JOLQDNK�>4XDQWLWDWLYH�PHWKRGV�IRU�GHWHUPLQLQJ�WKH�FRQWHQW�RI�PRQWPRULOORQLWH�LQ�EHQWRQLWH�FOD\V@��*HRUHVXUV\���������������
��–����'2,��KWWSV���GRL�RUJ����������JUV����������-��� 

��� 6WU\]KHQRN�$�$��6RYHUVKHQVWYRYDQL\H� WHNKQRORJLL� DGVRUEWVLRQQR\� UDILQDWVLL� UDVWLWHO
Q\NK�PDVHO��'LV�� NDQG�� WHNKQ�� QDXN� >,PSURYLQJ� WKH�
WHFKQRORJ\�RI�DGVRUSWLRQ�UHILQLQJ�RI�YHJHWDEOH�RLOV��3K�'��WHFK��VFLQ��GLVV�@��.UDVQRGDU������������ 

��� &KHNXQRYD� <H�0��� *HQHWLND� PHWDEROL]PD� NKORURILOORY� >*HQHWLFV� RI� FKORURSK\OO� PHWDEROLVP@�� /$3� /$0%(57� $FDGHPLF� 3XEOLVKLQJ�
*PE+�	�&R��.*��6DUEU�FNHQ��*HUPDQ\������������ 

��� 1LORYD� /�3�� .DURWLQRLG\� Y� UDVWLWHO
Q\NK� SLVKFKHY\NK� VLVWHPDNK� >&DURWHQRLGV� LQ� SODQW� IRRG� V\VWHPV@�� 9HVWQLN� <88U*8�� 6HUL\D��
3LVKFKHY\\H�L�ELRWHNKQRORJLL����������������-����'2,�����������IRRG������� 

��� )UDQNHO�(�1���+XDQJ�6KX-:HQ��5REHUW�$HVEDFK��$QWLR[LGDQW�$FWLYLW\�RI�*UHHQ�7HDV�LQ�'LIIHUHQW�/LSLG�6\VWHPV��-$2&6����������������
����-������ 

��� .LQJ� -�0��� 6YHGVHQ� /�.��� )HKW�:�5��� 1DUYHO� -�0���:KLWH� 3�-�� 2[LGDWLYH� DQG� IODYRU� VWDELOLW\� RI� RLO� IURP� OLSR[\JHQDVH-IUHH� VR\EHDQ��
-$2&6�������������������-����� 

��� /HH�(�&��DQG�0LQ�'�%��4XHQFKLQJ�0HFKDQLVPV�RI�^�-&DURWHQH�RQ�WKH�&KORURSK\OO-VHQVLWL]HG�3KRWRR[LGDWLRQ�RI�6R\EHDQ�2LO��-��)RRG�6FL��
��������������-����� 

��� 0DWVXVKLWD�6��DQG�7HUDR�,��6LQJOHW�2[\JHQ-,QLWLDWHG�3KRWRR[LGDWLRQ�RI�8QVDWXUDWHG�)DWW\�(VWHUV�DQG�,QJLELWRU\�(IIHFWV�DQG��-&DURWHQH��LQ�
³$QWLR[LGDWLRQ�LQ�)RRG�DQG�%LRORJLFDO�6\VWHPV´��1HZ�<RUN��3OHQXP�3UHVV����������-��� 

��� :DUQHU�.���.QRZOWRQ�6��)U\LQJ�4XDOLW\�DQG�2[LGDWLYH�6WDELOLW\�RI�+LJK-2OHLF�&RUQ�2LOV��-$2&6��������������������-����� 
��� &KXNKQR�$�6��6RUEWVL\D�LRQRY�+��L�2+–�QD�NKORURILOOH��YOL\DQL\H�S+�QD�XVWR\FKLYRVW
�YRGQ\NK�GLVSHUVL\�NKORURILOOD�>6RUSWLRQ�RI�+��DQG�

2+–�LRQV�RQ�FKORURSK\OO��WKH�HIIHFW�RI�S+�RQ�WKH�VWDELOLW\�RI�DTXHRXV�FKORURSK\OO�GLVSHUVLRQV@��%XWOHURYVNL\H�VRREVKFKHQL\D���������������
���-���� 

��� $UXW\XQ\DQ�1��6���.RUQHQD�<H��3��)RVIROLSLG\�UDVWLWHO
Q\NK�PDVHO��VRVWDY��VWUXNWXUD��VYR\VWYD��SROXFKHQL\H�L�SULPHQHQL\H�>3KRVSKROLSLGV�
RI�YHJHWDEOH�RLOV��FRPSRVLWLRQ��VWUXFWXUH��SURSHUWLHV��SUHSDUDWLRQ�DQG�DSSOLFDWLRQ@��0RVFRZ��$JURSURPL]GDW�3XEO������������� 

��� ,62�����������$QLPDO�DQG�YHJHWDEOH�IDWV�DQG�RLOV��'HWHUPLQDWLRQ�RI�PRLVWXUH�DQG�YRODWLOH�PDWWHU�FRQWHQW��0RVFRZ��6WDQGDUWLQIRUP�3XEO���
���������� 

��� ,62�����������$QLPDO�DQG�YHJHWDEOH�IDWV�DQG�RLOV��'HWHUPLQDWLRQ�RI�DFLG�YDOXH�DQG�DFLGLW\��0RVFRZ��6WDQGDUWLQIRUP�3XEO������������� 
��� ,62 ������������$QLPDO�DQG�YHJHWDEOH�IDWV�DQG�RLOV��'HWHUPLQDWLRQ�RI�/RYLERQG�FRORXU��0RVFRZ��6WDQGDUWLQIRUP�3XEO������������� 
��� ,62� ����-������$QLPDO� DQG� YHJHWDEOH� IDWV� DQG� RLOV�'HWHUPLQDWLRQ� RI� SHUR[LGH� YDOXH�� ,RGRPHWULF� �YLVXDO�� GHWHUPLQDWLRQ� E\� HQG�SRLQW��

0RVFRZ��6WDQGDUWLQIRUP�3XEO������������ 
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QDPXQDVLGDQ�PR\�PDVVDVLJD�QLVEDWDQ�����YD������
VDUIODE�RTODQJDQGD�PR\QLQJ�UDQJLQL�PRV�UDYLVKGD�
������YD������TL]LO�ELUO�JDFKD�SDVD\LVKLJD���SHUHNLV�
VRQLQL� ���� YD� ���� ���2�� PPRO�NJ� JD� NDPD\LVKLQL�
WD¶PLQODGL�� )DROODVKWLULOJDQ� JLOQLQJ� VDUIODQDGLJDQ�
PLTGRULQL� RVKLULOLVKL� NH\LQJL� ���-����� JDFKD�
RVKLULOLVKL� PR\� UDQJLQL� VH]LODUOL� Rµ]JDULVKLJD� ROLE�
NHOPDJDQ� ERµOVDGD�� SHUHNLV� VRQLQL� ���-���� ���2��
PPRO�NJ�JDFKD�NDPD\WLUJDQL�DQLTODQGL�� 

3D[WD� PR\L� QDPXQDODULQL� ���� VXOIDW�
NLVORWDVLGD� IDROODVKWLULOJDQ� JLOODU� ELODQ� RTODVK�
QDWLMDODUL� [ORULG� NLVORWDVLGD� IDROODVKWLULOJDQ�
JLOODUQLNLJD� Rµ[VKDVK� QDWLMD� EHUGL�� -XPODGDQ�� EX�
JLOGDQ� PR\� PDVVDVLJD� QLVEDWDQ� ����� VDUIODE�
RTODQJDQ�PR\QLQJ� UDQJLQL� ������ TL]LO� ELUO�� JDFKD�
SDVD\LVKL�� NLVORWD� VRQL� Rµ]JDUPDJDQL� YD� SHUHNLV�
VRQL��������Ɉ��PPRO�NJ�JDFKD�NDPD\JDQL�NX]DWLOGL��
2TORYFKL� NRPSRQHQW� PLTGRULQL� ���-����� JDFKD�
RVKLULOLVKL� PR\� UDQJLQL� ������ YD� ����� TL]LO� ELUO��
JDFKD� SDVD\LVKLQL� WD¶PLQODGL�� 6DUIODQDGLJDQ� JLO�
PLTGRULQL�PR\�PDVVDVLJD�QLVEDWDQ����-�����JDFKD�
RVKLULOLVKL� PR\QLQJ� UDQJLQL� VH]LODUOL� NDPD\LVKLJD�
ROLE� NHOPDVDGD�� NLVORWD� VRQLQL� ����� PJ� .2+�J�
JDFKD�� SHUHNLV� VRQLQL� ���� ���Ɉ�� PPRO�NJ� JDFKD�
SDVD\LVKLQL�WD¶PLQODGL� 

 
;XORVD 
1DYEDKRU�NRQL�EHQWRQLWLQL� IDROODVKWLULVKGD�

����NRQVHQWUDWVL\DJDFKD�ERµOJDQ�[ORULG� YD� VXOIDW�
NLVORWDODUL�ELODQ�LVKORY�EHULVK�JLO�]DUUDFKDODULQLQQJ�
QLVEL\� \X]DVL� RVKLVKLJD�� ���� YD� XQGDQ� \XTRUL�
NRQVHQWUDWVL\DOL� NLVORWD� ELODQ� LVKORY� EHULVK� HVD�
NLVORWDQLQJ� QDIDTDW� PHWDOO� RNVLODULQL� FKLTDULE�
\XERULVKL�� EDONL� JLOQLQJ� VWUXNWXUDVLQL� KDP�
EX]LOLVKLJD� ROLE� NHODGL�� 1DWLMDGD�� JLOGD� NUHPQL\�
RNVLGLQLQJ� XOXVKL� NRµSD\LE�� VWUXNWXUD� EX]LOLVKL�
KLVRELJD� DGVRUEVLRQ� \X]D� NDPD\LE� ERVKOD\GL��
,VKORY� EHULOJDQ� JLOODUQL� PLQHURORJLN� WDKOLOL� EX�
ILNULPL]QL�WRµOLT�LVERWODGL�� 

6XOIDW� NLVORWDVLQLQJ� ���� NRQVHQWUDWVL\DOL�
HULWPDVL� ELODQ� IDROODVKWLULOJDQ� JLOQL� TRµOODQLVKL�
SD[WD� PR\LQL� RTODVK� MDUD\RQLGD� UDQJL� ��-����
JDFKD� SDVD\LVKL� ELODQ� ELUJD� NLVORWD� YD� SHUHNLV�
VRQODULQL� VH]LODUOL� NDPD\LVKLJD� ROLE� NHODGL��
2µ[VKDVK� QDWLMDODU� NXQJDERTDU� PR\LQL� RTODVK�
MDUD\RQLGD�KDP�NX]DWLODGL��*LO�PLTGRULQL����-�����
JDFKD� RVKLULOLVKL� RTODVK� VDPDUDGRUOLJLQL� PRV�
UDYLVKGD� ���� GDQ� ���� JDFKD� RVKLVKLQL�� NLVORWD�
VRQLQL� �����PJ�.2+�J� JDFKD�� SHUHNLV� VRQLQL� ����
���Ɉ��PPRO�NJ�JDFKD�NDPD\LVKLQL�WD¶PLQOD\GL� 

7DMULEDODUGD� IR\GDODQLOJDQ� LNNDOD� NLVORWD�
KDP�GH\DUOL�ELU�[LO�WD¶VLUJD�HJDOLJL��OHNLQ��HNRORJLN�
YD�WH[QRJHQ�MLKDWGDQ�[ORULG�NLVORWD�VXOIDW�NLVORWDJD�
QLVEDWDQ� ]DUDUOLURT� HNDQOLJLGDQ� NHOLE� FKLTLE�� ����
NRQVHQWUDWVL\DOL� VXOIDW� NLVORWDVLGD� IDROOODVKWLULOJDQ�
JLOODUGDQ�IR\GDODQLVK�PDTVDGJD�PXYRILT� 

�� 
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�� 1LNLWLQD�1�9��)L]LNR-NKLPLFKHVNL\H�VYR\VWYD�VRUEHQWRY�QD�RVQRYH�SULURGQRJR�EHQWRQLWD��PRGLILWVLURYDQQRJR�SROLJLGURNVRNDWLRQDPL�PHWDO�
ORY��'LVV��NDQG��NKLP��QDXN�>3K\VLFDO-FKHPLFDO�SURSHUWLHV�RI�VRUEHQWV�EDVHG�RQ�QDWXUDO�EHQWRQLWH�PRGLILHG�ZLWK�PHWDO�SRO\K\GUR[RFDWLRQV��
3K'�GLVV�@��6DUDWRY������������ 

�� $NKPHGRY�$�1���$EGXUDNKLPRY�6�$���$]LPRY�<X�.K��%HQWRQLWRY\\H� DGVRUEHQW\�PRGLILWVLURYDQQ\\H� UDVWYRURP�NDUEDPLGD� >%HQWRQLWH�

�-UDVP��.LVORWDOL�IDROODVKWLULOJDQ�JLOODUQL�SD[WD�PR\L�SHUHNLV�
VRQLJD�WD¶VLUL� 

�-UDVP��.LVORWDOL�IDROODVKWLULOJDQ�JLOODUQL�NXQJDERJDU�PR\L�
SHUHNLV�VRQLJD�WD¶VLUL� 
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DGVRUEVL\DODQLVKL�PXPNLQ�>��@� 
%XJXQJL� NXQGD� TDWWLT� VWUXNWXUDOL� RTORYFKL�

WRSURTODU� UHVSXEOLNDPL]JD� DVRVDQ� FKHW� HOGDQ�
LPSRUW� TLOLQDGL� YD� PLTGRUL� \LOLJD� ����� W� JDFKD�
HWDGL��0DKDOOL\�EHQWRQLWODUQL�IDROODVKWLULVK�ER
\LFKD�
NR
SJLQD� WDGTLTRWODU� ROLE� EHULOD\RWJDQLJD�
TDUDPDVGDQ�� \RJ
-PR\� PDKVXORWODULQL� RTODVKGD�
VDPDUDOL� WH[QRORJL\DODU� LVKODE� FKLTDULVKGD� R
]�
R
UQLQL� WRSPD\DSWL�� %X� ERUDGD� VDQRDWGD� TR
OODVK�
PXPNLQ�ER
OJDQ�WH[QRORJL\DODUQL� LVKODE�FKLTLVKGD��
DYYDOR�� R
VLPOLN� PR\ODULQLQJ� WDUNLELGDJL� KDPURK�
PRGGDODU�� MXPODGDQ�� [ORURILOODU�� IRVIROLSLGODU� YD�
NDURWLQRLGODUQLQJ� [XVXVL\DWODULGDQ� NHOLE� FKLTLE�
\RQGDVKLVK� PDTVDGJD� PXYRILT�� 0DKDOOL\�
EHQWRQLWODUQL� VDPDUDOL� IDROODVKWLULVK� RUTDOL�
UHVSXEOLNDPL]JD� ���� POQ� GROODUGDQ� RUWLT� PDEODJ
�
KLVRELJD� LPSRUW� TLOLQD\RWJDQ� \RUGDPFKL�
PDWHULDOODUQL� R
]LPL]GD� LVKODE� FKLTDULVK� RUTDOL�
GLYHUVLILNDVL\DODVK� LPNRQLQL� EHUDGL� YD� R
VLPOLN�
PR\ODULQLQJ�WDQQDU[LQL�SDVD\LVKLJD�ROLE�NHODGL� 

2OLE� ERUJDQ� GDVWODENL� WDGTLTRWODULPL]�
QDWLMDVLGDQ� NHOLE� FKLTLE� >��� �@� UDQJ� EHUXYFKL�
PRGGDODUQLQJ� R
OFKDPODULQL� LQREDWJD� ROJDQ� KROGD��
ROLQDGLJDQ� DGVRUEHQWQLQJ� R
OFKDPODULQL� KDPURK�
PRGGDODUQL� QDIDTDW� LRQ� ERJ
ODQLVK�� EDONL�
VRUEWVL\DODVK� KLVRELJD� WD
VLU� HWXYFKL� VUXNWXUDVLQL�
ROLVKJD�DORKLGD�H
WLERU�TDUDWLOGL� 

<XTRULGDJLODUGDQ� NHOLE� FKLTLE��
WDGTLTRWODUQLQJ� PDTVDGL� 1DYEDKRU� NRQL�
EHQWRQLWODULQL� R
VLPOLN� PR\ODULQL� RTODVK� XFKXQ�
VDPDUDOL� WDUNLELQL� ROLVKGD� NLVORWDOL� LVKORY�
EHULVKQLQJ� UDQJ� EHUXYFKL� PRGGDODUQLQJ�
[XVXVL\DWODUL� YD� R
OFKDPODULGDQ� NHOLE� FKLTTDQ�
KROGDJL�RSWLPDO�WDUNLELQL�\DUDWLVKGDQ�LERUDW� 

 
7DGTLTRW�XVXOODUL 
1DYEDKRU� NRQL� WDELL\� NDOVL\OL� EHQWRQLWL�

ODERUDERWRUL\D� VKDURLWLGD� IDROODVKWLULOGL�� %XQLQJ�
XFKXQ� NLVORWDOL� LVKORY� EHULVK� DPDOJD� RVKLULOGL��
,VKORY�EHULVK�XFKXQ�VXOIDW�YD�[ORULG�NLVORWDODULQLQJ�
��� ���� ��� YD� ���� NRQVHQWUDWVL\DOL� HULWPDODUL�
LVKODWLOGL�� ,VKORY� EHULVKGD� JLO� YD� NLVORWDOL� HULWPDQ�
LQJ�QLVEDWL�������ER¶OJDQ�JLGURPRGXO�WDQODQGL�� 

7DMULEDODUGD�����J�GDQ�EHQWRQLW�QDPXQDODUL�
WRUWLE� ROLQGL�� 8QL� KDMPL� ���� PO� ERµOJDQ� WHUPLN�
EDUGRVKOL� VWDNDQJD� ROGLQGDQ� WD\\RUODQJDQ� NLVORWD�
HULWPDVL� ELODQ� DUDODVKWLULE�� EHOJLODQJDQ� KDURUDW��
\D¶QL� �����ႏ� KDRURUDWGD� ���� PLQXW� GDYRPLGD�
MDGDO� DUDODVKWLUJDQ� KROGD� NLVORWDOL� LVKORY� EHULOGL��
)DROODVKWLULVK� MDUD\RQL� R[LULGD� DUDODVKPDQL�
%\X[QHU� YRURQNDVLGD� ILOWUODQLE�� FKRµNPDQLQJ� S+�
PXKLWL� �-�� RUDOLJ¶LGD� ER¶OJXQFKD� GLVWLOODQJDQ� VXY�

ELODQ� \XYLOGL�� S+� PXKLWL� PH\RUODVKWLULOJDQ�
FKRµNPDQL���VRDW�GDYRPLGD����-����ႏ�KDURUDWGD�
TXULWLOLE��VKDUOL�WHJLUPRQGD����PNP�HODNGDQ�RµWLVK�
GDUDMDVL� ���� JD� \HWJXQFKD�PD\GDODQGL�� 6RµQJUD��
QDPXQDODUQL� IL]LN-NLP\RYL\� WDKOLOODUL� DPDOJD�
RVKLULOGL� 

)DROODVKWLULOJDQ� QDPXQDODU�
NRµUVDWJLFKODULQL� VROLVKWLULVK� XFKXQ� QD]RUDW�
QDPXQDVL� VLIDWLGD� 3RNLVWRQGD� LVKODE� FKLTDULOJDQ�
6XSHU-))�IDROODVKWLULOJDQ�JLOLGDQ�IR\GDODQLOGL� 

2OLQJDQ�QDPXQDODUQLQJ�QLVEL\�\X]DVLQL�YD�
JµRYDNOLNODU� RµOFKDPLQL� DQLTODVK� XFKXQ� *HPLQL�
9,,�� 0LFURPHULWLFV� YD� 4XDQWDFKURPH��
$6L4ZLQ�� YHUVLRQ� ������ 4XDQWDFKURPH�
,QVWUXPHQWV�XVNXQDODULGD�%(7��%UXQDXHU-(PPHW-
7HOOHU�� XVXOLGDQ� IR\GDODQLOGL�� %(7� XVXOLGD�
PRGGDODUQLQJ� QLVEL\� \X]DVLQL� DQLTODVK� EXJXQJL�
NXQGD� HQJ� NRµS� TRµOODQDGLJDQ� XVXO� ERµOLE�� EXQGD�
DGVRUEHQWQLQJ� GRLPL\� KDURUDWGD�� ɪ�ɪ�� ERVLPJD�
ERJµOLT� UDYLVKGDJL� DGVRUEVL\D� GDUDMDVLQL�
HNVSHULPHQWDO� DQLTODVK�� \D¶QL� DGVRUEVL\D�
L]RWHUPDODULQL� KLVREODVK� RUTDOL� DPDOJD� RVKLULODGL��
%X� XVXOGD� QLVEL\� \X]DQL� KLVREODVK� XFKXQ�
PRQRPROHNXODU� TDWODP� YD� DGVRUEVL\DODQJDQ� JD]�
PROHNXODVLQLQJ�NRµQGDODQJ�NHVLP�\X]DVL�LQREDWJD�
ROLQDGL�� 1LVEL\� ERVLP� ɪ�ɪ��  � ����-����� JDFKD�
ERµOJDQGD� XVXOQLQJ� DQLTOLN� GDUDMDVL� ��-���� QL�
WDVKNLO�HWDGL� 

2OLQJDQ� JLOODUGD� RTODVK� XFKXQ� �-MDGYDOGD�
NHOWLULOJDQ� SD[WD� YD� NXQJDERTDU� PR\ODUL� QDPX�
QDODULGDQ�IR\GDODQLOGL� 

0R\QLQJ�QDPOLJLQL�,62����������
ERµ\LFKD�WRUWLVK�XVXOLGD�DQLTODQGL�>��@� 

.LVORWD�VRQL�,62����������ERµ\LFKD�
WLWUODVK�XVXOLGD�DQLTODQGL�>��@� 

3D[WD�PR\LQLQJ�UDQJL�/RYLERQG��0RGHO�(��
WLQWRPHWULGD� ����� VP� TDOLQOLNGDJL� N\XYHWDGD�
GRLPL\� ��� VDU�ELUO�� ERµ\LFKD� TL]LO� ELUOLNODUGD��
NXQJDERTDU�PR\LQLQJ�UDQJL�PJ�-�VKNDOD�ER¶\LFKD��
RµOFKDQGL�>��@� 

3HUHNLV�VRQL�,62�����-�����ERµ\LFKD�
\RGRPHWULN�WLWUODVK�XVXOLGD�DQLTODQGL�>��@� 

7DGTLT�HWLOD\RWJDQ�QDPXQDODUQLQJ�
JUDQXORPHWULN�WDUNLEL��PDJQL\��NDOVL\��QDWUL\�YD�
NDOL\�DOPDVKLQXYFKL�LRQODULQL�*267������-���GD�
NHOWLULOJDQ�WDUWLEGD�DQLTODQGL� 

 
1DWLMDODU�YD�PXKRNDPD 
1DYEDKRU� NRQLGDQ� ROLQJDQ� LVKTRUL\-\HU�

EHQWRQLWL� IDROODVKWLULVK� XFKXQ� WDQODE� ROLQGL� YD��
GDVWODENL�L]ODQLVK�QDWLMDODULGDQ�NHOLE�FKLTLE��[ORULG�
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YD� VXOIDW� NLVORWDODULQLQJ� ��� GDQ� ���� JDFKD�
NRQVHQWUDWVL\DOL� HULWPDODULGD� LVKORY� EHULVK� ELODQ�
IDROODVKWLULOJDQ�JLO�QDPXQDODUL�ROLQGL�� 

<XTRULGDJL� VKDURLWGD� IDROODVKWLULOJDQ�
JLOODUQL�VRUEVL\D� L]RWHUPDODUL�ROLQLE��%ȿ7�XVXOLGD�
WDKOLO� TLOLQGL�� 7DKOLOODUGD� LVKORY� EHULOPDJDQ�
EHQWRQLW� �$�������+&O�ELODQ�IDROODVKWLULOJDQ� �%���
����+�62�� ELODQ� IDROODVKWLULOJDQ� �&�� YD� QD]RUDW�
XFKXQ�ROLQJDQ�3RNLVWRQQLQJ�6XSHU�))��)��JLOODULQL�
$]RW�PXKLWLGDJL�VRUEVL\D�YD�GHVRUEVL\D�GLDJUDP-
PDODUL�ROLQGL��1DWLMDODU��-UDVPGD�NHOWLULOJDQ�� 

�-UDVPGDQ� NRµULQLE� WXUJDQLGHN��
IDROODVKWLULOPDJDQ��$�QDPXQD��JLOQLQJ�DGVRUEVLRQ�
VLJµLPL� ��� VP��J� ERµOJDQ� ERµOVD�� +&O� QLQJ� ����
NRQVHQWUDWVL\DOL� HULWPDVL� ELODQ� IDROODVKWLULOJDQ� �%�
QDPXQD�� JLOQLQJ� DGVRUEVLRQ� VLJµLPL� ��-��� VP��J�
JDFKD�� [XGGL� VKXQGD\� NRQVHQWUDWVL\DOL� +�62��
HULWPDVL�ELODQ�LVKORY�EHULOJDQ��&�QDPXQD��JLOQLQJ�
DGVRUEVLRQ� VLJµLPL� ���� VP��J� JDFKD� RVKLVKLJD�
HULVKLOGL�� 

�-UDVPGD� [XGGL� VKX� QDPXQDODUQL� +&O� YD�
+�62�� NLVORWDODUQLQJ� ���� NRQVHQWUDWVL\DOL�
HULWPDODUL�ELODQ�LVKORY�EHULVK�QDWLMDODUL�NHOWLULOJDQ���
-UDVPGDQ� NRµULQLE� WXUJDQLGHN�� 1DYEDKRU� NRQL�
EHQWRQLWLJD� ���� NRQVHQWUDWVL\DOL� [ORULG� YD� VXOIDW�
NLVORWDODUL� ELODQ� LVKORY� EHULOLVKL� JLOQLQJ� DGVRUEVLRQ�
VLJµLPLQL� ���� NRQVHQWUDWVL\DOL� HULWPDJD� QLVEDWDQ�
SDVD\LVKLJD� ROLE� NHOGL�� -XPODGDQ�+&O� ELODQ� LVKORY�
EHULOJDQ��'�QDPXQD��JLOQLQJ�DGVRUEVLRQ�VLJµLPL����
VP��J� JDFKD�� +�62�� ELODQ� LVKORY� EHULOJDQ� �(�
QDPXQD�� JLOQLQJ� DGVRUEVLRQ� VLJµLPL� HVD� ��� VP��J�
JDFKD�SDVD\GL� 

$GVRUEVLRQ� VLJµLPQLQJ� SDVD\LVKLJD� WD¶VLU�
HWJDQ� NRµUVDWJLFKODUQL� DQLTODVK� PDTVDGLGD�
QDWLMDODUQL�%(7�YD�/DQJPXLU�XVXOLGD� WDKOLO�TLOLQLE��
JLO�QDPXQDODUL�\X]DVLQLQJ�XPXPL\�PD\GRQL��PLNUR�
YD� PH]RJµRYDNOLNODU� QLVEL\� \X]DVL�� JµRYDNO-
LNODUQLQJ� XPXPL\� KDMPL��PLNURJµRYDNOLNODU� KDMPL��
VKXQLQJGHN� DGVRUEVLRQ� JµRYDNOLNODUQLQJ� RµUWDFKD�
RµOFKDPL� NDEL� NRµUVDWJLFKODU� KLVREODE� FKLTLOGL��

�-UDVP��,VKORY�EHULOPDJDQ��$�������NRQVHQWUDWVL\DOL�+&O��%��YD�+�62���&���ELODQ�IDROODVKWLULOJDQ��KDPGD�6XSHU�))��)��JLOODULQLQJ�$]RW�
PXKLWLGDJL�DGVRUEVL\D-GHVRUEVL\D�L]RWHUPDODUL�� 
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-DGYDOGD� NHOWLULOJDQ� PD¶OXPRWODUGDQ�
NRµULQDGLNL�� SD[WD� PR\L� QDPXQDODULQL� ����
NRQVHQWUDWVL\DOL� [ORULG� NLVORWDVL� ELODQ�
IDROODVKWLULOJDQ� JLOGDQ� PR\� PDVVDVLJD� QLVEDWDQ�

����� VDUIODE� RTODQJDQGD� PR\QLQJ� UDQJLQL� ������
TL]LO�ELUO�GDQ�������TL]LO��ELUO�JDFKD�SDVD\LVKL�ELODQ�
ELUJD��NLVORWD�VRQL�����PJ�.2+�J��SHUHNLV�VRQL�����
���2�� PPRO�NJ� JDFKD� NDPD\JDQ�� ;XGGL� VKX� JLO�
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�-MDGYDO 
�)DROODVKWLULOJDQ�JLOODUQLQJ�SD[WD�PR\LQL�RTODVK�VDPDUDGRUOLJL 

2TODQJDQ�PR\QLQJ�NRµUVDWJLFKODUL 
6DIODQJDQ�JLO�PLTGRUL��PR\�PDVVDVLJD�QLVEDWDQ�� 

��� ��� ��� ��� ��� ��� 
����NRQVHQWUDWVL\DOL��+&O�ELODQ�IDROODVKWLULOJDQ�JLOGD�RTODQJDQGD 

5DQJL�
 ����� ����� ���� ���� ���� ���� 

.LVORWD�VRQL��PJ�.2+�J ���� ���� ���� ���� ���� ���� 

2TODVK�VDPDUGRUOLJL��� �� �� �� �� �� �� 

����NRQVHQWUDWVL\DOL��+�62��ELODQ�IDROODVKWLULOJDQ�JLOGD�RTODQJDQGD 
5DQJL�
 ����� ����� ���� ���� ���� ���� 

.LVORWD�VRQL��PJ�.2+�J ���� ���� ���� ���� ���� ���� 

2TODVK�VDPDUGRUOLJL��� �� ���� �� �� �� �� 

1D]RUDW��6XSHU�))�RTORYFKL�JLOL�ELODQ�RTODQJDQGD 
5DQJL�
 

����� ���� ���� ���� ���� ���� 

.LVORWD�VRQL��PJ�.2+�J 
���� ���� ���� ���� ���� ���� 

2TODVK�VDPDUGRUOLJL��� �� �� �� �� �� �� 


-� SD[WD�PR\LQLQJ� UDQJL� TL]LO� ELUO��� /RYLERQG� ERµ\LFKD� ����� VP� TDOLQOLNGDJL� N\XYHWDGD� GRLPL\� ��� VDULT� �NRµN�� ELUO�GD��
NXQJDERTDU�PR\LQLQJ�UDQJL�<RG�VKNDODVLGD�DQLTODQJDQ� 

�-MDGYDO 
�)DROODVKWLULOJDQ�JLOODUQLQJ�NXQJDERTDU�PR\LQL�RTODVK�VDPDUDGRUOLJL 

2TODQJDQ�PR\QLQJ�NRµUVDWJLFKODUL 
6DIODQJDQ�JLO�PLTGRUL��PR\�PDVVDVLJD�QLVEDWDQ�� 

��� ��� ��� ��� ��� ��� 

����NRQVHQWUDWVL\DOL��+&O�ELODQ�IDROODVKWLULOJDQ�JLOGD�RTODQJDQGD 

5DQJL�
 �� �� � � � � 

.LVORWD�VRQL��PJ�.2+�J ���� ���� ���� ���� ���� ���� 

2TODVK�VDPDUGRUOLJL��� �� �� �� �� �� �� 

����NRQVHQWUDWVL\DOL��+�62��ELODQ�IDROODVKWLULOJDQ�JLOGD�RTODQJDQGD 

5DQJL�
 �� � � � � � 

.LVORWD�VRQL��PJ�.2+�J ���� ���� ���� ���� ���� ���� 

2TODVK�VDPDUGRUOLJL��� �� �� �� �� �� �� 

1D]RUDW��6XSHU�))�RTORYFKL�JLOL�ELODQ�RTODQJDQGD 

5DQJL�
 �� �� � � � � 

.LVORWD�VRQL��PJ�.2+�J ���� ���� ���� ���� ���� ���� 

2TODVK�VDPDUGRUOLJL��� �� �� �� �� �� �� 


-�NXQJDERTDU�PR\LQLQJ�UDQJL�<RG�VKNDODVLGD�DQLTODQJDQ� 
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))� JLOODULQLQJ� NLP\RYL\� WDUNLEL� �-MDGYDOGD�
NHOWLULOJDQ�� 

�-MDGYDOGDQ�NRµULQLE�WXUJDQLGHN��1DYEDKRU�
EHQWRQLWLQL�+&O�QLQJ����� OL� HULWPDVL� ELODQ� LVKORY�
EHULVK� QDWLMDVLGD� XQLQJ� WDUNLELGDJL� 6L2�� PLTGRUL�
������� GDQ� ������� JDFKD� �QDPXQD� $��� +�62��
QLQJ� ���� OL� HULWPDVL� ELODQ� LVKORY� EHULOJDQGD� HVD�
������� JDFKD� RVKLVKL� NX]DWLOGL� �QDPXQD� %���
.LVORWD� ELODQ� LVKORY� EHULVK� WHPLU� YD� DO\XPLQL\QL�
JLOGDQ� PDMEXUL\� \XYLOLVKLQL� WD¶PLQOD\GL��
6RUEHQWODUQLQJ� NLVORWDOL� IDROODVKXYLQLQJ� EX�
MDUD\RQL� ERJ¶ODQJDQ� JLGURNVLO� LRQODULQLQJ� NR¶S�
TLVPLQL� VLOLNDW� SDQMDUDGDQ� ROLE� WDVKODVK� KLVRELJD�
WR¶\LQPDJDQ� YDOHQWOLN� ERJ¶ODQLVKODULQLQJ�
VKDNOODQLVKL�YD�PHWDOODUQL�HUWPDJD�R¶WLVKL�KLVRELJD�
XPXPL\� \X]D� RUWDGL�� )DROODVKWLULVK� MDUD\RQLGD�
PRQWPRULOORQLW� NULVWDO� SDQMDUDGD� TD\WD� WX]LOLVK�
�ROLE� WDVKODVK�� VRGLU� ER¶OLVKL� YD� EXQLQJ� QDWLMDVLGD�
NDWWD�ER¶VKOLTODU�KRVLO�ER¶OLVKL��X�\HUGD�MR\ODVKJDQ�
DWRP� \RNL� LRQODU� WR¶\LQPDJDQ� IRUPDJD� R¶WLVKL�
KLVRELJD� ERVKTD� DWRP� \RNL� LRQODUQL� ERJ¶ODE� ROLVK�
\DQL�DGVRUEVL\DODVKJD�PR\LOOLN�SD\GR�ER¶ODGL�� 

<XTRUL�NRQVHQWUDWVL\DOL�HULWPD�ELODQ�LVKORY�
EHULVKGD� KDP� PHWDOO� RNVLGODULQL� NDPD\LVK�
NX]DWLOGL�� ELURT� XPXPL\� \X]DQL� RVKLULVKJD� LPNRQ�
EHUPDGL� DNVLQFKD� HULWPD� NRQVHQWUDWVL\DVLQL�
JDOGDJL� RUWLVKL� ELODQ� QLVEL\� \X]DQL� NDPD\LVKL�
NX]DWLOGL��EX�HULWPD�NRQVHQWUDWVL\DVL�RVKJDQL�VD\LQ�
DOPDVKLQDGLJDQ�+��YD�$O��� LRQODUL�PRQWPRULOORQLW�
VWUXNWXUDVLGDJL� NHVNLQ� R¶]JDULVKODU� WXID\OL�
NDPD\DGL�� EX� IDRO� PDUND]ODULQLQJ� \R¶T� TLOLQLVKL�

KDPGD� NULVWDOO� VWUXNWXUDQL� EX]LOLVKL� ELODQ�
L]RKODQDGL� 

.H\LQJL� L]ODQLVKODUGD� [ORULG� YD� VXOIDW�
NLVORWDODULQLQJ� ���� NRQVHQWUDWVL\DOL� HULWPDODUL�
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