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1RGLUEHN�,��%2<-$129���ER\MDQRY�QRGLUEHN#PDLO�UX� 
ɄDPDU�3��6(5.$<(9���VHUND\HY#PDLO�UX� 
�8UJDQFK�6WDWH�8QLYHUVLW\��8UJHQFK��8]EHNLVWDQ 
�7DVKNHQW�,QVWLWXWH�RI�&KHPLFDO�7HFKQRORJ\��7DVKNHQW��8]EHNLVWDQ 
� 

7KH�QDWXUH�DQG�VWUXFWXUH�RI�WKH�FRORULQJ�VXEVWDQFHV�RI�YHJHWDEOH�RLOV�GLIIHU�IURP�HDFK�RWKHU��GXH�WR�WKH�PDQLIHVWDWLRQ�RI�D�FHUWDLQ�
GHJUHH�RI� SRODUL]DWLRQ��ZKLFK�DOORZV� WKH�XVH�RI�SRODU�DGVRUEHQWV�ZLWK�KLJK� VHOHFWLYLW\�DQG�DFWLYLW\� GXULQJ�EOHDFKLQJ��7KH�SXUSRVH�RI� WKH�
UHVHDUFK�SUHVHQWHG� LQ� WKH�DUWLFOH� LV� WR� LQFUHDVH� WKH�DGVRUSWLRQ�SURSHUWLHV�RI�FOD\V�E\�FUHDWLQJ�D�FHUWDLQ�SRUH�VL]H� LQ�DFFRUGDQFH�ZLWK� WKH�
SK\VLFDO�GLPHQVLRQV�RI�WKH�H[WUDFWHG�VXEVWDQFHV��,Q�WKH�FRXUVH�RI�WKH�UHVHDUFK��FRPSRVLWH�FRPSRVLWLRQV�ZHUH�REWDLQHG��WKH�PRVW�HIIHFWLYH�RI�
ZKLFK�LV�WKH�UDWLR�RI�DONDOLQH�HDUWK�EHQWRQLWH�DQG�RSRNRLG�FOD\��������,W�ZDV�IRXQG�WKDW�WKH�FRQWHQW�RI�RSRNRLG�FOD\�LQ�WKH�FRPSRVLWLRQ�OHDGV�
WR�D�GHFUHDVH�LQ�EOXH�XQLWV�ZKHQ�FRPSRVLWH�FOD\�LV�DGGHG�LQ�DQ�DPRXQW�RI������E\�ZHLJKW�RI�FRWWRQVHHG�RLO��QDPHO\��ZLWK�DQ�LQLWLDO�FKURPD�
WLFLW\�RI����UHG�DQG���EOXH�XQLWV��D�GHFUHDVH�WR���UHG�XQLWV�LV�DFKLHYHG�� 

 
.H\ZRUGV��1DYEDKRU�GHSRVLW��EHQWRQLWH��RSRNRLG�FOD\��FRPSRVLWH�FRPSRVLWLRQ��YHJHWDEOH�RLOV��FRORULQJ�DJHQWV��EOHDFKLQJ� 

ɗɎɎȿɄɌɂȼɇɈɋɌɖ�ɈɌȻȿɅɂȼȺɇɂə�ɊȺɋɌɂɌȿɅɖɇɕɏ�ɆȺɋȿɅ� 
ɄɈɆɉɈɁɂɐȿɃ�ȻȿɇɌɈɇɇɂɌɈȼɕɏ�ɂ�ɈɉɈɄɈȼɂȾɇɕɏ�ȽɅɂɇ 
 
ɇɨɞɢɪɛɟɤ�ɂ��ȻɈɃɀȺɇɈȼ���ER\MDQRY�QRGLUEHN#PDLO�UX�� 
Ʉɚɦɚɪ�ɉ��ɋȿɊɄȺȿȼ���VHUND\HY#PDLO�UX� 
�ɍɪɝɟɧɱɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɪɝɟɧɱ��ɍɡɛɟɤɢɫɬɚɧ 
�Ɍɚɲɤɟɧɬɫɤɢɣ�ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ 

 
ɉɪɢɪɨɞɚ�ɢ�ɫɬɪɭɤɬɭɪɚ�ɤɪɚɫɹɳɢɯ�ɜɟɳɟɫɬɜ�ɪɚɫɬɢɬɟɥɶɧɵɯ�ɦɚɫɟɥ�ɨɬɥɢɱɚɸɬɫɹ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ��ɜɫɥɟɞɫɬɜɢɟ�ɩɪɨɹɜɥɟɧɢɹ�ɜ�ɨɩɪɟ�

ɞɟɥɟɧɧɨɣ� ɫɬɟɩɟɧɢ�ɩɨɥɹɪɢɡɚɰɢɢ�� ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɩɪɢɦɟɧɹɬɶ�ɩɪɢ�ɨɬɛɟɥɢɜɚɧɢɢ�ɩɨɥɹɪɧɵɟ�ɚɞɫɨɪɛɟɧɬɵ��ɨɛɥɚɞɚɸɳɢɟ� ɜɵɫɨɤɨɣ� ɫɟɥɟɤ�
ɬɢɜɧɨɫɬɶɸ�ɢ�ɚɤɬɢɜɧɨɫɬɶɸ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɜ�ɫɬɚɬɶɟ��ɫɨɫɬɨɢɬ�ɜ�ɭɜɟɥɢɱɟɧɢɢ�ɚɞɫɨɪɛɰɢɨɧɧɵɯ�ɫɜɨɣɫɬɜ�ɝɥɢɧ�ɡɚ�
ɫɱɟɬ�ɫɨɡɞɚɧɢɹ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɪɚɡɦɟɪɚ�ɩɨɪ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɮɢɡɢɱɟɫɤɢɦɢ�ɪɚɡɦɟɪɚɦɢ�ɢɡɜɥɟɤɚɟɦɵɯ�ɜɟɳɟɫɬɜ��ȼ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɤɨɦɩɨɡɢɬɧɵɟ�ɫɨɫɬɚɜɵ��ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɦ�ɢɡ�ɤɨɬɨɪɵɯ�ɹɜɥɹɟɬɫɹ�ɫɨɨɬɧɨɳɟɧɢɟ�ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɨɝɨ�ɛɟɧɬɨɧɢɬɚ�
ɢ�ɨɩɨɤɨɜɢɞɧɨɣ�ɝɥɢɧɵ��������ȼɵɹɜɥɟɧɨ��ɱɬɨ�ɫɨɞɟɪɠɚɧɢɟ�ɨɩɨɤɨɜɢɞɧɨɣ�ɝɥɢɧɵ��ɜ�ɤɨɦɩɨɡɢɰɢɢ�ɩɪɢɜɨɞɢɬ�ɤ�ɫɧɢɠɟɧɢɸ�ɫɢɧɢɯ�ɟɞɢɧɢɰ�ɩɪɢ�
ɞɨɛɚɜɥɟɧɢɢ�ɤɨɦɩɨɡɢɬɧɨɣ�ɝɥɢɧɵ�ɜ�ɤɨɥɢɱɟɫɬɜɟ������ɨɬ�ɦɚɫɫɵ�ɯɥɨɩɤɨɜɨɝɨ�ɦɚɫɥɚ�ɚ�ɢɦɟɧɧɨ�ɩɪɢ�ɢɫɯɨɞɧɨɣ�ɰɜɟɬɧɨɫɬɢ����ɤɪɚɫɧɵɯ�ɢ���
ɫɢɧɢɯ�ɟɞɢɧɢɰ�ɞɨɫɬɢɝɚɟɬɫɹ�ɫɧɢɠɟɧɢɟ�ɞɨ���ɤɪɚɫɧɵɯ�ɟɞɢɧɢɰ�� 

 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɛɟɧɬɨɧɢɬ��ɨɩɨɤɨɜɢɞɧɚɹ�ɝɥɢɧɚ��ɪɚɫɬɢɬɟɥɶɧɵɟ�ɦɚɫɥɚ��ɤɪɚɫɹɳɢɟ�ɜɟɳɟɫɬɜɚ��ɨɬɛɟɥɤɚ� 
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1RGLUEHN�,��%2<-$129���ER\MDQRY�QRGLUEHN#PDLO�UX� 
4DPDU�3��6(5.$<(9���VHUND\HY#PDLO�UX� 
�8UJDQFK�GDYODW�XQLYHUVLWHWL��8UJDQFK��2¶]EHNLVWRQ 
�7RVKNHQW�NLP\R-WH[QRORJL\D�LQVWLWXWL��7RVKNHQW��2¶]EHNLVWRQ 
 

2VLPOLN�PR\ODUL�WDUNLELGDJL�UDQJ�EHUXYFKL�PRGGDODUQLQJ�WDELDWL�YD�WX]LOLVKL�ELU-ELULGDQ�IDUTODQLVKL��PD¶OXP�GDUDMDGD�TXWEODQLVKJD�
HJDOLJL�WXID\OL�DGVRUEVLRQ�UDILQDWVL\DODVKGD�\XTRUL�VHOHNWLYOLN�YD�IDROOLNND�HJD�TXWEOL�DGVRUEHQWODUGDQ�IR\GDODQLVK�LPNRQLQL�EHUDGL��0DTROD�
GD�NHOWLULOJDQ�WDGTLTRWODUQLQJ�PDTVDGL�DGVRUEHQWQLQJ�JµRYDNODUL�R¶OFKDPLQL�PR\�WDUNLELGDJL�KDPURK�PRGGDODUQLQJ�IL]LN�R¶OFKDPODULJD�PRV�
UDYLVKGD� KRVLO� TLOLVK� ELODQ� DGVRUEVL\D� [XVXVL\DWLQL� RVKLULVKGDQ� LERUDW�� 7DGTLTRWODUGD� WDELL\� PLQHUDOODUGDQ� WDVKNLO� WRSJDQ� EHQWRQLW� YD�
RSRNDVLPRQ�JLOODUQL�Rµ]�LFKLJD�ROJDQ��WDQODE�WD¶VLU�NRµUVDWXYFKL�NRPSR]LWVL\DODU�ROLQJDQ�ERµOLE��NRPSR]LW�WDUNLELGD�LVKTRUL\-\HU�EHQWRQLWL�YD�
RSRNDVLPRQ�JLOQLQJ�QLVEDWL�������ERµOJDQGD�VDPDUDOL�QDWLMDODUJD�HULVKLOJDQ��2SRNDVLPRQ�JLOQLQJ�TRµVKLOLVKL�RµVLPOLN�PR\L�WDUNLELGDJL�NRµN�
WXV�EHUXYFKL�ELULNPDODUQL�\D[VKL�ERJµODVKL�DQLTODQJDQ�YD�ERVKODQJ¶LFK�UDQJL����TL]LO�ELUOLN�YD���NRµN�ELUOLN�ERµOJDQ�PR\JD�NRPSR]LW�JLOGDQ�
�����TRµVKLOJDQGD�PRCQLQJ�UDQJLQL���TL]LO�ELUOLNJDFKD�WXVKLULOJDQ� 

 
ɄɚOLW�VRµ]ODU��1DYEDKRU�NRQL��EHQWRQLW��RSRNDVLPRQ�JLO��NRPSR]LWOL�WDUNLE��RµVLPOLN�PR\L��UDQJ�EHUXYFKL�PRGGDODU��RTODVK� 

�'2,�����������FFH������ 

.LULVK� 
5DILQDWVL\DODQPDJDQ� RµVLPOLN�PR\ODUL� WDU�

NLEL� WULJOLWVLULGODUGDQ� WDVKTDUL�� XODUQL� PR\OL� [RP�
DVK\RGDQ� DMUDWLE� RLOVK� MDUD\RQLGD� PR\GD� HULJDQ�
PRGGDODUQL� KDP� Rµ]� LFKLJD� RODGL�� 5DILQDWVL\DODVK�
MDUD\RQL��PR\QL�NH\LQFKDOLN�IR\GDODQLVK�\R¶QDOLVK�
LJD�TDUDE��TDWRU�PXUDNNDE�IL]LN��NLP\RYL\�YD�IL]LN-
NLP\RYL\� WD¶VLUJD�HJD� LVKORYODUQL�Rµ]� LFKLJD�RODGL��
,VKORY� EHULVKGD� PR\� WDUNLELGDJL� KDPURK� PRGGD�
ODUQLQJ� WDELDWLJD� DORKLGD� H¶WLERU� EHULODGL��0DVDODQ�
NLVORWDOL� [XVXVL\DWJD� HJD�PRGGDODUQL� LVKTRUODU� EL�
ODQ� QH\WUDOODQDGL�� LVKTRUL\� [XVXVL\DWOL� PRGGDODUQL�

HVD� NLVORWDOL� PXKLW� ELODQ� QH\WUDOODQDGL�� WXUOL� ELUL�
NPDODU� KROLGD�PR\GD� HULPD\GLJDQ� WDUNLE� KRVLO� TL�
OLQLE� PR\GDQ� FKLTDULE� \XERULODGL�� -DUD\RQGD� DP�
IRWHU�[XVXVL\DWJD�HJD�ERµOJDQ�\RNL�QH\WUDO�PRGGD�
ODUQLQJ� PDYMXGOLJL�� PDVDODQ�� [ORURILOODU�� UDI�
LQDWVL\DODVK� MDUD\RQLQL� PXUDNNDEODVKWLUDGL��
7DGTLTRWODU� NRµUVDWLVKLFKD� EXQGD\� PRGGODUQL�
PR\GDQ� FLTDULE� \XERULVKGD� XODUQLQJ� TXWEOLOLJLQL�
Rµ]JDUWLULVK�DORKLGD�DKDPL\DWJD�HJD�� 

$GVRUEVLRQ� UDILQDWVL\DODVK� ERVTLFKLGD�
RµVLPOLN� PR\ODUL� WDUNLELGDQ� DMUDWLOLVKL� OR]LP�
ERµOJDQ� DVRVL\� PRGGDODU� SLJPHQWODUGLU�� 0R\ODU�
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WDUNLELGDJL� UDQJ� EHUXYFKL� PRGGDODUQLQJ� WDELDWL� YD�
WX]LOLVKL� KDU� [LO�� DPPR� XODUQLQJ� EDUFKDVL� PD¶OXP�
GDUDMDGD� TXWEODQLVKJD� HJD�� VKX� VDEDEGDQ�PR\ODUQL�
DGVRUEVLRQ� UDILQDWVL\DODVKGD�� RGDWGD� \XTRUL� VHO�
HNWLYOLN� YD� IDROOLNND� HJD�ERµOJDQ�TXWEOL� DGVRUEHQW�
ODUGDQ�IR\GDODQLODGL��/HNLQ�XODUQLQJ�LRQ�WD¶VLUODVKX�
YLGD� DGVRUEHQW� JµRYDNOLNODULQLQJ� RµOFKDPODUL� KDU�
GRLP� KDP� LQREDWJD� ROLQPD\GL�� 7DGTLTRWODULPL]GD�
DGVRUEHQWQLQJ� JµRYDNODUL� RµOFKDPLQL� PR\� WDU�
NLELGDJL� KDPURK�PRGGDODUQLQJ� IL]LN�RµOFKDPODULJD�
ERJµOLT� UDYLVKGD� KRVLO� TLOLVK� ELODQ� DGVRUEVL\D�
[XVXVL\DWLQL�RVKLULVK�XVWLGD�WDGTLTRWODU�ROLE�ERULOGL� 

7DELL\� GLVSHUV� PLQHUDOODUQLQJ� UHVSXEOLND�
PL]GDJL� ]DKLUDODUL� NDWWD� YD� XODU� RUDVLGD� QR\RE�
VRUEVLRQ� [XVXVL\DWODUJD� HJD� NULVWDOO� VWUXNWXUDOL�
WX]LOPDODU�DORKLGD�DKDPL\DWJD�HJD�>�@� 

7DELL\� PLQHUDO� VRUEHQWODU� GHJDQGD� \XTRUL�
DGVRUEVLRQ� \RNL� LRQ� DOPDVKLQLVK� [XVXVL\DWLJD� HJD�
ERµOJDQ� MLQVODU� YD� PLQHUDOODU� WXVKXQLODGL� >�-�@��
8ODUJD� WDELL\� VHROLW� �VHROLWODU��� NUHPQL\OL� �RSRND���
JLO� �EHQWRQLWOL� JLO�� SDOLJRUVNLW�� YD� ERVKTDODU� NLUDGL�
>�@��$GDEL\RWODUJD�NRµUD� VHROLW� MLQVODUL�YD�RSRNDVL�
PRQ� JLOODUGDQ� VRUEHQWODU� VLIDWLGD� IR\GDODQLVK� EHQ�
WRQLW��SDOLJRUVNLW�JLOODUL�YD�YHUPLNXOLWODUJD�TDUDJDQ�
GD�NDPURT� 

6RUEHQWODU� LFKLPOLN� VXYLQL� WR]DODVK�
VWDQWVL\DODULGD�� R]LT-RYTDW� VDQRDWLGD�� VDQRDW� NRU[�
RQDODUL� FKLTLQGL� VXYODULQL� WR]DODVKGD�� QHIW� YD� JD]�
NLP\RVL� YD� ERVKTD� VDQRDW� WDUPRTODULGD�� KDPGD�
TLVKORT� [RµMDOLJLGDJL� NRµSODE� PXDPPRODUQL� KDO�
HWLVKGD�IR\GDODQLODGL�>�-�@�� 

7DELL\� VRUEHQWODU� JµRYDNOLNODULQLQJ�
RµOFKDPODUL� DGVRUEVL\DODQJDQ� PROHNXODODUQLQJ�
RµOFKDPODUL� ELODQ� WDTTRVODQDGL�� VKXQLQJ� XFKXQ�
PLNURJµRYDNOL� DGVRUEHQW-DGVRUEDW� WL]LPLQL� ELU� ID]�
DOL�GHE�KLVREODVK�PXPNLQ��0LNURJµRYDNODUGDJL�DG�
VRUEVL\DGD� JµRYDNODUQL� KDMPL\� WR¶OGLULVK� PH[DQL]�
PL�VRGLU�ER¶ODGL� 

6RUEHQWODUQLQJ� PH]RJµRYDNODUL� ULYRMODQJDQ�
QLVEL\�\X]DJD�HJD�ERµOLE�� XODUGD�DYYDO�PRQRPROH�
NXO\DU��NH\LQ�HVD�SROLPROHNXO\DU�DGVRUEVL\D�NHWPD-
NHW� VRGLU� ERµOLE�� JµRYDNOLNODUQL� NDSLOO\DU� NRQGHQ�
VDWVL\D�PH[DQL]PL�RUTDOL�WRµOGLULVK�ELODQ�ERUDGL� 

6RUEHQWODUGDJL� PDNURJ¶RYDNODUQLQJ� DG�
VRUEVLRQ� TL\PDWL� RGDWGD� H¶WLERUJD� ROLQPD\GL��
&KXQNL� PDNURJµRYDNODU� DGVRUEHQWQLQJ� PLNUR� YD�
PH]RJµRYDNODULJD� DGVRUEDW� \HWND]LE� EHULVK� XFKXQ�
\RµODN�YD]LIDVLQLJLQD�EDMDUDGL�GHE�TDUDODGL� 

$GVRUEVL\D� WDELDWL� KDPGD� JµRYDNOLNODU� WXUL�
ERµ\LFKD� VHROLW�� EHQWRQLWOL� YD� SROLJDUVNLWOL� JLOODUGD�
DVRVDQ�LRQ�DOPDVKLQXYL��NDPURT�GDUDMDGD�HVD�PROH�

NXO\DU�DGVRUEVL\D�NX]DWLOLE��NRµSURT�PLNUR�YD�PH�
]R� JµRYDNOL� VWUXNWXUDJD� HJD��'LRWRPLW� YD� RSRNDVL�
PRQ�JLOODUGD�PROHNXO\DU�DGVRUEVL\D�NX]DWLOLE��DVR�
VDQ�PH]R�YD�PDNUR�JµRYDNOL�VWUXNWXUDJD�HJD� 

%HQWRQLWOL� JLOODUQLQJ� NLP\RYL\� WDUNLEL� DVR�
VDQ� NUHPQL\� RNVLGL�� NDP� PLTGRUGDJL� DO\XPLQL\��
NDOVL\��PDJQL\��NDOL\��QDWUL\��WHPLU�RNVLGODUL�YD�VX�
YGDQ� WDVKNLO� WRSJDQ� DOXPRVLOLNDW� KLVREODQDGL� >����
��-��@�� 

3LJPHQWODUGDQ� WR]DODVKQLQJ� DGVRUEVLRQ�
XVXOODUL�TDWWLT�\X]DODUGDJL�DGVRUEVL\D�MDUD\RQODULJD�
DVRVODQJDQ�� %XQGD\� DGVRUEVL\D� PH[DQL]PL�� EL�
ULQFKL� QDYEDWGD�� TDWWLT� MLVP�\X]DVLQLQJ� JHWHURJHQ�
OLJL�ELODQ�ERJµOLT��FKXQNL�DGVRUEHQW�\X]DVLQLQJ�WXUOL�
TLVPODULGD�MR\ODVKJDQ�DWRPODU��YDOHQWOLN�NXFKODULQ�
LQJ� WHQJ� ERµOPDJDQ� WR¶\LQJDQOLN� GDUDMDVLJD� HJD�
>��@�� 

(ULWPDODUGDQ�DGVRUEVL\D�MDUD\RQLGD�QDIDTDW�
PROHNXO\DU� \XWLOLVK�� EDONL� LRQODUQLQJ� DGVRUEVL\DVL�
KDP� VRGLU� ERµODGL�� %X� LRQ� DOPDVKLQXYLGD� DGVRU�
EHQWQLQJ� LFKNL� TDWODPODULGDJL� LRQODUQL� LVKWLURN� HW�
LVKL�ELODQ�WDYVLIODQDGL�>��-��@� 

0RQWPRULOORQLW� JXUXKLJD� PDQVXE� JLOODU�
\XTRUL� NDWLRQ� DOPDVKLVK� TRELOL\DWLJD� HJD� ER¶OLE��
RµUWDFKD����GDQ�����PJ�HNY�����J�JD�WHQJ� 

0RQWPRULOORQLWQLQJ� DOPDVKLQDGLJDQ� ND�
WLRQODUL� TDYDWODUDUR� ID]RGD� MR\ODVKJDQ� ERµOLE�� XODU�
ERVKTD� NDWLRQODUJD� RVRQ� DOPDVKLQLVK� [XVXVL\DWLJD�
HJD��%XQLQJ� VDEDEL� VKXQGDNL��PRQWPRULOORQLW� SDQ�
MDUDVLQLQJ�]DU\DGL�DVRVDQ�RNWDHGUDO�TDWODPQLQJ�]DU�
\DGL�ELODQ�ERJµOLT�� 

*¶RYDNODU� JHRPHWUL\DVL� YD� ID]RYL\� MR\�
ODVKXY�[XVXVL\DWODUL�VRUEHQWODUQL�JHRPHWULN�PRGHO�
ODVKWLULVK� XFKXQ� DVRV� ERµOLE� [L]PDW� TLODGL��
*µRYDNODU�JHRPHWULN�WX]LOLVKLQLQJ�DVRVL\�PRGHOODUL�
Rµ]�QDYEDWLGD�JOREXO\DU��\XPDORT�GLVNODU�RUDVLGDJL�
JµRYDNODU��NRµSEXUFKDNODU�RUDVLGDJL�JµRYDNODU��\R�
ULTVLPRQ�JµRYDNODU��GXPDORT�WD\RTFKDODU�RUDVLGDJL�
JµRYDNODU��VLOLQGUVLPRQ�NDSLOO\DUOL�JµRYDNODU�RFKLT��
\RSLT�� ERVKL� EHUN� YD� \RµODN� YD]LIDVLQL� RµWRYFKL�
JµRYDNODU�ERµOLVKL�PXPNLQ�>��@�� 

$PRUI�VRUEHQWODU�JXUXKLGD�DGVRUEVLRQ�[RV�
VDODUL� \XTRUL� ER¶OJDQ� RSRNDVLPRQ� JLOODU� XVWXQOLN�
TLODGL� 

2SRNDQLQJ� NULVWDOO� SDQMDUDVL� LNNLWD� DVRVL\�
WX]LOLVKGDJL� HOHPHQWLQL� ELUODVKWLUDGL�� %LULQFKL� HOH�
PHQW�DO\XPLQL\��WHPLU�YD�PDJQL\�DWRPODUL�ELODQ�ELU
-ELULJD� \DTLQ� MR\ODVKJDQ� NLVORURG� DWRPODUL� \RNL�
JLGURNVLO� JXUXKODUQLQJ� LNNL� TDWODPLQL� Rµ]� LFKLJD�
RODGL�� ,NNLQFKL� HOHPHQW� NUHPQL\-NLVORURGOL� WHWUDH�
GUDODUGDQ�LERUDW�� 

�� 
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2SRND� PRGLILNDWVL\DODULQLQJ� WX]LOLVKL�
NUHPQL\-NLVORURGOL� WHWUDHGU�>6L2�@

�-�JD�DVRVODQJDQ�
ERµOLE�� EX� \HUGD� KDU� ELU� NUHPQL\� LRQL� 6L��� WRµUWWD�
NLVORURG�LRQL�2�-�ELODQ�R¶UDOJDQ��+RVLO�ERދOJDQ�ROWL�
EXUFKDNOL� WDUPRTTD� XODQJDQ� NUHPQL\-NLVORURGOL�
WHWUDHGUODU� VKXQGD\� MR\ODVKDGLNL�� XODUQLQJ� XFKODUL�
ELU� WRPRQJD� \RދQDOWLULODGL� >��@�� KRVLO� ERµOJDQ� WHW�
UDHGU�DVRVODUL�HVD�ELU�WHNLVOLNGD�MR\ODVKDGL�� 

.RµSFKLOLN� KROODUGD� WDELL\� VRUEHQWODU��
NLP\RYL\� DNWLYODVKWLULOJDQGDQ� NH\LQ� RµVLPOLN�
PR\ODULQL� NHUDNOL� GDUDMDJDFKD� RTODJDQOLJL� TD\G�
TLOLQJDQ�� $PPR�� ED¶]L� KROODUGD� EHQWRQLWOL� JLOODU�
WDELL\�KRODWLGD�KDP�\XTRUL�DGVRUEVLRQ�[RVVDODULJD�
HJD�ERµOJDQOLJL�NX]DWLOJDQ� 

7HUPLN� IDROODVKWLULOJDQ� VHROLW� YD� RSRNDVL�
PRQ�JLOODU�JD]�YD�VX\XT�ID]DODUGDQ�WXUOL�PRGGDODU�
PROHNXODODULQL� DGVRUEVL\DODVK� TRELOL\DWLJD� HJD�
ERµODGL�� 8ODUGDJL� DVRVL\� PH[DQL]P� RSRNDQLQJ�
QLVEL\� \X]D� YD� IDRO� PDUND]ODULGDJL� JLGURNVLO�
JXUXKODU� KLVRELJD� \X]DJD� NHODGLJDQ� PROHNXO\DU�
DGVRUEVL\DGLU�>��-��@�� 

2SRNDODU� -� DVRVDQ� NUHPQL\� GLRNVLGLQLQJ�
�NUHPQH]\RP��PD\GD��������PP�GDQ�NLFKLN��]DU�
UDODULGDQ� WDVKNLO� WRSJDQ� \HQJLO�� PD\GD� JµRYDNOL�
MLQVODU�� 8ODUGDJL� IDRO� NUHPQL\� RNVLG� PLTGRUL� ��-
����QL� WDVKNLO�TLODGL��)DRO�NUHPQL\�RNVLG�DVRVLQL�
NULVWREDOLW-WULGLPLW�WDVKNLO�TLODGL�>��@�� 

2SRNDODU� VLIDWLQLQJ� DVRVL\� NR
UVDWNLFKODUL�
VRUEVLRQ�[XVXVL\DWODUL�YD�PLQHUDO�NRPSRQHQWODULQ�
LQJ� IRL]� QLVEDWL� ELODQ� LIRGDODQDGL�� 4DWWLT� NULVWDOO�
SDQMDUDJD� HJD� ERµOJDQ� EHQWRQLW� YD� VHROLWODUQLQJ�
PLNURJRYDN� �IDRO� JµRYDN� GLDPHWUL� �-��c�� ODULGDQ�
IDUTOL� RµODURT�� RSRNDODU� PH]R� YD� PDNUR� �DNWLY�
JµRYDNODU� GLDPHWUL� ��-���� c�� JµRYDNOLNODUJD� HJD�
>�@� 

0�*��,YDQRY��2��%��/L[DUHYD��$�,��0DWHUQ��
;�0�� <DURVKHYVND\DODU� WRPRQLGDQ� 6YHUGORYVN�
YLOR\DWL� .UDVQRJYDUGL\D� NRQLQLQJ� WDELL\� 2SDO-
NULVWREROLW-RSRNDQL� VRUEVLRQ� [XVXVL\DWODUL�
RµUJDQLOJDQ� ERµOLE�� IL]LN-NLP\RYL\� [RVVDODULJD�
NRµUD� PD]NXU� MLQV� LVWLTEROOL� VRUEVLRQ� PDWHULDO�
HNDQOLJL� DQLTODQJDQ�� 0XDOOLIODU� WRPRQLGDQ�
RSRNDQL� WHUPLN�� NLP\RYL\�� VKXQLQJGHN� NUHPQL\-
RUJDQLN� ELULNPDODU� ELODQ� PRGLILNDWVL\DODQJDQ��
2SRNQL�NUHPQL\-RUJDQLN�PRGLILNDWRUODU�ELODQ�TD\�
WD� LVKODVK� QDWLMDVLGD� TLPPDWOL� VRUEVLRQ�
[XVXVL\DWODUJD� HJD� \DQJL� PDWHULDOODUQL� ROLVK� LP�
NRQL\DWL� \DUDWLOJDQ� YD� WDELL\� YD� PRGLILNDWVL\D�
ODQJDQ�RSRNDODUQLQJ�IL]LN-NLP\RYL\�[RVVDODUL�TL\�
RVL\�WDKOLO�TLOLQJDQ��8QJD�NRµUD�QDPXQDJD�����ႏ�
GD� WHUPLN� LVKORY� EHULVK� RUTDOL� IL]LN� ERJµODQJDQ�

VXYLQL� FKLTDULE� \XERULVK�KLVRELJD�QLVEL\�\X]DQLQJ�
���� P��J� �WDELL\� RSRND�� GDQ� ���� P��J� JDFKD�
RVKLVKLJD�ROLE�NHOJDQ�ERµOVD��KDURUDWLQL�����YD�����
ႏ�JD�NRµWDULVK�QLVEL\�\X]DQL�PRV�UDYLVKGD�����YD�
����P��J�JDFKD�SDVD\LVKLJD�ROLE�NHOJDQ�>��-��@�� 

0XDOOLIODU� RSRNDVLPRQ� JLOODULQL� NLVORWD�
KDPGD�LVKTRU�ELODQ�IDROODVKWLULVK�QDWLMDVLGD��QLVEL\�
\X]D�PD\GRQL�NDPD\D\LVKL�� OHNLQ� VKX�ELODQ�ELUJD��
JµRYDNOLN�KDMPL�YD�JµRYDNOLNODU�RUWLVKLQL�NX]DWLVK�
JDQ�� %X� JµRYDNOLNODU� RµOFKDPODULQLQJ� TD\WD�
WDTVLPODQLVKL�� PLNURSRUODUQLQJ� NDPD\LVKL� YD� PH�
]RSRUODUQLQJ�NRµSD\LVKL�ELODQ�L]RKODQDGL�>�@� 

1�9�� 3DGDONLQ�� 3�1�� (YVKLQODU� WRPRQLGDQ�
KDP� WDELL\� YD� FKLTLQGL� VXYODUQL� WR]DODVK� XFKXQ�
RSRND� DVRVLGDJL� PRGLILNDWVL\DODQJDQ� VRUEHQWODU�
NRµULE� FKLTLOJDQ�� 7DELL\� YD� FKLTLQGL� VXYODUQL�
IRVIRU�� WHPLU��PDUJDQHWV�� DO\XPLQL\� YD� ERVKTDODU�
GDQ� WR]DODVK� XFKXQ� WDELL\� RSRNDVLPRQ� JLOODUQL�
WHUPLN�LVKORY�EHULVKGDQ�VRµQJ�VRUEHQW�VLIDWLGD�IR\�
GDODQLVK�PXPNLQOLJL�D\WLE�RµWLOJDQ�>��-��@� 

�EHNLVWRQ[ދ2 YD� XQJD� WXWDVK� KXGXGODUGD�
RSRND� YD� RSRNDVLPRQ� MLQVODUQLQJ� ELU� TDQFKD�
NRQODUL�PDYMXGOLJL�KDPGD� MR\ODVKLVK�[DULWDVL�0�=��
=RNLURY��(�$��$ULSRY��0��0LUVDLGRYODU�WRPRQLGDQ�
LVKODE�FKLTLOJDQ��NUHPQL\OL�MLQVJD�PDQVXE�RSRNDVL�
PRQ� JLOODUJD� HJD� .DUPDQD� NRQL� 1DYRL\� WXPDQL�
KXGXGLGD�MR\ODVKJDQ�� 

<DQD� ELU� RSRNDVLPRQ� JLO� =LDHWGLQ-
=LUDEXODN� NRQL� =LDHWGLQ-=LUDEXODN-7RVKNHQW� WHPLU�
\RµOL���-NP�QLQJ� MDQXEL-JµDUEGD� MR\ODVKJDQ��;RP�
DVK\R� TDWODPL� RµUWDFKD� �-��� P� TDOLQOLNJD� HJD�
ERµOLE�� PDNUR� YD� PLNURVNRSLN� [XVXVL\DWODUL�
ERµ\LFKD� NDUPDQD� NRQLQLQJ� DQDORJL� KLVREODQDGL�
>��@� 

0D]NXU� NRQ� RSRNDVLPRQ� JLOODU� PLQHUDO�
RJLN� WDUNLELJD� NRµUD� DPRUI NUHPQL\� RNVLGL� ��-
������ NULVWREDOLW� �RSDO��� PRQWPRULOORQLW�� GRORPLW��
NDOVLW�YD�VHROLW�DUDODVKPDODUGDQ�LERUDW��7DELL\�RSD�
NDVLPRQ� JLOODULQLQJ� NLP\RYL\� WDUNLELJD� NRµUD� XODU�
ELU� [LO�� PLTGRU� MLKDWLGDQ� IDUTODQXYFKL� RNVLGODUGDQ�
WDVKNLO�WRSJDQ�>��@� 

7D¶NLGODQLVKLFKD�� LVKODWLOJDQ� WUDQVIRUPDWRU�
PR\LQL�.DUPDQD�RSRNDVLPRQ�YD�.HOHV�NRQL�JLOODU�
LGDQ� IR\GDODQJDQ� KROGD� WR]DODQJDQGD�� X� UHJHQHU�
DWVL\DODQJDQ�PR\JD� TRµ\LODGLJDQ� WDODEODUJD� MDYRE�
EHUDGL�� %X� VRUEHQWODU� VRUEVLRQ� TRELOL\DWLJD� NRµUD��
RµVKD� SD\WGD� LVKODE� FKLTDULVKGD� NHQJ�
TRµOODQLOD\RWJDQ� =LNHHY� RSRNDVLPRQ� JLOL� YD�
9HQJUL\D�IDROODVKWLULOJDQ�JLOLGDQ�TROLVKPDVOLJL�D\�
WLODGL�� KDPGD� RµUJDQLOD\RWJDQ� RSRND� YD� RSRNDVL�
PRQ� JLOODUQLQJ� VRUEVLRQ� [XVXVL\DWL� EHYRVLWD�� UDGL�
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 RNVLGODQLVK� MDUD\RQLQLQJ� ERVKODQJµLFK� ]DQMLULQL�
KRVLO� TLODGL� >��-��@�� $GVRUEVLRQ� WR]DODVK�
MDUD\RQLGD�TRµVKLPFKD�UDYLVKGD��IRVIROLSLGODU��\RJµ�
NLVORWDODUL�� RNVLGODQLVK� PDKVXORWODULQL� KDP�
VRUEVL\DODQDGL�� 

;RP�DVK\R�]DKLUDVL�PDYMXGOLJL��\XTRULGDJL�
LOPL\� TDUDVKODU�� 1DYEDKRU� YD� .DUPDQD� NRQODUL�
LVKTRUL\� \HU� EHQWRQLWL� KDPGD� RSRNDVLPRQ� JLOODUL�
DVRVLGD� \RJµ-PR\� VDQRDWL� XFKXQ� NRPSR]LWOL� JLO�
ROLVK�PXPNLQ�GHJDQ�KXORVDJD�NHOLQGL� 

<XTRULGDJLODUGDQ� NHOLE� FKLTTDQ� KROGD��
WDGTLTRWODULPL]QLQJ� DVRVL\� PDTVDGL� JµRYDNOLNODU�
WX]LOLVKL� ERµ\LFKD� DQ¶DQDYL\� VRUEHQWODUGDQ� IDUT�
TLOXYFKL� NRPSR]LWOL� JLO� ROLVK�� RTODVK� ERVTLFKLJD�
EHULOD\RWJDQ�PR\� TRµVKLPFKDODULQL� \XTRUL� GDUMDGD�
WR]DODVK��VRUEHQW�VDUILQL�NDPD\WLULVKGDQ�LERUDW�� 

 
7DGTLTRW�XVXOODUL 
7DGTLTRW� RE¶\HNWL� VLIDWLGD� 1DYEDKRU� NRQL�

NDOVL\OL� EHQWRQLWL� YD� .DUPDQD� NRQL� RSRNDVLPRQ�
JLOODUL� ROLQJDQ�� 2OGLQJL� WDGTLTRW� QDWLMDODULJD�
DVRVODQJDQ� KROGD� NRPSR]LW� WD\\RUODVK� XFK�
ERVTLFKOL� MDUD\RQGDQ� LERUDW�� %LULQFKL� ERVTLFKGD�
1DYEDKRU� NRQL� WDELL\� NDOVL\OL� EHQWRQLWLQL�
ODERUDERWRUL\D� VKDURLWLGD� NLVORWDOL� XVXOGD�
IDROODVKWLULOGL�� %XQLQJ� XFKXQ� VXOIDW� NLVORWDQLQJ�
����NRQVHQWUDWVL\DOL�HULWPDVL�WDQODQGL�YD�PDNVLPDO�
QDWLMDJD�HULVKLOGL��%XQGD�JLO�YD�NLVORWDOL�HULWPDQLQJ�
QLVEDWL�������ERµOJDQ�JLGURPRGXO�YD�NLVORWD�VDUIL���
-����WDQODQGL�>��@�� 

,NNLQFKL� ERVTLFKGD� .DUPDQD� WDELL\�
RSRNDVLPRQ� JLOLQL� DO\XPLQL\� KDYRQFKDGD� WX\LE�
ROLQLE�� �� PP� RµOFKDPGDJL� HODNGDQ� RµWJDQ� TLVPL�
NHUDPLN� FKLQQL� KDYRQFKDJD� VROLQLE�� 1HYR-47=�
������PRGHOGDJL�PXIHO�SHFKLGD�KDURUDW�����ႏ�JD�
\HWJDQGDQ� VRµQJ�� �� VRDW� GDYRPLGD� WHUPLN� LVKORY�
EHULOLE� DGVRUVLRQ� VXY� FKLTDULE� \XERULOGL�� 7HUPLN�
DNWLYODVKWLULOJDQ� JLO� QDPXQDODUL� ��� PNP� HODNGDQ�
RµWLVK� GDUDMDVL� ���� JD� \HWJXQFKD� PD\GDODQGL� YD�
JHUPHWLN�KROGD�VDTODQGL� 

8FKLQFKL� ERVTLFKGD� LNNL� [LO� XVXO� ELODQ�
IDROODVKWLULOJDQ� EHQWRQLWOL� YD� RSRNDVLPRQ� JLO�
QDPQDODULGDQ� ������� ������� ������� ������ YD�
������� QLVEDWODULGD� DUDODVKWLULOLE�� NRPSR]LWOL� JLO�
QDPXQDODUL�WD\\RUODQGL� 

$GVRUEHQW� QDPXQDODULQL� VRUEVLRQ�
[XVXVL\DWODULQL� WDTTRVODVK�XFKXQ�QD]RUDW�QDPXQDVL�
VLIDWLGD�� \RJµ-PR\� NRU[RQDODULGD� TRµOODQLOD\RWJDQ��
3RNLVWRQGD� LVKODE� FKLTDULOJDQ� 6XSHU-))� PDUNDOL�
JLOGDQ�IR\GDODQLOGL�� 

6RµQJUD�� ROLQJDQ� QDPXQDODUQL� IL]LN-

XVL� ��-����� c� ER¶OJDQ� JµRYDNOLNODUQLQJ� KDMPLJD�
ERJµOLTOLJL�KDTLGD�VRµ]�ERUDGL�>��@�� 

2�.�� 5DKPRQRY�� 6�9�� 0DPDGDOL\HYDODU�
WRPRQLGDQ� ROLE� ERULOJDQ� WDGTLTRWODUGD� 1DYEDKRU�
LVKTRUL\�\HU�EHQWRQLWL��.DUPDQD�NRQLQLQJ�RSRNDVL�
PRQ�JLOL�YD�7XO-6R[�SDOLJRUVNLWL�NDEL�PDKDOOL\�JLO�
PLQHUDOODUQLQJ� VRUEVLRQ� [XVXVL\DWODULJD� PH[DQLN-
NLP\RYL\� IDROODVKWLULVK� MDUD\RQLJD� WXUOL� RPLO�
ODUQLQJ� WD¶VLUL�KDTLGD�PD¶OXPRW�EHULOJDQ��0H[DQLN�
IDROODVKWLULVK�XVXOLQL�TRµOODVK�RUTDOL�DGVRUEHQWODUQ�
LQJ� VRUEVLRQ� IDROOLJLQL� ���-���� PDUWD� RVKLULOJDQ��
)DROODVKWLULOJDQ� EHQWRQLW� YD� SDOLJRUVNLW� JLOLQL� ����
QLVEDWGD�DUDOVKWLULE�ROLQJDQ�NRPSR]LWGDQ�SDUDILQQL�
WR]DODVKQLQJ�HQJ�\XTRUL�GDUDMDVLJD���������HULVKL�
ODGL�� EXQGD\� VDPDUDGRUOLN� KDU� ELU� DGVRUEHQWGDQ�
DORKLGD� IR\GDODQLOJDQGD� NX]DWLOPDJDQOLJL�
WD¶NLGODQJDQ�� 8QGDQ� WDVKTDUL� SDUDILQODUQL� DGVRU�
EHQWODU� WDUNLEL� ELODQ� NRQWDNWOL� WR]DODVKGD� XOWUD�
WRYXVKOL� WHEUDQLVKODUQLQJ�SD\GR�TLOLVK�� WRµOTLQ� WDU�
TDOLVKL� YD� XODUGDQ� IR\GDODQLVK� PH[DQL]PODUL�
NHOWLULE�RµWLOJDQ�>��-��@�� 

2µVLPOLN� PR\ODULQL� DGVRUEVLRQ� WR]DODVK�
�RTODVK�� UDILQDWVL\D� MDUD\RQLQLQJ� DVRVL\�
ERVTLFKODULGDQ� ELUL� ERµOLE�� DGVRUEHQWODUJD� UDQJ�
EHUXYFKL� PRGGDODUQL� VRUEVL\DODQLVKL� QDWLMDVLGD�
PR\�WLQLTODVKDGL��UDQJ�VRQL�NDPD\DGL�� 

0R\GDJL� UDQJ� EHUXYFKL� PRGGDODU�PD¶OXP�
ELU� TXWEOLOLNJD� HJD�� VKXQLQJ� XFKXQ� KDU� [LO� WXUGDJL�
PR\ODUJD�PRV�ERµOJDQ�� VHOHNWLYOLN�YD� WDQODE� WD¶VLU�
TLOXYFKL� DGVRUEHQWODU� WDQODQDGL�� 0R\ODUQL� RTODVK�
XFKXQ� DGVRUEHQW� VLIDWLGD� WXUOL� [LO� RTORYFKL�
WXSURTODU�YD�IDROODVKWLULOJDQ�NRµPLU�LVKODWLODGL�>��-
��@� 

%DUFKD� RµVLPOLN� PR\ODULGD� PDYMXG�
NDURWLQRLGODU� LVKTRUJD� FKLGDPOL� ERµOJDQL� XFKXQ��
RGDWGD� LVKTRUL\� UDILQDWVL\DGDQ� VR¶QJ� KDP�
PR\ODUGD� NRµS� PLTGRUGD� NDURWLQRLGODU� VDTODQLE�
TRODGL�� .DXVWLN� VRGD� ELODQ� UDILQDWVL\DODVK�
MDUD\RQLGD��NDURWLQRLGODUQLQJ�PD¶OXP�TLVPL�\XTRUL�
NRQVHQWUDWVL\DOL� LVKTRU� WD¶VLULGD� KRVLO� ERµOJDQ�
VRDSVWRN� ]DUUDFKDODULGD� TLVPDQ� VRUEVL\DODQDGL��
$PPR� XODUQLQJ� DVRVL\� TLVPL� TDWWLT� VWUXNWXUDOL�
DGVRUEHQWODU�\RUGDPLGD�DMUDWLE�ROLQDGL�>��-��@�� 

,OPL\� LVKODUGD� RµVLPOLN� PR\ODUL� WDUNLELGD�
[ORURILOODU� YD� NDURWLQRLGODUQLQJ� PDYMXGOLJL��
XODUQLQJ� IL]LN-NLP\RYL\� WDUNLELJD� WD¶VLU� TLOLVKL�
ERµ\LFKD� WXUOLFKD� ILNUODU� PDYMXG�� %D¶]L�
WDGTLTRWFKLODU� QDWLMDODULJD� NRµUD� RµVLPOLN�
PR\ODULGD� [ORURILOODUQLQJ� ERµOLVKL�� XQL� TD\WD�
LVKODVK�� VDTODVK� YD� NH\LQFKDOLN� IR\GDODQLVK�
MDUD\RQLJD� WD¶VLU� NRµUVDWPD\GL�� %LURT�� [ORURILOODU�
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NLP\RYL\��VRUEVLRQ�[XVXVL\DWODULQL�DQLTODVK�XFKXQ�
WHJLVKOL�WDKOLOODU�DPDOJD�RVKLULOGL� 

2OLQJDQ�QDPXQDODUQLQJ�QLVEL\�\X]DVLQL�YD�
JµRYDNOLNODU� RµOFKDPLQL� DQLTODVK� XFKXQ�
0LFURPHULWLFV� *HPLQL� 9,,� 6XUIDFH� $UHD� DQG�
3RURVLW\� XVNXQDVLGD� %(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� RVKLULOGL��
%X� XVXOGD� QLVEL\� \X]DQL� KLVREODVK� XFKXQ�
PRQRPROHNXODU� TDWODP� YD� DGVRUEVL\DODQJDQ� JD]�
PROHNXODVLQLQJ�NRµQGDODQJ�NHVLP�\X]DVL� LQREDWJD�
ROLQGL� 

2OLQJDQ� NRPSR]LWOL� WDUNLE� ELODQ� SD[WD� YD�
NXQJDERTDU� PR\OULQL� UDQJLQL� SDVD\WLULVK� XFKXQ�
DGVRUEVLRQ� UDILQDWVL\D� TLOLQGL�� %XQGD� NRPSR]LWOL�
JLOGDQ�PR\�PDVVDLVLJD�QLVEDWDQ����-�����RUDOLJLGD�
TRµVKLE� WDMULEDODU� RµWND]LOGL�� 2TODVK� MDUD\RQL�
GDYRPL\ODLJL� ��� PLQ�� KDURUDWL� �-��ႏ� QL� WDVKNLO�
HWGL�� 2TODQJDQ� PR\QL� DGRUEHQWGDQ� DWPRVIHUD�
ERVLPLGD�DMUDWLVK�XFKXQ�ILOWU�PDWRGDQ�IR\GDODQLOGL� 

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

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

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

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

7DGTLT� HWLOD\RWJDQ� QDPXQDODUQLQJ�
PLQHURORJLN� WDUNLEL� *267� �����-����� ERµ\LFKD�
WHJLVKOL�WDUWLEGD�DQLTODQGL� 

 
1DWLMDODU�YD�PXKRNDPD� 
1DYEDKRU� NRQL� EHQWRQLWLQL� IL]LN-NLP\RYL\�

WDKOLO� TLOLVK� YD� ERVKTD� IDROODVKWLULOJDQ� JLOODU� ELODQ�
WDTTRVODVK�� RµVLPOLN� PR\ODUL� WDUNLELQL� RµUJDQLVK��
XODUQL� NRµS� NRPSRQHQWOL� PXUDNNDE� WDUNLEJD�
HJDOLJLQL�NRµUVDWDGL��6KXODUQL�KLVREJD�ROJDQ�KROGD��
JLOODUQL� IDROODVKWLULVK�ERµ\LFKD�PDYMXG�TDUDVKODUQL�
Rµ]JDUWLULVK�NHUDN�GHJDQ�[XORVDJD�NHOLQJDQ�>��@� 

7DKOLOODU� VKXQL� NRµUVDWGLNL�� NRµSODE�
WDGTLTRWODUGD� Rµ]LJD� [RV� QDWLMDODUJD� HULVKLOJDQ�
ERµOLVKLJD� TDUDPDVGDQ�� RµVLPOLN� PR\ODULQL�

RTODVKGD� TRµOODQLODGLJDQ�� IDROODVKWLULOJDQ� JLOODUQL�
LVKODE� FKLTDULVKGD� XODUQLQJ� WX]LOLVKL� XPXPL\�
Rµ]JDULVKODUJD� XFKUD\GL�� *LOODUGDJL� IDRO�PDUND]ODU�
YD� VWUXNWXUDYL\� WX]LOLVKLGDQ�� TRµOODQLVK� VRKDVLGDQ�
NHOLE� FKLTLE�� LVKORY� EHULVK� YD� ]DUXU� RµOFKDPGDJL�
JµRYDNOLNODU� YD� VRUEVLRQ� [XVXVL\DWJD� HJD� VRUEHQW�
ROLQLVKL� OR]LP�� OHNLQ� JLOODUQL� IDROODVKWLULVKGD�
XPXPL\� WD¶VLU� HWLVK� GRLUDVL� ERµ\LFKD� TDUDVKODU�
LOJDUL� VXULODGL�� 0DYMXG� IDROODVKWLULOJDQ� JLOODU�
PD¶OXP� ELU� WDUNLEOL� PR\ODUQL� RTDUWLULVKGD� \D[VKL�
VDPDUD� EHUVD�� ERVKTD� ELU� WDUNLEOL� PR\ODUQL�
RTODVKGD�NXWLOJDQ�QDWLMDQL�EHUPD\GL�� 

<XTRULGDJL� KRODWQL� EDUWDUDI� HWLVK� XFKXQ��
DYYDOR� RµVLPOLN�PR\ODUL� WDUNLELGDJL� UDQJ� EHUXYFKL�
PRGGDODU� WDELDWLQL� WRµODTRQOL� WDKOLO� TLOLVK� YD� VKX�
RUTDOL� JLOODUQL� IDROODVKWLULVKGD� TRµOODQLODGLJDQ�
LVKORY� EHULVK� XVXOLQL� WDQODE�� NHUDNOL� VREVLRQ�
[RVVDODUJD� HJD� IDROODVKWLULOJDQ� JLOODU� VWUXNWXUDVLQL�
KRVLO� TLOLVK� PDTVDGJD� PXYRILT�� 2µVLPOLN� PR\ODUL�
WDUNLELGDJL� FKLTDULE� \XERULOLVKL� OR]LP� ERµOJDQ�
PRGGDODU� [XVXVL\DWL�� XODUGD� PDYMXG� LRQODU�
TXWEOLOLJL� YD� ]DUUDFKDODULQLQJ�RµOFKDPL�KDO� HWXYFKL�
DKDPL\DWJD� HJD�� &KXQNL�� LRQ� ERJµODQLVK� RUTDOL�
NHFKDGLJDQ� YD� JµRYDNOLNODUGD� XVKODE� TROLVKJD�
DVRVODQJDQ� VRUEVL\D� MDUD\RQODUL�� DGVRUEHQW� YD�
DGVRUEDW� RµUWDVLGDJL� WD¶VLU� NXFKODUL� KDPGD� XVKODE�
TROLQLVKL� NHUDN� ERµOJDQ� ]DUUDFKDODUQLQJ�
RµOFKDPODULJD��]DU\DGODQJDQOLJLJD�EHYRVLWD�ERJµOLT� 

.X]DWLVKODULPL]JD� DVRVDQ�� EHQWRQLWOL� JLOODU�
VRUEVLRQ� [XVXVL\DWODULJD� NRµUD� RµVLPOLN� PR\LGDJL�
HUNLQ�\RJµ�NLVORWODULQL��RSRNDVLPRQ�JLOODU�PHWDOO�YD�
VRYXQ�TROGLTODULQL�\D[VKL� VRUEVL\DOD\GL��%HQWRQLWOL�
JLOODUQLQJ� EDUFKDVL� \XTRUL� VRUEVLRQ� [XVXVL\DWODUJD�
HJD� ERµOLVKL� XFKXQ� NLVORWD� \RNL� LVKTRU� ELODQ�
IDROODVKWLULODGL�� RSRNDVLPRQ� JLOODUQL� HVD� IDTDW�
WHUPLN� IDROODVKWLULOJDQ� KROGD� IR\GDODQLVK� HNRORJLN�
KDPGD� LTWLVRGL\� MLKDWGDQ� MXGD� DKDPL\DWOL�
KLVREODQDGL� 

2µVLPOLN� PR\ODUL� WDUNLELGDJL� ]DUDUOL�
TRµVKLPFKDODU� \XTRUL� PROHNXO\DU� RµOFKDPOL�
�JRVVLSRO-��� c�� IRVIROLSLGODU-��� c�� [ORURILO-��� c��
NDURWLQ-����c��PRGGDODU�KLVREODQDGL��$\QL�GDPGD�
WDGTLT�TLOLQD\RWJDQ�RSRNDVLPRQ�JLOGD�JµRYDNOLNODU�
RµOFKDPL����c�GDQ�NDWWD��'HPDN�PR\QL����c�GDQ�
NLFKLN� R¶OFKDPGDJL� [ORULILOO� YD� TD\WD� LVKODVK�
MDUD\RQLGD� KRVLO� ERµOJDQ� LNNLODPFKL�
PDKVXORWODUGDQ� WR]DODVK� XFKXQ� QLVEDWDQ� NLFKLN�
RµOFKDPOL��PLNURJµRYDNOL��EHQWRQLWOL�JLO�QDPXQDODUL�
]DUXU�ERµODGL� 

$GDEL\RWODU� WDKOLOLGD� WD¶NLGODQJDQGHN��
RSRNDVLPRQ� JLOODUQL� VRUEVLRQ� [XVXVL\DWODUL��
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JµRYDNOLNODUQLQJ� WX]LOLVKL� \D[VKL� ERµOLVKLJD�
TDUDPDVGDQ�XODUQL�VRUEHQW�VLIDWLGD�LQGLYLGXDO�KROGD�
TRµOODVKGD�� DGVRUEDW� WDUNLEL�� RµOFKDPL�� LRQ�
[XVXVL\DWODULQL� LQREDWJD� ROLVK� OR]LP�� $NV� KROGD�
NXWLOJDQ� QDWLMD� EHUPDVOLJL� PXPNLQ�� 2µVLPOLN�
PR\ODULQLQJ�NRµS�NRPSRQHQWOL�PXUDNNDE� WDUNLEJD�
HJDOLJL�� WDUNLELGDJL� FKLTDULE� \XERULOLVKL� OR]LP�
ERµOJDQ�PRGGDODU� [XVXVL\DWL� XODUGD�PDYMXG� LRQODU�
TXWEOLOLJL� YD� ]DUUDFKDODULQLQJ� RµOFKDPODULQL�
KLVREJD� ROJDQ� KROGD� NLVORWDOL� IDROODVKWLULOJDQ�
EHQWRQLWOL� JLO� KDPGD� RSRNDVLPRQ� JLOODU� DVRVLGD�
WD\\RUODQJDQ�� WDQODE� WD¶VLU� TLOXYFKL� NRPSR]LW�
VKDNOLGD� TRµOODVK� OR]LP�� %XQGD� NRPSR]LW�
WDUNLELGDJL� KDU� TD\VL� JLO� WDQODE� WD¶VLU� NRµUVDWDGL�
\D¶QL� EHQWRQLWOL� JLOODU-NLFKLN� PROHNXODOL�
SLJPHQWODU�� \RJµ� NLVORWDODULQL�� RSRNDVLPRQ� JLOODU�
HVD� \LULN� PROHNXODOL� JRVVLSRO�� PHWDOO� LRQODUL� YD�
VRYXQ�TROGLTODULQL�VRUEVL\DOD\GL� 

7DELL\� PLQHUDO� VRUEHQWODUQLQJ� \X]DVLQL�
IL]LN� YD� NLP\RYL\� PRGLILNDWVL\DODVKQLQJ� PD¶OXP�
VDPDUDOL� XVXOODUL� XODUQLQJ� DGVRUEVLRQ� YD� LRQ�
DOPDVKLVK� TRELOL\DWLQL� WDUWLEJD� VROLVK� PDTVDGLGD�
DPDOJD� RVKLULODGL�� 6KXODUQL� KLVREJD� ROJDQ� KROGD�
EL]� XVKEX� LVKGD� QRRUJDQLN� WDELL\� PLQHUDOODUGDQ�
WDVKNLO�WRSJDQ��EHQWRQLW�YD�RSRNDVLPRQ�JLOODUQL�Rµ]�
LFKLJD� ROJDQ�� KDPGD� WDQODE� WD¶VLU� NRµUVDWDGLJDQ��
VRUEVLRQ� [XVXVL\DWODUL� \RJµ-PR\� VDQRDWLGD�
TRµOODQLOD\RWJDQ� DQDQDYL\� DGVRUEHWODUGDQ�
IDUTODQXYFKL�NRPSR]LWVL\DQL�WDNOLI�TLOGLN�� 

6KXQGD\� TLOLE�� IDROODVKWLUXYFKL� YRVLWDQLQJ�
WXULQL� Rµ]JDUWLULE�� WXUOL� PROHNXODODUQLQJ� VHOHNWLY�
VRUEVL\DVL� XFKXQ�� LRQ� DOPDVKLQXYFKL� YD� PLNUR��
PH]R� KDPGD� PDNURJµRYDNODUQLQJ� NHQJ�
GLDSD]RQLGD� Rµ]JDULE� WXUDGLJDQ� JµRYDNOL� VWUXNWXUD�
KRVLO� TLOLVK� PXPNLQ�� %X� PROHNXODODUQLQJ�
RµOFKDPODUL� NHQJ� GRLUDGD� Rµ]JDULE� WXUDGLJDQ�
PRGGDODUQLQJ� DGVRUEVL\D� [XVXVL\DWLQL� EDVKRUDW�
TLOLVKJD�LPNRQ�EHUDGL� 

7DGTLTRWODULPL]GD� IR\GDODQLOJDQ�
IDROODVKWLULOJDQ�1DYEDKRU�LVKTRUL\�\HU�EHQWRQLWL�YD�

 

RSRNDVLPRQ� JLOODUQLQJ� PLQHURORJLN� WDUNLEL� �-
MDGYDOGD�� WDUNLEL\� WX]LOLVKL� HVD� �-MDGYDOGD�
NHOWLULOJDQ� 

�-MDGYDOGDQ�NRµULQLE� WXUJDQLGHN��1DYEDKRU�
NRQL� LVKTRUL\�\HU�EHQWRQLWODUL� WDUNLELGD�����JDFKD�
PRQWPRULOORQLW� DQLTODQJDQ� ERµOVD�� RSRNDVLPRQ� JLO�
WDUNLELGD�������JDFKD�RSDO-NULVWREDOLW-WULGLPLW�ID]D�
XFKUD\GL�� %X� XODUQLQJ� PLQHURORJLN� WDUNLEL� NHVNLQ�
IDUTODQLVKLQL�DVRVOD\GL� 

�-MDGYDOGDQ� NRµULQLE� WXUJDQLGHN�� LNNDOD�
JLOODUQLQJ� %(7� WDKOLOL� QDWLMDODULJD� NRµUD� WHUPLN�
IDROODVKWLULOJDQ� RSRNDVLPRQ� JLOODUQLQJ� QLVEL\�
\X]DVL� EHQWRQLWQLNLJ]� QLVEDWDQ� NHQJURT�
VKDNOODQJDQ� ERµOLE� ������ P��J� JDFKD� HWDGL�� <DQD�
ELU� IDUTOL� WRPRQL� VKXQGDNL�� RSRNDVLPRQ� JLO� WDU�
NLELGD� PLNURJµRYDNOLNODU� DQLTODQPDGL�� %HQWRQLW�
JLOODULGDQ� IDUTOL� UDYLVKGD�RSRNDVLPRQ�JLOODU� QLVEL\�
\X]DVLQL�PH]R� YD�PDNURJµRYDNOLNODU� WDVKNLO� HWDGL��
%XQGD\� IDUTODQLVK� \RUGDPLGD� EL]� KRVLO� TLOPRTFKL�
ERµOJDQ� NRPSR]LWVL\DQLQJ� WDUNLELQL� Rµ]JDUWLULVK�
RUTDOL�[XVXVL\DWODULQL�ERVKTDULVK�PXPNLQ� 

�-MDGYDO 
7DELL\�EHQWRQLW�YD�RSRNDVLPRQ�JLOODUQLQJ�

PLQHURORJLN�WDUNLEL 

0LQHUDOODU�QRPL 
*LO�QRPL�YD�WDUNLEGDJL�PLQHUDO 

PLTGRUL��� 
%HQWRQLW 2SRNDVLPRQ�JLO 

0RQWPRULOORQLW �� � 
6PHNWLW � - 
6HORGRQLW �   
.YDUV � � 
'DOD�VKSDWL ��� � 
*LSV ��� - 
.DROLQLW � - 
2SDO-NULVWREDOLW-
WULGLPLW�ID]D 

- ����� 

*LGURVO\XGD - � 
6HROLW   � 
.DOVLW   ��� 

1,(%-.$-1DYEDKRU�LVKTRUL\�\HU�EHWQRQLWLQL�NLVORWDOL�DNWLYODVKWLULE�ROLQJDQ�DGVRUEHQW 
�2*-7$-RSRNDVLPRQ�JLOQL�WHUPLN�DNWLYODVKWLULE�ROLQJDQ�DGVRUEHQW 

*LO�WXUL 
1LVEL\�\X]D�
�%(7�� 
�P��J 

0LNURJµRYDNODU�
QLVEL\�\X]DVL� 

P��J 

0H]R�YD�PDN�
URJµRYDNODU�QLVEL\�

\X]DVL��P��J 

*µRYDNOLNODU�
KDMPL� 
VP��J 

$GVRUEVLRQ�
JµRYDNOLNODUQL�

RµUWDFKD�RµOFKDPL��c 

1,(%-.$ ������ ϭϱ͕Ϯϱ ����ϭϯ ����� ����� 

2*-7$ ����� - ������ ����� ������ 

�-MDGYDO 
)DROODVKWLULOJDQ�EHQWRQLW�YD�RSRNDVLPRQ�JLOODUQLQJ�VRUEVLRQ�[XVXVL\DWODUL 
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2OLQDGLJDQ� DGVRUEHQWQLQJ� JµRYDNOL�
WDUNLELQL� PDTVDGOL� ERVKTDULVK� LPNRQL\DWLJD� HJD�
ERµOLVK�XFKXQ�EL]� � WDMULEDODULPL]GD�IDROODVKWLULOJDQ�
EHQWRQLW� YD� � RSRNDVLPRQ� JLOODUQLQJ� WXUOL�
QLVEDWODULGD� NRPSR]LWVL\DODU� KRVLO� TLOGLN�� %XQGD�
LVKTRUL\� \HU� EHQWRQLWL� �1,(%-.$�� �� RSRND� �2*-
7$�� QLVEDWODUL� ������ GDQ� ������ JDFKD� RUDOLTGD�
Rµ]JDUWLULOLVKLJD� ERJµOLT� UDYLVKGD�� ROLQDGLJDQ�
NRPSR]LW� JLO� �.*�� WDUNLELQLQJ� Rµ]JDULVKL� WDKOLO�
TLOLQGL�� 2OLQJDQ� NRPSR]LWODU� WDUNLEL� �-MDGYDOGD�
NHOWLULOJDQ� 

�-MDGYDOGDQ�NRµULQLE� WXUJDQLGHN��NRPSR]LW�
WDUNLELGD�RSRNDVLPRQ�JLOQLQJ�XOXVKL�RVKLE�ERULVKL�
ELODQ�JLOQLQJ�QLVEL\�\X]DVL��������P��J�GDQ��������
P��J� JDFKD� RVLE� ERUDGL��0LNURJµRYDNOLNODU� QLVEL\�
\X]DVL�������P��J�GDQ������P��J�JDFKD�NDPD\LVKL��
PH]R� YD� PDNURJµRYDNOLNODU� HVD� ������� P��J� GDQ�
������� P��J� JDFKD� RVKDGL�� 6KXQLQJGHN�� DG�
VRUEVLRQ� JµRYDNOLNODUQL� RµUWDFKD� RµOFKDPODUL�
NHVNLQ�RVKLE��������c�GDQ��������c�JDFKD�\HWDGL� 

2SRNDVLPRQ� JLO� WDUNLELGD� PH]R� YD� PDN�
URJµRYDNOLNODU� \XTRUL� GDUDMDGD�� /HNLQ� XQLQJ�
LVKTRUL\-\HU� EHQWRQLWL� ELODQ� TD\VL� QDVEDWGDJL�
DUDODVKPDVL� EL]� TLGLUD\RWJDQ� WDUNLEQL� EHULVKL�
PXPNLQOLJL� DQLT� HPDV�� 6KXQLQJ� XFKXQ� NH\LQJ�
WDGTLTRWODULPL]GD� EL]� EX� QLVEDWQL� HNVSHULPHQWDO�
WDGTLTRWODU�ELODQ�DQLTODVKQL�PDTVDG�TLOLE�TX\GLN� 

%XQLQJ�XFKXQ�LVKTRUL\�QH\WUDOODQJDQ�SD[WD�
YD� NXQJDERTDU� PR\ODUL� QDPXQDODULQL� WDMULEDYL\�
RTODVK� R¶WND]LOGL�� 7DMULEDODUGD� �-MDGYDOGDJL� IL]LN-
NLP\RYL\� NRµUVDWJLFKODUJD� HJD� PR\� QDPXQDODUL�
GDQ�IR\GDODQLOGL� 

7DMULEDODUGD� SD[WD� YD� NXQJDERTDU�
PR\ODULQL� 1DYEDKRU� NRQLGDQ� ROLQJDQ� YD�
IDROODVKWLULOJDQ� LVKTRUL\-\HU� EHQWRQLWL��
IDROODVWLULOJDQ� RSRNDVLPRQ� JLOODU� ELODQ� DORKLGD� YD�
XODUQLQJ� ������� ������� ������� ������� ������
QLVEDWODUGDJL� NRPSR]LWVL\DODUL� ELODQ� PR\�
PDVVDVLJD� QLVEDWDQ� ���-����� PLTGRULGD� UHDJHQW�

VDUIODE� ��-��� ႏ� KDURUDWGD� ��� PLQ� GDYRPLGD�
RTODQGL��2OLQJDQ�QDWLMDODU��-MDGYDOGD�NHOWLULOJDQ� 

�-MDGYDOGDQ� NRµULQLE� WXUJDQLGHN�� NLVORWDOL�
IDROODVKWLULOJDQ� EHQWRQLWOL� JLO� ELODQ� RTODQJDQ�
PR\QLQJ� VLIDW� NRµUVDWNLFKODUL� QD]RUDW� QDPXQDVLGD�
RTODQJDQ� PR\� VLIDW� NR¶UVDWNLFKODULJD� GH\DUOL� ELU�
[LO��/HNLQ��SD[WD�PR\LQL�RTODVK�MDUD\RQLGD�PR\JD�
TRµVKLOD\RWJDQ�JLOQLQJ����-�����PLTGRUODULGD�NRµN�
ELUOLNODUQL�VDTODQLE�TROJDQLQL�NRµULVKLPL]�PXPNLQ��
;XGGL� VKX�PR\QL� IDROODVKWLULOJDQ� RSRNDVLPRQ� JLO�
ELODQ� LVKORY� EHULOJDQGD� PR\ODUQLQJ� UDQJL� TL]LO�
ELUOLNODU� ERµ\LFKD� ��� TL]LO� ELUOLNQL� WDVKNLO� HWLE��
RTODQJDQ�QDPXQDODU� LFKLGDJL� HQJ�SDVW�NRµUVDWJLFK�
ROLQGL��/HNLQ��SD[WD�PR\LJD�WHUPLN�IDROODVKWLULOJDQ�
RSRNDVLPRQ�JLOGDQ������YD�XQGDQ�\XTRUL�PLTGRU�
GD�TRµVKLOJDQ�YDTWGD�NRµN�ELUOLNODU�EDUWDUDI�HWLOGL��
$JDUGD� SD[WD� PR\LJD� NRµN� WXVQL� [ORURILOODU�� JRV�
VLSROQLQJ� WXUOL� KRVLODODUL� EHULVKLQL� LQREDWJD� ROVDN��
WHUPLN�LVKORY�EHULVKGD�RSRNDVLPRQ�JLOODUGD�SD\GR�
ERµOJDQ� PH]R� YD� PDNURJµRYDNOLNODU� \XTRULGDJL�
IL]LN� RµOFKDPODUL� PLNURJµRYDNOLNODUGDQ� NDWWD�
ERµOJDQ� PRGGDODUQL� \D[VKLURT� ERJµODJDQLQL� NX�
]DWLVKLPL]�PXPNLQ� 

 �-MDGYDO 
%HQWRQLW�YD�RSRNDVLPRQ�JLOODU�DVRVLGD�ROLQJDQ�NRPSR]LWODUQL�VRUEVLRQ�NRµUVDWJLFKODUL 

.R¶UVDWNLFKODU 
1,(%-.$�2*-7$�QLVEDWL 

����� ����� ����� ����� ����� 

1LVEL\�\X]D��%(7���P��J ������ ������ ������ ������ ������ 

0LNURJµRYDNODU�QLVEL\�\X]DVL��P��J ϭϯ͕Ϭϰ ����� ���� ���� ���� 

0H]R�YD�PDNURJµRYDNODU�QLVEL\�\X]DVL��P��J ϭϲϱ͕ϯϯ ������ ����� ������ ������ 

*µRYDNOLNODU�KDMPL��VP��J ����� ����� ����� ����� ����� 

$GVRUEVLRQ�JµRYDNOLNODUQL�R¶UWDFKD�R¶OFKDPL��c ����� ����� ����� ����� ������ 

�-MDGYDO 
7DMULEDODUGD�IR\GDODQLOJDQ�SD[WD�YD�NXQJDERTDU�

PR\ODULQLQJ�IL]LN-NLP\RYL\�NRµUVDWJLFKODUL 

.RµUVDWJLFKODU 3D[WD�PR\L .XQJDERTDU�
PR\L 

0R\QLQJ�
NLVORWD�VRQL� 
PJ�ɄɈɇ�J 

���� ���� 

5DQJL�
 ������ �� 

1DPOLJL��� ���� ��� 
3HUHNLV� VRQL��
���Ɉ��PPRO�NJ ��� ��� 


-�SD[WD�PR\LQLQJ�UDQJL�TL]LO�ELUOLN��/RYLERQG�ERµ\LFKD�
�����VP�TDOLQOLNGDJL�N\XYHWDGD�GRLPL\����VDULT��NRµN��
ELUOLNGD��NXQJDERTDU�PR\LQLQJ�UDQJL�PJ�-�VKNDODVLGD�
DQLTODQJDQ�� 
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�-MDGYDO 
.RPSR]LWVLRQ�WDUNLE�\RUGDPLGD�RTODQJDQ�RµVLPOLN�PR\ODULQLQJ�UDQJ�NRµUVDWNLFKODUL�Rµ]JDULVKL 

.RPSR]LW�WDUNLEL��� $GVRUEHQW�VDUIL��PR\�PDVVDVLJD�QLVEDWDQ�� 

1,(%-.$ 2*-7$ ��� ��� ��� ��� ��� ��� 

3D[WD�PR\L��ERVKODQJµLFK�UDQJL�–����TL]LO����NRµN��ELUOLN� 

6LQRY��NRPSR]LW�JLO�ELODQ�RTODVK 

��� - ����� ����� ���� ���� ���� ���� 

- ��� ������ ������ ����� ����� ����� ����� 

�� �� ����� ����� ����� ����� ����� ����� 

�� �� ����� ����� ����� ���� ���� ���� 

�� �� ����� ���� ���� ���� ���� ���� 

�� �� ����� ����� ����� ���� ���� ���� 

�� �� ����� ����� ����� ���� ���� ���� 

1D]RUDW��6XSHU�))�RTORYFKL�JLOL 

- - ����� ���� ���� ���� ���� ���� 

.XQJDERTDU�PR\L��ERVKODQJµLFK�UDQJL�–����PJ�-� 

6LQRY��NRPSR]LW�JLO�ELODQ�RTODVK 

��� - �� � � � � � 

- ��� �� �� � � � � 

�� �� �� � � � � � 

�� �� �� � � � � � 

�� �� � � � � � � 

�� �� � � � � � � 

�� �� �� �� � � � � 

1D]RUDW��6XSHU�))�RTORYFKL�JLOL 

- - �� �� � � � � 

2OLQJDQ� NRPSR]LVL\DODU� WDUNLELQL�
VROLVKWLULVK�YD�XODUQLQJ�DGVRUEHQW�VLIDWLGD�PR\ODUQ�
LQJ� UDQJ� NRµUVDWJLFKODULJD� WD¶VLULQL� HNVSHULPHQWDO�
RµUJDQLVK� QDWLMDVLGD� HQJ� PDTEXO� WDUNLE� VLIDWLGD�
NLVORWDOL� IDROODVKWLULOJDQ� LVKTRUL\-\HU� EHQWRQLWL�
�1,(%-.$��YD�WHUPLN�IDROODVKWLULOJDQ�RSRNDVLPRQ�
JLO� �2*-7$�� QLVEDWL� ������ QL� WDVKNLO� HWJDQ�
NRPSR]LVL\D�WDUNLEL�WDQODQGL� 

)DROODVKWLULOJDQ� EHQWRQLW� YD� � RSRNDVLPRQ�
JLOODU� DVRVLGD� ROLQJDQ� NRPSR]LWOL� JLOODUQLQJ� D]RW�
PXKLWLGDJL� DGVRUEVL\D-GHVRUEVL\D� L]RWHUPDODUL�
DVRVLGD� DGVRUEVLRQ� VLJµLP� NRµUVDWJLFKODULQL� WDKOLO�
TLOLQLE�� JLO� QDPXQDODUL� QLVEL\� \X]DVL�� PLNUR� YD�
PH]RJµRYDNOLNODU� \X]DVL�� DGVRUEVLRQ�
JµRYDNOLNODUQLQJ� RµUWDFKD� RµOFKDPL�� VKXQLQJGHN�
JµRYDNOLNODUQLQJ� KDMPL\� WDTVLPODQLVKL� NDEL�

NRµUVDWJLFKODU� KLVREODE� FKLTLOGL��2OLQJDQ�QDWLMDODU�
QD]RUDW� QDPXQDVLGDJL� 6XSHU� ))� JLOLQLQJ�
NRµUVDWJLFKODUL� ELODQ� VROLVKWLULOGL�� 1DWLMDODU� �-
MDGYDOGD�NHOWLULOJDQ� 

�-MDGYDOGDJL�PD¶OXPRWODUGDQ�NR¶ULQLE�WXU�
JDQLGHN�� ROLQJDQ� .*� QLVEL\� \X]DVL� ������� J�P���

JµRYDNOLNODU� KDMPL� ������ VP��J�� JµRYDNOLNODUQL�
RµUWDFKD� RµOFKDPL� ������ c� QL� WDVKNLO� TLODGL�� .*�
QLQJ�QLVEL\�\X]DVL�6XSHU�))�QLQJ�QLVEL\�\X]DVLGDQ�
����� J�P�� JD� NDP�� /HNLQ� XQLQJ� JµRYDNOLNODUL�
KDMPL� �����!������ YD� RµUWDFKD� RµOFKDPL�
�����!������ IDUT� TLODGL�� %XQGD\� IDUT� 1,(%-.$�
ELODQ� WDTTRVODJDQGD� DQFKD� \XTRUL�� $\QDQ� PDQD�
VKX� IDUTODQLVKQL� EHQWRQLWOL� JLO� WDUNLELJD� NLULWLVK��
ROLQD\RWJDQ�.*�QLQJ�VRUEVLRQ�[XVXVL\DWLQL�RVKLUD�
GL�� <DQL�� EX� \HUGD� QLVEL\� \X]D� NLFKLN� ERµOLVKLJD�
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�-MDGYDO 
)DROODVKWLULOJDQ�EHQWRQLW�YD�NRPSR]LWOL�JLOODUQLQJ�VRUEVLRQ�[RVVDODUL 

.RµUVDWNLFKODU 
*LO�QDPXQDODUL 

1,(%-.$ .* 6XSHU�)) 
1LVEL\�\X]D��%(7���P��J ������ ������ ������ 
0LNURJµRYDNODU�QLVEL\�\X]DVL��P��J ϭϱ͕Ϯϱ ����� - 
0H]R�YD�PDNURJµRYDNODU�QLVEL\�\X]DVL��P��J ����ϭϯ ������ ������ 
*µRYDNOLNODU�KDMPL��VP��J ����� ����� ����� 

$GVRUEVLRQ�JµRYDNOLNODUQL�RµUWDFKD�RµOFKDPL��c ����� ����� ����� 

1,(%-.$-1DYEDKRU�LVKTRUL\�\HU�EHWQRQLWLQL�VXOIDW�NLVORWD�ELODQ�LVKORY�EHULVK�RUTDOL�ROLQJDQ�DGVRUEHQW�� 
.*-NRPSR]LWOL�JLO��6XSHU�))-WDTTRVODVK�XFKXQ�QD]RUDW�QDPXQDVL 

TDUDPDVGDQ� JµRYDNOLNODUQL� RµOFKDPL� ERµ\LFKD�
KDMPL\� WDTVLPODQLVKL� ROLQD\RWJDQ� DGVRUEHQWQLQJ�
PH]RSRUODUJD� ERJµOLT� UDYLVKGDJL� VRUEVLRQ�
[XVXVL\DWODULQL�EHOJLOD\GL� 

$]RW�DGVRUEVL\DVL�L]RWHUPDODULGDQ�ROLQJDQ�
PD¶OXPRWODU� VRUEHQWODUQLQJ� JµRYDNOLJLQL� WDYVL�
IORYFKL� SDUDPHWUODUQL� DQLTODVKJD� LPNRQ� EHUDGL��
2OLQJDQ� PD¶OXPRWODUJD� DVRVDQ� �-UDVPGD� QLVEL\�
\X]DGD� IDRO� JµRYDNOLNODUQL� KDMPL\� WDTVLPODQLVKL�
WDVYLUODQJDQ�� %XQGDQ� WDVKTDUL� RµVLPOLN� PR\ODUL�
WDUNLELGDJL� VRUEUL\DODQLVK� OR]LP� ERµOJDQ� PRGGD�
ODU�� [XVXVL\DWLGDQ� NHOLE� FKLTLE�� JµRYDNOLNODUGD�

1,(%-.$��.*��6XSHU�))�JLOODULGD�JµRYDNOLNODUQL�KDMPL\� 
WDTVLPODQLVKL� 

\XWLOLVKL�\RNL�PROHNXO\DU�\RµO�ELODQ�ERJµODE�ROLQ�
LVKLQL� KLVREJD� ROVDN�� WDNOLI� TLOLQD\RWJDQ� .*� GD�
LNNDOD� YD]LIDQL� KDP� EDMDUXYFKL� NRPSRQHQWODU�
PDYMXG� 

5DVPGDQ� NRµULQLE� WXUJDQLGHN�� QD]RUDW�
XFKXQ� IR\GDODQLOJDQ� 6XSHU� ))� RTORYFKL� WXSURJL�
WDUNLELGD� PLNURJ¶RYDNODU� NX]DWLOPD\DSWL�� 1,(%-
.$� QDPXQDVLGD� HVD� PH]R� YD� PDNURJµRYDNOLNODU�
XOXVKL�NDP��+RVLO�TLOLQJDQ�NRPSR]LWQLQJ�JµRYDNOL�
WX]LOLVKL� JHWHURJHQOLJLQL� NRµULQPRTGD�� %X� HVD�

WDKOLO� TLOLQD\RWJDQ� VRUEHQWODUGD� UDQJ� EHUXYFKL�
PRGGDODU� DGVRUEVL\VLQLQJ� PXPNLQ� ERµOJDQ� PH[�
DQL]PL� YD� WXUODUL� IDUTOL� ERULVKLQL� ELOGLUDGL�� 2µ]�
QDYEDWLGD�� 1DYEDKRU� NRQL� LVKTRUL\-\HU� EHQWRQRWL�
YD�RSRNDVLPRQ�JLOLGDQ�WDVKNLO�WRSJDQ�IDROODVKWLULO�
JDQ�NRPSR]LW�WDUNLE�PR\ODUQLQJ�JHWHURJHQ�KDPURK�
PRGGDODULQL� VRUEWVL\DODVK� VDPDUDGRUOLJLJD� LMREL\�
WD¶VLU�HWLVKL�NHUDN� 

��.RPSR]LW� WDUNLELGDJL�RSRNDVLPRQ�JLO�PL�
TGRULQL� ��-���� RUDOLJµLGD� RVKLULOLVKL� LNNDOD� PR\�
ODUQL� KDP� RTODVK� VDPDUDGRUOLJLQL� \D[VKLODQLVKLJD�
ROLE� NHOGL�� /HNLQ�� XQLQJ� PLTGRULQL� ��-���� JDFKD�
RVKLULOLVKL� SD[WD� PR\LQLQJ� NRµN� ELUOLNODULQL� WRµOLT�
EDUWDUDI� HWVDGD�� TL]LO� ELUOLN� ERµ\LFKD� DNVLQFKD� QD�
WLMDJD� ROLE� NHOGL�� ;XGGL� VKXQGD\� KRODW� NXJDERTDU�
PR\LQL�RTODVK�MDUD\RQLGD�KDP�NX]DWLOGL��%X�KRODWQL�
NRPSR]LW� JLO� WDUNLELGDJL� PLNURJµRYDNODU� XOXVKL�
NHVNLQ�NDPD\LE�NHWLVKL�ELODQ�L]RKODVK�PXPNLQ� 

 
;XORVD 
<XTRULGDJL� QDWLMDODUGDQ� NHOLE� FKLTLE��

RTORYFKL� NRPSR]LW� JLO� WDUUNLELGD� LVKTRUL\-\HU�
EHQWRQLWL� YD� RSRNDVLPRQ� JLOQLQJ� QLVEDWL� ������
ERµOJDQGD� HQJ� VDPDUDOL� WD¶VLUJD� HJD� GHJDQ�
[XORVDJD� NHOLVK� PXPNLQ�� 7DKOLOL\� QDWLMDODUGDQ�
PD¶OXP� ERµOLVKLFKD� 1,(%-.$� WDUNLELJD� RSRNDVL�
PRQ� JLO� TRµVKLOLVKL� YD� PH]RSRUDOL� JµRYDNOLNODUQL�
NR¶SD\LVKL� XQLQJ� VRUEVLRQ� [XVXVL\DWODULQL� RVKLVKL�
JD� ROLE� NHOPRTGD�� /HNLQ� NRPSR]LW� WDUNLELJD�
RSRNDVLPRQ�JLOQL�����GDQ�RUWLT�NLULWLOLVKL�R¶VLPOLN�
PR\ODULQL� RTODVKGD� VDPDUDGRUOLNQL� SDVD\LVKLJD�
ROLE� NHODGL�� %X� NRPSR]LW� WDUNLELGD� PLNUR-
JµRYDNODUQLQJ�QLVEDWL�SDVD\LE�NHWLVKL�YD�PR\GDJL���
QP� GDQ� NLFKLN� RµOFKDPOL�� KDPURK� PRGGDODUQL�
VRUEVL\DODVK�VDPDUDVL�NDPD\LVKL�QDWLMDVLGD�\X]DJD�
NHODGL�� 2SRNDVLPRQ� JLO� WDUNLELGDJL� PDN�
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�� %LQQDWRYD�/�$��� 6KLUDOL\HYD�(�0���<DNXERY�$�,���0XUDGRYD�1�0���1XUL\HY�$�1��7HUPRREUDERWND�EHQWRQLWD� L� DGVRUEWVL\D�PHWLOHQD� JROXERJR�
>+HDW�WUHDWPHQW�RI�EHQWRQLWH�DQG�DGVRUSWLRQ�RI�PHWK\OHQH�EOXH@��.RQGHQVLURYDQQ\\H�VUHG\�L�PH]KID]Q\\H�JUDQLWV\����������������-���� 

�� 'LVWDQRY�8�*���.RQ\XNKRYD�7�3��0LQHUDO
QR\H�V\U
\H��6RUEHQW\�SULURGQ\\H�>0LQHUDO�UDZ�PDWHULDOV��1DWXUDO�VRUEHQWV@��0RVFRZ��*HRLQIRUPPDUN�
3XEO������������� 

�� 3HWURYD�9�3��1HPHWDOOLFKHVNL\H�SROH]Q\\H�LVNRSD\HP\\H��6SUDYRFKQR\H�SRVREL\H�>1RQ-PHWDOOLF�PLQHUDOV��5HIHUHQFH�PDQXDO@��0RVFRZ��1HGUD�
3XEO������������� 

�� 'LVWDQRYD�8�*���)LO
NR�$�6��1HWUDGLWVLRQQ\\H�YLG\�PLQHUDO
QRJR�V\U
\D�>1RQ-WUDGLWLRQDO�W\SHV�RI�PLQHUDO�UDZ�PDWHULDOV@��0RVFRZ��1HGUD��������
���� 

�� /\JLQD� 7�=���0LNKD\ORYD� 2�$��� .KDWVULQRY� $�,��� .RQ\XNKRYD� 7�3��7HNKQRORJLL� NKLPLFKHVNR\� DNWLYDWVLL� QHRUJDQLFKHVNLNK� SULURGQ\NK� PLQHU�
DO
Q\NK�VRUEHQWRY�>7HFKQRORJLHV�IRU�FKHPLFDO�DFWLYDWLRQ�RI�LQRUJDQLF�QDWXUDO�PLQHUDO�VRUEHQWV@��.D]DQ
��.*78�3XEO������������� 

�� $O\NRY�1�1���$O\NRYD�7�9���$O\NRY�1�0��2SRNL��$VWUDNKDQVNR\�REODVWL�>2SRNL��$VWUDNKDQ�UHJLRQ@��$VWUDNKDQ
��,]GDWHO
VNL\�GRP�$VWUDNKDQVNRJR�
XQLYHUVLWHWD�3XEO������������� 

�� .RQ\XNKRYD� 7�3�� 7HNKQRORJLFKHVND\D� RWVHQND� NDFKHVWYD� QD� UD]Q\NK� VWDGL\DNK� *55� LVNKRGQ\NK� L� DNWLYLURYDQQ\NK� WVHROLWVRGHU]KDVKFKLNK�
NUHPQLVW\NK�SRURG�GO\D�LVSRO
]RYDQL\D�Y�QHWUDGLWVLRQQ\NK�QDSUDYOHQL\D[�>7HFKQRORJLFDO�DVVHVVPHQW�RI�WKH�TXDOLW\�DW�GLIIHUHQW�VWDJHV�RI�JHRORJLFDO�
H[SORUDWLRQ�RI�LQLWLDO�DQG�DFWLYDWHG�]HROLWH-FRQWDLQLQJ�VLOLFHRXV�URFNV�IRU�XVH�LQ�QRQ-WUDGLWLRQDO�DUHDV@��.D]DQ
������������ 

�� .RQ\XNKRYD� 7�3�� 7HNKQRORJLFKHVND\D� RWVHQND� NDFKHVWYD� SULURGQ\NK� L� DNWLYLURYDQQ\NK� WVHROLWRY� L� RSRN� QD� UD]Q\NK� VWDGL\DNK� *55� GO\D�
LVSRO
]RYDQL\D�Y�QHWUDGLWVLRQQ\NK�REODVW\DNK��GO\D�RFKLVWNL�SLW
\HY\NK�L�VWRFKQ\NK�YRG��RVXVKNL�QHIW\DQ\NK�JD]RY�L�YR]GXNKD��RFKLVWNL�G\PRY\NK�
JD]RY�7(6��VHURRFKLVWNL�XJOHYRGRURGQRJR�V\U
\D��GO\D�SURL]YRGVWYD�]KLGNRJR�VWHNOD�L�DJURNKLPLFKHVNLNK�XGREUHQL\��>7HFKQRORJLFDO�DVVHVVPHQW�RI�
WKH�TXDOLW\�RI�QDWXUDO�DQG�DFWLYDWHG�]HROLWHV�DQG�IODVNV�DW�GLIIHUHQW�VWDJHV�RI�JHRORJLFDO�H[SORUDWLRQ�IRU�XVH�LQ�QRQ-WUDGLWLRQDO�DUHDV��IRU�GULQNLQJ�DQG�
ZDVWH�ZDWHU�WUHDWPHQW��GU\LQJ�RI�RLO�JDVHV�DQG�DLU��SXULILFDWLRQ�RI�IOXH�JDVHV�IURP�WKHUPDO�SRZHU�SODQWV��GHVXOIXUL]DWLRQ�RI�K\GURFDUERQ�UDZ�PDWHUL�
DOV��IRU�WKH�SURGXFWLRQ�RI�OLTXLG�JODVV�DQG�DJURFKHPLFDO�IHUWLOL]HUV�@��.D]DQ��761,,*HROQHUXG�3XEO������������ 

�� <DNLPRYD�$�9��7VHROLWVRGHU]KDVKFKL\H�SRURG\�7DWDUVWDQD�L�LNK�SULPHQHQL\H�>=HROLWH-FRQWDLQLQJ�URFNV�RI�7DWDUVWDQ�DQG�WKHLU�DSSOLFDWLRQ@��.D]DQ
��
)HQ�3XEO������������� 

��� 3RQRPDUHY�9�9��7HNKQRORJL\D�DGVRUEHQWRY�GO\D�RFKLVWNL�UDVWLWHO
Q\NK�PDVHO�QD�RVQRYH�GLDWRPLWD�L�EHQWRQLWD��$YWRUHIHUDW��GLVV��NDQG��WHNKQ��QDXN�
>$GVRUEHQW�WHFKQRORJ\�IRU�SODQW�SXULILFDWLRQ�RLOV�EDVHG�RQ�GLDWRPLWH�DQG�EHQWRQLWH��$EVWUDFW�3K'@��1RYRFKHUNDVVN����������� 

��� 7DUDQ� 1�*��$GVRUEHQW\� L� LRQLW\� Y� SLVKFKHYR\� SURP\VKOHQQRVWL� >$GVRUEHQWV� DQG� LRQ� H[FKDQJHUV� LQ� WKH� IRRG� LQGXVWU\@�� 0RVFRZ�� /HJND\D� L�
SLVKFKHYD\D�SURP\VKOHQQRVW
�3XEO������������� 

��� $LYDOLRWL�0���9DPYDVDNLV�,���*LGDUDNRV�(���%7(;�DQG�07%(�DGVRUSWLRQ�RQWR�UDZ�WKHUPDOO\�PRGLILHG�GLDWRPLWH��-RXUQDO�RI�+D]DUGRXV�0DWHULDOV��
����������������-�����'2,����������M�MKD]PDW��������������DFFHVHG������������ 

��� $GHZDOH�$���)DELDQR�9��$PLQH�PRGLILHG�NDROLQLWH�FOD\�IURP�1LJHULD��$�UHVRXUFH�IRU�UHPRYLQJ�&G���DQG�3E���LRQV�IURP�DTXHRXV�VROXWLRQ��-RXU�
QDO�RI�DSSOLHG�UHVHDUFK�DQG�WHFKQRORJ\��������������������'2,�����������LFDW����������������������� 

��� 6KPLGW�$�$�7HRUHWLFKHVNL\H�RVQRY\�UDILQDWVLL�UDVWLWHO
Q\NK�PDVHO�>7KHRUHWLFDO�IRXQGDWLRQV�RI�UHILQLQJ�YHJHWDEOH�RLOV@��0RVFRZ��3LVKFKHSURPL]GDW�
3XEO������������� 

��� .DUQDXNKRY�$�3��$GVRUEWVL\D��7HNVWXUD�GLVSHUVQ\NK�L�SRULVW\NK�PDWHULDORY�>$GVRUSWLRQ��7H[WXUH�RI�GLVSHUVHG�DQG�SRURXV�PDWHULDOV@��1RYRVLELUVN��
1DXND�3XEO������������� 

��� /\JLQD�7�=��0LNKD\ORYD�2�$��1DXPNLQD�1�,��*XED\GXOOLQD�$�0��L�GU��5DWVLRQDO
Q\\�NRPSOHNV�PHWRGRY�L]XFKHQL\D�VRVWDYD�L�VYR\VWY�SULURGQ\NK�
VRUEHQWRY�NDN�RVQRYD�Y\ERUD�LQQRYDWVLRQQ\NK�WHNKQRORJL\�SHUHUDERWNL�L�SHUVSHNWLYQ\NK�QDSUDYOHQL\�LVSRO
]RYDQL\D�PLQHUDO
QRJR�V\U
\D�>$�UDWLRQ�
DO�VHW�RI�PHWKRGV�IRU�VWXG\LQJ�WKH�FRPSRVLWLRQ�DQG�SURSHUWLHV�RI�QDWXUDO�VRUEHQWV�DV�WKH�EDVLV�IRU�FKRRVLQJ�LQQRYDWLYH�SURFHVVLQJ�WHFKQRORJLHV�DQG�
SURPLVLQJ�DUHDV�IRU�WKH�XVH�RI�PLQHUDO�UDZ�PDWHULDOV@��*HRUHVXUV\������������������� 

��� 6KDFKQHYD�<H�<8��3ROXFKHQL\H�VRUEHQWRY�QD�RVQRYH�SULURGQRJR�PLQHUDO
QRJR�V\U
\D�>3URGXFWLRQ�RI�VRUEHQWV�EDVHG�RQ�QDWXUDO�PLQHUDO�UDZ�PDWH�
ULDOV@�� =KXUQDO� %HORUXVVNRJR� JRVXGDUVWYHQQRJR� XQLYHUVLWHWD�� (NRORJL\D�� ������ ��� ��-���� '2,�� �������������-���;�����-�-��-��� �DFFHVHG�
����������� 

��� 3U\DQLNRY�9�3��6LVWHPD�NUHPQH]HPD�>6LOLFD�V\VWHP@��6DQNW-3HWHUEXUJ��6WUR\L]GDW�3XEO������������ 
��� 'LVWDQRY�8�*��0LQHUDO
QR\H�V\U
\H��2SDO-NULVWREDOLWRY\\H�SRURG\��6SUDYRFKQLN�>0LQHUDO�UDZ�PDWHULDOV��2SDO-FULVWREDOLWH�URFNV��'LUHFWRU\@��0RV�

FRZ��*HRLQIRUPPDUN�3XEO������������ 
��� ,YDQRY�0�*���/LNKDUHYD�2�%���0DWHUQ�$�,���<DURVKHYVND\D�.K�0��0RGLILWVLURYDQL\H�RSDO-NULVWREDOLWD-RSRNL�NUDVQRJYDUGH\VNRJR�PHVWRUR]KGHQL�

\D�VYHUGORYVNR\�REODVWL�>0RGLILFDWLRQ�RI�RSDO-FULVWREDOLWH-RSRND�IURP�WKH�.UDVQRJYDUGH\VNRH�GHSRVLW��6YHUGORYVN�UHJLRQ@��9HVWQLN�ND]DQVNRJR�
WHNKQRORJLFKHVNRJR�XQLYHUVLWHWD�����������������-��� 

��� ,YDQRY�0�*���/LNKDUHYD�2�%���0DWHUQ�$�,���6WR\DQRY�2�9��6RUEWVL\D�IRUPDO
GHJLGD�L�WHNKQRORJL\D�SROXFKHQL\D�RSRNL��PRGLILWVLURYDQQR\�VLODQRP�
>)RUPDOGHK\GH�VRUSWLRQ�DQG�WHFKQRORJ\�IRU�SURGXFLQJ�VLODQH-PRGLILHG�IODVN@��9HVWQLN�WHNKQRORJLFKHVNRJR�XQLYHUVLWHWD������������������-��� 

��� 3DGDONLQ�1�9���<HYVKLQ�3�1��0RGLILWVLURYDQQ\\H�VRUEHQW\�QD�RVQRYH�RSRNL�GO\D�RFKLVWNL�YRG�>0RGLILHG�VRUEHQWV�EDVHG�RQ�IODVN�IRU�ZDWHU�SXULIL�
FDWLRQ@��7UXG\�.RO
VNRJR�QDXFKQRJR�WVHQWUD�5$1�>3URFHHGLQJV�RI�WKH�.ROD�6FLHQWLILF�&HQWHU�RI�WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV@���������������
���-�����'2,�����������.6&������������������������-��� 

�� 

)22'�352&(66,1*� 
ɉȿɊȿɊȺȻɈɌɄȺ�ɉɂɓȿȼɕɏ�ɉɊɈȾɍɄɌɈȼ� 

2=,4-294$7�7(;12/2*,<$6,� 

URJµRYDNODU� NRµSD\LVKL� RµWND]XYFKL� \RµODNODUQLQJ�
RVKLVKLQL� WD¶PLQODVDGD�� PLNURRµOFKDPOL�
TRµVKLPFKDODUQL� XVKODE� TROLVK� TRELOL\DWLJD� HJD�
HPDVOLJLQL�WDVGLTOD\GL��6KX�ELODQ�ELUJD��D]RW�JD]LQL�
\XWLVK�TRELOL\DWLGDQ�IDUTOL�UDYLVKGD��RµVLPOLN�PR\�
ODUL� WDUNLELGDJL� PRGGDODUQLQJ� PLNUR� YD� PH�
]RJµRYDNODUGD� XVKODE� TROLQPD\GLJDQ� JXUXKLQL� D\�
QDQ� RµWXYFKL� YD� PDNUR� RµOFKDPOL� JµRYDNODUGD�
VRUEVL\DODQLVKL�NX]DWLODGL�� 

2OLQJDQ� NRPSR]LWOL� DGVRUEHQW� \RUGDPLGD�
RµVLPOLN� PR\ODULQL� RTODVK� GDUDMDVL� WXUOL�
PDYVXPODUGD� LVKODE� FKLTDULOJDQ� GDVWODENL�
UDQJOLOLJL�KDU�[LO�ERµOJDQ�PR\ODUQL�RTODVK�GDUDMDVL�
Rµ]JDULE� WXULVKLQL� NRµUVDWDGL�� %XQGDQ� WDVKTDUL�
WDNOLI� TLOLQD\RWJDQ� NRPSR]LWOL� DGVRUEHQW� X]RT�

PXGGDW� VDTODQJDQ� FKLJLWODUGDQ� ROLQJDQ� PR\ODUQL��
\D¶QL� QDPOLN� YD� LVVLTOLN� KLVRELJD� NLVORWDOLOLJL�
RVKLVKL��\DQJL�YD�\XTRUL�PROHNXODOL�KRVLODODU�SD\GR�
ERµOLVKL� NX]DWLOJDQ� PR\ODUQL� RTODVKGD� QD]RUDW�
QDPXQDVLJD�QLVEDWDQ�\D[VKL�QDWLMD�EHUDGL� 

7DMULEDODUGD� EHQWRQLWOL� JLOODU� VRUEVLRQ�
[XVXVL\DWODULJD�NRµUD�RµVLPOLN�PR\LGDJL�HUNLQ�\RJµ�
NLVORWODULQL��RSRNDVLPRQ�JLOODU�HVD�PHWDOO�YD�VRYXQ�
TROGLTODULQL�� VKXQLQJGHN� KRVLO� ERµOJDQ� \XTRUL�
PROHNXODOL� PRGGDODUQL� \D[VKL� VRUEVL\DODVKL�
DQLTODQGL�� 0R\ODUQL� LVKTRUL\� QH\WUDOODVK�
MDUD\RQLGD�� LVKTRU� VDUILQL� NDPD\WLULVK� KLVRELJD��
UDQJLQL� QLEDWDQ� EDODQG� TROGLULVK� KDPGD� WDNOLI�
HWLOD\RWJDQ�NRPSR]LWOL�JLOGDQ�IR\GDODQLVK�KLVRELJD�
VDPDUDOL�SDVD\WLULVKJD�HULVKLODGL�� 
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