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,1752'8&7,21� 
5KL]RSKRUDFHDH�LV�D�JURXS�RI�SODQWV�FRPSULVLQJ�

WUHHV� RU� VKUXEV�� GLVWULEXWHG� LQ� WURSLFDO� UHJLRQ� 

FRQVLVWLQJ� RI� ��� JHQHUD� DQG� ���� VSHFLHV�� � 6RPH� 

JHQHUD� DUH� WKH� FRPSRQHQW� RI� PDQJURYH� YHJHWDWLRQ��

2QH� RI� WKH� JHQHUD� LQ� WKLV� IDPLO\� LV� 3HOODFDO\[ �

�0DEEHUOH\�������� 

7KH� QDPH� RI� 3HOODFDO\[� ZDV� WDNHQ� IURP� WKH�

*UHHN�³SHOOD´�PHDQV�³WKH�KLGGHQ�RQH´��ZKLOH�³FDO\[´�

FRPHV� IURP� WKH� *UHHN� ³NDOX[´� PHDQV� ³WKH� KDLU-

FRYHUHG� FDO\[´��7KH� FRPELQDWLRQ� RI� WKH� WZR� ZRUGV�

DUH�WUDQVODWHG� OLWHUDOO\�PHDQV� ³IORZHU�SHWDOV�FRYHUHG�

E\�KDLUV´��0DGDQL�DQG�:RQJ�������� 

6R� IDU� WKHUH� ZHUH� HLJKW� VSHFLHV� RI� 3HOODFDO\[ �

KDYH� EHHQ� IRXQG�� ZLWK� WKH� GLVWULEXWLRQ� DUHD� IURP� 

0\DQPDU��6RXWK�RI�&KLQD��,QGRQHVLD��0DOD\VLD��DQG�

WKH� 3KLOLSSLQHV�� 7KH� HLJKW� VSHFLHV� RI�3HOODFDO\[� DUH�

3�� D[LOODULV� .RUWK�� 3�� FULVWDWXV� +HPVO��� 3�� OREELL�

�+RRN�I��� 6FKLPS�� 3�� SDUNLQVRQLL� &�(�&�� )LVK��� 3��

SXVWXODWD� 0HUU��� 3�� VDFFDUGLDQXV� 6FRUW��� 3�� 

V\PSKLRGLVFXV� 6WDSI�� DQG�3�� \XQQDQHQVLV� +X�� )RXU�

VSHFLHV�RXW�RI�HLJKW�KDYH��EHHQ� IRXQG� LQ� WKH�%RUQHR�

UHJLRQ� LQFOXGLQJ� WKH� .DOLPDQWDQ� DUHD� RI� ,QGRQHVLD��

7KH�IRXU�VSHFLHV�DUH�3��D[LOODULV��3��FULVWDWXV��3��OREELL�

DQG� 3�� V\PSKLRGLVFXV�� 7KH� IRXU� VSHFLHV� DUH� 3�� 

D[LOODULV�� 3�� FULVWDWXV�� 3�� OREELL�DQG�3�� V\PSKLRGLV�

FXV�� 3HOODFDO\[� LQ� %RUQHR� LV� FRPPRQO\� JURZLQJ� LQ�

SULPDU\� DQG� GLVWXUEHG� IRUHVWV� IURP� ORZODQGV� XS� WR�

�����P� DERYH� VHD� OHYHO� �0DGDQL� DQG�:RQJ�� ������

'LQJ�+RX��������� 

3HOODFDO\[�V\PSKLRGLVFXV�ZDV�SXEOLVKHG�IRU�WKH�

ILUVW�WLPH�LQ�WKH�%XOO��0LVF��,QIRUP��.HZ������������
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>3HOODFDO\[�6\PSKLRGLVFXV�6WDIS�GDUL�/RQJ�%DJXQ��0DKDNDP�KXOX� 
.DUDNUHWLVDL�0RUIRORJL�GDQ�3HUVHEDUDQQ\D@ 

 

,QJJLW�3XML�$VWXWL�
�5DWQD�6XVDQGDULQL��DQG�5LVPLWD�6DUL� 
�&HQWUH�IRU�3ODQW�&RQVHUYDWLRQ��%RJRU�%RWDQLFDO�*DUGHQ�±�,QGRQHVLDQ�,QVWLWXWH�RI�6FLHQFHV 

�)DFXOW\�RI�%LRORJ\��*DGMDK�0DGD�8QLYHUVLW\ 

HPDLO���LQJJLW�SD#JPDLO�FRP 

 
$%675$&7 

3HOODFDO\[� LV�RQH�RI� WKH�JHQHUD� LQ�5KL]RSKRUDFHDH��GLVWULEXWHG� IURP�0\DQPDU��6RXWK�&KLQD�� ,QGRQHVLD��0DOD\VLD�DQG� WKH�3KLOLSSLQHV�� ,Q�
,QGRQHVLD��3HOODFDO\[� FDQ�EH� IRXQG� LQ� WKH� LVODQG�RI�6XPDWUD��.DOLPDQWDQ� DQG�6XODZHVL�� (LJKW� VSHFLHV� RI�3HOODFDO\[� KDYH�EHHQ� IRXQG� � LQ�
,QGRQHVLD��IRXU�RI�ZKLFK�WKHP�ZHUH�IURP�.DOLPDQWDQ��L�H��3��D[LOODULV��3��FULVWDWXV��3��OREELL�DQG�3��V\PSKLRGLVFXV��7KHVH�IRXU�VSHFLHV�JHQ�
HUDOO\�JURZ�LQ�WKH�SULPDU\�DQG�VHFRQGDU\�IRUHVW��IURP�ORZODQG�WR�DQ�DOWLWXGH�RI������P�DERYH�VHD�OHYHO��,QIRUPDWLRQ�RI�3HOODFDO\[�LQ�,QGRQH�
VLD�LV�VWLOO�YHU\�OLPLWHG���DQG�UDUHO\�IRXQG�LQ�WKH�ZLOG��7KH�ODVW�LQIRUPDWLRQ�RI�3HOODFDO\[�IRXQG�LQ�:HVW�6XPDWUD�ZDV�UHSRUWHG�E\�DQ�H[SHGL�
WLRQ�WHDP�RI�WKH�&HQWHU�IRU�3ODQW�&RQVHUYDWLRQ�%RJRU�%RWDQLFDO�*DUGHQ�LQ��������7KH�([SHUW�7HDP�RI�WKH�.KDWXOLVWLZD�([SHGLWLRQ�LQ�/RQJ�
%DJXQ��:HVW� .XWDL�� (DVW�.DOLPDQWDQ� RQ�0D\� ��±-XQH� ��� ����� IRXQG� D� VSHFLHV� RI�3HOODFDO\[��0RUSKRORJLFDO� FKDUDFWHUL]DWLRQ� ZDV� WKHQ�
FRQGXFWHG�EDVHG� RQ� WKH�KHUEDULXP�VSHFLPHQ� IRU� LGHQWLILFDWLRQ�� 7KH� LGHQWLILFDWLRQ�ZDV� FDUULHG� RXW� LQ�%RJRU�%RWDQLF�*DUGHQV��&HQWHU� IRU�
%LRORJLFDO�5HVHDUFK�� ,QGRQHVLDQ� ,QVWLWXWH� RI�6FLHQFHV� DQG� 7KH�1DWLRQDO�+HUEDULXP�/HLGHQ��1HWKHUODQG�� 7KH� UHVXOWV� VKRZ� WKDW�3HOODFDO\[�
VSHFLPHQ�IURP�/RQJ�%DJXQ�LV�3HOODFDO\[�V\PSKLRGLVFXV� 
 

.H\�ZRUGV��3HOODFDO\[��5KL]RSKRUDFHDH��/RQJ�%DJXQ��FKDUDFWHU L]DWLRQ��GLVWU LEXWLRQ  

  

$%675$. 

3HOODFDO\[�DGDODK�VDODK�VDWX�PDUJD�DQJJRWD�VXNX�5KL]RSKRUDFHDH��\DQJ�PHPLOLNL�ZLOD\DK�SHUVHEDUDQ�PHOLSXWL�0\DQPDU���&KLQD�6HODWDQ��
,QGRQHVLD��0DOD\VLD� GDQ� )LOLSLQD��'L� ,QGRQHVLD�3HOODFDO\[� GDSDW� GLMXPSDL� GL� 3XODX� 6XPDWUD��.DOLPDQWDQ�� GDQ� 6XODZHVL��+LQJJD� VDDW� LQL�
WHUFDWDW� DGD�GHODSDQ� MHQLV�3HOODFDO\[��'L� DQWDUD�GHODSDQ� MHQLV� WHUVHEXW�� \DQJ�GLWHPXNDQ�GL�.DOLPDQWDQ� DGDODK�3��D[LOODULV��3�� FULVWDWXV��3��
OREELL�GDQ�3��V\PSKLRGLVFXV��.HHPSDW�MHQLV�WHUVHEXW�XPXPQ\D�WXPEXK�GL�NDZDVDQ�KXWDQ�SULPHU�GDQ�VHNXQGHU��GDUL�GDWDUDQ�UHQGDK�KLQJJD�
NHWLQJJLDQ������P�GSO��,QIRUPDVL�PHQJHQDL�3HOODFDO\[�GL�,QGRQHVLD�PDVLK�VDQJDW�WHUEDWDV��GDQ�LQIRUPDVL�NHEHUDGDDQQ\D�VHODPD�LQL�WHUFDWDW�
GLODSRUNDQ�GDUL�KDVLO�NHJLDWDQ�HNVSORUDVL�3.7�.HEXQ�5D\D�%RJRU�GL�6XPDWHUD�%DUDW�SDGD�WDKXQ�������3DGD�NHJLDWDQ�7LP�$KOL�(NVSHGLVL�
.KDWXOLVWLZD�GL�/RQJ�%DJXQ��.XWDL�%DUDW�.DOLPDQWDQ�7LPXU�SDGD����0HL�±���-XQL������GLWHPXNDQ�VDWX�MHQLV�3HOODFDO\[��.DUDNWHULVDVL�PRU�
IRORJL� GHQJDQ�PHPEXDW� VSHVLPHQ� KHUEDULXP� VHEDJDL�PDWHULDO� XQWXN� LGHQWLILNDVL� GLODNXNDQ� XQWXN�PHQJXQJNDS� LGHQWLWDV�3HOODFDO\[� \DQJ�
GLWHPXNDQ�GL�/RQJ�%DJXQ���3URVHV�LGHQWLILNDVL�GLODNXNDQ�GL�.HEXQ�5D\D�%RJRU��+HUEDULXP�%RJRULHQVH�3XVDW�3HQHOLWLDQ�%LRORJL�/,3,�&LEL�
QRQJ��GDQ�1DWLRQDO�+HUEDULXP�/HLGHQ��1HWKHUODQG��+DVLO�NDUDNWHULVDVL�GDQ�LGHQWLILNDVL�VSHVLPHQ�3HOODFDO\[�GDUL�/RQJ�%DJXQ�PHQXQMXNNDQ�
EDKZD�MHQLV�WHUVHEXW�DGDODK�3HOODFDO\[�V\PSKLRGLVFXV� 
 

.DWD�NXQFL���3HOODFDO\[��5KL]RSKRUDFHDH��/RQJ�%DJXQ��.DUDNWHULVDVL��3HUVHEDUDQ 
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%HULWD�%LRORJL�������-�$JXVWXV����� 

 

���� � >6HS� ����@�� 7KH� KHUEDULXP� VSHFLPHQ� ZDV� 

FROOHFWHG� E\� *�'�� +DYLODQG� IURP� 3HQNXOX�� $PSDW��

6DUDZDN�� %RUQHR�� GHSRVLWHG� LQ� WKH� 5R\DO� %RWDQLF�

*DUGHQV��.HZ� �.��� ,W� LV� WKH� RQO\� RQH� UHFRUG� RI� WKLV�

VSHFLHV� DQG� KDV� QRW� EHHQ� IRXQG� LQ� RWKHU� 

DUHDV�� +RZHYHU�� � WKH� H[LVWHQFH� 3�� D[LOODULV� LQ� :HVW�

.DOLPDQWDQ� KDV� EHHQ� UHSRUWHG� E\� 2QUL]DO� HW� DO��

������� 

2QO\� D� IHZ� LQIRUPDWLRQ� RI� 3HOODFDO\[� LQ� 

,QGRQHVLD� LV� DYDLODEOH�� 7KH� ODVW� LQIRUPDWLRQ� RI� 

3HOODFDO\[� LQ� ,QGRQHVLD� ZDV� UHSRUWHG� E\� DQ� 

H[SHGLWLRQ�WHDP�RI�WKH�&HQWHU�IRU�3ODQW�&RQVHUYDWLRQ�

%RJRU�%RWDQLF�*DUGHQV-/,3,�IRXQG�LQ�:HVW�6XPDWUD�

LQ�������)ROORZLQJ�WKLV� ILQGLQJ�� WKH�([SHUW�7HDP�RI�

WKH�.KDWXOLVWLZD�([SHGLWLRQ� IRXQG� D� VSHFLHV� RI�3HO�

ODFDO\[�LQ�/RQJ�%DJXQ��:HVW�.XWDL��(DVW�.DOLPDQWDQ�

GXULQJ� WKH� ILHOG� WULS� DQG� VXUYH\� IURP� ��� 0D\� WR� ��

-XQH� ������ 7KH� 3HOODFDO\[� VDPSOH� � UHPDLQHG� 

XQLGHQWLILHG�XQWLO� WKH�HQG�RI�H[SHGLWLRQ�DFWLYLWLHV�RQ�

-XO\��7KHUH�ZDV�D�UHFRUG�RI�3HOODFDO\[� LQ�+HUEDULXP�

%RJRULHQVH� �%2�� FROOHFWHG� IURP� 6HPERMD�� (DVW� 

.DOLPDQWDQ��7KLV�KHUEDULXP�VSHFLPHQ�ZDV�LGHQWLILHG�

DV� 3HOODFDO\[� ZLWKRXW� DQ\� IXUWKHU� LQYHVWLJDWLRQ���

6LQFH�WKHUH�DUH�QRW�PDQ\�VSHFLPHQV�DUH�DYDLODEOH� LQ�

WKH�%2� WR� LQYHVWLJDWH� WKH�3HOODFDO\[�� ZH� FRQGXFWHG�

WKH� LGHQWLILFDWLRQ� XVLQJ� WKH� VSHFLPHQ� IURP�6HPERMD�

WR�LGHQWLI\�WKH�VDPSOH�IURP�/RQJ�%DJXQ� 

 

0$7(5,$/6�$1'�0(7+2'6 

7KH� VDPSOH� RI� 3HOODFDO\[� ZDV� FROOHFWHG� IURP�

WKH�EXVK�DUHD�DW�WKH�HGJH�RI�D�GLVWXUEHG�IRUHVW�DW�WKH�

EDFN� RI� WKH� .KDWXOLVWLZD� ([SHGLWLRQ� EDVHFDPS� DW�

/RQJ�%DJXQ��0DKDNDP�+XOX�� � 3ODQW�PDWHULDOV�ZHUH�

FROOHFWHG� XVLQJ� UDQGRP� VDPSOLQJ� PHWKRG� DQG�

DQDO\]HG� GHVFULSWLYHO\�� IROORZLQJ� 5XJD\DK� HW� DO��

��������7KH�VDPSOHV�ZHUH�SUHVVHG� LQ�QHZVSDSHU�DQG�

SUHVHUYHG�XVLQJ�DOFRKRO������7KH�VDPSOHV�ZHUH�WKHQ�

WDNHQ�WR�WKH�+HUEDULXP�RI�%RJRU�%RWDQLF�*DUGHQV�WR�

EH� RYHQ-GULHG�� 7KH� SDUWV� RI� WKH� SODQWV� L�H�� IORZHU��

OHDI�� EUDQFKHV�� DQG� IUXLW� ZHUH� GRFXPHQWHG� XVLQJ� D�

GLJLWDO�FDPHUD����7KH�LGHQWLILFDWLRQ�ZDV�FDUULHG�RXW�LQ�

WKH� %RJRU� %RWDQLF� *DUGHQV� DQG� +HUEDULXP� 

%RJRULHQVH��%LRORJLFDO�5HVHDUFK�&HQWHU�� ,QGRQHVLDQ�

,QVWLWXWH� RI� 6FLHQFHV��:H� XVHG� WKH� OLWHUDWXUH� UHYLHZ�

RQ� 5KL]RSKRUDFHDH� IDPLO\�� IROORZHG� E\� WKH�� 

GLVFXVVLRQ� � ZLWK� 'U�� 0D[� YDQ� %DOJRR\� IURP� WKH� 

1DWLRQDO� +HUEDULXP� /HLGHQ�� 1HWKHUODQG�� WR� DVVXUH�

WKH� VSHFLHV�� 6SHFLHV� GLVWULEXWLRQ� GDWD� UHIHUUHG� WR�

UHFRUGV� IURP� KHUEDULXP� VSHFLPHQV� DQG� DFWXDO�

FROOHFWLRQ� VLWHV�� EDVHG� RQ� 0DKDNDP� +XOX� 5HJHQF\�

3URILOH�� 2IILFLDO� :HEVLWH� 3DQDPSDQJ� 'LVWULFW� 

&RXQFLO�DQG�6DUDZDN�JRY�P\��7KH�GLVWULEXWLRQ�PDSV�

RI�3��V\PSKLRGLVFXV�KDYH�EHHQ�PDGH�ZLWK�$UF�*,6 

 

5(68/76 

7KH� UHVXOW� RI� WKH� ILUVW� LGHQWLILFDWLRQ� SURFHVV�

EDVHG� RQ� OHDI� PRUSKRORJ\� DQG� VKDSH� RI� IORZHUV� 

LQGLFDWHG� WKDW� WKH� VSHFLPHQ� IURP� /RQJ� %DJXQ� ZDV��

3VLGLXP�VS���0\UWDFHDH���)XUWKHU�H[DPLQDWLRQ�RQ�WKH�

KHUEDULXP� VSHFLPHQV� IURP� WKH� JHQXV� 3VLGLXP� 

GHSRVLWHG� DW� WKH�+HUEDULXP�%RJRULHQVH� VKRZHG� WKDW�

WKH� PRUSKRORJLFDO� FKDUDFWHUV� ZHUH� GLIIHUHQW�� :H�

IRXQG� WKDW� WKHUH� ZDV� QR� LQGLFDWLRQ� RI� FKDUDFWHU�

PDWFKLQJ� DW� D� UHDVRQDEOH� GHJUHH�� � 7KH� VWXG\� ZDV� 

FRQWLQXHG�DW�%RJRU�%RWDQLF�*DUGHQV��IRFXVLQJ�RQ�WKH�

OHDI� FKDUDFWHUV� SDUWLFXODUO\� WKH� SUHVHQFH� RI� VWLSXOHV�

DQG� IORUDO� PRUSKRORJLFDO� FKDUDFWHUV�� 7KH� FKDUDF-

WHULVWLFV� LQGLFDWHG� LW� ZDV� �8URSK\OOXP� �5XELDFHDH���

7KH� LGHQWLILFDWLRQ� UHVXOWV� DQG� LPDJHV� RI� WKH� SODQW�

IURP� /RQJ� %DJXQ� ZHUH� WKHQ� VHQW� WR� 'U�� 0D[� YDQ�

%DOJRR\�� +H� DGYLVHG� LW� ZDV� 3HOODFDO\[�

�5KL]RSKRUDFHDH�� DV� GHQWDWH� OHDI� PDUJLQ� ZDV� 

H[FOXGHG�IURP�5XELDFHDH�DQG�LW�DOVR�KDV�LQWHUSHWLRODU�

VWLSXOHV��� 

 

'HVFULSWLRQ�RI�3HOODFDO\[ 

6KXUE� WR� ODUJH� WUHHV�� \RXQJ� EUDQFKHV� KROORZ��

VPRRWK�EDUN��/HDI�VLPSOH��RYDWH�WR�URXQGHG��VSDUVHO\�

WR� GHQVHO\� KDLUHG�� VRPHWLPHV� JODEUHVFHQW� RU� 

JODEURXV�� PDUJLQ� HQWLUH� WR� GHQWHG�� VWLSXOD� QRW� RYHU�

ODS�� FOXVWHUHG� IORZHUV��±��EXGV��D[LOODU\��RU� LQ� VKRUW� 

LQIORUHVFHQFH�� SHWDO� VKDSHG� WXEH�� OREHV�����±������DW�

WKH�ERWWRP�RI�WXEH�KDLU\��SHWDOD��-��ZLWK�EHQW�HGJHV��

)OHVK\� IUXLW��VXEJORERVH��ZLWK�QXPHURXV�VPDOO� VHHGV�

�+RX��������0DGDQL�DQG�:RQJ�������� 

 

0RUSKRORJLFDO� &KDUDFWHUL]DWLRQ� 3HOODFDO\[� VS�

IURP�/RQJ�%DJXQ 

6KUXEV� RU� VPDOO� WUHHV� XS� WR� �P� WDOO�� VPRRWK�

WUXQNV�� EURZQ�� OHDI� VLPSOH�� RSSRVLWH�� RYDWH�� �� SDLUV�

YHQD� FOHDUO\� RQ� ORZHU� EODGH� VXUIDFH�� XSSHU� EODGH�

VXUIDFH�GDUN�JUHHQ�� ORZHU�EODGH�VXUIDFH�JUHHQ��,QIOR�

UHVFHQFHV�VLPSOH��ZLWK��±��IORZHUV�EXG��D[LOODU\��7KH�

EDVH� RI� IORZHU� QHDU� WKH� VWDON� VZHOOV�� FRUROOD� WXEH� 



  ���� 

$VWXWL�HW�DO�-�3HOODFDO\[�6\PSKLRGLVFXV�VWDIS�IURP�ORQJ�EDQJXQ��0DKDNDP�+XOX 

 

FRQVLVWV�RI� OREHV����\HOORZLVK�JUHHQ��SHWDOV����ZKLWH��

VWDPHQV� WXEXODU� ZLWK� ��� DQWKHUV�� %XQL� IUXLW�� JUHHQ��

FRQWDLQV� PDQ\� VHHGV�� ZKHQ� \RXQJ� WKH� VHHGV� 

WUDQVSDUHQW�� ZKLOH� ULSH� WKH� VHHGV� EHFRPH� EODFNLVK�

EURZQ�� VHHG� ���� PP� ORQJ�� 6XEVHTXHQW� VWXG\� ZDV�

FDUULHG� RXW� EDVHG� RQ� WKH� VSHFLPHQV� WKDW� ZHUH� 

DYDLODEOH� DW� WKH� %2� DQG� WKH� OLWHUDWXUH� UHYLHZ� RI� 

5KL]RSKRUDFHDH� �+RX�� ������ 0DGDQL� DQG� :RQJ��

������WR�ILQG�RXW�WKH�VSHFLHV�RI�WKH�3HOODFDO\[�VSHFL�

PHQ�� 7KH� ILQDO� UHVXOWV� LQGLFDWHG� LW� ZDV� 3�� V\P�

SKLRGLVFXV�6WDSI�� 

 

'HVFULSWLRQ�RI�3HOODFDO\[�V\PSKLRGLVFXV�6WDSI 

6KUXEV�RU�VPDOO� WUHHV�XS�WR����P�WDOO��%UDQFKHV�

DQG� WZLJV� FRYHUHG� E\� VPRRWK� KDLUV�� 6LPSOH� OHDI��

RYDWH±RERYDWH�� DSH[�DFXWH±DFXPLQDWH��EDVH� URXQGHG

±DFXPLQDWH�� PDUJLQ� KDLU\�� RIWHQ� JODEURXV�� PDGULE�

DQG�YHQD�FRQVSLFXRXV��SHWLROH��±���PP�ZLWK�VSDUVH�

KDLUV�� � 6WLSXOD� ��� PP� ORQJ�� 6HSDOV� �LQFOXGLQJ� RYD�

ULHV�� F\OLQGULFDO� RU� EHOO-VKDSH�� �±���PP� ORQJ�� �±��

ZLGWK�� KDLU\� LQ� RXWVLGH�� OREHV� �� ����� GHOWRLG�� �PP�

ORQJ��DFXPLQDWH��LQVLGH�RI�WKH�ERWWRP�WXEH�ZLWK�VKRUW�

KDLUV� DQG� VWLII�� SHGLFHO� �±��� PP� ORQJ�� 3HWDOV� 

RYDWH±ODQFHRODWH�� ���±���� PP� ORQJ�� ILODPHQW� ZLWK�

ORQJ�IULQJH��XS�WR���PP��2YDU\�KDOI�RI�WKH�OHQJWK�RI�

WXEH�VHSDOV��FROXPQ-VKDSH�VW\OH��TXDUWHU�OHQJWK�RI�WKH�

FRUROOD� WXEH�� ZLWK� VKRUW� DQG� VWLII� KDLUV�� VWLJPD� 

PHPHQWRXV��)ULXW�VXEJORERVH��GLDPHWHU���PP��FDO\[�

OREHV�HUHFW��6HHGV�HOOLSWLF������PP�ORQJ��+RX�������� 

 

'LVWULEXWLRQ�RI�3��V\PSKLRGLVFXV 

$FFRUGLQJ�WR�+RX��������3��V\PSKLRGLVFXV�KDV�

RQO\�EHHQ�UHSRUWHG�IURP�0DOD\VLD��SDUWLFXODUO\� IURP�

%RUQHR��6DUDZDN���0DGDQL�DQG�:RQJ��������SRLQWHG�

RXW� WKDW� WKLV� VSHFLHV� LV� HQGHPLF� WR� %RUQHR�� LQ� 

SDUWLFXODU� LQ� 3HQDPSDQJ� DQG� /DPDJ� 'LVWULFW�

�6DUDZDN���6HODQJ�DQG�3HQJNDODQ�$PSDW��.XFKLQJ���

DQG� LQ� .DOLPDQWDQ� UHJLRQ� ZLWKRXW� VSHFLI\LQJ� WKH�

ORFDWLRQV��7KH�VSHFLPHQ�GHSRVLWHG� LQ� WKH�+HUEDULXP�

%RJRULHQVH� LV� IURP� %XNLW� 7HUD\D�� � %UXQHL� 'DUXV�

VDODP� �)LJ� ���� 7KH� ILQGLQJ� RI�3�� V\PSKLRGLVFXV� LQ�

/RQJ�%DJXQ��0DKDNDP�+XOX�DGGHG�WKH�UHFRUG�RI� LWV�

GLVWULEXWLRQ�LQ�.DOLPDQWDQ�� 

 

ILJXUH����'LVWULEXWLRQ�PDS�RI�3HOODFDO\[�VS���3HWD�VHEDUDQ�3HOODFDO\[�VS�� 



���� 

%HULWD�%LRORJL�������-�$JXVWXV����� 

 

',6&866,21 

/HDI�&KDUDFWHUV 

�7KH� OHDI� FKDUDFWHUV� RI� 3�� V\PSKLRGLVFXV� IURP�

/RQJ� %DJXQ� ZDV� REYLRXVO\� GLVWLQJXLVK� IURP� RWKHU�

3HOODFDO\[��$� FRPSDUDWLYH� DVVHVVPHQW� RQ� OHDI� FKDU�

DFWHUV� LQGLFDWHG�WKDW�WKH�VSHFLPHQ� IURP�/RQJ�%DJXQ�

ZDV� YHU\� FORVH� WR� WKH� VSHFLPHQ� IURP�%UXQHL�'DUXV�

VDODP�� 7KH� OHDI� LOOXVWUDWLRQ� �+RX�� ������ VKRZHG�

LGHQWLFDO� FKDUDFWHULVWLFV� ZLWK� WKH� VSHFLPHQ�� � 7KH�

PDLQ� OHDI� FKDUDFWHUV� RI� WKLV� VSHFLHV� DUH� WKH� LQWHU-

SHWLRODU� VWLSXOHV� DQG� WKH� KDLU\� ORZHU� OHDI� VXUIDFH�

ZKLFK�YHU\�GLVWLQFW�IURP�RWKHU�VSHFLHV� 

 

)ORZHU�&KDUDFWHUV 

�3HOODFDO\[�DUH�HDVLO\�WR�UHFRJQL]H�E\�LWV�WXEXODU�

IRUP�IORUDO��7KLV�WXEXODU�IRUP�LV�VLPLODU�ZLWK�3��D[LO�

ODULV� DQG�3�� SDUNLQVRQLL� �+RX�� ������ EXW�3�� SDUNLQ�

VRQLL�ZDV�IRXQG�RXWVLGH�RI�%RUQHR��7KH�SHWDO�FRORXU�

RI�3��V\PSKLRGLVFXV� LV�\HOORZ�DQG�3��D[LOODULV�ZKLWH��

$QRWKHU�VSHFLHV��3��FULVWDWXV��KDV�EHHQ�IRXQG�LQ�%RU�

QHR�EXW�WKH�SHWDO�LV�JUHHQ�� 

 

)UXLW�&KDUDFWHUV 

�7KH� IUXLWV� RI� 3HOODFDO\[� DUH� RYRLG�� JORERVH� RU�

VXEJORERVH�� 7KH� IUXLW� RI� 3�� V\PSKLRGLVFXV� VXE-

JORERVH����PP� LQ�GLDPHWHU�� VHHGV�HOOLSVRLG���ò�PP�

ORQJ��VOLJKWO\�WUDQVYHUVHO\�VWULDWH��+RX����������7KHVH�

IUXLW� FKDUDFWHUV� ZHUH� LGHQWLFDO� ZLWK� VDPSOHV� IURP�

/RQJ�%DJXQ�DQG�%XNLW�7HUD\D��%UXQHL�'DUXVVDODP�� 

 

&21&/86,21 

7KH� UHVXOWV� RI� WKH� PRUSKRORJLFDO� FKDUDFWHUL]D�

WLRQ� DQG� LGHQWLILFDWLRQ� RI� 3HOODFDO\[� FROOHFWHG� IURP�

/RQJ�%DJXQ�VKRZHG�WKDW�WKH�VSHFLPHQ� LV�3HOODFDO\[�

V\PSKLRGLVFXV�� 7KLV� ILQGLQJ� LV� D� UHGLVFRYHU\� RI� WKH�

VSHFLHV�LQ�.DOLPDQWDQ�� 

 

$&.12:/('*(0(17 

7KH�DXWKRUV�ZRXOG� OLNH� WR�DFNQRZOHGJH� WKH�RU�

JDQL]HU�RI�.KDWXOLVWLZD�([SHGLWLRQ��,QGRQHVLDQ�6SH�

FLDO�$UP\�)RUFHV��.23$6686��IRU�SURYLGLQJ�ILQDQ�

FLDO�VXSSRUW�GXULQJ�WKLV�UHVHDUFK��:H�ZRXOG�DOVR�OLNH�

WR�H[SUHVV�RXU�JUDWLWXGH�WR�'U��0D[�YDQ�%DOJRR\�IRU�

KLV� KHOS� DQG� JXLGDQFH� GXULQJ� WKH� SURFHVV� RI� LGHQ-

WLILFDWLRQ�� 6SHFLDO� WKDQN� DUH� DGGUHVVHG� WR� %DLW��

:DK\X�� $QLV�� $QLQ� DQG� $ILIDK�� WKH� VWXGHQWV� ZKR�

SDUWL-FLSDWLQJ� WKH� .KDWXOLVWLZD� ([SHGLWLRQ� LQ� /RQJ�

%DJXQ�EDVHFDPS�IRU�WKHLU�KHOS�LQ�FROOHFWLQJ�WKH�VDP�

SOHV��:H� DOVR� WKDQN� $GH� <XVXS� <XVZDQGL� IRU� SUH�

SDULQJ�WKH�PDS�LQ�WKLV�PDQXVFULSW� 

 

5()(5(1&(6 

+RX��'��� ������5KL]RSKRUDFHDH��)ORUD�0DOHVLDQD�6HUL� ,��9ROXPH�
�D��1DWLRQDO�+HUEDULXP�1HWKHUODQG��SS������±����� 

0DGDQL��/��DQG�:RQJ��.�0���������5KL]RSKRUDFHDH�� ,Q��6RHSDG�
PR�	�.�0��:RQJ��(GV����7UHH�)ORUD�RI�6DEDK�	�6DUDZDN��
9ROXPH� ,�� 6DEDK� )RUHVWU\� 'HSDUWPHQW� 0DOD\VLD�� )RUHVW�
5HVHDUFK� ,QVWLWXWH� 0DOD\VLD� 	� 6DUDZDN� )RUHVWU\� 'HSDUW�
PHQW�0DOD\VLD��SS�����-���� 

0DEEHUOH\��'��-���������7KH�3ODQW�%RRN��$�3RUWDEOH�'LFWLRQDU\�RI�
WKH�9DVFXODU�3ODQWV��&DPEULGJH�8QLYHUVLW\������ 

2QUL]DO��.XVXPD��&���6DKDUMR��%�+���+DQGD\DQL��,�3��GDQ�.DWR��7���
������$QDOLVLV� YHJHWDVL� KXWDQ�KXMDQ� WURSLND�GDWDUDQ� UHQGDK�
VHNXQGHU� GL� 7DPDQ�1DVLRQDO�'DQDX�6HQWDUXP��.DOLPDQWDQ�
%DUDW��%LRORJL�������SS������-���� 

5XJD\DK�� :LGMDMD�� (�$�� GDQ� 3UDSWLZL�� ������ 3HGRPDQ�

3HQJXPSXODQ� 'DWD� .HDQHNDUDJDPDQ� )ORUD�� 3XVDW�

3HQHOLWLDQ�%LRORJL��/,3,��%RJRU� 



3HGRPDQ�3HQXOLVDQ�1DVNDK�%HULWD�%LRORJL 
 

%HULWD�%LRORJL�DGDODK� MXU QDO� \DQJ�PHQHUELWNDQ�DU WLNHO�NHPDMXDQ�SHQHOLWLDQ�GL� ELGDQJ�ELRORJL�GDQ� LOPX -LOPX�WHUNDLW� GL� ,QGRQHVLD��%HULWD�
%LRORJL�PHPXDW�NDU\D�WXOLV�LOPLDK�DVOL�EHUXSD�PDNDODK�KDVLO�SHQHOLWLDQ��NRPXQLNDVL�SHQGHN�GDQ�WLQMDXDQ�NHPEDOL�\DQJ�EHOXP�SHUQDK�GLWHUELWNDQ�
DWDX�WLGDN�VHGDQJ�GLNLULP�NH�PHGLD�ODLQ���0DVDODK�\DQJ�GLOLSXW�KDUXV�PHQDPSLONDQ�DVSHN�DWDX�LQIRUPDVL�EDUX� 

 

7LSH�QDVNDK 

�� 0DNDODK�OHQJNDS�KDVLO�SHQHOLWLDQ��RULJLQDO�SDSHU� 
 1DVNDK�PHUXSDNDQ� KDVLO� SHQHOLWLDQ� VHQGLUL� � \DQJ� PHQJDQJNDW� WRSLN� \DQJ� XS� WR� GDWH�� 7LGDN� OHELK� GDUL� ��� KDODPDQ� WHUPDVXN� WDEHO� GDQ� 

JDPEDU��3HQFDQWXPDQ�ODPSLUDQ�VHSHUOXQ\D��QDPXQ�UHGDNVL�EHUKDN�PHQJXUDQJL�DWDX�PHQLDGDNDQ�ODPSLUDQ� 
�� .RPXQLNDVL�SHQGHN��VKRUW�FRPPXQLFDWLRQ� 
 .RPXQLDVL�SHQGHN�PHUXSDNDQ�PDNDODK�KDVLO�SHQHOLWLDQ�\DQJ�LQJLQ�GLSXEOLNDVLNDQ�VHFDUD�FHSDW�NDUHQD�KDVLO�WHUPXDQ�\DQJ�PHQDULN��VSHVLILN�

GDQ�EDUX��DJDU�GDSDW��VHJHUD�GLNHWDKXL�ROHK�XPXP��$UWLNHO�\DQJ�GLWXOLV�WLGDN�OHELK�GDUL����KDODPDQ��+DVLO�GDQ�SHPEDKDVDQ�EROHK�GLJDEXQJ� 
�� 7LQMDXDQ�NHPEDOL��UHYLHZ� 
 7LQMDXDQ�NHPEDOL�PHUXSDNDQ�UDQJNXPDQ�WLQMDXDQ� LOPLDK�\DQJ�VLVWHPDWLV-NULWLV�VHFDUD� ULQJNDV�QDPXQ�PHQGDODP�WHUKDGDS� WRSLN�SHQHOLWLDQ�

WHUWHQWX��+DO�\DQJ�GLWLQMDX�PHOLSXWL�VHJDOD�VHVXDWX�\DQJ�UHOHYDQ�WHUKDGDS�WRSLN�WLQMDXDQ�\DQJ�PHPEHULNDQ�JDPEDUDQ� µVWDWH�RI�WKH�DUW¶��PHOL�
SXWL�WHPXDQ�DZDO��NHPDMXDQ�KLQJJD�LVVXH�WHUNLQL��WHUPDVXN�SHUGHEDWDQ�GDQ�NHVHQMDQJDQ�\DQJ�DGD�GDODP�WRSLN�\DQJ�GLEDKDV��7LQMDXDQ�XODQJ�
LQL�KDUXV�PHUDQJNXP�PLQLPDO����DUWLNHO� 

 

 

6WUXNWXU�QDVNDK 

�� %DKDVD 
 %DKDVD�\DQJ�GLJXQDNDQ�DGDODK�%DKDVD�,QGRQHVLD�DWDX�,QJJULV�\DQJ�EDLN�GDQ�EHQDU�� 
�� -XGXO 
 -XGXO�GLEHULNDQ�GDODP�EDKDVD�,QGRQHVLD�GDQ�LQJJULV��-XGXO��KDUXV�VLQJNDW��MHODV�GDQ�PHQFHUPLQNDQ�LVL�QDVNDK�GHQJDQ�GLLNXWL�ROHK�QDPD�VHUWD�

DODPDW�VXUDW�PHQ\XUDW�SHQXOLV�GDQ�DODPDW�HPDLO���1DPD�SHQXOLV�XQWXN�NRUHVSRQGHQVL�GLEHUL�WDQGD�DPSORS�FHWDN�DWDV��VXSHUVFULSW�� 
�� $EVWUDN 

 $EVWUDN�GLEXDW�GDODP�GXD�EDKDVD��EDKDVD�,QGRQHVLD�GDQ�,QJJULV��$EVWUDN�PHPXDW�VHFDUD�VLQJNDW�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��KDVLO�
\DQJ�VLJQLILNDQ��NHVLPSXODQ�GDQ�LPSOLNDVL�KDVLO�SHQHOLWLDQ��$EVWUDN�EHULVL�PDNVLPXP�����NDWD��VSDVL�WXQJJDO��'L�EDZDK�DEVWUDN�GLFDQWXPNDQ�
NDWD�NXQFL�\DQJ�WHUGLUL�DWDV�PDNVLPXP�HQDP�NDWD��GLPDQD�NDWD�SHUWDPD�DGDODK�\DQJ�WHUSHQWLQJ��$EVWUDN�GDODP�%DKDVD�,QJJULV�PHUXSDNDQ�
WHUMHPDKDQ�GDUL�%DKDVD�,QGRQHVLD��(GLWRU�EHUKDN�XQWXN�PHQJHGLW�DEVWUDN�GHPL�DODVDQ�NHMHODVDQ�LVL�DEVWUDN�� 

�� 3HQGDKXOXDQ 

 3HQGDKXOXDQ�EHULVL�ODWDU�EHODNDQJ��SHUPDVDODKDQ�GDQ�WXMXDQ�SHQHOLWLDQ��3HUOX�GLVHEXWNDQ�MXJD�VWXGL�WHUGDKXOX�\DQJ�SHUQDK�GLODNXNDQ�WHUNDLW�
GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�� 

�� %DKDQ�GDQ�FDUD�NHUMD 
 %DKDQ�GDQ� FDUD�NHUMD� EHULVL� LQIRUPDVL�PHQJHQDL�PHWRGH� \DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�� �3DGD�EDJLDQ� LQL� EROHK�GLEXDW� VXE-MXGXO� \DQJ�

VHVXDL� GHQJDQ� WDKDSDQ� SHQHOLWLDQ��0HWRGD� KDUXV� GLSDSDUNDQ� GHQJDQ� MHODV� VHVXDL� GHQJDQ� VWDQGDU� WRSLN� SHQHOLWLDQ� GDQ� GDSDW� GLXODQJ� ROHK�
SHQHOLWL�ODLQ���$SDELOD�PHWRGD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGD�\DQJ�VXGDK�EDNX�FXNXS�GLWXOLV�VLWDVLQ\D�GDQ�DSDELOD�DGD�PRGLILNDVL�PDND�KDUXV�
GLWXOLVNDQ�GHQJDQ�MHODV�EDJLDQ�PDQD�GDQ�KDO�DSD�\DQJ�GLPRGLILNDVL� 

�� +DVLO 
 +DVLO�PHPXDW�GDWD�DWDXSXQ�LQIRUPDVL���XWDPD�\DQJ�GLSHUROHK�EHUGDVDUNDQ�PHWRGD�\DQJ�GLJXQDNDQ��$SDELOD�LQJLQ�PHQJDFX�SDGD�VXDWX�WDEHO�

JUDILN�GLDJUDP�DWDX�JDPEDU��PDND�KDVLO�\DQJ�WHUGDSDW�SDGD�EDJLDQ�WHUVHEXW�GDSDW�GLXUDLNDQ�GHQJDQ�MHODV�GHQJDQ�WLGDN��PHQJJXQDNDQ�NDOLPDW�
µ/LKDW�7DEHO��¶��$SDELOD�PHQJJXQDNDQ�QLODL�UDWD-�UDWD�PDND�KDUXV�PHQ\HUWDNDQ�SXOD�VWDQGDU�GHYLDVLQ\D�� 

�� 3HPEDKDVDQ 

 3HPEDKDVDQ�EXNDQ�PHUXSDNDQ�SHQJXODQJDQ�GDUL�KDVLO��3HPEDKDVDQ�PHQJXQJNDS�DODVDQ�GLGDSDWNDQQ\D�KDVLO�GDQ���DUWL�DWDX�PDNQD�GDUL�KDVLO�
\DQJ�GLGDSDW�WHUVHEXW��%LOD�PHPXQJNLQNDQ��KDVLO�SHQHOLWLDQ�LQL�GDSDW�GLEDQGLQJNDQ�GHQJDQ�VWXGL�WHUGDKXOX� 

�� .HVLPSXODQ 

 .HVLPSXODQ� EHULVL� LQIRPDVL� \DQJ� PHQ\LPSXONDQ� KDVLO� SHQHOLWLDQ�� VHVXDL� GHQJDQ� WXMXDQ� SHQHOLWLDQ�� GDQ� SHQHOLWLDQ� EHULNXWQ\D� \DQJ� ELVD�
GLODNXNDQ� 

�� 8FDSDQ�WHULPD�NDVLK 

 %DJLDQ�LQL�EHULVL�XFDSDQ�WHULPD�NDVLK�NHSDGD�VXDWX�LQVWDQVL�MLND�SHQHOLWLDQ�LQL�GLGDQDL�DWDX�GLGXNXQJDQ�ROHK�LQVWDQVL�WHUVHEXW��DWDXSXQ�NHSDGD�
SLKDN�\DQJ�PHPEDQWX�ODQJVXQJ�SHQHOLWLDQ�DWDX�SHQXOLVDQ�DUWLNHO�LQL� 

��� 'DIWDU�SXVWDND 

 3DGD�EDJLDQ�LQL��WLGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ��$SDELOD�KDUXV�PHQ\LWLU�GDUL��ODSRUDQ��
DWDX��NRPXQLNDVL�SHUVRQDO��GLWXOLVNDQ�
XQSXEOLVKHG
�GDQ�WLGDN�SHUOX�GLWDPSLONDQ�GL�GDIWDU�SXVWDND��'DIWDU�SXVWDND�KDUXV�EHULVL�LQIRUPDVL�\DQJ�
XS�WR�GDWH�\DQJ�VHEDJLDQ�EHVDU�EHUDVDO�GDUL�RULJLQDO�SDSHUV�GDQ�SHQXOLVDQ�WHUELWDQ�EHUNDOD�LOPLDK��QDPD�MXUQDO��WLGDN�GLVLQJNDW� 

 

 

 

)RUPDW�QDVNDK 

�� 1DVNDK�GLNHWLN�GHQJDQ�PHQJJXQDNDQ�SURJUDP�0LFURVRIW�:RUG��KXUXI�1HZ�7LPHV�5RPDQ�XNXUDQ�����VSDVL�JDQGD�NHFXDOL�$EVWUDN��%DWDV�NLUL
-NDQDQ�DWDV-EDZDK�PDVLQJ-PDVLQJ�����FP��0DNVLPXP�LVL�QDVNDK����KDODPDQ�WHUPDVXN�LOXVWUDVL�GDQ�WDEHO� 

�� 3HQXOLVDQ� ELODQJDQ� SHFDKDQ� GHQJDQ� NRPD� PHQJLNXWL� EDKDVD� \DQJ� GLWXOLV� PHQJJXQDNDQ� GXD� DQJND� GHVLPDO� GL� EHODNDQJ� NRPD�� $SDELOD�
PHQJJXQDNDQ� %DKDVD� ,QGRQHVLD�� DQJND� GHVLPDO� GLWXOLV� GHQJDQ� PHQJJXQDNDQ� NRPD� ���� GDQ� GLWXOLV� GHQJDQ� PHQJJXQDNDQ� WLWLN� ���� ELOD�
PHQJJXQDNDQ�EDKDVD�,QJJULV��&RQWRK��3DQMDQJ�EXNX�DGDODK�����FP��/HQJKW�RI�WKH�ERRN�LV�����FP���3HQXOLVDQ�DQJND��-��GLWXOLV�GDODP�NDWD�
NHFXDOL�ELOD�ELODQJDQ�VDWXDQ�XNXU��VHGDQJNDQ�DQJND����GDQ�VHWHUXVQ\D�GLWXOLV�GHQJDQ�DQJND���&RQWRK�OLPD�RUDQJ�VLVZD��SDQMDQJ�EXNX���FP� 

�� 3HQXOLVDQ�VDWXDQ�PHQJLNXWL�DWXUDQ�LQWHUQDWLRQDO�V\VWHP�RI�XQLWV�� 
�� 1DPD� WDNVRQ� GDQ� NDWHJRUL� WDNVRQRPL� GLWXOLV� GHQJDQ� PHUXMXN� NHSDGD� DWXUDQ� VWDQGDU� \DQJ� GLDNXL�� 8QWXN� WXPEXKDQ� PHQJJXQDNDQ  

,QWHUQDWLRQDO�&RGH�RI�%RWDQLFDO�1RPHQFODWXUH��,&%1���XQWXN�KHZDQ�PHQJJXQDNDQ�,QWHUQDWLRQDO�&RGH�RI�=RRORJLFDO�1RPHQFODWXUH��,&=1���
XQWXN�MDPXU�,QWHUQDWLRQDO�&RGH�RI��1RPHQFODWXUH� IRU�$ OJDH��)XQJL�DQG�3ODQW��,&)$)3���,QWHUQDWLRQDO�&RGH�RI�1RPHQFODWXUH�RI�%DFWHULD�
�,&1%���GDQ�XQWXN�RUJDQLVPH�\DQJ�ODLQ�PHUXMXN�SDGD�NHVHSDNDWDQ�,QWHUQDVLRQDO��3HQXOLVDQ�QDPD�WDNVRQ�OHQJNDS�GHQJDQ�QDPD�DXWKRU�KDQ\D�
GLODNXNDQ� SDGD� EDJLDQ� GHVNULSVL� WDNVRQ�� PLVDOQ\D� SDGD� QDVNDK� WDNVRQRPL�� 3HQXOLVDQ� QDPD� WDNVRQ� XQWXN� ELGDQJ� ODLQQ\D� WLGDN� SHUOX�
PHQJJXQDNDQ�QDPD�DXWKRU� 

�� 7DWD�QDPD�GL�ELGDQJ�JHQHWLND�GDQ�NLPLD�PHUXMXN�NHSDGD�DWXUDQ�EDNX�WHUEDUX�\DQJ�EHUODNX�� 
�� ,OXVWUDVL�GDSDW�EHUXSD�IRWR��KLWDP�SXWLK�DWDX�EHUZDUQD��DWDX�JDPEDU�WDQJDQ��OLQH�GUDZLQJ��� 
�� 7DEHO� 

7DEHO�GLEHUL� MXGXO� \DQJ� VLQJNDW�GDQ� MHODV�� VSDVL� WXQJJDO�GDODP�EDKDVD� ,QGRQHVLD� GDQ� ,QJJULV�� VHKLQJJD�7DEHO�GDSDW�EHUGLUL� VHQGLUL�� 7DEHO�
GLEHUL�QRPRU�XUXW�VHVXDL�GHQJDQ�NHWHUDQJDQ�GDODP�WHNV��.HWHUDQJDQ�7DEHO�GLOHWDNNDQ�GL�EDZDK�7DEHO��7DEHO� WLGDN�GLEXDW� WHUWXWXS�GHQJDQ�
JDULV�YHUWLNDO��KDQ\D�PHQJJXQDNDQ�JDULV�KRULVRQWDO�\DQJ�PHPLVDKNDQ�MXGXO�GDQ�EDWDV�EDZDK��3DUDJUDI�SDGD�LVL�WDEHO�GLEXDW�VDWX�VSDVL� 

�� *DPEDU 
 *DPEDU�ELVD�EHUXSD�IRWR��JUDILN��GLDJUDP�GDQ�SHWD��-XGXO�JDPEDU�GLWXOLV�VHFDUD�VLQJNDW�GDQ�MHODV��VSDVL�WXQJJDO��.HWHUDQJDQ�\DQJ�PHQ\HUWDL�

JDPEDU�KDUXV�GDSDW�EHUGLUL�VHQGLUL��GLWXOLV�GDODP�EDKDVD�,QGRQHVLD�GDQ�,QJJULV��*DPEDU�GLNLULP�GDODP�EHQWXN��MSHJ�GHQJDQ�UHVROXVL�PLQLPDO�
����GSL��XQWXN�OLQH�GUDZLQJ�PLQLPDO����GSL���� 



�� 'DIWDU�3XVWDND 
 6LWDVL�GDODP�QDVNDK�DGDODK�QDPD�SHQXOLV�GDQ�WDKXQ��%LOD�SHQXOLV�OHELK�GDUL�VDWX�PHQJJXQDNDQ�NDWD�µGDQ¶�DWDX�HW�DO��&RQWRK���.UDPHU���������

�+DP]DK�GDQ�<XVXI����������3UHPDFKDQGUD�HW�DO����������%LOD�QDVNDK�GLWXOLV�GDODP�EDKDVD�,QJJULV�\DQJ�PHQJJXQDNDQ�VLWDVL���RUDQJ�SHQXOLV�
PDND�GLJXQDNDQ�NDWD�µDQG¶��&RQWRK���+DP]DK�DQG�<XVXI���������3HQXOLVDQ�GDIWDU�SXVWDND�DGDODK�VHEDJDL�EHULNXW� 

D� -XUQDO 
 1DPD�MXUQDO�GLWXOLV�OHQJNDS� 
 $JXVWD��$���0DHKDUD��6���2KDVKL��.���6LPDQMXQWDN��3��DQG�6KLEX\D��+���������6WHUHRVHOHFWLYH�R[LGDWLRQ�DW�&-��RI�IODYDQV�E\�WKH�HQGRSK\WLF�
IXQJXV�'LDSRUWKH�VS��LVRODWHG�IURP�D�WHD�SODQW��&KHPLFDO�DQG�3KDUPDFHXWLFDO�%XOOHWLQ����������SS�����-����� 

E���%XNX 

 0HUQD��7��DQG�$O-7KDQL��)�)���������&RUSRUDWH�5LVN�0DQDJHPHQW���QG��HG��-RKQ�:HOO\�DQG�6RQV�/WG��(QJODQG� 
F� 3URVLGLQJ�DWDX�KDVLO�6LPSRVLXP�6HPLQDU�/RNDNDU\D� 
 )LGLDQD��)���7UL\XZRQR� ,� DQG�5LGXZDQ��$���������=DNDK�3HUVSHFWLYHV�DV�D�6\PERO�RI�,QGLYLGXDO�DQG�6RFLDO�3LHW\��'HYHORSLQJ�5HYLHZ�RI�
WKH�0HDGLDQ�6\PEROLF� ,QWHUDFWLRQLVP��*OREDO�&RQIHUHQFH�RQ�%XVLQHVV�DQG�)LQDQFH�3URFHHGLQJV��7KH�,QVWLWXWH� RI�%XVLQHVV� DQG� �)LQDQFH�
5HVHDUFK��������SS������-���� 

G� 0DNDODK�VHEDJDL�EDJLDQ�GDUL�EXNX 

 %DUWK��0�(���������)DLU�9DOXHV�DQG�)LQDQFLDO�6WDWHPHQW�9RODWLOLW\��,Q��%RULR��&���+XQWHU��:�&���.DXIPDQ��*�*���DQG�7VDWVDURQLV��.��HGV���
7KH�0DUNHW�'LFLSOLQH�$FURVV�&RXQWULHV�DQG�,QGXVWULHV��0,7�3UHVV��&DPEULGJH� 

H�� 7KHVLV��VNULSVL�GDQ�GLVHUWDVL� 
 :LOOLDPV��-�:���������3OD\LQJ�WKH�&RUSRUDWH�6KHOO�*DPH��7KH�)RUHQVLF�$FFRXQWLQJ�DQG�,QYHVWLJDWLRQ�,QGXVWU\��/DZ��DQG�WKH�0DQDJHPHQW�
RI�2UJDQL]DWLRQDO�$SSHDUDQFH��'LVVHUWDWLRQ��*UDGXDWH�3URJUDPPH�LQ�6RFLRORJ\��<RUN�8QLYHUVLW\��7RURQWR��2QWDULR� 

I�� $UWLNHO�RQOLQH� 
 $UWLNHO� \DQJ� GLXQGXK� VHFDUD� RQOLQH� GLWXOLV� GHQJDQ�PHQJLNXWL� IRUPDW� \DQJ� EHUODNX� XQWXN� MXUQDO�� EXNX� DWDXSXQ� WKHVLV� GHQJDQ� GLOHQJNDSL�
DODPDW�VLWXV�GDQ�ZDNWX�PHQJXQGXK��7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ�PLVDOQ\D� ODSRUDQ�
SHUMDODQDQ�PDXSXQ�DUWLNHO�GDUL�ODPDQ�ZHE�\DQJ�WLGDN�ELVD�GLSHUWDQJXQJ�MDZDENDQ�NHEHQDUDQQ\D�VHSHUWL�ZLNLSHGLD� 

 +LPPDQ�� /�0��� ������$�0RUDO�&KDQJH��%XVLQHVV�(WKLFV�$IWHU�(QURQ��6DQ�'LHJR�8QLYHUVLW\�3XEOLFDWLRQ�� KWWS�HWKLFV�VDQGLHJR�HGX�/0+��
RSHG�(QURQ�LQGH[�DVS�� �DFFHVVHG����-DQXDUL�������ELOD�QDVNDK�GLWXOLV�GDODP�EDKDVD� LQJJULV�DWDX��GLDNVHV����-DQXDUL�������ELOD�QDVNDK�
GLWXOLV�GDODP�EDKDVD�LQGRQHVLD 

 

)RUPXOLU�SHUVHWXMXDQ�KDN�DOLK�WHUELW�GDQ�NHDVOLDQ�QDVNDK� 
6HWLDS�SHQXOLV�\DQJ�PHQJDMXNDQ�QDVNDKQ\D�NH�UHGDNVL�%HULWD�%LRORJL�DNDQ�GLPLQWD�XQWXN�PHQDQGDWDQJDQL�OHPEDU�SHUVHWXMXDQ�\DQJ� EHULVL�KDN�DOLK�
WHUELW� QDVNDK� WHUPDVXN� KDN� XQWXN�PHPSHUEDQ\DN� DUWLNHO� GDODP� EHUEDJDL� EHQWXN� NHSDGD� SHQHUELW� %HULWD� %LRORJL�� 6HGDQJNDQ� SHQXOLV� WHWDS� EHUKDN�
XQWXN�PHQ\HEDUNDQ�HGLVL�FHWDN�GDQ�HOHNWURQLN�XQWXN�NHSHQWLQJDQ�SHQHOLWLDQ�GDQ�SHQGLGLNDQ��)RUPXOLU�LWX�MXJD�EHULVL�SHUQ\DWDDQ�NHDVOLDQ�QDVNDK�\DQJ�
PHQ\HEXWNDQ�EDKZD�QDVNDK�DGDODK�KDVLO�SHQHOLWLDQ�DVOL��EHOXP�SHUQDK�GDQ�WLGDN�VHGDQJ�GLWHUELWNDQ�GL�WHPSDW�ODLQ��� 

3HQHOLWLDQ�\DQJ�PHOLEDWNDQ�KHZDQ� 
6HWLDS�QDVNDK�\DQJ�SHQHOLWLDQQ\D��PHOLEDWNDQ�KHZDQ��WHUXWDPD�PDPDOLD��VHEDJDL�RE\HN�SHUFREDDQ���SHQHOLWLDQ��ZDMLE�PHQ\HUWDNDQ�¶HWKLFDO�FOHDUDQFH�
DSSURYDOµ�WHUNDLW�DQLPDO�ZHOIDUH�\DQJ�GLNHOXDUNDQ�ROHK�EDGDQ�DWDX�SLKDN�EHUZHQDQJ� 

/HPEDU�LOXVWUDVL�VDPSXO� 
*DPEDU�LOXVWUDVL�\DQJ�WHUGDSDW�GL�VDPSXO�MXUQDO�%HULWD�%LRORJL�EHUDVDO�GDUL�VDODK�VDWX�QDVNDK�\DQJ�GLSXEOLNDVL�SDGD�HGLVL�WHUVHEXW��2OHK�NDUHQD�LWX��
VHWLDS�QDVNDK�\DQJ�DGD�LOXVWUDVLQ\D�GLKDUDSNDQ�GDSDW�PHQJLULPNDQ�LOXVWUDVL�DWDX�IRWR�GHQJDQ�NXDOLWDV�JDPEDU�\DQJ�EDLN�GHQJDQ� GLVHUWDL�NHWHUDQJDQ�
VLQJNDW�LOXVWUDVL�DWDX�IRWR�GDQ�QDPD�SHPEXDW�LOXVWUDVL�DWDX�SHPEXDW�IRWR� 

3URRIV� 
1DVNDK�SURRIV�DNDQ�GLNLULP�NH�SHQXOLV�GDQ�SHQXOLV�GLZDMLENDQ�XQWXN�PHPEDFD�GDQ�PHPHULNVD�NHPEDOL�LVL�QDVNDK�GHQJDQ�WHOLWL��1DVNDK�SURRIV�KDUXV�
GLNLULP�NHPEDOL�NH�UHGDNVL�GDODP�ZDNWX�WLJD�KDUL�NHUMD��� 

1DVNDK�FHWDN� 
6HWLDS�SHQXOLV�\DQJ�QDVNDKQ\D�GLWHUELWNDQ�DNDQ�GLEHULNDQ���HNVHPSODU�PDMDODK�%HULWD�%LRORJL�GDQ�UHSULQW��0DMDODK�WHUVHEXW�DNDQ�GLNLULPNDQ�NHSDGD�
FRUUHVSRQGLQJ�DXWKRU� 
 

3HQJLULPDQ�QDVNDK 

1DVNDK�GLNLULP�VHFDUD�RQOLQH�NH�ZHEVLWH�EHULWD�ELRORJL��KWWS���H-MRXUQDO�ELRORJL�OLSL�JR�LG�LQGH[�SKS�EHULWDBELRORJL 

$ODPDW�NRQWDN 
5HGDNVL�-XUQDO�%HULWD�%LRORJL��3XVDW�3HQHOLWLDQ�%LRORJL-/,3, 
&LELQRQJ�6FLHQFH�&HQWUH��-O��5D\D�%RJRU�.P�����&LELQRQJ������ 

7HOS�����-��-���������)D[�����-��-���������������������������� 
(PDLO��MXUQDOEHULWDELRORJL#\DKRR�FR�LG�DWDX 
MXUQDOEHULWDELRORJL#JPDLO�FRP 
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