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�178��
6XPEHU�

6��1LPEDL� -XQL�'HVHPEHU������ ���������� 0DQDQJNDODQJL��������

6��$LPDVL� -XOL�'HVHPEHU������ ����������

%HEHUDSD�DQDN�VXQJDL�

GDODP�VLVWHP�6��3UDIL�

0HL�$JXVWXV������ ���������� 7DSLODWX�	�5HQ\DDQ��������

6��1LPEDL� $SULO�'HVHPEHU������ a������� 3HQJXNXUDQ�LQVLWX�
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5DQFDQJDQ�SHUFREDDQ�WLQJNDW�NHNHUXKDQ�

&RQWRK� LNDQ� GLSLOLK� EHUGDVDUNDQ� XNXUDQ�

SDQMDQJ� WRWDO� GDQ� XNXUDQ� NDOL� SHUWDPD� PDWDQJ�

JRQDG��SHPEDJLDQ�GL�DQWDUD�\XZDQD�GDQ�GHZDVD��

�0DQDQJNDODQJL�HW�DO������E���'DODP�SHUFREDDQ�

LQL��VHWLDS�LQGLYLGX�LNDQ�GLNHORPSRNNDQ�NH�GDODP�

NHODV�XNXUDQ�SDQMDQJ�WRWDO�������PP��������PP��

������PP��������PP��������PP��GDQ�!���PP��

3HQJXNXUDQ� SDQMDQJ� WRWDO� VHWLDS� LQGLYLGX� LNDQ�

GLODNXNDQ� PHQJJXQDNDQ� WHNQLN� IRWRJUDIL� SDGD�

VHWLDS� LQGLYLGX� \DQJ� GLSLOLK� GDODP� DNXDULXP�

EHUVNDOD���

6HWLDS� LQGLYLGX� LNDQ� \DQJ� WHODK� GLVHOHNVL�

EHUGDVDUNDQ� NHODV� XNXUDQ� GLWHPSDWNDQ� GDODP�

DNXDULXP� EHUXNXUDQ� ��� FP� [� ��� FP� [� ��� FP�

\DQJ� EHULVL� ��� OLWHU� DLU� VHFDUD� WHUSLVDK� GHQJDQ�

WLQJNDW� NHNHUXKDQ� VHVXDL� GHQJDQ� SHUODNXDQ��

6HEHOXP� SHUFREDDQ� SHPEHULDQ� PDQJVD�� VHPXD�

LNDQ� WLGDN� GLEHUL� PDNDQ� VHODPD� ��� MDP� XQWXN�

PHPEDNXNDQ� WLQJNDW� NHODSDUDQ� �-DFRE� HW� DO��

������ 5XVVHOO� HW� DO�� ������:LOOHPV� HW� DO�� ������

%KDWWDFKDUMHH�HW�DO��������*XSWD�	�%DQHUMHH��

������ 6DOHH]D� HW� DO�� ������� 6HODQMXWQ\D� VHWLDS�

LQGLYLGX�GDODP�NHORPSRN�XNXUDQ�GLEHUL�SHUODNX�

DQ� PHQJJXQDNDQ� LQVWDU� \DQJ� EHUXNXUDQ� UHODWLI�

VHUDJDP� �WDKDS� ,9�� VHEDQ\DN� ���� LQGLYLGX�

�0DQDQJNDODQJL�HW�DO����������

-XPODK� LQVWDU� \DQJ� GLNRQVXPVL� VHWLDS� LQGL�

YLGX� LNDQ�VHODPD�SHULRGH����PHQLW�GLKLWXQJ��3H�

PLOLKDQ� SHULRGH�ZDNWX� LQL� EHUGDVDUNDQ�*XSWD�	�

%DQHUMHH� ������� \DQJ� PHQHPXNDQ� EDKZD� VHED�

JLDQ� EHVDU� SUHGDVL� WHUKDGDS� ODUYD� Q\DPXN� EHU�

ODQJVXQJ� GDODP� SHULRGH� WHUVHEXW�� 3HQHQWXDQ�

WLQJNDW� SHPDQJVDDQ� VHWLDS� LQGLYLGX� LNDQ� GLSHU�

ROHK� GDUL� MXPODK� PDQJVD� \DQJ� GLEHULNDQ� �����

LQGLYLGX��GLNXUDQJL�GHQJDQ� MXPODK�PDQJVD�\DQJ�

WHUVLVD�GDODP�DNXDULXP�VHWHODK�SHULRGH����PHQLW��

7LQJNDW�NRQVHQWUDVL�JDV�RNVLJHQ�WHUODUXW�GDQ�WLQJ�

NDW� NHNHUXKDQ� DLU� GLMDJD� GHQJDQ� FDUD� PHPEHUL�

DHUDVL� GL� VHWLDS� DNXDULXP� �%RQQHU� 	� :LOGH�

������� GDQ� GLXNXU� VHVDDW� VHEHOXP� GLODNXNDQ�

SHUODNXDQ��'DODP�SHUFREDDQ� LQL� ��� NHODV�XNXUDQ�

SDQMDQJ� WXEXK� GDQ� �� WLQJNDW� NHNHUXKDQ�� GLODNX�

NDQ�VHEDQ\DN����XODQJDQ��Q� �������

�
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$QDOLVLV�

$QDOLVLV� UDJDP�VDWX� IDNWRU�GLJXQDNDQ�XQWXN�

PHQJXML� KLSRWHVLV� QRO� EDKZD� UDWD�UDWD� MXPODK�

PDQJVD� �WLQJNDW� SHPDQJVDDQ�� WLGDN� GLSHQJDUXKL�

ROHK�WLQJNDW�NHNHUXKDQ��6HODQMXWQ\D�GLODNXNDQ�XML�

W� XQWXN� QLODL� UDWD�UDWD� WLQJNDW� SHPDQJVDDQ� GDUL�

SHUODNXDQ� WLQJNDW� NHNHUXKDQ� GDODP� VHWLDS� NHODV�

XNXUDQ�LNDQ�VHFDUD�EHUSDVDQJDQ��8QWXN�PHPHWD�

NDQ� PRGHO� NRQVXPVL� PDQJVD� EHUGDVDUNDQ� NHODV�

XNXUDQ�VHEDJDL� IXQJVL�GDUL� WLQJNDW�NHNHUXKDQ�GL�

JXQDNDQ�UHJUHVL�HNVSRQHQVLDO��\DLWX��

�

<L� DGDODK� MXPODK� GDUL� PDQJVD� \DQJ� GLNRQVXPVL�

SDGD�SHUFREDDQ�NH�L��;L�DGDODK�WLQJNDW�NHNHUXKDQ�

GDODP�SHUFREDDQ�NH�L�� D�� GDQ�E� DGDODK� NRHILVLHQ�

UHJHUHVL�� $QDOLVLV� LQL� GLNHUMDNDQ� GHQJDQ� PHQJ�

JXQDNDQ�SURJUDP�06�([FHOO�������

�

+DVLO�

+DVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD�

SHUEHGDDQ� WLQJNDW� SHPDQJVDDQ� GDODP� VHWLDS�

NHODV�XNXUDQ�GLSHQJDUXKL�ROHK�WLQJNDW�NHNHUXKDQ�

�3������� �7DEHO� ���� 7LQJNDW� SHPDQJVDDQ� DNDQ�

VHPDNLQ�PHQXUXQ�GHQJDQ�VHPDNLQ�PHQLQJNDWQ\D�

WLQJNDW�NHNHUXKDQ� �7DEHO� ���*DPEDU�����7LQJNDW�

SHPDQJVDDQ� UDWD�UDWD� GDODP� VHWLDS� NHODV� XNXUDQ�

WLGDN� EHUEHGD� Q\DWD� �3!������ GL� DQWDUD� WLQJNDW�

NHNHUXKDQ�\DQJ�UHQGDK�� ������178���GDQ�VHED�

JLDQ�PXODL� EHUEHGD� Q\DWD� �3�������SDGD� WLQJNDW�

NHNHUXKDQ� \DQJ� OHELK� WLQJJL� � ������� 178��

�7DEHO�����

�

�

7DEHO����$QDOLVLV�UDJDP�VDWX�IDNWRU�GL�DQWDUD�UDWD�UDWD� WLQJNDW�SHPDQJVDDQ�GDODP�VHWLDS�NHODV�XNXUDQ�LNDQ�

SHODQJL�DUIDN�SDGD�EHUEDJDL�WLQJNDW�NHNHUXKDQ�\DQJ�EHUEHGD��

.HODV�8NXUDQ��PP�� 1LODL�)� 1LODL�3�
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7DEHO����7LQJNDW�SHPDQJVDDQ�UDWD�UDWD��LQGLYLGX�PDQJVD�SHU�LQGLYLGX�LNDQ��GDODP�VHWLDS�NHODV�XNXUDQ�LNDQ�

SHODQJL�DUIDN�SDGD�EHUEDJDL�WLQJNDW�NHNHUXKDQ�\DQJ�EHUEHGD��

.HODV�XNXUDQ��

�PP��

7LQJNDW�NHNHUXKDQ��178��
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.HWHUDQJDQ�� NLVDUDQ�WLQJNDW�SHPDQJVDDQ�GLWDPSLONDQ�GDODP�WDQGD�NXUXQJ���3�������7LQJNDW�SHPDQJVDDQ�UDWD�UDWD�

\DQJ�EHUEHGD�VHFDUD�Q\DWD�SDGD�3������GLQRWDVLNDQ�GHQJDQ�KXUXI�GL�EDJLDQ�DWDV�\DQJ�EHUEHGD���
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���� � -XUQDO�,NWLRORJL�,QGRQHVLD�

3HQXUXQDQ� WLQJNDW� SHPDQJVDDQ� UDWD�UDWD�

SDGD� WLQJNDW� NHNHUXKDQ� \DQJ� EHUEHGD� GDODP�

VHWLDS� NHODV� XNXUDQ� LNDQ� SHODQJL� DUIDN� GLWDPSLO�

NDQ� SDGD�7DEHO� ���3DGD� WLQJNDW� NHNHUXKDQ� \DQJ�

UHODWLI� UHQGDK� � ������178��� SHQXUXQDQ� WLQJNDW�

SHPDQJVDDQ� UDWD�UDWD� SDGD� VHPXD� NHODV� XNXUDQ�

LNDQ�SHODQJL�DUIDN�UHODWLI�NHFLO�� ��������.RQGLVL�

\DQJ�EHUEHGD�GLWXQMXNNDQ�SDGD� WLQJNDW� NHNHUXK�

DQ� \DQJ� OHELK� WLQJJL� � �������178���3DGD� WLQJ�

NDW� NHNHUXKDQ� \DQJ� OHELK� WLQJJL�� SHQXUXQDQ�

WLQJNDW� SHPDQJVDDQ� UDWD�UDWD� ELVD� PHQFDSDL�

�������������7DEHO������

0RGHO� UHJUHVL� XQWXN� PHPHWDNDQ� SHQXUXQDQ�

WLQJNDW� SHPDQJVDDQ� \DQJ� GLDNLEDWNDQ� SHQJDUXK�

SHQLQJNDWDQ�NHNHUXKDQ�GLWDPSLONDQ�SDGD�7DEHO���

GDQ�*DPEDU� ��� +DVLO� LQL� PHQXQMXNNDQ� QLODL� NH�

PLULQJDQ��E��\DQJ�EHUEHGD�GDUL����3��������1LODL�

NHPLULQJDQ� GL� DQWDUD� NHODV� XNXUDQ� LNDQ� SHODQJL�

DUIDN� EHUNLVDU� GL� DQWDUD� ������ GDQ� ��������

�
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7DEHO����3HUVHQWDVH�SHQXUXQDQ�WLQJNDW�SHPDQJVDDQ�UDWD�UDWD�GDODP�VHWLDS�NHODV�XNXUDQ�LNDQ�SHODQJL�DUIDN�

SDGD�WLQJNDW�NHNHUXKDQ�\DQJ�EHUEHGD��

.HODV�8NXUDQ�

�PP��

3HUVHQWDVH�3HQXUXQDQ�7LQJNDW�3HPDQJVDDQ�%HUGDVDUNDQ�7LQJNDW�.HNHUXKDQ��178��

������ ������ ������� ������ ������ ������
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.HWHUDQJDQ�� GDVDU�SHQHQWXDQ�\DLWX�WLQJNDW�SHPDQJVDDQ�UDWD�UDWD�GDODP�VHWLDS�NHODV�XNXUDQ�SDGD�WLQJNDW�NHNHUXKDQ�

WHUKDGDS�WLQJNDW�SHPDQJVDDQ�UDWD�UDWD�SDGD�WLQJNDW�NHNHUXKDQ�\DQJ�SDOLQJ�UHQGDK�������178���

�

7DEHO����+DVLO�DQDOLVLV�UHJUHVL�GDUL�SHQJDUXK�WLQJNDW�NHNHUXKDQ�WHUKDGDS�WLQJNDW�SHPDQJVDDQ��

9DULDEHO�UHVSRQ�
.HPLULQJDQ� ,QWHUVHS�
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*DPEDU����+XEXQJDQ�GL� DQWDUD� WLQJNDW�SHPDQJVDDQ�GDQ� WLQJNDW� NHNHUXKDQ�SDGD� HQDP�NHODV�XNXUDQ� LNDQ�

SHODQJL� DUIDN��/LQJNDUDQ� KLWDP�PHZDNLOL� WLQJNDW�SHPDQJVDDQ�GDODP����XODQJDQ�GDQ� OLQJNDUDQ�

SXWLK�PHQXQMXNNDQ�WLQJNDW�SHPDQJVDDQ�UDWD�UDWD��6WDWLVWLN�UHJHUHVL�GLWDPSLONDQ�SDGD�7DEHO����
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���� � -XUQDO�,NWLRORJL�,QGRQHVLD�

3HPEDKDVDQ�

+DVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD�

WLQJNDW�NHNHUXKDQ�DLU�\DQJ�OHELK�EHVDU�GDUL�������

178� VXGDK� PXODL� PHPEHULNDQ� GDPSDN� SDGD�

SHQXUXQDQ� HIHNWLYLWDV� PHQFDUL� PDNDQ� SDGD� LNDQ�

SHODQJL� DUIDN�� %HUGDVDUNDQ� SHQHOLWLDQ� VHEHOXP�

Q\D� �7DSLODWX� 	�5HQ\DDQ� ������0DQDQJNDODQJL�

������ .DGDUXVPDQ� HW� DO�� ������� MHQLV� LNDQ� LQL�

XPXPQ\D� GLWHPXNDQ� SDGD� SHUDLUDQ� \DQJ� UHODWLI�

MHUQLK��������178���.HEHUDGDDQ�GL�SHUDLUDQ�\DQJ�

MHUQLK� MXJD� GLODSRUNDQ� SDGD� EHEHUDSD� MHQLV� LNDQ�

SHODQJL� ODLQQ\D��.DGDUXVPDQ�HW�DO��������.DGD�

UXVPDQ�HW�DO��������$OOHQ�	�+DGLDW\�������$OOHQ�

HW� DO�� ����E��� ZDODXSXQ� ELVD� GLWHPXNDQ� SDGD�

SHUDLUDQ�\DQJ�NHUXK��+DWWRUL�	�:DUEXUWRQ�������

$OOHQ� HW� DO�� ����D��� .HEHUDGDDQ� MHQLV� LNDQ� LQL�

SDGD�NRQGLVL�SHUDLUDQ�\DQJ�MHUQLK�GLGXJD�EHUNDLW�

DQ�GHQJDQ�HIHNWLYLWDVQ\D�GDODP�PHQFDUL�PDNDQ���

%HEHUDSD� SHQHOLWLDQ� VHEHOXPQ\D� PHQXQMXN�

NDQ�EHUNXUDQJQ\D�HIHNWLYLWDV�LNDQ�GDODP�PHQFDUL�

PDNDQDQ� SDGD� SHUDLUDQ� \DQJ� NHUXK� �%HUJ� 	�

1RUWKFRWH� ������ %UXWRQ� ������ 9RJHO� 	� %HDX�

FKDPS� ������ 6ZHND� 	� +DUWPDQ� ������ 6XWKHU�

ODQG�	�0H\HU� ������ =DPRU�	�*URVVPDQ� ������

NDUHQD� MDUDN� UHDNWLI� VHFDUD�YLVXDO�GDQ�DWDX�NHFH�

SDWDQ� PHQFDUL� PDNDQ� \DQJ� PHQXUXQ� �%DUUHWW� HW�

DO�� ������ 5RZH� 	� 'HDQ� ������ 6KRXS� 	� :DKO�

������&DUWHU� HW� DO�� ������� 3HQXUXQDQ� HIHNWLYLWDV�

PHQFDUL�PDNDQ� SDGD� LNDQ� VHODQMXWQ\D� DNDQ� EHU�

DNLEDW� WHUKDGDS� SHQXUXQDQ� ODMX� SHUWXPEXKDQ��

NHOLPSDKDQ�VHUWD�SHQ\HEDUDQ�GL�KDELWDW�DODPLQ\D�

�6LJOHU� HW� DO�� ������ %HUNPDQ� 	� 5DEHQL� ������

1RUWKFRWH� ������ 5RZH� HW� DO�� ������ 0RO� 	�

2XERWHU��������

,NDQ�SHODQJL�DUIDN�WHUPDVXN�NHORPSRN�VSHVL�

DOLV� �0DQDQJNDODQJL� 	� .DOLHOH� ������� WHUXWDPD�

PDNDQ� PDNURDYHUWHEUDWD� DLU� GDUL� NHORPSRN� LQ�

VHNWD�GHQJDQ�SUHIHUHQVL�SDGD�'LSWHUD��(SKHPHUR�

SWHUD��&ROHRSWHUD��GDQ�7ULFKRSWHUD��0DQDQJNDOD�

QJL� HW� DO�� ������� 6HODLQ� EHUSHQJDUXK� ODQJVXQJ�

WHUKDGDS� HIHNWLYLWDV� LNDQ� GDODP�PHQFDUL�PDNDQ��

SHQLQJNDWDQ� NHNHUXKDQ� MXJD�ELVD�EHUGDPSDN�QH�

JDWLI� WHUKDGDS� NHEHUDGDDQ� PDNURDYHUWHEUDWD� DLU�

VHEDJDL�PDNDQDQ�LNDQ��3HQLQJNDWDQ�NHNHUXKDQ�GL�

SHUDLUDQ�VXQJDL�DNDQ�EHUSHQJDUXK�WHUKDGDS�NHSD�

GDWDQ� GDQ� NHDQHNDUDJDPDQ�PDNURDYHUWHEUDWD� DLU�

VHUWD�DNDQ�PHQJXEDK�VWUXNWXU�WURILN�SDGD�HNRVLV�

WHP�VXQJDL��*URZQV�	�'DYLV�������+HQOH\�HW�DO��

������*OHDVRQ� HW� DO�� ������&RQQROO\�	�3HDUVRQ�

������&RXFHLUR�HW�DO����������������

3HQHOLWLDQ�0DQDQJNDODQJL� HW� DO�� �������PH�

QXQMXNNDQ� EDKZD� KDELWDW� LNDQ� SHODQJL� DUIDN� GL�

EHEHUDSD� ORNDVL� �VHJPHQ�EDJLDQ�KLOLU�� GL� 6XQJDL�

1LPEDL� WHODK� PHQJDODPL� GHJUDGDVL� EHUNDLWDQ�

GHQJDQ� EHUNXUDQJQ\D� YHJHWDVL� KXWDQ� ULSDULD� GL�

EDJLDQ�WHSL�VXQJDL�VHEDJDL�DNLEDW�DNWLYLWDV�DQWUR�

SRJHQLN��%HEHUDSD�SHQHOLWLDQ�PHQXQMXNNDQ�EDK�

ZD� EHUNXUDQJQ\D� YHJHWDVL� ULSDULD� DNDQ� PHQ\H�

EDENDQ� PHQLQJNDWQ\D� PDVXNDQ� SDUWLNHO� WHUVXV�

SHQVL� GDQ� NHNHUXKDQ� GDODP� VLVWHP� VXQJDL�

�*URZQV�	�'DYLV������� 6XWKHUODQG� HW� DO�� ������

GRV� 6DQWRV� HW� DO�� ������� .RQGLVL� LQL� GLGXJD� VH�

EDJDL�VDODK�VDWX�SHQ\HEDE�VHPDNLQ�EHUNXUDQJQ\D�

KDELWDW� \DQJ� VHVXDL� EDJL� LNDQ� SHODQJL� DUIDN� GL�

6XQJDL� 1LPEDL� �0DQDQJNDODQJL� HW� DO�� �������

2OHK� NDUHQD� LWX�� SHUOLQGXQJDQ�]RQD� ULSDULD� \DQJ�

PDVLK� DGD� GDQ� UHVWRUDVLQ\D� \DQJ� WHODK� UXVDN�

SHUOX� GLODNXNDQ� VHEDJDL� VDODK� VDWX� XSD\D� NRQ�

VHUYDVL� KDELWDW� DODPL� �:LFKHUW�	�5DSSRUW� ������

3XVH\� 	� $UWKLQJWRQ� ������ /RULRQ� 	� .HQQHG\�

������2U]HWWL�HW�DO��������XQWXN�PHPSHUWDKDQNDQ�

NHEHUDGDDQ�SRSXODVL�LNDQ�HQGHPLN�LQL�GL�DODP��

�

6LPSXODQ�

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�LQL�GDSDW�GLVLP�

SXONDQ� EDKZD� LNDQ� SHODQJL� DUIDN� WLGDN� PDPSX�

PHQROHUDQVL� NRQGLVL� NHNHUXKDQ� DLU� \DQJ� WLQJJL��

(IHNWLYLWDV� LNDQ� PHQFDUL� PDNDQ� PXODL� PHQXUXQ�

SDGD� WLQJNDW� NHNHUXKDQ� \DQJ� OHELK� WLQJJL�

� �������178����
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3HUVDQWXQDQ�

3HQXOLV�PHQ\DPSDLNDQ� WHULPD�NDVLK� NHSDGD�

)UHQJN\� 1�� .UH\�� %HUQDGXV� 'XZLW�� 6DWULDQR� 1��

<RNX��GDQ�3DVNDOLQD�7��/HIDDQ�\DQJ�WHODK�PHP�

EDQWX� GL� ODSDQJDQ� GDQ� GL� ODERUDWRULXP� GDODP�

SHQJXPSXODQ� GDQ� SHQDQJDQDQ� FRQWRK� LNDQ� SH�

ODQJL�DUIDN�VHUWD�ODUYD�Q\DPXN��-XJD�GLVDPSDLNDQ�

WHULPD� NDVLK� NHSDGD� 5LGZDQ� 6DOD� DWDV� GLVNXVL�

WHUNDLW�GHQJDQ�DQDOLVLV�GDWD�� VHUWD�NHSDGD�3DXOXV�

%ROL� GDQ� <HKLHO� +�� 'DVPDVHOD� VHODNX� .HSDOD�

/DERUDWRULXP� 3HULNDQDQ� GDQ� .HSDOD� /DERUDWR�

ULXP� ,OPX� .HODXWDQ� )3,.� 81,3$� \DQJ� WHODK�

PHPEDQWX� PHQ\HGLDNDQ� VDUDQD� GDQ� SUDVDUDQD�

GDODP�SHQHOLWLDQ�LQL��3HQXOLV�MXJD�PHQ\DPSDLNDQ�

WHULPD�NDVLK�NHSDGD�.HPHQWHULDQ�5LVHW��7HNQROR�

JL�GDQ�3HQGLGLNDQ�7LQJJL�DWDV�GXNXQJDQ�%HDVLV�

ZD� 3HQGLGLNDQ� 3DVFDVDUMDQD� 'DODP� 1HJHUL�

�%33'1��WDKXQ�������

�

'DIWDU�SXVWDND�

$OOHQ�*5��������/HV�SRLVVRQV�DUF�HQ�FLHO��0HOD�

QRWDHQLLGDH�� GH� OD� 3pQLQVXOH� GH� 9RJHONRS��

,ULDQ�-D\D��DYHF�GHVFULSWLRQ�GH�WURLV�QRXYHOOHV�

HVSqFHV�� ��

����������������

$OOHQ� *5�� ������ )LHOG� JXLGH� WR� WKH� IUHVKZDWHU�

ILVKHV�RI�1HZ�*XLQHD��&KULVWHQVHQ�5HVHDUFK�

,QVWLWXWH��0DGDQJ������S��

$OOHQ� *5�� +DGLDW\� 5.�� ������ 0HODQRWDHQLD�

VQHLGHUL�� D�QHZ�VSHFLHV�RI� UDLQERZILVK� �0H�

ODQRWDHQLLGDH��� IURP� :HVW� 3DSXD� 3URYLQFH��

,QGRQHVLD��$TXD������������������

$OOHQ�*5��+DGLDW\�5.��8QPDFN�3-������D��0H�

ODQRWDHQLD�IODYLSLQQLV��D�QHZ�VSHFLHV�RI�UDLQ�

ERZILVK� �0HODQRWDHQLLGDH�� IURP� 0LVRRO�

,VODQG�� :HVW� 3DSXD� 3URYLQFH�� ,QGRQHVLD��

$TXD����������������

$OOHQ� 5*�� 8QPDFN� 3-�� +DGLDW\� 5.�� ����E��

7KUHH� QHZ� VSHFLHV� RI� UDLQERZILVKHV� �0HOD�

QRWDHQLLGDH�� IURP�WKH�%LUGV�+HDG�3HQLQVXOD��

:HVW� 3DSXD� 3URYLQFH�� ,QGRQHVLD�� $TXD��

����������������

%DUUHWW� -&�� *URVVPDQ� *'�� 5RVHQIHOG� -�� ������

7XUELGLW\�LQGXFHG� FKDQJHV� LQ� UHDFWLYH� GLV�

WDQFH� RI� UDLQERZ� WURXW�� 7UDQVDFWLRQV� RI� WKH�

$PHULFDQ� )LVKHULHV� 6RFLHW\�� �������� ����

������

%DWVDLNKDQ�%��.ZRQ�-�6��.LP�.�+��/HH�<�-��/HH�

-�+��%DGDUFK�0��<XQ�6�7��������+\GURFKH�

PLFDO�HYDOXDWLRQ�RI� WKH�LQIOXHQFHV�RI�PLQLQJ�

DFWLYLWLHV�RQ�ULYHU�ZDWHU�FKHPLVWU\� LQ�FHQWUDO�

QRUWKHUQ� 0RQJROLD�� (QYLURQPHQWDO� 6FLHQFH�

DQG�3ROOXWLRQ�5HVHDUFK����������������������

%HUJ� /�� 1RUWKFRWH� 7*�� ������ &KDQJHV� LQ� WHUUL�

WRULDO�� JLOO�IODULQJ�� DQG� IHHGLQJ� EHKDYLRU� LQ�

MXYHQLOH�FRKR�VDOPRQ��2QFRUK\QFKXV�NLVXWK��

IROORZLQJ� VKRUW�WHUP� SXOVHV� RI� VXVSHQGHG�

VHGLPHQW��&DQDGLDQ�-RXUQDO�RI�)LVKHULHV�DQG�

$TXDWLF�6FLHQFHV���������������������

%HUNPDQ�+(��5DEHQL�&)��������(IIHFWV�RI� VLOWD�

(QYLURQ�

PHQWDO�%LRORJ\�RI�)LVKHV������������������

%KDWWDFKDUMHH�,��$GLW\D�*��&KDQGUD�*��������/D�

ERUDWRU\�DQG�ILHOG�DVVHVVPHQW�RI�WKH�SRWHQWLDO�

RI� ODUYLYRURXV��DLU�EUHDWKLQJ�ILVKHV�DV�SUHGD�

WRUV�RI�FXOLFLQH�PRVTXLWRHV��%LRORJLFDO�&RQ�

WURO������������������

%LQXU� 5�� %XGLULDQWR� +-�� ������ 3RWHQVL� SRSXODVL�

LNDQ� SHODQJL� DUIDN� �0HODQRWDHQLD� DUIDNHQVLV�

$OOHQ�� ������ GL� 6XQJDL� :DULRUL� .DZDVDQ�

&DJDU�$ODP�3HJXQXQJDQ�$UIDN�GDODP�XSD\D�

NRQVHUYDVL� VHFDUD� LQ�VLWX�� -XUQDO� 3HULNDQDQ�

GDQ�.HODXWDQ�����������������

%RMVHQ�%+��%DUULJD�5��������(IIHFWV�RI�GHIRUHVW�

DWLRQ� RQ� ILVK� FRPPXQLW\� VWUXFWXUH� LQ� (FXD�

GRULDQ�$PD]RQ�VWUHDPV��)UHVKZDWHU�%LRORJ\��

��������������������

%RQQHU�7+��:LOGH�*5��������(IIHFWV�RI�WXUELGLW\�

RQ� SUH\� FRQVXPSWLRQ� E\� SUDLULH� VWUHDP�

ILVKHV�� 7UDQVDFWLRQV� RI� WKH� $PHULFDQ�

)LVKHULHV�6RFLHW\����������������������

%UXWRQ�01��������7KH�HIIHFWV�RI�VXVSHQVRLGV�RQ�

VK��+\GURELRORJLD��������������������

&DUWHU�0:��6KRXS�'(��'HWWPHUV�-0��:DKO�'+��

������(IIHFWV�RI� WXUELGLW\�DQG�FRYHU�RQ�SUH\�

VHOHFWLYLW\� R�I� DGXOW� VPDOOPRXWK� EDVV��7UDQ�

VDFWLRQV� RI� WKH� $PHULFDQ� )LVKHULHV� 6RFLHW\��

������������������

&DVDWWL� /�� )HUUHLUD� &3�� &DUYDOKR� )5�� ������

*UDVV�GRPLQDWHG� VWUHDP� VLWHV� H[KLELW� ORZ�

ILVK� VSHFLHV� GLYHUVLW\� DQG� GRPLQDQFH� E\�

JXSSLHV�� DQ� DVVHVVPHQW� RI� WZR� WURSLFDO�

SDVWXUH� ULYHU� EDVLQV��+\GURELRORJLD�� ��������

���������

&ROOHVV�'+��0F$OSLQH�'.��������'LSWHUD��IOLHV���

,Q�� 1DXPDQQ� ,'�� &DUQH� 3%�� /DZUHQFH� -)��

1LHOVHQ� (6�� 6SUDGEHU\� -3�� 7D\ORU� 5:��
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���� � -XUQDO�,NWLRORJL�,QGRQHVLD�

� :KLWWHQ�0-��/LWWOHMRKQ�0-��HGV���7KH�,QVHFWV�

RI�$XVWUDOLD��$�WH[WERRN�IRU�VWXGHQWV�DQG�UH�

VHDUFK�ZRUNHUV��9ROXPH�,,��0HOERXUQH�8QL�

YHUVLW\�3UHVV��SS�����������

&RQQROO\�10��3HDUVRQ�5*�� ������7KH�HIIHFW� RI�

ILQH�VHGLPHQWDWLRQ�RQ�WURSLFDO�VWUHDP�PDFUR�

LQYHUWHEUDWH� DVVHPEODJHV�� D� FRPSDULVRQ�

XVLQJ�IORZ�WKURXJK�DUWLILFLDO�VWUHDP�FKDQQHOV�

DQG�UHFLUFXODWLQJ�PHVRFRVPV��+\GURELRORJLD��

���������������

&RXFHLUR�650��+DPDGD�1��)RUVEHUJ�%5��3DGR�

YHVL�)RQVHFD�&��������(IIHFWV�RI�DQWKURSRJH�

QLF� VLOW� RQ� DTXDWLF� PDFURLQYHUWHEUDWHV� DQG�

DELRWLF� YDULDEOHV� LQ� VWUHDPV� LQ� WKH� %UD]LOLDQ�

$PD]RQ�� -RXUQDO� RI� 6RLOV� DQG� 6HGLPHQWV��

����������������

&RXFHLUR�650��+DPDGD�1��)RUVEHUJ�%5��3DGR�

YHVL�)RQVHFD� &�� ������ 7URSKLF� VWUXFWXUH� RI�

PDFURLQYHUWHEUDWHV� LQ� $PD]RQLDQ� VWUHDPV�

LPSDFWHG� E\� DQWURSRJHQLF� VLOWDWLRQ�� $XVWUDO�

(FRORJ\������������������

&URZO�7$��������(IIHFWV�RI�FUD\ILVK� VL]H�� RULHQ�

WDWLRQ�� DQG� PRYHPHQW� RQ� WKH� UHDFWLRQ� GLV�

WDQFH� RI� ODUJHPRXWK� EDVV� IRUDJLQJ� LQ� FOHDU�

DQG� WXUELG� ZDWHU�� +\GURELRORJLD�� ��������

����������

GRV� 6DQWRV� )%�� )HUUHLUD� )&�� (VWHYHV� .(�� ������

$VVHVVLQJ� WKH� LPSRUWDQFH� RI� WKH� ULSDULDQ�

]RQH�IRU�VWUHDP�ILVK�FRPPXQLWLHV�LQ�D�VXJDU�

FDQH� GRPLQDWHG� ODQGVFDSH� �3LUDFLFDED�5LYHU�

%DVLQ�� 6RXWKHDVW� %UD]LO��� (QYLURQPHQWDO�

%LRORJ\�RI�)LVKHV���������������������

*LDP�;��+DGLDW\�5.��7DQ�++��3DUHQWL�/5��:R�

ZRU�'��6DXUL�6��&KRQJ�.<��<HR�'&-��:LO�

FRYH�'6��������0LWLJDWLQJ�WKH�LPSDFW�RI�RLO�

SDOP� PRQRFXOWXUH� RQ� IUHVKZDWHU� ILVKHV� LQ�

6RXWKHDVW�$VLD��&RQVHUYDWLRQ�%LRORJ\���������

�����������

*OHDVRQ�5$��(XOLVV�-U��1+��+XEEDUG�'(��'XII\�

:*��������(IIHFWV�RI�VHGLPHQW�ORDG�RQ�HPHU�

JHQFH� RI� DTXDWLF� LQYHUWHEUDWHV� DQG� SODQWV�

IURP�ZHWODQG�VRLO� HJJ�DQG� VHHG� EDQNV��:HW�

ODQGV������������������

*URZQV� ,2��'DYLV� -$�� ������(IIHFWV� RI� IRUHVWU\�

DFWLYLW\� �FOHDUIHOOLQJ�� RQ� VWUHDP� PDFURLQ�

YHUWHEUDWH� IDXQD� LQ� VRXWK�ZHVWHUQ� $XVWUDOLD��

$XVWUDOLDQ� -RXUQDO� RI� 0DULQH� DQG� )UHVK�

ZDWHU�5HVHDUFK������������������

*XSWD�6��%DQHUMHH�6��������&RPSDUDWLYH�DVVHVV�

PHQW� RI� PRVTXLWR� ELRFRQWURO� HIILFLHQF\�

EHWZHHQ� JXSS\� �3RHFLOLD� UHWLFXODWD�� DQG�

SDQFKD[� PLQQRZ� �$SORFKHLOXV� SDQFKD[���

%LRVFLHQFH�'LVFRYHU\���������������

+DWWRUL�$��:DUEXUWRQ�.��������0LFURKDELWDW�XVH�

E\� WKH� UDLQERZILVK�0HODQRWDHQLD� GXERXOD\L�

LQ�D�VXEWURSLFDO�$XVWUDOLDQ�VWUHDP��-RXUQDO�RI�

(WKRORJ\��������������

+HQOH\� :)�� 3DWWHUVRQ� 0$�� 1HYHV� 5-�� /HPO\�

$'��������(IIHFWV�RI� VHGLPHQWDWLRQ�DQG� WXU�

ELGLW\� RQ� ORWLF� IRRG� ZHEV�� D� FRQFLVH� UHYLHZ�

IRU� QDWXUDO� UHVRXUFH� PDQDJHUV�� 5HYLHZV� LQ�

)LVKHULHV�6FLHQFH�����������������

,ZDWD� 7�� 1DNDQR� 6�� ,QRXH�0�� ������ ,PSDFWV� RI�

SDVW� ULSDULDQ� GHIRUHVWDWLRQ� RQ� VWUHDP� FRP�

PXQLWLHV� LQ� D� WURSLFDO� UDLQ� IRUHVW� LQ� %RUQHR��

(FRORJLFDO�$SSOLFDWLRQV������������������

-DFRE�66��1DLU�1%��%DODVXEUDPDQLDQ�1.��������

,QIOXHQFH�RI�FHUWDLQ�HQYLURQPHQWDO�IDFWRUV�RQ�

WKH� SUHGDWRU\� HIILFLHQF\� RI� WKH� ODUYLYRURXV�

ILVK� 0DFURSRGXV� FXSDQXV�� (QYLURQPHQWDO�

%LRORJ\�RI�)LVKHV�������������������

.DGDUXVPDQ�� 6XGDUWR�� 3DUDGLV� (�� 3RX\DXG� /��

������ 'HVFULSWLRQ� RI�0HODQRWDHQLD� IDVLQHQ�

VLV�� D� QHZ� VSHFLHV� RI� UDLQERZILVK� �0HODQR�

WDHQLLGDH�� IURP�:HVW� 3DSXD�� ,QGRQHVLD� ZLWK�

FRPPHQWV�RQ�WKH�UHGLVFRYHU\�RI�0��$MDPDUX�

HQVLV� DQG� WKH� HQGDJHUHG� VWDWXV� RI�0�� SDUYD��

&\ELXP������������������

.DGDUXVPDQ��6XGDUWR��6OHPEURXFN�-��3RX\DXG�/��

������'HVFULSWLRQ�RI�0HODQRWDHQLD�VDODZDWL��

D� QHZ� VSHFLHV� RI� UDLQERZILVK� �0HODQRWDHQL�

LGDH�� IURP� 6DODZDWL� ,VODQG�� :HVW� 3DSXD��

,QGRQHVLD��&\ELXP������������������

.DGDUXVPDQ�� +XEHUW� 1�� +DGLDW\� 5.�� 6XGDUWR��

3DUDGLV� (�� 3RX\DXG� /�� ������ &U\SWLF� GLYHU�

VLW\� LQ� ,QGR�$XVWUDOLDQ� UDLQERZILVKHV� UH�

YHDOHG� E\� '1$� EDUFRGLQJ�� LPSOLFDWLRQV� IRU�

FRQVHUYDWLRQ�LQ�D�ELRGLYHUVLW\�KRWVSRW�FDQGL�

GDWH��3ORV�21(��������H�������

/HQ]L�0$��0DUFKL�/��������6XVSHQGHG�VHGLPHQW�

ORDG� GXULQJ� IORRGV� LQ� D� VPDOO� VWUHDP� RI� WKH�

'RORPLWHV� �QRUWKHDVWHUQ� ,WDO\��� &DWHQD�� ����

���������

/REyQ�&HUYLi�-��0D]]RQL�5��5H]HQGH�&)��������

(IIHFWV� RI� ULSDULDQ� IRUHVW� UHPRYDO� RQ� WKH�

WURSKLF� G\QDPLFV� RI� D� 1HRWURSLFDO� VWUHDP�

ILVK� DVVHPEODJH�� -RXUQDO� RI� )LVK� %LRORJ\��

��������������

/RULRQ�&0��.HQQHG\�%3�� ������5LSDULDQ� IRUHVW�

EXIIHUV� PLWLJDWH� WKH� HIIHFWV� RI� GHIRUHVWDWLRQ�

RQ� ILVK� DVVHPEODJHV� LQ� WURSLFDO� KHDGZDWHU�

VWUHDPV��(FRORJLFDO�$SSOLFDWLRQV�������������

������

0DQDQJNDODQJL�(��������0DNDQDQ��SHUWXPEXKDQ�

GDQ�UHSURGXNVL�LNDQ�SHODQJL�DUIDN��0HODQRWD�
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HQLD�DUIDNHQVLV�$OOHQ��GL�6XQJDL�1LPEDL�GDQ�

6XQJDL� $LPDVL�� 0DQRNZDUL�� 7HVLV�� 3URJUDP�

3DVFDVDUMDQD�� ,QVWLWXW� 3HUWDQLDQ� %RJRU�� ����

KOP��

0DQDQJNDODQJL� (�� 3DWWLDVLQD� 7)�� ������ 6WXGL�

SHQGDKXOXDQ� DVSHN� UHSURGXNVL� GDQ� SHUWXP�

EXKDQ� LNDQ� UDLQERZ� �PHODQRWDHQLLGDH�� GL�

SHUDLUDQ� WDZDU� 'LVWULN� .HEDU� .DEXSDWHQ�

0DQRNZDUL��-XUQDO�3HULNDQDQ�GDQ�.HODXWDQ��

�������������

0DQDQJNDODQJL� (�� 5DKDUGMR� 0)�� 6MDILL� '6��

����D�� +DELWDW� RQWRJHQL� LNDQ� SHODQJL� DUIDN�

�0HODQRWDHQLD�DUIDNHQVLV��GL�6XQJDL�1LPEDL�

GDQ� 6XQJDL� $LPDVL�� 0DQRNZDUL�� -XUQDO�

1DWXUDO��������������

0DQDQJNDODQJL� (�� 5DKDUGMR�0)�� 6MDILL� '6�� 6X�

OLVWLRQR������E��0XVLP�SHPLMDKDQ�LNDQ�SHOD�

QJL�DUIDN��0HODQRWDHQLD�DUIDNHQVLV�$OOHQ��GL�

6XQJDL�1LPEDL� GDQ� 6XQJDL�$LPDVL��0DQRN�

ZDUL��-XUQDO�,NWLRORJL�,QGRQHVLD��������������

0DQDQJNDODQJL� (�� 5DKDUGMR�0)�� 6MDILL� '6�� 6X�

OLVWLRQR��������3UHIHUHQVL�PDNDQDQ�LNDQ�SHOD�

QJL� DUIDN� �0HODQRWDHQLD� DUIDNHQVLV� $OOHQ��

������GL�6XQJDL�1LPEDL�GDQ�6XQJDL�$LPDVL��

0DQRNZDUL�� -XUQDO� ,NWLRORJL� ,QGRQHVLD��

����������������

0DQDQJNDODQJL� (�� .DOLHOH� 0<�� ������ /XDV� UH�

OXQJ�� WXPSDQJ� WLQGLK� GDQ� VWUDWHJL� PHQFDUL�

PDNDQ� LNDQ� SHODQJL� DUIDN� �0HODQRWDHQLD�

DUIDNHQVLV�� GDQ� LNDQ� SHPDNDQ� Q\DPXN�

�*DPEXVLD� DIILQLV�� GL� 6XQJDL� 1LPEDL�� 0D�

QRNZDUL�� -XUQDO� 3HULNDQDQ� GDQ� .HODXWDQ��

���������������

0DQDQJNDODQJL� (�� /HDWHPLD� 632�� /HIDDQ� 37��

3HGD\�+)=��6HPEHO�/��������.RQGLVL�KDELWDW�

LNDQ�SHODQJL�DUIDN��0HODQRWDHQLD�DUIDNHQVLV��

����� GL� 6XQJDL� 1LPEDL�� 3UDIL� 0DQRNZDUL��

-XUQDO�,NWLRORJL�,QGRQHVLD����������������

0DQDQJNDODQJL� (�� /HDWHPLD� 632�� /HIDDQ� 37��

3HGD\� +)=�� 6HPEHO� /�� ������ 3RWHQVL� LNDQ�

SHODQJL�DUIDN�0HODQRWDHQLD�DUIDNHQVLV�$OOHQ�

����� VHEDJDL� ELRNRQWURO� ODUYD� Q\DPXN��

-XUQDO�,NWLRORJL�,QGRQHVLD������������������

0HUFHU� (9�� 0HUFHU� 7*�� 6D\RN� $.�� ������ (I�

IHFWV�RI�IRUHVW�FRQYHUVLRQV�WR�RLO�SDOP�SODQW�

DWLRQV� RQ� IUHVKZDWHU� PDFURLQYHUWHEUDWHV�� D�

FDVH�VWXG\�IURP�6DUDZDN��0DOD\VLD��-RXUQDO�

RI�/DQG�8VH�6FLHQFH�����������������

0RO� -+��2XERWHU�3(��������'RZQVWUHDP�HIIHFWV�

RI� HURVLRQ� IURP� VPDOO�VFDOH� JROG� PLQLQJ� RQ�

VPDOO� QHRWURSLFDO� UDLQIRUHVW� VWUHDP��&RQVHU�

YDWLRQ�%LRORJ\�������������������

0RUL� *%�� GH� 3DXOD� )5�� GH� %DUURV� )HUUD]� 6)��

&DPDUJR� $)0��0DUWLQHOOL� /$�� ������ ,QIOX�

HQFH�RI�ODQGVFDSH�SURSHUWLHV�RQ�VWUHDP�ZDWHU�

TXDOLW\� LQ� DJULFXOWXUDO� FDWFKPHQWV� LQ� VRXWK�

HDVWHUQ�%UD]LO��$QQDOHV�GH�/LPQRORJLH���������

�������

1RUWKFRWH� 7*�� ������ &RPSDUDWLYH� ELRORJ\� DQG�

PDQDJHPHQW� RI� $UFWLF� DQG� (XURSHDQ� JUD\�

OLQJ� �6DOPRQLGDH�� 7K\PDOOXV��� 5HYLHZV� LQ�
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