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'$)7$5�3867$.$

$LNHQ��/��5����������7KUHH�&RHIILFLHQWV�IRU�$QDO\]LQJ�WKH�5HOLDELOLW\�DQG�9DOLGLW\�
RI�5DWLQJV��(GXFDWLRQDO�DQG�3V\FKRORJLFDO�0HDVXUHPHQW�

$NEDU��6����������,QVWUXPHQ�SHUDQJNDW�SHPEHODMDUDQ� %DQGXQJ��5HPDMD�
5RVGDNDU\D�

$SULOL\DQL��6��:���	�0XO\DWQD��)����������)OLSERRN�(�/.3'�GHQJDQ�SHQGHNDWDQ�
HWQRPDWHPDWLND�SDGD�PDWHUL�WHRUHPD�SK\WDJRUDV��6HPLQDU�1DVLRQDO�6DLQV��
��������

$VHK��$���	�8VPHOGL����������(IHNWLYLWDV�SHPEHODMDUDQ�GDULQJ�GDODP�PDVD�FRYLG�
��� SDGD� PDWD� SHODMDUDQ� GDVDU�GDVDU� WHNQLN� NHWHQDJDOLVWULNDQ�� -XUQDO�
3HQGLGLNDQ�7HNQLN�(OHNWUR����������

$VWDOLQL�� 'DUPDML�� 5LDQWRQL�� &��� 	� 6XVDQWL�� 1�� �������� 6WXGL� SHQJJXQDDQ� 3K(7�
,QWHUDFWLYH�6LPXODWLRQV�GDODP�SHPEHODMDUDQ�ILVLND��-XUQDO�5LVHW�GDQ�.DMLDQ�
3HQGLGLNDQ�)LVLND��������

$VWXWL�� <��� 	� 6HWLDZDQ�� %�� �������� 3HQJHPEDQJDQ� OHPEDU� NHUMD� VLVZD� �/.6��
EHUEDVLV�SHQGHNDWDQ�LQNXLUL�WHUELPELQJ�GDODP�SHPEHODMDUDQ�NRRSHUDWLI�SDGD�
PDWHUL�NDORU��-XUQDO�3HQGLGLNDQ�,3$�,QGRQHVLD��������

%DUD��/��+��%���6LEXHD��3���0HO\DQL��$���$PDQGD��'��5���1DWDV\D��$���	�:HWW\��(��
��������6WUDWHJL�3HQ\XVXQDQ�/DQJNDK�3HPEHODMDUDQ��-XUQDO�3HQGLGLNDQ�
7DPEXVDL����

%RUJ��5��:����������(GXFDWLRQDO�5HVHDUFK��$Q�,QWURGXFWLRQ��)LIWK(GLWLRQ�� 1HZ�
<RUN�DQG�/RQGRQ��/RQJPDQ�

%36�� �������� 3URSRUVL� 5HPDMD� 'DQ� 'HZDVD� 8VLD� ������ 7DKXQ� 'HQJDQ�
.HWHUDPSLODQ� 7HNQRORJL� ,QIRUPDVL� 'DQ� .RPSXWHU� �7,.�� 0HQXUXW� -HQLV�
.HODPLQ��3HUVHQ������������� -DNDUWD��%DGDQ�3XVDW�6WDWLVWLN�

%613����������,QVWUXPHQ�3HQLODLDQ�%XNX�$MDU� %DGDQ�6WDQGDU�1DVLRQDO�,QGRQHVLD�

&DK\DGL��$����������0HGLD�3HPEHODMDUDQ�0DNDVVDU��%DGDQ�3HQHUELW�810�

&RORUDGR�� 8�� �Q�G���� 3K(7�� 6LPXODVL� ,QWHUDNWLI� XQWXN� 6DLQV� GDQ� 0DWHPDWLND��
5HWULHYHG�IURP�3K(7�6LPXODWLRQ��KWWSV���SKHW�FRORUDGR�HGX�LQ�

'DPD\DQWL��-���	�5DWQDVDUL��(����������3URILO�'DQ�9DOLGLWDV�/HPEDU�.HJLDWDQ�
3HVHUWD�'LGLN�(OHNWURQLN��(�/NSG��%HUEDVLV�%LRHQWUHSUHQHXUVKLS�8QWXN�
0HODWLKNDQ�.HWHUDPSLODQ�%HUZLUDXVDKD�'DODP�(UD�,QGXVWUL���� �9RO������
,VVXH����



��

'HZD��(���0XNLQ��0��8���	�3DQGDQJR��2����������3HQJDUXK�SHPEHODMDUDQ�GDULQJ�
EHUEDQWXDQ� ODERUDWRULXP�YLUWXDO� WHUKDGDS�PLQDW�GDQ�KDVLO�EHODMDU�NRJQLWLI�
ILVLND��-XUQDO�5LVHW�7HNQRORJL�GDQ�,QRYDVL�3HQGLGLNDQ��-$57,.$�����������

'HZL�� 5��� 	� $]L]DK�� 8�� �������� 3HQJHPEDQJDQ� /HPEDU� .HUMD� 3HVHUWD� 'LGLN�
�/.3'�� %HURULHQWDVL� 3UREOHP� 6ROYLQJ� 8QWXN� 0HODWLKNDQ� .HWHUDPSLODQ�
%HUSLNLU�.ULWLV�3HVHUWD�'LGLN�.HODV�;L�3DGD�0DWHUL�.HVHWLPEDQJDQ�.LPLD�
'HYHORSPHQW�2I�6WXGHQWV¶�:RUNVKHHW�3UREOHP�6ROYLQJ�2ULHQWHG�7R�7UDLQ�
&ULWLFDO� 7KLQNLQJ� 6NLOOV� 6WXGHQWV� *UDGH� ;L� 2Q� &KHPLFDO� (TXLOLEULXP�
0DWHULDOV��,Q�8QHVD�-RXUQDO�RI�&KHPLFDO�(GXFDWLRQ �9RO�����,VVXH����

)DGROL��:���1DVEH\��+���	�6DQMD\D��Q��/����������3HQJHPEDQJDQ�/.3'�EHUEDVLV�
�0� VLPXODVL� 3K(7�PDWHUL� JHORPEDQJ�PHNDQLN� GDQ� JHORPEDQJ� EHUMDODQ��
-XUQDO�/RQWDU�3K\VLFV�7RGD\��������

)DKULQQLVDN�� �������� 3HQHUDSDQ� PRGHO� SHPEHODMDUDQ� 32(� �3UHGLFW�� 2EVHUYH��
([SODLQ�� WHUKDGDS� KDVLO� EHODMDU� VLVZD� NHODV� 9� GL� 6'1� 3DQJDUDQJDQ� ,LL�
6XPHQHS��$OSHQ��-XUQDO�3HQGLGLNDQ�'DVDU�

)DWLPDWX]]RKUDK��6���-XIUL��$��:���	�0HUWKD��,��:����������(IHNWLYLWDV�SHQHUDSDQ�
PRGHO�SHPEHODMDUDQ�32(��3UHGLFW�2EVHUYH�([SODLQ��XQWXN�PHQLQJNDWNDQ�
SHQJXDVDDQ�NRQVHS�,3$��-XUQDO�3LMDU�0,3$����������

*�OHúLU�� 7�� H�� �������� $Q� $OWHUQDWLYH� 0HWKRG� RI� (YDOXDWLRQ� IRU� 3K\VLRORJ\�
([SHULPHQWV��32(�:RUNVKHHWV��H� .DINDV�(÷LWLP�$UDúWÕUPDODUÕ�'HUJLVL�����

-D\DGL�� $��� +DQLVD�� 3�� '��� 	� +HQQ\�� -�� �������� ,GLQWLILNDVL� 3HPEHNDODQ�
.HWHUDPSLODQ� $EDG� ��� 3DGD� $VSHN .HWHUDPSLODQ� 3HPHFDKDQ� 0DVDODK�
6LVZD� 60$� .RWD� %HQJNXOX� 'DODP� 0DWD� 3HODMDUDQ� )LVLND�� -XUQDO�
.XPSDUDQ�)LVLND��������

-XOLDQ��5���6XSDUPDQ��6���'MXPDW��,���7DLE��%���(UPDZDWL��(���6DKLGXQ��1���:LERZR��
$��3���6DQMD\D��)��,���	�6DQFRNR��6��'����������7KH�$QDO\VLV�DQG�'HVLJQ�RI�
(OHFWURQLF�6WXGHQW�:RUNVKHHW�%DVHG�RQ�WKH�'LVFRYHU\�/HDUQLQJ�WR�,PSURYH�
&ULWLFDO� 7KLQNLQJ� $ELOLW\�� 8QLYHUVDO� -RXUQDO� RI� (GXFDWLRQDO� 5HVHDUFK��
����%�������±�����

.HPHQGLNEXG����������1RUPD�	�6WDQGDU�/DERUDWRULXP�%HQJNHO�60.� .HPHQWULDQ�
3HQGLGLNDQ�GDQ�.HEXGD\DDQ�

.HPHQGLNEXG�� �������� 6WUDWHJL� 'LJLWDOLVDVL� 6DUSUDV�� 0HQLQJNDWNDQ� .XDOLWDV�
3HQJHORODDQ� 6DUDQD� .HPHQWULDQ� 3HQGLGLNDQ� GDQ� .HEXGD\DDQ� 5HSXEOLN�
,QGRQHVLD�



��

.HPHQGLNEXG�� �������� %XNX� 3DQGXDQ� *XUX� 'DVDU� 'DVDU� 7HNQLN�
.HWHQDJDOLVWULNDQ� -DNDUWD�6HODWDQ��.HPHQWHULDQ�3HQGLGLNDQ��.HEXGD\DDQ��
5LVHW��GDQ�7HNQRORJL�

.XVWDQGL��&���	�'DUPDZDQ��'����������3HQJHPEDQJDQ�0HGLD�3HPEHODMDUDQ�
-DNDUWD��.(1&$1$�

/DWKLIDK��0��)���+LGD\DWL��%��1���	�=XODQGUL����������(IHNWLILWDV�/.3'�(OHNWURQLN�
VHEDJDL�0HGLD�3HPEHODMDUDQ�SDGD�0DVD�3DQGHPL�&RYLG����XQWXN�*XUX�GL�
<3,�%LGD\DWXO�+LGD\DK�$PSHQDQ��-XUQDO�3HQJDEGLDQ�0DJLVWHU�3HQGLGLNDQ�
,3$��������

/XK��1���	�(ND\DQL��3����������3HQWLQJQ\D�SHQJJXQDDQ�PHGLD�VLVZD��3HQWLQJQ\D�
3HQJJXQDDQ�0HGLD�3HPEHODMDUDQ�8QWXN�0HQLQJNDWNDQ�3UHVWDVL�%HODMDU�
6LVZD�

0DUGKL\DK��5��+���$OGULDQL��6��1���&KLWWD��)���	�=XOILNDU��0��5����������3HQWLQJQ\D�
.HWHUDPSLODQ�%HODMDU�GL�$EDG����VHEDJDL�7XQWXWDQ�GDODP�3HQJHPEDQJDQ�
6XPEHU�'D\D�0DQXVLD��/HFWXUD��-XUQDO�3HQGLGLNDQ�

0LIWDK��0���	�5RNKPDQ��1����������.ULWHULD�SHPLOLKDQ GDQ�SULQVLS�SHPDQIDDWDQ�
PHGLD�SHPEHODMDUDQ�EHUEDVLV�7,.�VHVXDL�NHEXWXKDQ�SHVHUWD�GLGLN��-XUQDO�
,OPLDK�3HQGLGLNDQ����

0LVURFKDK��1����������0RGHO�3HQJHPEDQJDQ�3HPEHODMDUDQ�3-%/�%HUEDVLV�
3UR\HN�XQWXN�0HQLQJNDWNDQ�.UHDWLILWDV�6LVZD��,QGRQHVLD�-RXUQDO�RI�
/HDUQLQJ�(GXFDWLRQ�DQG�&RXQVHOLQJ����������

1LQJUXP��$���3XWUL��'��+���	�0HGULDWL��5����������,PSOHPHQWDVL�/.3'�)LVLND�SGD�
0RGHO�3HPEHODMDUDQ�3UHGLFW�2EVHUYH�([SODLQ�XQWXN�0HQLQJNDWNDQ�
.HPDPSXDQ�%HUSLNLU�.ULWLV�6LVZD��-XUQDO�3HQGLGLNDQ�)LVLND��������

1RSULQGD�� &�� 7��� 	� 6ROHK�� 6��0�� �������� 3HQJHPEDQJDQ� /HPEDU� .HUMD� 3HVHUWD�
'LGLN��/.3'��%HUEDVLV�+LJKHU�2UGHU�7KLQNLQJ�6NLOO��+276���,QGRQHVLDQ�
-RXUQDO�RI�6FLHQFH�DQG�0DWKHPDWLFV�(GXFDWLRQ���

1XUDVRQ�� )��� $PLU�� +���	�$PLGD��1�� �������� 3HQJHPEDQJDQ� (�/.3'�%HUEDVLV�
9LUWXDO� /DERUDWRU\� 3K(7� 'LOHQJNDSL� .HWHUDPSLODQ� 3URVHV� 6DLQV� SDGD�
0DWHUL� $VDP� %DVD� �5HVHDUFK� $QG� 'HYHORSPHQW��� $/27523�� -XUQDO�
3HQGLGLNDQ�GDQ�,OPX�.LPLD����������

1XUIDL]DK�� 0XWPDLQQD�� 	� 1XUVLDK�� 6�� �������� 3HQJDUXK� 0RGHO� 3HPEHODMDUDQ�
3UHGLFW��2EVHUYHU��([SODLQ�7HUKDGDS�+DVLO�%HODMDU�,3$�.HODV�,9�6'��16-��
1XELQ�6PDUW�-RXUQDO����������



��

2FWDYLDQD�� )���:DK\XQL�� '��� 	� 6XSHQR�� �������� 3HQJHPEDQJDQ� (�/.3'� XQWXN�
0HQLQJNDWNDQ� .HWHUDPSLODQ� .RODERUDVL� 6LVZD� 603� SDGD� 3HPEHODMDUDQ�
,3$��(GXNDWLI���-XUQDO�,OPX�3HQGLGLNDQ������������

2OLYLD��&��7���	�0XFKOLV����������3HQJHPEDQJDQ�/.3'�%HUEDVLV�3UHGLFW�2EVHUYH�
([SODLQ�8QWXN�0HODWLKNDQ�%HUSLNLU�.ULWLV�3HVHUWD�'LGLN�3DGD�0DWHUL�'D\D�
+DQWDU�/LVWULN�/DUXWDQ��-XUQDO�3HQGLGLNDQ�.LPLD�8QGLNVKD��������

3DWPDVDUL�� /��� +LGD\DWL�� '��� 1GDUL�� :��� 	� 6DUGL�� &�� �������� 'LJLWDOLVDVL�
3HPEHODMDUDQ�<DQJ�%HUSXVDW�3DGD�6LVZD�'L�6PN�3XVDW�.HXQJJXODQ��-XUQDO�
,OPLDK�0DQGDOD�(GXFDWLRQ��-,0(��

3DZHVWUL��(���	�=XOILDWL��+��0����������3HQJHPEDQJDQ�/HPEDU�.HUMD�3HVHUWD�'LGLN�
�/.3'��8QWXN�0HQJDNRPRGDVL�.HEHUDJDPDQ� 6LVZD� SDGD� 3HPEHODMDUDQ�
7HPDWLN� .HODV� ,,� GL� 6'� 0XKDPPDGL\DK� 'DQXQHJDUD�� 7ULKD\X�� -XUQDO�
3HQGLGLNDQ�.H�6'�DQ����������

3HSUL]DO��	�6\DK��1�� ��������3HQJHPEDQJDQ�0HGLD�3HPEHODMDUDQ�%HUEDVLV�:HE�
3DGD�0DWD�3HODMDUDQ�,QVWDODVL�3HQHUDQJDQ�/LVWULN��-XUQDO�,OPLDK�3HQGLGLNDQ�
'DQ�3HPEHODMDUDQ����

3UDQRZR��0�� ,��� /LQGD�� 5��� 	�+DU\DWL�� 6�� �������� 3HQJHPEDQJDQ� /.3'� .LPLD�
%HUEDVLV� 6FLHQFH��(QYLURQPHQW��7HFKQRORJ\�� DQG�6RFLHW\� �6(76��0DWHUL�
/DMX�5HDNVL��-53.��-XUQDO�5LVHW�3HQGLGLNDQ�.LPLD�����������±���

3UDZLUDGLODJD��'HZL�6DOPD����������3ULQVLS�'LVDLQ�3HPEHODMDUDQ��-DNDUWD��
.HQFDQD�

3XG\DVWXWL�� (���*LQWLQJ��5�� 6���	�*LQWLQJ��0�� �������� 6RVLDOLVDVL� 3URJUDP�60.�
3XVDW� .HXQJJXODQ� SDGD� 60.� ,PPDQXHO�� -XUQDO� 3XEOLNDVL� 3HQJDEGLDQ�
.HSDGD�0DV\DUDNDW�

3XWUD��*���	�$JXVWLDQD�� ,�� ��������(�/.3'�0DWHUL�3HFDKDQ�GDODP�3HPEHODMDUDQ�
'DULQJ��0,0%$5�3*6'����������

3XWUL��6��(���$EGXOODK��	�$OEHWD��6��:����������3HQJHPEDQJDQ�(�/.3'�%HUEDVLV�
3UHGLFW�2EVHUYH�([SODLQ��32(��0HQJJXQDNDQ�/LYHZRUNVKHHWV�SDGD 0DWHUL�
.HVHWLPEDQJDQ� ,RQ� GDQ� S+� /DUXWDQ� 3HQ\DQJJD�� +\GURJHQ�� -XUQDO�
.HSHQGLGLNDQ�.LPLD���������

5DKPDZDWL��/��+���	�:XODQGDUL��6��6�� ��������3HQJHPEDQJDQ�/HPEDU�.HJLDWDQ�
3HVHUWD�'LGLN��/.3'��%HUEDVLV�6FLHQWLILF�$SSURDFK�3DGD�0DWD�3HODMDUDQ�
$GPLQLVWUDVL�8PXP�6HPHVWHU�*HQDS�.HODV�;�27.3�'L� 60.�1HJHUL� ��
-RPEDQJ��-XUQDO�3HQGLGLNDQ�$GPLQLVWUDVL�



��

5RVLNK��)���6KROLKDK��=���/DUDVDWL��'��3���	�$ZDOOXGGLQ��$��1����������3HQJJXQDDQ�
0HGLD�*DPEDU�XQWXN�0HQLQJNDWNDQ�0LQDW�GDQ�+DVLO�%HODMDU�%DKDVD�$UDE��
-RXUQDO�RI�$UDELF (GXFDWLRQ��������

5RVVHWW��$����������7UDLQLQJ�1HHG�$VVHVVPHQW��1HZ�<RUN��(QJOHZRRG�&OLIIV��
(GXFDWLRQDO�7HFKQRORJ\�3XEOLFDWLRQV�

6D¶GLDK��1���6XKHUPDQ��$���	�6HSWL\DQWR��5��)����������3HQJHPEDQJDQ�(�/.3'�
%HUEDVLV� &7/�8QWXN�0HQLQJNDWNDQ� 6FLHQFHV� 3URFHVV� 6NLOO�� -(3� �-XUQDO�
(NVDNWD�3HQGLGLNDQ��

6D
DGDK�� 5�� 1��� 	� :DK\X�� �������� 0HWRGH� 3HQHOLWLDQ� 5	'� �5HVHDUFK� DQG�
'HYHORSPHQW�� 0DODQJ��&9��/LWHUDVL�1XVDQWDUD�$EDGL�

6DWXUD��<HQGUR�7U\��$EGXOODK��GDQ�5DGMDZDOL�8VPDQ�5HU\����������
3HQJHPEDQJDQ�/.3'�DSOLNDWLI�LQWHJUDWLI�EHUEDVLV�LQTXLUL�WHUELPELQJ�SDGD�
PDWHUL�NHVHWLPEDQJDQ�NLPLD�����������±���

6HSWLDQL��:��� 	� $PLU�� $�� �������� 3HQJHPEDQJDQ� (�/.3'� %HUEDVLV� 'LVFRYHU\�
/HDUQLQJ�SDGD�0DWHUL�7HNV�1HJRVLDVL�6LVZD�.HODV�;�60$1���6DURODQJXQ�
3URYLQVL� -DPEL�� &206(59$�� -XUQDO� 3HQHOLWLDQ� 'DQ� 3HQJDEGLDQ�
0DV\DUDNDW������������

6XJL\RQR�� ��������0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI�.XDOLWDWLI� GDQ�5	'� %DQGXQJ��
$OIDEHWD�

6XKDUVLPL��$����������'DVDU�'DVDU�(YDOXDVL�3HQGLGLNDQ� -DNDUWD��%XPL�$NVDUD�

6XU\DQLQJVLK�� 6���	�1XUOLWD��5�� ��������3HQWLQJQ\D� /HPEDU�.HUMD� 3HVHUWD�'LGLN�
(OHNWURQLN��(�/.3'��,QRYDWLI�'DODP�3URVHV�3HPEHODMDUDQ�$EDG�����-XUQDO�
3HQGLGLNDQ�,QGRQHVLD��-DSHQGL�������������

6XVDQWL��/��<���6XKDUG��$���	�+DVDQDK��5����������3HQJHPEDQJDQ�0RGXO�%HUEDVLV�
9LUWXDO�/DERUDWRU\�7HULQWHJUDVL 7HNQRORJL�7HSDW�*XQD�SDGD�0DWD�.XOLDK�
.LPLD�'DVDU��-RXUQDO�RI�1DWXUDO�6FLHQFH�DQG�,QWHJUDWLRQ����������

6PDOGLQR��6��(��5XVVHOO��-��'��+HLQLFK��5���GDQ�0ROHQGD��0����������,QVWUXFWLRQDO�
7HFKQRORJ\�DQG�0HGLD�IRU�/HDUQLQJ��(GLVL�NH����1HZ�-HUVH\��3HDUVRQ�
3UHQWLFH�+DOO

7DDOL��$��0���	�<DQWR��'��7����������3HODWLKDQ�3/&�GDQ�(OHNWURSQHXPDWLN�XQWXN�
0HQLQJNDWNDQ� .RPSHWHQVL� 3URIHVLRQDO� *XUX� 60.� %LGDQJ�
.HWHQDJDOLVWULNDQ�� 3HQGHNDWDQ� 5HYROXVL� ,QGXVWUL� ����� -7(9� �-XUQDO� 7HN��
(OHNWUR�GDQ�9RNDVLRQDO���������



��

7KLDJDUDMDQ��6���6HPPHO��'���	�6HPPHO��0����������,QVWUXFWLRQDO�'HYHORSPHQW�
IRU�7UDLQLQJ�7HDFKHUV�RI�([SHFWLRQDO�&KLOGUHQ��0LQQHVRWD��/HDGHUVKLS�
7UDLQLQJ�&RQVWLWXWH�6SHFLDO�(GXFDWLRQ��8QLYHUVLW\�RI�0LQQHVRWD�

7ULDQD��1����������/.3'�%HUEDVLV�(NVSHULPHQ��7LQJNDWNDQ�+DVLO�%HODMDU�6LVZD�
%RJRU��*XHSHGLD�

8PULDQL��)��6����������6WXGL�3HQGDKXOXDQ��(�/.3'�%HUEDVLV�3%/�XQWXN�
0HQLQJNDWNDQ�.HPDPSXDQ�/LWHUDVL�0DWHPDWLV�3HVHUWD�'LGLN��-.30�
�-XUQDO�.DMLDQ�3HQGLGLNDQ�0DWHPDWLND� ������������±����

8WDPL��'��3���	�'DILW��)�� �������� /HPEDU�.HUMD�3HVHUWD�'LGLN��/.3'��%HUEDVLV�
+LJK�2UGHU�7KLQJNLQJ�6NLOOV��+276��SDGD�3HPEHODMDUDQ�7HPDWLN��-XUQDO�
0LPEDU�,OPX����������

:LMD\DQWL��'�$�,���0DUJXQD\DVD��,*��	�$UQ\DQD��,��%��3����������3HQJHPEDQJDQ�
(�/NSG�%HUNHDULIDQ�/RNDO�.HODV�9�6G��3(1'$6,� -XUQDO�3HQGLGLNDQ�
'DVDU�,QGRQHVLD�����������±����

:RUD��7��:���%R\�%DXQVHOH��$���6RRDL��$��*���	�1LWVDH��0����������3HPDQIDDWDQ�
0HGLD�*DPEDU�XQWXN�PHQLQJNDWNDQ�+DVLO�%HODMDU�6LVZD�6HNRODK�'DVDU��,Q�
$LQDUD�-RXUQDO �9RO�����

<DVPHQ��$�� +���	�+DVWXWL�� �������� 3HQHUDSDQ�$SOLNDVL� *RRJOH� FODVVURRP� SDGD�
3URVHV�3HPEHODMDUDQ�'DVDU�/LVWULN�GDQ�(OHNWURQLND�GL�6HNRODK�0HQHQJDK�
.HMXUXDQ��-XUQDO�3HQGLGLNDQ�7HNQLN�(OHNWUR�������

<XVQL��'���0DIWXKDK��6XSULDWQR��E���	�5LDQGL����������QDOLVLV�.DMLDQ�,QRYDVL�0RGHO�
3HPEHODMDUDQ�32(��3UHGLFW�2EVHUYH�([SODLQ��%HUEDQWXDQ�7HNQRORJL�SDGD�
3HPEHODMDUDQ�%LRORJL��%LRORJ\�$QG�(GXFDWLRQ�-RXUQDO��������
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