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'$)7$5�3867$.$
$EEDVSRXU�� .�&�� �������� 6:$7�&XS� 6:$7� &DOLEUDWLRQ� DQG� 8QFHUWDLQO\�

3URJUDPV��6ZLVV��(DZDT�

$EEDVSRXU��.�&���5RXKRODKQHMDG��(���9DJKHIL��6���6ULQLYDVDQ��5���<DQJ��+���.ORYH��
%�� �������� $� FRQWLQHQWDO�VFDOH� K\GURORJ\� DQG� ZDWHU� TXDOLW\� PRGHO� IRU�
(XURSH���&DOLEUDWLRQ�DQG�XQFHUWDLQW\�RI�D�KLJK�UHVROXWLRQ�ODUJH�VFDOH�6:$7�
PRGHO��-RXUQDO�RI�+\GURORJ\���������������

$UQROG��-�*���-�5��.LQLU\��5��6ULQLYDVDQ��-�5��:LOOLDPV��(�%��+DQH\��GDQ�6�/��
1HLWVFK����������6RLO�DQG�:DWHU�$VVHVVPHQW�7RRO�,QSXW�2XWSXW�
'RFXPHQWDWLRQ��7H[DV��7H[DV�:DWHU�5HVRXUFHV�,QVWLWXWH��

$ODP\�FRP� �������� %DUUHQ� ODQGVFDSH� RI� 'HDWK� 9DOOH\� 1DWLRQDO� 3DUN�� &DOLIRUQLD��
8QLWHG� 6WDWHV� RI� $PHULFD�� 'LDNVHV� SDGD� ��� 'HVHPEHU� ������ GDUL�
KWWSV���ZZZ�DODP\�FRP�EDUUHQ�ODQGVFDSH�RI�GHDWK�YDOOH\�QDWLRQDO�SDUN�
FDOLIRUQLD�XQLWHG�VWDWHV�RI�DPHULFD�LPDJH����������KWPO

$UV\DG��6����������.RQVHUYDVL�7DQDK�GDQ�$LU��%RJRU��,3%�3UHVV��
$VGDN��&����������+\GURORJLFDO�,PSOLFDWLRQ�RI�%DPERR�DQG�0L[�*DUGHQ�LQ�8SSHU�

&LWDUXP�:DWHUVKHG��,QGRQHVLDQ�RI�-RXUQDO�*HRJUDSK\���������KDO��������

$VGDN��&����������+LGURORJL�GDQ�3HQJHORODDQ�'DHUDK�$OLUDQ�6XQJDL��<RJ\DNDUWD��
*DGMDK�0DGD�8QLYHUVLW\�3UHVV�

%HWULH�� *�� '��� 0RKDPHG�� <�� $��� 9DQ� *ULHQVYHQ�� $��� 	� 6ULQLYDVDQ�� 5�� ��������
6HGLPHQW�PDQDJHPHQW�PRGHOOLQJ�LQ�WKH�%OXH�1LOH�%DVLQ�XVLQJ�6:$7�PRGHO��
+\GURORJ\�DQG�(DUWK�6\VWHP�6FLHQFHV������������±�����

%XGLDQWR��<�� ��������.HWHUGDSDWDQ�6HQVLWLYH�&OD\�3DGD�/RNDVL�/RQJVRUODKDQ�'L�
'DHUDK� $OLUDQ� 6XQJDL� %RPSRQ�� .DEXSDWHQ� 0DJHODQJ�� -DZD� 7HQJDK��
6NULSVL��8QLYHUVLWDV�*DGMDK�0DGD�

&DUDND�� %�� .�� $��� �������� .DUDNWHULVWLN� (URVL� 7HELQJ� 6XQJDL� GL� 'DHUDK� $OLUDQ�
6XQJDL %RPSRQ��.DEXSDWHQ�0DJHODQJ��-DZD�7HQJDK� 6NULSVL��8QLYHUVLWDV�
*DGMDK�0DGD�

&KXQJ�� 6�:��� 3�:�� *DVVPDQ�� /�$�� .UDPHU�� -�5�� :LOOLDPV� DQG� 5�� *X�� ������
9DOLGDWLRQ� RI� (3,&� IRU� WZR� ZDWHUVKHGV� LQ� VRXWKZHVW� ,RZD�� -RXUQDO� RI�
(QYLURQPHQWDO�4XDOLW\ �����������������

&KXQJ��6�:���3�:��*DVVPDQ��5��*X�DQG�5�6��.DQZDU��������(YDOXDWLRQ�RI�(3,&�
IRU� DVVHVVLQJ� WLOH� IORZ� DQG� QLWURJHQ� ORVVHV� IRU� DOWHUQDWLYH� DJULFXOWXUDO�
PDQDJHPHQW�V\VWHPV��7UDQVDFWLRQV�RI�$6$( ��� ���������������

&UHHFK��&��7���6LTXHLUD��5��%���6HOHJHDQ��-��3���	�0LOOHU��&����������$QWKURSRJHQLF
LPSDFWV� WR� WKH� VHGLPHQW� EXGJHW� RI� 6mR� )UDQFLVFR�5LYHU� QDYLJDWLRQ� FKDQQHO�
XVLQJ� 6:$7�� ,QWHUQDWLRQDO� -RXUQDO� RI� $JULFXOWXUDO� DQG� %LRORJLFDO�
(QJLQHHULQJ���������±����
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'D�6LOYD��0DULQRp�*RQ]DJD��$QWHQRU�GH�2OLYHLUD�GH�$JXLDU�1HWWR��5DPLUR�-RDTXLP�
GH�-HVXV�1HYHV��$QGHUVRQ�1DVFLPHQWR�GR�9DVFR��&DULQD�$OPHLGD��*UHJyULR�
*XLUDGR�)DFFLROL��������6HQVLWLYLW\�$QDO\VLV�DQG�&DOLEUDWLRQ�RI�+\GURORJLFDO�
0RGHOLQJ� RI� WKH� :DWHUVKHG� 1RUWKHDVW� %UD]LO�� -RXUQDO� RI� (QYLURQPHQWDO�
3URWHFWLRQ����������

'HQJDUGHQ�FRP�������� 7R[LFLW\ RI�%ODFN�:DOQXW�7UHHV�LQ�2KLR��'LDNVHV�SDGD���
2NWREHU� ������ GDUL� KWWSV���GHQJDUGHQ�FRP�JDUGHQLQJ�7R[LFLW\�RI�%ODFN�
:DOQXW�WUHHV�LQ�2KLR

(FRORJ\SRFNHW�FRP���������7HPSUHDWH�%URDG�/HDI�DQG�0L[HG�)RUHVW��'LDNVHV�SDGD�
�� 2NWREHU� ������ GDUL� KWWS���ZZZ�HFRORJ\SRFNHWJXLGH�FRP�WHPSHUDWH�
EURDGOHDI�DQG�PL[HG�IRUHVW

*DVVPDQ��3�:���0�5��5H\HV��&�+� *UHHQ��DQG�-�*��$UQROG��������7KH�VRLO�DQG�ZDWHU�
DVVHVVPHQW� WRRO�� KLVWRULFDO� GHYHORSPHQW�� DSSOLFDWLRQV�� DQG� IXWXUH� UHVHDUFK�
GLUHFWLRQV��7UDQVDFWLRQV�RI�WKH�$6$%(��������������������

+DULMDQWR��+HUPDQ��������.DMLDQ�(URVL�GDQ�1HUDFD�+DUD�GDODP�5DQJND�5HKDELOLWDVL�
+XWDQ� GDQ� /DKDQ� �.DVXV� GL� '$6� 2ORQMRQJH�� 3DULJL� 0RXWRQJ� 6XODZHVL�
7HQJDK���'LVHUWDVL��)DNXOWDV�.HKXWDQDQ�8*0��<RJ\DNDUWD�

+DT��$��$���������'LQDPLND�(URVL�7DQDK�SDGD�$UHD�/RQJVRUODKDQ�$NWLI�GL�'$6�
%RPSRQ��0DJHODQJ��-DZD�7HQJDK��6NULSVL��8QLYHUVLWDV�*DGMDK�0DGD�

+HU��<���)UDQNHQEHUJHU��-���&KDXEH\��,���6ULQLYDVDQ��5��������7KUHVKROG�(IIHFW�LQ�
+58�'HILQLWLRQ�RI�WKH�6RLO�DQG�:DWHU�$VVHVVPHQW�7RRO��$PHULFDQ�6RFLHW\�RI�
$JULFXOWXUH�DQG�%LRORJLFDO�(QJLQHHUV������������������

-DMDUPL]DGHK��0���+DUXQ� 6���6DODUSRXU��0���������$Q�$VVHVVPHQW�RQ�%DVH�DQG�3HDN�
)ORZV�8VLQJ�D�3K\VLFDOO\�%DVHG�0RGHO��5HVHDUFK�-RXUQDO�RI�(QYLURPHQWDO�
DQG�(DUWK�6FLHQFH������� ������

-KD��0���*DVVPDQ��3��:���6HFFKL��6���*X��5���$UQROG��-���������(IIHFW�RI :DWHUVKHG�
6XEGLYLVLRQ�RQ�6:$7�)ORZ��6HGLPHQW��DQG�1XWULHQW�3UHGLFWLRQ��-RXUQDO�RI�
7KH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ�

-XQDLGL��(G\��GDQ�7DULJDQ��6�'�������3HQJJXQDDQ�0RGHO�+LGURORJL�6:$7��6RLO�
:DWHU� $VVHVVPHQW� 7RROV�� GDODP� 3HQJHORODDQ� '$6� &LVDGDQH�� -XUQDO�
3HQHOLWLDQ�+XWDQ�GDQ�.RQVHUYDVL�$ODP��1R����9RO������������

./+.�������� 3HWXQMXN�7HNQLV�3HPDQIDDWDQ�0RGHO�+LGURORJL�GDODP�3HQJHORODDQ�
'$6� -DNDUWD��'LUHNWRUDW�-HQGHUDO�%LQD�3HQJHORODDQ�'$6�GDQ�3HUKXWDQDQ�
6RVLDO�.HHQWHULDQ�/LQJNXQJDQ�+LGXS�GDQ�.HKXWDQDQ

/DQGIOLS�FRP� ��������7H[DV� /DQG�5RZ�&RUS� )RU� 6DOH��'LDNVHV� SDGD� ��2NWREHU�
������GDUL�KWWSV���ZZZ�ODQGIOLS�FRP�ODQG�IRU�VDOH�WH[DV�URZ�FURS�NH\ZRUG
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0HUULWW��:�6���/HFWKHU��5�$���	�-DNHPDQ��$-�� ��������$�5HYLHZ�RI�(URVLRQ�DQG�
6HGLPHQW�7UDQVSRUW�0RGHO��(QYLURQPHQW�0RGHO�6RIWZDUH��������������

0XO\DQD��1���&��.XVXPDQD��.��$EGXODK�GDQ�/�%��3UDVHWLR����������.DOLEUDVL�0RGHO�
6:$7�GDQ�3HPRGHODQ�.HWHUVHGLDDQ�3HUPLQWDDQ�$LU�GL�'DHUDK�7DQJNDSDQ�
$LU�,ULJUDVL�*XPEDVD�3DOX��-XUQDO�,ULJDVL��������KDO���������

0XWDOLE��DEGXO��������.DMLDQ�DVSHN�NRQVHUYDVL�WHUKDGDS�UHQFDQD�GHWDLO�WDWD�UXDQJ�
�5'75��NRWD�VLQJNDZDQJ�SURYLQVL�NDOLPDQWDQ�EDUDW��7HVLV��)DNXOWDV�7HNQLN�
8*0��<RJ\DNDUWD�

1HLWVFK��6�/���-�*��$UQROG��-�5��.LQLU\��GDQ�-�5��:LOOLDPV�� ��������6RLO�	�:DWHU�
$VVHVVPHQW� 7RRO� 7KHRULWLFDO�'RFXPHQWDWLRQ� 9HUWLRQ� ������ 7H[DV�� 7H[DV�
:DWHU�,QVWLWXWH�

1HDULQJ��0DUN�$��������(YDOXDWLQJ�6RLO�(URVLRQ�0RGHOV�8VLQJ�0HDVXUHG�3ORW�'DWD�
�� $FFRXQWLQJ� IRU� 9DULDELOLW\� LQ� 7KH� 'DWD�� (DUWK 6XUIDFH� 3URFFHVV� DQG�
/DQGIRUPV�������������± ������

2ZHQ��3KLOLS�1��������&RQFHSWXDO�0RGHOV�DQG�%XGJHWV�IRU�6HGLPHQW�0DQDJHPHQW�
DW�WKH�5LYHU�%DVLQ�6FDOH��-66�-�6RLO�	�6HGLPHQW� 1DWLRQDO�6RLO�5HVRXUFHV�
,QVWLWXWH�

4LX�� /�� MLQJ�� =KHQJ�� )�� OL�� 	� <LQ�� 5�� VKHQJ�� ������� 6:$7�EDVHG� UXQRII� DQG�
VHGLPHQW�VLPXODWLRQ�LQ�D�VPDOO�ZDWHUVKHG��WKH�ORHVVLDO�KLOO\�JXOOLHG�UHJLRQ�RI�
&KLQD�� &DSDELOLWLHV DQG� FKDOOHQJHV�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6HGLPHQW�
5HVHDUFK������������±�����

5RFKLP�� 1�� ������ 3HUKLWXQJDQ� (URVL� 7DQDK� GDQ� +DVLO� 6HGLPHQ� 0HQJJXQDNDQ�
0RGHO� :$7(0�6('(0 GL� '$6� %RPSRQ� .DEXSDWHQ� 0DJHODQJ� -DZD�
7HQJDK��6NULSVL��8QLYHUVLWDV�*DGMDK�0DGD�

5RNKPDQLQJW\DV��5��3���������(VWLPDVL�.HKLODQJDQ�7DQDK�$NWXDO�7HUNDLW�3HQJDUXK�
9HJHWDVL� GL� '$6� %RPSRQ� .DEXSDWHQ� 0DJHODQJ�� 6NULSVL� 8QLYHUVLWDV�
*DGMDK�0DGD�

6RHZDUQR�� ������+LGURORJL� 3HQJXNXUDQ� GDQ� 3HQJHORODDQ� 'DWD� $OLUDQ� 6XQJDL��
%DQGXQJ��1RYD�

6ZELRGLYHUVLW\�RUJ� ��������$UL]RQD�:DOQXW��'LDNVHV� SDGD� ��2NWREHU� ������ GDUL�
KWWS���VZELRGLYHUVLW\�RUJ�VHLQHW�WD[D�LQGH[�SKS"WD[RQ ����

7H[DVWUHHSODQWLQJ�WDPX�HGX� �������� 7H[DV� 7UHH� 3ODQWLQJ� *XLGH�� 'LDNVHV� SDGD�
WDQJJDO� �� 2NWREHU� ������ GDUL�
ŚƚƚƉƐ͗ͬͬƚĞǆĂƐƚƌĞĞƉůĂŶƚŝŶŐ͘ƚĂŵƵ͘ĞĚƵͬ�ŝƐƉůĂǇͺKŶĞƚƌĞĞ͘ĂƐƉǆ͍ƚŝĚсϲϴ

:DOODFH�� &�:��� )ODQDJDQ�� '�&��� (QJHO�� %�$�� �������� (YDOXDWLQJ� WKH� (IIHFWV� RI�
:DWHUVKHG�6L]D�RQ�6:$7�&DOLEUDWLRQ��:DWHU���������������

:DOOLQJ��'�(��&ROOLQV��$�/��������7KH�FDWFKPHQW�VHGLPHQ�EXGJHW�DV�D PDQDJHPHQW�
WRRO��(QYLURPHQWDO�6FLHQFH�	�3ROLF\������������
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:LOOLDP�� -�5�� ������ 6HGLPHQW�\LHOG� 3UHGLFWLRQ� ZLWK� 8QLYHUVDO� (TXDWLRQ� 8VLQJ�
5XQRRI�(QHUJ\�)DFWRU�3URFHHGLQJV�RI WKH�VHGLPHQW�\LHOG�ZRUNVKRS� 86'$�
6HGLPHQWDWLRQ�/DE�

<XOLVHW\D��:��0���������3HPRGHODQ�$OLUDQ '$6�%RPSRQ��.DEXSDWHQ�0DJHODQJ�
0HQJJXQDNDQ� 0HWRGH� 5DVLRQDO� 0RGLILNDVL�6NULSVL�� 8QLYHUVLWDV� *DGMDK�
0DGD�

=KDQJ�� ;��� 1HDULQJ��0��� 0LOOHU��:��� 1RUWRQ�� /��� 	�:HVW�� /�� �������� 0RGHOLQJ�
LQWHUULOO��6RLO�6FLHQFH��6RF��$P��-��������������
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