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,QWURGXFWLH
'H�*DOD[\�(WKHUQHW�PRGXOH�LV�HHQ�RSWLRQHOH�PRGXOH�YRRU�GH�*DOD[\�&ODVVLF�FHQWUDOHV�EHGRHOG�YRRU�GH�*DOD[\�������������������������DQG������+LJK 6HFXULW\��SURGXFWHQ��+HW�LV�HHQ�LQWHOOLJHQWH�HQ�FRPSDFWH�PRGXOH�ZDDUPHHORNDDO�RI�RS�DIVWDQG�VHUYLFH�YHUOHHQG�NDQ�ZRUGHQ��'H�(WKHUQHW�PRGXOH�NDQ�YHUELQGLQJ�PDNHQ�PHW����%DVH�7(WKHUQHW�QHWZHUNHQ�GPY�KHW�7&3�,3�SURWRFRO�
+HW�,QWHUQHW�SURWRFRO��,3��DGUHVVHULQJ���URXWLQJ�HQ�GDWD�EORN�DIKDQGHOLQJ�RYHU�KHW�QHWZHUN��+HW�7UDQVPLVVLHSURWRFRO��7UDQVPLVVLRQ�&RQWURO 3URWRFRO�7&3��]RUJW�GDW�HU�JHHQ�GDWD�YHUORUHQ�JDDW�RI�YHUPLQNW�ZRUGW�HQ�ZHONHHU�YRRU�]RUJW�GDW�GH�DODUP�LQIRUPDWLH��YLD�KHW�QHWZHUN��FRUUHFW�ELM�GH�DODUP�RQWYDQJHU�DDQNRPW�
(ONH�(WKHUQHW�PRGXOH�EHVFKLNW�RYHU�HHQ�XQLHN�(WKHUQHW�RI�0$&��0HGLXP�$FFHVV &RQWURO��DGUHV��'H]H�VWDDWYHUPHOG�RS�HHQ�VWLFNHU�RS�GH�RQGHU]LMGH�YDQ�GH�SULQW��(ONH�(WKHUQHW�PRGXOH�KHHIW�HHQ�XQLHN�0$&�DGUHV�GLHEHVWDDW�XLW���SDUHQ�YDQ���FLMIHUV��EY�����$%��&�����$�*����+HW�0$&�DGUHV�ZRUGW�LQ�QRUPDOH�WRHSDVVLQJHQ�QLHWJHEUXLNW�
'H�(WKHUQHW�PRGXOH�LV�DDQJHVORWHQ�RS�GH��56����FRPPXQLFDWLH�OLQH����$%�OLMQ��RS�GH�*DOD[\�SULQW�
'H�(WKHUQHW�PRGXOH�NDQ�DODUPHQ�YHUVWXUHQ�PHW�KHW�6,$�RI�0LFURWHFK�IRUPDDW��VWDQGDDUG�LV�KHW�0LFURWHFK��
0HW�GH�(WKHUQHW�PRGXOH��LQ�FRPELQDWLH�PHW�GH *DOD[\ *ROG�VRIWZDUH��LV�KHW�PRJHOLMN�RP�GH�SURJUDPPHULQJ�RSWH�KDOHQ�HQ�WH�YHUVWXUHQ�QDDU�GH�FHQWUDOH��7HYHQV�LV�KHW�PRJHOLMN�RP�RS�DIVWDQG�GH�FHQWUDOH�WH�EHGLHQHQ��'LW�DOOHVYLD�HHQ����EDVH�(WKHUQHW�YHUELQGLQJ�
'H�(WKHUQHW�0RGXOH�NDQ�JHEUXLNW�ZRUGHQ�PHW *DOD[\�ILUPZDUH YDQDI�9������(HQ�YROOHGLJH�EHVFKULMYLQJ�YRRUKHW�SURJUDPPHUHQ�YDQ�GH�(WKHUQHW�PRGXOH�VWDDW�EHVFKUHYHQ�LQ�GH�*DOD[\�,QVWDOODWLH�KDQGOHLGLQJ�PHQX����
&RPSDWLELOLWHLW'H�(WKHUQHW�PRGXOH�LV�FRPSDWLEOH�PHW *DOD[\ *ROG�VRIWZDUH�9�����HQ�ODWHU�HQ�$ODUP�0RQLWRU�9�����HQ�ODWHU�
'H�(WKHUQHW�PRGXOH�LV�FRPSDWLEOH�PHW�DOOH�*DOD[\ �������������������������HQ������+LJK�6HFXULW\��*DOD[\SULQWHQ�PHW�ILUPZDUH YHUVLH������HQ�KRJHU�
'H�(WKHUQHW�PRGXOH�NDQ�YHUELQGLQJ�PDNHQ�PHW����%DVH�7�(WKHUQHW�QHWZHUNHQ�GPY�KHW�7&3�,3�SURWRFRO�
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+RRIGVWXN �� ,QVWDOODWLH
%HYHVWLJHQ�YDQ�GH�(WKHUQHW�0RGXOH'H�SODVWLF�EHYHVWLJLQJ�YRHWMHV�PRHW�LQ�GH�EHYHVWLJLQJVJDWHQ�JHVWRNHQ�ZRUGHQ��9HUZLMGHU�GDDUQD�KHW�SODVWLF�ODDJMHYDQ�KHW�SODN�JHGHHOWH�HQ�SODDWV�GH�(WKHUQHW�PRGXOH�RQGHU�GH *DOD[\ SULQW� =LH )LJXXU ��'H�(WKHUQHW�PRGXOH�PRHW�JHSODDWVW�ZRUGHQ�]RDOV�EHVFKUHYHQ�VWDDW�LQ�GH]H�GRFXPHQWDWLH�

)LJXXU�� ��3ODDWV�YDQ�GH�(WKHUQHW�0RGXOH
(YHQWXHHO�NDQ�GH�(WKHUQHW�PRGXOH��G�P�Y��HHQ�VSHFLDOH�EHYHVWLJLQJVSODDW��JHPRQWHHUG�ZRUGHQ�ERYHQ�GH*DOD[\SULQW�
'H�(WKHUQHW�PRGXOH�PRHW�]RGDQLJ�JHPRQWHHUG�ZRUGHQ�GDW�VDERWDJH�YDQ�GH�PRGXOH�QLHW�PRJHOLMN�LV��+LHUPHHZRUG�EHGRHOW�LQ�HHQ�JHVORWHQ�EHYHLOLJGH�NDVW���EY�GH�*DOD[\�NDVW�
$DQEHYHOLQJHQ�YRRU�SODDWVLQJ�$OV�GH�(WKHUQHW�PRGXOH�JHPRQWHHUG�ZRUGW��KRXG�GDQ�UHNHQLQJ�PHW�GH�PLQLPDOH�WXVVHQUXLPWHV�2QGHU�GH�SULQW��<����WRW����PP�HQ�URQGRP�GH�SULQW��;����PP�'H]H�DIVWDQGHQ�ELHGHQ�HHQ�PD[LPDOH�EHVFKHUPLQJ�WXVVHQ�GH�PRGXOHV�RQGHUOLQJ�
'H�RQGHUOLQJH�DIVWDQGHQ�]LMQ�GH�DIVWDQGHQ�W�R�Y��GH�(WKHUQHW�PRGXOH�HQ EHWUHIW�HHQ�QLHW�JHOHLGHQG�PDWHULDDO �]RDOVEY�GH OXFKW�� =LH�)LJXXU���

)LJXXU�� ��2QGHUOLQJH�DIVWDQG�URQGRP�GH�*DOD[\�(WKHUQHW�0RGXOH�
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$DQVOXLWLQJHQ�
9HUELQGLQJ�QDDU GH�*DOD[\�SULQW�+LHU�YROJHQ�WZHH�EDVLV�FRQILJXUDWLHV�YRRU�KHW�DDQVOXLWHQ�YDQ�GH�(WKHUQHW�PRGXOH�
�� :DQQHHU�HHQ�6PDUW�368�JHEUXLNW�ZRUGW�'H�$�HQ�%�DDQVOXLWLQJHQ��RS�7%��YDQ�GH�(WKHUQHW�PRGXOH��PRHW�ZRUGHQ�DDQJHVORWHQ�RS�GH�$�HQ�%DDQVOXLWLQJHQ��YDQ�GH�6��56����EXV��YDQ�GH *DOD[\ SULQW�'H�YRHGLQJ����HQ�����DDQVOXLWLQJHQ�RS�7%��YDQ�GH�(WKHUQHW�PRGXOH��PRHW�ZRUGHQ�DDQJHVORWHQ�RS�HHQJH]HNHUGH���9�XLWJDQJ�YDQ�GH�*DOD[\��$�6PDUW�368��-3���
�� :DQQHHU�HHQ�VWDQGDDUG��$�RI��$�368�JHEUXLNW�ZRUGW�'H�$�HQ�%�DDQVOXLWLQJHQ�RS�7%��RS�GH�(WKHUQHW�PRGXOH�PRHW�DDQJHVORWHQ�ZRUGHQ�RS�GH�$�HQ�%DDQVOXLWLQJHQ��UHVSHFWLHYHOLMN��RS�GH�$%��56�����OLMQ���RS GH *DOD[\ SULQW�'H�YRHGLQJ����HQ����DDQVOXLWLQJHQ�RS�7%��YDQ�GH�(WKHUQHW�PRGXOH��PRHW�ZRUGHQ�DDQJHVORWHQ�RS HHQJH]HNHUGH���9�XLWJDQJ�YDQ�GH�YRHGLQJ�
$OV�GH�(WKHUQHW�PRGXOH�LV�DDQJHVORWHQ�RS�GH�*DOD[\�SULQW�]DO�GH]H�HHQ�YDVW�EHGLHQGHHO�DGUHV�JHEUXLNHQ��KHW�DGUHVLV�QLHW�LQVWHOEDDU�
+HW�EHGLHQGHHO�LQ�*DOD[\�*ROG�KHHIW�RRN�HHQ�DGUHV��2S�GH�*DOD[\���WP�����KHHIW�GH�(WKHUQHW�PRGXOH�DOVEHGLHQGHHO�DGUHV���� 2S�GH�*DOD[\���������������HQ������+LJK�6HFXULW\���KHHIW�GH�(WKHUQHW�PRGXOH�DGUHV����DOVEHGLHQGHHO��'H]H�DGUHVVHQ�NXQQHQ�DOV�EHGLHQGHHO�QLHW�PHHU�JHEUXLNW�ZRUGHQ�
2SP�� %LM�KHW�DDQVOXLWHQ�YDQ�GH�(WKHUQHW�LV�KHW�EHODQJULMN�RP�WH�OHWWHQ�GDW�GH�WRWDDO�RSJHQRPHQ�VWURRP�YDQ�GHYRHGLQJ�QLHW�RYHUVFKUHGHQ�ZRUGW�'H�RSJHQRPHQ�VWURRP��YDQ�GH�(WKHUQHW�PRGXOH��VWDDW�YHUPHOG�LQ�KHW�KRRIGVWXN�VSHFLILFDWLHV�
9HUELQGLQJ�QDDU�KHW�(WKHUQHW�QHWZHUN'H�(WKHUQHW�PRGXOH�NDQ�DDQJHVORWHQ�ZRUGHQ�RS�HHQ�QHWZHUN�ZHONH�KHW�7&3�,3�SURWRFRO�RQGHUVWHXQW�
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)LJXXU�� � 9HUELQGLQJ�YDQ�GH�(WKHUQHW�PRGXOH�RS�KHW�QHWZHUN�
9HUELQGW�GH�(WKHUQHW�PRGXOH�RS�KHW�QHWZHUN�PHW�HHQ����%DVH7��XQVKLHOGHG�FDW���NDEHO�DDQ�RS�GH�6.7�FRQQHFWRU�RS�GH�PRGXOH�
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.DEHO����%DVH7 6WDQGDDUG�NDEHO�QDDU�5RXWHU�RI�KXE� &URVV�RYHU�3&�QDDU�(WKHUQHW�PRG��9DQ 1DDU� 7;� 7UDQFHLYH�'DWD� � �� 7;� 7UDQFHLYH�'DWD� � �� 5;� 5HFHLYH�'DWD� � �� Q�F 1RW�FRQQHFWHG � �� Q�F 1RW�FRQQHFWHG � �� 5;� 5HFHLYH�'DWD� � �� Q�F 1RW�FRQQHFWHG � �� Q�F 1RW�FRQQHFWHG � �
+RX�HU�ZHO�UHNHQLQJ�PHH�GDW�������HQ�������HHQ XQVKLHOGHG�WZLVWHG SDLU�PRHW�]LMQ�

$DQ]LFKW�FRQQHFWRU(WKHUQHW�PRGXOH�HQ1HWZHUNNDDUW
$DQ]LFKW�YDQ�HHQ5-���FRQQHFWRU�
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+RRIGVWXN��� 3URJUDPPHULQJ
0HQX�VWUXFWXXU�
����������� ��0RGXOH�&RQILJ������������ ��,3�DGUHV��6LWH�QDDP��*DWHZD\�,3��1HWZRUN�0DVN��$ODUP�5HSSRUW ��)RUPDDW ��6,$��0LFURWHFK��,3�DGUHV��.ODQW�1U���3RRUW�1U��5HPRWH�$FFHVV ��7RHJDQJVWLMG ��8LW��$OOHV�XLW��%ORN�LQ��$OWLMG��0RGH ��'LUHFW�7RHJ���0JU�$XWKRULVH ��,3�DGUHV��3RRUW�1XPPHU��$XWRWHVW ��6WDUW�7LMG��,QWHUYDO��(QJLQHHU�7HVW��)DLO�WR�&RPP
$OV�GH�(WKHUQHW�PRGXOH�JHwQVWDOOHHUG�LV��NDQ�GH�PRGXOH�KHUNHQG�ZRUGHQ��GRRU�GH�*DOD[\��LQ�IDEULHNVZDDUGH�RQGHU�VSDQQLQJ�WH�]HWWHQ��RI�DOV�GH�FHQWUDOH�DO�RQGHU�VSDQQLQJ�VWDDW��GH�LQVWDOODWHXUPRGH�WH�YHUODWHQ�
/('��RS�GH�PRGXOH�NQLSSHUW�FRQWLQX��DDQ�±�����VHFRQGH��XLW�±�����VHFRQGH���ZDW�DDQJHHIW�GDW�GH�PRGXOH�JRHG�LVJHFRQILJXUHHUG�HQ�GDW�GH]H�FRPPXQLFHHUW�PHW�GH *DOD[\ SULQW�2SP� (ON�DQGHU�NQLSSHU�ULWPH�JHHIW�DDQ�GDW�GH�PRGXOH�QLHW�FRPPXQLFHHUW�PHW�GH *DOD[\ SULQW�9RRU�LQIRUPDWLH�]LH�WDEHO ��SDJLQD����
&RQILJXUDWLH�YDQ�GH�(WKHUQHW�PRGXOH�RS�KHW�QHWZHUN�'H�LQVWHOOLQJHQ�YDQ�GH�(WKHUQHW�PRGXOH�ZRUGHQ�LQ�GH�*DOD[\�LQJHVWHOG��'H�LQVWHOOLQJHQ�VWDDQ�LQ�KHWFRPPXQLFDWLH�PHQX����RSWLH���(WKHUQHW��,Q�PHQX��������VWDDQ�GH�YROJHQGH�(WKHUQHW�LQVWHOOLQJHQ�
2SWLH 1DDP %HVFKULMYLQJ 6WDQGDDUG�ZDDUGH�������� ,3�$GUHV +HW�XQLHNH�,3�DGUHV�YDQ�GH�(WKHUQHW�PRGXOH�RS�KHW�QHWZHUN� ��������������� 6LWH1DPH 'H�QDDP�YDQ�GH *DOD[\ /HHJ
�������� *DWHZD\,3 'H]H�RSWLH�ZRUGW�JHEUXLNW�DOV�HU�JHFRPPXQLFHHUG�PRHWZRUGHQ�PHW�HHQ�DQGHU�/$1�VHJPHQW�'LW�DGUHV�LV�KHW�,3�DGUHV�YDQ�GH�URXWHU�ZHONH�RS�KHW]HOIGH/$1�VHJPHQW�LV�DDQJHVORWHQ�DOV�GH�(WKHUQHW�PRGXOH�

6WDQGDDUG�LV���������RSWLRQHHO�
�������� 1HWZRUN0DVN 1HWZRUNPDVN�GHILQLHHUW�KHW�DDQWDO�ELWV�YDQ�KHW�LS�DGUHV�ZDWJHEUXLNW�ZRUGW�RP�KHW�KRVW��RI�ZHUNVWDWLRQV��VHUYHUV�H�GJHGHHOWH��DDQ�WH�JHYHQ��'H�UHVW�GHILQLHHUW�KHW�QHWZHUNDGUHV�%Y������������[�ZDDUELM��������������KHW�QHWZHUNDGUHVLV HQ�GH�ODDWVWH���ELWV�������KHW�ZHUNVWDWLRQ�JHGHHOWH�LV��'LWLV�HHQ�NODVVH�&�QHWZHUN�

6WDQGDDUG�LV���������������

2SP��'H]H�LQIRUPDWLH�NDQ�JHJHYHQ�ZRUGHQ�GRRU�GH�V\VWHHP�EHKHHUGHU�YDQ�KHW�QHWZHUN�
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$ODUP�0RQLWRU,Q�KHW�FRPPXQLFDWLH�PHQX�����(WKHUQHW����$ODUP�UDSSRUW����VWDDQ�GH�LQVWHOOLQJHQ�YRRU�KHW�$ODUP�PRQLWRUSURJUDPPD�,Q�GLW�PHQX�NDQ�KHW�IRUPDDW��KHW�,3�DGUHV��KHW�NODQWQXPPHU�HQ�KHW�SRRUW��QXPPHU�JHSURJUDPPHHUG�ZRUGHQ�
+HW�,3�DGUHV�HQ�KHW�NODQW�QXPPHU�PRHWHQ�PLQLPDDO�LQJHYXOG�]LMQ�

2SWLHV ,QVWHOOLQJHQ 2SPHUNLQJHQ�������� )RUPDDW 6,$��0LFURWHFK 6WDQGDDUG�LV�0LFURWHFK�������� ,3 $GUHV ���GLJLWV��LQFOXVLHI 
� 2SP����������� .ODQW�1U� ��FLMIHUV��PLQ������FLMIHUV��PD[�� 2SP����������� 3RRUW�1U� �������VWDQGDDUG� 2SP���7DEHO�� ��$ODUP�5DSSRUW PHQX2SPHUNLQJHQ��� =RUJ�HUYRRU�GDW�KHW�LQJHYXOGH�,3�DGUHV�NORSW��'H�ZDDUGH�LV�KHW�,3�DGUHV�YDQ�GH�3&�ZDDU�GH�PHOGLQJHQKHHQ�JHVWXXUG�ZRUGHQ��'�P�Y��GH�
�WRHWV�ZRUGHQ�GH�EORNNHQ�YDQ�KHW�,3�DGUHV����FLMIHUV��JHVFKHLGHQ��� =RZHO�KHW�,3�DGUHV�HQ�KHW�NODQW�QXPPHU�PRHWHQ�LQJHYXOG�]LMQ�RP�PHOGLQJHQ�WH�NXQQHQ�YHUVWXUHQ��� (ONH�7&3�YHUELQGLQJ�KHIW�HHQ�,3�DGUHV�HQ�HHQ�SRRUWQXPPHU��(HQ�SRRUW�QXPPHU�LV�WH�YHUJHOLMNHQ�PHWHHQ�LQWHUQ�WHOHIRRQQXPPHU�
7RHSDVVLQJHQ�(WKHUQHW�PRGXOH(U�]LMQ�HHQ�DDQWDO�PRJHOLMNKHGHQ�RP�YHUELQGLQJ�WH�NULMJHQ�YLD�GH�(WKHUQHW�PRGXOH�
&URVV�RYHU 'LUHFW�YDQ�HHQ�3&�QDDU�GH�(WKHUQHW�PRGXOH�

/$1� 9DQ�HHQ�3&�QDDU�GH�(WKHUQHW�PRGXOH�YLD�HHQ�/$1�

,QEHO�/$1 ,QEHOOHQ�PHW�HHQ�3&�RS�HHQ�EHGULMI�QHWZHUN�

:$1 ,QEHOOHQ�PHW�HHQ�3&�QDDU�HHQ�LQWHUQHW�SURYLGHU�HQ�YLD�GH]H�YHUELQGLQJ�QDDU�KHW EHGULMI�QHWZHUN�

230��%LM�LQEHOOHQ�PLQLPDDO�,6'1�JHEUXLNHQ��DQDORRJ�LV�WH�ODQJ]DDP��

,6'1PRGHP
/$1
%HGULMIQHWZHUN
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+RRIGVWXN �� 7HVWHQ
3LQJHQ�2P�WH�FRQWUROHUHQ�RI�GH�(WKHUQHW�PRGXOH�EHUHLNW�NDQ�ZRUGHQ�YDQXLW�GH�3&��NDQ�KHW�FRPPDQGR�3LQJ�H[H�JHEUXLNWZRUGHQ��'LW�'RV�FRPPDQGR�VWDDW�VWDQGDDUG�LQ�GH�:LQGRZV�GLUHFWRU\��&�?:LQGRZV?6\VWHP��?3LQJ�H[H��RI&�?:LQQW?6\VWHP��?SLQJ�H[H6WDDW�GLW�EHVWDQG�GDDU�QLHW��GDQ�VWDDW�GH]H�RS�GH�:LQGRZV�LQVWDOODWLH�&'�
9RRUEHHOG��+HW�,3�DGUHV�YDQ�GH�(WKHUQHW�PRGXOH��RI�1HWZHUNNDDUW��LV���������������6WDUW�HHQ�'RV�VFKHUP�RS�HQ�W\SH�KHW�FRPPDQGR�³SLQJ���������������´��(U�]DO�GDQ���PDDO�µJHSLQJHG¶�ZRUGHQ�
/('��JDDW�NQLSSHUHQ�DOV�HU�µJHSLQJHG¶�ZRUG�
$OV�GH�µ3LQJ�WLMG¶�ERYHQ�GH����PVHF��NRPW�LV�HU�HHQ�NDQV�GDW�KHW�QLHW�JDDW�ZHUNHQ��'LW�LV�E�Y��KHW�JHYDO�DOV�HU�PHWHHQ�DQDORJH�PRGHP��YLD�LQWHUQHW��HHQ�YHUELQGLQJ�JHPDDNW�ZRUGW�
$ODUP�YHUVWXUHQ�9HUVWXXU�HHQ�LQVWDOODWHXUV�WHVW�QDDU�KHW�DODUP�PRQLWRU�SURJUDPPD�

x *D�QDDU�PHQX����±�0RGHP�NLH]HUx 2SWLH�����(WKHUQHWx =HQG�HHQ�LQVWDOODWHXUWHVW�PHW�RSWLH���
,Q�$ODUP�0RQLWRU�PRHW�GH�µ3RRUW�6HWXS¶�RS�7&3�,3�VWDDQ�
&RQWUROHHU�RI�GH�PHOGLQJ�JRHG�YHU]RQGHQ�HQ�RQWYDQJHQ�ZRUG�
2SP� $OV�HU�PHHUGHUH�FRPPXQLFDWLH�PRGXOHV�LQ�KHW�V\VWHHP�]LWWHQ��EY�HHQ�PRGHPNLH]HU��HHQ�,6'1�PRGXOH�RIHHQ�56����PRGXOH��]DO�GH�WHVWPHOGLQJ�RRN�QDDU�GH]H�PRGXOHV�YHUVWXXUG�ZRUGHQ�
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+RRIGVWXN��� :HUNLQJ
/('��1HWZHUN�DDQVOXLWLQJ��JURHQ�/('��EUDQG�DOV�HU�HHQ�YHUELQGLQJ�LV�QDDU�KHW�QHWZHUN�
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