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7\SH�RQGHU]RHN� )RUPXOLHU�
'ZDUVGRRUVQHGHRQGHU]RHN��ZDDUGH�GLDJQRVWLVFKH�WHVW� ,5DQGRPLVHG�FRQWUROOHG�WULDO��5&7��� ,,�&RKRUWRQGHU]RHN� ,,,�3DWLsQW�FRQWUROHRQGHU]RHN� ,9�6\VWHPDWLVFKH�UHYLHZ�YDQ�� 5&7¶V��WKHUDSLH�HQ�SUHYHQWLH��� GLDJQRVWLVFK�RQGHU]RHN�� REVHUYDWLRQHHO�RQGHU]RHN��HWLRORJLH�³KDUP´�SURJQRVH��

�9D�9E�9F�(FRQRPLVFKH�HYDOXDWLH� 9,�5LFKWOLMQ� $*5((�

,QVWUXFWLH�EHRRUGHOLQJ�
• 'H�EUXLNEDDUKHLG�YDQ�HHQ�SXEOLFDWLH�YRRU�HHQ�ULFKWOLMQ�ZRUGW�LQ�GH�IRUPXOLHUHQ�RS�GULH�IDFHWWHQ�EHRRUGHHOG��YDOLGLWHLW��WRHSDVEDDUKHLG�LQ�GH�SUDNWLMN�HQ�WRHSDVEDDUKHLG�LQ�GH�1HGHUODQGVH�JH]RQGKHLGV]RUJ�
• 'DDUQDDVW�ZRUGW�JHYUDDJG�RP�GH�EHODQJULMNVWH�NZDQWLWDWLHYH�JHJHYHQV�WH�H[WUDKHUHQ�HQ�RS�HHQ�XQLIRUPH�ZLM]H�WH�SUHVHQWHUHQ��
• 'H�RSPDDN�YDQ�GH�EHRRUGHOLQJVIRUPXOLHUHQ�PDDNW�KHW�X�PDNNHOLMN��D�� RS�GLYHUVH�SODDWVHQ�LV�HHQ�EHVOLVPRPHQW�LQJHERXZG��LQGLHQ�HHQ�SXEOLFDWLH�RS�GDW�PRPHQW�QLHW�DDQ�GH�YHUHLVWHQ�YDQ�YDOLGLWHLW�RI�WRHSDVEDDUKHLG�YROGRHW�KRHIW�X�PHW�GH�EHRRUGHOLQJ�QLHW�YHUGHU�WH�JDDQ��E�� GH�FULWHULD�HQ�PDQLHU�YDQ�GDWD�H[WUDFWLH�ZRUGHQ�WHONHQV�RS�GH�WHJHQRYHUOLJJHQGH�SDJLQD�NRUW�WRHJHOLFKW���=HQG�RSPHUNLQJHQ�HQ�VXJJHVWLHV�DDQJDDQGH�GLW�IRUPXOLHU�QDDU�FRFKUDQH#DPF�XYD�QO���
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9UDDJ����9UDDJVWHOOLQJ��(HQ�V\VWHPDWLVFKH�UHYLHZ�GLHQW�XLW�WH�JDDQ�YDQ�HHQ�H[SOLFLHWH�NOLQLVFKH�YUDDJVWHOOLQJ��'H�YUDDJ�GLHQW�ELM�YRRUNHXU�GH�YROJHQGH�DVSHFWHQ�WH�EHYDWWHQ��GH�DDQGRHQLQJ��GH�LQWHUYHQWLH��GH�FRQWUROHEHKDQGHOLQJ�HQ���GH�XLWNRPVWPDWHQ�HQ�HYHQWXHHO�GH�JHZHQVWH�IROORZ�XS�GXXU��(HQ�OHLGUDDG�NDQ�KHW�(QJHOVH�DFURQLHP�³3,&2´�]LMQ��3DWLHQW��,QWHUYHQWLRQ��&RQWURO�HQ�2XWFRPH��0HW�QDPH�]DO�EHRRUGHHOG�PRHWHQ�ZRUGHQ�RI�GH�FRQFOXVLHV�YDQ�GH�V\VWHPDWLVFKH�UHYLHZ�ZHO�JHEDVHHUG�]LMQ�RS�GH�XLWNRPVWPDWHQ�ZDDURS�GH�ULFKWOLMQFRPPLVVLH�]LFK�ZLO�ULFKWHQ���9UDDJ����=RHNDFWLH��8LWJDDQGH�YDQ�GH�YUDDJVWHOOLQJ�GLHQW�RS�JHVWUXFWXUHHUGH�ZLM]H�PHW�EHKXOS�YDQ�GXLGHOLMN�RPVFKUHYHQ�]RHNWHUPHQ�LQ�GH�LQWHUQDWLRQDOH�OLWHUDWXXU�WH�ZRUGHQ�JH]RFKW��'H�]RHNWHUPHQ�PRHWHQ�]RGDQLJ�JHNR]HQ�]LMQ��GDW�QDDU�YHUZDFKWLQJ�QDJHQRHJ�DOOH�UHOHYDQWH�DUWLNHOHQ�RS�KHW�RPVFKUHYHQ�JHELHG�JHYRQGHQ�]XOOHQ�ZRUGHQ��(HQ�PLQLPXP�YHUHLVWH�RPWUHQW�GH�GDWDEDVHV�LV�HHQ�]RHNDFWLH�LQ�0('/,1(��,QGLHQ�QLHW�LQ�0('/,1(�JH]RFKW�LV��KRHIW�X�PHW�GH�EHRRUGHOLQJ�QLHW�YHUGHU�WH�JDDQ���(HQ�DGHTXDWH�]RHNDFWLH�LV�HHQ�]RHNDFWLH�LQ�GH�HOHNWURQLVFKH�GDWDEDVHV�YDQ�0('/,1(�HQ�(0%$6(�HQ�FRQWUROH�YDQ�GH�UHIHUHQWLHV�YDQ�GH�YHU]DPHOGH�DUWLNHOHQ��8LW�RQGHU]RHN�QDDU�KHW�]RHNHQ�QDDU�WULDOV�LV�JHEOHNHQ�GDW�PHW�HHQ�0('/,1(�]RHNDFWLH�����YDQ�GH�UHOHYDQWH�JHSXEOLFHHUGH�DUWLNHOHQ�JHYRQGHQ�ZRUGW��WHUZLMO�PHW�0('/,1(�HQ�(0%$6(�WH]DPHQ�����ZHUG�JHwGHQWLILFHHUG��2RN�GLHQW�KHW�&RFKUDQH�&RQWUROOHG�7ULDOV�5HJLVWHU��&&75��YDQ�GH�&RFKUDQH�&ROODERUDWLRQ�JHUDDGSOHHJG�WH�]LMQ��2SWLRQHOH�DDQYXOOHQGH�]RHNDFWLHV�]LMQ�JHVSHFLDOLVHHUGH��RQGHUZHUSVSHFLILHNH�WULDOUHJLVWHUV�]RDOV�3V\F,1)2��&,1$+/��$LGVOLQH��7R[OLQH�HQ�&DQFHUOLW��JHGUXNWH�LQGH[HQ��KHW�DDQVFKULMYHQ�YDQ�H[SHUWV�HQ�IDEULNDQWHQ�HQ�KHW�KDQGPDWLJ�GRRU]RHNHQ�YDQ�WLMGVFKULIWHQ���(YHQHHQV�]XOOHQ�GH�HYHQWXHOH�UHVWULFWLHV�LQ�GH�]RHNDFWLH�EHVFKUHYHQ�PRHWHQ�]LMQ��+LHUELM�NDQ�JHGDFKW�ZRUGHQ�DDQ�UHVWULFWLH�LQ�MDDUWDO�YDQ�SXEOLFDWLH��SXEOLFDWLHVWDWXV��ZHO�RI�QLHW�JHSXEOLFHHUG��RI�LQ�WDDO��(HQ�]RHNWRFKW�PHW�WDDOUHVWULFWLHV�ZRUGW�DOV�PLQGHU�YDOLGH�EHVFKRXZG��RPGDW�GH�XLWNRPVW�YDQ�HHQ�V\VWHPDWLVFKH�UHYLHZ�NDQ�DIKDQJHQ�YDQ�EHSHUNLQJHQ�LQ�WDDO���9DQ]HOIVSUHNHQG�PRHW�GH�]RHNDFWLH�DDQVOXLWHQ�RS�GH�YUDDJVWHOOLQJ�]RDOV�EHRRUGHHOG�LQ�YUDDJ�����9UDDJ����6HOHFWLH� (HQ�XLWSXWWHQGH�]RHNDFWLH��YUDDJ����]DO�UHVXOWHUHQ�LQ�HHQ�JURRW�DDQWDO�WUHIIHUV��9HHO�DOGXV�JHYRQGHQ�DUWLNHOHQ�]XOOHQ�QLHW�UHOHYDQW�]LMQ�YRRU�GH�V\VWHPDWLVFKH�UHYLHZ�HQ�GXV�EXLWHQ�GH�V\VWHPDWLVFKH�UHYLHZ�JHODWHQ�PRHWHQ�ZRUGHQ��'H�VHOHFWLH�YDQ�DUWLNHOHQ�GLH�JHwQFOXGHHUG�PRHWHQ�ZRUGHQ��GLHQW�ELM�YRRUNHXU�GRRU�WZHH�UHYLHZHUV�RQDIKDQNHOLMN�YDQ�HONDDU�WH�JHVFKLHGHQ�DDQ�GH�KDQG�YDQ�H[SOLFLHW�EHVFKUHYHQ�LQ��HQ�H[FOXVLHFULWHULD��(HQ�PLQLPXP�YDQ�WZHH�UHYLHZHUV�YRRU�GH�GHILQLWLHYH�VHOHFWLH�LV�EHGRHOG�RP�GH�NDQV�RS�VHOHFWLHELDV�LQ�WH�SHUNHQ���2QGHU�LQ��HQ�H[FOXVLHFULWHULD�YDOOHQ�ELMYRRUEHHOG��HHQ�VSHFLILHNH�RQGHU]RHNVSRSXODWLH��ELMYRRUEHHOG�DOOHHQ�NLQGHUHQ���HHQ�VSHFLILHN�RQGHU]RHNVGHVLJQ��ELMYRRUEHHOG�DOOHHQ�5&7¶V��RI�HHQ�VSHFLILHNH�LQWHUYHQWLH��'H�LQ��HQ�H[FOXVLHFULWHULD�GLHQHQ�DDQ�WH�VOXLWHQ�RS�GH�YUDDJVWHOOLQJ�HQ�GLHQHQ�H[SOLFLHW�EHVFKUHYHQ�WH�]LMQ�RP�GH�UHSURGXFHHUEDDUKHLG�YDQ�GH�V\VWHPDWLVFKH�UHYLHZ�WH�YHUKRJHQ��7HYHQV�PRHW�GH�VHOHFWLH�YDQDI�GH�LQLWLsOH�GDWDEDVH�]RHNDFWLH�WRW�GH�XLWHLQGHOLMNH�LQFOXVLH�LQ�GH�V\VWHPDWLVFKH�UHYLHZ�GXLGHOLMN�EHVFKUHYHQ�]LMQ��
9UDDJ����.ZDOLWHLWVEHRRUGHOLQJ� 'H�NZDOLWHLW�YDQ�GH�RSJHQRPHQ�RQGHU]RHNHQ�GLHQW�EHRRUGHHOG�WH�]LMQ��,QGLHQ�JHHQ�NZDOLWHLWVEHRRUGHOLQJ�KHHIW�SODDWVJHYRQGHQ��KRHIW�X�QLHW�PHW�GH�EHRRUGHOLQJ�YHUGHU�WH�JDDQ��,GHDOLWHU�GLHQW�GH�NZDOLWHLWVEHRRUGHOLQJ�GRRU�WZHH�UHYLHZHUV�RQDIKDQNHOLMN�YDQ�HONDDU�DDQ�GH�KDQG�YDQ�HHQ�H[SOLFLHWH�OLMVW�YDQ�FULWHULD�EHRRUGHHOG�WH�]LMQ��'H�RQDIKDQNHOLMNH�EHRRUGHOLQJ�YHUNOHLQW�GH�NDQV�RS�LQIRUPDWLHELDV��'H�NZDOLWHLW�YDQ�GH�RSJHQRPHQ�5&7¶V�LV�PHGH�EHSDOHQG�YRRU�GH�YDOLGLWHLW�YDQ�GH�FRQFOXVLHV�YDQ�HQ�DDQEHYHOLQJHQ�LQ�GH�V\VWHPDWLVFKH�UHYLHZ��(U�]LMQ�YHHO�YHUVFKLOOHQGH�FULWHULDOLMVWHQ�RP�GH�NZDOLWHLW�YDQ�5&7¶V�WH�EHRRUGHOHQ��6OHFKWV�YDQ�HHQ�EHSHUNW�DDQWDO�FULWHULD�LV�GRRU�HPSLULVFK�RQGHU]RHN�GH�YHUWHNHQHQGH�LQYORHG�DDQJHWRRQG��+HW�EHWUHIW�GH�FULWHULD�³EOLQGHULQJ�YDQ�GH�UDQGRPLVDWLH´��DOORFDWLRQ�FRQFHDOPHQW� HQ�EOLQGHULQJ�YDQ�GH�EHRRUGHODDUV��'H�JHEUXLNWH�FULWHULDOLMVW�]DO�GHUKDOYH�WHQPLQVWH�GH]H�WZHH�FULWHULD�PRHWHQ�EHYDWWHQ���$DQJH]LHQ�ELM�TXDVL�UDQGRPLVHG�WULDOV��RRN�ZHO�FRQWUROOHG�FOLQLFDO�WULDOV��&&7
V��JHQRHPG��JHHQ�UDQGRPLVDWLH�SODDWVYLQGW�]DO�YRRU�GLW�W\SH�RQGHU]RHN�HHQ�FULWHULXP�DDQ�GH�YHUJHOLMNEDDUKHLG�YDQ�GH�SDWLsQWHQJURHSHQ�JHZLMG�PRHWHQ�]LMQ���+HW�UHVXOWDDW�YDQ�GH�NZDOLWHLWVEHRRUGHOLQJ�SHU�LQGLYLGXHHO�RQGHU]RHN�]DO�LQ�KHW�DUWLNHO�WHUXJ�WH�YLQGHQ�PRHWHQ�]LMQ���'H�ZLM]H�ZDDURS�WRW�FRQVHQVXV�JHNRPHQ�ZRUGW�HQ�GH�PDWH�YDQ�RYHUHHQVWHPPLQJ�WXVVHQ�GH�UHYLHZHUV�GLHQW�EHVFKUHYHQ�]LMQ���



)RUPXOLHU�9D��EHRRUGHOLQJ�V\VWHPDWLVFKH�UHYLHZ�YDQ�5&7¶V��

�

%HRRUGHOLQJ�YDQ�GH�NZDOLWHLW�YDQ�HHQ�V\VWHPDWLVFKH�UHYLHZ�YDQ�5&7¶V��
1DDP�EHRRUGHODDU� ����������������������������������������������������������������������� 'DWXP������������������������������7LWHO�� �������������������������������������������������������������������������������������������������������������������������������������$XWHXUV� ���������������������������������������������������������������������������������������������������������������������������������%URQ���������������������������������������������������������������������������������������������������������������������������������������
%HRRUGHOLQJ�YDQ�GH�YDOLGLWHLW��.RUWH�EHVFKULMYLQJ�YDQ�GH�SDWLsQWHQFDWHJRULH�������������������������������������������������������������������������.RUWH�EHVFKULMYLQJ�YDQ�GH�RQGHU]RFKWH�LQWHUYHQWLH�V������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������.RUWH�EHVFKULMYLQJ�YDQ�GH�FRQWUROHEHKDQGHOLQJ�HQ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
0(7+2'(1��
��� ,V�GH�YUDDJVWHOOLQJ�DGHTXDDW�JHIRUPXOHHUG"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� ,V�GH�]RHNDFWLH�DGHTXDDW�XLWJHYRHUG"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� ,V�GH�VHOHFWLHSURFHGXUH�YDQ�DUWLNHOHQ�DGHTXDDW�XLWJHYRHUG"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� ,V�GH�NZDOLWHLWVEHRRUGHOLQJ�DGHTXDDW�XLWJHYRHUG"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
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9UDDJ����'DWD�H[WUDFWLH��'DWD�H[WUDFWLH�LV�KHW�YHU]DPHOHQ�YDQ�GH�UHVXOWDWHQ�XLW�GH�RRUVSURQNHOLMNH�RQGHU]RHNHQ��+HW�GDWD�H[WUDFWLHSURFHV�GLHQW�GXLGHOLMN�EHVFKUHYHQ�WH�]LMQ�HQ�KHHIW�ZHHU�ELM�YRRUNHXU�GRRU�WZHH�UHYLHZHUV�RQDIKDQNHOLMN�YDQ�HONDDU�SODDWVJHYRQGHQ�����9UDDJ����%HVFKULMYLQJ�RRUVSURQNHOLMNH�RQGHU]RHNHQ��'H�EHODQJULMNVWH�NHQPHUNHQ�YDQ�GH�RRUVSURQNHOLMNH�RQGHU]RHNHQ�PRHWHQ�LQ�GH�V\VWHPDWLVFKH�UHYLHZ�EHVFKUHYHQ�]LMQ��:HONH�LWHPV�EHODQJULMN�]LMQ��KDQJW�DI�YDQ�KHW�RQGHUZHUS��7HQPLQVWH�]XOOHQ�EHVFKUHYHQ�PRHWHQ�]LMQ��
• RQGHU]RHNVRQWZHUS�
• SRSXODWLH��UHOHYDQWH�SDWLsQWHQNDUDNWHULVWLHNHQ��
• LQWHUYHQWLH�HQ�FRQWUROHEHKDQGHOLQJHQ�
• SULPDLUH�XLWNRPVWHQ�
• IROORZ�XS�GXXU��9UDDJ����$GHTXDWH�RPJDQJ�PHW�KHWHURJHQLWHLW��,QGLHQ�GH�RRUVSURQNHOLMNH�RQGHU]RHNHQ�RQGHUOLQJ�VWHUN�YHUVFKLOOHQ�LV�VSUDNH�YDQ�KHWHURJHQLWHLW��0HQ�VSUHHNW�YDQ�NOLQLVFKH�KHWHURJHQLWHLW�DOV�GH�SDWLsQWHQ��GH�LQWHUYHQWLHV�RI�GH�XLWNRPVWPDWHQ�QLHW�YROGRHQGH�YHUJHOLMNEDDU�]LMQ��,Q�GHUJHOLMNH�JHYDOOHQ�LV�KHW�ZHLQLJ�]LQYRO�GH�UHVXOWDWHQ�YDQ�GH�DI]RQGHUOLMNH�RQGHU]RHNHQ�WH�FRPELQHUHQ�WRW�ppQ�RYHUDOO�UHVXOWDDW��³SRROHQ´���%LM�NOLQLVFKH�KHWHURJHQLWHLW�NDQ�ZRUGHQ�JH]RFKW�QDDU�YROGRHQGH�YHUJHOLMNEDUH�VXEJURHSHQ��LQGLHQ�GH]H�QLHW�YRRUKDQGHQ�]LMQ�GLHQW�WH�ZRUGHQ�DIJH]LHQ�YDQ�SRROLQJ��]LH�VFKHPD�RS�ODDWVWH�SDJLQD�YDQ�GLW�IRUPXOLHU���+RHZHO�LQ�VRPPLJH�VLWXDWLHV�JHHQ�VSUDNH�LV�YDQ�NOLQLVFKH�KHWHURJHQLWHLW��ORSHQ�GH�UHVXOWDWHQ�YDQ�GH�RRUVSURQNHOLMNH�RQGHU]RHNHQ�VRPV�WRFK�VWHUN�XLWHHQ��,Q�GDW�JHYDO�VSUHHNW�PHQ�YDQ�VWDWLVWLVFKH�KHWHURJHQLWHLW��RI�³RQYHUZDFKWH´�KHWHURJHQLWHLW���%LM�KHW�EHVWDDQ�YDQ�VWDWLVWLVFKH�KHWHURJHQLWHLW�]LMQ�HU�GH�YROJHQGH�RSWLHV��]LH�VFKHPD�RS�ODDWVWH�SDJLQD����D�� +HWHURJHQLWHLW�YHUGLVFRQWHUHQ��'RRU�WRHSDVVLQJ�YDQ�KHW�]RJHQRHPGH�³UDQGRP�HIIHFWV�PRGHO´�ZRUGW�UHNHQLQJ�JHKRXGHQ�PHW�GH�YDULDWLH�WXVVHQ�RQGHU]RHNHQ�� �KHWHURJHQLWHLW���'RRU�GH]H�H[WUD�YDULDWLH�WH�YHUGLVFRQWHUHQ�ZRUGHQ�ELM�SRROLQJ�EUHGHUH�EHWURXZEDDUKHLGVLQWHUYDOOHQ�YHUNUHJHQ�HQ�LV�GLW�PRGHO�GXV�³FRQVHUYDWLHYHU´��OHLGW�PLQGHU�VQHO�WRW�VLJQLILFDQWH�UHVXOWDWHQ�GDQ�KHW�JDQJEDUH�³IL[HG�HIIHFW�PRGHO´���7RHSDVVLQJ�YDQ�KHW�UDQGRP�HIIHFWVPRGHO�LV�DOOHHQ�]LQYRO�DOV�VSUDNH�LV�YDQ�³PRRLH´�KHWHURJHQLWHLW��GDW�ZLO�]HJJHQ�GH�UHVXOWDWHQ�ZLM]HQ�DOOH�LQ�GH]HOIGH�ULFKWLQJ��ORSHQ�QLHW�DO�WH�YHU�XLWHHQ�HQ�GH�EHWURXZEDDUKHLGVLQWHUYDOOHQ�YDQ�GH�DI]RQGHUOLMNH�RQGHU]RHNHQ�RYHUODSSHQ�HONDDU�YROGRHQGH��E�� +HWHURJHQLWHLW�H[SORUHUHQ��$DQ�GH�KDQG�YDQ�VXEJURHSDQDO\VHQ�RI�PHWDUHJUHVVLH�DQDO\VH�NDQ�RQGHU]RFKW�ZRUGHQ�ZDW�GH�LQYORHG�LV�YDQ�YHUVFKLOOHQGH�RQGHU]RHNVNHQPHUNHQ��RI�NZDOLWHLWVNHQPHUNHQ��RS�KHW�UHVXOWDDW��'H]H�SRVW�KRF�DQDO\VHQ�GLHQHQ�HFKWHU�PHW�JURWH�YRRU]LFKWLJKHLG�EHRRUGHHOG�WH�ZRUGHQ��DDQJH]LHQ�HU�HHQ�JURWH�NDQV�LV�RS�KHW�YLQGHQ�YDQ�IRXW�SRVLWLHYH�UHVXOWDWHQ��F�� $I]LHQ�YDQ�SRROLQJ��,Q�GLW�JHYDO�NDQ�ELMYRRUEHHOG�JHNHNHQ�ZRUGHQ�QDDU�GH�FRQVLVWHQWLH�YDQ�GH�UHVXOWDWHQ��ZLM]HQ�DOOH�XLWNRPVWHQ�LQ�GH]HOIGH�ULFKWLQJ�����
9UDDJ����6WDWLVWLVFKH�SRROLQJ� 6WDWLVWLVFKH�SRROLQJ�LV�KHW�VDPHQYRHJHQ�YDQ�GH�UHVXOWDWHQ�YDQ�GH�RRUVSURQNHOLMNH�5&7¶V�RP�WH�NRPHQ�WRW�ppQ�RYHUDOO�VFKDWWLQJ�YDQ�KHW�HIIHFW�YDQ�GH�EHVWXGHHUGH�LQWHUYHQWLH��9RRU�KHW�FRPELQHUHQ�YDQ�UHVXOWDWHQ�]LMQ�YHUVFKLOOHQGH�VWDWLVWLVFKH�WHFKQLHNHQ�EHVFKLNEDDU��'H�YRRUZDDUGH�YRRU�SRROLQJ�LV�GDW�GH�RQGHU]RHNHQ�NOLQLVFK�HQ�VWDWLVWLVFK�YROGRHQGH�JHOLMN��KRPRJHHQ��]LMQ�RP�ELM�HONDDU�JHYRHJG�WH�ZRUGHQ��]LH�YUDDJ�����,QGLHQ�VXEJURHSDQDO\VHQ�]LMQ�XLWJHYRHUG��GLHQHQ�GH]H�ELM�YRRUNHXU�DDQ�GH�KDQG�YDQ�HHQ�YRRUDI�RSJHVWHOG�DQDO\VHSODQ�JHVFKLHG�WH�]LMQ��,QGLHQ�GLW�QLHW�]R�LV�GLHQW�GLW�WH�ZRUGHQ�YHUPHOG��3RVW�KRF�VXEJURHSDQDO\VHQ�KHEEHQ�PLQGHU�]HJJLQJVNUDFKW���9UDDJ����$OJHPHHQ�RRUGHHO� +LHU�ZRUGW�HHQ�LQVFKDWWLQJ�JHYUDDJG�YDQ�GH�YDOLGLWHLW��,V�GLW�HHQ�JRHGH�V\VWHPDWLVFKH�UHYLHZ"��HQ�WRHSDVEDDUKHLG��*DDW�GH]H�UHYLHZ�RYHU�PLMQ�3,&2"���/HW�KLHUELM�RRN�RS�HYHQWXHOH�IRXWHQ�LQ�GH�UHYLHZ�GLH�IXQHVW�]LMQ�YRRU�GH�YDOLGLWHLW�HUYDQ��UHG�IODJV��IDWDO�IODZV���(U�]LMQ�JHHQ�UHJHOV�WH�JHYHQ�YRRU�ZHONH�LWHPV�SRVLWLHI�JHVFRRUG�PRHWHQ�ZRUGHQ�RI�KRHYHHO�LWHPV�WHQPLQVWH�SRVLWLHI�JHVFRRUG�PRHWHQ�ZRUGHQ��'LW�LV�GHHOV�DIKDQNHOLMN�YDQ�GH�³VWDWH�RI�WKH�DUW´�PHW�EHWUHNNLQJ�WRW�KHW�EHWUHIIHQGH�RQGHUZHUS��+HW�JDDW�HU�KLHU�RP�KHW�VDPHQYDWWHQG�RRUGHHO�YDQ�ZDW�GH�EHRRUGHODDU�GH�ZHUNJURHS�]RX�ZLOOHQ�PHGHGHOHQ�RYHU�GH�EUXLNEDDUKHLG�YDQ�KHW�DUWLNHO�YRRU�GH�EHVOXLWYRUPLQJ���
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��� ,V�DGHTXDDW�EHVFKUHYHQ�KRH�GDWD�H[WUDFWLH�KHHIW�SODDWVJHYRQGHQ"�> @ -D�> @ 1HH�> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� =LMQ�GH�EHODQJULMNVWH�NHQPHUNHQ�YDQ�GH�RRUVSURQNHOLMNH�RQGHU]RHNHQ�EHVFKUHYHQ"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� ,V�DGHTXDDW�RPJHJDDQ�PHW�NOLQLVFKH�HQ�VWDWLVWLVFKH�KHWHURJHQLWHLW�YDQ�GH�RQGHU]RHNHQ"�> @ -D�> @ 1HH�> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� ,V�VWDWLVWLVFKH�SRROLQJ�RS�HHQ�FRUUHFWH�PDQLHU�XLWJHYRHUG"�> @ -D���QLHW�YDQ�WRHSDVVLQJ��YDQZHJH�KHWHURJHQLWHLW�WHUHFKW�JHHQ�SRROLQJ�XLWJHYRHUG��> @ 1HH�> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ���

$/*(0((1�225'((/����� =LMQ�GH�UHVXOWDWHQ�YDQ�GH�V\VWHPDWLVFKH�UHYLHZ�YDOLGH�HQ�WRHSDVEDDU"�> @ 9ROGRHQGH�YDOLGH�HQ�WRHSDVEDDU�� ➜ JD�YHUGHU�ELM����> @ 7ZLMIHODFKWLJ�� � � � ➜ JD�YHUGHU�ELM�����YRRU]LFKWLJ�RRUGHHO�ELM����> @ 2QYROGRHQGH�YDOLGH�HQ�WRHSDVEDDU�� 8�NXQW�VWRSSHQ�PHW�KHW�LQYXOOHQ�YDQ�GH�FKHFNOLVW��WHQ]LM�HU�JHHQ�EHWHUH�DUWLNHOHQ�RS�GLW�JHELHG�]LMQ��WHUXJNRSSHOHQ�QDDU�GH�ZHUNJURHS���
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9UDDJ���� 5HVXOWDWHQ� $XWHXUV�YDQ�WULDOV�]LMQ�VRPV�JHQHLJG�GH�PHHVW�LQ�KHW�RRJ�VSULQJHQGH��VLJQLILFDQWH��UHVXOWDWHQ�DOV�EHODQJULMNVWH�WH�SUHVHQWHUHQ��+HW�LV�DOV�EHRRUGHODDU�EHODQJULMN�RP�]LFK�YRRUDI�HHQ�LQGUXN�WH�YRUPHQ�YDQ�GH�NOLQLVFK�RI�EHOHLGVPDWLJ�PHHVW�UHOHYDQWH�XLWNRPVW��HQ��HQ�IROORZ�XSPRPHQW�HQ���'LW�]LMQ�GH�EHODQJULMNVWH�SDUDPHWHUV�GLH�PHHJHQRPHQ�GLHQHQ�WH�ZRUGHQ�LQ�GH�UDSSRUWDJH�QDDU�GH�JURHS��/DDW�X�QLHW�ORXWHU�OHLGHQ�GRRU�GH�KLsUDUFKLH�YDQ�GH�DXWHXUV�YDQ�KHW�DUWLNHO���1HHP��LQGLHQ�SRROLQJ�LV�XLWJHYRHUG�LQ�GH�V\VWHPDWLVFKH�UHYLHZ��GH�JHSUHVHQWHHUGH�JHSRROGH�UHVXOWDWHQ�RYHU�YDQ�GH�GRRU�X�JHNR]HQ�XLWNRPVWHQ���1%��8�EHQW�KLHU�DIKDQNHOLMN�YDQ�GH�UHYLHZHUV�HQ�NXQW�QLHW�]HOI�XZ�HLJHQ�IDYRULHWH�HIIHFWPDDW�EHUHNHQHQ��WHQ]LM�DOOH�JHJHYHQV�JHUDSSRUWHHUG�]LMQ�HQ�X�GH�KHOH�DQDO\VH�]HOI�NXQW�KHUKDOHQ�����9RRU�GLFKRWRPH�XLWNRPVWHQ��JHQH]HQ�±�QLHW�JHQH]HQ��LQ�OHYHQ�±�RYHUOHGHQ��QHHPW�X�KHW�UHODWLHYH�ULVLFR��55���GH�RGGVUDWLR��25��RI�GH�DEVROXWH�ULVLFR�UHGXFWLH��$55��RYHU����9RRU�FRQWLQXH�YDULDEHOHQ��QXPHULHNH�ZDDUGHQ��QHHPW�X�GH�YHUVFKLOVFRUH��(QJHOV��PHDQ�GLIIHUHQFH��0'���RYHU�RI�GH�JHVWDQGDDUGLVHHUGH�YHUVFKLOVFRUH��(QJHOV��VWDQGDUGLVHG�PHDQ�GLIIHUHQFH��60'������%LM�GH]H�DVVRFLDWLHPDWHQ��HIIHFWPDWHQ��ZRUGW�HHQ�����EHWURXZEDDUKHLGVLQWHUYDO������%,��JHUDSSRUWHHUG��(HQ��JHSRROG��UHVXOWDDW�LV�VLJQLILFDQW�LQGLHQ�KHW�����%,�GH�³QHXWUDOH´�ZDDUGH�YDQ�GH�GHVEHWUHIIHQGH�HIIHFWPDDW�QLHW�RPYDW��'H�QHXWUDOH�ZDDUGH�LV�GH�ZDDUGH�ZDDUYRRU�JHHQ�YHUVFKLO�LQ�HIIHFW�EHVWDDW�WXVVHQ�GH�RQGHU]RFKWH�LQWHUYHQWLHV��,Q�JHYDO�YDQ�25�RI�55�LV�GH�QHXWUDOH�ZDDUGH�´�´��KHW�JHVFKDWWH�HIIHFW�LV�GXV�³VLJQLILFDQW´�DOV�KHW�����%,�GH�³�´�QLHW�RPYDW���,Q�JHYDO�YDQ�$55�RI�HHQ��JHVWDQGDDUGLVHHUGH��YHUVFKLOVFRUH�LV�GH�QHXWUDOH�ZDDUGH�´�´��KHW�JHVFKDWWH�HIIHFW�LV�GDQ�³VLJQLILFDQW´�DOV�KHW�����%,�GH�³�´�QLHW�RPYDW����$OV�KHW�HIIHFW�YDQ�YHUVFKLOOHQGH�LQWHUYHQWLHV�LQ�GH]HOIGH�V\VWHPDWLVFKH�UHYLHZ�RQGHU]RFKW�ZRUGW��ODDW�X�GDQ�QLHW�PLVOHLGHQ�GRRU�]RJHQRHPGH�LQGLUHFWH�YHUJHOLMNLQJHQ��6WHO��GDW�LQ�HQNHOH�RQGHU]RHNHQ�LQ�GH�UHYLHZ�LQWHUYHQWLH�$�ZRUGW�DIJH]HW�WHJHQ�SODFHER�HQ�LQ�HQNHOH�DQGHUH�RQGHU]RHNHQ�LQWHUYHQWLH�%�WHJHQ�SODFHER��'H�QHLJLQJ�EHVWDDW�GDQ�KHW�JHSRROGH�HIIHFW�YDQ�LQWHUYHQWLH�$�WH�YHUJHOLMNHQ�PHW�GDW�YDQ�LQWHUYHQWLH�%�HQ�YHUYROJHQV�HHQ�XLWVSUDDN�WH�GRHQ�RYHU�ZHONH�LQWHUYHQWLH�KHW�EHVWH�HIIHFW�JHQHUHHUW��'LW�LV�QLHW�YDOLGH��GRRUGDW�$�HQ�%�QLHW�GLUHFW�WHJHQ�HONDDU�]LMQ�DIJH]HW��NDQ�GH�LQYORHG�YDQ�EHNHQGH�HQ�RQEHNHQGH�SURJQRVWLVFKH�IDFWRUHQ��]RDOV�KHW�ULVLFRSURILHO�YDQ�GH�SDWLsQWHQSRSXODWLH��VHWWLQJ��RS�GH�HIIHFWVFKDWWLQJ�QLHW�RQGHU]RFKW�ZRUGHQ��2I�$�EHWHU�LV�GDQ�%��NDQ�DOOHHQ�YDOLGH�YDVWJHVWHOG�ZRUGHQ�DOV�$ HQ�%�UHFKWVWUHHNV�LQ�ppQ�RI�PHHUGHUH�5&7¶V�PHW�HONDDU�]LMQ�YHUJHOHNHQ���
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����5HVXOWDWHQ��1%��JHEUXLN�YRRU�LHGHUH�YHUJHOLMNLQJ��FRQWUDVW��HHQ�DSDUWH�SDJLQD����
,QWHUYHQWLH������������������������������������������������������������������������������������������������������������������������������&RQWUROHEHKDQGHOLQJ������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������',&+2720(�8,7.2067(1��JHQH]HQ���QLHW�JHQH]HQ��LQ�OHYHQ���RYHUOHGHQ���8LWNRPVW�� ������������������������������������������������������������������������������������������������������������������)ROORZ�XS��� �������� ZHNHQ���PDDQGHQ���MDDU�$DQWDO�WULDOV��� �������� ��
$VVRFLDWLHPDDW� :DDUGH� ����%,� +RPRJHHQ"�
5HODWLHYH�ULVLFR��55��
2GGVUDWLR��25��
$EVROXWH�ULVLFR�UHGXFWLH��$55��
8LWNRPVW�� ������������������������������������������������������������������������������������������������������������������)ROORZ�XS��� �������� ZHNHQ���PDDQGHQ���MDDU�$DQWDO�WULDOV��� �������� ��
$VVRFLDWLHPDDW� :DDUGH� ����%,� +RPRJHHQ"�
5HODWLHYH�ULVLFR��55��
2GGVUDWLR��25��
$EVROXWH�ULVLFR�UHGXFWLH��$55��

&217,18(�8,7.2067(1��ELMYRRUEHHOG�EORHGGUXN��SLMQVFRUH��NZDOLWHLW�YDQ�OHYHQ�VFRUH���8LWNRPVW�� ������������������������������������������������������������������������������������������������������������������)ROORZ�XS��� �������� ZHNHQ���PDDQGHQ���MDDU�$DQWDO�WULDOV��� �������� ��
$VVRFLDWLHPDDW� :DDUGH� ����%,� +RPRJHHQ"�
9HUVFKLO�YDQ�JHPLGGHOGHQ��0'��
*HVWDQGDDUGLVHHUG�YHUVFKLO�YDQ�JHPLGGHOGHQ��60'��
8LWNRPVW�� ������������������������������������������������������������������������������������������������������������������)ROORZ�XS��� �������� ZHNHQ���PDDQGHQ���MDDU�$DQWDO�WULDOV��� �������� ��
$VVRFLDWLHPDDW� :DDUGH� ����%,� +RPRJHHQ"�
9HUVFKLO�YDQ�JHPLGGHOGHQ��0'��
*HVWDQGDDUGLVHHUG�YHUVFKLO�YDQ�JHPLGGHOGHQ��60'��
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9UDDJ����HQ�����7RHSDVEDDUKHLG�LQ�GH�1HGHUODQGVH�JH]RQGKHLGV]RUJ��%HLGH�YUDJHQ�]LMQ�HHQ�EHODQJULMN�RQGHUGHHO�YDQ�ULFKWOLMQRQWZLNNHOLQJ�HQ�GLHQHQ�GDDURP�LQ�GH�ZHUNJURHS�EHGLVFXVVLHHUG�WH�ZRUGHQ���
9UDDJ�����&RQFOXVLH�PHW�EHWUHNNLQJ�WRW�GH�V\VWHPDWLVFKH�UHYLHZ�HQ�GH�ZDDUGH�YDQ�GH�LQWHUYHQWLH�V���*HHI�KLHU�HHQ�JOREDOH�VDPHQYDWWLQJ�YDQ�KHW�HLQGRRUGHHO�RYHU�GH�V\VWHPDWLVFKH�UHYLHZ��3UREHHU��LQGLHQ�DDQZLM]LQJHQ�EHVWDDQ�YRRU�YHUWHNHQLQJ�YDQ�GH�UHVXOWDWHQ��WHQPLQVWH�HHQ�LQVFKDWWLQJ�WH�PDNHQ�YDQ�GH�ULFKWLQJ�YDQ�GH�YHUWHNHQLQJ��RYHUVFKDWWLQJ�RI�RQGHUVFKDWWLQJ�YDQ�KHW�HIIHFW��HQ�]R�PRJHOLMN�RRN�RYHU�GH�RPYDQJ�HUYDQ��%HRRUGHHO�WHYHQV�RI�DOOH�UHOHYDQWH�XLWNRPVWHQ�LQ�GH�UHYLHZ�EHWURNNHQ�]LMQ��OHW�KLHUELM�PHW�QDPH�RS�QHYHQHIIHFWHQ���(YHQWXHOH�DDQZLM]LQJHQ�YRRU�PRJHOLMNH�EHODQJHQYHUVWUHQJHOLQJ�YDQ�GH�DXWHXUV�PHW�EHODQJKHEEHQGH�RSGUDFKWJHYHUV��NXQW�X�KLHU�RRN�UDSSRUWHUHQ��2RN�LV�KHW�YHUVWDQGLJ�LQJH]RQGHQ�EULHYHQ�HQ�RI�UHGDFWLRQHOH�FRPPHQWDUHQ�RS�KHW�KLHU�GRRU�X�EHRRUGHHOGH�RQGHU]RHN�WH�UDDGSOHJHQ�ELM�KHW�IRUPXOHUHQ�YDQ�XZ�FRQFOXVLH����9RRUEHHOG� ³(LQGRRUGHHO�YROGRHQGH��*RHG�RSJH]HW�UHYLHZ��(U�LV�HHQ�XLWJHEUHLGH�]RHNWRFKW�]RQGHU�UHVWULFWLHV�XLWJHYRHUG�DDQ�GH�KDQG�YDQ�DGHTXDDW�JHNR]HQ�]RHNWHUPHQ��(U�LV�JRHG�RPJHJDDQ�PHW�VWDWLVWLVFKH�KHWHURJHQLWHLW��'H�RSJHQRPHQ�RQGHU]RHNHQ�]LMQ�YRRU�KHW�PHUHQGHHO�YDQ�ODJH�NZDOLWHLW��'H�VHQVLWLYLWHLWVDQDO\VH�RS�PHWKRGRORJLVFKH�NZDOLWHLW�OLHW�HFKWHU�]LHQ�GDW�GH�SXQWVFKDWWHU�QLHW�QRHPHQVZDDUGLJ�EHwQYORHG�ZHUG��2HIHQWKHUDSLH�OLMNW�HIIHFWLHI�WH�]LMQ�ELM�VXEDFXWH�HQ�FKURQLVFKH�UXJSLMQ��2HIHQWKHUDSLH�LV�QLHW�HIIHFWLHI�ELM�DFXWH�ODJH�UXJSLMQ�´��
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72(3$6%$$5+(,'�,1�'(�1('(5/$1'6(�*(=21'+(,'6=25*������.DQ�KHW�JHYRQGHQ�UHVXOWDDW�ZRUGHQ�WRHJHSDVW�RS�GH�1HGHUODQGVH�VLWXDWLH"���KLHUELM�YDOW�ELMYRRUEHHOG�WH�GHQNHQ�DDQ�GH�EHVFKLNEDUH�WKHUDSHXWLVFKH�IDFLOLWHLWHQ��
> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��

����2S�ZHON�H��HFKHORQ�V��NDQ�KHW�UHVXOWDDW�ZRUGHQ�WRHJHSDVW"��PHHUGHUH�RSWLHV�WHJHOLMN�PRJHOLMN���> @ DOJHPHQH�EHYRONLQJ��> @ HHUVWH�OLMQ�> @ WZHHGH�OLMQ�> @ DFDGHPLVFKH�]LHNHQKXL]HQ�> @ SHULIHUH�]LHNHQKXL]HQ�> @ GHUGH�OLMQ��
&21&/86,(������&RQFOXVLH�PHW�EHWUHNNLQJ�WRW�GH�V\VWHPDWLVFKH�UHYLHZ�HQ�GH�ZDDUGH�YDQ�GH�LQWHUYHQWLH�V���





6&+(0$ 9225 +(7 20*$$1 0(7 +(7(52*(1,7(,7 7866(1 21'(5=2(.(1

6WDWLVWLVFKH KRPRJHQLWHLW "

QHH

([SORUHUHQ�PHWDUHJUHVVLH RIVXEJURHSDQDO\VH�
1LHW SRROHQ 3RROHQ�UDQGRP HIIHFWVPRGHO�

3RROHQ�IL[HG HIIHFW PRGHO�

2QGHU]RHNHQ NOLQLVFK KRPRJHHQ "

QHH

.OLQLVFK KRPRJHQH VXEJURHSHQ "

QHH

MD

MD

MD
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