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$QDORRJVHOW� RQ� NRQVWUXHHULWDYDG� ND� NHHUXOLVHPDG� MD� HQDP� NXL� NDKHP}}WPHOLVHG�PXGHOLG��(HVWLV� UDNHQGDWL�PLWPHP}}WPHOLVW� ORRPD�PXGHOLW� HVPDNRUGVHOW� ������ DDVWDO� YHLVWH�SLLPDM}XGOXVH� DUHWXVYllUWXVWH� KLQGDPLVHO� �5HHQWV� MW��� ������� 0LWPHP}}WPHOLQH� HPDSRROVH�HIHNWLJD� ORRPDPXGHO� VDL� SUDNWLOLVH� YlOMXQGL� DOOHV� ������ DDVWDO�� PLO� VHGD� NDVXWDWL� ODPPDVWH�M}XGOXVDQGPHWH�DQDO��VLO��.DDUW�MD�3LLUVDOX��������
'LVNXVVLRRQ6LLQ�WRRGXG�PXGHOLG�RQ�YDLG�N}LJH�ROXOLVHPDG�MD��OGLVHPDG��.}LJLVW�QHLVW�OHLGXE�ULGD�PRGLILNDWVLRRQH��1lLWHNV�OHLDE�VDJHOL�NDVXWXVW�VXJXOXVHJD�LVD�PXGHO��6HOOHV�Y}HWDNVH�DUYHVVH�Y}LPDOLN� VXJXOXV� ORRPD� LVD� MD� HPD� LVD� YDKHO� �Y}LPDOLN� HPD� HIHNW� ORHWDNVH� HQGLVHOW�PLWWHROXOLVHNV��VHVW�WDYDOLVHOW�RQ�VHH�VHJDWXG�NHVNNRQQDP}MXGHJD��VDPXWL�RQ��OGMXKXO�MlUJODVL��KH�HPD�NRKWD�PlUNVD�YlKHP�NXL��KH�LVD�NRKWD��PLV�PXXGDE�HPD�P}MX�KLQQDQJX�Y}UUHOGHV�LVD�P}MXJD� HEDWlSVHPDNV���6HO� WHHO� VDDE� OHLGD� DUHWXVYllUWXVHG�ND�YDDWOXVWXOHPXVHJD� MlUJODVW�PLWWHRPDYDWHOH�LVDGHOH��7lLHVWL� MlL�YDDWOXVH� DOW�YlOMD�QQ�NLWVHQGDWXG� ORRPD�PXGHO� �4XDDV��3ROODN���������PLV�NRPELQHHULE�RPDYDKHO�LVD�MD�ORRPD�PXGHOL��NlVLWOHGHV�YDQHPDLG�ORRPD�PXGHOL�MD�MlUJODVL�LVD�PXGHOL� DOXVHO�� 0XGHOLW� UDNHQGDWDNVH� YlJD� VXXUWH� DQGPHPDVVLLYLGH�� PLOOH� NRUUDO� WDYDOLVH�ORRPDPXGHOL� NDVXWDPLVHNV� QDSLE� UHVVXUVVH�� DQDO��VLPLVHNV�� +LQQDWD� Y}LPDOGDE� VHH� PXGHO�YDLG�YDQHPDWH�DUHWXVYllUWXVL�(W� SlULWDYXVNRHILWVLHQW� RQ� KLQQDWDY� N}LJLVW� PXGHOLWHVW� �YD� NRUGXYP}}WPLVWH� NRUUDO���WHNLE� NRKHVHOW� ND� N�VLPXV��PLOOLVH�PXGHOL� NRUUDO� RQ� KLQQDQJ� }LJHLP��(JD� VLLQ� �KHVW� YDVWXVW�SROH��$UXWOHGD�Y}LE�YDLG�VHOOH��OH��NXL�VXXU�RVD�WHJHOLNXVW�SlULWDYDVW�JHQRW��ELOLVHVW�PXXWOLN �NXVHVW� �KH� Y}L� WHLVH�PXGHOLJD� ��NLQQL� S��WDNVH´�� ,VD� MD� ORRPD�PXGHOLVW� KLQQDWXG� SlULWDYXV�NRHILWVLHQWLGH� VDUQDVXV� Y}L� HULQHYXV� V}OWXE� HHON}LJH� DQGPHWH� VWUXNWXXULVW�� LOPQH� RQ� YDLG�� HW�ORRPD� PXGHOLVW� VDDGXG� SlULWDYXVNRHILWVLHQGL� KLQQDQJ� RQ� WlSVHP� �MD� HQDPLNXO� MXKWXGHVW� ND�SLVXW�VXXUHP���9}UUHOGHV�ORRPD�MD�HPDSRROVH�HIHNWLJD�ORRPD�PXGHOLW� RQ�VHOJH��HW��HPDSRROVH�P}MXJD� ORRPD� PXGHOL� NRUUDO� RQ� DGLWLLYJHQHHWLOLQH� YDULHHUXYXV� MD� VHHJD� VLLV� ND� SlULWDYXV �NRHILWVLHQGL� YllUWXV� YlLNVHPDG� �RVD� ORRPD� PXGHOLV� DGLWLLYJHQHHWLOLVH� GLVSHUVLRRQL� KXOND�DUYDWXG� YDULHHUXYXVHVW� NLUMHOGDE� WHJHOLNXOW� HPDSRROVHVW� PLWWHRWVHVHVW� JHQHHWLOLVHVW� P}MXVW�WLQJLWXG�PXXWOLNNXVW���3lULWDYD�JHQRW��ELOLVH�PXXWOLNNXVH�RVDNDDO��SlULWDYXV��RQ�VXXULP�47/�HIHNWLJD� PXGHOLV�� VHVW� VHOOHV� OLVDQGXE� WDYDSlUDVHOH� JHHQLGH� DGLWLLYVHOH� P}MXOH� ND� 47/�V�SDLNQHYD�PlUNLPLVYllUVH�P}MXJD�JHHQL�HIHNW�
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.LUMDQGXV)HUQDQGR��5�/���*URVVPDQ��0���������0DUNHU�DVVLVWHG�VHOHFWLRQ�XVLQJ�EHVW�OLQHDU�XQELDVHG�SUHGLFWLRQ��*HQHWLFV��6HOHFWLRQ��(YROXWLRQ��������������+HQGHUVRQ��&�5���������$SSOLFDWLRQV�RI�/LQHDU�0RGHOV�LQ�$QLPDO�%UHHGLQJ��8QLYHUVLW\�RI�*XHOSK�3UHVV��*XHOSK��&DQDGD�.DDUW��7���3LLUVDOX��3���������7KH�FRPSOH[�DQDO\VLV�RI�JHQHWLF�SDUDPHWHUV�LQ�(VWRQLDQ�VKHHS�EUHHGV��3URFHHGLQJV�RI�WKH��WK�%DOWLF�$QLPDO�%UHHGLQJ�&RQIHUHQFH��������$SULO��������-HOJDYD����������.LQJKRUQ��%�3���9DQ�GHU�:HUI��-���5\DQ��0���������$QLPDO�%UHHGLQJ��8VH�RI�1HZ�7HFKQRORJLHV��3RVW�*UDGXDWH�)RXQGDWLRQ�LQ�9HWHULQDU\�6FLHQFH��8QLYHUVLW\�RI�6\GQH\�/\QFK��0���:DOVK��%���������*HQHWLFV�DQG�$QDO\VLV�RI�4XDQWLWDWLYH�7UDLWV� 6LQDXHU�$VVRFLDWHV��,QF�0URGH��5�$���������/LQHDU�0RGHOV�IRU�WKH�3UHGLFWLRQ�RI�$QLPDO�%UHHGLQJ�9DOXHV��&$%�,QWHUQDWLRQDO��8.�4XDDV��5�/���3ROODN��(�-���������0L[HG�PRGHO�PHWKRGRORJ\�IRU�IDUP�DQG�UDQFK�EHHI�FDWWOH�WHVWLQJ�SURJUDPV��-RXUQDO�RI�$QLPDO�6FLHQFH����������������5HHQWV��5���8ED��0���3HGDVWVDDU��.���9DUHV��7���������,PSOHPHQWDWLRQ�RI�DQLPDO�PRGHO�IRU�SURGXFWLRQ�WUDLWV�RI�GDLU\�FDWWOH�LQ�(VWRQLD��3URFHHGLQJV�RI�WKH�2SHQ�6HVVLRQ�RI�WKH�,QWHUEXOO�$QQXDO�0HHWLQJ��-XQH��������������9HOGKRYHQ��7KH�1HWKHUODQGV��%XOOHWLQ�QR��������������6FKDHIIHU��/�5���������6LUH�DQG�FRZ�HYDOXDWLRQ�XQGHU�PXOWLSOH�WUDLW�PRGHOV��-RXUQDO�RI�'DLU\�6FLHQFH�����������������7KRPSVRQ��5���0H\HU��.���������$�UHZLHZ�RI�WKHRUHWLFDO�DVSHFWV�LQ�WKH�HVWLPDWLRQ�RI�EUHHGLQJ�YDOXHV�IRU�PXOWL�WUDLW�VHOHFWLRQ��/LYHVWRFN�3URGXFWLRQ�6FLHQFH��������������YDQ�$UHQGRQN��-�$�0���9DQ�GHU�:HUI��-���������%UHHGLQJ�YDOXH�HVWLPDWLRQ�± OHFWXUH�QRWHV�IRU�(��������:DJHQLQJHQ�$JULFXOWXUDO�8QLYHUVLW\��'HSDUWPHQW�RI�$QLPDO�%UHHGLQJ�YDQ�$UHQGRQN��-�$�0���7LHU��%���.LQJKRUQ��%�3���������8VH�RI�PXOWLSOH�JHQHWLF�PDUNHUV�LQ�SUHGLFWLRQ�RI�EUHHGLQJ�YDOXHV��*HQHWLFV������������������:DQJ��7���)HUQDQGR��5�/���9DQ�GHU�%HHN��6���*URVVPDQ��0���YDQ�$UHQGRQN��-�$�0���������&RYDULDQFH�EHWZHHQ�UHODWLYHV�IRU�D�PDUNHG�TXDQWLWDWLYH�WUDLW�ORFXV��*HQHWLFV��6HOHFWLRQ��(YROXWLRQ����� ��������:LOOKDP��5��/���������7KH�UROH�RI�PDWHUQDO�HIIHFWV�LQ�DQLPDO�EUHHGLQJ��,,,��%LRPHWULFDO�DVSHFWV�RI�PDWHUQDO�HIIHFWV�LQ�DQLPDOV��-RXUQDO�RI�$QLPDO�6FLHQFH����������������
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