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)25�&216758&7,21�&203$1,(6

0��5$9$16+$'1,$�� +��5$-$,(��$1'�+��5��$%%$6,$1�

���&RQVWUXFWLRQ�(QJ��	�0JPW��$PLUNDELU�8QLYHUVLW\�RI�7HFK��7HKUDQ��,��5��RI�,UDQ�
�'HSW��RI�&LYLO�(QJ���$PLUNDELU�8QLYHUVLW\�RI�7HFK��+DIH]�$YHQXH��7HKUDQ��,��5��RI�,UDQ�(PDLO��UDMDLHK#DXW�DF�LU�

�$EVWUDFW±� %LGGLQJ� LV� D� VWUDWHJLF� GHFLVLRQ� WKDW� KHOSV� FRQWUDFWRU� ILUPV� WR� VXUYLYH�� 7UDGLWLRQDOO\��
ELGGLQJ� EHKDYLRUV� DUH� KLJKO\� XQVWUXFWXUHG� LQ� FRQVWUXFWLRQ� FRPSDQLHV�� 7KLV� SDSHU� GLVFXVVHV� WKH�
LVVXHV�LQYROYHG�LQ�HYDOXDWLQJ�D�WHQGHU�WR�DVVLVW�WKH�PDQDJHUV�RI�D�ILUP�LQ�PDNLQJ�UHOLDEOH�DQG�VRXQG�
GHFLVLRQV��7KH�HPSKDVLV�RI� WKH�ZRUN� LV�RQ�GHYHORSLQJ�D� ORJLFDO�GHFLVLRQ�PDNLQJ� IUDPHZRUN�WKDW�
FRYHUV�RUJDQL]DWLRQDO��HQYLURQPHQWDO��ULVN\�DQG�ILQDQFLDO�FRQVLGHUDWLRQV��

7KH�PRGHO� WDNHV� DGYDQWDJH�RI�ZHOO�NQRZQ�GHFLVLRQ�PDNLQJ�PHWKRGV� VXFK�DV� WKH� DQDO\WLFDO�
KLHUDUFK\�SURFHVV� DQG� WKH� VLPSOH� DGGLWLYH�ZHLJKWLQJ��7KH�PRGHO¶V� LQSXW�ZRXOG�EH� WKH� OLQJXLVWLF�
GHVFULSWLRQ�RI�HDFK�SURMHFW¶V�YDOXH�ZLWK�UHVSHFW�WR�WKH�GHFLVLRQ�FULWHULD��DQG�WKH�RXWSXW�ZRXOG�EH�WKH�
YDOXH� RI� HDFK� SURMHFW� SURSRVHG� WR� GHFLVLRQ� PDNHUV� FRQVLGHULQJ� LWV� FRUUHODWLRQ� ZLWK� H[LVWLQJ�
SURMHFWV�� %\� PHDQV� RI� D� FDVH� VWXG\�� WKH� PRGHO� KDV� EHHQ� LPSOHPHQWHG�� 7KH� SURSRVHG� GHFLVLRQ�
PDNLQJ�PRGHO� LV� IRXQG�WR�\LHOG�VXEVWDQWLDOO\� LPSURYHG�VROXWLRQV�ZKHQ� ODUJH�VL]H�FRQWUDFWRUV�DUH�
FRQFHUQHG�������������.H\ZRUGV±�%LG�QR�ELG��FRUUHODWLRQ��IUDPHZRUN��FRQWUDFWRU�ILUP���

���,1752'8&7,21��
,Q�JHQHUDO��SURMHFWV�DUH�DZDUGHG�WR�FRQWUDFWRUV�YLD�WHQGHUV��7KH�SUHSDUDWLRQ�RI�D�ELGGLQJ�SDFNDJH�LV�WLPH�
FRQVXPLQJ�DQG�FRVWO\��&RQWUDFWRUV�SD\�DWWHQWLRQ�WR�WKH�EHQHILWV�RI�ELGGLQJ�YHUVXV�WKH�KXPDQ�UHVRXUFHV�DQG�
WKH�ELGGLQJ�FRVWV�VXFK�DV�WKH�GRFXPHQWV�SULFHV�DQG�WKH�UHTXLUHG�ERQGV��7KXV��LW�LV�LPSRUWDQW�WR�GHYHORS�D�
ELGGLQJ�VWUDWHJ\�IUDPHZRUN�IRU�FRQVWUXFWLRQ�FRPSDQLHV���

7KH�ELGGLQJ�SURFHVV�LQYROYHV�ELG�QR�ELG�DQG�ELG�SULFH��RU�PDUN�XS��GHFLVLRQV��%LG�QR�ELG�GHFLVLRQ�LV�
DVVRFLDWHG�ZLWK�XQFHUWDLQW\�DQG�FRPSOH[LW\�EHFDXVH�RI�VXEMHFWLYH�FRQVLGHUDWLRQV�VXFK�DV�WKH�QDWXUH�RI�WKH�
SURMHFW�� 6LQFH� WKH� FRQWUDFWRUV� ELGGLQJ�EHKDYLRUV� DUH� LQIOXHQFHG�E\�QXPHURXV� IDFWRUV� UHODWHG� WR� ERWK� WKH�
VSHFLILF�IHDWXUHV�RI�WKH�SURMHFW�DQG�G\QDPLFDOO\�FKDQJHG�VLWXDWLRQV��ELGGLQJ�GHFLVLRQ�SUREOHPV�DUH�KLJKO\�
XQVWUXFWXUHG��7\SLFDOO\��FRQWUDFWRUV�PDNH�WKHVH�GHFLVLRQV�EDVHG�RQ�WKHLU�FRPPRQ�VHQVH�RU�SULPDU\�UXOHV�RI�
WKXPE�� 7KLV� PD\� RU� PD\� QRW� OHDG� WR� VXE�RSWLPDO� GHFLVLRQV�� 7KLV� LV� ZK\� PDQ\� UHVHDUFKHUV� KDYH� EHHQ�
LQYROYHG�LQ�GHYHORSLQJ�ELGGLQJ�VWUDWHJ\�PRGHOV��

0RVHOKL�KDV�FDWHJRUL]HG�ELGGLQJ�VWUDWHJ\�PRGHOV�LQWR�WKUHH�FDWHJRULHV�����PRGHOV�EDVHG�RQ�SUREDELOLW\�
WKHRU\�ZKLFK�UHTXLUHV�TXDQWLWDWLYH�GDWD�����PRGHOV�EDVHG�RQ�GHFLVLRQ�DQDO\VLV�ZKLFK�DUH�EDVHG�RQ�GHFLVLRQ�
PDNLQJ�PRGHOV��DQG����PRGHOV�EDVHG�RQ�NQRZOHGJH�EDVHG�H[SHUW�V\VWHPV�>�@��

7KLV� SDSHU� LQWHQGV� WR� DSSO\� WKH� GHFLVLRQ� DQDO\VLV� DSSURDFK�� 'HFLVLRQ� PDNLQJ� PHWKRGRORJLHV� KDYH�
EHHQ� FDWHJRUL]HG� LQWR� PXOWL� DWWULEXWH� GHFLVLRQ� PDNLQJ� �0$'0�� DQG� PXOWL� REMHFWLYH� GHFLVLRQ� PDNLQJ�
�02'0���%HFDXVH�RI� WKH� FKDUDFWHULVWLFV� RI� WKH� SUREOHP��0$'0�DSSURDFK� LV� FRQFHUQHG� LQ� WKH� FXUUHQW�
5HFHLYHG�E\�WKH�HGLWRUV�0DUFK����������$FFHSWHG�2FWREHU�����������
&RUUHVSRQGLQJ�DXWKRU�
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��
UHVHDUFK��0$'0�UHIHUV�WR�PDNLQJ�D�VHOHFWLRQ�DPRQJ�VRPH�FRXUVHV�RI�DFWLRQ�LQ�WKH�SUHVHQFH�RI�PXOWLSOH�
DQG�XVXDOO\�FRQIOLFWLQJ�DWWULEXWHV�>�@��

0RVW� RI� WKH� SUHYLRXV� DXWKRUV� IRFXVHG� RQ� FULVS� 0$'0� PHWKRGRORJLHV�� EXW� ELG�QR�ELG� GHFLVLRQV�
UHTXLUH� DSSO\LQJ�YDJXH�DQG� LQFRPSOHWH� LQIRUPDWLRQ��7KH�FRQYHQWLRQDO�PHWKRGV� IRU�ELG�QR�ELG�GHFLVLRQV�
DUH�LQDGHTXDWH�IRU�GHDOLQJ�ZLWK�WKH�LPSUHFLVH�RU�YDJXH�QDWXUH�RI�OLQJXLVWLF�DVVHVVPHQW��%LG�QR�ELG�GHFLVLRQ�
PDNLQJ� FRQWDLQV� D� PL[WXUH� RI� IX]]\� DQG� FULVS� GDWD�� 7R� RYHUFRPH� WKLV� GLIILFXOW\�� IX]]\� PXOWL�FULWHULD�
GHFLVLRQ�PDNLQJ� PHWKRGV� DUH� XVHG� LQ� WKH� IUDPHZRUN�� 7KH� DLP� RI� WKLV� VWXG\� LV� WR� XVH� IX]]\� DQDO\WLF�
KLHUDUFK\��VLPSOH�DGGLWLYH�ZHLJKWLQJ��DQG�KHXULVWLF�LGHDV�LQ�D�ORJLFDO�RUGHU��

7KH�PDLQ�FRQFHUQV�RI�WKLV�SDSHU�DUH��
��� 7R� IDFLOLWDWH� GHFLVLRQ� PDNLQJ� IRU� FRQWUDFWRU� ILUPV� E\� SURSRVLQJ� D� PXOWL�VWDJH� SUDFWLFDO� FRQFHSWXDO�

PRGHO��
��� 7R� LGHQWLI\�� FDWHJRUL]H� DQG� GHWHUPLQH� FULWLFDO� ELG�QR�ELG� IDFWRUV�� SDUWLFXODUO\� EDVHG� RQ� ,UDQLDQ�

FRQWUDFWRUV¶�LQWHUHVWV��
��� 7R� DGRSW� DQ� LQWHJUDWLRQ� RI� IX]]\� VHW� WKHRU\� DSSURDFK� DQG� PXOWL�FULWHULD� GHFLVLRQ� PDNLQJ� WR� PDNH�

ELG�QR�ELG�GHFLVLRQV��
��� 7R�WDNH�FDUH�RI�QHZ�SURMHFWV�FRUUHODWLRQ�ZLWK�OLYLQJ�SURMHFWV�RI�WKH�FRPSDQ\�LQ�GHFLVLRQ�PDNLQJ�DV�D�

VHSDUDWH�FDWHJRU\�RI�FULWHULD��
��� 7R�SUHVHQW�D�PXOWL�VWDJH�ELG�QR�ELG�GHFLVLRQ�PDNLQJ�SURFHVV��
�

�� /,7(5$785(�6859(<��
$KPDG�DQG�0LQNDUDK��6KDVK�DQG�$EGXO�KDGL��+HJD]\�DQG�0RVHOKL��DQG�7LQJ�DQG�0LOOV�ZHUH�VRPH�RI�WKH�
ELG�QR�ELG�GHFLVLRQ�PDNLQJ�FRQWULEXWRUV�SULRU�WR������>���@��7KLV�SDSHU�LV�IRFXVHG�RQ�JLYLQJ�VWDWH�RI�WKH�
DUW�PDLQ�H[LVWLQJ�PRGHOV��SDUWLFXODUO\�UHJDUGLQJ�WKH�PRGHOV�DQG�NH\�IDFWRUV�FRQFHUQHG���

'R]]L� HW� DO�� SUHVHQWHG� ��� IDFWRUV� LQ� HQYLURQPHQWDO�� FRPSDQ\�� DQG� SURMHFW� FDWHJRULHV� IRU� PDUN�XS�
GHFLVLRQV� >�@�� 6KDVK� KDV� DWWHQGHG� VXEFRQWUDFWRUV� ELGGLQJ� SUDFWLFHV� LQFOXGLQJ� WKH� LQYLWDWLRQ� WR� ELG�� ELG�
VXEPLVVLRQ�� SUH� DQG� SRVW�ELG� QHJRWLDWLRQV� >�@�� 2WKHU� UHVHDUFKHUV� KDYH� VXUYH\HG� ELGGLQJ� SUDFWLFHV� RI�
&DQDGLDQ�FRQVWUXFWLRQ�FRQWUDFWRUV��)DFWRUV� LQIOXHQFLQJ�ELGGLQJ�GHFLVLRQV�DQG�WKH�SUREDELOLW\�RI�ZLQQLQJ�
ZHUH�UDQNHG��DQG����FDWHJRULHV�RI�IDFWRUV�LQIOXHQFLQJ�WKH�IX]]\�ELGGLQJ�PDUJLQ�VL]H�GHWHUPLQDWLRQ�PRGHO�
ZHUH�LGHQWLILHG�>�@��

��� IDFWRUV� WKDW� FKDUDFWHUL]H� WKH� ELGGLQJ� GHFLVLRQV� ZHUH� LGHQWLILHG� DQG� UDQNHG� DFFRUGLQJ� WR� WKHLU�
LPSRUWDQFH�WR�FRQWUDFWRUV�RSHUDWLQJ�LQ�6\ULD��$�VLPSOH�SDUDPHWULF�VROXWLRQ�IRU�WKH�µELG�QR�ELG¶�GHFLVLRQ�LV�
UHSRUWHG�LQ�WKLV�SDSHU�>��@��

:RQJ� HW� DO�� DSSOLHV� )X]]\� 6WRFKDVWLF�'RPLQDQFH� �)6'�� DV� D� QHZ� WRRO� IRU�PXOWL�DWWULEXWH� GHFLVLRQ�
PDNLQJ�IRU�SURMHFW�VHOHFWLRQ�>��@��&KXD�DQG�/L�FROOHFWHG�D�OLVW�RI�GHWHUPLQLQJ�IDFWRUV�IURP�WKH�UHVXOWV�RI�
SDVW� UHVHDUFKHV�DQG�RSLQLRQV�RI�VL[�H[SHULHQFHG�SUDFWLWLRQHUV� LQ�FRPSHWLWLYH�ELGGLQJ��DQG�WKHQ�SURSRVHG�
WKHLU�$+3�DSSURDFK�EDVHG�RQ�D�PRGHO�XVLQJ����IDFWRUV�LQ�KLHUDUFKLFDO�RUGHU�>��@��

'XODLPL� DQG�6KDQ� KDYH� VKRZQ� WKDW� WKH� VL]H� RI� WKH� FRQWUDFWRU�ZRXOG� KDYH� D� VLJQLILFDQW� EHDULQJ� RQ�
IDFWRUV� WKDW�ZRXOG� LQIOXHQFH� WKH� ELG�PDUN�XS� GHFLVLRQ�� )RUW\� IDFWRUV�ZHUH� LGHQWLILHG� DQG� D� VXUYH\�ZDV�
FRQGXFWHG�LQ�6LQJDSRUH��7KH�IDFWRUV�ZHUH�FDWHJRUL]HG�LQ�SURMHFW�FKDUDFWHULVWLFV��FRPSDQ\�FKDUDFWHULVWLFV��
ELGGLQJ�VLWXDWLRQ��HFRQRPLF�HQYLURQPHQW��DQG�SURMHFW�GRFXPHQWDWLRQ�>��@��

$ PHWKRG�IRU�ELG�QR�ELG�GHFLVLRQ�PDNLQJ�XVLQJ�IX]]\�OLQJXLVWLF�KDV�EHHQ�GHYLVHG�E\�/LQ�DQG�&KHQ��,Q�
WKLV�DSSURDFK��D�QDWXUDO�IUDPHZRUN�IRU�UHSUHVHQWDWLRQ�DQG�PDQLSXODWLRQ�LQ�D�VLWXDWLRQ�ZLWK�LQFRPSOHWH�GDWD�
DQG� YDJXH� HQYLURQPHQWV� LV� FRQVWLWXWHG�� 0DQDJHUV� DVVHVV� FULWHULD� XVLQJ� D� VHW� RI� OLQJXLVWLF� WHUPV�� 7HUP�
YDOXHV�DUH�WKHQ�DSSUR[LPDWHG�E\�WKHLU�PHPEHUVKLS�IXQFWLRQV��DQG�E\�XVLQJ�IX]]\�ORJLF�DULWKPHWLF�>������@��
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)HEUXDU\������������������������������������������������,-67��7UDQVDFWLRQV�RI�&LYLO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ��9ROXPH�����1XPEHU�&��

��
(JHPHQ�DQG�0RKDPHG�PDGH�HIIRUWV�WR�XQFRYHU�NH\�IDFWRUV�LQIOXHQFLQJ�ELG�QR�ELG�DQG�PDUN�XS�VL]H�

LQ�1RUWKHUQ�&\SUXV�DQG�7XUNLVK�FRQVWUXFWLRQ�PDUNHWV�>��@��
8VLQJ� IX]]\� VHW� WKHRU\� LQ� WKH�0$'0� SUREOHP� ZDV� ILUVW� GRQH� LQ� ������ )X]]\�0XOWLSOH�$WWULEXWH�

'HFLVLRQ� 0DNLQJ� �)0$'0�� FDQ� FRYHU� WKH� XQFHUWDLQW\� DQG� YDJXH� QDWXUH� RI� FRQVWUXFWLRQ� SUREOHPV�
SURSHUO\��8VLQJ�)0$'0�KDV�UHFHQWO\�EHFRPH�PRUH�FRPPRQ�LQ�FRQVWUXFWLRQ�LQGXVWU\�UHVHDUFKHV��=LDUD�HW�
DO��XVHG�IX]]\�$+3�IRU�PRGHOLQJ�D�V\VWHP�WKDW�LPSOHPHQWHG�LQIUDVWUXFWXUH�SULRULW\�SURMHFWV�>��@��+XDQJ�HW�
DO��XWLOL]HG�IX]]\�$+3�IRU�VHOHFWLRQ�RI�5	'�SURMHFWV�>��@��=KDQJ�HW�DO��XVHG�IX]]\�$+3�PHWKRG�IRU�ULVN�
DVVHVVPHQW�RI�MRLQW�YHQWXUH�FRQVWUXFWLRQ�SURMHFWV�LQ�&KLQD�>��@��2WKHU�UHVHDUFKHUV�OLNH�&KDR�HW�DO���&DUU�HW�
DO���DQG�+DQ�DQG�'LNHPDQ�XVHG�IX]]\�VHW�WKHRU\�LQ�WKHLU�UHVHDUFKHV�>�����@��'HVSLWH�WKH�PDMRU�DGYDQWDJHV�
RI�IX]]\�VHW�WKHRU\�DQG�0$'0�PHWKRGV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��WKHUH�DUH�IHZ�UHVHDUFKHV�LQ�WKH�DUHD��
HVSHFLDOO\� UHJDUGLQJ� WKH� ELG�QR�ELG� SUREOHP�� 7KH� DXWKRUV� DWWHPSWHG� WR� RYHUFRPH� WKH� GHILFLHQFLHV� RI�
SUHYLRXV�PRGHOV�E\�SURSRVLQJ�D�ORFDOL]HG�FRQFHSWXDO�PRGHO��
�

�� 352326('�%,'�12�%,'�'(&,6,21�0$.,1*�)5$0(:25.��
7KH�³GHFLVLRQ� WKHRU\´� DSSURDFK� VXJJHVWV� FHUWDLQ� IDFWRUV� LQ� WHUPV�RI�ZKLFK� D�SURMHFW� SURSRVDO�PLJKW� EH�
HYDOXDWHG�� DQG�GHULYHV� D� VFRULQJ�PRGHO�ZKHUHE\�D� UDWLQJ�RQ�DQ�HPSLULFDO� VFDOH� LV�PDGH� IRU� HDFK� IDFWRU�
FRQVLGHUHG��DQG�WKHVH�UDWLQJV�DUH�FRPELQHG�HLWKHU�E\�PXOWLSOLFDWLRQ�RU�DV�D�ZHLJKWHG�VXP��RU�DFFRUGLQJ�WR�
KHXULVWLF� UXOHV� WR� GHULYH� D�QXPHULFDO� VFRUH� IRU� HDFK�SURMHFW�� 6R� WKH� VHOHFWHG�SURMHFWV� DUH� WKRVH�ZLWK� WKH�
KLJKHVW�VFRUHV��WKH�QXPEHU�RI�SURMHFWV�VHOHFWHG�IRU�ELGGLQJ�EHLQJ�GHWHUPLQHG�E\�WKH�FRQVWUDLQW�RI�WKH�WRWDO�
DYDLODEOH�UHVRXUFHV��

7KLV�UHVHDUFK�SURSRVHV�D�PXOWL�VWDJH�ELG�QR�ELG�GHFLVLRQ�PDNLQJ�SURFHVV���
6WHS����,GHQWLI\�WKH�GHFLVLRQ�PDNLQJ�FULWHULD�
)RU� WKH�FXUUHQW� VWXG\�� D� FRPSUHKHQVLYH� VXUYH\�RI� WKH� IDFWRUV� LQIOXHQFLQJ� WKH�ELGGLQJ�GHFLVLRQ�KDV�EHHQ�
GRQH�E\�WKH�DXWKRUV�DQG�WKH�UHVXOW�ZDV�D�OLVW�RI�����IDFWRUV�H[WUDFWHG�IURP�SUHYLRXV�DFDGHPLF�ZRUNV��DOVR��
WKH�RSLQLRQV�RI�H[SHUWV�ZLWK�DQ�LQWHUYLHZLQJ�DSSURDFK�ZHUH�FRQVLGHUHG�����
6WHS����6FUHHQ�WKH�FULWHULD�DQG�GHFRPSRVH�WKH�SUREOHP�WR�KLHUDUFKLFDO�RUGHU�
,Q�RUGHU�WR�DYRLG�RYHUODSV�DQG�FRYHU�DOO�WKH�LVVXHV�����IDFWRUV�KDYH�EHHQ�VHOHFWHG�WKURXJK�WKH�SULPDU\�����
IDFWRUV�E\�GLVFXVVLRQV�RI���H[SHUWV�LQ�WKH�ELGGLQJ�DUHD��7KH�GHFLVLRQV�ZHUH�PDGH�RQ�FRQVHQVXV���

0LOOHU� WKHRU\� VD\V� WKDW� VHYHQ� SOXV� RU�PLQXV� WZR� UHSUHVHQWV� WKH� JUHDWHVW� DPRXQW� RI� LQIRUPDWLRQ� DQ�
REVHUYHU�FDQ�JLYH�DERXW�DQ�REMHFW�RQ�WKH�EDVLV�RI�DQ�DEVROXWH�MXGJPHQW�>��@��7KHUHIRUH��WKH�H[SHUWV�ZHUH�
DVNHG�WR�GHFRPSRVH�WKH�IDFWRUV�LQWR������RU���FOXVWHUV��7KHLU�HQGHDYRUV�HQGHG�LQ���FDWHJRULHV�RI�FULWHULD�
FRQVLVWLQJ�RI����VXE�FULWHULD��ZKLFK�LV�VKRZQ�LQ�7DEOH�����
6WHS����3DLU�ZLVH�FRPSDULVRQ�RI�GHFLVLRQ�FULWHULD��
7KH�DQDO\WLF�KLHUDUFK\�SURFHVV� �$+3�� LV�RQH�RI� WKH�PRVW�ZLGHO\�XVHG�PXOWLSOH�FULWHULD�GHFLVLRQ�PDNLQJ�
DSSURDFKHV��$+3�KDV�EHHQ�XVHG�LQ�FLYLO�HQJLQHHULQJ�E\�PDQ\�UHVHDUFKHUV�VXFK�DV�0XVWDID�DQG�$O�%DKDU��
6KHQ�HW�DO���$OKD]PL�DQG�0F&DIIHU��&DUORV�DQG�&RVWD��DQG�=LDUD�HW�DO���DQG�+XDQJ�HW�DO��>�����������DQG�
��@��7KLV�SDSHU�DSSOLHV� WKH�SDLU�ZLVH�FRPSDULVRQ�IRU�ZHLJKWLQJ�HDFK�GHFLVLRQ�PDNLQJ�FULWHULRQ�LQ�VWHS���
DQG�VWHS���� �
6WHS����&RQVLVWHQF\�DQDO\VLV�DQG�ILQDOL]LQJ�HDFK�FULWHULRQ¶V�ZHLJKW�
2QH�RI� WKH�PDMRU� FDSDELOLWLHV� RI�$+3� LV� WKDW� LW� FDQ�PHDVXUH� WKH�FRQVLVWHQF\�RI� D�GHFLVLRQ�PDNHU� >��@��
&RQVLVWHQF\� ,QGH[� �&�,��� DQG� &RQVLVWHQF\� 5DWLR� �&�5��� DUH� WZR� LQGLFHV� FRPPRQO\� XVHG� WR� YHULI\� WKH�
FRQVLVWHQF\� RI� SDLU�ZLVH� FRPSDULVRQV�� 7KH� &�,�� LV� WKH� YDULDQFH� LQ� HUURUV� RFFXUULQJ� LQ� SDLU�ZLVH�
FRPSDULVRQV� DQG� LV� FRPSXWHG� DFFRUGLQJ� WR� (T�� ����� 7KH� &�5�� LV� WKH� UDWLR� RI� &�,�� DQG� WKH� UDQGRP�

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

0��5DYDQVKDGQLD�HW�DO���

,-67��7UDQVDFWLRQV�RI�&LYLO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ��9ROXPH�����1XPEHU�&��������������������������������������������)HEUXDU\������

��
FRQVLVWHQF\� LQGH[� �5�,��� REWDLQHG� E\� (T�� ����� 7KH� 5�,�� UHSUHVHQWV� WKH� DYHUDJH� FRQVLVWHQF\� LQGH[� RYHU�
QXPHURXV� UDQGRP� HQWULHV� RI� WKH� VDPH� RUGHU� UHFLSURFDO�PDWULFHV�� ,I� &�5������ WKH� HVWLPDWH� LV� DFFHSWHG��
RWKHUZLVH��D�QHZ�FRPSDULVRQ�PDWUL[�LV�VROLFLWHG�XQWLO�&�5������6DDW\����������

��� PD[

�
� Q
Q,& O ����

�
��
���� ,5
,&5&  ����

�
,Q�WKLV�VWHS��WKH�ZHLJKWV�DUH�DVVHVVHG�IURP�WKH�FRQVLVWHQF\�DQDO\VLV�SRLQW�RI�YLHZ��)LQDO�LQFRQVLVWHQF\�

LV�HTXDO�WR�������ZKLFK�LV�OHVV�WKDQ�������7KHUHIRUH��WKH�ZHLJKWV�DUH�DFFHSWDEOH���7DEOH����%LG�QR�ELG�FULWHULD�KLHUDUFK\�� UHIHUHQFH�6XEFULWHULD�&ULWHULD�
&RPSDQ\�ZRUNORDG�DQG�QHHG�IRU�ZRUN�

3URMHFW�SUHVWLJH��SXEOLF�H[SRVXUH�DQG�LWV�VWUDWHJLF�ILWQHVV�WR�SROLF\�
3URMHFW�FOLHQW��VXSHUYLVRU��DQG�RWKHU�VWDNHKROGHUV�FKDUDFWHULVWLFV�
&RPSHWLWRUV
�DSSURDFK�DQG�WKH�SUREDELOLW\�RI�ZLQQLQJ�WKH�ELG�

x (JHPHQ�	�0RKDPHG�������x &KXD�DQG�/L������x &KXD�HW�DO�������x 3DXO�DQG�&DUU�������x $OVXJDLU�������x 6KDVK�DQG�$EGXOBKDQGL�������
$YDLODELOLW\�RI�WLPH�DQG�KXPDQ�UHVRXUFH�IRU�WHQGHULQJ�

2UJDQL]DWLRQDO�FRQVLGHUDWLRQ�LQ�ELGGLQJ�

3URMHFW�FRPSOH[LW\�DQG�FRPSDQ\¶V�IDPLOLDULW\�ZLWK�WKLV�NLQG�RI�ZRUN�
'XUDWLRQ�RI�WKH�SURMHFW�DQG�LWV�VFKHGXOH�IHDVLELOLW\�
6LWH�FRQGLWLRQV��$FFHVVLELOLW\�DQG�6SDFH�IRU�:RUN��

7KH�DYDLODELOLW\�RI�WKH�QHHGHG�PDWHULDO��HTXLSPHQW��VXE�FRQWUDFWRUV�DQG�VXSSOLHUV�

x (JHPHQ�	�0RKDPHG�������x )D\HN������x &DJQR�HW�DO�������x &KXD�DQG�/L������x 0RVHOKL�HW�DO�������x $OVXJDLU�������x 6KDVK�DQG�$EGXOBKDQGL�������
&RQVWUXFWDELOLW\�RI�WKH�ZRUN�PHWKRG�DQG�WHFKQLFDO�GRFXPHQWV�

3URMHFW�FKDUDFWHULVWLFV�

+DYLQJ�QR�UHVRXUFH�SULFH�IOXFWXDWLRQ�DQG�JHQHUDO�LQIODWLRQ�HIIHFWV�
'LVEXUVLQJ�SD\PHQW�ZLWKRXW�GHOD\V�

6XLWDEOH�FOLPDWH�DQG�ZHDWKHU�DQG�JHRJUDSKLFDO�FRQGLWLRQV�
6WDEOLQJ�ODZV��VWDQGDUGV��DQG�UHTXLUHPHQWV�

x +DQ�	�'LNHPDQ�������x (JHPHQ�	�0RKDPHG�������x &KXD�DQG�/L������x 'LNHPDQ�HW�DO�������x $O�6DOPDQ�������x .ZDN�DQG�/DSODFH�������x =KDQJ�DQG�=RX�������

/DFN�RI�SUREDEOH�FODLPV�DQG�WKHLU�HIIHFWV�
5LVN�

([SHFWHG�EHQHILW�ORVV�DQG�LWV�UDWH�RI�UHWXUQ�
3URMHFW�FDVK�IORZ�DQG�SD\PHQW�FRQGLWLRQV�

7HQGHULQJ�ERQG�VL]H��ELGGLQJ�GRFXPHQW�SULFH�
&OLHQW¶V�ILQDQFLDO�FDSDELOLW\�DQG�LWV�SD\PHQW�SROLF\�

x (JHPHQ�	�0RKDPHG�������x &DJQR�HW�DO�������x &KXD�DQG�/L������x &KXD�HW�DO�������x 0RVHOKL�HW�DO�������x $OVXJDLU�������
7KH�YDOXH�RI�SURMHFW�DGYDQFHG�SD\PHQW�DQG�LWV�PD[LPXP�UHTXLUHG�FDVK�

)LQDQFLDO�FRQVLGHUDWLRQV�

3URMHFW�GLVWDQFH�IURP�H[LVWLQJ�SURMHFWV�DQG�IDFLOLWLHV�RI�WKH�FRPSDQ\�
7KH�VLPLODULW\�RI�WKH�SURMHFW�W\SH�DQG�VL]H�WR�RWKHU�FRPSDQ\�SURMHFWV�
3URMHFW�UHVRXUFH�VLPLODULW\�DQG�LWV�LQIOXHQFH�RQ�H[LVWLQJ�SURMHFWV�SHUIRUPDQFH�
7KH�VLPLODULW\�RI�FOLHQW�RU�VXSHUYLVRU�WR�WKH�H[LVWLQJ�SURMHFWV�

x (JHPHQ�	�0RKDPHG�������x &KXD�DQG�/L������x 9HUDJDUD�������
3URMHFW�FDVK�IORZ�LQWHUUHODWLRQ�ZLWK�H[LVWLQJ�SURMHFWV�

3URMHFWV�6\QHUJ\��FRUUHODWLRQ�DQG�3RUWIROLR�HIIHFWV�
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��
6WHS����'HILQH�IX]]\�PHPEHUVKLS�IXQFWLRQV�IRU�OLQJXLVWLF�YDULDEOHV�
7KHUH�DUH�VHYHUDO�ZD\V� IRU�GHULYLQJ�0HPEHUVKLS�)XQFWLRQV��0)V�� OLNH�H[SHULPHQWDO�GDWD��SHUFHSWLRQ�RI�
OLQJXLVWLF�WHUPV�DQG�WKH�VLPXODWLRQ�RI�UHDOLW\��,Q�WKLV�SDSHU��WULDQJXODU�0)V�IRU�UHSUHVHQWLQJ�OLQJXLVWLF�WHUPV�
ZHUH�XVHG��7DEOH���VKRZV�WKH�WULDQJXODU�PHPEHUVKLS�IXQFWLRQV�UHSUHVHQWLQJ�OLQJXLVWLF�WHUPV���7DEOH����&RUUHVSRQGLQJ�IX]]\�0)V�WR�OLQJXLVWLF�WHUPV��

/LQJXLVWLF�WHUPV� 7ULDQJXODU�)X]]\�0)�
9HU\�+LJK��9+�� ����������������

+LJK��+�� ���������������
0HGLXP��0�� ����������������
/RZ��/�� ��������������

9HU\�/RZ��9/�� ��������������
6WHS����'HWHUPLQH�IX]]\�VLPSOH�DGGLWLYH�ZHLJKWLQJ��)6$:��XWLOLW\�IXQFWLRQ�
,Q� )X]]\� 6$:� �)6$:��� WKH� YDOXHV� RI� HDFK� DOWHUQDWLYH� UHJDUGLQJ� HDFK� DWWULEXWH� FDQ� EH� H[SUHVVHG� LQ�
OLQJXLVWLF� WHUPV� �(T�� ������+HUH�� IX]]\� DULWKPHWLF� LV� DSSOLHG� IRU� FRPSXWDWLRQ�� 7KH� WUDGH�RIIV� DPRQJ� DOO�
DWWULEXWHV�DUH�FRPSHQVDWRU\��7KLV�PHDQV�WKDW�WKH�HVWLPDWLRQ�RI�HDFK�DWWULEXWH�LV�WRWDOO\�LQGHSHQGHQW�RQ�WKH�
RWKHUV�DQG�WKLV�GRHV�JXDUDQWHH�WKH�ILQDO�VFRUH�WR�EH�PRUH�UHOLDEOH��7KH�DSSOLFDWLRQ�RI�IX]]\�VHWV�DOORZV�WKH�
0$'0� PHWKRG� WR� EH� IOH[LEOH� LQ� DFFRUGDQFH� ZLWK� YDJXH� LQIRUPDWLRQ�� 7KH� UHVHDUFK� GHYHORSV� D� IX]]\�
0$'0�IRUPXODWLRQ�IRU�HYHU\�SURMHFW�VFRULQJ�� �

¦
 

 Q

L
LMLUZ8

�

����
�

:KHUH� LZ LV�WKH�ZHLJKW�RI�DWWULEXWH� L DQG� LMU LV�WKH�UDWH�RI�DOWHUQDWLYH� M WK�ZLWK�UHVSHFW�WR�DWWULEXWH� L WK���6WHS����&RQVLGHU�WKH�FKDUDFWHULVWLFV�RI�QHZ�DQG�FXUUHQW�SURMHFWV��
3RWHQWLDO�SURMHFWV�DQG�DOVR�OLYLQJ�RQHV�ZRXOG�EH�LGHQWLILHG��DQG�WKHLU�FKDUDFWHULVWLFV�ZRXOG�EH�HYDOXDWHG�LQ�
WKLV�VWHS�� �6WHS����'HFLVLRQ�PDNHUV�HVWLPDWH�RI�WKH�FULWHULD�
3RWHQWLDO� XVHUV� LQFOXGH� PDQDJHUV� ZKR� KDYH� WKH� DXWKRULW\� WR� PDNH� D� GHFLVLRQ�� WKH� WHFKQLFLDQV�� DQG� NH\�
ELGGLQJ� VWDII� RI� WKH� FRPSDQ\� ZKR� FDQ� LQIOXHQFH�WKH� VWUDWHJ\� RI� WKH� FRPSDQ\� FDQ� PDNH� WKH� DSSURSULDWH�
HVWLPDWHV�RI�SURMHFWV�LQ�WKH�OLQJXLVWLF�WHUPV�GHILQHG��7KLV�UHSUHVHQWV�WKH�SURMHFW�YDOXH�UHJDUGLQJ�HDFK�VXE�
FULWHULRQ�� �6WHS����)X]]\�UHSUHVHQWDWLRQ�RI�WKH�GHFLVLRQ�PDNHUV¶�HVWLPDWLRQ�
7KLV� UHVHDUFK� GHILQHV� ILYH� OLQJXLVWLF� WHUPV� ³9HU\�+LJK´�� ´+LJK´�� ³0HGLXP´�� ³/RZ´�� ³9HU\� /RZ´� WKDW�
VKRXOG� EH� WUDQVIHUUHG� WR�PDWKHPDWLFDO� ODQJXDJH� LQ�0HPEHUVKLS� )XQFWLRQ� �0)�� VKDSH�� /LQJXLVWLF� WHUPV�
ZLOO�EH�IX]]LILHG�E\�WKH�IX]]\�QXPEHUV�GHILQHG�LQ�VWHS�����7DEOH�����6WHS�����,PSRUWLQJ�WKH�ZHLJKWV��DQG�HVWLPDWHV�RI�SURMHFWV�WR�WKH�VRIWZDUH�
7R�LPSOHPHQW�WKH�PRGHO�D�VRIWZDUH�SURJUDP�ZDV�GHYHORSHG��7KH�ZHLJKWV�RI�HDFK�FULWHULRQ�DQG�WKH�YDOXH�
RI�HDFK�DOWHUQDWLYH�ZRXOG�EH�LQVHUWHG�LQ�WKH�JUDSKLFDO�XVHU�LQWHUIDFH��$IWHU�UXQQLQJ�WKH�SURJUDP��D�IX]]\�
PHPEHUVKLS�IXQFWLRQ�RI�WKH�ILQDO�VFRUH�RI�HDFK�SURMHFW�ZRXOG�EH�VKRZQ����6WHS�����(YDOXDWLQJ�DQG�UDQNLQJ�WKH�SURMHFWV��
7KLV�SDSHU� XVHV� D� GHIX]]LI\LQJ� DSSURDFK� WR� GHWHUPLQH� HYHU\� SURMHFW¶V� VFRUH��$�FULVS� QXPEHU� LV� GHILQHG�
ZKLFK� LV� QDPHG�'HIX]]LILHG� ,QGH[� RI� &RPSHWHQFH� �',&���',&� LV� D� QRUPDOL]HG� VFRUH� RXW� RI� ����� 7KLV�
LQGH[�LV�FDOFXODWHG�DXWRPDWLFDOO\�E\�WKH�SURJUDP�DQG�EDVHG�RQ�IX]]\�DULWKPHWLF�DSSURDFKHV���
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���
6WHS�����6HOHFW�DSSURSULDWH�SURMHFWV�IRU�ELGGLQJ�
%DVHG�RQ�WKH�DSSURDFK�PHQWLRQHG�LQ�VWHS�����WKH�SURMHFWV�DUH�UDQNHG��DQG�WKH�EHVW�VHOHFWHG�IRU�ELGGLQJ��,Q�
WKLV�VWHS��DQ�DSSURSULDWH�FDQGLGDWH�SURMHFW�ZLOO�EH�VHOHFWHG��7KHQ�ELG�GRFXPHQWV�ZRXOG�EH�SUHSDUHG�DQG�WKH�
PDUN�XS�GHFLVLRQ�DQG�IXUWKHU�ELGGLQJ�RSHUDWLRQ�ZLOO�EH�GRQH���� �� &$6(�678'<�
,Q�WKLV�VHFWLRQ��D�ELG�QR�ELG�HYDOXDWLRQ�IRU�DQ�LQWHUQDWLRQDO�ODUJH�VL]H�,UDQLDQ�FRQVWUXFWLRQ�FRPSDQ\�LV�FLWHG�
WR�GHPRQVWUDWH�WKH�DSSOLFDWLRQ�RI�WKH�SURSRVHG�PHWKRG��7KH�FRPSDQ\¶V�QDPH�DQG�LWV�SURMHFWV�DUH�SUHVHQWHG�
LQ�V\PEROLF�WHUPV��7KH�FRPSDQ\�KDV�EHHQ�SUHVHQWHG�E\�³7&&´��H[LVWLQJ�SURMHFWV�DUH�DEEUHYLDWHG�LQ�³(3Q´�
DQG�SRWHQWLDOO\�QHZ�SURMHFWV�DUH�VKRZQ�E\�³13Q´��

7&&�&RQVWUXFWLRQ� &RPSDQ\�ZDV� HVWDEOLVKHG� LQ� ����� LQ� 7HKUDQ�� ,UDQ�� 6LQFH� WKHQ�� LW� KDV� H[HFXWHG�
QXPHURXV� GRPHVWLF�LQWHUQDWLRQDO� SURMHFWV�� 3UHVLGHQW� RI� 'HSXW\� 6WUDWHJLF� 3ODQQLQJ� DQG� &RQWURO��
UHSUHVHQWLQJ� WKH� ,UDQLDQ� JRYHUQPHQW�� KDV� UDQNHG� 7&&� DV� D� ³*UDGH� $´� FRQWUDFWRU� ZKLFK� PDNHV� LW�
DXWRPDWLFDOO\� SUHTXDOLILHG� IRU� LPSOHPHQWLQJ� DQ\� ODUJH� SXEOLF� SURMHFW� LQ� WKH� FRQVWUXFWLRQ� ILHOG� LQ� ,UDQ�
YDOXLQJ�PRUH�WKDQ����PLOOLRQ�86����

7&&� KDV� DFTXLUHG� YDVW� DQG� GLYHUVLILHG� NQRZOHGJH� DQG� H[SHULHQFH� LQ� PDQ\� FRQVWUXFWLRQ� GRPDLQV��
HVSHFLDOO\� LQ� URDGV�� KLJKZD\V�� LQIUDVWUXFWXUHV�� UDLOZD\V�� DLUSRUWV�� XUEDQ� DQG� ZDVWHZDWHU� WUHDWPHQW�
FRQVWUXFWLRQ�SURMHFWV��

7KH� PDQDJHUV� RI� WKH� FRPSDQ\� DUH� LQWHUHVWHG� LQ� GLYHUVLI\LQJ� 7&&� DFWLYLWLHV� LQ� GDP� FRQVWUXFWLRQ��
LQGXVWULDO�FRPSOH[HV��DQG�PHWUR�FRQVWUXFWLRQ�GLVFLSOLQHV��,Q�OLQH�ZLWK�LWV�QHZ�ORQJ�WHUP�SROLF\��7&&�KDV�
GHFLGHG�WR�H[SDQG�LWV�LQWHUQDWLRQDO�DFWLYLWLHV��HVSHFLDOO\�LQ�WKH�ERRPLQJ�PDUNHW�RI�WKH�8$(��7KH�FRPSDQ\�
LV�HDJHU�WR�DGG�QHZ�ODUJH�VFDOH��GLYHUVLILHG��VSHFLDO�SURMHFWV�WR�LWV�SRUWIROLR�RI�SURMHFWV��&XUUHQWO\��7&&�LV�
HQJDJHG�LQ���GLIIHUHQW�SURMHFWV��ZKLFK�DUH���

³(3�´�ZKLFK�LV�D����NP�KLJKZD\�LQ�$VDORX\HK��VRXWK�RI�,UDQ���LWV�FOLHQW�LV�WKH�0LQLVWU\�RI�3HWUROHXP��D�
���PLOOLRQ�86��SURMHFW�����SHUFHQW�FRPSOHWH���

³(3�´�ZKLFK�LV�DQ�LQIUDVWUXFWXUH�SURMHFW�QHDU�,VIDKDQ��FHQWHU�RI�,UDQ���LWV�FOLHQW�LV�,VIDKDQ�0XQLFLSDOLW\��
D ���PLOOLRQ�86��SURMHFW�����SHUFHQW�FRPSOHWH��

³(3�´�ZKLFK�LV�D�ZDVWHZDWHU�WUHDWPHQW�SURMHFW�LQ�7HKUDQ��FDSLWDO�RI�,UDQ���LWV�FOLHQW�LV�WKH�0LQLVWU\�RI�
3RZHU��D����PLOOLRQ�86��SURMHFW�����SHUFHQW�FRPSOHWH��

³(3�´�ZKLFK�LV�DQ�DLUSRUW�WHUPLQDO�SURMHFW�LQ�0DVKKDG��QRUWKHDVW�RI�,UDQ���LWV�FOLHQW�LV�WKH�0LQLVWU\�RI�
5RDG�DQG�7UDQVSRUWDWLRQ��D����PLOOLRQ�86��SURMHFW�����SHUFHQW�FRPSOHWH��

7KHUH�DUH�WKUHH�VLPXOWDQHRXV�SURMHFWV�LQ� WKH�PDUNHW��%HFDXVH�RI�VRPH�FRQVLGHUDWLRQV�VXFK�DV�OLPLWHG�
UHVRXUFHV��7&&�ZDQWV�WR�ELG�RQ�RQO\�RQH�RI�WKH�IROORZLQJ�WHQGHUV��

³13�´�ZKLFK�LV�D����.P�UDLOZD\�ZD\�QHDU�6KLUD]��VRXWK�RI�,UDQ���LWV�FOLHQW�LV�WKH�0LQLVWU\�RI�5RDG�DQG�
7UDQVSRUWDWLRQ��D����PLOOLRQ�86��SURMHFW��FRPSDUDWLYHO\�ZHOO�VXSSRUWHG�E\�WKH�FOLHQW��HTXLSPHQW�UHVRXUFHV�
DUH�DYDLODEOH��JRRG�VLWH�FRQGLWLRQV��SDUWLFXODU�ZRUN�DV�RI�LWV�WXQQHO�DQG�EULGJHV��UHODWLYHO\�PLOG�FOLPDWH��

³13�´� ZKLFK� LV� DQ� LQIUDVWUXFWXUH� SURMHFW� QHDU� 'XEDL�� 8$(�� LWV� FOLHQW� LV� 'XEDL� 0XQLFLSDOLW\�� D� ���
PLOOLRQ� 86�� SURMHFW�� ZHOO� VXSSRUWHG� E\� WKH� FOLHQW�� HTXLSPHQW� UHVRXUFHV� DUH� DYDLODEOH�� UHVWULFWHG� VLWH�
FRQGLWLRQV��D�VLPSOH�ZRUN�UHJDUGLQJ�WHFKQLFDO�LVVXHV��DULG�FOLPDWH��

³13�´�ZKLFK� LV� D� GDP� SURMHFW� LQ� /RUHVWDQ� �ZHVW� RI� ,UDQ��� LWV� FOLHQW� LV� WKH�0LQLVWU\� RI� 3RZHU�� D� ���
PLOOLRQ�86��SURMHFW��GHOD\HG�SD\PHQW�LV�SUHGLFWHG��OLPLWHG�ORFDO�UHVRXUFHV�DUH�DYDLODEOH��VLWH�DFFHVVLELOLW\�
LV�GLIILFXOW��D�GLIIHUHQW�ZRUN�IRU�7&&��FROG�ZLWK�KHDY\�VQRZIDOO�FOLPDWH��

7KH�SURSRVHG�PRGHO�ZDV�DSSOLHG�IRU�WKH�FDVH��,Q�RUGHU�WR�LPSOHPHQW�WKH�SURJUDP��WKH�H[SHUWV�ZHUH�
DVNHG�WR�GHVFULEH�WKHLU�RSLQLRQ�DERXW�HYHU\�SURMHFW�YDOXH�YHUVXV�FRUUHVSRQGLQJ�FULWHULD��:HLJKWV�RI�HDFK�
FULWHULRQ�DQG�WKH�YDOXH�RI�HYHU\�SURMHFW��SURMHFW�GHJUHH��DUH�LPSRUWHG�WR�WKH�SURJUDP��)LJXUH���VKRZV�RQH�
RI�WKH�RXWSXWV�RI�WKH�VRIWZDUH�SDFNDJH�WKDW�VKRZV�UHVXOWV�IRU�13����
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)HEUXDU\������������������������������������������������,-67��7UDQVDFWLRQV�RI�&LYLO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ��9ROXPH�����1XPEHU�&��

���

)LJ�����)036�SDFNDJH�UHVXOWV�IRU�SURMHFW�13���
)LQDOO\��WKH�SURMHFWV�ZHUH�UDQNHG�EDVHG�RQ�WKHLU�IX]]\�PHPEHUVKLS�IXQFWLRQV��7DEOH���UHSUHVHQWV�WKH�

',&¶V�RI�WKH�SURMHFWV��7KH�PDQDJHUV�RI�WKH�FRPSDQ\�VHOHFWHG����DV�D�PLQLPXP�UHTXLUHG�',&�IRU�D�SURMHFW�
WR�EH� VHOHFWHG��7KHUHIRUH��13��DQG�13��SDVVHG� WKH� WKUHVKROG��$IWHU� IXUWKHU� LQYHVWLJDWLRQV� WKH�FRPSDQ\�
GHFLGHG�WR�ELG�RQ�13��� �7DEOH����3URMHFWV¶�ILQDO�UDQNLQJ�DQG�WKHLU�',&V��

5DQNLQJ� 3URMHFW� ',&�
� 13�� �������
� 13�� �������
� 13�� �������

���&21&/86,21��
7KLV� SDSHU� UHSRUWV� WKH� RXWFRPHV� RI� D� ELG�QR�ELG� GHFLVLRQ�PDNLQJ�PRGHO� IRU� FRQWUDFWRUV� LQ� WKH� ILHOG� RI�
FRQVWUXFWLRQ� LQGXVWU\��7KH�PRGHO� DWWHPSWHG� WR� FRYHU� WKH� VKRUWFRPLQJV� RI� SUHYLRXV�PRGHOV�� SDUWLFXODUO\�
UHJDUGLQJ� FRPSUHKHQVLYHQHVV�� )X]]\� VHWV� WKHRU\� KDV� EHHQ� VXFFHVVIXOO\� DSSOLHG� DQG� WKH� XVHUV� VKRZHG�
VDWLVIDFWLRQ�LQ�WKH�UHVXOWV��

7KH� FDVH� VWXG\� GHPRQVWUDWHV� WKH� PRGHO� VWUHQJWK� DQG� XVHU�IULHQGOLQHVV� IHDWXUHV� RI� WKH� GHYHORSHG�
VRIWZDUH��DQG�H[KLELWV�LWV�FDSDELOLWLHV�IRU�DQ\�SUDFWLFDO�DSSOLFDWLRQ��$V�GHVFULEHG��13��ZDV�ILQDOO\�VHOHFWHG�
E\�WKH�PRGHO�IRU�ELGGLQJ��7KLV�PDWFKHV�WKH�HDJHUQHVV�RI�WKH�FRPSDQ\�WR�H[SDQG�LWV�LQWHUQDWLRQDO�DFWLYLWLHV��
HVSHFLDOO\� LQ� WKH� ERRPLQJ� PDUNHW� RI� WKH� 8$(�� GHPRQVWUDWLQJ� WKH� YDOLGDWLRQ� RI� WKH� PRGHO� LQ� SUDFWLFDO�
DSSOLFDWLRQ��

,W� LV� SURSRVHG� WKDW� WKH� UHVHDUFK� EH� FRQWLQXHG� E\� FRQVLGHULQJ� WKH� LQIOXHQFH� RI� D� FRPSDQ\¶V�
GLYHUVLILFDWLRQ�SROLF\�RQ�LWV�SURMHFW�VHOHFWLRQ�GHFLVLRQ�LQ�IXWXUH�DFDGHPLF�ZRUNV���
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���
5()(5(1&(6��

��� 0RVHOKL��2��	�'HE��%�� ��������3URMHFW� VHOHFWLRQ� FRQVLGHULQJ� ULVN��&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV�
9RO������SS���������

��� &KHQ�� 6K�� -� 	� +ZDQJ�� &K�� /�� �������� )X]]\� PXOWLSOH� DWWULEXWH� GHFLVLRQ� PDNLQJ�� 6SULQJHU�� 9HUODJ� %HUOLQ�
+HLGHOEHUJ��

��� $KPDG��,��	�0LQNDUDK��,����������4XHVWLRQQDLUH�VXUYH\�RQ�ELGGLQJ�LQ�FRQVWUXFWLRQ� -RXUQDO�RI�0DQDJHPHQW�LQ�
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