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3DJH���

7KH�HDUOLHU�WKH�EHWWHU��VRZLQJ�GDWH�GULYHV�FRYHU�FURS
SHUIRUPDQFH���$�UHJLRQDO�PRGHOLQJ�VWXG\
$XWKRUV�
0DUFR�3HUIHWWR��'LSDUWLPHQWR�GL�6FLHQ]H�$JUDULH�H�$PELHQWDOL���3URGX]LRQH��7HUULWRULR��$JURHQHUJLD�
8QLYHUVLWd�GHJOL�6WXGL�GL�0LODQR��,WDOLD
0DUD�*DEEULHOOL��'LSDUWLPHQWR�GL�6FLHQ]H�$JUDULH�H�$PELHQWDOL���3URGX]LRQH��7HUULWRULR��$JURHQHUJLD�
8QLYHUVLWd�GHJOL�6WXGL�GL�0LODQR��,WDOLD
3LHWUR�0DULQR��'LSDUWLPHQWR�GL�6FLHQ]H�$JUDULH�H�$PELHQWDOL���3URGX]LRQH��7HUULWRULR��$JURHQHUJLD�
8QLYHUVLWd�GHJOL�6WXGL�GL�0LODQR��,WDOLD
0DWWHR�6DPSLHWUR��'LSDUWLPHQWR�GL�6FLHQ]H�$JUDULH�H�$PELHQWDOL���3URGX]LRQH��7HUULWRULR��$JURHQHUJLD�
8QLYHUVLWd�GHJOL�6WXGL�GL�0LODQR��,WDOLD
0DUWD�&RORPER��'LSDUWLPHQWR�GL�6FLHQ]H�$JUDULH�H�$PELHQWDOL���3URGX]LRQH��7HUULWRULR��$JURHQHUJLD�
8QLYHUVLWd�GHJOL�6WXGL�GL�0LODQR��,WDOLD
/RUHQ]R�*DQJHPL��'LSDUWLPHQWR�GL�6FLHQ]H�$JUDULH�H�$PELHQWDOL���3URGX]LRQH��7HUULWRULR��$JURHQHUJLD�
8QLYHUVLWd�GHJOL�6WXGL�GL�0LODQR��,WDOLD
/XFD�%HFKLQL��'LSDUWLPHQWR�GL�6FLHQ]H�$JUDULH�H�$PELHQWDOL���3URGX]LRQH��7HUULWRULR��$JURHQHUJLD�
8QLYHUVLWd�GHJOL�6WXGL�GL�0LODQR��,WDOLD

$EVWUDFW�,'�����
6HVVLRQ�����$JURQRPLF�VWUDWHJLHV�DQG�GLJLWDO�LQQRYDWLRQV

3UHVHQWDWLRQ��2UDO

7KH�FXOWLYDWLRQ�RI�FRYHU�FURSV�LV�JDLQLQJ�LQFUHDVLQJ�LPSRUWDQFH�LQ�FURSSLQJ�V\VWHPV�GXH�WR
WKHLU�QXPHURXV�DJURQRPLF�DQG�HQYLURQPHQWDO�EHQHILWV� �LQFOXGLQJ�VRLO �SURWHFWLRQ��QLWUDWH
OHDFKLQJ�UHGXFWLRQ��DQG�ZHHG�VXSSUHVVLRQ��0HFKDQLVWLF�FURSSLQJ�V\VWHP�PRGHOV�PD\�KHOS�LQ
TXDQWLI\LQJ �WKHVH �HIIHFWV �RYHU �GLIIHUHQW �VSDWLDO �DQG �WHPSRUDO �VFDOHV� �)RU �WKLV �SXUSRVH�
VSHFLILF�SURFHVVHV�WKDW�DUH�LPSRUWDQW�IRU�FRYHU�FURSV�QHHG�WR�EH�LPSOHPHQWHG�LQ�PRGHOV�
)LUVW��VLQFH�DXWXPQ�FRYHU�FURSV�DUH�W\SLFDOO\�VRZQ�DIWHU�VXPPHU�FDVK�FURSV��WKH�VRZLQJ
ZLQGRZ�UDQJHV �IURP�ODWH �$XJXVW �WR �ODWH �2FWREHU� �GXULQJ �ZKLFK �VRLO �WHPSHUDWXUH �DQG
PRLVWXUH�FRQGLWLRQV�FDQ�YDU\�FRQVLGHUDEO\� �LQ�SDUWLFXODU� �EHVLGHV�WHPSHUDWXUH� �DOVR�VRLO
ZDWHU�FRQWHQW�FDQ�OLPLW�FURS�HPHUJHQFH��ZKLFK�WKHUHIRUH�QHHGV�WR�EH�VLPXODWHG�XVLQJ�WKH
K\GURWKHUPDO �WLPH �FRQFHSW� �6HFRQG� �FRYHU �FURS �WHUPLQDWLRQ �PD\ �RFFXU �FKHPLFDOO\�
PHFKDQLFDOO\�RU�E\�IURVW��7R�VLPXODWH�IURVW�ZLQWHUNLOO�WHUPLQDWLRQ��PRGHOV�QHHG�WR�SUHGLFW
FURS�UHVLVWDQFH�WR�FROG��TXDQWLI\�IURVW�GDPDJH��DQG�VLPXODWH�WKH�VXEVHTXHQW�PLQHUDOLVDWLRQ
RI�GDPDJHG�ELRPDVV��7KLV�VWXG\�DLPHG�WR�LPSOHPHQW�DQG�HQKDQFH�WKH�&URS6\VW9%�PRGHO
�%HFKLQL�DQG�6WpFNOH��������WR�VLPXODWH�FRYHU�FURS�JURZWK�XQGHU�YDU\LQJ�FRQGLWLRQV�DQG�WR
HYDOXDWH�WKHLU�ORQJ�WHUP�DJURQRPLF�HIIHFWV�LQ�WKH�/RPEDUG\�UHJLRQ��$IWHU�LPSURYLQJ�WKH
PRGHO�ZLWK�WKH�K\GURWKHUPDO�WLPH�WR�VLPXODWH�HPHUJHQFH�DQG�ZLWK�D�IURVW�GDPDJH�PRGXOH�
&URS6\VW9% �ZDV �FDOLEUDWHG �DQG �YDOLGDWHG �IRU �ZKLWH �PXVWDUG �DQG �EODFN �RDW �XVLQJ
H[SHULPHQWDO �GDWD �FROOHFWHG �IURP ����� �WR ����� �DW �VHYHUDO �VLWHV �DFURVV �/RPEDUGLD�
HQFRPSDVVLQJ�GLYHUVH�VRZLQJ�GDWHV��QLWURJHQ�UDWHV��DQG�UHVLGXH�PDQDJHPHQW�VWUDWHJLHV�
7KH�UHJLRQ�ZDV�GLYLGHG�LQWR����DJURPHWHRURORJLFDO�]RQHV��ZLWKLQ�ZKLFK�UHSUHVHQWDWLYH�VRLOV
ZHUH�VHOHFWHG�EDVHG�RQ�WH[WXUH��62&��VNHOHWRQ�FRQWHQW��DQG�URRW�GLVWULEXWLRQ��)RU�HDFK
FOLPDWH�VRLO�FRPELQDWLRQ��D�PDL]HyFRYHU�FURS�URWDWLRQ�ZDV�VLPXODWHG�XQGHU�WKUHH�VOXUU\�
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QLWURJHQ �IHUWLOL]DWLRQ �OHYHOV ��1�� �1��� �1����� �WZR �UHVLGXH �PDQDJHPHQW �RSWLRQV
�LQFRUSRUDWHG �RU �UHPRYHG�� �DQG �WZR �VHHGEHG �SUHSDUDWLRQ �PHWKRGV� �UHVXOWLQJ �LQ ������
VFHQDULRV�RYHU����\HDUV��6RZLQJ�GDWH�VLJQLILFDQWO\�DIIHFWHG�ELRPDVV�SURGXFWLRQ�DQG�QLWURJHQ
XSWDNH��6RZLQJ�E\�HDUO\�6HSWHPEHU�HQVXUHG�ELRPDVV�H[FHHGLQJ���W�KD�IRU�ERWK�VSHFLHV��ZLWK
SHDN�ELRPDVV�RFFXUULQJ���y����GD\V�DIWHU�VRZLQJ�IRU�ZKLWH�PXVWDUG�DQG���y����GD\V�IRU
EODFN�RDWzFRLQFLGLQJ�ZLWK�WKH�RQVHW�RI�IURVW�GDPDJH��/DWHU�VRZLQJV�UHGXFHG�ELRPDVV��EXW
LPSURYHG�IURVW �WROHUDQFH� �HVSHFLDOO\ �LQ �EODFN�RDW� �VXSSRUWLQJ�VSULQJ�UHJURZWK� �%LRPDVV
SURGXFWLRQ�VLJQLILFDQWO\�YDULHG�DPRQJ�VLWHV� �ODUJHO\�GXH�WR�UDLQIDOO �SDWWHUQV��$OVR��HDUO\
VRZLQJV�DFKLHYHG�D�IUDFWLRQ�RI�LQWHUFHSWHG�UDGLDWLRQ�!����PRUH�UDSLGO\��HQVXULQJ�HIIHFWLYH
VRLO �FRYHU�DQG�LPSURYHG�ZHHG�VXSSUHVVLRQ��6RZLQJ�GDWH�DOVR�KDG�D�PDUNHG�LPSDFW�RQ
QLWURJHQ�XSWDNH�DQG�WKH�DVVRFLDWHG�UHGXFWLRQ�LQ�QLWUDWH�OHDFKLQJ�FRPSDUHG�WR�EDUH�VRLO�
:KLWH�PXVWDUG�VRZQ�DW�WKH�HDUOLHVW�GDWH�VKRZHG�D�QLWURJHQ�XSWDNH�RI�����NJ�KD��ZKLFK
GHFUHDVHG�E\�����E\�WKH�ODWHVW�VRZLQJ�GDWH��%ODFN�RDW�IROORZHG�D�VLPLODU�WUHQG��ZLWK�LQLWLDO
XSWDNH�RI�����NJ�KD��GHFUHDVLQJ�E\������1RWDEO\��E\�WKH�WKLUG�VRZLQJ�GDWH��QLWURJHQ�XSWDNH
KDG�DOUHDG\�GHFOLQHG�E\�����IRU�ZKLWH�PXVWDUG�DQG�����IRU�EODFN�RDW� �2YHUDOO� �HDUO\
6HSWHPEHU�ZDV�LGHQWLILHG�DV�WKH�RSWLPDO�VRZLQJ�GDWH�IRU�PD[LPL]LQJ�ELRPDVV��QLWURJHQ
XSWDNH��DQG�ZHHG�FRQWURO��VXSSRUWLQJ�FRYHU�FURSV�DV�D�VXVWDLQDEOH�PDQDJHPHQW�VWUDWHJ\�LQ
/RPEDUGLD|V�FURSSLQJ�V\VWHPV�


