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$%675$&7
�$'06�� LV� RQH� RI� WKH� GLVSHUVLRQ� PRGHOV� XVHG� IRU�
SUHGLFWLQJ�DLU�TXDOLW\��+RZHYHU��SUHGLFWLRQV�RI�DLU�TXDOLW\�
XQGHU� VRPH� PHWHRURORJLFDO� VLWXDWLRQV� FDQ� EH� SRRU�
ZKHQ� FRPSDUHG� ZLWK� REVHUYDWLRQV� RU� ILHOG�
PHDVXUHPHQWV�� 2QH� SDUDPHWHU� WKDW� LQIOXHQFHV� WKH�
FDOFXODWLRQ� RI� DLU� TXDOLW\� LV� WKH� ERXQGDU\� OD\HU� KHLJKW��
7KLV�FDQ�EH�HLWKHU�LQSXW�RU�FDOFXODWHG�E\�WKH�$'06�0HW�
3UH�SURFHVVRU�� ,Q� WKLV� VWXG\�� FRPSDULVRQ� RI� WKH�
DWPRVSKHULF�ERXQGDU\�OD\HU�KHLJKW�KDV�PDGH�EHWZHHQ�
$'06���DQG�SXOVHG�'RSSOHU�/L'$5 PHDVXUHPHQWV�IRU�
FHQWUDO� /RQGRQ� RYHU� D� WKUHH�ZHHN� SHULRG�� 'D\V� ZHUH�
FKRVHQ� ZKHUH� WKH� PHWHRURORJLFDO� FRQGLWLRQV� ZHUH�
FRQYHFWLYH�� PRVWO\� FORXG� IUHH� ZLWK� OLWWOH� ODUJH� VFDOH�
IRUFLQJ�� 6WDWLVWLFDO� DQDO\VLV� RI� ERXQGDU\� OD\HU� KHLJKW�
FDUULHG� RXW� EHWZHHQ� $'06� �� DQG /L'$5� VKRZV� WKDW�
WKH�DYHUDJH FRUUHODWLRQ�FRHIILFLHQWV ZHUH� OHVV�WKDQ�����
H[FHSW�RQ�RQH�GD\�ZKLFK�DFKLHYHG�DQ�5� YDOXH�RI�������
VKRZLQJ�WKDW�$'06���DQG�/L'$5�GDWD�DUH�PRVWO\�QRW�
ZHOO� FRUUHODWHG�� 2Q� DYHUDJH� $'06� �� ERXQGDU\� OD\HU�
KHLJKW�LV�VKRZQ�WR�EH�XQGHUHVWLPDWHG�FRPSDUHG�WR�WKH�
/L'$5�GDWD�IRU�WKLV�GDWDVHW��,Q�WKLV�ZRUN�D�VLPSOH�XUEDQ�
VXUIDFH�PRGHO�LV�XVHG�WR�GHWHUPLQH�PRGLILFDWLRQV�WR�WKH�
LQSXW�YDULDEOHV� IRU�$'06��� LQ�RUGHU� WR� WHVW�ZKHWKHU�D�
EHWWHU� XUEDQ� VXUIDFH� GHVFULSWLRQ� LPSURYHV� WKH�PRGHOV�
SHUIRUPDQFH��7KH�VLPSOH�XUEDQ�PRGHO�HQDEOHV�D�PRUH�
GHWDLOHG� XUEDQ�PRUSKRORJ\� WR� EH�PRGHOOHG� LQ� RUGHU� WR�
FUHDWH� LQSXWV� IRU� $'06� ��� &RPSDULVRQV� RI� WKH� QHZ�
PRGHOOHG�ERXQGDU\�OD\HU�KHLJKW�ZLOO�EH�VKRZQ�

�� ,1752'8&7,21
7KH� DWPRVSKHULF� ERXQGDU\� OD\HU� KHLJKW� �K�� LV� D�
SDUDPHWHU�WKDW�LV�XVHG�E\�$'06�PRGHO�LQ�LWV�0HW�SUH�
SURFHVVRU� WR� SUHGLFWLQJ� DLU� TXDOLW\�� ,Q� FDOFXODWLRQ� WKH�
DWPRVSKHULF� ERXQGDU\� OD\HU� KHLJKW�� VRPHWLPHV� WKH�
RXWSXW� RI� WKH� PRGHO� FDQ� EH� SRRU�� HVSHFLDOO\ LQ� DQ�
XUEDQ� DUHD�� 7KLV� FRQGLWLRQ� PD\� EH� FDXVHG� E\� WKH�
PHWHRURORJLFDO� VLWXDWLRQ DQG� FKDUDFWHULVWLFV RI� DQ�
XUEDQ� DUHD� WKDW� LV� QRW� DV� VLPSOH� DV� WKH� PRGHO�
SUHGLFWLRQ�

,Q� WKLV� VWXG\�� FRPSDULVRQ� LV�PDGH� EHWZHHQ� $'06� ��
SUHGLFWLRQ DQG� /LGDU PHDVXUHPHQWV WR� VHH� WKH
OLPLWDWLRQ� RI� $'06� �� LQ� SUHGLFWLQJ� WKH� DWPRVSKHULF�
ERXQGDU\� OD\HU� KHLJKW� �K�� WKDW� LV� XVHG� LQ� LWV�0HW�SUH�
SURFHVVRU�� $� VLPSOH� PRGHO� LV� XVHG� WR� LPSURYH� WKH�
SHUIRUPDQFH�RI�$'06�LQ�SUHGLFWLQJ�K LQ�DQ�XUEDQ�DUHD�

�� $'06��
$WPRVSKHULF� 'LVSHUVLRQ�0RGHOOLQJ� 6\VWHP�� $'06�� LV�
D GLVSHUVLRQ� PRGHO� WKDW� VLPXODWHV� EXR\DQW� DQG�
QHXWUDOO\�EXR\DQW�SDUWLFOHV�DQG�JDVVHV�>�@� 7KH�PRGHO�
FDQ�SUHGLFW�WKH�ERXQGDU\�OD\HU�VWUXFWXUH�LQ�LWV�0HW�SUH�
SURFHVVRU�� 7KH� PRGHO� XVHV� D� QRUPDO� *DXVVLDQ�
GLVWULEXWLRQ� IRU� LQVWDEOH� DQG� QHXWUDO� FRQGLWLRQ� >�@��
$'06 KDV� EHHQ� GHYHORSHG� E\� JRYHUQPHQW� DQG�
LQGXVWU\� FRQVRUWLXP� LQ� WKH� 8.� >�@�� � $'06� �� LV� WKH�
ODWHVW�YHUVLRQ�RI�WKH�$'06�PRGHO�

$'06� �� UHTXLUHV� LQIRUPDWLRQ� RI� PHWHRURORJLFDO�
FRQGLWLRQV� WKDW� DUH� QRW� PHDVXUHG� URXWLQHO\�� 7KH�
SURFHVV� RI� HVWLPDWLQJ� SDUDPHWHUV� ZKLFK� DUH� QRW�
PHDVXUHG� URXWLQHO\� LV� NQRZQ� DV� PHWHRURORJLFDO� SUH�
SURFHVVLQJ�� 2QH� RI� WKH� SDUDPHWHUV� ZKLFK� LV�
GHWHUPLQHG� LQ� WKH� PHWHRURORJLFDO� SUH�SURFHVVRU� RI�
$'06���LV�WKH�DWPRVSKHULF�ERXQGDU\�OD\HU�KHLJKW��K��
$'06�KDV�ZHDNQHVVHV�DV�D�GLVSHUVLRQ�PRGHO��2QH�RI�
WKH�ZHDNQHVVHV�RI�$'06�LV�ZKHQ�XVLQJ�WKH�0HW�SUH�
SURFHVVRU��)RU�WKH�PHWHRURORJLFDO�SDUDPHWHUV�WKDW�DUH�
QRW� LQSXW� LQ� WKH� LQSXW�PHW� ILOH�� WKH�PHW� SUH�SURFHVVRU�
PDNHV� D� QXPEHU� RI� DVVXPSWLRQV�� DSSUR[LPDWLRQV� RU�
PRGHOV��0RVW�RI�WKHVH�DVVXPSWLRQV�DUH� LQH[DFW��KDYH
VRPH�OLPLWDWLRQ�RU�XQFHUWDLQWLHV�>��@��

$FFRUGLQJ�WR�>��@� WKH�ILUVW�ZHDNQHVV�RI�$'06��LV�WKDW�
WKH� HIIHFW� RI� WRSRJUDSK\� DQG� QRQ�XQLIRUPLWLHV� LQ� WKH�
VXUIDFH� SURSHUWLHV� DUH� QHJOHFWHG�� 7KH� VHFRQG�
ZHDNQHVV� LV� LQ� SUHGLFWLQJ� WKH� DWPRVSKHULF� ERXQGDU\�
OD\HU� SDUDPHWHUV�� 7KH� $'06� �� DVVXPHV� WKH�
DWPRVSKHULF� ERXQGDU\� OD\HU� KHLJKW� LV� GHWHUPLQHG� E\�
VXUIDFH�SURSHUWLHV��ZKHUHDV�LQ�UHDOLW\��WKH�DWPRVSKHULF�
ERXQGDU\� OD\HU� KHLJKW� LV� LQIOXHQFHG� E\� WKH� DLU� PDVV��
YHUWLFDO�DGYHFWLRQ��VWDWLF�VWDELOLW\�DORIW�DQG�EDURFOLQLFLW\��
)XUWKHUPRUH�� D� WKLUG� ZHDNQHVV� LV� WKDW� LV� GLIILFXOW� WR�
GHVFULEH� WKH� DWPRVSKHULF� ERXQGDU\� OD\HU� KHLJKW� LQ�
VWDEOH� FRQGLWLRQV� EHFDXVH� RI� XQGHU� VXFK� FRQGLWLRQV�
WKH� IORZ� LV�YHU\�VHQVLWLYH� WR�VPDOO� VORSHV�� WRSRJUDSK\�
DQG� GHWDLOV� RI� VXUIDFH� SURSHUWLHV�� $'06� SXWV� DQ�
DUELWUDU\�OLPLW�RI����P�WR�WKH�VPDOOHVW�YDOXH�RI�K��

�� 6$/)25'�'233/(5�+$/2�/,'$5
7KH�6DOIRUG�+DOR�'RSSOHU�/L'$5��VHH�)LJXUH���� LV�DQ�
DXWRQRPRXV� LQVWUXPHQW� IRU� DWPRVSKHULF� UHPRWH�
VHQVLQJ�� ,W� RSHUDWHV� DW� D� ZDYHOHQJWK� RI� ����PLFURQV��
HPSOR\V� QRYHO� RSWLFDO� WHFKQRORJ\� DQG� DQ� H\H�VDIH�
GHVLJQ� DQG� KDV� ORZ� SRZHU�� 7KH� V\VWHP� KDV� WKUHH�
VHSDUDWH�XQLWV��WKH�RSWLFDO�EDVH�XQLW��WKH�ZHDWKHU�SURRI�
PRQRVWDWLF� �� DQWHQQD�� DQG� WKH� VLJQDO� SURFHVVLQJ� DQG�
GDWD�DFTXLVLWLRQ�XQLW��7KH�RSWLFDO�EDVH�XQLW�FRQWDLQV�DQ�
RSWLFDO� VRXUFH�� LQWHUIHURPHWHU�� UHFHLYHU� DQG�
HOHFWURQLFV�� 7KH�ZHDWKHU�SURRI� DQWHQQD� LV� FRQQHFWHG�
WR�D�EDVH�XQLW�XVLQJ�DQ�XPELOLFDO��7KH�DQWHQQD�FDQ�EH�
SODFHG� LQ� WKH� RXWVLGH�� ZKLOVW� WKH� EDVH� XQLW� DQG� GDWD�
DFTXLVLWLRQ�V\VWHP�PXVW�EH�KRXVHG�ZLWKLQ�D�ODERUDWRU\�
HQYLURQPHQW�>�@��

)LJXUH��� 6DOIRUG�+DOR�'RSSOHU�/L'$5
6RXUFH��>�@�



7KH� 3DUDPHWHUV� RI� WKH� 6DOIRUG� +DOR� 'RSSOHU� /L'$5��
FDQ� EH� VHHQ� LQ� 7DEOH� ��� 3DUDPHWHUV�� VXFK� DV� UDQJH�
JDWH��PD[LPXP�UDQJH��QXPEHU�RI�SXOVHV�DFFXPXODWHG�
IRU� HDFK�PHDVXUHPHQW� DQG� WKH� VSHFWUDO� UHVROXWLRQ� RI�
WKH� 'RSSOHU� PHDVXUHPHQWV� FDQ� EH� VHW� E\� WKH� XVHU���
7KH�/L'$5�V\VWHP�FDQ�EH�PRQLWRUHG�DQG�FRQWUROOHG�E\�
UHPRWH� DFFHVV� VRIWZDUH� ZKLFK� WUDQVIHUV� GDWD� RYHU� D�
QHWZRUN� FRQQHFWLRQ >�@�� 7KH� 6DOIRUG� +DOR� 'RSSOHU�
/LGDU� PHDVXUHV� WZR� SDUDPHWHUV�� L�H�� WKH� DHURVRO�
EDFNVFDWWHU� DQG� WKH� UDGLDO� �OLQH� RI� VLJKW�� 'RSSOHU�
YHORFLW\�

7DEOH��� 7KH�6DOIRUG�+DOR�'RSSOHU�/L'$5�3DUDPHWHUV
3DUDPHWHU 9DOXH

2SHUDWLQJ�ZDYHOHQJWK ������P

3XOVH�UHSHWLWLRQ�IUHTXHQF\ ���N+]

%HDP�GLYHUJHQFH ����UDG

5DQJH�JDWH 9DULDEOH��������P

0LQLPXP�UDQJH a���P

0D[LPXP�UDQJH ��NP

7HPSRUDO�UHVROXWLRQ �������V

6RXUFH��>�@�

$V�DQ�RSWLFDO� UHPRWH�VHQVLQJ� LQVWUXPHQW��/L'$5V XVH�
DHURVRO�DV�D� WUDFHU�RI�DWPRVSKHULF�PRWLRQ�� ,W� LV� IRXQG�
WKDW� WKH� YHUWLFDO� DHURVRO� GLVWULEXWLRQ� FKDQJHV�ZLWK� WKH�
WKHUPDO� VWUXFWXUH� RI� WKH� DWPRVSKHULF� ERXQGDU\� OD\HU��
,Q� D� ZHOO� PL[HG� ERXQGDU\� OD\HU�� WKH� DWPRVSKHULF�
ERXQGDU\� OD\HU�KHLJKW�FDQ�EH�GHWHUPLQHG�E\� WKH� OHYHO�
WR� ZKLFK� DHURVROV� DUH� PL[HG�� 7\SLFDOO\� DERYH� WKH�
ERXQGDU\� OD\HU� WKH�DLU� LV�PXFK�FOHDQHU��7KH�SROOXWLRQ�
DQG�DHURVROV� DUH� WUDSSHG� LQ� WKH� ERXQGDU\� OD\HU� E\� D�
WHPSHUDWXUH�LQYHUVLRQ�DW�WKH�WRS�RI�WKH�ERXQGDU\�OD\HU��
7KH� KHLJKW� DW� WKH� ERXQGDU\� OD\HU� FDQ� WKHUHIRUH� EH�
LQIHUUHG�E\�WKH�DHURVRO�EDFNVFDWWHU�SURILOH >�@��

�� $ 685)$&(�$1'�6,03/(�02'(/
,Q�WKLV�VWXG\��LW�LV XVHG�WZR�PRGHOV��D�VXUIDFH�PRGHO >�@�
WR�FDOFXODWH�WKH�VXUIDFH�URXJKQHVV�DQG�WKLV�RXWSXW�ZLOO�
EH� XVHG� DV� LQSXW� WR� FDOFXODWH� WKH� DWPRVSKHULF�
ERXQGDU\� OD\HU� �K� XVLQJ� D� VLPSOH� PRGHO >�@� ,Q�
FDOFXODWLRQ� WKH� VXUIDFH� PRGHO� WKH� GDWD UHTXLUHG� LV�
FKDUDFWHULVWLF� RI� EXLOGLQJV LQ� XUEDQ� DUHD�� L�H�� PHDQ�
EXLOGLQJ� KHLJKW� DUHD� RI� EXLOGLQJ� GLPHQVLRQV DQG WRWDO�
DUHD� XVLQJ� IRU� WKLV�VWXG\�� 7KHVH GDWD DUH� QHHGHG� IRU�
JHWWLQJ� IURQWDO DUHD� LQGH[� WKDW� XVHG� WR� FDOFXODWH� WKH�
VXUIDFH�URXJKQHVV��
7KH�RXWSXW� RI� WKH� VXUIDFH�PRGHO� �VXUIDFH URXJKQHVV��
LV� XVHG� DV� LQSXW� WR� WKH� VLPSOH� PRGHO�� 7KH� VLPSOH�
PRGHO� LV� GHYHORSHG� E\� >�@ IRU� WKH� JURZWK� RI� WKH� GD\�
WLPH�PL[HG� OD\HU� ,Q�FDOFXODWLRQ�WKH�VLPSOH�PRGHO�� WKH�
LQSXWV� UHTXLUHG� DUH IULFWLRQ� YHORFLW\� �FDOFXODWLRQ� IURP�
ZLQG� VSHHG� DQG� VXUIDFH� URXJKQHVV���0RQLQ�2EXNKRY�
OHQJWK�DQG�VHQVLEOH�KHDW�IOX[��

�� 5(68/7�$1'�',6&866,21
$'06� ZDV� UXQ� IRU� IRXU� PHWHRURORJLFDO� VWDWLRQV� QHDU�
FHQWUDO� /RQGRQ�� $QGUHZVILHOG�� &KDUOZRRG�� +HDWKURZ�
DQG� 1RUWKROW�� $OO� RI� WKHVH� PHWHRURORJLFDO� ORFDWLRQV�
FRQVWLWXWH� DLUSRUW� DUHDV� ZLWK� VXUIDFH� URXJKQHVV�� ]���
����� P� �WKH� YDOXH� IRU� IDLUO\� VPRRWK� JUDVVODQG���
0HDQZKLOH��WKH�VXUIDFH�URXJKQHVV�LQ�WKH�SROOXWLRQ�VLWH�
ZDV�VHW�WR�XUEDQ�DUHDV�ZLWK�VXUIDFH�URXJKQHVV��]�������
P� �WKH� YDOXH� IRU� XUEDQ� DUHDV��� $'06� �� XVHV� LQSXW�

PHWHRURORJLFDO� GDWD�� VXFK� DV� ZLQG� VSHHG�� ZLQG�
GLUHFWLRQ��GHJUHHV���FORXG�DPRXQW��RNWDV���WHPSHUDWXUH�
�&��� VHQVLEOH� KHDW� IOX[� �:�P���� SUHFLSLWDWLRQ� UDWH�
�PP�KRXU��DQG�UHODWLYH�KXPLGLW\�����

7KH� ILJXUHV� EHORZ� VKRZ� FRPSDULVRQ� RI� $'06� �� DQG�
/L'$5�GDWD�IRU�WKH�FOHDU�GD\V�L�H�����DQG����2FWREHU��
���������DQG����1RYHPEHU������LQ�WKH�GD\�WLPHV�IURP�
������WR��������87&����7KH�FRPSDULVRQ�FDQ�EH�VHHQ�LQ�
)LJXUH�� EHORZ�
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)LJXUH��� &RPSDULVRQ�%RXQGDU\�/D\HU�+HLJKW�EHWZHHQ�
$'06���DQG�/L'$5�'DWD

7KH�ILJXUH���VKRZV�ERXQGDU\� OD\HU�KHLJKWV�PHDVXUHG�
E\� WKH� /L'$5� DUH� KLJKHU� WKDQ� WKRVH� SUHGLFWHG� E\�
$'06����7KH�KLJKHVW�K VKRZQ�E\�WKH�/L'$5�GDWD�ZDV�
����� P� RQ� �� DQG� �� 1RYHPEHU� ������ DQG� $'06�
SUHGLFWHG�WKH�KLJKHVW�ERXQGDU\�OD\HU�KHLJKW�WR�EH������
P�RQ���1RYHPEHU�������

7KH�GLIIHUHQFH�LQ�%/+�IURP�$'06�DQG�/L'$5�FDQ�GXH�
WR�GLIIHUHQW�IDFWRUV��)LUVWO\��PHWHRURORJLFDO�LQSXW�XVHG�LQ�
$'06� ��� VXFK� DV� ZLQG� VSHHG� ZDV� IURP� D�
PHWHRURORJLFDO� VWDWLRQ� RXWVLGH� RI� WKH� FLW\�ZKHUH� WKHUH�
ZDV�ORZHU�VXUIDFH�URXJKQHVV�>�@���)XUWKHUPRUH��$'06�
�� KDV� D� YHU\� VLPSOH� VXUIDFH� VFKHPH� ZKLFK� LV� QRW�
UHSUHVHQWDWLYH�RI�DQ�XUEDQ�DUHD�DQG�WKH�UHVXOWV�VKRZ�
WKDW�WKHUH�LV�QRW�VXIILFLHQW�VXUIDFH�URXJKQHVV�ZLWKLQ�WKH�
PRGHO� WR� SURGXFH� D� KLJK� HQRXJK� ERXQGDU\� OD\HU�
KHLJKW�� $'06� FRQVLGHUV� VXUIDFH� URXJKQHVV� DV� D�
XQLIRUP� DUHD�� ZKHUHDV� LQ� UHDOLW\�� XUEDQ� DUHDV� KDYH�
QRQ�XQLIRUPLWLHV� DQG� WKLV� KDV DQ� HIIHFW� RQ� WKH�
DWPRVSKHULF� ERXQGDU\� OD\HU� KHLJKW� �K��� � 7KH� QRQ�
XQLIRUPLWLHV� RI�VXUIDFH� SURSHUWLHV� DOVR� HIIHFW� WKH�ZLQG�
YHORFLW\�DQG�IULFWLRQ�YHORFLW\��X���7KH�IULFWLRQ�YHORFLW\�LV�
RQH�RI� WKH� SDUDPHWHUV�ZKLFK� GHWHUPLQH� K�� 7KHUHIRUH��
WKH�XQLIRUP�RI�VXUIDFH�SURSHUWLHV��WKDW�DUH�DVVXPHG�E\�
$'06��SRVVLEO\�FDXVHG�WKH�ERXQGDU\� OD\HU�KHLJKW��K�
IURP� $'06� WR� EH� ORZHU� WKDQ WKDW� PHDVXUHG� E\� WKH�
/L'$5��

6WDWLVWLFDO� DQDO\VLV� KDV� EHHQ� FDUULHG� RXW� EHWZHHQ�
$'06� �� DQG� /L'$5�� 7DEOH� � VKRZV� FRHIILFLHQW� RI�



GHWHUPLQDWLRQ� �5��� DQG� 7DEOH� �� VKRZV� �� GLIIHUHQFH�
EHWZHHQ� $'06� �� DQG� /L'$5�� 7KH� FRHIILFLHQW� RI�
GHWHUPLQDWLRQ UHSUHVHQWV� WKH� SHUFHQW� RI� WKH� GDWD� WKDW�
LV�WKH�FORVHVW�WR�WKH�OLQH�RI�EHVW�ILW���7KHVH�GDWD�VKRZV�
DYHUDJH� 5� YDOXHV� DUH� OHVV� WKDQ� ���� H[FHSW� RQ� ���
2FWREHU������DFKLHYH�������7KLV�PHDQV�WKDW�$'06���
DQG� /L'$5� GDWD� DUH� QRW� ZHOO� FRUUHODWHG�� 0HDQZKLOH��
DYHUDJH� �� GLIIHUHQFHV� $'06� �� DJDLQVW� /L'$5� DUH�
IURP� ��� WR� ����� 7KLV� PHDQV� $'06� �� GDWD� DUH�
XQGHUHVWLPDWHG�FRPSDUHG�WR�WKH�/L'$5�GDWD��

7DEOH��� 6WDWLVWLFDO�DQDO\VLV��&RHIILFLHQW�RI�
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)URP�FRPSDULVRQ�RI�$'06���DQG�/LGDU�GDWD��LW�FDQ�EH�
VKRZQ� WKDW� $'06� �� KDV� OLPLWDWLRQV�� $'06� �� XQGHU�
SUHGLFWV K LQ� FRPSDULVRQ� ZLWK� WKH� /LGDU� GDWD�� 7KLV�
PLJKW�EH�GXH�WR�WKH�IDFW�WKDW�WKH�SDUDPHWHUV�WKDW�XVHG�
LQ� $'06� �� DUH� QRW� VXLWDEOH� IRU� XUEDQ� DUHDV� �LQ� WKLV�
FDVH� ZDV� FHQWUDO� /RQGRQ��� 7KH� IULFWLRQ� YHORFLW\�
IRUPXODWLRQ� LV� EDVHG� RQ� VXUIDFH� ZLQG� YHORFLW\�
FRPSRQHQWV��VWDELOLW\�DQG�VXUIDFH�URXJKQHVV��,Q�XUEDQ�
DUHDV�� WKH� VXUIDFH� URXJKQHVV� HOHPHQWV� DUH� QRQ�
XQLIRUP�� +RZHYHU�� $'06� �� GRHV� QRW� FRQVLGHU� WKH�
HIIHFW�RI�QRQ�XQLIRUPLWLHV�LQ�WKH�VXUIDFH�SURSHUWLHV�>��@��

,Q�WKLV�VWXG\��WKH�VLPSOH�PRGHO�KDV�FKRVHQ�WR�FDOFXODWH�
WKH� DWPRVSKHULF� ERXQGDU\� OD\HU� KHLJKW� �K��� 7KH� DUHD�
IRU� FDOFXODWLRQ� LV� �� NP��� 6XUIDFH� URXJKQHVV� LV�
FDOFXODWHG� ZLWK� WKH� PHDQ� EXLOGLQJ� KHLJKW� �]+�� DQG�
IURQWDO� DUHD� LQGH[� �Ȝ)�� ZHUH� DFTXLUHG� IURP� >��@� 7KH�
YDOXHV�RI�]+ DQG�Ȝ) DUH�������P�DQG������VHSDUDWHO\��
7KH�FDOFXODWHG�YDOXH IRU�VXUIDFH�URXJKQHVV�LV����� P�

&RPSDULVRQ� EHWZHHQ� $'06� ��� /LGDU� DQG� WKH� VLPSOH�
PRGHO�KDV�EHHQ�PDGH IURP�������WR��������DV VKRZQ�
LQ )LJXUH � WR�)LJXUH���EHORZ��7KLV� LV� WR�FRPSDUH�WKH�
PL[HG� OD\HU� MXVW� WKURXJK� WKH� PRUQLQJ� SHULRG� DV� WKH�
PL[HG�OD\HU�JURZV��
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8VLQJ�GDWD�IURP�WKH�/LGDU�ZH�KDYH�GHWHUPLQHG�WKDW�WKH�
QLJKW�WLPH�ERXQGDU\�OD\HU�KHLJKW�LQ�/RQGRQ�GXULQJ WKLV�
WLPH� LV� DSSUR[LPDWHO\� ���P��7KH� LQLWLDO� JURZWK� RI� WKH�
PL[HG� OD\HU� FDOFXODWHG� E\� WKH� VLPSOH�PRGHO� VWDUWV� DW�
WKLV� OHYHO��8VLQJ� WKLV�VWDUWLQJ�KHLJKW WKH�VLPSOH�PRGHO
VKRZV�DQ�LPSURYHG�FRUUHODWLRQ�ZLWK�WKH�OLGDU�GDWD WKDQ�
$'06� ��� 6WDWLVWLFDO� DQDO\VLV� LQ� 7DEOH� �� VKRZ� VLPSOH�
PRGHO��60��FDQ�UHGXFH��GLIIHUHQFH�RI�$'06�����WR�



������ 7KLV�PHDQV�WKH�VLPSOH�PRGHO�FDQ�LPSURYH�WKH�
DWPRVSKHULF� ERXQGDU\� OD\HU� KHLJKW� �K�� WKDW� LV�
FDOFXODWHG�E\�$'06�����

7DEOH����6WDWLVWLFDO�DQDO\VLV����GLIIHUHQFH�ZLWK�/LGDU�
��GLIIHUHQFH�ZLWK�/LGDU
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&RPSDULVRQ� EHWZHHQ� $'06� �� DQG� 'RSSOHU� /LGDU�
VKRZ� WKDW� $'06� �� KDV� OLPLWDWLRQV� RQ� SUHGLFWLRQ� WKH�
DWPRVSKHULF� ERXQGDU\� OD\HU� KHLJKW� �K�� K FDOFXODWHG�
E\�$'06�� LV� WRR� ORZ�FRPSDUHG ZLWK�K PHDVXUHG�E\�
'RSSOHU�/LGDU��7KH�DLP�RI� WKLV�ZRUN� LV� WR� LPSURYH� WKH�
SUHGLFWLRQ� RI� WKH� XUEDQ� PL[HG� OD\HU� XVLQJ� D�
FRPELQDWLRQ� RI� VXUIDFH� PRGHO� ZLWK� D� VLPSOH� PL[HG�
OD\HU� KHLJKW� PRGHO�� 7KH� HIIHFW� RI QRQ�XQLIRUPLWLHV� LQ�
XUEDQ� DUHD� FDQ� EH� WDNHQ� LQWR� DFFRXQW� DQG� XVLQJ� D�
VLPSOH�PL[HG� OD\HU� KHLJKW�PRGHO� IRU� FDOFXODWLQJ�K ZH�
DLP� WR LPSURYH� WKH� YDOXHV� RI� K FORVHU� WR� /LGDU�
PHDVXUHPHQWV��7KH�QH[W�VWHS�LQ�WKH�ZRUN�LV�WR�ORRN�DW�
WKH�XUEDQ�HIIHFWV�RQ�WKH�VHQVLEOH�KHDW�IOX[�DQG�WR�EXLOG�
WKLV� LQWR� WKH� VXUIDFH� PRGHO�� :H� DUH� DOVR� ORRNLQJ� DW�
DHULDO� DYHUDJH� VWDWLVWLFV� IRU� GHWHUPLQDWLRQ� RI�
URXJKQHVV�OHQJWK�VWDWLVWLFV�
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'LUHFWRUDWH� *HQHUDO� RI� +LJKHU� (GXFDWLRQ�� :H� DOVR�
DFNQRZOHGJH�WKH�0HW�2IILFH�RI�WKH�8QLWHG�.LQJGRP�IRU�
SURYLGLQJ� XV� ZLWK� WKH�PHWHRURORJLFDO� GDWD� IRU� UXQQLQJ�
$'06���
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$XWRQRPRXV� 'RSSOHU� /L'$5� 6\VWHP� GXULQJ� 7KH�
+HOVLQNL� ,QWHUQDWLRQDO� 7HVWEHG� )LHOG� &DPSDLJQ�� 7KLUG�
6\PSRVLXP� RQ� /L'$5� $WPRVSKHULF� $SSOLFDWLRQV��
$PHULFDQ� PHWHRURORJ\� 6RFLHW\� $QQXDO� 0HHWLQJ�� 6DQ�
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6FLHQFH� $QQXDO� &RQIHUHQFH� ��������
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>�@� 'DYLHV�� )��� HW� DO��� ����� 8UEDQ� $LU� 3ROOXWLRQ�
0RGHOOLQJ� DQG� 0HDVXUHPHQWV� RI� %RXQGDU\� /D\HU�
+HLJKW�� $WPRVSKHULF� (QYLURQPHQW� ��������
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>�@�(PHLV��6���.��6FKDIHU��&� 0XQNHO������� 6XUIDFHG�
%DVHG�5HPRWH�6HQVLQJ�RI�WKH�PL[LQJ�OD\HU�KHLJKW�± D�
5HYLHZ�� 0HWHRURORJLVFKH� =HLWVFKULIW� 9RO�� ��� 1R�� ����
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>�@�*ULPPRQG��&� 6� %���7�5��2NH������� $HURG\QDPLF�
3URSHUWLHV� RI� 8UEDQ� $UHDV� 'HULYHG� IURP� $QDO\VLV� RI�
6XUIDFH� )RUP�� -RXUQDO� RI� $SSOLHG� 0HWHRURORJ\�� SS�
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>�@��+DQD��6�5�� (JDQ��%�$���HW��DO�������� (YDOXWLRQ�RI�
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>�@� +ROPHV�� 1�6��� /�� 0RUDZVND�� ����� $� 5HYLHZ� RI�
'LVSHUVLRQ� 0RGHOOLQJ� DQG� LWV� $SSOLFDWLRQ� WR� 7KH�
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