
+$55,6�
���� 

0$(6�
528/$1'�
���� 

$1�(;3(5,0(17$/�$1$/<6,6�2)�7+(�())(&7�2)�
0221322/�5(&(66�*(20(75<�21�$''('�5(6,67$1&(�

%\�+HQU\�5RXODQG�DQG�5REHUW�0DHV 
$GYLVRU��3URIHVVRU�$GULDQ�2QDV 

 

%$&.*5281' 

,Q� ������ 6+,� UHFHLYHG� D� SDWHQW� GHVFULELQJ�
IRXU� JHRPHWULHV� IRU� DIW� PRRQSRRO� UHFHVVHV�
IRU� D� �������':7�GHHS-ZDWHU� GULOOVKLS�GH�
VLJQ��7KH�JHRPHWULHV�DUH�GHVLJQHG�WR�UHGXFH�
WKH�DGGHG�UHVLVWDQFH�IURP�WKH�PRRQSRRO��EXW�
WKH� SDWHQW� GRHV� QRW� SURYLGH� H[SOLFLW� LQIRU�
PDWLRQ�RQ�WKH�PDJQLWXGH�RI�WKH�UHGXFWLRQV� 

,Q� ������ :LOO� +DUULV� DQDO\]HG� WKH� FDOP-
ZDWHU�DGGHG�UHVLVWDQFH�RI�WKH�6+,�PRRQSRRO�
UHFHVVHV� XVLQJ� WKH� &)'� VRIWZDUH� 6WDU�
&&0���+H�ILWWHG�WKH�PRRQSRRO�DQG�UHFHVVHV�
WR�D�6HULHV����KXOO��ZKLFK�LV�D�SXEOLFO\�DYDLO�
DEOH� DQG� ZLGHO\-VWXGLHG� KXOO� IRUP�� DQG�
IRXQG�GLVWLQFW�WUHQGV�IRU�WKH�DGGHG�UHVLVWDQFH�
RI�HDFK� 

7KLV�WKHVLV�DLPV�WR�YDOLGDWH�+DUULV¶V�ILQGLQJV�
ZLWK�PRGHO�WHVWLQJ�LQ�5RELQVRQ�0RGHO�%DVLQ�
�50%��� ZKLFK� LV� DQWLFLSDWHG� WR� UHSUHVHQW�
IORZ� FKDUDFWHULVWLFV� DQG� DGGHG� UHVLVWDQFH�RI�
D�PRRQSRRO�PRUH�DFFXUDWHO\�WKDQ�&)'�VRIW�
ZDUH��7KH�UHVXOWV�RI�WKHVH�WHVWV�DUH�DOVR�XVHG�
WR� HYDOXDWH� UHODWLRQVKLSV�EHWZHHQ�QXPHULFDO�
DQG�H[SHULPHQWDO�DQDO\VHV�RI�PRRQSRROV� 
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0RRQSRROV�DUH�RSHQLQJV�LQ�VKLS�VWUXFWXUHV�WKDW�SURYLGH�DFFHVV�WR�WKH�ZDWHU� IURP�LQVLGH�WKH�
VKLS��:KHQ�D�VKLS�KDV�IRUZDUG�YHORFLW\��ZDWHU�PRWLRQV�LQVLGH�WKH�PRRQSRRO�FDQ�VXEVWDQWLDOO\�
LQFUHDVH� WKH� VKLS¶V� UHVLVWDQFH�� 6DPVXQJ�+HDY\� ,QGXVWULHV� �6+,�� UHFHLYHG� D� SDWHQW� LQ������
GHVFULELQJ�IRXU�JHRPHWULHV�IRU�PRRQSRRO�UHFHVVHV�GHVLJQHG�WR�UHGXFH�WKH�DGGHG�UHVLVWDQFH�LQ�
D��������':7�GHHS-ZDWHU�GULOOVKLS��,Q�������+DUULV�XVHG�QXPHULFDO�VLPXODWLRQV�RQ�D�6HULHV�
���KXOO�WR�HYDOXDWH�WKH�UHVLVWDQFH�UHGXFWLRQ�RI�HDFK�6+,�PRRQSRRO�JHRPHWU\�RYHU�D�UDQJH�RI�
VSHHGV��8VLQJ�+DUULV¶V� WHVW� PDWUL[�� WKLV� WKHVLV� LQYHVWLJDWHV� WKH� HIIHFWV� RI� PRRQSRRO� UHFHVV�
JHRPHWU\�RQ�DGGHG�UHVLVWDQFH��0RGHO�WHVWV�DUH�SHUIRUPHG�DQG�UHVLVWDQFH�WUHQGV�DUH�GHULYHG��
7KH�H[SHULPHQWV�DUH�FRPSDUHG�WR�+DUULV¶V�QXPHULFDO�UHVXOWV�DQG�IXUQLVK�LQVLJKW�LQWR�UHODWLRQ�
VKLSV�EHWZHHQ�QXPHULFDO�DQG�H[SHULPHQWDO�HYDOXDWLRQV�RI�PRRQSRRO�UHVLVWDQFH�� 
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7KH�PRGHO� LV�D�VFDOHG-GRZQ�YHUVLRQ�RI� WKH�
&$'�PRGHO�DQDO\]HG�E\�+DUULV��7KH�PRGHO�
LV� PDGH� IURP� ��-SRXQG-SHU-FXELF-IRRW�
SUHFLVLRQ�ERDUG�LQWHQGHG�IRU�SUHFLVLRQ�PLOO�
LQJ��7RROSDWKV�ZHUH�JHQHUDWHG�XVLQJ�)XVLRQ�
���� DQG� 3DUWZRUNV���9�� DQG� WKH� PDWHULDO�
ZDV�FXW�ZLWK�D�6KRS%RW�356DOSKD���-��-��
PLOOLQJ� PDFKLQH�� 7KH� KXOO� SLHFHV� ZHUH�
JOXHG�WRJHWKHU��WKHQ�FRDWHG�LQ�HSR[\��VDQG�
HG�VPRRWK��DQG�SDLQWHG� 

5HPRYDEOH� LQVHUWV� PRGHO� HDFK� UHFHVV� JH�
RPHWU\�DW�WKH�DIW�HQG�RI�WKH�PRRQSRRO� 

7KH�PRGHO�ZDV� WRZHG� LQ�5RELQVRQ�0RGHO�
%DVLQ��50%��ZLWK�HDFK�LQVHUW�DW�D�UDQJH�RI�
VSHHGV� WR� GHWHUPLQH� UHVLVWDQFH�� 5HVLVWDQFH�
GDWD�ZDV� FROOHFWHG�ZLWK� D� IRUFH� EORFN�� DQG�
WULP� DQG� VLQNDJH� ZHUH� UHFRUGHG� ZLWK� WZR�
ODVHU� H[WHQVRPHWHUV�� :HLJKWV� ZHUH� SODFHG�
LQ� WKH� PRGHO� WR� DFKLHYH� ]HUR� WULP� DQG� WR�
GLVSODFH� WKH�PRGHO� WR� WKH� WHVW� GUDIW��9LGHR�
RI� WKH� LQVLGH� RI� WKH� PRRQSRRO� ZDV� DOVR�
UHFRUGHG�DQG�DQDO\]HG� 
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7KH�PRGHO�WHVW�UHVXOWV�VKRZ�WKH�GLIIHUHQFH�LQ�PRGHO�UHVLVWDQFH��ǻ&70���YDULHV�VXEVWDQWLDOO\�
IRU�HDFK�PRRQSRRO�FRQILJXUDWLRQ�RYHU� WKH� UDQJH�RI� VSHHGV� WHVWHG��7KH�SHUIRUPDQFH�RI� WKH�
FLUFXODU�UHFHVV�GHYLDWHG�OHDVW�IURP�WKDW�RI�WKH�EDVH�PRRQSRRO��7KH�UHFWDQJXODU�DQG�WUDSH]RL�
GDO�UHFHVVHV�SHUIRUPHG�VLPLODUO\�DFURVV�WKH�UDQJH�RI�VSHHGV�DQG�RIIHUHG�D�QRWDEOH�UHGXFWLRQ�
LQ�UHVLVWDQFH�DW�KLJKHU�VSHHGV��+RZHYHU�� WKH� WUDSH]RLGDO� UHFHVV�KDG�D� ORZHU�ǻ&70�DW�HDFK�
VSHHG�WKDQ�WKH�UHFWDQJXODU�UHFHVV��7KH�WULDQJXODU�UHFHVV�VLJQLILFDQWO\�RXWSHUIRUPHG�WKH�RWKHU�
FRQILJXUDWLRQV�DW�WKH�WKUHH�ORZHVW�VSHHGV� 

7KH�DGGLWLRQ�RI�D�PRRQSRRO�DGGV�VLJQLILFDQW�UHVLVWDQFH�WR�D�6HULHV����KXOO��$�UHFHVV�DW�WKH�DIW�
HQG�RI�WKH�PRRQSRRO�ZDV�GHPRQVWUDWHG�WR�UHGXFH�WKH�DGGHG�UHVLVWDQFH�DW�FHUWDLQ�VSHHGV��7KH�
VKDSH�RI�WKH�UHFHVV�VXEVWDQWLDOO\�LQIOXHQFHV�WKH�PDJQLWXGH�RI�WKH�UHVLVWDQFH�UHGXFWLRQ��/RQJ�
HU��ZLGHU�UHFHVVHV�ZHUH�IRXQG�WR�EH�PRVW�HIIHFWLYH�DW�UHGXFLQJ�ZDWHU�PRWLRQV�DQG�UHVLVWDQFH�
DW�WKH�KLJKHU�)URXGH�QXPEHUV�WHVWHG��ZKLFK�FRUUHVSRQG�PRVW�FORVHO\�WR�WKH�RSHUDWLQJ�VSHHG�
RI�D�W\SLFDO�GULOOVKLS� 

&)'�SUHGLFWLRQV�RI� DGGHG� UHVLVWDQFH� IRU�PXOWLSOH�PRRQSRRO� UHFHVV�JHRPHWULHV�ZHUH� FRP�
SDUHG�ZLWK�WKH�H[SHULPHQWDO�GDWD�DQG�REVHUYDWLRQV��7KH�RYHUDOO�WUHQGV�REWDLQHG�ORRVHO\�UH�
VHPEOH�WKH�QXPHULFDO�SUHGLFWLRQV��EXW�WKH�H[SHULPHQWDO�GDWD�VKRZ�QRWDEOH�GLIIHUHQFHV�IURP�
WKH�&)'��7KH� H[SHULPHQWDO� UHVXOWV� LQGLFDWH� QXPHULFDO�PHWKRGV�PLJKW� SURYLGH� XVHIXO� HVWL�
PDWHV� RI� UHVLVWDQFH� WUHQGV� EXW� DUH� QRW� UHOLDEOH� IRU� DFFXUDWHO\� GHWHUPLQLQJ� WKH� DGGHG� UH�
VLVWDQFH�RI�D�PRRQSRRO� 

'ULOOVKLS��&XWDZD\�WR�6KRZ�0RRQSRRO�ZLWK�5HFHVV 
6RXUFH��+DPPDUJUHQ�DQG�7|UQEORP������ 

6+,�0RRQSRRO�5HFHVV�*HRPHWULHV��7RS�9LHZ 
6RXUFH��+DUULV������ 

0RGHO�LQ�50% 

+DUULV�&)'�5HVLVWDQFH�5HVXOWV 
6RXUFH��+DUULV������ 

([SHULPHQWDO�5HVLVWDQFH�5HVXOWV 


