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���,QWURGXFWLRQ 

2QH� DUHD� WKDW� KDV� D� IDLUO\� KLJK� HFRQRPLF� JURZWK� LV�
:HVW� -DYD�� +RZHYHU�� HFRQRPLF� JURZWK� LQ�:HVW� -DYD�
RFFXUV�XQHYHQO\��ZKHUH� WKH�QRUWKHUQ�DQG�FHQWUDO�SDUWV�
RI� :HVW� -DYD� KDYH� IDVWHU� HFRQRPLF� JURZWK� WKDQ� WKH�
VRXWKHUQ�SDUW�RI�:HVW�-DYD� 

7R�HTXDOL]H�HFRQRPLF�JURZWK�WR�UHDOL]H�WKH�ZHOIDUH�RI�
WKH� SHRSOH� LQ� WKH� VRXWKHUQ� SDUW� RI� :HVW� -DYD��
LPSURYHPHQWV�ZHUH�PDGH�WR�WKH�QDWLRQDO�URDG�LQ�6RXWK�
:HVW� -DYD�� QDPHO\� WKH� &LSDWXMDK-.DODSDJHQHS-
3DQJDQGDUDQ-3DQJDQGDUDQ� 1DWLRQDO� 5RDG�� ZKLFK�
VXIIHUV� VWUXFWXUDO� GDPDJH�� 7KLV� VWUXFWXUDO� GDPDJH�
LQFOXGHV� GDPDJH� IURP� SDYHPHQW� FRPSRQHQWV� ZKLFK�
DUH� PDUNHG� E\� SRWKROHV� DQG� FUDFNV� LQ� WKH� SDYHPHQW��
%DVHG� RQ� WKLV� EDFNJURXQG�� WKLV� URDG� UHKDELOLWDWLRQ�
DFWLYLW\� LQFOXGHV�DFWLYLWLHV� WR� LQFUHDVH� WKH� WKLFNQHVV�RI�
WKH� DVSKDOW� RYHUOD\� WR� SUHYHQW� IXUWKHU� GDPDJH� DQG�
UHVWRUH�URDG�VWDELOLW\�DFFRUGLQJ�WR�WKH�LQLWLDO�SODQ� 

,Q�WKLV�VWXG\��DQ�DQDO\VLV�RI�WKH�VWUXFWXUDO�FRQGLWLRQ�RI�
WKH� H[LVWLQJ� IOH[LEOH� SDYHPHQW� XVLQJ� WKH� $$6+72�
����� PHWKRG� DQG� WKH� 0(3'*� ����� PHWKRG� ZDV�
FRQGXFWHG�� %RWK� PHWKRGV� ZHUH� FKRVHQ� LQ� WKLV� VWXG\�
ZLWK� WKH� FRQVLGHUDWLRQ� WKDW� WKH� 0(3'*� PHWKRG� LV� D�
GHYHORSPHQW�RI�WKH�$$6+72������PHWKRG��ZKHUH�WKH�
$$6+72� ����� PHWKRG� XVHV� DQ� HPSLULFDO� DSSURDFK��
ZKLOH� WKH� 0(3'*� ����� PHWKRG� XVHV� DQ� HPSLULFDO�
PHFKDQLVWLF� DSSURDFK�� VR� WKDW� WKH� 0(3'*� �����
PHWKRG� LV� H[SHFWHG� WR� SURGXFH� D� PRUH� HFRQRPLFDO�
RXWSXW� WKDQ� WKH� $$6+72� ����� PHWKRG�� +RZHYHU��
VLQFH� WKH� 0(3'*� ����� PHWKRG� KDV� QHYHU� EHHQ�
LPSOHPHQWHG� LQ� ,QGRQHVLD�� D� SUHOLPLQDU\� VWXG\� ZDV�
FRQGXFWHG� WR�GHWHUPLQH�ZKHWKHU� WKH�PHWKRG�SURGXFHV�
PRUH� HFRQRPLFDO� RXWSXW� WKDQ� WKH� $$6+72� �����
PHWKRG�DQG�WR�GHWHUPLQH�ZKHWKHU�WKH�0(3'*�PHWKRG�
FDQ�EH�DSSOLHG�LQ�,QGRQHVLD� 

7KH�LQLWLDO�VWDJH�LQ�WKLV�URDG�SDYHPHQW�HYDOXDWLRQ�ZDV�
WKH� DQDO\VLV� RI� WUDIILF� GDWD� REWDLQHG� IURP� D� VXUYH\� LQ�
WKH� ILHOG�� WR� SUHGLFW� WKH� UHSHWLWLRQ� RI� WUDIILF� ORDGV� WKDW�
FURVV� WKH� DQDO\]HG� SDYHPHQW�� 7KH� QH[W� ZDV� WKH�
DQDO\VLV� RI� GHIOHFWLRQ� GDWD� IURP� WKH� )DOOLQJ� :HLJKW�
'HIOHFWRPHWHU� �):'�� WHVW� IRU� VWUXFWXUDO� HYDOXDWLRQ�
XVLQJ� WKH� $$6+72� ����� 0HWKRG�� 7KHQ�� WKH� VWUHVV-
VWUDLQ� UHVSRQVH� ZDV� FDOFXODWHG� XVLQJ� WKH� .(13$9(�
SURJUDP�DQG� WKH� WHVWLQJ�RI�PDWHULDO� FKDUDFWHULVWLFV� IRU�
VWUXFWXUDO�HYDOXDWLRQ�ZDV�FRQGXFWHG�XVLQJ�WKH�0(3'*�
�����0HWKRG��$IWHU�DQDO\]LQJ�XVLQJ�WKH�WZR�PHWKRGV��
WKH� QH[W� VWHS� ZDV� WR� FKRRVH� WKH� PRVW� HFRQRPLFDO�
RYHUOD\�WKLFNQHVV�DQG�H[SODLQ�WKH�IDFWRUV�WKDW�LQIOXHQFH�
WKH�GLIIHUHQFH�LQ�WKH�UHVXOWV� 

���/LWHUDWXUH�5HYLHZ 

����)OH[LEOH�SDYHPHQW�VWUXFWXUH 

7KH� VWUXFWXUH� RI� D� URDG� SDYHPHQW� LV� D� PL[WXUH� RI�
DJJUHJDWH� DQG� ELQGHU� SODFHG� RQ� D� VXEJUDGH� ZLWK� D�
FHUWDLQ�FRPSDFWLRQ�WKDW�IXQFWLRQ�WR�VHUYH�WUDIILF�ORDGV��
7KH�H[LVWHQFH�RI� WKLV� URDG�SDYHPHQW� VWUXFWXUH�DLPV� WR�
UHGXFH� VWUDLQ� RU� SUHVVXUH� GXH� WR�ZKHHO� ORDGV� VR� DV� WR�
UHDFK� D� OHYHO� RI� YDOXH� WKDW� FDQ� EH� DFFHSWHG� E\� WKH�

JURXQG� WKDW� VXSSRUWV� WKH� ORDG�� $JJUHJDWH� PL[HG� ZLWK�
DVSKDOW� DV� D� ELQGHU� LV� FDOOHG� IOH[LEOH� SDYHPHQW�
FRQVWUXFWLRQ�� 7KLV� LV� EHFDXVH� WKH� IXQFWLRQ� RI� WKLV�
IOH[LEOH� OD\HU� LV� WR� FDUU\� DQG� GLVWULEXWH� WUDIILF� ORDGV�
IURP� WKH� VXUIDFH� WR� WKH� VXEJUDGH�� 7KH� IOH[LEOH�
SDYHPHQW� VWUXFWXUH� KDV� D� SDYHPHQW� VWUXFWXUH� RU� OD\HU�
WKDW�KDV�WKHLU�UHVSHFWLYH�UROHV� 

D� 6XEJUDGH 
E� 6XEEDVH 
F� %DVH 
G� 6XEEDVH 

����&ULWHULD�IRU�GDPDJH�WR�IOH[LEOH�SDYHPHQW 

7KH� FDXVHV�RI� GDPDJH� WR� D� URDG� VHJPHQW� DUH� YDULRXV��
LQFOXGLQJ� 

D� 7KH� URDG� SDYHPHQW� UHFHLYHV� D� WUDIILF� ORDG� WKDW�
H[FHHGV�WKH�GHVLJQ�WUDIILF�ORDG� 

E� 6XEJUDGH�FRQGLWLRQV�DUH�QRW�JRRG� 
F� 3RRUO\�WUHDWHG�SDYHPHQW�VWUXFWXUH�PDWHULDO� 
G� $VSKDOW�FRQWHQW�LQ�D�PL[WXUH�WKDW�GRHV�QRW�PDWFK�

WKH�GHVLJQ�DVSKDOW�FRQWHQW� 
H� 3RRU�GUDLQDJH� 

7KH� W\SHV� RI� IOH[LEOH� SDYHPHQW� GDPDJH� WKDW� RFFXU�
LQFOXGH� 

D� 'HIRUPDWLRQ�� ZKHUH� WKH� VXUIDFH� H[SHULHQFHV�
GHSUHVVLRQ�RU�FKDQJH�LQ�WKH�URDG�VXUIDFH� 

E� &UDFNV�LQ�WKH�SDYHPHQW�GXH�WR�WKH�WHQVLOH�VWUDLQ�LQ�
WKH�DVSKDOW�H[FHHGLQJ�WKH�PD[LPXP�WHQVLOH�VWUDLQ� 

F� 5DYHOLQJ��SROLVKHG�DJJUHJDWH��VWULSSLQJ� 
G� 3RWKROHV�LQ�WKH�SDYHPHQW� 
H� /DQH�6KRXOGHU�GURS-RII� 

����)DOOLQJ�ZHLJKW�GHIOHFWRPHWHU��):'� 

)DOOLQJ� :HLJKW� 'HIOHFWRPHWHU� �):'�� LV� RQH� RI� WKH�
WRROV� XVHG� WR� HYDOXDWH� WKH� VWUHQJWK� RI� WKH� VWUXFWXUH�
ZLWKRXW�GDPDJLQJ�WKH�SDYHPHQW�VWUXFWXUH��7KLV�WRRO�LV�
WKH�UHVXOW�RI�D�PRGLILFDWLRQ�RI�WKH�SUHYLRXV�WRRO�ZKHUH�
WKLV� WRRO� XVHV� D� FRPSXWHUL]HG� V\VWHP��7KLV� WRRO� KDV� D�
ZRUNLQJ� SULQFLSOH� RI� LPSXOVH� ORDGLQJ� ZKLFK� JLYHV� DQ�
HIIHFW�OLNH�WKH�ZKHHO�ORDG�RI�D�YHKLFOH�VR�DV�WR�SURGXFH�
D� GHIOHFWLRQ� RQ� WKH� SDYHPHQW�� 7KH� PDJQLWXGH� RI� WKH�
GHIOHFWLRQ� WKDW� RFFXUV� LV� UHFRUGHG� XVLQJ� �� �QLQH��
GHIOHFWRUV� PRXQWHG� DW� D� FHUWDLQ� GLVWDQFH� RQ� WKH�
PHDVXULQJ� URG� VR� WKDW� WKH� GHIOHFWLRQ� ZRXOG� IRUP� D�
GHIOHFWLRQ� ERZO�� 7KH� JUHDWHVW� GHIOHFWLRQ� LV� DW� WKH�
ERWWRP�RI�WKH�ORDG�� 

��� &DOFXODWLRQ� RI� SDYHPHQW� VWUHVV� DQG� VWUDLQ�
 UHVSRQVH�XVLQJ�WKH�.(13$9(�SURJUDP 

.(13$9(�3URJUDP�LV�D�VRIWZDUH�WR�DQDO\]H�RU�GHLVJQ�
SDYHPHQW�VWUXFWXUH�E\�FDOFXODWLQJ�WKH�VWUHVV�DQG�VWUDLQ�
WKDW� RFFXU� LQ� WKH� VXEEDVH� WR� WKH� VXEJUDGH� RI� WKH�
SDYHPHQW��7KH�VWUHVV�DQG�VWUDLQ�YDOXHV�EHFRPH�RQH�RI�
WKH�LQSXWV�LQ�FDOFXODWLQJ�ORDG�UHSHWLWLRQV�XQWLO�WKH�ILQDO�
UHVXOW� REWDLQHG� LV� WKH� WKLFNQHVV� UHTXLUHPHQW� RI� WKH�
SDYHPHQW�OD\HU� 
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��� $VSKDOW� RYHUOD\� WKLFNQHVV�DQDO\VLV�XVLQJ�$$6+72�
 �����PHWKRG 

$PHULFDQ� $VVRFLDWLRQ� RI� 6WDWH� +LJKZD\� DQG�
7UDQVSRUWDWLRQ�2IILFLDOV� �$$6+72��JXLGH�IRU�GHVLJQ�RI�
SDYHPHQW� VWUXFWXUH� ������ ZLGHO\� NQRZQ� DV� $$6+72�
������ LV� D� GHVLJQ� PHWKRG� EDVHG� RQ� HPSLULFDO� PHWKRGV�
WKDW� DUH� RIWHQ� XVHG� IRU� SDYHPHQW� WKLFNQHVV� GHVLJQ�
WKURXJKRXW� WKH� ZRUOG� DQG� LV� WKH� DGRSWLRQ� RI� GHVLJQ�
VWDQGDUGV� LQ�YDULRXV� FRXQWULHV��7KH� HPSLULFDO�PHWKRG� LV�
DQ�DSSURDFK�EDVHG�RQ�WHVW�UHVXOWV�WR�HVWDEOLVK�FRUUHODWLRQV�
EHWZHHQ� LQSXWV� DQG� RXWSXWV�� VXFK� DV� WKH� FRUUHODWLRQ�
EHWZHHQ� SDYHPHQW� GHVLJQ� DQG� SDYHPHQW� SHUIRUPDQFH��
7KLV�PHWKRG�XVHV� WKH�FRQFHSW�RI�EDFN�FDOFXODWLRQ� WR�JHW�
WKH�YDOXH�RI�WKH�RYHUOD\�WKLFNQHVV� 
7KH�SDUDPHWHUV�QHHGHG�LQ�WKH�DQDO\VLV�DUH�DV�IROORZV� 

D� 'HVLJQ�WUDIILF�ORDGV 
E� 'HIOHFWLRQ�GDWD�IURP�):'�WHVW 

��� $VSKDOW�RYHUOD\�WKLFNQHVV�DQDO\VLV�XVLQJ�0(3'*�
 ���� 

0HFKDQLVWLF-(PSLULFDO�'HVLJQ�*XLGH� �0(3'*���NQRZQ�
DV������$$6+72�'HVLJQ�*XLGH�SUHVHQWHG�E\�WKH�8QLWHG�
6WDWHV��0(3'*�ZDV�IRUPHG�E\�WKH�1DWLRQDO�&RRSHUDWLYH�
+LJKZD\� 5HVHDUFK� 3URJUDP� �1+5&3�� XQGHU� WKH�
DXVSLFHV�RI� WKH�$PHULFDQ�$VVRFLDWLRQ�RI�6WDWH�+LJKZD\�
DQG�7UDQVSRUWDWLRQ�2IILFLDOV��$$6+72���7KLV�PHWKRG�LV�
D� IXUWKHU� GHYHORSPHQW� RI� WKH� $$6+72� ����� PHWKRG��
ZKHUH� WKH� DSSURDFK� XVHG� LV� D� PHFKDQLVWLF-HPSLULFDO�
DSSURDFK�� 7KH� PHFKDQLVWLF-HPSLULFDO� DSSURDFK� LV� DQ�
DSSURDFK�WKDW�LQYROYHV�FDOFXODWLQJ�WKH�UHVSRQVH�RI�VWUHVV��
VWUDLQ�� DQG�GHIOHFWLRQ�ZKLFK� WKHQ�SUHGLFWV� WKH�SHUIRUPDQFH�
RI� WKH� VWUXFWXUH� LQ� WKH� IXWXUH�� 7KLV� GHVLJQ� JXLGH�
UHSUHVHQWV�LQQRYDWLRQV�LQ�SDYHPHQW�GHVLJQ�WKDW�KDYH�EHHQ�
FRQGXFWHG�VR�IDU��7KH�LQSXWV�XVHG�LQ�WKLV�PHWKRG�LQFOXGH� 

D� 7UDIILF�DQDO\VLV� 
E� 0DWHULDO�FKDUDFWHULVWLFV� 
F� /RFDO�FDOLEUDWLRQ�IDFWRUV� 
G� 7HPSHUDWXUH�RU�FOLPDWH�IDFWRUV� 
H� ,QSXW�GDWD�DFFXUDF\�OHYHO� 
I� 7\SH�RI�URDG�GDPDJH�WKDW�RFFXUV� 

���5HVHDUFK�0HWKRGRORJ\ 

7KH�PHWKRG� XVHG� LQ� WKLV� VWXG\� LV� DQ� DQDO\WLFDO� PHWKRG�
ZLWK� DQ� HPSLULFDO� DQG� PHFKDQLVWLF-HPSLULFDO� DSSURDFK��
'DWD� FROOHFWLRQ� LV� VHFRQGDU\� GDWD� REWDLQHG� IURP�
386-$7$1�� 7KH� VWHSV� RI� WKLV� VWXG\� FDQ� EH� VHHQ� IURP�
WKH�IORZ�FKDUW�LQ�)LJXUH��� 

���'DWD�3UHVHQWDWLRQ�DQG�$QDO\VLV 

����*HQHUDO 

7KH� FDVH� VWXG\� LQ� WKLV� UHVHDUFK� LV� WKH� &LSDWXMDK-
.DODSDJHQHS-3DQJDQGDUDQ� 1DWLRQDO� 5RDG� VHFWLRQ� IURP�
6WD���������WR����������7KH�WRWDO�OHQJWK�RI�WKLV�URDG�LV�
������ NP� ZLWK� WKH� ���� 77� URDG� W\SH�� WKH� ZLGWK� RI� WKH�
SDYHPHQW�LV������P��DQG�WKH�ZLGWK�RI�WKH�URDG�VKRXOGHU�LV�
�����P�� �7KH�GDWD�XVHG��VXFK�DV� WUDIILF�YROXPH��H[LVWLQJ�
SDYHPHQW�FRQGLWLRQV��DQG�GHIOHFWLRQ�YDOXH�DUH�VHFRQGDU\�
GDWD� REWDLQHG� IURP� 386-$7$1�� 7KHQ�� WKH� SDUDPHWHUV�

WKDW�DUH�WKH�UHVXOWV�RI�WHVWV�LQ�WKH�ODERUDWRU\�ZHUH�WDNHQ�
IURP� WKH� SUHYLRXV� UHVXOWV� RI� WHVWV� LQ� WKH� ODERUDWRU\� DV�
DVVXPSWLRQV�IRU�WKLV�FDOFXODWLRQ� 

����7UDIILF�GDWD�YROXPH 

7KH�WUDIILF�GDWD�REWDLQHG�LV� WKH�WUDIILF�YROXPH�LQ�����-
������ZKLFK�ZRXOG�ODWHU�EH�XVHG�WR�SHUIRUP�&XPXODWLYH�
(TXLYDOHQW� 6LQJOH� $[OH� /RDG� �&(6$/�� DQDO\VLV� DQG�
FDOFXODWH�WKH�RYHUOD\�WKLFNQHVV� 

����9HKLFOH�GDPDJH�IDFWRU��9')��YDOXH�GDWD 

9HKLFOH� 'DPDJH� )DFWRU� �9')�� YDOXH� LV� WKH� RXWSXW�
REWDLQHG� IURP� D� VXUYH\� FRQGXFWHG� E\� WKH� 'LUHFWRUDWH�
*HQHUDO� RI� +LJKZD\V� XVLQJ� WKH� :HLJKW� LQ� 0RWLRQ�
�:,0��WRRO��7R�JHW�WKH�RXWSXW�LQ�WKH�IRUP�RI�WKLV�9')�
YDOXH��WKH�'LUHFWRUDWH�*HQHUDO�RI�+LJKZD\V�FRQGXFWHG�D�
VXUYH\�RI� WKH� YHKLFOH� D[OH� ORDG� LQ� WKH� ILHOG� WR� ILQG�RXW�
WKH�ORDG�FDUULHG�E\�WKH�YHKLFOH�H[SHULHQFLQJ�RYHUORDG�ZKLFK�
KDV�DQ�LPSDFW�RQ�WKH�DPRXQW�RI�GHIOHFWLRQ�H[SHULHQFHG�
E\�WKH�URDG�SDYHPHQW��7KLV�GDWD�ZDV�RQO\�FLUFXODWHG�LQ�
�����LQ�WKH�&LUFXODU�/HWWHU�RI�WKH�'LUHFWRUDWH�*HQHUDO�RI�
+LJKZD\V��7KLV�9')�YDOXH�ZDV�JURXSHG�EDVHG�RQ�HDFK�
UHJLRQ� LQ� ,QGRQHVLD��6LQFH� WKH�UHVHDUFK� ORFDWLRQ�ZDV� LQ�
WKH� 6RXWK� &RDVW� RI�:HVW� -DYD� �3$16(/$��� WKH� 9')�
YDOXH� LQ� WKH�:HVW� -DYD� �&HQWUDO� +LJKZD\�5RXWH�� DUHD�
ZDV�FKRVHQ�ZKLFK�ZDV�FRQVLGHUHG� WKH�FORVHVW� WR� WKH�URDG�
VHJPHQW�� 7KH� 9')� YDOXH� IRU� WKH� :HVW� -DYD� �&HQWUDO�
+LJKZD\�5RXWH��UHJLRQ�FDQ�EH�VHHQ�LQ�7DEOH��� 

����5RDG�SDYHPHQW�FRQGLWLRQ�GDWD 

7KLV�SDYHPHQW�FRQGLWLRQ�GDWD�LV�VHFRQGDU\�GDWD�REWDLQHG�
IURP� WKH� :HVW� -DYD� 386-$7$1� ZKLFK� FRQGXFWHG� D�

)LJXUH����6WXG\�IORZFKDUW 
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VXUYH\�LQ�������7KH�SDYHPHQW�FRQGLWLRQ�GDWD�REWDLQHG�
LV�LQ�WKH�IRUP�RI�DQ�$V�%XLOW�'UDZLQJ�GRFXPHQW�ZKLFK�
SURYLGHV�LQIRUPDWLRQ�RQ�WKH�W\SH�RI�SDYHPHQW�XVHG��WKH�
WKLFNQHVV�RI�WKH�H[LVWLQJ�SDYHPHQW�OD\HU��WKH�WKLFNQHVV�
RI�WKH�VXEEDVH��DQG�WKH�W\SH�RI�GUDLQDJH�XVHG��6LQFH�WKH�
&%5�YDOXH�RI�WKH�VXEJUDGH�ZDV�XQNQRZQ��D�WULDO�RQ�WKH�
&%5� YDOXH� ZDV� FRQGXFWHG� �� �WKUHH�� WLPHV�� 7KH�
VHOHFWHG�&%5�YDOXHV�DUH����������DQG���� 

����/RFDO�FDOLEUDWLRQ�IDFWRU�GDWD 

7KH�JOREDO�FDOLEUDWLRQ�IDFWRU�LV�D�SUHGLFWLYH�PRGHO�WKDW�
KDV� EHHQ� FDOLEUDWHG� XVLQJ� D� GDWD� VHW� WKDW� FRYHUV� WKH�
HQWLUH� 8QLWHG� 6WDWHV� RI� $PHULFD�� ZKLOH� WKH� ORFDO�
FDOLEUDWLRQ� IDFWRU� LV� D�PRUH� VSHFLILF� FDOLEUDWLRQ� IDFWRU�
ZKHUH� DGMXVWPHQWV� DUH�PDGH� WR� FOLPDWLF� FRQGLWLRQV� LQ�
HDFK�VWDWH�LQ�$PHULFD��6LQFH�WKH�ORFDO�FDOLEUDWLRQ�IDFWRU�
LV�REWDLQHG�IURP�WKH�VWDWHV� LQ�$PHULFD�� LW� LV�QHFHVVDU\�
WR�ILUVW�VHOHFW�WKH�VWDWH�WKDW�ZLOO�EH�XVHG�DV�WKH�EDVLV�IRU�
LQSXWWLQJ�ORFDO�FDOLEUDWLRQ��,Q�WKLV�DQDO\VLV��WKH�VWDWH�RI�
2UHJRQ��$PHULFD�ZDV�VHOHFWHG� 

����7UDIILF�JURZWK�IDFWRU�FDOFXODWLRQ 

7KH� WUDIILF� JURZWK� IDFWRU� LV� REWDLQHG� IURP� WKH�JURZWK�
LQ�WUDIILF�YROXPH�WKDW�RFFXU�GXULQJ�WKH�QXPEHU�RI�\HDUV�
XQGHU�UHYLHZ��%DVHG�RQ�WKH�UHVXOWV�RI�WKH�FDOFXODWLRQ�RI�WUDIILF�
YROXPH�JURZWK�LQ�����-������LW�FDQ�EH�GHWHUPLQHG�WKH�
YDOXH�RI�WKH�WUDIILF�JURZWK�IDFWRU�LV�LQ�DFFRUGDQFH�ZLWK�
WKH�LQFUHDVH�LQ�YROXPH�WKDW�RFFXUUHG�HDFK�\HDU�� 

%DVHG�RQ�WKH�JUDSK��WKH�WUDIILF�JURZWK�IDFWRU�FDQQRW�EH�
XVHG�EHFDXVH�WKH�UHVXOWLQJ�YDOXH�LV�WRR�KLJK�VR�WKDW�WKH�
JURZWK�IDFWRU�XVHG�LQ�WKLV�DQDO\VLV�UHIHUV�WR�WKH�&HQWUDO�
6WDWLVWLFV� $JHQF\� �%36�� IRU� ����-������ ZKLFK� LV�
������IRU�WKH�6RXWK�&RDVW�DUHD��3$16(/$�� 

��� &XPXODWLYH� HTXLYDOHQW� VLQJOH�D[OH� ORDG� �&(6$/��
 FDOFXODWLRQ 

7KH�&(6$/�FDOFXODWLRQ�ZDV� FRQGXFWHG�XVLQJ��� �WZR��
VFHQDULRV�� 6FHQDULR� �� �RQH��� ZKHUH� LQ� ����� WUDIILF� LV�
FRQVLGHUHG� XQFRQWUROOHG� �IDFWXDO��� EXW� DIWHU� ������

QDPHO\� LQ�����-����� WUDIILF� LV�FRQVLGHUHG� WR�EH�XQGHU�
FRQWURO� �QRUPDO��� :KLOH� VFHQDULR� �� �WZR��� GXH� WR� WKH�
����-�����&RYLG-���SDQGHPLF��WKH�WUDIILF�FRQGLWLRQ�LQ�
WKH�ILHOG�LV�RXW�RI�FRQWURO��VR�WKDW� LQ�����-�����WUDIILF�
LV� FRQVLGHUHG� XQFRQWUROOHG� �IDFWXDO��� $IWHU� ������
QDPHO\� WKH� \HDUV� ����-������ WKH� WUDIILF� FRQGLWLRQ� LQ�
WKH�ILHOG�LV�FRQVLGHUHG�WR�EH�PRUH�FRQWUROOHG��QRUPDO���
%DVHG� RQ� WKH� UHVXOWV� RI� WKH� FDOFXODWLRQV�� WKH� DFWXDO�
&(6$/�YDOXH�LQ������IRU�VFHQDULR���LV�����������DQG�
VFHQDULR��� LV� ������������7KHQ�� IRU� WKH�&(6$/�YDOXH�
LQ� WKH� ����� SODQ� \HDU�� WKH� DFWXDO� &(6$/� YDOXHV� LQ�
�����ZHUH� REWDLQHG� IRU� VFHQDULR� �� RI� ����������� DQG�
VFHQDULR���RI������������ 

��� $QDO\VLV� RI� GHIOHFWLRQ� GDWD� DQG� UHSUHVHQWDWLYH�
 GHIOHFWLRQ 

)URP� WKH� XQLIRUPLW\� SURFHVV� WKDW� ZDV� FRQGXFWHG�� WKH�
PD[LPXP� XQLIRUPLW\� IDFWRU� REWDLQHG� ZDV� �������
ZKLFK� LQGLFDWHV� WKDW� WKH� XQLIRUPLW\� IDFWRU� LQ� HDFK�
VHJPHQW�LV�TXLWH�JRRG��ZKLFK�FDQ�EH�VHHQ�LQ�7DEOH���� 

7DEOH����&DOLEUDWLRQ�IDFWRUV 

7DEOH����7UDIILF�JURZWK�IDFWRU 

7DEOH����9')�YDOXH 

6RXUFH��6(�6XSOHPHQ�0'3������ 

)LJXUH����([LVWLQJ�SDYHPHQW�OD\HU�DQG�RYHUOD\� 
SDYHPHQW�PRGHOLQJ 

&RQGLWLRQ *URXS 
�% 

*URXS 
�$ 

*URXS 
�% 

*URXS 
�$� 

*URXS 
�$� 
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)XUWKHUPRUH�� IURP� WKH� DQDO\VLV� RI� WKH� UHSUHVHQWDWLYH�
GHIOHFWLRQ�� WKH�GHIOHFWLRQ�GDWD�G��DW� WKH� ORDG�FHQWHU�ZDV�
VHOHFWHG� DV� WKH� UHSUHVHQWDWLYH� GHIOHFWLRQ� WKDW� KDV� JRQH�
WKURXJK� WKH� VHJPHQWDWLRQ� SURFHVV�� 7KLV� UHSUHVHQWDWLYH�
GHIOHFWLRQ�YDOXH�ZDV�WKHQ�PXOWLSOLHG�E\�WKH�7HPSHUDWXUH�
$GMXVWPHQW�)DFWRU��7$)��REWDLQHG�IURP�WKH�SORW�UHVXOWV�RQ�
WKH�JUDSK�RI�WKH�UHODWLRQVKLS�EHWZHHQ�7$)�DQG�WKH�DVSKDOW�
PL[LQJ�WHPSHUDWXUH�ZKLFK�FDQ�EH�VHHQ�LQ�7DEOH��� 

��� $QDO\VLV� RI� DVSKDOW� RYHUOD\� WKLFNQHVV� XVLQJ�$$6+72�
 �����PHWKRG� 

7KLV� VWHS� LQFOXGHV� DQ�RYHUOD\� DQDO\VLV� WKDW� UHIHUV� WR� WKH�
$$6+72� ����� PHWKRG�� ,Q� WKLV� PHWKRG�� WKH� VWHSV�
FRQGXFWHG�DIWHU�WKH�WUDIILF�GDWD�DQDO\VLV�ZHUH�FDOFXODWLQJ�

WKH�YDOXH�RI�WKH�5HVLOLHQW�0RGXOXV��05���WKH�(IIHFWLYH�
0RGXOXV� RI� DOO� SDYHPHQW� OD\HUV� DERYH� WKH� VXEJUDGH�
�(S���DQG�WKH�YDOXH�RI�DH�WR�REWDLQ�WKH�UHTXLUHG�RYHUOD\�
WKLFNQHVV�� 7KHVH� YDOXHV� DUH� EDVHG� RQ� WKH� W\SH� RI�
PDWHULDO�XVHG�LQ�WKH�H[LVWLQJ�SDYHPHQW�� 

1H[W�ZDV�WKH�FDOFXODWLRQ�RI�WKH�VWUXFWXUDO�FDSDFLW\��61���
)URP� WKH� FDOFXODWLRQV� WKDW� KDYH� EHHQ� FRQGXFWHG�� WKH�
&%5�YDOXH�DIIHFWV�WKH�YDOXH�RI�WKH�VWUXFWXUDO�FDSDFLW\�RI�
FRPSRQHQW�DQDO\VLV��61HII-���XVLQJ�D�SDYHPHQW�OD\HU��D��
DQG�D�GUDLQDJH�V\VWHP��P���+RZHYHU��LQ�WKLV�FDOFXODWLRQ�
WKH�PLQLPXP�61�YDOXH�LV�FKRVHQ��ZKHUH�WKH�PLQLPXP�61�
YDOXH�REWDLQHG�LV�WKH�61HII�YDOXH�EDVHG�RQ�WKH�GHIOHFWLRQ�
WHVW�XVLQJ�):'��61HII-����6R�WKDW�LQ�WKLV�FDOFXODWLRQ��WKH�
&%5�YDOXH�LV�QRW�VR�LQIOXHQWLDO�EHFDXVH�LW�VWLOO�SURGXFHV�
DQ�61�YDOXH�WKDW�LV�JUHDWHU�WKDQ�WKH�61�YDOXH�EDVHG�RQ�
WKH� GHIOHFWLRQ� WHVW�� &DOFXODWLRQ� RI� VWUXFWXUDO� FDSDFLW\�
�61��FDQ�EH�VHHQ�LQ�7DEOH���DQG�7DEOH��� 

)URP� WKH� FDOFXODWLRQ� FRQGXFWHG�� WKH� UHTXLUHG� RYHUOD\�
WKLFNQHVV�FDQ�EH�VHHQ�LQ�7DEOH���DQG�7DEOH���� 

7R� IDFLOLWDWH� LPSOHPHQWDWLRQ� LQ� WKH� ILHOG�� WKH� VHOHFWHG�
RYHUOD\� WKLFNQHVV� LV� WKH� PD[LPXP� RYHUOD\� WKLFNQHVV��
ZKLFK�LV����FP�IRU�VFHQDULR���DQG����FP�IRU�VFHQDULR��� 

���� $QDO\VLV� RI� DVSKDOW� RYHUOD\� WKLFNQHVV� XVLQJ�
 0(3'*������PHWKRG 

,Q�WKH�RYHUOD\�DQDO\VLV�XVLQJ�WKH�0(3'*������PHWKRG��
WKH� YDOXHV� RI� VWUHVV� DQG� VWUDLQ� DW� WKH� VXUIDFH� FRXUVH� WR�
WKH�VXEJUDGH�DUH�UHTXLUHG��VR�WKH�VWUHVV�DQG�VWUDLQ�YDOXHV�DUH�
REWDLQHG�IURP�WKH�DQDO\VLV�RI� WKH�.(13$9(�SURJUDP��
7KH� FDOFXODWLRQ� RI� WKH� VWUHVV� DQG� VWUDLQ� UHVSRQVH� XVLQJ�
WKH� .(1,13� DQG� .(1/$<(5� SURJUDPV� ZDV�
FRQGXFWHG� ZLWK� �� �IRXU�� WULDO� WKLFNQHVV� YDULDWLRQV��
QDPHO\���FP����FP�����FP��DQG����FP�DQG���YDULDWLRQV�
RI�WKH�&%5�YDOXH����QDPHO\����������DQG������7KHQ��

7DEOH����8QLIRUPLW\�IDFWRU 

7DEOH����5HSUHVHQWDWLYH�GHIOHFWLRQ�YDOXHV 

7DEOH���DQG����5HFDSLWXODWLRQ�RI�61�DQG�61HII�YDOXHV�IRU�VFHQDULR���DQG�VFHQDULR�� 

7DEOH���DQG�����5HFDSLWXODWLRQ�RI�UHTXLUHG�RYHUOD\�WKLFNQHVV�IRU�VFHQDULR���DQG�VFHQDULR�� 

6HJPHQW ).�� &DWHJRU\ 

������-������ ����� )$,5 

������-������ ����� )$,5 

������-������ ����� )$,5 
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�������-������� ����� )$,5 
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6HJPHQW 
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7$)��*UDSK� 
'��5HS��[7$) 
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QRWH�WKDW�LQ�WKH�DQDO\VLV�XVLQJ�WKH�0(3'*�PHWKRG��WKH�
UHSHWLWLRQ�YDOXH�RI� WKH� D[OH� ORDG� LV� DVVXPHG� WR�EH� WKH�
VDPH� DV� WKH� &(6$/� YDOXH�� 7KH� QH[W� VWDJH� ZDV� WR�
DQDO\]H� WKH� URDG� GDPDJH� WKDW� RFFXUUHG� RQ� WKH�
SDYHPHQW� XQGHU� UHYLHZ�� 7KH� DQDO\]HG� URDG� GDPDJH�
LQFOXGHV� 

D� 3HUPDQHQW�'HIRUPDWLRQ 
E� $OOLJDWRU�&UDFN�DQG�/RQJLWXGLQDO�&UDFN 
F� 7UDQVYHUVH�&UDFN 
G� 5HIOHFWLYH�&UDFN 
H� ,5, 

$IWHU� DOO� W\SHV� RI� URDG� GDPDJH� ZHUH� FDOFXODWHG�� WKH�
QH[W� VWHS�ZDV� WR�GHWHUPLQH� WKH�RYHUOD\� WKLFNQHVV��7KH�
VHOHFWLRQ� RI� RYHUOD\� WKLFNQHVV� ZDV� EDVHG� RQ� WKH�
SHUIRUPDQFH�FULWHULD�GHWHUPLQHG�E\�0(3'*������� VR�
WKDW� WKH� RYHUOD\� WKLFNQHVV� WKDW� FRXOG� EH� XVHG�ZDV� WKH�
RQH� WKDW�PHW� DOO� WKHVH� UHTXLUHPHQWV��7KH�SHUIRUPDQFH�
FULWHULD�IRU�WKH�DQDO\]HG�RYHUOD\�WKLFNQHVV�FDQ�EH�VHHQ�
LQ�7DEOH����DQG�7DEOH���� 

)URP� WKH� UHFDSLWXODWLRQ� RI� WKH� FDOFXODWLRQV� DERYH�� LW�
VKRZV� WKDW� WKH� WULDO� WKLFNQHVV� WKDW� PHHWV� DOO� WKH�
SHUIRUPDQFH� FULWHULD� DSSOLHG�E\�0(3'*������YDULHV��
7KH� YDULDWLRQ� RI� RYHUOD\� WKLFNQHVV� WKDW� PHHWV� WKH�
SHUIRUPDQFH�FULWHULD�LV�LQIOXHQFHG�E\�WKH�&%5�YDOXH�RI�
WKH� VXEJUDGH�� 7KH� ODUJHU� WKH� &%5� YDOXH� XVHG�� WKH�
VPDOOHU� WKH� VWUHVV� DQG� VWUDLQ� WKDW� RFFXU� LQ� WKH� VXUIDFH�
FRXUVH� WR� WKH� VXEJUDGH� DQG� WKH� VPDOOHU� WKH� UHTXLUHG�
RYHUOD\�WKLFNQHVV��,Q�DGGLWLRQ��WKH�RYHUOD\�WKLFNQHVV�LV�
DOVR� LQIOXHQFHG� E\� WKH� ORFDO� FDOLEUDWLRQ� IDFWRU� RI� WKH�
VHOHFWHG�86�VWDWH� 

�����&RPSDULVRQ� RI� DQDO\VLV� XVLQJ�$$6+72� �����
PHWKRG�DQG�0(3'*������PHWKRG 

$IWHU� WKH� RYHUOD\� WKLFNQHVV� IURP� HDFK� PHWKRG� ZDV�
REWDLQHG�� WKH� QH[W� VWHS� ZDV� WR� FRPSDUH� WKH� RYHUOD\�
WKLFNQHVV� WR� VHOHFW� WKH�PRVW�HFRQRPLFDO� WKLFNQHVV�DQG�
H[SODLQ� WKH� IDFWRUV� WKDW� LQIOXHQFH� WKH� GLIIHUHQFH�� 7KH�
FRPSDULVRQ� RI� RYHUOD\� WKLFNQHVV� XVLQJ� ERWK� PHWKRGV�
FDQ�EH�VHHQ�LQ�)LJXUH���DQG�)LJXUH��� 

7DEOH�����5HFDSLWXODWLRQ�RI�WKLFNQHVV�SHUIRUPDQFH�FULWHULD�RI�VFHQDULR���ZLWK�YDULDWLRQV�LQ�&%5�YDOXH 

7DEOH�����5HFDSLWXODWLRQ�RI�WKLFNQHVV�SHUIRUPDQFH�FULWHULD�RI�VFHQDULR���ZLWK�YDULDWLRQV�LQ�&%5�YDOXH 

)LJXUH���GDQ�����&RPSDULVRQ�RI�RYHUOD\�WKLFNQHVV�IRU�VFHQDULR���DQG�VFHQDULR�� 

3HUIRUPDQFH�&ULWHULD 0D[�9DOXH�$W�7KH�(QG�
RI�/LIH�'HVLJQ 

8VLQJ�&%5����
9DOXH 

8VLQJ�&%5�����
9DOXH 

8VLQJ�&%5�����
9DOXH 

���FP ��FP ��FP 

$OOLJDWRU�FUDFNLQJ��ERWWRP�XS�FUDFNLQJ� ������ ���� ���� ���� 

/RQJLWXGLQDO�FUDFNLQJ��WRS�GRZQ�FUDFNLQJ� �������P�NP ����� ����� ����� 

7RWDO�&UDFNLQJ��5HIOHFWLYH���$OOLJDWRU� ������ ���� ���� ���� 

5XW�GHSWK��3HUPDQHQW�GHIRUPDWLRQ�MDOXU�URGD� �����PP ���� ����� ���� 

3HUPDQHQW�GHIRUPDWLRQ-�WRWDO�SDYHPHQW��PP� �����PP ���� ����� ���� 

7UDQVYHUVH�FUDFNLQJ�OHQJWK��WKHUPDO�FUDFNV� ������P�NP -���� -���� -���� 

,5,��VPRRWKQHVV� ����P�NP ���� ���� ���� 

3HUIRUPDQFH�&ULWHULD 0D[�9DOXH�$W�7KH�(QG 
RI�/LIH�'HVLJQ 

8VLQJ�&%5����
9DOXH 

8VLQJ�&%5�����
9DOXH 

8VLQJ�&%5�����
9DOXH 

���FP ���FP ��FP 

$OOLJDWRU�FUDFNLQJ��ERWWRP�XS�FUDFNLQJ� ������ ���� ���� ���� 

/RQJLWXGLQDO�FUDFNLQJ��WRS�GRZQ�FUDFNLQJ� �������P�NP ����� ����� ����� 

7RWDO�&UDFNLQJ��5HIOHFWLYH���$OOLJDWRU� ������ ���� ���� ���� 

5XW�GHSWK��3HUPDQHQW�GHIRUPDWLRQ�MDOXU�URGD� �����PP ���� ���� ����� 

3HUPDQHQW�GHIRUPDWLRQ-�WRWDO�SDYHPHQW��PP� �����PP ����� ���� ����� 

7UDQVYHUVH�FUDFNLQJ�OHQJWK��WKHUPDO�FUDFNV� ������P�NP -���� -���� -���� 

,5,��VPRRWKQHVV� ����P�NP ���� ���� ���� 

&RPSDULVRQ�RI�2YHUOD\�7KLFNQHVV�8VLQJ�6FHQDULR�� &RPSDULVRQ�RI�2YHUOD\�7KLFNQHVV�8VLQJ�6FHQDULR�� 
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6WDWLRQ 6WDWLRQ 

2YHUOD\�7KLFNQHVV��FP��$$6+72����� 2YHUOD\�7KLFNQHVV��FP��$$6+72����� 2YHUOD\�7KLFNQHVV��FP��0(3'*����� 2YHUOD\�7KLFNQHVV��FP��0(3'*����� 
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%DVHG�RQ�WKH�UHVXOWV�RI�WKH�DQDO\VLV�XVLQJ�WKH�$$6+72�
����� DQG� 0(3'*� ����� PHWKRGV� WKDW� KDYH� EHHQ�
FRQGXFWHG�� WKH� ILQDO� UHVXOWV� RI� WKH�RYHUOD\� WKLFNQHVV� DUH�
QRW�PXFK� GLIIHUHQW�� 7KH� RYHUOD\� WKLFNQHVV� UHVXOWV� XVLQJ�
WKH�$$6+72������PHWKRG�KDYH�YDU\LQJ�RYHUOD\�YDOXHV��
ZLWK� WKH� PD[LPXP� WKLFNQHVV� SURGXFHG� LQ� VFHQDULR� ��
EHLQJ� ��� FP� DQG� VFHQDULR� �� EHLQJ� ��� FP�� ZKLOH� WKH�
RYHUOD\�WKLFNQHVV�XVLQJ�WKH�0(3'*�PHWKRG�LV���FP�IRU�
ERWK� VFHQDULRV�� )URP� WKHVH� UHVXOWV�� LW� FDQ� EH� FRQFOXGHG�
WKDW� WKH� RYHUOD\� WKLFNQHVV� DQDO\]HG� XVLQJ� WKH� 0(3'*�
����� PHWKRG� LV� PRUH� HFRQRPLFDO� WKDQ� WKH� RYHUOD\�
WKLFNQHVV�XVLQJ�WKH�$$6+72������PHWKRG��ZLWK�D�QRWH�
WKDW� WKH�ORFDO�FDOLEUDWLRQ�IDFWRU�IURP�2UHJRQ�LV�DVVXPHG�
WR�UHSUHVHQW�WKH�SDYHPHQW�FRQGLWLRQV�LQ�,QGRQHVLD� 

�+RZHYHU�� EHFDXVH� IXUWKHU� VWXGLHV� KDYH� QRW� EHHQ�
GHYHORSHG� RQ� WKH�0(3'*�PHWKRG�� WKH� FDOFXODWLRQ� VWLOO�
XVHV�PDQ\� LQLWLDO�DVVXPSWLRQV�DQG�XVHV� ORFDO�FDOLEUDWLRQ�
IDFWRUV� IURP� WKH� 8QLWHG� 6WDWHV�� VR� WKDW� WKH� UHVXOWLQJ�
RYHUOD\�GHVLJQ�GRHV� QRW� UHSUHVHQW� WKH� UHDO� FRQGLWLRQV� LQ�
WKH� ILHOG� DQG� LQ� WKLV� VWXG\� WKH� RYHUOD\� WKLFNQHVV� ZDV�
VHOHFWHG�XVLQJ�WKH�$$6+72������PHWKRG� 

���&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV 

����&RQFOXVLRQV� 

%DVHG�RQ� WKH�GDWD�DQDO\VLV� WKDW�KDV�EHHQ�FRQGXFWHG�� WKH�
IROORZLQJ�FRQFOXVLRQV�DUH�GUDZQ�� 

�� )URP� WKH� DQDO\VLV� FRQGXFWHG� XVLQJ� WKH� $$6+72�
����� DQG� 0(3'*� ����� PHWKRGV�� WKH� PRUH�
HFRQRPLFDO� RYHUOD\� WKLFNQHVV� LV� WKH� RQH� XVLQJ� WKH�
0(3'*������PHWKRG��ZKLFK� LV� ��� FP� IRU� ERWK� WKH�
&(6$/� �� VFHQDULR� DQG� WKH� &(6$/� �� VFHQDULR��
0(3'*�PHWKRG�LV�FRQVLGHUHG�PRUH�HFRQRPLFDO�ZLWK�
WKH�DVVXPSWLRQ�WKDW� WKH�FDOLEUDWLRQ�IDFWRU�RI�WKH�VWDWH�
RI� 2UHJRQ� FDQ� UHSUHVHQW� SDYHPHQW� FRQGLWLRQV� LQ�
,QGRQHVLD� 

�� 7KH�RYHUOD\� WKLFNQHVV�SURGXFHG�E\� WKH� WZR�PHWKRGV�
XVHG� LV� LQIOXHQFHG� E\� GLIIHUHQW� IDFWRUV�� 7KH� RYHUOD\�
WKLFNQHVV�DQDO\]HG�XVLQJ�WKH�$$6+72������PHWKRG�
LV� LQIOXHQFHG� E\� GHIOHFWLRQ�� ZKLOH� WKH� RYHUOD\�
WKLFNQHVV�DQDO\]HG�XVLQJ�WKH�0(3'*������PHWKRG�LV�
LQIOXHQFHG� E\� VWUHVV� DQG� VWUDLQ� WKDW� RFFXUV� LQ� WKH�
VXUIDFH� FRXUVH� WR� WKH� VXEJUDGH� DQG� E\� ORFDO�
FDOLEUDWLRQ�IDFWRUV�IURP�WKH�VWDWH�RI�2UHJRQ� 

�� 7KH� ORFDO�FDOLEUDWLRQ�IDFWRU� IURP�WKH�VWDWH�RI�2UHJRQ�
LV� DVVXPHG� WR� UHSUHVHQW� WKH� SDYHPHQW� FRQGLWLRQV� LQ�
,QGRQHVLD�� WKLV� LV� LQGLFDWHG� E\� WKH� UHVXOWLQJ� RYHUOD\�
WKLFNQHVV�EHLQJ�QRW�PXFK�GLIIHUHQW� IURP� WKH�RYHUOD\�
WKLFNQHVV�IURP�WKH�DQDO\VLV�XVLQJ�WKH�$$6+72������
PHWKRG��EXW�LW� LV�DGYLVDEOH�WR�FRQGXFW� IXUWKHU�VWXGLHV�
RQ� WKH� FDOLEUDWLRQ� IDFWRU� VR� WKDW� WKH� 0(3'*� �����
PHWKRG� FDQ� EH� DSSOLHG� LQ� ,QGRQHVLD� DQG� EHFRPH� D�
PRUH�LQQRYDWLYH�PHWKRG� 

�� 7KH� RYHUOD\� WKLFNQHVV� DQDO\VLV� PHWKRG� WKDW� FDQ� EH�
DSSOLHG� DW� WKLV� WLPH� LV� $$6+72� ����� EHFDXVH� WKH�
ORFDO� FDOLEUDWLRQ� IDFWRU� XVHG� LQ� WKH� 0(3'*� �����
PHWKRG� LV� VWLOO� D� FDOLEUDWLRQ� IDFWRU� IURP� WKH� VWDWHV� LQ�
$PHULFD�� VR� WKH� UHVXOWLQJ� YDOXH� LV� QRW� YHU\�
UHSUHVHQWDWLYH�RI�UHDO�FRQGLWLRQV�LQ�,QGRQHVLD�� 

����5HFRPPHQGDWLRQV 

%DVHG�RQ�WKH�UHVXOWV�RI�WKLV�VWXG\��LW�LV�UHFRPPHQGHG�WKDW� 

�� ,W� LV� EHWWHU� WR� GR� WKH�GHIOHFWLRQ� WHVW� DJDLQ�XVLQJ� WKH�
):'� WRRO�� EHFDXVH� WKH� GHIOHFWLRQ� GDWD� REWDLQHG� DW�
WKLV�WLPH�LV�WKH�GHIOHFWLRQ�GDWD�IRU������ 

�� ,W� LV� UHFRPPHQGHG� WKDW� IRU� IXUWKHU� VWXGLHV�� WKH�
UHSHWLWLYH� ORDG� YDOXH� XVHG� LQ� WKH� 0(3'*� �����
PHWKRG�XVHV�D�WUDIILF�ORDG�VSHFWUXP� 

�� ,W�LV�UHFRPPHQGHG�WR�FRQGXFW�IXUWKHU�VWXGLHV�RQ�WKH�
0(3'*�0HWKRG�VR�WKDW�LW�FDQ�EHFRPH�D�QHZ�JXLGH�
WKDW� LV�PRUH� LQQRYDWLYH� DQG� FDQ� EH� DSSOLHG� WR� URDG�
SDYHPHQW� FRQGLWLRQV� LQ� ,QGRQHVLD�� 2QH� RI� WKH�
LPSRUWDQW� SDUDPHWHUV� WR� EH� VWXGLHG� LV� WKH� ORFDO�
FDOLEUDWLRQ�IDFWRU��VR�WKDW�,QGRQHVLD�KDV�D�FDOLEUDWLRQ�
IDFWRU� WKDW� LV� LQ� DFFRUGDQFH� ZLWK� WKH� SDYHPHQW�
FRQGLWLRQV�LQ�,QGRQHVLD� 

�� ,W�LV�DOVR�UHFRPPHQGHG�WR�FRQGXFW�IXUWKHU�VWXGLHV�RQ�
WKH�0(3'*�SURJUDP��QDPHO\�$$6+72:$5(�� VR�
WKDW� WKH� DQDO\VLV� FDQ�EH�PRUH� HIILFLHQW�� EHFDXVH� WKH�
DQDO\VLV� FRQGXFWHG� WKLV� WLPH� RQO\� IRFXVHV� RQ�
HPSLULFDO�DQG�PHFKDQLVWLF-HPSLULFDO�HTXDWLRQV� 

5HIHUHQFHV 

�����3DYHPHQW�'HVLJQ�*XLGH����������/733�DQG������
3DYHPHQW�'HVLJQ�*XLGH��86��8�6�'HSDUPHQW�RI�
7UDQVSRUWDWLRQ� 

$$6+72�� �������� *XLGH� IRU� 'HVLJQ� RI� 3DYHPHQW�
6WUXFWXUHV� ������$PHULFDQ�$VVRFLDWLRQ� RI� 6WDWH�
+LJKZD\� DQG� 7UDQVSRUWDWLRQ� 2IILFLDOV��
:DVKLQJWRQ��'�&� 

$$6+72�� �������� 0HFKDQLVWLF-(PSLULFDO� 3DYHPHQW�
'HVLJQ� *XLGH�� ,QWHULP� (GLWLRQ�� $� 0DQXDO� 2I�
3UDFWLFH�� $PHULFDQ� $VVRFLDWLRQ� RI� 6WDWH�
+LJKZD\� DQG� 7UDQVSRUWDWLRQ� 2IILFLDOV��
:DVKLQJWRQ��'�&� 

$$6+72�� �������� $$6+72:DUH� '$5:LQ-0(� Y�����
0HFKDQLVWLF-(PSLULFDO� 'HVLJQ� 6RIWZDUH��
$PHULFDQ� $VVRFLDWLRQ� RI� 6WDWH� +LJKZD\� DQG�
7UDQVSRUWDWLRQ�2IILFLDOV��:DVKLQJWRQ��'�&� 

$NKPDG�� +�� �������� (YDOXDVL� 6WUXNWXUDO� 3HUNHUDVDQ�
/HQWXU� 0HQJJXQDNDQ� 0HWRGD� $$6+72� �����
GDQ� 0HWRGD� %LQD� 0DUJD� ����� �6WXGL� .DVXV�
-DODQ� /RVDUL-&LUHERQ��� %DQGXQJ�� ,QVWLWXW�
7HNQRORJL�%DQGXQJ� 

$PDQGR�� 0�� �������� (YDOXDVL� .RQGLVL� 6WUXNWXUDO�
3HUNHUDVDQ� /HQWXU� 0HQJJXQDNDQ� 0HWRGD�
$$6+72� ����� GDQ� 3URJUDP� (YHUFDOF� �6WXGL�
.DVXV� -DODQ� 3DQWXUD� -DZD� %DUDW� 5XDV�6HZR-
/RKEHQHU��� %DQGXQJ�� ,QVWLWXW� 7HNQRORJL�
%DQGXQJ� 

&ODUD�� <�� 6�� �������� 7KH� ����� 0HFKDQLVWLF-(PSLULFDO�
'HVLJQ�3URFHGXUH�IRU�)OH[LEOH�3DYHPHQWV��+RZ�
WR� ,PSOHPHQW� LW� LQ� ,WDO\�� ,WDOLD�� 8QLYHUVLWD� GHJOL�
6WXGL�GL�3DOHUPR� 
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*HUDUGR�� �������� $QDOLVLV� 3HUEDQGLQJDQ� 7HEDO� /DSLV�
7DPEDK� 3HUNHUDVDQ� /HQWXU� 0HQJJXQDNDQ�
0HWRGD� $$6+72� ����� GDQ� 3URJUDP�
(YHUVHULHV� �6WXGL� .DVXV� -DODQ� 3DQWXUD� 5XDV�
%WV�� 3DPDQXNDQ� 6HZR�� %DQGXQJ�� ,QVWLWXW�
7HNQRORJL�%DQGXQJ� 

+XDQJ��<��+� ��������3DYHPHQW�$QDO\VLV�$QG�'HVLJQ��
6HFRQG� (GLWLRQ�� 8QLYHUVLW\� RI� .HQWXFN\��
/H[LQJWRQ��.<� 

0DQXDO� 'HVDLQ� 3HUNHUDVDQ� -DODQ�� �������� -DNDUWD��
.HPHQWHULDQ�3835� 

0DQXDO� .DSDVLWDV� -DODQ� ,QGRQHVLD�� �������� -DNDUWD��
.HPHQWHULDQ�3835� 

1DZDVVD�� .DUGLQD�� �������� $QDOLVLV� 6HQVLWLYLWDV� GDQ�
8PXU� /D\DQ� 6WUXNWXU� 3HUNHUDVDQ� /HQWXU�
'HQJDQ� 0HQJJXQDNDQ� 3URJUDP� .HQOD\HU��
%DQGXQJ��,QVWLWXW�7HNQRORJL�%DQGXQJ� 

1&+53�� �������� *XLGH� )RU� 0HFKDQLVWLF-(PSLULFDO�
'HVLJQ� 2I� 1HZ� $QG� 5HKDELOLWDWHG� 3DYHPHQW�
6WUXFWXUHV�� 1DWLRQDO� &RRSHUDWLYH� +LJKZD\�
5HVHDUFK� 3URJUDP� �-��� $�� 7UDQVSRUWDWLRQ�
5HVHDUFK� %RDUG�� 1DWLRQDO� 5HVHDUFK� &RXQFLO��
:DVKLQJWRQ��'�&����6HSWHPEHU�������� 

3G�7-��-����-%�� 3HGRPDQ� 3HUHQFDQDDQ� 7HEDO�
3HUNHUDVDQ� /HQWXU�� -DNDUWD�� .HPHQWHULDQ�
3835� 

3UDQVKRR�� �������� 'HVLJQ� RI� 6HPL-5LJLG� 7\SH� RI�
)OH[LEOH� 3DYHPHQWV�� 86$�� ,OOLQRLV� 6WDWH�
8QLYHUVLW\� 

6DQGUD�� 6�� �������� (YDOXDVL� 6WUXNWXUDO� 3HUNHUDVDQ�
.DNX� 0HQJJXQDNDQ� 0HWRGD� $$6+72� �����
GDQ� $VSKDOW� ,QVWLWXWH� �06-���� �6WXGL� .DVXV�
-DODQ� 1DVLRQDO� /LQJNDU� .DUDZDQJ��� %DQGXQJ��
,QVWLWXW�7HNQRORJL�%DQGXQJ� 

6XNLUPDQ��6LOYLD����������3HUHQFDQDDQ�7HEDO�6WUXNWXU�
3HUNHUDVDQ�/HQWXU��3HQHUELW�1RYD��%DQGXQJ� 

6XSOHPHQ� 0DQXDO� 'HVDLQ� 3HUNHUDVDQ� -DODQ�� ��������
-DNDUWD��.HPHQWHULDQ�3835� 

7VHQJ�� .�� DQG� /\WWRQ�� 5�� �������� 3UHGLFWLRQ� RI�
3HUPDQHQW� 'HIRUPDWLRQ� LQ� )OH[LEOH� 3DYHPHQW�
0DWHULDOV�� ,PSOLFDWLRQ� RI� $JJUHJDWHV� LQ� WKH�
'HVLJQ�� &RQVWUXFWLRQ�� DQG� 3HUIRUPDQFH� RI�
)OH[LEOH�3DYHPHQWV��$670�673�������$670��
SS�����-���� 

8PXP�� '�� 3�� �������� 3HUHQFDQDDQ� 7HEDO� /DSLV�
7DPEDK� 3HUNHUDVDQ� /HQWXU� GHQJDQ� 0HWRGD�
/HQGXWDQ�� -DNDUWD�� 'HSDUWHPHQ� 3HNHUMDDQ�
8PXP� 

8WDPL�� )DUDGLQD�� ��������(YDOXDVL�.LQHUMD�&DPSXUDQ�
%HUDVSDO� 3DQDV� 'HQJDQ� %DKDQ� 7DPEDK�
1DWXUDO� 5XEEHU� �/DWHNV�� 8QWXN� /DSLV� $QWDUD�

�$&-%&��� %DQGXQJ�� ,QVWLWXW� 7HNQRORJL�
%DQGXQJ� 

:LWF]DN�� 0�� :�� �������� $OORZDEOH� 5XW� 'HSWK�
4XHVWLRQQDLUH�� 'HSDUWPHQW� RI� &LYLO�
(QJLQHHULQJ��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH��
$=� 


