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%XQGHQJDQ�PHUXSDNDQ�DODW�PXVLN�WUDGLVLRQDO�GDUL�:RQRVRER��-DZD�7HQJDK��
%XQGHQJDQ� WHUPDVXN� DODW� PXVLN� \DQJ� XQLN� NDUHQD� DODW� PXVLN� LQL� PDPSX�
PHQJKDVLONDQ� LPLWDVL� EXQ\L� JDPHODQ�� 1DPXQ�� VDDW� LQL� EXQGHQJDQ� VHPDNLQ�
WHUDQFDP� SXQDK�� 0DVDODK� XWDPD� \DQJ� PHPEXDW� EXQGHQJDQ� WHUDQFDP� SXQDK�
DGDODK� VXOLWQ\D� PHODNXNDQ� SHODUDVDQ� SDGD� DODW� PXVLN� LQL�� 8QWXN� PHQJDWDVL�
SHUPDVDODKDQ�LQL��PDND�VDODK�VDWX�FDUD�\DQJ�GDSDW�GLODNXNDQ�DGDODK�PHQJHWDKXL
NDUDNWHULVWLN�JHWDUDQ�GDUL�VHWLDS�NRPSRQHQ�SHQ\XVXQQ\D��VDODK�VDWXQ\D�NRZDQJDQ�

3HQHOLWLDQ� LQL� EHUWXMXDQ� PHQJNDUDNWHULVDVL� JHWDUDQ� NRZDQJDQ� XQWXN�
PHPSHUROHK�IUHNXHQVL�DODPL�GDQ�PRGH�VKDSHV�Q\D��0HWRGH�\DQJ�GLJXQDNDQ�XQWXN�
PHPSHUROHK� NDUDNWHULVWLN� JHWDUDQ� LQL� DGDODK� H[SHULPHQWDO� PRGDO� DQDO\VLV��
([SHULPHQWDO� PRGDO� DQDO\VLV GLODNXNDQ� GHQJDQ� PHQJXNXU� GDQ� PHQJDQDOLVLV�
UHVSRQ�JHWDUDQ�NHWLND�NRZDQJDQ�GLHNVLWDVL�ROHK�LPSDFW�KDPPHU�

'DUL� KDVLO� HNVSHULPHQ� \DQJ� WHODK� GLODNXNDQ�� GLSHUROHK QLODL UDWD�UDWD�
IUHNXHQVL�DODPL�SHUWDPD�DGDODK��������+]��UDWD�UDWD�IUHNXHQVL�DODPL�NHGXD�DGDODK�
�������+]��GDQ� UDWD�UDWD� IUHNXHQVL� DODPL�NHWLJD� DGDODK��������+]� 1DPXQ��QLODL�
UDWD�UDWD� IUHNXHQVL� DODPL� WHUVHEXW� WLGDN� GDSDW� GLEHULNDQ VHEDJDL� QLODL� IUHNXHQVL�
DODPL SDGD�VLVWHP�NRZDQJDQ�VHFDUD�NHVHOXUXKDQ��+DO� LQL�GLNDUHQDNDQ�VHWLDS�WLWLN�
SHQJXNXUDQ� SDGD� NRZDQJDQ� PHPLOLNL� QLODL� IUHNXHQVL� DODPL� \DQJ� EHUEHGD�EHGD�
GHQJDQ�GHYLDVL�VWDQGDU�NHVHOXUXKDQ� WLWLN�\DQJ�VDQJDW� WLQJJL \DLWX�GHYLDVL�VWDQGDU�
IUHNXHQVL� DODPL�SHUWDPD�DGDODK�������+]��GHYLDVL� VWDQGDU� IUHNXHQVL� DODPL�NHGXD�
DGDODK�������+]��GDQ�GHYLDVL�VWDQGDU�IUHNXHQVL�DODPL�NHWLJD�DGDODK�������+]� 2OHK�
NDUHQD� QLODL� IUHNXHQVL� DODPL� WLWLN�WLWLN� SHQJXNXUDQ� EHUEHGD�EHGD�� PDND�
SHQJJDPEDUDQ�PRGH�VKDSHV NRZDQJDQ�WLGDN GDSDW�GLODNXNDQ��+DO�LQL�GLNDUHQDNDQ�
SHQJJDPEDUDQ�PRGH�VKDSHV KDQ\D�GDSDW�GLODNXNDQ�NHWLND�VHWLDS�WLWLN�SHQJXNXUDQ�
EHUJHWDU�GHQJDQ�IUHNXHQVL�DODPL�\DQJ�VDPD�
.DWD�NXQFL��EXQGHQJDQ��NRZDQJDQ��H[SHULPHQWDO�PRGDO�DQDO\VLV��IUHNXHQVL�DODPL��
PRGH�VKDSHV�
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%XQGHQJDQ� LV� D� WUDGLWLRQDO� PXVLFDO� LQVWUXPHQW� IURP� :RQRVRER�� &HQWUDO�
-DYD�� %XQGHQJDQ� LV� D� XQLTXH� PXVLFDO� LQVWUXPHQW� EHFDXVH� WKLV� LQVWUXPHQW� FDQ�
SURGXFH� LPLWDWLRQ� JDPHODQ� VRXQG�� +RZHYHU�� FXUUHQWO\�� WKH� EXQGHQJDQ� LV� PRUH�
HQGDQJHUHG��7KH�PDLQ�SUREOHP�WKDW�PDNHV�HQGDQJHUHG�EXQGHQJDQ�LV�WKH�GLIILFXOW\�
RI�WXQLQJ�WKLV�LQVWUXPHQW��2QH�ZD\�WR�VROYH�WKLV�SUREOHP�LV�WR�NQRZ�WKH�YLEUDWLRQ�
FKDUDFWHULVWLFV�RI�HDFK�EXQGHQJDQ�FRPSRQHQWV��RQH�RI�ZKLFK�LV�D�NRZDQJDQ��

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�FKDUDFWHUL]H�WKH�YLEUDWLRQ�RI�WKH�NRZDQJDQ�WR�
REWDLQ� QDWXUDO� IUHTXHQF\� DQG� PRGH� VKDSHV�� 7KH� PHWKRG� XVHG� WR� REWDLQ� WKLV�
YLEUDWLRQ� FKDUDFWHULVWLF� LV� H[SHULPHQWDO� PRGDO� DQDO\VLV�� ([SHULPHQWDO� PRGDO�
DQDO\VLV� LV� FRQGXFWHG� E\�PHDVXULQJ� DQG� DQDO\]LQJ� WKH� YLEUDWLRQ� UHVSRQVH�ZKHQ�
NRZDQJDQ�LV�H[FLWHG�E\�LPSDFW�KDPPHU��

)URP�WKH�UHVXOW�RI�UHVHDUFK�GDWD��LW�ZDV�IRXQG�WKDW�WKH�DYHUDJH�YDOXH�RI�WKH�
ILUVW� QDWXUDO� IUHTXHQF\� LV� ������� +]�� WKH� VHFRQG� QDWXUDO� IUHTXHQF\� DYHUDJH� LV�
������� +]�� DQG� WKH� WKLUG QDWXUDO� IUHTXHQF\� DYHUDJH� LV� ������� +]� +RZHYHU��
DYHUDJH�YDOXH�RI�WKH�QDWXUDO�IUHTXHQF\�FDQQRW�EH�JLYHQ�WR�WKH�NRZDQJDQ�V\VWHP�LQ�
LWV�HQWLUHW\��7KLV�LV�EHFDXVH�HDFK�PHDVXUHPHQW�SRLQW�RI�NRZDQJDQ�KDV�D�GLIIHUHQW�
QDWXUDO� IUHTXHQF\� YDOXH� ZLWK� D� YHU\� KLJK� VWDQGDUG� GHYLDWLRQ�� WKH� ILUVW� QDWXUDO�
IUHTXHQF\�VWDQGDUG�GHYLDWLRQ� LV�������+]�� WKH�VHFRQG�QDWXUDO� IUHTXHQF\�VWDQGDUG�
GHYLDWLRQ�LV�������+]��DQG�WKH�WKLUG�QDWXUDO�IUHTXHQF\�VWDQGDUG�GHYLDWLRQ�LV�������
+]� 7KHUHIRUH��EHFDXVH�RI�WKH�QDWXUDO�IUHTXHQF\�YDOXH�RI�HDFK�PHDVXUHPHQW�SRLQWV�
WR�YDULHV��GHSLFWLRQ�RI�WKH�PRGH�VKDSHV�FDQQRW�EH�GRQH��7KLV�LV�EHFDXVH�GHSLFWLRQ�
RI�WKH�PRGH�VKDSHV�FDQ�RQO\�EH�GRQH�ZKHQ�HDFK�PHDVXUHPHQW�SRLQW�YLEUDWHV�ZLWK�
WKH�VDPH�QDWXUDO�IUHTXHQF\�

.H\ZRUGV�� EXQGHQJDQ�� NRZDQJDQ�� H[SHULPHQWDO� PRGDO� DQDO\VLV�� QDWXUDO�
IUHTXHQF\��PRGH�VKDSHV�
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