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6WUREHUL��)UDJDULD�[�DQDQDVVD YDU��2VR�*UDQGH��PHUXSDNDQ�VDODK�VDWX�EXDK�
\DQJ�PHPLOLNL�QLODL�HNRQRPL�WLQJJL�VHUWD�PHPLOLNL�NDQGXQJDQ�QXWULVL�\DQJ�EDLN�EDJL�
NHVHKDWDQ��0HVNLSXQ�GHPLNLDQ��EXDK�VWREHUL�PHUXSDNDQ�EXDK�\DQJ�PHPLOLNL�XPXU�
VLPSDQ�\DQJ�SHQGHN�GDQ�PXGDK�UXVDN��SHULVDEOH���3HQ\HEDE�WHUMDGLQ\D�KDO�WHUVHEXW�
DGDODK�EXDK�VWUREHUL�PHPLOLNL�ODMX�UHVSLUDVL�\DQJ�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�EXDK�
ODLQ��VHKLQJJD�PHQ\HEDENDQ�SHUXEDKDQ�NXDOLWDV�\DQJ�FHSDW��)LVLRORJLV�SDVFDSDQHQ�
SDGD� EXDK� VWUREHUL� LQL� PHQDULN� XQWXN� GLDPDWL�� ,QVSHNVL� \DQJ� PDVLK� EDQ\DN�
GLJXQDNDQ� VDDW� LQL� PHQJJXQDNDQ� DODW� NRQYHQVLRQDO�� 3HQJXNXUDQ� GHQJDQ� DODW�
NRQYHQVLRQDO�LQL�PHPDNDQ�ZDNWX��PHPEXWXKNDQ�ELD\D�WLQJJL��GDQ�WHQDJD�WHUODWLK��
0DFKLQH�9LVLRQPHUXSDNDQ�WHNQRORJL�\DQJ�EDQ\DN�GLJXQDNDQ�XQWXN�LQVSHNVL�VHFDUD�
WLGDN�ODQJVXQJ��0DFKLQH�9LVLRQPHPLOLNL�SRWHQVL�XQWXN�GLNHPEDQJNDQ�PHQMDGL�DODW�
GHWHNVL� SHUXEDKDQ� NXDOLWDV� EXDK� VWUREHUL� VHODPD� SHQ\LPSDQDQ�� 3HQHOLWLDQ� LQL�
EHUWXMXDQ� XQWXN� PHODNXNDQ SHPDQWDXDQ� SHUXEDKDQ� NXDOLWDV� ILVLN� EXDK� VWUREHUL�
VHJDU�VHODPD�SHQ\LPSDQDQ��3HQJDPDWDQ�GLODNXNDQ�VHODPD���KDUL�GHQJDQ�SDUDPHWHU�
NXDOLWDV�ILVLN�\DQJ�GLDPDWL�PHOLSXWL�ZDUQD��WHNVWXU��GLDPHWHU��SDQMDQJ��YROXPH�VHUWD�
OXDV� EXDK� VWUREHUL�� 3HQJXNXUDQ� PHQJJXQDNDQ� 0DFKLQH� 9LVLRQ LQL� DNDQ�
GLNDOLEUDVLNDQ�GHQJDQ�SHQJXNXUDQ�PHQJJXQDNDQ�DODW�NRQYHQVLRQDO��%HUGDVDUNDQ�
KDVLO� SHQHOLWLDQ�� GLGDSDWNDQ� KDVLO� WLQJNDW� DNXUDVL� SHQJXNXUDQ� 0DFKLQH� 9LVLRQ
WHUKDGDS� SDUDPHWHU� ZDUQD� �/
�� D
�� E
��� GLDPHWHU�� SDQMDQJ�� OXDV�� YROXPH� \DNQL�
VHFDUD� EHUWXUXW�WXUXW�� �������� �������� �������� �������� �������� ��������
�������� %HUGDVDUNDQ� SHQJXMLDQ� VWDWLVWLN� $129$� VDWX� DUDK� GDQ� QRQSDUDPHWULN�
.UXVNDO�:DOOLV��WLGDN�DGD�SHUEHGDDQ�Q\DWD�DQWDUD�SHQJXNXUDQ�0DFKLQH�9LVLRQ GDQ�
NRQYHQVLRQDO� SDGD� VHPXD� SDUDPHWHU� NHFXDOL� SDGD� SDUDPHWHU� /
� �OLJKWQHVV��
0DFKLQH�9LVLRQ LQL�GDSDW�PHPDQWDX�VHUWD�PHQJDPDWL�SHUXEDKDQ�ILVLN�EXDK�VWUREHUL�
VHVXDL�GHQJDQ�WHRUL�ILVLRORJLV�SDVFDSDQHQ��SHUXEDKDQ�\DQJ�WHUMDGL�PHOLSXWL��ZDUQD�
�PHUDK�± PHUDK�NHKLWDPDQ���WHNVWXU��VHJDU�± NHULSXW���XNXUDQ��EHVDU�± NHFLO��
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3HUWDQLDQ�8QLYHUVLWDV�*DGMDK�0DGD
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6WUDZEHUU\��)UDJDULD�[�DQDQDVVD YDU��2VR�*UDQGH��LV�RQH�RI�WKH�IUXLWV�WKDW�
KDV�D�KLJK�HFRQRPLF�YDOXH�DQG�KDV�JRRG�QXWULWLRQDO�FRQWHQW�IRU�KHDOWK��7KH�FXUUHQW�
SUREOHP�ZLWK�VWUDZEHUULHV� LV�D� ORQJ�VXSSO\�FKDLQ�DQG� ODFN�RI�DGHTXDWH� WHFKQLFDO�
VXSSRUW�VR�WKDW�VWUDZEHUULHV�DUH�HDVLO\�GDPDJHG�GXULQJ�WKH�WUDQVSRUWDWLRQ�SURFHVV��
$OWKRXJK� LW� KDV� EHHQ� GHYHORSHG�PDQ\� WHFKQRORJLHV� WR� H[WHQG� VKHOI� OLIH�� TXDOLW\�
PHDVXUHPHQWV� DUH� VWLOO� GRQH� PDQXDOO\�� 7KLV� ZLOO� WDNH� WLPH DQG� KLJK� FRVWV��
$IWHUZDUG��WKH�VDPSOHV�PHDVXUHG�PD\�EH�EURNHQ�DQG�FDQQRW�EH�VROG�DJDLQ��,PDJH�
SURFHVVLQJ� LV� RQH� RI� WKH� PHWKRGV� FRQVLGHUHG� WR� EH� WKH� EHVW� PHWKRG� LQ� QRQ�
GHVWUXFWLYH� WHVW�� 7KLV� UHVHDUFK� DLPV� WR� GHYHORS� WKH� PHWKRG� RI� PRQLWRULQJ� WKH�
SK\VLFDO�TXDOLWLHV�RI�IUHVK�VWUDZEHUU\�GXULQJ�VWRULQJ��2EVHUYDWLRQV�FRQGXFWHG�IRU���
GD\V� ZLWK� WKH� SK\VLFDO� TXDOLW\� SDUDPHWHUV� REVHUYHG� LQFOXGLQJ� FRORU�� WH[WXUH��
GLDPHWHU��OHQJWK��YROXPH�DQG�WKH�VXUIDFH�DUHD�RI�VWUDZEHUULHV���0HDVXULQJ�REMHFWV
XVLQJ� WKLV�0DFKLQH�9LVLRQ ZLOO� EH� FRPSDUHG�ZLWK�PHDVXULQJ�ZLWK� FRQYHQWLRQDO�
WRROV��5HVXOW�IURP�WKLV�VWXGLHV�VKRZ�WKDW�WKH�PHDVXUHPHQW�RI�0DFKLQH�9LVLRQ�OHYHO�
RI�WKH�FRORU�SDUDPHWHUV��/�
��D�
��E�
���GLDPHWHU��OHQJWK��DUHD��YROXPH�SURYLGHG�LQ�
IXOO�IROORZ����������������������������������������������������������%DVHG�
RQ�$129$�RQH�ZD\�DQG�QRQ�SDUDPHWULF .UXVNDO�:DOOLV VWDWLVWLFDO�WHVWLQJ��WKHUH�LV�
QR�QRWLFHDEOH�GLIIHUHQFH�EHWZHHQ�0DFKLQH�9LVLRQ�DQG�FRQYHQWLRQDO�PHDVXUHPHQWV�
RQ�DOO�SDUDPHWHUV�H[FHSW�IRU�WKH�/
��OLJKWQHVV��SDUDPHWHU� 7KH�0DFKLQH�9LVLRQ�FDQ�
PRQLWRU� DQG� REVHUYH� WKH� SK\VLFDO� FKDQJHV RI� VWUDZEHUULHV� LQ� DFFRUGDQFH� ZLWK�
SRVWKDUYHVW� SK\VLRORJLFDO� WKHRULHV�� WKH� FKDQJHV� WKDW� RFFXU� LQFOXGH�� FRORU� �UHG� �
EODFNLVK�UHG���WH[WXUH��IUHVK�� ZULQNOHG���VL]H��ODUJH�� VPDOO��

.H\ZRUG� 0DFKLQH�YLVLRQ��SK\VLFDO�TXDOLW\��VWRUDJH��VWUDZEHUU\
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7HFKQRORJ\�*DGMDK�0DGD�8QLYHULVW\�

���/HFWXUHU�DW�'HSDUWPHQW�RI�$JURLQGXVWULDO�7HFKQRORJ\�)DFXOW\�RI�$JULFXOWXUDO�
7HFKQRORJ\�*DGMDK�0DGD�8QLYHULVW\�
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