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'DHUDK�$OLUDQ�6XQJDL��'$6��EHUSHUDQ�SHQWLQJ�PHQMDJD�HNRVLVWHP�DODP��NHWHUVHGLDDQ�DLU��
VHUWD�SURGXNWLYLWDV�SHUWDQLDQ�\DQJ�ELVD�GLOLKDW�GDUL� NXDOLWDV� WDQDK��6DODK�VDWX�SHQ\HEDE�
SHUXEDKDQ�NXDOLWDV�WDQDK�\DLWX�DOLK�IXQJVL�ODKDQ��3HUXEDKDQ�WHUVHEXW�GDSDW�GLNHWDKXL�GDUL�
VLIDW� ILVLN� WDQDK� GDQ� NDGDU� F�RUJDQLN�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL�
EDJDLPDQD�SHUXEDKDQ�VLIDW�ILVLN�WDQDK�GDQ�F�RUJDQLN�DNLEDW�DOLK�IXQJVL�ODKDQ�GL�EHEHUDSD�
WXWXSDQ� ODKDQ� VHSHUWL� KXWDQ� ODKDQ� NHULQJ� VHNXQGHU�� KXWDQ� WDQDPDQ�� SHUNHEXQDQ��
SHUWDQLDQ� ODKDQ� NHULQJ� FDPSXUDQ�� VDZDK�� GDQ� SHUWDQLDQ� ODKDQ� NHULQJ� GL� ZLOD\DK� '$6�
:HODQJ� .HFDPDWDQ� 3XUZRVDUL� GDQ� 3XUZRGDGL�� 0HWRGH� \DQJ� GLJXQDNDQ� \DLWX� PHWRGH�
VXUYHL�GHQJDQ�SHQHQWXDQ�WLWLN�VDPSOLQJ�EHUGDVDUNDQ�EHEHUDSD�WXWXSDQ�ODKDQ�\DQJ�GLDOLUL�
VXQJDL� XWDPD�:HODQJ� GHQJDQ� NHGDODPDQ� WDQDK� ����� GDQ� ������ FP�� 3DUDPHWHU� \DQJ�
GLDPDWL� PHOLSXWL� WHNVWXU�� EHUDW� LVL�� EHUDW� MHQLV�� SRURVLWDV�� SHUPHDELOLWDV� GDQ� F�RUJDQLN��
%HEHUDSD� WXWXSDQ� ODKDQ� PHPLOLNL� WHNVWXU� WDQDK� OHPSXQJ� EHUGHEX� GDQ� OHPSXQJ� OLDW�
EHUGHEX�� $GDQ\D� DOLK� IXQJVL� ODKDQ� PHQ\HEDENDQ� PHQXUXQQ\D� EHUDW� LVL�� SRURVLWDV��
SHUPHDELOLWDV��GDQ�F�RUJDQLN�

.DWD�NXQFL���'$6��6LIDW�)LVLN�7DQDK��&�2UJDQLN��7XWXSDQ�/DKDQ��$OLK�)XQJVL�/DKDQ�

$%675$&7

:DWHUVKHG� 0DQDJHPHQW� �'$6�� LV� FUXFLDO� IRU� SUHVHUYLQJ� QDWXUDO� HFRV\VWHPV�� ZDWHU�
DYDLODELOLW\��DQG�DJULFXOWXUDO�SURGXFWLYLW\��DV�LQGLFDWHG�E\�VRLO�TXDOLW\��/DQG�XVH�FKDQJH�LV�D�
NH\� IDFWRU�DIIHFWLQJ�VRLO�TXDOLW\��HYLGHQW� LQ�DOWHUDWLRQV� WR�SK\VLFDO� SURSHUWLHV�DQG�RUJDQLF�
FDUERQ�OHYHOV��7KLV�VWXG\�DLPHG�WR�DVVHVV�FKDQJHV�LQ�VRLO�SURSHUWLHV�DQG�RUJDQLF�FDUERQ�
DFURVV�YDULRXV�ODQG�FRYHUV��VHFRQGDU\�GU\ODQG�IRUHVWV��SODQWDWLRQV��PL[HG�GU\ODQG�SDGG\�
ILHOGV�� DQG� GU\ODQG� DJULFXOWXUH�� LQ� WKH� :HODQJ� :DWHUVKHG�� 3XUZRVDUL� DQG� 3XUZRGDGL�
'LVWULFWV��7KH�VXUYH\�PHWKRG�ZDV�FRQGXFWHG�DW�PXOWLSOH�SRLQWV�DORQJ� WKH�:HODQJ�5LYHU��
IRFXVLQJ�RQ�VRLO�GHSWKV�RI������FP�DQG�������FP��3DUDPHWHUV�DQDO\]HG�LQFOXGHG�WH[WXUH��
EXON�GHQVLW\��SDUWLFOH�GHQVLW\��SRURVLW\��SHUPHDELOLW\��DQG�RUJDQLF�FDUERQ�FRQWHQW� )LQGLQJV�
VKRZHG� WKDW� ODQG�XVH�FKDQJH� OHG� WR�GHFUHDVHG�EXON�GHQVLW\��SRURVLW\��SHUPHDELOLW\��DQG�
RUJDQLF� FDUERQ� FRQWHQW� LQ� WKH� VRLO�� KLJKOLJKWLQJ� VLJQLILFDQW� HQYLURQPHQWDO� LPSDFWV� LQ� WKH�
UHJLRQ�
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3XML� V\XNXU� NHKDGLUDW� $OODK� 6:7� \DQJ� WHODK� PHOLPSDKNDQ� UDKPDW� GDQ�

NDUXQLD�1\D�� VHKLQJJD� SHQ\XVXQ� GDSDW� PHQ\HOHVDLNDQ VNULSVL� \DQJ� EHUMXGXO�

³.DMLDQ� 3HUXEDKDQ� 6LIDW� )LVLN� 7DQDK� 'DQ� &�2UJDQLN $NLEDW� $OLK� IXQJVL

/DKDQ� 'L� 'DHUDK� $OLUDQ� 6XQJDL� :HODQJ� .HFDPDWDQ� 3XUZRVDUL� 'DQ�

3XUZRGDGL´�� 6NULSVL LQL� GLVXVXQ� XQWXN� PHOHQJNDSL� WXJDV� DNDGHPLN� GDQ�

PHPHQXKL�VDODK�VDWX�SHUV\DUDWDQ�XQWXN�PHQ\HOHVDLNDQ�SHQGLGLNDQ�6WUDWD����6����

GL� )DNXOWDV� 3HUWDQLDQ�� 3URJUDP� 6WXGL� $JURWHNQRORJL�� 8QLYHUVLWDV� 3HPEDQJXQDQ�

1DVLRQDO�³9HWHUDQ´�-DZD�7LPXU�

3DGD� NHVHPSDWDQ� LQL�� GHQJDQ� VHJDOD� NHUHQGDKDQ� KDWL� GDQ� UDVD� KRUPDW��

SHQXOLV�PHQ\DPSDLNDQ�WHULPD�NDVLK�NHSDGD��

�� ,U��6LVZDQWR��0�7� VHODNX�GRVHQ�SHPELPELQJ�XWDPD�DWDV�VHJDOD�ELPELQJDQ��

VDUDQ�VHUWD�PDVXNDQ�PDVXNDQ�\DQJ�WHODK�GLEHULNDQ�

�� ,U�� .HPDO�:LMD\D�� 0�7�� VHODNX� GRVHQ� SHPELPELQJ� SHQGDPSLQJ� MXJD� DWDV�
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6HPRJD� $OODK� 6:7� PHPEHULNDQ� EDODVDQ� DWDV� NHEDLNDQ�� PHPEHULNDQ�
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XQWXN� SHUEDLNDQ� VNULSVL� LQL�� 6HPRJD� VNULSVL� LQL� GDSDW�PHPEHULNDQ�PDQIDDW� EDJL�

SHQXOLV�NKXVXVQ\D�GDQ�EDJL�VHPXD�SLKDN�\DQJ�PHPEXWXKNDQ�
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