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,QGRQHVLD�PHPLOLNL�LNOLP�WURSLV�\DQJ�FXUDK�KXMDQQ\D�WLQJJL��.HWLND�PXVLP�
KXMDQ� WHUXWDPD� GL� NDZDVDQ� SHUNRWDDQ� EDQ\DN� GLWHPXNDQ� SHPDQGDQJDQ� \DQJ�
NXUDQJ� EDLN NDUHQD� WHUGDSDW� JHQDQJDQ� DLU�� 3HUVRDODQ� JHQDQJDQ� DLU� LQL�
PHQLPEXONDQ� GDPSDN� QHJDWLI� \DQJ� WLGDN� ELVD� GLDEDLNDQ� NDUHQD� PHQ\DQJNXW�
NHUXJLDQ� GDQ� SHQGHULWDDQ� \DQJ� EHUVLIDW� QRQ� ILVLN� PDXSXQ� ILVLN�� 'HQJDQ�
EHUNHPEDQJQ\D�WHNQRORJL�GL ELGDQJ�EDQJXQDQ�PDND�SHUVRDODQ JHQDQJDQ�DLU� LQL�
PHPSXQ\DL�MDZDEDQ�\DLWX�EHWRQ�QRQ�SDVLU��NDUHQD�VLIDW�SHUPHDEOH�EHWRQ�QRQ�SDVLU�
\DQJ�GDSDW�PHPSHUFHSDW�SHQ\HUDSDQ�DLU�NH�WDQDK�PDXSXQ�NH�VDOXUDQ�DLU��%DKDQ�
\DQJ� GLJXQDNDQ� XQWXN� SHQHOLWLDQ� LQL� DGDODK� DJUHJDW� DQGHVLW VHEDJDL� SHQJJDQWL�
NHULNLO�

0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL�DGDODK�PHWRGH� VWXGL�SXVWDND�
GHQJDQ� EHEHUDSD� WDKDSDQ� PXODL� GDUL� EDKDQ� GDQ� DODW� \DQJ� DNDQ� GLJXQDNDQ��
NHEXWXKDQ�EHQGD�XML��GHVDLQ�FDPSXUDQ��SHQJXMLDQ�PDWHULDO�EHUVHUWD�SURVHGXUQ\D�
GDQ�SHQJXMLDQ�EHWRQ�QRQ�SDVLU�EHUVHUWD�SURVHGXUQ\D��3HQJXMLDQ�PDWHULDO�VHSHUWL�
EHUDW�MHQLV� EHUDW�VDWXDQ��NDGDU�OXPSXU��ORV DQJHOHV�GDQ�SHQJXMLDQ�EHWRQ�QRQ�SDVLU�
EHUXSD�NXDW�WHNDQ�GDQ�GD\D�VHUD�DLU�EHUGDVDUND�XPXU�����������GDQ����KDUL�

%HUGDVDUNDQ KDVLO�SHQJDPDWDQ�GDQ�DQDOLVD WHUKDGDS EHWRQ�QRQ�SDVLU GHQJDQ�
PHQJJXQDNDQ DJUHJDW�DQGHVLW VHUWD WDPEDKDQ�]DW�NLPLD��QLODL�NXDW�WHNDQ EHWRQ�QRQ�
SDVLU��SDGD�FDPSXUDQ���� PHPSXQ\DL�QLODL�������03D�PHPHQXKL�VWDQGDU�XQWXN�
VWUXNWXUDO�ELDVD��FDPSXUDQ����������PHPSXQ\DL�QLODL ������03D�������03D�\DQJ�
PHPHQXKL�VWDQGDU�VWUXNWXUDO�ULQJDQ�GDQ�FDPSXUDQ����������GDQ�����PHPSXQ\DL�
QLODL������03D�������03D�������03D�\DQJ�PHPHQXKL VWDQGDU�VWUXNWXUDO� VDQJDW�
ULQJDQ�VHEDJDL�LVRODVL��1LODL�EHUDW�MHQLV�SDGD�EHWRQ�QRQ�SDVLU�DJUHJDW�DQGHVLW��SDGD�
FDPSXUDQ� ����� ��� PHPSXQ\DL� QLODL� ����� WRQ�P��� ����� WRQ�P�� \DQJ� PHPHQXKL�
VWDQGDU EHUDW�MHQLV XQWXN�EHWRQ�QRUPDO��FDPSXUDQ���������������GDQ�����PHPSXQ\DL�
QLODL� ����� WRQ�P��� ���� WRQ�P��� ����� WRQ�P��� GDQ� ����� WRQ�P�� \DQJ� PHPHQXKL�
VWDQGDU�EHWRQ�ULQJDQ��1LODL�GD\D�VHUDS�DLU�SDGD�FDPSXUDQ�����PHPSXQ\DL�QLODL�
�������FDPSXUDQ�����PHPSXQ\DL�QLODL� �������� FDPSXUDQ�����PHPSXQ\DL�QLODL�
��������FDPSXUDQ�����PHPSXQ\DL�QLODL���������FDPSXUDQ�����PHPSXQ\DL�QLODL�
�������GDQ�FDPSXUDQ�����PHPSXQ\DL�QLODL��������

.DWD�NXQFL���%HWRQ�QRQ�SDVLU�DJUHJDW DQGHVLW��NXDW�WHNDQ�EHWRQ GDQ GD\D�VHUDS�DLU�
EHWRQ
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,QGRQHVLD�KDV�D�WURSLOFDO�FOLPDWH�ZLWK�KLJK�UDLQIDOO��:KHQ�WHK�UDLQ\�VHDVRQ��
HVSHFLDOO\�LQ�XUEDQ�DUHDV�IRXQG�D�ORW�RI�SRRU�VFHQHU\�EHFDXVH�WKHUH�DUH�SXGGOHV��
7KLV� SXGGOH� SUREHOP� KDV� D� QHJDWLI� LPSDFW� WKDW� FDQ� QRW� EH� LJQRUHG� EHFDXVH� LW�
LQYROYHV�ORVV�DQG�VXIIHULQJ�WKDW�LV�QRQ�SK\VLFDO�DQG�SK\VLFDO� 7KH�GHYHORSPHQW�RI�
WHFKRQRORJ\�LQ�WKH�ILHOG�RI�EXLOGLQJV�WKHQ�WKLV�SXGGOH�SUREOHP�KDV�WKH�DQVZHU�WKDW�
LQ�QRQ�ILQHV�FRQFUHWH��GXH�WR�WKH�SHUPHDEOH�QDWXUH�RI�QRQ�ILQHV�FRQFUHWH�WKDW�FDQ�
DFFHOHUDWH� WKH�DEVRUSWLRQ�RI�ZDWHU� WR� WKH�JURXQG�DQG� WR� WKH�ZDWHU�FKDQQHO��7HK�
PDWHULDO�XVHG�IRU�WKLV�VWXG\�LV�WKH�DQGHVLWH�DJJUHJDWH�DV�D�VXEVWLWXWH�IRU�RUGLQDU\�
JUDYHO�

7KH�PHWKRG�XVHG�LQ�WKLV�UHVHDUFK�LV�OLWHUDWXUH�VWXG\�PHWKRG��ZLWK�VHYHUDO�
VWDJHV�UDQJLQJ� IURP�PDWHULDO�DQG� WRROV�DQG�PDWHULDOV� WR�EH�XVHG�� WHVW�VSHFLPHQ��
PL[HG� GHVLJQ��PDWHULDO� WHVWLQJ� DORQJ�ZLWK� LWV� SURFHGXUH� DQG� ILQHV� QRQ� FRQFUHWH�
WHVWLQJ�DORQJ�ZLWK�LWV�SURFHGXUH��0DWHULDO�WHVWLQJ�VXFK�DV�KHDY\�GXW\��XQLW�ZHLJKW��
PXG�OHYHO��ORV�DQJHOHV�DQG�IRQHV�QRQ�FRQFUHWH�WHVWLQJ�LQ�WKH�IRUP�RI�FRPSUHVVLYH�
VWUHQJWK�DQG�ZDWHU�DEVRUSWLRQ�EDVHG�RQ�DJH�����������DQG����GD\V�

%DVHG�RQ�WHK�UHVXOWV�RI�REVHUYDWLRQ�DQG�DQDO\VLV�RI�QRQ�ILQHV�FRQFUHWH�E\�
XVLQJ�DQGHVLWH�DJJUHJDWH�DQG�DGGLWLRQ�RI�FKHPLFDO�YDOXH RI�FRPSUHVVLYH�VWUHQJWK�
QRQ�ILQHV�FRQFUHWH��RQ�PL[WXUH�RI�����KDV�D�YDOXH�RI�������03D�PHHW�WKH�VWDQGDUG�
IRU�RUGLQDU\ VWUXFWXUDO��D�PL[WXUH�RI����������YDOXHV�RI�������03D����03D�ZKLFK�
FRPSOLHG�ZLWK�PLOG�VWUXFWXUDO�VWDQGDUGV�DQG�LQ�D����������DQG�����PL[WXUH�RI������
03D������03D��DQG������03D�:KLFK�FRPSOLHG�ZLWK�VWUXFWXUDO�VWDQGDUGV�YHU\�LJKW�
DV� LVRODWLRQ��+HDY\� GHQVLW\� RQ�1RQ�ILQHV�&RQFUHWH� LQ� ����� ����PL[WXUH� KDYLQJ� D�
YDOXH�RI������WRQ�P��������WRQ�P��ZKLFK�PHHWV�WHK�VWDQGDUGV�VSHFLILF�JUDYLW\�IRU�
QRUPDO FRQFUHWH��7KH�PL[WXUH�RI���������������GD���� KDV�YDOXHV�RI������WRQ�P�������
WRQ�P��������WRQ�P��DQG������WRQ�P��ZKLFK�PHHW�WKH�VWDQGDUGV�R�FRQFUHWH�OLJKW��
7KH�DEVRUSWLRQ�YDOXH�LI�����KDV�D�YDOXH�RI��������D�PL[WXUH�RI�����KDV�D�YDOXH�RI�
��������D�PL[WXUH�RI�����KDV�D�YDOXUH�RI���������DPL[WXUH�RI�����KDV�D�YDOXH RI�
��������D�PL[WXUH�RI�����KDV�D�YDOXH�LI��������DQG�D�PL[[WXUH�RI�����KDV�D�YDOXH�
RI��������

.H\ZRUG��1RQ�ILQHV�&RQFUHWH��$QGHVLWV��&RPSUHVVLYH�6WUHQJWK�RI�&RQFUHWH��:DWHU�
$EVRUSWLRQ�RI�&RQFUHWH��
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