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/DWDU�%HODNDQJ���'LDEHWHV�0HOLWXV��'0��DGDODK�SHQ\DNLW�PHWDEROLN�\DQJ�VDODK�
VDWXQ\D�GLWDQGDL�GHQJDQ� WLQJJLQ\D�NDGDU�JXOD�GDUDK� 3DGD�WDKXQ������� ,QGRQHVLD�
PHPLOLNL�VHNLWDU�����MXWD�SHQGHULWD�'LDEHWHV�\DQJ�PHUXSDNDQ�MXPODK�NH���WHUEDQ\DN�
GL�$VLD�GDQ�NH���GL�GXQLD� 3DGD�VDDW�LQL�NHODLQDQ�PHWDEROLN�VHSHUWL�GLDEHWHV�PHOLWXV�
GDQ�REHVLWDV�VHULQJ�GLKXEXQJNDQ�GHQJDQ�SHQLQJNDWDQ�NDGDU�DVDP�XUDW�

0HWRGH�SHQHOLWLDQ ��'HVDLQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�DQDOLWLN�REVHYDVLRQDO�
GHQJDQ�SHQGHNDWDQ� FURVV� VHFWLRQDO�� 6DPSHO� SHQHOLWLDQ� LQL� \DLWX� SDVLHQ� GLDEHWHV�
PHOLWXV� UDZDW� MDODQ� GL� 3XVNHVPDV� 3DQGDN� �� \DQJ� EHUMXPODK� ��� UHVSRQGHQ� \DQJ�
GLDPELO�VHFDUD�DFDN�����3DVLHQ�'LDEHWHV�0HOLWXV�7HUNRQWURO�GDQ����3DVLHQ�'LDEHWHV�
0HOLWXV�7LGDN�7HUNRQWURO���$QDOLVLV�GDWD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGH�SHDUVRQ�
FRUUHODWLRQ�WHVW�

+DVLO�SHQHOLWLDQ ��3DVLHQ�GLDEHWHV�PHOLWXV�\DQJ�PHQJDODPL�KLSHUXULVHPLD�VHEDQ\DN�
���������SDVLHQ�GDQ����������SDVLHQ�GHQJDQ�NDGDU�DVDP�XUDW�QRUPDO��1LODL�NRUHODVL�
DVDP�XUDW�GHQJDQ�NDGDU�JXOD�GDUDK�VHZDNWX�SDGD�SHQGHULWD�GLDEHWHV�PHOOLWXV�\DQJ�
WHUNRQWURO�VHEHVDU�������PDND WLGDN�WHUGDSDW�NRUHODVL�\DQJ�VLJQLILNDQ�DQWDUD�NDGDU�
DVDP� XUDW� GHQJDQ� JXOD� GDUDK� VHZDNWX� SDGD� SHQGHULWD� GLDEHWHV� PHOOLWXV� \DQJ�
WHUNRQWURO��+DVLO�XML�NRUHODVL�3HDUVRQ�������PHQXQMXNNDQ� WLQJNDW�NRUHODVL� VDQJDW�
OHPDK��'DUL�DQDOLVLV�NRUHODVL�NDGDU�DVDP�XUDW�GHQJDQ�NDGDU�JXOD�GDUDK�VHZDNWX�SDGD�
SHQGHULWD� GLDEHWHV� PHOLWXV� \DQJ� WLGDN� WHUNRQWURO�� GLGDSDWNDQ� QLODL� VLJQLILNDQVL�
VHEHVDU�������PDND�WLGDN�WHUGDSDW�NRUHODVL�\DQJ�VLJQLILNDQ�DQWDUD�NDGDU�DVDP�XUDW�
GHQJDQ�JXOD�GDUDK�VHZDNWX�SDGD�SHQGHULWD�GLDEHWHV�PHOLWXV�\DQJ�WLGDN�WHUNRQWURO��
'LSHUROHK�MXJD�KDVLO�XML�NRUHODVL�VSHDUPDQ��������$QJND�LQL�PHQXQMXNNDQ�WLQJNDW�
NRUHODVL� OHPDK� GHQJDQ� DUDK� SRVLWLI�� 7KLV� QXPEHU� LQGLFDWHV� WKH� OHYHO� RI� ZHDN�
FRUUHODWLRQ�ZLWK�SRVLWLYH�GLUHFWLRQ

.HVLPSXODQ���'DUL�SHQHOLWLDQ�LQL�GDSDW�GLVLPSXONDQ�EDKZD�WLGDN�WHUGDSDW�NRUHODVL�
\DQJ�EHUPDNQD�VHFDUD�VWDWLVWLN�DQWDUD�NDGDU�DVDP�XUDW�GHQJDQ�JXOD�GDUDK�VHZDNWX�
SDGD�SHQGHULWD�'LDEHWHV�0HOLWXV�WHUNRQWURO�GDQ�WLGDN�WHUNRQWURO�

.DWD�.XQFL ��$VDP�8UDW��*XOD��'DUDK��'LDEHWHV�0HOLWXV��GDQ�+LSHUXULVHPLD��
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%DFNJURXQG�� 'LDEHWHV� 0HOOLWXV� �'0�� LV� D� PHWDEROLF� GLVHDVH� RQH� RI� ZKLFK� LV�
FKDUDFWHUL]HG�E\�KLJK�EORRG�VXJDU�OHYHOV�LQ�WKH�ORQJ�WHUP��%\�������,QGRQHVLD�KDV�
DERXW� ����PLOOLRQ�'LDEHWHV� VXIIHUHUV�� WKH� IRXUWK�PRVW� LQ�$VLD� DQG� WKH� �WK� LQ� WKH�
ZRUOG��$W�SUHVHQW�PHWDEROLF�DEQRUPDOLWLHV�VXFK�DV�GLDEHWHV�PHOOLWXV�DQG�REHVLW\�DUH�
RIWHQ�DVVRFLDWHG�ZLWK�HOHYDWHG�OHYHOV�RI�XULF�DFLG�

0HWKRG��7KH� UHVHDUFK�GHVLJQ�XVHG� LV� REVHYDVLRQDO�DQDO\WLF� UHVHDUFK�ZLWK� FURVV�
VHFWLRQDO�DSSURDFK��7KH�VDPSOH�RI� WKLV UHVHDUFK�LV�SDWLHQW�RI�RXWSDWLHQW�GLDEHWHV�
PHOOLWXV�DW�3XVNHVPDV�3DQGDN���ZKLFK�DPRXQWHG�WR����UHVSRQGHQWV�WDNHQ�UDQGRPO\�
����3DWLHQW�&RQWUROOHG�'LDEHWHV�0HOOLWXV� DQG����3DWLHQW�8QFRQWUROOHG�'LDEHWHV�
0HOOLWXV���$QDO\VLV�XVHG�ZDV�SHDUVRQ�FRUUHODWLRQ�WHVW�

5HVXOWV��3DWLHQWV�ZLWK� GLDEHWHV�PHOOLWXV�ZKR� KDG� K\SHUXULFHPLD� DV�PDQ\� DV� ���
������ SDWLHQWV� DQG� ��� ������ SDWLHQWV� ZLWK� QRUPDO� XULF� DFLG� OHYHOV�� )URP� WKH�
FRUUHODWLRQ�DQDO\VLV�RI�XULF�DFLG�OHYHOV�ZLWK�EORRG�JOXFRVH�OHYHOV�LQ�SDWLHQWV�ZLWK�
FRQWUROOHG�GLDEHWHV PHOOLWXV��REWDLQHG�D�FRUUHODWLRQ�VLJQLILFDQFH�RI��������%HFDXVH�
WKH�FRUUHODWLRQ� VLJQLILFDQFH�QXPEHU!������� LW� FDQ�EH� FRQFOXGHG� WKDW� WKHUH� LV� QR�
VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�XULF�DFLG�OHYHOV�ZLWK�EORRG�VXJDU�ZKLOH�LQ�SHRSOH�
ZLWK�GLDEHWHV�PHOOLWXV�LV�FRQWUROOHG��$OVR�REWDLQHG�3HDUVRQ�FRUUHODWLRQ�WHVW�UHVXOWV�
������� 7KLV� ILJXUH� LQGLFDWHV� D� YHU\� ZHDN� FRUUHODWLRQ� OHYHO� HYHQ� WKHUH� LV� QR�
FRUUHODWLRQ��)URP�WKH�FRUUHODWLRQ�DQDO\VLV�RI�XULF�DFLG�OHYHOV�ZLWK�EORRG�JOXFRVH�
OHYHOV� LQ� XQFRQWUROOHG� GLDEHWHV�PHOOLWXV�� WKH� FRUUHODWLRQ� VLJQLILFDQFH�ZDV� �������
6LQFH�WKH�FRUUHODWLRQ�VLJQLILFDQFH�LV!�������LW�FDQ�EH�FRQFOXGHG�WKDW�WKHUH�FDQ�EH�
QR� VLJQLILFDQW� FRUUHODWLRQ� EHWZHHQ� XULF� DFLG� OHYHOV� DQG� EORRG� JOXFRVH� LQ�
XQFRQWUROOHG� GLDEHWHV� PHOOLWXV�� $OVR� REWDLQHG� VSHDUPDQ� FRUUHODWLRQ� WHVW� UHVXOWV�
�������

&RQFOXVLRQ�� )URP� WKLV� VWXG\� LW� FDQ� EH� FRQFOXGHG� WKDW� WKHUH� LV� QR� VLJQLILFDQW�
FRUUHODWLRQ� EHWZHHQ� XULF� DFLG� OHYHOV� ZLWK� EORRG� JOXFRVH� OHYHOV� LQ� SDWLHQWV� ZLWK�
GLDEHWHV� PHOOLWXV� FRQWUROOHG� DQG� QRW� FRQWUROOHG� VWDWLVWLFDOO\�� $QG� WKHUH� ZDV� QR�
VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ�XULF� DFLG� LQ� FRQWUROOHG� DQG�XQFRQWUROOHG� GLDEHWHV�
PHOOLWXV�

.H\ZRUGV��'LDEHWHV�0HOOLWXV��+\SHUXULFHPLD��DQG�WKH�UHODWLRQVKLS�RI�XULF�DFLG�
OHYHOV�WR�EORRG�JOXFRVH�OHYHO


