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)LJXUH��� '7$�FXUYHV�IRU�DOO�VDPSOHV�
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CEC= 87.4 +4.9 % tet. subs.

R2=0.67 ; Std. Error : 3.6

)LJXUH��D��/LQHDU�UHJUHVVLRQ�PRGHOV�IRU�&(&�DV�D�IXQFWLRQ�RI�WHWUDKHGUDO�LVRPRUSKLF�VXEVWLWXWLRQ�GHJUHH�
2Q�WKH�RWKHU�KDQG��6LJXtQ�HW�DO��>�@�IRXQG�D�SRO\QRPLDO�UHJUHVVLRQ��7 ������ �D��ZLWK� D� FRUUHODWLRQ� FRHIILFLHQW� 5� ������� IRU� RFWDKHGUDO� LVRPRUSKLF� VXEVWLWXWLRQ� GHJUHH�DQG�7��7KH�VHULHV�RI�VDPSOHV�XVHG�UDQJHG�D�ZLGHU�D �EHWZHHQ������DQG ������WKDQ�WKDW�RI�VDPSOHV� VWXGLHG� LQ� WKLV� ZRUN� �7DEOH� ���� ZKLFK� FRXOG� H[SODLQ� WKH� ORZ� FRUUHODWLRQ�FRHIILFLHQW� IRXQG�LQ� WKLV�VWXG\��,W� LV� LPSRUWDQW� WR�LQGLFDWH�WKDW�D�EHWWHU�UHILQHPHQW�RI�WKH�SRO\QRPLDO�UHJUHVVLRQ�ZDV�REWDLQHG�E\�6LJXtQ�HW�DO��>�@�DIWHU�HOLPLQDWLRQ�RI�SRLQWV�ZKHUH�LURQ�DQG�PDJQHVLXP�FRQWHQWV�ZHUH�PXFK�KLJKHU�WKDQ�WKRVH�RI�WKH�FDWLRQ�FRQFHUQHG��7KLV�IDFW�SURGXFHG�D�FKDQJH�LQ�WKH�LQWHUFHSW�SRLQW�IURP�����WR����q&��ZKLFK�DJUHHV�ZLWK�WKH�LQWHUFHSW� SRLQW� IRXQG� IRU� GDWD� RI� WKLV� VWXG\� ����q&��� 7KH� LQWHUFHSW� WHPSHUDWXUH� YDOXH�UHSRUWHG�IRU�]HUR�VXEVWLWXWLRQ��S\URSK\OOLWH��LV����q&��WKH�YDOXH�REWDLQHG�LQ�WKLV�ZRUN�DQG�WKRVH� UHSRUWHG� E\� 6LJXtQ� HW� DO�� >�@� DUH� VRPHZKDW� ORZHU� WKDQ� WKDW� RI� S\URSK\OOLWH� DQG�UHIOHFW�WKH�VLPXOWDQHRXV�LQIOXHQFH�RI�IHUULF�DQG�PDJQHVLXP�LRQV�,Q�WKLV�VWXG\��DOWKRXJK�WKH�RFWDKHGUDO�LVRPRUSKLF�VXEVWLWXWLRQ�GHJUHH�ZDV�KLJKHU�WKDQ�WKH�WHWUDKHGUDO�RQH��7DEOH����� WKH�VLPXOWDQHRXV�LQIOXHQFH�RI�RFWDKHGUDO�VXEVWLWXHQWV��IHUULF�DQG�PDJQHVLXP�LRQV��ZRXOG�SURGXFH�WKH�DSSHDUDQFH�RI�QRW�GLUHFWO\�LQIOXHQFLQJ�WKH�VXUIDFH�VWUXFWXUH�EHKDYLRU��

���7HWUDKHGUDO�LVRPRUSKLF�VXEVWLWXWLRQ)LJXUH� �D�G� VKRZ� WKH�PDWKHPDWLFDO� OLQHDU� UHJUHVVLRQ�PRGHOV� IRU�&(&��6(*0(��6Z���DQG�7��UHVSHFWLYHO\��DV�D�IXQFWLRQ�RI�WHWUDKHGUDO�VXEVWLWXWLRQ�GHJUHH�IRU�DOO�VDPSOHV�7KH� OLQHDU� UHJUHVVLRQ� PRGHO� IRXQG� IRU� &(&�WHWUDKHGUDO� LVRPRUSKLF� VXEVWLWXWLRQ�GHJUHH� �V ��� �)LJXUH� �� $�� ZDV� DWWULEXWHG� WR� FKDQJHV� LQ� WKH� UHDFWLYLW\� RI� WKH� VLOR[DQ�
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)LJXUH��E��/LQHDU�UHJUHVVLRQ�PRGHOV�IRU�6(*0( DV�D�IXQFWLRQ�RI�WHWUDKHGUDO�LVRPRUSKLF�VXEVWLWXWLRQ�GHJUHH�
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WHWUDKHGUDO�LVRPRUSKLF�VXEVWLWXWLRQ�GHJUHH����

%
S.EGM E=631.5 +48.6% tet.subs.
R2= 0.80 Std. Error : 25.5

)LJXUH��F��/LQHDU�UHJUHVVLRQ�PRGHOV�IRU�6Z DV�D�IXQFWLRQ�RI�WHWUDKHGUDO�LVRPRUSKLF�VXEVWLWXWLRQ�GHJUHH�
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WHWUDKHGUDO�LVRPRUSKLF�VXEVWLWXWLRQ�GHJUHH����

'
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)LJXUH��G��/LQHDU�UHJUHVVLRQ�PRGHOV�IRU�7�DV�D�IXQFWLRQ�RI�WHWUDKHGUDO�LVRPRUSKLF�VXEVWLWXWLRQ�GHJUHH�



&KDUDFWHUL]DWLRQ�RI�PRQWPRULOORQLWHV�IURP�EHQWRQLWH�GHSRVLWV�RI�1RUWK�3DWDJRQLD ��
7KH� GLIIHUHQFH� EHWZHHQ� FRUUHODWLRQV� RI� VSHFLILF� VXUIDFH� DUHD� YDOXHV� REWDLQHG� E\�ERWK�PHWKRGV�DQG�WKH�LVRPRUSKLF�WHWUDKHGUDO�VXEVWLWXWLRQV��)LJXUHV���%�DQG�&��LV�UHODWHG�WR� WKH� LQWHUOD\HU� FKDUJH� DQG� FDQ� EH� DWWULEXWHG� WR� WKH� IROORZLQJ� IDFWV�� ,Q� WKH� (*0(�PHWKRG�� WKH� VXUIDFH� DGVRUSWLRQ� FDQ� JR�ZLWK� FRDWLQJ�� E\� WKH� VDPH�PHFKDQLVPV� XVHG� E\�ZDWHU�LQ�K\GUDWHG�V\VWHPV�>��@��,Q WKH�FDVH�RI�ZDWHU��WKH�DGVRUSWLRQ�ZDV�PDLQO\�SURGXFHG�E\� VXUIDFH� LRQLF� VROYDWLRQ�� FRQVHTXHQWO\� VPDOO� ZDWHU� DPRXQW� ZDV� DGVRUEHG� RXW� RI� WKH�LQWHUOD\HU�VSDFH�>��@��7KLV�IDFW�SURGXFHG�WKH�LQFUHDVH�REVHUYHG��7DEOH����LQ�WKH�6Z YDOXH�UHVSHFW� WR� WKDW� REWDLQHG� ZLWK� (*0(�PHWKRG�� IRU� VDPSOHV� ZLWK� LVRPRUSKLF� WHWUDKHGUDO�VXEVWLWXWLRQ�YDOXH�KLJKHU�WKDQ������

)LJXUH��� 6(0�PLFURJUDSKV�RI�VDPSOHV�������DQG����DW�VDPH�PDJQLILFDWLRQ�
7KH� FRUUHODWLRQ� EHWZHHQ� 7� DQG� WHWUDKHGUDO� VXEVWLWXWLRQ� GHJUHH� �)LJXUH� �� '��� LQ�DJUHHPHQW�ZLWK�WKDW�REWDLQHG�E\�6LJXLQ�HW�DO��>�@��IRU�7�DQG�RFWDKHGUDO�VXEVWLWXWLRQ�GHJUHH��RYHU�D VHULHV�RI�EHQWRQLWHV�ZLWK�)H�� VXEVWLWXWLRQ�GHJUHH�EHWZHHQ�����DQG�������LQGLFDWHV�WKDW� WKH� LQFUHDVH� RI� WHWUDKHGUDO� VXEVWLWXWLRQV� SURPRWHV� DQ� LQFUHDVH� LQ� WKH� DPRXQW� RI�H[FKDQJHDEOH� FDWLRQV� ZKLFK� DW� WKH� VDPH� WLPH� SUHVHUYHV� WKH� OD\HU� DQG� VWDELOL]HV� WKH�VWUXFWXUH�>�����@�)LJXUH���VKRZV�6(0�PLFURJUDSKV�RI�VDPSOHV�ZLWK�GLIIHUHQW�WHWUDKHGUDO�DQG�VDPH�RFWDKHGUDO�VXEVWLWXWLRQ�GHJUHHV��VDPSOHV����DQG����RI�/DJR�3HOOHJULQL�GHSRVLW�DQG�VDPSOH���RI�3XHOpQ�GHSRVLW�ZLWK�ORZHU�WHWUDKHGUDO�DQG�KLJKHU�RFWDKHGUDO�VXEVWLWXWLRQ�GHJUHHV�WKDQ�SULRU� VDPSOHV�� ,Q� VSLWH� RI� WKH� VLPLODU� SK\VLFRFKHPLFDO� SDUDPHWHU� YDOXHV� RI� WKH� WKUHH�VDPSOHV� �7DEOH� ���� 6(0� PLFURJUDSKV� VKRZHG� UDWKHU� XQLIRUP� DQG� UDQGRP� SDFNLQJ�SDUWLFOHV� IRU� DOO� VDPSOHV� REVHUYHG�� 1RWZLWKVWDQGLQJ�� GLIIHUHQW� SDUWLFOH� DVVRFLDWLRQ� ZDV�IRXQG�DPRQJ� WKHP��PDLQO\�SURGXFHG� LQ� WKH�VXUIDFH�FKDUJHV�RULJLQDWHG�GXULQJ� WKH�ZDWHU�GLVSHUVLRQ� IRU� WKH� PLFURVFRS\� VDPSOH� SUHSDUDWLRQ�� 6DPSOHV� ZLWK� KLJK� WHWUDKHGUDO�VXEVWLWXWLRQV�� GXH� WR� WKH� 727� �WHWUDKHGUDO� ± RFWDKHGUDO� ± WHWUDKHGUDO�� DUUDQJHPHQW� RI�PRQWPRULOORQLWH�� ZLOO� LQGLFDWH� D� QHJDWLYH� FKDUJH� RI� IDFH� VXUIDFH� �FRPSHQVDWHG� E\� WKH�LQWHUOD\HU� FDWLRQV�� DQG� WKH� H[LVWHQFH� RI� KLJK� RFWDKHGUDO� VXEVWLWXWLRQV� ZLOO� LQGLFDWH� D�
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)LJXUH����FRQW�� 6(0�PLFURJUDSKV�RI�VDPSOHV�������DQG����DW�VDPH�PDJQLILFDWLRQ�

)LJXUH����FRQW�� 6(0�PLFURJUDSKV�RI�VDPSOHV�������DQG����DW�VDPH�PDJQLILFDWLRQ�
6DPSOH� �� VKRZV� WKH� SDUWLFOH� PRVWO\� DVVRFLDWHG� DFFRUGLQJ� WR� WKH� HGJH�WR�HGJH�PRGH��LQ�DJUHHPHQW�ZLWK�LWV�KLJK�RFWDKHGUDO�DQG�ORZ�WHWUDKHGUDO�VXEVWLWXWLRQV��6DPSOH����VKRZV�D� IDFH�WR�IDFH�SUHGRPLQDQW�PRGH��DOVR� LQ�DJUHHPHQW�ZLWK� WKH�LQYHUVH� LVRPRUSKLF�VXEVWLWXWLRQ� GHJUHHV� RI� WKLV� VDPSOH� UHVSHFW� WR� VDPSOH� �� DQG� KLJKHVW� WHWUDKHGUDO�VXEVWLWXWLRQ� YDOXH� RI� WKLV� VDPSOH� DPRQJ� WKH� RWKHU� VDPSOHV�� 6DPSOH� ��� VKRZHG� DQ�LQWHUPHGLDWH�DVVRFLDWLRQ�EHKDYLRU�DV�H[SHFWHG�IURP�LWV�VXEVWLWXWLRQ�GHJUHH�YDOXHV
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)LJXUH��� )XQJLFLGH�DGVRUSWLRQ�FXUYHV�IRU�VDPSOHV�������DQG����
$SSOLFDWLRQV6RPH� EXON� EHQWRQLWH� VDPSOHV� RI� 1RUWK� 3DWDJRQLD� ZHUH� DOUHDG\� XVHG� DV� UDZ�PDWHULDO� IRU� IRXQGU\�VDQGV��GULOOLQJ�PXG�DQG�EOHDFKLQJ�HDUWK�>�@��7KH�SUHFHGLQJ�VDPSOH�FKDUDFWHUL]DWLRQ� LQGLFDWHV� WKDW� VRPH� RI� WKHP� FDQ� EH� XVHG� DOVR� IRU� RUJDQLF� SROOXWDQW�DGVRUSWLRQ�'HSRVLW�SUR[LPLW\� �/DJR�3HOOHJULQL�� WR� WKH�SDFNLQJ�SODQWV�ZDV� WKH�ILUVW� VHOHFWLRQ�IDFWRU� WR� FKRRVH� VDPSOHV�� ��� DQG� ���� IRU� D� SRVW�KDUYHVW� IXQJLFLGH� �WKLDEHQGD]ROH��DGVRUSWLRQ��6DPSOH���ZLWK�ORZ�WHWUDKHGUDO�VXEVWLWXWLRQ�GHJUHH�DQG�KLJK�SXULW\�RI�WKH�FOD\�PLQHUDO� IURP� GLIIHUHQW� GHSRVLW� �3XHOpQ�� ZDV� DOVR� VHOHFWHG� WR� GHWHUPLQH� WKH� IXQJLFLGH�DGVRUSWLRQ�LVRWKHUPV��$GVRUSWLRQ� LVRWKHUPV� ZHUH� GHWHUPLQHG� DW� WKH� RSWLPXP� DGVRUSWLRQ� SDUDPHWHUV��URRP� WHPSHUDWXUH�� S+� ������� FRQWDFW� WLPH� ���K�� DQG� DGVRUEHQW�DGVRUEDWH� UDWLR ������PJ�O�� GHWHUPLQHG� HOVHZKHUH� >��@� XVLQJ� EDWFK� HTXLOLEUDWLRQ�� 7KH� KLJKHU� DIILQLW\� IURP�RUJDQLF� WKDQ� LRQLF�PROHFXOHV�RI�PRQWPRULOORQLWH� VXUIDFH� >��@ OHG� WR�QHJOHFW� WKH�VROYHQW�FRPSHWHQFH�LQ�WKH�DGVRUSWLRQ�LVRWKHUPV��)LJXUH���VKRZV�WKH�IXQJLFLGH�DGVRUSWLRQ�FXUYHV�IRU�VDPSOHV�������DQG����
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