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6XSSOHPHQWDU\ )LJXUH �� 4XDQWLILFDWLRQ RI 5) SDUDPHWHUV DW H\H�
RSHQLQJ DQG ZLWK YLVXDO H[SHULHQFHRSHQLQJ DQG ZLWK YLVXDO H[SHULHQFH�
D� ([DPSOH OLQHDU 5)V DW H\H�RSHQLQJ �3��± ��� DQG LQ PDWXUH YLVXDO FRUWH[
REWDLQHG ZLWK UHYHUVH FRUUHODWLRQ� %HORZ HDFK 5) LV WKH FRUUHVSRQGLQJ
*DERU ILW �VHH 0HWKRGV�� E� 4XDQWLILFDWLRQ RI 5) SDUDPHWHUV� 7R REWDLQ D
PHDVXUH RI 5) VL]H� WKH YLVXDO DQJOHV VXEWHQGHG E\ WKH *DERU ILW DORQJ WKH
D[HV SHUSHQGLFXODU �ı[� RU SDUDOOHO �ı\� WR WKH GLUHFWLRQ RI WKH FRVLQH JUDWLQJ
ZHUH FDOFXODWHG �VHH 0HWKRGV�� 7R TXDQWLI\ WKH VKDSH RI 5)V� ZH XVHG WKH� � T \ S �
GLPHQVLRQOHVV PHDVXUHV Q[  ı[I DQG Q\  ı\I� 7KHVH YDOXHV H[SUHVV WKH VL]H
RI WKH *DXVVLDQ HQYHORSH LQ WHUPV RI WKH ZDYHOHQJWK RI WKH XQGHUO\LQJ
FRVLQH JUDWLQJ� )RU LQVWDQFH� Q[  � LQGLFDWHV WKDW WKH VWDQGDUG GHYLDWLRQ RI
WKH *DXVVLDQ SHUSHQGLFXODU WR WKH JUDWLQJ LV HTXDO WR KDOI D F\FOH RI WKH
XQGHUO\LQJ FRVLQH JUDWLQJ� F� 'LVWULEXWLRQV RI ı[ DQG ı\ ZHUH QRW GLIIHUHQW
EHWZHHQ LPPDWXUH DQG PRUH PDWXUH 9� �PHDQ YLVXDO DQJOH DORQJ ı[ � V�G��
3�� �� �� � � �� �R� 3�� �� �� � � �� �R� 3  � �� UDQN VXP WHVW�3�� ± ��� ���� � ����R� 3�� ± ��� ���� � ����R� 3  ����� UDQN�VXP WHVW�
PHDQ YLVXDO DQJOH DORQJ ı\ � V�G�� 3�� ± ��� ���� � ���R� 3�� ± ��� ���� �
���R� 3  ����� UDQN�VXP WHVW� HUURU EDUV VKRZ V�G��� G� 'LVWULEXWLRQV RI Q[
DQG Q\ ZHUH QRW GLIIHUHQW EHWZHHQ LPPDWXUH DQG PRUH PDWXUH 9� �PHGLDQ Q[
� Q\� 3�� ± ��� ���������� 3�� ± ��� ���������� 3  ���������� UDQN�VXP WHVW��
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RSHQLQJ DQG ZLWK YLVXDO H[SHULHQFHRSHQLQJ DQG ZLWK YLVXDO H[SHULHQFH�
D� ([DPSOH OLQHDU 5)V DW H\H�RSHQLQJ �3��± ��� DQG LQ PDWXUH YLVXDO FRUWH[
REWDLQHG ZLWK UHYHUVH FRUUHODWLRQ� %HORZ HDFK 5) LV WKH FRUUHVSRQGLQJ
*DERU ILW �VHH 0HWKRGV�� E� 4XDQWLILFDWLRQ RI 5) SDUDPHWHUV� 7R REWDLQ D
PHDVXUH RI 5) VL]H� WKH YLVXDO DQJOHV VXEWHQGHG E\ WKH *DERU ILW DORQJ WKH
D[HV SHUSHQGLFXODU �ı[� RU SDUDOOHO �ı\� WR WKH GLUHFWLRQ RI WKH FRVLQH JUDWLQJ
ZHUH FDOFXODWHG �VHH 0HWKRGV�� 7R TXDQWLI\ WKH VKDSH RI 5)V� ZH XVHG WKH� � T \ S �
GLPHQVLRQOHVV PHDVXUHV Q[  ı[I DQG Q\  ı\I� 7KHVH YDOXHV H[SUHVV WKH VL]H
RI WKH *DXVVLDQ HQYHORSH LQ WHUPV RI WKH ZDYHOHQJWK RI WKH XQGHUO\LQJ
FRVLQH JUDWLQJ� )RU LQVWDQFH� Q[  � LQGLFDWHV WKDW WKH VWDQGDUG GHYLDWLRQ RI
WKH *DXVVLDQ SHUSHQGLFXODU WR WKH JUDWLQJ LV HTXDO WR KDOI D F\FOH RI WKH
XQGHUO\LQJ FRVLQH JUDWLQJ� F� 'LVWULEXWLRQV RI ı[ DQG ı\ ZHUH QRW GLIIHUHQW
EHWZHHQ LPPDWXUH DQG PRUH PDWXUH 9� �PHDQ YLVXDO DQJOH DORQJ ı[ � V�G��
3�� �� �� � � �� �R� 3�� �� �� � � �� �R� 3  � �� UDQN VXP WHVW�3�� ± ��� ���� � ����R� 3�� ± ��� ���� � ����R� 3  ����� UDQN�VXP WHVW�
PHDQ YLVXDO DQJOH DORQJ ı\ � V�G�� 3�� ± ��� ���� � ���R� 3�� ± ��� ���� �
���R� 3  ����� UDQN�VXP WHVW� HUURU EDUV VKRZ V�G��� G� 'LVWULEXWLRQV RI Q[
DQG Q\ ZHUH QRW GLIIHUHQW EHWZHHQ LPPDWXUH DQG PRUH PDWXUH 9� �PHGLDQ Q[
� Q\� 3�� ± ��� ���������� 3�� ± ��� ���������� 3  ���������� UDQN�VXP WHVW��
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2ULHQWDWLRQ�VHOHFWLYLW\�
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6XSSOHPHQWDU\ )LJXUH �� 2ULHQWDWLRQ VHOHFWLYLW\ DQG UHVSRQVH UHOLDELOLW\
DW H\H�RSHQLQJDW H\H RSHQLQJ�
D� ([DPSOHV RI QRUPDOL]HG WXQLQJ FXUYHV �LQIHUUHG ILULQJ UDWH IURP FDOFLXP
VLJQDOV� DQG DVVRFLDWHG SRODU SORWV� 26, YDOXHV ZHUH REWDLQHG IURP )RXULHU
ILWWHG WXQLQJ FXUYHV �VHH 0HWKRGV�� E� &XPXODWLYH GLVWULEXWLRQ RI RULHQWDWLRQ
VHOHFWLYLW\ LQGLFHV �26,� DW H\H�RSHQLQJ DQG LQ PRUH PDWXUH 9� �3�� ± ���
PHGLDQ 26, ���� YV 3 �� ± ��� ����� 3  ���� î ������ UDQN�VXP WHVW�� F�
&RHIILFLHQW RI YDULDWLRQ �D PHDVXUH RI WULDO�WR�WULDO YDULDELOLW\� VHH 0HWKRGV� RI

6XSSOHPHQWDU\�)LJXUH��

QHXURQDO UHVSRQVHV WR WKH SUHIHUUHG JUDWLQJ GLUHFWLRQ ZDV JUHDWHU DW H\H�
RSHQLQJ WKDQ LQ PRUH PDWXUH 9� �PHDQ &9 � V�G�� 3�� ± ���� ���� � ���� YV
3�� ± ��� ���� � ����� 3 ���� î ������� UDQN�VXP WHVW� HUURU EDUV VKRZ
V�G��� 5) GDWD DFTXLUHG IURP � PLFH DW 3�� ± ��� DQG � PLFH DW 3�� ± ���
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6LJQDO�FRUUHODWLRQ��QDWXUDO�PRYLH�
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6XSSOHPHQWDU\ )LJXUH �� 5HODWLRQVKLS EHWZHHQ QDWXUDO�PRYLH VLJQDO
FRUUHODWLRQ DQG 5) FRUUHODWLRQ�
1HXURQDO SDLUV ZLWK KLJKHU VLJQDO FRUUHODWLRQV PHDVXUHG IURP UHVSRQVHV WR

6XSSOHPHQWDU\�)LJXUH��

QDWXUDO PRYLHV KDG KLJKHU OLQHDU 5) FRUUHODWLRQV� (UURU EDUV VKRZ V�H�P�
&RUUHODWLRQ YDOXHV ZHUH ELQQHG� ZLWK UDQJHV IURP ����� WR ������ IURP �����
WR ����� HWF�
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6LJQDO�FRUUHODWLRQ��QDWXUDO�PRYLH�
���� ��� ��� ��� ���

6XSSOHPHQWDU\ )LJXUH �� 5HODWLRQVKLS EHWZHHQ QDWXUDO�PRYLH VLJQDO
FRUUHODWLRQ DQG 5) FRUUHODWLRQ�
1HXURQDO SDLUV ZLWK KLJKHU VLJQDO FRUUHODWLRQV PHDVXUHG IURP UHVSRQVHV WR
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QDWXUDO PRYLHV KDG KLJKHU OLQHDU 5) FRUUHODWLRQV� (UURU EDUV VKRZ V�H�P�
&RUUHODWLRQ YDOXHV ZHUH ELQQHG� ZLWK UDQJHV IURP ����� WR ������ IURP �����
WR ����� HWF�
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6LJQDO�FRUUHODWLRQ��QDWXUDO�PRYLH� ǻ2UL �GHJUHHV�

6XSSOHPHQWDU\ )LJXUH �� 5HODWLRQVKLS EHWZHHQ QDWXUDO�PRYLH VLJQDO
FRUUHODWLRQ RU GLIIHUHQFH LQ SUHIHUUHG RULHQWDWLRQ DQG (363 DPSOLWXGH
DQG SDLUHG�SXOVH UDWLR�
D� (363 DPSOLWXGHV EHWZHHQ /��� S\UDPLGDO QHXURQV ZHUH VLJQLILFDQWO\
ODUJHU DW H\H�RSHQLQJ WKDQ LQ PRUH PDWXUH 9� �PHGLDQ (363 DPSOLWXGH� 3��
± ��� ���� P9 96 3�� ± ��� ���� P9� 3  ��� î ����� UDQN�VXP WHVW�� E�
3DLUHG�SXOVH UDWLRV EHWZHHQ /��� S\UDPLGDO QHXURQV ZHUH VLJQLILFDQWO\ ORZHU3DLUHG�SXOVH UDWLRV EHWZHHQ /��� S\UDPLGDO QHXURQV ZHUH VLJQLILFDQWO\ ORZHU
DW H\H�RSHQLQJ WKDQ LQ PRUH PDWXUH 9� �PHGLDQ 335� 3�� ± ��� ����� 96
3�� ± ��� ����� 3  ��� î ����� UDQN�VXP WHVW�� F� G� 7KHUH ZDV QR
FRUUHODWLRQ EHWZHHQ (363 DPSOLWXGHV �F� RU SDLUHG�SXOVH UDWLR �G� DQG VLJQDO
FRUUHODWLRQ DW HLWKHU H\H�RSHQLQJ RU LQ PRUH PDWXUH 9� �3 ! ����� H� 7KHUH
ZDV D QRQ�VLJQLILFDQW WUHQG RI GHFUHDVLQJ (363 DPSOLWXGH ZLWK LQFUHDVH LQ
GLIIHUHQFH LQ SUHIHUUHG RULHQWDWLRQ LQ ERWK DJH JURXSV �3�� ± ��� 5  ������ 3

6XSSOHPHQWDU\�)LJXUH��

 ������ 3�� ± ��� 5  ������ 3  ������ I� 7KHUH ZDV QR VLJQLILFDQW
FRUUHODWLRQ EHWZHHQ 335 DQG GLIIHUHQFH LQ SUHIHUUHG RULHQWDWLRQ �3 ! ��� IRU
ERWK JURXSV��


