
,661������������9(7(5,1$5,-$�,5�=227(&+1,.$��7���������������
+(5,7$%,/,7<�$1'�&255(/$7,21�2)�0($7�$1' )(57,/,7<�75$,76�,1 3,*6,1�(6721,$
$OR�7lQDYRWV��7DQHO�.DDUW
�	�2OHY�6DYHOL,QVWLWXWH�RI�$QLPDO�6FLHQFH��(VWRQLDQ�$JULFXOWXUDO�8QLYHUVLW\��.UHXW]ZDOGL����7DUWX��������(VWRQLD(�PDLO��DOR#HDX�HH
$EVWUDFW� ,Q�(VWRQLDQ�SLJ�EUHHGLQJ�WKH�LPSRUWDQFH�RI� IHUWLOLW\� WUDLWV�KDV�GHFUHDVHG�GXULQJ�WKH�\HDUV��ZKHUHDV�PHDW�WUDLWV�KDYH�EHFRPH�KLJKHU��7R�JHW�EHWWHU�PHDW�TXDOLW\�DQG�PDLQWDLQ�JRRG�IHUWLOLW\�RI�(VWRQLDQ�SLJV��EUHHGHUV�VKRXOG�WDNH�KHULWDELOLW\�DQG�UHODWLRQVKLSV�EHWZHHQ�WKH�WUDLWV�LQWR�DFFRXQW��7KHUHIRUH��LW�LV�RI�XWPRVW�LPSRUWDQFH�WR�VWXG\�KHULWDELOLW\�RI�WKH�WUDLWV�FRQVLGHUHG�LQ�VHOHFWLRQ��'DWD�RI������VRZV�DQG������ERDUV�ZLWK��� ����OLWWHUV��REWDLQHG�IURP�GDWDEDVH�RI�$QLPDO� 5HFRUGLQJ &HQWUH� IURP� ����� WR� ������ ZDV� XVHG� WR� DQDO\]H� KHULWDELOLW\� RI� OLWWHU� VL]H� DQG� PHDW� WUDLWV�� 7KH�IROORZLQJ� EUHHG� FRPELQDWLRQV�ZHUH� LQYHVWLJDWHG�� (VWRQLDQ� /DQGUDFH� �(/��� (VWRQLDQ�/DUJH�:KLWH� �(/:���+DPSVKLUH��+���3LDWUDLQ��3L���(/�[(/:���(/:�[(/� DQG�3L�[+���0HDW�WUDLWV�ZHUH�PHDVXUHG�E\�XOWUDVRQLF�HTXLSPHQW�3LJORJ������$YHUDJH�KHULWDELOLW\�RI�EDFNIDW�DQG�OHDQ�PHDW�SHUFHQWDJH�ZDV�KLJK��EHLQJ�K� �����DQG�K� �����UHVSHFWLYHO\��RQ�WKH�RWKHU� KDQG�� WKH� KHULWDELOLW\� RI� ORLQ� H\H� GLDPHWHU� ZDV� ORZHU� �K� ������� $PRQJ� EUHHGV� KHULWDELOLW\� GLIIHUHG� ODUJHO\��+HULWDELOLW\�RI�OHDQ�PHDW�SHUFHQWDJH�ZDV�KLJKHU�LQ�(/�DQG�3L�EUHHGV��K� �����DQG�K� �������ZKLFK�DUH�ERWK�ZHOO�NQRZQ�IRU�WKHLU�JRRG�PHDW�TXDOLW\��/RZHU�KHULWDELOLW\�RI�OHDQ�PHDW�SHUFHQWDJH�ZDV IRXQG�LQ�(/[(/:�DQG�(/:[(/�FURVVEUHG�EUHHGV��K� �����DQG�K� �������$YHUDJH�KHULWDELOLW\�RI� OLWWHU�VL]H�DW�ELUWK�ZDV�K� ������EHLQJ�ORZHU�LQ�(/[(/:��K� ���DQG�(/��K� �������KLJKHU�LQ�(/:��K� ������DQG�(/:[(/��K� �������7KHVH�UHVXOWV�VKRZ�KLJKO\�VLJQLILFDQW HIIHFW�RI�D�ERDU�D�OLWWHU�VL]H�DQG�RI�D�VRZ�RQ�PHDW�WUDLWV��&RUUHODWLRQV�EHWZHHQ�PHDW�WUDLWV�DQG�IHUWLOLW\�ZHUH�JHQHUDOO\�ORZ�.H\ZRUGV��SLJPHDW��IHUWLOLW\��XOWUDVRQLF��KHULWDELOLWLHV��FRUUHODWLRQV��EUHHG�GLIIHUHQFHV�(67,-26�.,$8/,Ï0 6,1*802�,5�9,6/802 32ä<0,Ï .25(/,$&,-$ %(,�3$9(/',080$6
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1(�± QRW�HVWLPDWHG
%DFNIDW�WKLFNQHVV�ZDV�EHWWHU�LQKHULWHG�LQ�SXUHEUHG�(/��K� ������ DQG� FURVVEUHG� (/:[(/� �K� ������ EUHHGV��$YHUDJH� EDFNIDW� KHULWDELOLW\� ZDV� H[FHHGHG� DOVR� E\� 3L��K� ������� &RQWHPSRUDU\�� ORZ� KHULWDELOLW\� RI� EDFNIDW�WKLFNQHVV� �K� ������ LQ� /DUJH� :KLWH� SLJV� ZDV� IRXQG� E\�-RKQVRQ�� HW�� DO��� ������ 'LDPHWHU� RI� ORLQ� H\H� KDG� ORZ�KHULWDELOLW\�� EHLQJ� WKH� KLJKHVW� �K� ������ LQ� (/:� SLJV��$PRQJ�EUHHGV�KHULWDELOLW\�RI�PHDW� WUDLWV�GLIIHUHG� ODUJHO\��7KH� KLJKHVW� KHULWDELOLW\� RI� OHDQ� PHDW� SHUFHQWDJH� ZDV�REVHUYHG� LQ� (/� DQG� 3L� EUHHGV� �K� ����� DQG� K� �������ZKLFK� DUH� ERWK� ZHOO� NQRZQ� IRU� WKHLU� JRRG�PHDW� TXDOLW\��/RZHU� KHULWDELOLW\� RI� OHDQ�PHDW� SHUFHQWDJH�ZDV� IRXQG� LQ�(/[(/:� DQG� (/:[(/� FURVVEUHG� EUHHGV� �K� ����� DQG�K� �������$YHUDJH�KHULWDELOLW\�RI�OLWWHU�VL]H�DW�ELUWK�ZDV�K� ������EHLQJ�ORZHU�LQ�(/[(/:��K� ���DQG�(/��K� �������KLJKHU�

LQ�(/:��K� ������DQG�(/:[(/��K� �������7DEOH�����+HULWDELOLW\� RI� OLWWHU� VL]H� GLIIHUHG� ODUJHO\� DPRQJ�EUHHGV�� EHLQJ� K� ��������� DW� ELUWK� DQG� K� ������������ DW�ZHDQLQJ�� 7KRURXJK� VWXGLHV� KDYH� IRXQG� KHULWDELOLW\� IRU�OLWWHU�VL]H�DERXW�K� ������+LOO�	�:HEE��������-RKDQVVRQ��������+DOH\�HW�DO���������/DPEHUVRQ�HW�DO����������7DEOH�����
7DEOH����+HULWDELOLW\�RI�IHUWLOLW\�WUDLWV

%UHHG Q /LWWHU�VL]H�DW�ELUWK /LWWHU�VL]H�DW�ZHDQLQJ
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� ± KDOI�VLEV�DQDO\VLV� � GDXJKWHU�� PRWKHU�DQDO\VLV

7KHVH� UHVXOWV�VKRZ�KLJKO\� VLJQLILFDQW�HIIHFW�RI�D�ERDU�RQ�OLWWHU�VL]H�DQG�RI�D�VRZ�RQ�PHDW�WUDLWV��
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7UDLWV %DFNIDW�WKLFNQHVV 'LDPHWHU�RI�ORLQ�H\H /HDQ�PHDW�� /LWWHU�VL]H�DW�ELUWK /LWWHU�VL]H�DW�ZHDQLQJ%DFNIDW�WKLFNQHVV ������


 ������


 ������ ������'LDPHWHU�RI�ORLQ�H\H ������


 �����


 �����

 �����

/HDQ�PHDW�� ������


 �����


 ����� �����


/LWWHU�VL]H�DW�ELUWK ������

 �����

 �����


 �����


/LWWHU�VL]H�DW�ZHDQLQJ ������ �����

 �����


 �����






,661������������9(7(5,1$5,-$�,5�=227(&+1,.$��7���������������
7DEOH����&RUUHODWLRQV�EHWZHHQ�PHDW�DQG�IHUWLOLW\�WUDLWV��DERYH�(VWRQLDQ�/DUJH�:KLWH�	�EHORZ�+DPSVKLUH�

7UDLWV %DFNIDW�WKLFNQHVV 'LDPHWHU�RI�ORLQ�H\H /HDQ�PHDW�� /LWWHU�VL]H�DW�ELUWK /LWWHU�VL]H�DW�ZHDQLQJ%DFNIDW�WKLFNQHVV ������


 ������


 ������
 ������


'LDPHWHU�RI�ORLQ�H\H ����� �����


 ����� �����


/HDQ�PHDW�� ������


 �����

 �����
 �����


/LWWHU�VL]H�DW�ELUWK ������ ������ ����� �����


/LWWHU�VL]H�DW�ZHDQLQJ ������ ������ ������ �����



7DEOH����&RUUHODWLRQV�EHWZHHQ�PHDW�DQG�IHUWLOLW\�WUDLWV��DERYH�3LHWUDLQ�	�EHORZ�(/[(/:�
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&RUUHODWLRQV� EHWZHHQ� PHDW� WUDLWV� DQG� IHUWLOLW\� ZHUH�JHQHUDOO\�ORZ��+LJK�DQG�VLJQLILFDQW�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�EDFNIDW� WKLFNQHVV�DQG� OHDQ�PHDW�SHUFHQWDJH� �U �������� 3��������� OHDQ� PHDW� SHUFHQWDJH� DQG� GLDPHWHU� RI�ORLQ� H\H� �U ������� 3��������� OLWWHU� VL]H� DW� ELUWK� DQG� DW�ZHDQLQJ� �U ������� 3��������� 7KHUH� ZHUH� RQO\� VOLJKW�GLIIHUHQFHV�DPRQJ�EUHHGV�7R� VHOHFW�SLJV� IRU�EUHHGLQJ��PRUH�DWWHQWLRQ�VKRXOG�EH�JLYHQ� WR�PHDW� WUDLWV� LQ�(/:�SLJV�DQG� WR� IHUWLOLW\� WUDLWV� LQ�(/�SLJV��DV�KHULWDELOLW\�RI�WKHVH�WUDLWV�LV�ORZHU��7R�LPSURYH�VODXJKWHU� SLJV¶� PHDW� TXDOLW\�� LW� LV� LPSRUWDQW� WR� WDNH� LQWR�DFFRXQW� PHDW� WUDLWV� RI� (/� VRZV�� 7R� LPSURYH� IHUWLOLW\��LQIRUPDWLRQ� DERXW� OLWWHU� VL]H� RI� (/:� ERDUV� VKRXOG� EH�FRQVLGHUHG�
5HIHUHQFHV
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