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���5HVXOWV

����7UHDWPHQW�(IIHFWV

������:DVKLQJ�0DFKLQH�/RDG�7\SH

)LEHU�PDVV�FDSWXUHG�LQ�)URQW�ORDG�DQG�7RS�ORDG�ZDVKLQJ�PDFKLQH�VDPSOHV�ZHUH�FRPSDUHG�WR�
GHWHUPLQH�LI�ZDVKLQJ�PDFKLQH�W\SH�KDG�DQ�LPSDFW�RQ�VKHGGLQJ��)LJXUH�������$�0DQQ�:KLWQH\�8�
WHVW�IRXQG�WKDW�PHGLDQ�ILEHU�PDVV�RI�7RS�ORDG�ZDVK�VDPSOHV��PHGLDQ� ��������PJ��Q� �����ZDV�
VLJQLILFDQWO\�ODUJHU�WKDQ�)URQW�ORDG�ZDVK�VDPSOHV��PHGLDQ� �������PJ��Q� �����=� �������S���
��������7KLV�GLIIHUHQFH�DPRXQWHG�WR�7RS�ORDG�WUHDWPHQW�VDPSOHV�KDYLQJ DSSUR[LPDWHO\ �����
PRUH�ILEHU�PDVV�WKDQ�)URQW�ORDG�VDPSOHV�DFURVV�DOO�JDUPHQWV RQ�DYHUDJH�

)LJXUH���� -DFNHWV�ZDVKHG�LQ�WRS�ORDG�PDFKLQHV�VKHG�URXJKO\������PRUH�
ILEHU�PDVV�

$YHUDJH�FRPELQHG�ILEHU�PDVV�VKHGGLQJ�SHU�ZDVK�IRU�DOO�WULDOV�E\�)URQW�ORDG��Q�
 �����DQG�7RS�ORDG��Q� �����ZDVKLQJ�PDFKLQHV��(UURU�EDUV�DUH�� RQH�VWDQGDUG�
GHYLDWLRQ��



��

������-DFNHW�$JLQJ

1HZ�DQG�$JHG�WUHDWPHQW�WULDOV�ZHUH�FRPSDUHG�WR�GHWHUPLQH�WKH�HIIHFW�RI�DJLQJ�RQ�MDFNHW�
VKHGGLQJ��)LJXUH�������2Q�DYHUDJH��DJHG�MDFNHWV�VKHG�DSSUR[LPDWHO\�����PRUH�WKDQ�QHZ�MDFNHWV��
$�:LOFR[RQ�6LJQHG�5DQN�WHVW�ZDV�SHUIRUPHG�WR�WHVW�WKH�PHGLDQ�ILEHU�UHOHDVH�RI�WKH�MDFNHWV�
EHIRUH�DQG�DIWHU�VLPXODWHG�DJLQJ��7KH�PHGLDQ�ILEHU�PDVV�UHOHDVH�RI�$JHG�MDFNHWV��PHGLDQ� �
�������PJ��Q� �����ZDV�VLJQLILFDQWO\�ODUJHU�WKDQ�1HZ�MDFNHWV��PHGLDQ� ��������PJ��Q� �����=� �
������S�����������9LVXDO�LQVSHFWLRQ�RI�WKH�MDFNHWV�DIWHU�WKH�VLPXODWHG�DJLQJ�SURFHVV�LGHQWLILHG�
IUD\LQJ��LQ�-DFNHW�(�LQ�SDUWLFXODU���ZKLFK�PD\�EH�UHODWHG�WR�WKH�LQFUHDVHG�MDFNHW�VKHGGLQJ�DIWHU�
DJLQJ�WUHDWPHQW�

)LJXUH���� $JHG�MDFNHWV�VKHG�URXJKO\�����PRUH�ILEHU�PDVV�WKDQ�1HZ��

$YHUDJH�FRPELQHG�ILEHU�PDVV�VKHGGLQJ�SHU�ZDVK�IRU�DOO�WULDOV�E\�QHZ�
WUHDWPHQW��Q� �����DQG�DJHG�WUHDWPHQW��Q� ����� (UURU�EDUV�DUH�� RQH�VWDQGDUG�
GHYLDWLRQ���



��

������-DFNHW�$JLQJ�DQG�:DVKLQJ�0DFKLQH�/RDG�7\SH

7R�IXUWKHU�H[SORUH�WKH�HIIHFWV�RI�WUHDWPHQW�W\SH�RQ�ILEHU�PDVV��VKHGGLQJ�ZDV�FRPSDUHG�DPRQJ�
IRXU�FRPELQDWLRQV�RI�WUHDWPHQWV��1HZ�MDFNHW�)URQW�ORDG�ZDVK��$JHG�MDFNHW�)URQW�ORDG ZDVK��
1HZ�MDFNHW�7RS�ORDG�ZDVK��DQG�$JHG�MDFNHW�7RS�ORDG�ZDVK��)LJXUH�������0DQQ�:KLWQH\�8�WHVWV�
UHYHDOHG�WKDW�DPRQJ�1HZ�WUHDWPHQW�JDUPHQWV��7RS�ORDG��PHGLDQ� ��������PJ��Q� �����DQG�
)URQW�ORDG�VDPSOHV��PHGLDQ� �������PJ��Q� �����KDG�VLJQLILFDQWO\�GLIIHUHQW�PHGLDQV��=� �������S�
����������7KLV�VLJQLILFDQW�GLIIHUHQFH�DOVR�KHOG�WUXH�FRPSDULQJ�ZDVKLQJ�PDFKLQH�W\SH�IRU�DJHG�
MDFNHWV�DV�ZHOO��=� �������S����������

)LJXUH���� )LEHU�PDVV�VKHG�SHU�MDFNHW�EDVHG�RQ�ZDVKLQJ�PDFKLQH�DQG�DJLQJ�
WUHDWPHQW�FRPELQDWLRQV��

7RWDO�ILEHU�PDVV�VKHGGLQJ�SHU�ZDVK�IRU�ORDG�DQG�DJLQJ�WUHDWPHQW�
FRPELQDWLRQV��/LJKWHU�ER[HV�LQGLFDWH�DJHG�VDPSOHV��0HGLDQV�DUH�LQGLFDWHG�E\�
EODFN�OLQHV�DQG�PHDQV�DUH�VKRZQ�DV�UHG�OLQHV��2XWOLHUV�DUH�UHSUHVHQWHG�E\�
EODFN�SRLQWV��

,Q�UHJDUGV�WR�DJLQJ�EHWZHHQ�WKH�WZR�ZDVKLQJ�PDFKLQH�W\SHV��D�:LOFR[RQ�6LJQHG�5DQN�WHVW�IRXQG�
D�VLJQLILFDQW�GLIIHUHQFH�LQ�PHGLDQ�ILEHU�PDVV�VKHG�SHU�JDUPHQW�LQ�7RS�ORDG�PDFKLQHV�EHWZHHQ�
1HZ��PHGLDQ� ��������PJ��Q� �����DQG�$JHG�MDFNHWV��PHGLDQ� ��������PJ�Q  �����=� �������S���



��

�������EXW�)URQW�ORDG�PDFKLQHV�GLG�QRW�KDYH�WKLV�VDPH�VLJQLILFDQW�GLIIHUHQFH�LQ�DJLQJ�WUHDWPHQW�
�=� ������ S� ���������7KLV�PD\�LQGLFDWH�WKDW�WKH�DJLQJ�SURFHVV�KDV�PRUH�RI�DQ�LQIOXHQFH�RQ�
VKHGGLQJ�LQ�7RS�ORDG�ZDVKLQJ�PDFKLQHV�WKDQ�)URQW�ORDG�ZDVKLQJ�PDFKLQHV��7R�IXUWKHU�WHVW�WKLV�
SRVVLEOH�HIIHFW��D�0XOWL�ZD\�$129$�ZDV�FRQGXFWHG�RQ�WKH�LQWHUDFWLRQ�RI�DJH�DQG�ZDVKLQJ�
PDFKLQH�W\SH�ZLWK�MDFNHW�W\SH��DJH��DQG�ORDG�LQFOXGHG�DV�FRYDULDWHV��ILQGLQJ�D�VLJQLILFDQW�
LQWHUDFWLRQ�EHWZHHQ�WKH�WZR�WUHDWPHQW�W\SHV�RQ�ILEHU�PDVV�VKHG��)���� ��������S����������



��

����-DFNHW�&RPSDULVRQV

������$YHUDJH�6KHGGLQJ

6KHGGLQJ�EHWZHHQ�HDFK�MDFNHW�W\SH�ZDV�FRPSDUHG�E\�DQDO\]LQJ�WKH�PHGLDQ�PDVVHV�IURP�DOO�WULDOV�
DQG�EHWZHHQ�GLIIHUHQW�WUHDWPHQW�W\SHV��)LJXUH�������$�.UXVNDO�:DOOLV�WHVW�ZLWK�SRVW�KRF�DQDO\VLV�
�LI�VLJQLILFDQW��ZDV�SHUIRUPHG�WR�FRPSDUH�WKH�HIIHFW�RI�MDFNHW�W\SH�RQ�ILEHU�VKHGGLQJ�DFURVV�WKH�
ILYH�MDFNHW�W\SHV�EHWZHHQ�DJLQJ�DQG�ZDVKLQJ�PDFKLQH�W\SH�WUHDWPHQWV��0HGLDQ�ILEHU�PDVV�
EHWZHHQ�MDFNHW�W\SHV�GLG�QRW�GLIIHU�VLJQLILFDQWO\�DFURVV�DOO�WULDOV��Ȥ�  �������S� �������QRU�LQ�$JHG��
1HZ��DQG�7RS�ORDG�WUHDWPHQW��,Q�)URQW�ORDG�ZDVKLQJ�PDFKLQHV��KRZHYHU��PHGLDQ�ILEHU�PDVV�
GLIIHUHG�VLJQLILFDQWO\��Ȥ�  ��������S� ���������3RVW�KRF�DQDO\VLV�UHYHDOHG�WKDW�WKH�%XGJHW�MDFNHW�
KDG�VLJQLILFDQWO\�GLIIHUHQW�PHGLDQ�VKHGGLQJ�WKDQ�WKH�3DWDJRQLD�&�MDFNHW��&RPSDUHG�DFURVV�DOO�
RWKHU�MDFNHWV�LQ�)URQW�ORDG�ZDVKLQJ�WUHDWPHQW��WKLV�DPRXQWHG�WR�%XGJHW�VKHGGLQJ�DQ�DYHUDJH�RI�
DERXW���������PRUH�WKDQ�DOO�3DWDJRQLD�MDFNHWV��,Q�7RS�ORDG�VDPSOHV��DOWKRXJK�%XGJHW�MDFNHW�
VKHG�WKH�PRVW��LW�RQO\�VKHG�DQ�DYHUDJH�RI�DERXW��������PRUH�WKDQ�DOO�RWKHU�MDFNHWV�

)LJXUH���� $YHUDJH�MDFNHW�VKHGGLQJ�IRU�DOO����WULDOV��

$YHUDJH�WRWDO�ILEHU�VKHGGLQJ�SHU�ZDVK�IRU�DOO����WULDOV�RI�HDFK�WHVWHG�MDFNHW��
)URP�OHIW�WR�ULJKW�MDFNHW�DYHUDJHV�GLVSOD\HG�DUH�3DWDJRQLD�$��%��&��DQG�'��DV�
ZHOO�DV�%XGJHW��(UURU�EDUV�DUH�� RQH�VWDQGDUG�GHYLDWLRQ�



��

����� 1RUPDOL]HG�-DFNHW�$YHUDJHV

-DFNHW�ILEHU�PDVV�VKHG�ZDV�QRUPDOL]HG�E\�WKH�RULJLQDO�PDVV�RI�WKH�JDUPHQW�WR�REWDLQ�WKH�SHUFHQW�
RI�MDFNHW�PDVV�VKHG�DV�PLFURILEHUV��7KLV�QRUPDOL]DWLRQ�PD\�SURYLGH�IXUWKHU�XQGHUVWDQGLQJ�RI�
KRZ�WKH PDWHULDO�DQG�FRQVWUXFWLRQ�RI�HDFK�MDFNHW�VSHFLILFDOO\�FRQWULEXWHV�WR�ILEHU�VKHGGLQJ�DFURVV�
WUHDWPHQW�W\SHV��7DEOH�������$IWHU�QRUPDOL]DWLRQ� .UXVNDO�:DOOLV�WHVWV�ZHUH�FRQGXFWHG�DV�EHIRUH��
1RQH�RI�WKH�MDFNHWV�DFURVV�DQ\�WUHDWPHQW�JURXSLQJ�ZHUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�HDFK�RWKHU��S�
!��������VXJJHVWLQJ�WKDW�WKH�DPRXQW�RI�PDWHULDO�PD\�FRQWULEXWH�WR�ILEHU�VKHGGLQJ �7DEOH������

7DEOH�
���

1RUPDOL]HG�SHUFHQW�WRWDO�ILEHU�PDVV�VKHG�E\�HDFK�MDFNHW�W\SH�IRU�
GLIIHUHQW�FRPELQDWLRQV�RI�ZDVK�WULDOV�E\�DJH�DQG�PDFKLQH�W\SH��

/RDG�W\SH��DJH 3DWDJRQLD�$ 3DWDJRQLD�% 3DWDJRQLD�& 3DWDJRQLD�' %XGJHW

1HZ�7RS��PJ� ������ ������ ������ ������ ������

1HZ�)URQW��PJ� ������ ������ ������ ������ ������

$JHG�7RS��PJ� ������ ������ ������ ������ ������

$JHG�)URQW�
�PJ�

������ ������ ������ ������ ������

7DEOH�
���

$YHUDJH�ILEHU�PDVV�VKHG�E\�HDFK�MDFNHW�W\SH�IRU�GLIIHUHQW�FRPELQDWLRQV�
RI�WUHDWPHQW�W\SHV�RI�DJLQJ�DQG�ZDVKLQJ�PDFKLQH�W\SH�

/RDG�W\SH��DJH 3DWDJRQLD�$ 3DWDJRQLD�% 3DWDJRQLD�& 3DWDJRQLD�' %XGJHW

1HZ�7RS��PJ� ������ ������ ������ ������ ������

1HZ�)URQW��PJ� ����� ����� ���� ����� ������

$JHG�7RS��PJ� ������ ������ ������ ������ ������

$JHG�)URQW�
�PJ�

����� ����� ����� ����� �����



��

����)LEHU 6L]H�&DSWXUH

������2YHUYLHZ

)LEHU�VL]H�LV�D�FKDUDFWHULVWLF�RI�SDUWLFXODU�LQWHUHVW�VLQFH�VL]H�FDQ�DIIHFW�D�ILEHU¶V�GLVWULEXWLRQ�DQG�
HFRORJLFDO�LPSDFW��7KH�DFFXPXODWLRQ�RI�ILEHUV�VPDOOHU�WKDQ������P�LQ�FOXPSHG�SLOOV�PD\�UHVXOW�
LQ�WKH�FROOHFWLRQ�RI�VPDOO�ILEHUV�RQ�WKH�ODUJHU�PHVK�VL]H� 5HJDUGOHVV��WKHVH�WZR�PHVK�VL]HV�JLYH�
VRPH�LQVLJKW�LQWR�WKH�DSSUR[LPDWH�VL]H�RI�VKHG�ILEHUV� &RPSDULVRQ�RI�WKHVH�ILEHU�VL]HV�JLYHV�XV�
LQVLJKW�LQWR�WKH�FKDUDFWHULVWLFV�RI�VKHGGLQJ�E\�WKH�MDFNHWV��)LJXUH������

0HGLDQ�ILEHU�PDVV�SHU�JDUPHQW�IRU�����P��PHGLDQ� �������PJ��Q� �����DQG������P���������PJ��
Q� �����PHVK�VL]HV�ZHUH�FRPSDUHG�ZLWK�D�:LOFR[RQ�6LJQHG�5DQN�WHVW��0HGLDQ�ILEHU�PDVV�ZDV�
IRXQG�WR�EH�VLJQLILFDQWO\�ODUJHU�RQ���� �P�PHVKHV�WKDQ�RQ��� �P�PHVKHV�IRU�SDLUHG�ILOWHUV �=� �
�����S�� �������

)LJXUH���� $SSUR[LPDWHO\������PRUH�ILEHU�PDVV�VKHG�RQWR���� �P ILOWHUV�
WKDQ�����P ILOWHUV�

)LEHU�PDVV�VKHG�SHU�JDUPHQW�IRU�DOO�WULDOV�RQ�����P��Q ����DQG������P�
�Q ����PHVK�VL]HV��%ODFN�OLQHV�LQGLFDWH�PHGLDQV�DQG�PHDQV�DUH�VKRZQ�DV�UHG�
OLQHV��%ODFN�SRLQWV�UHSUHVHQW�RXWOLHUV�



��

��� 2YHUYLHZ�RI�5HVXOWV

&RPSDULQJ�DYHUDJH�ILEHU�PDVV�VKHG�EHWZHHQ�MDFNHWV�DQG�WUHDWPHQW�W\SHV�KDV�SURYLGHG�IXUWKHU�
LQVLJKW�LQWR�WKH�HIIHFW�RI�ZDVKLQJ�PDFKLQH�W\SH��DJLQJ��DQG�MDFNHW�W\SH �)LJXUH������ 1RWDEOH�
GLIIHUHQFHV�LQFOXGHG�WKH�PDVVLYH�LQFUHDVH�LQ�MDFNHW�VKHGGLQJ�IRU�MDFNHWV ZDVKHG�LQ�7RS�ORDG�
ZDVKLQJ�PDFKLQHV�DV�FRPSDUHG�WR�)URQW�ORDG�DQG WKH�DSSUR[LPDWH�GRXEOLQJ�RI�ILEHU�VKHGGLQJ�
DIWHU�DJLQJ��,Q�DGGLWLRQ��VKHGGLQJ�EHWZHHQ�MDFNHW�W\SHV�YDULHG�ZLGHO\��UDQJLQJ IURP��������PJ�WR�
�������PJ RQ�DYHUDJH��)XUWKHU�UHVHDUFK�DQG�DQDO\VLV�RI�WKHVH�YDULDEOHV�PD\�KHOS�FODULI\�
UHODWLRQVKLSV�DQG�SURYLGH�EHWWHU�XQGHUVWDQGLQJ�RI�WKHLU�LQIOXHQFH�RQ�MDFNHW�VKHGGLQJ�

)LJXUH���� (IIHFWV�RI�DOO�WUHDWPHQWV�RQ�PLFURILEHU�VKHGGLQJ��

(IIHFW�RI�ORDG�W\SH�DQG�DJH�RQ�DYHUDJH�ILEHU�PDVV�VKHG�SHU�JDUPHQW�IRU�
DOO�MDFNHW�W\SHV��5HG FLUFOHV�UHSUHVHQW�3DWDJRQLD�$��*UHHQ�VTXDUHV�3DWDJRQLD�
%��RUDQJH GLDPRQGV�3DWDJRQLD�&��\HOORZ WULDQJOHV�3DWDJRQLD�'��DQG�EOXH
WULDQJOHV�%XGJHW�


