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7KH�)XQGDPHQWDO�7KHRUHP�RI�/LQHDU�
$OJHEUD�

*LOEHUW�6WUDQJ�

7KLV�SDSHU�LV�DERXW�D�WKHRUHP�DQG�WKH�SLFWXUHV�WKDW�JR�ZLWK�LW��7KH�WKHRUHP�
GHVFULEHV�WKH�DFWLRQ�RI�DQ�P�E\�Q�PDWUL[��7KH�PDWUL[�$� SURGXFHV�D�OLQHDU�
WUDQVIRUPDWLRQ�IURP�5Q�WR�5P�EXW�WKLV�SLFWXUH�E\�LWVHOI�LV�WRR�ODUJH��7KH��WUXWK��
DERXW�$[� � E�LV�H[SUHVVHG�LQ�WHUPV�RI�IRXU�VXEVSDFHV��WZR�RI�5Q�DQG�WZR�RI�5P���
7KH�SLFWXUHV�DLP�WR�LOOXVWUDWH�WKH�DFWLRQ�RI�$�RQ�WKRVH�VXEVSDFHV��LQ�D�ZD\�WKDW�
VWXGHQWV�ZRQ
W�IRUJHW��

7KH�ILUVW�VWHS�LV�WR�VHH�$[�DV�D�FRPELQDWLRQ�RI�WKH�FROXPQV�RI�$��8QWLO�WKHQ�WKH�
PXOWLSOLFDWLRQ�$[�LV�MXVW�QXPEHUV��7KLV�VWHS�UDLVHV�WKH�YLHZSRLQW�WR�VXEVSDFHV��:H�
VHH�$[�LQ�WKH�FROXPQ�VSDFH��6ROYLQJ�$[� �E�PHDQV�ILQGLQJ�DOO�FRPELQDWLRQV�RI�WKH�
FROXPQV�WKDW�SURGXFH�E�LQ�WKH�FROXPQ�VSDFH��

>� O� �� ��>�@�_� M_� � [��FROXPQ������ �[M�FROXPQ�Q�� �E��

&ROXPQV�
RI�$� [� -�

7KH�FROXPQ�VSDFH�LV�WKH�UDQJH�5�$���D�VXEVSDFH�RI�5P��7KLV�DEVWUDFWLRQ��IURP�
HQWULHV�LQ�$�RU�[�RU�E�WR�WKH�SLFWXUH�EDVHG�RQ�VXEVSDFHV��LV�DEVROXWHO\�HVVHQWLDO��
1RWH�KRZ�VXEVSDFHV�HQWHU�IRU�D�SXUSRVH��:H�FRXOG�LQYHQW�YHFWRU�VSDFHV�DQG�
FRQVWUXFW�EDVHV�DW�UDQGRP��7KDW�PLVVHV�WKH�SXUSRVH��9LUWXDOO\�DOO�DOJRULWKPV�DQG�
DOO�DSSOLFDWLRQV�RI�OLQHDU�DOJHEUD�DUH�XQGHUVWRRG�E\�PRYLQJ�WR�VXEVSDFHV��
7KH�NH\�DOJRULWKP�LV�HOLPLQDWLRQ��0XOWLSOHV�RI�URZV�DUH�VXEWUDFWHG�IURP�RWKHU�

URZV��DQG�URZV�DUH�H[FKDQJHG���7KHUH�LV�QR�FKDQJH�LQ�WKH�URZ�VSDFH��7KLV�VXEVSDFH�
FRQWDLQV�DOO�FRPELQDWLRQV�RI�WKH�URZV�RI�$��ZKLFK�DUH�WKH�FROXPQV�RI�$7��7KH�URZ�
VSDFH�RI�$�LV�WKH�FROXPQ�VSDFH�5�$7���
7KH�RWKHU�VXEVSDFH�RI�5Q�LV�WKH�QXOOVSDFH�1�$���,W�FRQWDLQV�DOO�VROXWLRQV�WR�

$[� ����7KRVH�VROXWLRQV�DUH�QRW�FKDQJHG�E\�HOLPLQDWLRQ��ZKRVH�SXUSRVH�LV�WR�
FRPSXWH�WKHP��$�E\�SURGXFW�RI�HOLPLQDWLRQ�LV�WR�GLVSOD\�WKH�GLPHQVLRQV�RI�WKHVH�
VXEVSDFHV��ZKLFK�LV�WKH�ILUVW�SDUW�RI�WKH�WKHRUHP��
7KH�)XQGDPHQWDO�7KHRUHP�RI�/LQHDU�$OJHEUD�KDV�DV�PDQ\�DV�IRXU�SDUWV��,WV�

SUHVHQWDWLRQ�RIWHQ�VWRSV�ZLWK�3DUW����EXW�WKH�UHDGHU�LV�XUJHG�WR�LQFOXGH�3DUW����
�7KDW�LV�WKH�RQO\�SDUW�ZH�ZLOO�SURYH�LW�LV�WRR�YDOXDEOH�WR�PLVV��7KLV�LV�DOVR�DV�IDU�DV�
ZH�JR�LQ�WHDFKLQJ���7KH�ODVW�WZR�SDUWV��DW�WKH�HQG�RI�WKLV�SDSHU��VKDUSHQ�WKH�ILUVW�
WZR��7KH�FRPSOHWH�SLFWXUH�VKRZV�WKH�DFWLRQ�RI�$�RQ�WKH�IRXU�VXEVSDFHV�ZLWK�WKH�
ULJKW�EDVHV��7KRVH�EDVHV�FRPH�IURP�WKH�VLQJXODU�YDOXH�GHFRPSRVLWLRQ��
7KH�)XQGDPHQWDO�7KHRUHP�EHJLQV�ZLWK�

3DUW����7KH�GLPHQVLRQV�RI�WKH�VXEVSDFHV��
3DUW����7KH�RUWKRJRQDOLW\�RI�WKH�VXEVSDFHV��
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7KH�GLPHQVLRQV�REH\�WKH�PRVW�LPSRUWDQW�ODZV�RI�OLQHDU�DOJHEUD��

GLP�5�$��  �GLP�5�$7�� DQG� GLP�5�$�� ��GLP�1�$��  �Q��

:KHQ�WKH�URZ�VSDFH�KDV�GLPHQVLRQ�U��WKH�QXOOVSDFH�KDV�GLPHQVLRQ�Q���U��
(OLPLQDWLRQ�LGHQWLILHV�U�SLYRW�YDULDEOHV�DQG�Q���U�IUHH�YDULDEOHV��7KRVH�YDULDEOHV�
FRUUHVSRQG��LQ�WKH�HFKHORQ�IRUP��WR�FROXPQV�ZLWK�SLYRWV�DQG�FROXPQV�ZLWKRXW�
SLYRWV��7KH\�JLYH�WKH�GLPHQVLRQ�FRXQW�U�DQG�Q���U��6WXGHQWV�VHH�WKLV�IRU�WKH�
HFKHORQ�PDWUL[�DQG�EHOLHYH�LW�IRU�$��
7KH�RUWKRJRQDOLW\�RI�WKRVH�VSDFHV�LV�DOVR�HVVHQWLDO��DQG�YHU\�HDV\��(YHU\�[�LQ�WKH�

QXOOVSDFH�LV�SHUSHQGLFXODU�WR�HYHU\�URZ�RI�WKH�PDWUL[��H[DFWO\�EHFDXVH�$[� ����

�URZ� �� ��
$[ � �URZ� ��� [ � 2�

�URZ� P� ��

7KH�ILUVW�]HUR�LV�WKH�GRW�SURGXFW�RI�[�ZLWK�URZ����7KH�ODVW�]HUR�LV�WKH�GRW�SURGXFW�
ZLWK�URZ�P��2QH�DW�D�WLPH��WKH�URZV�DUH�SHUSHQGLFXODU�WR�DQ\�[�LQ�WKH�QXOOVSDFH��
6R�[�LV�SHUSHQGLFXODU�WR�DOO�FRPELQDWLRQV�RI�WKH�URZV��

7KH�QXOOVSDFH�1�$�� LV�RUWKRJRQDO�WR�WKH�URZ�VSDFH�5�$7���

:KDW�LV�WKH�IRXUWK�VXEVSDFH"�,I�WKH�PDWUL[�$�OHDGV�WR�5�$��DQG�1�$���WKHQ�LWV�
WUDQVSRVH�PXVW�OHDG�WR�5�$7�� DQG�1�$7��� 7KH�IRXUWK�VXEVSDFH�LV�1�$7��� WKH�
QXOOVSDFH�RI�$7��:H�QHHG�LW��7KH�WKHRU\�RI�OLQHDU�DOJHEUD�LV�ERXQG�XS�LQ�WKH�
FRQQHFWLRQV�EHWZHHQ�URZ�VSDFHV�DQG�FROXPQ�VSDFHV��,I�5�$7�� LV�RUWKRJRQDO�WR�
1�$��� WKHQ�MXVW�E\�WUDQVSRVLQJ�WKH�FROXPQ�VSDFH�5�$�� LV�RUWKRJRQDO�WR�WKH�
�OHIW�QXOOVSDFH��1�$7��� /RRN�DW�$7\� � ���

FROXPQ���RI�$� ��
$7\� � >� <@>� �@�

FROXPQ�Q�RI�$� ��

6LQFH�\�LV�RUWKRJRQDO�WR�HDFK�FROXPQ��SURGXFLQJ�HDFK�]HUR���\�LV�RUWKRJRQDO�WR�WKH�
ZKROH�FROXPQ�VSDFH��7KH�SRLQW�LV�WKDW�$7�LV�MXVW�DV�JRRG�D�PDWUL[�DV�$��1RWKLQJ�LV�
QHZ��H[FHSW�$7�LV�Q�E\�P��7KHUHIRUH�WKH�OHIW�QXOOVSDFH�KDV�GLPHQVLRQ�P���U��

$7\� ���PHDQV�WKH�VDPH�DV�\7$� � 27��:LWK�WKH�YHFWRU�RQ�WKH�OHIW��\7$�LV�D�
FRPELQDWLRQ�RI�WKH�URZV�RI�$��&RQWUDVW�WKDW�ZLWK�$[� �FRPELQDWLRQ�RI�WKH�
FROXPQV��

7KH�)LUVW�3LFWXUH��/LQHDU�(TXDWLRQV�

)LJXUH���VKRZV�KRZ�$�WDNHV�[�LQWR�WKH�FROXPQ�VSDFH��7KH�QXOOVSDFH�JRHV�WR�WKH�
]HUR�YHFWRU��1RWKLQJ�JRHV�HOVHZKHUH�LQ�WKH�OHIW�QXOOVSDFH�ZKLFK�LV�ZDLWLQJ�LWV�
WXUQ��

:LWK�E�LQ�WKH�FROXPQ�VSDFH��$[� �E�FDQ�EH�VROYHG��7KHUH�LV�D�SDUWLFXODU�
VROXWLRQ�[U� LQ�WKH�URZ�VSDFH��7KH�KRPRJHQHRXV�VROXWLRQV�[Q�IRUP�WKH�QXOOVSDFH��
7KH�JHQHUDO�VROXWLRQ�LV�[U���[Q��7KH�SDUWLFXODULW\�RI�[U� LV�WKDW�LW�LV�RUWKRJRQDO�WR�
HYHU\�[Q��
0D\�,�DGG�D�SHUVRQDO�QRWH�DERXW�WKLV�ILJXUH"�0DQ\�UHDGHUV�RI�/LQHDU�$OJHEUD�

DQG�,WV�$SSOLFDWLRQV�>�@�KDYH�VHHQ�LW�DV�IXQGDPHQWDO��,W�FDSWXUHV�VR�PXFK�DERXW�
$[� �E��6RPH�OHWWHUV�VXJJHVWHG�RWKHU�ZD\V�WR�GUDZ�WKH�RUWKRJRQDO�VXEVSDFHV��
DUWLVWLFDOO\�WKLV�LV�WKH�KDUGHVW�SDUW��7KH�IRXU�VXEVSDFHV��DQG�YHU\�SRVVLEO\�WKH�ILJXUH�
LWVHOI��DUH�RI�FRXUVH�QRW�RULJLQDO��%XW�DV�D�NH\�WR�WKH�WHDFKLQJ�RI�OLQHDU�DOJHEUD��WKLV�
LOOXVWUDWLRQ�LV�D�JROG�PLQH��
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)LJXUH����7KH�DFWLRQ�RI�$��5RZ�VSDFH�WR�FROXPQ�VSDFH��QXOLVSDFH�WR�]HUR��

2WKHU�ZULWHUV�PDGH�D�IXUWKHU�VXJJHVWLRQ��7KH\�SURSRVHG�D�ORZHU�OHYHO�WH[WERRN��
UHFRJQL]LQJ�WKDW�WKH�UDQJH�RI�VWXGHQWV�ZKR�QHHG�OLQHDU�DOJHEUD��DQG�WKH�YDULHW\�RI�
SUHSDUDWLRQ��LV�HQRUPRXV��7KDW�QHZ�ERRN�FRQWDLQV�)LJXUHV���DQG���DOVR� )LJXUH����
WR�VKRZ�WKH�GLPHQVLRQV�ILUVW��7KH�H[SODQDWLRQ�LV�PXFK�PRUH�JUDGXDO�WKDQ�LQ�WKLV�
SDSHU�EXW�HYHU\�FRXUVH�KDV�WR�VWXG\�VXEVSDFHV��:H�VKRXOG�WHDFK�WKH�LPSRUWDQW�
RQHV��

7KH�6HFRQG�)LJXUH��/HDVW�6TXDUHV�(TXDWLRQV�
,I�E�LV�QRW�LQ�WKH�FROXPQ�VSDFH��$[� � E�FDQQRW�EH�VROYHG��,Q�SUDFWLFH�ZH�VWLOO�

KDYH�WR�FRPH�XS�ZLWK�D��VROXWLRQ���,W�LV�H[WUHPHO\�FRPPRQ�WR�KDYH�PRUH�HTXDWLRQV�
WKDQ�XQNQRZQV�PRUH�RXWSXW�GDWD�WKDQ�LQSXW�FRQWUROV��PRUH�PHDVXUHPHQWV�WKDQ�
SDUDPHWHUV�WR�GHVFULEH�WKHP��7KH�GDWD�PD\�OLH�FORVH�WR�D�VWUDLJKW�OLQH�E� � &���'W��
$�SDUDEROD�&���'W���(W��ZRXOG�FRPH�FORVHU��:KHWKHU�ZH�XVH�SRO\QRPLDOV�RU�
VLQHV�DQG�FRVLQHV�RU�H[SRQHQWLDOV��WKH�SUREOHP�LV�VWLOO�OLQHDU�LQ�WKH�FRHIILFLHQWV�
&��'��(��

&� �'W E;� &$� ��'W�(W EE�



RU�
&�� 'WP�  � EP� &�'WP�(W�; � EP�

7KHUH�DUH�Q� � ��RU�Q� � ��XQNQRZQV��DQG�P�LV�ODUJHU��7KHUH�LV�QR�[� � �&��'�� RU�
[� � �&��'��(�� WKDW�VDWLVILHV�DOO�P�HTXDWLRQV��$[� � E�KDV�D�VROXWLRQ�RQO\�ZKHQ�WKH�
SRLQWV�OLH�H[DFWO\�RQ�D�OLQH�RU�D�SDUDEROD�WKHQ�E�LV�LQ�WKH�FROXPQ�VSDFH�RI�WKH�P�
E\���RU�P�E\���PDWUL[�$��

7KH�VROXWLRQ�LV�WR�PDNH�WKH�HUURU�E��� $[�DV�VPDOO�DV�SRVVLEOH��6LQFH�$[�FDQ�
QHYHU�OHDYH�WKH�FROXPQ�VSDFH��FKRRVH�WKH�FORVHVW�SRLQW�WR�E�LQ�WKDW�VXEVSDFH��7KLV�
SRLQW�LV�WKH�SURMHFWLRQ�S��7KHQ�WKH�HUURU�YHFWRU�H� � E��� S�KDV�PLQLPDO�OHQJWK��

7R�UHSHDW��7KH�EHVW�FRPELQDWLRQ�S� �$;�LV�WKH�SURMHFWLRQ�RI�E�RQWR�WKH�FROXPQ�
VSDFH��7KH�HUURU�H�LV�SHUSHQGLFXODU�WR�WKDW�VXEVSDFH��7KHUHIRUH�H� �E���$;�LV�LQ�
WKH�OHIW�QXOOVSDFH��

$7�E,� $F���  2� RU� $7�� E $7E��

&DOFXOXV�UHDFKHV�WKH�VDPH�OLQHDU�HTXDWLRQV�E\�PLQLPL]LQJ�WKH�TXDGUDWLF�OOE��� $[W���
7KH�FKDLQ�UXOH�MXVW�PXOWLSOLHV�ERWK�VLGHV�RI�$[� � E�E\�$7��
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7KH��QRUPDO�HTXDWLRQV��DUH�$7$[� �$7E��7KH\�LOOXVWUDWH�ZKDW�LV�DOPRVW�LQYDUL��
DEO\�WUXH�DSSOLFDWLRQV�WKDW�VWDUW�ZLWK�D�UHFWDQJXODU�$�HQG�XS�FRPSXWLQJ�ZLWK�WKH�
VTXDUH�V\PPHWULF�PDWUL[�$7$��7KLV�PDWUL[�LV�LQYHUWLEOH�SURYLGHG�$�KDV�LQGHSHQ��
GHQW�FROXPQV��:H�PDNH�WKDW�DVVXPSWLRQ��7KH�QXOOVSDFH�RI�$�FRQWDLQV�RQO\�[� ����
�7KHQ�$7$[� ���LPSOLHV�[7$7$[� � ��ZKLFK�LPSOLHV�$[� ���ZKLFK�IRUFHV�[� ����VR�
$7$�LV�LQYHUWLEOH���7KH�SLFWXUH�IRU�OHDVW�VTXDUHV�VKRZV�WKH�DFWLRQ�RYHU�RQ�WKH�ULJKW�
VLGH�WKH�VSOLWWLQJ�RI�E�LQWR�S���H��

UZ� ROXPQ�

QRWSRVVLEOH� a!E�S��

OHW� H�

)LJXUH����/HDVW�VTXDUHV��[�PLQLPL]HV�OE��� $[�����E\�VROYLQJ�$7$;� �$7E��

7KH�7KLUG�)LJXUH��2UWKRJRQDO�%DVHV�

8S�WR�WKLV�SRLQW��QRWKLQJ�ZDV�VDLG�DERXW�EDVHV�IRU�WKH�IRXU�VXEVSDFHV��7KRVH�
EDVHV�FDQ�EH�FRQVWUXFWHG�IURP�DQ�HFKHORQ�IRUP�WKH�RXWSXW�IURP�HOLPLQDWLRQ��
7KLV�FRQVWUXFWLRQ�LV�VLPSOH��EXW�WKH�EDVHV�DUH�QRW�SHUIHFW��$�UHDOO\�JRRG�FKRLFH��LQ�
IDFW�D��FDQRQLFDO�FKRLFH��WKDW�LV�FORVH�WR�XQLTXH��ZRXOG�DFKLHYH�PXFK�PRUH��7R�
FRPSOHWH�WKH�)XQGDPHQWDO�7KHRUHP��ZH�PDNH�WZR�UHTXLUHPHQWV��

3DUW����7KH�EDVLV�YHFWRUV�DUH�RUWKRQRUPDO��
3DUW����7KH�PDWUL[�ZLWK�UHVSHFW�WR�WKHVH�EDVHV�LV�GLDJRQDO��

,I�Y��������YU� LV�WKH�EDVLV�IRU�WKH�URZ�VSDFH�DQG�X����������XU� LV�WKH�EDVLV�IRU�WKH�
FROXPQ�VSDFH��WKHQ�$YL� �RMXL��7KDW�JLYHV�D�GLDJRQDO�PDWUL[�(��:H�FDQ�IXUWKHU�
HQVXUH�WKDW�L�!����

2UWKRQRUPDO�EDVHV�DUH�QR�SUREOHP�WKH�*UDP�6FKPLGW�SURFHVV�LV�DYDLODEOH��
%XW�D�GLDJRQDO�IRUP�LQYROYHV�HLJHQYDOXHV��,Q�WKLV�FDVH�WKH\�DUH�WKH�HLJHQYDOXHV�RI�
$7$�DQG�$$7��7KRVH�PDWULFHV�DUH�V\PPHWULF�DQG�SRVLWLYH�VHPLGHILQLWH��VR�WKH\�
KDYH�QRQQHJDWLYH�HLJHQYDOXHV�DQG�RUWKRQRUPDO�HLJHQYHFWRUV��ZKLFK�DUH�WKH�EDVHV����
6WDUWLQJ�IURP�$7$YL� �RL��Y� ��KHUH�DUH�WKH�NH\�VWHSV��

9L7$7$9L� � 8-�9L79L� 6� KWO$LO�Y�9>$$9a �RY>L� VR�WKDW� ,,$YLOO� � X�

$$7$YL� �RM�$YM�VR�WKDW� XL� �$YL�XL�LV�D�XQLW�HLJHQYHFWRU�RI�$$7��

$OO�WKHVH�PDWULFHV�KDYH�UDQN�U��7KH�U�SRVLWLYH�HLJHQYDOXHV�RL��JLYH�WKH�GLDJRQDO�
HQWULHV�YL�RI�(��

����@� 7+(� )81'$0(17$/� 7+(25(0� 2)� /,1($5� $/*(%5$� ����

This content downloaded  on Wed, 26 Dec 2012 16:30:07 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


7KH�ZKROH�FRQVWUXFWLRQ�LV�FDOOHG�WKH�VLQJXODU�YDOXH�GHFRPSRVLWLRQ��69'��� ,W�
DPRXQWV�WR�D�IDFWRUL]DWLRQ�RI�WKH�RULJLQDO�PDWUL[�$�LQWR�8,<97��ZKHUH�

��� 8�LV�DQ�P�E\�P�RUWKRJRQDO�PDWUL[��,WV�FROXPQV�X��������� 8U�������XP�DUH�EDVLV�
YHFWRUV�IRU�WKH�FROXPQ�VSDFH�DQG�OHIW�QXOOVSDFH��

��� ;�LV�DQ�P�E\�Q�GLDJRQDO�PDWUL[��,WV�QRQ]HUR�HQWULHV�DUH�D���!� ������� RU�!� ���
��� 9�LV�DQ�Q�E\�Q�RUWKRJRQDO�PDWUL[��,WV�FROXPQV�Y����������Y���� �YQ�DUH�EDVLV�

YHFWRUV�IRU�WKH�URZ�VSDFH�DQG�QXOOVSDFH��

7KH�HTXDWLRQV�$YL� �RXL� PHDQ�WKDW�$9� �8O�� 7KHQ�PXOWLSOLFDWLRQ�E\�97�
JLYHV�$� �8<97��
:KHQ�$�LWVHOI�LV�V\PPHWULF��LWV�HLJHQYHFWRUV�XL�PDNH�LW�GLDJRQDO��$� �8$87��

7KH�VLQJXODU�YDOXH�GHFRPSRVLWLRQ�H[WHQGV�WKLV�VSHFWUDO�WKHRUHP�WR�PDWULFHV�WKDW�
DUH�QRW�V\PPHWULF�DQG�QRW�VTXDUH��7KH�HLJHQYDOXHV�DUH�LQ�$��WKH�VLQJXODU�YDOXHV�
DUH�LQ�(�� 7KH�IDFWRUL]DWLRQ�$� � 8,97� MRLQV�$� � /8� �HOLPLQDWLRQ��DQG�$� �45�
�RUWKRJRQDOL]DWLRQ��DV�D�EHDXWLIXOO\�GLUHFW�VWDWHPHQW�RI�D�FHQWUDO�WKHRUHP�LQ�OLQHDU�
DOJHEUD��
7KH�KLVWRU\�RI�WKH�69'�LV�FORXG\��EHJLQQLQJ�ZLWK�%HOWUDPL�DQG�-RUGDQ�LQ�WKH�

����
V��EXW�LWV�LPSRUWDQFH�LV�FOHDU��)RU�D�YHU\�TXLFN�KLVWRU\�DQG�SURRI��DQG�PXFK�
PRUH�DERXW�LWV�XVHV��SOHDVH�VHH�>�@���7KH�PRVW�UHFXUULQJ�WKHPH�LQ�WKH�ERRN�LV�WKH�
SUDFWLFDO�DQG�WKHRUHWLFDO�YDOXH�RI�WKLV�PDWUL[�GHFRPSRVLWLRQ���7KH�69'� LQ�OLQHDU�
DOJHEUD�FRUUHVSRQGV�WR�WKH�&DUWDQ�GHFRPSRVLWLRQ�LQ�/LH�WKHRU\�>�@��7KLV�LV�RQH�
PRUH�FDVH��LI�IXUWKHU�FRQYLQFLQJ�LV�QHFHVVDU\��LQ�ZKLFK�PDWKHPDWLFV�JHWV�WKH�
SURSHUWLHV�ULJKW�DQG�WKH�DSSOLFDWLRQV�IROORZ��

([DPSOH�
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$OO�IRXU�VXEVSDFHV�DUH���GLPHQVLRQDO��7KH�FROXPQV�RI�$�DUH�PXOWLSOHV�RI�>�@�LQ�8��
7KH�URZV�DUH�PXOWLSOHV�RI�>�� �@�LQ�97��%RWK�$7$�DQG�$$7�KDYH�HLJHQYDOXHV����
DQG����6R�WKH�RQO\�VLQJXODU�YDOXH�LV�D��� � ���
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7KH�69'�H[SUHVVHV�$�DV�D�FRPELQDWLRQ�RI�U�UDQN�RQH�PDWULFHV��

$� �8<97�  �8L7���8279U7� �KHUH�$�� >>�� �@��

7KH�)RXUWK�)LJXUH��7KH�3VHXGRLQYHUVH�
7KH�69'�OHDGV�GLUHFWO\�WR�WKH��SVHXGRLQYHUVH��RI�$��7KLV�LV�QHHGHG��MXVW�DV�WKH�

OHDVW�VTXDUHV�VROXWLRQ�[�ZDV�QHHGHG��WR�LQYHUW�$�DQG�VROYH�$[� �E�ZKHQ�WKRVH�
VWHSV�DUH�VWULFWO\�VSHDNLQJ�LPSRVVLEOH��7KH�SVHXGRLQYHUVH�$�� DJUHHV��ZLWK�$��
ZKHQ�$�LV�LQYHUWLEOH��7KH�OHDVW�VTXDUHV�VROXWLRQ�RI�PLQLPXP�OHQJWK��KDYLQJ�QR�
QXOOVSDFH�FRPSRQHQW��LV�[��� $��E�� ,W�FRLQFLGHV�ZLWK�;�ZKHQ�$�KDV�IXOO�FROXPQ�
UDQN�U� �Q�WKHQ�$7$�LV�LQYHUWLEOH�DQG�)LJXUH���EHFRPHV�)LJXUH����
$���WDNHV�WKH�FROXPQ�VSDFH�EDFN�WR�WKH�URZ�VSDFH�>�@��2Q�WKHVH�VSDFHV�RI�HTXDO�

GLPHQVLRQ�U��WKH�PDWUL[�$�LV�LQYHUWLEOH�DQG�$���LQYHUWV�LW��2Q�WKH�OHIW�QXOOVSDFH��
$�� LV�]HUR��,�KRSH�\RX�ZLOO�IHHO��DIWHU�ORRNLQJ�DW�)LJXUH����WKDW�WKLV�LV�WKH�RQH�
QDWXUDO�EHVW�GHILQLWLRQ�RI�DQ�LQYHUVH��'HVSLWH�WKRVH�JRRG�DGMHFWLYHV��WKH�69'�DQG�
$��LV�WRR�PXFK�IRU�DQ�LQWURGXFWRU\�OLQHDU�DOJHEUD�FRXUVH��,W�EHORQJV�LQ�D�VHFRQG�
FRXUVH��6WLOO�WKH�SLFWXUH�ZLWK�WKH�IRXU�VXEVSDFHV�LV�DEVROXWHO\�LQWXLWLYH��

�UZ� ?� �ROXPQ� ?�
�� VSDFH� ?$�� S���[��� �?VSDFH�

;�
��
��

QQXOOVSDFH�
VSD�

)LJXUH����7KH�LQYHUVH�RI�$��ZKHUH�SRVVLEOH��LV�WKH�SVHXGRLQYHUVH�$����

7KH�69'�JLYHV�DQ�HDV\�IRUPXOD�IRU�$����EHFDXVH�LW�FKRRVHV�WKH�ULJKW�EDVHV��6LQFH�
$YL� �XOXL�� WKH�LQYHUVH�KDV�WR�EH� $�XL� �YL�RL��7KXV�WKH�SVHXGRLQYHUVH�RI�O�
FRQWDLQV�WKH�UHFLSURFDOV����RL��7KH�RUWKRJRQDO�PDWULFHV�8�DQG�97� DUH�LQYHUWHG�E\�
87� DQG�9��$OO�WRJHWKHU��WKH�SVHXGRLQYHUVH�RI�$� � 8<,97�LV$� � 9,���87��

([DPSOH��FRQWLQXHG��
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6LPLODUO\�$$���LV�WKH�LGHQWLW\�RQ�WKH�FROXPQ�VSDFH��DQG�]HUR�RQ�WKH�OHIW�QXOOVSDFH��

$$�� � ��  � SURMHFWLRQ�RQWR�WKH�OLQH�WKURXJK�>�@��

$�6XPPDU\�RI�WKH�.H\�,GHDV�

)URP�LWV�U�GLPHQVLRQDO�URZ�VSDFH�WR�LWV�U�GLPHQVLRQDO�FROXPQ�VSDFH��$�\LHOGV�
DQ�LQYHUWLEOH�OLQHDU�WUDQVIRUPDWLRQ��

3URRI��6XSSRVH�[�DQG�[
�DUH�LQ�WKH�URZ�VSDFH��DQG�$[�HTXDOV�$[
�LQ�WKH�FROXPQ�
VSDFH��7KHQ�[���[
�LV�LQ�ERWK�WKH�URZ�VSDFH�DQG�QXOOVSDFH��,W�LV�SHUSHQGLFXODU�WR�
LWVHOI��7KHUHIRUH�[� �[
�DQG�WKH�WUDQVIRUPDWLRQ�LV�RQH�WR�RQH��

7KH�69,'�FKRRVHV�JRRG�EDVHV�IRU�WKRVH�VXEVSDFHV��&RPSDUH�ZLWK�WKH�-RUGDQ�IRUP�
IRU�D�UHDO�VTXDUH�PDWUL[��7KHUH�ZH�DUH�FKRRVLQJ�WKH�VDPH�EDVLV�IRU�ERWK�GRPDLQ�
DQG�UDQJH�RXU�KDQGV�DUH�WLHG��7KH�EHVW�ZH�FDQ�GR�LV�6$6�
�  �-�RU�6$� �-6��,Q�
JHQHUDO�-�LV�QRW�UHDO��,I�UHDO��WKHQ�LQ�JHQHUDO�LW�LV�QRW�GLDJRQDO��,I�GLDJRQDO��WKHQ�LQ�
JHQHUDO�6�LV�QRW�RUWKRJRQDO��%\�FKRRVLQJ�WZR�EDVHV��QRW�RQH��HYHU\�PDWUL[�GRHV�DV�
ZHOO�DV�D�V\PPHWULF�PDWUL[��7KH�EDVHV�DUH�RUWKRQRUPDO�DQG�$�LV�GLDJRQDOL]HG��

6RPH�DSSOLFDWLRQV�SHUPLW�WZR�EDVHV�DQG�RWKHUV�GRQ
W��)RU�SRZHUV�$
�ZH�QHHG�
6C� WR�FDQFHO�6��2QO\�D�VLPLODULW\�LV�DOORZHG��RQH�EDVLV���,Q�D�GLIIHUHQWLDO�HTXDWLRQ�
X
� �$X��ZH�FDQ�PDNH�RQH�FKDQJH�RI�YDULDEOH�X� �6Y��7KHQ�Y
� �6
�$6Y�� %XW�IRU�
$[� �E��WKH�GRPDLQ�DQG�UDQJH�DUH�SKLORVRSKLFDOO\��QRW�WKH�VDPH�VSDFH���7KH�URZ�
DQG�FROXPQ�VSDFHV�DUH�LVRPRUSKLF��EXW�WKHLU�EDVHV�FDQ�EH�GLIIHUHQW��$QG�IRU�OHDVW�
VTXDUHV�WKH�69'�LV�SHUIHFW��
7KLV�ILJXUH�E\�7RP�+HUQ�DQG�&OLII�/RQJ�>�@�VKRZV�WKH�GLDJRQDOL]DWLRQ�RI�$��

%DVLV�YHFWRUV�JR�WR��EDVLV�YHFWRUV��SULQFLSDO�D[HV���$�FLUFOH�JRHV�WR�DQ�HOOLSVH��7KH�
PDWUL[�LV�IDFWRUHG�LQWR�8,9
�� %HKLQG�WKH�VFHQHV�DUH�WZR�V\PPHWULF�PDWULFHV�$7$�
DQG�$$7��6R�ZH�UHDFK�WZR�RUWKRJRQDO�PDWULFHV�8�DQG�9��

$�

97� X
�H�� 8�

9S� 8��� H�� �,8�

9�� ��

9�

:H�FORVH�E\�VXPPDUL]LQJ�WKH�DFWLRQ�RI�$�DQG�$7�DQG�$
��

$YL� �RLXL� $7XL� �R�YL� $��XL� �YL�RL� ���� L��� U��

7KH�QXOOVSDFHV�JR�WR�]HUR��/LQHDULW\�GRHV�WKH�UHVW��
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7KH�VXSSRUW�RI�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ��'06�����������LV�JUDWHIXOO\�
DFNQRZOHGJHG��

5()(5(1&(6�

��� *HQH�*ROXE�DQG�&KDUOHV�9DQ�/RDQ��0DWUL[�&RPSXWDWLRQV���QG�HG���-RKQV�+RSNLQV�8QLYHUVLW\�3UHVV�
��������

��� 7KRPDV�+HUQ�DQG�&OLII�/RQJ��9LHZLQJ�VRPH�FRQFHSWV�DQG�DSSOLFDWLRQV�LQ�OLQHDU�DOJHEUD��9LVXDOL]D��
WLRQ�LQ�7HDFKLQJ�DQG�/HDUQLQJ�0DWKHPDWLFV��0$$�1RWHV��������������������

��� 5RJHU�+RZH��9HU\�EDVLF�/LH�WKHRU\��$PHULFDQ�0DWKHPDWLFDO�0RQWKO\���������������������
��� *LOEHUW�6WUDQJ��/LQHDU�$OJHEUD�DQG�,WV�$SSOLFDWLRQV���UG�HG���+DUFRXUW�%UDFH�-RYDQRYLFK���������
��� *LOEHUW�6WUDQJ��,QWURGXFWLRQ�WR�/LQHDU�$OJHEUD��:HOOHVOH\�&DPEULGJH�3UHVV���������

'HSDUWPHQW�RI�0DWKHPDWLFV�
0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�
&DPEULGJH��$� ������
JV#PDWK�PLW�HGX�

$Q�,GHQWLW\�RI�'DXEHFKLHV�
7KH�JHQHUDOL]DWLRQ�RI�DQ�LGHQWLW\�RI�

'DXEHFKLHV�XVLQJ�D�SUREDELOLVWLF�LQWHUSUH��
WDWLRQ�E\�'��=HLOEHUJHU�>��������������@��
KDV�DOUHDG\�DSSHDUHG�LQ�6,$0�5HYLHZ�
3UREOHP��������-XQH��������LQ�D�VOLJKWO\�
PRUH�JHQHUDO�FRQWH[W��,Q�DGGLWLRQ�WR�D�
VLPLODU�SUREDELOLVWLF�GHULYDWLRQ�WKHUH�LV�
DOVR�D�GLUHFW�DOJHEUDLF�SURRI��,QFLGHQWDOO\��
SUREOHP�������>�������������@�LV�WKH�VDPH�
DV�WKH�LGHQWLW\�RI�'DXEHFKLHV�DQG�D�VOLJKW�
JHQHUDOL]DWLRQ�RI�WKLV�LGHQWLW\�KDV�DS��
SHDUHG�SUHYLRXVO\�DV�SUREOHP������&UX[�
0DWK����������������DQG�FDPH�IURP�D�OLVW�
RI�SUREOHPV�FRQVLGHUHG�IRU�WKH�&DQDGLDQ�
0DWKHPDWLFDO�2O\PSLDG��7KHUH�ZDV�DQ�
LQGXFWLYH�VROXWLRQ�RI�WKH�ODWWHU�E\�0DUN�
.OHLQPDQ��D�KLJK�VFKRRO�VWXGHQW�DW�WKH�
WLPH�DQG�RQH�RI�WKH�WRS�VWXGHQWV�LQ�WKH�
8�6�$�0�2��DQG�WKH�,�0�2��

0��6��.ODPNLQ�
'HSDUWPHQW�RI�0DWKHPDWLFV�

8QLYHUVLW\�RI�$OEHUWD�
(GPRQWRQ��$OEHUWD�
&$1$'$�7�*��*��
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