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IROORZHG E\ DQ HPLWWLQJ DQG nQDOO\ E\ DQ H[WHUQDO JHQHUDO DEVRUSWLRQ UH�
JLRQ� 7KH PRGHO UHSURGXFHV WKH SURnOHV RI DOO WKH VSHFWUDO OLQHV RI 2H DQG
%H VWDUV� WKDW ZH KDYH VWXGLHG XQWLO QRZ� ,Q WKLV SDSHU ZH LQWHQG WR WHVW
WKH SURSRVHG PRGHO� DV ZHOO DV WR H[WUDFW VRPH nUVW JHQHUDO FRQFOXVLRQV
DERXW WKH DFFXUDWH YDOXHV RI WKH H[SDQVLRQ � FRQWUDFWLRQ YHORFLWLHV DQG
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cw  MwL b w�M � ZKHUH WKH YDOXHV RI wL DUH WDNHQ LQ WKH ZDYHOHQJWK UDQJH
ZH ZDQW WR UHSURGXFH�

7KH VSHFWUDO OLQH
V SURnOH� ZKLFK LV IRUPHG E\ WKH L GHQVLW\ VKHOO RI PDWWHU�
PXVW EH DFFXUDWHO\ UHSURGXFHG E\ WKH IXQFWLRQ H

b/LzL E\ DSSO\LQJ WKH DSSUR�
SULDWH YDOXHV RI 9URWL� 9H[SL DQG zL� 8VLQJ WKH EHVW PRGHO
V nW IRU D FRPSOH[
VSHFWUDO OLQH� ZH FDQ FDOFXODWH WKH DSSDUHQW H[SDQVLRQ �RU FRQWUDFWLRQ� YHORFLW\
�9H[SL�� WKH DSSDUHQW URWDWLRQ YHORFLW\ �9URWL� DQG DQ H[SUHVVLRQ RI WKH RSWLFDO
GHSWK �zL� RI WKH UHJLRQ LQ ZKLFK WKH VSHFWUDO OLQH DQG LWV VDWHOOLWH FRPSRQHQWV
DUH FRQVWUXFWHG�

�� 'DWD

7KLV SURMHFW LV EDVHG RQ WKUHH GLmHUHQW VSHFWUD RI r 3XS �+' ������� WDNHQ ZLWK
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���� 7KH PRGHO
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,Q nJXUH � ZH SUHVHQW RQH RI WKH VSHFWUDO OLQHV ZH VWXGLHG �EODFN OLQH� DV ZHOO DV
LWV nWWLQJ DV LW GHULYHG IURP WKH PRGHO �JUH\ OLQH�� 7KH GLmHUHQFHV EHWZHHQ WKH
UHDO VSHFWUXP DQG LWV nW DUH KDUG WR VHH� DV ZH KDYH DFFRPSOLVKHG WKH EHVW nW�

���� 7DEOHV DQG nJXUHV RI H[SDQVLRQ�FRQWUDFWLRQ DQG URWDWLRQ YHORF�
LWLHV

%\ DSSO\LQJ WKH PRGHO WR WKH VSHFWUDO OLQHV 6L ,9� 1 ,9� & ,9� DQG 1 9 RI +'
����� ZH FDOFXODWHG WKH DSSDUHQW H[SDQVLRQ � FRQWUDFWLRQ 9H[SL DQG URWDWLRQ
YHORFLWLHV 9URWL RI WKH REVHUYHG OD\HUV RI PDWWHU� DV ZHOO DV WKHLU PHDQ YDOXHV� ,Q
WDEOHV � WR � ZH SUHVHQW WKH PHDQ YDOXHV RI WKH DERYH PHQWLRQHG YHORFLWLHV DQG
LQ nJXUHV � DQG � ZH SUHVHQW WKHLU YDULDWLRQ ZLWK WLPH IRU WKH 6L ,9 UHJLRQ�
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)LJXUH �� 0HDQ UDGLDO H[SDQVLRQ�FRQWUDFWLRQ YHORFLWLHV RI DOO WKH RE�
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)LJXUH �� 7KH DEVROXWH PHDQ YHORFLWLHV RI H[SDQVLRQ RU FRQWUDFWLRQ
DV D IXQFWLRQ RI PHDQ DSSDUHQW URWDWLRQ YHORFLWLHV� IRU DOO OD\HUV RI
PDWWHU �DEVRUELQJ DQG HPLWWLQJ�� 9HORFLWLHV UHODWHG WR DEVRUELQJ OD\HUV
RI PDWWHU DUH VKRZQ ZLWK FLUFOHV� 9HORFLWLHV UHODWHG WR HPLWWLQJ OD\HUV
RI PDWWHU DUH VKRZQ ZLWK WULDQJOHV�

�� &RQFOXVLRQV

:H ZRXOG OLNH WR SRLQW RXW WKDW�

�� %\ DSSO\LQJ WKH SURSRVHG E\ 'DQH]LV HW DO� ������ ����� ����� ����� ������
PRGHO ZH DUH DEOH WR UHSURGXFH WKH SURnOHV RI WKH VSHFWUDO OLQHV RI WKH VWDU
+' ����� �r 3XSSLV� WKDW ZH VWXGLHG ZLWK JUHDW DFFXUDF\� 7KLV PHDQV
WKDW WKH PRGHO DOORZLQJ WKH H[LVWHQFH RI VXFFHVVLYH� LQGHSHQGHQW GHQVLW\
VKHOOV RI PDWWHU LQ WKH UHJLRQV ZKHUH WKH '$&V DUH FUHDWHG� UHSUHVHQWV
DFFXUDWHO\ WKH VWUXFWXUH RI WKHVH UHJLRQV RI r 3XSSLV DWPRVSKHUH�

�� 7KH EHVW nW RI DOO OLQHV GHULYHG E\ WKH PRGHO ZH GHVFULEHG OHDGV WR WKH
FRQFOXVLRQ WKDW WKH OD\HU RI PDWWHU LQ WKH UHJLRQ ZH VWXGLHG ��H9 �6L ,9��
�� H9�1 9� LV VWUXFWXUHG DV WKH PRGHO GHVFULEHV�

�D� $Q DUHD RI JDV FRQVLVWLQJ RI L LQGHSHQGHQW DEVRUELQJ OD\HUV RI PDWWHU�

�E� 2QH HPLWWLQJ OD\HU RI PDWWHU� ZKLFK IROORZV WKH DEVRUELQJ OD\HUV�

�F� 2FFDVLRQDOO\� DQ H[WHUQDO DEVRUSWLRQ OD\HU RI PDWWHU�
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)LJXUH �� 0HDQ DSSDUHQW URWDWLRQ YHORFLWLHV DQG PHDQ YHORFLWLHV RI
H[SDQVLRQ DV D IXQFWLRQ RI WKH RSWLFDO GHSWK �z�� RI WKH DEVRUELQJ OD\HUV
RI PDWWHU�

�� ,W LV LQWHUHVWLQJ WR SRLQW RXW WKH SUHVHQFH� LQ WKH UHJLRQ ZH VWXG\� RI VXF�
FHVVLYH VKHOOV WKDW H[SDQG RU FRQWUDFW ZLWK YHORFLWLHV EHWZHHQ ����� NP�V
DQG ����� NP�V� ZKLOH WKH DSSDUHQW URWDWLRQ YHORFLWLHV LQ WKLV UHJLRQ YDU\
EHWZHHQ ��� NP�V DQG ���� NP�V�

�� 7KH DSSDUHQW URWDWLRQ YHORFLWLHV DQG WKH H[SDQVLRQ�FRQWUDFWLRQ YHORFLWLHV
RI HDFK OD\HU RI PDWWHU VKRZ DQ LQVLJQLnFDQW YDULDWLRQ EHWZHHQ WKH WKUHH
GLmHUHQW VSHFWUD ZH XVHG�

�� 7KH FRUUHODWLRQ EHWZHHQ URWDWLRQ DQG H[SDQVLRQ YHORFLWLHV LV UHPDUNDEOH�
$ OD\HU RI PDWWHU ZKLFK VKRZV KLJK URWDWLRQ YHORFLW\ VKRZV KLJK YHORFLW\
RI H[SDQVLRQ DQG YLFH YHUVD�

�� 5RWDWLRQ DQG H[SDQVLRQ YHORFLWLHV YDU\ DV D IXQFWLRQ RI WKH RSWLFDO GHSWK
XQLIRUPO\� $V WKH RSWLFDO GHSWK LQFUHDVHV URWDWLRQ DQG H[SDQVLRQ YHORFLWLHV
�DEVROXWH YDOXHV� LQFUHDVH WRR�

$FNQRZOHGJPHQWV� 'U 'DQH]LV (� DQG 'U 7KHRGRVVLRX (� ZRXOG OLNH WR
H[SUHVV WKHLU JUDWLWXGH WR 'U 9� 'RD]DQ DQG 'U 5� 6WDOLR IRU WKHLU FRQVWDQW
HQFRXUDJHPHQW DQG VWLPXODWHG GLVFXVVLRQV LQ WKH nUVW VWHSV RI WKH FRQVWUXFWLRQ
RI WKLV PRGHO�

:H ZRXOG OLNH WR WKDQN 3URI� 6� 6YRORSRXORV RI WKH 8QLYHUVLW\ RI $WKHQV
�6FKRRO RI 3K\VLFV� IRU KLV KHOSIXO FRPPHQWV�
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)LJXUH �� 5RWDWLRQ DQG H[SDQVLRQ YHORFLWLHV YDU\ DV D IXQFWLRQ RI
GHSWK XQLIRUPO\�
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