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�6(70� DUH YHULILHG DJDLQVW -7���8 SODVPDV� 7KH VLPXODWLRQV ZHUH FDUULHG RXW E\ ��� WUDQVSRUW FRGH
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7KH DSSHDUDQFH RI WKH ,7% LQ -7���8 ZDV GHVFULEHG LQ >���@� 7R REWDLQ WKH ,7% LW LV QHFHVVDU\

WR GHSRVLW D KLJK DQG SHDNHG KHDWLQJ SRZHU DQG WR VXSSUHVV WKH 0+' DFWLYLW\ E\ FUHDWLRQ RI T���!��
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7KH 6(70 LQFOXGHV VHOI FRQVLVWHQW VLPXODWLRQV RI WKH KHDW DQG SDUWLFOH WUDQVSRUW ZLWK WKH

FRQYHFWLYH WHUP LQ WKH KHDW WUDQVSRUW HTXDWLRQV� 7KH PRGHO FRPSULVHV DQRPDORXV HOHFWURQ DQG LRQ

WUDQVSRUW FRHIILFLHQWV� 7KH 7��� PRGHO WUDQVSRUW FRHIILFLHQWV >�@ ZLWK 2KNDZD W\SH SDUDPHWULF

GHSHQGHQFH 'H�χH a �F�ωS�
� DUH XVHG IRU WKH DQRPDORXV HOHFWURQ KHDW FRQGXFWLYLW\ DQG SDUWLFOH

GLIIXVLYLW\� )RU WKH DQRPDORXV LRQ KHDW GLIIXVLYLW\ ZH XVHG WKH H[SUHVVLRQ RI WKH UHI� >�@� χLaG YL β����

ZKHUH G LV WKH 'HE\H UDGLXV� YL LV WKH LRQ WKHUPDO YHORFLW\� :H PRGLILHG WKH 6(7 PRGHO WR ILW WKH -7�

��8 H[SHULPHQWDO GDWD LQ WKH UHYHUVHG VKHDU FDVH� UHSODFLQJ WKH FXUUHQW SURILOH GHSHQGHQFH I a �T�T��
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XVHG LQ SHUYLRXV DQDO\VLV >�@ E\ I a �T�TPLQ�
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:H DOVR VXSSRVHG WKDW UDGLDO WUDQVSRUW RI WKH IDVW SDUWLFOHV GHQVLW\ QI LV QHJOLJLEOH LQ

FRPSDULVRQ ZLWK WKH DQRPDORXV GLIIXVLRQ RI WKH WKHUPDOLVHG SDUWLFOHV 'H >�@� 6R WR NHHS TXDVL

QHXWUDOLW\ DQG DPELSRODULW\ ZH UHGXFH WKH SDUWLFOH GLIIXVLRQ WKH IROORZLQJ ZD\�

'H QH
 �! 'H �QH
 � QI
 7L 7H
�� �=HII � QI�QH�

��� ���

7KLV FRUUHFWLRQ FRXOG SOD\ UROH IRU SRZHUIXO 1%, LQWR WKH SODVPD RI ORZ GHQVLW\ GXULQJ WKH WUDQVLHQW

SKDVH RI WKH -7���8 KLJK�βS GLVFKDUJHV�

7KH 6(7 PRGHO ZDV DSSOLHG WR WKH DQDO\VLV RI WKH -7���8 /�PRGH DQG +�PRGH GLVFKDUJHV LQ

WKH GHXWHULXP SODVPD ZLWK WKH 1%, KHDWLQJ� 7KH VLPXODWLRQV ZHUH FDUULHG RXW XVLQJ WKH $675$�FRGH

>�@ ZLWK WKH VHOI FRQVLVWHQW VLPXODWLRQV RI SODVPD HTXLOLEULXP� SRORLGDO IOX[ HYROXWLRQ� &;�QHXWUDO

GLVWULEXWLRQ DQG 1%, >�@� 7KH PRGHO LV QRW FRPSOHWHO\ SUHGLFWLYH VLQFH LW XVHV WKH ERXQGDU\ FRQGLWLRQV

DQG LPSXULW\ UDGLDWLRQ IURP WKH H[SHULPHQW� 7KHVH YDOXHV VWURQJO\ YDU\ LQ GLIIHUHQW H[SHULPHQWV� 2XU

VLPXODWLRQV LQFOXGH DOVR D ′KLGGHQ SDUDPHWHU′� 7KH FROG QHXWUDO IOX[ IURP WKH ERXQGDU\ LV ILWWHG WR

SURYLGH WKH H[SHULPHQWDO WLPH HYROXWLRQ RI WKH DYHUDJH SODVPD GHQVLW\� ,Q VRPH GLVFKDUJHV &; ORVVHV

RI IDVW LRQV� FDXVHG E\ WKLV IOX[ FRXOG KDYH D QRWLFHDEOH LPSDFW RQ WKH SODVPD KHDWLQJ� %XW LW LV SRRUO\

PHDVXUDEOH LQ WKH H[SHULPHQWV� 7KDW XVXDOO\ LQFUHDVHV WKH XQFHUWDLQW\ RI WKH H[SHULPHQWDO GDWD

LQWHUSUHWDWLRQ�

:H DQDO\]HG WKH /�PRGH GLVFKDUJHV ZLWK WKH SODVPD FXUUHQW LQ WKH UDQJH RI ,S  � � ���� 0$�

SODVPD YROXPH 9  �� � �� P�� WKH LQSXW 1%, SRZHU 31%  ���� ���� 0:� % ��� � �7� �Q!  ��� �

���×����P�� DQG KLJK SHUIRUPDQFH GLVFKDUJHV ZLWK ,S  ������� 0$� %  ��� � ��� 7� 9  ����� P��

�Q!  ��� � ���×����P��� 31%  �� � �� 0:� 7KH FRPSDULVRQ RI WKH 6(70 SUHGLFWLRQ IRU WKH WRWDO

HQHUJ\ FRQWHQW DQG FKRUG LQWHJUDWHG GHQVLW\ HYROXWLRQ UHYHDOV VDWLVIDFWRU\ DJUHHPHQW ZLWK WKH

H[SHULPHQWDO GDWD� 7KH 6(7 PRGHO UHSURGXFHV DOVR WKH H[SHULPHQWDO WHPSHUDWXUHV DQG GHQVLW\ UDGLDO

GLVWULEXWLRQV �),*���� 7KXV� 6(70 VDWLVIDFWRU\ GHVFULEHV SDUWLFOH DQG KHDW WUDQVSRUW LQ WKH -7�

��8 /�PRGH DQG +�PRGH GLVFKDUJHV ZLWK WKH VDPH SDUDPHWULF GHSHQGHQFLHV IRU DOO WUDQVSRUW

FRHIILFLHQWV�

7KH 6(7 PRGHO JLYHV OHVV YDOXHV RI WKH LRQ KHDW FRQGXFWLYLW\ QHDU WKH PDJQHWLF D[LV WKDQ WKH

QHRFODVVLFDO WKHRU\ SUHGLFWV� ,Q WKH ]RQH RI JRRG FRQILQHPHQW� ZKHUH I < �� � �TaTPLQ RU ORZ 7L�� χL a

7H
��� DQG GHJUDGHV IDVW RXW RI WKLV ]RQH DV χL a 7H

���7L��� �T�TPLQ�
�� 7KH�]RQH�RI�JRRG�FRQILQHPHQW

VKULQNV� ZLWK� WKH� LQFUHDVH� RI� 7L� DQG� VSUHDGV� RWKHUZLVH�� ,Q� RXU� VLPXODWLRQV WKH FRQILQHPHQW

LPSURYHV ZLWK WKH LQFUHDVH RI % ZKLFK LV FOHDU IURP WKH LRQ WUDQVSRUW FRHIILFLHQW� ,W DOVR LQFUHDVH ZLWK

31% GXH WR LQFUHDVH WKH SDUWLFOH VRXUFH� FDXVHG E\ 1%,� WR ������� RI WKH WRWDO VRXUFH DQG
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FRUUHVSRQGHQW GHFUHDVH RI WKH &; ORVV� 3RZHUIXO 1%, FDQ DOVR LQGXFH ODUJH IUDFWLRQ RI WKH QRQ

LQGXFWLYH FXUUHQW� 7KH UHVXOWLQJ FXUUHQW IODWWHQLQJ FRXOG GHFUHDVH WKH LRQ WUDQVSRUW FRHIILFLHQW LQ WKH

EDG FRQILQHPHQW ]RQH χL a �T�TPLQ�
��

7KH 6(7 PRGHO ZDV YHULILHG DJDLQVW WKH VLQJOH 56 GLVFKDUJH �(����� >�@ ZLWK ,S�%  

���0$����7� 31%  �� 0:� 7KH VLPXODWLRQ VDWLVIDFWRU\ SUHGLFWV WKH LRQ WHPSHUDWXUH SURILOH DQG

DYHUDJHG EHKDYLRU RI WKH HOHFWURQ WHPSHUDWXUH DQG GHQVLW\� %XW WKH 6(7 PRGHO GRHV QRW GHVFULEH WKH

WUDQVSRUW EDUULHUV RI 7H DQG QH� REWDLQHG LQ WKH H[SHULPHQW �),*���� 7KH 6(7 PRGHO VKRXOG EH

PRGLILHG WR GHVFULEH WKH ,7% LQ WKH 56 GLVFKDUJHV � 7KLV PRGHO PXVW EH IXUWKHU YHULILHG YHUVXV WKH

H[SHULPHQWDO GDWD WR GHWHUPLQH WKH OLPLWV RI LWV DSSOLFDELOLW\ DQG GHSHQGHQFLHV IRU WKH HQHUJ\

FRQILQHPHQW RQ WKH JOREDO SODVPD SDUDPHWHUV�
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