
-RXUQDO RI 7KHUPDO $QDO\VLV DQG &DORULPHWU\� 9RO� �� ������ �������

7+(50$/�67$%,/,7<�2)�620(�32/<18&/($5
&225',1$7,21�&203281'6�,1�7+(�6<67(06
/Q�,,,�−&R�,,�−2;$/$7(

0��%DGHD���5��2ODU���(��&ULVWXUHDQ���'��0DULQHVFX���
0��%UH]HDQX���0��%DODVRLX��DQG�(��6HJDO�

�
'HSDUWPHQW RI ,QRUJDQLF &KHPLVWU\� %XFKDUHVW 8QLYHUVLW\� �� 'XPEUDYD 5RVLH 6W�
%XFKDUHVW
�
,QVWLWXWH RI 3K\VLFDO &KHPLVWU\� ���� 6SO� ,QGHSHQGHQWHL� 52������� %XFKDUHVW

�
'HSDUWPHQW RI 3K\VLFDO &KHPLVWU\� 8QLYHUVLW\ RI %XFKDUHVW� %XOHYDUGXO (OLVDEHWK ����
%XFKDUHVW� 5RPDQLD

�5HFHLYHG -DQXDU\ ��� ����� LQ UHYLVHG IRUP 6HSWHPEHU �� �����

$EVWUDFW

7KLV SDSHU UHSRUWV DQ LQYHVWLJDWLRQ RI WKH WKHUPDO VWDELOLWLHV RI WKH FODVV RI FRRUGLQDWLRQ FRP�

SRXQGV FRQWDLQLQJ ODQWKDQLGH LRQV /Q�,,,� �/Q /D� 6P� (X� '\� (U�� &R�,,� LRQV DQG R[DODWH DQL�

RQV &
�
2

�

�−� 7KH WKHUPDO GHFRPSRVLWLRQ VWHSV ZHUH LGHQWLILHG� DQG LQ VRPH FDVHV WKH YDOXHV RI WKH

QRQ�LVRWKHUPDO NLQHWLF SDUDPHWHUV ZHUH GHWHUPLQHG�

.H\ZRUGV� /Q�,,,�−&R�,,� FRRUGLQDWLRQ FRPSRXQGV� QRQ�LVRWKHUPDO NLQHWLFV� WKHUPDO VWDELOLW\

,QWURGXFWLRQ
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,Q RUGHU WR HVWLPDWH WKH PHDQ VL]HV RI FU\VWDOOLWHV� 6FKHUUHU¶V IRUPXOD >�@ ZDV DS�
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ZD\� WKH FRUUHFWQHVV RI WKH GHWHUPLQHG YDOXHV RI WKH QRQ�LVRWKHUPDO NLQHWLF SDUDPH�
WHUV LV FKHFNHG�
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)RU UHDFWLRQ ���� WKH YDOXHV RI WKH QRQ�LVRWKHUPDO NLQHWLF SDUDPHWHUV DUH OLVWHG LQ
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VWUXFWXUH� $W WHPSHUDWXUHV KLJKHU WKDQ ���R&� WKLV FRPSRXQG GHFRPSRVHV WR WKH VLP�
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7KH VROLG UHVLGXH REWDLQHG DW ���R&� ZKLFK LV WKH PL[HG R[LGH ZLWK SHURZVNLWH
VWUXFWXUH� XQGHUJRHV IXUWKHU GHFRPSRVLWLRQ WR WKH VLPSOH R[LGHV DW WHPSHUDWXUHV
KLJKHU WKDQ ���R&�

7KH YDOXHV RI WKH QRQ�LVRWKHUPDO NLQHWLF SDUDPHWHUV IRU WKH UHDFWLRQ GHVFULEHG E\
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)LJXUHV � DQG � VKRZ WKH VLPXODWHG �α� 7� R&� FXUYHV REWDLQHG ZLWK WKH &RDWV�
5HGIHUQ YDOXHV RI WKH QRQ�LVRWKHUPDO NLQHWLF SDUDPHWHUV� DQG WKH H[SHULPHQWDO
SRLQWV� ZKLFK SUDFWLFDOO\ OLH RQ WKH FXUYHV� 7KLV LV IXUWKHU SURRI RI WKH FRUUHFWQHVV RI
WKH REWDLQHG YDOXHV RI WKH QRQ�LVRWKHUPDO NLQHWLF SDUDPHWHUV�
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7KLV LV H[SHULPHQWDO HYLGHQFH RI WKH LQFUHDVH LQ WKHUPDO VWDELOLW\ DQG OLJDQG ±
PHWDO LRQ ERQG VWUHQJWK ZLWK GHFUHDVH LQ WKH LRQLF UDGLXV� 7KH LQWHUDFWLRQ RI /Q�,,,�
�D VWURQJ DFLG − FODVV D� ZLWK WKH OLJDQG &�2�

�− �D VWURQJ EDVH − FODVV D� H[KLELWV D
VWURQJ HOHFWURVWDWLF FKDUDFWHU� WKXV� WKH PHWDO − OLJDQG ERQG HQHUJ\ LQFUHDVHV ZLWK
GHFUHDVH LQ WKH LRQLF UDGLXV�

&RQFOXVLRQV

7KH WKHUPDO GHFRPSRVLWLRQ VWHSV RI ILYH SRO\QXFOHDU FRRUGLQDWLRQ FRPSRXQGV
ZHUH HVWDEOLVKHG� DQG IRU WZR VWHSV WKH QRQ�LVRWKHUPDO NLQHWLF SDUDPHWHUV ZHUH GH�
WHUPLQHG E\ WKUHH LQWHJUDO PHWKRGV� 7KH FRUUHODWLRQ EHWZHHQ WKH WKHUPDO VWDELOLW\
DQG WKH PHWDO ± OLJDQG ERQG HQHUJ\ LV LQIHUUHG�
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�� $� :� &RDWV DQG -� 3� 5HGIHUQ� 1DWXUH� ��� ������ ���
�� )� +� )O\QQ DQG /� $� :DOO� 3RO\P� /HWW�� � ������ ����
�� (� 8UEDQRYLFL DQG (� 6HJDO� 7KHUPRFKLP� $FWD� �� ������ ����
�� 1� 'UDJRH DQG (� 6HJDO� 7KHUPRFKLP� $FWD� ��� ������ ����
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