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$EVWUDFW

([SHULPHQWV WR GHWHFW WKH VSDWLDO GLIIHUHQFH RI WKH H[FHVV SDWK OHQJWK�(3/� ZDV SHUIRUPHG E\

XVLQJ D ��FKDQQHO ZDWHU YDSRU UDGLRPHWHU DW ��*+] DW 0L]XVDZD� -DSDQ� 7R DWWDLQ D JRRG

VSDWLDO UHVROXWLRQ DQJOH ��P DQWHQQD ZKLFK LV XVXDOO\ XVHG IRU PDVHU UDGLR VRXUFH

REVHUYDWLRQV ZDV XVHG� 7KH GHWHFWHG (3/ GLIIHUHQFH FRUUHVSRQGV WR DWPRVSKHUH ZKLFK KDV

SKDVH VWDELOLW\ RI �×����� LQ $OODQ VWDQGDUG GHYLDWLRQV ZKHQ DQWHQQD ZDV VZLWFKHG VSDWLDOO\

E\ �° DQG ��° LQ D]LPXWK DQJOH ZKLOH HOHYDWLRQ DQJOH ZDV PDLQWDLQHG DW ��°�

�� ,QWURGXFWLRQ

$ ��FKDQQQHO ZDWHU YDSRU UDGLRPHWHU ZDV DVVHPEOHG XVLQJ ��P DQWHQQD GHVLJQHG PDLQO\ IRU

DVWURQRPLFDO REVHUYDWLRQV� ZKLFK LV FRQVLGHUHG WR EH JRRG IRU VSDWLDO UHVROXWLRQ DQJOH RI �°RU

EHWWHU� $Q RXWOLQH RI RXU KDUGZDUH V\VWHP DQG VRPH RI WKH UHVXOWV REWDLQHG E\ WKH V\VWHP DUH

GHVFULEHG�

�� 6\VWHP 'HVFULSWLRQ

2XU ��FKDQQQHO UDGLRPHWHU XVHV RUGLQDU\ DVWURQRPLFDO REVHUYDWLRQ V\VWHP IRU ��*+] EDQG�

6RPH RI WKH DX[LOLDU\ GHYLVHV ZHUH DGGHG IRU UDGLRPHWHU XVH� 2XWOLQH RI RXU V\VWHP LV VKRZQ

LQ )LJ� � DQG 7DEOH ��

)LJ� � $ EORFN GLDJUDP RI RXU UDGLRPHWHU



$QWHQQD GLDPHWHUú ��P

$QWHQQD GULYH VSHHG DQG DFFHOHUDWLRQú� � �æ�VHF DQG �æ�VHF�

)UHTXHQF\ RI FKDQQHO �ú �����*+]

)UHTXHQF\ RI FKDQQHO �ú �����*+]

5HFHLYHU QRLVH WHPSHUDWXUH RI FKDQQHO �ú���.

5HFHLYHU QRLVH WHPSHUDWXUH RI FKDQQHO �ú���.

%DQGZLGWK RI HDFK FKDQQHOú ���0+]

&DOLEUDWLRQú UDGLR ZDYH DEVRUEHUè���.� ��.é DQG QRLVH GLRGH

7DEOH � 6RPH RI WKH VSHFLILFDWLRQV RI RXU UDGLRPHWHU

�� (OLPLQDWLRQ RI WKH FRQWLQXXP FRPSRQHQW

&RQWLQXXP FRPSRQHQWV ZHUH UHPRYHG EHLQJ DVVXPHG TXDGUDWLF IRUP IRU EULJKWQHVV

WHPSHUDWXUH YV� IUHTXHQF\ DQG WKH HVWLPDWHG H[FHVV SDVV OHQJWK DQG WKH EULJKWQHVV

WHPSHUDWXUH RI WKH FRQWLQXXP FRPSRQHQW�7F� DUH VKRZQ LQ )LJ·V�� DQG ��

)LJ�� 2EVHUYHG (3/�XSSHU OLQH� DQG 7& RQ D JRRG ZHDWKHU FRQGLWLRQ�

)LJXUH � LV IRU WKH EDG ZHDWKHU FRQGLWLRQ EHLQJ RSDFLW\ LV ��� DW ����� *+]� (QKDQFHPHQW LQ

7F LV VHHQ DIWHU �����VHF� ZKLOH (3/ UHPDLQV DOPRVW FRQVWDQW��

)LJ�� 2EVHUYHG (3/�XSSHU OLQH� DQG 7& RQ D EDG ZHDWKHU FRQGLWLRQ�



�� 6SDWLDOO\ 'LIIHUHQWLDO 5DGLRPHWHU

$WPRVSKHULF SKDVH IOXFWXDWLRQ FKDUDFWHULVWLFV ZHUH PHDVXUHG IRU VSDWLDOO\ GLIIHUHQWLDO SKDVH

E\ VZLWFKLQJ DQWHQQD SRLQWLQJ DQJOH� 3KDVH VWDELOLW\ LQ $OODQ VWDQGDUG GHYLDWLRQ �$6'� LV

VKRZQ LQ )LJ��D ZKHQ DQWHQQD SRLQWLQJ ZDV PDLQWDLQHG DW D]LPXWK DQJOH RI ���æDQG

HOHYDWLRQ DQJOH RI ��æ� 2QO\ V\VWHP QRLVH WHPSHUDWXUH ZDV REVHUYHG E\ PDNLQJ QRLVH GLRGH

RQ DQG RII DQG DWPRVSKHULF QRLVH WHPSHUDWXUH ZDV REWDLQHG E\ VXEWUDFWLQJ WKH UHFHLYHU QRLVH

WHPSHUDWXUH� ZKLFK ZDV DVVXPHG WR EH FRQVWDQW� 7\SLFDO DWPRVSKHULF SKDVH IOXFWXDWLRQ

VHHPV WR ODVWV XS WR WKH WLPH VFDOH RI ���VHF LQ )LJ��D� 7KH $6' HQKDQFHPHQW VHHQ DW WKH

WLPH VFDOH RI ����VHF� LV SUREDEO\ GXH WR UHFHLYHU QRLVH WHPSHUDWXUH YDULDWLRQ� ZKLFK LV RXW RI

WKH WLPH VFDOH FRQFHUQHG ZLWK DWPRVSKHULF SKDVH IOXFWXDWLRQV�

)LJ��D $WPRVSKHULF SKDVH VWDELOLW\ ZLWK QR DQWHQQD SRLQWLQJ DQJOH VZLWFKLQJ�

)LJ��E VKRZV WKH $6' RI WKH VSDWLDOO\ GLIIHUHQWLDO (3/ ZKLFK ZHUH REWDLQHG E\ VZLWFKLQJ WKH

DQWHQQD SRLQWLQJ LQ D]LPXWK DQJOH RI �æZLWK WKH HOHYDWLRQ DQJOH IL[HG DW ��æ� 7KH VSDWLDOO\

GLIIHUHQWLDO SKDVH VKRZV WKDW WKH SKDVH IOXFWXDWLRQV DUH ZKLWH SKDVH QRLVH OLNH ZKLFK PHDQV

WKDW WKH W\SLFDO DWPRVSKHULF IOXFWXDWLRQV DUH UHPRYHG� 6SDWLDO VHSDUDWLRQ RI �æFRUUHVSRQGV

WR DERXW ��VHF� LQ WHPSRUDO VHSDUDWLRQ LI WKH YHORFLW\ RI WKH IUR]HQ IORZ DW WKH DOWLWXGH RI

����P LV DVVXPHG WR EH ���P�VHF� 7KLV SURSHUO\ DSSOLHV WKH FDVH VKRZQ LQ )LJ��E�

)LJ��E $WPRVSKHULF SKDVH IOXFWXDWLRQV REWDLQHG E\ VSDWLDOO\ GLIIHUHQWLDO UDGLRPHWHU ZLWK WKH

VHSDUDWLRQ DQJOH RI �æLQ D]LPXWK DQJOH�

7KH $6' IRU WKH GLIIHUHQWLDO SKDVH ZLWK VHSDUDWLRQ DQJOH RI ��æLV VKRZQ LQ )LJ��F� 7KH $6'

LV ODUJHU WKDQ WKH RQH VKRZQ LQ )LJ��E FRUUHVSRQGLQJ WR WKH ODUJHU VHSDUDWLRQ DQJOH�



)LJ��F $WPRVSKHULF SKDVH IOXFWXDWLRQV REWDLQHG E\ VSDWLDOO\ GLIIHUHQWLDO UDGLRPHWHU ZLWK WKH

VHSDUDWLRQ DQJOH RI ��æLQ D]LPXWK DQJOH�

7KHVH H[DPLQDWLRQV VKRZ WKDW WKH W\SLFDO DWPRVSKHULF SKDVH IOXFWXDWLRQV RI IOLFNHU

IUHTXHQF\ OLNH QRLVH FDQ EH UHPRYHG E\ VSDWLDOO\ GLIIHUHQWLDWLRQ� 7KHQ FDQ ZH GHWHFW WKH (3/

GLIIHUHQFH E\ RXU UDGLRPHWHU" ,W LV UHTXLUHG WR UHPRYH WKHUPDO QRLVH E\ LQWHJUDWLQJ IRU ORQJHU

WLPH SHULRG EHFDXVH WKH H[SHFWHG (3/ GLIIHUHQFH ZRXOG EH D IHZ PP LI WKH $6' DW RQH VHFRQG

LV DVVXPHG WR EH �×����� DV H[SHFWHG IURP )LJ��D� 7KH VWDQGDUG GHYLDWLRQV RI WKH REVHUYHG

(3/ GLIIHUHQFHV DUH VKRZQ DJDLQVW VSDWLDO VHSDUDWLRQ DQJOH LQ D]LPXWK DQJOH LQ )LJ��� 7KLV

ILJXUH VKRZV WKH JHQHUDO WHQGHQF\ RI WKH LQFUHDVLQJ VWDQGDUG GHYLDWLRQV ZLWK VHSDUDWLRQ

DQJOH EXW WKH PDJQLWXGH RI YDULDWLRQV DUH VHYHUDO WLPHV ODUJHU WKDQ WKH H[SHFWHG RQH� 7KH

REVHUYHG PDJQLWXGH RI SKDVH YDULDWLRQ FRUUHVSRQGV WR �×10-12 ZLWK DVVXPSWLRQ WKDW FRQVWDQW

ZKLWH SKDVH QRLVH LV VXSHUSRVHG WR DWPRVSKHULF IOLFNHU IUHTXHQF\ QRLVH� 7KH PDJQLWXGH RI WKH

VWDQGDUG GHYLDWLRQ RI GLIIHUHQWLDO (3/ ZKLFK ZDV FDOFXODWHG E\ VXEWUDFWLRQ ZLWK WLPH ODJ RI

WKH VDPH WLPH VHULHV RI (3/ GDWD LV DOPRVW FRQVLVWHQW ZLWK WKH H[SHFWHG YDOXH� 7KLV HYLGHQFH

VKRZV DGGLWLRQDO (3/ YDULDWLRQ LV DURXVHG E\ VZLWFKLQJ DQWHQQD SRLQWLQJ SUREDEO\ GXH WR WKH

HIIHFW RI JURXQG UDGLDWLRQ DQG JDLQ YDULDWLRQ RI WKH ORZ QRLVH DPSOLILHU� 7KH ��FKDQQHO

UDGLRPHWHU PD\ LPSURYH WKH FRQWULEXWLRQ IURP WKH JURXQG DQG VRPH RWKHU VDPH NLQGV RI

DGGLWLRQDO UDGLDWLRQ�

)LJ�� 2EVHUYHG VWDQGDUG GHYLDWLRQV RI WKH (3/ GLIIHUHQFH EHWZHHQ WZR GLUHFWLRQV LQ WKH VN\�

'RWV VKRZV WKH UHVXOWV ZKLFK HOLPLQDWHG WKH HIIHFW RI WKH FRQWLQXXP FRPSRQHQW E\ GXDO

FKDQQHO UDGLRPHWU\ DQG FLUFOHV DUH WKH RQH ZKLFK LQFOXGHV WKH FRQWLQXXP FRPSRQHQW�

��&RQFOXVLRQ

�� 7KH ��FKDQQHO ZDWHU YDSRU UDGLRPHWHU ZKLFK KDV FKDQQHO VHSDUDWLRQ RI �*+] ZHOO ZRUNV

WR HOLPLQDWH WKH FRQWLQXXP FRPSRQHQW LQ WKH DWPRVSKHULF UDGLDWLRQ�

�� 7KH IXQGDPHQWDO IXQFWLRQ RI VSDWLDO GLIIHUHQWLDO UDGLRPHWHU ZDV FRQILUPHG E\ VZLWFKLQJ

WKH ��P DQWHQQD E\ � DQG �� GHJUHHV LQ D]LPXWK DQJOH�

�� 6\VWHP QRLVH ZDV ODUJH DV PXFK DV � WLPHV FRPSDUHG ZLWK WKH H[SHFWHG RQH ZKLFK ZDV

FDOFXODWHG IURP UHFHLYHU QRLVH� EDQGZLGWK� DQG LQWHJUDWLRQ WLPH� 5DGLDWLRQ IURP JURXQG PD\

EH LQFOXGHG� ZKLFK FRXOG HIIHFWLYHO\ EH HOLPLQDWHG E\ ��FKDQQHO UDGLRPHWHU DQG PRGLILFDWLRQ

LV XQGHU ZD\�


