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7KH LPSOHPHQWDWLRQ RI DQ 2II�&KLS ,''4 PRQLWRU WR

VXSSRUW WKH WHVW RI FRPSOH[ $6,&V LV SUHVHQWHG LQ WKLV

SDSHU� 7KH PRQLWRU FDQ EH LQFRUSRUDWHG LQWR D VWDQGDUG

DXWRPDWHG WHVW HTXLSPHQW �$7(�� ,W LV FDSDEOH RI GULYLQJ

D �P) FDSDFLWLYH ORDG DQG FDQ SHUIRUP PHDVXUHPHQWV RI

WKH ,''4 RI D GHYLFH XQGHU WHVW �'87� LQ WKH ���P$

UDQJH� $FFRUGLQJ WR PHDVXUHPHQWV WKH PRQLWRU FDQ

RSHUDWH DW WKH WHVW UDWHV XS WR ��N+] DQG RIIHUV DQ

UHVROXWLRQ EHWWHU WKDQ ���P$� 7KH RQ�FKLS LQWHJUDWHG

E\SDVV VZLWFK LV FDSDEOH RI KDQGOLQJ '87 WUDQVLHQW

FXUUHQWV XS WR VHYHUDO DPSV� 7KH ,2&,08 SURWRW\SH ZDV

IDEULFDWHG LQ WKH ��PP 0LHWHF %L&026 WHFKQRORJ\ DQG

KDV DQ DFWLYH FKLS DUHD RI �� PP
�
�

���,QWURGXFWLRQ

,''4 WHVWLQJ LV XVHIXO WR GHWHFW SK\VLFDO GHIHFWV� VXFK DV

JDWH�R[LGH VKRUWV DQG EULGJLQJ GHIHFWV� ZKLFK UHVXOW LQ DQ

LQFUHDVH RI WKH TXLHVFHQW FXUUHQW FRQVXPSWLRQ RI WKH

DIIHFWHG FLUFXLW� ,W LV ZLGHO\ XVHG DV D VXSSOHPHQW WR WKH

IXQFWLRQDO WHVWV WR HQKDQFH WKH WHVW TXDOLW\� 7KH

HIIHFWLYHQHVV RI WKH ,''4 WHVWV GHSHQGV PRVWO\ RQ WKH

QXPEHU RI PHDVXUHPHQWV FDUULHG RXW� ZKLFK LV UHODWHG WR

WKH WHVW UDWH SRVVLEOH� DQG WKH DFFXUDF\ RI WKH FXUUHQW

PHDVXUHPHQW LWVHOI�

7KH GHYHORSPHQW RI ,''4 PHDVXUHPHQW KDUGZDUH KDV

EHHQ LQWHQVLYHO\ WUHDWHG E\ UHVHDUFK JURXSV GXULQJ WKH ODVW

\HDUV� DQG LW LV QRZ EHFRPLQJ HLWKHU FRPPHUFLDOO\

DYDLODEOH DV DGG�RQ XQLWV� RU DV DQ $7( RSWLRQ� 0RVW RI

WKH H[LVWLQJ PRQLWRUV DUH GHVLJQHG XVLQJ GLVFUHWH

FRPSRQHQWV� 7KHLU UHDOL]DWLRQV GLIIHU LQ WKH SHUIRUPDQFH

DQG FLUFXLW FRPSOH[LW\ >�@� 7KH SRZHU VXSSO\ SLQV RI WKH

'87 DUH DOZD\V ORDGHG E\ D GHFRXSOLQJ FDSDFLWDQFH

&'(&� ZKLFK GHOLYHUV WKH WUDQVLHQW FXUUHQW WR '87 DQG

PLQLPL]HV WKH VXSSO\ ZLULQJ HIIHFWV� &RPSOH[ $6,&V

RIWHQ IHDWXUH PXOWLSOH VXSSO\ SLQV� UHVXOWLQJ LQ D KLJK WRWDO

&'(& YDOXH ����Q)�SLQ�� $Q LQWHJUDWHG ,''4 PRQLWRU FDQ

EH SODFHG RQ WKH WHVW ERDUG FORVH WR WKH '87 DQG KHQFH

&'(&� ZKLFK ORDGV WKH PRQLWRU DQG VORZV GRZQ WKH

PHDVXUHPHQW� FDQ EH PLQLPL]HG� $ ILUVW DWWHPSW WR GHVLJQ

D PRQROLWKLF PRQLWRU LPSOHPHQWDWLRQ ZDV GRQH DW 3KLOLSV�

+RZHYHU� WKHLU ,'81$�� PRQLWRU ZDV GHVLJQHG WR WHVW D

VSHFLILF FODVV RI FLUFXLWV� IHDWXULQJ D JRRG SHUIRUPDQFH

EXW RQO\ IRU D VPDOO &'(&� 7KLV FRQWULEXWLRQ GHPRQVWUDWHV

WKH IHDVLELOLW\ RI DQ LQWHJUDWHG JHQHUDO�SXUSRVH ,''4
PRQLWRU� WKH ,2&,08 SURWRW\SH� LPSOHPHQWHG LQ D

VWDQGDUG %L&026 WHFKQRORJ\�

���,2&,08�$UFKLWHFWXUH

7KH DUFKLWHFWXUH RI ,2&,08 KDV HYROYHG IURP LWV

GLVFUHWH SUHGHFHVVRU� WKH 2&,08� 6HYHUDO RI WKH

LPSURYHPHQWV DUH EDVHG RQ SUDFWLFDO H[SHULHQFHV

JDWKHUHG ZLWK WKH GLVFUHWH 32&,08 DQG '2&,08 >�@

PRQLWRUV� 7KH ,2&,08 LV GHVLJQHG DV D VHPL�GLJLWDO

PRQLWRU IHDWXULQJ � DQDORJ �9GG�GXW� '87� 9SI�� �

GLJLWDO �7ULJ� 3�)�� DQG � SRZHU VXSSO\ SLQV� 7KH PRQLWRU

LV WR EH LQVHUWHG EHWZHHQ WKH SRVLWLYH SRZHU VXSSO\ DQG

WKH '87� 7KH KLHUDUFKLFDO VWUXFWXUH LV LOOXVWUDWHG LQ
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)LJ� �� ,2&,08 DUFKLWHFWXUH DQG DSSOLFDWLRQ

7KH PDLQ SDUW RI WKH PRQLWRU LV WKH FXUUHQW PHDVXULQJ

XQLW &08� ZKLFK SHUIRUPV WKH FXUUHQW VHQVLQJ DQG SUH�

SURFHVVLQJ� 7KH 9GG�GXW SLQ LV WKH UHIHUHQFH IRU WKH '87

SRZHU VXSSO\ YROWDJH� ZKLFK LV VWDELOL]HG DQG VXSSOLHG WR

WKH '87 RXWSXW SLQ� 7KH PHDVXUHG ,''4 FXUUHQW LV

FRQYHUWHG WR D YROWDJH DQG DPSOLILHG� 7KH WKUHVKROG XQLW

7+8 FRPSDUHV WKH UHVXOWLQJ YROWDJH 9,''4 ZLWK WKH

UHIHUHQFH SDVV�IDLO OHYHO 93)� ZKLFK LV HTXDOL]HG E\ WKH

HUURU FDQFHOODWLRQ XQLW (&8� 7KH RXWSXW SDVV�IDLO IODJ 3�)

LV WKH UHVXOW RI WKH FRPSDULVRQ� 7KHUH DUH DOVR WKUHH



VXSSOHPHQWDU\ XQLWV� WKH FRQWURO �&8�� WKH FXUUHQW E\SDVV

�&%8� DQG WKH RYHUFXUUHQW �2&8� XQLW� 7KH FRQWURO XQLW

LV WKH LQWHUIDFH WR WKH $7( RU WR RWKHU WHVW HTXLSPHQW�

ZKLFK FRQWUROV WKH RSHUDWLRQ RI WKH PRQLWRU� ,W KDV QRW

EHHQ LQWHJUDWHG LQ WKH ILUVW ,2&,08 SURWRW\SH WR DOORZ

IXOO H[WHUQDO FRQWURO RI DOO PRQLWRU IXQFWLRQV� 7KH PDLQ

SXUSRVH RI WKH &%8 LV WR E\SDVV WKH PRQLWRU GXULQJ

FKDQJHV LQ WKH '87 FXUUHQW ZKHQ D QHZ WHVW YHFWRU LV

DSSOLHG� ,W RIIHUV D FKDQQHO WR VXSSO\ WKH WUDQVLHQW FXUUHQW

WR WKH '87� SURYLGLQJ DOVR WKH UHIHUHQFH YROWDJH 9GG�GXW

WR WKH '87 VXSSO\ SLQ� ,I UHTXLUHG� WKH &%8 FDQ VWHDGLO\

E\SDVV WKH ,''4 PRQLWRU ZLWKRXW WKH QHHG IRU DQ\

DGGLWLRQDO H[WHUQDO UHFRQILJXUDWLRQ FLUFXLWV� 7KH 2&8 LV

DFWLYDWHG ZKHQ WKH RXWSXW RI &08 2$ LV DSSURDFKLQJ

VDWXUDWLRQ DQG LW WHPSRUDULO\ VXSSOLHV WKH RYHUFXUUHQW WR

WKH IDXOW\ '87� $ VLPSOLILHG PRQLWRU FLUFXLW GLDJUDP LV

VKRZQ LQ )LJXUH ��
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6$ � VHQVH LQWUXPHQWDWLRQ DPSOLILHU

2&8 � RYHUFXUUHQW XQLW

&03 � FRPSDUDWRU

)LJ� �� 6LPSOLILHG PRQLWRU VWUXFWXUH

7KH PHDVXULQJ SHULRG LV LQLWLDWHG E\ WKH WULJJHU VLJQDO

75,*� ZKLFK ZKHQ DFWLYH HQDEOHV WKH &%8� :KHQ WKH

&%8 LV WXUQHG RII� WKH &08 LV DFWLYDWHG WR SHUIRUP DQ

DFFXUDWH ,''4 PHDVXUHPHQW DQG WKH PRQLWRU RXWSXWV WKH

SDVV�IDLO IODJ 3�)�

���,PSOHPHQWDWLRQ�DQG�0HDVXUHPHQW�5HVXOWV

7KH PRQLWRU LV GHVLJQHG IRU D PD[LPXP SRZHU VXSSO\

YROWDJH RI ��9 DQG WR RSHUDWH DW D WHVW UDWH RI ��N+]� 7KH

IDEULFDWHG SURWRW\SH FRQILJXUDWLRQ KDV EHHQ FKRVHQ VR

WKDW LW DOORZV IXOO XVHU FRQWURO DQG DFFHVV� $Q H[WHUQDO

ORZ�SDVV ILOWHU DQG D IHHGEDFN UHVLVWRU LQ VHULHV ZLWK '87

ZHUH DGGHG WR WKH ,2&,08 IRU PHDVXUHPHQW SXUSRVHV�

7KH PRQLWRU IHDWXUHV DQ H[FHOOHQW SHUIRUPDQFH IRU ,''4
FXUUHQWV LQ WKH UDQJH IURP � WR �P$� D GHFRXSOLQJ

FDSDFLWDQFH EHWZHHQ ��Q DQG ��P)� DQG IRU '87 VXSSO\

YROWDJHV 9GG�GXW LQ WKH UDQJH RI ��� WR����9� $ PD[LPXP

WHVW UDWH RI ��N+]� ZLWK D UHVROXWLRQ ����P$ KDV EHHQ

UHDFKHG IRU D GHFRXSOLQJ FDSDFLWDQFH &GHF RI ���P)� $

UHVROXWLRQ EHWWHU WKDQ ���P$ FDQ EH UHDFKHG LI WKH

PRQLWRU¶V ORDG FDSDFLWDQFH LV OHVV WKDQ ���Q) DQG WKH WHVW

UDWH LV OHVV WKDQ �N+]� 7KH UHVROXWLRQ PHDVXUHPHQWV ZHUH

GRQH XVLQJ D ���9 PRQLWRU SRZHU VXSSO\ YROWDJH DQG DW

��9 '87 VXSSO\ YROWDJH 9GG�GXW� 7KH UHVROXWLRQ RI WKH

,2&,08 LQ IXQFWLRQ RI WKH WHVW UDWH I DQG WKH GHFRXSOLQJ

FDSDFLWDQFH &GHF LV VKRZQ LQ )LJXUH ��
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)LJ� �� ,2&,08 UHVROXWLRQ

7KH ,2&,08 RII�FKLS ,''4 PRQLWRU LV LPSOHPHQWHG

DQG IDEULFDWHG LQ WKH ��PP 0LHWHF %L&026 WHFKQRORJ\

XVLQJ WKH (XURSUDFWLFH 03& VHUYLFHV� 7KH DFWLYH DUHD RI

WKH FLUFXLW RFFXSLHV �� PP
�
� 7KH PLFURSKRWRJUDSK RI WKH

,2&,08 GLH LV VKRZQ LQ )LJXUH ��

)LJ� �� 0LFURSKRWRJUDSK RI WKH ,2&,08

7KH ,2&,08 $6,& SURWRW\SH LV LQWHQGHG WR YHULI\ WKH

IHDVLELOLW\ RI PRQROLWKLF LPSOHPHQWDWLRQ RI D JHQHUDO�

SXUSRVH RII�FKLS ,''4 PRQLWRU� $FFRUGLQJ WR

PHDVXUHPHQW UHVXOWV� WKH W\SLFDO ,2&,08 UHVROXWLRQ DW

WKH WHVW UDWH ��N+] DQG WKH GHFRXSOLQJ FDSDFLWDQFH RI �P)

LV EHWWHU WKDQ �P$�

$FNQRZOHGJPHQW� 7KLV ZRUN KDV EHHQ FRQGXFWHG DQG VXSSRUWHG LQ

IUDPH RI WKH &23(51,&86 SURMHFW 8%,67$ &23�������

���5HIHUHQFHV

>�@ %� 6WUDND� +� 0DQKDHYH� -� 9DQQHXYLOOH� 0� 6YDMGD � $

)XOO\ 'LJLWDO 2II�&KLS ,''4 0HDVXUHPHQW 8QLW �� DFFHSWHG WR

'$7( �� FRQIHUHQFH� 3DULV� )UDQFH�
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