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8VLQJ D VLQJOH PXOWL SXUSRVH VHQVRU VWUXFWXUH� FRQVLVWLQJ RI

PHWDO ILOPV RQ D VXEVWUDWH RQO\� WKUHH HOHFWURO\WH SDUDPHWHUV

KDYH EHHQ PHDVXUHG� 7KH SDUDPHWHUV DUH WHPSHUDWXUH�

FRQGXFWLYLW\ DQG K\GURJHQ SHUR[LGH FRQFHQWUDWLRQ� ZKHUH WKH

ODWWHU RQH UHSUHVHQWV RQH H[DPSOH RI PDQ\ VSHFLHV WKDW FDQ EH

GHWHUPLQHG DPSHURPHWULFDOO\� 7KH DFWLYH DUHD RI WKH IDEULFDWHG

GHYLFHV LV DERXW � PP
�
�

.H\ZRUGV� 6HQVRU DUUD\� FRQGXFWLYLW\� DPSHURPHWU\�

,1752'8&7,21

0DQ\ VHQVRU GHVLJQHUV DLP DW D VLQJOH� KLJKO\ VHOHFWLYH

VWUXFWXUH FRQVLVWLQJ RI D VHOHFWRU SDUW DQG D WUDQVGXFHU SDUW� $Q

DOWHUQDWLYH DSSURDFK LV WKH XVH RI DQ DUUD\ RI OHVV�VHOHFWLYH

VLPSOH VWUXFWXUHV ZKHUH DQ LQWHOOLJHQW FRQWURO V\VWHP LV XVHG WR

GHWHUPLQH D VHW RI SDUDPHWHUV IURP D QXPEHU RI H[SHULPHQWV

FDUULHG RXW XVLQJ WKHVH VWUXFWXUHV� )LJXUH � VKRZV WKH JHQHUDO

VWUXFWXUH RI VXFK DQ DUUD\�EDVHG PHDVXUHPHQW V\VWHP� 7KH

PXOWL SXUSRVH VHQVRU VWUXFWXUH GHVFULEHG KHUH LV DQ LQWHJUDWLRQ

RI D QXPEHU RI VHQVRU VWUXFWXUHV� DQG FDQ WKHUHIRUH UHSODFH D

URZ RI VHSDUDWH VWUXFWXUHV� ,Q WHUPV RI ILJXUH �� WKH PXOWL

SXUSRVH VHQVRU VWUXFWXUH FDQ EH XVHG DV HLWKHU VWUXFWXUH [� \ RU ]

ZKHQ VXLWDEO\ VFKHGXOHG E\ WKH FRQWURO ORJLF�

$Q DGYDQWDJH RI SHUIRUPLQJ VHYHUDO PHDVXUHPHQWV XVLQJ D

VLQJOH VHQVRU VWUXFWXUH LV WKDW WKH LQIRUPDWLRQ FHUWDLQO\ FRPHV

IURP WKH VDPH ORFDWLRQ LQ WKH VDPSOH VROXWLRQ� %HVLGHV WKDW� WKH

QXPEHU RI FRQWDFW OHDGV LV UHGXFHG DQG WKH VL]H RI WKH VLQJOH

PXOWL SXUSRVH VHQVRU VWUXFWXUH ZLOO EH VPDOOHU WKDQ WKUHH

VHSDUDWH VWUXFWXUHV�

7KH XVHG VWUXFWXUH� DV VKRZQ LQ ILJXUH �� FRQVLVWV RQO\ RI

VKDSHG SODWLQXP ILOPV RQ D VXEVWUDWH� ,WV VKDSH LV EDVHG RQ DQ

LQWHUGLJLWDWHG VWUXFWXUH ZKLFK LV D FRPPRQ GHVLJQ IRU

FRQGXFWLYLW\ VHQVRUV� ,Q RUGHU WR FUHDWH D UHVLVWLYH SDWK IRU

WHPSHUDWXUH PHDVXUHPHQWV� WKH ILQJHUV ZHUH FXW DORQJ� :LWK DOO

RI WKH SDGV LQ SDUDOOHO� WKH VWUXFWXUH LV D ZRUNLQJ HOHFWURGH IRU

DPSHURPHWULF PHDVXUHPHQWV� 1RWLFH WKDW IRU WKH ODWWHU PRGH RI

RSHUDWLRQ DQ H[WHUQDO FRXQWHU HOHFWURGH LV QHFHVVDU\�

7ZR LPSOHPHQWDWLRQV RI WKH VWUXFWXUH ZHUH UHDOLVHG DQG WHVWHG�

GLIIHULQJ LQ WKH QXPEHU DQG ZLGWK RI WKH ILQJHUV� 7KH\ ZLOO EH

UHIHUUHG WR DV W\SH , DQG ,,� 7DEOH � JLYHV WKH GLPHQVLRQV IRU WKH

WZR LPSOHPHQWDWLRQV RI WKH VHQVRU VWUXFWXUH�

7DEOH �� 'HYLFH GLPHQVLRQV IRU WKH LQWHJUDWHG VHQVRU VWUXFWXUHV

7\SH , 7\SH ,,

&RQGXFWLYLW\

6SDFH EHWZHHQ ILQJHUV >�P@ � �� ����

:LGWK RI WKH ILQJHUV >�P@ ��� ���

/HQJWK RI WKH ILQJHUV >�P@ ���� ����

1XPEHU RI ILQJHUV � �

7HPSHUDWXUH

/HQJWK RI WKH UHVLVWLYH SDWK >PP@ ����� ����

:LGWK RI WKH UHVLVWLYH SDWK >�P@ �� ��

:RUNLQJ HOHFWURGH >PP
�
@ � ´ ���� � ´ ����

6L]H RI VWUXFWXUH >PP
�
@ ��� ´ ��� ��� ´ ���
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7KH WKUHH EDVLF RSHUDWLRQDO PRGHV RI WKH VWUXFWXUH� WHPSHUDWXUH�

FRQGXFWLYLW\ DQG DPSHURPHWU\ DUH VHOHFWHG E\ FKRRVLQJ WKH

SURSHU FRQQHFWLQJ SDGV DQG DSSO\LQJ D VSHFLILF VWLPXOXV WR

WKHVH SDGV� 7KH SDUDPHWHU WR EH PHDVXUHG WKHQ IROORZV IURP

WKH YROWDJH�FXUUHQW UHODWLRQ�

)LJXUH �� 6KDSH RI WKH PXOWL SXUSRVH VHQVRU VWUXFWXUH

7HPSHUDWXUH EHWZHHQ SDG $ DQG %�

&RQGXFWLYLW\ EHWZHHQ SDGV $� % DQG &� '�

$PSHURPHWULF ZRUNLQJ HOHFWURGH ZLWK SDGV

$� %� &� DQG ' VKRUW FLUFXLWHG�

)LJXUH �� *HQHUDO VWUXFWXUH RI D VHQVRU DUUD\ EDVHG

PHDVXUHPHQW V\VWHP



7HPSHUDWXUH

7KH VWUXFWXUH RI ILJXUH � KDV WZR UHVLVWLYH SDWKV� EHWZHHQ SDGV

$ DQG % DQG EHWZHHQ SDGV & DQG '� 7KHVH FDQ EH WDNHQ

VHSDUDWHO\ RU VHULDOO\ FRQQHFWHG� 7KH UHVLVWDQFH RI VXFK D PHWDO

VWULS LV�
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ZLWK Z WKH ZLGWK� K WKH WKLFNQHVV DQG O WKH OHQJWK RI WKH VWULS

DQG r WKH VSHFLILF UHVLVWLYLW\ RI WKH PHWDO� )RU SODWLQXP� WKH

UHVLVWLYLW\ DW URRP WHPSHUDWXUH LV ���×���� W×FP� 7KH XVHG

VWUXFWXUHV KDYH DQ LQWHQGHG WKLFNQHVV RI ��� QP� 7KH OHQJWKV RI

WKH UHVLVWLYH SDWKV DUH ����� DQG ���� PP DQG WKH ZLGWKV DUH ��

DQG �� �P IRU W\SH , DQG ,, UHVSHFWLYHO\� 7KHUHIRUH� WKH

QRPLQDO UHVLVWDQFHV ZLOO WKHRUHWLFDOO\ EH �� W DQG �� W�

7KH FKDQJH LQ UHVLVWDQFH GXH WR WHPSHUDWXUH YDULDWLRQV FDQ EH

ZULWWHQ DV�
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ZLWK a WKH WHPSHUDWXUH FRHIILFLHQW� 7KLV FRHIILFLHQW LV IRXQG LQ

OLWHUDWXUH >�@ WR EH ����×��
�� °&��

IRU SODWLQXP ZLWK D QRQ�

OLQHDULW\ RI ���� EHWZHHQ ����� °&�

7R PHDVXUH WKH UHVLVWDQFH D SRWHQWLDO VKRXOG EH DSSOLHG ZKLOH

PHDVXULQJ WKH FXUUHQW RU YLFH YHUVD� ,Q RUGHU WR DYRLG

HOHFWURFKHPLFDO LQWHUIHUHQFHV ZLWK WKH HOHFWURO\WH GXULQJ

PHDVXUHPHQW� WKH DSSOLHG YROWDJH VKRXOG EH ORZ RU DQ $&

VLJQDO PXVW EH WDNHQ�

&RQGXFWLYLW\

:KHQ LQSXWV $� % DQG &� ' DUH VKRUW FLUFXLWHG� WKH VWUXFWXUH

FDQ EH XVHG DV DQ LQWHUGLJLWDWHG VWUXFWXUH >�@� )LJXUH � VKRZV

WKH HTXLYDOHQW FLUFXLW IRU D WZR�SRLQWV FRQGXFWLYLW\ FHOO�

7KH FDSDFLWLHV &,QW UHSUHVHQW WKH PHWDO�HOHFWURO\WH GRXEOH OD\HU�

7RJHWKHU ZLWK WKH HOHFWURO\WH UHVLVWDQFH 56RO WKH\ FDXVH WKH ILUVW

FXW�RII IUHTXHQF\� $ERYH WKLV IUHTXHQF\� WKH LPSHGDQFH RI WKH

VWUXFWXUH LV SUDFWLFDOO\ HTXDO WR WKH HOHFWURO\WH UHVLVWDQFH� )URP

WKH HOHFWURO\WH UHVLVWDQFH WKH FRQGXFWLYLW\ k6RO FDQ EH IRXQG

XVLQJ WKH JHRPHWULF FRQVWDQW .&HOO�
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7KH XSSHU OLPLW RI WKH PHDVXUHPHQW IUHTXHQF\ LV GHWHUPLQHG E\

WKH FHOO FDSDFLWDQFH &&HOO RU LQ VRPH FDVHV E\ WKH FRQQHFWLQJ

ZLUHV SDUDVLWLF FDSDFLWDQFH ZKLFK LV LQ SDUDOOHO WR &&HOO� 7KH

VWUXFWXUH ZDV RSWLPLVHG IRU PDNLQJ WKH ORZ FXW�RII IUHTXHQF\ DV

ORZ DV SRVVLEOH LQ RUGHU WR KDYH D ODUJH RSHUDWLRQDO IUHTXHQF\

UDQJH� 7KH FHOO FRQVWDQW FDQ WKHRUHWLFDOO\ EH FDOFXODWHG IURP WKH

GLPHQVLRQV RI WKH VWUXFWXUH >�@ DQG DUH ���� FP
��
IRU VWUXFWXUH ,

DQG ���� FP
��
IRU VWUXFWXUH ,,�

&KURQR DPSHURPHWULF RSHUDWLRQ

$V D WHVW V\VWHP IRU WKH DPSHURPHWULF RSHUDWLRQ RI WKH

VWUXFWXUH� WKH R[LGDWLRQ RI K\GURJHQ SHUR[LGH LV WDNHQ�
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$IWHU DSSO\LQJ D SRVLWLYH SRWHQWLDO VWHS WR DQ DPSHURPHWULF

ZRUNLQJ HOHFWURGH� D FXUUHQW UHVSRQVH GXH WR WKH R[LGDWLRQ RI

K\GURJHQ SHUR[LGH FDQ EH REVHUYHG� )RU D VWHS ODUJH HQRXJK WR

GHSOHWH K\GURJHQ SHUR[LGH DW WKH HOHFWURGH LQWHUIDFH

LPPHGLDWHO\� WKH FXUUHQW LV WKHRUHWLFDOO\ GHVFULEHG E\ WKH

&RWWUHOO HTXDWLRQ >�@�
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ZLWK Q WKH QXPEHU RI HOHFWURQV WUDQVIHUUHG� ) )DUDGD\©V

FRQVWDQW� & WKH EXON FRQFHQWUDWLRQ DQG ' WKH GLIIXVLRQ

FRHIILFLHQW RI K\GURJHQ SHUR[LGH� 6R LÖW \LHOGV D IDFWRU ZKLFK LV

H[SHFWHG WR EH OLQHDUO\ GHSHQGHQW RQ WKH K\GURJHQ SHUR[LGH

EXON FRQFHQWUDWLRQ�

:LWK DOO IRXU SDGV RI WKH VHQVRU VWUXFWXUH VKRUW FLUFXLWHG� DQ

DPSHURPHWULF ZRUNLQJ DUHD RI DOPRVW RQH VTXDUH PLOOLPHWHU LV

DYDLODEOH� 7KLV UHVXOWV LQ D WKHRUHWLFDO YDOXH IRU WKH GHSHQGHQF\

RI LÖW RQ WKH K\GURJHQ SHUR[LGH FRQFHQWUDWLRQ RI ��� �$ÖVHF

SHU P0�

7+(�)$%5,&$7,21�352&(66

7KH SODWLQXP VWUXFWXUH ZDV UHDOLVHG RQ D VLOLFRQ VXEVWUDWH ZLWK

D ��P WKLFN WKHUPDO R[LGH OD\HU� )RU HOHFWULFDO LQVXODWLRQ RI WKH

LQDFWLYH SDUWV IURP WKH VROXWLRQ� D SRO\LPLGH PDVN ZDV XVHG�

7DQWDOXP OD\HUV ZHUH XVHG LQ RUGHU WR REWDLQ JRRG DGKHVLRQ

EHWZHHQ WKH SODWLQXP OD\HU DQG 6L2� DQG EHWZHHQ SODWLQXP DQG

SRO\LPLGH� 7KH VHQVRUV ZHUH PRXQWHG RQ D SULQWHG FLUFXLW

ERDUG DQG SDFNDJHG ZLWK +\VRO�

(;3(5,0(17$/

7KH WKUHH RSHUDWLRQDO PRGHV ZHUH WHVWHG VHTXHQWLDOO\ E\ XVLQJ

DGYDQFHG ODERUDWRU\ HTXLSPHQW �SRWHQWLRVWDW� JDLQ�SKDVH

DQDO\VHU�� 7KH GHYHORSPHQW RI VSHFLDO FRQWURO HOHFWURQLFV IRU

WKH RSWLPLVHG XVH RI WKH VWUXFWXUH ZDV OHIW IRU IXWXUH ZRUN�

)LJXUH �� &URVV VHFWLRQ RI WKH VWUXFWXUH

)LJXUH �� (TXLYDOHQW FLUFXLW IRU D FRQGXFWLYLW\ FHOO



7HPSHUDWXUH

%HWZHHQ SDGV $ DQG % RI WKH VHQVRU VWUXFWXUH D UHVLVWDQFH RI

���� W RU ����� W ZDV IRXQG IRU VHQVRU , DQG ,, UHVSHFWLYHO\�

$OWKRXJK WKLV YDOXH LV LQ DJUHHPHQW ZLWK WKH WKHRU\ IRU VWUXFWXUH

$� VWUXFWXUH % DV DQ ��� W RIIVHW ZKLFK FDQ RQO\ EH H[SODLQHG

E\ D GHVLJQ HUURU LQ WKH FRQQHFWLQJ ZLUHV�

$Q DXWRPDWHG VHW�XS ZDV XVHG EDVHG RQ D 5DGLRPHWHU

&'0��� FRQGXFWLYLW\ PHWHU LQ UHVLVWDQFH PHDVXULQJ PRGH�

7KLV UHVXOWHG LQ D FRQYHQLHQW V\VWHP IRU UHFRUGLQJ UHSURGXFLEO\

WHPSHUDWXUH DQG UHVLVWDQFH� 7KH UHVLVWDQFH ZDV PHDVXUHG ZKLOH

KHDWLQJ ZDWHU� VWDUWLQJ ZLWK PHOWLQJ LFH� 7KH QRUPDOLVHG

WHPSHUDWXUH VFDQV IRU VHQVRU , DQG ,, DUH LQ ILJXUH �� $

WHPSHUDWXUH FRHIILFLHQW RI ����×��
�� °&��

ZDV IRXQG IRU ERWK

W\SHV� 7KLV YDOXH LV ORZHU WKHQ WKH RQH IRXQG LQ OLWHUDWXUH�

SUREDEO\ EHFDXVH WKH SODWLQXP KDV EHFRPH DQ DOOR\ ZLWK WKH

WDQWDOXP DGKHVLRQ OD\HUV�

&RQGXFWLYLW\

7KH LPSHGDQFH SORWV RI WKH VHQVRUV DW YDULRXV .12�

FRQFHQWUDWLRQV ZHUH GHWHUPLQHG XVLQJ D +3����D JDLQ�SKDVH

DQDO\VHU� 7KH WZR FXW�RII IUHTXHQFLHV EHKDYLRXU DV SUHGLFWHG LQ

WKH WKHRU\ LV FRQILUPHG E\ WKH PHDVXUHPHQW UHVXOWV SUHVHQWHG LQ

ILJXUH ��

7KH HOHFWURO\WH UHVLVWDQFH 56RO FDQ EH IRXQG IURP WKH

LPSHGDQFH SORW E\ WDNLQJ WKH YDOXH RI WKH LPSHGDQFH DW WKH

SODWHDX� (TXDWLRQ � VKRZV WKDW WKH FRQGXFWLYLW\ LV SURSRUWLRQDO

WR WKH LQYHUVH RI WKLV UHVLVWDQFH� 7KHUHIRUH WKH DGPLWWDQFH DW WKH

PHDVXUHG SODWHDX ���56RO� LV SORWWHG LQ ILJXUH �� )URP WKH VORSH

RI WKLV FXUYH WKH FHOO FRQVWDQW FDQ EH FDOFXODWHG� 7KLV UHVXOWV LQ

YDOXHV RI ���� DQG ���� FP
��
IRU VWUXFWXUH , DQG ,, UHVSHFWLYHO\�

:KLOH WKH VHFRQG RQH DSSURDFKHV WKH WKHRUHWLFDO YDOXH� WKH FHOO

FRQVWDQW RI VWUXFWXUH , LV DERXW ��� ORZHU�

+\GURJHQ SHUR[LGH FRQFHQWUDWLRQ

7KH VWUXFWXUH RI ILJXUH � ZDV XVHG DV DQ DPSHURPHWULF ZRUNLQJ

HOHFWURGH E\ FRQQHFWLQJ LQSXWV $� %� & DQG ' WR WKH ZRUNLQJ

HOHFWURGH OHDG RI DQ (*	* 3$5 ��� SRWHQWLRVWDW� $ WKUHH

HOHFWURGH VHW�XS ZDV XVHG ZLWK D SODWLQXP �´�� PP FRXQWHU

HOHFWURGH DQG D FDORPHO UHIHUHQFH HOHFWURGH� )RU WKH FKURQR

DPSHURPHWULF H[SHULPHQW D SRWHQWLDO VWHS RI � 9ROW ZDV

DSSOLHG� LPPHGLDWHO\ DIWHU GLOXWLQJ WR WKH GHVLUHG FRQFHQWUDWLRQ

IURP D ��� +�2� EXON VROXWLRQ� 7R SUHYHQW DQ RKPLF GURS

DFURVV WKH VDPSOH� D EDFNJURXQG HOHFWURO\WH RI �� P0 .12�

ZDV XVHG� )LJXUH � VKRZV WKH H[SHULPHQWDO UHVXOWV IRU VHYHUDO

K\GURJHQ SHUR[LGH FRQFHQWUDWLRQV�

$FFRUGLQJ WR HTXDWLRQ �� WKH LÖW IDFWRU LV OLQHDUO\ GHSHQGHQW RQ

WKH EXON K\GURJHQ SHUR[LGH FRQFHQWUDWLRQ� 7KLV LV FRQILUPHG E\

ILJXUH � ZKLFK LV FRQVWUXFWHG IURP ILJXUH � E\ GHWHUPLQLQJ WKH

VORSH EHWZHHQ RQH DQG ILYH VHFRQGV DIWHU FRQYHUWLQJ WKH WLPH

D[LV WR ÖW
��
�

)LJXUH �� 0HDVXUHG FDOLEUDWLRQ FXUYH IRU WHPSHUDWXUH

VHQVLQJ RSHUDWLRQ

)LJXUH �� 0HDVXUHG LPSHGDQFH YHUVXV IUHTXHQF\ RI D

VWUXFWXUH RI W\SH ,, LQ .12�

)LJXUH �� 0HDVXUHG FDOLEUDWLRQ FXUYH IRU FRQGXFWLYLW\

PHDVXUHPHQW RSHUDWLRQ



%HFDXVH WKH DFWLYH DUHDV RI ERWK W\SH GHYLFHV DUH DOPRVW HTXDO�

WKH VORSHV LQ WKLV FDOLEUDWLRQ FXUYHV DUH DOPRVW HTXDO DV ZHOO�

7KH PHDVXUHG VORSH LQ ILJXUH � LV DERXW ��� �$ÖVHF SHU P0

+�2�� ZKLFK LV RQO\ VOLJKWO\ ORZHU WKDQ WKH WKHRUHWLFDO VORSH�

,W ZLOO EH FOHDU WKDW RWKHU UHGR[ FRXSOHV FDQ DOVR EH PHDVXUHG LQ

WKLV ZD\�

&21&/86,216�$1'�)8785(�:25.

8VLQJ WKH SURSRVHG PXOWL SXUSRVH VHQVRU VWUXFWXUH� WKUHH

SDUDPHWHUV ZHUH VXFFHVVIXOO\ PHDVXUHG� $OWKRXJK WKH VWUXFWXUH

ZDV UHDOLVHG RQ D VLOLFRQ ZDIHU� LW FDQ EH IDEULFDWHG XVLQJ WKH

OHVV H[SHQVLYH WKLFN ILOP WHFKQRORJ\ DV ZHOO� 7KH LQWHJUDWHG

VWUXFWXUH \LHOGV WKH SRVVLELOLW\ RI YHU\ ORFDO PHDVXUHPHQWV

EHFDXVH WKH DFWLYH VHQVLQJ DUHD LV UHGXFHG WR DERXW �´� PP
�
�

7KH WKUHH VHQVRU RSHUDWLRQV ZHUH REWDLQHG E\ FRQQHFWLQJ WKH

VWUXFWXUH WR DGYDQFHG ODERUDWRU\ HTXLSPHQW� ,Q IXWXUH D

GHGLFDWHG FRQWURO ER[ ZLOO EH FRQVWUXFWHG ZKLFK VFKHGXOHV

WKHVH RSHUDWLRQDO PRGHV VHTXHQWLDOO\ RU VLPXOWDQHRXVO\�

%HVLGHV WKH WKUHH EDVLF VHQVLQJ RSHUDWLRQDO PRGHV� WZR SRVVLEOH

DFWXDWRU RSHUDWLRQV DUH IHDVLEOH� )LUVW WKH GLVVLSDWHG HQHUJ\ LQ

WKH WKHUPRUHVLVWLYH SDWK FDQ EH XVHG WR KHDW WKH ORFDO

HQYLURQPHQW RI WKH VWUXFWXUH� 7KH VHFRQG DFWXDWRU PRGH LV WKH

HOHFWURFKHPLFDO FRQWURO RI WKH ORFDO S+ E\ WKH R[LGDWLRQ RU

UHGXFWLRQ RI ZDWHU� 7RJHWKHU ZLWK WKH VHQVRU PRGHV WKLV JLYHV D

UHDO LQWHJUDWHG VHQVRU�DFWXDWRU GHYLFH ZLWK ZKLFK PDQ\ ORFDO

H[SHULPHQWV FDQ EH SHUIRUPHG LQ RUGHU WR ILQG PRUH

SDUDPHWHUV�

$&.12:/('*(0(17

7KLV UHVHDUFK SURMHFW LV ILQDQFLDOO\ VXSSRUWHG E\ 8QLOHYHU�

5()(5(1&(6

>�@ 'DYLG 5� /LGH� ¦+DQGERRN RI FKHPLVWU\ DQG SK\VLFV§� ��
WK

HGLWLRQ ���������� &5& 3UHVV ,QF�

>�@ 3� -DFREV� $� 9DUODQ� :� 6DQVHQ� ¦'HVLJQ RSWLPLVDWLRQ RI

SODQDU HOHFWURO\WLF FRQGXFWLYLW\ VHQVRUV§� 0HGLFDO 	

%LRORJLFDO (QJLQHHULQJ 	 &RPSXWLQJ� 1RYHPEHU �����

>�@ $�-� %DUG DQG /�5� )DXONQHU� ¦(OHFWURFKHPLFDO PHWKRGV�

IXQGDPHQWDOV DQG DSSOLFDWLRQV§� -RKQ :LOH\ 	 6RQV� 1HZ

<RUN� �����

)LJXUH �� &KURQR DPSHURPHWULF H[SHULPHQWDO UHVXOWV LQ

K\GURJHQ SHUR[LGH

)LJXUH �� &DOLEUDWLRQ FXUYH IRU DPSHURPHWULF GHWHFWLRQ

RSHUDWLRQ RI +�2�


