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_H\ ZRURHDVXUHPHQW RI IUHVK LFH WKLFNQHVV IUHTXHQF\ PR
VLWXDWLRQV WWURWHULD RI GHWHF

7KH SUREOHP R WKH DIOOP\GILYIRU HQ RHQY QVWDUX R S € BAVRHCPV X U
WKLFNQHVV RI IUHV KPRRIX @DWH GUWITXHIEM \D ER @RV VBKRU HE&UN L
ILQG VREKMMDW XUHV RI VSHFW U XPH DODMRKZH GGHWRHB FRL G QJHU EH
IRU D SHUVRQ RU D YHKLFOH ©RRXQ0 WRGRHRXWMN HD VF EHG LB M Q |
%\ PHDQV RI QXPHULFDO PRGHOLQJ RQ WKH EDVLV RI WKHRUH\
WXGHV RI VHSDUDWKH RPS@BFHYMW® RLIQDO LQ SUYDOUAVRIXAD WOS L F
WKH ZUBQB#H RI LFH WKLFN®HRRSDUHVEBIIZQWXK H[SHULPHQWD!
VSHFWUD RI GLIIHUHQBK IIVHFOMWQEHG RXW DQG UHFRPPHQGDW
WHEQ'RI GDQJHURXV VLWXDWLRQV DUH IRUPXODWHG
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.H\ ZRWBE\B DOJRULWKP\GHRRPSRNUWERQ DIILQH WUDQVIRUPDW
(XOHU DQJOHV JHRPHWULF GLOXWLRQ RI SUHFLVLRQ

7KH DLP Rl WKWERUWNMYHVWLIJDWLRQ RI WKH SRWHQWLDO DFKLI
FRRUGLQDWHYDRML RMKHURPIUVLQJOH FDOLEUDWHG FDPHUD IR
UHIHUHQFH OLJKW HPLWWHUV SODFHG RQ WKBRRENEHEWR ,W L\
OHP IRU HVWLPDWLQJ REMHFW &DUWHVLDQ FRRRGMAFWAYV LV
PDUNV LQ WIRURKRRH@®VULFDO WHWUDKHGURQ ZLWK D EDVH
DQJOH DQG IRU HVWLPDWLR®LRI WK IR Q PXRID EOKR/RVUHZILQ DXV H\E
GRFNLQJ V\VWHPV
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.H\ ZRU®WKVVLDQ SDUWILGBH R UGIVRIQMNREFYBRLYH UDWLR PRWL
PRGNCUWFKLRU ®HWXNWRY VHTXHQFH

'HWHFWLRQ RI VPDOO RWMREWN ZDWEKRO 2V VAHQO W WKH HVWL
HWHUV Rl LWDNVRPBWHRQ@ QB XUZKOQRK SUREMBIGLR DQG LQIUDUHG
DQG GLUHFWLRQ GHWRPWLRLERHVERIEYBQORR®HO RIKWKH REMH
DLP RI ZWUWMQW KRHVD@JRULWKP Rl MRLQW GHWHFWLRQ DQG HV\
RDVPDOO REMHFW PRWLRQZHR R'RROWHH WK IHQ S/HRIEVHPHUDO PRG
LQWR SDUWLDOJ*DRVYRUDW KPOWHWIKQYV SDSHU ZH FRQVLGHU W:
PRWLRQ DQG FRRUGLQDWH WXUQ &KDQJLQJ SDWWHUQV RI PR
WLRQ SUREBERSQWERQQHFWHG ODUNRY VHTXHQFH PRGHO RI W
WISWRSRVHG DOJR U LNOKRQEG WHKH ZBIVIO/ R1 QXPHULHFDO FDOFX
ULRUL GLVWULEXWRRE QYGREYWRIND GXIP M WIDADI VLPXODWLRQV VKF
VIQWKHVL]HG DOJRULWKP LPSURYHV WKH \®FABWERDXSLRHWPRWLR Q
LQ WKH FDVHD RHREMUIEQW
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_H\ ZRUBYHFWUXP VSHFWUDO HVWLPDWLRQ UHVWRUDWLRQ f
UHJUHVVLYH PRGHO DXWRUHJUHVVLRQ SRZHU VSHFWUDO GHQ

‘H SURSRVHG DQG LQYHVWLJDWHG D PHWKRG Rl UHYWRULQJ D
WRFRUUHODWRLRQ QE®RPWLIRIQDOV ZLWK *DXVVLDQ VKDSH RI SR.:
FRQVWUXFWLRQ RI 3B DRPWRI LIE\KPYE B REINY H RR. S PUHRNIKKRG V
DFFXUDF\ Rl VSHFRW®DPRY @ VWLIPDWVYR@® WKH VKDSHHWWKHLU V¢
RG LV EDVHG RQ ILQGLQJ WKH RSRIX© KPRGIDWMX M SRHIFWK X FZ LW D
VKDSH )LQGLQJ ()7 JLYHV DQ RSSRUWXQLW\ WR UHVWRUH GL\
RI D UDQGRP SURFHVV WR LPSURYHWULRI T({B BUWNRHOENAYY VSHF
VKRZQ WKDW WKH SURSRVHG PHWKRG \WWDRHIW WWHS@&NVEEBSDW !
WZHHQ WKH FRQWURO DQG WKH PHDVXUHG VSHFWUXPV LQ FR
SDUDPHWULF VSHFWUD G5DPIDWKRLE/ ,IQF SHDWIFX OB DGHTXDF
PDWLBRHR LW SRVVLEOMWRHYHGKH WHQJIWK RI DQDQ\]HG WLPH
WDLQLQJ DFKLHYDEOH E\ RWKHU N Q FOZFF ®PHDVK RRIW B HBW U D PHI
'LQQLQJVFKLHY WG WKURXJK WKH XVH RI D SULRUL LQIRUPDWLR
WKH SURFHVV
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.H\ ZRUXGOPDQQHG YHKLFOHV SHDN IDFWRU RI UDGLR VLJQDC
WUDQVPLWWHU DXWRPDWLF DPSOLWXGH FRQWURO V\VWHP HC

7KH SUREOHP RI LPSURY UQJMARDH) AOLWE WHIQIR) RHSHQGHQW SRZHL
DQG IRWRIQDOV ZLWK ODUJH SHTKNH IDERVRU WK BFHRRHUNR S U H G
GLWUDQVPLWWHU |R Y QPFDELQ@HIGREBBIMRRIDXWLF DPSOOLWXGH FR(
WHMOORZLQJ VDR DHFEKVYHYH HITLFLHQF K RK W R/H. RAXIDINIBDQPH RVAWH G HA
WLRQ LQ WKH TXDOLW)\ RY BB @HDD WHRERIDEL@GYUDGRA WUDQVP
ZLWK DXWRQRPRX®BRZIHIL @ X DIOL QF U H D VKOGV YEDHIHXH GH VHLIJ QFIG
7KMLPXODWLRQ DQG IFE8HRQ FRYQWDO ISBINIRHHPQ G
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.H\ ZRUGIWWD QHWZRUMZRBK D ILUVW RUGHU ORRIUHTXLYDOF
PDWLRQV WKH GHQVLW\ GLVWULE®WWERURI KKK LRXIWV'SWAW YD Q
ILWWOH V IRUPXOD

7KH DLP RI WAKAVRRU® G \8 URH DFKIDOLDNFWM KW VWL BQ\RALSAV LR Q SUF
IDLOXUH DQG UHBRGHOWV VRYWBR\GRP JHDSIKW DUWROKMARQ WR
SWEAHP XVLQJ HTXLYDOHQW U KIRWPERUN FRELLRPR®N FHEY XVHG ZL
DQ DUELWUDU\ QXPEHU RHUOR®@S VD Rl RWKLW KLFUW WL RIKGS RO\QRP L
FRPSOHMLMWUNVRXVBDEQ@HW WUDQVPLVVLRQ WLPH RQ WKH FKDQC
SUREDELOLWLHV RI HTXLSPHQW IDLOXUHV DQG®G URKDRQP® SHU
&KDQQHO F KDW OHFGAN U L*V W K H X L @JU W\ ¥ IV OIFKXHD D BNRINGN K X H[H F
WLRQ WHPKLEBPHQW UHFRMMXURSH UDLWLRAY SHRWIDMVEDH GHC
VLRQ FKDQQBOHS®GRWBUHPLQHG
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H\ ZRUBGHYLFH JULG NHUQHO JUDSKLF PHPRU\ EORFN WKUHLI






