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WKH XVDELOLW\ RI WKH SURSRVHGMKR/QF RFRYQOHFWLQJ LQ VHULHV ZLWK D
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6 HF VOLVR@P P D WWLKHHW X O W V $SUWLFOBQG ,(& IRHQHUJ\ VWRUI
ViVwEae\M (& $UWLBQSH ,(& IRU 39

LQVWD M@QIEWRWR & MWK J X IOFIDIDRVABKRYV Q HH G



IRU H[VWBHRQHF WLRRHGFHRQFHUWHU XQGHU VWXG\ 7,
HPSOR\V VLPSOH 66&% EDVHG RQ D VHULH W ( W.y RO RI WZR
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ERWWRP V2WVFGMZ K WQ LRQW XUQLQJ RQ D'QG
WKH RW KHW GLADQR36 7KLV RYHUODS wavm
ORQJ HQRXJK WR DOORZ WKH FRPSOHWH -FX WWLRQ
7KXV WKHVH VZLWFKEMAEBQ EH WXUQHG R KWW w

7KHB D Q& D WHX URBIBQWLQXRXVOQ&KLOH
6 ZRUN LQ V\QFKURQRXV UHFWLIUFDWRROZBREWPHIRVEVTHNYH SRV 10RZ PR

QHIDWANWMRKUHQW RUHQHDFKHV JHURG AW W SRZHU WO RERQ\G WRIGY DIOK B JGF
IRU HZYKHUH LV DOVR D FRQVW@QWC%%@W%JVH(LJW\{_(EH\ggaH\@KH FROYHUWH U
63VZLWRKIDQG D GHDG W3 P LEMMKEHJH \ﬁFKL%]]_bPRGH HOVXUHG E\ WKH RY
DOORZ WKH FRPSOHWLRQ RWWRHKHYBVRRRR HULRSE WL P HW @ avxaiz v3
UHVRQDQFH SHNDRGFHKQWVIMHGLVFKDARJH Wiy BRIV EEH YW 2L wFKHWD@avE&H W X
FDSDFEWN&URI WKH 33 VUHWREBWY QJ % RN GHWDLOV R @ WH UNGRHREE X O D
LQGHSHQE MR @D QG 7KH SRZHU FLUYRKRRWERBD IH JDLQ IRU WKLV PRGXOD!
EHWZHHWQ UDROVKR UPHLO ERDIWEH QGL QB x p 00\ _WKH UHYHUNH BRZFUO DWRLZO J

YROWPHURXULQJ WKLYV UHVREFOREGW Dyl widH!SRZHU HOHFWURQ XAWERQ M

JDLQ RARWKMWDLYIHQVZDEOH LQ D QDROWD QHH QHDU JHURVEB WRV® WG
5HYHUVH 3RZHU 3QRZ &RQWURO WKH ERRVW IDEWRWBIAWWKH GFSDFW R
7KH YROWDJH JDLQ LQ WKH IRUZD Wal R$WIUH \§ RE QNFGRBIRIZA MR BV QHJIOL
PRGXODWLBBSIHHQGRR® +HQFH E\ NHHSIRRWH Q@O VW DQINF & MWRIKFY ROWDJH
FXUUHQW LQ WKH FXUUBBGW WBXH RDYQE WIRRQAWERO SURYLGHV D ZLGHU
ERRVW WKH ORZ 63 YROWDJH YDOXHNW QJH WNHVEH IRRAMWDUHG Y IR®O WO PHRUH
&RQVHTXHQWO\ D GHDG JRQH '= FRXGG EloR EBd G WR VNLS
WKLV FULWLFDO RSHUDWLR@:]RPH LQ WKH 380 RGXODWLRQ
> @QRWKHU VROXWLRQ LV WR LPSOH RGN HQOLRIQRQAUPEHOPRERB RWYDRWR R Q
WHFKQLTXH ZLWK D KLJKHU ERRVW 18RWRRGWRDWLWRH VB DXHRXHRVWDQIG
VZLWFKLQJ DROWRUMHADWHIRUPYV RIDWIR R ERYD RPVWKRAUBPSKYKHUWHU ZLWK W
ZLWK UHYHUVH SRZHU IORZ FRQWURB ®RWX B8 QVWIRQLOOKNEWK QD MMERL WD & H
LI 7KH WKRBRXJK VW RBWBHORQUDWGER QVKH
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IRXTXD G UD QW DIGW RKIMYWRLG WKH QH
YDOXHV DQG WXUQ WWHPKRIl IVRRW KR/k3
WKH 63 VLGH VZLWFKHV LV IXOILOO
WKH WUDQVIRUPHU QK ICOMVGHWE K B ) XP% VLW[
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X1 E} ﬁ% wWRUWKH FrROG
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VZLWFKMO3 @& VLPSOLILHG YROWD W o TR o
FRQYHUWHU LQ IRUZDUG PRGHVWNVW W L[é%\f_\ﬁ%ﬂ&WHG
WKH UHYHUVH SRZHU IORZ VWDWH G ré e 33 VLG@\QGUHWH&WLYH(
5HVRQDV@WH 0RGXIODWLRQ 7KH OIZH‘EHHD\OFNGWGWH[Qsoe 9 s
7RDOYRLGLWFKLQJ ORVVHV LQ 33 VLGB & AL W BK HAH D QIGFRIE RHONB O G SXU R
FRPSOHWH =96 D QHZ PR)&XODMWL RQV N @ UTR@®N HG [ RIDU L PRHDWIXQ HPOIQ W V
SURSRVHG LQ WKLV SDSHU ,W GLWHHR UBREDWERQFR Q WKW/ EREIICE R W H
PRGXODWLRQ LQ D UHVRQDQFH S H UDRGMEW XK GPURDHGVS RVO A F H G H Q SIXVBHBR\Y 1t
FKDUJH GLVFKDUJH WLPH RI 33 VLGWHR YRR EHRIFBIDSXFEVN RGO \KRHDW H Q W |
UHVRQDQW SURFHVV SURYLGHV HQRKGKODWHLRI)L & RRRHBE B BIWRK MOUH K R ¥
FKDUJH DQGI RUVAKDWH FDSDF LW RURV WY @ UWY WH.OR DIUMAMMHED WZ EBSW F B X @
RSHUDWLQJ SRZHU 7KLV SURFBQGGKNSKMQMGGXYLEMFWIRQ ,, WKH SURS
WW LQ HDFK VZLWFKLQJ A3 F OH MWKSHEIG BBRGLREURYHY WKLV D\OHYWE DOD
RQ ERWK 63 VLGH VZLWFKHV WKH Q& WMDHD @ QEOFND D6 N RR E BY R RVEDOHG |
VLGH RI WKH W U CFQ VU FRALRFHIHIDNWMARBROIR¥ 8O0 EDVHG 33& ZLWK WKH SURSRVHG
FLUFXLW ZLWK VQXEEHU FDSDFLW R&NQR/IHWKHIQ B0V L &K HV BIVRIIRIGH GBRX I IUW
IXOILOO =96 FULWHULD WKH DFFXBODWR WRIGD Gy HURIG XIODWLIGRHQ W KIH UV H [ 1
OHDNDJH LQGXFWDQFH PXVW H[FH H6L QBHHG RDIHUDW RV VDIXVE EHABR@HEH O F
FDSDFLWRUV WR IXOO\ FKDUJH GLVERB URN MG HP \DHGGHEMW DU RRQEKHE VBR U G
VLGH VZLWFK LIQR©967 KR QGROW DJHORFL Qe RKHVEKHMVW IHDVLEOH FDVH LV FI
FRQYHUWHU LV VLPLODU WR WKH FRQHWH@ WV RO CREXHD B AR IQH P DIRNH W
ERWIGENLDGHWHSUHVHQWY WKH FRUUH
1o &203$587,9$66(660(17 ORVV EUHDNGRZQ ZKLOH RWKHU SDUL

$V GLVFRSEHBRIIHUV GLIIHUKNQWWSHKHRUAPIRQAMD QW SRAQYWEHY LWHE VD WHKH
GLITHUHQW ARG XWOKOHWYRBRH D 8YVHRDINIDBOD RMBEWZHHQ FRVW DQG HIILFLHC

RWKHU KDQG 33 VLGH VZLWFKHYV
FKDUJH GLVFKDUJH RI WKHLU VQXE
WXRQ DQG RII  ,Q SUDFWLFH WKI_—|_|
LPSOHPHQOWHE WRKHH VQXEEHU FDSD

VQXEEHU FDSDFLWRIWGWHBBHDX
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J)LJ &6)V RK)/% DQG &)SSOOMK EDVHG 33& HYDOXD!
VZLWFKH\F DRI LEVR UV

HITLFLRIQWL PIX]®IG SREEAUFRQYHWWHKAU |U|
ZDV LQWURGXFHG HWRUGE R A RR)S/NWIUFDL\WDHW
SDUDOOHOLQJ RI VZLWFKHY  GHYLFH\
GHYLFHV SHU VZLWFK DW WHKBVRBEW S >
33& FDQ SURYLGH VL]DEOH FRWHMAQIM G X
SRZHU FRQYHUWHU RIQFR P S/D WV EZXRHJ WIK
WKDW WKH SURWRW\SH EXLOW IRU Wi
DQDO\WLFDO ORVV PRGHOV ZKLOH |
HIILFLHQF\ DQG SRZHU GHQVLW\ LV
DGGUHVVHG LQ ,WXVEZR VY NINGNAEDWW WK H
GHQWX\EH WULSO H®DFMQAEDQ@IYHULILFI
WKH IXO0 SRZHU ¥FR@DYW UBXROWYRE R
HIILFLHQF\ DQG BRGHWD G HQWPILWHG URR
LPSURYHPKIQWRVW GLIIHUHQFH EHWZH
SRZHU FRQYHUWHU ZR X OMGKHKHE VRAYIHQ@W K
FRROLQJ V\VWHPWRDINMRHL Q Y\ VDHF B RLX/Q W
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