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2QH RI WKH YHU\ ILUVW VWXGLHV RI 6&23) DQRCQAMVRIUAWCEMDL YEHD f
> @KH SDSHU ZDV FLWHG DOPBNMWVLFDWOL PG PRERAWIK DXWKRU
LOOXVWUDWH KRZ WKH WRSLF HYROYHG

7KH PHWKRGRORJ\ LV EDVH & HR §DFSHADAWNR DWADBSHQGHSLFWHG
7KHQ WKH VHFRQG JHQHUDW LR Q HRQ HSIDSMILR/Q WLK/D MQ WILWVRKEX M IGH D
GHSLFWHG LOMZRHQHRQW\LRQV Rl SDSHUV DUH FRQVLGHUHG DY Mt
JHQHUWWUWRE
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)LJ &LWDWLRQ PDSSLQJ PHWKRGRORJ\

&LWDWLRQ PDSSLQXVEERRBERV SGRD/PEISEB Y H/ R IW ZDaJLH F)H JV B WH RFQ.!
UHIHU WR WKHWIKOH MW RIVPHWUYXPEHU RI QRGHV SDSHUV UHDFK

7KH *HSKL DOJRULW RKMKUHL A VWDRY VRV W RKZRUN 7KXV WKH P
QRGHYV UHPDLQ FORVH WR WKH FHQWHU 6LQFH > @ L\ RMHHOU KWL
WIERUMHYVY LOWHUFRQQHFWHG QRGHV WHRB WHR HVKIHQR-GEH\P N W W US
WRWDO QXPEHU RI FLWDWLRQV STKHHRMY HY R\PWW\KHHY FIi QW HAUL R ON KEH
WKDW WKH SDSHUV \DAUBRIREON 0 DR Q @ MRARGHGME RIS K BV K H

7KH LOWIHUBWD¥HUVLRQ RI WKH FLW BWWRQ @MHMEZRIVNKXW DYD WODI

> @$%$ ORQWLFHOOL 0 9 ) 3HUHLUDFRQEWUDUQRG LRSOML b B R NDIJ HIDRFA E R\
UHVFKHGKOIZ@DQV 3RZHU 6\VW
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&LWDWLRQ QHWZRUN RI ORQWLFHOOL HW DO

> @



7KH QRGHR/OBPUHGHSKL PRGXODUMWKD V/ODRORWY AL G H QMWWA GIEBIM L
VXUYH\ ILUVW FRQVLGHUV VHYHUDO LPSRUWDQW VHFWLRRBODGEE V
UHVHDUFK GLUHFWLRQV 7KHQ WKH FRUH RI WKH QHWZRBR 213y F
UHVHDUFK

BHFWLRQ B6WRFKRROWHL YHFAELODO\VL

7KH SDSHUV JURXSHG LQ 6HFWWR® K®E R IVED QIDECA/E RYZ YRUNV XH W
RSHUDWLRQ DQG SODQQLQJ &RQWLQJHQF\ DQDO\VLV DV 8DWKH

VHFWKRQPDLQ PRWLYDWLRQ R EXMFAHUWDMHMNAFKIT GJIHIHFADIERONH JHQET
SRZMWWHP VHKK GIHWDREW BREEA W K WKH NH\LYXEONHO WQR)QY

)LJ 6HFWLRQ RI WKH FLWDWLRQ QHWZRUN

7KH VLIQLILFDQW EOXH EXQFKHV DW W KHUBR)W 9 R K |UDISE® HD\DHEQ V
,Q >6@VKH PBONBWLQJ SUREOHP ZLWK VWRFKDVWLF VHFXULW\ ZD
GHWHUPLQLVWLF 6&23) VWRFKDVWLF 6&23) FRXOG GHFUBD\NE W |
SUDFWLFHV Rl PDUNHW FOHBWLED UV HVHERE®E®DWRK DEGOWGLU W LD U
VLPXOWDQHRXV RSWLPL]DWLRQ RI WKH BM R FHRHI\QWLLR QHBXVH WY L
LQ WKH SUHVHQFH RI VLIJQLILFDQW Z@0®® W HRISMEOMULR © RIQUIH V@Y M G
IRFXV RQ D VWRFKDVWLF RSWLPL]DWLRQ RI PDUNHW FOHHDWMHC
UHQHZDEOH JHQHUDWLRQ



7KH UHGHERAQFXSHUV WR W&HFRPSWWRWRR QB)ODIOG/ XHM W FRPI
VWRFKDVWLF>BRUPX@WHRISDSHUV RI WKH JUHHQ@E HOPKERWDWH R
UDPSLQJ PDUNHW UDPS SAKRIGKGYWH G N H R RRIPAE QRIRIOWHDA. GV BN X G |
DVS¥M\WF Rl SRZHU V\VWHPV RSHUDWLRQ

7KH RUDWRIMSEDBHUY LQ WKH PLGGOH RI WKH VHFWLRQ VWX
6 )OLVFRNQINL® GHYHORSHG DQ DOJRULWKP IRU FRQWLQJHQF
SUHYHQWLYH DQG FRH USF0\HUN\H WKIOVDAR/RG (MDRIAREGLNR ODL DQG 5
>6 @QG >@®ODERUDWH RQ WRMOYEDQWYLRQ HQFRY\SIRUD WL QR FIRQR
HW DO @ ®OVR IRFXV RQ SUREDELOLVWLF WUDQVPLVVLRQ H[SDQV
&RQGUHQ HW DQWHBR GXFHG WHH YERWW HR[SW E RE® QBZWW X GLHG PL
RI WKH H[SHFWHG YDOXH Rl VRFLDDKHHOHDDMW HG D UHHRE DBR R VRN
DOVR H[DPLQH VWRFKDVWLF RSWLPDO GLVSDWFK IRUPXODWLRQV

>6 @ ) %RXIIDUG ) ' *DOLDQD DQRBO$ D-ULKRQHIMRK AOVMBBRKEAY W)IRFU F({ 6 BWRVRYD
3RZHU 6\VW

>6 @ ) ' *DOLDQD ) %RXIIDUG - 0 $UUR\R DQG - ) 5HVWUBSBRE GOFKRHIBNA
VHFRQGDU\ DQG WHUWLDU\ UHVHUYHV ~ 3URF ,(((

>6 @ ) %RXIIDUG DQG ) ' *DOLDQD 36WRFKDVWLF VHFXULWXHRUIJIRSHUDWLRC
7UDQV 3RZHU 6\VW

>6 @ $ 3DSDYDVLOLRXQEG & BRKQWUHH 3$SSO\LQJ +LJK 3HUIRUZRQWVW UDRR
6WRFKDVWLF 8QLW &RPPLWPHQW IRU 5HQHZDEOH (QHUJ\ ,QWHJUDWLRQ

>6 @ 0 /XELQ < 'YRUNLQ DQG 6 %DFNKDXV &8 GRENDWQHSS PRWERDMRIKEBEQF
*HQHUDWLRQ ~ ,((( 7UDQV 3RZHU 6\VW

>6 @ $ 3DSDYDVLOLRX DQG 6 6 2UHQ 3$ FRPSDUDWLYH VWXERQRIWUW RE K
FRPPLWPHQW XVLQJ KLJK SHUIRUPDQFH FRPSXWLQJ ~

>6 @ 0 )DOFmMR 3+LJK SHUIRUPDQFH FRPSXWLQJ LQ SRZHU VWWHMHQBEBOLGP
VXEVHULHV /HFWXUH 1RWHV LQ $UWLILFLDO ,QWHOOLJHQFH DQG /HFWXL

>6 @ ( +H\GDYRDRVKDQL 0 ( + *ROMXKKQ DQG6RDIGIHDQR 32SWLPDO 2SHUDW
5HVRXUFHV &R QAMDGHMLDIHGXEOH 5DPS 3URGXFW ~ ,((( 7UDQV 6XVWDLQ

>6 @ & :X * +XJ DQG 6/LPUWBRUMNFRRRPDWFK IRU (OHFWULFLW\ ODUNHWYV Z
((( 7UDQV 3RZHU 6\VW

>6 @ ( ORLVHHYD 0 5 +HVDP]DGHK DQG ' 5 %LJJDU 3([HUFLYG®WRHJIUDWNHEN
6\WWHPV ~ ,((( 7UDQV 3RZHU 6\VW

>6 @0 6KDKLGHKSRXU : ) 7LQQH\ DQG < )X 3,PSDFW RI VHRBUQLW\RQNVKRZ

>6 @6 )OLVFRXQDNLV 3 3DQFLDWLFL ) &DSLWDQHVFX D @RGRY HENOHRM@NYH \ 2@
SRZHU VA\VWHPV WDNLQJ LQWR DFFRXQW XQFHUWDLQW\USGANWHQWLYH D

>6 @0 ODMADGLNRODL DQG 5 %DOGLFN 26WRFKDVWLF 7UDQVPLVDURIBRCHIFSDLF
IRU ,QWHJGBWWQRDDHHQF\ $QDO\VLV ~ ,((( 7UDQV 3RZHU 6\VW

>6 @0 ODMAODGLNRODL DQG 5 %DOGLFRRQWALVGBHQBWDR® ARNVILV ZLWK V\VWHI
H[SDQVLRQ SODQQLQJ (5&27 FBREHWWAAEW ,((( 7UDQV

>6 @5 ORUHQR ' 3XGMLDQWR DQG * 6WUEDF 37UDQVPLVYVLRQGQFHRUARUAWILY ¥
,((( 7UDQV 3RZHU 6\VW

>6 @- &RQGUHQ 7 : *HGUD DQG 3 'DPRERGUNDORMDAMRUR[SRBEWHBDWHSEX UL W\
6\VW

>6 @& ( OXWLQPKRH] 5 ' =LPPHUPDQ & / $QGHUVRQ DQG 5 -EDXIRG DA FP$L
FRQVWUDLQHG RSWLPDO SRZHU IORZ IRU WKH SURFXUHWH&WWRI HQHUJ\



6HFWLMRFEDWLRQDQDRDSULFLQJ

7KH UHODWLYHO\ VPDVOIMVAMRER/U R QHR NI KIHF D WBWXLGLH R HEIK/MQ L V
FDOFXODWLRQYV

)LJ 6HFWLRQ RI WKH FLWDWLRQ QHWZRUN

7KH UHYLHZ SDSHU R@(VHW WKRSDFH IRRROYRKHUHGIDPDRAHEG VBV
PDUNHW VWXGLHV H[SORLW VWRFKDVWLF O@RKHO\WYHNVINERUQDU SWF
SDSHUV UHODWHYV WR WKH VW®G\$RFIRP SDRIYWHRIE\EHHMWZ HDHXQY $& DQG
IRU /FDOFXODWLRIPHEDERIHVUIR IJH BRA2BPRPBUVHLY DV RG VW XGLHG

7KH JLDQW @RWGBHSHAHAVHQW WKIG IBSGISHMWRHG WBRVNVGEBBQG VLGH P
ORDG FRQWURO LV VWXGLHG E\ WKH VXUURXQGLQJ JUHIQ® \QRREWKHN

>6 @ ( /LWYLQRY 3'HVLJQ DQG RSHUDWLR @ RV HWAGK H CCHBFB/RIGHMAY GVD, O 7 PFIHQH® D7TAJ B

>6 @ $ WRWWHUXG HW DO 3:LQG SRZHU WUDGLQJ XQGHU XQFHUWDLQW\ LQ /
>6 @ 7 - 2YHUE\H ;X &KHQJ DQG <DQ 6XQ 3% FRPSDULVRQORI RDIOH % & DD/MLGR Q&
>6 @ * 6WUEDF 3HPDQG VLGH PDQDJHPHQW %HQHILWY DQG FKDOOHQJIHV ~ (



6HFWLRQ@QDPIVHFXULW\

)L 6HFWIRRQVKH FLWDWLRQ QHWZRUN

7KH DXWKRUV R WGELYDWHFXUR QY \VRIXSRIAHAR VN RWHPV.XR DQG !
>6 @ VXJJHVWHG JHQHUDWLRQ UHVFKHGXOLQJ PKHHVKIRGD\R H GG VQ\DX
>6 @ DQDO\]HVG\RXDRUE\LWV LQVNEKHNIFAD 8 B REKHLORZRULQJ JUHH
VWXGLHV FRQQ® FMMWVER WR B%JJOH ZLWK QR QRQOLQHDU SUREOHP
7KH VWXGLHV @XPR A 6%6JJHVW SUHYHQWLYH FRQWUWBR® URLHW KEFRE\
G\QDRDP VHFXULW\ DQG JHQHUD®JL R@ WIWEVFREHSDNUH® SHUIRUPDQFH\
GHFHQWRIBHPHSUHGLFWLYH FRQWURO

>6

>6

>6

>6

>6

>6

® ® ® ® ®

Q)

+ . XRDQG $ %RVH 3*$ JHQHUDWLRQ UHVFKHGXOLQJ PHWWR®WR, L@ FW
3RZHU 6\VW

$ 3LIDORWIDQH] &(VET X)XYHUW HD @ BJD 5%IOJREDO WUBRYYWQW LOWMBGER O WWR
XVLQJ DQ 20,% UHIHUHQFH WUDMHFWRU\ ~ ,((( 7UDQV 3RZHU 6\VW

/| &KHQ@DGD + 2NDPRWR 5 7DQDEH DQG $ 2QR 32SWLPDO RSWUDWILRIQ
FRQVWUDLQWYV ~ ,((( 7UDQV &LUFXLWYV 6\WW , )XQGDP 7KHRU\ $SSO

*DQ = 4X + &DL DQG : :DQJ 320HWKRNIRIMRUR LD QHQHRIMSMKMRHU LHHY I K H C
7UDQVP 'LVWULE

0O . ODKDUDQD DQG . 6 6ZDUXS 3*UDSK WKHRUHWLF DSSQRDFK (8HFSNWH
(QHUJ\ 6\VW

:DQJ 0 *ODWIGF/ :HKHQNHO 23&RPSDULVRQ RI FHQWUDOL]J]HG GLVWUL
VFKHPHY IRU HOHFWURPHFKDQLFVODROWH ISREBW MRQW HGDP SLQW LQ ODHFPW |



BHFWLRY &R QJIHVRDLRIPHPHQW )$&76 IRU VH

OXFK HIIRUW KDV EHHQ PDGH LQ WKH GLUHFWLRQ RI 23) GFBOF
EULHIO\ GLVFXVVHG LQ WKH VHFWLRQ

)L 6HFWIRRQVKH FLWDWLRQ QHWZRUN

,Q RUGHU WR V\WWHPL]H MXOF NQBWQRQYH RXPBYRXV OLWHUD)
>6 @6 @KH YDULHW\ Rl QHLJKERULQJ EXQFKHV UHSUHVH QK HLLII
HW >SBO@ SSOLHG WKH PHDQ ILHOG WKHRU\ IRU 23D WICDYERTMNL B3 \F R (
VWXGLHV VX& KHBWORGWHG KH X8 LARELF@DOIRPDWIKPG FRQYH[ UHOLI
IRU WKH 23))SUPBQMMQHVFX DQG @ HHEHQINHHID WEH G ZR MCKWWRKHHW IKQ
VROYLQVYFDIOWHIKR3) DQE BE2IH\ RI GLVWULEXWHG RSWLPL]DWLRQ
% @7KH ODUJH EOXH EXQFK RI S®SHIOWRFRQDERWHMEHW R ©6ERW K
SUREOHPYV



7KH FORVH UHVHDUFK GLUWE®RQRRD GORDHWWHORISEREIHIB 6 6KD
>6 @ XJIHVWHG FRRUGLQDWLRQ VFKHPH EHWZHHQ JHQHUDWLRQ

PDQDIJHBHQWWDG6RQGK6>®@ H[SORLWHG WKH 3DUWLFOH /D BB V2EN
FRQJHVWLRQ PDQDJHPHQW ODQ\ RI WKH UHODWHG SDSHUV DSE¢
SUREOHPV FRQVLGHULQJ OLQH RKH EQRO GR/J D D HK Y RDGMDIWHCHAP\E U
DSSURDFKHV WR FR@QWVWLWVYRRQVPD@ BIHPHHI XODWHG HOHFWULFLW\

$QRWKHU GLVWLQJXLVKDEOH FODVV RI VWXGLHV IRFXVHV RQ
GHYLF#HV7DUDQWR @WGBI® FYLEHG D PHWKRGRORJ\ Rl )$&76 GHYLF
6WGLHV6OL®HFRQVLGHU ORFDWLQJ )$&76 IRSWHERQPHWWR® @ IPDS@.D 6
FRQWURO KDV BBHH@ VWXGLHG LQ >

>6 @ 6 )UDQN , 6WHSRQDYLFH DQG 6 S5HEHQQDFN 32SWLPDQ\SBXHE HIDRLZQ LS
PHWKRGV ~ (QHUJ\ 6\WVWHPYV

>6

®

0 +XQHDXOW DQG ) ' *DOLDQD 3% 6XUYH\ 21 7KH 2SWLPDO 3RZHU )ORZ
>6

Q)

/ &KHUI + 6X]XNL DQG . .DWRX °20HDQ ILHOG WKHRUWIRW RSWLPDO SR

>6 @ ' 'HYDUDM DQG % <HJQ DE®MIRLHDYIRG:: REYWHWDED SRZHU IORZ IRU VHFEXUL
*HQHU 7UDQVP 'LVWULE

>6 @ 6 + /RZ *&RQYH[ UHOD[DWLRQ3RURSW L)RDE® BREXWYR@NRIFGG ,((( 7UDQV
6\VW

>6 @ ) &DSLWDQHVFX DQG / HKHQNHO HRIQW PHOWMR T LURK WHKEGYLQW OWIURIY
SUREOHPYVY ~ (OHFWU 3RZHU 6\VW 5HYV

>6 @ ' . ORO]DKQ HoXWYH\ R 'LVWULEXWHG 2SWLPL]DWLRQ DQG &RQWURO $(
7TUDQVDFWLRQV RQ 6PDUW *ULG

>6 @ 2 $0OVDo - %ULJKW 0 3UDLV DQG % BBD\RWMGNR S )AXIUPADIOH 8 RZHVYHIORIP H { A

>6 @ + < <DPLQD DQG 6 0 6KDKLGHKSRXU 3&RQJHVWLRQ PDQDJIHPHQ W (PORH
3RZHU 6\VW 5HYV

>6 @6 'XWWD DQG 6 3 6LQJK 32SWLPDO UHVFKHGXOLQJ RIRQHSHUDNWRUN
RSWLPL]DWLRQ ~ ,((( 7UDQV 3RZHU 6\VW

>6 @9%$ .XPDU 6 & 6ULYDVWDYD DQG 6 1 6LQJK 32&RQIJHVWLRQERLARDUBBK
VXUYH\ " (OHFWU 3RZHU 6\VW 5HYV

>6 @* 1 7DUDQWRALQWR DQG 0 9 ) 3HUHLUD 35HSUHVHQWDWLRQ RI )$&76
,((( 7UDQV 3RZHU 6\VW

>6 @1 $FKDU\D DQG 1 OLWKXODQDQWKDQ 3/RFDWLQJ VHULHV )®®TWHGHMDQ HIF
PDUNHWY =~ (OHFWU 3RZHU 6\WVW 5HV

>6 @0 6DKYDBDNDQL DQG . : $KBPOG@RUNHFWLYH $GMXVWPHQW RI )$&76 5H
$SSURDFK ~ ,((( 7UDQV 3RZHU 6\VW



BHFWLRDARPPLWPHQW

7KH ZLGH WBWD@HUWRIRQ WKH OHIW VLGH RI WKH FLWDWLRQ QHV
UHVHDUFK

)LJ 6HFWLRQ RI WKH FLWDWLRQ QHWZRUN



7KH JLDQW EURBQUMBEH WVIBQWY D ELEOLRJUDSKLFDO VXUYH\ R
BHFXBRWVWUDLQHG XQLW KFFFREGPH@NPQUQWKGLHG L@WEY ZRUWK KLJ
SURIHVVRU 0 6KDKLGHKSRXU ZKR KDV FRQW ULEXW § S W B QK QI
>6 @ VWXG\ RSW LFF&HG)QHLDIWZAIRDK V HE XEHOWN M FER@AW BDIL § DE@H U
VZLWFKLQD UDHF WRREW@HWIREO IRU SRZHU IORZ RSWLPL]DWLRQ DQC

>6 @ 1 3 3DGK\ 3*8QLW FEREOWRHOPMSKLFDO VIRIZYHHN 6\M({ 7UDQV
>6 @ < )X 0 6KDKLGHKSRXU DPRQGWVWWUDLBHEXUQWY FRPPLWPHQW ZLWK $& FR

>6 @ < )X 0 6KDKLGHKSRXU DQG = /L 3$& FRQWLRIQWE B DAFQAFSLDANDRHE BWD V H(G( F
3RZHU 6\VW

>6 @ - :DQJ 0O 6KDKLGHKSRXU DBR®GYWUDLLQHGFXQLW\FRPPLWPHQW ZLWK YRO
7UDQV 3RZHU 6\VW

>6 @ + <DPLQ $aIWHOVK DQG 0 6KDKLGEGRRYRXWIDLGHEXRIIWLPDO JHQHUDWLRQ
7UDQV 3RZHU 6\VW

>6 @ * 6FKQ\GHU DQG + *ODYLWVFK 36HFXULW\ (QKDQFHPHQW 8¥V Q3 RN @SB

>6 @ . : +HGPDQ 0 & 3JHPUYUUIMLOO ( % )LVKHU RBQWEBL]® WALURHOQREFSIRQHUDWL
DQG WUDQVPLVVLRQ WVHOWHFRLQUW\LWK(L 7UDQV 3RZHU 6\VW

>6 @ . : +HGPDQ 5 3 271HLOO ( % )LVKHU DOQ® &Z6WZFKHQJ 3Z2ISWK. FFIR@ WL
,((( 7UDQV 3RZHU 6\VW



7TKIFRUB&23)

7KH SUHYLRXV ILYH VHFWLRQV RXWOLQHG WKH PDLQ UHKHDU
FHQWHU RI WKH FLWDWLRQ QHWZRW®RN #&ZB)/DLQV WKH PRVW UHOF

)L 7KH FRUH WKH FLWDWLRQ QHWZRUN

W LV ZRUWK PHQWLR®DQH W K& DFSR@WQHEX XM LR®R SXEOLVKHG
6&23) SUREOHPV DQG FRUUHFWLYH FRQWURO $OPRVW DWXGR IRK
ORQWLFHOOL > @ DQG WKHUHIRUH DUH ORFDOKE UBYWHKH FHS
) &DSLWHWHMFXGHVFULEH WKH PDLQ FKDOOHQJHV WR 6&23) UHVH
IRUPXODWLRQV WKH DXWKRUV IRUPXODWWW RWKDNHWGE A YSHUIRRI SJADHPC
,Q >@ FRQWLQJHQF\ ILOWHQWQY M HERRDLZKHWY IFPS SHRHQWHG W
$Q LWHUDWLYH DSSURDFK IRU FRUUHFWLYH 6&23) XVLQJ FRQW
VXJIJHVWHG LQ > @



$ VHULHV RI VWXGLHV FROUHGMWLIP® G AP B AWAXYHWXDO > @ V.
RSWLPL]DWLRQ RI ERWK SUHYHQWLYH DQG FRUUHFWLYH 6KDS)
FRPELQHY HYROXWLRQDUSRIOQRUDMERBIY® QOWAKUHRUDO > @ SU
FRXSOLQJRRWRPL]DWLRQ DQG G\QDPLF VLPXODWLRQ 7KH VWXG\ !
DFWLRQV FRRUGLQDWLRQ WDNLQJ LQWR DFFRXQW YROWDJH VWD

BHYHUDO UHFHQW SDSHORRS)PBSIRDEWHEG FSOREHHGVIU Bl @ X HHGEF
FRQWURO LQWR 6&23)00RURNDODWLRQE TRRSRDBGRL FORFHBU FRQV
WKDW H[SORLWY QHWZRUN DV D QDWXUDO VROYHU RI SRZMMVIORFR
D JULG WR SHIDW FRDWRS®OPEPD LRGN DO WKE& $'EDMSIW\MGLEXWHG
VROYH 6&23) FRQVLGHULQJ WKH SULPDU\ IUHTXHQFAKHHYISR PHW
UHTXLUHVY QR FHQWUDO FRRUGLQDWLRH 6 &2 Y WIILEXOHFG DX DB R Q &
SRLQW H[LVWV DIWHU WKH GLVFRQQHFWLRQ RI D JH-QHRBEK®YRRD ®L
DO > @ DOVR HODERUDWHG RQ D GLVWULEXWHG DSSURDEX VR X
DJHQW FRQWH[W ZKHUH WKH GLVWULEXWHG RSWLPL]DWLRQVBRP
RSHUDWLRQ 7KH QRYHO DSSURDFK GRHV QRW UHTXLUH YKOWUDW
VHWWLQJV

7KH ZRUNFWHR® QR WKH PHQWLRQHG VWXGLHV RI ) &DSLWDQF
DOVR ORFDWHG LQ WKH FHQWHU RI WKH QHWZRUN 7KHP'VKHIXDQJ
DQG ; $ 6XQ > @ SURSRVHGWX®HR URJHEX\CLYW LRZPR IRWKDW DOOR.
RI SRRWWLQJHQF\ DFWLRQV DQG WKK DPRUYQMQ RH WY :DIDH \AF K@i & XVOXLA
RI SULPDU\ IUHTXHQF\ UHVSRQVH LQ SUHYHQWLYH H&H3)DWR UAD
FRHIILFLHQWY FRXOG OHDG WR FRVWS$VPRQQI1\Q JTHIG \VSID X WILW\L R
SUHYHERWLUIHHFWLYH 6&23) ZDV VXJIJHVWHG LQ > @ 7KH LGHD |
FROQWLQJHQFLHV LOWVWHRFWIZRG/HY B URIGHQW LY MRKQMWRIRRIOU M AWD 1 M
7KH VLPXODWLRQV VKRZHG WKDW WKH BXRGRWH & RRHIWMKLR® \F ZQ
FRPSXWDW LR&DWRS HWENX ERH@HFWLYH &P22)L\WRIRUWWULEXWHG HQI
* +XJ > @ VXJIHRWMBFW PXKHOWBWLPL]DWLRQ RI FRUUHFWLYH FR
RYHUDO® MANVERREDELOLW)\

> @$%$ ORQWLFHOOL 0 9 ) 3HUHLUDFRQEWUDUQRG LRSOML b B RXRVYI NDIJ HIDRFA E R\
UHVFKHGKOIZ@DQV 3RZHU 6\VW

> @) &DSLWDQHVFRWWHDW FSIVOWHRIHY DQW\IXWIVYWWOULIMHEGVRISWYABRUIRZ}
6\VWHPV 5HVHDUFK

> @) &DSLWDQHVFX 0 *ODYLF ' (UQVW DQG / :HKHQNHO Y& R® WRONDUD L |
RSWLPDO SRZHU IORZ ~ ,((( 7UDQV 3RZHU 6\VW

>@ ) &DSLWDQHVFX DQG / :HKHQNHO 3$ QHZ LWHBRQVWH DISGHE® RV WRDWY KIR
,((( 7UDQV 3RZHU 6\VW

>@< ;X = < 'RQJ 5 =KDQJ . 3 :RQJ DQG OFRWWUH FARY D 6K \ISWIHEX HFRW S X W
VWUDWHI\ ~ ,((( 7UDQV 3RZHU 6\VW

> @) &DSLWDQHVFX 7 9DQ &XWVHP DQG / :HKHQNHO 32&RXSOYRQNREMHHFM L
FRQWURO Rl YROWDJH LQVWDELOLW\ " ,((( 7UDQV 3RZHU 6\VW

>@ 1 O0D]]L % =KDQJ DQG ' 6 .LUVFKHQ 3$Q 2QOLQH 2SWLPILAHNWLR @ UDIY\RR
IHWZRUNV ~ ,((( 7UDQV 3RZHU 6\VW



\

\

\

@0 9HOD\ 0 9LQ\DOV < %HVDQJHU DQG 1 5HWLHGHRSWE®ODOGIFKIHIL EG R/Z
IUHTXHQF\ FRQWURO ~ ,QW - (OHFWU 3RZHU (QHUJ\ 6\VW

@ - ORKDPPDGL * +XJ DQEDV¥H®GLWMIYPHQBRXWHG VHEXULW\ FRQVWUDLQHG RS

@ 7 3KDQ BQGXQ 30LQLPDO ,PSDFW &R UU HARNLIWMUPAWY HREQ ¥ SMQL FEBIG X3 RAM\
5HIXODUL]DWLRQ ~ ,((( 7UDQV 3RZHU 6\VW

@< 'YRUNLQ 3 +HQQHDX[ ' 6 .LUVFKHQ DQG + 3DQG]LF 6R2BXamRQ VMVQU DAY
2SWLPDO 3RZHU )ORZ “~ ,((( 6\VW

@< :X + <DQJ 5 =KDQJ = < 'RQJ 0 /DL DQG . 3 :RQJ RY BSRIGWIRQIHLFM L
VHFXEHR@YXWUDLQHG RSWLPDO SRZHU |GRZWFRERHS/XWDWLRQ ~ (OHFWU 3RZHU
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