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1RQXQLRQ RI WLELDO IUDFWXUHV LV D FKDOOHQJLQJ SUREOHP WKDW RIWHQ QHFHVVLWDWHV
WKH XVH RI ERQH JUDIWV1 &DQFHOORXV/ RUWLFRFDQFHOORXV/ YDVFXODUL]HG/ DQG
QRQYDVFXODUL]HG SHGLFOHG DQG IUHH JUDIWV DQG IODSV KDYH EHHQ GHVFULEHG1
&DGDYHULF DOORJUDIWV KDYH PDGH LW SRVVLEOH WR EULGJH ERQ\ GHIHFWV DQG WR
VDOYDJH H[WUHPLWLHV LQ SDWLHQWV LQ ZKRP WXPRUV KDYH EHHQ UHVHFWHG/ EXW WKH
IUDFWXUH UDWH LV KLJK +48 WR 78 SHUFHQW,/ DQG WKH JUDIW LV SURQH WR QRQXQLRQ
EHFDXVH RI DQWLJHQLFLW\/ UHVRUSWLRQ/ DQG LPSDLUHG KHDOLQJ1 $OORJUDIW
H[FKDQJH/ IUDFWXUH UHGXFWLRQ DQG FORVHG IÕ[DWLRQ/ DPSXWDWLRQ/ DQG
YDVFXODUL]HG ERQH JUDIWV KDYH EHHQ DOVR XVHG IRU WKH WUHDWPHQW RI DOORJUDIW
IUDFWXUHV1
,Q WKLV UHSRUW/ ZH GHVFULEH WKH VXFFHVVIXO XVH RI DQ LQWHUSRVLWLRQDO
YDVFXODUL]HG IÕEXODU JUDIW IRU WKH WUHDWPHQW RI WLELDO IUDFWXUH QRQXQLRQ DIWHU D
IDLOHG DOORJUDIW LQ D SDWLHQW ZLWK D KLVWRU\ RI RVWHRVDUFRPD RI WKH OHIW WLELD1

.H\ ZRUGV= IÕEXODU IODS 2 JUDIW/ DOORJUDIW QRQXQLRQ DQG IUDFWXUH1

7LELD DOORJUDIW NÕUÕ÷Õ VRQXFX JHOLúHQ QRQ0XQLRQ +ND\QDPDPD,
WHGDYLVLQGH LQWHUSR]LV\RQHO SHGLN�OO� ILEXOD IOHELQLQ KHU LNL NÕUÕN
XFX LoHULVLQH \HUOHúWLULOHUHN NXOODQÕOPDVÕ

7LELD NÕUÕNODUÕ VRQUDVÕ JHOLúHQ QRQXQLRQ +NÕUÕN ND\QDPDPDVÕ, |QHPOL ELU
SUREOHP ROXS VÕNOÕNOD NHPLN JUHIWOHULQLQ NXOODQÕOPDVÕQÕ JHUHNWLULU1 %X DPDoOD
YDVN�ODUL]H +SHGLN�OO� \DGD IUHH IODS RODUDN, YH YDVN�ODUL]H ROPD\DQ
NDQVHO|]/ NRUWLNRNDQVHO|] NHPLN JUHIWOHUL WDPÕPODQPÕúWÕU1 7�P|U QHGHQL\OH
UH]HNVL\RQ \DSÕODQ KDVWDDDODUÕQ HNVWUHPLWHOHULQL NXUWDUPDN YH ROXúDQ NHPLN
GHIHNWOHULQL NDGDYUD DOORJUHIWOHUL\OH UHNRQVWU�NWH HWPHN P�PN�QG�U1 $QFDN
EX GXUXPGD IUDNW�U RUDQÕ ( 48 0 78 JLEL \�NVHN ROXS> D\UÕFD EX DOORJUHIW
DQWLMHQLWHVL/ UH]RUSVL\RQX YH \HWHUVL] L\LOHúPHVL JLEL QHGHQOHUOH ND\QDPDQÕQ
ROXúPDPDVÕQD GD H÷LOLPOLGLU1
$OORJUHIW NÕUÕNODUÕQÕ WHGDYLVLQGH> DOORJUHIW GH÷LúLPL/ NÕUÕN UHG�NVL\RQX/ NDSDOÕ
ILNVDV\RQ/ DPSXWDV\RQ YH YDVN�ODUL]H NHPLN JUHIWOHUL NXOODQÕOPÕúWÕU1
%X ELOGLULGH/ VRO WLELDVÕQGD RVWHRVDUNRP QHGHQL\OH NDGDYUD DOORJJUHIWL
X\JXODPDVÕ VRQUDVÕ WUDYPD\D VHNRQGHU JHOLúHQ WLELDO DOORJUHIW IUDNW�U� YH
QRQ0XQLRQ WHGDYLVLQGH LQWHUSR]LV\RQHO YDVN�ODUL]H ILEXODU JUHIW NXOODQÕPÕQÕQ
EDúDUÕOÕ ROGX÷X VXQXOPXúWXU1

$QDKWDU NHOLPHOHU= IÕEXODU IODS 2 JUDIW/ DOORJUDIW QRQXQLRQ DQG IUDFWXUH
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5HFRQVWUXFWLRQ RI VNHOHWDO GHIHFWV LQ ORQJ ERQHV
DIWHU FDQFHU UHVHFWLRQ LV D GLIIÕFXOW DQG
FKDOOHQJLQJ WDVN1O09 6LQFH WKH 4<:3V/ DOORJUDIW
ERQH WUDQVSODQWDWLRQ KDV EHFRPH DQ HVWDEOLVKHG
WHFKQLTXH1 :0< *UDIW KHDOLQJ LV GXH WR WKH FDOOXV
IRUPDWLRQ GHULYHG IURP D KRVW ERQH DQG WKH
SHULRVWHXP1 5HPRGHOLQJ DW WKH DOORJUDIW LV YHU\
VORZ/ DQG ZKLOH WKH GHHS SRUWLRQV RI WKH JUDIW
UHWDLQ LWV DUFKLWHFWXUH/ VRIW WLVVXHV RI WKH KRVW
VXUURXQGLQJ WKH DOORJUDIW EHFRPH DWWDFKHG E\
GHSRVLWLRQ RI D WKLQ VHDP RI QHZ ERQH RQ WKH
VXUIDFH RI WKH JUDIW1 :048 $OORJUDIW IUDFWXUH LV
FRPPRQ/ DQG RFFXUV LQ 48 WR 78 SHUFHQW RI
FDVHV ZLWKLQ DQ DYHUDJH RI 5 \HDUV IURP WKH
WLPH RI LPSODQWDWLRQ1 8/;043 )UDFWXUHV JHQHUDOO\
RFFXU ÕQ FDVHV RI WXPRU1 0DUJLQDO ZLGH UHVHFWLRQ
RI ERQH DQG VRIW WLVVXH/ LUUDGLDWLRQ/ DQG
FKHPRWKHUDS\ FRQWULEXWH WR WKLV KLJK LQFLGHQFH
RI IUDFWXUHV1 7KHVH IUDFWXUHV DUH SURQH WR
QRQXQLRQ EHFDXVH RI WKH LPSDLUHG KHDOLQJ
SRWHQWLDO RI WKH DOORJUDIW1 2QH VWUDWHJ\ WR
LPSURYH KHDOLQJ LV WR EULG H WKH IUDFWXUH ZLWK
YDVFXODUL]HG DXWRORJRXV ERQH FRPELQHG ZLWK
ULJLG IÕ[DWLRQ1 ;04: ,Q WKLV FDVH J UHSRUW/ ZH
GHVFULEH WKH VXFFHVVIXO XVH RI DQ LQWHUSRVLWLRQDO
YDVFXODUL]HG IÕEXODU JUDIW IRU WKH WUHDWPHQW RI
WLELDO IUDFWXUH QRQXQLRQ WKURXJK DOORJUDIW1
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$ 770 \HDU0ROG ZRPDQ VXVWDLQHG D WUDXPDWLF
RSHQ OHIW WLELDO IUDFWXUH 518 \HDUV IROORZLQJ
WUHDWPHQW IRU RVWHRVDUFRPD E\ VHJPHQWDO
UHVHFWLRQ DQG LPPHGLDWH UHFRQVWUXFWLRQ ZLWK D
FDGDYHULF WLELDO DOORJUDIW +)LJXUH14 ,1 7KH IUDFWXUH
LQYROYHG WKH DOORJUDIW DQG ZDV WUHDWHG E\
LQWHUQDO IÕ[DWLRQ DQG D QRQ0ZHLJKW0EHDULQJ FDVW
LQ DQ RWKHU FHQWHU1 $IWHU 9 PRQWKV/ SHUVLVWHQW
QRQXQLRQ ZDV VWLOO SUHVHQW +)LJXUH15,1 ,W ZDV
HOHFWHG WR UHRSHUDWH DQG DPHQG WR VDOYDJH WKH
H[WUHPLW\1 7KH IUDFWXUH ZDV H[SRVHG/ DQG WKH
UHYLRXVO\ SODFHG KDUGZDUH DQG ORRVH IUDJPHQWV
RI ERQH ZHUH UHPRYHG1 7KHUH ZDV QR HYLGHQFH
RI ÕQIHFWÕRQ RU WXPRU UHFXUUHQFH1 $ IÕEURXV
UHDFWLYH FDSVXOH ZDV SUHVHQW DURXQG WKH
DOORJUDIW ZLWK HYLGHQFH RI UHYDVFXODUL]DWLRQ RQO\
DW WKH KRVW0JUDIW MXQFWLRQ1 7KH GLVWDO PHGXOODU\
FDQDO RI WKH DOORJUDIW ZDV UHDPHG WR
DSUR[LPDWHO\ 43 PP/ DQG DQ LSVLODWHUDO
SUR[LPDOO\ EDVHG IÕEXODU JUDIW RI DERXW : FP LQ
OHQJWK ZDV PRELOL]HG DQG LQVHUWHG LQWR WKH
PHGXOODU\ FDQDO ZLWK RYHUODSV RI DSSUR[LPDWHO\
43 PP LQ WKH KRVW WLELD DQG 53 PP LQ WKH

DOORJUDIW +)LJXUH1 6,1 ,OLDF FUHVW FDQFHOORXV ERQH
JUDIW ZDV KDUYHVWHG DQG SDFNHG DURXQG WKH
ILEXOD DQG DW WKH GLVWDO DQG SUR[LPDO MXQFWLRQV1
'XULQ WKH SRVWRSHUDWLYH SHULRG/ WKH SDWLHQW ZDV
NHSW LQ D QRQ0ZHLJKW0EHDULQJ FDVW IRU ; ZHHNV
DIWHU ZKLFK D VKRUW ORZHU0H[WUHPLW\ FDVW ZDV
XVHG1 )ROORZLQJ VXIIÕFLHQW ERQH KHDOLQJ DW 9
0RQWKV/ WKH FDVW ZDV UHPRYHG/ DQG WKH SDWLHQW
ZDV DOORZHG SURJUHVVLYHO\ ZHLJKW0EHDULQJ
+)LJXUH1 7D/E, PR */ )ROORZ XS KDV FRQWLQXHG IRU
5; PRQWKV1

)LJXUH 41 7UDXPDWLF RSHQ OHIW WLELDO IUDFWXUH LQ D 77 \HDUV
ROG ZRPDQ 518 \HDUV DIWHU WUHDWPHQW RI RVWHRVDUFRPD E\
VHJPHQWDO UHVHFWLRQ DQG LPPHGLDWH UHFRQVWUXFWLRQ ZLWK D
FDGDYHULF WLELDO RI DOORJUDIW LV UHVHQW VL[ PRQWKV DIWHU LQLWLDO
GHEULGPHQW DQG LQWHUQDO IÕ[DWLRQ1

)LJXUH 51 7KH QRQ0XQÕRQ VLWH DW WKH WLPH RI VHFRQGDU\
GHEULGPHQW/ DQG SHGLFOHG YDVFXODUL]HG IÕEXODU JUDIW WUDQVIHU1
%RQH VHTXHVWUDWLRQ FDQ EH VHHQ1



8VH RI DQ LQOD\0LQWHUSRVLWLRQDO SHGLFOHG ILEXODU JUDIW IRU WKH WUHDWPHQW RI QRQ0XQLRQ RI DOORJUDIW IUDFWXUH RI WKH WLELD
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6LQFH WKH 4<:3V/ DOORJUDIWV KDYH DLQHG LQFUHDVLQJ
FUHGHQFH DV UHSODFHPHQWV IRU ODUJH VNHOHWDO /
VHJPHQWV DQG DV D PHDQV RI UHVWRULQJ DQDWRP\
DQG IXUÕFWLRQV1 <046 $OORJUDIWV KDYH VHYHUDO
DGYDQWDJHV RYHU DXWRJUDIWV/ LQFOXGLQJ WKDW WKH\
DUH HDV\ WR REWDLQ DQG VWRUH IRU D ORQJ WLPH/
WKH\ FDQ EH FXW WR WKH UHTXLUHG VL]H WR IÕW WKH
GHIHFW/ DQG WKH\ FDQ UHVWRUH DUWLFXODU VXUIDFHV
DQG UHVHFWHG MRLQWV1 7KH\ DUH/ KRZHYHU DQWLJHQLF
DQG KDYH EHHQ DVVRFLDWHG ZLWK D KLJK UDWH RI
FRPSOLFDWLRQV/ HVSHFLDOO\ IUDFWXUH DQG LQIHFWLRQ1
O/:/</44049 &RPSDUHG ZLWK D FRQYHQWLRQDO IUDFWXUH/
KHDOLQJ EHWZHHQ DQ DOORJUDIW DQG KRVW ERQH
SURFHHGV DW D VORZHU UDWH DQG UHPRGHOLQJ LV
LQFRPSOHWH1 7KH GLDSK\VHDO RVWHRV\QWKHVLV
UHTXLUHV DQ DYHUDJH RI < PRQWKV IRU KHDOLQJ/
UHJDUGOHVV RI WKH WHFKQLTXH RI IÕ[DWLRQ1 O/:/</44047

1R IDFWRU FRXOG EH WLPH LQGHQWLIÕHG WKDW
FRQVLVWHQWO\ LQIOXHQFHG RU DOORZHG SUHGLFWLRQ
DERXW WKH WLPH QHHGHG IRU WKH GLDSK\VHDO ÕGH
MXQFWLRQV WR KHDO1

%HFDXVH WKH DOORJUDIW LV YHU\ VHQVLWLYH WR VWUHVV/
IUDFWXUHV PD\ RFFXU ZLWK PLQLPDO WUDXPD/ DQG
PRVW RI WKH IUDFWXUH OLQHV LQYROYH RQH RU WZR RI
WKH VFUHZ KROHV RU D GHIHFW LQ>WKH DOORJUDIW1 O704:

,Q RXU FDVH/ WKH IUDFWXUH ZDV ORFDWHG WKURXJK
RQH VFUHZ KROH DQG IDLOHG WR KHDO DIWHU WKH LQLWLDO
WUHDWPHQW1

7KH EHVW PDQDJHPHQW RI DOORJUDIW IUDFWXUH LV QRW
FOHDU1 0DQDJHPHQW GHSHQGV RQ WKH FRQGLWLRQ

DQG IXQFWLRQDO VWDWXV RI WKH DOORJUDIW/ WKH
ORFDWLRQ RI WKH IUDFWXUH/ WKH VWDWXV RI WKH
XQGHUO\LQJ GLVHDVH/ DQG WKH ZLVKHV RI WKH
SDWLHQW1 7KHVH IDFWRUV LQIOXHQFH ZKHWKHU FORVHG
WUHDWPHQW/ UHSHDWHG LQWHUQDO IÕ[DWLRQ DQG
LPSODQWDWLRQ RI DXWRJHQRXV ERQH/ DUWKURGHVLV/
DUWKURSODVW\/ RU UHSODFHPHQW RI WKH DOORJUDIW
VKRXOG EH UHFRPPHQGHG1 +RZHYHU/ ZKHQ
IUDFWXUHV RFFXU WKURXJK WKH VKDIW RI WKH
DOORJUDIW/ WKH DOORJUDIW LV RIWHQ PXVW EH UHSODFHG
EHFDXVH RI WKH OLPLWHG LQWULQVLF KHDOLQJ SRWHQWLDO
DQG WKH SRRU TXDOLW\ RI DOORJUDIW1 :/</4O048 7LELDO
QRQXQLRQ LV D FRPSOLFDWLRQ RI DOORJUDIW
LPSODQWDWLRQ DQG IUDFWXUH1 ,W LV GHIÕQHG DV D
FRQGLWLRQ LQ ZKLFK WKH IUDFWXUHG IUDJPHQWV GR
QRW KHDO LQ 9 PRQWKV ZLWKRXW DGGLWLRQDO
LQWHUYHQWLRQ E\ WKH VXUJHRQ1 O09 2QFH D VXUJHRQ

)LJXUH 61 $ SUR[LPD44\ EDVHG IÕEXODU JUDIW LV XVHG WR
EULGJH WKH ERQ\ GHIHFW DIWHU UHPRYDO RI SDUW RI WKH
DOORJUDIW1 7KH ILEXODLV LQVHUWHG LQWR WKH PHGXOODU\ FDQDO ZLWK
DQ RYHUODS RI DSSUR[LPDWHO\ 43 PP LQ WKH KRVW WLELD DQG 53
PP LQ WKH DOORJUDIW1

)LJXUH 71 3RVWRSHUDWLYH UDGLRJUDP VKRZLQJ ERQH
KHDOLQJ VL[ +D, DQG WZHQW\0HLJKWK +E, PRQWKV DIWHU IODS
WUDQVIHU1
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KDV GLDJQRVHG D QRQXQLRQ/ SUHGLVSRVLQJ IDFWRUV
RI WKH QRQXQLRQ PXVW EH LGHQWLIÕHG DQG/ LI
SRVVLEOH/ HOLPLQDWHG1 2SWLPXP WUHDWPHQW
LQFOXGHV ULJLG IL[DWLRQ LQ D VDWLVIDFWRU\ SRVLWLRQ/
ERQH0WR0ERQH FRQWDFW/ DQG D ZHOO0YDVFXODUL]HG
VRIW WLVVXH HQYHORSH1 O08 $FKLHYLQJ DV PDQ\ RI
WKHVH JRDOV DV SRVVLEOH/ ZKLOH DYRLGLQJ IDFWRUV
WKDW SUHGLVSRVH WR QRQXQLRQ/ DOORZV WKH JUHDWHVW
FKDQFH RI VXFFHVVIXO KHDOLQJ1O09 'HOD\ LQ
UHYDVFXODUL]DWLRQ LV RQH RI WKH SUHGLVSRVLQJ
FDXVHV RI IUDFWXUH DQG QRQXQLRQ/O6048 DQG LI WKH
ILUVW RSHQ UHGXFWLRQ DQG LQWHUQDO IÕ[DWLRQ ZLWK
DXWRJHQRXV JUDIW IDLOV/ LW LV UHDVRQDEOH WR XVH
YDVFXODUL]HG ERQH1O3/4604: ,Q RXU FDVH/ ZH
SUHIHUUHG WR NHHS WKH DOORJUDIW UHPQDQWV DIWHU
H[SORUDWLRQ DQG GHEULGHPHQW RI ERQH GHEULV DQG
WR EULGJH WKH JDS ZLWK WKH YDVFXODUL]HG
LSVLODWHUDO IÕEXODU JUDIW1 :H HOHFWHG WR LQVHUW ERWK
HQGV RI WKH JUDIW LQVLGH WKH DOOR UDIW UHPQDQWV
IROORZLQJ HQODUJHPHQW RI WKH PHGXOODU GLDPHWHU/
LQ RUGHU WR DFKLHYH PRUH ERQH WR ERQH FRQWDFW1
%HFDXVH WHFKQLFDO DVSHFWV RI LQWHUQDO IÕ[DWLRQ
SOD\ D YHU\ LPSRUWDQW UROH LQ DOORJUDIW RSHUDWLRQ/
O/43/46048 ZH SDFNHG LOLDF FDQFHOORXV ERQH DURXQG
WKH MXQFWLRQ DQG JUDIW WR SURPRWH KHDOLQJ1
$OWKRXJK ZH SHUIRUPHG WKLV RSHUDWLRQ LQ RQO\
RQH FDVH/ LW VKRZV WKDW WKH YDVFXODUL]HG IÕEXODU
LQOD JUDIW FDQ VXFFHVVIXOO\ EH XVHG WR FRUUHFW WKH
WLELDO QRQXQLRQ WKURXJK DOORJUDIW IUDFWXUH1

5()(5(1&(6

41 :DUG/ :1 *1/ *ROGQHU/ 51 '1/ DQG 1XQOH\/ -1 $1 5HFRQVWUXFWLRQ RI WLELDO
ERQH GHIHFWV LQ WLELDO QRQXQLRQ1 0LFURVXUJHU\ 4 O= 96/ 4<<31

51 6KDSLUR/ 01 61/ (QGUL]]L/ '1 31/ &DQQRQ/ 51 01/ DQG 'LFN/ +1 01 7UHDWPHQW
DI WLELDO GHIHFWV DQG QRQXQLRQ XVLQJ LSVLODWHUDO YDVFXODUL]HG ILEXODU
WUDQVSRVLWLRQ1 &OLQ1 2UWKRS1 5<9= 53:/ 4<<61

61 $40=DKUDQL/ 61/ +DUGLQJ/ 01 *1/ .UHPOL/ 01 HW DO1 )UHH ILEXODU JUDIW VWLOO KDV
D SODFH LQ WKH WUHDWPHQW RI ERQH GHIHFWV1 ,QMXU\ 57= 884/ 4<<61

71 <DMLPD/ +1/ 7DPDL/ 61/ 0L]XPRWR/ 61/ ,QDGD/ ,1 9DVFXODUL]HG ILEXODU JUDIWV LQ
WKH WUHDWPHQW RI RVWHRP\HOLWLV DQG LQIHFWHG QRQXQLRQ1 &OLQ1 2WKRS1 5<6=
589/ 4<<61

81 0DOL]RV/ .1 11/ %HULV/ $1 (1/ ;HQDNLV/ 71 $1 HW DO1 )UHH YDVFXODUL]HG IÕEXODU
JUDIW= $ YHUVDWLOH JUDIW1 IRU UHFRQVWUXFWLRQ RI ODUJH VNHOHWDO GHIHFWV DQG
UHYDVFXODUL]DWLRQ RI QHFURWLF ERQH1 0LFURVXUJHU\ 461 4;5/ 4<<51

91 7D\ORU/ *1 ,1 7KH FXUUHQW VWDWXV RI IUHH YDVFXODUL]HG ERQH JUDIWV1 &OLQ1
3ODVW1 6XUJ1 43= 4;8/ 4<;61

:1 (QQHNLQJ/ :1 )1/ DQG 0LQGHOO/ (1 51 2EVHUYDWLRQV RQ PDVVLYH UHWULHYHG
KXPDQ DOORJUDIW1 -1 %RQH -RLQW 6XUJ1 :60$= 4456/ 4<<41

;1 /RUG/ )1/ *HEKDUW/ 01 &1/ 7RPIRUG/ :1 :% 0DQNLQ/ +1 -1 ,QIHFWLRQ LQ ERQH
DOORJUDIW1 -1 %RQH -RLQW 6XUJ1 :30$= 69</ 4<;;1

<1 0QD\PQHK/ :1/ DQG 0DOLQLQ/ 71 0DVVLYH DOORJUDIW LQ VXUJHU\ RI ERQH
WXPRUV1 2UWKRS1 &OLQ1 1RUWK $P1 53= 788/ 4<<41

431 *ULIIÕWKV/ +1-1/ $QGHUVRQ/ -1 51/ 7KRPSVRQ/ 51 &1/ $PXGVRQ/ 31/ DQG 'HWOLH/
71 5DGLRJUDSKLF HYDOXDWLRQ RI WKH FRPSOLFDWLRQV RI ORQJ ERQH DOORJUDIW1
6NHOHWDO 5DGLRO1 57= 5;6/ 4<<81

441 %ULHQ/ (1 :1/ 7HUHN/ 51 01/ +HDOH\/ -1 +1/ /DQH/ -1 01 $OORJUDIW
UHFRQVWUXFWLRQ DIWHU SUR[LPDO WLELDO UHVHFWLRQ IRU ERQH WXPRUV1 &OLQ1
2UWKRS1 656= 449/ 4<<91

451 6WHYHQVRQ/ 61/ 6KDIIHU/ -1 :1/ *ROGEHUJ/ 91 01 7KH KXPRUDO UHVSRQVH WR
YDVFXODU DQG QRQYDVFXODU DOORJUDIW RI ERQH1 &OLQ1 2UWKRS1 656= ;9/ 4<<91

461 6WHYHQVRQ/ 61/ /L/ ;1 41/ DQG 0DUWLQ/ %1 7KH IDWH RI FDQFHOORXV DQG * FRUWLFDO
ERQH DIWHU WUDQVSODQWDWLRQ RI IUHVK DQG IUR]HQ WLVVXH0DQWLJHQ0PDWFKHG DQG
PLVPDWFKHG RVWHRFKRQGUDO DOORJUDIWV LQ GRJV1 -1 %RQH -RLQW 6XUJ1 :60$=
4477/ 4<<4 1

471 %HUU\/ %1 +1/ /RUG/ )1/ *HEKDUGW/ 01 &1/ 0DQNLQ/ +1 -1 )UDFWXUHV RI
DOORJUDIWV1 -1 %RQH -RLQW 6XUJ1:50$= ;58/ 4<<31

481 7KRPSVRQ/ 51 &1/ 3LFNYDQFH/ (1 $1/ *DUU\/ '1 )UDFWXUHV LQ ODUJH0VHJPHQW
DOORJUDIWV1-1 %RQH -RLQW 6XUJ1 :80$= 4996/ 4<<61

491 7RPIRUG/ :1 :1/ 7KRQJSKDVXN/ -1/ 0DQNLQ/ +1/ )HUUDUR/ 01 -1 )UR]HQ
PXVFXORVNHOHWDO DOORJUDIWV1 -1 %RQH -RLQW 6XUJ1 :50$= 446:/ 4<<31

4:1 0LQDPL/ $1/ .XWVXPL/ .1/ 7DNHGD/ 11/ .DQHGD/ .1 9DVFXODUL]HG ILEXODU JUDIW
IRU ERQH UHFRQVWUXFWLRQ RI WKH H[WUHPLWLHV DIWHU WXPRU UHVHFWLRQ LQ OLPE0
VDYLQJ SURFHGXUHV1 0LFURVXUJHU\ 49=89/ 4<<81


