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PHDVXUHPHQW > @ %RWK WKH ORDGFREQIDG PQIBG LROFH RSRIRIDWH Q JDSRL QW D
LQVWDOOHG XQGHUZDWHU ZKLFK IDFH UMD SWHRE O/MPD R/IHMJ DIK DEKW \UXIT&HUKH P
VHYHUH ZDYH FRQGLWLRQV DQG OHDGVWRNB K VWKDMBK; DQG FRQWURO G\QDPLF\

$Q DOWHUQDWLYH PHWKRG LV WR PRRHVERIYW RHDRWHKRUQY $Q6GMWUR WD GG L
SRVLWLRQ 7KH PRQLWRULQJ LV EDVHG FR@DWRQHENQOALSBU RIVA DIRDIGRAV VL F
VIVWHPV VXFK DV WKH 'LIIHUHQWLDO H OREPIRR BIRYL WRBRHRQJ 6 QAMMHWPS UH W W
'*36 DQG LW FDQ DFKLHYH WKH XSGDWHUXBWNUROO &) QWRHFW XVUVWW W™D QGSFD
FHQWHU ZLWK UHVSHFW WR UHIHUHQFHW SR WML WRV>Z@WKIORZ FRVW RI FRPSX\
'XH WR WKH DERYH UHDVRQV DQGZIWK
'7 WKLV SDSHU SUHVHQWV D QHZ 3057 -
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LQWHQWLRQ LV QRW WR HVWLPDWH WWHVE\QDRLFHOBDGL ®Y DL @PDED W KH fw K
PRRULQJ OLQH $ PRUH VRSKLVWLFDWHGVWDWMHPDlG\DQW'[WlHUHGJWBLWLE@\@IY

WKH LQWHUQDO VWUHVV DQG WR SUHSERBE W WKH (MDMLRIXWLRBIHod€ RUGHUS W
LPSURYH WKH PDLQWHQDQFH DQG UHSDLU VWUDWHJ\ 7KHUHIRUH '7 DV D

GLILWDO UHSUHVHQWDWLRQ RI UHDO VISWERFHG XV EAUNWREPHREQLWRU WKLY

FULWLFDO DVVHW DQG WR SUHGLFW WKH |XWWKHVSEEEHUWPDREH VHPL VXEPEUYV
,Q GHYHORSLQJ WKH '7 PRGHO WX&UMHR OO LRDABROULMWERXW LQ 4%OD§GH

DSSURDFKHV 'DWD 'ULYHQ ORGHO "0 G RQIGF WK\Y LD JORIGHOD QG 7KLV v%;xc

X Offset (m)

d

=Ua)0} ese

30 ODFKLQH OHDUQLQJ 0/ WHFKORITEBBGRVHQBPHEBAH@WZHU WKH E
QRZDGD\V WR SHUIRUP '7 VXFK DV .HUQHOPHUHWMR G Y@ ®BHMWKWFIDIG SHUERC
1IHXUDO 1HWZRUN > @ /RQJ 6KRUW 7H$PURBREDPLFE7ORP ALY H[FOXGHG DY H

BULQFLSOH &RPSRQHQW $QDO\VLV 3&$% > @ H\ ODUJH 9
DPRXQW RI GDWD VHW LQWR .HUQHO UHJXO | /TXDUH g
DOJRULWKPV .0 "0 LQ > @ FDQ DFFXUDWHO\ H T
UHODWLRQVKLS EHWZHHQ WKH LQSXW DQG RXW < WKH ODUgGHV
OHDQ $EVROXWH (UURU 08%( “ N1 D[LDO B
PRRULQJ OLQH EULGOH GHILQHG E\ WKH DYHLU U e 3LVWDQFH 3
EHWZHHQ WKH SUHGLFWLRQ DQG DFWXDO YD/ -' U WKH E
SHUIRUPDQFH RI "0 GHWHULRUDWHYV LI WKH UHI / RQ LV RXW §
RI WKH UDQJH RI WKH WUDLQLQJ GDWD VHW > PHWU\ RU %
RWKHU VWUXFWXUDO G\QDPLF EHKDYLRXU YDU 2Q0 WKH &
RWKHU KDQG LW LV ZRUWK QRWLQJ WKDW GHY G RQ 30 ¢t
FDQ SURYLGH VWUXFWXUDO G\QDPLF LQWHUSU N WKHUH LV QR
SUREOHP RI JHQHUDWLQJ WKH VLPXODWLRCam ol | HQW 3
HQYLURQPHQWDO ORDGLQJ VFHQDULRV ZKHQ l ' /lj ‘0 2
DSSURDFK o z

2QH RI WKH PHWKRGV WR EXLOG '7 EDVHG RQ Q

J)LOWHU ZKLFK LV D UHFXUVLYH RQOLQH *BOJRYMEKR 3/2@7, 7*K:H1 WeoH R U 5ED,Q
EH HIWHQGHG IRU XQNQRZQ LQSXW HVWLPDWLRQ ZKLFK @Y NQRZQ DV
$XJPHQWHG .DOPDQ )LOWHU $.) DQG LW KDV EHHQ DGRSWHG IRU

ORDG HVWLPDWLRQ IRU RQVKRUH ZLQG WXUELQHV DQG WKH HIIHFWLYH ZLQ
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FROWLQXRXV WLPH VWDWH VSDFH PRGA®S( vL¥ MNRZRS He EIVHE RO Wk 2BV
VIVWHP LGHQWLILFDWLRQ XVLQJ 0$7/$% @XEW&HDEHDN%UHQ BXWSXWV LQF® X(
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7KH PHWULF LQGLFDWHV LW KDV VWQQJWH(\D\@DRUWLG?)Q:B‘HLWRHPBQFBQE w
LQ ZDYH HOHYDWLRQ PRRULQJ IRUFH V$QQHQXIDIH BGQ G \BW WHBKWLLRVMK RA RUKHH PR R
WKDQ $ ZHDNHU SHUIRUPDQFH LQ WHRYHGWLRQWLRQVRR P RKHWKHU W KH
IRUFH LQ KHDYH LV GXH WR VRPH SKDVH HKILWHRH QW HX @ GVHFUHHSDIGPFD WM \R RE R
WUHQG DQG YDOXH LQ EHWZHHQ WKH &RQWIHPTDVHIGR/QO D QIGN VI B 6 OFDSMHLG? LW bi X K |
YDOXHV LQ )LIJXUH DUH DWWULEXWHBLW R L\ KW KGIL'P D W LIR G WRR UF B S W XILQ T J
WKH QRQOLQHDU ORDG HIIHFW H J VXUJH PRRULQJ IRUFH DQG WKH DELOLW\

RI' FRQYHUJHQFH XVLQJ OLQHDULVHG .[ . ‘ MMAE Weights g_
VWDELOLW\ DQDO\VLY ZLOO EH FDUULHG P =
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$V WKH REVHUYHU FDQ EH LQLWLDWHC £ Pz )XI-§
HJ YDOXH JHUR DV VKRZQ LQ HTXDWLF§°-3$\ =
IOXFWXDWLRQV DW WKH EHJLQQLQJ RI HY .| ] H VER
WKH RSWLPDO YDOXHV DXWRPDWLFDOG \ / |g
REVHUYHG LQ EHWZHHQ WKH VHD VWDW o1 o P o 2000 =
HITHFWLYHO\ WR DGDSW WKH VXGGHQ FKEC Tia49 3

RI ZDYH KHLJKW 7KLV SURYLGHV DQ LPSRUWDQW DOHUW LI WKHUH LV DQ\Z
VXGGHQ ZDYH YDULDWLRQ LQ UHDO VHD FRQLW4sQ7 b3 HFLOO 1$UHE PIeW LRQ/
KDV WR EH LPSOHPHQWHG WR SURWHFW WKH VWUXFWXUDO KHDOWK RI PRRELQ
OLQHV 7KH UHDO WLPH WUDFLQJ RI F\FQLFXQRD G loHis SOWMAWWKE ERQIKWO K1 |
GHWHUPLQH PRUH DFFXUDWH IDWLIXHYDUH &) RAKHIUPRRIY LQP 0 OW L R LW L EH
DQG RYHUODSSLQJ YDULDWLRQ WKLY L¢
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VLPLODU G\QDPLF EHKDYLRXU ,W LV REVABUY WGQOKHER WKI$SLQEWLDYY DOB $\ DX\
FDQ EH ZHOO EOHQGHG E\ WKH PRGHCPRRQWRUERWXVQQURB6 ITURFHHGLQJIV
DQG D FOHDU GRPLQDQW PRGHO LV RER/MIBIYH® FEXBRQIIWKR UIHOUHRIGDRILFE D
VHD VWDWH ORGHO FRQWLQXHV WR2RBYH' RDIJQW LFDQW FRQWULEXWLR Q¥
IRU VHD VWDWH DQG LW KDV FORVHU>GE&QDORIFUS Q B SHWW/H Pl ( QN K Q B HRW R Bl LER U
$V PRGHO TV G\QDPLF LV IDU DZD\ I[URRDSHDHYWDW,)VSIHF&/LRQWWQ G PRQLIVR
FRQWULEXWLRQ GHFOLQHY HYHQWXDOOXR7KHKRPBXQDWQRQRQHVX@ WY LOOXEWL
WKDW WKH 00$& VFKHPH FDQ LGHQWEI'@ WKEBNEBBPLQRBRRWDBREH® &ROOX:0
G\QDPLFV DQG VZLWFK WR GLIIHUHQWPRRD LR QLM RVG\) \DLR® SRR YOBB W LXQJ
LQWHUSRODWLRQ 7KLV FDQ UHGXFH WKMSQRPEHARRLWBHERD SRWIHE FIDPD ND § G
PRGHOV DQG ORZHU WKH FRPSXWDWLRQFARVW = KWWSV GRL RUJ
$OWKRXJK OLPLWHG FDVHV KDYH EHHQ H[DPLQHG LQ JHQHUDO WKLV
REVHUYHU FDQ SURYLGH YDOLG HVWLPD@ LR @R | &R GPIR R ULIRIJ 03 R DLGALHY E DQ G
ZLWK DFFHSWDEOH FRPSXWDWLRQ W LMY DDKHD VRIER/GI IRY HID D BQRULWRR UIQQ JZ0 L
0$7/$% UXQV RQ D FRPSXWHU ZLWK VSHXUDCFDWWRERUNWKREBOV 0DU 6WEXF

8/G18/SZHTD.

,QWHO 5 &RUH 70 L x4 * 4] > '@]<R2RO\ D:X : DQG /L 6 u$QRPDX G

WLPH SHULRG RI DERXW VHFRQGVPRR ULRB T XY MG PWERD \SHI® IRQYP670 3&$PH
HVWLPDWLRQ IRU D VHFRQGV GDWD(@BMQHHULQJ S 2
GRL M RFHDQHQJ g

&21&/86,21 > @ :LOOPRWW &- ODWVXXUD . $GYIEQW

)W LV GHPRQVWUDWHG WKDW WKH 31 USRI OIS E K RIWH ¥ DIOK I UR B W FPRHHD Q VI X
ZHDN QRQOLQHDU VFHQDULRY DV G LV FIXWWHIGY L Q JWDKYLIVU S D 8 HAR GTHKQ@ \6 H B LR D Q
SURYLGHV DQ LPSRUWDQW IRXQGDWLRQ IRU WKH QHZ '7 HVSHFLDOO\
HVWLPDWLQJ WKH GLIILFXOW PHDVXUDEGH -VWPOHY PRRHQQJ EDFQL(BF$1V3BWW$V
ZDYH HOHYDWLRQV EDVHG RQ RQO\ WK IS (SHO®LVFMRIUPJIPRKMH RRW L RQDIGR RR RIDE |
WKLY QHZ DSSURDFK FDQ DYRLG SRVVLEOH W&RQWHHRAQDMRQ(@@r&QZQDWWWQgH
VHQVRUVY IUDJLOLW\ DQG VDYH H[WUKRIF®L K (DK LKRAWHW IRQ JGROISQJ WKHLU 3
UHSDLUPHQW 7KH HVWLPDWHG WRWD® @HVWRRRQJ3LRWFLHP B0 Q6 \EBW N UWWEBD
DQDO\WHG WR UHFRQVWUXFW WKH ORFDQ & \WE 80V @QHIDW $\8ISWRQ HKA LW H R RGP H
ORGHOLQJ 7KH SUHGLFWHG ZDYH HOHYDWLRQ FDQ EH IXUWKHU DQDO\VHG 3
IRU IRUHFDVWLQJ DQG WR LPSURYH WKH BR®WDQODHG RI )2RQNPDQ - %URBZQ

,Q WKLV SDSHU RQO\ D SUHOLPLQDU\GEURWRO VEZLRI VR QX VBIURIY HRW HIER D WL Q
DQG WKH HOYLURQPHQWDO ORDGLQJ ND\H GYWH® XVLIQHBG | X® R VE B O HWRUR W
DFKLHYH EHWWHU '7 WKH IXWXUH ZRUMFRUVYKWSUGBOUXGMW @ LKWWISYW GRILERL
ORDGLQJ FRPELQDWLRQV HJ ZLQG ZDHYIDHYG FXUUHQW DQG D ZLGHU
VSHFWUXP RI VHD VWDWHV 7KH OLQHD@ OLEPWH® Y'D ULBMMNG HP RISENOL VIRH
'LVFUHWH .DOPDQ )LOWHU PD\ QRW EHEOBGH RARI FDSWXUH WKH KLJKO\
QRQ OLQHDU ZDYH SURSHUWLHV LQ UHD G@FRREHUM\RRQ 05 PRE & NP®YXD Q F HID/ F L
8QVFHQWHG .DOPDQ )LOWHU LV UHTXLUR®SHH $ &RXOOLQJ $ /IXDQ & THIL

6HPLVXEPHUVLEOH )ORDWLQJ 6\VWHE IR
$&.12:/('*(0(176 6WDWHYV 2
7KH DXWKRU ZRXOG OLNH WR WKDQMN W&H -RXSL$QGHUVRBDKLQL * 7URLVH
5HVHDUFK $ZDUG 3K' VFKRODUVKLS JUDQBIHGIBELB@QEY WU GIHVAXRID 0 / 'XFDEVH
6WUDWKFO\GH DQG WKH ILQDQFLDO VX8$RIUMWEHUIRP 2XGICH UXS R BW IRMQWHM HY W
+RQJ .RQJ /WG 7KH DXWKRU ZRXOG D OX @& FGILUNWHD WEWD FIND RE P SiGU HV\R RHW R w§<H
WHFKQLFDO DGYLFH IURP 0U ;LDQJ /L RSHHP)BEU RQBURHSUDBMV :LQGE? )/2B7(
=

2029}

Z9/4EAPBO:

UHVHDUFK JURXS 7HFKQLFDO 5HSRUW :
> @ -0 - -RXUQpH DQG : : ODVVLH E21I

5()(5(1&(6 +\GURPHFKDQLFV" )LUVW (GLWLRQ £DQ

> @ &URZQ (VWDWH 2IIVKRUH :LQG 5HFRUMIFKQRORJ\ S

> @ (XURSHDQ 8QLRQ (8 *ORRULQJ 6\VW@P:LQWHJIULWQNPDQ - 5REHUWVRQ

ODQDJHPHQW WKURXJK ORQLWRULQJ 'LGHQADLOVEX L@ \DHED &RQWURIOLXPHULF RO (

7HFKQRORJLHV IRU &RVW 5HGXFWLRQ RRG) QRAUMIDYHBIIVKFUHQEQG 7XUELQH /1
'LVFXVV >SUHSULQW@ KWWSV GRIZRL

> @ $%6* &ERQVXOWLQJ ,1& BWXG\ RQ WRRWHLHI 6\VWHP
, QWHJULW\ ODQDJHPHQW IRU JORDWLQJ 6WUXFWXUHYV
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> @ /IMXQJ / 6\WVWHP ,GHQWLILFDWLRQ 7KHRU\ IRU WKH 8VHU
$SSHQGL[] $ 6HFRQG (GLWLRQ SS * 8SSHU 6DGGOH

50LYHU 1- 3UHQWLFH +DOO 375

> @ =DUFKDQ 3DXO O0OXVRII +RZDUG )XQGDPHQWDOV RI .DOPDQ
JLOWHULQJ $ 3UDFWLFDO $SSURDFK WK (GLWLRQ SURJUHVYV LQ
$SVWURQDXWLFVY DQG $HURQDXWLFV 9ROXPH $PHULFDQ ,QVWLWXWH
RI $SHURQDXWLFV DQG $VWURQDXWLFV $HURVSDFH 3UHVV §$,$$%

> @' 0DJLOO 32SWLPDO DGDSWLYH HVWLPDWLRQ RI VDPSOHG
VWRFKDVWLF SURFHVVHV ~ [((( 7TUDQV RQ $XWRPDW &RQWU YRO

SS +

> @5 5DR % $XIGHUKHLGH DQG % %HTXHWWH 3([SHULPHQWDO
VWXGLHVY RQ PXOWLSOH PRGHO SUHGLFWLYH FRQWURO IRU DXWRPDWHG
UHJXODWLRQ RI KHPR G\QDPLF YDULDEOHV ~ ,((( 7UDQV %LRPHG

(QJ YRO SS

> @ 3 (LGH DQG 3 OD\EHFN $Q 00%( IDLOXUH GHWHFWLRQ

VI\VWHP IRU WKH ) LQ ,((( 7TUDQVDFWLRQV RQ $HURVSDFH DQG
(OHFWURQLF 6\VWHPV YRO QR SS -X 0\

GRL

> @ (XURSHDQ 8QLRQ (8 ©?*HOLYHUDEOH 2FHDQRJUDSKLF

DQG PHWHRURORJLFDO FRQGLWLRQV IRU WKH GHVLJQ’

> @ ORWLRQ VHQVRU )RUVEHUJ 6HUYLFHV /WG

KWWSV Z2zZZ QDXWLFH[SR FRP SURG LQHUWLDO ODEV LQF SURGXFW
KWPO
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