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OHWKRGRORJ\ 6SOLWGHVNWRS7 DWW XXON\DHOBBAKH G
ORGHO GHYHORSPHQW 6SOLWGHVNWRS IRU WKLV SXUSRVF

7KH IROORZLQJ VWHSV ZHUH LZ%@UB'V\R_VMQH&DWyL[

GHYHORSLQJ WKH UHJUHVVLRQ PRGHOV
,QRVWXFHG E\ &WWKWBWIDORDUDWLR PDWL
X 'DWHROOHFWLRQ

IDFLOLWDWHY WKH H[DPLQDWLRQ RI U
x /DERUDWRU\ @WHWWYPIQWUQALDOGLIITHUHQW GDWD VHWV WKURXJK W
FRPSUHVVLYH VWUHQJIJWK DQG EBQVRWY PHWULFV VXFK DV WUXH

x (PSOR\LQJ VSOLWRB[H\B\IWW/\RFBUPL%B%}WLYHV DQG R Y@ K IPBIW RRE X UDF\
URFN 1UDJPHOWDWLRO TXDOLWRRQWDLQV IRXU 'S DA DREWEN $
$ LV WKH QXPEHU Rl HOHPHQWYV ZKLF|
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ZLWKRXW UHTXSWRBHY/RWD SUH | yyvw

7KLV PHWKRG LV HVSHFRBBIOD QMADROHRIb | g#KH UHODWLRQVKLS EH
SDUDPHWHUV IUDJP HQW MKDUDFWHULVWLFV

7KLV PRGHO ZDV XVHG WR GHWHUPLQH W ¥ 5D WY HUURU 7 (
GLVWULEXWLRQV RULD@WQWP LIXHEHMKSHEA | VE® OFXODWHG WVKARUGLQJ

GHSRVLWYV ~NDRINGH VPNGHD > F@yyHVSRQGLQJ E LSHINPRHVQAWY RI HD
DGGLWRRQQ HW DO 6 |DBBWDBRG 1

PRGHO WR FODVVLSBURSREWHHA ( san )
1RZFKXQ SRUSK\U\ @GOHRSRHMWR-Y\H L —
<DVUHEL HW DO ZDV XVHG WKL
VRPH RIURMBMRPHFKP®DUPDGW HY

> @ — 7
Cattenng /
athering
7KLV PRB¥YRDORZV
‘R s L >7F
ZKHUHWDULDEOH>YLDRXOPKODWL | Laborstors | [ pmee ()
QXPEHU RI VDPSOHV ZLWK YDO \_ ™ \/ e )
HTXDCG &RV HRQVWD@GWFDOLQ.

H[SRQHQW RU IUDFWDODELPEQ , [ Sus ‘,
GLVWULEXWLR Q Density / Fr:;:(l):l[:)t;;wn ) /
,PDJH SURFHVVLQJ {

'HWHUPLQLQJ IUDJPHQW VL]H T
HYDOXDWLQJ EODVWLQJ HIILFLH v
WHFKQLTXHVY OLNH WFREBVKELQ. -
&RQVHTXHQWO\ LQGLUHFW DSS o

SURFHVVLQJ KDY HaHXRODFRXUDI
LPDJH SURFHVVLQJ LV LQIOXHQF
LQFOXGLQJ TXDOLW\ RI OLJKW

WKH VKDGRZV QXPEHU RI S
SURILFAHQ@VKHUH DUH VHYHUD . . ... . b s
LPDJH SURFHVVLQJ VRWZDDBRG® VXFK)LZJEUH ~ORGHO GHYHORSPHQW

- A 4
Populations Recognition
Using Logratio Matrix
| and Develop model




O0RQMHWLD O -RXUQDO RI OLQLQJI9RQYLURRPHQW

7TDEO&KRPSDULQJ YDULRXV SRSXODWLRQV XVLQJ /RIUDWLR DQD

8KDUDFW,
L IUXH SRV )DOVH SR
&KDUDFWHULVWERYO 0 7UXH OHJ

7\SH , HUURL 7\SH ,, HUUR
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SHVOPQWVGLVFXVVLRQ

,Q WKBIJH SURPHVWHPIDWLF LPDJH SUHSDUDWLRQ HQVXULQJ FRQV
FRQGLWML RQVHIOWRL WEH SUHSDUHG SKRWRV WKHUH VKRXOG QRW EH D!
L H IUDJPHQMRHWEB RYRANVWR DFFRXQW IRU WKH KLGGHQ ILQH SDUWL
DFFRPSOMW IGHGIHUHQW VWDJHV RI WKH ORDGW®L b® RRAHWVKH P Bl W HDU WIHC
ORDGLQJ KDOI RI WKH IUDJPHQWHG URFNWDHDOF K HIGBDWW- RHBZODQWYL R BRI
SUHSDUHG $ VDPSOH LPDJH LVDMKRZAQRIRQLWRBH)ISVRFHVVLQIJ OHG WR
GDWDEDVH OLQNLQJ URFN FKDUBPBWRUHYOWIFV DQW LIWIGJLRRDFWHINGLR Q
PRGHO GLVWLQFW SRSXODWLRQV ZHUH LGHQWLILHG IRU " DQG '

JLIXUHDPSOH RI D PUHSDBN®OLQHG IUDJPHQWY ERXQGDULHV

7TDEOH %ULHI LOIRUPDWLROQ DERXW WKH SUHSDUHG GDWDI
3DUDP 0L OHD O0D| 6W
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PP
7RS VL]I
8&6 0

¢ JU

$FFRUGLQJ WRORMIKH SIORWV LW IJXDW WKUHVKREDW IR UOS8RGDDGG

UHYHDOHG WWDR SARISEHIRHD \WLHKRH) V JU FPUHVSHFWLYHO\ 7TKH GHW
DQG ZLWK D WKUHVKROG RI WKQUGH VKRPEBEY FDQ EH XVHG [IRU S
UHVSHFWLYHO\ )LJV 7TKH IYDORHY VOIRY HRQWIKIDQY XUHY )RU EOD)

WKH WKUHVKROG LVMLBRAVERHHXCABWER QWKH YDOXHYVY DUH JUHDWHU WK
ZKHUHDV WKH YDOXHV JUHDWHUWW KXQ SWKH GN MKIDWK RKQAGKBHWHPHDQ 1L
FODVVLILHG DV WKH MHMROG VIFPSHKGLWWRE OH DQG US UFRIHMBNIOR QV\L ¥ R
ZD\ WKH LQIRUPDWLRQé YBIO DWKHGK8&6 DQG

DQDO\|WEKH\PRGHOXUH $V VHHQ LQ
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2QFH SRSXODWLRQV DUH UHNRRZLDHERRR FRIBWHRIBIWKRQ &L W K
PDWUL[ ZDV DSSOLHG 7DEOHV JWREPWWKR VIDPG RNWMREE AD @ HG VRRUEW K
SUHVHQW UHODWLRQVKLSV DFFRUWERQL VR FXODWEWRG Y LRIWWRW JUDJPI
DQG ,, IUDWPHQWDWLRQ |HDWXWXDOW LDYQ® LORAN UHJUHVVLRQ DQDO\)
FKDUDFWHSN.VMULF¥DQ EH VHHQPWRHPHQWMG IRU GHYHORSLQJ PDWK
SRSXODRULRX3IY DQG 2% SUHGLFWLQJ IUDJPHQWDWLRQ IHDW
KDYH D JRRG FRUUHODWLRQ ZLRKD WIKFHWV 8188 WWKLFWVKR@G <LOPD] DQG
8&6 03DW LV DOVR VHHQ WKDW WKH VHFRQG
SRS X O DRYUL RGBV DQG 2%

JLIXUBXFNSLOH VL]H GLV®DMXMWLR QRFXKKRIKDUW PLQH

JLIXUH 6 1UDFWDRJI CGROIR WR/U EO DV W \& K R JWBIBO\H
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JLIXUH 6 1UDFWDRI GROR WR/URWKH HLIKWHHQ EOBV@H LQ WKH &KRJKDL

JLIXUH 6 ORRSIORWRB&EDQB'HQV LW\
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095$ FDQ HDVLO\ EH XVHG IRWRRAHDEXPDBHHIQU 506(YDDQRG®QFH
FXUYH ILWWLQJ DQG.QUGGDWL ERAR XMW \O8) EFRQNLGHUHEDOXDWLQJ
EHWZHHQ GHSHQGHQW DQ® EIOQMWK B HEREGHDW T SMUIRUPDQFH
"HSHQGHQW YDULDE® HXK BDWHD V -
LQGHSHQGHQW YDULDEOHV DUH gf#RQthJ'RQBQJLe@in SDUDPHWHUV
EXUGHQ VSDFLQJ DQG B®ZGHU IDFWRUR®:
XQFRQWUROODBR®S6 B3 Q@ DFIHWHRWDV S——

LV FRQVLGHUHG DV WKH EDVH PRGHO_ KRU UHJUHVVLRQ
DQDO\VLV @ 4/5" L@—(‘)i LF ;6
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FRPSUHVVLRQ3DWI)HERHGHU 1DFWRY AT FeeAc tr e

NJ WLURBNQVLW\ JUWSPDFLQJ P Mles: i«
% EWWUGHQD®GE F DQG G DUH FR \)v' W\FDVXWD*@XHLWSUHGLFWHG

$IWHU UHJUHVVLRQ DQDO\VLV Y g @HUDJH
ZHUH FRPSXWHG 7DEOH IRU V@KJH*@MFLWLH
DV ZHOO DV IRU WKH ILUVW SRSXGYWIRHE K\ﬁ'@ﬁ@HURlFﬁ@CWWV
VHFRQG SRSXODWLRQV GXH WRVRODENWHDW x REFXYOW! RI WKH FC

GDWINEDOWHES$ LV QRW HWOWLAVVERRIPFODWLRQV ILUVWERSXUYDWLRQ |
L QG LIFHRO X&HWBHUPLQDWLRQ FRHIMVEWHYWKDPQ WKDW RI WKH RULJLQD




O0RQMHWYLD O -RXUQDO RI OLQLQJI9RQYLURRPHQW

JLIXUH '"HWHUPLQDWLRQ FRHIIDEUMQW RIHNWKHUPHDDYWLHR® FRHIILFLHQW RI
DQG SUHGLRWAMXH RULJLQDO GDWPDE BVYMGLFWHG IRU WKH RULJLQDO C

7DEOBRGHOVY] FREWWDQMY |UBP \RDEQEMRLOVW SRSXODWLRQ

'DWD W\S$SKW®DWDEDWVHISR/SXO BWWRDEDVH
&R Q ' ' ' '

T 0o © &

7TDEOHPRGHOVY SHUIRUPD QBN DE®RMWVYIN. GRBSXODWLRQV
'DWD W\SH$O®DWDEDNVBVW SR SXOONDMEICRAH

,QGLFHV
"HWHUPLQDWLR
9%,
506

JLIXUH '"HWHUPLQDWLRQ FRHIIDEUMOQMW RIHWKHUPHDDXYWLR® FRHIILFLHQW RI
DQG SUHGURWHMKH ILUVW SRSXODWGERSUHGURWHMBGKH ILUVW SRSXODWLRQ

&RQFOXVLRQ ' DQG PDWKHPDPWGHIXO/) ZHUH

7KLY VWXG\ GHPRQVWUDWHG %H ITBS\/&-H? QQV{? HéH GKPWKDGWDS(E'V\:
'

IUDFWDO DQDO\WLYV LQ FKDUDF! DVH DUH

W\SHV EDVHG RQ WKHLU JHRP I{’ LV VWD W
;&'c? IUDEW
g VKRXOG DLP

HOQKDQFLQJ WKH SUHGLFWDELOL
LR VH VWXGLH
PHWKR

RXWFRPHY 7KH ILQGLQJV KLJKO
FODVVRIQ ADMFKQLTXHYV LQ LPSU
Rl SUHGLFWLYH PRGHOV UHOD
IHDWXYURBOO\ XVLQJ PXOWLYD % g
DOQDARMUL BV UKG LFRFN I[UDIJPHQWDW

gWXUHV
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$FNQRZOHGJHPHQWYV ,QWHUQDWLRQDO -RXUQDO RI 5RFN OHFK
6FLHQFHV +
7KH DXWKRUV H[SUHVV JUDWLWXGH WR 0U ORUDGLDOQ
IRU DVVLVWLQJ LQ GDWD FRooH?W@ﬁi@”[‘ﬁ\w@&YKRJ}EBP%MPH%%GLDPHWHU F
PLQH IUDJPHQWYV IRUPH XEJ RDJ URFN
6RHQFHV +
5HIHUMQFH > @MHOPEHUJ 6RPH LGHDV RQ KRZ WR

LPSURYH FDOFXODWLRQV RI WKH IUDJPHQ
> @RQMH]L 0 S5H]BBIGLDQ 9DUMD%H[§§‘EK EODVWLQJ GMRWGQQMWQDO

BUHGLFWLRQ RI URFN IUDJPHQW® bm%\ﬁﬁwm@m{@vﬂ; LQJ
LQ *RTRKDU LURQ PLQH XVLQJ IX]é\RXOG JLF
>

,OHW QDWRRQOQ B®@ FANI OHFLKF VO D) 5XVWHQ &RPSXWHUL]JHG

GELHQFHV + GHVLJQ DQG UHVXOW SUHGLBWLRQV RI
5RVVPDQLWK +3 HG 3URFHHGLQJV RI W

> GGNEDWL /DVKNDUL SRR UBKL VIPSRVLXP R URFN IUDJPHQWDWLRQ

*KDIRRUL %ODVWDELOLW\ HYDOXPYWREQ ot W & Ns X VWULD %DONHPD 5R\
PDVV IUDJPHQWDWLRQ LQ ,UDQ FHQWUDO LURQ RUH PLQHV

, QW Q DW LROQUIIBIO L RQ I FHQFHV D QG
7THFEKRURO  + > @XQQLQ&HEmP  7KH .EPP PRGHO

IRU SUHGLFWLRQ RI IUDJPHQWDWLRQ Il
> @DVDRNDDNDKDKUHQJI+DPDQDND3URFHHGLQJVQRY FIGD WIMR QDO VIPSRVLXP

$ 6KLPDGDDWVXL .XERWD IUDIPHOWD WL PHPOBYHGH Q
(IIHFWV Rl 5RFN 0DVV &RQGLWLRQV DQG %ODVWLQJY 6WDQGDUG

RQ J)UDJPHQWDWLRQ 6L]H RWHQ PHY W@ Q kD IHH% v JUDJPHQWDWLRQ
MRXUQDO RI JHRORJ\ HVWLPDWLRQ % DRREGWRXU. XH D QV RQ

3URF QG\RQRWRRPBER )UDJPHQWDWLRQ E\
> @LQBK 5R0 3 3DVADQ 6DULP %ODVWHEQJ

0' .XPDBU 5DQMDQ 5RFEN
IUDJPHQWDWLRQ FRQWUR@&@DESMIQFI@&WQ@@@\JW%\%O 7KH 5P

5RFN OHFKDQLFV DQG *HRWHFKQLFDYDOIFPHOWRBIL PRGRBURFHHGLQJV RI
WKH™ UG ()(( :RUOG &RQIHUHQFH RQ ([SC

% ODVWQUQDQ &

> @DF.HQ M. &RVW RI HISSRRVLYHV

\RX HYDOXDWHLQL SURRPUO K'YV -RRXUGEPEOKLHOP ,QGXVWULDO DSSOLFDWL
LPDJH DOWBWLYE$&6 YNDWNBHPHQW RI

% ODVW )UDJRHQWWD MORWQ RGJH
> @LFKDXGL]RW WGEFREOH 5RFN

IUDJPHQWDWLRQ DQG PLQLQJ SURGXEWMRY @GN HYidru  PNRRIS RRW QRO PRGHO R
DQG FDVH,@3MWMXCAHVGLQJV RI WKH EQABVHEBKOHYOMLRIOLD VX LQYYILWREH RI
FRQIHUHQFH RQ H[SORVLYHV/DWG EibW O WO RKEL TXH

9HJDV 18 > @DKUBPLORQMM]L*RVKW.DVEL

> @DQFKLGULIQ - 6HJDUUD 3 /*ISI.'H]]YL/@LDQ 3 HGLFWLRQ RI URFN IUDJPH
SUDFWLFDO SURFHGXUH IRU W Hp WOV X HW MR J REKXUD O DQBIWIZIREND O
IUDJPHQWDWLRQ E\ EODVWALiRRENE\ (IQFD R HGRI\¥LWK &RPSXWHUYV

OHFKDQLFV DQG 5RFN (QMLQHHULQJ @XGDYRUGLO DWL O DX M&

> @XODWBO@BNH +XGDYHUGIX 4 BUHGLFWLRQ RI EODVW IUDJPHQWDWLRQ
1HZ SUHGLFWLRQ PRGHOV IRU PR®P® &0 v w I @B G WOPRED O

URFN EODVW |UDRW H @ W@WFIDROQD Q G RMALBEHE KRGV FK  #

(QILQHHULQX

> @RQ\D & :DOWHU ( - 5RFN EODVWL@&KL = -LB® :X%% +XDQJ :HL

DQG RYHUE U HMN WRG WWDON HV 'HSDt(JWPH%WX@E‘pRUW YHFWRU PDFKLQHV DS

7UDQVSRUWDWLRQ OF&OHDQ PHDQ SDUWLFOH VL]H RI URFN IUDJPHQW
EODVWLQJ BUBIGYBFRPWRRQV Rl 1RQIHUURX"

> @DOWKDP #X3 3 '"HYHORSPHMW RIHBR RI &KIHOD

DVVHVVPHQW V\VWHP IRU WKH EODVWDELOLW\ RI URFN PDVVHV

E
,QWHUQDWLRQDO -RXUQDO RI 5RFN 0@¢RIPIHFvOIRQY BILQTBDPHEL
6FLHQFHV# .KDQGHOZDO $ FRPSDUDWLYH VWXG\ RQ

DSSOLFDWLRQ RI YDULRXV DUWLILFLDO

> @]LPk 2VDQWORKDN ED BISRU®] L VLPXOWDQHRXV SUHGLFWLRQ RI UREN |
$JKDMDQL %D]]DJLBUHGLFWLRQ REDWHHUHRXNQDOSREIN OHFIKFY DQG

EODVWDELOLW\ GHVLIQDWLRQ RI URERWIRARGHG KM bR 1X11V VAWV



O0RQMHWLD O -RXUQDO RI OLQLQJI9RQYLURRPHQW

> @DUDBL $ILXODGHEK 6L]LQJ RIGHSRQMAMHUQDWLRQDO -RXUQDO RI 5RFN ¢
URFN IUDJPHQWDWLRQ PRGHOLQJ @QH QUR6 FELHHIFAH\EODVWLQJ

XVLQJ DGDSWLYH QHXUR IXI\ LQIHUHQER M\ LW P oS 181 upm b oL
QWQEWRRQQD@DUHQFHW“‘@RO $SSOLFDWLRQ RI GRGNNVAHOMW3 B DG X H

139&XPXODWLYH 7RWRQ2 2UHDFWMO
> @DNKWDY.KRVKURX%DGURGGLQ PRGHOOLQJ IRU PLQLQJ5HMWRDOWFHHM VHO
8VLQJ GLPHOVURYVYORQ DQDORWVLWF\ WR

SUHGLFW WKH PHDQ SDUWLFOH VL]H ﬁdeQJPb)QDW\]IsRQ E\yUbFwDO
EODVWLOQJ DW WKH 6X¥@BEXBRSSHKRBLBNIN, 5 (Ui TV 1 pHVRIUDEWXUHY |

HRWRIFHV -+ VSHFLPBQ@WUQDWLRQDO -RXUQDO RI 5RF
> @EUDKLPQRQMH]LKDOHS/L -DKHG DQG OLQLQJ 6FLH®FHV
$UPDJKDQL 3UHGLFWLRQ DQG RSWLP DWLRQ R
EDFNEUHDN DQG URFN IUDJPHQW 3 R/LQ?%%'N\E%(%%SOD%\IV;I\?/FT\II1
QHXUDO QHWZRUN DQG [%xrmLFQRmF%gb &P
(QIQHHYHM®T\ DWRAYLPRQW +

> @LOOL6WRUWL ))UDFWDO GLVWULEXW

> @DQGH®EURW 7KH )UDFWDO *HRP%RAE%OH VLIH LQ FDUERQDWH FDWDOOD

IDWXBIBDWHG DQG $XJPHQWIHHZ :+ & RROCSVIW KIGMHYR QIR SKAVLFV
<RUN 1<

> @KHQJ 4  $JMBH U B4DUIO DEPW\QH @+%PGL g 'UDFWrggHg;gg{S\FL;RV}’J'N‘
7KH VHSDUDWLRQ RI JHRFKHPE%B%) é)lﬁﬁ"l\ﬁyF(pB?LL%lb(W
EDFNJURXQG E\ |U R KWQR RKHKERGE V
([SORWLRQ + > @UXKO - JHRPAWDOWHFKQLTXHYV
LILFDWLRQ RI FRPSOH[ URFN )

e oy s, YR oL U S R

,QWHUQDW L RE{Y@ HE RIO R J\
> @KHQJ 4 <:X *UXQVN\ > @DVUBBL :HWKHUHBWE-HUI]DO

QWSS VBwiDs b venrw B THARKEPRIPNESE K AESUSD LR,

DQRPDO\ VHIIDN BBVYRQY  + PDVV FKDUDFWHUL]DWIRR BRWSKDKDQJ &
> @VYLV - & B6WDWLVWLFV DQG GOMWIR U RQW OFHIFKLP IOV, RDQLQLQJ 6FLHQFH\
JHRORUG HGLWLRQ -RKQ :LOHMZXZ 6RQ¥ ,QF

<RUN > @LFNHU 7 )UDFWDO SURSHUWLHV R
> @. & ©D 6KL $SSOLFDWLRQRRJRQHVV FRHVHBEQB@WRQDO -RXUQDO
IUDEFWDO PHWKRG UHODWLQJ FRQF 198 WHIDW.IFR/QNVQIEQ GL QO L@W B © EME FIRWY

VHSDUDWLRQ Rl JHRFKHPLFDO DQRPD g IURP EN XQ6-.
"RXUQDO RI *"HRFKHPLFDG& ([SORUD b% BY §&§EESHE}<%§QVL§%Q;KDUDFWHUL

> @XR 5 4LD =KDQJ $ FOXVWHULQJ RI RULHQWDWLRQ GDWD $
FRPSDULVRQ VWX ®QRI 6BKPR&EHOVBRIQUW D GDP \(QWIHQ HRHKUWIQ®I *HR ORI\
VLQJXODULW\ DQDO\VLVY WR LGHQWLI\ JHRFKHPLFDO DQRPDOLHV

LQ FRYHUBSSDUHBV*HRFKHPLVWU\

@UXP 6 9 JUDFWDO FRQFHSWYV
> @1]DO 3 $O0JKDODRDNVBG EHQE®DVW IUDJRHQWIRFLRQG 86 5RFN
ORDUH 8D Qx® U DI 'HOLQHDWLRABFXFKD GLFSRVUWORMNHPD 5RWWHUGDP

PLQHUDOL]DWLRQ JRQHV LQ SRUSK\U\ &X GHSRVLWYV E\ IUDFWDO
FRQFHQ#&WROWRIRQ PRGHOXWQIDO  RJ

* > @KRVK $ 'DHPH®Q =\O
HRFKHPLFDO ([SORUBWLRQ JUDFBADD/AHG DSSURDFK WR GHWHUPLQH \

> @DVVDQSREUD® $SSOLFDWLBQWIRQWLQXLWLHY R EDONW WKDI® HQ W
FRQFHQAYNXPBRHBR QRXOWLIUDFWDO PREGMHIRVALXPRBRQ 5RFN OHFKDQLFV 86506
JHRFKHPLFDO DQRPDO\ VHSDUDW ISRENLOHFHOD QERKWH$NFRKELDWLRQ

SRUSK\U\ VIVWHP$UDELDRQ -RXUQDO AR | o ¢ OHWDOORJIHON

*

HRVFLHQFHY SUHFDPEULBQHFEDPEDQDQ UHVHDUFK MRX!
> @DVUH®BL $HWKHUHRYWH&RIIDQ  +
- $1]1DBO $JWHUEHUDYHK $KDQJDUD “HRORJI\ *HREKHPLVW!

$SSOLFDWLRﬂRQOXEPIEBH@NEWD%\E%EE@k%%ﬁ|S\H6§%\%RFQUGHWW\5K%WH

IRU URFN FKDUDFWHUL]DWLRQ RI



O0RQMHWLD O -RXUQDO RI OLQLQJI9RQYLURRPHQW

DUHD FHQWUDO SDQ HIKWLWVNIRHVUHE 6@XOKLTXL6KBK %HKDE
:DOHV 6\GQH\ $XVWUDOLD OHDVXUHPHQW RI VL]H GLVWULEXWLRQ RI

> @DGHIKL % ORDMHWBODQ]GVUHELGLJLWDO LPDJHRSURPWVRLQLQJ $EGXOD]

$% 6DHLQ $SSOLFDWLRQ RS QUDTHEWIY

PRGHOV WR RXWOLQH PLQHUDOL]HEG |8@QBYN®@L @ KH $-DIKIPH QB RE U
RUH GHSRVLW -RXQWDDORJUPHRFKHPLFDROXWLRQ RI PHDVXULQJ VA\VWHP'

(ISORUDW LR Q OHDVXUHPHQW RI %ODVW )UDJPHQWDWL
> @I]DO 3 *KD@HRRRKWB UL SRXWOHGJH
+DURSOL $SSOLFDWLRQ RI &RQFIHDPUDUIERQ (VP DEAKRHOBOLJ

IXPEHU DQG & RQFGIXQPHUPDUIDIFRMD O ORGHOY¥ WMRDPMH DQDO\VLY RI URFN IUDJPHQ\
SHFRJQL]JH OLQHUDOL]JHG =RQHV LQg$& UMWKFRQREBROQ WHRULQDWLRQDO &RQIHU
2UH '"HSRVLW &HEWLINHY RIDQLQLQILHFRSNMINFHY $SSOLFDWLR Q@G XQOW WIKHHY OLQ |

+ DU;LY >FV 52@
> @DHLQ /' , 5PMNDODG ORDUHIYDQS @DUUDQ]D (- 0 $QDO\WLYV DQG P
3 $11DD 6DGHIKL $SSOLFDWLRARFIKHPLFDO DQRPDO YD QWILRQUIP HEBR J U |

QXPEWHUH 6 1 IUDFWDO PRGHO WR TY¥WOQWbLP WRIGWKHQW GDWIRXUWBCFRQVRUH
YHUWLFDO GLVWULEXWLRQV RI &pr@ﬁHpBFmQ (183G RKPWLRQ
SRUSK\U\ GHSRVLW $HERDYHWRI, 0DQL

LOPD] <XNVHN * 3UHGLFWLRQ RI WK

6FLHQFHY VWUHQJWK DQG HODVWLFLW\ PRGXOXV
> @DYHUPDQQ@RJIW 78&,3%6 PXOWLSOH UHJUHVVLRQ $11 DQG $1)
VI\VWHP IRU WKH HVWLPDWLRQ RI MR/OHGQHIML WK DH®H DRKIWRYD @ IMIHERFN OHFK
SURGXFWLRQ EODVWV ,Q )UDQNOIRQ HOEHV.DIWVDEDQLV 7
HGVOHDVXUHPHQW RI %ODVW 6ROLG_SDUWL OHDWLI?CE{U

> FOXULIP I+ YDUVDQJL

%DONHPD S5RWWHUGDP @DbUDPDU
0$ $ URFN HQJLQHHULQJ V\VWHPV E

> @DHU] 1 + 3D&DQYURQNGLAQ WR SUHGLFW URFN IUDJPWQWRWWR & ED G C
:LS)UDJ LPDJH EDVHG JU®QXORKHW\WYD b RYWREBN OHFKDQLFV DQG 0OLQLQ

BURFHHGLQJV RI WKH )5%$*%/$67 £+RUNVKRS RQ
OHDVXUHPHQW RI%ODVW)UEBJPHQWDWLRQ o QWUHDO

@+ DQLSDQD 0 -DKHG $UPDJKDQL
> @DQFKLGULIQ - 6HJDUUD 3 /Q’SHdKDFBV $5LVN DVVHVVPHQW DQG SUI

SUDFWLFDO SURFHGXUH IRU WKH URHRVYDHBPHQWDWURQ SURGXFHG E\ EC
IUDJPHQWDWLRQ E\ EODVWARRNE\ URONH HQIDOHWHVYLQYL WRQWHRWDO (DUW
OHFKDQLFV DQG 5RFN (QM. QHHULQWBFLHQFHV
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