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IQDKNG /CPKRWNCVKQP # 9

$ +(17287 % %28=28,$$./DQG 5 7280,

'LYLVLRQ RI &RPSXWHU ,QWHJUDWHG50DQXIDF
$GYDQFHG 7THFKQRORJLHV 'HYHORSP#
% 3 %DED +DVVHQ $OJLH

$0OJHULD
IDERUDWRU\ RI 5RERWLFV 3DUDOOHOLVP
S8QLYHUVLW\ RI 6FLHQFHV DQG 7HFKQRORJ\ +R
% 3 (O $OLD %DE (]]JRXDU $0

$OJHULD

+PVTQFWEVKQP

&ODVVLFDOO\ PDQLSXODWRUV RQQMEWMGR WRHMWHKBO &L QN G\
SXUSRVH LQ XVLQJ WKHVH URERWV LV WR PDQXPLWQWKH KXI
UHSHWLWLYH WDVNV 1HYHUWRB®HIVW WH D I0OQ RV VDG GMKHH @ RU S
IL[HG EDVH PDQLSXODWRUV F DHFFWWV MEKOHU BRRIWY SO ERMVH G

7R VXSSRUW WKH GHYHORSPHQW DQG WKH QRAZVD S\KL PRWRRR W
KDG WR EH FRPELQHG WR WKH PDQLSXODW LRWRBWH D'\ L Q IN LMDKX
URERWY FRQVLVWY RI FRXSOLQJ PDQLSXODWLRQ UHISRIGIVHQW
UHSUHVHQWHG E\ D PRELOH EDVHXUHKIRIFR&YW QWBSRQRD UWRE®B
PDQLSXODWRU PRXQWHG XSRQ D PREHQIEVEDWKH ZRM NRBBHLFGL \R
PDQLSXODWRU DQG LQFUHPHQWVDIOMY | R 8 HLLED \U L RVQ [ & JUS D XL
ORELOH PDQLSXODWRUV DOORZ WU RERRWLE VX WXIDO PULN VX RQH RR V
ORFRPRWLRQ DQG PDQLSXODWLRQ 7KHD WKHHDD\H \DXSFKO DD WILIRB\ q
WUDQVSRUWLQJ REMHFWV PLQUWQJ FRRYWIDKRWKXIURQ J HWWRRJ H YRV I
HQYLURQPHQW IRU IRU DFWLYLW\ RI VXFK URERWV KDV EHHQ V
KXPDQ HQYLURQPHQW 1DJDWDQL HW DO RIILFHV KRVSLW
DQG HOGHUO\ SHUVRQV HWF EHFDXVH WKHKXPD® GIDNHV MFDAON
$OIDUR HW DO

+RZHYHU WKH PRWLRQ VWXG\ RI WKHVH URERWYV LV GLIIHUHC
PDQLSXODWRUV )LUVWO\ FRPELQLRDIQDSRAEWRU FL\HD DIQG WH
BHFRQGO\ WKH PRELOH EDVH KDV WVND® 2MKHGRQ QP EK QMW B R Q VK
PRELOH EDVH LV RIWHQ VXEMH FUD VORV @ RZK LKARHD RVQKRIP P B @FIRSXAOND W
XQFRQVWUDLQHG )LQDOO\ WKH WDVN WR EH FDKG LLHQGNV R XW/L B\ V
PRYHPHQWY WR EH H[HFXWHG E\ WKH PDQLSXODWRU \DWIKHOD U JH
PRELOH EDVH &KHQ HW DO
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4QDQV /CPKRWNCVQTU O0GY #EJKC

,Q UHFHQW \HDUV WKHUH DUH D QXPEHU RI UHVHD EFRQHWWYWROW
7TKHVH VWXGLHY OHG WR GLIITHUHQW DSSURDFKHYV
2QH Rl WKH JHQHUDO DSSURDFKHV LV WR FRQVLGHKH WKH O

PDQLSXODWRU 1DJDWDQL HW DO ,Q WKLV FDVH WKH PR
UHGXQGDQW URERW ZKHUH WKH UHGXQGDQF\KHV PIREW O R GKKIFWIE
6DVDNL HW DO FRGOEHOXEHRGHW DO GHVFULEK® D PXOV

VIVWHP WR D VHUYLFH PRELOH WPYD @ILSWO R YWARIUQ WEXOM. Q.10 V@ URTERM |
DQG KDQG RYHU WDVN LQ WZR GLPHQVLRQV 7KH LGHIMWLILHG

XVLQJ IX]]\ FRQWURO 7KH PHPEHUVKLFR QUWQUFROLRIQW RUHV WK QK 1G
JHQHWLF DOJRULWKPV 7KH DXWKRUW IDQW&KHE BWYH® QHXUSOI
EDVHG KLHUDUFKLFDO FRQWUR OO W DFKKH MERR\Q W RFPR @VHRYUH DQFERHB\W
PLGGOH OHYHO FRQVLVWYV RI D XQHXBR® QROZIRWW DREG KWIK OH
SODQQLQJ XQLW WKDW GHILQHV WKH GHVLUHG PRWLRQ WUDMH
&ROOBOH&ROOH HW DO SURSRVH IBUPXRQ QW DR 8 QWQ ¥ \WWHP
PDQLSX®BIR)RU HDFK DUWLFXODWLRQ LW DMKHDRAW H B DOD UMD EQV IS
ORFDO WDVN ZLWKRXW D SULRUL N®KHO R®/KH R D MIQH \D F (LR
FRPSXWHV WKH FXUUHQW SRVLWLRQ RI WKH HQG HIF HHFWNR W R Q G
PDWFK WKDW SRVLWLRQ ZLWK WKH GHVLUHG RQH

7KH RWKHU W\SH RI DSSURDFKHY FRQWURQ® WHSID B D @ HX OW K/
QHJOHFWLQJ WKH G\QDPLF LQWHUDFWLRQ EHWZHHQDWHKH WZF
DSSURSULDWH ZKHQ WKH FRXSOHG G\QZRHRNVWKHQBRRERIW @RIY.F D
VSHHG &KHQ HW DO 7KH DXWKRUV LQ :DDUVLQJ HW DO
EDVHG FRQWUROOHU RYHU D PRE IDEH H DMR. RSHIMWR G RFRUPDKH C
FRQWURO VI\VWHP WKH PDQLSX®BW R GRRW VYRONHRW AR REEGIE D V
UHDOL]H VXFK D EHKDYDRXWWHIWHNROVRY BW SURSRVH DQ
HQDEOHV WKH LQWHJUDWLRQ RI WKH PDQLSXODWRU W&WR D EI
PRELOH EDVH 7KLV DUFKLWHFWXQH TRRPE LRH VQ B LMD WMQR QV ID Q
ZLWK D IOH[LEOH FRQWURO V\VWHP IRU WKH PDQLSXODWRU

7KH URERW DV KXPDQ PXVW KDYH VDHMLRE LDERXW RWRE WQ Y QUIE
RUGHU WR DFKLHYH HDFK VWHS RI WRWWPDRPSERXWD\WWR Y HQLNRN
SURYLGHV ULFK DQG YDULHG LQIRUPDWLRQ RQ WKHDHGYIDURQP|

7UDEHOVL HW DO % DVHG YRQY XD & HU M RU M ODVHIRR & DV W
FDPHUD FRQILIXUBWLIRRDQG FRQILJXUDWLW®A IEG FRQILIXUD
)ODQGLQ HW DO 7KH PDQLSXODWRU EHKDYHV DV D KDQ

FDPHUD LV VDLG DV (\H LQ KDQG @KMIQHUH QIGGBON RRWAWHEHRH W]
NQRZQ RIWHQ FRQVWDQW UHODWLRQVKLS EHWZHHQ WKH SRVL\
HITHFWHU 7KH FDPHUD LV VDL BVHUN HWRERMNKGRIKWMIQHLWRERW [

2KQLVKL 9LVLRQEDVHG VHIWHLEOH AIKHEP HMIBEWLYH PH
FRQWURO URERW PRWLRQ IURP FDPHUD REVHUYDWLRQV +XWFK
LQ YLVLRQ EDVHG URERWLFV VXFK DV PRBIOMHQ@RERW RRMHEDB)

JUDVSLQJ OXLV 2KQLVKL -DQDEL 6KDULIL Q:LDWIREHOVL T
HW DO KDQGOLQJ DQG VRPDRY S RIMDLFH VRE MDHFRWK HU 7 U
QDYLJDWLRQ :LQWHU HW DO HWF

7KLY FKDSWHU KLIJKOLJKWY VHYHRDQLSWKOOHWL R Q RAXXQ GORBRRERD H C
7KH ILUVW DVSHFW FRQVLVWY RI SODQQLQJ D FRRIPREKLDWHG W
EDVH DQG WKH PDQLSXODWRU VR WKDW WKH HQG HIIHFWRU RI
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/IQDKNG /CPKRWNCVKQP # %CUG 5VWF]

IURP D SUHGHILQHG RSHUDWLRQDO WUDMHF\WRSR YV ZWHRWQHER QI
VHUYRLQJ FRQWURO RI PRELOH RDB LLSX ®& D QY& UR\D 6 WM LOQQRSD
7KHVH DSSOLFDWLRQV DUH GHYHORSHRQ WILWRIOL @ UF K HWIRIPW K@ R
URERWY ZKLOH WDNLQJ LQWR DFFRXQW WIKQHV ERQN ® UDEHRMWHY D
DUFKLWHFWXUH FRQVLVWY RI D PXOW LPRIGHOW \D\\SAH B FAKSHIOH | K
DQG PDQDJHV D GLIIHUHQW VXE V\\WOHPLHRG WRBHORNERW WEKKH
PDQLSXODWRU DUH GHULYHG IUR®JWWHK HYRPD @RHODW B H VIFQ G EW
EDVH 7KHVH DSSOLFDWLRQV DBH\BRE XL (FHEPRE LLQHWPKDHQ EBXED W
RI WKMLVLRQ RI &RPSXWHU ,QWHJUDW HRBY 0/BIG DIFRM GU T 9 B KIDR®
'HYHORSPHQW &HQWUH

7KH VHFRQG VHFWLRQ Rl WKH FKDSWHWKGHVRUWIEBYHVEKBWFKDWGE ]
WKH H[SHULPHQWDO URERWLF V\VWHP PXB P LIRIH QMK UDHIHF KH.[\8 |
SURSRVHG WR FRQWURO PRELOH P DRULSEHO/D W R H VL PESHOFHAPLHRQQV CRX
FRQWURO DUFKLWHFWXUH 7KH DJHQWVRIDFR QEXSHRMQ WHKEU
FRPPXQLFDWRKQ@J, ¥RFNHWV ,Q DGGLWLRQ WKHPWKQHPIEWHRE\HD |
VKDUHG YDULDEOHV SURWHFWHG E\ VHPDRKRRIQVP DMNH D DOWREQ
FRRSHUDWLRQ EHWZHHQ WKH DJHQWY DUH SUHVHQWHG LQ VHF
ILUVW RQH IRFXVHV RQ WUDMHFWRU\ SODQQD®R WY G7 KR QMR
HITHFWRU Rl WKH URERW KDV WR IROORZ D SUHGHILQHG RSHU
&DUWHVLDQ FRRUGL@XWEM WKH PRELOH EDVH DYRLGWKREVWE
HQYLURQPHQW 7KH VHFRQG SDUW RI WKH H[SHULPHQWR LQ R!
PDQLSXODWH LQ DQ LQGRRU HQYLURQPHQW G HDWR/OZRW R RER \DIH
PDQLSXODWRUV XVLQJ D VLQJOH FDPMRD RRXQWHD QW EBRHHQ
/06 VHQVRU &RQFOXVLRQV DQG IXWXUH ZRIUWY HD B K DSSWHHW/WH Q W H G

#TEJKVGEVWTG QH VJG GZRGTKOGPVCN

7KH H[SHULPHQWDO URERWLF VRQWHF WHR FRERCDHE) DMLRILY GF D
SHPRWHFRIQQHFWHG E\ ZLUHOHVYV FRPPXQLFDWLRQ V\VWHPV

X IRFDO YWWHQFOXGHV DQ RIl ERDU:GQBRRIX PP ZQU HAQHHHU7&3 , 3
FRPPXQLFDWLRQ PHGLD D ZLUH@H\WPVDQLG HQ SKWF IEHWLRBW \V
X 5HPRWH IMIWHD F O X5GRHEK 7\\SK BFORELOH PDQLSXODWRU D ZLUHO

FRPPXQLFDWLRQ PHGLD DQG D ZIRUHOWWWHPLGHR WUDQVPLVVL

#TEJKVGEVWATED QVI8' ¥ JAWQDKNG OCPKRWNCVQT

5REX7(5 810/ FRPSRVHG RI D UHFWDQJXOPREGDIHHEB\QH RO DK LG
PRXQWHG D PDQLSXODWRU 7KH URERWOQY ERQWBROMIQIEEEE\ DQ
IRXW3& PLFURFRQWUROOHU FDUGV &SR FEPXAQ L FIONW RIPERVDU G
UXQQLQJ M@XHUZL®AS, OD\HU 7KLV OD&H& LDFPBBUFDAMHMQ Z LV
WKDW GHYHORSEG[XKQBWSES ZZZ VIQGH[ RUU3& 7KFD L& VR QWURO"
WKH PRELOH EDVH 7KH VHFRQG DQG WKH WKLUG FRQWURO WKI
WKH PDQLSXODWRY HFROWDRWY WKH HIIRUW VHQVRU

7KH PRELOH EDVH KDV WZR GULYRREZRHWO\D ®I® WXDR QU H MW \ZK
PDLQWDLQ LWV VWDELOLW)\ 7KHIPRELDHEHEDWHRLY KOMBEBNBQL
ODVHU PHDVXUHPHQW V\VWHP DW WHQV RWRR® HIFX [5Q RYGRP H WHi
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4QDQV /ICPKRWNCVQTU 0GY #EJKC

7TKH PDQLSXODWRU LV D VL[ GRI X0W UDLWIKJ KWZ RP DLQRLIS-XO IHODRIE
JULSSHU $00 RI WKH MRLQWY DUH URWDWDEOH 7KH PDQLSX
SRVLWLRQ VHQVRU IRU HDFK DUWLFXODWLRQ [DQNVGHQGLRE KWL |
JULSSHU

7TKH URERW LV DOVR HTXLSSH&& ZEWKHD P BSQORFKIGBGRRE WKH JULSS
KDQG FDPHUD ZLWK DQ DFTXLVLWLRQ FDUG 7KH UHVROXWLR
,PDIJHV DUH GLUHFWO\ WUDQVRBEWWDB GNKWHR ZNKHGRHVERDUWEHR W
VA\VWHP 7KH FDPHUD LV PDQHXYHUDEOH HQRXJK WR H[SORUH W
WKH VL[ GRI RI WKH PDQLSXODWRU

3&
@ 9LVXDOL]DWLRQ O0LVVLR@!l ERDUG

\/, +XPDQ 5ﬁERQH .5

' QWHUID,

(,ﬁ\ 2PQLG LUHFW;L}%QB‘ﬁ
— = DRWHGD o UHHIHQH 33
2SHUDWR
2SHUDW I /RU VLWH

)
7UDQ "

:LUHOHVYV /$1

&OLHQW 6HUYHU
7&3 ,3 &RPPXQLFDWLRQ

-~ 2PQLGLUHFWLRQ$
mpHUBQWHQQD

:LUHOHVY) YLGHR

wubQvALvwwirRedBHQV RUV

HH]HQHW 6%

o |
L $FWXDWRUYV LQE =R Qv
ORELOH EDVHy | L | 3&

2Q ERDUG

JQIR

SHPRWHSRIBXHEE0; v WH

)LJ $UFKLWHFWXUH RI WKH WHWHYVFHPULPHQWDO URERWLF V\

-KPGOCVKE CPACNJWIEW QH

ICKP TGHGTGPEG HTCOGU
7KH NLQHPDWLF DQDO\VLV RI WKH URERW QHHGV WR IRFXV RQ
DQG WUDQVIRUPDWLRQ PDWULFHV )LJ +HQWRXW HW DO

www.intechopen.com
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)LJ SHIHUHQFH 13JDEPH\(5R8 DOQKGH WKH WUDQVIRUPDWLRQ PDWULF

X
X
X
X
X
X
X

4 L 147484V 7TKH DEVROXWH UHIHUHQFH IUDPH
4,L :L4R,34)8; 7KH PRELOH EDVH UHIHUHQFH IUDPH

4el i 1AF 448 7KH PDQLSXODWRU UHIHUHQFH IUDPH

4L LAT &y 7KH HQG HIIHFWRU UHIHUHQFH IUDPH

4,L :LAT 484V 7TKH FDPHUD UHIHUHQFH IUDPH

4L ' L4R,AR7TKH LPDJH UHIHUHQFH IUDPH

07, 7KH WUDQVIRUPDWLRE P&W UW[ FRHUIU B VS RIQEGHP BAR L\F KOHR G H C
RI WKH PDQLSXODWRU VHH

%, 7KLV PDWUI5p GBNVGIHV

s7, 7KLV PDWU IS5} G&IVEHYV

$7( LV WKH PDWBLL &HMHBLQJ

7¢ 7KH FDPHUD LQWULQVLF SDUDPHWHUV PDWUL[ VHH

&¢7s 7KH FDPHUD H[WULQVLF SDUDPHWHUV PDWUL[ VHH

.73 7KH FDPHUD SURMHFWLRQ PDWUL[ VHH

(7¢ 7KH &DPHUD *ULSSHU WUDQVIRUPDWLRQ PDWUL[ VHH

X X X X X X X

-KPGOCVKE CPCN[UKWCRPKRWEBCVQT
7KH SRVLWLRQ FRRUGLQDWHY DQG RULHQWBINQRROBGENH VY RI W
IROORZLORIGWIKHG 'HQDYLW'+DUWMISQENHDWDWLRQ .KDOLO

ZKHUHGHILRH® N7y N « GHIEyQ®Y DQGRGHILRHW

/CEG%L /CE& UG '607 @08 @09 -60 ﬁ

07 7 DQG/N\DUH JLYHQ E\ 'RPEUH .KDOLO
o epd Fece@ r N
P25 Lf...‘~pLU°<15é. LW L g AF ece F‘l‘iU-q)}J

scoe JU scpacce PU ..pa ..U F U ... pU
r r r S
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4QDQV /CPKRWNCVQTU O0GY #EJKC

7KH GLIIB'UHOQWUDPHWHEW DQG WKH MRLQWVOORPQWYXRIDWRK DU

JLYHQ LQ 7DEOH +HQWRXW HW DO D
N A UD|GGy PP \E RPP diof b f
G E
N G E
N G D 2 2
N E
N G E
N E
N @ E

7TDEOH O0'#KISDUDPHWHUYV DQG WKHSNMRPQWYVSXIOMDWRURI WKH

-KPGOCVKE CPCN[UKU QH VJG OQDKNG DCUG
$VVXPLQJ WKDW WKH URERW PRYHV RQ WKH SODQH WEKH NLQH
PRELOH EDVH FDQ EB GHFWEKHWG H LYD;UDBHNQHE) WKH &DUWHVLDC(
FRRUGLQDWHY DQG WKH RULHQWDIDMRRQ WRHOMREXOHQEDNVWM VF B (
RGRPHWU\ LWV SRVLWLRQ FRRUGIHQDY HM DQ GV R H HIQMWDKRARP L
HW DO D

-KPGOCVKE CPCN[UKU QH VJG OQDKNG OCPKRWNCVQT
W LQYROYHVY WKH LQWHUDFWLRQ EHWZHHQ WKH PRELOH EDVH |

HQG HIIHFWRUSLEVJLYHQ LQ

‘6,L "6 0” g0° 6

$74 DQ"G DUH JLYHQ E\ DQG ;o Udd ¥%S HDRVMALWIKGI\ &DUWHVLDQ FRF
RRyw L DQG <o =« DUH WKH &DUWHVLRQLBRRUGLQDWHYV RI
‘.))é' F.<.)a r »
° cce g LA g
LT 5 )
r r S
S r r g
» ro s r g
6 L nr oo Er
rr r S

JRBREX7(5 8/OV VKRZQ L&, )LPP ;o PP < PP DQ% PP
+HQWRXW HW DO D
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)LJ

IWNVK CIGPV EQPVTQN CTEJKVGEVWTG QH OQDKNG OCP

yLJ VKRZV WKH SURSRVHG PXONMFIVDXHIPWRIFRRBURD PIDUFAKILND
SURSRVHG LQ +HQWRXW HW DO 7KH D UFKSAMUHAWRWH FRD
6$ /RFDO ORELOH 5BERWRFIHR WD QLS XODW RS S BERE VEHHIRE L O H
SRERW $3053IWDQETHPRWH ODQLSXODWRBWY5%RERMK SDIHQW PRGHO\
SULQFLSDO IXQFWLRQ Rl WKH PRELGN PDGLSXUMERU VXEG/ \K'D
DGGLWLRQ IRU HDFK DJHQW FRUUGYBRWGYJDWRHFK®XQUVPDSE
6XSHUY2ZNURBSMALR/@OREF WLHRQODLQHG LQ PRUH GHWDLOV LQ +HC
7KIBXSHUYEUBREOGLW\ LV D YLUWXDO HQWLRK WHKDX\O WHIO® FWK P ROGD
EHKDYLRXU IDFLQJ D JLYHQ VLWXDWLRQ
7KH IROORZLQJ DUH WKH EDVLF IXQFWLRQXVRIHWKBIOD UFKEW HF W
X 6$ B6XSHUYLVBYWUSBFHQWHY WKH PLVVLRQ WR EW IHHWLDELBGW G
DFFRUGLQJ WR WKH VWDWX\8HUFG SWHIR QD Y RIHEDH. RUGHWT\X L U H
HTXLSPHQWY DQG UHVRXUFHV RLGHK EDUWRE RAD QYIS ® ¥ R W\R UP FED
| WKH PLVVLRQ 6 GEVWSWEXGWHY LW RQ RQ WKH FRUUHV
H[HFXWIERQ R Q
X /05% /RFDO ORELOH SW6BRWFHIHQWQLSXODWR UV SRIERKML BH M QM
UHPRWH HQYLURQPHQW LQIRUPDWLRQ RI WKH PRELOH EDVH
XS WR GDWH LPDJH RQ WKH HQYLURQPHQW ZKHUH WKH UREF
UHSRUWYO0GH BB5RQ WKH H[HFXWLRQ3RURIBSWPMBREQWLRQ W
DJHQW FRRSHUDWHV ZLWK5 $V Kb KNG & HD RIHAMW WR PDNH D Gt
'"HFLVLREFRUGLQJ WR WKH UHFHLYHG LQIRUPDWLRQ VHQVRU
WKH VWDWXV Rl WKH RWKHU DJHQWV RI WKH DUFKLWHFWX
505% 5$58RU H[HFXPMNIRRXQ
X 96$ 9LVLRQ 6\VWHR\WIHOWW REVHUYHY WKH HRNUER®WHR® |
E\ WKH YLVLRQ V\WWHP WKH FDPHUD QIE MWD ODFVEV RXQV KM K B
UHTXLUHG LQIRUPDWLRQ IRU WK H HFIHWDRDL R @ BRI \REDES W X VWICR
LPDJHV LPDJHV SURFHVVLQJ ORRQRI|BEWMROW\WQ GHWHFRJIQLW
X 505$ 5HPRWH ORELOH 5RERW $JHQW 5$ERWSHIVEWH MIHXL\E X O
VFDQV WKH YDULRXV SURSULRFH®WRU VD @TGX H] BIHUIR FHISHV LR
EDVH PDQLSZBDMHREUWQRBQVHQGY WKH XVHIXO58Q88YPQWLRQ
RUGHU WR PDLQWDLQ D FRUUHFW UHSUHVHQWDWLRQ RI WKF
HQVXUHV WKH ORFDO FRQWURO BRW R/ HE \PRIE QG i QEID VI VRADUXLFS)
DFWXDWRUV DQG H[HFXWLQJ WKH HVX OQDBIOHD W IRROQV RR OW i W/
EDVH PRWLRQ RI WKH PDQUSEH DMWRIHFRINHREG EFWLRQ
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&RPPXQLFDWLRQ

[3HUFH]9{/&REQ\]*[R@FW].RQ [3HUFH]9«[VI1—R—'Q.\}*{R@FW].R'Q
/RFDO ORELOH 5RERW-‘$JH V'-RQ- /RFDO ODQLSXODWRU 'SRERW $JHQW /$5%

! ; ; ;
1 ."
! [ 3HUFHr qu.\]-)&[R@Fw}RQ .
! H : 9LVLRQ 6\WWHP SJHIQW 968
' Sy H : i

_______________________________

______________________________________________________________

G | > RQ&:
] v

&RPPXQLFDWLR6

H( 3HUFH]9\{/|H$Q\]*[RQFW}'RQ [3HUFH]5\{IIrREQ\]-i-[RQFW}R.Q
! SHPRWH ORELOH 5RERW $JHQW 505% {SHPRWH 0DQLSXODWR U} BRERW $JHQW 5853

______________________________

[ 9LLD® URERW ]

[ 3K\VLFDO URERW ODWHULDO UHVRXUFHV]RI WKH URERW
)LJ OXOWL DIJHQW FRQWURO DUFKLWHFWXUH

+ORNGOGPVCVKQP QH VJG EQPVTQN CTEJKVGEVWTG

7KH DJHQWYV PXVW EH DEOH WR UHVSRQG WR DV\QFKURWRXV DC
UHTXHVWV DV VRRQ DV SRVVLEOH RDFFRHGLROEIRWR &RQV IETRBE O
DJHQW LV LPSOHPHQWHG DV D VHW RI FRQFXUUHQW FRPPXQL
H[HFXWLQJ DXWRQRPRXVO\ DQG LQ SDUDOOHO
7KH DJHQWVY FRPPXQLFDWH7&3 \VGRERW RNR BV L)Q W MAKDHSKESRUHHY
XVHG WR SURWHFW WKH DFFHVV WR WKH UWKDINH®RIYWVKHD DOH!
39DULDBW®HOR PN DNIOWBRHXQORFN WKH DFFHVV WR RMKHYMFKD UL
DIHQW KDQRZIDHGJIJHWRMMWHGHVFULEHVY LWV FRQILIXUPMLRQ C
LPSOHPHQWDWLRQ RI WKH PXOWL DJHQW FRQWURO DUFKLWHF!
F VHH )LJ IRU WKH OHJHQG RI WKH QH[W ILIXUHV RI WKLV
/05% /$5%$ 96$DQ6ES DIJHQWYV DUH GHINWHXIRSN® XQDR & LQVWDOOHG
WKH RIl BRBUB$ DQB$5$ DIJHQWY DUH LQVWDOOB& RIQHWEBHHRII E
GHYHORSKH&S DB Q' (]

d6KDUHG \,'Dl_i?,_LJ_F_Q_(B_)E?;FFQI_-(_Q_\/h(F>HR 6KDUHG|YDULDEOHYV

)LJ /IHIHQG RI WKH GLIITHUHQW FRPSRQHQWV RI WKH DIHQWYV
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SWRGTXKUQT[ #IGPV

7TKBXSHUYLVRULSIHGPRQVLVWYV RI WKH IROORZLQJ WKUHDGYV

X

&ROQILIXUDMINRQVKUHDG DOORZV WKH RSHUDWRU WR FRQIL.
FRPSHWHQFHV HWF DQG WR LQWRIR GKAH NDOIRZ OHKGH] H GR R WIKD-
DQG WKH SDUWLDO NQRZOHGJHQERWW HWOYLNRIMHOWDQFHV I
&RPPXQLFODWLRQWHUIDFHY WKH DJHQW ZLWK LWV DFTXDLQW

FRPPXQLFDWLRQ EBRIFYHRRIRQBM@E SHFHLY H

6XSHUYLWANR@QROH LV WR DFWLYDWH WKBHDGNYUW EBWDYHRXO W
JLYHQ VLWXDWLRQ DQG GHDFWLYDWH WKH RWKHUV

+XPDQ 5RERW LQWEUVSPH\V GDWD Rl RGRPHWIHRWQMSE SRV HVILR
VHQVRUV WKH VWDWH RI WKH JULSSHU &&' IP\DPHQOR ZR DWH\
RSHUDWRU WR LQWURGXFH WKH PLVVLRQ WR EHZHWHKFYXWHG E
FRQWURO DUFKLWHFWXUH

OLVVLRQ 'HFKVVRWKUHDG GHFLGHV HLWKHU WKH PLVVLRQ WR
DFFHSWHG RU QRW )RU WKLV BLO®LWW DEXHKNNWD WKW RIY DIO®D
UHVRXUFHV ,I WKH PLVVLRQ LV WKRAHBWHKIGU DN HIQW W H®W M
2WKHUZLVH WKLV WKUHDG LQIRUPV WKH R SK WXAR WP RV \LIMRWQ L C

K&RQILHU +XPDQ 5RERW \
3DUDPHW ,QWHUIDFH R Q
= 5> ) e 4 RQ

AR .
PN

P " _+" |2SHUDWLR|QV30DQ Q

- W
i |.QRZOHGTH
K %DV -.\!}/_,LsRQ/

[ 2WKHU /RFRDO $

)LJ OXOWLWKUHDGL®$S DUFKLWHFWXUH RI

.QECN /QDKNG /CPKRWNCVQT 4QDQV #IGPV

7TKHRFDO ORELOH ODQLSXOLWRU BPRERW WIWHRW L[ WKUHDGV

X

X
X
X
X

&RPPXQLFDWLRQFRPAXQHNDWLRQ ZLWK WKH RWKHU ORFDO DJF
&RPPXQLFDWLRQLYR D OMREZY FRPPXSD5/505W 5D JIHQWK
&RQILIXUDWLRQ

6XSHUYLVLRQ

6HQVRUV 3URWHWNEKUYHV LQIRUPDWLRQ RQ WKH HQYLURQPHGQ
86 DQG 2GRPHWHU VHQVRUV IRURWKHVPARERWN ED MHJ VB RAHQWIR |
6WDWH Rl WKH JULSSHU IRU WKH PDQLSXODWRU

SRVLWLRQ &0RBXERREEMWORQPRERW WKLV WKUHDG FDOFXODWHYV
PRELOH EDVH RQ D SODQ UH®RWLYHO\ WR DQ\ IUDPH
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JRU WIKOHQLSXODWBRUHERERWKLY WKUHDG WHVWV HLWKHU D J
EHORQJV RI WKH FXUUHQW ZRUNWSDRKHRWI WK B GIOLQLISKO DWR
FDOFXODWWNFWKHQHPDWLFDRG \IXKHUVH .LQHPDWLHFI ORKGHO .
PDQLSXODWRU

2WKHU [RHEDOVS$

i

% % %

QILIJAUD F&QPPXQL WLRQ
UDPHWHUW N+LJK /HYLO..
9DOXHV6HVRL1\ Q

QRZOHGJH
%DV

5HPRWH ORELOH ODQLSXODWRU %RERW $IJHQW

)LJ OXOWLWKUHDGL(D05[$U/EBK$WHFWXUH R

8KUKQP 5[UVGO #IGPV
7KH LPDJHV FDSW&&HFEDEHWKIRI WKH URERW PXVW XQGHUJR VH
H[WUDFW XVHIXO LQIRUPDWLRQ DQG WR FDOFXODW®HWRKHFRRU
9LVLRQ 6\WWHPJ$JHOQWFRPSRVHG Rl WKH IROORZLQJ WKUHDGV
X &RPPXQLFDWLRQ
X 6XSHUYLVLRQ

X ,PDIJH &DSWX8&QBDPHUD RI WKH URERW GHOLYHUWRIFWRWLQXF
VFHQH ,PDJHV DURDUWRFNHG LQ

X &RQILIXUDWWHRRRQILIXUDWLRQ RI WKEYD DHWI) \WDRREWIDMWLR @ |V
DQ&DPHUD *ULSSHUVAHMHOLEUDWKRIQH SDUDPHWHNQRYWOH &IHR U
ED\WRH VOKBDJIHQW

X ,PDJH 3URFHWMWOHGALRY LVOWSISOLHG WR UHPRYH WKH QRLV
UHSODFLQJ WKH YDOXH RI D SL[HOWM QKHIRERSW CBQ [HDO X H HRF |
UHVXOWLQJ HIPPDUHI7KMEGQDUL¥BWYRYWY RI WUDQVIRUPLQJ WK
DQRWKHU IRUPDW ZLW KE @/ ZIRNF RACEM_HDFRQESR DWRHU WBFNJURX QG
7TKLUREMHFWYV FROVBRWMHFREGRRONLVW RI ILQGLQJ SL[HOV L
WKDW FRUUHVSRQG WR FKDQJHV RI \WKHRWXMKPD QP EQQYGAHQ\

KDV EHHQ XVHG IRU® B OJHF REQH\ ERVGIHR QD/W YV RIY RI LGHQW I
WKH IRUPV DQG FODVVLI\LQJ WKHP LQ WKH FRUUHVSRQGLQ.
FLUFOHV HWF 7R XUKLW DD e VVREEP D W DR/ KDV EHHQ XVF
UHVXOW L\38WRNH\EVHG,PDJH

X " ([ WUDFWKRY WKUHDG FDPRROGWHD/MWWKHRI WKHYIWRD YOLAWO FHC
WKH REMHFWYV 7KH UHSXOWWV DD W WRHRAMNWG LQ
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X ' ((WUDFWKRQ@LP RI WKLV WKUHDG W M D/OR FRRRISHYD R WK H
REMHFWV Rl WKH VFHQH XVLQJ WKH &&'ORERDWL RIQN S DD DALHW
FDPHUD LW LV SRVVLEOH WR HVWLPDWHKXRQ®\RWZHRV AR R G}
[ DQRWKHU PHDVXUHPHQW V\WWHP LV QHH GG HORSE KX HLE |
%RX]RXLD 5DKLFKH W LV DV IROORZV
X )JURP WKH FDSWXUHG DQG SURJFRRRUGLQPDNHY WKMVKH VHOF

DUH FDOFXODWHG E\ XVLQJ WKH FDPHUD PREGRFMHREWDLQHG
X 7KH PHDVXUH UHSUHVHQWLQJ WLKHREWIOH. @ & & § R © N\BH

\/\

&RQILJ

VLQ

6HU Q{}@Qw

[ 2WKHU /RFDO $JHQWYV ]

)LJ OXOWLWKUHDGL@QSDUFKLWHFWXUH RI

7KHDF T XL VLVOMRKEH.JPH Q WIDQVEKROQ D F W HUW HBVLRQH LOOXVWUDW H
%RX]RXLD 5DKLFKH

- - - e —
- ¢ e ¢
- — &Jos EJvP= JuvEInce
%suE Ju PS> Sliv=Iv E]s S]iv

I m¢

N Pu vs §

[ |- Z E § &]i é]}v‘ .
)LJ 5HVXOW RI WKH LPDJH SURFHVVLQJ SURFHVYV
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%COGTC ECNKDTCVKQP
&DPHUD FDOLEUDWLRQ F_I?QVLVWV LQ GHWHUPTL,QWR&DW R S¥ DV L

" FRRUGLQDWHV RI D SRHIQHW SLUH WKHHEVIS@FH FDOLEUDWLRQ JUL
V

' LPDJH SURMHFWLRQ zmﬁcamnpwm\mmmylzecsmmﬁw@o
7KH UHODWLRIDBDBWYHHQYHQ E\ VLYKBIQHDUELWUDU\ VFDOH IDFV
2KQLVKL

o0Q
H)RL A6 0

m%:q

JRU WKH FDPHUD FDOLEUDWLRQ WKH PHWK®RRS 3/HRES R WHBRIQY L %\
VROYLQJ Q ZHEWKHWOH\ =LVVHUP®QP P DQAH WKH HOHPHQWYV F
PDW U4 |

|55+

r FeaJ FQad FQay ‘:56‘ Q

‘T5 U V¥ s r r r
v or o r B U % s FBaJ FRad FRay | °7 R
T W % s r r 1 r Fead FQaY FQaY 42? Q
rororr 5 b % s FRadL FRayY FF%éeVm%‘l_w%\
a4 a4 4 &4 a 4a 4a a a EY Im:a}q‘
a4 4 4 a 4 a4 a a a a g ooaa
T W Mos o rororor FQAT FQAY FQAN 0 QI
fr v v r &% U W% s FRaJ FRay FRAMO -~ 1Q O
i1 ;,0
7KH REWDLQHEGLPDWYHQ E\ +HQWRXW HW DO G

Fratrwy razssr Frary{ x{avvv{
I Nmraxv{z réassww Fravuv ogu{azu{v
rarrrw rarrrt rarrrx S

%COGTC )TKRRGT %CNKDTCVKQP
&DPHUD *ULSSHU FDOLEUDWLR® FR@IANWGERIBLQGLQI WKH
JHWIs DQ&s EH WKH WUDQVIRUPDW LR Q LRIM@GEMEBFFHR/Q G IS RAQMMR BIR )
FDPHUB; L/GPW, DQ®G, EH WKH WUDQVIRUPDWLRQ PDWULFHV GHILQ
WKH HQG HIBHFWRRUHMBRQGLQJ WR WKH ILUVWI DVKH VFBRIRNVHFRQG
7R ILQG WKH &DPHUD *ULSSHWFIWKIHEBEWKRG BHWHDRSHG LQ 7
LV FKRVHQ ,W LM BBWHWGTRD BMXGIPRHROQKREWY RI VROYLQJ Z
X $ &7 &Tg 7KH PHDVXUDEOH WUDQVIRUPDWLRQ PDWUL[ RI W
LWV VHFRQG ORFDWLRQ UHODWLYH FDPHUD PRWLRQ
X %07 &7 7KH PHDVXUDEOH WUDQVIRUPDWLRQ PDWUL[ RI W
LWV VHFRQG ORFDWLRQ UHODWLYH URERW JULSSHU PRWLRQ

# 0% 6L 6,0 $

7KH REWDLQH/@ IPDWWYIHQ E\ +HQWRXW HW DO H
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rayutt Fraxwyu rasyzy Fszuasxrz
Y raxwi{w rayv{y rarwww Fx{avsxs
6, N n_ " N N r
Frasyrv raryyt ra{ztu r
r r r S

4GOQVG /QDKNG 4QDQV #IGPV

7TKHBHPRWH ORELOH BRHERWES$I)HQW FRQVLVWYV RI VHYHQ WKUHDG

X

X
X
X

X

&RQILIXUDWLRQ
&RPPXQLFDWLRQ
6XSHUYLVLRQ

S5HDGLQJ /06 6LHMPWREDWYV FRQWLQXRXVO\ /WK N VRGO \&RUWVR
GDWDRQXHWD6 LWHPV

5HDGLQJ 86 GHKQVRWKUHDG LQ LWV WX186 VHQDERNG\PREEWDWQ W O
GDWDDIGXHRB6 LWHPV

2GRPHWHKLY WKUHDG UHDGV WKH YDOXHV (B5 {/BKH LLQPAUBIC E B @/
RQ WKH GULYHQ ZKHHOV Rl WKH PREYOHWEDNXU UMD FOROWL
RULHQWDWILRRBOLBOZIBEHZBEHOV VKRZQ LQ +HQWRXW HW DO [
IDYLJDWWRBRQVLVWY RI WKH PDLQ W ROMW R IRW IO DA KB VR W, K\H
IDYLJDRARB®RXODWH VW YCEES GIBMLRI\EH VHQW WR WKH DFWXDWRL

EDVH LQ RUGHU WRUBRWHSW RH® LEYQ,swousEwusn&KLOH DYRLGLQJ
SRVVLEOH REVWDFOHYV

[ /IRFDO ORELO\]I-HQS‘WERW$ ]

& QRZOHGJH
:‘.. %DV
/). &RPPXQLF 4] &RQILJ) GDWLRQ &
S 3DUDP HVHUY %
i % 5HDGL Qi
="\ /06 6HQYHUV
LRTQ :
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4G0QVG /CPKRWNCVQT 4QDQV #IGPV
7TKBHPRWH ODQLSXODW)RU 5RERWFRIFHSRVHG LQ LWEWXUQ RI VH

X &RPPXQLFDWLRQ

X &RQILIXUDWLRQ

X 6XSHUYLVLROQ

X 5HDGLQJ 3RVLWLRQWHWBGVRUKH LQFUHPHQIDOLSRWDWIORIEY RA
HDFK DUWLFXODWLRQ RI WKH PD@DSXOG RYRH CCHPG WYHV GDWL

X 5HDGLQJ (IIRUW 6HQVRVK/LEWDKUHH BGLSISHWUWY WXUGDWIDGV V
*ULSSBHQG WKH VWDWH RI WKH JULSSHU 2SHQHIBBDRU GDONRD H G
9IDOXHV*RLS SIHWRRIFHYV Y[ JRUTXHV 7[6WDWH RI WKH *ULSSHU

X 2SHQ &ORVHLW RSHHQW RU FORVHV WKH JULSSHU

X ORYHPHTQKXALY WKUHDG FRQVLVWYV Rl WKW FDIOF YXUGRIBMHRA RALKG N UR
WR EH VHQW WR WKH DFWXDWRUV RI WKH7 DD QH\E XDDOWHRIWL RQ F
E\4 «4 ZLWK D JLYHQ YHORFRW\HDFK MRLQW

/RFDOODQLSXODWRUSRERW$ HQW

%DV
; \'({hyWLRQ

(HUV

BRV

6HQVRUV

[ 3KV L F D OSOMDBRE RW O D
)LJ OXOWLWKUHDGL@ITBUFKLWHFWXUH RI

'"ZRGTKOGPVCN RCTV

7KH FRUH WKLQNLQJ RI PRGHOLQJ DQG FRQW UR ®XIOWL FORIELIQOM
VIVWHP LV WKDW RI UHDOL]LQJ FRRSHWDWLRD PREW DHHED WH HD €
VHQVRUV VI\VWHP ,Q RUGHU WR VKRZ WKRQY ROGMEKMES RI WKH
/$5$96$505%$ DQS®B5$DIJHQWY WZR GLIIHUHQW PLVKLRQ\HBWHRER Q
JRU WKH HQYLVDJHG H[SHULPHQWY DOO WKH SRVWBWLEQV DQ
DGGLWLRQ WZR FDVHV DUH GLVWLQJXLVKHG )LJ
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X 7KH 7DUJHW EHORQJV RI WKH FEKRWKHY W DR NNYVBDEFHIRY RRID\
RI WKH PDQLSXODWRU

X 7KH 7DUJHW LV RXWVLGH WHKIRERWUHQIW ERVNV S\OXHHH RREWRKH |
XQWLO/ DKW ZLWKLQ WKH QHZ ZRUNVSDFH RI WKH PDQLSX
PDQLSXODWHMAMWHK LWV HQG HIIHFWRU

I

- dZ A}EI+*%o }H( dZ A}EI+% H(

| / §Z (€} }s / / §Z (€} }s
i@\ |
- Vge _,,x”‘\dz d EP 3§ & dz d EP §
yLJ 7KH WZR SRVVLEOHDFOMW IRU D JLYHQ

(ONNQYKPI C RTGFGHKPGF QRGTCVKQPCN VTCLGEVQT]
7KLV H[SHULPHQW SUHVHQWY WUDMHFWRU\ SODIVQR QY DG FHR®EG
HITHFWRU Rl WKH URERW KDV WR EH DV HXHBSHW\D WR RQIDEO W U D
JLYHQ E\ D VHW RI &DUWH¥ED Z KRRW GQ\MQADWRY KRORQRPLF PRE
WR DYRLG WKH REVWDFOHV SUHVHQW LQ WKH HQYLURQPHQW

5VTCKIJV NKPG HQNNQYKPI

,Q WKLV H[SHULPHQW DV VKRZQ LQDMBFWRWX W R EHUIRWIORZHIC |
HIITHFWRU Rl WKH URERW FRQVLVWYV RJLDVVIQ BRMMWIOR@HDFR Q Q
ILQDO SRVILWLRGHQWRXW HW DO H

7R FRPSXWH WKH LPSRUHGHS\WRMEA URQP¥KHG E\ WKH HQG HIIHFWR
X 8. 3@ WKH VHIPHQW® WRQQHFWLQJ

S 5 s

X s WKH FXUUHQW SRVLWLRQ FREEGLQDWHYV RI WKH HQG
X Kk €K 8 WKH SURMHRRQVWKG RBIF@ QW >
X 1HZB; 1HZB< 1WXKBEFXUUHQW SRVLWLRQ FRRUGLQDWHV DQG

PRELOH EDVH

X 3RVLWMWRQ%% o o,wWKH LQLWLDO SRVLWLRQ FRRUGLQDWHYVY DQ
PRELOH EDVH

X 3RV LWLR Q<w%)Lof)Lo WKH ILQDO SRVLWLRQ FRRUGLQDWHV DQG
PRELOH EDVH

XP ;5p 8 8 DSRLQW LQ WKH VSDFH

412 LPUKE 0 E g
T LPUOYE 0 Eg
<, LPUKR<OES§
o) P&43

| D>AR Z

KSLV RUWKRIR QDO WR

kig 50U k:: 0 Eky ;50 U k;;00 Ekg<s0 U kg<<p L 1
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JURP DQG WK KK SARKVH. QHBWMRIEH UHDFKHG E\ WKH HQG HII
URERW RQ WK3d3@ LRHQWHQ E\

ik W oL L

<« W< < 9

:K W:| :L :L

W ;I ;L ;S ;L <I i <S i :I :L :S :L

oL S 9 T

7KH SRVLWLRQLQJ HUURU RI WKH HQG HIITHFWRU LV FDOFXODWH

'NN I§::gF :5;5E :gF 3,5E :gF ;8

____________ ( 3RVLWLRQ

3RVLWKRQ
)LJ 7KH VWUDLJKW OLQH

IR GORDIPGIVHIMANLRQ DQG LWV

7KH VWUDLJKW OLQH IROGREEILYJIIDDHRULW KPOIRRIZ V
6WUDLJKWB/LGBSBRRPORZLQIB

LI» &XUUHQW ZRUNVSDFH RI WKH PDQLSXODWRU

ZDLW IRU PHVVD 3R VGLRHEURRIPEEDVH LQ
*HQHUDWH WKH SRV¥XFNQAJFOWKHQWDWLRQV IRU
4L « &KRRVH WKH EHVW FRQILIJXUDWLRQ
6H@QRGY HL4 « WSR$5$
ZKLBGH 3 ~

5HFHLYH 1HZB; BHDR®5HHZB

&DOBX®DMAFRUGLQJ WR 1HZB; 1HZB< 1HZB

LI3» 3 3@ *
& D Ok XOKOHW §lU RMRI@G V@R Q R

*HQHUDWH WKH SRWKWXVHOH RWKHHQWDWLRQV IRU
4L « &KRRVH WKH EHVW FRQILIXUDWLRQ

6HORYH 4L LWeRBE5$

7KH VWUDLJKW OLQH IROMB3LQA DV HRUKWHIR ERIWDR Z
6WUDLJKWB/L@BBRPORZLQIB
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&D O BRVDLWIRRI@ HVSBQGLQJ WR

6 HDRGBIR V o WHBRE $

ZDLW IRU 0RRIVOMHIEREPRS $L Q

6HQG ORE L3RY [BIMWERRS Q

&DORBRYVALWIRRIQHVSBQGLQJ WR

6 HQFEBIR V . W\IHRG $

ZKLOHHZB: 1HZBE 3RYBWLRQ
5SHFHLYH 1HZB; BHDB®5$HZB
6HQG 1HZB; 1HZBKR5$HZB

7KHVH WZR SUHYLRXV DOJRULWKPV DUH H[HFX®&H B\ IMDKISDUDOC
FRUUHVSRQGLQJ DJHQO®$ D QGBS HPIGROQHTXHVWY DQG UHFHLYH
DQG UHSRUWYV IURP WKH FROBSHVER RS LW I/KHQ WEBR B $VDIGPGH
5$5$PRYH WRZDUGV WKH UBRNLYWLREG RKIHVRRBIVOIH EDVHRDQG
WKH PDQLSXODWRU

'"ZRGTKOGPVCN TGUWNYV
7KH VWUDLJKW OLQH IROORZLQJ DOJRULMNEP W @GRS RDAHG SUH
LPSOHPHQWHB® BXR (% I8 HO LV XVHG WR JBQBHRWW W IVRIQHY VR WKD)
HQG HIIHFWRU RI WKH PRELOH PDQLSXODWRU IROORZV WKH GHYV

)RU WKLV H[SHULPHQW PP PP PP3 D&G=

PP PP PP 7TKHUHIRUH WKH RSHUDWLRQDO WL
VWUDLJKW OLQH ZLWK D VORSH RI DERXW PP PP
7KH LQLWLDO SRVWXUH RI WKH PRELOHWNRDVHRDQOQBVWRDWWLED W
7D U QEW. ousm, oLBe, Quw. QL. QLF(. oL oL oL ouw PP PP f PP

PP PP f f f )JRU WKLV LOQLWLDW BRIVAWLRQ W

4 oLt oLd oLd oLd oLw f f f f f f 7KH IWRBOPBRNVQW LERDY/ |

DQG WKDW RI WKH HQG HIIHHZFMWRU BRMY UV 98 QG kL <) WR)Lo

loLeByLo Mo PP PP f PP PP PP f f

)RU WKLV ILQDO SRVLWLRQ 4 WddH bL QRO MRLOW HQIOHV f

f f f f

7ZR FDVHVY DUH WHVWHG IRU WKLV HIDPSOH +HQWRXW HW DO

X 7TKH HQYLURQPHQW RI WKH URERW LV IUHH QR REVWDFOHYV |
PRELOH EDVH FRQVLVWYV DOV R WRlGR WMAMEEE K WD FRIH W R D\ H F
FDVH WKH URERW IROORZV SHUMAFPWQHWKH LPSRVHG VWUDL

X 7TKH VHFRQG FDVH LV PRUH GLIILFXRELGKHEDRI) KRURWRPLY
REVWDFOH SUHVHQW LQ WKH HQMNMFWRRP KQW X RLEOH INXKZD HWQ GW
FRQILIXUDWLRQ RQ WKH VWUDLJKW OLQH )RU QWKHWXHFRQ
RSHUDWLRQDO WUDMHFWRU\ IROORZHG E\ WKH HQG HIIHFWRI
HQG HIIHFWRU DUH VKRZQ RQ )LJ
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)LJ 5HDO WUDMHFWRU\ IRO®WMRZHG E\ WKH PRELOH EDV
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&EKUEWUUKQP QH TGUWNVU
)LIV DQG VKRZHG WKH BSRUDVWKIRQADRG WIUBMMRWRWKH Y
VRPH MRLQWYV RI WKH PDQLSXODWRU DQG WKH PRWLKRQRR) WKH
WRRN DERXW VHFRQGYV
7KH PD[LPXP SRVLWLRQLQJ HUURU FDOFXOWWHGGEMUDJH WUURR

PP 7KH HUURUV VKRZ WKDWREZWNVKWH GIH VILRXHIBNVWR DR OKW OLQF
7KH ILUVW UHDVRQ IRU WKLV HUURU LV WKH LQBWVDW® WRFRWLWLR
FDXVHV VWUD\LQJ IURP WKH LQLWLDO SRWIUWMRHEF WRW\WRKR MRG®
SUREOHP WKH PRELOH PDQLSXODWRU PXVW DEVRUBMKRY HUU
6HFRQGO\ DQ HVWLPDWHG SRVLWLRQLQJ HUURU RI WKH PRE
1HZB; 1HZB< 1HZBELQJ LWV PRWLRQ HIIHFWV WKH WLS SRVL
GLUHFWO\ 7R DEVRUE WKLV HUU®R P RWHK H ®RIDEN.G\X\W B WORGWM X K R/ XL W
HUURU LV GHWHFWHG )LQDOOD QUISK @IRVE RYH © FPRRWL RRY) B/ XKWLBR J
WKH PRELOH EDVH FDXVHV D GH®B\ HQGWHK HHBERRIUW 7/KQ VQIURIE @
VROYHG E\ LQFUHPHQWLQJ WKH YHORFLW\VRK DWK IR IP\V Q H SPXFOEDLVD Ri |

#NKIPKPI VIG GPF GHHGEVQT @M QD& TR\ ¥ [WWQ URKKPH VG GGG [G
ECOGTC CPF VJG ./5 UGPUQT

$ SRVLWLRQ EDVHG VHUYRLQJ FRQW U R® LRYJPWEHOHA\ HP D Q K 8 )XQGD M
DQG WIBHVHQVRU LV FRQVLGHUHG 7KH ZREWNGQD HFPUNGWR S RML W
FRUUHVSRQGLQJ WR YDULRXV REMHBRERWE\ WKH HQG HIIHFWRU
7R UHDFK DQ REMHFW LW LV QHFHVVDU\ %% \FHDGGAWX UIIR D @/ K P\D Ir
D UHTRRVW *ULBBHUNVBGS LQ RUGHU WR SRVLWLR®RW.KRW PQQLS
UHDG IURPQRZOHGJIWRIIBEIVEIWHU WKH SRVLWLRQLQJ9®B WKH P
FDSWXUHV DQ LPDJH DQG FDUULHV RXW WKH 'QARRVGDRRD SHRF H
Y RI WKH JUDYLW\ FHQWHU RI WKH REMI$HA W UD FKR R RIWRDLIGD V§ WV
DQG VHQGV /WKHM 5D OZD\V QHHGHNRRKWMHGLQDWH 7R WKLV DLP L
VHQW LQ SDUTSOBHING YWBKLFK WUDQWYBEW\SHRAHUWR. QJ WKLV UHT
505$ VHQ@69DOXGDWDOSR 7KLV ODWWHU VHOHFWV WKH PLQLPXP
HOHPHQWKNRHPHQW FRUUHVSRQGLQJ WR f WR WKH7KLV YDH
FRRUGLQDWH /W58%VZKNHRXWKWR QRZFRRUGLQDWHY RI WKH SRVL
UHDFKHG

'ZRGTKOGPVCN TGUWNYV
JRU WKLV H[SHULPHQW DV VKRCGROWXUH RIWKKIHL®RBILOH EDVH
HQG HIIHFWYBYEMVoSw, oLk, ouw, oL W(, oL W( oLW( oL oL W.ouw PP PP
f PP PP PP f f f 7KH SRVLWLRQ WR
HQG HIITHFWRU RI WKH URHERW DURUDWKRDVGLRWWWOFGI SRWLWLRQ
DQJOHNLW o ot oW o oLw f f f f f f T7DEOH VK
GLITHUHQW SDUDPHWHUV RI WKLV H[SHULPHQW
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4QDQV /ICPKRWNCVQTU 0GY #EJKC

,PDJH 5HDO &DOFXODWHG ORELOH %D[VH
&RRUGLQDW&-RRUGLQDW%Q/YDO(H &RRUGLQDWHVY FRRUGLQDWHYV
X YSL[HO [\] PP [\] PP o6 <on G
PP PP |f
PP PP |f
PP PP |f
PP PP |f

7TDEOH 'LITHUHQW SDUDPHWHUV RI WKH H[SHULPHQW

7KH MRLQWYV DQJOHVY DQG WKH FRUUHVSRQGLQJ HQG HIIHFWRU [

7DUJHW -RLQWVLDQJOH|V 4(QG HIIHFWRU FRRY GL @DRV#NV

7DUJHW PP PPP f f f

7DUJHW PP PPP f f f

7DUJHW PP PPP f fl f

7DUJHW PP PPP f f1f
7TDEOH -RLOWY DQJOHV DQG HWOQKHHG LHFHIPWBRHDMR VW XUHYV IRU
7KH IROORZLQJ VQDSVKRWYV )LJ VKRZ WKH REWDLQHG UHVXC

7KHWSRLOW QGSRL?Q(VM UGSR L @WH WKS R L @ WH
)LJ 3RVLWLRQ EDVHG VHUYRK®J FORPGMWDRDQE\ WKHQI0 6V VHQ
SREX7(5 8/0

&EKUEWUUKQP QH TGUWNVU

7TKBW6$DIJHQW XVHV WKH H\H LQ KDQG FDPHUD WR\HQ®BFW WKH
WKH REMHFW WR EH PDQLSXQODS$HDQE Wil NRERW XMKBHW K H
VHQVRU WR REWDLQ WKH ILUVW FRRUGLQDWH

7KH PD[LPXP ' UHFRQVWUXFWLRQ HUURU FDOFXODWHG E\ I
HUURU LV PP 7KHVH HUURUV DUH DFFHSWDEOH 7KH\ DUH (
PHDVXUHG UHDO YDOXHV WR WKH ORZ ULJLGLW\ RI WKH PDQLS
WKH FDOLEUDWLRQ SURFHVVDRIGMWEBR WHKH'RHHEORRPRUHFLVLRQ
7KH PD[LPXP SRVLWLRQLQJ HUURPLIOLPXPPPUDURIWOHVWKHPP 7KH I
DUH SULQFLSDOO\ GXH WR WKH HUURU LR WIKMHHHEIMMH DRDHDG- )SSR Y
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