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'"HSDUWPHQW RI| *HRPIRHQ F)HD FKIDAL\DRIQLYHUVLW\ 8UPLD ,UDQ
'"HSDUWPHQW RI (QYLURQPHQWDO 6FLHQFH 8UPLD /DNH 5HVHDUFK ,QVWLWXW

S5HFHLYBQ@XDU\ UHFHLYHG LQ UBPQX\DHUG DFBHR 9WHEWBXD U\

.H\ZR $EVW
+HDY\ PHWDO ORLG FRQWDPLQDWLRQ LQ WKH HQYLURQ!
& K H V KRHXQ LPSRUWDQW SURE®RKM Q&KW VRMHP RK WKH PDLQ FRSSHU GF

&RSSHU 'HSRVLWKDW FXUUHQWO\ DEDQGRQHG ,Q WKH SUHVHQW ZRUN
SROOXWLRQV LQ WKH VRLO RI WKH PLQLQJ DUHD ZDV D\
OHWDGOGPRFXP XODMARIQVLRQ W EBRQFRWM ROOHD® RHXH GRPLQDQW SODQW JUT
LQ WKH XSWDNH RI VRPH PHWDO ORLG V IURP WKH VRL(
SROOXWLRQ ,Q&/MFRSOHYV ZHUH FROOHFWHG IURP WKH PLQLQJ DUHD DQ
SODWPIYYV VSHFWURP HWKHN UV XOWV REWDLQHG UHYHDOF
6RQFKXV 20HUDVWWMXGEHQLQJ DUHD ZDV FRQVLGHUDEO\ FRQWDPLQDWHG

DQG 1L &) W ZDV% FRQHUKIBFHRWRR® DELOLW\ WR D
&G PJ NJ OR PJ NJ 6U PJ NJ 6Q P
PJ NAKHQ PHDQ FRQFHQWUDWLRQV RI WKHVH PHWD(
DQG PJ NJ UHVSHFWLYHO\ 7KH SODQW ELR

IRU WKHVH HOHPHQWYV ZDV PRUH WKDQ 7KH FRUUHOD!
LQ WIOHDWQRE. SODQW ZHUH V$B PR UGIDQUWWOR SARKH. W HWHEK O W V
SUHVHQW ZRUN SURYLGHV VRPH JHRFKHPLFDO ILQGLQJV
LQFUHDVLQJ LQIRURADOMMVRIR QERKS BMKMZHHQ WKH HOHPHC
SDQWYV DQG GLIIHUHQW VRLOV

,QWURGXFWLRQ

5DSLG LQGXVWULDOL]DWLRQ %LBQBJILFBQ!IBISHORD FKHY VXFK T
DQWKURSRJHQLF DFWLYLWLHV KDUWHV BOW VDR BNHHR WD K MIEHIERQ J T
FRQFHQWUDWLRQV Rl GLIIHUHQWFIRQBQGHNY BIQSRO®®XW D Q@D/E OH

HVSHFLDOO\ KHDY\ PHWDOV VRUWMRHgHDS\RMRDX R D QWKW KSBERYED X W H C
EHFRPH RQH FFIRWRKHURDLQQ PDQ6SQEM WRH SHUVLVWHQFH RV KHDY
WKH ZRUDGLIIHUHQW FIHKRYEBRPRUH WKDQ DQ\ RWKHU FRPSRQH
UHPHGLDWLRQ SURF H\HGHW APHFHEBDQWRLMDUH WKH SULPDU\ UH!
HOHRNWQRWLF UHPHGLDWLRQ VRQOLUPYKHQW D@ GBER Q/GRX\WD QBVFW L
HQFDSVXODWLRQ KDYH EHHQ RQHF HQ)WOKH XFBIIGQ MWUDWHJILHV F
FOHDQLQJ KWBQWPRWPHBWH@G VLSWHYQWY WDNH XS WKH FRQWDPL(
ORVW RI WKHVH WHFKQLTXHV RRIMWYON D & QWIFIFX PO D BHMEHT YADRWMHPGL
FRVW DQG LPSRVH VRPH FOMKHOV QBIDWHYWKRRWY ,GHQWL
HQYLURQPHQWDO LPSDFWV ,Q IDFIVQWVKBEHFRWW WEDROFBG DFFXF
DQG WKH HQYLURQPHQWDO DFFHSCWDHEQW VWL QD WRONEBR SNBHRAWN D Q (
IDFWRUV WKDW VKRXDIGH EWH G REWES®UHBNLRQ IRU WKH UHPHGLD
DQG DSSOLFDWLRQ Rl UMPHKIGLDWRR® DWPHFXIQRIOKR NRNVOV FDQ EH X\

E&RUUHVSRQGLQJ DXWKRU VDPDQHK WRUEDWL#\DKRR FRP 6 7RUEDW
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WUHDWPHQW RI DQ HQYLURQPHWR VXHDIQZWL®HKHVEARQYW VXLWD
PHWDO FRQFHQWUDWLRQ DQG MKHRRVG LDL\R PR Y VRIFR/M INEIE @ ® HE
UHJDUGHG DV WZR LPSRUWDQW IDFWRUV WKDW VKRXOG EH
QRWHG UHJDUGLQJ VXFK VXLWDEOMWHHERHBGLDWR B HSUKRGW V

> @ 7KH SRWHQWLDO Rl VRPH SOB®WGVSBFRHWDIRU
DFFXPXODWLQJ D KLJK OHYHO RTKHHBXHVPRRADQ BRISHW PQQH LV O
WKHLU DERYH JURXQG SDUWV KIPVREHHQ DPROMLUPM® BHHUEDLMDC
VRPH SUHYLRXV VWXGLHV )RU UMYWDQFH( IWXH KLIK1 7KLV D
DELOLW\F\WIOLV JCOR@BROWBRJIJRQHDU WKH ERXQGDU\ EHWZHHQ WH
IXJD3 @9LROD SU+@FIDSIBWOYLD WKH 7DKERU%PVLQ ZKLFK LV RXWOL
PLQLPMM Q DFFXPXODWLQJ $V &XH&IGRED®AH 1ZDVXM DQG>7T@EUL]
KDV EHHQ UHSRUWHG 7KH DFFXPXPHWRY SODRQWW BFQQVORKRH OD
RQO\ EH XVHG URMPHGKBWERR RQGWKBWLRQV RI &X PLQHUDOL]D)
SROOXWHG HQYLURQP KW VKB X WWX®VRUHDP H) IRIXWH VKRZV WKH O
EHHQ LGHQWLILHG DV D XVHIXOWXGGEHBGDWWRHD RI PHWDO
PLQHUDOL]DWLRQ WKHUHE\ FRQWULEXWLQJ WR WKH
PLQHUDO HPSORUDWLRQ
,UDQ LV RQH RI WWKIF RRARX PWQHHY
KDV PXFKFRBWDOLQDWHG VRLO F
PLQLQJ DUHDV WKLV FRXQWU\ IDF
LQ WKH PDQDJHPWR®NIRYIPK RR X JK
WKHUH DUH QXPHURRR WD MUOQDDACH
VRLOV LQ ,UDQ V GLIIHUHQW PLQL:
LQIRUPDWLRQ DYDLODEOH UHJDUC
RI GLIIHUHQW H GQ-OPW IQWWY SIOD @AWV .
WKH DUHDV DOVR QRW PXFK LV
UHODWLRQVKLS EHWZHHQ WKH Hc|Llkmn
LQ WKH SODQWY BPQG@LIIHUHQW Vﬁ
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Tasuj

Urmia Lake

Salmas

UDQJH IURP WR DQG VLOY!

JW @ $FFRUGLQJ WR WKH OLWH DWXUH W K HU

DOPRVW QR LQIRUPDWLRQ DERXW MK [b\Q ‘éb M@D
ELRFFXPXODWLRQ SRWHQWLDO &IKWMF@Q@QW 70 L0

WKH PLQLRRQFUMND RO HIWRPHYAKHY U1 QJ VSULOQ DQWKHHMRD@VS[

$VWHUDFHDH IDPLO\ LV D GRPLMN@@@MW%@H—MM@W

WKH PLQLQJ ADUHDVHOWFWHG MMxVKE VLWHY ZHUH FROOHFWF
GHWHUPLQWWHRQHRDWLRQVKLS &OWIHHQ L WKIDUHD

HOHPHQW FRQFHQWUDWLRQV LQ7 WK RYRLYDPISHKY PLQHQPFROOHF
DUHD DQG LQ WKH SODQW 7KHWHKIHRUKHPp LEHHY KV PIPRKLIRR WRKH UKL
WKH PHWDO  SROOXWLRQ LQWHOYHW\ sd0QwW Kk KIHQ DHDEHH ON
& KHVKRHXD Q FRSSHU GHSRMLMWSOPRF EDIV DQG WUDQVSRUW
GHWHUPLQDWHRG@ORIQW SRWHQWIPOVKRUSWHIDUDWLRQ RI WKH

DEVRUSWLRQ DQG UHPHGLDWLR AULMBPHWHIWRP @WBilpsHe comx U H
ZHUH WKH REMHEMLQYHV RI WKH $4J H¥H Q VW ZBQ@ WKHOQ JURXQG DQ
ORUHRYHU FDOFXODWLRQ RI WKhELRQRHFBER Q/@V%Uﬁ\éllbaﬂe VR
FRHIILFLHQW %$& DV DQ LQGLFRERY RWKHOHRHRMHUPLQDWLRC
DEVRUSWLRQV BEQGHIRH QDWQRQs R\VERRIPLFDO SURSHUWLHV VXFK

FRUUHODWLRQ EHWZHHQ WKH PHRW8EXEMLSE LWHQWLH QWMOLRUYKBLF
VRLO DQG 2MKMH SWKHQRWKHU REMBFWLYHY QR W oL wy J /

SUHVHQW ZRUN :LWK VXFK LQIRUPDWLRQ LW LV SRVVLEOH
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'HWHUPLQDWLRQ RI S+ (& DQG7RDGH@QMHW\PEZOM GRQH HOHPHQWDC
XVLQJ DPHBHHU +DQQD LQVWUKPHWHYV CGZBHHWHG EALD+ 28&0
5RPDQLD PMHWK& &DULVRQ 6SBLINXDIGDW 7& IRU K 7KH
UHIUDFWRPHWHDLZOD?Q UHVSHFWLYBOVHG XVLQJ +3 $JLOHQW ,
7KH VRLO PPWWEUN ZHUH GHWHDWLEOBIGDERDW&R ,UDQ
ORR@JQLWLRQ /2,>SURPHGXHUIB\7KH SODQW VKRRW VDPSOHV ZHU!
J Rl WKH VRADD/ WCHDS/OME DW W B S| RAD WHE \CHIX HYW OZLVWLOOHG
K DQG WKH ZHLJKW ZDV GHWHUWPKIQ® BM KRHR GUMTIOEH QWBOLHQW WHPS
WKH\ ZHUH NHSW LQ D IXUQDFH IRW VHY&URO GDXLWOTEEDIW VDPS
WKHQ ZHLJKHG DJDLQ (T ZOBMLJKV WG GIRRW WICH WKHQ WKH\ ZHU
GHWHUPLQDWLRQ RI 620 WKH +8D+2 PL[WXUH IRUS& XQBW

DQDO\]HGOB\ ,&3
620 J NJ : : : u

& & &7

JLIXUBRQFKXV RO HUERKHY KPRIGDQ FRSSHDUMHDILQJ

%LRORJLFDO DEVRUSWLRQ FRHILLF|H
7KH ELRORJLFDO DEVRUSWLRQ II:C-))RH&FTVLD&LSE%\(O\PPS‘%@@& D\
FDOFXODWHG IRU WKH GHWH U P L7KRW Y B © XRilv WUKHS R B WRIES W L RIOD \ O R
LQWHQVLW\ RI WKH SODQWYV IURRMMKAHDD BERKQOEU O WHI R IXWKRIPHW

(T > @ GHWHUPLQDWLRQ RI PHWDO FRQ
%$ & DPRXQW RI 5( LQ WHKH® HRHW@' K FlI
0 & 0 WKHUH LV QR HQULFKPHQW F

ZKHEB&HY WKH FRQFHQWUDWLRQ RVM oPk&RMH Q/UE\IQK\HRQW ZKHQ ()
SODQWe& DQGWKH FRQFHQWUDWLR®R RI R/\%l%ﬁ“& ‘gK@RZUVDV\E)H PHR%UHLUFDKvl\D/
HOHPHQW LQ WKH VRLO VDPSOHHQULFKPHQW SOVR. () ne w
$VVHVVPHQW RI VRLO FRQWDP® bWLHR"%W DQBHEYHVHQWYV D
Q WKH SUHVHQW ZRUN WRKUHH V&YMYin WU LBIGREQY zRQE ILQDO!
XVHG WR DVVHVV WKH GHJUHHWKH VIRWHHPHWD ¥ @ HQULFKPE
FRQWDPLQDWLRQV LQ WKH SYRIWGVK RYKHWSUWHYLRXV LQGH[
&KHVKFHXDQ FRSSHU GHSRvLwW IDFWRU &) FDQ EH XVHG IRU GH!
7KH ILUVW LQGH[ HQULFKPHQW PHIFWRURI(PHWEH K yHBIASEKPHQW LQ
XVHG WR DVVHVV WKH VRXUFHHIBEBWKWRSWEHQR PWIKREW IRR SPHWL
JHRJHQLF RI PHWDO FRQWDPLIBRWPREBWG, ZLWKH WRIHoEDFNJURX
DQG LW LV FDOFXODWHG EDVHGORYHYKH FPROE IDMARPERPWHG
RQH PHWDO FRQWHQW LQ WKH PSOH, ZLWK UHVSHFW WR
WKH UHIHUHQFH HOHPH@WS FR%EHSS\‘NU&@WJLRQ
UHIHUHQFH HOHPHQW LV DQ HO HRHRQ WD 7d RIK \P SPHYBLIRX @0 KW D O
VWDEOH DPRXQW LQ WHHILSEIHOMNMMR LMV D Q Z H Uiy, X R GH DFK &P H W I
ZRUN )H ZDV XVHG DV D UHIHUHQ @H: kPt RH QMO V5 OHRVYHU WKDOQ
GHWHUPLQDWLRQ RI () DV UHSUHWHRIDMD PRQOWLRQ LQ WKH VHC
FRQILUPHG D PRGHUDWH FRQWDPL
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WKHUH ZDV D FRQVLGHUDEOH XNRIGW DPUQ BWWRQ PLDQDAVLRQ RI
&) ! LQGLFDWHG D YHU\ KLJK FROQFMHDA QDWLRQVIR® VRLO FRP
WKDW>P@WD O PHDVXUH RI VDOLQLW\ $ VRLO ZL\
7KH IHRXPXODWLRQ LQGH[ KDV 6EFMQVGHRNGVUVEWEREBOGRWRLOV DE
E\ 0XOO@WQG XVHG WRHURMIKQDWHRQ BIFP DUH WDNHQ DV @ H)Y MUKHHO \
PHWDO SROOXWLRQ LQ WKH VWSXGHWEQWRIZRYN 7H UIDXRG HFGHFW R P
ZHUH FDOFXODWHG XVLQJ WKH IROQGREZKBUH RXYBW VRQOV RI DOO W
IRXQG WR/ EELQROQ

oer ORXY &Q u o) DGGLWLRQ W K H VRLO RUJDQLF
ZKHUH &Q LV WKH PHDVXUHG P1§ &, WKFZ'DUVDS
UHIHUV WR WKH DYHUDJH FUXVW, E % %\/ cb;\e{;)UWKH \
WKDW PHWDO DQG LWKB F |% H KDG WKH PD
QRUPDOL]DWLRQ RI WKH ED V&

FRQFHQWUDWLRQ $FFRUGLQJ MM%IHIL\}:\HXV&BI_QG SROO

GHVFULEHG>E® ZX@LQHU WKH VRL

\
XQFRQWDPLQDWHG; lzREwwszQW Q@RLQ WKH VDPSOLQJ VL

FFRUGLQJ WR
UHIHUV  WR XQFRQWDPLQDWH@OD |LE§§/ zwv\PSQHWDO\
FRQWDPLQDWHIBQIHHQURW U WR, KPH AL VRLOV  6Q
VKRZV D PRGHUDWHO\ SROOX B@ll\g%@’éi >HUH PRGHU

VWURQJO\ SRO QXEWMHMZHH®

DQG VKRZV VWURQJO\ WR H[W %%@X gg\ﬁ,HGQ,ﬁ%/\{*%(\?DJHSURﬁFQ
JHU

DQG ILQROO\H{WUHPHO\ FRQWDP FRQWDLQLQJ KLJK

PHWDO\O(R:LKGDN $V FRXOG DOVR E
6WDWLVWLFDO DQDO\VLV BPRX%\/

0 RUGHU W® IWWGHODMWLRQVKLS EF vt

PHWDO LQ WKH SODQW VDPSOH C% bHFW

WKH 3HDUVRQ FRUUHODWLRQ D VRLO
0,

\)E\FQILV%%D‘S’&H %0 6366 YHUVLR FFRu\éL LQH‘GXOMK\,H PH

YDOXHV ZHUH LQ W K H RUGHU RI 1L

5HVXOWV DQG GLVFXVVLRQ H - 3E! &QBQ | $o
6RLO SKAMBERDO SDUDPHW?—RJV DCbG) ' RN
SROMLRQ LQGLFHV )L
wL]&mJ\aRQ

OH FRQWDF
ﬁ%%% 5Q KDG D PF
CWXGLHG PH
LR UL VR

%{; GHUDWHO\ FRQWDPLQ

SK\VEKRIPLFDO SDUDPHWHUV RI
LQ WKH PLQLQJ DUHD 7KH VRL
S+ (& 620 DQG DOVR VRPH EL
VXFK DV SODQW URRW H[XGDW
WIKBDLQ IDFWRUV WKDWYPLQ DH LK
RI WKH HOHPBQMRARUGLQJ WR W

7DEOH VKRZV WKH VDPSOLQJ %@Vﬂw

REWDWXHGVRLO S+ YDOXHV LQ [;wsH Q1 VLWIRP ke
ZHUH LQ WKH UD QUBIERH (& zb

7TDEOH SKKWIPERDO SDUDPHWHUV RI VRLO VDPSOHV LQ WKH
6DPSOL /RQJL /DWL S- (& 6 F 620

N¢

NN N NENE NG NG NC N N
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JLIXUH 7TKH VWXGLHG SROOXWLRQ LQGLFHV IRU PHW{RO ORLG V LC

OHWDO ORLG GLVWULEXWLR&GRQGVRALY PHIEQ WRRXDOW LQ WKH
XSWDNsH EOHUDFHXV PJ NJ ,W KDV EHHQ UHSRUW
$FFRUGLQJ W R BWKDHLQHE X RWW H PHDAVRY W D P L Q\DKHE G- RFGRWEBIQ WYV UD Q.
RI WKIWWXBQHEHUH DFFXPXODWHG WR WKHPJ>N@DQ@®KHUHIRUH W
VKRRWVRROHUDGHR¥YW WRHEPRNKREWDLQHG FRQWHQW ZDV LQ DJU
OR 6U DEIG 6F LQ WRRWOMPHBRQW VUHSRUWHG UDQJH ,Q FRQWUDVW
WKDQ WKHLU EDFNJURXQG FRQWARDMWHQWIRUKRG LQ WKH SODQW V
&G LV FRQVLGHUHG DV RQWR[RF WKR EPISRERXOWYW HFRIKDIW WK H HDG
PHWDOV ZLWK QHJDWLYH HIIHFAVRYWHQ VDD Q QEVAKMR-S BFEDIOW W K R RW
SURFHVVHV LQ GLIIHUHQW R UEIDFQLUWRK Q GL ARGQWHE YW LPS 0 D@J
SDUDPHWHUV VXFK DWQGRLO WHHMXIMXHHS®D DQG LWV PHDQ DPRX
LPSROQWFWRUV JRYHUQLQJ WKH VKRRMO/ FAROQEW QPRRURH WKDQ WKDW
VRLOV 7KH DPRXQW Rl &G LQ WYXRL@® UWKHV IRQCL\WYIVW WREUHIRUF
DYHUDJH PJ NJ OHDQZKLOH RIOMWMRBHIUD Q R RFH B/RKAESIY VN B OD QG
YDOXH LQ WKH ZRUOG VRLOV K DV FEHH®D BIWWR G DRV G WRRE W RLO
PJ M@ $FFRUGELRIWKH SROOKMWIORQDYHUDJH FRQWHQW RI WK
LQGLFEW D L QHKEKIHY KRRHKDQ VRLBEWHHQ UHSRUWHG WR EH PJ NJ
WKH VRLO RI VDPSOLQJ DUHDV ZRW X® FORQW DB HODAMRARD \E VRK DR E B
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HVWDEOLVKHG WR EH UWJNXFKOMEGLRXW | IKEWIRHVW DPRX®WHZDYV
DV GURXJKWD QGRMWOH[IMXUH DQGYHBONERDEOBQB®ADXKHY )RU MKHMVD QF
VSHFLHV FO®@HDISKBWRLOBDEROLWAU FRQWHQW L QDGDHP\M WEXHFWY IRHH D Y H
7KH OR FRQWHQW LQ WKH VRSO WHLRDFHHD\HZRIND RUCH PJ NJ@
&KHVKMRHIXDQ FRSSHU PLQH PHDNQZKIDO/H WKH PHDQVRRRXQRR VR
DERXW WLPHV RUWHW® KIDHD Q WAD ® %6361 VROIH ZDRHBXERXW D QR3J NJ
IRU WKH ZROBDBQZRLOW LWV DPRKQWH LQW ODV W L PIR\H SFRRUJMH @V
WKHSODQW VKRRW VDPRIS®WHVZDVDPRXQW
PRUH WKDQ WKDW RI WKH VRLDKIN DEX@WQFH RI WLQ 6Q LQ WI
PJ NJ )LIXUH E 7KH HOHPHQWKHVVRQ®V RLVWHWWLPDWHG WR E
HVVHQWLDO PLFURQXWULHIMW V IGH WSKAV B ODYINH/DRARKE DWKBXIDFRY. ®Y 6
LPSRUWDQWWKROWURQHQ PHWIKBROIQRPW UHFHLYHG @XFKH DMW H ¢
ELRVIQWKHVLV RI SODQW KRUPRHIHY DPRW®WERAL\RXURNRLO VDPS!
VXOIXQG SODQW SURVEHIMD WHAIWRHWUYV OHD QZ KOLYAHU DWHKHD PRXQW RI
WKDW WKH SODQW DWWHPSWHG DS/OPBRMK \DKRBWVVDPGO®HVRZDV [
XSWDNH OR IURP WKH VRLO LQMRMNUH DQGWK® WRPB VDPSOLQJ
DPRXQW RI OR LQ WKH SIRDDGW WKRRSMDKEDPG VD P SWKH U IWAKHR R |
PRUH WKDQ WKDW RORWHKH WHRL O4QVDFRSIDMIWQW LQ WKH SODQW VKRHF
KDV EHMHQRUWHG W¥YDWSRNKWUMHDQ 7KHUH LV QR MW IB@HQFH
FRUUHODW L\R RHE HFR QFHQ WVIMVLRPVHQW LD ® QRULSODWDWRQVLGH U H ¢
VRLO VROXWLRIQ DB QMKXRKLOR S¥S WIKHH KN U S ODKHAW EKXWK DPRXQW |
SODQWYV IURP BEROWLDE &BWOOLW KHKRRVEY RO HUDFG XWV KLJIK DE
ZDV FRQILUPHG WKDW WWKHVRR® KHD®SXOSWDNB FDQ EH LPSRUW
&KHVKRHXDQ FRSSHU PLQH KDG SOD QW7 REIKHS IR KW/ IDINGH LINDRIPO W
DFFRUBLKQUG\ODQW FRXOG XSMADI\HF PRGN 0RKHQ LW KDV EHHQ
IURP LWV EDFNJURXQG FRPPRQ UDQJWIR® BQWW LV MXVW [
$QRWKHU WHICBRRHQNY KLIK DPRXQW RQNJI @
WKH SODQW VKRRW DV FRPSDWHG VDR HUND\ HE MAFDRPGRX PRELQ WKH
ZDV VWURQWLXP ,WV FRQWHQWDOSWKN HD USRKEDFXPERE SBIVW CPLQH
UHODWLYHO\ FRPPRQ HOHRHRQWDERGWHV |IWRHMIQZKLOH WKH FUX)\
PJ NJ ORUHRYHU LWV DYHURUKGZRRBXQWRL® DYHUDJH FRQW!
ZRUOGZLGH VRLO®V N¥QG DOVR WWWLPDWHG WR FPH NJDQ@GVSHFWL
PHDQ FRQWHQW RI 6U LQ DOO $ORVLIOR X/IKP SYKHW HR LW®&RW PXFK LG
&KHVKMRHXDQ FRSSHU PLQLQJ DUGP GDWWLLQ EXKBWRR H QL BXOD@QWWYH S |
UDQJH PJ NJ ,W KDV EHHQ UWHPFRUWMHG RV 65 W. @V KSHSIHBIIU H'D W DSYOHT
FRQWHQW LY RLQKO\DPRQWQROOBRZHULWKDQ > @ PQ NWKH RWKHU
WKH WR 6U UDWLR UHIHUV WR WWeHH PREQX\WQIBQW FIHQ RRX8U SODQW VD
DQG LWMREKRIPLFDO SURSHUWLHWYV$PEDQWRPBRXQW IRU WKH VI
UDWLR OHVV WKDQ LQGLFDWHV WKH SRVYLEPH VBRDLGUWNVKRRW \
6 @ 7KH UDWLR IRUOCDL@O RLWH@QMD PSRNGHD KLJK DPRXQW R
WKH SURVMIDW PRUH WKDQ FRRPISDRLIQJRQ WR WKHLU EDFNJURX
WKDW WKHUH ZDV QR 6U FR QWK GIR)MRHBRIMDK MUK H VIRWE GLHG F
VDPSOHV 7KINVILYQIGLQUHG E\ WKEBFONGXQWEE $V &U &RDQG )H
RI SROOXWLRQ ZRQWKAHY) IRYPG6U9 LQ WKH SODQW VKRRWV ZHUH O
JHREHLQJ DQG UHVSHFWLYH®\WEDFNJURX @3GV®KEWQW H[KLEL)
([FHSW SOD QWKAD DSFRXWQW LQY RPBOGHIJUHHYV RI DYRLGDQFH DQ
VDPSOHG SODQW VKRRWV ZDVXSRRUMH RIKW&HWKHOHPHQWY [URI
EDFNJURQWBE WKH SODQW VKRZHBVHIBE RRRWKH UHVXOWV RI SR
SHUIRUPDQFH IRU LWV XSWDNH DRBRXQM VF RIBHBER BELIQY WKHK KW RLO
WR WKH O LW/HIHD O WIXWHHR X\Q VR L O \& DMV IRQKVK RLQLQJ DUBIQ@GRHUH K
VRLOV ZLWK DDKYL EH F+R QsAMEM U DL\VP M @/\HRAH &) IRU WKHVH WKUHH H(
VRLO XSSHU> KRB URREVEKHIOD QW &) FRQVLGHUDEOHKRRQWDPLQ
DFLGLILHG WKH UKL]RVSKOHWGH BEXWKHWD/PRYRBIVWRIVWKHVH HOHPHQ\
LQFUHDVHG WKHD®WG IFRIVODKIHDMBGP\S QMW ZHUH ORZ )LJXUH
XSWDNH 7KH 6U FRQWHQWHLQ WKH SODQWV ZDV YDULDEO



6DPDHBL DO -RXUQDO RI OLRQ@J (QRLURQPHQW

JLIXUH 7TKH D &G E OR F 6U G 6Q DQG H 6F SRGNHDORIPIWWREG W I
SURILOH

JLIXUH 7KH D $Vv E &U DQG F 1L FRQFHQWUDWLRQV LRJLWKH SODQ
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$UVHQLF LV D KLJKO\ WR[L¥*PHWERBAVIRLERW®& BWE HVY WKHHNVKDBIHY VU HD
PRVW DEXQGDQW(DHOWRRQ W UWQ/ WREBKQYW RI &U LQ W@DW SODQW VK
DQ DYHRROQFHHQWUDWLRQ RI DSBRMKUIDOMHORFFXUULQJ FRQFHQW!
PJ N @7KH $V H[LVWHQFH LQ IRREBLPKBRD® W QK DQ PJ NJ DQG |
GULQNLQJ ZDWHU LV RQH RI WKFR@PHQWIWRDMWHRAPWEWDAU YDULR
SUREOHPE LGHQW W KFDMNQW QVRHBUMY ZLWKLQ RMKH UDIQN# @
ZLWEK KLJK FDSDELOLW\ LQ WKMHRUHRVYBNH DIQGFUXVWDO DEXQG
DFFXPDRODR/I $V FDQ EH XVHIXO HY WLKH WHGXWWR LRK) TKHRX®BDQ PJ
RI LWV FRQFHQWUDWLRG® @Q WK WYWURIQWREO WX NRKPHKDV RE\
SWHULV ZDIWWWMW DLUVW GLVFRY WWRHEBH SVEFRMMAUEXW LWV PHDQ DPR
DFFXPXODWRG POWEW WKDW DURXMEV VRWRWUVDPSOHV ZDV GHW
SODQW VSHFLHV DNEKBWEMWOBRBHQHWRJ )LIJXUH F 'LIIHUHQW H
IDPLO\ RQV IHEHUH LGHQWLILHDGQGDELR®RILFDO IDFWRUV FDQ DI
K\SBFFXPXODWRUV $V FRRHAHQVWKUWHDSQRQWVLFKH RYHUDOO XSWLC
DERYH JURX Q\GSHODWW \RIJWRKZH Q GHYHQGV RQ ®IR QHPUHHQWD B @YQAG EL
XQFRQWDPLQDWHG VRLOV DUH WDEWHWO VWV KGKWEY WHKEGJHASID 8 YW |
JNY @ $OWKRXJIK LWV PHD Q@ HWR D BRI RS+ SUHVHQFH RI RWI
RXU SODQW VDPSOHV ZDV VOLJPWG\RKULIIXKQLF PDWWHU FRPSRVLWI
FRQVLGHEBHHQWLRQHG UDQJH DQOLWHKMNWRRRMW NH LV XVXDOO\ GH
Rl $V LQ RXU VRLO VDP3IONHV DRBBQ'DOXHV LQ VXRVW+1YDHOXHWV
FRPSDUHG WR WKH ZRUOGZLGHQVRIOXE OH>REGNR{UBKRUIK S+ RI
QHY HU WK HOOHHWUIDAH )GV HW HUPQQH &/ KD/ VRLO FRXOG EH RQH RI WKH
H[FOXGHU SODQW IRU $V )LIJXUMWKH UHGXFWLRQ RI 1L XSWDNH E\
'XH WR WKH FKURPLXP VLJQLILFDKGF H DWW Q OH D WRHERY [DBYME ROQV K Q W
PLFURQXWULHQW IRU WKH KXPDBNHDQ & VLWIRP W B KEMWQ R J HD@LG PJ |
HITHFWV LQ KLJK FRQFHQWUDW WRHY\S HAW HY & 0 \P RRMRMBM/D DQHG IR
WKH SODQWELDQW \WKHIS&WD PH IURVKHVH WZR LIQO MAKHHQ V& KRIQ B RHK
WKH VRLOV KDV UHFHQWO\ UHFRSBHGE PXH&RDWMW HDMULIRQ DQC
> @ &UV WKH VHYHQWK PRVW DEXRGHRHPW HOHPHQWUHRYHU WKH &
WKH HDUWK VPEUNXIYOMG LWV DYHWDZIBYV DQG D @@ S\W R W LWRILGD
FRQWHQW LQ WKH ZRUOG WRLOWKB VW RXEQ H/ WD HD LYIKHERGHUD V
EH PJ NJ KRZHYHU LW LV VOSR KDANGE FRRIGIMEOW RWWKH &) LQG
SODQWYV DQG QRW HDVLO\ WUD& VR®HF OMMKR-BHGL W KZ D W KSHHRJ IR U P D
7KH&U PHDQ FRQWHQW MXHWKEWIRNK DRIG WUDQVORFDWLRQ RI
&KHVKFRHXDQ FRSSHU PLQLQJ DUMIODHZOWRLOERKW PHDQ DPRXQWV RI
PJ NJDQG GHVSLWH LWV BRQQOMGHNWKRROMH VDPSOHV ZHUH
FRQWDPLQDWLWRGEGHI QP WIX® VRERRXQUMHUSHFWLYHO\ )LIKEFRU ®LQ O GVRE
WKH SODQW VKRRW ZDV PJ N$ U HYIXRMVWHRHS, RHBRHBVFRQWHQW LQ
EHHQ UHSRWWAUG FR QB WQ WWKHW LR@DQ®/'V VXFK DV OHJXPHV IURP
VKRRWY¥ERGLDQ PXWVWHMRGGE DO GDGCLYRIHY IURP WR@ ORRIHRYHU
JURZLQJSIRDRNWHGPYRLIGRHY QRWOWKRXJK =Q SOD\V HVVHQWLDO |
H[FHH®J N3 @ ORUHRYHU WKH DPEXQWYRARQFHQWUDWLRQ GRHV Q
&U LIFWXFD DQRWXBIU SODQW VBRI FWHRDMHR/P LW LY @QE&HRUK LWVILE
$VWHUDFHDH KDV EHHQ UHSRUWNHEBHWRQBH ZQMXU WKH PHDQ DPI
PJ NJW KDV EHHQ FRQILUPHG WKPR\WQW KB W DS D @ QW GMRKFE-RWK H
WKH SODQW WRRFRRVYHWWD ¥DLOPEONH &U
WKH NH\ SWREHVSKRWRLODELOLWLIDMIBDH LOOXRMWKHUWH[DPLQHG
DEVRUSWLRQ 7KH FRQYHUVLRQ HWHP HYGHW L\ER@AH QMR FHVYWPSOHV T
DW D S+ OHYH® BPE@RNH WKH S+ RKRRK\H DW GLIIHUHQW VDPSOLC(
&KHVKFHXDQ FRSSHU PLQH ZDV DPIEROXW WKKHDPRXQW RI RWKHU
&UDEXQGDQFHDZDS/ MHRZVRD RRXQVBE )H $O®QEBQY9 LQ WKH SODQW Vi
FRXOG EEXSWMWOHN B O)IR@QW RERKW ZDV OHVV WKDQ W RHKL W KW FRWHKR
&U HQWU\ WKURXJK WKH URRWDQEQ@ RA¥FBDGYQRUMR MRIKW DI RGIGX
WUDQVORFDWLRQ WR WKH VKRRRW PRFKEXKWE Y HURHWDR®O\ WKH
&KHVKPRHXDQ FRSSHU PLQH ZDV XQ
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J)LIXUB &R DQG E =Q FRQFHQWUDWLRQV LQ WKH SODQW VKRRW VD

JLIXUHH DK3E E )H F $0 G 0Q DQG H 9 FRQFHQWUDWLRQV LQ WKH
SURILOH

%LRORJLFDO DEVRUSWLRQ SRWHQRWDRB®W WKHVH HOHPHQWV F
7KH ELRORJLFDO DEVRUSWLRQ HARHIXIPXOIMWH G WRMNOGNXGLHG S
EH XVHG WR FRPSDUH GLIIHUHG®GW RSGDHDUIDIF HAKRW HELVR OIROVFDQ DEVF
WIKHEVRUBQ Rl WKH HOHPHQWYV PWQWQRR HIGH IKDMIHFRMHQ WY HZ DD G
UHODWLRQVKLS EHWZHHQ WKH FROQANSWREWMYLHRD RQ WKMWUDVW
FKHPLFDO HOHPHQWYV LQ W®H VRL®HPBGW\Q ZHKH S @D WH) UDQIH R
$FFRUGLQJ WR WKH TXDQWLW\ RIOHDIBZKMKH WKRI VRLRQRIQWKH
DFFXPXODWLRQ DPRXQW RI HDFRSSBU RHQNWLHD WIRN FRQVLGHU
SODQWYV ZDV FODVVLILHG LQWR ARRGH UD W XSWWERRNV DLW Q 1 ID Q&R
YHU\ VWURQJ DFFXPXODWWR@QBURP KRIMRY HU V IV KRIL GIO® QMK HLU X
DFFXPXODWLRQ RIURP PRGWUDWHHUHQW SRWHQWLDOV RI WKH St

DEVRUSWLRQ IURP W R B HDWK HD E\DRIPSWIWRQ FRXOG EH GXH
DQG IURP WR YHU\ ZHUXF R EDAR WKML BB X QIS@\Y ¥ HL @ | WAKKH \
> @ S+ DQG VRLO RUJDY DA CPDEL\DHW)\ E

$VLWDQ EH VHHQ WEHHWXNIH DPREKQNMPHQWY SODQW DJH DQG GHS
RI %$& IRU &G DR GEBF DV PRUK WE@&DQ
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JLIXUH &RPSDULQJ %$& PHDQ YDOXHV BRI RGHUMNWEKWHHGWKHOALBEG ORH

&RUUHODWLRQ EHWZHHQ PHWBRW VLQHMODOGHWGGODQWY RU
SODQW VDPSOHV OHYHO RI HOHPHQWW RXQQ GV KSHLUWW
7DEOWKRZV WKH FRUUMOBNWRQ DHWZRXHQDWRU SODQWV ,I WKH H
FROWHQWYXMIL@®VY DQG SODQW LYDPKO®HODQW UHIOHFWV LWV FR
$FFRUGMWXIMOFRUUHODWLRQ EHWWEHKHS@ DMKMH MR D) D I@BGLG- DWKRIW H Z T
SODQW IRU VRPH VWXGLHG PHWDQQ@HILG WH QB MK DE\OIRVE L B® VE W\
6U 6F &R )H 1L DQ® QX MWK B FNRIQNFIHYGHN UD W L R® VRY W® HWK & HPQ C
UHODWLRQV ZHUH VLJQLILFDQWS0DSRVV WEFR VRIUQ O RV BRENBKIHL Q H G X
6U 7KH FRUUHODWGRED SIHGWHKEWBROWRDRH XW XVHG DV DRIVHIXO
FRQFHQWUDWLRQV RI OR DQG 60R LDQ & 6 $QQBOWD 2BMHVQRIFFR U
DVVRFLDWHG ZLWK WKHLU FRQEH®W WDKH RHW XL.QWW KRl WRIPG! RW |
30DQWYV FDQ XVH WZR GLITHUHQMR YW UPWHI IVAKHL B [ UNHW B @ NHIGRD VDL
WRVKHOHYDWHG FRQFHQWUDWLRHONZ HRHQ FMAOKHP REWBOV>LQ @ KH VR
H[FOXVLRQ DQG DFFXPXODWDRRQ7K® UBFIHUMKOIHIOWQWN FRYIE HODW
UHVWULFW WKH WUDQVSRUWDWERQ $RD GV EG® HD NMNRHQW D Q\GR WAKKHH & O

7TDEOH 3HDUVRQ FRUUHODWLRQ FRHIILFLHOQW EHWZHHQ PHWDO F

OHWDO ORLG V LQ VRLO&RQ GHODPWR @ (FIRFIOHWFLHQW YDOXH U
&G
OR
6U
6Q
6F
$V
&U
1L
3E
&R
)H
=Q
$0
0Q
9

&RUUHODWLRQ LV VLIQLILWWDOOWHDBW WKH OHYHO

&RQFWXVLRQ ZHUH KLJKHU WKDQ WKHLU PHDQ |
,Q WKH SUHVHQW ZRUN WWKH WHFERK GILRIOW R WVRIQH LFSAGKWLRQ L
() &) DRBHUH HYDOXDWHG IRU WWNATLNGHVRPOIQW DUHD ZDV F
RI WKH PHWDO ORLG SROPREBHRPWH® FREWDPLQDWIBG E\
&KHVKMRHXDQ FRSSHU PLQLQJ PHWDO OKIHGHYV  0RDFRYRXODWKR
VWXGLHG PHWDO ORLG V ZHUH &SR WHRQ \&U DRBGH BBERHMAKH XSWDNH |
$V &R &U )H =Q 1L $0 0Q DQWRGIHE WOWPGNGWY IURP WKH V
REWDLQHG UHYFAROQFBQWHKDWLWEWWRH $VWREHG $FFRUGLQJ WR WK
&R &U =Q DQG 1L LQ WKH VIRHLID VB PS O WOKHVD WP XODWLRQ R
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VRLO VDPGOMKHDVKRRW VDPSOHY @JIIPMKH 8SODQWOHWDO K\SHUDFFX
DPRQJ WKH VW X 6 L HREO HHIOMHPHPQUA YWV H¥Q QXD GW %LRO

SRVVHVVHG D KLJK DELOLW\ LQ W kgt pNSMWDNH . Rl & cORLURRNY 5
6U 6Q DQG 6F %$& RI WKH SOHUQWVIWRILL DWKKYHKHU SoDQWwWV ZK!|
HOHPHQWYV ZDV PRUH WKDQ PHVED VKLY HOHOHEWQ WY UHYLHZ R
FRXOG EH DFFXPXODWH®QW) WHKRDRVWXEGE IS& \WRFKHPLVWU\ %LRU

&RUUHODWLRQV EHWZHHQ WKH PH¥WBRYNULQ VRLYsRIFMVRPPLW pbgc
VDPSOHV ZHUH GHWHUPLQHG DQ@ewkW. %DV oRR®d WPHG DFEXP XODW
WKDW WKHUH ZDV D OLQHDU UHOM WA RQ WKL HAMRIRAL ! bR ¥K\VLR
SRVLWLYH FRUUHODWLRQ EHWZHWRXUWHKHRO RS KDWQRBSUSBHGIGX WG R\OR E
FRQFHQWUDWLRQV LQ WKH VRLO Q@ QK WRKIHH PSHIED. Q W L RTK HRU HFIRRQUAHD P L G
6 REHX¥WDQ EH XVHG DV XVHIXO LOWGU\FDOWRDRWERXHY /HZLV 3XEO
DQG 6U PLQHUDOL]DWLRQ DQG RRY¥R IWREASRWHQWLDO LQ

XSWDNH DQG DFFXPXODWLRQ Rb V@RV HIQQHP QW Vs VPORBGRK $ DQ

DV &G DQG 60Q *KRUEDQOL O'LVWULEXWLRQ RI KHDY\

DUVHQLF LQ VRLOV DQG LQGLJHQRXYV
$FNQRZOHWBGJPHQW PLQH LQ QRUWKZHVW ,UDQ $FWD (FR
7TKIDXWKRUV ZLVK WR WKDQN WKH LRy Y VLWRWEL 5DYDQG
IRU SURYLGLQJ DOO NLQGWKRI VXSSRUWNy SpXWIL RI FRSSHU DOQ
SUHVHQW ZRUN PHWDOV E\ SODQWV JURZLQJ RQ 6D

PLQLQJ DUHD ,UDQ - *HRFKHP ([SO

SHIHUHQFHYV 0 DOG <DQTZR

> ; /H
> @KDOLG 6 6KDKLG 0 1LDJL 1 pP% QKWSHUDFFXPXODWRUYV
%LEL , DQG 'XPDW & $ F * DQ 3URYLQFH
WHFKQRORJLHV IRU UHPHGLDWLRJ YR FRwHRPR Q

FRQWDPLQDWHG VRLOV - *HRFKHP ([SORU
> @DQJ + 07 #L.Q&KLRX -0 DQG <H>§H@X§§/WHV , *LQVI D GIRDD Y AU D

ORGHO HYDOXDWLRQ RI WK I e WDPD&JI;SDHQLF&PR
SRWHQWLDO RI KHDY\ PHWDO K\SH 5 Q@% I QLENHO
K\SHUDFFXPXODWRUV (QYLURQ 3R Ny RO SODOW SK\WLRORJLFDO

> ®QVDUL $$ *LOO 66 *IDB0 57RDERD * 5
1HZPDQ /  3K\WRUHPHGLDWLRQ 0D H QW
RI HOYLURQPHQWDO FRQWDPLQDQ\@YM%%@%_J (Lbovgmf’ﬁé\)\%@%%h@d:d“m?

3XEOLVKLQJ 6ZLW]JHUODQG

> @DL 3 . +HDY\ PHWDO SK\WR %@%ﬁﬁ?me %EN:UHREK'HOPLFD
IURP DTXDWLF HFRV\VWHPV ZLWK inyery bly%?)%lﬂév}q WUDO ,UDC

PDFURSK\WHV QUYLWRQSH&FL( 7HFK

. @DVPD] 0 DQG 6DVPD] 7&H > @DMDESRXU 6 SEHGLQHKBDGQLSF

¢ - *4H G JHRFKH
DFFXPXODWLRQ RI VWURQWLXP E\ 8D % m
*XPXVNR\ PLQLQJ VRLOV - é' %ﬁ;&?ﬁ Rﬁf\é ﬁ CHH G

*
HRFKE‘I%S SRVLW 1: ,UDQ 2UH *HRO

. . .DQJ 4 /L < DQG :DQJ <
0,
T o wn Hf’\v/vRuQDi%vci RO KH ULI—I|:1=\I\/§ %@3" KR gl REHLUWWROQRAAIWK R G R
YHREKHP ([SORU ' T WkOPDQLF DQG FDUERQDWH
IURP G/IHYWBRXUFHV (QYLURQ ORQLW

> @buzbU 1 ,PUDQ O 6KDKHHQ 0 5 ,VKDTXH

. _DPUDQ 03$ OPWGRREP $ DQG
+XVVDLQ 6 3K\WRUHPHGLDWLRQ @ LgV%R/YlPFQU 1 +6HHDQYV¥KPLSW38W
VRLOV FRQWDPLQDWHG &L WK DIV | HgngQWV R ERURPDOG!
DQG IXWXUH SHUVSHFWLYHV &KHPHKYSK

oS LRQ RQ PDULQH SROOXWLF
> @KHRUDG®KHRUDQ $ 6 DQG 3RRQLD 3

J)DFWRUYV DIITHFWLQJ SK\WRH[WUQF\&L%QDOHYVH\HYLy%

3KHGRVSKHUH IURRGDUU

ELRIHRFKHPLFDO SURVSHFWLQJ ,Q 9
PLQHUDO HISORUDWLRQ DQG SUR
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55 'XQQ & ( DQG +DOO *(0 >(G@XVKODIDV , 5D]LI % .KDLULDK
+RUZRRG /R GRQ DQG 2RL & & 8SWDNH RI WL
> @ DVWDPL . %DJKBWID VW G-B\IJ?IWSXQGXV/ LQ SRW H[SHULPHQWV 0

6ROWDQL ) +DP]J]HKSRRU $ DQG %DVWDPL 0"

*HRFKHPLFD OVDMWLYMR. FDO DVVHVVPPH@ MDRI- VHOHEWWE&E 6 3 DQG OHKDI
KHDY\ PHWDOV LQ WKH VXUIDFH VHGLPHQUMNHRDWEKMH 1REGDFKDLQ FRQ
%D\ ,UDQ ODU 3ROOXW %XOO OHFKDQLVPV RI SODQW XSWDNH DQ!
PHU\NLJDWLRQ VWUDWHILHY $QQX 5H

> @D\ORU 6 5 $ EXIQHGFOL@ BlD
HOHPHQWY LQ WKH FRQWLQHQWDO FUXVW D QHZ WDEOH
*HRFKLP &RVPRFKLP $FWD > @KDR - - ) OHKDUJ $ $ DQ

> @DNDQVRQ / $Q HFRORJLF%Q %3\&%&/@%H[QILRFUXSWDNH DQG PHW
DTXDWLF SROOXWLRQ FRQWURO D é RIJLFDO DSSURDFK

:DWHU 5HV > @LPRQ / 3URNLVFK - .RYiFV %
> @HNH\ + NDDUD $\EHUN 6 7RO % %iWRH[WUDFV&/LDRP(QI_Q%IWFK'(I;D\\/(I\?L:
%DNRX O (FRORJLFDO ULVNEL< Q/ o UDO B8QLYH!L
WUDFH HOHPHQWYV IURP VXUIDFH EE}C‘?@V Déj ‘%V[3<\
I1RUWKHDVWHUQ ODUPDUD 6HD 7XUN %X0O0

> @RPHV 0 & +DXOD/HWY 5§ 6 X]XNL

> @XOOHU * WLRPRQLQURUL %Q ?%LPD 3 \ 3OIE)FQDV\(/DF
WRRO IRU DVVHVVPHQW RI PHWDO R\%/ﬁrl‘a@%/%&_ HVWLJI

HFRV\VWHP *HR -RXUQDO 6DI

> @DhbuzDU 1 ODOKL 6 6 =LD 0 &4 0 .
LELD@BULG = 5ROH RI PLQH JL[Q §/ L Odjmm‘gxi/?e%v&g}(wr

LQ PLQLPL]LQJ FDGPLXP DFFXPX D
-RXURIDWKH 6FLHQFH RI )RRG DQG $JUL %' gégvDQWV QYLURQ &1
> @XVXI 0 )DULGXGGLQ 4 +D\DW
LFNHO $Q RYHUYLHZ RI XSW
> @DQJ * 6 &KDYKDQ 'O DQG 65 G 1
I WVLERFEHPLEDS DODON LY BHOBVRIL X 0P SPPRWRQ &RQWDP
SDUW RI 3XQH FLW\ 8QLYHUVDO - (QYLURQ 5HV 7HFKQRO
> @PEHUQRQ 5%/ DQG 5RFKD 5 °

_ hLRIH HPLFDO FRHIILFLHQWY DV |
> @D 3 O0HQJ ; <LQ 3 &DR VRUSWLRQ LQ MHULYi 6\l
(LIKD\U VHG LPHRRWUBUR| KHD Y\ 7 v WU
LOQSXWV LQO WKH LOQOWHUWLGDO VHGIO YW‘E&%%@ P80 L3P 5V

HVWXDU\ %HLEX *XOl RI 6RXWK &R

3ROOXW > @HUHO PDQ $ . /DQGVEDSH
*

> @DQQD $ DQG ODLWL 5 %%%%?@EFEVQL?Q ,\?RO yRROZRJLFDO
FRQWDPLODWLRQ LQ WKH PLQH DIIHFW RINSPPL s D

&RDOBDOG $ ULYHU EDVLQ VFDOH DVEIDAIPHGR &BRVR.L /., 0$ 1DUGL
YURQW 3HUHLUD 93 1p7<m|$3&@/a /'$

> @DED3HRGLDV $ 7UDFH ( %‘% SLELRSRJLFIBQPD'\ENVKRHUSS\
6RLOV DOG 30DQWYV )RXUWK HG %51 %@ SHYLVWD OR OV

> @DNLNKDQL + .KDQLI <O SOXDR $5
5DG]LDK 2 DQG 6ROWDQIKHWVLRI

0,
GLIIHUHQW OHYHOV RI PRO\EGHQX /WMMW%FQ%@\%@DWRUV
LQ ULFH FXOWLYDUV $VLDQ - &URS R1 SODQ
BO3ODQW 1XWU
> ODP LP 7 < .LP 6 < DP
3UI§‘£PDQLN)3 LP 3 - DQG /HH <$(; Q%'q(\w HE é VXQ 6 *H]JJLQ 6 D
' U¥VL WLRQ RI +HDY\ OHWI

PRO\VEGHQXP RQ QRGHKO® VDICRD Q&Y »
XSWDNH LQ KDLU\ YHWFK O9LFLD Y#? B L}?G_Bl(é%?‘% %H%VWV)ES U
30DQW 1XWU

> @XWNRZVND % 6]XOF : 6S\F )5) ® RO VéTgGDé‘gGi’hﬁ(Hp
DQG 3LRU 1 3UHGLFWLRQ B G,% R L (DV.W H U ¢
DYDLODELOLW\ WR SODQWV LQ GLIJHIHQW HLL(JJ PRJY T WABRH

30DV 6RLO (QYLURQ
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