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*HQHUDO TRKDRWHBESWRDFK IF
1LQ3KDVH 6XUIDFHEL3K WX L)O WO
7ROHUDQFH

ODUNMRXQMWNXIGHQW QHR EHI HOMIDVEWRX GHQW Q H(R EDHDW WR. QH(\WP L/ Y L
JHOORY

2 7KHSDSHU LQYHVWLJDWHY PD[LPXPYSIRDWIHE PHDFKLQHWKDBYHGEWERG @ RV W
WRUTXH LPSURYHPHQROH) VIXUWZRH SHURPDQ@HAMORW FRQFHQWUBWBI\GHZI@E®L DUW
PDJQHW VIQFKURQRXV PDFELWK D3OBBGRDOHPRVW WUDSH]RLGDO (0) LV SHRSRVH

PDJQHW VEIIFK FDXVHV SURGXFWLRQ Ri5fdf\l RER | WKH WWKWHGPOBKE R 8 LEDR)
VLQXVRLGD@) E DW NFR QWD KQVYK WKQ®IA W ¥ PDOEH WERDYHWYGSE RN H% /' &
KDUPRQIZNMFKDQ EMHI®RU WWKRHUTXH HQKDQ HUSDUWY FWHOHER G MURIIODLEL O L
XVLQOWDWRU FXUUHQW KD UPRMLLAFD DQ RIBA Q WWIREY

VSDQ LV VWXGLHG ILUVW DQG LW LV VKRZ @& wWxBMWRKIWKERID 3P FRGGHG SURS
WKH PDFKLQH ZRXOG EH DEOH WR GHYHWIRE B FROQALIQLYESE B Wd LIQW RWILROWDHD Vv C
ORZHU PD[LPXP WRUTXH VWKPDJDHWKWBRIQZINS KVIXOO SROH SLWFKHG UDGLDO PDJQ
ILHEGLHQWHG FRQWURO )2& DOJRULWKKRD @RRRKLFRWRUGTHUY P RIEDSFRQ IDGIWS URYH. @ !
QROQXQGDPHQWDO (0) FRPSRQHQWYV ORZHK|WKPQ WKRIUPIDFK LI G ORZHU WRUTXH
SKDVH QXPEMUGHYIBYHQJ PDILWRUTXH FRESHY ORVVIORWEBOH SKBMH FRQFHQW
$PSHUH 073% SULQ@®SMBOMD/O UDWLRV LEQ@ QPDFKLQH ZLWK ZLOQGRQJWIKFW

IXQGDPHQWDO D/IIGHUD C@MRIFWHG BRIP
FDOFXODWMIGHDQIG LQ WKH GUZKH RRQS QWDO IRU WKH WKIMXE& DL®@ R Q

WRUTXH FAOQWEKLY @PUHDVHG XZLWRK UHVSHPWPDUPRQLF LQWHULRU PDXQH@WJURWE
WR WKH RQH REWDLQDEOH ZLWK |XQGEb$ﬁ®W|bBQFQ\@Rﬁ-I@3/@W WKH WKLUG KD
$OWHUQDWLYHO\ IRU WKH VDPH ORD6 WERRIRXW WKiiwWR EXXbHHEW 5 LQ WKH EDVH
YDOXH FDQ EH UHGXFHG E\ /DVW EXWKOQR\\P D@ EMRWWIK # HWR B TXSHK D QHDVIX Y HDFH 3
IRU SRVLWLRQ VHQWRUOIIR@WURGXFHG ,IMQLY @D VIHE WKIDISIPDIJQHWY WR SURGXFH !
RQ WKH DOWHUQDWLY(FO)XK(BIUFR’IRQLEDlFRNJDQ;RCWIBQMHFWLQJ WKLUG KDUPRQ IWKHXUU
SRVLWLRQ HVIWQWOIWREQRI! WKH WRUTXHWHKPX FLR/HQ@’FUHDVHG E\ ZKLOH PDLQ

([SHULPHQWDO YHULILFDWLRQ LV SURYLGH%V\&K@? IW\WLFFW 6 U DSKIDE HZ L G

UHOHYDQW DVSHFWYV PDFKLQH ZLWREDGXDEWRU L\WP BBNHLYQHIO R
2 OXOWLSKDVH GULYHVLQX&/RLBBDHY LQ WKH PLGGOH RI WKH URWRU S

EDF0) KDPRQLF FXUUHQWSRYMMERQ RQBEXWOUPRQLF URWRU ZLWK KROHV VLPL
IDXOW > @ WR SURGXPWH ARQAHQWUDWHG ZL
ZKRVH WRUTXH LV SUWG& K FIH G/WHIF MDD \

»1752°8&7,21 KDUPRQLF RI FXUUHQW DQG (0) 'XULQJ
OXOWLSKDVBIU}DGDOVULRI{UII@%I]IV[HDUFK Y O WHH® WWWLRQ WKH FODYNUFEBIOUMDOLZB X P
GXH WR WKH GXDO EHQHILWV RIIFBB® ER QVRHWIKXRBNILE KPP\ RAWBWRUOH L
ZLQGLQJ DQG SHUPDQHQW PDJQHW URWRWUPXPKWMRKDXH SRIXQGRXW HOILWH3/ P
LELIKRZHU KLJK UHOLD ELORBXDNFSSROBMEDWH/ RRBROH KEOXDRRQLF PDFKLQH ZLW
> @ WUDFWLRQ > @ PDULQH > @ PRIQ DHRNERFHE L@ RQG NV WWR KWW G XFt
(QKDQFHG WRUTXH O/HDSYSWLFRWHRD@DIOHVLY LV XVHG WR VHOHFW WK\XIGND
GHVLDRB®HU WKH SPXWW LSHIDUAM PDEROPHD WKDEHVLIQ 7KH UHVXOWLQJ PDF
EHHQ LQNHMEWHQDNVYRIOD QV W R JREKIGHWHK HVWIRW TXH ULSSOH E\ PRUH WKDQ WK
7KHSRVVHVV DGGLWLRQDO GHJUHHV WK HJHHRXGLRYFS &H QM PABEQHERHX \0 1D G QMRV V K D
LQMHFW FXUUHQW KDUPRQLFVQSEW RKD KR ROLFWIRX Z ZQ /KR WRHD@DPH 10X]
PDFKIDQRGBG READWPRQLF FRPH\RDHQPPRSRORI\ GHYHORSHG LQ > @ > @ 5H
DQGFDQ XXHHG WR FRXSOH ZLWK WK K FRTYUBIY SIRBOALIQ Z L\GS/DKV LIDOVHIPHQW D W
00) KDUPRQLFV WR \LHOG DGGLWLRQDOBWRUTYH PRQ QYU NEKBWIBD@EH KW QI H YW R
DLPHG DW ERRVWLQJ WKH WRUTXH XVLQ

 QDQXVFULSW $SULO UHYL-XQH 2SWLPDO OHYHO Rl WKH WKLUKGDKDUPI
0 GOng‘mNIRQHV DQIBIY( DUH ZLWHKHX®KH EHHQ LQYH@VAL JDWEX > @ WKH 0738 PF
(QILQHHULQJ DQG 7HFKQRORJ\ /LYHUSR FRPELQHWRAWWWRU FXUUHQW 506%RQVW

gLYRH(SJHS\/Rng';X Di\)()g':ﬂPO@ML& IGD(ID:XXQNMVNL# OMPXROFSXMWDWLRQDOO\ HIILFLHQW YHFWRUL
2 GWLVFLD L'VSDUKLWKBWR (QHUILD * RSWLPDO FXUUHQW UHIHUHQFHV WR PLQ
GL 7RULQR 7RUL 2UQHOOD BWLYV ILYSKDVH 3060 ZLWEG&DWUBDBHNR(0) GXULQJ

DQG IDXOWHA QWHBIGNER@ LV
A <y



OXOWLSKDVH 3@p0V ZIKWRK XWLOL)HJIJELIKHU FKDUDFWHULVHGLOLWEEWHKH
KDUPRQLF FXUUHQW FRPSRQHQWYV KEWHV&HMCR UQRIHW KWH. FID/F K GQWRKDVID UV O F
OHVVHU H[VBKQWH $806l0] ZDV VWXGLHG,LQFRP8DUWHG® ZLWK WKH H[LVWLQJ |
ZKHUHMBRIE WHKBHUPRQLF LQMHFWLRQLPBVYV FFRMIGWE HEY KISWQH UHGXFWLRQ
LV VKRZQ WKDW WKH WRUTXH FDQDPR XIQW¥ RHPWHQHELW PDW KEUWIKO WRqUHG XF
QHJOLJLEOH WRUTBXH UHISBXIIMR GHY BREOBURGXFH KLJK KDUPRQQLF VFSRHFPWHIQX R
DUH PRGHOOHG DQG FRQWURO V\VWH/P G LG HYUHIRSW GH BRAFHRIM WKV DQ&H W
IDXOWHG RSHUDWL RQUMX BU @QWH@ WY WKQRLUWGIMHBDFK LQ ZKLFK LQ DGGLWL
UHODWHG WRRJGMKH KDRPRQLF QEWDROWKDWERD URRQLF Rl WKH IXQGDPHC
PDFKLQHV ZDV SUHVHQWHG LQ > @ ZKBQBDDPRYGWKKKXURRQYDRRLVW
DOJRULWKP IRU VIPPHWULFDO IUDFWLIRIEDO7KOIRW RRGF B QW RWRIF B RARNBX I J
PXOWLSKDVH 3060 GHVLJQ ZIOUWKDF BH{HILHH VWKEH RKAWURWRU VWUXFWXUH ZD)
WRUTXH XQGHU WKH FXUUHQW KDUPRB QLFL WHV HEOWPRIQWZDYHG HYLHD BIMEO Y L
QLGKDVH LQWHULRU 3060 LV LQYHVWRPBWHBG @R W& HX VQ & IHULGIDIWMHKHW L B |
UGWIHQWKDUPRQLF LQMHFWLRQV 8VLQJ WKH PHWKRG RI WKLUG
KDUPRQLF FXUUHQW LQMHFWLRSKDA/HYHORSHG LG > @ IRU D iLY
3060 LW ZDV VKRZQ LQ > @ WKDW WKHBVXWHHRILVWKW WWHSEG WBEHPROAKLQH GH
FXUUHQWSKDDHQR@80 RI D YHU\ VSHMHEW ERQ W UKRREAROH G SRR HD @ DHFTKXLLOQYHD @
GLVFXVVHG VKRUWG®LJKIQD EFROXHWS XW W RRDDMQAHWKYLDMHQ $00 WKH RWKHU GDWD
HQDEOLQJ D VLJQLILFDQW UHGXFWVR®HR |, QUWKXF K&/ B HPFEIIBBQ W LR\ YISWF W U X |
PDWHUWMMDQAQ WKH PDBKIIQMH BRQVHHXSE®W SHOHBRXOG EH DV ,§KRGGQGLMQARBRI W
PDFKLQH LV SURSRVHG LQ > @ 7KH PUFXDPHQWDEKRPBR?BO ®RWKHRIG KDUPRQ
LQVHW W\SH PDJQHWYV PDJQHW S RMQRHP\8 RDGIQ W FDIQQ D VRS HHJ K HSR ORHW WR U

LURQ SROHV ZLWKDD & M\ IR M @INRP GMERNRU L Q WR\ IDFFRRX\QYWH SKDVH FXUUHQ
WKH DPRR@WWHULDO IRU XVH LQ (9 RYSPRWRW L RJWRBGH¥BY HUHDIHFWURPDJQ!

7KLV SDSHU EXLOGV RQ > @SKDV® RUT&BW G Q$ GQQ DIAHDPISIS 7KLV LQFUHDVH
3060 GHVLJQHG ZLWK D VLJQLILFDQWO\IBHGXRIRG LD PRI W KRIUSDKDUPRQLF E
LV DQDO\WHG ILUVW IURP WKH SRLQWLRFF MHKZH RPIDWKIHQ H HXC/BHWE UHRERWBKIKD V W
EHWZHHQDQODWSG WKH DFKLHYDEOH WRHW VO B YRBEBWLRQY LY UHSHDWHG IR
FRQWUDVW WR VD\ > @ ZKHUH D DYUIERDVRIQEXU YVIOGW HIHE/KDLDMY X G\ LV G
FRQVLGHUHG WKH PDFKLQH LV ZLWIRW @ KH WWHHU MORWW FHPW B U802 DO
SKDVH SHU SROH 7KH GHVLJQ GRHVYKQBWRQRIAXH i YHHN KPS LOQIB RBKESZQ LQ
PDJQHWYV RU VSHFLDOMHIGV WRKWREQ WKIBWES BSWRWMO\ $YHUDJH WRUTXH YDOXF
WKH VDPH WRUTXH FDQ EH DFKLHYHG ZKW K WKIH RSWIFPE@ X \PHRISOQVHW/ING Prip I0H
Rl DS$§DV LQ WKH PDFKLRHQZUWMKW WREHHLHOSURDFK DV LQ > @ D VWXG\ L
RULHQWHG FRQWURO VFKHPH LV H[WBE®GFGSOWRD YOMHWH VLSD/OR X Q EFHREX QUEHD OFOC
PHDQLQJIX®) KDENWYRQLFV SURGCGHNAMBQINGWRID LMK LQMHFWLRQ 7KH URXQGHG
PDJQHW VS[D® EBVAS 073%$ PHWKRG LV HBE8PB8IYHBKRWLYHUDJH WRUTXH RI 1F
RSWLPDO UDWLR FDOFXODWLRQ IRU )G !IHUQ@W vINUdHi W HDHR WHRA RAEE Y X H
J)LQDOO\ (D) KDARNPRQLF EDVHG URWRURBILWLRQ RVWKRDWIRRQR 506 FXUUHQW
LV LQWURRGX WHGH 1Y \DNVPW DRNVWIROQOHIPRY@WG LITHUHQW LQMHFWLRQ VFHQDULR
RSHROWLQ WKH FDVH RI WKH HQFRGHWsWHWR@RHYWKH POXUAXP/BHKLHY DEOH
o R whe oAy So T L n XA LA ANENLI L Fay DURXQ01A BIRWEN

5 ®IGV D UHGXFWLRQ RI 7K
GJ\'/‘;*ULEEQ%%UJDQLX‘HV%OKW'ERLR?G’*OV;?A?X&% '?2['3<<\VUDEOH FRQVLGHULQJ WKH UHGXFV
DQDO\VHG6B}7V\ZLI7EI(D;!WURKEIQ(EF&ﬁ(DJRULWKglﬁff'If }Q;ZSD'RMDWQ(HHW VSDQ RQH TXDUWHU
WRUTXH LPSURYHPHQW ZKLOHWEBHRB V V,H
KDUPR@MNHFWLR®RU UPALIS\HY RI SRV M +\/'— X V PE&‘KU'DWLLPW FV:QF
FRQWURO IRU IDXOW WROHUDQW SX g i b%@ﬁl@%\m&ﬁ@R%
([SHULPHQWDO YDOLGDW/LRROO/RILH &t FWL R

FRQFOXVLBOQYHUGMPWLRQ 78%/(, 08&+.1( $7% $1'38530(7(56

. , 4XDQWLW)\ |[YDOXH +] le I+ 1 P+
,,,19(67,*$7('1,1(3+$6(3060 % 9 5 v Te I+ 1 P+
Q USP| /¢ P+| /e /x| P

7KRJRVV VHFWLRQ RI WKH VWXGLHGSP/DP&L QHSY V8VKRZ PSP Y62 98/8(6 2)

> @KH PDFKLQH ZDV REWDL HGDBAWJH%%@%@#QO
SROH 022* )ga) 7 PDFKLQ?‘B $ 2UGH|U EDKN) >9 30 IOX[ >P:E@

N: USP +] DQG UHPRYLQJ IRXU 1GYH% 9 Uslp—*
PDJQHWYV IURP WKGDWRWRBBEWYREQO-_SDUDPHWHUV +] ;
RI WKKZ K DR/RIQ I LJ X U D VHLCRTD B0 HE K LADX] H P
DQB[SHULPHQWD @O ¥ B)H FRIG HIGD U P ROLFV H d
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yLJ Y( DQDOVWLYV UHVXOWVY WRUTXHV SURGXFHG
GLIIHUHQW KDUPRQLF FXUWBKHDYW E® MbiIFQ\BRID 6 WRK H
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LQGLQJV 685)$&(3060+%$5021,88%855(17,1-(&7,21
LI SURFWIVWRKCH K QWAHUIDFH PRXBURWBOOEH X UIDFH 3060 PRGHOOLQJ IRU WKH FI
| KDUPRQLF LQMHFWLRQNQRZIQQ BULQF @8 O:
> @ 'HQRWKQ@WKHLWKUPRQLF RUGHU H
\ FLUFXLWYKIRWPRRHF FDQ EH UHSUHVHQW
e e e A XVLQJ RXOQYESORQRXV UHIHUHQFH 1UD
/ BB | +HQFH PRGHO HTXDWLRQV FDQ EH IRUPX
_ S i KVKDUPRQLF RUGHU YDOXHYV RdkS N WRDDQRU
ZLQGLQUQGHKFMER/IQFHD QG WKH D@JXODU V

E *DUPRQLF RUGHY, 5%KGiK ZK o kY T@g-—TvK kZ " 1K

)LJ (ISHULPHQW D ODMR N H FIR USOH® EEPRQ L F VSHFWUXP E GW G
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$VVXPLQJ 3, FXUUHQW FRQWURO LQ PXO
1J_lﬁTlT IUDPHV VWDWRU DQG GHFRRSPOU®HUYR

/
H K = KDUPRQLF RQ WKH RXWSXWV RI FXUUHQ\
Gdx G
D 7LPH >PV@ E +DUPRQLF RUGH\@JKUHJ5'—VGK/EW< Yootk Sub e vk

)LJ %DFND DQG LWV KDUPRQLF VSHFWUXPRE LR DI HEIXLYDAHEW b ©«

PDJQHW VSDQ PDFKLQH
‘ ‘ SRWDWLRQDO WUD QVWRKEKMRIME HRIQ FRPS REH
WA AW WUDQVIRUPPGMLUREG E\ DGGLQJ WKH
WUDQVIRUPDWLRQ IRU FRUUHVSRQGLQJ

a (o] a oa (o}

THAPR

« XK

T

iﬁ'sKi « FRKT Z-KVK W T SKVK »< '-[-M:
«ITK z 2 VLK Z-KVK ARV T SKVK ;« \l\,l'
)LJ 7TRUTXH REWDLQHGcﬂ?WJQHWE\XSDQ?XJVLQJ“IXQ%D—<PHQWDO %
RQQ)p| 1P , Q swVWDQG\K”I'FR[QJUWD@L]R\D(D_‘WWEVFMULSW

UHSUHVHQWY DX[LOLDUW REREMISDFIR QGL
KDUPRQLF L\D@DWSEQG IRU FRPSRQHQW\
AP VXEVSDFHY REWDLQHG DIWHU 96' WUDQV
et SDWIRR IXQGDPHQWDRG WRLUJIIK HIXQUW® H Q V
—)X0G —)x0e  uec WRUIXRGXFLQURMXKHDBRRQLF ARPERQHQYV

| « kFDQUSH HVHQWH®G NkIDWK

D 7LPH E 7LPH i N _+ N —T

yLJ (OHquRPDJQHWH_]FFRWQFUUWHW\NGDQQGDPHNQWEO +

-
FXUUHQI7RQO\ 1P DDIGNK "WKBIQ BKDUPRQLF F
B O HOHRBEHU RI SWRGTOFR 23 R QHD WWKH W R W

HOHFWUR P D JRHWHLUFNMK RVBKFEOHIE K EX BIGH Q W
VSOFKDQJHV $Q DOWHUQDWLYH ZD\LRMEBRVORQWKPRUPRRYEHULR@RWYUROOHUV !
ZRXOG EH WR NHHS WKH PDJQHW YRWRPHAXRGKEH U Qdk RYDDNH OB EWBRPDJIQH
ERWK WKH PDJQHW VSDQ DQG WKH PPQREGHWHVK® ENG PWWLRYVVXLWDE Q2 IRU
,Q WKH VWXG\ UHSRUWHG LQ WKLWRHEWRIRQOWP B@MM@W@WU@@ bPVH

QRWHG NHSW WKH RIDRKHGBEWGIHNQWLRQWR WKH ILUV
DQG RWKHU KDUPRQLFV ZKHUH DS%U WKH
PHWKRG DQG YDOXHV UHSRUWHG LQ 6H L'RQ é)



$ VFKHPDWLF RI WKH )2& DOJRULW®PR LROFOXBLQXPEKH RHYHQWK KDUPR
GHVLUHG KDUPRQLF FXUUHQWS L Q MHi RWKIKR € V DLF/OWHK RRQ T.RQH) IFI3 €& X @ O MIIKRAO \ P |
FRQWURO VFKHPH LV DSSOLHG BKDMBEMGFVEMXQF WLRW \Z MKR 29 QLIER/K H, , O DV
PDFKBQHXUUHQW FRQWURDQ&NVS/0DQMEXMH@H®@ WHKHH DXVH WKHUM NUM QRZ |
IRU WIGHRMQWDO FXUUHQW DV ZHOGwPV D QS URW RFWRIQR W ZRHSODREXFKNG &
LQ ZKLFK WKH WKLUG DQG WKH HUMW KKBHPROQWN WRUWNKGLWRID O WRQ¥HKIHY LV
WKHUHIRUH WZR SDLUV RI FXUUHQW KIRUPRQR 6 QN UYRR MAMHG | RUPWKKIRIZR QL Q
WKH EOXH UHFWIXH® B ®I BLWKHVH WZKHKFRPBQHFVW\ Rl WKH VI\VWHP WR EH
LV QRWRXVWRUTXH HQKDQFHPHQW WK R HQ\WLLRHID WIVWIKQHW K D WDSSGELQMH.RQD O K
DUH IRUFHG WR JHUR XVLQJ WKH 3, APGWRERBDPHEW +RZHYHU RSWLPDO KDL
W LV LPSRUWD QI O\RRO QRW HK DWKIIRQ DWW LRVQBR QRW FKDQJH ZKHQ QHZ KDU
XWLOL]JHG IRU WRUTXH HQKDQFHPHQWH RG VD \RRVWRKH W RRWOR YW L PDIOH Q DMKLHR \
VWDWRU FXUUHQVQ HRIG W WRWE K/OKIOMRQHCEDAV G/ HO\ E\ VROYLQJ WKH OHVV FRP.
WKH VLWXDWLRQ H\GRRXQWZKUFIG W& HV\KH K ~o “NJ
FXUUHQW KDUPR®@WW KR 80 GOXRR U %mHmﬁﬁeﬂfvg—N—M% IRUY
KDUPRYLFLOQWRMTXH LV QRWKHWKDWY K& PRQLF N
DQG WKH SODQH LV QRW XVHG IRU D GLI QW- §X% HL HU +HQFH
WKH FXUUHQWYV LQ WKLV SODYQHF G l—gj_éyd LA JZI)OV'L%{/J‘%
SURSRUWLRQDO LQWHJUDO® @RSHUHNMWEDBQW FR UROOHUV
LQ WKH VWDWLRQDU?\KUN‘NHURQWIHJSRODPR @ "o "NV
SHUIRUPHG DV VKRRWWRP)BSD UWK DRIGHA K BNV~ s0s o ggw
VLGH RI WKH FRRUGLQDWH QN WB®VFRUPDWLRQ £ ORFN
UHVRQDQW FXUWEHDRWN-RQWUROOHUV" 7R FRQILUP WKLV UHVXOWV UHFRUGH

GLPHQULR@FWLRQV DUH TWKRYQPHQ
/9 7+(237,084$5021,8&855(17,1-(&7,255$7,26 YDOXHV RI WKH FRHIILFLHQWY DUH REV

$ VWXG\ H[DPLQLQJ KR DB QKID @&@%%%&LRQDO VIVWHP ZODEQROYHG
DIIHAWWHM WRUTXH SURGXFWLRQ DQG‘g/% &M@%W?U&W%M%WWFXWH
FRQGXFWH\G BSIOW WRU T X H 7k @MHFMWLRGR DRI R L QDO D F KHHNPEHE WML AXIHWKD
LXVID® G WRKWHT XH IXQFWLRQ LV VRO& YRPBY o WMHRAY, WA ss06  PODIOR B DV
LOQWHWRPOWKH FRUUHVSRQGLQJ SO RM FFDY URPE 4RI Wiblbh! FDQ EH FDO
LV GHWHUPLQH G VALY HIDAIG KOUPRQL F uqoaa%m%v&&s . v soe

EHWZHHQDRUGT WH R FXUUHQW NQMHFWIPRQ UDWL o MNo———"=—

N
1 KO
e 230 Ol Ok ZKHKH « Q @ DR A
%\ DSSO\LQJ 073$% SULQEBLPERAVLRWD
N F NTFo 79%0, @ N @ N LQMHFWLRQ UDWLR KD BRAQDWH R QW HESW
k + FDOFXODWLRQ FDQ EH GHILQHG DV
-
7HP130P|—T Or Lt Gk Nir s w QQK T_Tl
N EON_F 3, @ N @ N ,Q 7DBFWOFXODWHG WRUTXH,, YDOKHYV
b TR P UHSURGXFHG DQG DFKLHYDEOH WRUTXH
. . 7KH WKQRWBRQLF FXUUHQW LQMHFWLRQ L
e Q3@ TN O° N so § > @ $GGLQJ IXUWKHU WKH ILIWK K
J N N WRUTXH EHFIFPPHAKILRK LPSURYHPHQW Z
UHVSHFW WR WKH WRUTXH SURGXFHG E\
([ISUHVVLRQWUH SDUWLFXODU FDVH\pR! W RS R FDYSWI RY DEKLHYHG Z

ZKLFK WKH HTXDWLRQV DUH JLYHQ L@WKd XPUPRG@UIF LQMHFWLRQ )LQDOO\

$SDUW sld ZKLFK LV IRU VLPSQLFLWOWRMBEE®NY\HG PD[LPDO1WRYHGFAHYWE}
DQRG FRQNWPQWWQRGE WKHUH DUH LQ opoWg{HbXP DFKLHYDEOH WRUTXH ZL\
YDULDEOMV7e %\ VROYLQJIGWRHQVWEEBPEROLFEY LV KLJKHU WKDQ WKH W
IXQFWLRQ WKH SORW ISW HR/BEMPOMHGHGk Q 1KIYGDPHQWDO KDUPRQLF ,I FRPSD!
FRUUHVSRQGLQJ UHVXOME (THWK N XBPIMb VOBEL® ZLWK WKH FRPELQHG W
WKUHH URHBEVPD[LPDO HOHFXWHRPBKOHBWRAERWRYBWY QHZ YDOXH LV RQO\ DURX
ZLWK ERWK LQMHFMedG KOWPPRRLBVK MY owK KDUPRQLF LV QRW XVHG DQG

VXFK WRUTXH FDOFXODWHG RSWLARQFKYUFRR I FXYSWQ ) LRMHEWERQG
UDWLRVNRXVW EBQGsw

| FRPSDUHG ZLWK WKELWRHYEOWKLREWRLOEG 26(1625/(66821752/
KDUPRQLF LQMHFR/WREDW \@KH WDOXH RI WKH RSWLPDO
LQMHFW INRQV WDWL KQFKDQJHG 7KH FRUYURKE WK G@%’m\ WKH LGRDH RIWR
DQDO\WLV UHVXOWV GhVBXWYHGF DY % RHPR L PRIWKMRROVRU SRV LW

ODVW FROXMPEMHS¥DQ EH MHBIQVXOowR Ty W HDOLVH FROWLQXHG GULYH
JRRG DJUHHPHQW ZLWK WKH DQDO\WLRYOVMEBRR U | DE DX B KIHKIH K KIDTYEHH Q
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