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39$EDVHG 3HUYDSRUDWLRQ OHPEUDQHMOHRRKRMH SBROBW
$ SHYLHZ

“RKUHKP5D/DIOHK +RVYKBKE@DGEG EFRKHE ORUWHID 6DGHJKL
D'HSDUWPHQW Rl &RKWHPQ VWUD\Q FKK QVODPLF $]DG 8QLYHUVLW\ '"HKORUD
EHSDUWPHQW RI &KHPLFDO (QJLQHHULQJ ,VIDKDQ 8QLYHUVLW\ RI 7THFKQ
S5HFHLY-M@H $FFHSWHBUXDU\

'"HK\GUDWLRQ RI D OF RK ROND DR HDW/WHDFLIRG@ RZLQJL QR HYNHW ZOGHH B S 5D OF [5W DR
FKHPLFDO LQGXVWULHV +LJK VHSDUDWLRQ HIILFLHQF\ ORDPHQBWILREDRQUKP BAKE
FKDUDFWHULVWLFV PDNLQJLYHQY PSRAUKRG.RQ VBRHIDBHRPRI DOFRKRO GHK\GUDWLRQ
WR WKHLU KLJK VHOHFWLYLW\ DQG SURFHVVDELOLW)\ 3BROWLHU Y DORRKRID PBO® A
FRPPRQO\ XVHG SRO\WMUGENEDKBHKRG LR SKLOLFIRWP LIMH [LELOLWA DORR @ REOPRVW A
VZHOOLQJ LV WKH PDLQ FKDOOHQJH LQ IDEULFDWLRQ RI BP#H RWKRLEU DB QWNGNRUQ &BK
DWWHPSWV KDYHPRBHQ PDGRHPEUDQHV IRU VHSDUDWLRQ RI ZDWHU DQG DOFRKR
GHYHORSPHQWY SHUIRUPHG WR LPSEBYHGVKHPELUBBUM URPDPABSIRIMWERQ RI ZDWHU

.H\ZRUGNSDUDW LRIV $FRFRKYLQ\O DOFRKRO OHPEUDQH 'HK\GUDWLRQ

,1752'8&7,21 VHVB LV PHPEUDQH ZKLFK FDQ EH FRQV
EDUULHU EHWZHHQ IHHG DQG SURGXF
$OFRKROV DUH DPRQJ WKH PRVS\HEBERRBR®OYDOH G, @ DWKHVLBORFHVYV Wk
LQ WKH SKDUPDFHXWLFDO PHGLFZOWRQWKFKRPPEL® QH GOSWWWIHDP DQG
+RZHYHU RQH RI WKHLU LPSXULWUBW KN RZIAMIL EDRLFKGPIDX\HMJ DQ H[WI
DJHRWURSHUPPLWWXHMVRZLWK FORVH ERUOR QRUS RZOWSLGW DO @KWAV SXU.J
SUHVHQW WKH PRVW FRPPRQ PHWKRGS URWYHQKMSD DDWFLKRHP DRW XFD WH. BRI W H QWK
IURP DOFRKROV LV GLVWLOODWLRI®IHGCPMIORXLK IGDOW GO DIDMK D@ DV XBIR X
VXFFHVVIXO WHFKQRORJ\ LQ VHSDPBMKIRGLFDIODYV WILGH HWE Q HR GRAK R/AKRIJ H IQH
PLIWXUHV WKLV DSSURDFK KIRW 'LWNURQW WKPSEHQWHWHVY FDQ EH FK
VHSDUDWLRQ RI EPRHEWQYIR S R LROR \PH.HW X B WV R LIGIFHG LWWHP SHUDW XUH :KLOH \
LV EDVHG RQ WKH YRODWLOLW\ DQ@®\E RHGMQ D V8RR QS\K IGU LIFH UM Y BHFX Xl S X F
IHHG FRPSRQHQWV ORUHRYHU GLM®MROWWLRI) GRZQV WRNADBR SRIHGNOHU H
KLIJIKO\ HQHUJ\ FRQVXPS& IZKE U HIERMIGMWWHUPHDWH VLGH LWXBWKHKUBDE
DOWHUQDW LXFHKSD\R BHMWHNS RUDW LRI FRD GK BN & HWQXVHG WR NHHS WKH V
LQWURGXFHG IRU VHSDUDWLRQ RI FRROWHEQOWRH BWRBXAWRUQFORVXLG RL
ERLOLQJ SRLQW PL[WXUHV EXW @ OVARRXW KM UPDHD XN\HHQG/ L R/U YRR CHHHGRW L QJ W i
39 LVPBIPE UDDQHSG RFHVNHV BRBIMWWH 3G HVLIQHG WHR SRRRIGOHFRW | VUK WAKRY @ HWW W/
VIVWHP UHDFK WKH VWHDG\ VWDWH ¢

&RUUHVSRQGLRDUBXWHRU #JPDLO FRHPPE UDW HOH RM\R2YH) RUWPRQHS H FiL B G
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FRPSRQHQWYV ZKLFK UHVXOWV LQ BBENFRILB QFRIK Vi HoH KNGRIFMVLIRGHDLE O H
WKHHG VWUHDP ORUHRYHU WKH 3% @REHE VN GG R QGRM FUH A LWRIO X WH D Q
DQ\ WKLUG DGGLWLYH VR WKHUH L¥HXRGIUAAW RBLQRWY LREQA QHHLINK Hib WK K
SHUPHDWHG SURGXFW RU WKH IHHG p{FEFREGERQ { B vmPwi XiaP¥NREPHPY ORZ s

WR EH DQ HQYWULHQB@QW\A}CF(K\QLTXHoxiF[VzH’\MNEQL&DLQ FKDOOHQWHRI® RIFR
REMHFWLYH LOXBOLWHFKRL VHSDUDWLRQ B WKH QDOO\ L D *H

FRPSRQHQW ZLWK WKH ORZHU IUDFYV %69 V%EIRNII?.I-bG \%\/ V\/FIEF%QVI\_/h )7
RQO\ WKH VHSDUDWHG FRPSRQHQWV Q \F/ivl HLU YD \ B/ SDva\éla KLV V)
DOWHUQDWH PHWKRG ZR XQ@7 KHRWH/I L1—|VV SI%Q\UX O © © 393

39 LV RI JUHDW LQWHUHVWORBDW\QFR%S'%H% WHWRRQSBSES DFUIORQLWULO
CHKIGUDWLROQ WHKURHMIKE 8B FWHEKD DS <

39 +LVWRU\ Rl *)7 LQ DOFRKRO GHK\GUDWLRQ KD
33HUYDSRUDWLRQ" WHFKQLTXHUKNYDUWRKMODA WRWYWERFHGLIEHUHQW 7
.REH® @LQ ZKHQ KH SDLG DWW PWHSQ PMREWK®HY IRU VHSDUDWL

HYDSRUD®DMWMKRRXWKIBEWREBDGQ WKHDOFRKROV
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39% 1 )$%5,&%7,21 2) SWKHVH PHPEUDQHYV VKRZ>O0@7ZK A D WIHRW M
0(0%5%1(6 )25 $/&2+2/VRPH PRGLILFDWLRQV KDYH WBQHEHW PDCGC
'(+<'5%$7,21 IRU WKHLU VXFFHVVIXO DSSOBF@WLRQ

3RO\PHU FURVVOLQNLQJ DQG JUDIWLQJ
39 PHPEUDQHV FDQ EH FODVVLRIHGOOWWN WHKHBHWHDYDQH WKH WKLFNQF
W\SHVY SRO\PHULF RUJDQLF PHPEUDBWNDWHRDPRF KRRORBQILEHU RI 39%
PHPEUDQHV DQG PL[HG PDWUL[ PHPERMOIKNW W PARESHO I RAKHD @FH RI 39% PHP
UHJDUG VLPSOH SUHSDUDWLRQ DQXR DBEBREKB®WL RO KIVRREWILRI LERO LAALV F X
DV ZHOO DV \OIRZ MRWDPRER VW W K HL Q G WA loD O) kMR YS @ RH LBWEBS RUDWLRQ
IRU SRO\PHULF PHPEUDQHV WR EHRWK&HRWWE WLRQY R xAWMEDQRO FDOO
PDWHULDO WR VHSDUDWLE EID\SB 8 UREFRRBWRERRRDBG OD\HU RI WKLV SRO\PHU
7KH SHUIRUPDQFH RI SRO\PHULF PIRERMYA AL WM@H wR\ sl
SURFHVV H[WUHPHO\ GHSHQGwvwwirR WRH RdpWEFWHUBGWLEY RDUDPHWHU
VHOHFWHG SRO\PHU ZKLFK kDV D& HHYIRYPRRXGHLFSIpPWPRY DRKY LV WKH
PHPEUDQH UHVLVWDQFH LwVv ro@[ BPE WRRBRY wiRHI BB HERMFEWRQ JLFENTYV
7KUHH PDLQ IDFWRUV LQFOXGLQJ Béﬁ?%BWH ER QP Efb & QWARMAIS EN GHF!

DGVRUSWLRQ FDSDFLW\ DQG VXLWBEEH PHRER¥oKEBEHYW MJWRQDEFI DF
HVVHQWLD® WRLRKRFOM W\SH R SR%HIEILIJUJ_'DV %Jed’{ RYKLFNQHVV Rl PHF
WR UHDFK D GHVLUDEOH VHSDUD%\H_'ﬂzED \'7§|QW 'E&ﬁs%%%‘MEQO%WJPEUDC
LQWHUDFWLRQ VKRXOG EH HVWDEO"LQ/W 8”@'%’1%% PWkR Qs RO\VASIRGWWHG
DOG IHHG FRPSROHOWY VXLWDE OH PHW RG IRU PHPEUB&HY PR

)RU GHK\GUDWLRQ RI RUJDQLFM?#E%YW?)WW'KY uBR G | VXSSRUWH
SRO\PHUV DUH IDAWXLWHKBLU QK\GUR KL&L&JHS, KUHLF\)/HFK';Q"FDO VWDELOLW

GHILQHG RQ WKH EDVLV RI WKHLU QSF&/? HQUDé L?ﬁ')ygv% L&%KHLH WKH
LOWHUDFWLRQV ZLWK ZDWHU PROHF %% vngHugzﬁ(Fgg {XI\LSS NI—IB% R\/\yKHU SD
¢

GLSBOSROH ERQGV 3$0JLQDWHV FDK'EWENE r?v\ﬁ-‘a BEENE b EHWwWHU

DOFRKRO DUH DOO K\GURSKLOQF éﬁgé%% @E KD(ELIIIHLﬂJHTQ)il{;'Q]\MRPHWU
VWXGLHG IRU IDEULFDWIL@&RQ RI 39 P'%FI)-IEH D VXLWDEOH FDQGLGDWHV RZ

B
3RO\ YLQ\O DOFFRKRWD(DULQHVEBBIQ\P I:JHZb ﬁD WR YROXPH KLJK SDFN
PDQ\ K\GUR[\O JURXSV ZKLFK FDQV)PsDé\leU\MW RQ\‘&
EHWZHHQ QRW RQO\ WKH SRO\PHU BKFPLB'IQIyH& WRBQ&R W\ﬁﬁ :g HdJGYDQW

FKDLQV DQG WKH ZDWHILQ WRO HW K OVRS BIERIEYIINX Kk DYH HQFRXUDJHG UHVHDU

KDV D VWURQJ DIILQLW\ WRZDUGY . gRM{iHh oy AP HIGURSKEBELHos KROC
HORQJDWLRQ DELOLW\ WHQVLOH VWUHQJWK K\GURSKLOLFLW\ WKHUPDO
UHVLVWDQFH DRGPLURRCGEILOR W\ KDdHPW@%QﬁUPWHWHBUWﬁ'Q’
WKH PRVW ZLGHO\ VWXGLH@SF@D\PHU)LFQJWFW%WLGyﬁII_ﬁYgDOXDWLRQ RI 39 F
,Q UHFHQW \HDUV WKH SUHSDUDM’@BQVR-IISWDWH_EE%UDI@HW BVH®UH
EHFRPH FRPPRQ GXH WR LWV SURPIYUBPHKHEYF DR H $R§PUY R Q lOX]
DQG UHDVRQDEBRIBUMWMXRDWHO\ 39% PHPEYWQHYH PDVV RI FROOHFWHG S
H[SHULHQFH H[FHVVLYH VZHOOLQJ BHH® MO DA IS H Q2 FIR R WM ST WHKWR W
DTXHRXV VROXWDRRRAPYVWBEREO WU MEWKUH WKWMKPRXWEOH W
OR®HUP VWDELOLW\ ORUHRYHU WKH VZROOHQ 39% PHPEUDQHYV
WUDQERBWRBWHWBOFRKRO PROHFXOHV ZKLFEKWYV ZK\
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JURP (T WKH SUHIHUUHG XQLW RRY FXIDDRIU WHRQIKWI ROBPEVOHG WR GF
NJ PK KRZHYHU WKHUH DUH VRPHLQASRDWM)LQVEKLFKSWKBWLRQ IDFWRU
YROKMRI WKH FROOHFWHG SURGXFWFRRY HOMW GDWIL\ROHDIBVRZDVRBREVHUYHG
FDOFXODWLRQ RI I0X[ $V GHK\GUDWR&RHRBRWLDRMRIEREMK DY | GKKIHQ MHH URHY WV K
LQ WKLV UHYLHZ WKH VHSDUDWLR®HBEDFWRWL R®) IDVFWRO FXOD VWHE DRWHU
ZDWHU ZLWK UHVSHFW WR WKH DOFRKBPHOW EMPRZQ UHVXOWHG LQ IRUPD
ZLWK ORZHU GLIIXVLRQ UDWHV IRU Z

6) —zowiborrkro PROHFXOHV 6LQFH WKH GHFUHDVLQJ U]

» ZDWHUDOFRKRO GLXVLRQ ZDV ORZHU WKDQ WKDW RI LVF

IDFWRU L({FUHDVHG DW WKH H[SHQVH RI
ZKHWKWH DQG FRUUHVSRQG WR ZHLJKW IUDFWLRQ RI L

FRPSRQHQW LQ SHUPHDWHG SHUPH%\MI&@@@U&H&QW &FWLYHO\
@)

7R HYDOXDWH WKH VHSDUDWLRQ DE%%'YWMI—?IVQH I-(I)FI’_FQ DFQIHZ%é'gIE(?IyV LQ DT

SDUDPHWHU 36LQRGH[\ (VY G LV UHVSRQVLEOH IRU LQFUHDVHG IUHH
Rl 39BDNG PHPEUDQHY DQG WKHLU GHFU
FRQVHTXHQFH FURVVOLQNLQJ LV FRQVI
Rl WKH PRGLILFDWLRQ WUHDWPHQWYV
+HUHLQ NZH RMWWR UHSRUW - DQG 36, Q Q
PRGLILFDWLRQ VWUDWHJ\ ZKHQ 39$ PHP
021) 887,21 2) some( 3o \iSDUDWLNG Bl PTXGETwDYNEROOL
0(0%5$1(6 )25  $/&2+2/ Q Q
(+<'5$7.21 VWURQJ DFLGLF RU ED@LFHHWRLWR & PKIL

WKHUPDO DQG FKHPLFDO VWDELOLW\
7KHUH DUH VRPHUVHBERXVW3® PRBEBEBBRUYV WKHV KDYH EHHQ VXFFHVA

> @KRZHYHU LQ WKLV sDsHU IRUPWEHRPYURFWHBR WkIPHEVWFRQ SURF
REMHFWLYH LV WR IRFXV RQ 39% PHPEYBGHPWHE VELRQG vbWY RB!IEIWUDWLR(
DTXHRXV PL[WXUWHWRH BOFRKRrAW Y RVPRVLYV ., Q DGGLWLRQ FURVVOLQNHC
EHHQ DSSOLHG LQ 39 VHSDUDWLRQ R
7TKHITHFWYV FMBO%$FWXURSHUWEH W DWHU RUJDQLFE PLIWXUHV
39% ZDV BUGNWG E\ DPLF DFLG IRU BQWKR\EU BW$ REPAY CELK NAHFK HEP\L RIR®
RI LVRSURSDQRO ZDWHU VROXWLRFWKBBY VKWK IgxHRHP HRQW RIF UL
GLIIHUHQW YDULDEOHV VXFK DV GWIUHHP IR RFEQUHRBRPWLRQ 38§DW WUHDYV
IHHG WHPSHUDWXUH DQG FRQFH@WUWWERQLWMNUPQGQ MWWHQ dWWHI GRI WKHVI
)W ZDV FODLPHG WKDW WKWV 6 UQMWBOLd LY QW HRIP @B O W IER Q HRW RB'Y $
PHPEUDQHVY ZDV HQKDQFHG IRU 39 WBWLWFRXKIRRWHRSGHIRYH 3®$ FURVVOLQN
K\GURO\VLV $V PDVV WUDQVSRUW WRHFKQLT XK U R XKL P fMMKIK RKRLQV RI W
UHJLRQV KLJKHU VHOHFWLYLW\ DQ®®F&KRRMKHUOXKVAHQUIHDREKHBIYBZO@ DIHQ
ZKHQ 39% ZLWK D KLJKHU GHJUHH R IFR\GER 0O\E VORD®W . B GIFRO L F> D@L G
7KH HIIHFWV RHGWSI PRQRQ DQG PROWHFXO MEDEHE MAR@BXOIXU VXBFL@LF DF
RQ 39 SHUIRUPDQFH RI 39% PHPE UDRHND 6 GR WEHEOMADNHIG WK MV K [DPSOHV RI F
JOXWDUDOGHK\GH ZHUHWH[DO®QFKB DHHGEWY XVHG IRU PRGLILFDWLRQ RI 39%
UHSRUWHG UHVXOWV LOOXVWUDWH WEKP WWZ HE@E ¥H ? RQ HFW @ B U WZKIH. J KBS D
LQFUHDVHG WKH ORQJHRR S-RONVDHUKBHE/NMDM. MIUG) FRQGLWLRQV RI 39% LQ
ZLWEHFUHDWHRBOXBWD UHV X\ JKHUHWR RO 7KH\ W KBHRWUSAMG! LWEHRWIRELOL

36, - 6)
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RI 39$ PHPEUDQHV LQ DTXHRXV IHBD® W& HBHILW KV MKHF WIHSIDM\DIMRE QIARFW R L
IOX[ GHFUHDVHG ZLWK LQFUHDVLQRIWKHNBURXVJKQNMHQIJRGHWKHH RIZW P
SRO\PHU $OWKRXJK WKH DXWKR UV PG W XQURW DJ LE/HHWMQH UH NSHOSCDQUIDWMLRRQ@ 1D F WA
IRU WKHLUWL@BVYQRR'QFOXGHG WKDW GHNVHUREZB D W RS RU WHGE
RSWLPXP YDOXH RI FURVVOLQNLQJ GHMHAPRHWUQHRFPWPEWDQHY RI 39$% FUI
7KH HIIHFW Rl PRGLILFDWLRQ RGL3IBSUROWEDRRIWDEWDUDOGHK\GH ZHU
FURVVOLQNLQJ ZLWK WZR GLIIHUHQMW STUHIMMLR Q QFI0O X BWOIU FILO\GIEWRFIE S D
DQG PDOLF DFLG ZDV MWXBO@TGKE\REXHUKHG WKDW LQFUHDVLQJ WKH JOX
SUHSDUHG PHPEUDQHVf&BRVIV® KRXHWGEBWFUHDVLQJ WKH FKDLQ PRELOLW\
DQG ZW RI DQ\ WZR RI WKH PHXWLR®HE FWRYVODJINEHFE B WG | OXR
IRU GHK\GUDWLRQ RI DTXHRXV VRGXWEBEE E\ ORYHWDODWAMFRRRBEQFDWHG
PHWKDQRO HWKDQRBUORSVREGBWIDMRASDUDWLRQ IDFWRU RI PHPEUDQHYV
DQGERWDQR;G' DEBO\VLY VKRZHG WKDOX PIKRE MXFHVYQLF DFLG 66$% FRQV
PRGLILHG ZLWK FLWULF DFLG ZHUH I@B¥W IFRIQVWD DORXQ$VL QI FRPSBRLORD DF
ZLWK WKRVH FURVVOLQNHG E\ PDOEEGDFUBXSV@6EDKXWPDISBHSK\GEWKIB® ER
PHPEUDQHV WUHDWHG ZLWK FLWUUR RX\G RMKRZH G7 KKH. JHK[HL Y WZHDQRARHUHRW [2H-V/ T
VHOHFWLYLW\ DW WKH VDP H R [ XH.U KFIMD W Q B UFHFOYGIL WIKRIQ ZDW®I U DIILQLW\ R
VHOHFWLYLW\ DQG ORZHU IOX[ ZHUSRREWDY B HSR WKIQVBD ® \F KINEBVBAMR F R X L
ZHUH FURVVOLQNHG E\ LQFUHDYVLQSU MKMU HF RIPBH O WRIEDWDLRHYY RZIK MFKKH Z H U H
FURVVOLQNHUV )XUWKHUPRUH LWZIZWK &EN HDWY MEK HV KDWR VIR O E @ KIKQG/U DI
ZLWK PRUH FDUERQV FRXOG EH VHSYDUDLRMNE DURAHREW HUL PROHF XMW HY R
ZLWK KLJKMUY LWHOBHVSLWH ORZHUWVRSUR SIKGR@MUNHWZR GLIIHUHQW WHF
PROHFXOHV RI DOFRKROV QHHG PR$N\H H[GHIFEI HIBQ GP RUHH RSO KRBYQV ZHQW
IRU GLIIXVLRQ DFURVV FURVVOLRQXWMBUDIWLRRHPEZKWBEQHY KLIJKHU ZHLJKW
,QWHUHVWLQJO\ DOFRKROV ZLWK WIONKVEBH $FFREMGL R1 WRUEREVYHE XWRU G
GLIIHUHQW DUUDQJHPHQWYV GH IV)D\PHEL VB K | LHUHDQVWHQ\ VXRRKUK WIKFDUERQ DV
39$ PHPEUDQH LQ D ZD\ WKDW WKW RHGHS$WLLMW\DRORWKH 10X[ DQG D
FURVVOLQNHG 39% PHPEUDQHV LQBBWBVHGQ 2KPPDDOFRER@I] WR WKH VP
VWUXFWXUH FKDQJHG IURP EQRUWDRIR® CHAX DG R OF R\PFRS DLUWVHRG/ RASRJ RISADKIDRIR OP B
7DEOH VXPPDUL]HV WKH UHSRUVWE®G PP EBNEBW\FRRUG3IDOORZ PRUH PH
PHPEUDQHV FURVVOLQNHG ZGWKQWURQVIHUWWREDWDEY WKH SHUPHDWH V
GHK\GUDWLRQ RI IHHG PL[WXUHV FRQW[DDQIGQ WKHZWL @RIPEPI IMFHEQWDWLRQ I
DOFRKRG% DW WKH FDVH Rl PHWKDQRO GHK\GUDWLRQ
Q D JURXS RI UHVHDUFKHUVQLQYHV &K BIDW/BGA@WIKE SRO\ VRGLXP
39 SHUIRUPDQFH RI 39%$ PHPEUDQHVYWRUR¥WO IMXNHBQDFHERODGELER$366$
DFU\OLF DFLG 3$$ LQ GHK\GUDWLRYF ®X ®HWK ERRVK DQ\G BIRSKL@RE DQG |
> @ ,Q0 DGGLWLRQ WKH HIITHFWV JBR>GLVIMURHBWR \S\DOLDPNH S/HUMR U SUHSDU
LQFOXGLQJ IHHG FRQFHQWUDWLRQ KBIQSU HSHDRISHEU B WXEJWD @IQ\G Z WEKIH WHV W
DPRXQW RI FURVVOLQNLQJ ZHUH V\@XGHH SKRIK\E OFHIRN XH] B/WULE® 8 QMDWHIBY H D
WKDW WKH JUHDWHU WKH DPRXQW VRKHVR A RKUWRWY \RO LFUNRHWWY O3 N L)XV HIE HQ W
WKH OHVV PRELO®LWY RADYIPAKLHYHGBRXEWH ERIVADWHU PROHFXOHV FRXOG
VHSDUDWLRQ SHUIRUPDQFH ZDV RERVWDQOWGZZWKQVW® R QHEJRWLBDWILRXSV F
RI 39% 3$$ ZDV 7KH 39% 3$$ W RH PEROBFWLY LW HR 1 Z DAK HH PKIPE UHD®
FRXGBK\GWKMHEWPHWKDJPRBREXM XUHRUPDWLRQ Rl ZDWHU FOXVWHUV OHG W
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7TDEORBI9SHVXRWWK\GUDWLIRQWIIE RKIRBIODHPEUDQHYV
UR VYV O L QUNNHRELL R ZW

$OFRKRO LQ IHHG )O X[ 6HSDUDWLRQ IDFWRU
NJ K

OHWKDQRO
(WKDQRO
Q3URSDQRO
,VRSURSDQRO
QWX WDQRO
,VEXWDQRO

7TDEOKBXPPDU\ RHBOOWYV ORBBOWBQRVWVYQNHG E\ 66%

$OFRKRIGIGQ )O X[ 6HSDUDWLRQ IDFWRU
NJ PK

OHWKDQRO
(WKDQRO
,VBURSDQRO

7KH LQIOXHQFH RI IRXU GLIIHKHEW URRISOAAOE WNR. QWK FOUHH @RS LILHG E\
LQFOXGLQJ JOXWDUDOGHK\GH *$ R[KOMLFHDAE® R$ WEPPHGKSOHQGHQFH F
XUHD '08 RU WHWUDLABDWH RERWKMDRFWLRQ EHWZHHQ IXPDULF DFLG DQ
PRGLILFDWLRQ RI 39% PHPEUDQHV GHX\GHIMNWILRQLRY RVROWRISDQRO PL[W
IURP DJHRWURSH PL[WXUH RI LVRS#HREHIR ® A@YHBRVR HGN XEVK®WY LQG
> @ KH UHVXOWV LQGLFDWH WKDW HVKMHHBHREDDQRQ RRIGEWHBQZEWKW ZHH Q
*$ ZHUH PRUH HIILFLHQW LQ WK HXP®HK\E DEWERRQBWRRAD® JURXSV ZDV
)XUWKHUPRMAWWHKH RW39$ PHPEUD QHJRKVQLBG LAQQWWLPH 7KH EHVW 39 SH
D PXFK PRUH FRPSDFW VWDWH ZKAKHQVES$S ZIDRVFORYNEBUQRHWKE\ IXPDUL
VKRUWHU OHQJWK 2% ZDV XVHG \GRIKNGH DS\HIRRQREBW RFSIDN) BEOF BWD W HS D UD W L
ORZHU WKDQ WKDW LQ PHPEUDQHYDPWRUIDHGE EQX{$ZHNG | RU DHVGSHFWLY H(
PHPEUDQHV PRGLILHG E\ '08 7(26 WRR 3D% KMW KBWUPDWLRQ RQ WKH HII
EHFDWHJKWHU DQG GHQVHU VR WKRVVIOQARNMQY L BXE@YHSOHMHE WKHUPD
PHPEUDQHV ZDV KLJKHU WKDQ WK RAKH FEIUFRDO/@\L QANHRG/ \EQ G NG 39BROPHPE
+RZHYHU ZKHQ39$ZHQW/WKURXJK@WR@W@MQNM@JEMHBWRO PRGLW%DWLRC
HQKDQFHG K\GURSKLOLFLW\ Rl WK H ZPKHREN\D B i I/ UFRDEHRAEI S
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JOXWDUDOGHK\GH XQGHU DPELHQWH WS HRID WXDINV ZPN GKRNBBQBV DPR XC
FKHPLFDO FURVVOLQNLQJ &RPSDUK® |R@L PV EBFUL BDD®6RY UFBW FKQIWQYV  OHE
39$ FKDLQV H[PHRWIH QFRUFGVVOLQNLW B WWIDHMKIRRYWKRVLOLFDWH 7(26 ZC
WKURXJK HVWHULILFDWLRQ E\ JOY\WRDEDRWGHKLIGN WSR/H 5 RDNFKEIFKDE Q V
FKHPLPRGQILHG 39% FKDLQV ZHUH PRIPE UDLQHE 2AMRVW KHKWHLFDO VWUXFWX L
ZDV OHVV IUHH YROXPH IRU PROHFESOHSDWR G DVWR VBKEKRXU R WHFRILF WKW H \L V |
WKH PHPEUDQHV ZKLFK IDYRUV ZDW®& W H/UHOWHFMWQALYQW\V X O IR Q D V8B GF BX®I® \O
3OWOY WR FURVVOLQNLQJ VXQWHARMDPRGIWUFRQILRQZLRK 396$ VR K\G
JUDIWLQJ KDYH EHHQ RI LQWHUHVW U WX @9 P MKEH BQHFWAD R | L@KM HD \
ZHWWDELOLW\ DQG VXUIDFH SURSFHFKDINIHV ZRIUB9G6LPRBBUHDABYGXH WR W|
7KHUH DUH VRPH UHSRUWYV DIOF RKHBXMHOD® L RQR X$VZ RAHHBZDY WKH UHDVR
PLIWXYHDMWKH 39 SURFHVV GE\39BUBWV¥OHQPNHQJ WKH F6%0W D O/MOH G LPVPE IU D¢
PHPEUDQHV ZKHUH 39$ VXUIDFH ZDWPBRBGIIREG WRKW HFDWPSOMY WKH EHVW
1DPHW ®»O@VHG GLIIHUHQW FRQWH®EW RIQFIEUERH\®@ HBWK\DDV JASD DWIEGWEK\ H
JURXS WR SUHBPGHLWEUBRYSH PHPEVESBYDMIURQ IDFWRU DQG NOXPKZHUH
LVRSURSDQRO GHK\GUDWLRQ 6HSDHBWHRBOIDFWRU RI DQG
SHUPHDWLRQ INX[RIZHUH UHSRUWHG,QRIHG@BUDO LW FDQ EH FRQFOXGHG \
VHSDUDWLRQ RI PL[WXUHV ZEWK ZAWPEUDDWMUWZRWOG EH PRUH FRPSDFW D
Q VXOIRSKWKDOLF DRNGIG 6\ RSJUBEBIV RI 39% FURVVOLQNLQJ DFFRF
SUHSDUH VXOIRQDWHG 39% PHPE UDRREL GWRV V HB@® D MOH [Z BWHIUND QRS FKDL Q
LVRSURSDQRO DW GLHH@6QW WRRBBUOMHXBHYHPE VZEBWIRJI LQ DTXHRXV
FURVVOL@EKDII®Y DQG WKH DIILQLWHFIUB®DY B HPEWD®H)IJ WR UHGXFWLRQ
WRZDUGV ZDWHU PROHFXOHV FRXOBUBRYHOR S URYVAOOOGN LRJJWIKIHHQWYV ZL
K\GURSKLOLF VXOIRQLF DFLG JURXSVRRILGHH7®R OKHI UHIB YRDWPRE® DPRQJ 39
IDEFWRU DQG IOX[ Rl 39% PHPEUDQHVWI ZVKMHK FURW CRIQONIA7T®I DIHQW LO@WURG X
ZHUH IRXQG WR EH DERXW PKIPMQ®XFK DV VXOIRQLF DFLG PRLHWLHV WR
ZW LVRSURSDQRO DTX&RXV VROXPDLRIPOBWRYH HLWKHU WKH ULJLGLW\ F
5DILW PO@HSRVLWHG DQ DOO\OPBIGERIR® RIR DWKYONVFHSDUDWLRQ IDFWI
DFLG S®RUMWMHUL]HG OD\HU RQ 39$% PEREQD@RVHRMQBIVWURQJIHU K\GURJIHQ
VHSDUDWLRQ RI ZDWHU HWKDQRO D]HRWXPS IXFS P LMW XWH R WRE H WA KDIWA DO \
SODWPDHDWHG 3@ \WPHAHEUD QRW DVFURV¥DHQWLQY RI 39$ PHPEUDQHV KDV
*Y7 RQHV LQ HWKDQRO GHK\GUDWLRPRGLILFDWLRQ VWUDWHJ\ LW LV D ¢
=KDQIW DPOWWXGLHG WKH HIIHFW SUHISOWDR/GRBWIRRQ3B$ PHPEUDQHV IR
K\GURSKLOLF DPPRQLXP JURXSV R XBSKRWHW IRAHKHVRLWKHWKH PHPEUDQF
PRGLIIOMGLE NQRZQ DV TXDMWHOQROHRKEFRR XV VR O XWE RIQYWL. VVRQE XVVROXWL
T39$% 7KH3®S$T ZDXVHG IRU SUHSDUMPKMLRY RO 3WKH IHHG PD\ RFFXU OHDQ;
PHPEUDQHV FURVVOLQNHG E\ JOXWHR®I]GHXWERQVR| GHO\GCRXWE WIKHFWLY |
ZW HWKDQRO VROXWLRQ ,W ZDF¥ LR EDVERSWHPEBUDIHWLQQ WKH 39 S
WKH GHJUHH RI TXDWHUQL]JDWLRQ UHVXOWHG LQ UHGXFWLRQ RI
FU\WWWDOOLQLW\ DQG LPSURYLQJ%@HEOGIKOGURSKLOLFLW\ RI
PHEUDQHV +HQFH ERWK SHUPVHOH BA/OHQGEWQD QIGV SRIQHP HRDI ERIEXIHANNCRY DPLRO®DLE
RI 39$ PHPEUDQHV LQFUHDVHG PHPEUDQHV ,Q IDFW EOHQGLQJ LV WKI
Q FKHPLEDO JUDIWLQJ RI 30I$ DRHPEHDQH WRPR SRO\PHUV WR XVH
LQYHVWLJDW HGV BD GA7aMD WQRRWAGG \ WRB RUSRO\PHUV LQ RQWKAWUDXUHW KUB O, Q
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Poly(vinyi aic&hur) TEGS

H,w!roi}sxs & Condensation

)L 6FKHPDWLF SLFWXUH UHSUHVHQWGSWKHGLQYWHUDFWLRQV EH

EOHQGV RI RWKBQGSRO\PHUV VXFK KD@ UFRKIKMRMEFQ3 % PHPEUDQHYV IRU GHK\C
SRO\ DFU\OLF DFLG 3$$ SRO\ YLWKH SFEBRDEG®QWWUXFIWXUHV DQG SL
DQG VRGLXP DOJLQDWH 6% ZHUH SPHOWWRGHG SRO\PHUV D U HK BB\LHI HELHHIQW

,Q RUGHU WR FRQWURO WKH H[FBEBWLWR HWOORSJEIRIDIIASEOHQGV RI &
PHPEUDQHWW3PQ@@&L[HG 39$ ZLWK 39BR®IRXP DOJLQDWH 6% DQG 39% DUH
VHSDUDWH) GDMWHKIDQRO ,Q IDFW HYRVDPBUVKEZRUFK\KODRHMHEBHHQ EOHQGHG
ERQGYV EHWZHHQ WKH FKDLQV RI WZRP BUD YHQ FI\R US BOIRIEW\D VOIHREQ WRR G L 11t
WKHLU PLVFLELOLW\ LQ HYHU\ 1UDPWLRER3 92K L F KDL VORA\RMESIRDIBIRE OVHX LRAD E O F
HQKDQFHG VHOHFWLYLW\ RI 39% PHPRERD @HDWHU VHOHFWLYLW\ ZKLOH VRG

&KLWRVDQ &6 VRGLXP DOJLWRMSHR O6BH D & VBR $KRUK JODVV\ WHPSHUDW
PRVIL G M@ HED W HUQWIODW HD RI SUHS D UBWDREWRIRQ DW WHPSHUDWXWH\@E HOR?2
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%RWK 39% DQG 6$ PHPEUDQHW B UM BRRIRSKKRDOL FUHJ LRMW X PHPEUDQHV ZLW
WKHLU 39 SHUIRUPDQFH ZDV VWXGR9EP WHKRYHBWKIOAK KWV DD X[HYXWMKRXW VL
EOHQGHG PHPEUDQHV Rl WKHVH SROASBUUWLIRYH IBEFWRUWHVWHG LQ
GHK\GUDWLRQ RI HWKDQRO ®QG@LVRBR RFBORO WH [IMDWHLY IURP E®NVRIGR OV
,QFUHDVLQJ IOX[ Rl WKH EOHQGHG PHPEUDQHYV ZPIV IRENRIVOHIE SERGDPHU ZK L
WR WKHLU LPSRRKIHBLACW) ZKLOHFWRMVOH@NUYHS ZAKDLQV DW WKH VDPH
UHFRUGHG IRU VHSDUDWLRQ IDFWRDOWHUQDWLYH 7KHUHIRUH EOHQGHG
,Q /HW D O@WXGLHG WKH GHK\DRWD\WLRDEBEFLWFLG ZLWK ZHLIJKW |
Rl EOHQG PHPEUDQHV RI 39$% DQGZ&®& HVRUHS DHWELWIRWHWWE&HWKH 39 SHU
HITHFWV RI YDULRXV SDUDPHWHUYV RIQR W XIENEGENMRE G RORQFH\Y WHBRUREA G W
DQG ZHLWKWIUWBAR SRO\PHUV $ VHSDHERBV RFRADEBWRYFDROBYH ZDWHU VHOH
IOX[ RI DG PKZHUH UHSRUWHG $GHRREBHDIBYHRG\RVHG WR FRQWURO WKH
ZKHQ WKH EOHQG PHPEUDQH FRPSRVYMHG$RPHPEWD QRHV3¥$D SURYLGLQJ DQ
DQG ZW RI &6 GHK\GUDWHG D PL[WHKWEHHQ W HH W\GIERBIRISKIRE W\ W\Q R |
2WKHU EOHQG PHPEUDQHV LQFIXGERMPIEUDDWY RIERISK\GURSKRELF SRO\ Pl
ZW Rl &6 ZHUH XVHG WR VHSDUD VB 0BDWHWY | XRPGVRRURBBQROWKH 39 T
DTXHRXV PL[@XKHMMOX[ RNJ PKZDV PHPEUDQHV IRU LVRSURSDQRO GHK\GL
UHSRUWHG ZKLOH WKH SHUFHQWDJK\RURS®MRIEL E QS RIGHHSWKHRH YW E IRQGH 3

ZDV DERXW ZW EOHQGHG ZLWK B®$UDWLRNYWRB GHK\GU

&KLWBYH EOHQG PHPEUDQRW 2Z8%DK XGIRKVUNRD X WLIROKQLAMRU DQ DTXHR
ZHLIJKW SHUFHQW DQG ZWL[W2DHIUH RWHVVEWG LURRB& WEBIQWRIDS D WD W
VHSDUDWLRQ RI ZDWHU IURP Z\WD F WRRS DR SDI@RQ ZBHIRD8H R MDHOVGS HF WL Y H

PLIWXUHY&W@7R KLQGHU WKH H[FH2YL®H WRHDWVQYRRIWR[LFUD B G GHOOHQ D\ C
WKH PHPEUDQHV XUHD IRUPDOGHKDGIER[XPHMKIDFBEPBIOXORMH ZDV EOHQG
PL[WXUH ZDV XVHGOWRIWF UFRKDLQVQNVKERDUBWLRQ Rl DOFRKRO @TKG ZPRW MU
DQDO\WLYV LQGLFDWHG D VXFFHVVIXQ®RVDRYMORONEQD QHH\WAHHURBQFH ZD
JURXSV RI FKLWRVDQ DQG 8)6 D@O$2FDUBRKEWWRKI\BPIBOOXORVH ZHLJIJKW
DQG WKH FURVVOLQNLQJ DJHQW VYHAWKNPWDYLWOBRG P HFEUD @KKEHH UB X[ R

FRQWDLQLQJ ZW 39$ FRXOG VREMDUQJMQGOIRGHBWUIOLWBWLRQ RI WKH
LVR DR ZLWK WKH VHSDUDWLRQ PRFWRWHDQG SHUPHDWLRQ 10X]
RI DQG NJ P UHVSHFWLYHO\ 7R IDEULFDWH D VXLWDEOH K\GURS

3RO\ YLQ\O DPLQH 39$P ZLWKDB®ERKROQXBEKUGWIWLRQ E\ EOHQGLQJ
K\GURSKLQIWRASY ZDV EOHQGHG ZHWK BOSFKWVWKSRO\DFU\ODPLGH 3$$0
GLIIHUHQW ZHLJKW UDWLRV HBVHG®RRSW DEWILRQVAH BR® PRUH KLJKO\ VF
PHPEUDQHV IRU LVRSURS@QRBD GHVX®WMKHROQWHUSHQHWUDWLQJ QHWZRU
LQGLFDWHG WKDW ZKHQ WKH 39$ 3®%P ZHUMKWSUBSDBRHEDV*OXWDUDOGH

WKH VHSDUDWLRQ IDFWRU RRHWK\OKQGHBLKMWD AOYDRLG H %LV$S$O

NJ PKZHUH REVHUYHG IRU GHK\GWRWVRQORLD P LJWMKQWV IRU 39% DQG
FRQWDLQLQJ DWO LVRSYWRSBEG RGFFRUBMR WKHLU VWXG\ WKH JUHDWHU
SDSHU LQFUHDVLQJ 39$P LQ 39% RWREUD\WXKH UHNWOOWHWG WKH ZDWHU VHOI
LQFUHDVLQJ WKH LQWUDPROHFXODRE WDEQRIG Q+ RRIGHQ J ZEHWZWKB FRQW]
WZR SRO\PHUV $V D UHVXOW WKHZWU\WKBHOBHQEWDQHV 3B8UH WRR EU
PHPEUDQHV GHFUHDVHG E\ DQ LQREWHBK H HIDQW KK H) RISENH.WP XFPI Z® LIKSNV U D
39$P PHPEUD@BWYDQ ¥FBREUAMMMKURXEOHQG PHPEWDQH7KH EPHBBHIBQHYV FRXC
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7DEORBBHVXOWKIRUDWLRQ RFRKER@NEXUHV IRU
OHPEUDQHYV ZLWK %D

$OFRKRO LQ IHHG - 6HSDUDWLRQ IDFWRU
NJ K

OHWKDQRO
(WKDQRO
,VRSURSDQRO
Q% XWDQRO
,VREXWDQRO
W6 XWDQRO

GHK\GUDWH ZW Rl HWKDQRO PLIWXRUVZILWRUMRMLQHES WKBIWEZRWHU GLII:
IDFWRU RI DQG WKH SNUPRKDWLRWROX[EROLW\ Rl PHPEUDQHYV GURSSHG D
7KLQ OD\HU EOHQG PHPEUDQ@HVHRID3G$ ®HIG BB $ G
SUHSDUHG WR VHSDUDWH GLIIHUHQW \E LD BROP L VBRENY HRIORO FR KRIDW HY D
DQG ZNWHBY SURFH@®SOVR WKH HLI®FWE WRIFDWEDYHG39BHPEUDEXWDGRD
DSSOLFDWLRQ RI GLIIHUHQW PHWD G HKGWEWRIRRERH VRQQDOWHEV XDOWQGHG
ZHUH LQYHVWLJDWHG 7KH EHVW BB¥XOWE RIFWKWLOLENHE ERHQ@WWDUDC
FRUUHVSRQGHGP EWD E\HZEWKH WKH/ BBOBFRBBEYLW\ IRU D]JHRWUR SH WP D RQAROU
UDWLR RI + ZMJFOHS 2R 1 366$% FKDQVRG X VQMRRYWRD K\GUR[\O JURXSV RI SRO\H
PHWDO VDOW 2ZLQJ WR ORZHU GLIVXMLRGHD BERGLWKRL D O/KEEROV ZRWKUH S
ODUJHU PROHFXODU VL]H KLJKHUWEOHED PEWEBRQHYFRIRYN ZEAH3I9$ ZHUI
UHSRUWHG LQ FDVH RI GHK\GU R®LKEHM KRG U\DRBURKS B R ORGP DWW DEO@
7DEOH VXPPDUL]JHV WKH REWDLQHGRYBGX WD WR W KNEKHRO ROYB GR HP@G D39$ Z|
%HPBORGH[WULQ &' ROLJRPHU YRFWFKVNGX W R QDKUISEOMMLRQ RI ZDWH
39$ PHPEUDQHV IRU HWKDQRO GHK\GWDWVRGURSBQRDVBNLD PDWWHU R
HW PO@,Q RUGHU WR DYRLG &' GID\Q/ROXIH®RILQURRI WIS PHPEUDQHV G
PHPEUDQHV 39RVYOVQWHG E\ JOXRADRIDWIGHX\BHK\GURJHQ ERQGV EHWZH
OHPEUDQHVY VHOHFWLYLW\ LQFUHDRMX B9 BGQGBWIRQFRDLQWZW/ KH VHSDUTL
& SURYLGHG WKDW WKH HWKDQROZARGWHERXYW | WXHHKHEKIEQZDMN BR& I HLIK)
WKDQ ZW RU ORZHU WKDQ ZW UBWLRURSHUPMHDRVELROR MY MDN XVHG LQ G
PHPEUDQHVY EHKDYLRU ZDV GLIIHWHRGWREDQPRG R WKW KHMRRUPDQFH RI
FREBWUDWLRQ RI WKH IHHG )RU FEQWQEG HWHEEWKQ®E R ZZ DWW & RKRCHK HDQWV AR
FRQWHQW EOHQG PHPEUDQHV UHVXO@IBE DD \HRY K.Y HMW L WIKWMHZD WRHIU VH 'S
SHUPHDWLRQ IOX[ RI PHPEUDQHV YDKILRXPLDIOWR&RBVWR DQ
LQFUHDVH LQ ZDWHU GLIIXVLRQ FRHIIQFLRIQMD XWKRW LWZRFER®EDH) FRES K WA
E\ D GHFUHDVH LQ IBQWXWRIRBWRPRREELY)RDWLRQ RI 39$ PHPEUDQHV E\ S|
FRQFHQWUDWHG DOFRKRO IHHGV HIH @ MKARKXDIVWRKG B8 S0 KERIFMIGRIRRS K L @ DF
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» Top dense layer

$ Porous support
layer
Nonwoven
fabrics

)L 6FKHPDWLF SLFWXUH RI D 39%$ GHQVH OD\HU VXSSRUWHG E

SURSHUW\ Rl 39% PHPEUDQHV E\ DRHPEVIRXH\RI RDGWR KISLCRIF D WKLQ OD!
SRO\PHUV ZLWK VXLWDEOH DELOLWRORDFVUNSRQDWULR®H RI3RU J\BHES\RIRWY
DTXHRXV VROXWLRQV LL EDODQFLGY® WHRFKVXURB X LOQFINES BRHY KEF N)
K\GURSKRELFLW\ RI PHPEUDQHKRELPLD®ESBRRGX FLMH K\ED@SEH PDGH XS RI
SRO\PHUV LQWR WKH 39%$ PDWUL[ PQWRHWE PO VWR/ GHNEFHWDEHGWEHOR Z
HITHEFWV RI H[FHVVLYERDV HEGOPHRBUDIQIBOWKRXIJK WKHUH DUH VRPH UHSRU
SRO\PHU VXSSRUWHG 39$ PHPEUDQHYV
6XSSRUWHG BESDQHYV SUR¥V WKHLU REMHFWLYH ZDV QRW W
'"HFUHDVLQJ WKH PHPEUDQHVY WKKERNG®INVEDVIHBPRIQPE WIKGHY DQG DSSC
SURPLVLQJ PRGLILFDWLRQ PHWKRGWXS,®R LD/F VD DB-LW HEH RIQL QL FAHTWHYLHZ R
JLUVIYZ WKH 10X[ RI D PHPEUDQHRODWKHQRUERNMBFALMKWKH VXSSRUW OD
GHFUHDVLQJ WKH WKLFNQHVV ZKLF&R®HIHLE S WKW HIGL BKI$ UP @@ X [»D @H V
ZRXOG EH REWDLQHG WKURXJK GHEWHDBWEKYGUWWHRPH PEIUDJIKWRXV HWKE
WKLFNQHVY &RQVHTXHQWO\ SURSPEDWQRQ VRESRXWSBUIMME SRO\ DFI
PHPEUDQHV KDV EHEHQ @RIQIRYUWHKDENMEMUHG 7R DGGUHVV WKH HIIHFW R
GHFUHDVLQJ WKH WKLFNQHVV RI PHBEWUDRUWHAD QAMX OWKW LHY | HIFEWU IRA DWKLIR GB $ 1
RI XQVWDEOH PHPEUDQHYV HVSHFLDLDQGYHMML BHKMHGGDDMHIE QOBIRWS QGHF V XS S
ZLWK ORZ PHFKDQLFDO VWUHQJWKPHPEWDQHVXBWS HDVYHOKERIGQ QRZHU VZF
)LJ VXSSRUWHG PHPEUDQHV KDY KQEHIG FBUHW HG RBIHG ALHP BUZDQHYV ZLWK L
WKDW D WRURXYRQD\HU LV VXSSBXYUWMIGH ER RN HWKMWEDV UHSRUWHG WKD\
SRURXV OD\HU WKH VXSSRUW OBRWU KA ERY WKHR 3866 HVD\WKHFRXOG LQ
PHFKDQLFDO VWDELOLW\ Rl WKH V\8HXFCQMMWVEIOMWH WKH WRS OD\HU LV
UHVSRQVLEOH IRU WKH ¥HS®BUDRWIRIQ¥SKHRRPE PRIPEUDQHV RI 39% DQG FK
UHJDUG YDULRXV D WGP SMR/ LKPBYWREHSRQKWMHG RQ D ORTHUX@HWH XAXEG
SHUPHDWLRQ IOX[ Rb39%PE PEEG®IQHMRIG\@UWDWH ZDWHU HWKDQRO IHHG ZLW
GLVFXVVHG HDUOLHUJUNDIGSIRE DWHREDRRRWRIIRSMH PL[WXUH &RPSDUHG WR WK
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RI39$ DQG FKEWMRMUD EKHPLFDO DQGV PHRREDRD@®RGOJDPLF VXSSRUWV ZLWK
VWDELOLW\ DHDHQWNS R®WH G SRURVLW\ RIIHU VSHFLDO DGYDQWDJ}
3RO\ DFU\ORQLWULOH 3$1 ZDV WXH®GPDW DDQXS SFRHFK D@QRWO VWDELOL
IRU IDEULFDWLRQ Rl EOHQGHG PHPEXNS®RUV®BRM 39$ DQG FKLWRVDQ
&6 IRU HWKDQRO GHK\GUDWLRQ LQ G BIHMANUKD/O®DXEODRMEWQRDAHU RI 3
> @ UKHWXOWYV LQGLFDWHG D KLZIKMK WIGLLFRNSKHL\OR FRRQV\DD@E\RU FHUDPL
HQKDQFHG 10%B IR PIHPEUDQHYV FRPASHRUMN WR RUGH U | WHRHSWHSDRIHWD VE M
WKRVH IRU 39$ 3$1 DOWKRXJK ZLWWXKQRZBD MXFRIQDWE R KI DIF WRALL FNQH VV
> @ PZDV DSSOLHG RQ WEEXKNXQDDPD\R
ORUWMY/DO@HVLIQHG D VHW RI H[$HWHE HOWFHXVE R B RX R Q/ RO SN RB QY RO
EOHQG RI VRGLXP ® GISQIOLWHK Bi%L IKYS WDS\LRREIXIVD®R RO WKH REWDLQHG \
1H[W WKH EOHQG ZDV FDVW RDDWRLQ WEH OD\QUEKR®HZBAKH FRUUHVSR
REVHUYHG WKDW ZKHQ WKH WKLED@HNY WKHWWKBIQNPH FFRUBBEWH LW VHH
LQFUHDVHG WKH UHTXLUHG WLPH FRIW D\PK B SHRYJDSHRGU 3W/$. RPQH AR UNDROCHA @ MU H
LQFUHDVHG DOORZLQJ PRUH LQWHR®ER KREU BHKOE Q N WQ R @FERBRLAKHES V8 8 ¢
EOH® GRRO\PHU FKDLQV $V D UHVXORHPEQ X@XWXDO GHFUHDVH RI
IOX[ DQG LQFUHDVH LQ VHOHFWLYLWQ ZH U H =H\X SERQ@BNHIZO XPWV FGK IWFKIHH LB H U |
PHPEUDQHV ,BW SDQ@LULHG WR LPSURKH BAOHHQBHG PHPEUDQHV RI 39% DQG
SHUIRUPDQFH RI 39$ PHPEUDQHV VXB3SRWWHG E\GISIIHYHOWW SRUH VL]HV 7
VHDJJUHJDWLRQ RURYS$ OZMW LIQYL W LDIWH G URMER LRANWRUHV RI VXOIXULF DF
DPPRQLXP SHUVXOIDWH $36 1H[W D@R MUHIXI® DMRH WHISHD UL R W HALEPR)M D QIRI@ P
SURSHUWLHVY EHWZHHQ 39$ DQG W KR UWHRYSHRW WL \® DAB V VWD VASHUIHG WKDW W
PRGLILHG E\ WDQQLF DFLG 7$ T7KXYSRWMHFBKBGRVOLIERILFDQWO\ LQIOXH!
JURXSV RI 7$ FRXOG PDNH K\GURJHRI ERGEYV ZHWKUDQHYVRXSVVAG LWHKWHG H \
Rl 39$ IWBURYH WKH LQWHUIDFLDO ISQ/\RSRGWEHYJRFRBOWRBSDQ LQWR WKH :
PHPEUDQHV 7KH I0OX[ RI WKH SH U PGHMIH®D \GHU R G X FFWM VARIDOVCDLIQQ VDI D QG K\G
ZW ZDWHU ZDVNDERKEDKHQ J BXUSULVLQJO\ HQKDQFLQJ RI I0X[ ZD\
39%$ DQG JRI $36 ZHUH XVHG UHPDUNDEOH GURS RI VHSDUDWLRQ |
5XFNHQMWIIDIOFWXGLHG WKH HITHFWXBB R H &R 98 EW IO H V
WHENQHVY RI WKH LQWHUSHQHWUDWLDR BRO WS ULQ HWKZHR WINH @ G 3®I$ IDEULF D\
SRO\DFU\ODPLGH 3%$$0 IRU GHK\GUDMQROWRY HWKROMRAUWRFORDNHRIQ RQ D FF
E\ IDEULFDWLRQ Rl VXSSRUWHG DG® VOPHVSISRW W K EK PIMP SR@NY W\ URXJ|
7KH WKLFNQHVV RI X33»$RSBRPEWGEHBWBPLF VXSSRUW KDYH SURIRXQG LPS
GHFUHDVHG RURR PZKHQ SRO\HWKMEKWNKHOOREWLYH OD\HU DIIHFWLQJ WKH
3(6 ZDV XVHG DV WKH VXSSRUW POFP\EWD QY DHYS HFAW@ESH UWRBIPD Q FH
WKLQQHU WKH WRS OD\HU ZDV WKH KLJKHU WKH I0X[ REVHUYHG
ZKLOH D FRPRRQVWHQGH. DV REVHU YHGOIGRAHHED UDWLRQ
IDFWRU $QRWKHU LPSRUWDQW SDUDPHWHU ZI
&HUDRXBSSRUWHG 39$ BNPBUDRMMRMGSHUIRUPDQFH RI PHPEUDQHV LV W
IQVHUWLQJ D WKLQ VHOHFWLYH OD\PRGRQ XV SRMRXN VRIS S\RAUHR P& R EDLID QML J |
LV DQ HIIHFWLYH PHWKRG WR ®@RE MXBMWRROEKBBQWIVWLRY VKRP ORR ELE HPRVY
WKH RWKHU KDQG ULVLQJ SUHVVXBHRBSHBGLFHDWGDEDRWY RRBEDEQHVDMWLR C
IROORZHG E\ LQFUHDVLQJ PDVV WYDQESHRUN SSANL@I GRISHEAUWWRYHOIW U}
SUHSDUDWLR Y RLWHPHEQRXQH PHFKDQREFO YWDEQX EFRWW WKH SRVYE BULUIIKW \
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7DEOK[SHULP HQWOIRVUN K \G U DRN ETRXH RHWK D GRROXX WEL\RID $
ZW6RGLE®ILQDWH O HPBANEXEH RUWHGRE\OEERB H U

$OFRKRO LQ IHHG )O X[ 6HSDUDWLRQ IDFWRU
NJ

(WKDQRO
VBURSDQRO
1IRUPEX®WDQRO

THIBYWDQRO

UDWLR RWRROMNPAHH DUH VRPH VSHPFLDPOWRKD FRRWHLDLWYWWRY 39$ PHPEUDQHYV
RI KROORZ ILEHUV DV VXLWDEOH PRFGNFOX\EXRUORBRZHE DIOXWLERQRLGHULQJ
PHPEUDQH® WKHVH WZR SRO\PHUV KROORZ ILEHU\
3RO\WXOIRQH 36) KROORZ FRYHUWHG H \FIR Y319 § HOED THEE ZDHUMBE YOR I IRU LVRSU
XVHG LQ VHSDUDWLRQ RI| ZD\WKW L BRHEKHAUKD/QLIRRI D THXOHR BSVHNGR [PLHHPE UDOGH V
YLIWKH 39 SUR@KLVH PDOHLF DFLG UWOW GVAIEH®RVKHUPDOO\ WKH HIIHFW
FURVVOLQN 39% FKDLQV WKHUPDING\ FKORLEABWRYWPHMWH LQ PDOHLF DF
GHK\GUDWLRQ DELOLW\ RI 39% 36) RRURR X WIXEH W @ H PTEKIHD QEHAVW VHSDUD)\
'RQHW DO@GGHG VRGLXP DOJLQDWWRSBR QG BEHKRGBHDWLRQ ZDV UHSRUW
FRDWLQJ WKH WRS ODZAHI ERQ W KHKBEIBB/I KRR 2 DR DQG WKH PHPEUDQHV ZH
UHVXOWYV LQGLFDWHG WKDW LQFUHD VAR W KM 3 B8R XAR Q VRIDD\R ZX S VER K
ZW UHVXOWV LQ DQ H[WUHPH WIWRNV\ROLI®X[QZKBUHDN WBERHLF DFLG VfF
VHSDUDWLRQ IDFWRU GHFUHDVHG ,I WKH ZHLJKW SHUFHQWDJH RI
39% ZDV RYHU LQ WKH VHOHFWLYBILWRG ODWWL [WHKHRIEHUDRXDG E H
DVKDUSHU GHFOLQH Rl VHSDUDWLR QQ FIRFNER U DGMMHVQL R WRKERIOLVPK UV WKL
IOH[LELOLW\ Rl 39$% FKDLQV LQ D QDBULFDRKIR @1 QR/IL PROHPGIQRDWUL[ PHPEL
)XUWKHUPRUH DV VWDWHG EHIRUHPSBRBY NP WX LSHUNPH DLW L R QU ISH.\EIR U P D
SRO\PHU ZKLFK PHDQV LW FRXOG EFLQPG FPIDWHKH. [PREPEUWQRN39$SDUWLFOH\
FKDLQV 7DEOH V X PIPLDQUH.GH WU HW K®IWRBEHWRWH G LQ WKH SRO\PHU ZKLOH WK
GHK\GUDWLRQ RI VHYHUDO ZW SROARKRRDAMWH 7 RX YW X0V WWNH DGY
LV ZRUWK\ WR QRWLFH WKDW DV RUKBQVROXEGOLYR WBIDWRLFEHRRIHWLHY ¢
HWKDQRO ZDV FORVH WR WKH PHRENHYHRDHWHB®®EOE WWKREIHG IOX[ DQG
VWURQJHU DIILQLW\ WRZDUGV PHPHEWBIQHVDDW WFRP SDWHISR VAR VRWXEHIFDWL Q.
DOFRKROWKHKERZHU VHSDUDWLRQ ID\F \WHRRIOZ BAH R EAREKGYEH G\OKRWK B B UHLW L R Q
HWKDQRO GHK\GUDWLRQ SHUPHDWERQ@OX[IDFW ILOOHUV KDYH
3HUIOXRURVXOIRQLF DFLG 3)6$ FPWIKF®H@®®RD QYW S\OLUEHVERDL @ELOLW\ RI
WHUPLQDWHG BFLGXZIRYDWHIG WRWEURSDKHSIBOHUHQW ZD\V L LQ FDVH
PHPEUDQKYHQ WKRXJK 3)6$ ZDV XWKIE RYHWIIRXY ODIILQLW\ RI WKW PHP]
LQ 39 LQY H\WLGD® LQRROAHWHK\RKESIY K B WLIGRFQ H D Q6. F I WA AW U X F VX G R RE) H
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ZDWHU UHVXOWLQJ LQ LPSURYLQJYHSRH D3 EZBHIBWHEROD UPMGH =FHAROLWH S
VDFULILFLQJ WKH VHOHFWLYLW\ [ElH [B\ VIRKUXMHEU RS KREBEALEY HOD O HQ V IX U W
WKH XQGHVLUHG VZHOOLQJ Rl WKHARRVHPMP EUUHXHOW P@J [E{ UHGXFWLRQ F
OLPLWHG 7KXV LW LV SRVVLEOH W RQED®P\W K HUW\GMWKRBISR\E 5 B QOIVFZWUH P
K\GURSKRELFLW\ RI WKH ZKROH VE\OHBOWRYSRUDWUQJ LLE IJRHW OV MSD USDALY
DVVHUWHG WKDW VRPH RI WKH IZDWHUVIURPXOGZW QR WHKDWDHR OWKIHW XUHV
VHOHFWLYLW\ RI WLRBWK R HP ERFOMHAX DDRVVOHYNGLG 39% DQG .$ JHROLWHYV
DELOLW\ LW PHIHFXOZADW FDQP B DV \8 R\OK IDEXIRR@KMKUQ OB FU\ODWRS$ @SRO\ !
PHPEUDQH GXH WR VSHFLILF SRUH RUMDPHWEWHW YEDAMREBFXFKIDWN RQ SRO
VLHYLQJ IHDWXUH Rl ILOOHUV WKIDRQZRY FKAD\GHW WREW $HYRDWHH R IWKDW
DOFRKRO PROHFXOHV )RU H[DPSOHQMKHIMH®UKWRARPH WRGLWLYKNQ 39%
VXFK DV $ JHROLWH WKDW WKHLU S ROH G ZDWHKWHEZW ]HR®WWHHOHVV
WKDQ WKH NLQHWLF GLDPHWHU RI,GHWKD@ROURZXISHRIHDWMVEBDWHKHUV LQY
PROHFXOHV ZLWK NLQHWLF GLDPHRIHUQRRWERXM/LRQ ®P MWLVWLQFW W
FDSDEOH WR SDVV WKURX@KHW®&HWHYSEQWAR F®HYV PHPEUDQHVY WR VHSDU
QDQRWXEHV 17V PHWDO R[LGHARSU®SQ&FROGD\REVIHYFHG WKDW WKH \
KHWURSRO\DFLGY +3$%$ DUH \DIOH URRWKHZSGHOWXQUH G9B. PHPEUDQH ZDV
LQFRUSRUDWHG LQWR WKH 39%$ PDWULE\IPEG ®IOFRRK® R IGHXESDRWLREDQZKL
SXUSRVH VR ZH FODVVLILHG WKLVI®KF VELRRE EBEF HLRM KWRH WS H GRS
WKH ILOOHUV )LQDOO\ D UHYLHZ RRHPBUDION WRNRK L WOHW FOKRWHG WK D
GR QRW EHORQJ WR WKH DMXVWHRBEAWRBQHXFRRPPRKQ®URSKRELFLW\ RI S
FDWHJRULHVHQWEB&EH SUH WKGBHRHQVLRQDO VLQXVRLGDO FKDQQ
=HROL™MHYV Rl WKH PRVW W\SLFIRUFBDUBHWA@HMQ IRMKH SRVLWLYHO\ Fk
IDEULFDWLRQ RI 000V LV JHROLWHVQBQDWK M HHRE DWGH BBD PHRAUWHZHUH D
PHPEUDQHV WKH\ GR QRW VXIIHU IRWRW KH[ RHEW\HLUYYH & ZHOFQRIKRIO G HK\G U D W
OHDGLQJ WR ORZ ZDWHU VHOMF@LYLO{HI PDWPHPPHPEWWDWQHY Rl 39% DQ
ORUHRYHU ERWKQ®WKFKUHFLFDO VW DESGIMVR IR]HR@®RIOLMAH LQFOXGLQJ .$ 1D
PHPEUDQHV DUH KLJKHU WKDQ WESBNSDBHGSRMRPWWIBURYHVZDWHU IURP
8QIRUWXQDWHO\ IDEULFDWLRQ Rl NHROLMRHEBHFRUBQAY R QWRWSHHRPHIR © O WY N
PRUH H[SHQVLYH EXW DOVR PRUH FRX®GGL FDWIF® LYHOL GOV¥UHROL WHKH SD
PHPEUDQHV B U@ &ULMHWPYHW KD WDANH'WY IFDO PROHFXODU VL]H DOFRKROV VXF
XVH RI ERWK SROSRHOURHAULR®G GPXWHURDOUHUWSRVH VL]H OHDQZKLOH WKH
ZRUWK PHQWLRQLQJ WKDW WKH VHSDURWLR® FSIHE BRUFRINQ FHPRWIRH [ R/ K HU |
PDWUL[ PHPEUDQHV H[WUHPHO\ GHSEQGVRR QP MMKKDWRSH BHKE\WRWRWLRQ W]|
WKH GLVSHUVHG DQG FRQWLQXRXVVRSMWRY LRKD VIHRWRWY Z R 0 OWIXH WIK®IO H G
PRUS KR OR JL RW MAKIB B#W sDXA@QY HV W LJHROHL®&/HY *HQHUDOO\ DGGLWLRQ RI ]
WKH 39 VHSDUDWLRQ RI ZDWHU D QG XH WK DRSO PEPEYDQHWOFKH VXPPDUL]
PDGH XS RI 39% DQG JHROLWH $ ZREWBLIQROULGXDPFD® ZDVHSDUDWLRQ ID
XVHG WR GHFUHDVH WKH VZHOOL@H RE UG H REPE UDDHWH QAVKHG LQ 7DEOH
UHVXOWV VKRZHG WKDW WKH KYHBKGHU'SAURBUDWQARQ WIL[FRDQWWREVHEBRO\PHU
IRU KLJKHU JHROLWH ORDGLQJ GXHPFRR SRIGDWERQORFLWR WRIDYKHILOOHU
GLVSHUVHG SKDVH 6XUSULVLQJO\VWRQWUYDUNVW RVRVKFR & ELT XLRHR XBH K \G L
WURGHWUHQG EHWZHHQ VHSDUDWLFRHPEDPWRY DQ GNKQ X[ U A-BB @CO@S P DK® \ S
WKH QXPEHU RI SDUWLF OER WIQHUHDW R GVIVRH WZUB OBDK PHIKQ W WRROUHDBV HILHV 7
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7DEORBHUY DS RHN\DIWLRD ]IIRRIOILVSE HDWD P&

=HROLWH W\SH LQ 39% PDWOK] 6HSDUDWLRQ IDFWRU
PR K
OHWKEZRWBU VROXWLRQ

1D$
&D$
1D;
(WKDADRMOHU VROXWLRQ

1D$
&D$
1D;
,VBRBURSRBOWBU VROXWLRQ

1D$
&D$
1D;
WX W DADRMOHU VROXWLRQ

1D$
&D$
1D;

GHYHORSHG 39%$ PHPEUDQHV WKURXIKUURBRD QR H DRV LVRKIH FRACIHHRBOIPMERGE WD Q H
$ SDUWLFOHVGLR®WRDDN XOM@ UXEBB®L51BL[BQGPDWUL[] PHPEUDQHV VKRZ
39%$ ZKLFK ZDV VXSSRUWHG E\ D FWRIVAMOLGQ@RURXWIQBIORBRQE\ JHROLWHYV F
OD\HU WR CGBWARMKDMYRWXUHYV &RREDRILIPH ZVWEIRVOFHGSZ HBQE D O D QWFKIQ J



S5SDHHW.INDO %LRDQDO9IREGHP 15HV -XO\

K\GURSKLOLFLW\ RI 39% WKURXJK EWKIDGGQVSHUWK &\ BKDI/MRE MWK H K\GUR €
15 DOO VHKGSWHWHY H[FHVVLYH VZHGBDYLRRIRBIPOV ZHUH UHGXFHG E\ LQ
PHPEUDQHVY ORUHRYHU LW ZDV RRVH4SOHGQWRBMEUD QHROLWHAVHDVLQJ W
ZLWK SRUH VL]H VPDOOHU WKDQ WKW MR S KREIFF G LIDBPHHWHU ®H G WWR QRQK D
PROHFXOHV DQG ODUJHU WKDQ WKDMNVRRXWVOMUJGRRGG LG S WKYHUWKE X[
VHOHFWLYLW\ WRZDUG ZDW HU HFW Z&5® WI/WWRE L BHYRRURRYAH RI WKH SU
IOX[ $FFRUGLQJO\ LQWURGXPHLROLRGWHEDDWUWHUISDOWKN WHUPV RI VHOF
SRUHV ZDV DFFRXQWDEOH IRU LPSURYLNQW WKH,QOX[ +KIQDO@HSRUWHG W|
7KH SHUYDSRUDWLR Q HWHISDQPOV PREONVBHENWYRQ BDUBBRABEG EH HIITHFWL
ZDV LQYHVWLJDWHG XVLQJ PL[HGLPBRDWRYLRJIJPWREUDIMNU RIHOHFWLYLW\ R
GLIIHUHQW W\SBYCRNGHRDLWHY $ ¥YDJQLDFDQW GHFUHDVH RI IOX[ IRU LVR
VLOLFDOLWH @QBFEBGLINJI WR WKH BXHKBVOWOA WXGLHG WKH HIIHFW RI Wi
SHUIRUPDQFH RI WKH PHPEUDQH VU B\MSREG®V }HRRQO LMK/ SRUIMEUOUQEDWLRQ
VWUXFWXUH RI WKH JHROLWHV DQGRWK B2 UGKIGGROMLIRF RIG HRSKRERG D C
QDWXUH )RU 1D; DQG 1D< |HRQHWWYEZHWKDWDIPRQSRUBGLFDWHG WKDW QI
1D;ILOOHG PHPEUDQHV VKRZHG KDIXKRLQWDHBREGWHQIW \FRXIOIBQ PDNH EHWW
000V FRQWDLQLQJ 1D< VLQFH WKPMDWRUWPHUHYRUSWRRUHLQ KLJKHU VHSDU
K\GURSKLOLF WKDQ WKH ODWWHU BQDWX®IHR WKHHD VMISRDE DIWERI@AWEHUH U
HLWKHU 1D; RU 1D< FRXOG LPSURYIERMXW SHDBNSGD WK RQH Q DWHK BROLOR IEQD
39$ PHPEUDQHV $V IRRI BSEWRERHRERER =R0 +ZDV LQ GHK\GUDWLRQ R
JHROLWHV WIXFKFDWH DQG EHWD LQM/MR S9R SFOHIFEE® Q@Y WKH VHSDUDWLRQ
WKH ORZHU K\GURSKRELFLW\ DQGZEDHJBERS$WUHN D QI RRU=EHWD WK WKH
SDUWLFOHV OHG WR LQFUHDVH RI ER®IKFDOX) XORL® DI/ HSDW DRV LRIQ D F MR UW K
OHDQZKLOH D GHFUHDVLQJ WUHQG ZDYGREAMLROWYHG IRU WKH 10X[ LQ
WKH RDWHOLFDOLWH DQG WKH SHU PGDRMWLR Qb 005 VEGH PUWBYBGOD\HU R1 39
EHFDXVH WKH ILOOHU GHFUHDVHGG W KHJ HKQGW RoSAKROOQWMW R IR [ X3FPH$G VLOLF
PHPEUDQHYV WXEXODU FHUDPLF VXSSRUW 7KH PHP
+LJK VXUIDFH DUHD KRPRJHQRXVIFRLYVWHSE X DADRROR |[RARRPH MW KDQRO  +I
DQG KLJK FDYLW\ YROXPH RI 1D< ]HMR@IPMIQVEHDWLRIQH IS RRKWLFRDWLQJ V
SURSHUWLSDURWL BQHRt PIFJHG PDWURPWLRQ RI WKLFNHU VHOHFWLYH OL
PHPEUDQHV IRU LVRSURSDQRBWG B®R\IGDDWLRRWEHUXVXXMFH +HQFH PHPE
> @$Q LQFUHDVH LQ JHROLWH FR Q@WMWQWH OMIEHW RK DG VOW B HRWWLIBYY VRIS KD\
FKDLQ PRELOLW\ RI 39% DQG LQFGHBVHQYHULD.LGHVPRDWILRI I0X[ 7KH
PHPEUDQHVY WKDW DUH DOO LQIIDYRRHG® | W@ HABWGEIYHS MUW\DHG/ S MW RR U H
ZDWHU PROHFXOHV KRZHYHU GHFUKBVHGR UHHHDYR GIXPHYVUMNXQIHHIBOLQ J
LQ UHGXFWLRQ RI IOX[ 7KH EHVW BHKXGUBWLF® BHMEROBQEH IRB LPSUJ
DJHRWURSH PLI@IRVHUBWRUWHG IR UGHFRRIDS/R QD WIHRHY/RWSDUDWLRQ |
RI ZW Rl 1D< QDQRSDUWLFOHV ZLOWKN B 19SS DOYRIQY MLBWRIG RILWDQLXP
DQG IOX[ R K 7L2 QDQRSDUWLFOHV WR LPSURYH WKF
7R LQYHVWLJDWH WKH HIIHFWVPHPE ED@HD\Q FLURV VEH\G RHBQ E\ JOXWDUD
K\GURSKLOLFLW\ DQG K\GURSKRELFEMK\QU BWY BFREEWDDQ BV QIRU3$L, ZDV XV
VHOHFWLYH GHK\GUDWLRQ RI ZW. 2 3 VB PUKFEKBRROH FROISWWRBOH ZLWK V
LWWKIWU DO @ DEULFDWHG 000V RWKHSUEYXOWY WKH DGGLWLRQORH R Z
LQFRUSRU D VBIDQUW4 FQIHW RR2UZR S K R E L FANMWAXRYMHG L @ HW B UDWWERY BFULILFLQJ Wk
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SHUPHDWLRQ I0OX[ +RZHYHU VXLDPWRU PRIGS LERDAMELRBINHIHRY LQFUHDVHG ||
QDQRSDUWLFOHV ZEWKY3S$ WKFRXBGPHDBAHGQIORYSRUDWLRQ RI ZW RI WK
)RU H[DPSOH WKHNDXKFOW LQFRUSRUWWRRW VLIQLILFDQW FKDQJHV LQ WKF
RI ZW TRWR 39% PDWUL[ LQ GHK\GBD@KRIGLED DAWRVWXGLHG WKH HIIH
LVRSURSDQRO WKDWNIQPHHONYTLMPRGLILFDWLRQ RI VXSSRUWHG 39% PH
ZDV FRDWHG E\ 3%$1, XQPRGODIERH GV 39817V FDUER[\O
,JURQ R[LGHVIZWX VBGNVKHR/LEH GUXSRUWYR®RDIVHG3IBRGLILHG &17V D
KRPRJHQHRXVO\ LQWR 39% PHPEUDOQIR2FDUER[\® DX 6 GVERLG QD ©ABHIZ 1 7 V
UHSRUWHG UHVXOWV WKHUPDO PHRKDQHRKD @R®B EG®MKIGHUIDWURSHUWRH V!
RI WKH 000V ZHUH LPSURYHG 7KH | WXEW HRSINOH PHBWW EZH L&KW ZHUH WU
UDWLRV RI )H,, )H,,, ZHUH DOVR 6B %D PG HVRVKIHHP RWKHH RPVEHLEH G &
ZDWHIURP DTXHRXV LVRSURSDQRO ERL[RRQRKN\GKRIHYHBLWWHKIF DFLG NQF
SHUPHDWLRQ DELOLW\ RI 000V ZD VIX@QFWVDMWRIDADEWRIK H 7IKIDAYXRQDOL]HG &
Rl DOO PL[HG PDWUL[ PHPEUDQHYV EZD W LQRZHLR S\KD/QL AOKDAW RIFDH E R[D® O +
SULVWLQH 39% PHPEUDQH IXQFWLRQ&DIYHG7KH\ FODLPHG WKDW
1DQRWXEHS$ QRYHO FODVV RI ILOOBGYWILRK RULOOOD@MQRWXEHV ZLW
IHDWXUHBURSKRELF FDUERQ QDQRWHKEHWYWHAE7VQ TRHEHMU SHUPHDWLRQV FI
RSHHGHG VWUXFWXUH DQG WXEX®DHPEWCDEBH DVQEWORQDOLIKMILRQ RI &1
VLIJQLILFDQW PHFKDQLFDO VWUHQJWK PWHG FWHKPLFB S DWDDVE LRI WD FRDRIK |, Q
&17V SURPLVLQJ FDQGLGDWHV IRURGUWSDIDIFRI FPIL [FHIZU PRMRLIIN Q WG R QRO
PHPEUDQHV@ 7KH VSHFLDOXFKAXUFD RQOWKHDVLQJ WKH VHSDURW LORQ VI IZAWRKU
QHZ JHQHUDWLRQ RI ILOOHUV PD\ HXQWEGFWQRIDBRIAGHBDR'V WUDIQVISRXW D VL
+RZHYHU &17V WHQG WR DJJORPH UDIVFH FEDMHWR IOIQ[ GHWIR: DOV FKIRU
IRUFHV DPRQJ WKH WXEHV PDNIOQOV KW KUI X8 BWWRBND /P HGW V
QHFHVVDU\ ,Q WKLMW BDII/\8 X GKHLG DWMERUSRUDWLRQ RI &17V LQWR 39$ P
SHUPHDWURQ QRHURR 39$ PHPEUDQHRZARGL IWHRG ZWWRQJ K\@DRS KRHEL F1DWD\O Y
DFMBJHDWHG &17V &KDLQ ULJLGLILEQWHR® FRVLIOGVP BPRQDQWKH ZDOOV RI
ZDV UHSRUWHG E\ LQFRUSRUDWLR®\®UR SXWO LRI QUKHR WMBHYHELWK WKH XC
&17V GXH WR JRRG LQWHUDFWLRQ\& IFNWWY®IE K \ERWEKERODFHVYOTKHW DD/ FC
VHOHFWLYLW\ RI 000V ZLWK ZWDWRPWKa 7RKRIG L N\W R GLIHIY WKH HIIHFWLYHQ
ZKLOH LW ZDV IRU XQILOOHG $9YGWHKIHP\ERLYBE QOAPRGLILFDWLRQ RI 39$% Pl
O0XOIDOOHG &17V 0:&17V ZHUH SWHRWURBWOROEGHR\GUDWLRQ %DVHG |
DFLGLF PL[WXUH Rl FRGEHQWN \RBBPHIPHPEUDQHYV ZLWK ZW RI 717V FRX
UDWLR RI WR DWWDFK &22+JURXISANRRQMWMR &URBPYROOZLWK VHSDUDWLR
JRU D PLWXUH Rl HWKZQOR® ZLWKH SHUPEBWLRQ PK UHVSHFWUWN®\L Q JDW |
IOX[ RI WKH PHPEUDQHV LV HQKDRRQMEUBU\LRUKDRYVQUJX IWKHFRXOG EH C
DPRXQW RI ILOOHUV 7KH EHVW VRBSWUDMW{R® RSHWWRURZDWRRXMWPRGLILFC
ZW HWKDQRO GHK\GUDWLRQ ZDV RHDODIRIWGWHK HQD QRWXRHY  +17V DI
WKH PRGLILHG QDQRWXEHV ZHUH XQB® RWW K HWV KHL WHKS I/ i Bl \6ALARREH FXFMWDRIU | R U
DQG SHUPHDWLRQ IOX[ RINJERKW WKDWQRD @ LEA/S UG LQKREWHDO @KDXG
UHVSHFWLYHO\ VWXGLHG WKH 39 SHUIRUPDQFH RI 39%
. VRSURSDQRO DTXHRXV VROXWLPREYQHHUHBISMKLOWFRWERURWHE ZILWMW P |
39$EDVHG 000V RI SRO\ DOO\ODPL®WL HG GUR NKDHRWH GFUHWUHDWHG E\ SLU
ZUDS&HBV3$+ &17V> @7KHHSDUDWKRQOFILG K\GERURLGH YH[W XUIDFH
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PREUHG +17V ZHUH XVHG IRU IDEULFRWGR @ RR QW0 \D ORU SUKISDUHG 000V VK
SXUSRVH RI LVRSURSDQRO GHK\GIDFWRRY IRKHLWRSHURSPBORWVGHK\GUDWI
VKRZHG WKDW WKH EHVW 39 SHUIRUWBRPRER OZD)\R R HWDRRGIE ZKKH) VMSDUDW
ZW RI WKH PRGLILHG +1RVDZBEOHQZY SKUVHGWLQIVS$S ZDV DERXW IRU I
39% 39$P JJ )RU HOBP$Q GHK\GBDWLORUHRARQWDLQLQJ ZW LVRSURSI
ZW LVRSURSDQR@&PWKHXVUHSDWDWWREHD FPRRIH WKDQ WKDW IRU WKH  Z\
DQG IOX[ ZHUH NJD®GUHVSHFWLYH®BLOLFRWXQJVWLF DFLG 67$%$ D PHPE
+HWSRO\DFLGV +BWHEHBR\DFLGY ZBY¥VPRGLILHG E\ BHODBHQMHISWRHPEUDQ!|
DUH SRO\R[RPHWDODWH LQRUJDQLWVRSURSHQRO:ZGMESS WD VWADBNGHH VRO XE C
K\RBKLOLFLW\ WKDW FRQWDLQ WOIGIJVFRMNQG MERO\EHGH®M XPLVBWUFHEG LQ °
YDQDGLXPW BHO@WXGLHG WKH HIIHFRW RE WDIBEBH\W JVXWHRUHG IURP OHDFKLQJ
ZW SKRVSKRPRO\EGLF KHWHURS ROFOAH\G S R URWLHFORHR/P HQW/IRLIS GBI H Q J +
PDWUKH\ SODFHG WKH +3$ LQRUJDWQUEHIG OWRUHYREGI \BWMUWHFOHY ZLWK Pt
YROXPH RI SRO\PHU KBKPR@HFXEHZOMIDWHG PL[HG PDWUL[ PHPEUDQHV R
LQWHUDFW PRUH ZLWK PHPEUDQHWRGUBWGOWE 6P H O/ WIDELWCHOWHRE 000V ZL
K\GURSKLOLFLW\ ,Q IDFW WKH KLJEHWKVRKRQY®ORBW FFOQ Y/HDI\R U RIKGIF A RTKIH
ZDWHU VHOHFWLYLW\ ZDV REVHUYHGZW KPBB DRL@$SSRVLWH WUHQG ZDV
UHFRUGHG IRU WKH IOX[ Rl WKH PH 1DQRFO®RWWPRULMGRQEWHHRPPRQ FOD\
.Q ODIB® DO @L[HG WKH [PLQHUDO WKDW FDQ PDNH JRRG LQW
VROXWLRQV RI 393 ZW DQG 39% SRO\PHUV GXH WR LWV LQWHHWDDOWL]
YROXPH UDWLR RI 39$ FKD> @ HYDOXDWHG WKH DELOLW\
JOXWDUDOGHK\GH DQG WKHQ WKFVRGIPRQWP R U OO Q LADD \S URHLS D BIDAV LR Q
GLIIHUHQW ZHLJKW UDWLRYV 000V RI FURVVOLQNHGHWBIERIWREBREDQR(
SKRVSKRPRO\EGDBE DOFAHWBH VWXGLFGHK\GUDWLRQ 7KH\ UHSRUWHG WKDW D
GHK\GUDWLRQ Rl HWKDQRO VROXWK\GURSKLOLF WKHLU 000V KDG ORZH
ZW Rl 30$ SDUWLFOHV OHG WR IFFRPSDUHG WR SULVWLQH FURVVOLQNHC
K\GURJHQ ERQGLQJ EHWZHHQ 30 WHKHKNGURSKUIOLBOIZWIDY ORZHU WKDQ WKD
SRO\PHUV RU ZDWHU PROHFXOHV [FKDLQV $MXDN UMVKH VROYHQW XSWDI
ZDWHULVHWHFMWH FRQWDFW DQJOH PHPEUDQHV GKEW®K DAMDHOG/HG DQ LQFUHI
E\ LQFRUSRUDWLRQ RI KLJKHU DPRVHSDUDWLRQ IDFWRU RI WKH 000V $OV
WR LQFUHDVLQJ WKH K\GURSKLO IDFWRUV ZHUH UHODWHG WR WKH JUHD
PHPEUDQHV &RQVHTXHQWO\ LQFURI WKH FOD\ OD\HUV FRP SO HGXWRWR
VHOHFWLYLW\ ZHUH UHSRUWHG VWURQJHU HOHFWURVWDWLF LQWHUDF\
7KH LQIOIH@RM W\SH RI DOFRKFVRGLXP LRQV RI 000V &RQVHTXHQWO\
SHUIRUPDQFH RI PHPHE® POMWMWERQWRI SULVWLQH 39%$ PHPEUDQH 000V ZLWH|

SROLQ\O S\WUROLGRQH 393 DQGO007 ZHUH DQG UHVSHFWLY|
30%$ ZDV VWXGLHEBWDID JI@BYGYVKR SULVWLQH 39% RZHHRCE K DKQKEHARSRK LOL FL W\
LQ )LJ 2+ JURXSV RI 30%$ FRXEOX WKH KLIJKHVW I0X[ IRU WKH GHK\GUDW

JURXSV Rl 39% ZKLOH & 2 JURXSVLVRSURSDQRO VROXWLRQ %HQWRQLYV
LQWHUDFW ZLWK K\GUR[\O JURXSV LQFRUSRUDWHG LQWR FURVVOLQNHG 3
ZW HWKDQRO P&[IKHIH DAW Rl 3IGHK\GUDW@RDOOR\WVLWH QDQRFOD\ +1&
LQFRUSRUDWHIB IEDMR BIWKH VHSD K\GERLOLF FOD\ WKDW FDQ EH HDVLO\ (
IOX[ ZHUH DG PK UHVSHFWLYFHW DO @ VWXGLHG WKH LVRSURSDQI
FRQFOXGHG WKDW FHH PEMWLQQAWKKIHVWI SUHSD UIRDI3IR Q& 000V, WDWHSR UWKB®/
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)L 6FKHPDWLF SLFWXUH UHSUHVHQWY WKH LQWHUDFWLRQV EH

ZDWHU PROHFXOHV FRXOG WUDQV SRHPE UDRUR \BA WWM @IDWIHDVRPUQRSURS
DG IDVWHU WKDQ LVRSURSDQRO RHKRE WDR) HVK R D BW\ VYASD RO LMDHILND FG\DR/R/Z H
K\GURSKLOLF QDWXUH Rl QDQRFOD\KLDWWUFIK] $V D PDWWHU RI IDFW $.

2WKHU W\SHV ,@I DGGOWURQ WR ]JHR®Q\WHWKPIOEDEKDLQV E\ IRUPDWLRQ
R[LGH SDUWLFOHV QPRRWKEGY DYCWESHRNWEHRMMERQGY WKHUHIRUH WKH PF
W\SLFDO ILOOHUV WKRUHLOOHURWKBW MABHSKRXV DQG UHVXOWHG LQ |
SUHVHQWHG EHORZ PROHFXOHV WKHVUHGEDY D VKDUS ULVH

7KHUH DUH RWKHU W\SHV RI LQRUFEWRUF IRWLO ®EOV EZRQMKD LFPIRJ $37(26
DFW DV ILOOHU DQG FURVVOLQNRDGLIUHQBDY XRGHU[DPBOBGGLWLRQ F
IPLQRSURS\OWULHWKR[W L@DSBH (263732626 WKH K\GURSKRELFLW\ RI WKH
FRXOG OLPLW WKH H[FHVVLYHQMNY ®ODWLYH BRSDFWPRQDWKH ZDWHU VHC
WKURXJK LWV K\GURSKRELF DPLGPRIGRHXSV39® @OVNKHFRRWEHWXFFHVVIXO0O)\
KDQ$37(26FRXGBFUMIKHH\VWDRIBEHLWII EHWYZHSQUIDWDRBOXRVHSDUDWLRQ R
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ZDWHWKDQRO PL[WXUHV FKDLQV 2Q WKH RWKHU KORQG39EKHPLF
'"HK\GUDWLRQ Rl LVRSURSDQRO IXDXOHRMX\Q RM OFWML RPGG WRVLQFUHDVLQJ
LQYHVWLIJDWHG E\ SUHSDULQJ 39$WB®0V HBIDI DUMIDFFQVLROWRU EHFDXVH RI
SRO\PKHIDLGY ZLWK DPLQRSURS\OW U IHK\HK R HWALBDWMMH B 3D 6ZHOO DV IRUPD!
DQG WHWUDHWKRI[L@D&RY DGHPBW FERQGMOV 7KH EHVW UHVXOWV ZHUH |
EHWZHHQ VLODQH JURXSV DQG K\@WR[DPWHGERK\SY RAWSRIDPHUF ZW [IXOOH
FKDLQV ZHUH NQRZQ DV UHVSRQVLEROMERMIXQGHYHQHMGLYZEO®RQD RHPEHU
39$ PHPEUDQHV 8QOLNH W& H MWZIHAEWD W HXDHU X M HVBWENO DH@ NIRYDPR G LILFDW
VHSDUDWLRQ IDFWRU DQG IOX[ WKB39 $ RPHREHDW HE DY GERMWXF FHRVNG LENLQ.
KLJKHU UDWLRV RI $37(26 $37(26 DXWKRUV UHSRUWHG WKDW ZKHQ WKH
*O\FLG\O WULPHWK\O DPPRQLXP FXOHRRM\G HP LFWOSEH ZLQWKUHDVHG IURP
IRXU GLIIHUHQW PDVV FRQWHQWYV ¥XB'$ DAKRW HRQ WIR FSNURHE D8UHF BABHVHG VKD
EDVHG K\GURSKLOLF IPMP&EY DDUHRVX SAUQFRHH WKH IOX[ LQFUHDWHG RURP w
DUH KLJKO\ K\GURSKLOI@F,QLQ GERLWXIERFRPSRVLWH PHPEUDQHV RI SRO\I
WHWUDHWKR[\WLODQH 7(26 ZDV XVQWKMR. ]JFGREVQQQN LIS B,ROPBYB]IDV
FKDLQV 7KH UHVXOWV VKRZ WKDWZWIKRK K IZIKH U FERYVIDQ W N W & H RAKPHRIW K
*70$& OHG WR JUHDWHU VZHOOLQJ J®IXMHDREDUDEHKMGAKLEK FDGHU WR DVVF
EH UHODWHSUNVRIQFKHRI&PRUBRISFRQWHQW GLIIHUHQW DPRXQWV RI Wi
WKDW LQWHUDFW ZLWK ZDWHU PRO3PEXOH& WR EH DGVRUEHG HDVLO\ RQ
WKH PHPEUDQH VXUIDFH 7KXV PHPEQDQHV ZSDMWDDODWY RKGLHG WKH HII
*70$& FRXOG VHSDUDWH ZDWHUf &U P GQ\RRBRRISDIQIR® FFWORULGH /L&0O DV
ZLWK WKH VHSDUDWLRQ IDAWRUS3®RYI PHPEDRGHMVOIRU GHK\GUDWLRQ RI
NJ K VKRZHG WKDW WKH PHPEUDQHV EHFDPH
)XOOHUHQH FDQ EH XVHG DV D IWHEGHWDDW WHKHD WD E Q LORMQRHG RVKH V H ¢
K\GURSKLOLF 39$ PHPEUDQHV DV |X\K®DHU HQHIH K \GHIR{ FOV 1 ¥ RMERASIU Z HIVRIO V
FDQ LQWHUDFW ZHOO ZLWK K\GUR[L\QFUHDXNING FEI\ DOBG L)@ B WKEHD @ /X BK HREL [
IXOOHUHQH FDQ DFW WVIFUFURY JROWKHGDB ROHEUDWLRQ RI DJHRWURSH LV
& 2+ LV RQH RI WKH GHULYDWLYDH\GLRILRQAHOHQYKLEP EURPLGH /L%U
QDQRSDUWLFOHV XVHG IRU IDEULFWWHRQ REVHOUWDRVLRIGVIRWGLFDWHG W
GHK\GUDWLRQ RI GLIIHU® QNMQ W BDKRO WHSDUDWLRQ EHKDYLRU WKURXJK
> @WXGEM®DMRO GHKBGUBDWRRHNV\D @® GU\WWDOOLQLW\ RI WKH 39$% PHPE!
FRPSDUHGI IVWWEWLYHQHVV RI LQFRUSRWDWAR QYVRD |XOQCHFHORA VKHHW VW
QDQRSDUWLFOHVY RQ VHSDUDWLRIUDSKHPRURIDGEH RI WXOW PD\ LQWH
PHPEUDQHV OHDQZKLOH PL[HG PDWWRKSHMRE BOGNVQRLIZDSWWLFH LV FRPS
DQG IXOOHUHQRO ZHUH FURVVOLQKRGHSGMHFIMOV P INEE KB DWIOD Q RRIH W K D (
FKHPLFDOO\ ZLWK PDOHLF DFZGV ERWROBRVHWHVEB®MOLWRKHU BR OHFXHD HV
UHSRUWHG IRU 39 DPRGILW\HRI 00K MUPHREUBRUDWHG LQWR 39% PHPEUDQHYV
FKHPLPRGQILHG 000V LQ WHUPV RIGIERW K DWW DWW GRER W KG WKKIH VIDXI ZBIW
IDFWRU DQG I10X[ 3K\VLFDOX@®ORYMQR@NFHG RDOFREVW WKUHH WLPHV FRF
000V PLJKW FKDQJH WKH PRUSKRORHP RUDWQK® PHPEUDQHV
LQWR D ULJLGLILHGI O/ UXF® XWBKZYWEDOBW URRI SRO\ FEOFRUCILEQRAER. OH 3
IDFWRU ,Q IDFW K\GURJHQ ERQGV FRX QG VEK ZFRAKRIMV H G LW R WHDUEFDQE R Q W
FRYDOHQW ERQGV GXULQJ WKH HYDRRUZLDAHR® EMWBHHQ SIODLHFDWY RI 39
FURV VO LLOAWDQEVEIQQVHQVHG L R IRDW L REI $EDEPHPEUDRBIY DSSOLFEDWE@RRH
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SUHVHQFHHRHBWLYHO\ LQFUHDVHG E®WKRWK HQWHSRAORWIRRY RI QDQRILOC

IDFWRU XS WR WLPHV FRPSDUHBDWRBLP HKDOHYHND ZQ VOHRYRS DUWLFOHV
SDUWLFOHV DV ZHOO DV HQKDQFHG ®W&#+ SHUHPGI®W LR VEXDWHQRI LQ LQ
NJ PKIRU9 3GHK\GUDWLRQ RI ZMWMSBPHWWDR® ODF W RS+ CPRBUIDQIHWRI 39%
PLIWXUH&W /D\HEAOD\HU GHSRVLWLRQ RI WZ]

6LOYHU QDQRSDUWLFOHV ZHUH GBR®NHWOHBWURDORWMHK HS BD$ PO ONDIOPLQH F
YLD DML W@ JHQHUDWL@®TK RHYKKRMR UG RVUEE® L\RR D Q GV WRUDH VHR\GLXIR Q D W H
LPSURYH WKH K\GURSKLOLFLW\ RI 39$HP B RPDUD@LIRQ | RAD ¥ VDIOVRROX JJHVWH G
GHK\GUDWLRQ WKURRUKK\DGGBWLIF 398KODHUHQRO®EUDQHY ,W ZDV IRX
QDQRILOOHUV $OWKRXJK VLJQLILFDEWODRWSIWRRHBEO®W QLDE6ERWRXOG VX
DFKLHYHG LQ WHUPV RI I0X[ DQG WK I/MHBWUR® LRGWRHWU | R WREQGEH URIQR X
GHFODUHG WKDW HWKDQRO FRXOG3$H FVH® \W B WL OFRR-PAHEUDMHHG VLOY HU
QDQRSDUWLFOHV DW KLJKHU WHPSHUPWXVHZRUWK\ WR PHQWLRQ WKDW ZK

GHSRVLWNGLEGEOBDMHG IURP W R \
&RPELQDWLRQV VHOHFWLYLW\ RI WKH PHPEUDQH GHFUF
$OWKRXWKHUH DUH VRPH SXEOLFDVOIFRIGWVRBDAVWEH RIXPRMWB R1 ELOD\HUV
WKDQ RQH PRGLILAFDWLRURWADURWHELFKD FRK®G EH FURVVOLQNHG DQG X
PHPEUDQHV EOHQGHG PHPEUDQHV PHPEYRPOWMG PRIPER DAL VOBQ BYLRWY SNV
PL[HG PDWUL[ PHPEUDQHV WR VW XGHIW{OMW 3WEHUHMR ZPVQBPHURIGXFWLRQ W
39$ PHPEUDQHV LQ DOFRKRDXVEHREWPDWILRQ RVKFHRODU PHVKHV LQ 3(&
GHYRWHG WKHLU VWXG\ RQO\ WR KNEHRBKHGEWV W\ FRRQWKRI WS LEJLOD\HU
PRGLILFDWLRQV )RU H[DPSOH WKIZDMWHFWRUSWERQSRUDWARQ LRIRSURSD
GLIIHUHQW FRQWHQWY RI RQH ILO O$HQRIQ WKMH 3 FFHBESWHII MOR VDE MG UHD V
GLVFXVVHG LQ DQ DUWLFOH ZKLOBFWR® RI WKH SUHSDUHG 39%$
PHPEUDQHVWS ERUWHMX E\ D IL[HG VXSSRRW X X$ IHKWRSUHIHUUHG PHPEUD(
WKLY SXEOLFDWLRQ LQ PL[HG PDGHSRVPWREBUBOH POBEWDQHYV ILOOHG ZI
VHFWLRQ +RZHYHU LBW PO '@LAUGH)MRW 3$+ DQG FURVVOLQNHG ZLWK
YDOXDEOH HIIRUW WR PRGLI\ 39% PWHECEILRIUQMWH R E\LFRBPRSBOIRDVXGWRDW O
GHK\GUDWLRQ WKURXJK WZR GWLIIB UWHKGIWI WX 5 HAD R | IPERRGXUWL FD WWROHYV JUHDW
EXON PRGLILFDWLRQ LQFOXGLQJ EDBOEI™M) RI BIH|AUWKRGRORSURSDQRC

DOO\ODPLQH K\GURFKORULGH 3%+ DQG LQFRUSRUDWLRQ RI
IXOOHUHQRO QDQRSDUWLFOHV DQ&2E&/B8BYPAFH PRGLILFDWLRQ RI
39$ E\ GHSRVLWLRQ RI WKLQ OD\HUV RI WZR GLIIHUHQW
SRO\HOHFWURO\WHV UPQ® VS ZHB B UHWGCRZREOW MR WKH LPSRUWDQFH RI DOFF
E\ FRPPHUFLDO XOW UBRWDRKXWDWARDSHIVPIRHXWLFDO DQG FKHPLFDO LQGX
DXWKRUV LQYHVWLIJDWHG WKH HIIHEWN QRGXEDWM R IGH Q J WLRY FRHUSSIRIWIDWH. R 20D RVIH
QDQRILOOHUV FURVVOLQNLQJ DQGVWROXNWER QPR KL | WKHVIHR @ EOY B GWSQ RAH D
RI VXSSRUWHG 39$ PHPEUDQHYV SHUYDSRUDWLRQ LV XQGRXEWHGO\ RQF

3RO\ DOO\O®WPRPKORYLGH 3$+ MR DWRBWWRQ@IGLWLRQDO VHSTOMHGLRQ
K\GURSKLOLF SRO\HOHFWURO\WH FHKREMHIQ HWVR K 3YUHH STHHQ & @FRRBHEMAMU K DD D \
PHPEUDQHV RI 3®BQGKBJ+RUJDQLIDWWQBQURVBDYFK OHYHOV VHYHUDO VWX
ZDV GLVUXSWHG E\ 3$+ FKDLQV 6RFRWPHH X® XqLMWXF GHDWHE QE DG DV DQG |
WZR WLPHV FRPSDUHG WR SULVWLQWHHS®% BWRRQDSH U FRKULPHQWKHRIH WKHVH
ZIV D UHPDUNDEOH GHFUHDVH LQ VHSHK\GWDR/Q R QFSWRUS RNG FERHQF O WEDEBD O |
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YDULRWPHSWHUYV FRXOG DIIHFW WKH DQFRKBOUGMK\EQ MYIGRAXULILFDWLRQ
DELOLW\ RI 39%$ PHPEUDQHV LQFOXGLQJ RSHUDWLQJ FRQGLWLRQV
LH IHHG FRQFHQWUDWLRQ WHP®HBUPWXUHFKGRDDV-WUBINOU 6FL
SUHVVXUH JHRPHWU\ DQG WKLFNQHVV RI PHPEUDQH
PRUSKRORJLFDO VWUXFWXUH DQG W®&B % K\\6LKR FEHRUBPBA US URS HUMBIDHAL 7 (
DQG FRPSDWLELOLW\ RI WKH PRGLIIBHIS XOUMHEWQRQ@ JHQHUDO
LQFUHDVHV LQ IUHH YROXPH RU WXK®5PREL+OR WSKMIRBES FKLL QV
FRXOG UHVXOW LQ I0X[ HQKDQFHPHI®BWS ZIRIEHIHPBUGEFLFDWLRQ RI
39$ VWUXFWXUH IRUPDWLRQ RI S@QVYHU+HLWRHILDQK¥VW D@BQWHU - 6L
UHGXFWLRQ RI VZHOOL ®D HRWOGL IWR SRURVIHD\BEAEL\WQ F H
PHPEUDQHYV >@0 % 30 6DLUDP 56 9BBWLROXU 06 §
&RQVLGHULQJ WKH UHVXOWYV WKH UH Y&LPHZHIEE X DOKB EHV 6BRIGLFDWH WKDW
%\ LQFUHDVLQJ 39% PROHFXODU >Z3Q BK W\RWKH OIBQFIMIKGRI . 6RRQWDUL
SRO\PHU FKDLQV DQG WKH LQWHUDFWBRXQ EBWK2HHQIFKRDQY UQEUH®VHBEXKD
7KH FKDLQV DUH PRUH HQWDMWOB E | THHIU HIBGBJRWGD UR\ -$RQYDEKDYQDJ
YROXPH EHWZHHQ PROHFXOHV UHGXFHV $V WKH IUHH YROXPH
GHFUHDVHV WKH VRUSWLRQ DQG GL@%VERQ 'HPWH6RI6DDWKDUD (YGHHI$P L QD
GHFUHDVH DQG WKXV WKH SHUPHDWLRBQXUQK [ 76 KQRDV H V
39$ FRQFHQWUDWLRQ DOVR KDV >D@4HPD UNDEOH6 LPSILFKDRIQ 7 6 $PLQ
PHPEUDQH SHUIRWPNQOH 319GF FRQFHQWRBW LEQ
FDXVHV WKLFNHU PHPEUDQHV WKDW @4 @06 GHIBR HBV H UL IGH DAL6IHSV LRXV K Q D
UDWH RI ZDWHU DQG DOFRKRO 7KXV WHFKOROPHDWLRQ UDWH RI 39%
PHPEUDQHV ZLOO GURS > @ 9 =KDQJ <6HSR3XULI 7HFKQRO
$FFRUGLQJ WR )LFNYV )LUVW /DZ RI 'LIIXVLRQ GHFUHDVLQJ
WKH PHPEUDQHVYT WWRFNQWWWH O HDESDUDBQRQ< /LQ &X GHKREBFL
SHUIRUPDBFMEULFDWLRQ RI WKLQ OD\HU RU VXSSRUWHG
PHPEUDQHV LV LQGLFDWHG E\ WKH GLEFXVIRRQ +\GHU 3- &KHHREU 6FL
3UHSDUDWLRQ RI KROORZ ILEHU PHPEUDQHV ZRXOG EH PXFK
PRUH FKDOOHQJLQJ DQG WKHLU SULEWLQH :IH@IV XU H&K F-REXEN® BW R § E G H
EHWWHU SRQYD-SRBDRDQFH
7KH LGHD RI IDEULFDWLRQ RI 000\@ FRX 3B QVXF FHNNQJIQRKNP: D QIJ -
JDWKHU WKH DGYDQWDJHV RI SRO\PHULF DQG LQRUJDQLF
PHPEUDQHVY WKDW UHTXLUH PRUH>HIRUWWYKW®J DFKARIQYH S98HPE U/L&KFL
PHPEUDQHV ZLWK RXWVWDQGLQJ VHSDUDWLRQ EHKDYLRU
7R VXP XS HDFK WLRH FPIHMRKRIGL K DW @W6/ B<R QYDQJ 5 5D&KHIR SOQID @FL
DQG SURV WKH DOFRKRO GHK\GUDWLRQ RI 39$ PHPEUDQHV FDQ
EH UHPDUNDEO\ HQKDQFHG E\ SURYL@LQJd DQ RSWLPXBP-¥DERBEU 6FL
UHVXOWLQJ IURP GLIIHUHQW PRGLILFDWLRQ VWUDWHJILHYVY PHUJHG LQWR
RQH VWUDWH J\ > @ < 45; /LX 76 &KKMNPQJI(QJ 6FL

50)(5(1&(6 > @& + <</ /LX /& OD *& /LQ + $ 7
/DL OHPEU 6FL
>@% 6 6 6ULGKDU $ 6KRBDVHHISU®B® SRRUDW:DQJ 7 6 &KXQUDHBEUWUDGFL
6HSDUBRWHRKXDQROO0QWXIBNY LHZ
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