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- ,QWHJU 1HXURVFL
KWW SV GRL RUJ M MLQ

&RPPHQWDU\

&DQ FHOODQG JHQH WKHUDSLHV LPSURYH FRJQ
GLVHDVH"

ODULDK - /HORYV

1%UDLQ5HSDLU *URXS 1HXURVFLHQFH GHSDUWPHQW 6FKRRORI %LRVFLHQFHV &DUGLII 8QLYH
&RUUHVSRQBHQFPHV #FDODULDK~ XNORV

$FDGHPLF (GLWRU 5DIDHO )UDQEFR

6XEPLWWHG - X0\ S5HYLVHG 6HSWHPEHU $FFHSWHG 6HSWHPEHU 3XEOLVKHG

$EVWUDFW

$GYDQFHG WKHUDSHXWLF PHGLFLQDO SURGXFWV $703V LQFOXGLQJFHOODQG JHQ]
,Q PDQ\ FDVHV WKH JRDO LV WR UHSODFH WKH ORVW GRSDPLQH '$ ZKLFKLV DQWLF
ORVV +RZHYHU LWLV OHVV FOHDU WKH H[WHQW WR ZKLFK WKHVH WKHUDSHXWLF LQ
WKDW PDQLIHVW DV WKH GLVHDVH SURJUHVVHV $OWKRXJK WKH DFFHSWHG SHUFHS\
LQ RULJLQ LQ WKLV FRPPHQWDU\ LW LV DUJXHG WKDW VHYHUDO VSHFLILF FRJQLW
UHZDUG SURFHVVLQJ KDYH EHHQ UHSRUWHG WR EH'$ GHSHQGHQW )XUWKHUPRUH
EHKDYLRXUV LQ 3' SDWLHQWV )LQDOO\ WKH SRWHQWLDO IRUFHOO DQG JHQH $703V
WKDW '$ UHSODFHPHQW WKURXJK $703V LV OLNHO\ WR LPSURYH FHUWDLQ '$ GHSHQG
DYDLODEOHDQG WKHDELOLW\WR SUHFLVHO\WLWUDWH '$ WUDQVPLVVLRQLV OLNHO

.H\ZRUGMBUNLQVRQYV GLVHDVH 1RQ PRWRU V\PSWRPV 'RSDPLQH &HOO WKHUDS\ 7U

L, QWURGXFWLRQ GHFDUER[\ODVH KDYHEHHQ H[SORUHG L

3DUNLQVRQYTV GLVHDVH 3 D||H#\K/Q%VHW@Q&%E"&'?"@WRSKDUPDFRORJ“
SOHLQ WKH ZRUOG DQG SUHYDO@Qﬁ’W-R\Q g\(l\}'h%\( FYDOVRDLP W
7KH SDWKRJHQHVLV RI 3" LV FRPSO [ \cb< Y’é'cY‘H(ff'ch?d( @LWJDJHR' bo
SURFHVVHV KDYH EHHQ LPSoOLFDwHG RY %b)‘?é&g B AREKRWEG WP LRQV W
DQG O\WRVRPDO G\VIXQFWLRQ ZKL#'RFLWJ HRY rRFEBRAE- UM R WK RRRVWDQV
SDWKRORJLFDODJJUHIJDWLRQ RI DOBKB VEHFOH B'\58 & Wk Ll if W R UH G X1
HUDWLRQ RI PLGEUDLQ GRSDPLQH C$ YHIORFROV PRWRK Nk G HITHFWV VXEK
WKHUDSHXWLF LQWHUYHQWLRQV DUH®RB &¥vMERE A ﬂ%WR%‘BbWr—'E’G'—Q‘

WDUJHWWKHVHFHOOXODUSURFHVVH\W ﬁ\ﬁ/bmFuV\f RYER W
X© qu_»wqu_&)l

PHQWYV DLP WR UHSODFH WKH ORVWPERWPYRANEBE 3@9

SULPDU\ SKDUPDFRORJLFDO WUHD ﬁ—@d"(/\P\Pb% B ‘E) L V\‘/\ﬁ( RV 3 EU 2K

LQFOXGH/HYRGRSD D'$ SUR GUXJ W@ WRLPSDFW D EURDGHI
$ QXPEHU RI DGYDQFHG WKHUDS ULLPS V%_HHE{?WV ZLWK D VSt

XFWV $703V DUH DOVR LQ GHYHOR 5 PéDLUPHQWV‘

LFDO WULDOV VXFK DV FHOO DQG JHQ ¢< é wg&lwlfggbgﬁ %
LQYROYH WKH WUDQVSODQWDWLRQ v&ﬁ%&%\é&/‘b K éN
LQJRISUHSDUDWLRQV ULFK LQ " $SU KWKHDLP RI

UHSODFLQJ WKH ORVW '$ QHXURQYV DQGG)J\NKW)RJJ(L‘QKIWKML@[DJMFK\D\@KDLPDUNVF
DWDO '$HUJLF VIQDSVH 7KH SURRIVRR UF R PFHSRP VQ WHKHLV H LKHDO/GU H FH QW O\ E
ZDV HVWDEOLVKHG XVLQJIHWDO '$ RH OWK\H EXGHFKDWIHOMW WUQBQVPRVBERU V\P
LFDOO\ XVH KXPDQ HPEU\RQLF RU LRBXFEWG VBIOK B RXRWH @ WWKMHELVHDVH DC
FHOOV ZKLFK KDYH EHHQ GLIIHUH QW MDRWH/GI \@ R DDRIFBW RU' ¥ NRISWR P V@R Q T X D
IDWH IRU FRPSUHKHQW.®H WBHRPHHINVREHRWRU VIPSWRPV LQFRUSRUDWH D
WKHUDS\ DSSURDFKHV LQYROYH WHKMNQ@RWVXRIQR/Q URD Q¥1LUIIA WYRIFF ARRRIVM. W LY H D
LQWR WKH FDXGDWH SXWDPHQ W K D S/DH.LSRIHYW \J WRHD QW BIRV. QBMUHVRU QD O G\
WKH ELRV\QWKHVLV RI '$ 6SHFLILFDD@R HY KEF V6 RWW HPIDUWEIRRXW UQ FNLQJ RI V\F
/ '23%$ VIQWKHVL]LQJ HQJ\PHV W\ UR GHPHR R VGAWRD VO W BRW PDQ\QRQ PRWRU
JXDQRVLQH WUL SKRVSKDWH F\FORKNSURODVRIQ DQ[ER WED@BWRARQFWRU\ L
ZLWKHQGRJHQRXVRUYHFWRU PH G ILIWHKGHIFUIRRRIIV\M [RA 3D BUQR D PARGW KH RQ V |

&RS\ULJKW 7KH $XWKRU V 3XEOLVKHGE\,053UHVYV
BY 7TKLVLVDQRSHQ DFFHWY BDoUGW L EQH XQGH U WK H

3XEOLVKHUD% BRWWYV VWD\V QHXWUDO ZLWK UHJDUG WR MXULVGLFWLRQDO FODLPV LQ SXEOLVKI



WLRQ DQGPDQ\V\PSWRPV VXFK DV @K@~V HWR OB ®/\HERWR KR WKMHKDELW XTI
G\VIXQFWLRQ HPHUJH GXULQJ W K HDOXDMH 8 KQWHV/SRIVWKHD G QVH BYMW LHQWYV
>+ @ 'RUNLQJPHPRU\G\VIXQFWLRQDQG FR
*LYHQ WKH FRPSOH[LW\ RI WKH 3'WAL8 Q URFAHIUMTXHRIM D WHSRUWHG LQ 3
WKDW G\VIXQFWLRQV ZLWKLQ QXPHBRRV RINKH®RAHHDQVPSQWFBW HGB/LQ ZRUN
WHPV LQFOXGLQJ WKH '$HUJLF QRVb DA URYHUDIPS /Y URPBROUIGLVSDWLDO
DQG FKROLQHUJLF VI\VWHPV DV ZHOGIDIRQWNMRRUPWWEGERAOWK/GIZFUHDVHG "$ 1
ERGLHVY WKHQHXURLQIODPPDWRU\GWH. Q M P@EXW K EXCN. RV WHVIROER UW L F L
WHUQV RI FHOO GHDWK ZLOO DOO FR®'YSHUWHH®QRVM OU HGW AHIGH P XQ WIKH FD>
IDFHWHG SDWWHUQ RI VIPSWRPV WRDW #® @ L VIK/ WPS P WUPH @ WWMAIDRME YBED O
SURJUHVVHV +LVWRULFDOO\ WKH GERWVVZRIUNLEEIUEH RREK/MUFPRWIHD I9Q 3' OF
JUD 61F '$ QHXURQV KDV EHHQ VWEBRQGOQRD V QR¥K I WBISCDWHK QXFOHXYV KDV
WKH HPHUJHQFH RI WKH PRWRU LP SDW WAL R DORGC FURBHWYLWQR DV DVVHV\
QRQ '$ VIVWHPV KDV EHHQ DVVRFLRWYMNXH WK RB § WAHRVIVY B
WLYH VIPSWRPV +RZHYHU LQ ERWK SDWWHQW \SRISHKNARY LRIQVKLQGPHVROLPI
LQ URGHQW PRGHOV PRUH FRQWURQORMLGE N NOQMHAMRFLP WEBX\WNK RRWLYDW
WKHUHODWLRQVKLS EHWZHHQ QHXURO® B J@F D &R.QWXOMHMOWG ZHHKK WIKRL YU LW
KDV UHYHDOHG DQLPSRUWDQW UROWMKRW '3' 1S WH. HIQWDVOPARYIQIIHW WYIHP SDL U P |
DQG QHXURSV\FKLDWULF LPSDLUPHIQNV @RLGR DISS HWHK M 5@ PERSMH N G WDLRH)
WLRQ WKDW WKH '$HUJLF YHQW UD OUW RIWP H B MDUG BWHREF HVASL @ HXDV UHODWH
URQV DUH UHODWLYHO\ VSDUHG LQ 13Q KDH/[ EHIHOQ WK DQOGH®HBEHO @RRVV LQ D FI
PHURXV WLPHV ZLWKDW OHDVW L@GCEHBWQKBEA@WXQ DIDYWH DB WSFDAMWL P SDLUF
PRUWHP EUDLQ WLVVXH UHYHDOLQUJWaH O MRN G EHXKTSYLHRXQY ERQVWLWXWHYV |
EUDLQV ZLWK a ORVV RI@ 1FKHXUBRWPRWRU VIQGURPH $GGLWLRQDOO!
UHDVRQDEOH WR FRQVLGHU WKH LP®KDW R$ WKR Y LYRWWDEDBHVPRINRW IFFD Q HQK |
ELF PHVRFRUWLFDO GHJHQHUDW L RIQDR'Q RWKHVFIRQ G lUW Z@ H GEHMNRCRWMWNMDR VW L Q J [
WKH GLVHDVH JLFEDVLVWR WKLV QHXUDO SURFHVV ,Q

7KUHH SDUDOOHO FRUWLFR PWYDLEOWBIEOEWOORAMKWRHBYBPRPELF VIV)
FRUWLFDO ORRSV H[LVW ZKLFK DUSDPPFRIXOWEHE R\UH IREWHGEC WR GLVWLC
IURP ERWK WKH 61F DQG WKHHPHS RVMWWURDWKBVH ZLWKRXIWQEHW KR WHIDROLPLE
'"$HUJLF FLUFXLW ZKLFK FRPSULYVHAP WKV g Py Y PRLICEWDEF@WK GHSUH"
SRVWHURODWHUDO SXWDPHQ GRUVRODWHUDO VXEWKDODPLE QXFOHXV
DQG SULPDU\ PRWRU FRUWH[ FRQW URPQP'BWRLSIREOFARIIQOM WP SURYH
UHFHQW VWXGLHV DOVR UHYHDO UR&RY L¥QRYOL RQWVHLRGFWLRQV 7KH
PHVRFRUWLFDO '$HUJLF FLUFXLW ZKLEKRBOBEHVHYO W KHIURNGIV PRWRU G
RI'WKHFDXGDWH QXFOHXV URVWU DEXSXWDRHUD G QWHINWY RGUBWHDBRK VX JJ!
RI VXEWKDODPLF QXFOHXV DQG WKRIJGRWVROPWHUOVPRSRHHINBRQWRRGRSD
FRUWH[ LVLQYROYHG LQ H[HFXWLYH®OYUFYWDRAVZRYNIPHNVNRIORRELEPSDLUPH
'$HUJLF FLUFXLW ZKLFK FRPSULVH S WKH@YRMOHX B W WRXGVEHRYD O VHW VKLI\
YHQWURPHGLDO VWULDWXP URVWUWIWHDXB @M G JIY HO WO RPOVELROVVO L P
WKDODPLF QXFOHXVDQG DQWHULRUY 6 KQB K @b BMPpIG- RS DIOV ARUINR@QIHGH PR U
LQUHZDUG SURFHVVLQIJDQG DSDWKWV IGHHS O WWMHIRORHLQJDVVRFLDWHG ZLWK S

(YLGHQFH IURP DQLPDO PRGHOV X GOIWRQWWWDbQHA WRIDW WXG\ RI UHL
VXEUHJLRQDOPHVRVWULDWDO DQGPHVRERSYWUPDBROWR JDRDPUKHSORFHPHQ
LVLPSRUWDQW IRUKDELW IRUPDW L RI@ 5 QB\IRDORQQUHIHDFAL Y & EEDKWD @ RRAUS/R V L W
>+ @ ,QGHHG LQ ERWK 3' SDWLHQMLP D@6 ®HIDRBWR\YBIGXDHDW QLQJ EHKD YL
HYLGHQFH RI D UROH IRU '$ LQ JR® OZG WKHFFWH.Y EW KDY WRUBVF-D XGDWH QXFOH
DQG VWLPXOXV UHVSRQ@HK P8/ EHB® D GEL@MFHVHYHUDO QRQ PRWRU DQG QH X
WLILHG 2QH K\SRWKHVLV VXJIHVWWRPIDWXEKHD VGRS DOGVHRRUWQ[LHW\ G
IXO SHUIRUPDQFHRI 3' SDWLHQW YV PDR U Y HQHFYWDKUHHIDE\DHFFHHXSIRIQQ WL 3D U N L
JRDO GLUHFWHG SURFHVVL®@J RQVDHHD ¥ Q © VRFEHHHOOWX $JHVWHG WKDW WKHV F
FRUGDQFH ZLWK WKLV D UHFHQW VW®G\PDXHEG D FFRPRSKIGHEN WH B/IUQHID WP H Q W \
WDVNWR GHPRQVWUDWH GLVUXSW L\RIQY R PPHRY\LFEIZ K)BREULA D P GH DUHINEDW E C
UHOLDQFH RQ JRDO GLUHFWHG EHKPRQRXRD VRGEF RSO BDVWVRH G/KHDWDEYN DJIRC
> @ DOWKRXJKHYLGHQFHRILQWDFAHBI S\SURFHD QHGIDQIGI R WHRD QW LPSUR
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yLJ '$HUJLF SURMHFWLRQVIURPWKHG61FDQG97$LQQHUYDWH WKHFDXGDWH SXWD
PRWRU DVVRFLDWLYH DQIG O HRBN. BRFISLWHEMHWWLRQV KDYHEHHQ UHSRUWHG WR VXSSRI
DWULFIXQFWLRQV WKDWDUHDIIHFWHGLQ 3" 61F VXEVWDQWLD QLJUD SDUV FRPSDF'
671 VXEWKDODPLF QXFOHXV *3H JOREXV SDOOLGXV H[WHUQDO VHJPHQW *3L JORE

GHSUHVVLRQ DV PHDVXUHG E\ WK HD VRV WHLEL DIVWAKL F$ GHUSDUHAP LVVLRQ D Q
VLRQ VFDOH DQG WKH XQLILHG 3D U NIHBROFHPGIQM D YRIGHHGEL QUKH DEB D W LR
SDUW GHSUHVVLRQ LWHP VFRUH EBKD BDRWIHDR QY '¥ XHHVIAHPHQW LV FF
WKDW '$ UHSODFHPHQW FDQ PR GX ODRWHKW KLV HE S\DRL DFQFQW. RQ DV DQ LQYH U
$GGLWLRQDOO\ DSURVSHFWLYH VWWXRER RXE KH & §DDWRQIWSHPK@DWDREH DQ
UHYHDOHG WKH HPHUJHQFH RI DSDWR'O DMU[HEWPEQ® G HEO0 B WDLLYRDQRII WDUJI
ZKHQ '$ WUHDWPHQWY ZHUH VLJQL | [FFROUQW.® DOHIGPETHEDMFEE YV FRILFK FDQ DO
UHODWLRQ EHWZHHQ WKHVH V\PSWRPAQ VY G Q FRU DD WH G MERDFRGURKEM LW LV
ELQGLQJDORQJWKHPHVROLPELF SIBRKZXPH QKMHG/WKBWDOR@B WRIUP H[SRVX
YLGHGHYLGHQFHRILPSURYHPHQW OGI D& WWRI VRB X OV RIPF ROWMKIWRHLVRUGHU
UH LQWURGXFWLRQ@ ! '$ DJRQLVWVGODWLRQ VI\QG@RPKXV SUHFLVH WLWUDYV
7KXV ZKLOVW D EURDG UDQJH RPONBOPRWRYMIESWHRPREVHUYH LPSURY'T
PDQLIHVW LQ 3' DQG PDQ\ RI WKHVHWIUHHOPNRBUXRBRG RUKIURSNEFKLDWULF IX
E\FRPSOH[ QRQ '$HUJLF SDWKRORJ\ WKHUHLVHYLGHQFH WKDW
VRPHDVSHFWV RIFRJQLWLYH PHPRU\G\VIXQFWLRQDUHVWURQJO\
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KDW KDYHURGHQW PRGHOVRIMYWDYHHG DIEBRXDMFH 7KHVH VWXG
WKHUROHRI'$LQQRQ PRWRWUXQFWHLROHVLRQ PRGHO GXH WR WKH

,GHQWLI\LQJ DQG WUHDWLQJ QRY BPRAMIPPVP\@Y Y RIRR P PVIHUP LQ WKH SUH'
SDWLHQWV LV FRQIRXQGHG E\ VLIQWLRRQAWXYDOLYERSWW BH RV EY HFRY H
WLHQWY DQG WKH FRPSOH[LW\ RI WRH 8 PVvH P\REEHFMGR I HW WGk RY XYHG DQ
WLPH ,PSRUWDQWO\ KRZHYHU SUKROLRXEBE WRXHLARLMDEWWKIDH RDWHU
DLPHG WR HOXFLGDWH WKH UROH RI & DWRYN vG HY & IQHR YR QM RHEH PRWL
DQG QHXURSV\FKLDWULF IXQFWLRQVLKONYVSE®MI W O LKGRW PR PR GHDWMWHQV
YDQW SDWKZD\VWR WKRVH LGHQW L KX Qo d W\ PHRI W W QFHSKDOLF JUDIWYV

ORWLYDWLRQDQGUHZDUG suRFﬁVQ/Qé%DUQiL\NMUﬁ@b*é\UER\Q/VRFDLPHO'—RUDW
DWHG ZLWK 97$ PHVROLPELF '$ V\VWHPRRQY WRENIHAF ENEROYKH GUXI LQGXF
ZLWK DQ DEXQGDQFH RIHYLGHQFH GYPRSVR Y bAL B3I G kD hR W 18 LU WIX Q W
WLRQ RIWKHVH PHVROLPELF SDWKzP WY W& EHDWAE IBDYQLRANY bY BHWH LQIOXH!

,Q DFFRUGDQFH ZLWK WKHRULHV §RUYVR VY FREEIBUVEHE YAKP W WKHVH EHK
KDELWXDO 6 5 DVVRFLDWA ROWMIGH 9BWERHORVRLVVLRQ DQG DUH LQGHSHQGH
UROHIRUERWK GRUVRODWHUDO DQ®RRUS/KRPRIEY $8F PE WL WY b>$HUJILF
WUDQVPLVVLRQ LQ KDELWXDO EHKDYLRXUV KDVEHHQ UHSRUWHG >

@ 1LJURVWULDWDO SURMHFWV wWRARRKIPERSLERDH WR SR YWURBRxBRW
VXSSRUW PRWRU IXQFWLRQ EXW KDY MPOOWR BYHRY BrH's RUWRE QRHEHURP F(
LPSRUWDQW LQ WKH H[S@ B Q\GLRIOR Xfnd H V
GHFLVLRQ P@ NRUNRPHGLDO SURMHFWERRQYH BUHKYHU\ OLPLWHG GDWD DYD
DQDWH ODUJHO\IURP WKH 97$ DUH L R GILFOVRIG b QER 1@ b ¥AL Rid IORIIQLWLYH F
LELOL@/DRG DQ@HW\WBWKHUPRUH FRQVIX¥EMQWIVLWE 3' ,Q RQH RI WKH HDU
SDWLHQW GDWD LPSDLUHG ZRUNL@DP ® WRRWB\OSYGRRPYVHEY IKPHWHWXOWYV ZHUH
EHHQ UHSRUWHG UHSHDWHGO\LQ WEKE EHOB W WHBX 0 2D'$ PR CIHIXRIK I\ RE S D!
3'>+ @ VHUYHG DPHOLRUDWLRQRIPXOWLSOH QI

,PSDLUHG DWWHQWLRQDO SURFMHRVWVOWR ¥ LDOW KFHREQLQ W SIRNDWW JQWIWP VL QF O
WULDWDO 2+'$PRGHO KDV EHHQ GHPRIDWW WIWIHEGX Y L RX PSWHHIFFH SW XD O SUR
WLRQ WLPH WDVN DQG LPSURYHPHQWLLPEOW RBHBDDUWHGAPN WKH DELOLW\ W
GHQWDIWHU '$ DJRQLVW WUHDWPHQWZHR$HQLEPWULRYHPHOWKIZ\HDWY QRW HYL
SHFW RI SHUIRUPMRYAHRA '$ LPSDLUH®PHEROUVWHDQG GHOD\HG PHPRU\IXQFW
SHUIRUPDQFH LQ WKH QRYHO REMHRWHUBRHGE 3IsPHhAQWBREWY®B E I QHXWRORJ
HUDO PRGHO RI 3" DQG WKLV ZDV LP 3URBMHIGEKS BR IDHEPW Q IS WVUYRUPHG FORVH
WLRQRI/ @GRIKXXV WKHHYLGHQFH I IWRRORGHDOW WRKENEHHQ UHSRUWHG WKEC
YDOLGDWHV WKHLQYROYHPHQW RI 1§ W® 6 190 WLLQRMW K RID- QALY BIDSGMRY GHP R C
FHVVHV DQG SURYLGHV IXUWKHU HYYLIGHREFS MWKIRV I DWHSOOEHPERW QRW |
FDQLPSURYH WKHVH SURFHVVHYV EDVHGRQWKHLPPHGLDWHDQGGHOD\HG

QHQWYV RI WKH :HFKVOH®@ OHRRW\BO WER X

&RXOG $703VLPSURYH QRQ WRMWRBUVD ODFNRIHYLGHQFH GHPRQVW
VIPSWRPV RI3'"" (YLGHQFH IURPKR@LBBPED\ LPSURYHPHQWYV VXJJHVW
PRGHOV UHSODFHPHQW WKHUDSLHV WR DOOHYLE

%DVHG RQ WKH HYLGHQFH GLVFXWVRQ@WERYH LW LV UHDVRQ
DEOH WR FRQVLGHU WR ZKDW H[WHQW FW & O \DBHI}H QM S 0 SWHIBLW KD W | HW D O
LQJ WR UHSODFH WKH ORVW '$ PD\ LEB QRW RPS § FYHBOIRG PEW R U G\VIXQFWL
FRIQLWLYH DQG QHXURSV\FKLDWUIPRQWEWERRVW % UDKDUAXYVBIEDWLHQW YV Z
DERYH WKHUHLVHYLGHQFHWKDW /HRRORSILD®GG R PER G LWOW\QFED\OW X G\ DQ G
LPSURYH VRPH FRIQLWLYH QHXURSVLVKRIDWKH. 5 DWW GHIXWRQHRPHLBOHG QR Fk
QRQ PRWRU V\PSWRPV 3KDUPDFR OW DIVADODLMVOAMN V Y 8 @ DAW RGN ROL@RQ YHUED:
KRZHYHU LQGXFHRII WDUJHW HIlHPWWUGFAMVWRH KR QU@L N & G \H[PFDXRWL Y H 1 X C
RQ FRUWLFDO IXQFWLRQ ZKLFK PDNH\RBH D PRIV WHOMKMKNUDWLHRR QWK V S
DWWUDFWLYH VWUDWHJILHV SODQW +RZHYHU LPSRUWDQWO\ HYHQ

W KDV EHHQ UHSRUWHG WEK DWD WR. RDHUGI M H DYOHHG QR VLIQLILFDQW HIIHF
GHULYH@>DQG KXPDQ @ HAHWHGE $H WU RHBmS\ DW WKLV VWDJH XVLQJ WKH 83
WUDO PHVHQFHSKDOLF 90 JUDIWV BRG bPKZIDES URY D DYSHWFWORY 7KH DXW



ZKLOHWKHWUDQVSODQWDWLRQ SURERGXUHZD\GVIUR PG/ QBW GRWNILLQJ Pt
PHQWDO WR WKH FRJQLWLYH IXQFWG RQHEIWNWGHESHIXW IY H  WWV RTKHWDSIURFHV
SRVW VXUJHU\PD\EHWRR VRRQ WR RES WHGH. KD @ DMM. HQ W@ \IEHG WKHUH LV H
KDYLRXUV ,QWHUHVWLQJO\ D VXE VHRI K I WDSG®IXO VA Y IRQ DOVOHEQAHWWWRIH V H E H
WKH RULJLQDO FRKRUW RI $IDWREEQ WD O RERRBHWMEBDRYHEBRMWQVXFFHVVIXO LQ ¢
UHYHDOHG LPSURYHG SHUIRUPDQFH RRKWK B I8/8 V56 DL PBRURYH FRIQLWLYH G
\HDUV SRVW WUDQVSODQW DOWKR XWNXBRHYLMLY K $XOQUFMMLIRGZDW QRWHFH V
UHSRUW®HG > GHUVWDQGLQJRI WKH LQIOXHQFH RI $70
FRIJQLWLYHDQG QHXURSV\FKLDWULF SU!

([SHULPHQWDO FRQVLGHUDWLB&®MHG WKLV PD\EHDQ RSSRUWXQL\

,Q DVNLQJ ZKHWKHU LW LV S0DXWPEdH: IRIOOHW IOHRD SHHYWR GXFW FDSDE
$703V WR LPSURYH FRJQLWLYH G\VXJ¥WIHRBDYG BRWRIRPWSWRPV WKHUHE
WKLQJV PXVW EH FRQVLGHUHG )LU®WIG\TRWWh 5RIW B &/wSHRDWAMIR VP HQ\
WLQL]JH WKH QDWXUH RI WKH WDVNWEHVYORQ@ OPG/RVRREKHKIPPY BUH® WR EH |
ZLGH YDULHW\ RI QRQ PRWRU G\VIXWEKWY R QRUDIE REKIHH Y DAVKFRHWKDQ WKH
WR GDWD VXJJHVWVY WKDW VRPH EXWH®RE $d& HL'S YFRIEOH SIRSK O PYWLRR YV LW
WULDWDO RU PHVROLPELF '$ VIVWHPHYHRRG DLALGEED L @ 1IHPNFHWHOO WKHU
IRFXVRQ WDVNV WKDW DUH GHSHQ GHOAR ROPEMrubD QR NVIVERFIOOGS RSXODW
OLNHO\ WR EHQHILW IURP D WD UJHWHRY t i@ROHEHP IHRIW WMAH DRWHILQDO THV
+HUH ZH WRXFK XSRQ PRWLYDWLRQ 2UH¥ bl d SWREHNV WIUPR ¥YRORQW VWUDWH
LQJPHPRU\DQG KDELWXDO 6 5 EHKDYYRYOPWHEGEG @ WHRIGNWWULRWRLGEUDLQ W
XVLQJFOLQLFDODQG SUHFOLQLFDPEBWDHWKRRYW ERES VYW OB REOHRIRRIKEFDO
WUDQVPLVVLRQ LQ WKHVH EHKDY LRRRYOWHEXE KD W QU KHKY LV RBRRIFIXVLRQ
LGHQFH RIDQWL 3DUNLQVRQLDQ G UXBHWL YOS DR WKHYHY KRGO UL Y H
SURFHVVHYV ELRORJLFDOPHFKDQLVPVVXSSRUWLQJ'

6HFRQGO\ WKH QDWXUH RIWKH HPSMU{PHYMREY ®IEL g gk BNHHN V RSSRUW:
LW PRUH FKDOOHQJLQJWRDVVHVV WRRTBSHHW R WAKKY P ] oDURE X8 DSDEC
WKHUDS\ $703V RQ FRIQLWLYH G\VIX¥&RWHI Rd ¢\ YRR F OLFRSOH
JLYHQ WKH SHUPDQHQW QDWXUH RI WKH WUDQVSODQWY RU YLUDO YHF
WRULQIXVLRQV WKHH[SHULPHQWD & & MWK RY R QWY WIHR QW o
YROYH WKH XVH RI D VKDP JUDIWHG RUOD FRD# XU PR KRVIREG ZERY H WKH PDQ
WURO JURXS 7KLV SURYLGHV DQ RSSRUWXQLW\ WR LGHQWLI\ VLJ
QLILFDQW GHFOLQH LQ WKH VKDP FRVWKURFO/VFIR8 BUVR WB O MAREG BRRPVHQW

WR VHH LPSURYHPHQW RU PDLQWHQDQf@WRbéggLI?:%PE%Q'FH LQ WKH
JUDIWHG FRKRUW ORUHRYHU DQG LPSRUWDQWO\ SRVW WUDQVSODQW

3' SDWLHQWY W\SLFDOO\ FRQWLQXH V#%glﬁl&l—b%@?dﬁ?%RSD DQG
RWKHU DQWL 3DUNLQVRQLDOQ PHGLFEDWL OV LOWKH SUHVHQFH RI WKH
JUDIW ZKLFKPDNHV DVVHVVLQJWKH LPBWERWRPWKRE®D IwLQ LVR
ODWLRQ PRUH FKDOOHQJLQJ 5HPR\§L8§; WKH LQIOXHQFH RI RUDO
SKDUPDFRWKHUDSHXWLFV EHFRPHV ISR ERDoo\ LPSRUWDOW JLYHQ
RXUNQRZOHGJHRIRII WDUJHW HITHFWU/IURPHESRGWSB EQB3OUNLQVRQYV 8.
DJRQLVWV DQG WKHLU VRPHWLPHV)GOWBEZRKQSYDO LPSDFW RQ FRJ
QLWLYH IXGF@LRWPB\EH QHFHVVDU\ WKHUHIRUH WR

DVVHVV WKH FKDQJH LQ SHUIRUP D Q F&RQ EMIKBWLR X U QOMNHDLYIN V BR W K

Rl DQG RQ '$ PHGLFDWLRQ LQ RUGHU W R GHYATHUMEHE bBSRFANOR! FR Q101 F
WKHWKHUDSHXWLFLQWHUYHQWLRQ 7KXV WKHGDWDDYDLODEOHWR GDW

DUHLQVXIILFLHQW WR GHPRQVWUDV\SWWMUHF?FDﬁW RI'$ ULFK WUDQV
SODQWV RQ FRIQLWLYH IXQFWLRQ DQG WKHYV

FKDOOHQJHV LQ H[SHU
LPHQWDO GHVLJQ OLNHO\FRQWULE)?V\%%LWX%\M§EED‘1/O?—81 SRR L AS BW\/@FRKQ)D'
FROOHFWHG EHWZHHQ SUHFOLQLFDO BR&v&k: QkHPO VWXGLHK v whPDWLF DOD

%XUGHQ RI 'LVHDVH 6WXG\ 7KH IDQFHW

'LVFXVVLRQ +

> PLYKLP H %Ul QJLQJ $GYDQFF

TKHUK LV D ZHDOWK R1 60w D wr WXOYHHA B IR RIS L) S0 roor
FDO '$ WUDQVPLVVLRQ LVIXQGDPHQWDQX\UB d(@%B@JW&\y—hYd-ﬁUD_QFFd}/% LQ S
QLWLYH DQG QHXURSV\FKLDWULF SUY REFHOIMNHE S LIPRG X GL GIVPRMNILYIDNDKDVKL
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6WHP &HOO 'HULYHG 'RSDPLQH 1HXURQV | RARFPDURILEDARNLIYYV ROMP\VGHL VHDVH GLDJQRVL
'DZQRID1HZ (UD &HOO 6WHP &HOO /IDQFHW 1HXURORJ\ +
@DUNHU 5% &DUSHQWHU 0. )RUEHV 6 *R @XDDXEEXUDBLRGRQ 3 $QWRQLQL$ ODUWLQH
& OXUU\RW DIOH &KDOOHQJHV RIILUVW LQ ¥RRIY GWWRBEHWD OVKH QRQ PRWRU LVVXHV 3|
&OLQLFDO 7ULDOV ZKDW GRHV WKLV OHDQRBGHWKLFV DQG ,®VWLWXWLRQDO
5HYLHZ %RDUGV" 6WHP &HOO 5HSRUWV> @DOLD /2 /DQJ $( 3DUNLQVRQYV GLVHDVH /I
@F)DUWKLQJ. %XII 6 5DIDORII* 'RPLQH\7 :WH5. 6WRWW
65: 3DUNLQVRQYTV 'LVHDVH 'UXJ 7KHUD S L KROIEQ! WIKF-RED LD ¥ DVHTO DD ADUD\DQDQ 16 7K
3LSHOLQH -RXUQDO RI3DUNLQVRQYV WVEBDVHIPHQWDO+$UHD LQ 3DUNLQVRQTV 'l
+
@DUNHU 5% 'URXLQ 2XHOOHW - 3DUPDVY 0&RBOPLEXWHEG WXXHEHSLH\WRGXODWLRQ RI EH
IRU3DUNLQVRQGLVHDVH2SDVW LQVLJKW VIDHZ® IXG R D HELRMWKH-EHWVE B ©H QIBW XRII GRSDPLQ
5HYLHZV 1HXURORJ\ + VWULDWXP 1HXURWR[LFLW\5HVHDUFK
@DOIL 6 *XUUXFKDJD -0 5DOSK *6 /HSHW W %U DY LAVEHE OOXNWG 8 &RQGp ) (O ODVVLRX
WHU\BW DRQJ WHUP VDIHW\ DQG WROHUDEQDLWRVRY BUBWDYOLGRBDPLQH VIVWHP GLVUXS
OHQWLYLUDO YHFWRU EDVHG JHQH WKHUDRBYPPWIRQN LRXNRQIY BLYHOVRVBLHQFH
GRVH HVFDODWLRQ RSHQ ODEHO SKD¥H@®H[WUEDRERKH /DIFSHROH RI 'RSDPLQH LQ WKI
+ WH[DQG WKH 'RUVRPHGLDO 6WULDWXP LQ ,Q\
@DOIL6 *XUUXFKDJD-0 /HSHWLW + +RZD U&H USHDEUTKO* & RODW R [Q +
6 HW DROQJ 7HUP )ROORZ XSRID3KDVH , > 6@/ MNG\\RI63BREDYEIQJI +5 'HYLWR (( 5RELQVRQ
D/HQWLYLUDO 9HFWRU *HQH 7KHUDS\ IRU 3D IBNRIEFVRWW: B& O DVGFHXR Q KDELWV DW WK
PDQ *HQH 7KHUDS\ &0OLQLFDO 'HYHORSPHQWDO GLUHFRWHG FRQWURO IROORZLQJ GRSC
@GRVHQEODG & /L 4 3LROL (< 'RYHUR 6 $QWX\FHWR $& DIIPQERQ R J\ +
/ HW BOFWRU PHGLDWHG O GLK\GURP S @HR@|®MRD/GLYE GBERY:HOGHQEHUJ :30 YDQ :
UHYHUVHV PRWRU LPSDLUPHQWV LQ D SULPHED-NRRIGHO RIRFPHOLDYVRSPPLQHDQG LQKL
GLVHDVH %UDLQ WURO HYLGHQFH IURP VSRQWDQHRXV H\H E
@DUOVVRQ 7 %MRUNOXQG 7 .LULN ' 5HVWRILOIMWEIHR/QGI RWAKKH 6WUL  +
DWDO 'RSDPLQH 6\QWKHVLV IRU 3DUNLQV@EBBJUDNBVH SRELA IKFWRUEPLWK < 5RGUL
OHGLDWHG (Q]\PH 5HSODFHPHQW 6WUDW HHK & X UE\HQ % HHMPRBERIK® G LUHFWHG DQG KDEL
DS\ + WURO LQ WKH EDVDO JDQJOLD LPSOLFDWLR
@UHDOLVK 6 'LIXHW ( .LUNHE\ $ ODWWMDR\X UH 5HIWIHHEZ$ 1HXURVFLHQFH +
%UDPRXBWHI&PDQ (6& 'HULYHG 'RSDPL:Q H¥ADIQUBQE & /HULFKHO %DQGPDQQ 2 %URZQ
6KRZ6LPLODU3UHFOLQLFDO (IILFDF\DQG 8 RWHG F\)WHBW RO EH® KPEYW GULYHQ HUUF
ZKHQ *UDIWHG LQ D5DW ORGHO RI 3DUNLQWR®MV' LWVHDWH &SHFQB@GWHIRF 5HSRUWYV
&HOO + > @H LW 6 %DUNHU 5% 'LFNLQVRQ $' &RROV &
@HGHUIMIOO ( 1LOVVRQ 1 6DKLQ * &KX < VLWIRD G L U HEMW|WBI DFWLRQ FRQWURO LQ 3
OXQGW BAQWLQXRXV '23%3 VIQWKHVLV IURRRIQLQIOH $$PXURVFLHQFH +
GRVLQJDQGHIILFDF\LQ PRGHOV RI 3D UN L@VHRRNO GR Y $D\RE BELAD WQRE WKH UHIXODWL
5HSRUWYV WHQWLRQ 3URJUHVVLQ IHXURELRORJ\
@LQQHOO & +XUW &6 /DQGDX 6 %URZQ%5* GDPXPROWRIIR@PRFLQL 3 +RWWRQ * 3DYHVH
WRU YHUVXV PRWRU VIPSWRPV KRZ PXFK GRWRRNVP D V&R HYLWR KH BOWMKE LWV DQG VWUL
VWDWXV LQ 3DUNLQVRQYV GLVHDVH" ORY HPHDQM 1L BRDGMUYVRQIV GLVHDVH %UDLQ
+ > @ROLWR& %HUWL9 5DPDW6 9DQJL( 'H&ULV!
@XQFDQ *: .KRR 7. <DUQDOO $- 21%ULHQ -7 R O®WBQBRWLRQ Rl FDXGDWH GRSDPLQH
%URRNNW-BABDOWK UHODWHG TXDOLW\ RI ©HMDLERDOD B GKIQUMVQZLWK FRIQLWLYH G\VI.
VRQYTV GLVHDVH WKH LPSDFW RI QRQPRWRRIQW\W’ SWRHPYVERYHRHRBLRORJI\ Rl $JLQJ
'LVRUGHUYV + H
@HUWUDP . :LOOLDPV'5 9LVXDO KDOOXFAREWOR Q\&D® SWKHEGEUEBDEGQL' 'H&DUOL) &D
WLDO GLDJQRVLV RI SDUNLQVRQLVP -RX$QHVD BRE IGIXW ROR O\L IHKWWRULDWDO UHODWL
VXUJHU\ DQG 3V\FKLDWU\ + QDWYH 3DUNLQVRQYV GLVHDVH SDWLHQWV
@RJGDQRYD < &URQLQ *RORPE $ 1HXURF RN GUL YR YHRAHQHVO DWRYV GH UV +
DSDWK\DQG DQ[LHW\LQ 3DUNLQVRQYV:ELEKBWNPIDWUNLDDRQUF'EYHBYZHYV 6-* SREELQV
%URRNV '- /DWHUDOLVDWLRQ RI VWULDWDGC
@DQQD .. &URQLQ *RORPE $ ,PSDFW RIDQ[)HMRIQIMXODL@QLAMRNLQVRQIV GLVHDVH -RX
OLIH LQ 3DUNLQVRQYTV GLVHDVH 3DUNLQVR®GURVOMHBNKN DQG 3V\FKLDWU\ +
> @LQQH -2 3RUWLQ 5 5XRWWLQHQ + 1XUPL (
@Z\QQ 1 +DT ,8 ODODW\,$ 5HVQLFN $6 2NSXCQUDQNIDBRIQLWLYH ,PSDLUPHQW DQG WKH
'6 HW DRH )UHTXHQF\ RI 1IRQPRWRU 6\PSWRBYLFPREWS$® LQ 3DUNLQVRQ 'LVHDVH $UF
YDQFHG 3DUNLQVRQ 3DWLHQWY PD\'HSHQG RQ ,QVMWWUXPHQW XVHG IRU
$VVHVVPHQW 3DUNLQVRQfV'LVHDVH > @DOODUG ,& OXUW\ 93 &DUWHU 50 ODF,QQt
@DLQ 6 0OXOWL RUIJDQDXWRQRPLF G\VIXQ F$GRRFNQSD URWLQRERWHVYBDVEHIHIURQWDO FR
3DUNLQVRQLVP 5HODWHG 'LVRUGHUYV GRSDPLQHUJLF UHJLRQV WR LQLWLDWH PRW

@X]XNL. OL\DPRWR 0 OL\DPRWR 7 ,ZDQDRJID® RLUBXMDRVFLHQFH *
60HHS GLVWXUEDQFHV DVVRFLDWHG ZEW@®NBDRRW®VWR (RIYDFPLVHDYVHZBDOGNILQ@ FXLWUN W
VRQYV 'LVHDVH IURP WKH YHQWUDO PLGEUDLQ WR WKH QXFC

@KDXGKXUL .5 +HDO\ '* 6FKDSLUD $+9 1ROXERWROH/ERESOH[ %UDLQ5HVHDUFK 5HY LI



@]VFKHQWNH 70 6FKPLGW :- )XQFWLRQD@RWOMWORAYRKHP RWRYILQKLELWLRQ RU FR(
PHGLDO SUHIURQWDO FRUWH[ QXFOHXVGRRMLORREHDVWRSE & LYIKOW UMMV N LQ 3DUNLQYV
WHJPHQWDO DUHD LQ ORFRPRWLRQ DQG WHZDUG5BVHWUFRO 5HYLHZV:LQ

1IHXURELRORJ\ + > @BFKQHLGHU -6 3LROL (< -LDQ]JKRQJ < /L 4
@LVH 5% 'RSDPLQH OHDUQLQJDQG PRWLYRWRBSQ LUIMSVWRYH ¥HPRIVWRY GHILFLWYV EXW FDQ
IHXURVFLHQFH + LQDPDFDTXH SDUNLQVRQPRGHO ORYHPHQW

@RGL 1 .HUL 6 1DJ\ + ORXVWDID $ O\HUV &( 'DZ 1
HW BBZDUG OHDUQLQJ DQG WKH QRYHOW® VEHWWQJIOSHHYRQD G LM\FAKL 9 ODUFKLVLR !
EHWZHHQ DQG ZLWKLQ VXEMHFWV VWXG\/RH W HDRGI IWFHWFP BXGBSDMIBHYRGRSD LQIX
DJRQLVWV RQ\RXQJ3DUNLQVRQYIVSDWLHGWVHBVYEBELQ \HDU PRWRUDQG FRIJQLWLYH IF
RI1THXURORJ\ +
@HGHU' +HU]'0O 5RZH-% /HKpULF\6 6LHE@HDWBLP?KSIQERIOH * 7HUHQ]L) 5D]]JROLQL/ 5
RIGRSDPLQHLQ WKHEUDLQ OHVVRQV OHPDGRGRURPHED DQQYRIYRBREXODWLRQ DSS
HDVH 1HXUR,PDJH + FRPSXOVLYHEHKDYLRUVLQ3DUNLQVRQTV G
@KRUH '0 5DIDO 5 3DUNLQVRQ -$ $SSHWH@AHNW PRWLYDWHRQDO
GHILFLWV LQLQGLYLGXDOV ZLWK 3DUN £ Q@RQHDXLY H)IDHX W\RY HPRIQMK'R XU : &DVWULR\
RUGHUYV + .UDFN 3 +\SHUGRSDPLQHUJLF EHKDYLRUDO
@DUWYV ( +HOPLFK 5& -DQVVHQ 0-5 2\HQ VRQHURHRF BIEVH D UHYLHZ 5HYXH 1HXURORL.
&RROV 5 $EHUUDQW UHZDUG SURFHVVLQJ LQ 3DUNLQVRQYV GLVHDVH
LV DVVRFLDWHG ZLWK GRSDPLQH FHO O O @@ V$ PLBIX\UR ,PROBDQG 3& 'LVVRFLDEOH HIIHF
+ LQJDP\JGDOD FHQWUDO QXFOHXV IURP WKH
@DUWV ( YDQ +ROVWHLQ 0 &RROV 5 6WULMXNEN® DREDIPL QH IUPGRWKIHHDUQHG RULHQW L (
,QWHUIDFH EHWZHHQ ORWLYDWLRQ DQG &RJIDRSHR® - RUR QWO HRU X HLOWRNFLHQFH
FKRORJ\ > @DODPRQH-' &RXVLQV 06 6Q\GHU %- %HKDY
@WR . 1DJDQR 6DLWRS$ .DWR 7 $UDKDWD <QXFNMHXNVUDFF XPEEQV GRSDPLQH HPSLULFD
VXPLHKW B@ULDWDO DQG H[WUDVWULDWD O RV I XIQF K WK D@ EBGRIQAD K\SRWKHVLV 11
VRQIVGLVHDVHZLWK GHPHQWLD D > )@KOXRR RDOGHRISILBI@W W X G\ +
%UDLQ + > @NHPRWR 6 3DQNVHSS - 7KH UROH RI QXF
@QURVLQL' 8QWL ( *XLGRFFLR) 'HO *DPED &G B$PPL@IH*L QRRORVWHY DWHG EHKDYLRU D XQL
UDQHW DBVROLPELF GRSDPLQHUJLF G\VIXSHFLRQ UG BIDWHQBH WR UHZDUG VHHNLQJ
VRQIV GLVHDVH GHSUHVVLRQ HYLGHQFHIURPD + L )3 &,763(&7
LQYHVWLIJDWLRQ -RXUQDORI1HXUDO 7UDENP BKHERE 6KDQ 4 'HIUHVVLRQ LQ WKH 'LUF
'RUVRPHGLDO 6WULDWXP 3HUPLWV WKH )RU
@HZLV 6-* 60ODERV]$ 5REELQV 7: %DUNHWIAR Q@ Z&HUSIEUDO &RUWH [ +
'RSDPLQHUJLF EDVLV IRUGHILFLWV LQ ZR@ BX\QHQP HPRXV IEDXW (QRVE PWWR 5 'LVVRFLDWL
WHQWLRQDO VHW VKLIWLQJLQ 3DUNLQVRPHGGD®NWIWH. DLW X P R H\QE K RIGHEHIDVRU DQW D
+ RI DQ[LHW\ DQG OHDUQHG DSSURDFK DYRLG
@OLH6$% YDQ :RXZH1& *RGIUH\6* %LVVHWAMDBL QRIDYXURSKDUPDFRORJ\ +
.DQRII HW DRSDPLQHUJLF PHGLFDWLRQ V &IH WR/DWKIQ E®O BGMH 53+ 9IDQGHUVFKXUHQ /
EHWZHHQ JRLQJDQG VWRSSLQJ LQ 3DUNLGRR@IM EXWHROW RHXWBRSMWDO GRSDPLQH *
FKRORJLD + SRQHQW SURFHVVHV RI YDOXH EDVHG GHFL
@RROV 5 6WHIDQRYD ( %DUNHU 5% 5REEE®RIKDARDF RO RJ\ +
'RSDPLQHUJLFPRGXODWLRQRIKLJK OHY HIQRRIBH.VOL B® NG JIBONEQVYRIQNQR 0( &RJIQLW
GLVHDVH WKHUROHRIWKHSUHIURQWDO FRIWHFIHWYHRBODRHAGE) 3 (7+%BUBVQRQV RI WKH
+ BWULDWXP 1HXURVFLHQFH +
@F&R\ % -DKIDUL 6 (QJHOV * .QDSHQ TQHAKWHRIXRH%HOOLVVLPR 0, $QVHOPR )UDQF
'RSDPLQHUJLFPHGLFDWLRQUHGXFHYV VW WL D WIDWHQAMLWILEY L' BV & W & KO & D&RFYSIDULVR Q
RXWFRPHV LQ 3DUNLQVRQYV GLVHDVH %UP+'® DQG 0373 ®HVLRQHG UDWV DV PRGHOV
@KDXGKXUL.5 6FKDSLUD $+9 1RQ PRWRU RIPPDVURER QY RRIJVNLULYHDVH +LVWRORJLFDO
VRQIV GLVHDVH GRSDPLQHUJLF SDWKRSKHPRRORDWHUDWURQWP-REWQDO RI THXURYV
7KH/DQFHW 1HXURORJ\ + +
@DURQH 3 3RHZH : $OEUHFKW 6 'HELHXY @D &DABIWWN\075DRPEURZVNL 3% )LIJXHLUHGF
FRORW BODPLSH[ROH IRUWKH WUHDWPHQ)HRIUGHSDHV VDL &N §KPDS& 7DNDKDVKL 51 (PRV
WRPVLQ SDWLHQWYV ZLWK 3DUNLQVRQTV G D\QHD Y H XD B B QIEMRIPAL/G G OGRKEDWMLRQV LQ D !
EOLQG SODFHER FRQWUROOHG WULDO 7RBUDNQENWQAHXGROHRIVH 1HXURVFLHQFH
+ > @KLVKDZ ,4 'XQQHWW 6% 'RSDPLQH GHSOHW
@KRERLV6 $UGRXLQ& /KRPPpH( .OLQJHUEORFINDGHMH®@ WIKHH UDW GLVUXSWV VSDWLDC
-HWDRQ PRWRUGRSDPLQHZLWKGUDZDO VGEISHRBH Q WXSRXEBEHDFRQ RU GLVWDO FXH\
IRU3DUNLQVRQYIV GLVHDVH SUHGLFWRUWBHBQGRKQGHUO\L@J PHVROLPELF
GHQHUYDWLRQ %UDLQ + > @XUOH /RUHQ]R1 ODXULQ % 3XPD & &KH]DXE
@HUQIQGH] 96 /XTXtQ 6 -iXUHJXL +XHUW D3) %DRUQRHIVED IOR GRGBY LQH DJRQLVW SLULEHG
$$ OHGLQD 03 5Xt] BSMOIBBPRBEQH UHFHSWRIPSUWRYHV DWWHQWLRQDO G\VIXQFWLRQ UH
UHJXODWLRQ LQ KLSSRFDPSXV RI DJHG UDMWIV X QRHNUQDKWVREFBKRQPP BKORJ\ DQG ([SHUI
VDWLOH / 'RSD WUHDWPHQW LQGXFHG FRJQLWLYH QG HPRWLRQDO DOWHU
DWLRQV 1HXURSKDUPDFRORJ\ >+ @RLRGLFH 6 :LQJ <RXQJ + 5LRQ % OpRW %
@EHVR, :LONLQVRQ/ -DKDQVKDKL O /HY R GHRG IDEFDHEIS DWBICRE BWHRQ Rl QLJUDO GRSDP



DQG UHSHDWHG / GRSD H[SRVXUH LQ QHXURGV RIKLOWMIWL QR RPBMEARPAHRIVH $FWD 1HXUR S
3DUNLQVRQIV GLVHDVH %HKDYLRXUDO %WDRQV5HVHDUFK

+ > @LQGJUHQ +6 'HPLUEXJHQ O %HUJTYLVW ) /I
@HXHU$ 9LQK 1 'XQQHWW 6% %HKDYLRXUD® UKHARYHHFAVWRRIVLESGOWMLRQDO QRUDGUHQH
DQG FRPSOH[WDVNV E\PHDQV RI FHO O U H SEHRMLPRHIDQRVQUDKGI\W B UIDDX YHG FKRLFH UHDFV
ODWHUDO K\GUR[\GRSDPLQH OHVLRQHG PUBE (X{UROMYQRRXUQSBWRIPHQWDO 1HXURC
1HXURVFLHQFH +
@HXHU $ /HORV 0- .HOO\ &0 7RUUHV>(0@ VWQRMWNW 6690tV ) 4XLQWDQDU / ODGUDI]R ,
'RSDPLQH ULFKJUDIWV DOOHYLDWH GHILPRIUWQER BRRXW ODQIBWH UHDRQUMHN]HRIQYHX UR SV
VSDFH LQGXFHG E\H[WHQVLYH GRSDPLQH RBIHSIOH\WQLIRQRIUDWY R([BBUHQDO PHGX0OD
PHQWDO 1HXURORJ\ + RI3DUNLQVRQYTV GLVHDVH 1HXURORJ\
@RZG ( 'XQQHWW 6% ORYHPHQW ZLWKRX\® BRSDPWYHRKYPLQRSYDHYWHUYHOG O ODUHN
GRSDPLQHLVUHTXLUHG WR PDLQWDLQ E X NLQRNWARIRHWIRO F RHDLWNQIHGI DELOLW\ IROO|
WLRQV %LRFKHPLFDO 6RFLHW\7UDQVDFWAIRODWHUDO IHWDO YHQWUDO PHVHQFHSKD(
@GRZG ( 'XQQHWW 6% 'HILFLWV LQ D ODWH U WVQIHBIW DNVYWRIBWUKH QURQW GLVHDVH $UF
LQJWDVNLQ GRSDPLQH GHSOHWHG UDWV ZLWK IXQFWLRQDO UHFRYHU\ E\
GRSDPLQH ULFK WUDQVSODQWYV (XURSH @Y RRWWU @D O) B K QHX URVFHLQHQBH LOORQ 6 :LQI

+ / HW B@®JQLWLRQ IROORZLQJ ELODWHUDO LF¥

@HORV 0- ORUJDQ 5- .HOO\ &0 7RUUHV (0 5RR/STHRLEH'YOXURQVLQ3' DGRXEOHEOLQG YV
QHWW 6% $PHOLRUDWLRQ RI QRQ PRWRU G\VIXQFWLRQV DIWHU WUDQV
SODQWDWLRQRIKXPDQGRSDPLQH QHXYR@D L<Q DIPRIGE OSKIBOUN LQHRIQT 3 KA DIO]H 5 )

GLVHDVH ([SHULPHQWDO 1HXURORJ\ 'RSDPLQH FHOO LPSODQWDWLRQ LQ 3DUNLQ
@DPEXUULQR $ &KXUFKLOO 0- :DQ 2: &RGOQR LEAADXI PIQER < ) )'23$ 3(7 RXWFRPHV -RX
,SSROLWR 5 %HJWVE®EDABSRULQ SURPRWHE LFHRH +

URUHVWRUDWLRQ DQG FHOO UHSODFHPHQW WKHUDS\LQ SUH FOLQLFDO PRG
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