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SEVWUDFW 7KL UHSRRIWLGHV LQVLJKWV WR [WKH (X

IRU GLVVHPLODWLROQDWLRQDO HQYLURQPHQWHS®R /WU KFW X
DGRSWHGSUMRZDUGY WKH SURPRWLRQ
LQQRYDWLRQ WHFKQRORJLHV |DQG W
HQYLURQPHQW IULHQEO\WEHDEWYEGM V
VHFWRKH UHBRRWWIWIFHVFULSWLIRQ RI W
QDWLRIGRBQ QR Y DLVQLLRVQ DDALBRHQ/F O[X GH V
ZLWK WKH PDLQ ILQGLQJV GHULYLQJ IL

ILHOG UHVHDUFK LQ WKH DUHD
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7KH DLP RI WKLV UHSRUW LV WRUPDRWLIRIH ZGHKT XBIWBIU GY
SURJUHVV LPSOHPHQWHG L@QWKBEWLRQEL@IBRNE&YSW XV LV
FKDUDFWHUL]JHG E\ VXFFHVVIXO HFRQRPLF SHUIRUPDQFH Z|
ORZHVW XQHPSOR\PHQW UDWHV LQ (XUREGBHDRH SQLRQ
LQFOXVLRQ LQ WKH (XURSHDQ 8QLRQ LQ WKH FRXQWU\
WKH WRWDO 5 ' H[SHQGLWXUH

SHFHQWEA\SWLFRW HUQPHQW DVVLJQHG D UDQJH RI LQQRYDV
VXFK DV WKH LQQRYDWLRGI QW XG B HXS DPRIAGVSIRQ WRS RI U}
DQG EDVLF LQIUDVWUXEWRBMDWEKRQHLQIEWLDWLYHY PDLQ
LPSOHPHQWDWLRQ RI YDULRXV (XURSHDQ SURMHFWV C
FKDOOH®@IHY UHFHQWO\ DQ LQLWLDWLYH QRW XWIKH | R UQ MKW
QRPLQDWLRQ RI (QYLURQPHQWDRBZBRENUW E XEW\QHVAW Y B ¥
KDYH EHHQ FUHDWHG DQG WKH GHYHORSPHQW RI D 7HFKQR

7KH ([LVWLQJ B6LWXDWLRQ $QDO\VLV &0Q5UWRK URYIHUD DAX
SHUIRUPHOO ZLWK UHJDUGY WR WKH IRUPXODWLRQ DQG PR
IUDPHZRUN LQ VXSISRQRW DWRERQRW WR HQWUHSUHQHXUVKL
DQG PDQDJHG E\ WKH OLQLVWU\ RI &RPPHUFH ,QGXVWU\ I
VWDWH JUDQWWHOQRW LQ¥BXWPQJ WHFKQRORJLFDO XSJUDG
LQFHQWLYHV IRU \RXWK DQG IHFEKOHNHOQWB WRWH QO XSUHWKHE
'HYHORSPHQW LQ &\SUXV LV WKH 5HVHDUFKQ3 WKMRM HRG )R
HFRQQRYDWLRQ LQ SDUWURXMDDOVRSKROMDOYWH QDWLRQD
8QLYHUVLW\ Rl &\SUXV DQG WKH 'HSDUWPHQW RI &LYLO
WKH (QYLURQPHQW 6HUYLFH RI WKH OLQLVWU\ RI $JULFX
(QYLURQPHQW DV ZHOO DV WKH OLQL\DWQG\ R X&RFNPHIUIPMK ,\
(QHUJ\ '"HSDUWPHQW SOD\LQJ D VLIJQLILFDQW UROH LQ 5 ' G

6RPH SURPLVLQJ ILIXUHV ZLWK UHJDRQ®WR Y\DRVWK® JQ RZKK L
GHULYHG IURP DQ LQQRYDWLRQ VXUYH\ RI WKH 6WDWLVW
UH®HW WR WKH IDFW WKDW
X RI WKH UHYLHZHG HQWHUSULVHVY WKDW LV HQW
WKH SHULRG DQ LQQRYDWLRQ ZLWK D VLJQLILFDQW
HQYLURQPHQWDO LPSDFW RU LPSURYLQJ KHDOWK DQG

X RI WKH UHYLHZH HOWBWSILLY HQWHUSULVHV Lt
LQQRYDWLRQ ZLWK D VLIJQLILFDQW HIIHFW LQ UHGXFLQ
RXWSXW

+RZHYHU SROLF\ VXSSIRWW HBERNIUIWHVRQ LQ &\SUXV UHO
H[FOXVLYHO\ RQ (XUWRISGIH) WX® GRDWKRH UWWMORYQ QRY BWR R Q
SURMHFWYV KDYHQPHOGERKURXIJK WKH (XURSHDQ SURJUD
(QHUJ\ ,QWHOOLJHQW 0(' ,HMSEWH HMKH SUHVHQFH R
LQFXEDWRU®DWHKGWUDFWLYDWLRQ DIIHFWV IXUMRKHWQGHY F
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H[LVWHHIIWZKLOH WKH HQYLURQPHQWDO GLPHQVLRQ LV QR\
%XVLQHVY 30DQ RI WKH 7THFKQRORJ\ 3DUN

7KHPDLQ ZHDNQHVVHV RI WEBRMBWXRQHARWHP LQYROYH Wk
x7KH ODFN Rl FRPPXQLFDWLRQ FEBPROO W EGK ZHOQW HUIS
DQG WKH VXSSO\ VLGH XQLYBQRYWWL\R Q RVVWHKIHP HFR
x7KH DEVHQFH Rl DQ RUJDQLVHG V\VWHM® QR Y DWHK IR Q/ OSXE
HQYLURQPHQWDO WHFKQRORJLHY WUDQVIHU
Xx7KH UHODWLYHO\ OLPLWHG UDQJH RXS SIRUDV)LRQLD OW KH
GHYHORSPHQW ®RRHIFWLRQ LQ 60(V

$ PRUH GHWDLOHG DQDO\VLV RI WKH &\SQW R Q/VHFRKQURLRQ NLOQJ
WKH DJULBDXQEONVXYUE®XDWWIWER®D D UHODWLYH LQFUHDVH RI WKH
7KLV VLWKDW IDR RDFG DRH.QJ DQG LPSOLHV DFWLRQ ZLWK
GHYHORSPHQMQ @R HIFWRR®HUQWR VDIHIJXDUG WKH FRPSHWL
ORFDO HFRQRP\ LQ WKH JOREDO PDUNHW

JLUVW LW LQGLFDWHV WKH QHHG RI WKH SULPDU\ VHFWRL
PDLQWDELOMW)\ DQG WFRSDNQRIRRGY DQG VHUYLFHV DV W
LPSRUWDQW ERWK DW PIBRQR MLFEDGHAHLMR

BHFRQ® VWRWRUV ZLWK KLJK GHYHORSPHQW SRWHQWLDO
HVWIPWRIXIDFWRIUIRRIGY DQG EKRWH@PIHIWHVWDXUDQWY DQG |
LQWHUPHGLDWLRQ QHHG WR VKLIW WR PRUH VXVWDLQDEC
UHPDLQ FRPSHWLWLYH LQ D ORQJ WHUP

7KH SUHYDLOLQJ QDWLRQDO FKDOOHQI®RYDWKRQ@HUDU®
FRPPHUFLDOL]DWLRQ RN\MUHWHOHFKHOBVRO HFRORJ\ DQG H«
WHFKQRRZHYHRURIIRUW LV VWL@RO REMEBWEU FRRUGLQDWL
D KLJKHU GHJUHH RI LQYROYHPHQW IURP WKH VLGH RI WKH
DQG 7RXORVUMRYHU WKH EDRREMFKD OOHQJHV RI &\SUXV LQ
X, QFUHDVH LQSXWV DQG HIILFLHQF\ IR) BV QHWOGL R
HQYLURQPHQWDO W HHIRKYQRGRRIABYDIDEEBHQW V\VWHPV
X, QFUHDVH WKH(QXPERQFBFQWOQ® LYWWRQP QQWDHHHLQJ
JUDGXDWHYV

ORUHRYEBXVWHUDQL]DWLRQV LQ KLIJKLQOGNMDWQRK \QR HEF RV
GHYHORSHG E\ LQWHJUDWLQJ LQ RQHWRHWHG LQWHUOLQN
X% XVLQMMWOWYHORS DQIH GYREXFPHQWDO WHFKQRORJLH\
Xx (QYLURQPHQWDO FRQVXOWDQWYV
X (QYLURQPHQWQD LWYMLWXWLRQV
X)LQDQFLDO LOWOWLWXWLRQV
x (QYLURQPHQWDO UHVHDUBK VISBRULWD WIRR QWKH QDWLF
LQQRYDWLRQ V\VWHP
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$FNQRZ GHG) HP HQWN

'H ZRXOG OLNH WR WKDQN DOO WKH SXEOLF RIILFHUV
SDUWLFLSDWHQ HY HWRUHMKHOY GURMHFW 7 KHR B PHRQANWU D BXGW
REVHWYRKHWH DOXDEOWHKHRGHULYODM\LROQWRI DQG WKH FRQG)
WKRURXJK RQDMKHWLYHJLR@QKRY HWRRQ FDSDFLW\
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 QQRYDWLRQ

$Q LQQRYDWLRQ LV WKH LPSOHPHQWDWLRQ RI D QHZ RU
JRRG RU VHUYLFH RU SURFHVV D QHZ PDUNHWLQJ PHWH!
PHWKRG LQ EXVLQHVVS®OODFFWREHDQIZPWLRQ RU H[WHUQD
PLQLPXP UHTXLUHPHQW IRU DQ LQQRYDWLRQ LV WKDW W}
PHWKRG RU RUJDQL]DWLRQDO PHWKRG PXVW EH QHZ RU VL

,QYHQWLRQ

$Q LPSRUWDQW GLVWLQFWLW®RQHHQQARUADDMIRRD OB EHQQRY
,QYHQWLRQ LV WKH ILUVW RFFXUUHQFH RI DQ LGHD IRU D G
LQQRYDWLRQ LV WKH ILUVW DWWHPSW WR FDUU\ LW RXW L

JRU PRUH LQIRUPDWLRQ VHH
KWWS HF HXURSD HX HOWHUSULVH SROLFLHV LQQRYDWLR

(FRLQQRYDWLRQ

W SUHDIOOWWRUPV Rl LQQRYDWLRQ DFWLYLWLHVY UHVXOWL
LPSURYLQJ HQYLYBRWHOWDRIQRYELRVLRQ LQFOXGHV QHZ

SURFHVVHV QHZ SURGXFWV RU VHUYLFHV DQG QHZ PDQD.
WKH XVH RU LPSOHPHQWDWLRQ RI ZKLFK LV OLNHO\ WR SU
ULVNV WR WKH HQYLURQPHOQRWKIROQKWLWQYBQICP DIMFW R

UHVRXUFHV WKURXJKRXW WKH OLIHF\FOH Rl UHODWHG DFW

JRU PRUH LQIRUPDWLRQ VHH
KWWS HEFE HXURSD HX HQQIOQURRY@PRHRW BPKRWBHQ KW

SURGXFWLYH VHFWRU
6HFWRU ZKLFK LQFOXGHV DOO EXVLQSVRNRILDW WVYLMAWNG !
HIDPSOB\BULPUYRGXFWLYH VHFWRUV IROORZV

(@)}
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,Q RUGHU WR DWWDLQ WKH FRPSOHWH RYHUYLHZ RI VLWXDWLRQDO D

VWLPXODWLRQ DQG HQKDQFHRPHRWD RLR @ FR Q SDUWQHU V vVwWUubDWwW
RSHUDWLRQ@EDO SODQV WKH SURSRVDBISS PRIDWFKKRGRO RU[LADVA QU 6L WXD
$OQDOIVLYV LQ HDFK UHJLRQ LQFOXGHV WKH IROORZLQJ HOHPHQWYV RI (
D UHYLHZ RI VHFRQGDU| VRXUFHVY DYDLODEOH UHSRUWYV DQEG GDW
SURJUDPPHYVY VWUXFWXUHYV HWF HLVWLQJDFHIVY VHODAVLYH GRFXPHQW
GDWD DQDOIVLV LQORYDWLRQ LQGLFDWRUV E|Il (XURSHDQ@ ,QQRYDWL,

J)LHOBHVHDUFK ZKLFK FRQVLVWV RI TXDOLWDWLYH IRU| HIDPSO|
JURXSYV «

A4XDOQWLWOWUYHDPSOH TXHVWLRQQPIHWHKRRGY ADLFEGBGRD F K
7KH DSPAMIFRQ RI TXDOLWDWLYH T XD QAHIWKIRVE LYY B SREW RPOLFK GV KR X O G
FRQVLGHUHG EDVHG RQ WKH VFRSH RI LGHQWLILHG HOHPHQWYV RI HJ
DQG DSSURDFKDELOLWI| RI VXEMHFWY UHVHDUFKHG
BOHDVH GHVFULEH WKH DSSURDFK |RX XVHG WHRV D WRW OLQJ RG PIO WU R (
([SODLQ WKH GLIILFXOWLHYV HQFRXQWHUHG GXULQJ UHVHDUFK

7KH DLP Rl WKLV UHSRUW ZD\ Q\OR HDPSQRQH VWD WMIFR R &
ZLWK WKH XVH RI WKH HFMRHURH Q¥R GDDQ@HIED WWHERHK LFFRKQ F O X\
DUH WKHVIPPWQO\ DIIHFWLQJ SURJUHVV LQLW&R YOMYLHRIR &€
WKH FRXQWU\ 7DNLQJ LQWR DFFRXQW WKH SUHYLRXV ZRLU
SURMHFWV DQG SURJUDPV LQ WKH EURDG DUHD RI LQQRYD
IRFXVLQHQLYYQURQPHFRQYPORWH Y DQG XQBFWX UPDIDQ D HVRH Q W
DFKLHYH WKLV SDUWLFXODU JRDO VLJQLILFDQW GHVN L
VI\VWHPIDWRRBUNOVR WRRN SODFH

7KXV WKH PHWKRGRORJ\ ZH IROORZHG IRU WKH HODERUDW
GLIIHMHDX3BSURDFKHYVY WKH GHVN DQG WKH ILHOG UHVHDUFK

7KURXJKGWYN UHVHD/HOKHEFWHG GDWD |URW DWKIHY @D RADLG GHO
DQG IURP UHOHYDQW UHSRUWY RQ LQQRYDWLRQ DQG HQ
UHYHHEZ VLIQLILFDQRN RUWEROHR DOIS RROL DB EZE8 DDA RQ\
RI NH\ SURMHFWV LQ WEERYBWGERRUWERXODU IRU WKH SH
DQG ZH XVHG SROLF\ GRFXPHQWYV VXFK DV WKH

X /LVERQ 6WUDWHJIWRH &8\SYIXWH G

Xx 1IDWLRQDO 5HIRUP 3URJUPRM RISWKN 5HSXEOL

Xx6HFWRUDO 2SHUDWLRQDO 30DQV DV ZHOO DV WKH

x 1DW L B8 WaRID GIW F

2XWHFRQGDU\ UHMMRXQUFHEY LOQWHUQDWLRQDO QDWLRQDO D¢
ZHUH UHODWHG ERWK WR HFRORJ\ OXYG URQPRNDMOLMR G F VE
MRXUQDGXURSHDQ SROLF\DERENRHOMAYQYLURQPHQW $FWL
BURJUDPVERQ 6WUYD$BHIN (FRVLIQ 'LUHFEMLYIPG "'6PDOO
%XVLQHVMWFWY ZHOO DV WKHLU SURMHFW GDWDEDVH

.H\ GRFXPHQWYV IRU WKH HOOHRSEWWRHGRY HWKHHG E\ SDUWC
HDUO\ DW LPSOHPHQWDWLRQ RI WKH ZRUN SODQ RI &RPSRC

$XWKRU /$51%$.$ ',675,&7 '(9(/230(17 $*(1&<




5HI 1R *0(' 0('266,& (ILVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

X OHDVXULQLQQRRYDBQWRRQ\ $UXOGHO
DQG 5HQp .BI®ISWHG 1DWLRQ
8180(5,7

Xx(XURSHDQ ,QQRYDWLRQ 6F ;ﬁf‘gffﬁ
&RPSDUDWLYH DQDO\VLVQ (82 1120$7,21
SHUIRUPDQFH -DQXDU\

X (FRQGXVWU\ LWV  VL]H
SHUVSHFWLYHWUD/QWREDURE &XOWXUH
HQODUJHG(X(RSHDQ &RPPL IDERXU )RUFH

(QYLURQPHQW 'HFHPEHU VBODINEHE

x2EVHUYDWRU\ RI (XURSHDQ 0
EHSRUW ILHOGZRUN 1RDBKE 7HFKQRORJ\
$FFHVV WR )LQ
X, QWHULP HYDOXDWLRQ R UVKLS
DOG ,QQRYDWLRQ 3URJUDP ODUNHWLQJ 6WeFe

,QGXVWU\ $SULO 5HIJXODWLRQ
6XSSO\ FKDLQ
$V IRU WKI®G UHVMKXHFKURMH
FRQGXFWWH8WLR Q Q DLIQUMNU BNREZ Y
NH\ DFWRUWQQRMPR'LRQ DQWLYHBUHVHQWD
RISHFLILF WDUJHW JURXSYV
(QWHUSULVHYV
S8QLYHUVLWLHV DIQVGN U WX MO BREK/
*RYHUQPHQWDO ERGLHV

7TKH LQWHUFRQQHFWLRQ RI WKHVH WDUJHW JURXSV LV ED
LV D IORZ RI GDWD IURP WKH ,QVWLWXWLR @I OHRHD®
DXWKRULWLHYV

7KH TXHVWLRQQDLUH DGGUHVVHG WR 60(V
7K/ WUXFWXHWW L RQQIHUUHEPD /R 0 H@MKHPU SRV HMH QG YLD
HPDLO RU JLYHQ KDQG LQ KDQG WR HQWHUSULVHV LGH(
FKDPEHU RI FRPPHUFBQUFAMBYDXWHG LQ WKH VHFWRUV RI

X 8RQVWUXFWLRQ

Xx)RRG DQG GULQNYV

X+RWHOV DQG UHVWDXUDQWYV DQG

X $J U L F X OSMX/WHX U H

7KH ILHOG UHVHDUFK IRU WKH DHURIRNHWHBQFR | LLQOAW U ¥ DXW
ORFDO RU UHJLRQDQ YRONKREUD WAHWWURQV ZKLFK IDFLOLWL
VWUXFWXUHG BRAWWWINYRBYVZHUH VWUXFWXUHG XQGHU WK
IDFWRUV DIIHFWLQJ HFRZHARYDWLRHH GLVFXVVLRQ ZDV
RUGHU WR KHOS LQWHUYLHZV H[SUHVV RRHUHRARHIB QWY LYLHHZ\V\

"D 52} }o}PC }( (] o &+ E ZU JveSEp 8]}ve (E}u D }eo] % ESV E+Z]%
"&}E §]oe }vEZ }ustu }($5Z (o <EFIEKEZ ¥ISZo}yN]E ~ X
AT 87 YEW @ S}EY VWA §]}vX
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,Q WRWDO TXHVWLRQQDLUHY ZHUH ILOOHG LQ E\ 60(V D
WHDP E\ WKH PLG RI 2FWREHU DQG LOQWHUYLHZV
UHSUHVHQWDWLYHYV RI WKH ORFDO NH\ DFWRUYV

.H\ HFRRQQRYDWLRQ DFWRUV LQWHUYLHZHG

ZzZWZh~ , D Z K& KDD u EJlle> X}
E /E h~dZz DEX D E]} d %USC D v EPX C
ZWZh~ KZ' E/- d/KE & (NSNS S (O \%%—lx
WZKDKd/KE K& Yh > H DvPGE
ee]ed v 'v AAAXUSXP}A
N
D/E/"dZz KDD z /E h /TN i S X C
dKhz/~D X \
A 0}%u Vi
AAAXE « & Z
A WA llas 4] DEeX < 8 E]v < EVEI(] K((] ®ILEPX C
AAAX & X}EPX
VAWAN N SN N A =
Se e i DEX vie<ll J & Du G G
u blo]e>

B = MR S A DEX> (8 E]e u 'WNoE o A E CE@ X JuX C
AAAX IIX}EPX

= ACE Ol CeigEE e DEX '] vv]e ve v E o N E _(©
AAAX% 0 VV]VP
W> EE/E' hZ h DEX Z E]* "E]EIUE Z K((]XEIAX C

7KH QH[W SDUW RI WKLV UHSRUW 3DUW FRQVLVWYV RI
DLPHG WR G GGLWLRQDO LQNQQRWB VW@ G KB SDFFRQW\ RI &
SDUWLFXODU LQ VHFWLRQV DQG ZH SUHVHQW EDVLF
GHPRJUDSKLFV DQG JHQHUDO LQQRYDWLRQ PHWULFV ZLW
LQGLFDWRUYV

,Q VHBWLRZH UHIHU WR RIILFLDO GRFXPHQWV ODZV DQG

DQG LPSRUWDQW IRU WKH GORGXWWRRDAGHAR SURYLGH LC
WKH NH\ DFWRUV LRYQRRYBW LLYH HFFRRMHFWYV DQG UHOHYDQW
BHFWLRQ LV GWMKRWMGRWRDQ SURJUDPV DQG SURMHFW
YDULRXV SXEOLF ERGLHV RI &\SUXV :KHUH DYDLODEOH ZH
RQ SURMHFW EXGJHW GXUDWLRQ HWF

,Q VHFWLRQ ZH SUHVHQW WKH PDLQ ILQGLQJV RI WKH Il
DQ DQ\VLV IRFXVHG PRIUMNQRY DWKIHRBFIMDWXUHYV RI WKH HFRC(
&\SUXV DQG WKH 60(V LQYROYHG :H DOVR GLVFXVV EDUUI
GHYHORSPHQVW) RRHIFRLRQ DQG ZH FRQFOXGH LQ VHFWLRQ
LVVXHV GLVG XWKHM GUHYLRXV VHFWLRQV

7KH GLIILFXOWLHVY HQFRXQWHUHG WKURXJK WKH HODERUD
WKH OLPLWHG DYDLODELOLW\ RI GDWD DQG WKH ODFN RI I

s A

$XWKRU /$51%$.% ',675,&7 '(9(/230(17 $*(1&<




5HI 1R *0(' 0('266,& (ILVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

WR WEHYHORSPHQWQ @R YDRRLRVKH LVODQG WXHY PRRUWDJ
LPSHGHG GUDZLQJ VDIH UHIHUBQRNDW® QVKBSBFRW\ RI
HFRQRPLF VHFWRUV +RZHYHU ZH KRSH WKDW WKLV UHS
KLQWY RQ WKH SRWHQWLDO RI RUSVUILRYBKBAHR QQPD DO @/ Y V
DGHOWH VWDWLVWLFDO VXUYH\V PD\ SURYLGH WKH GDWD \
FULWHULD ZLWEKQZXR¥BWHMRR) FDSDFLW\ Rl GLIIHUHQW HFRQ
PHDVXUHG LQ SUDFWLFH

7DNLQJ LOQWR DFFRXQW WKH IDFW WKDW WKHHE A RIQRFEDYV
LQQRYDWLRQ DQG VLQFH WK NWH \X RVWIRMSURRMMWLBEQ OH
DOORZ FOHDU FRQFOXVLRQV R®FRXORGLWWRQERDNSRBL VR
JHRJUDSKLFDO GLVWULFW LQ &\SUXV WH HRHBIDMOL @D WU K X |
QDWLRQDO OHYHO
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3DWV (;,67,1* 6,78%7,21 $1%/<6,6 ,1
& <3586

,1752' 8&7,21 2) &<3586

LPSRUWDQFH DQG WKH UROH RI IRXU UHJLRQ ZLWKLQ QIyWW DO FRC(

3O0HDVH GHVFULEH WKH EDVLF FKDUDFWHULVWLFV RI |IRX UHJLRQ
IRXU UHJLRQ HWF

&\SUXV LV WKH WKLUG ODUJHVW LVDOWBG &IQF MK\ HD QWG 6 DVHE
FRYHUV DQ DUNP RQG UWXDWHG LQ HDVWHUQ OHGLRVHUUDQ|
QRUWK RI (JPSIHVWNRI 6\ULDP VEZWKNMNNHMKISRSXODWLRQ R
WKH LVODQG ILWMKDELWQGWWRQVLGHUHG QPR MHEXRAK LQ

WHUPV RI *'3 SHUKADSHIMKEOLF RDR\WWWDEOLVKHG LQ D
IRUPHU FRORQ\ JDLQHG LQGHSHQGHQFH IURP GUMMIWDRQ RIL
WKH LVODQG KDV H[LVWHG ZLWK WKH *UHHN &\SULRW FRP
WKH WHUIDWR RLWKHQG LV GLYLGHG LQWARVRRU /GP B VWURC
/IDUQDFD DQ& KBDFE¥OPWHDYH WKH RQO\ XUEDQ VHWWIDHPHQW)
FRQWURO Rl WKH 5H DXQEMHIUR V B BW XWKW R VEIRG XWKHW L R Q

&\SUXVWKDWDFWHUL]JHG E\ VXFFHVVIXO HFRQRPLF SHUIRUPD
RQH RI WKHXQRERSOWR\PBHI\QMNV LQ (XURSHDQ 8QLRQ (8 ZDV
,WKDWDGXDOO\ WUDQVIRUPHG LWVHOI IURP DQ H[SRUWHU
PLQHUDOV LQ WKH SHULRG W R DQG DQ H[SRUWHU
VHFRQG KDOI RI WKH - V WR D PDMRU WRXULVW GHVW|
%XVLQHVYV XQLVOWDVRDIH®D BUYOQIDPLO\

&\SUXV MWHWKH IULQJHV RI (XURSH RQ WKH ERUGHUV RI W
DQG DV VIRKVHWBYHRVW UIRVHEMRRIOWKH (XIRRISHDQ DIIDLUV I
ZHOONKW (XU RSHIBHG H[SRUW HWRDWR ARG GVKDW &\SUXV -
DFFHVVLRQ L®W UHKQDWHRHIEHL® LW\ LQ WKH HDVWHUQ OHGLW

6LQFH KHWRYHUQPHQW:-V JRDO LV WR DLG WKH JURZW
HFRQRP\ WRZGWEWHWOWKSPHQW RI VHUYLFHV ZLWK KLJK DGGH
LMLDWLYHY DQG PHBNKHQHYP&EOMPAHQWHG VR DV WR LP
RSSRUWXQLWLHYV IRU UHVHDUHRIBOWR\ MHQ WOFIRX H D B B UNFKH U
SURPRWH UHVHDUFK FXOWXUH LQ WKEBEHMB8XRRBWHR@DRAI| W
&\SUXV 7HFKQLFDO 8QURHPRW.MWRQ WKHSWBLYDWH W®HYHUVL
LPSOHPHQWDWLRQ IRU SXEOLF UHVHDUFK LQIUDVWUXFWXU
JURZRMKS5 ' IRU WKH SHULRGD®RIVR

® hzk~d d 1ii6
"Z33% WIIAAAXUVXIEPI « | P v filv 80]lv(}l JUVvEEI ChoE pelve +z7ii10 vX% (
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PDS VRXKWHVS FRPPRQV ZLNLPHGLD RUJ ZLNL )LOH (8BORFDWLRQB&<3BPDJQLILHC

7KH QDWLRQDO VW WPBWRWHRBIRROOWAU R/ LLYHQHVV RI WKH (FRC(
FRQGLWLREQWWILQDEOH 'HYIHORSPQMIDOV 2SHUDWLRQDO 3U
6XVWDLHYEHDRSPHQW DQG &RPSHWLWNVNYMOHNMLHG LQWR
VWUDWHJILF REMHFWLYHYV

,PSURYHPHQW RI DWWUDFWLYHQHVV RI WKH FRXQWU\ )\
XSJUDGLQJ RI EDVLF LQIUDVWUXFWXUHYV

3URPRWLRQ RI WKH LQIRUPDWLRQ WURBSIURWWHB 8 QW RQ RW
SURGXFWLRQ HQYLURQPHQW

'"HYHORSPHQW RI YLDEOH FRPPXQLWLHYV LQ XUEDQ DQG

7KHVH REMBIEMW HFEBWHG WR EH DFKLHYHG WKURXJK FRRUGLQ
VXVWDLQDEOH GHYHORSPHQW ILHOGV FOLPH WH F&DKR HW
VXVWDLQDEOH FRQVXPSWLRQ DQG SURGXFWLRQ SURWHF\
UHVRXUFHVY SURPRWLRQ RI SXEOLF KHDOWK VRFLDO LQ
HQYLURQPHQWDO DZDUHQHVV DV ZHOO DV WKURXJK
GHYHORSPHQW
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2Q WRWKHU KDQG WKH 1DWLRQDO 2SHUDWLRQDO 3URJUDP
FRKHVLRQ DGGUHVVHV WZRHYVYBMRU REMHFWLYHV

x7KH LPSURYHPHQW RI KXPDQ FDSLWDO DQG LQFUHDVH
SXEOLF DQG SULYDWH VHFWRU DQG

Xx$WWUDFWLQJ D@G PRUGWBHRISOH LXY WRHNOWE®QG
VWUHQJWKHQLQJ VRFLDO FRKHVLRQ

)LQDOO\ ERWK WKH 1DWLRQDO 2SHUDWRURQDIOHIULRIWWDOG 5
'HYHORSPHQW KDYH LQGLUHFW LPSDFW RQ WKH GHYHORSI
DQG LQQRVRPWRRQ LQWHJUDWHG DSSURDFK WKDW SURPRWI
RI ILVKHULHY DQ® QGURRBEWQIUMWLRQ RI WKKH S U DFEDX\GWH
SULRULW\ D[HV ZKLFK PRWLYDWH WKH DSSOLFDWLRQ RI HQ
DQG WKH DGRSWLRQ RZ M{H¥FWQR O PG \Q

7KH IRUPXODWLRQ DQG LPSBOHBKWEWDMPLR QR B I 5W KIR U

IDOOV MWXGFHHWHUPY DQG WKH VWUDWHJI\ RI WKH 2SHUDWLRC
'HYHORSPHQWPBO®WLWLYHQHVRI WKH 1DWLRQDO 6WUDWHJL
JUDPHZRAPNRQJ WKH PDLQ FKDOOHQJHV WKDW WKH QDWLRQ
RUGHU WR DFKLHYH LWV VWUDWHJLF JRDOV WRZDUGV DQ
VXVWDLQDEOH HFRQRP\ DUH WKH IROORZLQJ

x , QFUHDVH RI WKH IXQGLQJ IRU 5" WR RI *13 XQWLO
x)RUPXODWLRQ DQG LPSOHPHQWD W 8RR RH WQLHZ) SAKRH LSHRA

x8SJUDGH RI FXUUHQW UHVHDUFK DQG HVWDEOLVKPHQ
UHVHDUFK

Xx (QFRXUDJHPHQW Rl FRUSRUDWLRQV SULYDWH VHFWRU
GHYHORBMH)B LQQRYDWLRQ DFWLYLWLHV

x (QFRXUDJHPHQW RI WKH SDUWLFLSDWLRQ RI UHVHDUF
WK)UDPHZRUN 3URJUDPPH

x (QKDQFH WKH FRRSHUDWLRQ RI & SULRW UHVHDUFKHUV

7KH UHIJORIOQQRYDWLRQ VWUDWHI\ RI &\SUXYV

7KH RYHUDOO LRENRBEWILYRY) VWUDWHJI\ IRU &\SUXV LV WR L
&\SUXV RQ WKH ,QQRYDWLRQ 6FRUHERDUG DQG WR DVVI
DFKLHYLQJ D OHYHO RI 5' VSHQGLQJ RI RI *'3 E\ ZK
HQKDQFLQJ WKH TXDOLW\KRI VWEOWSHQGY @DVHG RQ ILYH S

3LOODU BWUHQJIJWKHQLQJ RI WKH (QGRJHQRXV &DSDELOI
,QQRYDWLYH $FWLYLWLHV

3LOODU  %ULGJLQJ WKH *DS EHWZHHQ ,QGXVWUY} DQG $FI
BWUHQJIJWKHQLQJ RRQVEXS,RRRWY BW W H P

3LOODU ,PSURYLQJ +XPDQ 5HVRXUFHYV

3LOODU 'HYHORSPHQW RI ,QQRYDWLRQ )LQDQFLQJ OHFKI
3LOODU ,QQRYDWLRQ &XOWXUH DQG ,QFUHDVLQJ $ZDUH:

io
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$V IRU WKH (QYLURQPHQW DBGDWKB WROGKREBRRIEHMVDQ
HPSOR\HG IRU WKH HQKDQEMRLHOW YAHHVHRMRKH QDWLRQDO SR
LQYROYHG DFWLYLWLHV LQ EURDG SULRULW\ DUHDYV

x (QHUJ\

x (QYLURQPHQWDO ,QIUDVWUXFWXUH
Xx&RPSHWLWLRQ DQG

Xx2YHUDOO EXVLQHVV FOLPDWH

6LQFH WKH HQHRUI\SBRVYFNV EDVHG RQ DQ H[SOLFLW D¢
HQHUJ\ VWUDWHJI\ ZKLFK ZzZDV HODERUDWHG DW WKDW WLPH

$Q LPSRUWDQW FRQWULEXWLRQ WR WKH LQFUHDVH RI LQQ
UDLVLQJ IURP WKH (8 WK JUDPHZRUN 3URJUDMRRIMFIR® 5H
'HYHORSPHQW )3
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19(67,*$7,21  2) 7+( 63(&).&
&+$5$&7(5,67,&6 2) &<3586 : ,7+ $1
(03+%$6,6 21 ) $&76 ), * 85(6
&21&(51,1* 7+( (&2 ,1129%$7,21),(/"

* HQHWDOS HJ LRQDO, QGLFDVRW DQG ' DVID

3OHDVH ILOO LQ 7DEOH Rl $QQWH[LQ DMKG UL FKBSWHU )HHO [UHH WR
KHUH RQ VSHFLILF IDFWV DQG ILIJXUHV $UH WKHUH DOQI| |VSHFLILF
LOIOXHQFH WKH VLWXDWLRQ LQ |IRXU UHJLRQ SURYLQFH PXQLFLSDO!L
7DEOH DQG DUH LQ IRXU RSLQLRQ LASRUWDQW WR UHFRJOQL|J

&\SUXV LV QRW GLYLGHG6LQIWRWHKH LZAKRE B VL. DOPRISK O DW LR C
OHVV WKDQ DEELOGHPRQNVLGHUHG D 18$G6 L Q LIVWHID WW Y H
W LV GLYLGHG LQWS®UFKLHRUZKWKFK DUH XQGHRBIWKKHFRQ!
SHSXEOLF RIZ\SKXAVXQLFLSDOLWLHV D @ &HF RRRKIDA V8 RISX O D
RI WKH GLVWULFW Rl /HYRGBUMBYHVHQWLQJ RI WKI
FRXQWU\ SRSRORWNRQGHDW ULFX\QLFLSD O AR PHX LML V

SRSXODWLRQ GHQYHWSOHW SHUZKNPMH WKH QXPEHU RI SHU
HPSOR\PHQW LQ WKH GLVWULFW UHDFK XS WR SHRSOH

7KH SURGXFWLYLW\ JURZWK IRUDQG ZDSMXFEBXWERHQWO\ WKH
SHUIRUPLQJ (8 FRXQWU\ ZLWK UHWDUWBGM FWR WHMS QD WH

XQHPSOR\PHQW LQ ZDV RQO\ $Q DQQXDO LQFUHDVH
UHFRUGHG VLQFH ZLWK WKH SDLG HPSOR\PHQW UHDFK
WKH FRXQWU\ DQG LQ WK H. @ LSDAWN EFRAYSORB/MHD W Q/BIW B D W

ODERXU VKRUWDJHV H J LQ WKH VHFWRUV RI KRWHOV
FRQVWUXFWLRQ DQG DW WKH RFFXSDWLRQDO OHYHO
RFFXSDWLRQV KDYH EHHQ DGGUHWKHGVXWRWDQWOUDB H Q¥
IRUHLJQ HPSMWORWPHWQHFHQW \HDUV GRHV QRW DSSHDU WHF
XQHPSOR\PHQW UDWH DPRQJ WKH XQVNLORHKGYIGRP RQWLF

RI WKH HOQOWHUSULVHYVY LQ WRWDO KDYH PRUH W]

RI WKHP KDYH OHVV WKDQ H K®OMR\GQ KK E HDWQ & R
OHVWPSOR\HHV

$V IRU WKH JURZWK RI *'3 LQ &\SUXV WKH UHFRUGV VLQ
LQFUHDVH Rl PRUH WKDQ ZKLOH IRU WKH GHYHOR:
ZKLOH WKH (8 DYHUDJH %¥PNRQEDW®H UHFHQW UHSRUW
1IDWLRQDO BDHIRUWHVSLWH WKH JUHDW SHUIRUPDQFH RI WK
JRYHUQPHQW VWLOO IDFHV VRPH LPSRUWDQW PDFURHFRQF
FKDOOHQJHV ZKLFK DUH UHOHYDQW WR WKH IROORZLQJ JRI
X8QORFNIHQEXWLQHVV SRWHQWLDO
Xx,QYHVWLQJ LQ NQRZOHGJH DQG LQQRYDWLRQ
x$GDSWLQJ WR FOLPDWH FKDQJH DQG LGHQWLI\ DSSUR
HIILFLHQF\
Xx,QYHVWLQJ LQ SHRSOH DQG PRGHUQL]LQJ ODERXU PDUN

io
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7TDEOH *HQHUDO 5HIJLRQDO LQGLFDWRUYV
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( FR LQQRYDWRQ , QGLFDVRW/

3OHDVH ILOBDOHQ R $QQH/[ ,OQORYDWLRQ LQGLFDWRUV DQG L
ERPPHOQW RQ UHVXOWV DQG GDWD UHODWLQJ WR LQQRYDWLIRQ
HFR LOQRYDWLRQV LQQRYDWRUV VFRSH RI LQQRYDWLRQV

ODWLRQDO GDWIDKH2XBMWREIQIHFW RI IRXU UHJLRQ LQ FRPSDULVR|Q Z

~I
I~

6LQFH V &\SUXV DFKLHYHG D UHODWLYH LQFUHDVH LQ
UHVXOWLQJ LQ D SURJUHVYV LQ WKH ILHOG RI 5HVHDUFK DQ
\HDUV 7KH H[SRIQ @HWKDHKHFK KDV LQFUHDVHG IURP RI W

Rl WKH *'3 LQ 7TKH QXPEHU RI UHVHDUFKHUV KI
LQFUHDVHG RYHU WKH ODVW \HDUV ,W KDV DOPRVW GRXE
7TKH QXPEHUWUPIKQ@BIVHDUFKZDMW LQ UHFRUGLQJ DQ LQFUHI
UHVHDUFKHUV VLQFH

'"HVSLWH WKH SURJUHVV WKH H[SHQGLWXUH RQ 5 "' LQ &
FRPSDULVRQ ZLWK RWKHU (8 FRXQWULHY DQG LQ WKH
5 ' ZDV WKH WK DPRQJ NWKNWDRHRE ,W VKRXOG EH QRWHC
DYHUDJH LV RIZWKA tRU &\SUXV LW LV PXFK OHVV WKDC(
KDQG JURVV GRPHVWLF H[SHQGLWXUH RBRQ 5 PL*Q@5LQLQFUHL
lUR P2 PLO LQ DQ LQFUHDVH RI ZKLFK LV DPRC
(8 )XUWKHUPRUH WKH FRGOAUUYDXWALRRBFRMMRWKKIDY UHDFKH(
ZKLFK LV ZzD\ EHORZ WKH (8 WDUJHW RI JUDQWLQJ &\S
PHPEWWDWHYV

7KH ORZ %XVLQHVV ([SHQGLWXUH RQ 5' FRQVLGHULQJ V
PDMRULW\ RI HQWHUSULVHV LB[SMFWHG MR KDY ®RDV JEH D W
QHLWKHU LQ WKH QXPEHU QRU LQ WKH YROXPH RI UHVF
HQWHUSULVHV 7KH *RYHUQPHQW HQFRXUDJHV DQG SUR
HQWHUSULVHY LQ LQQRYDWLRQ DFWLYLWLHVLRUDQL®J V
DGRSWLRQ RI H[LVWLQJ PHWKRGY DQG LGHDYV

7KH LPSURYHPHQW LQ 5 ' LV KLQGHUHG E\ D QXPEHU RI IDF
RI LQIUDVWWXFHWXWWHQW GHYHORSPHQW \RK H XAPLDQCHO/ \D X BED
RI UHVHDUFK FHQWHUV DQ @& HQKH RILSWU WDV HOW@W MM SU LV H
GXH WR WKH IDFW WKDW WKH P DM®R WKW RW MHKUH K DQYG 6DHW
GLUHFW LQYHVWPHQWYV LQ DFFRXQWHG IRU RI *'3

$QRWKHU IDFWRU LV WKH DEVHQFH RI XQLYHUVLWLHV D
HVWDEOLVKHG KBQASWXKW CGHSYRUWHG D UHODWLYHO\ KLJK SU
ZLWKLQ SULPDU\ HGXFDWLRQUKI®SZDFWEVQ RIUHODWLYHO\ KLJ
DQG D UHGODAWLRHD GHYHORSHG WHUWLMRRKXNWFDWLRQ VHF
ORUHRYHWKBQRPSRUWDQW IDFWRU WR FRQVLGHU LV WKH |
UHVHDUFKHUV RQO\ DUH ZRPHQ LQGLFDWLQJ WKH ODW
HGXFDWLRQ DQG HPSOR\PHQW

°>/n KE AdZ d 'z Z s/I® E d/KE > Z &KZ® WZR' DD/ KK& KWEh"Z 7iid
Ti
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7TDEOH SHVHDUFK DQG '"HYHORSPHQW 5 ' ,QGLFDWHF
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6SHFLILADOO\ UHVHDUFKHUV LQ DOO VHFWRUV LQ &\SUXV |
WRWDO HPS ODR®NQWKRZQ ODWHI' R®@ QIXWMXUDO VFLHQFH
HQJLQHHULQJ DQG WHFKQRW®WR HVRHR] BEW®RG VWDEWHR U E V

$V IRU WKH GIFRWU\ LQ SBHMUMRWOODWXUQRYHU RI WKH SF
UHVRXUFH PDQDJHPHQW VEBFWRRYWUGEBWKHVY WKDQ  WR )
PHDQ (XURSHDQ 7XUQRYHU IURP ERWK VHFWRUV +RZHYHU
UHVRXUFH PDQDJHPHQW DFWLYLWLHWUZKXS & OP RGO\ WHUNH
LV PLO HXUR DPRXQWHG IRU DSSUR[LPDWHWR WRHOOL
WXUQRYHU IURP PORODIKMWHRW ZKLFK ZIDQ/GRERIMWLQJ D SROL
GLUHFW IXQGY WR DFWLYLWLHV DLPLQJ SUHYHQWLRQ WKDC

'KHQ LOQYHYWHIBWQGLWXUH RQ HQYLURQ\SQW\DOWRH R WERI
ZLWK WKH /LIMKWEGLRQO\PB®PMEHUV ZKRQHWHH[SRUWHUV
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SKRWRYROWDLF HWXMIPGRQHW PIQVGH HRIRUWWMPRXQWHG XS V
PLOOLRQ HXUR

7TDEOH (&2 ,1'8675< ,1 &_8586
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7KLV VHFWLRQ DSSOLHV IRU WKH IROORZLQJ SHULRGV

(8 SURJUDPPLQJ SHUERG

7KH |HDUYV DQG RI WKH H[LVWLQJ (8 SURJUDPPLQJ SH
|

1 DUIRQDOGHYHO

(FR LQQRYDUWRQ 3RQAHV

3OHDVH GHVFULEH WKH H[LVWLQJ QDWLRQDO SROLFLHV DG
UHODWLQJ WR LQQRYDWLRQ LVVXHV 5HIHU WR RIILFLDO
OHJLVODWLYH DQG UHJXODWRUI| WH[W WKDW IRX FRQVLGHU
LVVXHV

$OR IROORZ WKH VWDWHG JXLGHOLQHYV

"HVFULEH WKHRUJDQLVDWLROD@WUXFWXUH R JR
FRPSHWHQFHV IXQFWLRQV DOORFDWHG UHVRXUFHV RQ QDWL
2XWOLQH GLVWULEXWLRQ RI FRPSHWHQFHYV EHWZHHQ GLIIHU
“LYH LOQIRUPDWLRQ RO VSHFRWO RQ OHJDO EDVLYV
FRPSHWHQFHV IXQFWLRQV UHVRXUFHV @DWQR@DRRQDHY BQG VX
'"HVFULEH WKH H[LVWLQJ SURJUDPPLQJ IRU LOQRYDWLRQ
6WDWH PDLQ RSHUDWLRQDO WRROV

7HQGHUV IRU WKH DIRUHPHQWLRQHG SURJUWHWKBU [IX@C
DVLODE@H WK DQ LOGLFDWLRQ RI HFRQRPLF ILODQFLDO UHVI
2SHUDWLYH LOQVWUXPHQWYV DFWRUV DJHQFLHV 6FLHQWLI
UHVHDUFK FHOWUHV HWF

([LVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

LLRG

RSWHG L
GRFXPHOQ
LPSRUW

YHUQDQF
ROQDO OH
HOW DFW

SURY!I
E

X \QW U D W F
RXUFHV D
LF DQG

6WDWH RI WKH DUW FRQFHUQLQJ WKH LPSOHPHQWDWLRQ R/

7TKH LQQRYDWWMRHP RI &\SUXV LV VWUXFWXUHG R

XFK LQV

Q SROL

LPSOHPHQWDWS$WQSREYHOUHYHO WKH 30DQQLQJ %XUHDX

WKH IRUPXODWLRQ RN WBKEHEKQRIORYND R SPIQEWD W LR

Q 57,

BWUDWHJ\ DQG LQ VRKH GWRBRDWR A Q RG HUFDLWQRQ I LTAKAROLQL

RI &RPPHUFH
FRPSDQLHVY WKH UHFRQVWUXFWLRQ RI
LOQOYHVWPHQW $W WKH
FRPPXQLFDWHV WKH 57,
RI
RQ WKHLU WHFKQRORJLFDO DQG LQQRYDWLRQ XSJU

WUDGLWLR

VWUDWHJI\ WR WKH UHVHD

,QGXVWU\ DQG 7RXULVP LV UHVSRQVLEOH

|
QDO LQ

LOQWHUPHDBUBK\ SORFPRW L R/ H) RSAQ

UFK FR

7THFKQRORJ\ DLPV DW HQKDQFLQJ WKH FRPSHWLWLYHQH

DGH

3ROLF\ GRFXBHQB/WWLRQDO 3URJUDPV $FWLRQ 30DQV DQG

WKH PDLQ RIILFLDO GRFXPHQWLNQ RRINPDX\WW DRV GR WK HE R&\ S
IROORZLQJ WDEOH SUHVHQWY WKH PRVW LPSRUWDQW RI W]
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7TDEOH

ODLQ LOQQRYDWLRQ SROLF\ GRFXPHQWYV

>]e Jv "SE § PCX Z v A E §]}v { . .
SR I a ey Vo vvivP HE gSE § PC % % &
E 3]}vo &E u AJEI WEIPE u ()} AN ) {i-5Y Dpuadjvu o
d Zv}o}P] o A o0}%iiivs 1116 &yuv $]}v % E}PE u

S]}vo Z (JEGu WE}IPE u }( C% .. <
1116s dZ]E WE}PE *+ Z %) ES Wo vvlvP HE WEIPE -+ E %} ES
K% & S]}v o WEIPE uW ~ues Jv .
v Ju% $]%]A v §¥iT116 Wo vv]vP pC K% @BvSp % E}IPE u

E S]}v o "SCE § P] A 0} %oriii Vi Wo vv]vP puE HRSE S PC % % &

ORUHRYHU WKH PRVW UHFHQW QDWLRQDO UHJXODWLRQ
IUDPHZRUN DLPLQJ WR LQFUHDVH FRPSHWLWLYHQHVYV DQG
HFRQR¥DWLRQ ZLWK WKH XVH RI YHUVDWLOH PHDQV

,Q SDUWLFXODU WKH 1DWLRQDO $FWLRQ 3URJUDP IRU %HW
LQ $SULO DV ZHOO DV WKH SUHYLRXV OHJLVODWLYH DF
SHUPLWYV IRU WKH LQFUHBQHF\RD (HQ MKH BURBIXFWLRQ RI F
UHQHZDEOH VRXUFHYV DUH VRPH RI WKH PRVW LPSRUWDQW
7KH IROORZLQJ JUDSK VKRZV WKH KLHUDUFK\ RI WKH &\SUI

WKH GLITHUHQW LQQRYDWLRQ DFWRUV FRRSHUDWH DQG VX

JLIXUH2UJDQL]DWLRQDO 6WUXFWXUH RI HFR LQQRYDWLRQ JRYH

6RXUFH 30DQQLQJ %XUHDX 1RYHPEHU

°Z55% WIIAAAXUEER v IM FEFBmEo} | JUVEECE %I ES| UWEECZZ %} ESz C% E|
[s)
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I1DWLRQDO $FWLRQ 3URJUDP IRU %HWWHU 5F
$PHQGPHQW $SULO

2QH LPSRUWDQW LQLWLDWLYH RI WKH 5HSMNEXOQB VWRLRQ S UX W
LPSURYHPHQW RI WKH 5HJXODWRU\ )UDPHZRUN LQ WK |
$FWLRQ 30DQ RI WKH (XURSHDQ &RPPLVVLRQ IRU WKH UHG
WKH DGPLQLVWUDWLYH EXUGHQV RI WKH (8 UHJXODWLRQ E
DSSURDFK LV FRQVLGHUHG WR EHQHILW WKH (XURSHDQ HF
RI WKH (8 60(V

7DNLQJ LQWR DFFRXQW WKH IDFW WKDW WKH PDMRULW\ RI
WKLV VLPSOLILFDWLRQ LV FRQVLGHUHG RQH RFDWKH PL
JRYHUQPHQW 7KXV WKH LPSURYHPHQW RI WKH 5HJXODWR
$[HV

%HWWHU /HILVODWLRQ

5HGXFWLRQ Rl $GPLQLVWUDWLYH %XUGHQ

,PSURYHPHQW RI WKH V\VWHP RI ,PSDFW $VVHVVPH

HQYLURQPHQWDO HFRQRMIQVDRG VRFLDO G

(FRUHODWHG OHJLVODWLRAQ
$FFRUGLQJO\ WKH LPSURYHPHQW RI WKH QDWLRQDO OHJL\
ZLWK WKH GLUHFWLRQV RI WKH (XUR SHD® SHHDIX ODWHEFWL |
(& RQ WKH HQHUJ\ HIILFLHQRWKRV HXKDGE®BMQW RI \
HQHUJ\ HIILFLHQF\ RI EXLOGLQJV
7KH QDWLRQDO OHJLVODWLRQ ZLWK UHJDUGV WR (QHUJ\ L
WKURXJK WKH ODVW ILYH \HDUV LQFOXGLQJ
x$&LUFXODU /HWRHMKH SKRWRYROWDLFV

x 7K H D ZL H RQ WKH VSDWLDO SODQQLOQHQRIWIWKH L
SURGXFWLRQ XQLWV IURP UHQHZDEOH HQHUJ\ VRXUFH\

x7KH /DZ H DPHQGPHQW RI L H L AH
L H L H RQ WKH SURPRWLRQ DQG HQFRXUDJHF

SURGXFWLRQ IURP UHQHZDEOH HQHUJ\ VRRUWHODHDRG V
DV ZHOO DV WKH FUHDWLRQ RI DQ (QHUJ\ )XQG SURYLG

X7KH /0.2 H RQ WKH HQHUJ\ HIILFLHQF\ IRU HQG XVF
HQHUJ\ VHUYLFHVDISDLUMI WRDWEKRQL]DWLRQ RI WKH &
/IHILVODWLRQLUIHW K MWKH DI

Xx7KH /D2a , DPHQGPHQWYV RI 1 , L H
L H L H RQ WKH UHJXODWLRQ RI WKH (OHF

X7KH /D0Z , RQ WKH UHJXODWLRQ RI WKH PDUNHW IR

DPHQGPHRQWY H DQG 1 H

)LOQDGWH K\GURFDUERQ H[SORUDWLRQ DQG H[SORLWDWLRQ
&\SUXV DUH JRYHUQHG E\ WKH +\GURFDUERQ 3URVSH
([SORLWDWLRQ /DZ RI I, DOG WKH +\GURFD
([SORWLRQ DQG ([SORLWDWLRQ 5HJXODWLRQV RI 6,

SAAAX & X}EPX C
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*UHHQ 3XEOLF 3URFXUHPHQW LQ &\SUXYV

$V &\SUXV LV DHPUPRQWRH QDWLRQDO SURFXUHPHQW V\\
GLUHFWLRQV Rl WKH (XURSHDQ 8QLRQ WKH OLQLVWHULDO
WKBURSRVDO IRU WKH HVWDEOLVKPHQW RI D VSHFLDO FRF
WKH (QYLURQPHQW B6HUYLFH RI WKH OLQLVWU\ RI $JULFXC
5HVRXUFHV LQ RUGHU WR SUHSDUH D QHZ $FWLRQ 30DQ E\
JROORZLQJ WR WKH SWKRYLMIDRMMR @O $FWLRQ 30DQ IRL
3URFXUHPHQW YDULRXV SXEOLF RUJDQL]DWLRQV LQ &\SU
&RXQFLO RI /LPDVVRO SUHSDUHG LWV RZQ $FWLRQ SOD
DFFRUGLQJ WR ZKLFK DQ\ UHSODFHPHQW W RDQEXV VR |SYUH D
FOHDQLQJ SURGXFWV EXLOGLQJ UHQHZDOV FDUV DQG ZD
LQWHJUDWH HQYLURQPHQW IULHQGO\ WHFKQRORJLHV %HV

.H\ HFROQOQRYDWLRQLDF&\BUXYV

$W LPSOHPHQWDWLRQ OHYHO W RM LRRRYV WD FMPRSIRW W QQ 8 SLLK
SUHVHQWHG LQ WKH IROORZLQJ WDEOHV ZKLOH DGGLWLR
RUJDQL]DWLRQV LV SURYLGHG LQ WKH SDUDJUDSKYVY WKDW |

7KH PDLQ UHJLRQDO LQQRYDWLRQ DFWLYLWLHY DUH WKH 5
5,6&8WKH ,QQRYDWLRQ 5HOD\ &HQWUH DQG WKH 1HZ ,QGXV\
EXVLQHVV LQFXEDWRU VFKHPH DQG D &HQWUH RI 5H)\
'HYHORSPHQW 7KH PDLQ LROMHWDOGORDORGDOWWRRIUV RI &
LQQRYDWLRQ DUH *UHHFH DQG WKH 8.

L OVKH $1&(ZH SURYLGH D IXO0O OLVMQ @R DPDW L\R QHDR MARKIF/RL Q
$00 Rl WKHP HLWKHU DOUHDG\ SOD\ DQ LPSRUWDQW UROH
SRWHQWLDO OHDGHUVLQR RKHWLRQG ®RISBERVLFXODU 'HSHC
R WKH UHSUHVHQWDWLYH RUJDQL]DWLRQ NH\ DFWRUV D
JURXSYV

X*RYHUQPHQW DQG OHJLVODWLYH ERGLHV

x3ULYDWH VHFWRU RUJDQL]DWLRQV DQG HQWUHSUHQHXU
X.QRZOHGJH LQVWLWXWHYV 5 ' DQG HGXFDWLRQ ERGLHV

x3ULYDWH VHFWHRWY BQIOYHIMNAMWLUHVHDUFK LQVWLWXWHYV
X,QGXVWULDO UHVHDUFK FHQWHUV DQG LQQRYDWLRQ LQ
x)LQDQFLDO V\VWHP

Xx (QYLURQPHQWDO 5HVHDUFK *URXSV LQ &\SUXV 8QLYHUV
X (QYLURQPHQWDO 5HVHDUFK &HQWHUYV

x (QYLURQPHQWDO 5HVHDUFK /DERUDWRULHYV

x3ULYDWH (QYLURQPW®WDIV/DER

7KH UHVHDUFK 3URPRWLRQ )RXQGDWLRAQ
7KH PRVW VLIJQLILFDQW FRQWULEXWLRQ LQ WKH JURZWK R
RI' WIKGHHVHDUFK 3URPRWLRQ )RXQE&EBWERR LB3IPURIRY

" Z85% WIIAAAXA VXIEPX CIlV AX%Z% 1% *]v ss]JuA o]
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RUJDQL]DWLRQ VXSSRUWHG E\ WKH JREHYBOR 8 WL PAMHP BC
DQG PDQDJH WKH QDWLRQDO UHVHRXG&H3RQUDAPRHEE) , W Z
ZDV HVWDEOLVKHG DW WKH LQLWLDWLYH RI WKH *RYHUQP
SURPRWH WKH GHYHORSPHQW RI VFLHQWLILF D@&HNVWRKQR
WKH IXQGDPHQWDO LPSRUWDQFH RI UHVHDUFK LQ FRQWHP¢
7KH )RXQGDWLRQ LV DQ LQGHSHQGHQW RUJOPHIPMEHULRQ .
%RDUG RI 'LUHFWRUV DSSRLQWHG E\ WKHKNHORXSHFUORRS OLQ|
7KH )RXQGDWLRQFWERKWH \WREWKH SURPRWLRQ RI VFLHQWLIL
UHVHDUFK LQ &\SUXV 6HYHUDO VSHFLILF REMHFWLYHV DQ
WKH RXQGDWLRQ-V 6WDWXWH DQG WKH GHFLVLRQV RI L
SURPRWLRQ RI WKLV PDLQ REMHFWLYH
7KHRXQGDWLRQ KDV GHYHORSHG D ZLGH UDQJH\HRDWDWFWLYL
SUHVHQFH LQ WKH UHVHDUFK DUHD RI &\SUXV 7KHVH IDOO
x)LOQDQFLQJ 5HVHDUFK 3URMHFWV WKURXJK WKH 'HYHO
&RPSHWLWLYH 3URJUDPPM\HFKOQHRHILFOO GHYHORSFP
LQQRYDWLRQ DFWLYLWLHV
x0DQDJLQJ (XURSHDQ 5HVHDUFK DQG ,QQRYDWLRQ 3UI
,QWHUQDWLRQDO &RRSHUDWLRQ LQ 5HVHDUFK DQG ,Q
EHWZHHQ &\SULRW DQG IRUHLJQ VFLHQWLVWV

2WKHU IDFWRUWE XFRIDJ WR WKH JURZWK RI 5" ZHUH WKH
8QLYHUVLW\ RI &\SUXV LQ WKH SDUWLFLSDWLRQ RI
&RPPXQLW\:V )UDPHZRUN 3URJUDPPH IRU 5HVHDUFK DQG 7t
WKH LQFUHDVHG DFWLYLW\ RQVWIMYWDOWHKR & HHQ WIHRXO W, XU H
, QVWLWXWH RI 1HXURORJ\ DQG *HQHWLFVY WKH 'HSDUWP
&HQWHU DQG WKH 6WDWH /DERUDWRU\

7KH QDWLRQDO SROLF\ RQ 5 ' LV LBSPHPRIQWRE MRKURKXY K D/
WHFKQRORJLFDO GHYBIORSPWQRQDQJ&H SURJUDOWORIGHG
VSHFLDRFWLRQV GHGLFDWHG WR VXVWDLQDEOH GHYHO
LPSOHPHQWDWLRQSRIRBRRILODPVYXVWDLQDEOH GHYHORSPHO(
DIJULFXOWXUH ILVKHULHV (ODQMSXUROHWWYL URMKPHH QEXLDGG
HQYLURQPHQW

oOLQLVWU\ RI &RPPHUFH , QG XV WU\ TRXULVF

&\SUXYV

7KH OLQLVWU\ Rl &RPPHUFH ,QGXVWU\ DQG 7RXULVP LV UF
DQG LPSOHPHQWDWLRQ Rl *RYHUQPHQW SROLF\ RQ PDWWH!
WRXMP DQG &RQVXPHU LQ VXFK D ZD\ WKDW LW ZLOO FRQV
IXUWKHU GHYHORSPHQW RI WKH &\SEXVY GUF R Q R\ HD QRS W& Bl
RI WKH LVODQG 7KH DGPLQLVWUDWLRQ RI WKH OLQLVWU\
GLUHFWV PEOL® FWHY DOO WKH GHSDUWPHQWY DQG VHUYLF
HITHFWLYH LPSQHPHQWDWLR

TZ85% WIIAAAXuU [3XPIAX Clu 18lu ]18Xve(l uolv Az vl uo]Jv Az VMK% Vv } pu
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7KH RUJDQ JUDP RI WKH OLQLVWU\ LQYROYHV YDULRXYV 6HU

Xx7KH SHUPDQHQW 6HFUHWDU\ ZLWK WKH 'HSDUWPHQW R
2IILFLDQ. BHB H
Xx7KH 7UDGH 6HUYLFH ZKLFK LQFOXGHV 'HSDUWPHQWYV
, $JULFXOWXUDO 3URGXFWV
., ,QGXVWULDO 3URGXFWYV
.., (OHFWURQLF &RPPHUFH DQG WUDGH FHQWUHYV
,9 (XURSHDQ 8QLRQ ,QWHUQDWLRQDO RUJDC
UHODWLRQV
9 ,PSRUWV H[SRUWVE&SGLRXW RDWWHUYV

X7TKHQGXVWULDO '"HYHORSPHQW 6HUYLFH

X7TKH (QHUJ\ 6HUYLFH

X7KH 7THFKQRORJ\ 6HUYLFH

X7TKH FRPSHWLWLRQ DQG &RQVXPHU SURWHFWLRQ VHUYL]|

OLQLVWU\ RI $JULFXOWXUH (QYLURQPHQW 1D
7KHLQLVWUHY SR QRWMEKIFRUP X O MWIBROOHP HQR/IPRWLHRUQ PHQ W
SR O LFFQP D W WSIWWW D MGRD QU L F X OSDXWHHOQH LURQPHQW DQG QD
UHVRXUFH\W QLKWSOHP QWS S OLSNFEDRIUDO SO DMMVP L QJ
WRVDF N SQOREOHRYDWRVKH ILHOGVHRISRYVLBELERWVLVWYV RI
'"HSDWPHQWY DQG 6HUYLFHV

, 'RPDLQ RI $JULFXOWXUH
X'"HSDUWPHQW RI $JULFXOWXUH
X' HSDUWPHQW RI )RUHVWU\
X, QVWLWXWH RI $JULFXOWXUDO 5HVHDUEFK
X' HSDUWPHQW RI *HRORJLFDO 6XUYH\
X'HSDUWPHQW RI RI 3 DVWXUH VHUYLFHV

., '"RPDLQ RI 1DWXUDO 5HVRXUFHV
x "HSDUWRHOWU\ DQG ODULQH 5HVHDUFK
x " HSDUWPHQW RI :DWHU '"HYHORSPHQW
x OHWHRURORJLFDO 6HUYLFH
x OLQLQJ VHUYLFH

.., 7KH (QYLURQPHQW 6HUYLFH
Xx:DVWH DQG &OLPDWH &KDQJH 'HSDUWPHQW
:DVWH PDQDJHPHQW DQG HPLVVLRQV WUDGLQJ VFKHPH
X3ROOXWLRQ
(QYLURQPHQWDO $VVHYFPHQRYWD QG
X+RULJRQWDO 6XEMHFWYV DQG SURGXFWV
IRLV2VHQYLURQPHQWDO WHFKQRORJ\ (0$6 *33 HWF
X1DWXUH DQG /DQG XVHV

T 758 % WIIAAAX C% EuXP}AX Clu} | PE] po3uE Xve(l uoules]}vZ]+3zPEIl uou]
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1$785% VSDWLDO SODQQLQJ KHDOWK HQYLURQPHQW

,95HPRWH VHQVLQJ 8QLW *, 6 HWF

$PRQJ WKQ PHVSRQVLELOLWLHY RI WKH (QYLURQPHQW 6HU Y
7KHSURWHFWRQR@WROGURYLVRRQNHHG X FWLIRMHQYLURQPHQWD
SR O O XAL WREBIS S O L FR WLKRR O O X&RLGRWRIRDWEBQBRL/M Z 1
, DQG WKH UGIOHYDQW HY RQ WKH LQWHJUDWHG SUI
RI SROOXWZIRIQ IRU ELJ LQGXVWULDO LQVWDOODWLR
SURYLVLRQ IRU WKH DGRSWLRQ Rl WKH %HVW $YDLODEOH
FRQWURO
7KH (QYLURQPHQW R UWHW¥SRIQVDEOH IRU WKH SURWHFWLRZC
VXEVWDQFHV FRPLQJ IURP DJULFXOWXUH DQG WKH DSSOL
&RGH RI 3UDFWLFH IRU WKH VXVWDLQDEOH PDQDJHPHQW
SURWHFWLRQ IURP QLWULF SROOXWLRQ
7KHD S S OILR@WN K Hb : , DPHQGPHQW /DZ ,WKH IRU
SURWHRVWIDRMQXUH DQGDRNICO&KH DSSOLFDWLRQ RI UHOHYDQW
5DPVDU HWF

&<3586 (1(5*< 5(*8/$725< $87+25,7< &(5$%
&(5$ ZDV HVWDEOLVKHG E\ /DEZRIZLQHWR WIRHK 'LUHPWIGYADV (&
ILUVW PDQQHG ,WQLV DQ LQGHSHQGHQW $XWKRULW\ DQG KROG
UHVSRQVLELOLWWHKW UHODWHG WR
Xx UHJXODWLRQ RI WKH PDUNHW IRU HQHUJ\
Xx SBYLVLRQ RIISHUWKW\HVW D EXHAGRHDWSBRICRQ XQLWLHV
x HQHUJ\ WUDQVIHU DQG WKH UXOHV U HDQISWHMHBWX R DXOK HDNQ H U J
X VXIILFLHRQ WKH D YDOLHOFDEWIHF LW\ SRZHU
Xx LGHQWLILFDWLRQ Rl VSHFLILF UXOHV RU SURFHVVHV DFFRUC
RSHUDWH
X LGHQWLILFDWLRE RPHPESKUHV WR HQFRXUDJH VXVWDLQDEOH
HQHUJ\ IURP UHQHZDEOHW ®Q MWUKIN VRXUFHV
X SURWHFWLRQ RI HQHUJ\ FRQVXPHUYV

&E\SUXV LQVWLWXWH RI (QHUJ\

7KH &\SUXV LQVWLWXWH Rl (QHUJ\ ZDV IRXQGHG LQ WKH
&RPPHUFRHEXVWU\ DQG,WRXVLDBPLQLVWH WPHI® EE\U DE RIDYUHG
LOQVWDWHG E\ WKH &RXQFLO RI OLQLVWHUV DQG LW LV ORI
L QGXVWU\ DIQ\GP 7IRX 1ZRRWARSH RI &,( LV

97KH SURPRWLRQ RI (QHUJ\ &RQVHURDWIHRWIDQG 5DWLRQ
97KH GHYHORSPHQW DQG SURPRWLRQ RI 5HQHZDEOH (Q
ELRPDVV K\GUR JHRWKHUPDO RU DQ\ RWKHU IRUP RI
RU PD\ SURYH ZRUWK\ Rl FRQVLGHUDWLRQ LQ WKH IXW>

TZ83% WIIAAAX E XIEPX Clu vl ( HOEX *% AEMS ] A6S
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9$Q\ DFWLYLWLHV ZLWKPWRWHRGF R$HERWISUR WKH DERYH
WKH VFRSH RI DQG IXUWKHU XWLOL]JDWLRQ RI ILQ
7HFKQRORJLHV
JRU WKH LPSOHPHQWDWLRQ RI WKH DERYH REMHFWLYHV
FRPSHWHQW SURJUDPPHV FRRSHUDWHRUZIDVOK ] BWKRIQV L QN
FRPPRQ JRDOV HPSOR\V ZKHQ QHFHVVDU\ H[SHUWV DQC
DSSOLHG UHVHDUFK DQG RIIHUV WHFKQLFDO JXLGDQFH D
FRQGXFWVY D ZLGH UDQJH RI DFWLYLWLHV UHJDUGLQJ
XWLOLPIWLRD ,QQRYDWLYH (QHUJ\ 7THFKQRORJLHYV DQG HVS
7HFKQRORJLHV

7KH (QHUJ\ & HQWUH
&\SUXV LV D VPDOO FRXQWU\ DQG KDV DQ LVRODWHC
LOQWHUFRQQHFWLRQV WR (XURSHDQ RU RWKHU HQHUJ\ QHW
\WRXUFHV &\SUXV OLQLVWU\ Rl &RPPHUFH ,QGXVWU\ DQG 7R}
RI &\ SUXV UHFRJQL]LQJ WKH SRVLWLYH FRQWULEXWLRQ V
1DWXUDO *DV ZLOO KDYH RQ WKH HFRQRP\ DQG WKH HQYLL
GHFLVLRQ® &RXQFLO RI OLQLVWHUV 1R D &RPPLWW
IRUPXODWH WHUPV Rl UHIHUHQFH IRU WKH SUHSDUDWLRQ
DQG XVH RI 1DWXUDO *DV LQ &\SUXV )ROORZLQJ WKH ODX
WKH OLQLVWU\ RI,@BERPWUFHDQG 7RXULVP D FRQVXOWLQJ
7KLV FRQVXOWLQJ ILUP SUHSDUHG DQG FRPSOHWHG WKH
7KH VWXG\ VKRZHG WKDW WKH PRVW HFRQRPLF DQG
WUDQVSRUW QDWXUDO JDV WR &NSIKY IIRWUE\ MKKH SWW X@®\
LQGLFDWHG WKDW WKH XVH Rl 1DWXUDO *DV LQ &\SUXV LV
WKH SURGXFWLRQ RI HOHFWULFLW\ LQ YLHZ RI WKH O
FRQVXPHUV

JROORZLQJ WKH GHFLVLRQ RI WKH 1FYRU@PHOW RURWHK®GIGS
RSHUDWLRQ Rl WKH &\SUXV 3HWUROHXP 5HILQHU\ DQG VXE
DQG VWRUDJH WHUPLQDO RI SHWUROHXP SURGXFWV LQ /
HQYLURQPHQWDO UHDVRQV WKH QHHG IRU WKH H¥WDEOL
DQG PRUH HIILFLHQW RLO WHUPLQDO KDV ULVHQ

,Q DGGLWLRQ &\SUXV DV DQ (8 PHPEHU FRXQWU\ LV REO
VHEXULW\ VWRFNV HTXLYDOHQW WR GD\V FRQVXPSWLR
LQFOXGH WKH GLYHUVLILFDWLRQ RWRWKH REKQRAWI\\ ZLDNKD C
LOQOWURGXFWLRQ RI QDWXUDO JDV DV ZHOO DV WKH UHG?
LPSOHPHQWDWLRQ RI WKH SURYLVLRQV RI WKH .\RWR 3URW

7TKHUHIRUH WKH 5HSXEOLF Rl &\SUXV GHFLGHG WR HVWDE
ZLOO LQFONGUHHYDARRLODW WKH LPSRUW VWRUDJH RI VWUDWHJ
PDQDJHPHQW GLVWULEXWLRQ DQG H[SRUW RI RLO SURGXI
LPSRUW VWRUWHDIDY DQRDWLIORK@ILHG 1DWXUDO *DV [1*

0755% WIIAAAXuU ]3XPIAX Clu ]5lu [3Xve(l UOP *z vl UOP ¢z VMK% Vv } pu v§
i
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7KH (QHUJ\ & HQWUH ZLOQREHW K XALROW W QRWESUXY DW D GL\
HDVW RI /LPDVVRO LQ WKH DUHD IRUPHUO\ RFFXSLHG E\ W
IHUWLOLVHU PDQXIDFWXULQJ IDFLOLW\ 7KLV DUHD ZDV FR
IRU WKH HUHFWLRQ Rl VWRQDDHLDQ® LGIW WRUL BYXWWUR O H X P
ZHOO DV IRU WKH HVWDEOLVKPHQW RI D UHFHLYLQJ DQG \
LWV ORFDWLRQ DQG QDWXUH ,QLWLDOO\ QDWXUDO JDV .
3RZHU 6WDWLRQ Rl WKH (OHFWULF(LH\ $RW SRZHW JRIQ&N\SD
KHQFH WKH VLWH FKRVHQ IRU ORFDWLQJ WKH (QHUJ\ &HQ\
6WDWLRQ

)LIXUH 7KH (QHUJ\ &HQWUH Rl &\SUXV LQ QHDU IXW

6RXUFH OLQLVWU\ RI &RPPHUFH ,QGXVWU\ 7TRXULVP

'LWK WKH FUHDWLRQ RI WKH (QHUJ\ & HQWUH DW 9DVLOLNR
WR DAXH D VHFXUHH IDIQFEWE R WWHQWRPQ HQHUJ\ VXSSO\ LQ WKH
WKH RSHUDWLRQ RI D OLEHUDOLVHG RLO PDUNHW DQG ID
FRQWURO DQG PD[LPXP WUDQVSDUHQF\ LQ SULFLQJ

ORUHRYHU LQ WKH IUDPHZRUN RI WH HG H P S\DLHRPQWQ WD W KR Q&
RI OLQLVWHUYV D QHZ LQGHSHQGHQW SULYDWH HQWLW\ W]
ZDV IRXQGHG LQ 1RYHPEHU 7KH SXUSRVH RI '()$ DFFERL
LV WR SXUFKDVH LPSRUW DFTXLUH SWVUDHWMHWXVEBURIYSC
GLVWULEXWH VHOO VXSSO\ DQG WUDGH QDWXUDO JDV

WHUPLQDBJDWRLTXHILHG QDWXUDO JDV DV ZHOO DV PDQD.

VXSSO\ QHWZRUN RI QDWXUDO JDV DQG FDUU\ RWWHDQ\ R
DERYH

$XWKRU /$51%$.$ ',675,&7 '(9(/230(17 $*(1&<




5HI 1R "0 (" 0('266,& ([LVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

7KH *5((1 '27

JROORZLQJ WR WKH (XURSHDQ 'LUHFWL YIHQRQMWS R A NZDN. WY B F
'DVWH /DzZ 1 ZLWK LWV PRGLILFDWLRQV DQG UF
UHVSRQVLELOLWLHVY RI FRPSDQLHV FRQVLGHNBGLQYR EMGUF
WKH ZD\V DQG PHDQV IRU WKH UHFRYS DK NDQG QUHEUWO J |
6\WWHP ZDV WKH ILUVW DQG WKH RQO\ FROOHFWLYH SDFNTC
LQ &\SUXV RQ WKH VW RI $XJIJXVW IRU D VL[ \HDR@ SHUL
RWKHU FRXQWULHV RI WKH (XURSHDQ 8QLRQ D PDMRU Q)
KDYH FUHDWHG DQG IRRBIURH GWWRKHWIRAW DWLRQ *UHHQ 'RW
&R /WG ZLWK WKH JRDO WR RUJDQL]H WKH ILUVW FROOHFW
FRXQWU\

7KH RUJDQL]DWLRQ ZDV HVWDEOLVKHG ZLWK WKH LQLWLI
&RPPHUFH DQG ,QGXVWU\ &&&, DV DQ XPEUHOOD RUJDQLI
DUH SDFNDJLQJ UHVSRQVLEOHVY VXFK DV LPSRUWHUV PD
SDFNDJLQJ POUHUDADW ZHOO DV WKH &KQISURXFRPHHWIFMH DQG ,QG:

$V IRU WKH GLVVHPLQDWLRQ DFWLYLWLHV *UHHQ 'RW LV
HQYLURQPHQWDO FRQVFLRXV EHKDYLRU LQ 1LNRVLD DQ
FROODERUDWLRQ ZLWK %IFQS®» O GWRMDIOEQARXYDULRXV HY
UHOHDVHV SXEOLF DQQRXQFHPHQWYV DQG SUHVV FRQIHUH
LQFOXGLQJ IDLU\ WDOHYV DQG PRYLHVY SUHVHQWDWLRQV

*UHHQ 'RW &\SUXV KDV XQGHUWDNHQXBQDDREY AFPEBUH D WER
&ROOWLYH 6\WWHP IRU WKH RAUHPWURFVERRYV L V K&\E WXWW WIS

ZDV DFFUHGLWHG RQ WKH VW RI -XQH ,Q DGGLWLRQ
XQGHUWDNHRS WWRQ W HRD QDJH D FROOHFWLYH V\WWHP IRU
KRXVHKROG G UV [EHI\D OR B DW/KAHH R$Y JD @ L$DWVRKW'E 6\VWHP ZDV
DFFUHGLWHG RQ WKH VW RI $SULO

((( (OHFWURF\FORVLV &\SUXV /WG

((( LVORWKARQSURILW RUJDQL]DWLRQ ZKLFK ZDV FUHDW
5HIXODWLRQ 170 RQ WKH VRAD\GW B Q G RKIM] DABGIFEX YL F
DFFRUGLQJ WR WKH /DZ L H WKHUH VKRXOG EH D
WKH HOHFWULF ZDVWH LQ &\SUXV ZKLFK FRPLQJ IURP KRXV
WR NJ SHU FDSLWD DQUYIDBIFNERHIO WKH

7KH WHEOLVKPHQW RI WKH 2UJDQL]DWLRQ ZDV DQ LQLWLDYV
&RPPHUFH DQG ,QGXVWU\ &&&, DQG LV DQ XPEUHOOD RUJI
FRPSDQLHV ZKLFK DUH LPSRUWHUV RU PDQXIDFWXUHUV RI
DQG DUH REGRODHOGIFMWR UHOHYDQW ZDVWH 6R IDU WKH VKD
PHPEHUV DUH

MZ88%WIIAAAX C }8X JuX Gl ( podz vX % /E
CZ838%WIIAAAX 0o SE} C 0}e]*X }uX CI
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7KH :((( 2UJDQL]DWLRQ FRRSHBHNBD® HRWZ L&KE WXKH 3XROLF &R
WKH RUJDQL]DWLRQ DQG PWQDBHPMHOWH RILWEHBE WKH I1UD
RSWLPXP RULJLQDWLRQ RI WKH 6\WWHP DQG ZLWK WKH D
H[SORLWV H[SHULHQFHYVY DQG EHVW SUDFWLFHV LQ RWKHU
WKH $GPLQLVWUDWLRQ Rl WKH 6\VWHPUGW R HGRIGJ lVRL FIRR ISR
WKH PDQDJHPHQW ZLWK DQ H[SHULHQFHG RUJDQL]DWLRQ
(5$ *PE+ 7KH 6\VWHP ZDV DFFUMRALWDRWH® RQ WRKB LV WKF
DQG WKH RQO\ RUJDQL]DWLRQ ZLWK UHOHYDQW CHHFMP U WF | R
DSSOLDQFHV LQ &\SUXV

7KH "HSDUWPHQW RI &LYLO DQG (QYLURQPHQWI
WKH 8QLYHUVLW\ RI &\SUXYV

&(( LV RQH RI WKH IRXU GHSDUWPHQWYV RI WKH QHZO\ HVW
DW WKH 8QLYHUVLW\ RI &\SUXV 7MH ' 'HBUYHWPHQWFRMRLYYYH WM |
WUDGLWLRQDO GLVFLSOLQHV Rl &LYLO DQG (QYLURQPHQWI
'"HSDUWPHQW RITHUV WKH IROORZLQJ GHJUHHYV

X% 6F LQ &LYLO DQG (QYLURQPHQWDO (QJLQHHULQJ
x0 6F LQ &LYLO (QJLQHHULQJ

x0 6F LQ (QYLURQRIHHURQ JQJ
x3K' LQ &LYLO (QJLQHHULQJ

x3K' LQ (QYLURQPHQWDO (QJLQHHULQJ

)XUWKHUPRUH WKH 'HSDUWPHQW VWULYHV WR LQWHJUDW
EXLOW HQYLURQPHQW HQYLURQPHQWDO KHDOWK LQIUDVYV
ODZ DQG HQHWRFNILIQFLWY DFDGHPLF SURJUDPV DQG UHVHI
&(( '"HSDUWPHQW DOVR HQMR\HG FRQVLGHUDEOH VXFFHVV
ORVW RI WKLV IXQGLQJ FDPH IURP H[WHUQDO VRXUFHV L
3URPRWLRQ )RXQGDWLREA (SURKPDDNRE8QWRQ ZKLOH D VPDO
IURP LQWHUQDO XQLYHUVLW)\ IXQGLQJ DVVLJQHG RQ D FRF
LPSRUWDQW UHVHDUFK ODERUDWRULHY HVWDEOLVKHG LQ \
5HVHDUFK /DERUDWRULHV

$UFKLPHGHV 5HVHDUFK &H QW B U8 R BM X K AW R Q DIOH F K Q F
*$,$ IDERUDWRU\ RI (QYLURQPHQWDO (QJLQHHULQJ
%XLOGLQJ ODWHULDOV /DERUDWRU\

(QYLURQPHQWDO OXLG OHFKDQLFV /DERUDWRU\
BWUHQJWK Rl ODWHULDOV /DERUDWRU\

BWUXFWXUHY DQG &RQFUHWH 7HFKQRORJ\ /DERUDWRU\
*HRPHFKDQLFV /DERUDWRU\

(DUWPRNH (QJLQHHULQJ /DERUDWRU\

9LUWXDO 5HDOLW\ /DERUDWRU\

/IDQG 6XUYH\LQJ /DERUDWRU\

0755%WIIAAAXU CX X CHPUZ e |AB0ZVE] wX %o A
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"*$,$uy WKH /DERUDWRU\ RI (QYLURQPHQWDO (Q

WKH 8QLYHUVLW\ RI &\SUXV
7KH /DERUDWRU\ "*$,$p LV DQ LQLWLDWLYH Rl WKH 8QLYHU\
HQYLUWRQWYDO UHVHDUFK SURJUDPV UHODWHG WR
9:DVWHZDWHU PDQDJHPHQW
9(QYLURQPHQWDO ,PSDFW $VVHVVPHQW
9(QYLURQPHQWDO 5LVN $VVHVVPHQW DQG
96ROLG ZDVWH PDQDJHPHQW
7KH PRVW LPSRUWDQW UHVHDUFK SURMHFWY DUH IXQGHG
W K H
5HVHDUFKWLRRPRRXQGDWLRQ RI &\SUXV
(QYLURQPHQW 6HUYLFH RI WKH OLQLVWU\ RI $JULFXOW
(QYLURQPHQW
(XURSHDQ 6FLHQFH )RXQGDWLRQ
ODULH &XULH 7UDQVIHU RI .QRZOHGJH 3URJUDP DQG V
(XURSHDQ &RPPLVVLRQ:-V HQYLURQPHQ@WPPHLQVWUXPH

$00 WKHQERHG SURMHFWY DUH JURXSHG XQGHU WKH IROORZ
, , QGXVWULDO DQG 8UEDQ :DVWHZDWHU

., (QYLURQPHQWDO 3ROOXWLRQ &RQWURO
.., (QYLURQPHQWDOO\ IULHQGO\ SURGXFWYV DQG SURFHVYV
.9 (GXFDWLRQDO 3URJUDPV

7TKH &\SUXV 2FHDQRJUDSKLF &HQWUH

7Kd 2FHDQRJUDSK\ & HQWHU LV WKH &\SUXV LQVWLWXWLRQ
WKH RSHUDWLRQDO PDULQH FRUH DQG GRZQVWUHDP IRUHF
WKH OHGLWHUUDQHDQ 7KH 2FHDQRJUDSK\ &HQWHU ZDV HV
DJUHHPHQW EWMHHHSDUWPHQW RI )LVKHULHV DQG ODULC
OLQLVWU\ RI $JULFXOWXUH 1DWXUDO 5HVRXUFHV DQG (QY
&\SUXV

7KH PLVVLRQ Rl WKH 2FHDQRJUDSK\ & HQWHU LV WR FRQG X
WKH ILHOGV RI RFHQQG G6KQWIPAWWVD UHPRWH VHQVLQJ
RFHDQRJUDSK\ ELRORJLFDO DQG FKHPLFDO RFHDQRJUDS
PDULQH GDWD DQG PHWDGDWD EDVHV DQG LQIRUPDWLRQ V
7KH 2FHDQRJUDSK\ & HQWUH GHYHORSHG BQSU RS HURLDNVKAD @
2FHDQ )RUHFDVWLQJ DQG 2R&ER2Y2ZHOIKEFPKWHPQVWLWXWHYV |
WKH RFHDQ IRUHFDVWLQJ DQG REVHUYLQJ V\VWHP RI
OHGLWHUUDQHDQ RSHUDWLRQDO RFHDQRJUDSKLF,WRUHFD\
KDV DOVR GHYHORSHG D@®®ORDHQWDUQQBQGOWDEBVH
2FHDQRJUDSKLF 2QOLQH 'DWIRAD\BEUR®MEH +P®G VHDUFK VI
PHWDGDWD DIQQGRAUPWIWLRQ DERXW WKH (DVWHUQ OHGLWHUL

0 ZSSMAWAX VPXU CX X CIP ] I'ZIlv. A'Zz(E u +XZ$u
CZ833%WIIAAAXY VIPE %ZCXp CX X CI
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(R, QRYDARQ , QUDMNHV

3O0HDVH GHVFULEH WKH H[LVWLQJ LHQWIWWDRYE@DVWX@QGBOWONYHO E
JRYHUQPHQOW RU RWKHU UHOHYDQW DFWRUV ZKLFK DLP DW DGGUHVYV
PDl UHIHU WR WKH HVWDEOLVKPHQW RI RIILFHV IRU VXSSRUW RUJI
FDPSDLJQV DQG DQl RWKHU UHOHYDQW DFWMRQVH G RIUF MDAF® & O H.IG\
LOQYHVWLIDWH WKH H[LVWHQFH RI VSHFLILF LVVXHV VXFK DV DGGU
LOQRYDWRUV 60(V XQLYHUVLWLHV UHVHDUFK LQVWLWXWLR|Q

7KH3) "3URJUDPV p IXQGHG SURMHF®/¥ ROQ WXWHWWIOLIHQDE
'HYHORSPHQWMWRBO (EX\GJHW &37KH SURMHFWYV VHOHFWHG Il
HQKD@AMUWKHU WKH HVWDEOLVKPHQW WRER® Vi Q BRIRFPHRAMILC
"VXVWDLQDEOH GHYHORSPHQWW IRU WKH P DMRPIEMURRIWKF
SURMHFWY ZHUH IXQGHG XQGHU WKH SURJUDPV IRU

D 1HZ 5HVHDUFKHUYV

E (85(.%

F 5HVHDUFK ,QIUDVWUXFWXUH

G ,QWHUQDWLRQDO &RRSHUDWLRQ

H 7KHPDWLF $FWLRQV

| &RUSRUDWH 5HVHDUFK

$GGLWLRQDEBQ SDWKMHLFLSDWHY LQ WZR (XURSKHD @ BERMHF
0$5,),64XQGHG E\ VKWKURXJK(A5WKDWKIH WK )UDPHZRU
3URJUDPPH RI (8DIR® BHIWSHWRILF DVSHFWV RI VXVWDLQDEC
7KH 85%%7 SURMHFWWXH VAKQWLILFDWLRQ DQG FKDUDFWF
QHHGYV UHJDUGLQJ UHVHDGRAKHAR SWH\QMWDIRD DAKBOHL. X BB P HQ W
7KH 0$5,),6+ SURMHFW LV HYAMMSERIQWKEHH IRYWKIRRULWLHV IR
DLPV DW WKH GHYHORSPHQXW WDV @ DDWH J L VK LIRU

$GGLWLRQDO PHDVXUHV XQGHUWDNHQ WLOO WKH HQG RI
DQG WIKMWDEOLWMKPHQW

X% XVLQBVWXEDRIRDWWFLHQFH DQG D
X 7THFKQRORJ\ 3DUN

'XULQJ WKH ILUVW \HDUV RI WKH RSHUDWLRQ WKH %XVLQ
ZHUH KRVWHG DQG LQLWLDWHG WKHLU DFWLYLW\ WR WKH
ZLWK RWWHYDWH FREPQDQDHWLFXODU WKHUH XAHIQHH VRMWU H D
,QFXEDWRUNMQ DWWHPSW WR SURPRWH DQG IXUWKHU GH)
VHUYLFHV

7RIHWKHU ZLWK WKH FUHDWLRQ RI WKH %XVLQHVV ,QFXED)
DOVR LQWWDR CXAN® ,QF X E DFURGM. WSFWLRQ 6\WWHP 7KRXJ
LQVWLWXWLRQ PHDVXULQJ SURJUHVV RI EXVR@NWMVL EXQW KE
IXUWKHU WR WKH UHJLVWU\ Rl LQQRYDWLYH WHFKQRORJL
PDWFKLQJ VHUYLFH DPRQJ UHQYHRURXY HgWWRUWXWHYV DQG

~

A
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7KH 7THFKQRORJ\ 3DUN ZDV FUHDWHG LQ UHVSRQVH WR WK}
WKH 5HSXEOLF RI &\SUXV ZKLFK ZDVIWBUSIWEFHQW WXDHD
HVWDEOLVHKRNQILPHG WR PRQNVMNMEERVDH BW RPKRHRL RFQ J K
7HFKQROR®G ,QQRYDWLRQWK BKIHUXWBISR UWFRIQRORJ\ 6HUYL
WKH OLQLVWU\ Rl &RPPHUFH ,QGXVWU\ DQG 7RXULVP

$GGLWLRQDO LQLWLDWLYHV LPSOHPHQWHG DW QDWLRQ
RUJDQL]DWLRQRRIL¥FXYREQBIQMLRQV DLPLQJ WR SURYLGH LC
\RXQJ HQWUHSRUIHBBXBXUDJH WKH DGDSWDW LYRQ RO MW J\
UHODWHG WHFKQROROIORZLQJ WDEOH SUHVHQWYV D OLVW
LQLWLDWLYHV LQLWLDWHG E\ WKH OLQ@IQGNGRXULERP P KUK
(QYLURQPHQW 6HUYLFH RI WKH OLQLVWU\ RI $JULFXOWXUH

7TDEOH /LVW RI HFR LQQRYDWLRQ ,QLWLDWLYHV LQ &
PHDYV XL
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$SNWL 1*2
$NWL 3URMHFW DQG 5HVEREGBRIRWQRIRHQY QFHMWDO RUJDQL
1*2 ORFDWHG DW 1LFRY VDK DHFRV PYRWHIRPDLQV

(QYLURQPHQWDO UHVHDUFK DQG TXDOLW\ RI OLIH LVVXHV

93DUWLFLSDWKHEW LDMMVG SUR SRV D GW RIQU DRRAHWDMHE E\ WKH
(XURSHDQ 8QLRQ 1WMH BQYWHGHWF

9&RRSHUDWHYV ZLRKJIDRQULHINQAR QMW ZRUNV UHODWHG WR (¢

92UJDQILIAE SDUWLFLSDWHV LQ VFLHQWLILF PHHWLQJV D

&RRUGLQDWLRQ DQG FRQVXOWLQJ LQ UHVHDUFK DFW

*RYHUQPHQWBDWIRQQIDQG /RFDO $XWKRULWLHYV

93URYLGHV FRQVXOWLQJ DQG LQIRUPDWLRQ WR 1*2V GHI
VSRUWY DQG HQYLURQPHQW DV ZAHPRQFW WR QR FIXU R
DQG RWKHU DORBIUDPRWUWLFLSDWLQJ LQ WKHLU LPSOHF

93URMRIFRRUGLQDWHY DQG SDUWLFLSDWHYV LQ SURJUDPH
VFLHQWLVWYV LQ RUGHU WR KHOS WKHP VWDUW D FDUI
VWXGLHV

96XSSRUWV ORFDO 1*2V DQG LQGLYLGXDO SDUWQHUYV
(XURSHDQ 8QLRQ

,QIRUPDWDRRQ WUDLQLQJ RI FLWL]JHQV IRU WKH SURPR

GHYHORSPHQW

92ZQV D OLMBHFUDBRH®YLURQPHQWDO LVVXHV TXDOLW\
]JRQH PDQDJHPHQW

9'LVVHPLQDWHY LQIRUPDWLRQ RQ HQYLURDRPBIQWED L)\
RUJDQLAHGIMM. @ QG ZRUNVKRSV E\ SXEOLFDWLRQV LQ W
DQG E\ EURDGFDVWLQJV LQ WKH HOHFWURQLF PHGLD

93DUWLFLSDWHY LQ HQYLURQPHQWDO WUDLQLQJ DQG DZ
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7KLV VHFWLRQ DSSOLHV IRU WKH IROORZLQJ SHULRGV
LRG

(8 SURJUDPPLQJ SHUERG
7KH |HDUYV DQG RI WKH H[LVWLQJ (8 SURJUDPPLQJ SH

( XLIRSHDQ 3 WRJWP P HV DQG 3 LRNHFW

XQGHUWDNHQ
30HDVH GHVFULEHSVEWFLAWK IXQEBOGHPWHQWHG DW (8 OHYHO| WKDW G
HFR LQOQRYDWLRQ@ LVVXHYV ,I DYDLODEOH LWHGMLAE D WFAHH VW KEAIX G J H M/Q (
SDUWLFLSDQWV ORFDWLRQ@ RI LPSOHPHQWDWLRQ@ FRQWHOQW| REMHFMW

'LWKLQ WKLV VHFWHQ®RY WKH SAUBLQR YFWLYH SURJUDPV DQG
IXQGHG E\ (XURSHDQ 6WUXFWXUDO )XQGV DQG WKH )XQG\
&RKHVLRQ 3ROLF\

$V PHQWLRQHG SUHYLRXVO\ WKH 5HVHDUFK 3URPRWLRQ )]
GHYHORSPHQW ER®GLOWAVSUMVIRQVLEOH IRU IWEBQFRLQD JH
RI 5HVHDUFK 3URMHFWV WKURXJK WKH 'HYHORSPHQW DQ
3URJUDPPHV DV ZHOO DV WKH PDQDJHPHQW RI (XURSHDC
3URMHFWYV

7TKXV*FRYHUQPHQW Rl WKE\SH¥SQIRYRG D VXEVWDQWLDO LQ
IXQGV DOORFDWHG YLD WKH )UDRHZRUBHMIKRIURPRWLRQ
JRXQGDWLRIRUS5®)KH \HDU PLO%.. PLODV ZHORUDWKH QHZ
JUDPHZRUN 3URJUDPPH.. PLO% PLO,W LV IRUHVHHQ Wi
BWUXFWXUDO )XQGV ZLOO ILQDQFH WKH ODUJHVW SDUW RI
5HVHDUFK 7HFKQRORJLFDO 'HYHORSPHQWQDIQXG L GRIRWYR®WL |
WKH DPRXQW RI SURMHFWY LPSOHPHQWHG W.KRXH W\DKED S U
EHORZ

7TDEOH 3URSRVDOV VXEPLWWHG DW WKH UHVHDUFK SURJUI
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d}sS o u}pvs }( &livwegVvP ~
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([SHQGLWXRJMH (8 VWUXFWXUDO IXQGY DPRXQWV XS WR
SDUWLMXFFRW GLQJ WR WKH UHFHQWS8DERFPAYNVH RO W V' DRY X
+ XEQHW
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$PRQJ WKH (XURSHDQ SURJUDPV LPSOHPHQWHG E\ WKH 5H)\
LV DOVR WKH (XUHND 3URJUDP DQG WKH (XQMNR/QOWIHGY L QLW LT
7KH (XUHND 9f(XURVWDUV:- SURJUDPPH SURYLGHV IXQGL
LQQRYDWLRQ SURMHFWYV

7KH SURJUDPPH LV DLPHG DW 60(V WKDW LQYHVW DW OHDV
UHVHDIUFKMHFWY FDQ DGGUHVV D ®L QRHPKEIROIRW KFHZB QDYU KR
EXW PXVW KDYH D FLYLOLDQ SXUSRVH DQG EH DLPHG DV
SURGXFW SURFHVV RU VHUYLFH

(XURVWDUV SURMHFWYV PXVW EH FROODERUPWDRWH R DY YIRIGRY
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2FHDQRJUDSK\ & HQWUH

7KH IROORZLQJ WDEOH VKR ZMDRWIHV IO W. QRW LRAVLY HV
LPSOHPHQWHG ZLWK WKH LQYROYHPHQW RI *$,$ ODERUDWR
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7KH VHUYHFWRQ SDUWLFXODU WKRXWWY FRPRH UE QD ALO®
VHUYLFHVY DQG PDULWLPH QDMW. FRWQLVRG HRHPSG MDYLWKH EDFN
&\SULRW HFRQRP\ DQG HPSOR\V RI WKH ZRUNLQJ SRSXC
VHFWRUV DUH IRRG EHYHUDJH WH[WLOHV FKHPLFDOV PH
2WKHU H[SDQGLQJ LQGXVWULDO VHFWRUV LQFOXGH SULQ
SODVWLFV FKHPLFDO SURGX$WM AX®PW RDAKEQBUVA DQ LPSR
ZLWK SURGXFWV VXFK DV SRWDWRHV FLWUXV IUXLWV YHJ

RI WKWDMRGRPHVWLF H[SRUWV 7KH (8 FRXQWULHV DUH
RI &\SUXV

7KH VHFWRUV RI UHDO HVWDWH PDQDJHPHQW KLULQJ
ZKROHVDOH DQG UHWDLO WUDGH WUDQVSRUW DQG FRI
UHVWDXUDQWYV GCRPQARB\WRI WKH HFRXQWU\ 7KH SURGXFWLY
DFFRUGLQJ WR (85267%7 ZDV Rl WKH PKHD QVIRW B ®
IL[IHG LQYHVWPHQWYVY RI &\SUXV ZHUH DW RI WKH *13 Ul

$FFRUGLQJ WR WKH (XURBRDBERMQRY RWLRQ &\SUXV WRJH
(VWRQLD 6ORYHQLD &]HFK 5HSXEOLF 6SDLQ 3RUWXJDC
ORGHUDWH LQQRYDWRUV ZLWK LQQRYDWLRQ SHUIRUPDQFH

" Z885% WIIAAAXIEVPAISIXREPIV SAYEIIAZ}AZ}E Pllveze & ZX (UME Pl}vz] /
" C% Ene "HeBS[E SOPC 1116
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7KH WUHQG LQ &\SUXV LQQRYDWLRQ SHUI®PURDIQRRH W.R/L Y H
JURXS IROORZHG E\ BRUWXJDO ZKLOH 6SDLQ DQG ,WDO\ C
SRVLWLRQ ORUH VSHFLILFDOO\ WKH LQQRYDWLRQ JURZWK
,Q SDUWLFXODU &\SUXV KDV WKH RYHUDOO IDVWHVW UD
HQQWSUHQHXUVKLS RI DQ\ FRXQWU\ RI WKH JURXS RI OR
SHUIRUPLQJ DERYH DYHUDJH

JRU &\SUXV WKH KLIJKHVW SHUIRUPDQFH LV UHFRUGHG LQ
WR ,QIUDVWUXFWXUH DQG $EVRUSWLYH &DSDFLW® IROO
5HVRXUFHV SLOODU ZKLOH LQ )LUP DFWLYLWLHY DQG RXWS

&\SUXV LV D JURZWK OHDGHU DPRQJ WKH JURXS Rl ORGHU
DQ LQQRYDWLRQ SHUIRUPDQFH MXWWHEBQ®ZDWKMS & UMDY
LPSURYHPHQW 5HODWLYH VWUHQJWKY FRPSDUHG WR WKH
DUH LQ )LQDQFH DQG VXSSRUW /LQNDJHV HQWUHSUHQ
UHODWLYH ZHDNQHVVHV DUH LQ +XPDQ UHVRXUFHV DQG 7K

ORUHRYHWDWKHRI HQWHUSULVHVY ZKRVH LQQRYDWLRQV KDY
PDWHULDOV DQG HQHUJ\ SHU XQLW RXWSXW @&\BUXR/ ZRQF

ZKHQ LQ LW ZDV RQO\ 7KLV PHDVXUH LQGLFDW
LQ HQHUJ\ HIULDRIRNMNDAWLRQV HYHQ WKRXJK LV QRW HQRXJK
QDWLRQDO JRDO

M UE}I% v /VVIA S]}v A JE } E 1110 ~%PiieX
°dZ u epu@®E pevde }v 8Z Juupv]SC Jvv}A 3]}v MEA C v }JA Ee S0 <3 00
UlE u%o}hzZK”rd d Z '/KE > KhEd”"e
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SUHIP QDU LQAADMRQV R VHARYY FDQALCDW DUHDV IRU HR LQCQRYDURQ
ZIMIQWH IWDPHZRIN R O(' 266, & SLIRNHFW

$ OLVW RI SURGXFWLYH VHFWRU FDQGLGDWHYV
JRU WKH FDQGLOVMRWKN VGEHVFULSWLRQ RI WKH SURGXFWLYH FKDLQ@ S
RUJDQLVDWLRQ DQG FXOWXUDO HOHPHQWV
JRU WKH FDQGLGDWH VHFWRUV LQLWLDO RXWDQRQQRYRWWR®@ DVQPERWD RS
WISH RI LOWURGXFWLRQ@ SKDVHV VWHSV DUHDV SURSRVHG
SUHOLPLQDUI| LRV RDW QWHUQDO WKUHDWYVY DVVRFLDWHG ZLWK WKH L
HFROQQRYDWLRQ SURSRVHG LQ WKH SUHYLRXV SRLOQW ZLWKLQ WKH FR

$FFRUGLQJ WR (85267%$7 DQG GHVSLWH WKH UHODWLYHO\
UHVHDUFK LQ WK AM@RAANMX BH RH R \SURGEX FW LJRIR RV W& EHG

YDOXH GHULYL@IJUURROWKHKIDY EHFMPRGHFOLQLQJ WKURXJK
\HDUV ZKLOH FRQVWUXFWLRQ DQG EXVLQHVV DFWLYLWLHV
YDOXH SURGXFHG

7DEOH *URVMWOXH $GGHG SHU 6HFWRU

PE] poSpu&E U Zpuvs]vP

}veSCEU S]}v

pHe]v oo  S]A]8] ¢ v
dE U 8E ve%)ES
K§Z & « EA] -
dKd >

6RXUFH (85267%$7
KWWS HSS HXURVWDW HF HXURSD HX SRUWDO SDJH SRUWDO HXURLQGLFDWRUYV GDWD PDLQBWDEOH\

7KLV LV LQ DFFRUGDQFH ZLWK WKH SDUWLFLSDWLRQ LQ HP
SRSXODWLRQ LV ZRUNLQJ LQ WKH VHUYLFHV VHFWRU DQG
DJULFXOWXUH DQG VHFRQGDU\ VHFWRU DFWLYLWLHYV

7TDEOH (PSOR\PHQW E\ VHFWRU

T6UbB19

6RXUFH 1DWLRQDO 6WDWLVWLFV RI &\SUXV

,Q SDUWLFXODU WKH PRVW LPSRUWDQW EHFMWRUE\ RPIRWHK F
WKDQ WR WKH QDWLRQDO *'3 DUH

=1}
=1}
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Xx5HDO (VWDWH 5HQWLQJ EXVLQHVV
x7TUDQVSRUW DQG FRPPXQLFDWLRQ
xODQXIDFWXULQJ DQG

X +RWHOV DQG 5HVWDXUDQWYV

7KH IROORZLQJ WDEOH SURYLGHV IXUWKHU GHWDLOV RQ
LPSRUWDQW VHFWRUYV

7TDEOH WKH PRVW LPSRUWDQW VHFWRUV RI &\SUXV (FF

RQ WR
PE] poSpuE U Zuvs]vP TUGI9
&J]*Z]vP Uit
D]v]vP v «<«u EEC]VF iUio9
D vu( SuCE]vP 6U0I9
}JveSCEQU S]}v ouUobiI9
,}8 o v (E S PE vSs-e 69
dE ve%}ESU «S}E P v fTUAT9
&lv v ] o]vs EBu ] §]}v ouii9
Z o ¢SS UEVS|]vP v - i69
Wu o] ulj]v]eSE& S]}v v (v V }Ju% pouimdCc
*}]Jo- pE]SC
dis o fi9

7KH VHFWRU WKDW PRYW UWNRXWHKH MDKAHLRQDO *URVYV 'RPHVYV
5HDO (VWDWH DQG 5HQWLQJ EXVLQHVVHV DQG IROOR:
FRPPXQLFDWLRQ VHFWRU LQGLFDWLQJ WKHLU KL,
VLIQLILFDQW UROH LQ WKH ORFIMFWFRQRRARJHNKHU WZH
ODQXIDFWXULQJ LQGXVWU\ DQG WKH +RWHOV DQG UHVWD X
WKH KLIKHVW SRWHQWLDO IRIWQWRMDSVWIRREAXFWLRQ RI HFR

7DNLQJ LQWR DFFRXQW WKHLU FRQWULEXWLRQ WR WKH 1D
FDQHIHU WKDW WKHVH IRXU VHFWRUV VKRXOG DOVR EH R
QDWLRQDO VWUDWHJI\ IRU WK QRYPRR\WRERQWR DXOQER
GHYHORSPHQW ILUPV ODQG WUDQVSRUWDWLRQ FRPSDQLH
KRWHO DQG UHQWDYXUDQW RRZRG DQG GULQNV PDQXIDFWXL
HFRQQRYDWLYH SUDFWLEBYHDWGE YHNS CRA®V VXSSRUW PHDV
GHYHORSPHQV) ®RRHFWLRQ DQG WKH PDLQWHQDQFH RI WKH
ORFDO HFRQRP\

)XUWKHU DQDO\VLRUR QZ WKK KWIRWHPRVLRQ SRWHQWLDO LV
VHFWLRQ
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3WREGPV DQG EDULHY R SIROPWYH VHRRU FDQAGDMY |RU G-DAQ) ZIWK
HR LQQRYDWRQ LWXHY RQ QDAWRQDODQG UHI LRQDOGHYHO

30HDVH HODERUDWH IXUWKHU RQ VSHFLILFV SIDREFGHRQ DUXK BEBHUURHK
ZKLFK FDQ EH DWWUHERWR@RWV® WLRQ LVVXHV <RX PD| UHIHU WR VH
SURYLGLQJ D PRUH WKRURXJK DQQDOIVLV DQG MXVWLILFDWLRQ RI
EDUULHUYV

'"HVSLWHUWDIGKQPEUHDVH LQ WKH 5 ' HJSNQKCOAOW X WH O &\H ORC
IRUZDUG EHIRUH UHDFKLQJ D VDWLVIDFWRU\L®RIRYW W IKRIQ +
LQ SDUWLFXODU PD\ WUDQVIRUP WKH ORFDO HFRQRP\ LQW
WKH JOREDO PDUNHW

7KH H[LVWLQJ VLWXDWLRQ DKM ORMW LPGRHNEERWNKEW W

GHYHORSPHQWQRRWFWRLRQ LQ F®OBVUXVILBIGH LQWR FDWHJ

EDUULHUV ZKLFK DUH UHODWHG WR WKH
x2UJDQL]DWLRQ RI WKH QDWLRQDO 5 ' DQG HFR LQQRYD\
Xx1HJOLJHQW PDQDJHPHQW RIGUHI\FHRD WK R MY WQR'Y D@ SD L
x/DFN RI LQIUDVWUXFWXUH SURQLWLRQWNXISSRUW WR HFR
x/IDFN RI DGHTXDWH FKDQQHOV IRU 60(V WR H[SORLW ILQ
Xx/LPLWHG GLIIXVLRQ RI LQIRUPDWLRQ WRZDUGV 60(V DV
x ODUFR DQG P IRPRULFF HEPRQ@LHUV

7KH IROORZLQJ WDEOH SURYLGHYV VRPH PRUH LQVLIKWYV R(
VXPPDUL]ILQJ WKH SUREOHPV LGHQWLILHG WKURXJK WKH ([l

Rl HFF
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RI HFF
} ]« AlS8Z 8Z peDMEX 3§
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xdZ oJuld % ES] 1% 3]}V I(AD « JVE + E Z %G
VA]J]E}vu v3 0 E « (E0OZE]VA®] E3d] C $8EE] psd
uljvoC s} sZ o | }( *elJoo % Ee}vv 0 v 0°} Sz
YEP V]I 8]}V 0 % ]35C }( $Z C%E]}S AD »

xdZ A EC o}A vpu E }( E+ E Z E+U ~}voC 10081
<u]JA o v3 8} i108 (pooS]u u%o}Cvpl @& WZ A
&+« & Z E*]Jv U%o0}Cu vsS ~]v iiio E « €& Z E:-
C%EUs E % E « vS }voC 1X069 }( SZ S8}5S 0 U%o
Ju%}E&s vs§ EE&] &

xdZ o]u]s ee }( A}u v 8} Z]PZ E B S]}v v
A15Z }voC i1 AU V % WEE]+]%ESIVP EJA]3]

xdZ o | }(IviAo P]v@}&E SJJv uv P u v$

x> | }(u Z v]eue 3} A op 8 ]JVA]vSHAVS}IAlV }
uo]v oo o

xdz ul] @ « & Z A EC }(5 v JVA}JoA « E + §7
IE S pe Jv SZ CS)E u=ChIEG U

x> | }( *CeSuAZ] ZuC E }E& }v }vSlvp o e
V % E} o us A]3Z E P E » 3} VA]JE}vu v3 o § .
(E] vVOC %E} ¢ ¢ ]Jv CHRE]}S He]Vv oo ¢

x> I}J(E }JE + VvV %EJu EC E +« & zZ § Az] z
o }E 3]}v }( & orvwBA33]IV}*Spu ]+ v uCo :'
§7 A 0}%u VEWW}IAIS]A posSpE

xdZ oJuld % ES] ]% 3]}v v JvE E 35 }( C%E]}
VA]JE}vu v8§ o D v P uvs *"CeBuill® v%&%@o] 3S]}ve
}( VA]E}vu VESQ u@3](] 3]}V *Ce3rusC~)EPX 'E
}SZ &ro } o

xdZ Jv «<«<p C }(Z7 Jv(E& SEM SHE U §Z o S vS§
He]v ¢ Jv u S}E*U SZ eeu 0O Vuu €& }( E » €E .
0Juld JVA}OA U VS }( % EJA & T EMWE]s * |v C
Zlv E]VP % E}PE ++ Jv §Z A 0}%u v3 }( Jvv}A

HVVIA §]}v Jv % ES] po E

xZ o $8]A oC o]Jul]8 @& vP v o0}A «p o0]8C }( VAl
v E+ & Z]v VA]JE}vu v38 0 8§ Zv}o}P] -

x> | }( *Ce3 u 8] Vv *%]V]WwW]B}IE (}JE 3Z % E} u
}( AVVIA 3]A VS E%E]e c vV 3Z  1%3]}v }( P
§ Zv}o}P] ¢ }E& SZ Jee u]v S]}v }( JV(}EuU S]}v (]

A 0}%u v }( PE Vv He]v se o

=1}
(@)}

$XWKRU /$51%$.% ',675,&7 '(9(/230(17 $*(1&<




5HI 1R *O(' 0('266,& ([LVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

Rl HFF
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2SSRUXQWAV R SIRGAWH VHARU FDQACDWV IRU GHDAQ)  ZLWK
HR LQQRYDWRQ LWXHY RQ QDAWRQDODQG UHI LRQDOGHYHO

S3OHDVH HODERUDWH IXUWKHU RQ VSHFLILF RSSRUWXQLWLH LQ UHJI
HQKDQFH WKH LPSOHPHQWDWLRQ RI VXSSRUWLYH PHDVXUH IRU H.
UHIHU WR VHFWLROQ SURYLGLQJ D PRUH WMRWWRXULKFOVDIDROQ VRV
HLVWLQJ RSSRUWXQLWLHYV

'"HVSLWH WKH VWUXFWXUDO GLVDGYQQWRYDWY RRE\ SAKRVI&PS U |
LV FKDUDFWHUL]JHG E\ VXFFHVVIXO HFRQRPR® RFLEFRWUKP DQF
DQG RQH RI WKH ORZHVW XQHPSIQRVWHRSHDPWHBVYRQ (8 Z
7KBBHRVWUDWH JLFEl S\RKH W.IQROD Q G WRFURP RN WRHY RI WK
(XURSHPWHLIQ DIIDLUV DV ZHOO DV WKH (XURSHRQ DWIDGH
WH PDLQ FKDOOHQJHV RI WKH &\SU L R\® H)WE W R DWK R QR\OWD R 2
JRDOV
X8QORFNLQJ WKH EXVLQHVYV SRWHQWLDO
Xx,QYHVWLQJ LQ NQRZOHGJH DQG LQQRYDWLRQ
x$GDSWLQJ WR FOLPDWH FKDQJH DQG LGHQWLI\ DSSUR
HIILFLHQF\
Xx,QYHVWLQJ LQ SHRSOH DQG PRGHUQL]LQJ ODERXU PDUN

7KH IDFWRBY WKD@WLWDWH WKH GH YIHORSYPIHQMR @ IL GIRRS U XV

x 7KH IOH[LELOLW\ LQ SROLF\ FRRDGOQDLWH RRQ WKH WRXY WH)
UHODWILLYH®\H JRYHUQDQFH VWUXFWXUHV

x 7TKH KLJK TXDOLW\ Rl VWDIl HPSOR\HG LQHWEOLF DQG JR\

x 7TKH LQWHUQDWLRQDO RULHDWMBIWVRMQ B WWKKHH FHSQRFOROFY D J H
WUDQVQDWLRQDO OHDUQLQJ SUDFWLFHV

x 7TKH VXSBIRWWH SROLRMR /KHUS/UR WRIWKRA QR JI\ DQG LQQRY

7KH LQFUHDVHG ILQDQFLQJ IRU LQQRYDWLRQ DFWLYLW\

Xx 7TKH GHYHOQRSRI QHZ JRFHEKQDQIPHPWKBIQEPRWLRQ RI SRO|
OHDUQKQ@RXJIJK WKH &6)

x 7TKH FRPPLWPHQW WR WKH /LNVERIQUDEIDIVQ® QVRH WKH LQ
JRYHUQDVWMHMRUHVHHQ DQG

x 7TKH PRGHUQL]DWLRQ RI WEH HXEORS® VHFWRU

x

,Q SD DVIDIW RN UHQJW KA U LISRKMRG X FW LY B QGVWHKIHP RSSRUWXQL
DULVLQWKIRP[LVWWEDWLR® $ WHNYHYDQW WR WKH IROORZL
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1R 0( 0('266,&

0 DWW VHFVRW DQG WSH Rl HFR LQQRYDWURQ

2 YH.DAORENHRAVH

7KH RYHUDBPWREM LV WR LGHQWLI| WKH SURGXFWLYH VHF
DFWLYLWI| RI LGHQWLILFDWLRQ@ RI SRWHOWLDQQORBBRURQ
FRPSOHPHQWDU| DQG ORJLFDO PDQQHU EHWZHHQ WKH 3UR
LOWHQGHG WR IRFXWHR@HFBWONAEHU RI WISHWERWYWFWLRQ WKD
DEOH WR FUHDWH DQ LPSDFW RQ WKH WHUULWRUI|I RI HDFK S
WKRVH SRWHQWLDOOI|I GLVSRVHG WR LQQRYDWLRQ 7KH IDF
VSHFLILF VHFWRUV 0O0Q@& RYWIHWEHRI FKQRORJLHY DOORZV WKH
PRUH IRFXVHG UHVHDUFK DQG EHWWHU DZDUHQHVV RI WKH
DQG VXEVHTXHQWO| WKH DFKLHYHPHQW RI JUHDWHU UHVX
WDUJHW VWDNHKROGHUYV

$Q HFIRQQRYDWLYH DSSURGFEURKRGH UHODWLYH EHQHILFLD
VLIQLILFDOQW HQYLURQPHOWDO LPSDFW WKURXJKRXW WKH
VHFWRU LQGXVWULDO FRPPHUFLDO RU VHUYLFH WHK®HF WH C
VHEWRUV LQ RUGHU WR FUHDOWEDWKHRIUMBMW (SWRGXFWLYH VI
ZRXOG EH XVHIXO WKHUHIRUH WR LQYHVWLJDWH EHRMHFIRU B
ZKLFK FRQVWLWXWH D PRUH RU OHVV FRPSOHWH SURGXFWL
DOQDOIVLV RI %3 DURXQG WKRVH

7KH DGGHG YDWXHAKRDQ LQYHVWLJIJDWLRQ@ OLHV LQ WKH IDFW
FRRSHUDWLRQ EHWZHHQ WKH SDUWQHUV LGHQWLIILQJ VHFW
RI ZHLIJKW RQ WKH ORFDO HFRQRPI| DV ZHOO DV SRWRQQWYKDLU
LQ GLIITHUHOQW UHJERAYLORKBYV RI WKH YDULRXV SDUWOQHUYV
FRPSOHPHQWDU| PDQQHU ZKLFK HQDEOHV D SDUWQHU KDY
WKH UHVSHFWLYH WHUULWRULHYVY RI LOWHUDFWLQJ ZLWK SD
YLUWXH RI JUHDWHU GHYHORSHHLQWF RAHWWRW LQ WKHLU DU
YLHZ WR D FRPSOHWH SURGXFWLYH VIVWHP

7KH LQWHUDFWLRQ VKRXOG DOVR EH WUDQVYHUVDO EHWZ
VHFWRUV RUQHOFRRY D WL YH WHFKQRORJLHV LOQGXVWULDO VHFW
WKRVH WKBWGLVSRVHG EHFDXVH RI|I DRRZXLRIWHG RWDHREW L D O O
GHYHORSPHQW RI FHUWDLQ WHFKQRORJLHMW QR DWMKLIHY BHUW B /K
EH LPSOHPHOWHG RQ WKH UHFHSWLYH SURGXFWLYH VHFWRU
2SHUDWLRQ@EDO SURKWDDO LY SURSRVHG WR IROORZ WKH IROC

7KH WRWDO 5 ' H[SHQGLWXUH LQ &\SUXV
VLIJQLILFDQW LQFUHDVH RI

PL® ZDV VSHQW IRU ODERXU FRVWV DQG RQO¥® '
H[SHQGLWXUH $FFRUGLQJO\
UHVHDUFK LQ KLJKHU HGXFD®GRRQ O\
EXVLQHVV DFWLYLW\ DQG
H[SHQGLWXUH DPRXQWHG IRU RQO\

PLO PLO %
PLO

7KH 5" H[SHQGLWXUH E\
&RPPXQLFDWLRQV 7HFKQRORJ\

UHDFKLQJ XS WMRORUMHMIROYHU LPSRUWDQW ZDV DOVR

([LVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

WVRUV ROQ
QLWL HV
WHFW SD
W DUH P
DUWQHU
W WKDW
GHYHOR &
UHDO SR
oWV LQ

O HIIHFW
SURGXF W
ORXE RQ
VWHP SR
DHY W\QVH U v
YH VIVW

WKDW f
RUV WKD
Y LRHPY H O F
VR DV
L QJ OHV\V
JWQHUV
HD DOZI

HHQ XVF
RUV VKR.
FDSDEC
ORIORE RH
RI WKH
RZLQJ V

IRU2: QRWEBRX@WH
VR DHFHHW K RRWWUR| WKLV H[SF

PLOY% Z

PRVW RI WKLV RYHGDMRO H[SF
ZDV UH(
WR JRYHUQPHQWDO VHFWRU

EXVLQHVV WHMNV RQI RQROLW DRI &
DQG WKH UHODWHG WR
FRQVWLWXWHG WKH OHDGHU LQ UHVHDUFK DFWLYLW\

ZL
WKH FR

DQGBVSHFLDOO\ WKH FKHPLFDO HQJLQHHULQJ DQG WKH FK

WRWDO 5 "' HISHQG®WXUH PLO

7KH IROORZLQJ JUDSK VKRZV WKH 5 ' H[SHQGLWXU
KLQW RQ WKH LQQRYDWLRQ FDSDFLW\ RI WKH &\SUL

o i
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6RXUFH &\SUXV 6WDWLVWLFV $JHQF\ |

Q 5 ' H{ISHQGLWXUH LQ QDVRXSMEVYOMHFKX®S WR  PLO
ZKLOH B[SHQG LL\PXHW®JILQHHULQJ DQG WHFKQRORIQ®RRXQW |
DIJULFXOWXUDO VFLHQFHMXISVWZHR UV R LORMMUR KDW WKURXJ}

\HDUV WKH WRWDO 5' LQ HQJLQHHULQJ DG WHFKQRORJ
UHOHYDQW LQFUHDVH RI

6RXUFH &\SUXV 6WDWLVWLFV $JHQF\ |

7KH PDLQ IXQGLQJ VRXUFH IRU 5" LV WKH BM®HFW JR

ZKLOH YPEOPH IURP WKH EXGJHW RI 8QLYHUVLWLHY DQG

DEURDG LQFOXGLQJ IURP WKH 6WUXFWXUDO IXQGV RI W
00
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5HI 1R "0 (" 0('266,8& ([LVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

WXRMLDODQG ( FRQRP LF WADMRQ RN ViKH SURGXRWYH VHRARWYY

7DEOH VKRXOG EH XVHGSEUWRBIEK LQ RUGHU WR UHSRUW D Q
PDFURHFRQRPLF LQGLFDWRUV TXDOWLWDWLYH [|IRU HDFK VIHFWRU D
HDFK VXHFWRU I|IRU OLVW RI VHFWRUV VHH WKH PHWKRGRORJ|I FKDSW
(DFK SDUWQHU GHSHQGLQJ RQ WKRIQU Y506 LGIHWHIUWKQ W ILZKHWKHU .
bDeobolvLVv LV UHTXLUHG DW WKH VHFWLRQ OHYHO H J OHFKDOQLF
ODQXIDFWXULQJ LQGXVWUI HWF 7KH LQGLFDWRUV PD|I EH XSGDYV
GHHPHG DSSURSULDWH

|

7TDEOH UHIHUV WR WKH QXMW BEHU RFRQRMAHHFSVYVHFWRU LQ &\
FODVVLILFDWLRQ DFFRUGLQJ WR WKH QXPEHU RI HPSOR\HH
7KH PRVW UHFHQW \HDU Rl WKH GDWD DYDLODEOH LV D
RI HDFK VHFWRU UHIHUV WR WKH FRQVWDQW SULFHV RI

$MLWV VKRZQ LQVWIDYPRNW LPSRUWDQW VHFWRUV RI WKH &\S
UHJDUGY SWRBXHWLRQ RI **'3 DUH ZLWK VHTXHQFH RI LPSRU

5HDO HVWDWH UHQWLQJ DQG EXNAQHVYV DFWLYLWLHYV
'KROHVDOH UHWDLO FHUWDLQ UHSDLU PLO
3XEOLF DGPLQLVWUDWLRQ DQG GHIHQFEH FRPS VRF 6HF
ODQXIDFWXULQJ¥: PLO

&RQVWUXFWLRQ PLO

2Q WKH RWKHUIKYHRIG WH WK MKIKHVW QXHPEWUHWRIW DUH

2WKHU VRFLDO DQG S HUWWRKQ DHQ WHHUWNSLIBLRGHFRIOQIH FW L R Q
WUHDWPHQW RI ZDVWH UHFUMDMWD R Q DFOVE FHW LWH WY.HAH DE R
PRVW RI DOO PHPEHUVKLS WRHWDRJLRXV RUJDQL]DWLRQV

‘KROHVDOB BHUWWDLQWMHSDIHQWHUSULVHV

&RQVW UXFMNLIR Q

+RWHOV DQG URYWRXUDQWYV

ODQXIDFW X UWG®J
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6RXUFH 6WDWLVWLFDO 6HUYLFH RI WKH 5HSXEOLF RI &\SUXV

SXEOLF DGPLQLVWUDWLRQ T7WDWWDRDFN@GRUWRWHBRNPEXQGFUHVWL
ODQXIDFWXULQJ FRPSDQLHY DUH WKH RQHYV ZLWK WKH KLJK

$FFRUGLQJOYHWHKWRUYV ZLWK WKH KLIKHVWDQMKPEHU RI HPSC

':KROHVDOH UHWDLO 158UWDLQ UHSDLU
+RWHOVVIMDX WBHIQWYV 1$&( +
&RQVWUXFWLRQ 1%&( ) DQG
ODQXIDFWXULQJ 1$&( '

2WKHU VRFLDO DQG SHBYRQD® VHUYLFHYV

‘7 3B —f-ce—c.fZ F"cot 0 =8F ' —,Zc.. " > —ed xVV-~

$V WKH IROORZLQJ JUPRBER IL WAKLH DWHHFW RG& VD UHLFIRJWGLHE D Q V
VKULQEBWEZHHQ WKH \HDUYLWK WKH VHFWRU RI OLQLQJ D¢
EHLQJ WKH RQH PRVW DIIHFWHG 2Q WKH FRQWUDU\ WKH \
LQFUHDVH LQ WKH QXPEHU Rl HQWHUSULVHY DUHHVKH *D\
)LQDQFLDO 5HPHGLDWLRQ 1$&( - DQG WKH 5HDO (VWDWH

00
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6RXUBWDWLVWLFDO 6HUYLFH RI WKH 5HSXEOLF RI &\SUXVl

o/
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0DWULP 6WUXFWXQGQFRQRALAVXDWLRQ RI WKH SURG X B\ WCH DMRVORED H [RU
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5HI 1R "0 (" 0('266,8& (ILVWLQJ 6LWXDWLRQ $QDO\VLV L

7KH ([ IVAQ) 6LXDMRQLOWLP VR HR LQQRYDURQ

Q &\SUXV

67(3 7DEOH

7DEOH RXWOLQHV WKH H[LVWLQJ VLWXDWLRQ IRU HDFK SDUWIQQHU LC
WDEOH LQFOXGHV VRPH LQGLFDWRUV UHODWLYH WR QUKRH DFXIURI®G Q W FF [
,QOQRYDWLRQ LQGLFDWHFUWHG |URP WHWRRVH OLVWHG RQ SDJH Rl WKH
OHDVXULQJLRQPRYDWLRQRAH/[ SURSRVHG EIRB3HDFK VHFWRU DQG ZK
DYDLODEOH IRU HDFK VHFWLRQQQRI BSHWLRIQKHFRKDW FDQ KDYH DQ LPSI
VHFWRU ZLOO EH LQGLFDWHG KV PBPRQGV RHHN HF WRYDLODEOH RQ HDFK
RUGHU WR GHWHUPLQH WKH DFWXQQ@RYPSOLRW RTIKMFRQIRUPDWLRQ UHJ
HILVWLQJ VLWXDWLRQ FRXOG EH UHFRYHUHG WKURXJK DQ DQDOIVLYV
TXDOLWDWLYH GDWD REWDLQHBVWKRRKWH QIO/WEHIUWK IRFXV JURXSS RUJI
VXFK DV SURYLQFHV LQGXVWULDO DVVRFLDWLRQV XQLYHUVLWLHV HWF
7KH IROORZLQJ FODVVLILFDWLRQ RIIHUV D I[UDPHZRUN IRU PDWULL/[
(19,5210(17%/ 7(&+12/2%,(6

SROOXWLRQ FRQWURO WHFKQRORJLHYV L QF OXWBUHFKDPROWRHLENWHU WUHD I
FOHDQLQJ WHFKQRORJLHV WKDW WUHDW SROOXWLRQ UHOHDVHG | LOWR |
FORIHU SURFHVV WHFKQRORJLHV QHZ PDQXIDFWXULQJ SURFHVVHV WKD
PRUH UHVRXUFH HIILFLHQW WKDQ UHOHYDQW DOWHUQDWLYHYV

ZDVWH PDQDJHPHQW HTXLSPHQW

HOYLURQPHQWDO PRQLWRULQJ DQG LQVWUXPHQWDWLROQ

JUHHQ HQHUJlI WHFKQRORJLHV

ZDVWH VXSSOl

ORLVH DQG YLEUDWLRQ FRQWURO

25*$1,=$7,21$/ ,1129$7,21 IRU WKH HQYLURQPHQW

SROOXWLRQ SUHYHQWLRQ VFKHPHYV

HOYLURQPHQWDO PDQDJHPHQW DQG DXGLWLQJ VIVWHPROQOQRRQMD®D VI
PDQDJHPHQW LQYROYLQJ PHDVXUHPHQW UHSRUWLQJ DQG UHVSRQVL
LVVXHV RI PDWHULDO XVH HQHUJ| ZDWHU DQG ZDVWH

FKDLQ PDQDJHPHQW FRRSHUDWLRQ EHWZHHQ FRPSDQLHV VR DV WR F(
DYRLG HQYLURQPHQWDO \&KH ¥ IDFXHRVEFKDLQ JURP FUDGOH WR JUDYH
352'8&7 $1' 6(59,&( ,1129%$7,21 RIIHULQJ HQYLURQPHQWDO EHQHILWYV
OHZ RU HOYLURQPHQWDOO!| LPSURYHG SURGXFWRXVURR®WQGLEROAGLQJIVH
JUHHQ ILQDQFLDO SURGXF WWHDAXH R D \F GIIERDWH PRUWJIDJHYV
HOYLURQPHQWDO VHUYLFHV VROLG DQG KDJDUGRXV ZDVWH PDQDJIHPH
PDQDJHPHQW HQYLURQPHQWDO FRQVXOWLQJ WHVWLQJ DQG HQJLOQI
DODOIWLFDO VHUYLFHYV

VHUYLFHV WKDW DUH OHVV SROOXWLRQ DQG UHVRXQ A ORINOHOVLYH FD
*5((1 6<67(0 ,1129$7,216

DOWHUQDWLYH VIVWHPV RI SURGXFWLRQ DQG FRQVXPSWLRQ WKDW DUF
WKDQ H[LVWLQJ VIVWHPV ELRORJLFDO DJULFEDWXL # @HLGI IDVUWW H E D EIC
H[DPSOHYV ulp
]

,Q WKLV VHFWLROQRZHRPDBLVOHP S WWID UHIHUULQJ WR HQYLURQF

WKH UHFRUGV RI
WKH ILHOG UHVHDUFK LPSOHPHQWHG ZLWKLQ WKH

J)LUVW WKH DQDO\VLWHKKN (FHQGIGN RQH R

Rl &\SUXV 6WDWLVWLFDO 6HUYLFH
$V WKH
WKH PDQXIDFWXULQJ LQGXVWU\ KDV JURZQ
*DV DQG HOHFWULFLW\ HQYLURQPHQWDO SURWHFWL
LQGLFDWLQJ D VKLIW WR FOHDQHU HQHUJ\ SURGXFWLR

$XWKRU /$51%$.$ ',675,&7 '(9(/230(17 $*(1&<

WKH 1DWLRQDO 6WDWLVWLFDO 6HUYLFH RI
IUDPHZRU

&\SULRW 60(V R
3URWHFWLRQ DQG VHFRQGO\ RQ WKH LQFRPH GHULYLQJ

ITURI

IROORZLQJ JUDSK VKRZV WKH UHOHYDQW R[BHQGLW
IDVW WKURXJK V

RQ HJ
Q V\V\
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AYHE W "ERTEHN] 0}( 82 Z %p 0] }( C%Ep-U 1116

AYHE W A8 §]°8] 0~ EA] }(8Z Z %op o] }( ChEn-U 7110

W LV ZRUWK\ WRWRRQGLFMDWWRMUULQJ WR WKH LQFRPH JH
(QYLURQPHQWDO SUR WHEQWMLRQN DIF VWIHYSLUWHLVHHVORN DWMKLEY HH IR H PW
HQYLURQPHQWDO WHFKQRORJLHV LQ WKH EXVLQHVV LQGX\
LQFRPH JHQHUDWHG E\ HQYLURQPHQWDO SURWHFWLRQ DFW
SURJUHVVLYHO\ LPSRUWDQWRL § K HIQW WRHPHRUE6E (SRF WLYLWLH
QHDU IXWXUH 2Q WKH RWKHU KDQG WKH LQF\HDN SURIVW® W
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GHFUHDVH RIIHEMH WKDW LV UKNOHFKBE& O\R RLANDKBAKGIR SR G F W |
SURFHWKHDW LWRIWHQWDFOH IRU WHKG®Y RGRBMOLR W RFKQRORJ
DQ\ FDVH WKH SHUIRUPDQFH RI WKH &\SULRW LQGXVWU\ ZLV
IURP HQYLURQPHQWDO DFWLYLWLHV L% VRW OMK N HRD QXXRIZF W
LQGXVWU\ ZKHQ WKH UHOHYDQW M{SHQGLWXUH LV XS WR Pl

AYHE W A8 18] 0~ EA] }(35Z Z %op o] }( ChEn-U 7110
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AYUE W A8 §]e8] o0 A EA] }(8Z Z %op o] }( C%Eu-U 7iid

JURP WKH DQDO\VLV RO LMWKHOBHDYDMLIOMHEOH HQYLURQPHWQDO
WKDW FXUUHQWO\ WKH VHFWRUR Y DWK RVMK ADSIDIKIHW\ HDRRG S H
GLUHFW SRWHQWDLO IRU IXWXUH GHYHORSPHQW FRXOG EH
HQYLURQPHQWDO QGSBURWHKPMHRQHMUQHG VLJQLILFLFDQW LQF
UHODWHG WR HQYLURQPHQWDO SURWHFWLRQV 7KLV UHIHUH
WKH RQH KDQG WKH 60(V QRUPDOO\ ZLVK WKH UHGXFW
HQYLURQPHQWDO SURWHRWKLHRWD VOL@GEH RED(WKHLVK WR HDUQ
LQGLUHFW LQFRPH LI WKH\ DSSO\ HQYLURQPHQWDO SUR!
SUDFWLFHV HWF

+HQFH WKH VHFWRUV ZLIWKQWR KB VWKLLR & HAD/S GEFIRYI\D B WK WLIQH
RWKHU QRQ PIQWDDOLFURIGDFFKWR/D\ EH WKH OHDGHU LQ WKH H
LQQRYDWLRQ LQ &\SUXV DQG SRWHQWDLO®D@\XIROWRBHGJIENR]
DQG EHYHDQGHWKH VHVR Y HEWDY FAMOO PY QXKBIFWXUXQJ
IXUQLWRQWHWKH REPWRU PDQDJMREYHU ZH ZLVK WR QRWH
GDWD PD\ QRW EH D VDILFLHQW VRXUFH WR GUDZ VDIH UHIHL

7KH 0('266,& ILHOGRQHWKBWRWKHU KDQG SURYLGHV VRPH KLC
ORFDO 60(V WRZODURBRYDWERQ 7K@DLUHWWKDRY ZHUH ILOOHG
EDFN WR WKH SBURMHFW WHDP SURYLGH WKH IROORZLQJ UHIH

6RXUFH 0('266,& ILHOG @HHS/W B REKU
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6RXUFH 0('266,& ILHOG UHVHDUFK 6HSWHPEHU

6RXUFH 0('266,& ILHOG UHVHDUFK 6HSWHPEHU
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6RXUFH 0('266,& ILHOG UHVHDUFK 6HSWHPEHU

6RXUFH 0('266,& ILHOG UHVHDUFK 6HSWHPEHU

(@}
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6RXUFH 0('266,& ILHOG UHVHDUFK 6HSWHPEHU

6RXUFH 0('266,& ILHOG UHVHDUFK 6HSWHPEHU
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ODWUL[ TKH ([LVWLQJ 6LWXDWLRQ LQ QHRPIWARIFR
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5HI 1R *0(' 0('266,& ([LVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SUXV

EDQALCDW VHRRYY | RUMKH LG GHYHORI (6% |LHIE URMHDURK
67(3 ODWULJ

EROVWUXFWV D PDWUL[ DFTXLWHQWWKVRXJRI 7DEOHV DQOG WKDW
LGHOWLILFDWLRQ RI WKH PRVW LPSRUWDOQW SURGXFWLYH VHFWRUV VL
HFRQRPLF LPSDFW DQG WKH SRWHQWLIDDQRAR®ODNAIR R (WDKK SFEWQHU FDOQ
WKH VHFWRU RQ ZKLFK WRKLREXWDHNKK® RI WKH (68 UHVHDUFK |ILHOG
LOYHVWLIDWLRQ RI %3 7KH PDWUL[ FRXOG EH VWUXFWXUHG DV| WKDW
DO HVWLPDWH RI WKH UHOHYDQFH RI WKH YDULRXV VHFWRUV DQIG VXE

ODWULE &DQGLGDWH VHFWRUVNUIR W WKHHOWK (6$ ILHOG UHVH
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( I IHFW Rl HFR LQQRYDWRQ

(VWLPDWH WKH HIIHFWV RI HFR LOQQRYDWLRQV LQ LGHOIWLILHG
HFR LQQRYDWLRQ@VY 'HVFULEH WKHVH HIIHFWV EDVHG RQ $UXQGHO L
UHFRPPHQGDWLRQV

$FFRUGLQJ WR WKH UHSRUW RW &UiXIIGHOMDER WHRELRQ P D\
EH Rl WKUHH W\SHV
9WKH HFRQRPLF HIIHFWV S5HIHUULQJ WR WKH HIIHFW R
MREV LI LW FUHDWHYV FRVW YV DWRHXVRI\UW RILWI RBY DR R F
LQ WKMVHFRQRORJ\ VHFWRU
9WKH FRPSHWLWLYHQHVV HIIHFW GHSHQGV RQ WKH
HGXFDWLR® FROFRMR UHJXODWLRQ HGXFDWLRQ

ORUHRYHU $UXQGHO DQG .HPS GHILQH WZR GLIITHRUHQW W
ZKR LV FRQFHUQHG 7KDW ILNFWNVWKBHR PEWER &RPSDQLHV |
PRVWO\ LQWHUHVAMVHGFWEY DOQFURBROLF\ PDNHUV DUH PRVW
ODFUWRIHFWY 7KH LQWHUDFWLRQV DPRQJ WKHWRUDOFRPSOI

9&RWWYLQJIL EFRDOWLRQV JHQHUDWH ZHDOWK WKDW ZLOO
VHUYLFHV WKDW FDQ KDYH QHJDWLYH HQYLURQPHQW
RUGHU RQ HQYLURQPHQWDO EXUGHQV

9FRU\WFUHDVLQ@IQRFRWLRQV DUH OLNHO\ WR FRQWULEXW
GHFRXSOLQJHEMN VG DQW W IR1 ORZHU HFRQRPLF JURZWK

9PDQ\ QRUPDO LQQRYDWLRQVLQQRYOBOWLROFWREWHERILQJ
HQYLURQPHQWDOO\ EHQLJQ WKDQ UHOHYDQW DO
HQYLURQPHQWDO JDLQV ZLOO EH LPSDLUHG E\ HFRQRP
LQQRYDWLRQV

9VR DVVHVV WKH LPSRDRWYDRMLREDRRQH VKRXOG ORRN DV
ZLWKLQ DQG DFURVV YDOXH FKDLQV IURP UHVRXU
PDQDJHPHQW

90LFERIKDYLRU LV DIIHFWWAWREWWDWDRHV DQG UHJXODWLR

7KHVH LQWHUDFWLRQVE®UMUSHRMHQ WKRH FDVH RI &\SUX\
IUDPHZRUN Rl 0('266,& SURMHFW ,Q SDUWLFXODU WKH LQ\
1IDWLRQDO 6WDWLVWLFV 6HUYLFH ZKLFK PHDVXUHG WKH L
LQQRYDWLRQV LQ JHQHUDO VKRZHAH WRDBWUHFR/QRSR WL
HQYLURQPHQWDO LPSDFW +QIRUMD 0. W @ QRY DRV MRKDMWP D\ EH
HFRQQRYDWLRQV

7KH IROORZLQJ WDEOH SURYLGEV URVRUPQRNYRWLRQ WXKU Y|
ZDV FDUULHG RXW E\ WKH 6WDWLVWLFN\X3UMWGR\ RBIXULQZLW
UHIHUHQFH SHWLRG 7KH VXUYH\ FRYHUHG D SRSXODWL

©7855% WIIAAAXU E]ISXPvpX plD /I
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HQWHUSULVHVY DFWLYH LQ LQGXVW UAKB QIBL R/ HRU YWKHHV V XS ¥
ZKLFK ZDV FDUULHG RXW IRU WKH WKLUG WLPH LQX&XSUXV
QHZ RU VLJQLILFDQWO\ LPSURYHG SURGXFWV DQG SURFHYV
VXFK DV RUJDQLVDWLRQDO DQG PDUNHWLQJ LQQRYDWLR(
EHQHILWY RI VXFK DFWLYLWLHVY RQ HQWHUSULVHV 7KH SU
WKH MWBPULRGY DQG

$V VKRZQ LQ WKH 7DEOH
X Rl WKH UHYLHZHG HQWHUSULVHV WKDWZLWKLQHQW
WKH SHULRG DQ LQQRYDWLRQ ZLWK D VUBGXEEQDW
HQYLURQPHQWDO LPSDFW RDQBSWRWMWQJ KHDOW
X RI WKH UHYLHZHG HQWHUSULVHV WKDW LV HQ

LQQRYDWLRQ ZLWK D VIQI®GIXFDQWPBWHULDOV DQG H{(
XQLW RXWSXW
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$FFRUGLQJ WR WKH DQDO\VLV LPSOHPHQWHG VR IDU WKH
UHGXFLQJ PDWHULDO RU HQHUJ\ XVH RU UHGXFLQJ HQYLU
DUH FRQVLGHUHGQRBRYDWERQV 7KXV UHIHWQ@RY DRQ RW K
GHYHORSPHQW LQ &\SUXV PD\ EH GUDZQ IURP WDEOH ,
HIITHFW RI LQQRYDWLRQV LQWURGXFHG VRPWMOL®® EPHMBZKF
DQG ODUJH HQWHUSULVHV LVJVRBEQ LQ WKH IROORZLQJ

'DWD 6 R6WMHWLVWLFDO 6HUYLFH RI WKH 5HSXEOLF RI &\SUXV ,QQRYDWLRQ

+HQFH PRVW RI WKH LQQRYDWLRQV LQWURGXFHG DLPHG
TXDOLW\ RI JRRGV RU VHUYLFHV 1H[W LV KVKMHWQURREHH ® | Dt
LQQRYDWLRQ ZLWK D VLJQLILFDQW UHGXFWLRQ RI HQYLUF
DUH WKH LQQRYDWLRQV ZKLFK UHVXOWHG LQ WKH UHGX
LOQWHQVLW\ SHU XQLW RI RXWSXW

$V IRU WKH VL]H RI HQWHUSULVHMG WKR VPR YKL AKQ QR Y\DUMRL
LPSURYH TXDOLW\ Rl JRRGV DQG VHUYLFHV DUH PHGLX
HPSOR\HHV DQG WKH VDPH LV WKH FDVH IRU WKRVH Z
LQQRYDWLRQV WR UHGXFH HQYLURQPHQWDO LPSDFW RU LP
7KLV BBPXOWDWU UHIHUHQFH VLJQLILHV WKDW PHGLXP HQWH
PRUH IOH[LEOH LQ LQWURGXFLQJ WKHVH WZR W\SHV RI LQQ

+RZHYHU QR VDIH UHIHUHQFH PD\ EH GUIDZQRYDWKRQH LE
JHQHUDO DV WKH HQWHUSULVH\P RAKH FIKQ Q @ WIN\R GG W GW W |
HQHUJ\ LQWHQVLW\ DQG PDWHULDOV XVH ZHUH WKH VP
HPSOR\HHYV

(@)
-
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ORUHRYHU WKH HIIHFW Rl LQQRYDWLRQV LQWURGXFHG LQ
xOLQLQJ TXDUU\LQJ
xODQXIDFWXULQJ DQG
x (OHFWULFLWZADWHW D/XG SO\

$LPLQJ WR UHBXHAHRWRBEBWHULDOV DQG HEDRDWWLAIEHU R & WX
HQWHUSULVHVY RYHU LWPERRQHHY WIKH IROORZLQJ JUDSK

'DWD 6 R6WMHWLVWLFDO 6HUYLFH RI WKH 5HSXEOLF RI &\SUXV ,QQRYDWLRQ

$QG ZLWK UHJDUGV WR WKH HYZXHURRBBHXQRVEQWIRSSBUWWH YV
ZLWK WKH KLJKHU HIIHFW RQ WKH UHGXFWLRQ RI WKH
LPSURYHPHQW RI KHDOWK DQG VDIHW\

$XWKRU /$51%$.$ ',675,&7 '(9(/230(17 $*(1&<




5HI 1R "0 (" 0('266,8& ([LVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

'DWD 6 R6WMHWLVWLFDO 6HUYLAHRRIUXKH 5HSRRARYDWLRQ VXUYH\

2Q WKH RWKHU KDQG LQ WKH VHUYLFHV VHFWRU LQFOXGL
x :KROHVDOH UHWDLO WUDGH
x7UDQVSRUW VWRUDJH DQG FRPPXQLFDWLRQ
x)LQDQFLDO LQWHUPHGLDWLRQ DQG
X5HDO HVWDWH VHUYLFHYV

7KH PHGLXP HQWHUSULVHW@WR\ WRRWHWKH AKITHFW R1 LQQ

WKH UHGXFWLRQ RI WKH HQYLURQPHQWDO LPSDFW DQG WK
RXWSXWYV

'DWD 6 R6WMHWLVWLFDO 6HUYLFH RI WKH 5HSXEOLF RI &\SUXV ,QQRYDWLRQ
'DWD 6RWAHWLFDO 6HUYLFH RI WKH 5HSXEOLF RI &\SUXV ,QQRYDWLRQ VXU
00
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'DWD 6 R6WMHWLVWLFDO 6HUYLFH RI WKH 5HSXEOLF RI &\SUXV ,QQRYDWLRQ

7R WKLVRPHGLR'SRUWDQW LPSOLFDWLRQV RI WKIFR YO XVG\VLY
WKH XVHIXOQHVV RI WKH GDWD UHFRUGHG HV KW RBWK 2\ K
LPSOHPHQWHG MWWRKBOGWHDWLLFH RI WKH 5HSXEOLF RI &\SU;

7KHUHSRUW DOVRVKEBGQHRAB®HVR H[SDQGXWKBDW HOBDIMQWR QD (
OHYHOLQWHJPBWHQEPRRYDWLRQ UHDQ® HGHDMQL®\VY VDIH
UHFRU@GWDUWLFXODU DGHTXDWH DQG RIILFLDO GDWD LV D
HFRQQRYDWLR@®HQ¥FXGLHYV

OWKH SRWHQWLDO HIITHEWKR UBGRNFWWR®@ ®A-DOMHWU L XO H

OWKH UHOHYIRWWLRQ IRU W KD W H G XF @/ LIRM® RAKDGNULIW \

TXDQWLW\ XVHG SHUDXQZMORI IRKW S XW

9WKH UHGXFWLRQ RI HQYLURQPHQWDO LPSDFW RI LQQRY
PD\ EH DQDO\VHE X BPWERBHEH®R GLQJ RQ WKH HQYLURQPHQV
ZKLFK WKHVH LPSURYHPHQWVZRDWH BSHIRGXFMWELHRQ FOLPDYV
QRLVH HWF

ORUHRYHU DGI®YWURQBEEXEDRAM QHHGHRWRH UHIHUHQFH
WKH UHOHYDQFH EHWZHHQ MXIRFRWW R QR HIGHEHMX G ENARP H
GHUQXY LIURP W KHD QFERD MQLYRHV W PRIBW(WD FWLYDWHG LQ GLIIF
VHFWRIWMWKH HFRQRP\ RU HQWHUSULVHV EHLQJ RI GLIIHUHQ
DQG PHGLXP ODUJH

5HOHYDQW VWXGLHV PD\ LQWHJUDWH /LIH &\ROHORWRM®E $
VEHQWLILF WRRORUWR UWHIDAXW HM KHHF R/Y RIWBERY DW LR Q

o
o
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& ROFOXVIRQV

6 XP P DU

3OHDVH GHVFULEH WKH PDLQ ILQGLQJV UHODWLQJ WR IRXU UWHJILRQ
RQH SDJH WKH IROORZLQJ
6SHFLILF FKDUDFWHULVWLEVR@EZKIFXU LQH |IRXU RSLQLRQ LQIOXHQF
HQFRXUDJHPHQW RI DQG VXSSRUW WR HFR LQQRYDWLRQV
7KH LQIOXHQFH RI H[LVWLQJ QDWLRQDO DQG UHJLRQDO| SROLFL
HFR LOQRYDWLRQ ILHOG LQ |IRXU UHJLRQ
7KH LQIOXHQFH RI H[LVWLQJ QDWLRORIOHPWGE NEGLBYRIUBPPHYV L
HFR LOQRYDWLRQ ILHOG LQ |IRXU UHJLRQ
6SHFLILF FKDUDFWHULVWLFV RI UHJLRQDO VHFWRUV FDQGLGDWH DUH
6SHFLILF FLUFXPVWDQFHV DV REVHUYHG E| HFR LQORYDWRUV RQ ¢
OHYHO

7KH ([LVWLQJ 6QWRDWLMRRI &\SUXV ZLWIKQ QRYDWGER QVRQIGER
WKDW WKH XQIDYRUDEOH VLWXDWLRQ RI WKH LVODQG LV L
LQIUDVWUXFWXUH DQG KXPDQ UHVRXD®©BVWXHN GY DIWFC WQ
ORFDO 60(V WR JDQQRDQWRKUP DWDRODEOH HQYLURQPHQWD
ILQDQFLDO UHKWPOWLRDWNHW LQVWUXPHQWYV XVHG LQ &\S
UHJXODWXRWQLGLHY JUDQWY WR LQFUHDVH WKH SURGXFV
EHHQ HQRXJK WR FXDQQRDIWHALBQ G®IXSEDNXMWL FX 0D U

'HVSLWH WKH UHODWLYHO\ KLJK SDUWLFLSDWLRQ UDW
RUJDQL]DWLRQV L QLQOURIHD G LIORWK B URDWERKQDO H[SHQGL
5' DFWLYLBRWYX LQ SXEOLF DQG SHEPDDQW YWHIEKLRRZ
XQIDFROH VLWXDWLRQ ZLWK QRIYDWGR QWIRV HF®RVR DIIHFWH
WKDW WKHUH LV D ODFN RI LQWENBGWIRWH W@IDHOWL ROQQ/K LES
$Q HIIHFWLNYGIQRFRWLRQ V\VWHP VKRXOG LQYROYH DQ L
EHWZHHQ DOOWRKH NB\WKH SURGXERY.RWLRIQHF R

Xx*RYHUQPHQW ERGLHV
X%XVLQHVYV

Xx5HVHDUFK LQVWLWXWLRQV

X, QWHUPHGLDWH RUJDQL]DWLRQV
Xx)LQDQFLDO LQVWLWXWLRQV

,Q WKH $&RIl, WKHSRUW ZH LQWHJUDWH D OLVW RI WKH PR
&\SUXV DFWLYUW GG ILQUWMRMW W\SHV RI RUJDQL]DWLRQ

7KHPDLQ ZHDNQHVVHV RI WEORMBWXRQHARWHP LQYROYH Wk
x7KH ODFN Rl FRPPXQLFDWLRQ FKDQQHOV EHWZHHQ WKHI
DQG WKH VXSSO\ VLGH XQLYBQRNYWWL\RQ RVVWHKIHP HFR
x7KH DEVHQFH RI DQ RUJDQLVHG V\VWH® QR Y DWHK IR Q/ 0L
HQYLURQPHQWDO WHFKQRORJLHY WUDQVIHU
x7KH UHODWLYHO\ OLPLWHG UDQJH RI ILQDQFLDO Pt
GHYHORSPHQW ®RRHFWLRQ LQ 60(V

$XWKRU /$51%$.$ ',675,&7 '(9(/230(17 $*(1&<




5HI 1R "0 (" 0('266,& ([LVWLQJ 6LWXDWLRQ $QDO\VLV LQ &\SU

.| VXPPDUL]LQJ WKH UHVYXOW\RX@®DOWKN SH FDQ UHIHU
&RPSHWLWLYHQHVV RI WKH ORFDO HFRQRP\ LIQQRYDKVMLY G H
SHUIRUPDQFH Rl WKH ORFDO 60(V 7KXV WKH &\SULRW HQ
SURGXFWLRQ V\WVWHP LQWR PRUH HQYLURWRH @W RSB UWHRGOF
HFRQQRYDWLYH WHFKQRORJLHV DQG LQ RUGHU WR GR W
LQFUHDVH WKH VKDUH RI WKHLU H[SHQGLWXUH RQ 5 ' DFW
DQG HQJLQHHULQJ

)RU H[DPSOH WKH FRQWLQXDO GHFUHRBUVH RL MK HL BIYRE WHK (
WKH DJULFXOWXUDO UHVHDUFK WR VKLIW WRZDUGV D FRR
LGHQWLILFDWLRQ Rl QHZ SURGXFW L R QQRXOYLIW L X KL WK FEIQQW
RI FXOWLYDWLQJ SDFNDJLQJ DQG PDUNHWLEIODWLEKB QY X
WKLV FRPHV WR WKH SDFNDJLQJ DQG PDUNHWLQJ RI DJUL
HFRQRP\ ODFNV EHKLQGL D@ RHIDMYDH W HFARQRORJILHY DQG
QHHG IRU WKH VHFWRU WR HYROYH WKURXJK WKH GHYHOR
UHVHDUFK

20 WKH RWKHU KDQG WKH YHU\ ODWHQW XSJUDGH RI +RW
WKHLU OLPLWHG LQWHUHVW LQ WKH LQWHJUDWLRQ RI HC
*UHHQ .H\ LV H[SHFWHG WR GHWHULRUDWH WKH FRPSHV
&\EXV T7KBWHOV DQG UHVWDXUDQWY VHFWRU VHHPV WR

UHFHQW WUHQGY LQ TXDOWWXUNRRULDVPWEEBGGHFRORSPHQW
LQIUDVWUXFWXUH LQ &\SUXVWK @WW /@ K H Q\VIGINRBNG WRQ HR |
DFWLYLWIWRXURLVWY ZLWK VSHFLDO LOQWHUHVWYV

)XUWKHUPRUH WKH LQWHQVH VKULQNDJH RI WKHRII®LFXO
PHDQLQJ DQG LPSOLHV DFWLRQ ZLWK UHJDWIBRWRWWRE GG
RUGHU WR VDIHJXDUG WKH FRPSHWRWLYBQWKN RO REDH PR
)LUVMDW DOUHDG\ PHQWQRBQFBWHY WKH QHHG RI WKH SULPDL
QHJDWLYH JURZWK DQG PDLQWDLQ VWDELOLW\ DQG VXSSO
LPSRUWRWW PDFUR DQHFRQRPRF OHYHO DQG
6HRQGWKRVH VHFWRUV ZLWK KLJK GHYHORSPHQW SRWHQW
HVWDPDK) X IDFWXULQIQ&RMNBNDXUDQWY DQG ILQRAHIGDO LG
WR VMMRW RUH VXVWD L DG MMFEENAMQWHEKH\ UHPDL@® FRPSH
ORQJ WHUP

7KXV WKH LQWHUUHODWHG QHJDWLYH JURZWK RI ERWK
VHFWRUV DQG WKH KLJKO\ FRPSHWLWLYH JOREDO PDUNHYV
FRQVLGHU ZKHQ ZH LGHQWLI\ WKH QDWLRQDO 2SHUDWLRC
LQQRYDWLRQ VQMIBRWHW ('266,& SURMHFW

ORUHRYEBXVWHUDQL]DWLRQV LQ KLIJKLQOGNMDWQRK QR HEF RV
GHYHORSHG E\ LQWHJUDWLQJ LQ RQH XQLWHG LQWHUOLQN
X% XVLQHWMMORSLQJ DQG SURGXFLQJ HQYLURQPHQWDO \
x (QYLUR QP HQVOIVD 6 RIQYV
Xx (QYLURQPHQWDO WUDLQLQJ LQVWLWXWLRQV
X)LQDQFLDO LOWOWLWXWLRQV
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Xx (QYLURQPHQWDO UHVHDUBK VISBRULMD WIRR QWKH QDWLF
LQQRYDWLRQ V\VWHP

+HQFH D QHZ EWR@RBYBMRRQ VWUDWHJI\ LV QHHGHG LQ ERW
OHYHO VMHZXFWXUHV VKRXOG EULQJ DOO WKH HQYLURQPHQ
RQ HERQRYDWLRQ DQG FRQGXFW UHVHDUFK ZKRVH UHVXOYV
PRUH FRPSHWLWLYH SURGXFWVFLHOWK PRLWDAWRULVWLFV
KLJKHU FRPPHURLDOORE®SDML]DWLRQ LV H[SHFWHG WR EH D
WKH VKLIW WR D IUVARWHEOMFRFRQRP\ DQGH\WRRUMLEBR
HQWUHSUHQHXUVKLS DQG SURYLGHG 60(V ZLVK WR H[SORL
LPSOLFDWLRQV RI *UHHQ 'HY HOMR SPKWQ BIRIGL MLRY \L Q MHV W
KXPDQ UHVRXUFHV DQG EHWWHU RUJDQL]DWLRQDO PDQD
FDSDFLW\ LQ WKUHH NH\ DUHDV UHVRXUFH PDQDJHPHQW
PDQDJHPHQW

(@)}
(@)}
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VWDNHKROGHUYV [RU WKH LQWURGXFWDIWRIR QRIS BIFRHV V HYV XQFWLR (
SRVLWLRQLQJ RI WKH SURMHFW 3DUWQHU FRPSHWHOQOFH H[SHUL

B3OHDVH GHVFULRNVWEHOBW!| IRU WKH 3DUWQHU WR LQWHUDFW ZL WK
4
SURSRVHG VHFWRUV HQWHUSULVHYV

/IDUQDNVWUHFWORSPHEQ®F\ ZDV HVWDEPWREHG RQ,WV

VKD UHKPQUGHRXQLFLSDOLWLHYV R)QEGKFREGPX\WUWRBYRIHDOQDF
DV RWKHU VRFLRHFRQRPLF IDFWRUV Rl WKH GLVWAKUFW DQ
&KDPEHU RIWUQGEQG &RPPHRFH%DEMOG ORFDO SURIHVVL
DVVRFLDWKIER QYHOFES O R\MI QL I LEPRBEM WGWIDPLF ZRUNIRUFH DC
ZKRP DUH XQGHU WKH DJH RI ,Q SDUWLFXODU WKH SF
FROQVLVWHRSOR\HPHRWW RI ZKRIBRQUMMUVRWW RR KR ®G
SRVWJUDGXDW I3 FBHWHM BQ G 3KBG

7KURXJK LWV SDUWLFLSDWLRQ LQ 0('266,& SURMHFW /D
LQWHQGY WR FRQWULEXWH WR WKH LPSURYHPHQW RI WKH
HQWUGISXHY DQG SURYLGH WKHP ZLWK DSSURSULDWH V
LQIRUPDWLRQ VR WKDW WKH\ UHDOLVHG WKH HQYLURQPF
ORUHRYHU WKH $JHQF\ LQ FROODERUDWLRQ ZLIARXWEH QD
H[SORLW DQG FDSRWDHGGYH DVKH HWGHULHQFH JDLQHG IURP
RI WUQRWLRQDO FRRSHUDWLRQ SURMHFWVY HVSHFLDOO\
HQYLURQPHQWDO VXVWDLQDELOLW\

)RU H[DPSOH WKH H[SHULHQFH JDLQHG IURP WKH H[FKD!
SURMHFWV PHQWIHRQHQ WBBWIRQRSHDQ 3URMHFWV DQG
ZKLFK DUH UHOHYQQRY DARLRPRWQGLWHKWLRQ RI VWUDWHJLF
FUHDWHG ZLWKLQ WERMH VBFBEORWMBWWW KH DEH HEQRSPH\Y RUR |
DQG WKH FUHDWLRQ RLQYBRRRRQSOMBRVIRUP LQFOXGLQJ \
WKHVH SURMHFWY DQG FUHDWLQJL DR @RGHVIQY B DMHFEKI)\R-DO R J

2Q WKH RWKHWKKDSJIGQF\ LV DEOH WR FRQWULEXWH WR W
ORFDO DQG QRWDRYDW HF® FDSDWERWVRRORPEDI DADVRQV
x7KH VKDUHKROGHUV RI WKH $JHQF\ DUH VRFLRHFRQR
LQIRUPHG DQG LQ D ODWHU VWDJH WUDLQHG VR WK
HQYLURQPHQWDO W H AKQRROMM HYHRYUDFRVLFHY LQ WKH
X7KH $JHQRWHUWDFWLRQ DQG EURDG FRRSHUDWLRQ ZL
HQYLURQPHQWDO FRQVXOWDQWY DQG H[SHUWV LQ L«
YDOXDEOH IRU WKH LQWHIRDWWRYQHRSUWMFRVLFHY DV |
OHDUQHG IURP WKH LQWHUDFWLRQVFDQGEBLWU&KDH)[W H U Q
DQG DSSURSULDWHO\ DSSOLHG WR WKH ORFDO FRQWH]

$FFRUGLMWODND 'HYHORSPHQW $JHQF\ ZRXOG EH DEOH W
GHYHORSPHQW DQG FRPSHWLWLYHQHVV RI WKH ORFDO HFF
UHJLRQDO VWUXFWKKHW RIKWKWHRREIDQLVDWLRQ ZRXOG EH
DGHTXDWH DQG VXIILFLHQW LQIRUPDWLRQ DQG DVVLVW LQ
WKH LQVWDOODWLRQ RU L@LRYDDMLIRYQY RHIQIW & H 3 IHRRH

00
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7RIJHWKHU ZLWK WKH QDWLRQDO DIQ/® W HRORQ DK KW HVHRBF |
XQGHUWDNH WKH UROH RI D "EXVLQHVV PHQWRUWN DQG HQ
(FROQWUHSUHQHXUVKLS XVH FOHDQ WHFKQRORJLHV DQG D
DQG LQQRYDWLYH SUDFWLFH WKDW FRXOG EULQYWHGRQRTF
HQWHUSULVHYV

7KH PDLQ DFWLYLW\ RI /DUQDND 'HYHORSPHQW $JHQF\ V
PDWFKLQJ DQG GLVVHPLQDWLRQ Rl YDOXDEOHHARIRUPD\
IXQGLQDPG VXSSHORRRHFKQRORRUHARI[SHUWLVZAKLFK ZLOO

EH IXUWN®BO\WVHG LQ D ODWHU VWDJH RI 0('266,& SURMHFW
RI WKH 5HJLRQDO 2SHUDWLRQDO 30D Q QROWR WKW LR\Y ULHQ & WEKU
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, 1R RI SHUFHQWDJH RI
(02*58$3+,&6 5HVSRQV UHVSRQVHYV

60(V RSHUDWLQJ LQ WKH &R

60(V RSHUDWLQJ LQ WKH +RWHOV DQG UHVWDXUDQWYV
VHFWRU

60(V RSHUDWLQJ LQ $JULFXC
60(V RSHUDWLQJ LQ 'WKGBN\R NE ¥ DR
60(V HYWDEOLVKHG EHIRUH
60(V ZLWK QR HPSOR\HHV
60(V ZLWK PRUH WKDQ HPS

/$%285 )258&(

60(V ZLWK DW OHDVW RQH S
8QLYHUVLW\ GHJUHH

60(V ZLWK PRUH HP SIORIHHMW R & SW K
RI

60(V ZLWK HPSOR\HHV DWWD
HQYLURQPHQWDO WUDLQLQJ

0$1$*(0(17

60(V HPSOR\LQJ DW OHDVW F
SURIHVVLRQDO

60(V NQRZLQJ DERXW (0$6 DQG ,62
60(V DOUHDG\ CHUBBLGE EJ (0$6
RW KHUOBER O

60(V WKDW ZDQW WR DSSO\ (086 RU RWKHU HFR
ODEHO LQ WKH QHDU IXWXUH
60(V WKDW DSSO\ UHF\FOLQJ
OHDVW RQ PDWHULDO SDSH -

7(&+12/2%<

60(V WKDW DS S\0DYH@QHK UNHFK
60(V WKDW DSSO\ HPLVVLRQV UHGXFWLRQ
WHFKQRORJ\

60(V WKDW ZDQW WR DRGQBWI
LQ WKH QHDU IXWXUH (0$6
HQHUJ\ &65

60(V WKDW KDYH DRGREKW B W LH/AR
WHFKQRORJLHYV
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60(V WKDW QRWHG DQ LQFUH
DIWHU WKH LQW UR G X.RQRR@®
WHFKQRORJ\

60(V WKDW DVVLJQ VRPH DQOQXDO EXGJHW IRU
HQYLURQPHQWDO DFWLYLWLHV

0$5.(7,1*

60(V WKDW RIIHU LPSURYHG
SURGXRW VHUYLFHV ZKRVH
WKH GHFUHDVH RI HQYLURQ
RI PDWHULDOV HQHUJ\ HQ

I(*,61$7,21

60(V WKDW EHOLHYH WKHLU D
QHZ HE®RQRYDWLYH SURGXF

UHVSRQG HIIHFWLLYWHDMN QMR

IXWXUH HQYLURQPHQWDO O

60(V WKDW DUH DZDUH Rl WKH QDWLRQDO
OHJLVODWLRQ

60(V WKDW SD\ VRPH JUHHQ

*5((1 352&85(0(17

60(V WKDW KDYH LPSRVHG
HQYLURQPHQWDO SURFXUHF
VXSSOLHUYV

60(V WKDW LQWHQW WR GR VR LQ WKH QHDU IXWXUH
60(V WKDW DOUHDG\ FRRSH
FRPSDQ\ WKDW RSHUDWHYV \
WHFKQRORJ\

6833257 )520 5(*,21%$/ %2',(6

60(V WKDW NQHZ VRPH UHJL sr ttay”
DFWLYDWHG LQ WKH BBRGX
LOQQRYDWLRQ
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