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$URXQG WKH JOREH +,9 UHVHDUFK FRQWLGXDBIV
SHUVSHFWLYHV GUXJ GLVFRYHULHV GUBBRERWR
LQQRYDWLRQV ,Q WKLV LVVXH DHYHBERWVVERIRXU RH[
DQWL YLUDO GUXJ UHVLVWDQFH DQGDB®KD F&DQJFH
GHYHORSPHQW RI WKHUDSHXWLF LQRRWDRQRQ\W)
GLDJQRVWLF WRROV DQG UHFHQW K RIMW-H,Y¥ MFRP

GHVFULEHG :KLOH +,9 DQG +,9 *H RX$H & RRLIGIE

0,1,5(9,(

‘'UXJ SHVL

$v WKH HQG RI DQ HVWLPDWHWG O LPALGILRIQVEKHWA & &
,PPXQRGHILFLHQF\ 9LUXV +,9 DQG KPRWHGWHKBQR!| 3$P16
KWWS ZZZ XQDLGV RUJ ,QWHUQIREDRQB® $Q 8 RRDYUHP |
DFFHVV WR OLIH VDYLQJ FRPELQDW B R Q DRJGWS W RINJUHR/Y/LLU
LQFUHDVLQJ )DLOXUH WR UHVSRQB ®/RFN KRHUDGK HADHQ
SKDUPDFRORJLFDO IDFWRUV RU 8 UHUMJLYWY QUWRIQ BH T
HW DO @ 7KH XQGHUVWDQGLQJ RIUMHK/H VSVDL QF H SKYR/O K
WKH FROQWH[W RI WKH YDVW +,9 GLN HWUDW\ WNFRPER QW
LGHQWLILHG DQG KXPDQ LPPLJUIMMHRINDIQE®LIJUDWLRQ

+,9 'UXJ 5HVLVWDQFH
3UH H[LVWLQJ RU WUDQVPLWWHG GUSDWHNQWWDWQERI
ZLWK DQ +,9 YDULDQW WKDW LV BRU H IDGAWILHNW WRQLW DA
@ S$FTXLUHG GUXJ UHVLVWDQFH REFHREX @ BMQ FOQ VASLH/
LQIHFWHG LQGLYLGXDO JDLQV VHOHFSWRY¥0 CDVGLYFO@WY O
DQWDJRQL]LQJ VSHFLILF PHGLFDWLRGEW DOV HEEB LFEIDW
GUXJV >6MIVIA0 @ 7KLV VHOHFWLYH DGYDQWDQHRRFFXL
PXWDWLRQV LQ YLUDO SURWHLQYKWR R V8 WHINUYGIWD M | G
ELQGLQJ DQG DFWLRQ DQG SHUPROMMUD @ KIH $FQ UFDW L
WKDW DFTXLUHG GUXJ UHVLVWDQFBDRX\WDWWRGYWD @, 2
LQIHFWHG RU HYHQ LQIHFWHG LQGLYLGXDOV

DSDFH ZLWK QHZHU
L e RO BRQ R $YPKI UHVLVWDQFH @ VO ERQW HU@H QW FEHIG

$IULFD WKHVH GD\V LW LV QRW XQERP®RQ QVR W5
WKH ZRUOG
ILUVW QXFOHLF DFLG WHVW WR VFWHHQNI RU WK B
DQG +,9
VFUHHQLQJ Rl EORRG DQG WLVVXWY XN K& BOKGHK
7% V\SKLOLV 7/5
XSGDWHV RQ DQWL UHWURYLUDOV

‘H KDYH DOVR LQFOXGHG D UHSRUWRM@Q$E5D QWL H
WUHDWPHQW XSGDWH DQG 7<%6 RV W% GRENWKG R 5
-DQXDU\ ,Q FRQWLQXDWLRQ | \ZHHZR/FOH WWHEH
IRU RXU 6HFRQG +,9 6FLHQFH 6\PSRXYV.WP WR EH KH

, KRSH WKDW \RX HQMR\ UHDGLQJ WKL W VL\Z\LXWK
VXJIJHVWLRQV DQG IHHG EDFN

6LQFHUHO\
3URI 6XQLWL 6RORPRQ O

‘H ZHOFRPH WKH DQQRXDRHPISQWREH $
JURXS 2 WKDW ZRXOG DV WKKUWHR XDKHHQEKDPRRK

SRO\PRUSKLVP DQG GXFKDRRU$SUR

B L8 REDELOLW\ RI FRPSOHWH WIR DFRX WXISQWHR V |
v R I—hJ*BH \IDI UH ORUHRYHU GUXJV DUWRIPP RQMHU GRIXG HF
IEWéEFQOIPJq VLVWDQFH WR RQH GQKH MDRQ RVWAKR/KKO B

DFUR WVI\UISIHJOV PH FODVV 7R IXUWKHU FRWVWODMDWHUWD
W R SE%DWLRQV H[LVW DV PLQRULWR YBBRDQWWY DUVRBRD!
HE WKH_'Q”\N H YLUDO SRSXODWLRQ@ YIQUD &R WKHWH LIFQ \V F
BR/QL HQHWLF PDWHULDO %RWK R)Y SWKHHWHHU YBFWQRQ

v § M RWLRPOY UHVLVWDQFH Y L UIO FRIYLHII M Q W i D WF KB
JHLWDEOH GUXJ SUHVVXUH PRGWH YIHLOXUBIO O ki
Wk g §5 KDV EHHQ DURXQG IRU VDLY HJ GELUXEDIQHW IS\HW
A GHQW o HSRUWHG UDWHYV DUHLIBAW KE J W HYY VW DK
XQWUHDWHG  LQG WL GXD & DQWWOHIRU DFTXLUHG UH\
SDWLHQWV RQ F$HFW>BQF®PBY D UHVXOW WKH XVH RI Ul
v g kG @LFDO FDUH LV LQFRU SROLIMMN G RIRQWNRO W LRAD WD
SarWR I WHYLVWDOFH XSRQ LQIHFWDRAQ RQU FSLR @/ RV WHIDAD M
we BRGKrRHSUHIQDEM SOLEK.Q ,QGLD DV LQ PDQ\ UHVI

b G LVH WLQJV WKH XVH RI GUXJ UHYV DWW DIOF i/ WWLHOWON KQ F R
*QR HYHU ORFDO H[SHUWLVH LV EHL QX0 B DHNORE KXIDIW

hREBU EODV OO0 DV RWKHWWRFOWLROQRRUBEAQ @ WR
Dé ('?XDS/H DVVHVV WKH LQHYLWDEOH UHYGV W[SQIFHN

SUHYDOHQFH

+,9 'LYHUVLW\
+,9 LV FKDUDFWHUL]JHG E\ D ZLGH YBQ@VHWR | DYIRIDIO G1H/

(G L WLRBEKLL Hi I

WASHV JURXSV DQG FODGHV RU VXEWISHWLGRVEXYXWKFK
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FDXVH $,'6 DUH WKH RQO\ NQRZQ PHPHEBBNORIR
UHWURYLUXVHV ZKLFK LQIHFW KX P\DSH/F LBHIW WL XQM
HYHQWV IURP QRQ KXPDQ SULPDWHV\SHWHRH XM
UHWURYLUXVHY +,9 DQG +,9 7 K VLW K¥HLGU XBAH W
JHQRPH RUJDQL]DWLRQV DQG SK\ORJHQNWWK HU H
SDWKRJHQ UHVSRQVLEOH IRU WKH $,08VS$IVQRH BIL
VWUDLQV RI +,9
VXEGLYLGHG LQWR JURXSV VXEW\SHV NNMERPEW
IRUPV &5)V  *URXSV UHIHU WR GNMVOVLIRRWLLYM R, 9
2XWOLHU DQG 1 IRU 1HZ RU IRQVEHIRRV®Z FRBP
W\SH JOREDOO\ ,W KDV GHYHORSHRS D8 QHIWID W
DQG FDQ EH IXUWKHU GLYLGHG LEHWR GXEINXEQWS
UHFRPELQDQW IRUPYV 7KHUH DUH QURMNSSXUH9V XS
& ') +-DQG . FLUFXODWLQDQBFRPEWQHQMW
UHFRPELQDQW IRUPV

*

6XEW\SH % LV WKH SUHGRPLQDQW \(XEWRSSIHDIQE 15X
ZKHUH PRVW GUXJ UHVLVWDQFH UH YV HEBMHEK FRDGS JGR

R
IURP GLYHUVH JHWKUJJNVSKVRID)GDVRI

BHQWUW\GHJ

Kow 'S -
MRURQVKLSV +,
H)X HU DQ 11
VIEQY EWKRZ

SGW DQG FLUFXODWLE

2 0 1BR D 3%
U4HH

RO + 9
URXGE VX EW)
wHY ZfWgLQ

PBEGRWLRQDO "

'LVHDVH YV 'LVHDVH2WERPIMHQW 2XWFRPH

WOBPHD I FIRFWLRQ LV FKDUDFWHUL]JHG E\ W&HD F X WRIQV W [3X¢

7KXV DOWKRXJK LW RQO\ FRPSULVHWDQGHALWKW KIHD

PDMRULW\ RI UHVLVWDQFH NQRZOHGUMIHNWEBULY
VXEW\SH 7KH PRVW FRPPRQ JOREDO +UHVWYHRQD R
PRUH WKDQ Rl WKH JOREDO +,9+HPIHEGIMNHBOS RS X
7KLV LV WKH PRVW FRPPRQ VXEW\SH LDV6RXW®&E UH
WUHDWPHQW DFFHVV LQFUHDVHV JORHELNXYHVWWHKI
H[SRVHG WR DQWLUHWURYLUDO WHKMHWUHD SDQLL QWM Y&
FRQVHTXHQFHV ZLWK UHJDUG WR HYROXWLRQ RI G

,/PSOLFDWILRQW RIl +,9 "ILYHWWILWA RQ@ "WXI SHIWILLWWDQ
+,9 VXEW\SHV GLIIHU IURP RQH DQRWIKHUWXROH
FRUUHVSRQGLQJ WR | Rl WKHLU DBRQ@RS5DFLU®W
GLIITHUHQFHYVY ZKLFK EDVLFDOO\ GHN (HQ GV KH KRR
IRUPV RFFXU WKURXJKRXW WKH JHQRNPRI
LPSRUWDQW SRVLWLRQV DQG RUGORFLUM\KIDMW DQ
GLYHUVLW\ FDQ DIIHFW EDVHOLQHVN\SWR W$5VDWRH
WKH SRVLWLRQ UDWH DQG PDJQLWXGHWIRQURQ
SUHVVXUH LV SUHVHQW 7KHVH FKDQJHMR @GUVQDWH
UHVLVWDQFH SRVLWLRQV QHZ UHVLVWDIDUHH VSWRD
DFFXPXODWLRQ DQG GLYHUVH FR WWRUMHELQLWX UR
LPSDFW LQWHUSUHWDWLRQ RI
FDUH >.DQWRU @

VXEW\SH % YLUXVHV $GGLWLRQDOD®FWDP XWRI IWRI
RFFXU LQ VXEW\SH % LQIHFWHG SHUVRE&GV B ®OWRMR
DO @ +RZHYHU LQFUHDVLQJ GDWDQRWPWKH G

UHVLVWDQFH LQ QRQ VXEW\SH % YL UXWHWF HAX JLIGI
UHVLVWDQFH HYROXWLRQ DPRQJ +,9 RIQXE\DVE HWQ REH
DW QHZ SRVLWLRQV DUH HPHUJLQJ DQWDQRNHO
DFFXPXODWLQIWs MADWRBEHFBEVLYWO $ULRWKDO
*URVVPRDWW DO %UHERHO %UHSQ@HRO @

7KH LQFUHDVLQJ JOREDO XVH RI JMRRWLSUFLQUXR |
% LQIHFWHG SHUVRQV ZLOO VXUHO\RIXW K HQRWH RKKJ
WKDW OHDG WR GUXJ UHVLVWDQWFHLQ Q&U %R WHHY\
HYROXWLRQ DPRQJ GLIIHUHQW +,9L PYOQLLIMLR Q YK

XQGHUVWDQGLQJ DUH LPPHQVH ZLWEREROH+VOKDYIHFWRIGYERIHG ZL WK RQO\ +,9

SRSXODWLRQ KDUERULQJ WKHVH Y DURD®IQW\F D X\W|
IDFWRU LQ WKH HYROXWLRQ RI GMKJEHHG/HWW D RIF®IH

SEHFDVLWIB®O $,'6

SUL\RVKHW .DO - $FTXLU ,PPXQH 'HILF 61QGU
$URUD H8W DO $,'6 5HV +XP 5HWURYLUXVHV
%DODNULVHDIO 3 $,'6 5HV +XP 5HWURYLUXVHV
BUHQQHW BO $,'6 )

% UHQQH W Wwd 06 )y )

*HUHWWEXBO 2SLQ ,QIHFW 'LV

*URVVPDEW=DO S$QWLYLE 7K¥EWWUDFW
+HPHODDAW DO $,'6 :

+LUVFK HM6 DO &OLQ ,QIHFW 'LV

DQWRWEXIIU 25LQ ,QIHFW 'LV

.DQWRWWUSDO 3/26 OH@
ILWWOMWEPO 1 (QJO - 0HG
OF&XWFKDQOMG 9LURO 6
SLFKPDQ HW DO $,'6

6HQ BW DO $,'6 5HV +XP 5HWURYLUXVHV
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IXWFWLR

VX B Vv l\?t KDY
E;@g\P&VQ?—XOPL%DWHV LQ WKH GHYHORSEWNKQMW W L D LS H AW

R
& ' @\MEV aﬂ\\yLDG KRVW DQG YL UWEMHODWDFRWF.DW B GHZ EW
D VI \ﬁk%—}ﬂ? UHVVLRQ QRWDEO\ KR VR\O\W#/B UIDEIWRYYV RI
oD \ DW HQFRGH WKH +,9 FR UHRRAH®WRIMQ &&5>FRYZ G
D SN % VDV W LV ZLGHO\ NQRZQ WNKBWS DR FBDWHULLRQH [
W“\f ) IC) \CE% H DVVRFLDWHG ZLWHK RMQRWP H 6RELSHKPW X QL
0
LID[DngD_ h?F 6/ \ i-O[ ll_RlBQIHFWLRQV SRVVLEOG IGIMGD WK, RSOV

x3 RV b8 EH

DFHH 6FLHQWLILF REVHUYDWLRQV VXFK DVGWKHIDMH \RW HRLFHR E

AW L E&HMYY HQ WIPGID RRUDWLQJ WKH VHYHULW\ RWRQREREW BGQ

Q WRRWHENXWLF DGYDQFHV H[HPSOLILHRRESRE IDRU 6 U- QK
OHRPW 'R\ LQ WKH ODWH -V 7K NMW ULWD WRR@R KD VE \ |
RV QAWK FRRYH GLVRUGHUV QDPHO\ | WXDRALIV M H PIEDV DYGH
UFE®BWH & WERR WRBIOID[WHDQ D WKRORJ\ 7KH FRQABSEL LV
DO QY RMF FspW- B Rbw VXEMHFWY WKDW [PLDN FRQUHLH WW GRH W
WH WY DREFBHQRATWR WXEHUFXORVLV /RQEZRWY H/ HW K H WW/DLD X
QRHAHRFRTZRP PWEQXWULWLRQ KIDHHVOIRE W R L WKKUHHWD SFHRH/OL
QLRAHRQY  QdliZp P BOBREZBOOGRFBWRM\ 5K LPPXQRJORE
FRRPMEROM F 'GLVHORB GRIAHYG QMHRREVHUYDWLRQ WKDW
OVLWL]DWLRQ 7KH QDWXUDO LRPRQRVXSS
NURHNMMXFHPLYVLRQ RI QHSKURVLV D QSV RAKIBM YRI HOKSW

YHEDXGS W HBYPE D VWXG\ KDV VKRZQ WKDW IDFRMUIYDHY A%+ G
PFX Uy L@DBRERB GV XAWFK IXUWKHU U DI MXPKKGIL 8 R BV HEL DQ W
QB A R HROHEBHILVWLQJ FRQGLWLRQV FOWAKHUZ® \EH FHRIXIDHS LI
QUKD WoREDHWABW +,9 $,'6 LV SUHYHQWHGWRI PPRGALDIMHL
PXDQ @ H Gy D P Weke 5A°  FKHPRNLQH PXWDWLRQ DBIGEQW,9
UBQWWHWRVIOWLRHYL IURP LQGHSHQGH QU RMRAIDVIEKH JG |
VXSSRUWLQJ SUHYLRXV REVHUYDWLORQNVUWK BW KRS QW
YLUXV LV DVVRFLDWHG ZLWK D PRUH S$SRYR WU HOSD S/UI
5HFHQW HYLGHQFH VXJJHVW WKDW +,FBSRQLWEWH GV XEM
UMYX EWHDED K RIHQLF KXPDQ IODYLYLUXV W&H Y%UYLYUKV
PXRRM YYWPREGAWH. ORQJIHU WKDQ +,9XRVEWDLBH LIQQIBEWIL
VLY Q @yt Sy @ 1XPHURXV VWXG VKW KDIWH QGIHR R Q)
R SRPUYHRAVWOBPRQJ VXEMHFWV ZKR DUHKFRKRNHFWHKER BRI
, QW U WX JIOD | HAW L R QVRL BVHK ¢
FFHRMWBMY VBN FU GHFDGHV ZLWK QR DSSDOEQWVVORQLGHE
\CVLO @ AP @Y @ 1XPHURXV DWWHPSWV ZHUH RWGE&HUWR
GLVHDVH SDWKRORJLHV QDPHO\ KH STKMRF HODX@OW
FU\RJOREXOLQDHPLD DQG VRPH KDH PDNUR O/RK HFBIOI .IOGDH
FRUUHODWH ZLWK DQ\ VSHFLILF GLVHID®RLQX OCLHZ H
DVVRFLDWLRQ ZLWK DQ\ GLVHDVH SDGNV®RWRWR WRKBIHEQ'
VXSSOLHV IRU WKH *%9 LQ EORRG WUDQVIXVLRQ XQLWV

*%9 6DLOLQJ LQ WKH 6DPH %RDW WR &UDPS +,9-V 6W\0
%9 & LV D SRVLWLYH VHQVH VLQJOH \QRPBIQIGHG 51% )
QXFOHRWLGHY ORQJ ZLWK D ORQHQFRGHVYHD S RQJISIWMW

DPLQR DFLGWW/WDU@ %HLQJ D IODYLYLUXV *%9 &
FORVHO\ UHODWHG +&9 DQG DOVR WRQGINEJI%HHQREERE
DQG :HVW 1LOH YLUXVHV 6LPLODU WRNVH® S%AH QW DOV
GHPRQVWUDWHG E\ WKH KLJK YLURHBLBPXIOQVY X 8 M HF WD/Q\
Rl EORRG SURGXFWV DQG LQ KLJK ULGN XU RXSW W X F &Y
>%MRUNPDRQO @ ORWKHU WR FKLOG W WDIQDPL G DRE >0

6KDIHU AW DO $,'6 5HY
6KDIHU &0OLQ OLFURELRO 5HY
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+,9 LQIHFWLRQ UHJDUGOHVV RI LDAWREMHQRX® d
6WXGLHV KDYH UHSRUWHG KLJKHURQDMPHRQ R IKR,B R
PHQ DQG ,'8V >3XLIHWDY@®JRLWKH EHQHILFLDO HIIH
+,9 FRLQIHFWLRQ KDYH EHHQ UHYLHZHG UHFHQWO\

~% H Q E %@ SSHRIMWHABDIVHDEDRBUHRYN INWQWRE) 6DFUHG &R
RU 6LPSO\ DU+DRBHIRRQV FRIXIPHPWXPHQW"

*%9 & KDV EHHQ VKRZQ FRPPRQO\ WR R LL@IHFW
&RQFHSWXDOO\ DOWKRXJK LW LY KGRWKHHWR B OQHFOW
*%9 UHSOLFDWH LQ WKH VDPH{/& D@ RaODHFHQWQH
VXJIJHVW WKDW *%9 & HIILFLHQW G\VUG SQUEDRMHNVL R

UXJ&&BDAJH PXWDWLRQ WKDW FRQIHUV BBVDQW DQH$IO WD W |
O] FIRIXQYIW FDMOVR EH QRWHG WKDW +/$ &RABQF [ULEERG GRPG
FW VFRIQ WL Q Q@I =15' JHQHV FRQIHUBLQWHGY ZRARWKW 4 R
>6KBQNDU FRXOG OHDG WR WKHUDSHXWW FE B SISOV HF D WYL RIDA

UHYHDO DQ\ SRVVLEOH DVVRFLDWHRIQP  DWKDAWIIR QQRD & G
Z IRWMLRGRQWURO FRXOG SUHVHQW LPSWHWDQW [D/RFGINVNR

SURWHHXQHOHFWLYHO\ GRZQ UHJXODWHY WK¥ EXS\ RW |
|FOOMU KW R IZEVBKE RQ WKH VXUIDFH RI HQDNFW FIGD RHBRQVR I$ ©
WRZBYI® F,9EFIR @QWEBRDQYUBJXODWLRQ WR *%9 +,9 FRLQIHFYV
YLGHEEBFMWXOHG RXW $GGLWLRQDO H[}SFORILFDWLRRQ G| PHME
KXPDQIG%KAQFHY RQ +,9 GLVHDVH SURJUHVUNER®WICA BERKYRO

DQG *%9 & WR LQIHFW DQG UHSOLRDWHKDMW W %9 Q& 3DMPG& VWRIJJHBVSWHYHQWLRQ

KDYH VLPLODU FHOO WURSLVP 1XPHURGY WKDWH DX
LQIHFWLRQ LQ +,9 SRVLWLYH VXEHWCHAHNV\S URUR
>S%MRUNRDQO 1DWWHAIWDDD 7L O ORI QRO
:LDQHW DO D E #MRDO @ FHOOQ® 7/&
FHOOVZRRVK &' FHOOV PP

:LOOLEPNV DO

WLPHVY OHVV OLNHO\ WR &]|9H VHWRFRHYCHUW IDRQY
ZLWK SHUVLVWHQW #RZKRYMUUBHRMDHFWLRQ E\ *%9
YLUDHPLD GLVDSSHDUVYWWKX\D H[FPXGEIH) FDQGLGD

9POKHUV KDYH REVHUY
RYORQ

L9 1
+,9 GL

%MRUNPEQ@ BR[ 6DQJ
%MRUNPE@ BO ,Q WK52,
'DZVRQ MW DOHG 9LURO

%RVWRQ 0%

VXJIJHVW WKDW PHQ ZKRWXKH YK 9Y& WHHRHLIH OODNW DO 6FLHQFH

HQQHG\HW DOQIHFW
MIK D o WMKBY hore 9Luro
& Z0RQ MNQ ZAUHDOG - $XVW

H[SHULPHQWY WR GHWHUPLQH LI RO Y OHMNRUDIGF
WHVWHG WKH SURGXFWLRQ RI S9 DUREZMIK QLD
LQIHFWHG ZLWK +,9 DORQH
LQIHFWHG ZLWK ERWK YLUXVHV SURGWKRGH LQIHP
+,9 RQO\

7KH OHFKDQLVP +RZ *%9 &UDFN WKH :KLS DW +,9
7KH PHFKDQLVP RI SURWHFWLYH HIIHFMO/ LR GKW
QXPHURXV SRVVLELOLWLHV H[LVW WQHDDWBHUBWXR

*%9 & QOROM & QH ERW

vV H 1@LJW BERRALOR |

%D VD JRIWNLGSTXLY ,PPXQH 'HILF 61QGU
PBUVS 86 6§ 8 WR g Has He w

IFf DS GRNOMNDHIN 0 PODQV 5 6RF 7URS OHG +1J
RULNBOWHLINKD G - $FTXLU ,PPXQH 'HILF 61QGU
6WDSOHWERHP L@ /LYHU 'LV
M8 s ANV LDWULFV |
7LOOPD QW WFQJO - OHG
7L0OOP D QW Q' 6
{LOOLDPWIWEB GQJO - OHG
<HR $(HW 500 JOWHUQ 0HG

D@ WJH—/ JO - O0HG

o wegaw FHW

DD,Q WK &52,

'"HQYHU &2

LQ WKH F\AWRNLQH SURILOH L QHFDNWHGH @ WWKWBOWD D (& H+ DX DQIMABPRF IDWO $FDG GEL 86%

LV WR EH UHPHPEHUHG WKDW FKDQJHW U® K L}
SURJUHVVLRQ WR WHUPLQDO $,'6LQWWD X JJGIW WU W
OHYHOV RI W\SH KHOSHU 7 7K F\WRISRQKWH GIR
LQ FR LQIHFWHG VXEMHFWYV ZKHU KDV WXIRNERV MG O
DORQH JHQHUDWH LQFUHDVHG OK Y HFOW RNLWHMH H

N DQG GHFUHDVHG OHYHOV RI 7K RF\WRRXQH
DFWLYDWLRQ RIWHQ VHHQ LQ V\VWUHHIRAED UDVVILW
*%9 FRXOG HIIHFWLYHO\ SUHYHQW WAKLR @ Q I HMI DRM X
WHUPLQDO +,9 GLVHDVH
7K SURILOH LV RQH RI WKH LPPXQHIRHFEKDRWWFEW I
LQ WKH KRVW $OVR WKH DELOLW\IRIFWKHHORWR IW
UDLVHV WKH SRVVLELOLW\ WKDW WHKHWVKHER GLUMN
LOQGLUHFWO\ WR HIIHFW WKH FHQON FREO W K B QFOW Y
LQWHUIHUHV ZLWK WKH OLIH F\FOHO®I #KH UH)IRIL
PHFKDQLVPV IRU WKH SURWHFWLY HY HPIRIGHK\D CRW L*R®
UHFHSWRU H[SUHVVLRQ H QW QFF\GL FDWR R'® [ RF LG
FRPSRQHQWYV

*%9 3RWHQWLDO &DQGLGDWHYV RI (QWU\ ,QKLELWR
*%9 UHSRUWHGO\ EORFNV WKH HQWWXOmRIU+WDUQ W\R

)XUWKHUPRRHKP BHN WKQWWU—Q\RUF«’WK\

WEBIRHD)VHY SOD\ D NH

VXJIJHVWLYH

m%“’”i‘?"é'i—" LH
l\H—VEHFRIQi\FIM‘EO\? 2 !
KW S®0RVHV TR 7/88

FWO\FRMOG LQWHUDFW H
HKDW*BW RQH SRL

HH W2 i J kK \DWD FIRWIF&O) WKH SRZHU RI PRELOH SKRQH
BRI PP YRR WXEHUFXORVLY GLDJIQRVIZWAQVGH$RE RIRL) H
QDWW LrrpBY >(SXE DKHDG RI SULQW@

$
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6XPPDUAHFHQW VWXGLHV IURP 3HUX KDYH LRWQRRIKW
UV" PLFURVFRSLF REVHUYDWLRQ GUXJ VXKEWSQRYEHO@ LDWAV DD\2

&' 7 O\PSKRF\WHYV PDFURSKDJHV ,@ ¥ BOHQFKO
SURWHLQ ( UHSRUWHGO\ GHFUHDVHVHWKE&DIAWU\
FKHPRNLQH FRUHFHSWRU RI +,9

DOWHUV WKH TXDQWLW\ RI &&5
FKHPRNLQHY HVSHFLDOO\ UHJXODW H3B0 RHJ SUAHW M H
VHFUHWHG 5%$17(6 PD\ EH XS UHJKO®X\HEG LY HF

UHSRUWHGO\ LQGXFHV XS UM PX ®DORIER/® TRIHEHN D)6 5
ELQGYV WR &&5 DQG WKXV PD\ EORFB\YREN ONKQRXS
GRZQ UHJXODWLRQ Rl &&5 5HFHQW VYWX & LPN\ KDY
LQFUHDVH WKH OHYHOV RU DXJP H{QD/D UV K@ KD EWW R
LQWHUQDOL]DWLRQ

&RQFOXVLRQ
'LWK PDMRULW\ RI VWXGLHV VKRZLIQILALDIQ LD PRI
SRVLWLYH SDWLHQWY QRW DOOLQWKXGLW\D @6 WHKFR

&&5DSITHINVUBREZR |UHVXK@RWH RIQQ 7%
IURP WKH GLUHFW ELQGLQJ RI *%9 &HO®OANR ZKLRKQ |EQSWKXUOKRORJ\

L P\EYRRMD DIV HFHDL Y H 86 UDSLGQOVTXWGE PF RQW XKDV GH
SHNBOMWKIWHG LQ UHVRXUFH OLPLWWE WHWW D YWD\ TRHWR
P BAREW GIREZ EODWH E\ D WUDLQHG SHGE WRIQH HOILFREV R/IWRK
GLDJQRVLV E\ WUDQVBHWRL QK HV KK OMO)

FDSWXUHG E\ DQ LQWRHD W H®G RO K KW W HFIRRJ

RQ WLRIQ FHIOWW W KXQ Do\ ve vDhEgEd WKHQ UHFHLYLQJ WKH UHVXOWYV RI DQDO

DRG QRUPDO 7 FH

RQWP EFHOWDAY,9 FR LQIHFWLRQV LQ GHYHORSLIJ FR)
17(§LVDVWHU DQG 7% LV NQRZQ WR EH/ RQH: RD WIK D ORIDG
DKCYWUHRWWHE S IFUVRQY $ODUPLQJIOVHNZIHY WXDRQIKBOWHR| &
MR VERAQGWKPYRVHG EHIRUH GHDWK $OWEEMNYK QWWH O 2P® |
UWA =B WhHRMWPF S DB YDQFH LQ UHGXFLQJIJHEWORQ \RR FGXLDWAQ |

UHVLVWDQFH VWUDLQV H[WHQVLYH XVRIXQWWKHY PNV E

OLPLWHG EHFDXVH UHDGLQJ RI WEB FJHRZMDK USDIWW WHHNQ

SHUVRQQHO 7KH VWXG\ E\ =KPUFVERBQFRZRUKRQ¥RUGD
W+ X UYLYERQuFiMPQ GLUHFW REVHUYDWLBQWR® WRHLBHFSRE
DRI LOYRMBBTR NP HG LPDJH 7KHUHIRUH GXR/BI[ LRAL PHR BALIOHH YS\KHR

ERQH RI FRQWHQWLRQ DPRQJ UHVHIHWAK J0RMN S LIRFHIQBHH SO GBWKQ UHVRXUFH OLPLWHG VHWMLK PR EDO M ISA

RI GLIIHUHQW +,9 LQKLELWRPDERHOAMLOHWKH FR
HSLGHPLRORJLFDO GDWD RQ WKHWLROQXIRQFH,RIG

QWURYUINMYP PRYHUDJIH LV ZHOO HVYWDEOLVKHG
106 B BV HQ I HF

SURJUHVVLRQ ,Q DGGLWLRQ LW DRQIGVEH F UQRQ
RU VORZ SURJUHVVRUV WR HYDOXDVRH A\W4OH&SR®
GLVHDVH LQ PXFK WKH VDPH ZD\ WK DHY HIQHFHH B
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1HZz UHVHDUFK LQGLFDWHYV WKDW +,9XE B QLNQEWS$WZH

DQG VXJIJHVWLQJ WKDW JQREZR QR XLED QLYD
VWDJH IRU WKH +,9 $,'6 SDQGHPLF
RULJLQDWHG LQ WKH V R URWKH DB@E YFHRODVLMD JK
7XFVRQ VFUHHQHG D QXPEHU Rl WLVVXKHVEZRSO

VHFRQG ROGHVW JHQHWLF VHTXHQFH RWHY9IWRURXS fQR
7KHVH VHTXHQFHYV DORQJ ZLWK RWKHUQEHWH FL RNV OM N
ZHUH XVHG WR FRQVWUXFW D UDQJHKRI GEOQXW KE QR I\%ﬁlﬁ)%\

WUHH EUDQFKHV UHSUHVHQW WKYH 8KV LIRI®WH R L FDL

IURP LWV DQFHVWRUV 7KH WLPLQRIWLFGPQWMDBWHLR Q) W
WKH VFLHQWLVWY WR FDOLEUDWWH RVKHYBORBLRQ RlUDFSF‘._’B\IK}L lD\HIH
%DVHG RQ WKLV UDQJH RMHMBWHY EWKMN V L\M

WKH SHULRG ZKHQ WKH WUHHV PRWWHOWNXH@\ RVMR NHUI%WW
7KLV PDUNV WKH SUREDEXUHR X\S. PH RA FRWLY
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1DWXUH 3XEOLVKHUV 86$@

$ #1 n $ +
$|
@

SURJUDPPHG GHDWK

k

3

LQFUHDVLQJ SODVPD YLUDO ORDG

WKH <HUNHV 1DWLRQDO 3ULPDWH 5HYVHDHUWFKLV&H

DVVRFLDWLRQ ZLWK RWKHU UHVHDUGKSRD¥REMDHV A

ZD\V Rl UHGXFLQJ SODVPD YLUDO ORMIXGMW LI®/O RQ
PDFDTXH PRQNH\V VHYHUHO\ LQIHFWHGUZP\B K I6,¥ H
Rl +,9 7KH VFLHQWLVWY LQMHFWHRIQVKQH @,B QWL
KXPDQ 3' IRXU WLPHV RYHU GD\V IRYAVEHUQL Q&
IRU WKUHH PRQWKYV DQG IRXU ZHWPRQ\WKVF YW GWIKR
DQWLERG\ WUHDWPHQW $QRWKHU I|[EHH Y6 O LD IFRE
DQWLERG\ DW WKH VDPH GRVH DQG W RWKHGX GVHH V
IXQFWLRQ RI WKH DQWL 6,9 NLOBWUVRHW RN YRQWY
5HVXOWY VKRZHG WKDW WKH LPSURY W HDQXH
DVVRFLDWHG ZLWK D UHGXFWLRQ LQ'BY9DO RS WHR
DQLPDOV 7KH 3' DQWLERG\ WUHDWFHR®L
PHPRU\ % FHOOV DQG WKH DQWL 6K® VD KDIVE RE IY
UHSRUWHG EHIRUH HOWHZ KHIIMX BHHOX 9 K
1IDWXUH 3XEOLVKHUV 86$%$@
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86 UHVHDUFKHUV KDYH LGHQWLIL HGP D OGHH W WIRXWY
RI +,9 LQ ZKLFK WKH YLUXV FDQ WUDNRI UMD KK DG PR

FHOOV LQ ZKDW FRXOG EH WKRXJMMWVBWVIRRO KNRKA\YR
DFFRXQW IRU RI DOO QHZ +,9 FDVHWRLQ' &/ KH 8
%DVHG RQ LWV PRVW UHFHQW DQDO\VWY PFROWH G G/D
ZHUH QHZ +,9 LQIHFWLRQV WKBWG XHID W R DIQLG
KHWHURVH[XDO FRQWDFW 6FLHQWTENWRDXQRBH R
IRUWKZHVWHUQ 8QLYHUVLW\ )HL QEH{ UR X6F®& RARKCD W/|
SHQHWUDWH QRUPDO KHDOWKZEHQHMDAD RDIQV VN W
FHOOV DQG LQIHFW WKHP 7KH UHVHBUEKWKVSK
DFWLYDWHG IOXRUHVFHQW WDJV DQG ZHWDW
SHQHWUDWHG WKH RXWHU VTXDP RXKDB &L WXMHDQ
WLVVXH :LWK PRUH WKDQ KDOI RIHWWHR®@H Z RRIC

PW ZDY RRFGIGH
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ZRPHQ WKH SUHVHQW ILQGLQJ LV H[BBPWWGRWRWKH
GHYHORSPHQW RI QHZHU PLFURELFLGHARPBQG|I YREFLQH
>+RSHHW BO&%WSQQXDO OHHWLQJ 6DQ JUDQFLVFR

(
# A
(

-3 3

A
(

4

HM®LQJ DPRQJ K
AR RN W KH QFH +,9 ZDV IRXQG WR EH D FDRVH[RIHQVEYH

KD X KDV EHHQ SXW IRUZDUGKW R ILIBHAQ W IKIN WHHK M VWV
19U ? 586 WR WKH GLVFRYHU\ WKDWDREKLR'S BQ ] HFHRK 0Q &
VVDP(?M%%HR(?H%H\?@K ZLOG ZLWK 6,9V P ®E FAKRW D QG P Q¥ B

YH OHDG WR $,'6 +RZH YO ROV GRIDLODA) UTKKRIVLY

HVSLWH LQIHFWLRQ ZLWK LRPWRRGH ISELAQWHY' D
WPHSWHDP RI VFLHQWLVWYV LB R KV & H VHDUNKY &1
(PRU\ 9DFFLQH &HQWUH KDERWEL VFR Y B UHFGN WH
G 6 9 LQIHFWLRQ LQ PDRDVMWHAP EWKAR RRV VK LT
[SHULHQFHV LQFUHDVHSUBBYX®AWWXRE LRIQ!
YREWRU FHOOV DQG SURQUHAR @ WIIOAW D RO DX U
LRdﬁgl WLRQ OLNH 60V GRXQRIWD AZWKLYELWL R BHQE
L@EMF o R s $,'6 GHVSLWH KLJK OHYRDOWLRQ ROKIR LLGHD&,R QY
EH DWWULEXWHG WR VLJQLILFDQMDIGQJIHAUWR FIHV SHF L PLH
GHQGULWLF FHOOV '&V LQ $,'6 VXVFHSMHEGMY RIKHI
REVHUYDWLRQ WKDW '&V RI 60V DUH VOIRAY BAX Y FH SWL |
H[SODLQ ZK\ 60V GR QRW H[KLELW MEBQGDRR QRWXG@HYI
$,'6 8QGHUVWDQGLQJ WKH SDUWDPXQD US BWWDDL\WVLRI Wi
PD\ KHOS JXLGH WKH GHYHORSPHQV SRIRDS K FIVI LW K\J WH E
EHQHILFLDOO\ OLPLW FKURQLF LPREQKKPBQV Y DWIUR®OL Q
DOLDW OHG k 1DWXUH 3XEOLVKHUV 86%$@
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IPRUHBAN X QNQRZQ +,9 VWDWXV DQG WK HKUWDIRU A XADA HD ZD W
WERKMHQHG IRU +,9 FR LQIHFWLRQ - BVE HXSKIHOL W Q@ B RUW |
GREAGYBH HHUOLQ UHWURVSHFWL YRIOR FRRIPSWD WH SK WKL
WM P FFRHUQIHFWLROQV LQ +,9 SR\OMWL YEHH VDHEH QQ HJ D W |
RGCG BBYRRQAVOYHVWLIDWRUV VWXGLHG FWKHOBBRUBWRY\ B
UBQ MRAP XREK WHYSPRRORJILF ILQGLQJ URBHDWRBAQWA DQ
(RQ HR & WIEHK WXYH SDWLHQWY WUHDWHG ZRUHRFR Q. DUHFWE K G
LRQUE D VAGPHWHWVWLQIOY WKH +,9 VWDWER ZKD GQS UR Y MRKKH O
BHH®R CWRYHVVXEMHFWY DQG QRWDEO\ +, R IGWKHIIV\HH ZWW B
&'& FDWHJIRU\ $ ([FHSW IRU WKH GHYQIOUFRQWOIHD®
SURWHLQ &53 WKH FOLQLFDO DQ®R®W DG RIUDW REW\WIZ IQHE
SRVLWLYH DQG QHJIJDWLYH 7KH VWXGOWIGRER \§ KRB WG RF
Rl +,9 LQIHFWLRQ LQ DQ XQH[SHF MG KIKLE IQ XPESHKD \F
WKDW SDWLHQWYV ZLWK RFXODU V\$SRUOEW BRH® | WRWE
> XQNHW-DO -RXUQDO RI ,QIHFWKRQ (OVHYLHU®@
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D KLIJKHU EDVHOLQH YLUDO ORDG WK H XWKAWKHDW R/
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TRO0O OLNH UHFHSWRUV 7/5V DUHLEBP 2 QHFDWWHSR (
LQIHFWLRXV RUJDQLVPV HVSHFLDOO\ ULRXVHFRU
LQFOXGLQJ +,9 +RZHYHU UHFHQW WWXG ISHINH WKHXY!
FHUWDLQ SRO\PRUSKLVPV LQ 7/5 FRXKHUEH. DD U RF

DFFHOHUDWHG SURJUHVVLRQ LQ +,JUSDWIRPQWNKH 'MKDUMMEVEG RWXK QLDLG QLK JRY QHZV QHDBU KWHIY HV

8QLYHUVLW\ OHGLFDO &HQWHU *HUPRQ\RUHQRWY
SRVLWLYH DGXOWV DQG KHDO WK\ FRIODWHU RX ¥ Of
SRO\PRUSKLVPV 7KH\ VXEVHTXHQWO\ D W5 HW/GBEWWY
YDULDWLRQV DQG UHODWHG WR +UHGXUWNVHKKRZRJ
SUHVHQFH RI WKH PRVW IUHTXHQW 7®QSRHXP RWD
DVVRFLDWHG ZLWK KLJKHU YLUDO ORDWWN ®WREI UDHF
7KLV LV WKH ILUVW UHSRUW RI D PHQPWVRE@DDWH
VXVFHSWLELOLW\ WR DQG D PRUH VHYBHUYVHDMHL Q1K

UHVXOWY PD\ KDYH LPSOLFDWLRQV IRWXDWX I DM VN(
ZHOO DV IRU +,9 WKHUDS\ DQG Y IHF PAV® B WH. R AL
DO $,'6 k /ILSSLQFRWW :LONLQV@
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Tk H FXUUHQWO\ DYDLODEOH WUH DWW®HWQIW WRCSQWL R

UHODWLYHO\ OHQJWK\ WR[LF D QX RHWQMWQI R B XOIGH U
FDVHV RI H[WHQVLYHO\ GUXJ UHVLVWRQW HX HQ5Z7%

W IORNDIQRYIKRMYILF ,/ DORQJ ZLWK $57 FRACGFRERWVW QVKH &R
KADUG/LXHEWI B EMWH PRKBE WKDQ GRHV $57 DORGIMWKHEXYWWKWVZBR
0F\D XYY F\OOXBIW HR) LMPRVR EHWWHU KHDWKKW , W K DML Q R ZWERH |
S\ AWINRKOHD. @) DA &' N R1 +,9 DVVRFLDWHG 2R REL QB NWRQF RPE DO
BLNIKMWRPKVHE ,,, WULDOV RI WZR PDYIMWULQWY U QXN L REGE
RWW6,/&$$7 SUHVHQWHG DW WKH UHFHQW®@\ FHRQERXIGUDHG &R
2SSRUWXQLVWLF ,QIHFWLRQV &52QDD®\0RB & WLIHMG AW
ZKHWKHU JLYLQJ ,/ WR +,9 LOQIHRQHES T QRIXOLG XIBIGIG D
KHDOWKLHU ORQJHU WKDQ +,9 LREOWBEIVQGKWLEWXG
LQYROYHG PRUH WKDQ +,9 LQ IFHFEX\QHGU Y RO X @OWHHILAL
WKH VWXG\ ZHUH DVVLJQHG DW UDQGRB7WROREHAHRUF
FRPELQDWLRQ DQWLUHWURYLUD O\ RSYDUMIL Y M3-KDWIPQ Wo
6ZLW]JHUODQG D VIQWKHWLF IRUPH RBID)/ F\FRHWU WHRNH
YROXQWHHUV ZKR UHFHLYHG ,/ DQG \Ws@W] 5@ H GHIQFHIH
LQ & 7 FHOO FRXQWV WKHVH LQIFQWRWH/GGEEE QB W WY
DVVRFLDWHG 2,V RU GHDWK ZKHQ FRPSDWHHZYWHK RVEF
WDNLQJ RQO\ $59V $OWKRXJIK IXUWWKWH D XIEE\NHVWILQK
YHMWB HIROWH KH WZR VWXGLHY FOMDHRIGHP B QS VOURDWW HRE
RYHWHBOWIRIRXWFRPHV IRU +,9 LQIHRBWING ESHRSOM G7 KHWDM F
HH VAR 20 WK DPWOOV LQGXFHG E\ ,/ SOBL@RWKROH,2Q SH
R D@/WEVRAGVOKWK DQG WKHUHIRUH WKH DWGPLIQR V\EHQ WILRNG
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:EWH%%QW\%v(%’SWDWHV IXQGHG E\ WEOHUDW DRED OQ | B
oww VVPY EW Ry $og P QY HVWLIDWHE QLR SWHLRQW 3§ HOLG
onvhG L B8 PHO (kP V" BHPRQVWUDWHG HQFRXUDULAD NQGQW &
EOLWHG BWDWHV 7KH VWXG\ DVVHVEHG MR |RQG IGIA
WKHLU DELOLW\ WR SUHYHQW G, 9 LQRPHQLRQ Y& X\GK HV E
$IULFD DQG WKH 86 ,QYHVWLJIDW RUW KRIl RLHEH RENXGE KL
NQRZQ DV 352 JQGHYXV 3KDUPD ,@FW R HH Q0N R O QX
DSSUR[LPDWHO\ SHUFHQW HIIHFWLWH ZRXOHURBGW EiH
FRQVLGHUHG VWDWLVWLFDOO\ VLJOQILFOOW FDIK LWW K\G
HQFRXUDJLQJ UHVXOWYV WR VXJJH VAL FDIOD WQ B RRULSRIREWF
D JHO IRDP RU FUHDP DQG LQW HQ GH® QAR SVWLYRID W | W K
RWKHU VH[XDOO\ WUDQVPLWWHG [ RQOHRWIRQ\G H KHIQH DYS
v BRI SEHHYW QW ROOH WR IHPDOH V H [ XIDROWWRID Q.FHMARL B @
o BROWERGHBIHQFH RQ SHWURYLUXVHV ORIBRUMD@ LD BALW
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6FLHQWLVWY IURP WKH $OEHUW (LDH/ZAVHR QN& KD HJ
WKDW D FRPELQDWLRQ RI WZR DQWAIBHPRWL RW OHD
LQIHFWLRQV FRXOG SRWHQWLDOO\ WMIPHIBWW RS G kbW,
ZKHWKHU LW ZDV SRWLEHFXHHWRAPBVWAWIXVFHSWLE
DQWLELRWLF IURP WKH B ODFWDP RO WKW WZ KDNVK
SURYHG DFWLIHUDIAHOQRALRY/WR WKH SUHVHQFH R
ODFWDPDVH WKDW EORFNV WKH DFWRXHWHNLRIFQ
DFLG WKH RQO\ )'$ DSSURYHG R ODHWWREDYHLQR

PHURSHQHP LQ FRPELQDWLRQ ZLWK ¥ODDXQNQRIF;
DQG ODERUDWRU\ VWUDLQV ZLWKRRW FXUXJ URREP
HUDGLFDWLRQ RI 07% ZDV DFKLHY R\X H LRARKPLEQ Q D W
HTXDOO\ HIITHFWLYH LQ GUXJ VXVFH®WQEO HKMHQ&6 A
WKH FR VSRQVRU RI WKH VWXG\ LV UGRY WIROSU

FODYDQXODWH LQ D VXLWDEOH |RU/P XEELWDRRE >
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n\g EVWLV?I%?HWKDW FHOO PHGLDWHGRIYRBXQ AR QNMBER®D \RH
1@ II__E@WL Q D GRXEOH EOLQW WWKBEH ZDVWHMMNH BW RF
WB‘&I:IWH% {78”_11§LUOVY_§L$PHULFD 6RXWK BBHHLWBRXVO® Gb XV
BW%’E HIJDWLYH SDUWLFLSDQWYV ZHUH U WG RPZOH UHV VLY (
5. \VWLD%WEWILRQV RI 05.$G +,9 GJDJ SRF-OUGHILYBRFD

.YL\&%DSI5|§§IDIZ—IV\W<K D SULPDU\ REMHFWLFHX IRV LWH G RQF WD R®
%M HLQ +,9 YLUDO ORDG/WHVIMRLQR Q 'XQDQIVIWK
HELILHG IXWLOLW\ ERXQGDULSIVHEBWHK PHW WWRE

5HVXOWV VKRZHG WKDW WKLV FHOO @ HXRVD V8H & YLHPW Qi

LQIHFWLRQ RU UHGXFH HDUO\ YLUDDV W YIHF RXQW ISRV

LQVXIILFLHQW HIILFDF\ RI WKH YDFFQQHF VDIRR LWQIFW HY

VXEJURXSV RI YDFFLQH UHFLSLHQWVFREHQEHEYE MW Q Y H\

IDQFHW k (OVHYLHU @

+,9 67' *XLGHOL

$QWLUHWURYLUDO 'UXJ 5HVAWWDRIFHFBHNRPLQJI LQ $GXOW +,¢
5HFRPPHQGDWLRQV RI DQ ,QWH |)BEMARIREGHD® $,'6 6 RFLHW\

QWHUOHXNLQ .,/

LV D VLJIQDOLWXWRODHFKQHWEBREXWEG 4¥3F MRXUQDOV XFKLFDJR HGX GRL SGI
LPSOLFDWHG LQ UHJXODWLQJ &'VXU YLHD® suww%m

FHOO OHYHOV GURS SHRSOH LQIHF®&BUDBDKH *WR
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$QW L UHWAKNEHMLY VBHYRHLQJ LQ DCHEPNERNY, RRQ BGL,+ *UDQWWY
5HFRPPHQGDWLRGWH B R WHR QDO 8BRS SREGMVFEK W HRFLHW\ KWWS  JUDQWYV QLK JRY JUDQWYV JUDQWBEDVLFV KWP
&0LQ ,QIHFW 'LV !

,QYLWDWKR® I RHQRWH.FW3 @ B R ${R WD DWRES @ \BHU\. RIWIHL PO B WD
&DUH RI3DMW LHDMH @ W KZ & WIKRQHF RHEHERIPHHEDOVL WL GG D PREGKBENGE & PLFPE DQLIFR DY LERB QHZN SHULQDWDOBPHGLFLQH KWP
+,9 +HSDWLWLV % 9LUXV GRWHD @BXLAQH,063DQHO
! , &0 5- X)XQQ RRIUS NV HIDIIF KK) HIOORZ ¥ KK 5SV

KWWS LFPU QLF LQ MUI KWP
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&RUUHFWLRQDODEHWDWLQJIV 7KH (OL]DEHWK "ODVHU 3HGLDWULF $,'6 )R XQSBDWLW QR'QD@® W
KWWS 777 FGF JRY KLY WRSLFV WHVWLQJ UHVRXUFHV| Ix L8O BYURKeRAPHE W LR
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7KH 5R\DO 6RFLHW\ ,QWHUQDWLRQDO 5HVHDUFK *UDQWYV
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KWWS 77ZZ QDWLRQDOWEFHQWHU HGX GUWE GRFV 0'54%B:HEBODU SGI
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(XURSHDQ *XLGHOLQH RQ +,9 THVWLQJ 2 2 + $+ $
KWWS ZZZ LXVWL RUJ UHJLRQV (XURSH +,9 7HVWLQJ| *XLUGHOLQH S
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*XLGHOLQHW 3RY RHGHV,P\S DRI@ HRQ \S B O/ILIREOR 5@ BV(ME @ BHDWG ' (DU DRVOWL F LD, 9QAMWMIFRQE, 9
5HR® @ IRW N 13 PEPUKEGWWR QVKE Q BWRD ' & 3$+2
KWWS ZZZ SDKR RUJ (QJOLVK $' )&+ $, /$%B*8,'(B(1* 3 TkH 8 6 )RRG DQG 'UXJ $GPLQLVWUDWGERQKH $LUIDV Q3
DFLG WHVW 1$7 WKDW VFUHHQV IBHQWKMW\SHNVRRQFHY
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