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$URXQG WKH JOREH +,9 UHVHDUFK FRQWLGKBW,
SHUVSHFWLYHV GUXJ GLVFRYHULHV GUBBREROR
LQQRYDWLRQV ,Q WKLV LVVXH DHYHBEEVVERLRNU R
DQWL YLUDO GUXJ UHVLVWDQFH DQGDBKDFEKDQFH
GHYHORSPHQW RI WKHUDSHXWLF LQRRWDRQRQW

GLDJQRVWLF WRROV DQG UHFHQW KIs RWHY MFRP(

0,1,5(9,(

‘'UXJ SHVL

$v WKH HQG RI DQ HVWLPDWHWG O LPALGILRIQVEKHWA & &
,PPXQRGHILFLHQF\ 9LUXV +,9 DQG KPRWHGWHKBQRI| 3$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 UHUMNJLYWY QOUWRIQ BH T
HW DO @ 7KH XQGHUVWDQGLQJ RIUMHK/H VSVDL QF H SKYR/O K
WKH FROWH[W RI WKH YDVW +,9 GLN HWYDW\ WNFRPER QW
LGHQWLILHG DQG KXPDQ LPPLJUIMMHRINDIQE®LIJUDWLRQ

+,9 'UXJ 5HVLVWDQFH
3UH H[LVWLQJ RU WUDQVPLWWHG GUSDWHNQWWDWQERI
ZLWK DQ +,9 YDULDQW WKDW LV BRU H DGAWILHMW WRQLW DA
@ S$FTXLUHG GUXJ UHVLVWDQFH REFHREX @ B0MQ 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 WHNUYGIWD M | G
ELQGLQJ DQG DFWLRQ DQG SHUPROMMUD @ KIH $FQ UFDW L
WKDW DFTXLUHG GUXJ UHVLVWDQFBDRX\WDWWRGYWD @, 2
LQIHFWHG RU HYHQ LQIHFWHG LQGLYLGXDOV

D S¥RO xR RHEDBYI UHVLVWDQFH Q@ VOERQWHAUQH QW EHE W
5 L GO IGXR B P SIQRE DEQ® LW\ RI FRPSOHWH WLR DRX WXISSWHR V|
& D UWHOHREWQQIDLOXUH ORUHRYHU GUXJV DUWRIPP RQMU GRIXG HF
¥ R® FRXULR @DDQRUIHVLVWDQFH WR RQH DBQRB FDR) RO VB
HZIHMKR FELRRRIWVADIPG! FODVV 7R IXUWKHU FRPWD QMDWH UWN
DRHR ¥ R SXWB W LRV H[LVW DV PLQRULWR YBBRDQWW DWRSBRDI

GHVFULEHG :KLOH +,9 DQG +,9 *HRX$SHB RFLIGIE
$IULFD WKHVH GD\V LW LV QRW XQERP®RQ QVRWs
WKH ZRUOG :H ZHOFRPH WKH DQQRX®RHPISQWREH
ILUVW QXFOHLF DFLG WHVW WR VFWHHIDNI RO WK B
DQG +,9 JURXS 2 WKDW ZRXOG DV WXUWHR X DKHIKQK
VFUHHQLQJ RI EORRG DQG WLVVXH V2XWMKIHUF & X & D
7% V\SKLOLV 7/5 SRO\PRUSKLVP DQG GXFKDRRU
XSGDWHV RQ DQWL UHWURYLUDOV

‘H KDYH DOVR LQFOXGHG D UHSRUWR@®@B5DQWL U
WUHDWPHQW XSGDWH DQG 7<%6 RVW%GREMKGRS 5
-DQXDU\ ,Q FRQWLQXDWLRQ L \Z HOHZR/ROH W WIHGH
IRU RXU 6HFRQG +,9 6FLHQFH 6\PSRXYYWP WR EH KH

, KRSH WKDW \RX HQMR\ UHDGLQJ IWKL WX VL\Z\LX\HK
VXJJHVWLRQV DQG IHHG EDFN

6LQFHUHO\

Q/WRWRHDHQWLUH YLUDO SRSXODWLRQ DIQUD B VWKKHIOW LLFQ ' F
HSRMMENHROM G HWLF PDWHULDO % RWK RI  SUKHHWHHU WEW QR Q
' SWE R DA QUMWL DO O\ UHVLVWDQFH Y L UDRO PRI M Q W IE D WF KB
HVBQRH RIXLWDEMH GUXJ SUHVVXUH PRGWH YIHLQXXBIO QQ VH
RR&GNSIS F$57 KDV EHHQ DURXQG |RUWL R/H J GIUX F DUHW LS/HAU
FGHWBRBMQW S5HSRUWHG UDWHY DUHLIBAWWHKGJKHY VWD
UR XUHVWYH B QY HIQ G Q G WY XD O QWWOHIRU DFTXLUHG UH\
SDWLHQWYV RQ F$AW>BQF®PBY D UHVXOW WKH XVH RI Ul
LQ FOLQLFDO FDUH LV LQFR U SRILIMNG RROWNROW LR-LD W/ [FDHPC
HW GBYMDDUMHVLVWDQFH XSRQ LQIHFWDRQ RRU LFSR @ RV WHIDVD Rt
SIGIDOs KQ SUHJQDERA BOLWEFK,Q ,QGLD DV LQ PDQ\ UHVI
WR RHWMWMWHY WKH XVH RI GUXJ UHYV DWW DIQF W WMH\VON XQF R
DG LREKYHU ORFDO H[SHUWLVH LV EHLQMG D DNORE KEDIMW
@ DV ZHOO DV RWKHWIRRFOWLRQRUBEHQ @ WR
DREDGHORDWROY DVVHVY WKH LQHYLWDEOH UMYV WISGIFN
SUHYDOHQFH

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

3URI 6XQLWL 6RORPRQ O
(G L WLRBEKLL Ml

WASHV JURXSV DQG FODGHV RU VXEWISHWLGRVEXYXWKFK
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FDXVH $,'6 DUH WKH RQO\ NQRZQ PHPHBPRNOWRIR[WK
UHWURYLUXVHV ZKLFK LQIHFW KXP\DSHF LN WW DX@QERHLW,
HYHQWV ITURP QRQ KXPDQ SULPDWHV\SHWHRH ROXIMD @/ ZERpATAE v/
UHWURYLUXVHV +,9 DQG +,9 7 K BMH KHIGU XBAH W KBAW'S Vv
JHQRPH RUJDQL]DWLRQV DQG SK\OR%JHQ.N’WWFKI—UHPIM\RURQVKLSV +,

SDWKRJHQ UHVSRQVLEOH IRU WKH $08VSIVQRBH®BILA| HX@MKHU DQ 11
VWUDLQV RI +,9 IURP GLYHUVH JHRKDDS KVRD® RV IJERY EWKRZ

VXEGLYLGHG LQWR JURXSV VXEW\SHV UNERPEQ[SGW DQG FLUFXODWLE]
IRUPV &5)V  *URXSV UHIHU WR GVVOVLIRRWAYMR4,9 |2 O IRHE L 3%
2XWOLHU DQG 1 IRU 1HZ RU 1RQVEHIRRVW FRBPRIQ 19 4

W\SH JOREDOO\ ,W KDV GHYHORSHRI DB QHWIMD BUEHQYUWGHJIUHH

DQG FDQ EH IXUWKHU GLYLGHG L®HWR GXEINXEQWS HVRXEE VXEW)
UHFRPELQDQW IRUPV 7KHUH DUH QURNSSKUHOVXBWSHY ZIWKLQ 3

& ') * +-DQG. FLUFXODWLQDQBFRPEWQBQMW DRGRWLRQDO "
UHFRPELQDQW IRUPV

'LVHDVH YV 'LVHDVH2WERPIMHQW 2XWFRPH

ZKHUM PRVW GUX UHVLVWD QP UHVEDSRK AR o8 G g LS4 JrG @ LY FKDUDFWHULIHG EV WQHDFKUmOLW i
7KXV DOWKRXJK LW RQO\ FRPSULVI—S\DQGI—R?LWKWK]WE;@E\P+ 9 XOPLl—bDWHV LQ WKH GHYH KQUWWR L FD H B

@\MEV %\\yLDG KRVW DQG YL UEMHODDFRMAIDW B GHZ EW
il

PDMRULW\ RI UHVLVWDQFH NQRZOHGUGMIHNWEBULZNYW &
VXEW\SH 7KH PRVW FRPPRQ JOREDO +UHWHRQD BN H VI \

%}}k UHVVLRQ QRWDEO\ KR VR\O\W#/B UIDEIWRYYV RI

PRUH WKDQ Rl WKH JOREDO +,9+HPIHGMMEBOS RS YO D \\// bW HWQFLT/GZHL(\;NHK;\ +N’9RFZR UWME\?BWU‘:HE:JELH?I;[5> :;(
7KLV LV WKH PRVW FRPPRQ VXEW\SH LODVERXWEBEUR %I % DV % Q Q ;

WUHDWPHQW DFFHVV LQFUHDVHV JORHEDNXOHVWKKD@X U IO \ °oH DVVRFLDWHG zLWHK 6 XQL

\ i-O[ 'I_RlBQIHFWLRQV SRVVLEOG IGIMGD WK, RSOV

H[SRVHG WR DQWLUHWURYLUDO WI-KD-I\UI-DS)QZBLQJO-IYLIDEDPgﬁ)_ IS?F (5/ L
PR
FRQVHTXHQFHV ZLWK UHJDUG WR HYROXWLRQ RI GPXJ UHV/W\P\ﬁIB‘gIEH

,/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 KUHFRRH
IRUPV RFFXU WKURXJKRXW WKH JHQRWPRI IXWFWLR
LPSRUWDQW SRVLWLRQV DQG RUGORFLUMNKIDMW QR

FH 6 FLHQWLILF REVHUYDWLRQV VXFK D VGWKHHD M H. \RW HGLFWR E
AW L E&HMYY HQ WIPGID RRUDWLQJ WKH VHYHULW\ RWRQREREW BGQ
Q WRRWHENXWLF DGYDQFHV H[HPSOLILHERESRE ZDRU S U- QK
HRPWOFRY\LQ WKH ODWH -V 7K NMW ULWD WRR@R KD VE \ |
RV QAWK FRRYH GLVRUGHUV QDPHO\ | WXDRALIV M H PIEDV IDYGH
UF®EWH & WERR WRBIOID[WHDQ D WKRORJ\ 7KH FRQABSEL LV
GLYHUVLW\ FDQ DIIHFW EDVHOLQHNV\SWR WAEVDDRHIMNO QY RUF HSM B/ RBW VXEMHFWY WKDW PN FRQ UM WW GRH
WKH SRVLWLRQ UDWH DQG PDJQLWXGHWIRQURQHABHBYKFIDRFTHQRATWR WXEHUFXORVLV /D@ EZRY H/ HW K H WWDLD XG
SUHVVXUH LV SUHVHQW 7KHVH FKDQJIWMR @WQD WHNRBHQHRFRUZRPPWE QX WULWLRQ GKIHVAVOIRE W R L WKKUHWVD SFHOH/DL
UHVLVWDQFH SRVLWLRQV QHZ UHVLVWDIUHV VSWDQMHRQY) QEWZp tPWHNY BOHEBERZBOO BRRBWRM\ 5K LPPXQRJORE
DFFXPXODWLRQ DQG GLYHUVH FR WRMHDELQLWXURI FRZPMEIRMMF GLVHDORD GRIZHGI QMHRREVHUYDWLRQ WKDW
LPSDFW LQWHUSUHWDWLRQ RI GUW¥X IAHS/Q VRDINLRD SVLWLIDWLRQ 7KH QDWXUDO LRPRORVXSS
FDUH >.DQWRU @ 7KHUH DUH RBIQ\ VRENVWUWDWHR WRERPMXEHPLVVLRQ RI QHSKURVLV D QSV RUKIDBE WRI HQRSW

DO @ +RZHYHU LQFUHDVLQJ GDWDQRWPWHKRH G
UHVLVWDQFH LQ QRQ VXEW\SH % YL UXWHWF HAX LG 3
UHVLVWDQFH HYROXWLRQ DPRQJ +,9 RIXE\DVE H\WQ RE
DW QHZ SRVLWLRQV DUH HPHUJLQJ DQWDQRNH
DFFXPXODWLQIWs MADWRBEHFBEVLYWO $ULRWKDO
*URVVPRDWW DO %UHERHO %UHSQ@HRO @

B R HOHEEKH[LVWLQJ FRQGLWLRQV FOWAMK UZQ \BH FRADHS LW
AKOWQREBHWABW! + 9 $,'6 LV SUHYHQWHGWRLU PPRXGALDIHLC
DXDQ @Ry P Weke 5A FKHPRNLQH PXWDWLRQ DBIGEQW,9
UBQWWHWRVIOWLRHYL IURP LQGHSHQGH QU RMRAIDVIEKH JG |
VXSSRUWLQJ SUHYLRXV REVHUYDW IR QNVUWK DBW KRS QWHR
YLUXV LV DVVRFLDWHG ZLWK D PRUNH SRYRWUWYHOSD S/
5HFHQW HYLGHQFH VXJJHVW WKDW +,FBRQILWEWHGYXEW
7KH LQFUHDVLQJ JOREDO XVH Rl JWMBRWLUFLQUXR @ MXEWWKRJHQLF KXPDQ IODYLYLUXV WE&H Y%UYLYKV
% LQIHFWHG SHUVRQV ZLOO VXUHO\RDXWRHQAH RKDDX QRM YY WPRSA RS\ ORQIHU WKDQ +,9 SRVEWI H LOQBEWIL
WKDW OHDG WR GUXJ UHVLVWDQWHLQ Q&®U %R WHHY VLWQ@W@@I@MW@* @ 1XPHURXV VWXG VKW KDIWH QGIHR R Q)
HYROXWLRQ DPRQJ GLITHUHQW +, 9L FOUUAIMMLRQVKIR I SEIHQWWDOBPRQJ VXEMHFWYV ZKR DUHKFWRKRNFWHKR DRI
XQGHUVWDQGLQJ DUH LPPHQVH ZLWEREROH+VOKDYIHFWRIGWKHG ZLWK RQO\ +,9 QW UWKO IO | HAW L K QVRL BH
SRSXODWLRQ KDUERULQJ WKHVH YDURDQIQWW D XHWKPHRMHKBMI VBN YU GHFDGHV ZLWK QR DSSDOEBQWVVORQLGH
IDFWRU LQ WKH HYROXWLRQ RI GWR.E K HRHWWDRRHHEW LO @ A5 ®Y @ 1XPHURXV DWWHPSWV ZHUH RPW&HUWR
GLVHDVH SDWKRORJLHV QDPHO\ KHSTKHRFHODXQOW
FU\RJOREXOLQDHPLD DQG VRPH KDHPDHUR O/RK HFBIOI QIO
FRUUHODWH ZLWK DQ\ VSHFLILF GLVHIDEPLQJX OMLLAHEZ R
SEHFDVLWIBDO 5,6 DVVRFLDWLRQ ZLWK DQ\ GLVHDVH S{GN®R®RWR WRHIHS6Q'
SUL\RVKAW .DO - SFTXLU ,PPXQH 'HILF 610G U VXSSOLHV IRU WKH *%9 LQ EORRG WUDQVIXVLRQ XQLWV

$URUD H8V¥ DO 8,6 5HV +XP 5HWURYLUXVHV
%DODNULVKRDIO 3 $,'6 5HV +XP 5HWURYLUXVHYV

BUHOQHIV BO 8,6 ) *%9 6DLOLQJ LQ WKH 6DPH %RDW WR &UDPS +,9-V 6W\O

% U HQQH ¥ Wod,06 ) ) *%9 & LV D SRVLWLYH VHQVH VLQJOH \QR®BIQGHG 51
THUHWWEXBO 25LQ ,QIHFW 'LV QXFOHRWLGHV ORQJ ZLWK D ORQHGFRGEH U HD & RQJ SIWRW
e By gowLyLE TISEIWUDEW DPLQR DFLGWW/®WDU@ %HLQJ D IODYLYLUXV *%9 &
SLUVFK HOB DO &OLQ ,QIHFW 'LV FORVHO\ UHODWHG +&9 DQG DOVR WRQENEJI¥%HH QR 8 ORE!
DQWRWXUU 25LQ ,QIHFW 'LV DQG :HVW 1LOH YLUXVHV 6LPLODU WRVH® SDABH QW DO
IDewomme s 1 oo e GHPRQVWUDWHG E\ WKH KLJK YLUFHBLBXICQVY & B M HFWH/Q
OF&XWFKDQOMG 9LURO 6 6 RI EORRG SURGXFWV DQG LQ KLJIK WLGN XU RNSW W XF &V
SLEKPDQ HW DO 8,6 >%MRUNPDQO @ ORWKHU WR FKLOG W WDIQ®BL GV DR >0
6HQ BW DO $,'6 SHV +XP SHWURYLUXVHV VH[XDO FRQWDFWV VLPLODWWWRO+@ KI¥MRENRQQUHSR

6KDIHU AW DO $,'6 5HY
6KDIHU &OLQ OLFURELRO 5HY 5 ,QWHUHVWLQJO\ KLJKHU UDWHV RUJHSIFRUWHGE AVQL R ® ER/DH




+,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\ D +DPPHU DXQRAHQRWQJIV $UJIXPHQW"

*%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 & HIILFLHQWO VU@ SQUEDRMHNVL R

UXJ&&BDAJH PXWDWLRQ WKDW FRQIHUV BBVDQW DQH$IO WD W |
O] FIROIXQYIW FDMOVR EH QRWHG WKDW +/$ &RABQF [ULEERG GRBPIG
FW VFRIQ WL Q Q@I =15' JHQHV FRQIHUBLQWHGY ZRARWKW 4 R
>6KBQNDU FRXOG OHDG WR WKHUDSHXWW FE B SIS HF D WY1 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%KBQFHY RQ +,9 GLVHDVH SURJUHVUNER®WICA BEKYRO

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

KDYH VLPLODU FHOO WURSLVP 1XPHURGY WKDWH DX
LQIHFWLRQ LQ +,9 SRVLWLYH VXEDNHF WS RSIWRH
>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
RQRIQG GLVH

. O
+,9

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

%RVWRQ 0%

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

HQQHG\HW DOQIHFW
MIK D o WMKBY hore 9Luro
& Z0ROMNQ ZAMHDOG - $X VW
vV H 1@ W AR B R RRPOR |

%DVDJHRWV\D_@F)TXLU PPXQH 'HILF 61QGU

H[SHULPHQWV WR GHWHUPLQH LI t%Qa&mwmmmmmeuug-@@bgg NR Q VI HE W

WHVWHG WKH SURGXFWLRQ RI S9 DURZMIK QL ool
LQIHFWHG ZLWK +,9 DORQH *%9 & RGRO & Q¥HJ
LQIHFWHG ZLWK ERWK YLUXVHV SURG YKV H LQIHE
+,9 RQO\

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

(N F SRRV DHIN WO @D QV 5 6RF 7URS OHG +1J

FRWRULNBGQWHLIDKD B - $FTXLU ,PPXQH 'HILF 6IOGU
6WDSOHWERHP L@ /LYHU 'LV

MANGs 1 BYWISs g L DWW UL FY
7LOOPD QW M FQJO - OHG
7LOOPD QW Q' 6
:LOOLDPWIWEBDFQJIO - OHG
<HR $(HW 500 ,OQWHUQ OHG

D@ WJH—/ JO - O0HG

LQ WKH F\WRNLQH SURILOH L QHFDWAHLGH @ MWW KWREHWD R
LV WR EH UHPHPEHUHG WKDW FKDQJHW U® K L}
SURJUHVVLRQ WR WHUPLQDO $,'6LQWW X JJGIW WU
OHYHOV RI W\SH KHOSHU 7 7K F\WHRNRQWHWGQR
LQ FR LQIHFWHG VXEMHFWYV ZKHU KDV WEXIRNERY MG
DORQH JHQHUDWH LQFUHDVHG OK Y HFOW RNLWHMH H

N DQG GHFUHDVHG OHYHOV RI 7K RF\WRRXLQ
DFWLYDWLRQ RIWHQ VHHQ LQ V\VWUHHIRAED UDVVILW
*%9 FRXOG HIIHFWLYHO\ SUHYHQW WKIR®QDHW
WHUPLQDO +,9 GLVHDVH )XUWKHUPRRKP EHW WK Q
7K SURILOH LV RQH RI WKH LPPXQHIRHFEKDRWWFEW I
LQ WKH KRVW $OVR WKH DELOLW\IRIFWKHHORWR IW
UDLVHV WKH SRVVLELOLW\ WKDW WHKHVKHER 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 QKW QFF\GL VFDWR R'® [ RF LG
FRPSRQHQWYV

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

R wegaw FHW

DD,Q WK &52, '"HQYHU &2
H+ DX DQIMNLBPRF 1DWO $FDG GEL 86$%
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W WO WKH ILOG
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6XPPDUAHFHQW VWXGLHV IURP 3HUX KDYH LRWQRRIKW
UV" PLFURVFRSLF REVHUYDWLRQ GUXJ VXKEWSQRYEHO@ LDWAV DD\2

&' 7 O\PSKRF\WHYV PDFURSKDJHV ,@ ¥ BOHQFNKO
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/G 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

&RBERXVRA Q
'LWK PDMRULW\ RI VWXGLHV VKRZLQILALDIQ 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 DQ YWD\ TRHWR |
P BAREW GIREZ EODWH E\ D WUDLQHG SHGE WRIQH HOILFREV R/IWRK
GLDJQRVLV E\ WUDQVBHWRL QK HV KR OMO)

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

RQ WLRIQ FHIOWW W KXQ OxFHio\ve vDhEEd WKHQ UHFHLYLQJ WKH UHVXOWYV RI DQDO

DRG QRUPDO 7 FH

RQWP EFHOWDAMY,9 FR LQIHFWLRQV LQ GHYHORSLIJ FR)>
17(8LVDVWHU DQG 7% LV NQRZQ WR EH/ RQH: RD WIK D ORIDG
DKCYWUHRWWHE S IFUVRQY $ODUPLQJIOVHNZIHY WXDRQIKBWHR| &
MR VERAQGWKPYRVHG EHIRUH GHDWK $OWEEMNYK QWWH I 2P® |
UWA =B WhHRMWF S DB YDQFH LQ UHGXFLQJIJHEWORQ \RR FGXLDWQ |

UHVLVWDQFH VWUDLQV H[WHQVLYH XVRIXQWWKHY PNV E

OLPLWHG EHFDXVH UHDGLQJ RI WEB FJAHRZMDK USDIW WHHNQ

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

ERQH RI FRQWHQWLRQ DPRQJ UHVHIHIAK JORMN S LIRFHUIQBHH SO GBWKQ UHVRXUFH OLPLWHG VHWMLK PR E DO M ISAX

RI GLIIHUHQW +,9 LQKLELWRPDERHOBBLOHWKH 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 \W4OH&SR®
GLVHDVH LQ PXFK WKH VDPH ZD\ WK DHV HIGPHH B
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1HZ UHVHDUFK LQGLFDWHYV WKDW +,9XE B QNQE ¥ SUZH

DQG VXJIJHVWLQJ WKDW JQREZR QR XLED LYD
VWDJH IRU WKH +,9 $,'6 SDQGHPLF DW z2DY RR¥GIGH
RULJLQDWHG LQ WKH V R URWKH DB@E YFHRDVLMD JK

7XFVRQ VFUHHQHG D QXPEHU RI WLVVXH{HVIZRQ@HIVVDP&IF&%HRg

VHFRQG ROGHVW JHQHWLF VHTXHQFH BRWHVY9 WR UR
7KHVH VHTXHQFHYV DORQJ ZLWK RWKHHUQSWHFLRN VX
ZHUH XVHG WR FRQVWUXFW D UDQJHKRI GOQXWKE(
WUHH EUDQFKHV UHSUHVHQW WKYH §KV LRI®WH R L FDL®
IURP LWV DQFHVWRUV 7KH WLPLQRWLFGP@WMBWLLR Q
WKH VFLHQWLVWY WR FDOLEUDWWH RVKHYBORBDLRQH
JURXS 0 %DVHG RQ WKLV UDQJH RVMHMPWHE EWRKN M
WKH SHULRG ZKHQ WKH WUHHV P RWWHOWNXH@\ RMRW
FHQWXU\ 7KLV PDUNV WKH SUREDBQ®RXELBHDFIFRU
‘RUREH\ DQG WKH RWKHHW £20ORNRWEH\ 0 k
1DWXUH 3XEOLVKHUV 863%@
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3 SURJUDPPHG GHDWK LV DQ LPPXVQKDWH E MW SN
LQKLELW LPPXQH UHVSRQVHV DJDLOWW PIGERGLLA
LQFUHDVLQJ SODVPD YLUDO ORDG %\ GLVFRYGIWL Y
WKH <HUNHV 1DWLRQDO 3ULPDWH 5HVHDHUKLVEH
DVVRFLDWLRQ ZLWK RWKHU UHVHDUGKS RDEREDW f
ZD\V Rl UHGXFLQJ SODVPD YLUDO ORDGMW LI®IO RQ

ZRPHQ WKH SUHVHQW ILQGLQJ LV H[BBPWWGRWRWKH
GHYHORSPHQW RI QHZHU PLFURELFLGHARPBQG|I YREFLQH
>+RSHHW BO&%WSQQXDO OHHWLQJ 6DQ JUDQFLVFR
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HM®LQJ DPRQJ K
AR RN W KH QFH +,9 ZDV IRXQG WR EH D FDRVH[RIHQVEYH

KDY HNHD YK KDV EHHQ SXW IRUZDUGKW R LGN WIKIN WK M W/
iyu G WR WKH GLVFRYHU\ WKDWDEH\R'S BQ]HHRKDQ &
TYHGKY zZLoG ZLWK 6, 9W P ®E FAX®RW 1D QG PQF B
XS D OHDG WR $,'6 +RZH YHHRL RIQV GROLOIDA) UTKKRHIVLY
M QRIRZO E1PVSLWH LQIHFWLRQ ZLWK LRPWRRGH ISELAQEHY' D
Rl W REOWME Y HE W HDP RI VFLHQWLVWYV L8RP KV E H VEHDUNFKY &1
B\ (PRU\ 9DFFLQH &HQWUH KDERWEL VFR Y B UHFGN WH
v\ DQG 6,9 LQIHFWLRQ LQ PDRDVMWHIP EWKA-R RRV VK LLJ
RUDRBN ELWRWH I SHULHQFHY LQFUHDVHSUBBYXWWXRQ LRIQN
E"“"‘E%%@%—Y FIYREWRU FHOOV DQG SURDUAREWUIDOAW D RO DX U
NHUR®Ws BURKNREWLRQ OLNH 60V GRXQRIWD APKLYELWL B BHNQG
PLALRINY SRS $,'6 GHVSLWH KLJK OHYRHDOWL RQ ROKIR LLGHDE,R QU
EH DWWULEXWHG WR VLJQLILFDQMDIGQJIHAUWR FIHV SHF L PLH
GHQGULWLF FHOOV '&V LQ $,'6 VXVFHBWHMEGN RIKHI
REVHUYDWLRQ WKDW '&V RI 60V DUH VOIRAY BAX 6 FH SWL |
H[SODLQ ZK\ 60V GR QRW H[KLELW MEBQGDRR QRWXG@HYI
$,'6 8QGHUVWDQGLQJ WKH SDUWDPXQD US BWWDD\WVLRI W/
PD\ KHOS JXLGH WKH GHYHORSPHQV SRIRDS K FIVI LW K\J WH E
EHQHILFLDOO\ OLPLW FKURQLF LPREQKKPBQV Y DWIUR®OL Q
DOLDW OHG k 1DWXUH 3XEOLVKHUV 86%$@
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PDFDTXH PRQNH\V VHYHUHO\ LQIHFWHGUZP\BK 6,3 H
Rl +,9 7KH VFLHQWLVWY LQMHFWHZIQVKQH @,B QWL
KXPDQ 3' IRXU WLPHV RYHU GD\V IRYAVEHUM. Q@&
IRU WKUHH PRQWKYV DQG IRXU ZHWPRQ\WKVF YW GWIKR
DQWLERG\ WUHDWPHQW $QRWKHU I|[EHH Y6 G LD IFRE
DQWLERG\ DW WKH VDPH GRVH DQG W RWKHGX GVHH V
IXQFWLRQ RI WKH DQWL 6,9 NLOBWUVRHW RN YRQWY
5HVXOWY VKRZHG WKDW WKH LPSURY W HDQXH
DVVRFLDWHG ZLWK D UHGXFWLRQ LQ'BY9DO RS WHR
DQLPDOV 7KH 3' DQWLERG\ WUHDWFHR®L
PHPRU\ % FHOOV DQG WKH DQWL 6K® VD KDIVE RE IY
UHSRUWHG EHIRUH HOWHZ KIHIMX BHHOX 9 K
1IDWXUH 3XEOLVKHUV 86$%$@

$ 9 33- -
v $ o, (

# 0 O,

86 UHVHDUFKHUV KDYH LGHQWLIL HGP D OHH W WIRQX\W
RI +,9 LQ ZKLFK WKH YLUXV FDQ WUDNRI UMD KK DO
FHOOV LQ ZKDW FRXOG EH WKRXJM¥WVBWVIRRO LN
DFFRXQW IRU RI DOO QHZ +,9 FDVHWRLQ' &/ KH 8
%DVHG RQ LWV PRVW UHFHQW DQD®\VWY PROWH 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 KHDOWK\ZEHQHMDAD RDIQV VN W
FHOOV DQG LQIHFW WKHP 7KH UHVWBVFKIHWK ®
DFWLYDWHG IOXRUHVFHQW WDJV DQG ZHWDW
SHQHWUDWHG WKH RXWHU VTXDP RXKDB &L WXMHDQ
WLVVXH :LWK PRUH WKDQ KDOI RIHWWHR®@H Z RRIDD

@,

WKIHR QRQKXPDQ
RVG B Y BRI WMWYV HDUFKHUV KDYH SURSRVE GE MW PQW. @EKDDW F
IBRUEHBAN X QNQRZQ +,9 VWDWXV DQG WK HKUWDIRU A XADAY H\D ZD W
WERKMHQHG IRU +,9 FR LQIHFWLRQ - BV HXSKIHOL W Q@ B RUW |
GREAGYBH #HUOLQ UHWURVSHFWLYRIOR FRIPSWD WH SK WKL
WM P IR UQIHFWLROQV LQ +,9 SR\OMWL YEHH VDHEH QQ HJI D W |
RGG BBYRRQAVOYHVWLIDWRUV VWXGLHG FWKHOBBRUWBWRY\ B
UBQ MRAP XREK WHYSPRRORJILF ILQGLQJ URBHDWRBAQWA DQ
(RA HR B WK WXYH SDWLHQWY WUHDWHG ZRUHRFR Q. DUHFWE K G
LRQUE D VAGPHWHWVWLQIOY WKH +,9 VWDW®ER ZKD GQS UR Y MRKKH O
BHH®R CWRYHVVXEMHFWY DQG QRWDEO\ +, R IGWKHIIV\HH ZWW B
&'& FDWHJIRU\ $ ([FHSW IRU WKH GHYQIOUFRQWOIHB®
SURWHLQ &53 WKH FOLQLFDO DQ®GR®WDG RIUDW REW\WIZ IQHE
SRVLWLYH DQG QHJIJDWLYH 7KH VWXGOWIGRER \§ KB WG RF]
Rl +,9 LQIHFWLRQ LQ DQ XQH[SHF MO KIKLE IQ XPEHKD \F
WKDW SDWLHQWYV ZLWK RFXODU V\$SRUOEW BRH® | WRWE
> XQNHW-DO -RXUQDO RI ,QIHFWKRQ (OVHYLHU@
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DQWL 7% GUXJV ZHUH PRUH OLNH@\DW RO RDGHWMK® Qg

D KLJKHU EDVHOLQH YLUDO ORDG WK H XWKAWKHDW R

LQYHVWLIDWLQJ WKH KRVW DQG YLUDGRDNFQRULYD @

Rl UHGXFHG +,9 YLUDO ORDGV LQ PDKHS DRWILO'H D&

LQVLIJKWYV LQWR +,9 DQG 7% SDWKRIWQBENXNQD O 4
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TRO0O OLNH UHFHSWRUV 7/5V DUHLEP 2 QHFDWWSR (
LQIHFWLRXV RUJDQLVPV HVSHFLDOO\ ULRXVHFRU
LQFOXGLQJ +,9 +RZHYHU UHFHQW WWXG ISHINH WKHXY!
FHUWDLQ SRO\PRUSKLVPV LQ 7/5 FRXKHUEH. DD U RF

DFFHOHUDWHG SURJUHVVLRQ LQ +,HUSDWIRPQWNKH '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\ DW5 HW/GBWWYK
YDULDWLRQV DQG UHODWHG WR +UHGXUWNVHKKRZRJ
SUHVHQFH RI WKH PRVW IUHTXHQW 7®QSRHXP RWD
DVVRFLDWHG ZLWK KLJKHU YLUDO ORDWHN ®WQR5] DHFW¥
7KLV LV WKH ILUVW UHSRUW RI D BEHQPWVREDDWHG
VXVFHSWLELOLW\ WR DQG D PRUH VHYBHUYVHDMHL Q1K
UHVXOWY PD\ KDYH LPSOLFDWLRQV IRXMNXEDMWVN(

ZHOO DV IRU +,9 WKHUDS\ DQG Y IHF PAWY 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 RHYQMWQI R B XDIGH UFDAX
FDVHV RI H[WHQVLYHO\ GUXJ UHVLVWRQW HX HQ5Z7%

W IORNDIQRYIKRMYILF ,/ DORQJ ZLWK $57 FRACGFRERWVW QVKH &R
FADUG/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. @) DQ®' N R1 +,9 DVVRFLDWHG 2PRREL 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
YHMKB HRRVWH KH WZR VWXGLHY FOMDHRIGHP B QS VORDW HRE
RYHWHBOWIRIRXWFRPHV IRU +,9 LQIHRBWING ESHRSOM G7 KHWDM F
HH VARIR 20 WK DPWOOV LQGXFHG E\ ,/ SOBL@RWKROH,2Q SH
R D@/WEVRAGVOKWK DQG WKHUHIRUH WKH DWGPLIQR V\EHQ WILRNG
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%%FWHQN%\/S\L\QRPSOHWHG FOLQLFDOQ®EYEWN &N QRZ QI D
'rmvoHDF?-& HG GWDWHV 1XQGHG E\ WEEHUDW DRED 0Q B!
D/\x/\x/rés\%'/*ipﬂ \)0 &|§.QGP@LEQYHVWLJDMGWW@@W I HOLIC
oG L B8 PHO (kP V" BHPRQVWUDWHG HQFRXUDILAD NQGQW &

EOLWHG BWDWHV 7KH VWXG\ DVVHVEHG MR |RDQGR 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
o B@MSWWQ\&LB(DOH WR IHPDOH VH [ XHDRONWRI® Q¥ FHMAPL B §
BRI BIHQFH RQ SHWURYLUXVHV ORIBRUMD@ LD BALW
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6FLHQWLVWYV IURP WKH $SOEHUW (LTHZN R QN& R HJ
WKDW D FRPELQDWLRQ RI WZR D QWLUEHRW LAEW KBHIQ
LQIHFWLRQV FRXOG SRWHQWLDOO\ BMIPHIBWW RS G pbW
ZKHWKHU LW ZDV SRWLEOXHEHWREBPBEBWEIXVFHSWLEOQ
DQWLELRWLF IURP WKH B ODFWDP KO VKD WZ KDFK QA
SURYHG DFWLE HUDIEHQRBDRYIWR WKH SUHVHQFH R
ODFWDPDVH WKDW EORFNV WKH DFWRXHWH (R IFG DO
DFLG WKH RQO\ )'$ DSSURYHG R ODHFWWILEDY HL Q RIK
HQJ\PH VR WKH UHVHDUFKHUV ORRMNHGDBW DW KBIQH
PHURSHQHP LQ FRPELQDWLRQ ZLWK ¥ODDXQNQRIF;

DQG ODERUDWRU\ VWUDLQV ZLWKRRW XU URRE WB‘&th
07% ZDV DFKLHYMXHLMRPIEQ QD WGRQY
HTXDOO\ HITHFWLYH LQ GUXJ VXVFH®WOQEO HKMHQ &6 X JI

HUDGLFDWLRQ RI

WKH FR VSRQVRU RI WKH VWXG\ LV UGRZX WIROSU

FODYDQXODWH LQ D VXLWDEOH |RU/P XEELWDRRE >
k 6FLHQFH@
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DE CBHGHY SHQLFLOOL
| WKH HQJ\PH R
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EEWW%%%EW REVHUYDWLRQDO VWX GE K D OIHR DHR ¥ VKXE
L L LV%%?HWKDW FHOO PHGLDW H GRIYRB¥Q AR QMWERD R
g EbWL Q D GRXEOH EOLQW VAKBGH ZDVWHNGH BW RF
LR iRU Y SPHULFD 6RXWK BBHHLWEE XVO® G XV
HIDWLYH SDUWLFLSDQWYV ZH U HR U B/GGR PDH UMV VLY
k3%HWLD%I\WQIWLRQV RI 05.$G +,9 GIJDJ SROUBHILYBBFD
J{L\&%Dg|5|§§l D SULPDU\ REMHFWILFTHX IRV L WH & OF WD R/®
I R%) M HLO%,9 YLUDO ORDG/WHVDMRLOM Q 'XQDQIVIVK
SU LILHG IXWLOLW\ ERXQGD ULSIWHEBWHK LPHW WIRH
5EHVXOWYV VKRZHG WKDW WKLV FHOO @ HRWYD\EH & YLHPPWM Qi
LQIHFWLRQ RU UHGXFH HDUO\ YLUDDV®W YHG FRXQGV SRV
LQVXIILFLHQW HIILEFDF\ Rl WKH YDFFQOHF WIRD LWQFWHT
VXEJURXSV RI YDFFLQH UHFLSLHQW VFREHQE L6 IR QY H\
/IDQFHW K (OVHYLHU@

+,9 67' *XLGHOL

$QWLUHWURYLUDO 'UXJ 5HVAWWDRIFHFBHNRPLQJI LQ $GXOW +,¢
5HFRPPHQGDWLRQV RI DQ ,QWH |)BEMARIREGHD® $,'6 6 RFLHW\
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LPSOLFDWHG LQ UHJXODWLQJ &'VXU YLHD® suww%m

FHOO OHYHOV GURS SHRSOH LQIHF®&BUDBWDKH +WR
$,'6 UHODWHG 2,V DQG GHDWK (DUDWHDGPH@HD

@,

P B @MWIOR] GHREN-CRIGR-QF F RS’I—B'-!—R?G?[HWGM@\M RQ WKH
w&\&lﬂg@wum@m@ 6% BIRGHDINR\H UH 6V L30 $ |




$ QWL UHWISHMLYWVTHYRHLQJ L Q D GXEBNMERW, RRQ
SHFRPPHQGDWL RO B R WWHR QI BR® BREGEDW\RK 6 DRF L
&OLQ ,Q/IHFW 'LV |
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+HSDWLWLV % 9LUXV GRWHD @BWRRAQH,063DQHO

&HQWHUV IRU 'LV HBUHYSHRERNLERAY W 19Q 7 H, P8 O @ P HRNDHPLH
&RUUHFWLRQD/ODEHWDWLQJIV

KWWS ZZZ FGF JRY KLY WRSLFV WHVWLQJ UHVRXUFHYV,
VHWWLQJV SGI &RUUHFWLRQDOB6HWWLQJVB*XLGHOLQH

'UXBSHVILYWDQW 7 X BXEFXORVO ¥ X & G UR UYOOLQLIFED QR U
KWWS ZZZ QDWLRQDOWEFHQWHU HGX GUWE GRFV 0'57

(QKDQFLQJ $FFHVV WR 4XDOLW\ +,9X@D JHRNIRD HREMOWR |
KWWS FDUHDFWWDUJHW RUJ OLEUDU\ +,9FDUH :2& )L

JX

QD

HW\

&HQWHUV RI LRPHGLFDO 5HVHDUFK ([FHOOHQFH &2%5(

&KLOGUHQ V (QYLURQPHQWDO +HDOWK DQG 'LVHDVH
5XWK / .LUVFKVWHLQ 1DWLRQDO 5HVHDUFK 6HUYLFH
7UDLQLQJ *UDQWYV 7

$FFHVV WR 5HVHDUFK IRU :RPHQ ,QIDQWV &KLOGUH
5\DQ :KLWH 3DUW & &DSDFLW\
,QWHUQDWLRQDO 5HVHDUFK LQ ,QIHFWLRXV '"LVHDVH

%DVLF +,9 9DFFLQH 'LVFRYHU 5HVHDUFK 5

LG BQL MY QRMUHHIFRW RRDVO % HWZHHQ 7REDFFR 8VH  +,9

V SGI

3UHYF
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*UDQWYV IRU &RRUGLQ
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'"HYHORSPHQW 1HZ &RPSHW
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HGDLGV RUJ *UDQWVDQG$ZDUGV DVS]|

§E§Ruw SGI
727 ILF QLK JRY IXQGLQJ LQGH[ KWP

O

VVHQWLDO 3UHYHQWLRQ DQG &D U $#HGROHMMNHHIUVWL RIQNL @R U ILBEK O
( Q Q Q DQ © ¢ 7KH 5R\DO 6RFLHW\ ,.QWHUQDWLRQDO 5HVHDUFK *UDQWYV

+,9 LQ SHVRIWPURHHIG GHWWILQJIV
KWWS ZZZ ZKR LQW KLY SXE SUHYBFDUH 206B(33B$))B

HQ

KWWS UR\DOVRFLHW\ RUJ IXQGLQJ DVS"LG

(X UR SH 9,06 $&'G LOQQ EQ OF ORF 6 RM\H \(\$\& § $ & X L COHIIBLIDERYVGRIUIIBIKHN & 6 L OO EQ OF 0DQMD J

7UHDWPHQW RI &KURQLF +HE@HVIMALIRGQ % @ GEN HQEIR FWHG
5RENVW WRKHBO 0HG

(XURSHDQ *XIGGHOLDHVRIQGQJI9 7THVWLQJ

KWWS ZZZ LXVWL RUJ UHJLRQV (XURSH +,9 7HVWLQJ

*XLGHOLQH W SRUY RHGHN,IP\8 DRIQ HRQ \5 B O/ L REOWILE GHS (IS B
5HJLRQ Rl WKH SIPHULIGFDWRQ: D &K LEFHMERQ ' & 3$+2
KWWS ZZZ SDKR RUJ (QJOLVK $' )&+ $, /$%B*8,'(B(1* 3

*XLGHOLQHV IRU WKH 8VH RI $ QBA\CDATBIWELLFE'D L \00) MUK B

KWWS DLGVLQIR QLK JRY FRQWHQWILOHY 3HGLDWULF

*XLGHOLQHV IRU WKH 8VH RI $QWLQHWUWRMEL $EECNINQW

$ G R\OFHHVQP R VP E W
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