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3KLODQWKURSLF VXSSRUW LQFOXGLQJ GRQDWLRYO(BDEE EHTXHVWARE76
LV WKH JRXQGDWLRQ V SULPDU\ VRXUFH RI LQFRPH:2676

&/-1-8&$/ 75-$/6 ~1&20(
7KH JRXQGDWLRQ HDUQV LQFRPH IURP UHVHDUFKLQZ SRWHQWLDO
QHZ SKDUPDFHXWLFDO WUHDWPHQWY IRU $O]KHLP i Nf GLVHDVH @@

27+(55(6($5&+ *5817 -1&20(

2ZWKHU UHVHDUFK DQG JUDQW LQFRPH LQFOXGHV IXQGV UHFHLYHG
LQ SULRU \HDUV EXW UHFRJQLVHG DV LQFRPH LQ DV WKH
IXQGYVY ZHUH WLHG WR SURMHFWYVY FRQGXFWHG LQ

'_5(&7 5(6($5&+ &2676

‘LUHFW UHVHDUFK FRVWY LQFOXGH UHVHDUFK VDODULHYV

VEKRODUVKLSYV UHVHDUFK IDFLOLWLHYV UHVHDUFK FRQVXPDEOHYV

PDLQWHQDQFH DQG GHSUHFLDWLRQ RI UHVHDUFK HTXLSP

H[WHUQDO UHVHDUFK FRQVXOWDQWY VHUYLFH SUR%TSL F%/gj/vlﬁ WKH JHQHURVL

H[DPSOH EUDLQ LPDJLQJ DQG FRQGXFWLQJ FOLQLFDOG/\RJQ[R)LJV WKH $XVWUL
$O]KHLPHU V 5HVHDUI

~1'-5(&7 &2676 JRXQGDWLRQ LV RQH R

~QGLUHFW FRVWYV DUH YLWDO VHUYLFHV WKDW HQPEOH EﬁV&[\}JFé[;EJLjN_lVW QRQ
WR FRQWLQXH 7KHVH LQFOXGH LQIRUPDWLRQ WHF QROR

ILQDQFH FRPPXQLFDWLRQV IXQGUDLVLQJ KXPDQ UHVE xQJQIHUV RI' UHVHDUFK
PDQDJHPHQW UHVHDUFK JRYHUQDQFH ULVN PDQDJHPH®W|KJG6LPHU V GLVHDV!
LQVXUDQFH -QGLUHFW FRVWY DOVR LQFOXGHG H[SHQGLWXUH RQ WKH

VWUDWHJILF LOQLWLDWLYHV RI EHFRPLQJ D OHGLFDO 5HVHDUFK

~—QVWLWXWH LQ WKH IXWXUH DQG MRLQLQJ WKH 1DWLRQDO 1HWZRUN RI
&RPSUHKHQVLYH '"HPHQWLD &HQWUHYV

IRWHKH ILQDQFLDO VXPPDU\ KDV EHHQ H[WUDFWHG IURP WKH DXGLWHG 6SHFLDO 3XUSRVH )LQDQFLDO 6W
7KH DXGLWHG VSHFLDO SXUSRVH ILQDQFLDO UHSRUW FDQ EH REWDLQHG WKURXJK W|
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"IPIFVEXMRK
VU &" ry

SURXGO\ VXSSRUWLQJ $O]KHLPHU V UHVHDUWFK MR EULQJ XV RQH V
$O]KHLPHU V IUHH ZRUOG

.R XLI &YWXVEPMER &PALIMQIVXWSRWIE
GIPIFVEXIH JITEVW SJ QEOMRK E HMJJI

S8LERO ]SY XS IZIV]SRI [LS LEW WYTTSVXIH

4721V XLI TEWX JIEVW XLI &YWKIWHEMER &PYRHEXIMSR LI
I1ZSPZIH JVSQ E WQEPP VIWIEVGLREER] X¥3CEEK RIRWIWR E
&PALIMQIV W VIWIEVGL ERH EHZSGEG] KVSYT

;1 LEZI E QYGL KVIEXIV YRHIVWXERHKMRERR BIJHMH HMWAEEW I
EKS PIEHMRK XS FIXXIV [E]W XSRHHMEKIEIWAL ITN MMWREW E

B8LERO ]SY XS IZIV]SRI [LS LEW FIIRITEWBY S IWXEVINSYV
VIWIEVGLIVW HSRSVW ERH XLI GSQQYRMX]

$V D UHVXOW RI WKH KDUG ZRUN DQG FRPPXC
Rl WKH ODVW \HDUV ZH DUH RQ WKH FXVS
PDMRU GHYHORSPHQWY LQ $O]KHLPHU V U}t

5VSJIWWSYV 7EPTL 2EVXMRW
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3URI 5DOSK 0ODUWLQV $2 3K

$ 3URI +DPLG 6RKUDEL 3K’

OU .HYLQ 7DGGHL O06F

$ 3URI OLFKDHO :HLQERUQ 3K

$ 3URI 6WHSKDQLH 5DLQH\ 6PLWK 3K
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VPHOO RI WKHLU SHUIXPH RU DIWHUYIKIBI'YWH FER) RX JFKHWP EDIEMVDR |
ORYH RU DQ H[SHULHQFH IURP \RXU SDVW"

U-"d 8"2+%Y PEI,Y =sA ,"0 ax»", E-%"" "2y
+DYH \RX HYHU ZRQGHUHG MXVW KRZ WKDR+ZBA MW" +*REB, («, %AEsS«, 272+%Y ,“en”« 6
VPHOO FDQ WULJJHU \RXU EUDLQ WR EH ULJKW EDFN LQ WKH
PRPHQW ZLWK PHPRULHVY DV VWURQJ DV LI LW ZDV PHUH

PRPHQWY DJR" 7KH$ BURVSHFWLYH OHRRUD XKHMWXH DQG
QRQ LQYDVLYH ZzD\ WR DVVHVV SURVSH
d oo+ x+«, " ¥ «+ 2+% "R QRUD ANRPRW s «, s DELOLWLHV 3URVSHFWLYH PHPRU\ LV

"¥ti» £ d"AE [AE¥%sa"s«A+ sA »s%E +' E-" d"ARHRHAEBEYUsRQsx H[HFXWH D WDVN LQ Wl
8°a+%Y PEI, Y+ s%” —"a»~«’' AAze"SE” |%+ "AA+¥H§BPSOH KDYH \RX HYHU ZDONHG LQWF

Pt—3%s~"+ E-" "% eE+¥% +' E-" "«E¥%" ‘+% $ " soEFRPSUKWHO\ IRUIRWWHQ ZK\ \RX HQWH
8i%, +o— Z« O "%UAEY =+ {«, " %AEs«, E—"A ‘sA«"«sESQDFH" 3URVSHFWLYH PHPRU\ GHFOLQH
»—"«t?«t« ~"EE %I +DPLG DQG KLV UHVHDUFK WHDP KDYH C

WHVW WR DVVHVV WKLV 7KH WHDP KDV
8,6YH DOzZD\V EHHQ YHU\ LQWHUHVWHG LQ KRZWLUF\LZS%LQWVQ 7KLY GDWD DOVR VX

+DPLG VD\V 8,6P LQWHUHVWHG LQ KRZ LW BRVORYWPRE POk FREWULEXWH WR DJH L
RYHU WLPH ZKDW WKH FRQVHTXHQFHV Rl WKHVH FKDQFHY¥RRM Hs LA PEL WV

SHRSOH LQ WKHLU GDLO\ OLYHV DQG KRZ DV D FOLQLFDO SV\FKRORJLVW
, FDQ KHOS SHRSOH WR LPSURYH LW 9

U-"d"AE "%« [AE¥%sno"s« 8°2x%Y PEI,Y xsA "«"E"§KH$"2OIDFWRU\ OHPRUV DHX@LTXH
EART ~Y 1%z "AA£% Lso»— 8SHUE"«A+ s«, xSA 2%UDVYHMWYPHQW ZKLFK LV D YHU\ XVHIXO Z

‘T«,”y ~Y E-" 9sE"+«so $°soE—- s«, 8°,"¢so L"A"s¥H4RSOH ZKR PD\ EH DW D KLJKHU ULVN
fl«e™m 9$8L U L ¢ «E ‘l«,”"«’ s«, ‘Se"8"E""A —sOGHPHMQWLD 7KHUH LV QRZ D ORW RI H"
»%x0”,", ~Y E-" [AE%seo s« ©na-""2"% A L"A"s%ROIDFWRU\ PHPRU\ JRHVY GRZQ YHU\ TXI
+i«,SE"+«l U=" AEi,Y —=sA “«erni,”, 3+%"~ E—-s« éééé HDUOLHU VWDJHV RI GHPHQWLD

» +»a” 8”0 «’ "« d + ETAE"«’ 8s«Y +' E—-"2 sE é8 a+«E—
“"«E % OsoA E+ ~"EE "% l«, " %AEs«, *—s«’"A E+ 23"2+3,Y se¥%+AA
E-" s "« »¥%+«"AAU
7KWF&XVNHU 6 XEMHFWLYH &RJQLWLYH
d-sE Yxi 8sY «+E ¢«xx "A E-SE 2s«Y "«,”07,iss ASg¥HQWRUDF6&— LV D TXHVWLRQQDLU'}
, 8 «E"s ,"0"at» e—s«’"A "« E-""% 272+3Y x"oo ERRFOHWHG E\ VRPHRQH ZLWK FRQFHUQ
tE-"% A" «A s«, AYa»E+23A ' ["3"«E"s ~"++2" mHFEFRYPMEYQG E\ VRPHRQH FORVH WR WKHP
", «ETTsHBT e—s«’ A+ —xx"0 %+ s¥%” A?soo+ s«, RU-WYEOLQJ RU *3 7KH OF6&- DVVHVVH!
A»~eso™A”, s«, 07%Y A"«A"E"O" E"e—«"%I"A s%ODIIRXBIHEPHPRU\ DQG DWWHQWLRQ $
~" s~n” E£ +n"s¥%aY ",7«ETY E-" c-s«’"A s«, TtRHDGNEWICH WHVW GLIITHUHQWLDWHY EHV
to,"% [AE%so s«Al QHHG WR EH LQYHVWLJDWHG IXUWKHU
H[SHULHQFH FKDQJHV WKDW DUH D QRU
DJHLQJ SURFHVV

U-"d 872+3%Y PEI,Y —sA ~""« Ai»»+%E", ~Y
[AE¥%sa“s« ma-""2"% A L A s¥%e— xf&,sE "+«
—s0O” —"@»”, $s27, s«, Lsa»— ~["a, «¥%"E"esn ¥
es»Se”EY Ex l«,"%Es¢™ E-"A xx¥%o +¥m¥$AA AE
L, e "« sA s« T«,"esE+¥% +* ["2"«E"s %TACQ

3$*( $XVWUDOLDQ $O]JKHLPHU V 5HI\SHRNWFK )RXQGDWLRQ $QQXDO 5



s »asE‘+¥%2 ‘+%IBx""AA+Y% 8sUE"«A AsYA+ E-" »"+t»0" »s%UE

U-" AEI,Y -sA soAx »%:0",",
Tkt ,"~m" ~"«"TEAU

SO nE»a «E £ A+2" &' d"AE %« [AE%sno"s A B8°§x%M PEI,Y -sO” -s,
A« E"s %A s¥e— s«, sn"«"esno EXTs5oA+ "<<oni",,,”“<s<’E$‘s“,, ag«¥Y » " +»a° X—+ —sO” e—s«'"A "« E-
1%+ "AA+% P 3%« 25xA "% eEt¥%« $eBBIL+YS (% WA %Y, E-"2 ‘2% “s¥oY en”«esn "«ET%C
CE— txs« Z«"O UATEY s«, 1%+t "BAEA+¥ Lz’ %/4 DSS’%« AEiI,”"A -s0" -s, s —I'" "8»seE « »

“%SEY"e"s«+ Y as«En” $+A» Esb« $ss, +' RISRTEY ' et ?\"3/“ ‘tso "A Ei‘ m0° =S¢ E
U%~“saA ~“O~ A +« 0 &«,"» «,"«E Osuo” ,sE"+« "A s «¥%"E"esa AE"» E

~a»S°E + ' E-"d 8"2+%Y PEIi,Y s«, E-" Ex+oA
U—® « UE AE"»A ‘+% E—" d 8°2+%Y" P>EI,.,Y S% O RER G S XTEE BTl BEE AT s« 05, C

»|i~0"esE"+«A +* E-" E++oA E-SE -ssQ kSO oE»” ”

E-"« E=" "AA"«E"sa »¥%+«"AA ' "& »E«—" «EKJY Oso”,sE

E-3%"" Ex+oA A+ E-"Y es« ~ "« '"Esp e, s*¥%+tAA [AE¥% Y‘&@y
N3

~"Y+«,U fn’

o \G 6RKUWDEL 3K

7+(1(;7 *(1(5%7,21

, Q WKHUH ZHUH HLJKW +RQRXU ®©&WAGHGQ® R PIDQ GEWXIBDHXW YV Z
RQ WKH :$ OHPRU\ 6WXG\ ZKR FRPSOHWHN & WXGHLHNVXQLYHUVL

$W WKH $XVWUDOLDQ $O]KHLPHU V 5HVHRPPK VWRMWHEE /R L\RXE SRUDNUB JFWKH (
JHOHUDWLRQ RI UHVHDUFKHUYV

7TKH )RXQGDWLRQ LV SURXG WR EH SURYLBQQRQWWMXENMQYWNQ ZGKHRPKDQYW.D ZLW
UHVHDUFK RSSRUWXQLWLHY WR EHWWHULXWQ/GE UNIQRYE WIEKEGGFBQWBGN WDLRWR L

+RQRXU 6WXGHQWYV *UDGXDWH 'LSORPD 6WXGHQWYV
*HUPDLQH *UHJRU\ -D\QH 3HQQLQJWRQ

/IDXUD -HDQHV &KDUORWWH :KHHOHU

3DXOD 6W /DZUHQFH /LQGVD\ 5REHUWYV

-RVK %HDQLH
20LYLD &DOOHUL

$XVWUDOLDQ $O]KHLPHU V 5H\SHRWWF B ) RXQGDWL
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8B Y14::YY
BCD34=CY?A>58;4Y

6XSHUYLVRU
$ 3URI +DPLG 6RKUDEL OXUGRFK 8QLYHUVLW\

<« %ouh %b|_ -Ib7 -m7 |_; ) ;louc "|t7<u;v;-ul_;7 |_; u;t-
vtof;1|b"; 1o0]lmb|b™; 7;1tbm; P" Q -m7 Ou-bm =tml|bombm]
" u;=;uv |0 - r;uvom]v v;t=Jr;ul;rlbom 0= - %ouv;mbm] o= |
r;u=oulbm] %b|_bm |_; moul-t u-m]; om o0f;1|b"; 10]lmb|b~; |

|_; =buv| 1tbmbl-t v<ir|ol o= tE&_;bl;u]lv 7bv;-v;: 0% ;" ;u7 "
-vvolb-|;7 %b]|_ 7;ru;vvbom7 1;u|-bm r;uvom-tb|< |u-b|v7 -m
bv | _;u;=ou; blrou|-m| =ou u;v;-ul_ |o ;v|-0tbv_ |_; 1_-u-1];
-vvolb-|;7 %b|_ tE&_;bl;ulviu;t-|;7 m;fuor-|_oto]< -m7 |_ov;
|_ftv -bl;7 Jo ;v|-0tbv_ % _;|_;u Itt|brt; 10]lmb|b~; 7o0l-bmv o=
t-m]t-1;7 I;lou<7 ;S;1t|b"; =tmllbombm]7 -||;m|bom ;|1:Q %o;

I;]-0otbvl bm “-ubotfv Ou-bm u;]bomv: v u-|;v o= 7;l;m|b-
mtl0;u o= r;ort; v;;hbm] _;tr =ou % ouub;v -007t| |_; I;mj-t
%obtt ro|;m|b-tt< O; Tv;=1t =ou -vvbv|bm] I;7b1-t ruo=;vvbom
%ob|_ " % _;m 7;1b7bm] % _o v_ott7 0; u;=;uu;7 =ou ;Sr;mvl
v_ott7 =buv| O0; viu;;m;7 =ou o|_;u =-1]ouv % _bl_I-< 0; 1-1
7;ru;vvbom:

; DA Y94 =4BYY
BCD34=CY?A>58;4Y

6XSHUYLVRUV
$ 3URI +DPLG 6RKUDEL OXUGRFK 8QLYHUVLW\
$ 3URI +HOHQ &RUUHLD $XVWUDOLDQ &ROOHJH RI $SSOLHG 3UR

<« %oouh om |[_; ) ;lou< "|tT7< bv |o u;v;-ul_ |_; blr-1] o= (
tolh70% m om |_; I;m|-t _;-t|_ -m7 -1|b"b|< t;";tv o= lolltmb]|
-7ttlv: $_bv 1ott7 ro|l;m|b-tt< _;tr fv tm7;uv|-m7 _0% bm7b

tb=; =otto%bm] ;m=o0oul;7 volb-t 7bv|-mlbm] -m7 v|-<J-|J_ol
-77u;vv blrou|-m| =ol1tfv -u;-v =ou bm|;u”;m|bom bm ot7;u -7
lo™; |_uot]l_|_; ( Jde=r-m7;lbl:

9> ==4YB2>C=4HYY

BCD34=CY?A>58,;4Y

6XSHUYLVRUV

$ 3URI +DPLG 6RKUDEL OXUGRFK 8QLYHUVLW\

$ 3URI %HOLQGD %URZQ OXUGRFK 8QLYHUVLW\

$ 3URI 6WHSKDQLH 5DLQH\ 6PLWK OXUGRFK 8QLYHUVLW\
B3URI 5DOSK 0ODUWLQV (GLWK &RZDQ 8QLYHUVLW\

3URI 3DXO 0ODUXII &RJVWDWH /WG

< %ouh om |[_; ) ;louc "|tT7<bv |o -77 m;% hmo%t;7]; -m7 T
]=tml|bom-t u;vbtb;m1;] -m7 |_; I;1_-mbviv |_-|] 1-m lom|ubO
lott7 _;tr fv Jo tm7;uv|-m7 % _c< vol; r;ort; -u; -0t; |o |-bm]|-H
tb=; -m7 bm7;r;m7;m| -1|b"b|b;v o= 7-btc tb"bm] 1olr-u;7 |o o
lolmb|b™; 7;1tbm; ou tE&_;bl;u]v 7bv;-v; r-|_oto]lb;v: 7;m|b=
-valr|ol-|b1l Ot| -] ubvh o= 7;";torbm] t&_;bl;u]lv 7bv;-v;
1-r |_-| I-<u;ru;v;m]| |_; ro|;m|b-t =ou =1|fu; bm|;u”;m|bom-t
l-< -vvbv| bm 7;t-<bm] |_; omv;| o= 7;I;m|b-:

3$*( $XVWUDOLDQ $O]KHLPHU V 5HM\SHRJWFK )RXQGDWLRQ $QQXDO 5

XYHIRX TSXPMKLX

A 274;YG8 >Y
BCD34=CY?A>58;4Y

6XSHUYLVRU

$ 3URI +DPLG 6RKUDEL OXUGRFK 8QLYHUV

suvom-tb|¢ =-1louv7 vtl_ -v m;ftuo|blbvl -m7
lomvlib;m|botfvm;vv7 -u; |_; ;-ut< bm7bl-|ouv
lolmb|b~; 7;1tbm; P" Q -m7 7;l;m|b-: -1 %00
) ;louc "|[T7< o u;v;-ul_ b= |_;u; bv - 7b==;u

0;|%;;m lolmb|b™;t< _;-t]_< ot7;u bm7b"b7*%
7b==;u;m| r;uvom-tb|< =-1|ouv: tvo7 %; -u; to
|_s;u; bv - 7b==;u;m1; bm |_; t;";t o= v;t=Ju;ro
vr;lb=b1l 7o0l-bmv o= 1o]lmb|b™; 1-r-1b|b;v 0;|%
%o b|_‘7b==5u;m| r;uvom-tb|«< =-1|ouv8 =ou bmyv
oub;m|-[bom7 -[|;m|bom7 I;lou<7 ;S;1t|b"~; =%
“bvtovr-|b-t -Obtb|b;v: $_bv ruof;1| %btt tv;
I;-vtu;v |_-] -u; O0-v;7 om v;t=Ju;rou|;7 1lolrt-b
I-7; 0< ot7;u bm7b"b7%-tv u;]-u7bm] |_ov; 10]
7ol-bmv: $_bv 10tt7 ro|;m|b-ttc _;tr v |0 O;]]
tm7;uv|-m7 |_; It|ft-t u;t-]bomv 0;|%;;m vTOf;
lolmb|b”; 7;1tbm; -m7 |_; =t|tu; omv;| o= 7;I;
ot7;u bm7b b7 f-tvi ] ‘bv “or;7 |_-| |_bv u;v;-u
=-1btb|-]; |_;s=utc 7;];1]bom o= 10]mb|b"; 7;1
7;l;m|lb- bm ot7;u bm7b"b7t-tv |_uot]_ |_; tv;
I;-vtu;v:

7 344;YC A F=47
BCD34=CY?A>58;4Y

6XSHUYLVRUV

$ 3URI :LOKHOPLQD 0XOGHUV 8QLYHUVLW
'U 'RQD -D\DNRG\ (6-$%

$ 3URI +DPLG 6RKUDEL OXUGRFK 8QLYHUV
3URI 5DOSK ODUWLQV (GLWK &RZDQ 8QLY

$_;u; _-v O;;m - viuom] -vvolb-|bom 0;|%;;m
=tmllbom -m7 1o]lmb|b"; =tml|bom: _-m];v b
Ou-bm ruol;vv;v votm?7 _-"; 0;;m |b;7 |o 1_-m

; =tTmil|bom |_-| -u; -vvolb-|;7 %b]_

Cf;Lib";t<« bm~;v|b]-|bm] -t7bJou< =%
fortt-lbomv -| ubvh o= 7;%;torbm] tE&_;bl;u]v
tvbm] -t7blou« ;i;1ljuor_<vbotolbl-t I;-vtu;l;n
I5-vtu; o= 1_; Cu-bmjv ;t;1|lubl-t u;vromv;v |o
O;;m ruorov;7 -v - rovvbOt; viu;;mbm] |oot =0
tE_;bl;u]v 7bv;-v;:

m ou7;u |o ;"-tt-|; |_; 1Tuu;m|tc -"-bt-0t; tb];
b7;m|b=< -mc J-rv bm |_; hmo%t;7];7 %; u; b;¢
t;m]|_ rtOtbl-|bomv bm™;v|b]-]bm] o0f;1]|b"; -
I;-vtu;v bm ot7;u -7ft|v 7b-]mov;7 %b|_ tE&E_
7bv;-v; -m7 |_ov; -| _b]_;u ubvh o= 7;";torbm
7bv;-v;7 b:;:7 Ibt7 1o]lmb|b”™; blr-bul;m| -m7 v
lolmb|b™; 7;1tbm;: otto%bm] - 7;|-bt;7 tb]|;u-
e7eeu rt0Otbl-|bomv % ;u; viu;;m;7 -]-bmv| v]u
lub|;ub-7 =uol |_ov;7 «“ -ulblt;v I;| |_; =Ttt b
lub|;ub- -m7 % ;u; bm1tt7;7 bm |_; vev]|;l-|b1l
“o -u|blt;v %o;u; bmltt7;7 bm |_; v|-|bv]|bl-t -

bm7bm]v =uol |_bv vev]|;l-|bl u;"b;% -m7 1I;]-
bm7b1-|; |_-] vol; oOf;1|b"; I;-vtu;v o= -t7b]jo
=tml|bom I-< 0; "-tt-0t; Obol-uh;uv o= tE&_;b
7ovi-v;: o lomftml|bom %b|_ 1tuu;m|tc -"-b
-m7 m;tuorvel_ctolhl-t -vv;vvl;m|v7 -t7b|ouc«
;t;1luor_<vboto]lbl-t I;-vtu;v [-< -b7 bm 7;];1]l
lojmb|b™; blr-bul;m]| -vvolb-|;7 %b|_ tE&_;bl;
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7KH &KDUOLHV )RXQGDWLRQ IRU 5H\OHDQF&OD QKL WHKW \$ X6\HW H D U
JRXQGDWLRQ DUH FROODERUDWLQWHRQL DR YHMWVAIDIWRKHS B IRRVPHDRUMN |
LGHQWLI\ WKH HDUO\ VWDJHV RI $ONKRUPHWYX @W/IKWHDBVHHPRU\ 6
UHVHDUFK WHDP DQG VWXG\ SDUWLFLSDQWYV

U-—" ~"2o+'"eso e—s«'"A E-SE % AlgE "« E-" ,"8&J<«*ABA,Y "A «xx x"oo [«, " %xsY [E®%AN"«’ E-
od-""2"% A ,"A"sSA” s¥%” E—+I"—E EfE «&22 «+" sEEA ¥A 0", ~Y |%z+' Lsa»— 8SHUE " «AsHs~"IHiz"
s, A~ 2 E-" ent«Tesn A5« T ABsEROF« ' IR EAATY —sYoTA &«, % E-+ sk ABEs«E
s« "s¥%oY ,"s'«+tA"A etin, —sO" s AX’'«"'"eS«E "a» %A 2"«,+ +«AIpEsS«E 97 (%+Ai% "+« SE P73
»SE""«E *iEe+2"Al S"¥,« ¥ $+A»"Esa E+'"E-"¥% x"E—- ,jl«eE |
ST s« ‘%ut? Z sY eroos~+¥SE"« +t« E-",
4" ~"e7 0" E-SE 8a-""2"% A TATSA%MESE", »HANF ' E-" co < esa SAATAAY sBosc, 0%
~" JETeE", "« +8,°% s, (0EA x—% ¥ »+H%E e« WBIAES »Ss«EA "« E-" AEIl,YU
e—s«'"A "« E=""% 2%2+3 Y+ os«'ls' T+ x+¥C T« 2Ty Y

"UTCIETO" ‘f«eE "+« s~"8"E""A sA &« oo sA ~"—sOfERu~-9++, ~"+3s¥%UC " UA s«, "% ~3ImcARKAs o
» %At«sa EYU +' ma-""2a"y% A "A"sA” s¥U" ~""« wENEESE",

x"on —sO” A"« "eS«E "2»n esE"+«B-*¥ [«, ¥
&«,”0O%, isoA x"E—- Ao 3 " »+H%E", et«e A+ «$& 8"’ +siA”A £+ ©ma-""2"3% A ~“A"sA "+ "E,
Al~i"eE"O" ¢2'«"E"O" ,"en "« " %A+ "AL+t+3% " SE —"s" @ B A s«, "«s~0"«’ »¥% " O «E"O" s»»¥tse—
ga-""2"% A ,"A"sA "+ [AisonY » " % ‘BRs «+¥%3soPBpare xE", "s¥uaYi
« T%H+»AYe—+to+'"eso sAAAA2"«EA s«, ss« 870" s«
"k, » e, «E 87 2 Y YOsHA ~ 2%t At xT« ATKA #TAEYsoTs« ma-""2"¥% A L A s¥%e— +i«,SE
., 2" «E"sliZH FDQ LGHQWLI\ ELRPDUNHUV RI $OTKHLPHW6Y »SHUE« %"« x"E— EE "+« 58667
GLVHDVH LQ VXFK LQGLYLGXDOR WKHQ ZHLZATG: EHEREDOM»WYE "2»+V4ES«EALSA s¥e— ~
LQWURGXFH SUHYHQWLYH PHDVXUHV WKDW FIFEQsKHER WKHP«WRIAE¥sa~s«Al
KDOW RU GHOD\ WKH QHXURGHJHQHBUDWLYH FKDQJHV UHVXOWL
LQ $O]KHLPHUG6Y GLVHDVH

9/(,
O grRA
SURRDM 3y wRUF TP ©

$XVWUDOLDQ $O]KHLPHU V 5H\SHRWWF B ) RXQGDWL
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$VVRFLDWH 3URIHVVRU DQG 1+05& (PHUJ/QJ /HDGHU

JHOORZ LQ WKH &HQWUH IRU +HDOWK)\ $fHLQJ OXUGRE
8QLYHUVLW\ 6WHSKDQLH 5DLQH\ 6P WK NQRZV WKd
LV PRUH WKDQ MXVW D FKDQFH WRDWH\YW RXU ZHD
WKH HQG RI WKH GD\ ? LWBV DFWXBDWW| ZKHQ RX
UHVHW DQG UHMXYHQDWH

d-"8" x" s%" ~[AY ,%"s2"«'+ PE "»{%«"" "U»os~«A =
~%S «A SV WTe—SY "«'+ ex«Axn” SE"« 278+¥Y A s,
en"s¥% "« ExU"«A E-sE ~i"a, i» ,i% "« E=" ,sYU

I++% Ao™"» ,+ A« E jIAE 8°s0" B9 Es=oE" %", s«,
"E asY “«e¥%"sA” 2{¥% %TAC +° |, "¥s3kAD "« +({¥% wsSE Y Y

Pa " "» "« x"oa "A s« "AA «E " sa »EUFASE O "« K 88 "2»+x %"« E—-"2 E+ “253%+0" E—-""% +x
E-"A+ as«Y [AE%so"s«A+ s«, soa¥%ai o)+ TePpE%H xE” AsYAU U-"A "A % soolf-"23»+¥%Es«E
[AE¥%so"s«A+ AE3%I"'8” x"E— ,"A%IAE  »fi«, ,"A+4%EA.SY" ajle— o+« ¥ asAE"«'H#0§ ;¢4 "« "E E
S~+[E E"se—"«' s« "«,"0", isa E+"*"A% U200 Ac¢
60HHS DQG FRIQLWLYH GHFOLQH 3 FDXVH RU FRQVHTXHQFH"
1%"+% E++ s«, ‘too+x "« E—" EHSTEcI I E«E R
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3URI 5DOSK 0ODUWLQV $2 3K*
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'U 6DPDQWKD *DUGHQHU 3K’
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BURIHVVRU 6LPRQ /DZV 3URIHVVRU RI
7UDQVODWLRQDO *HQRPLFV DQG WKH '"LUF
WKH &HQWUH IRU BUHFLVLRQ +HDOWK D ¢
5HVHDUFK &HQWUH DW (GLWK &RZDQ 8QL’

18389 Y<8:8282 7KH )RXQGDWLRQ LV GHOLJKWHG WR SURYLGH D 3K' VFKRODUVKLS WRS XS

BCD34=CY?A>58:4 ZKR LV ZRUNLQJ RQ D JHQHWLFV SURMHFW WLWOHG -QYHVWLJDWLQJ FKD
$O]KHLPHU V GLVHDVH

6XSHUYLVRUV

3URI 6LPRQ /DZV (GLWK &RZDQ gl SHRM AW DLPV WR LQYHVWLIDWH ZKHWKHU WKH OLNHOLKRRG RI GHY

‘U 7THQLHOOH 3RUWHU (GLWK &FSABS BBWYIGURY @, VFUHSDQFLHV EHWZHHQ FKURQRORJLFDO DQG '1$ PHWK\
‘U OLFKDHO 9DFKHU &6-52 GLDJQRVWLF SURFHVVHV DQG ZLOO DLP WR LQYHVWLJIDWH '1$ PHWK\ODW

GLVHDVH WR SURYLGH DQ DOWHUQDWLYH ZD\ LQ ZKLFK VDPSOHV FRXOG E

$XVWUDOLDQ $O]KHLPHU V 5H\SHRWDW B ) RXQGDWL
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7KH $XVwWUDOLDQ ,PDJLQJ
I[LIHVW\OH 6WXG\

%LRPDUN

B3URI 5DOSK 0DUWLQV $2 3K

OU .HYLQ 7DGGHL O06F

$ 3URI 6WHSKDQLH 5DLQH\ 6PLWK 3K
$ 3URI +DPLG 6RKUDEL 3K

$ 3URI OLFKDHO :HLQERUQ 3K’

3URI 6LPRQ /DZV 3K’

'U 6DPDQWKD *DUGHQHU 3K'

,Q DV $,%/ HQWHUHG LWV ILIWHHQWK \HDU Z
PDQXVFULSW WKDW VXPPDULVHV W&W VY @R UWHIGLLE g
VWXG\ WR GDWH 7KLV PDQXVFULSW %/OlHVD D\ WK B
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EE"«"IEIgE*»aY Ai»»+¥

XYHIRX TSXPMKLX

:4:B4HYB4F4 ;Y
$ %, - 11# .14-

6XSHUYLVRUV
BURI 6WHSKDQLH 5DLQH\ 6PLWK OXUGRF
BURI %HOLQGD %YURZQ OXUGRFK 8QLYHU
B3URI +DPLG 6RKUDEL OXUGRFK 8QLYHUV
3URI -HUHPLDK 3HLIIHU OXUGRFK 8QLYH
3URI .LUN (ULFNVRQ 8QLYHUVLW\ RI 3LW

_<«vbl-t -1|b"b|< -m7 ;S;ulbv; 1-m blruo”; 10]
=fmllbom -m7 u;7t1; |_; ubvh =ou 7;I;m|b-: |
=-1louv7 bmltt7bm] vt;;r7 -u; -vvolb-|;7 %b]|
=tfmil|bom -m7 7;l;m|b- ubvh7 -m7 ;S;ulbv; bv
|_su-r;T|bl v]ju-|;]¢< =ou blruo~bm] vt;;r: -v;7 o0
-vvolb-|bomv7 b| _-v O;;m _<ro|_;vbv;7 |_-| vt
-m blrou|-m| I;7b-]ou o= |_; ;==;1|v o= ;S;ulb
lolmb|bom:

); u;"b;% ;7 |_; 1tuu;m| tb]|;u-|tu; |o ;"-tt-]; %o
vt;;r -m7 r_<vbl-t -1|b"b|< -u; bm7;r;m7;m]|tc< o
-vvolb-[;7 %b|_ lolmb|b™; =tml|bom: $_; u;v
rtOtbv_;7 bm - r-r;u tbv]|;7 -| |_; 0-1h o= |_bv
:S|-m| tb|;u-|tu; bm |_bv -u;- bv Ibmbl-t7 -m7
u;t-lbomv_brv 0;|%;;m r_<vbl-t -1|b"b|<¢7 vt;;r
_-"; mo| O0;;m ;S-1bm;7:

); =otm7 vol; ;"b7;m1; |_-| r_<«vbl-t -1|b b I-
lolr;mv-|; =ou |_; ;1]lv roou vt;;r _-v om 1o
=tmllbom7 -m7 |_-| r_<vb1l-t -1|b"b|< I-< blruo
%o _bl_ 1-<7 bm [tum7 blruo lolmb|bom: 0%o;
u;v;-ul_ bm |_bv -u;- bv u;ttbu;7 |o =fttc Tm7
r-|_%o-<v -m7 |_;bu tm7;ut<bm] I;1_-mbviv: tu
u;v;-ul_ l-< ;m-0t; |_; 7;";torl;m|] o= bm7b"b7t
|-btou;7 bm|;u”;m|bom ruo]Ju-lv |o u;vtt|] bm |_
lolmb|b”™; O;m;=b|7 tt|bl-[;tc 7;t-<bm] |_; omyv;
tE&_;bl;u=v 7bv;-v;: ou mo%7 |_; l;vv-]; bv 1
%o;tt -m7 vit;;r % ;tt4

A 27 4;Y<D<<4Y
$ %, - I'# .14-

6XSHUYLVRUV

$ B3URI OLFKDHO :HLQERUQ 8QLYHUVLW\ RI
3URI 5RPROD % XFNV 8QLYHUVLW\ RI :HV
$ 3URI 6WHSKDQLH 5DLQH\ 6PLWK OXUGRF
3URI 3DXO 0DUXIlI &RJVWDWH /WG

m ‘eev -1
tbmb1l-t
tv|u-tb-:
|_5; -11;r]-m1;
[_; mv;] o=

-3t 1oll;m1;7 _;u _
;fuorvel_otol< -] $_; &mb~;uvb|¢« o=
m t-|; ‘e v_; lolrt;|;7 _;u v|T7b;v7
o= _;u |_;vbv |b|t;7 ] olmb|b™; (
tE&_;bl;ulv 7bv;-v;:

-m7 -v|;uv o=

$_bv |_;vbv =01fv;7 om bmJv;vvbom “-ub-0btk
m;tuorvcl_oto]bl-t |;v|bm] -v - I-uh;u o= t&E
7bv;-v; ubvh: “;u-tt7 |_; %oouhv =0otTm?7 |_-| |_
-tvo 1-tt;7 m|u-Jbm7b"b7t-t "-ub-0Obtb|<7 bv -
o= =t|tu; 7;I;m|b- v[-|tv ou 1o0]mb|b"; 7;1tbm;

=bm7bm]v |_-| lou; 10lrt;S [-vhv v_0% Ju;-|;u

ru;7bl|bm] t&_;bl;ulv 7bv;-v; 0¢< v_0%bm] ;-u
0;|%;;m |_ov; %_0 7;";tor |_; 7bv;-v; -m7 |_ov
mo|: m blruo™;7 tTm7;uv|-m7bm] o= ;-ut< tE_;
7bv;-v; l-uh;uv?7 vt1_ -v |_;v;7 |l-<rt-< -m blro
bm ;-ut< 7bv;-v; b7;m|b=bl-|bom -m7 ruo"b7; ]
ltbmbl-t u;v;-ul_ -uotm?7 7bv;-v; ru;";m|bom

omlJu-|tTt-|bomv7 !-1_-;t4



XYHIRX TSXPMKLX

BCD34=CY?A>58;,;4

6XSHUYLVRUV

$ 3URI %YHOLQGD %URZQ OXUGRFK 8QLYHUVLW\
3URI OHOLQGD )LW]JHUDOG &XUWLQ 8QLYHUVLW
$ 3URI -HUHPLDK 3HLIIHU OXUGRFK 8QLYHUVLW\
‘U %UHQGDQ 6FRWW OXUGRFK 8QLYHUVLW\

$ ; tv|u-tb-m t&_ ;bl;u]v !';v;-ul_ otm7-|bor

7;tb]_|;7 |o O0; ruo™b7bm] "_-tm %b|_ -m -mmt
vl _ot-uv_br |o vtrrou| _bv _ wu;v;-ul_:

" -tm loll;m1;7 _bv _ bm ‘ee— %b|_ - =o0ltfv
Ju-tl-|bl Ou-bm bmftu< PlomltvvbomvQ vr;1b
;S-lbmbm]7 _0% lomltvvbomv blr-1| |_; -];bn
)_bt; -tvo bm~;v|b]-|bm] b= -m«< tb=;v]|<«t;J0-Vv;7
lott7 ruolo]|; u;lo0”;u< -m7 tom]Jd|;ul _;-t]_ of|
=ou ot7;u -7Tt|v %_o _-"; :Sr;ub;m1;7 1om1tv

" -tm _-7 oublbm-ttc rt-mm;7 |o v|T7< - Juotr
-7tt|lv %_o -7 0;:m u;l;m]|tc ;Srov:7 |o - Ibt7

lomltvvbom =ou ¢ lom|_v =o0otto%bm] |_;bu b
0% ;" ;u7 7t; |[o om]Jobm] ( +— blrtbl-|bomv7
V|T7< %-v tm-0t; |o ruol;;7: ou|ftm-|;tc7 "_-1
-0t; |o %oouh %b|_ru;Jlott;1|;7 7-|-7 % _;u; b
lom1ltt7;7 |_-| - _bv]|ou< o= 1omlftvvbom % -v

1 -m];v bm t-];udtb=; Ou-bm “otfl; bm - v-Irt;
-7tt)v:

=|;u -m-t<vbm] |_bv 7-[-7 "_-Ttm rt0tbv_;7 -
lolru;_;mvb™; u;"b;% o= |_; 1fuu;m| ;"b7;m1,;
tb=;v]|<«t; =-1|louv -v -m blrou|-m| ;t;l;m|] o= roy

lomltvvbom u;_-0btb|-|]bom: fuu;m| ;"b7;m1;
|_-| r_<vbl-t -1|b"b|< bv blrou|-m| 7tubm] u;1
b= b|]v ftv] Oub;= r;ubo7v 0= to% bm|;mvb]|«<:

m ‘e‘e7 " _-tm _-7 |_; orrou|Tmb]|¢« |o 1ott-Oou
- |;-1o=u;v;-ul_;uv =uol |_; tTulbm ;fuovlb;
-Oou-|ou<? % _;u; _; |ooh r-u|l bm - ruof;1| 10

-m tv|u-tb-J%b7; vtu™;< o= lolltmb]|< I|;10;uv]
lomltvvbomJu;t-|;7 :Sr;ub;m1l;v: $ bv viu™;«

;7-tt-|; r;ort;v] rov|Jlomiltvvbom ;S;ulbv; _-0
-tvo ;S-lbmbm] ;S;ulbv;v] uot; bm v;t=Ju;rou]
$_; u;vit|v =uol |_bv vtu™;< -u; voom |o 0; rt

" -tm %btt 0; vtOlb||bm] _bv |_;vbv bm ‘e‘*:

$XVWUDOLDQ $O]KHLPHU V 5H\SHRIJWFX $)R(XQGDW L



XYHIRX TSXPMKLX

BCD34=CY?A>58;,;4

6XSHUYLVRUV
$ 3URI OLNH :HLQERUQ 8QLYHUVLW\ RI :HVWHUQ
$ 3URI %HOLQGD %URZQ OXUGRFK 8QLYHUVLW\

u -|-tb; wuov] lolrt;|;7 _;u _ bm ;-utc ‘e'e
tm7;u |_; vir;u"bvbom o= u ;tbm7- uo%m?7
uo=;vvou bl_-;t );bmOoum?7 -m7 vvolb-|; u
btt;v blm-1: -|-tb; _ot7v - -1_;tou o= v<l_«
"1b;m1; %b|_ omotuv =uol 7b|_ 0%-m &mb~
-m7 - -v|;uv -m7 _ bm tbmbl-t ;fuorvcl_ot
=uol |_; &mb~;uvb|< 0= );v|;um tv|u-tb-:
-|-tb;=v u;v;-ul_ bm~ot";7 |_; m|;mv; _<vbl-

1|b"b]< -m7 o]lmb|bom P Q v|t7« tm7;u|-h;
lott-Oou-|bom 0;|%;;m tu70l_ &mb~;uvb|< -m
tfvju-tb-m tE&_;bl;u=v !;v;-ul_ ofm7-|bom:

$_; =oltv o= -|-tb;=v _ wu;v;-ul_ bm~;v|b]-]|;
% _;|_;u |_;u; %-v -m or|bl-t ;S;ulbv; bm|;mvb
|o ruolo|; |_; I-bm|;m-m1; o= ;$;1%|b"; =tm1|k
ot7;u -7tt|v: "_; ;S-lbm;7 |_; bm];uu;t-|bomv_

0;|%;;m ;S;ulbv; bm|;mvb|<7 1-u7bou;vrbu-|ot
;S$;11|b™; =tmllbom7 -m7 =uom|-t to0; Ju;< I-]
“ottl; bm ot7;u -7ftt|v: mlotu-lbm]t<7 |_; u;v
u;v;-ul_ v_0%;7 |_-| -m ;Sr;ubl;m|-tt<« bm7711;
bmlu;-v; bm 1-u7bou;vrbu-|jou« =b|m;vv bv -v\
O;[l;u r;u=oul-m1; bm vol; ;$;11|b"; =tm1|bom
viO7ol-bmv7 -v % ;tt -v bmlu;-v;7 Ju;<I-]];u "¢
v;";u-t =uom]|-t to0; u;lbomv =ou 1;u|-bm bm7]|

0% |_-| v_; _-v 1lolrt;|;7 _;u _ -m7 1ltbmb1l-t
lu-bmbm]7 -|-tb; _-v 107;7 |o |_; orrovb]|; ;m7
tb=;vr-m7 %ouhbm] -v - -;7b-|ubl tbmb1l-t
;fuorvel_otolbv| !;]bv]ju-u: "_; ruo”b7;v -
m;tuorvcl_oto]lbl-t -vv;vvl;m| o= 1olrt;S 10]m
-m7 rv<l_b-|Jubl 1-v;v7 %b|_ - r-ulbltt-u bm];

-m7 -tlo_ot -m7 |u-tl1-Jbm711;7 1lolmb|b~;
ru;v;ml-|bomv7 -v % ;tt -v -vv;vvl;m| o=
m;tuo7;";torl;m|-t 7bvou7;uv P ;|-t tlo_ot "r;
bvou7;u? 7 tlbvl "r;1jutl bvou7;u?
m|;tt;1]t-t bv-0btb|<7 "r;1b=b1 ;-umbm] bv
-|-tb; ruo”™b7;v 7b-Imov|bl -vv;vvli;m|v -1luovyv
I;Juo7 u;lbom-t7 u;lo|;7 -m7 lublbm-t ftv|b1;
0% ;" ;u7 v_; v|btt I-bm|-bmv - vjuom] bm|;u;v
u;v;-ul_ u;t-];7 o |_; O;m;=b|v o= u;]tt-u ;S;1
lolmb|b™; =tml|bom -luovv |_; th=;vr-m -m7 |
u;l-bm -1|b”;t< ;m]-1;7 bm u;v;-ul_ -tom]vb7; |
ltbmbl-t %ouh:

om]Ju-tt-|bomv -|-tb;4
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$ SHUVRQDO H[SHULHQFH

$FWXDOO\ LW ZDV RQH RI WKH URXKH MW XGRWGE&D
RQH RI WKH GRFWRUV WR FRQWDFW PH DQG OHW
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7KH 'RPLQDWO\ ,QKHULWHG $O]KHLPHU V 1HWZRUN
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$ 3URI +DPLG 6RKUDEL 3K

OU .HYLQ 7DGGHL O06F

'U 6DPDQWKD *DUGHQHU 3K’

'U 3BUDWLVKWKD &KDWWHUMHH 3K"
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I~ Ex E- ?C& €fl »s«,"7es E-" AEBYE 2 »SE/S/E SEéz «E £ "% ~¥%so aY¥Yozx", « "E»sE-YU L
A AAaA«EA XSA ,,A‘Ag/zt%‘\,, I«E a é@aééu &« eee,_ ‘53/4 (E ~ ~A E_" l~37AE E+ ~~ _"g iiEA~ ~ 9i
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I+ >,
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U %LQRVKD )HUQDQGR 3K’

, VLW SRVVLEOH WR HDW SDUW ISHXWO/MDLWF KR
WKDW FRXOG GHOD\ RU SUHYHQW $O]KHL

HUBV G

D YDULHW\ RI GLHWDU\ IDFWRUV WKDW LPSURYH WKH
EUDLQ LQ ROGHU DGXOWV ZKR PD\ GHYHORS $O]KHLPH
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GLVHDVH %Qbo? M
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O« E=" »%"Osno «e” +° wma-""a"3y, A ,,~AASAA+ X —"o— %H()"@Z (GLM&RZGQ‘5
Seex{«EA ‘2% s»»¥%zU~asE nVY i&/ ' "3 "«E"s+ s«, E-" @se¢
+' E¥%"SE2"«E t»E"x«A+ E-" «"7, '£¥% E-" T,«E7'TesE"+« %'
a-""2"% A ["A"SA” »% O "«E"+t« AE%SE""""A "A s»>» sa7«'{

U=",""E "A e+«A”,"%", E-" 2+ AE "2»+3¥%ES«E *

“«'miT«e"A E=" 27y ++3's«"A2A "« E=" —i3s« |
S(HDSNDS~~0 EY £ 7Y «E EY» A £ «TE%T«E

“ET3,a% ~|« S«e” S«, ‘feeE~"+« +° o 3E

SHVHDUFK RQ GLHWDU\ SURWHLQ DQG ILEUH, y XJJHYV (W)(a)f\\/d<D\!){, «"«E AEIl,Y Ai"""AEA E-
FRQVXPLQJ D KLJK SURWHLQ DQG KLJIK ILEMH,GLHW POV {asi ~aaja EY ~« § A~ < ~ogcl
SURWHFW DJDLQVW $0]RH>L%HU3\7,,GEVHDVH.IE_ B eyt <A »¥t. (o7 S X", Ys«'® ' »_VA~%
»YtE "« 2¥% "~%" “"«Est A s¥%" SASAELYE" » X Ea—))é:a/4§3((E »%_,,l'EA- Ale— sA A—2PH¥H e—s~« *
X Y e’ «"ETH« @8T0TBAT T«,"esBIEEesk, . E-UBRAMHMDYUFK LQGLFDWHY WKDW VKRUW FKDL
% ex«AlfT,+ BE-" 0ax"¥ E-" 07elB7O0£+, +' aggHHIILFDOO\ EXW\UDWH FRXOG UHGXFH
‘T«sE"+«A+ ns«’is'"+ 2% SEE "«E" £« DP\ORLGUEUWRA=+ x~ Ai"’""AE E-sE ~IEY%SE" /

‘I3%E-"% AEi,”", sA s »*E"«E"sa E-"%s»"{E"s
o ETr«spooY+ otx »¥%TE"« "«ESE XEA ~ "« sARKIESD™ " "e"EA sAAx."sE", x"E- ma-""2"y,
»++3%°% U IE D" ‘I«eE "+« » ¥'+¥3s«e” s+« &«EsC” +° ,""Es%Y ‘"~3%" —"o»A E+ '¥%+tx ~seE
»+0 " »t» Y+ E" "« | ? eSYsY" YAl VZATA E->»%c B~ A—+%E e—s"« ‘SEEY s*",A "« E-" —f2as.
‘SeE+% ‘+¥% ©va-""2"% A ,"A"sA” 4R, 8% UA BAECERY <+ x" s% "«O"AETSE"« —tx E-" ~s
SEE 0" s¥%S SE -7 ="% %TAC ' 5 e 8 @SER, ot SESOTSE t« “«talt«e A «" %t "«'nsASE +«+ AT
Ba-""2"% A “"A"SA” E—s« «*t« "1 *SUY""UAU ‘tHEISETt«+ s«, « [%t'T~%"00sHY Es«’n” seef:

na-""2"3% A ["A"sA” »SE""«EA s«, »SE""«EA x
2+x "~%" “«Es¢” xsA AE%t« oY sAAze"sE", x*EEHYxgp»os «EAU
» V't Y25« T« Bs«’'lS’” sk« 1? eSUULT YA s«, «E«
1?7 %% "%AU ZA"« ,SEs ‘%22 E«™ [AE¥%sSn"s« &2

3s%¢°% 7 27*"AEYn" w©s'A-"» PRI,Y ' T« & o A . » ; )

et«, [*E”, "« 8 0~+(%«" s«, SE E~" afAEMso s« YaldEAN s«, O7""Es~08"A —-sO” «sEl%sooY teel%
LA s¥%e— +i«,SE"+t« "« d"AE "%« [(AB#so~s+ X'""a’é:b“ gEA Afe— sA »ta¥»-"«taAl 120Y>»-"«2
" AKET . s, "E"+«st SAA+e"SE "+ @M +EERC "« | ~a\-|t*-/§§\s~l«,,s«E s«E"+U",s«E "«1BDWXUDs& ,""E
Sc. - Y "GESCT S«. 8% "« ¥+ g« sSwin »i PROFSKHQROV 33V WDUJHW PXOWLSOH $
soo a’{ »+0 " »t» Y+ E "« xsA ‘Fi«, Ex “«‘oi lJ(HOI:DWHG SDWKZD\V VXFK DV SURWHFWLQ
e «Al2»E "2« ' »%*E "« "« ‘"asn” gAY S,,lUEEHWDAQP\ORLG DQRG WDX QHXURWRI[LFLWI
Lyt “qEsCt xSA [«s i teES, ~Y »_PWM»_'_»%_'_EA~R[LGL5)WLYH GDPDJH DQG PLWRFKRQGULDO

~ N . 3 3 . = — 3 ° 3
X% soAs HUSE % e-s«etA ' —sO%S T« - 0t 0; A _“SE'/“s“ ¥t [2EAx BE-" T%Tse cdis At
%% A s«, A"s ~{e¢E-+%« —-sO" A

SaYGi~,, B »3/41EA~« N«ES¢ e A_&imsus ’ %ES E / Y+s, s«'” ' »roV¥»—"«roA+ T«
T/AES, 74 x s - T -

N emh uiaa BNy AL g~ e~ g e ,,A— USO+<<+~”A+ S«, *t«, " «A", Es«« " «A s¥
d” s¥%” (%% "«EoY "U»o+¥% "« E-" ¥ EEE~ +«A—E» AA\EX«.DI « A+3" +nSAA"A E—SE S%" %sS¥:

s«, ,"»¥% AA +t« A"« E-"A" % AicEA+ sA x aa gA «FEAU S "% S«E"+U" S«E S'E"OEY »+E"«

Y% BSE"+«A-"» ~"Ex""« ,""E s«, "3s'~3s"«t?3s %¢+/4K‘I33>E t@ ~ "« Te"sn E—%ti— +07,sE"O" AE

—"soE-+ s«, E-" %TosET#«A-"» ~TExSAC,,TTE S« BEFA E-" »% O «E"+« s«, E¥% "SE2"«E #*

~TEASWETHA £ ~YsT« ~"soE-U 1%+, < %sE O ,ATSATAU 2% x+%¢ —sA A
»raV¥»—"«xoA ‘¥xd Ax¥ (2 "2 ~"%IL"TA s«,

etin, ¥~ j¢” E-" saYot+t~, ~"Es+ Esi a"0O oA s«
AE%"AA sE E-" «"ooios¥% o~ 0 o
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$W WKH )RXQGDWLRQBYV 3XEOLF /HFWXOJNH\@ BWSHWHFPEBIRIVYV E\
$VVRFLDWH 3URIHVVRU +DRBUBFORRKUDEXUGRFK 8QLYHUVLW\ &HC
+HDOWK\ $JHLQJ FDSWXUHG JUHDW DWWHQWLRQ

$ 3URI 6RKUDEL DQG KLV FROODBRDDWRUV VWXGLHG LQGLYLr

IURP WZR VWXGLHV WKH :$ OHPRUDBEWXG\ DQG WKH .DUYL L

BWXG\ LQ 16: ZKLFK KDYH ERWK EHHQ VXSSRUWHG E\ WKH

$XVWUDOLDQ $O]KHLPHUBY 5HVHDWFK )RXQGDWLRQ DQG RWKH
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V% sAT, tnfexAS @ Es-xnAdg “«sonY+ Eo" % A sYe— Evst £-A %O, E—sE

Y+« E=" « " [%tETe"A2 Aesaii &E "A "2»nz
—"» ~TEXTA 9‘2%Ai“s,,“;>EA,AA$\”E« "A t«” ' E-" »¥%"as¥Y ‘se"EA
TA-tx« T« ~%sT« TASR«dPy,t sraare "« xHSWHVVLRQ LV DOVR DQ

HVWDEOLVKHG ULVN IDFWRU IRU $O]KHLP
d="e— "A E-" e—"eC"«+ s«, X="e— "A E-" "''p FRIQLWLYH GKWF®OIEQHE x+23"« s%"

CA» Yt »+YET+«sE nY SE —-7'—"¥% 3%"A¢ +° oa-
tio, » %A+«so"EY ‘SeE+¥%A ~" s 24+E "«E"so "sS¥MF-A¥ @ A s¥%e— "A xs%u¥Us«E", Ext "Usa " «"
, 2" «E~sp £ E="A T« «' ‘% ,"3"«E"s ¥%TAC s«, '"«, Y

asE "% "« 8770
«, *tin, "«E %O «E"t«A "«Et+ » " WUA+tksSBE"EY ‘seE+¥A 3"

% AC £ a2 «E"sh &« Afaasyy=+

e U-"%" "A s AT« ' Tes«E ¥% " osSE"+«A-"» ~"Ex
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'U 6DPDQWKD *DUGHQHU 5HVHDUFK )HOORZ (GLWK &RZDQ 8QLYHUVLW\

>TZ HFS WIJFI YMJ KZQQ FWYNHQJ F
\IGXNYJ

ITN TWL KSFLN

KRVH ZKR GUDQN PRUH FRIIHH
KDG D VORZHU DFFEXPXODWLRQ RI
WKH WR[LF EUDLQ SURWHLQ WKDW
FDXVHV $O]KHLPHU V GLVHDVH
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7KEB8VWUDOLDQ 0X 98 SERPEFEAVMERKFH GHPHQWLD BWWR VEL BU
FUDLQ KHD®WKOLIHVW\OH LQWHUYHQWLRQ VWXG\

3URI 5DOSK 0ODUWLQV $2 3K'

'U 6DPDQWKD *DUGHQHU 3K’

OU .HYLQ 7DGGHL O06F

$ 3URI 6WHSKDQLH 5DLQH\ 6PLWK 3K
$ 3URI +DPLG 6RKUDEL 3K

$ 3URI 5RJHU &ODUQHWWH 3K*

7KH $8 $552: VWXG\ LV UHVHDUFKLHQJ WKH’SRWHQWLDO URO o . )
~ _"3 _ ~en ~ o~ ~3 ~
RI OLIHVW\OH PRGLILFDWLRQV WR UHGXFHg‘ﬂ?\HgﬁaEU (A gr E-"% E ABYa  “«ET5O
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8QGHU WKH OHDGHUVKLS RI ‘U 5RJHU @ODUQH!
JRXQGDWLROQ LV ZRUNLQJ ZLWK LOWHUQDWLRC
SKDUPDFHXWLFDO FRPSDQLHY WULDOOLQJ QF
PD\ HDVH WKH VXIIHULQJ Rl WKRVH GLDJOQRVH!
$O]KHLPHU V GLVHDVH RU DW ULVN RI GHYHOR
GLVHDVH
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&OLQLFDO WULDOV DUH D YLWDO RIDQMZ RAHW K R DGOH WH G R S\PRHHRW!
$ FOLQLFDO WULDO DLPV WR GHWHUPLQH ZKHWKHU HZ PHGLFLQHYV,_

RU LQWHUYHQWLRQV DUH VDIH DQG HIIHFWLY# 2 SEWEK 1\ D O BE «EA3E+ - o «N"S“AE:/V
HVVHQWLDO IRU WKH GHYHORSPHQW R QH+Z» pETPpb-tIE €eéer "«Al% « E-SE sA %s«

WUHDWPHQWV »+AA ~o” AE"mo —s, see"AA E+ »+E "«E"so «"x
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BA_""2"% A ~A sA"i $+raaVx++, P» e"sn”AE "«E% 0 U-"2+0" »+A
" +3/4 "YtxE— x—"0" AE"oo {«, % E-" As?” %z++
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"«E %O «E"+t«sa E¥% soAl

7KH IROORZLQJ IHZ SDJHV VXPPDULVF
FXUUHQW WULDOV EHLQJ FRQGXFWHG
&OLQLFDO 7ULDOV '"LYLVLRQ

$ SHUVRQDO H[SHULHQFH

JLIWHHQ \HDUV DJR P\ IDPLORIPQ@XFPZHU B\VODXFRAWE ZKNVKDQN \RX IRWGIENYERJI WKHP W

ZDV GLDJQRVHG ZLWK $O]KHLPBP\WUKYWCHVHDVH DOWKRXJK LW

EHHQ EOLQGLQJO\ REYLRXV WR VRPH 7KH RQO\ GRZQVLGH LV WKEW WKHRRRID D VOR W
OHDYH WKH WHDEDJ LQ WKHHHX® K/HR BARVDW/RRQ |

$IWHU VHHLQJ D 79 DGYHUWUWHVHNDIUFXK SDAMRMMALES FRE \ROQRGULQNLQJ WK WHD

WDUJHWLQJ WKH HDUO\ GHWHFWILRIHBIXOD]KHLPHU V GLVHDV

7KUHH \HDUV LQWR WKH WULOORQYPW GLDJQRVHG ZLWK HD n

$O]KHLPHU V GLVHDVH

InXzX! n A«X n
" JHOW GLVWXUEHG GLVWUHWHH®/ KRQG ONLQJ  «AX!XT zA
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&OLQLFDO 7ULDOV 6QDSVKRW

17$ 7+( ' 678'< '() 3+%6( 528+ ( *58%" 8$7( 3267*5$ 8% 7 (
T 1 ©1 $6 %
'"HIHULSURQH WR 'HOD\ '"HPHQWLD 7KH ' 6WXG\ $ FOLQLFDO SURRI RI (
FRQFHSW VWXG\ $ SKDVH ,,, PXOWLFHQWHU UDQGRPL]HG GRX
FRQWUROOHG SDUDOOHO JURXS HIILFDF\ DQ!
e URQ FKHODWRU '"HIHULSURQH *DQWHQHUXPDE LQ SDWLHQWYVY ZLWK HDUO\ SU

7KH ' VWXG\ LQYHVWLJIDWHV ZKHWKHU DQ LURQYCUKBPRHEY GLVHDVH

PHGLFDWLRQ 'HIHULSURQH GHOD\V GHPHQWLD SURJUHVVLROQ LQ

HDUO\ VWDJHV RI $' ,URQ FKHODWRUV DUH XxVHG UG WAH RFGH 5\9598\9& BRWLERG\ WDUJHWLQJ

FRQGLWLRQV VXFK DV KDHPRFKURPDWRVLYV DQG WKBEYVNHPL B HuH

DEQRUPDO LURQ DFFXPXODWLRQ LV SUHVHQW ,DK$VLW\R RGD FFLAX &/ RWHWD DEDWH WKH RQJIRLQJ

DIIHFWHG EUDLQ UHJLRQV FDXVLQJ QHXURWR[LFAID@WHQHUXPDE ZKLFK LV SURSRVHG WR ZRUN
DJJUHIJDWHG WDUJHW ILEULOODU\ DQG ROLJRP
DGPLQLVWHUHG DV D VXEFXWDQHRXV LQMHFW|
H[SHFWHG WR FOHDU DP\ORLG SODTXH IURP W

$7+,5% $7+ $' 3+%6( PHPRU\ SUREOHPV DVVRFLDWHG ZLWK $' 7KH V

(I WHQVLRQ 3KDVH FRPPHQFHG LQ DQG LV R
$ 5DQGRPL]JHG 30ODFHER &RQWUROOHG 7UDQVODWLRQDO 6WXG\ RI $7+

LQ 6XEMHFWV ZLWK 0LOG WR ORGHUDWH $O]KHLPHUEYV
GLVHDVH

e +tHSDWRF\WH JURZWK IDFWRU +*) VLIJQDOOLQJ DJRQLVW
7KLV LV D 3KDVH PXOWLFHQWUH UDQGRPL]JHG GRXEOH EOLQG SODFHER

FRQWUROOHG SDUDOOHO JURXS D GRVH UDQJLQJI6BWX&V 8P, IDUS § 1% $+1 *
PJ GD\ DQG $7+ PJ GD\ ZLWK SODFHER3® $6 (

VXEMHFWV ZLWK D FOLQLFDO GLDJQRVLV RI PLOG WR PRGHUDWH $' $00 ,
SDUWLFLSDQWY DUH QRZ HQUROOHG LQ WKH RS GQﬂféW-qul—‘F RLQ§ 9 wRHEOH %0OLQG 3DUI
VWXG\ BWXG\ :LWK SHQ HO ([WHQVLRQ 3KDVH
(IILFDF\ RI %$1 LQ 6XEMHFWV :LWK (DUO\ $0O
e $ KXPDQL]HG ,J* PRQRFORQDO DQWLERG\ EL

DJJUHJDWHV %$1 /HFDQHPDE
,2%(1 (0% $5. $' 3+$6( 7KLV GRXEOH EOLQG VWXG\ LOYHVWLJIJDWHV Wt

DUO)\ SDUWLFLSDQWY 7KH VWXG\ PHC
3KDVH E 2SHQ /DEHO OXOWLFHQWHU 6DIHW\ 6\/6&%/\ Fﬂ }J %$ Q
\ODRé'G SODTXHV DQG SRWHQWLD

DGXFDQXPDE LQ 6XEMHFWYV ZLWK $O]KHLPHUGE\I7QG ?—|)E)I§/CI>-|H

BUHYLRXVO\ 3BDUWLFLSDWHG LQ WKH $GXFDQXP LW\I;DW$LV NQRZQ WR FRQWULEXWH WR
$ $ DQG $ $" 7KH 2SHQ /DEHO ([WHQVLRQ 3KDVH ZLOO FR

WKLV \HDU

e $ KXPDQ PRQRFORQDO DQWLERG\ WKDW UHFRJQL]JHV DJJUHJDWHG
IRUPV RI | DP\ORLG $] $GXFDQXPDE

7KLV RSHQ ODEHO VLQJOH DUP FOLQLFDO VWXG\ LV EHLQJ FRQGXFWHG WR

DVVHVV WKH ORQJ WHUP VDIHW\ DQG HIILFDF\ Rl DGXFDQXPDE LQ

SDUWLFLSDQWV ZLWK $' ZKR ZHUH DFWLYHO\ SDGSWIGFE$§bWEBJ7 2QL QUDHY LR XV $/=
DGXFDQXPDE VWXGLHV ,W LV D WZR \HDU VWXGBLHQ¥B®OYLQJ PRQWKO\

LQIXVLRQV RI DGXFDQXPDE
$ 5DQGRPL]JHG 'RXEOH EOLQG 3ODFHER FRQWU

OXOWLFHQWHU 6WXG\ WR $VVHVV WKH (IILFDF\ |
DQ $QWL WDX ORQRFORQDO $QWLERG\ L
(DUO\ $O]KHLPHUEV 'LVHDVH
*5((19$//(<3+$50$ *5((1 0(025¢<
$6 ( e $ KXPDQL]JHG LPPXQRJOREXOLQ * ,J* ® PRQ

DQWLERG\ -1-
$ 3KDVH PXOWL FHQWUH UDQGRPL]JHG GRXEOH EOLQG SDUDOOHO JURXS

SODFHER FRQWUROOHG FOLQLFDO WULDO WR HYDDREWRQREH WHEPOF @XGE/ Vb IlPWAHY WKH HITL

RI VRGLXP ROLJRPDQQDWH *9 LQ WKH WUHDRBEWSALRP BWYcZiWM¥K PLOG FRIQLWLYH LPSDLU
PRGHUDWH $O]KHLPHUEV GLVHDVH DJHG = WR 7KH GUXJ LV DGPLQLVWUDWHG E\

LV SURSRVHG WR SUHYHQW WDX FROOHFWLRQ L

e $ PLIWXUH Rl OLQHDU DFLGLF ROGHRUDREKDUIPERVRUN RloboRLILEOH SDUWLFLSDQWYV DUH
IURP VHDZHHG *9 OHYHOV LQ EORRG DQG WDX SDWKRORJ\ YLD EU

7KH VWXG\ PHGLFDWLRQ WDUJHWYV JXW EDFWHULD LQ WKH KRSH RI UHGXFLQJ
LQIODPPDWLRQ LQ WKH ERG\ ZKLFK LV EHOLHYHG WR EH UHODWHG WR EUDLQ
GHWHULRUDWLRQ 7KLV LV D SKDVH VWXG\ DQG HOLJLEOH SDUWLFLSDQWY DUH
EHWZHHQ WR \HDUV ROG ZLWK PLOG WR PRGHUDWH $'
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7KH IROORZLQJ WZR VWXGLHV UHFBXUWHSDNWOLKD® B QMRVVIREW F
$O]KHLPHUBY GLVHDVH $' EXW DQHQQ MW HVKNWMHEGH LRWO BIIDWN E
EORRG VDPSOLQJ DQG EUDLQ VFDQV

(,6%, $+(9$' 3+$6( 52&+( 6.</,1( :1 3+$6(
$+($ 6WXG\ $ 30DFHER &RQWUROOHG 'RXBOH %O SQEK BWDH DO OPXOOWLFHQWHU UDQGRPL]H
7UHDWPHQW $UP ‘HHN 6WXG\ WR (YDOXDWHGRNMED®\EDQQ GDSHWFRER FRQWUROOHG VWXG\

7TUHDWPHQW ZLWK %$1 LQ 6XEMHFWYV :LWK 3WHFOXDWHDW K$H PIQIEFDF\ DQG VDIHW\ RI JDQWH (
(OHYDWHG $P\ORLG $ 7ULDO DQG LQ 6XEMHAWVSDWKLALBOQRMHPWLQL¥FRARU RU DW WKH HD
$' DQG ,QWHUPHGLDWH $P\ORLG $ 7ULDO Rl $O]KHLPHUEVY GLVHDVH

e $ KXPDQLVHG ,J* PRQRFORQDO DQWLERG)\ E LsQEXPDNVRROREORODO DQWLERG\ WDUJHWLQJ I
DP\ORLG EHWD $! DJJUHJDWHV %$1 /HFDQHPDEWHQHUXPDE

TKH $+($' WULDO WDUJHWYV SDUWLFLSDQWYV ZKWK SKDONVBIEOVWKIEG EUMM @R HYDOXDWH WKH H

DP\ORLG EXW QR FXUUHQW PHPRU\ LPSDLUPHQRQWD BIWLFLGD QWNWKMWK ULVN IDFWRUV IRU $'

WKH UHPRYDO RI DP\ORLG ZLOO GHOD\ WKH RQWHWLEDHRIQUWLFKFHSGRMWO/LQHH DIJHG EHWZHHQ

7KLV \HDU VWXG\ ZLOO DVVHVV WKH K\SRWKRIVE'VSW WKW O RIWIMVKWOHARYLD D EORRG WHVW

PRQWKO\ LQIXVLRQV RI WKH VWXG\ GUXJ ZLOO 7TGKHRXV RRIXSW WKHQ WHDKK RI WKH WULDO SDUW

GHYHORSPHQW RI $' IRUWQLJKWO\ *DQWHQHUXPDE LQMHFWLRQV WR
SUHYHQWY WKH RQVHW RI $'

$/=+(,0(5 6 ',6($6( 678',(6 83&20,1* $1"
&855(17/< 5(&58,7,1* ,1

7KH IROORZLQJ VWXGLHV UHFUXLWGSGSOAWNKL PLSBGORMRI GGLLWW U QR \LHP
GXH WR $O]KHLPHUBY GLVHDVH RU $0O]KHLPHUBY GLVHDVH

1292 125',6. (92.( 3+$6( $ ,1081(%,2 ;352 $° 3+$6(

$ UDQGRPLVHG GRXEOH EOLQG SODFHER FRQW $RE®DMHCR F OJIHBL FOAD WHIER @QRQWUROOHG 'RXEOH
LQYHVWLIDWLQJ WKH HIITHFW DQG VDIHW\ RI R UDY 3\DIPLCHI@QW W IZ& M/ K Q@ \VMXE MHEMWWK %LRPDUNHUYV
ZLWK HDUO\ $'

e SQWDJRQLVW RI 6ROXEOH 7XPRU 1HFURVLYV )I

e 3BHSWLGH UHFHSWRU DJRQLVW 6HPDJOXWL
Q C%EH HOHYDWHG OHYHO RI 71) LV RQH RI WKH FR

6HPDJOXWLGH VROG XQGHU WKH EUDQG QDPH\DYMRFILIDPVHEGGZEVEK GV OWWLRORJI\ :3UR» LQKLEL
LV XVHG IRU WKH WUHDWPHQW RI W\SH GLDE HWR W HBHFHQ@HKORQQADO PPDWRLRQ DQG $' SURJL
KDV VKRZQ WKDW WKLV PHGLFDWLRQ UHGXFHV GRME O HVEOR Q G HPM QG LIDY DOXDWHY WKH HITHFW
ORZHULQJ EUDLQ LQIODPPDWLRQ 7KLV SKDVH $V®DX\@LHDQRWY WR &MVDIEPRIQQNWUDWHGHED VXE F X
WKH VDIHW\ DQG WKH LPSDFW RI RUDO VHPDJOXWHE HRRQ FRRIQWWYYHOLIJLEOH SDUWLFLSDQWYV
IXQFWLRQ LQ SDUWLFLSDQWYV ZLWK HDUO\ VWDDW\BHVVHG IRU DP\ORLG SRVLWLYLW\ DQG LQIOL

$IWHU FRPSOHWLRQ RI PRQWKV RI WUHDWPHQ

WKH RSWLRQ WR HQURO LQ D PRQWKYV H[WHQ)

7KH &OLQLFDO 7ULDOV 'LYLVLRQ KDV EHHQ VHOHF
IRU PRUH VWXGLHV LQ WKH ILUVW TXDUWHU RI

, I \RX ZRXOG OLNH PRUH LQIRUPDW ILFREKR DIEE RAKW. DQVY RIQW KKR Z \R
LQYROYHG SOHDVH FRQWDFW WKHPWHHIPFRW DR WRBWGHIMO]|KHL
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H DU EOFRURGLEEOVLEOGHEWHRG WRWKH
FREPPXOLWATRIEGRORUV DOG VXSS RUWHUNV

ZKR VKDUHR DG HHS FRPPLWPHOW WR
VXSSRUWLOJ SO TKHLPHU VG EVHDVHUHVHDUREKE
DOG RXU Y ILVERO R DO SO0 [KHLEPHU WV UHH
ZRUOG

CHEYCH U RPOCE KD S SUHELDWH WKHEUWVXSSRUW DOG
FRXOG ORW GR ZKDW ZH GR ZLWKRXW [\
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$V RQH RI $XVWUDOLD V ODUJHVW QYRR JROY KM QPHIDBAY IXIQWGHDU H
ZH UHO\ JUHDWO\ RQ GRQDWLRQV IURP RXU PDQ\ VXSSRUWH
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W V ZLWK UHVSHFW DQG JUDWLWX@&MHVXORVIDH K IDF @ D@ VWM W J
$XVWUDOLDQ $O]KHLPHU V 5HVHDUFW JROX®& BIMLRIQOOL IV IDHLIU N
HQDEOHV XV WR IXQG UHVHDUFK WRDW YWHKRFEO EWHQ IWRXDQ $
IUHH ZRUOG

"Adt«, *x"Ag B as~"E- /i«" 85" g /s A«+ R " o«, 0t—« $ " «%Y s¥+to
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7KDQN \RX

7TKDQN \RX WR DOO ZKR KDYH EHHQWKHISU UHGBGOWR OHDYH
6 XFK JHVWXUHY DUH YHU\ PXFK DS&UHFAIDWH GUD@WE V¥ KGH- NG

ZKR KDYH EHTXHDWKHG SDUW RUDQK$Q K HLVRVHIUNH SMHR/ MOKUHE B
JRXQGDWLRQ WR HQDEOH WKH QRQUWWHPUFXSSRUW RI
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2XU FRPPXQLW\ IXQGUDLVLQJ LQLWLDWLYHV HFNSRQEHE UF RPIPFK@QG W LIHDW MCR. IF R P
UDLVH IXQGV WR VXSSRUW RXU SURJUBDPHNUDRGHL (RW WKW LYHWV U H PH QUKRXQW V

&RPP%DQN 6WDIl )RXQGDWLRQ
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2XU FRPPXQLW\ IXQGUDLVLQJ LQLWLDWLYHV HFSRQEHE U RPIPFKK@QE& W LIHD\WP MCR. IF R P
UDLVH IXQGV WR VXSSRUW RXU SURJUBDPHNUDRGHL (RW WKW LYHWV U H PH QUKRXQW V
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2XU FRPPXQLW\ IXQGUDLVLQJ LQLWLDWLYHV HFSRQEHE U RPIPFKK@QE& W LIHD\WP MCR. IF R P
IXQGV WR VXSSRUW RXU $O]JKHLPHU V GLV.HDW KDS)QNR BHY BIRVYRMPHGI R Q LWMWKHDIWIL W

9LVLRQ %OLQGY DQG 6KXWWHUYV

&« "s¥nY éeééé+ c A"
Lt«sSE" é ‘+¥% "0 uY

t« 8 «,A s«, P-TEE"%A
Avis%™ 2 E%”™ £

"A»"E" e—spo"«'"«' E"3 A+ E-"Y ¥"se-", E-""3%
s«, »¥% A «E", E-" #l«,sE"#« A "% +eEx¥% £ LA
Lso»— 8SUE"«A 2?2+ x"E— s «-"%[" ‘+3% éé+eeéen

~"" E—s«¢ Y[ Ex E-" E"s2 sE c"A"+x« 87« A s«
d” s%” At '"¥%sE"‘lo ‘23 Y+i% “«e¥ ,"~n" e+x«E¥"

OLJKW\ ODUDWKRQ 5XQQHUV

asAAO" A-xIE Ex+ £i% 2'—EY 2s¥%sE—-x« ‘[

¢ YTes 81¥Y'S«c+ X—% ex3»0n"E" E-" 9" x»+3
o Lse—"1 |"«we—~"et+ xX—% ox3»0n"E" E-" 2%/
8s¥%SE—*«

8s¥USE—+«

+on”eE"O oY+ E-"A" "O"«EA %us"A", +O0 %
+l«,SE"+«+ s«, X" s%” At s»»¥%"«"sE"O"U

7KH &DQEHUUD 7LPHY ODUDWKRQ )HV
|

‘E"% s Y s¥% o+« —"sEIA ,I” Ex ?2c& éf %",
x+jo, Est¢” s oxE 2+¥%" E—-s« ‘%" 4"« E"2» ¥

a
Eht«’ x"«,A Et ¢""» s«~"%%s A ¢ "« AE ¥

p=

U-+iAs«,A E++¢ Ex »+ti«,"«’ E=" »s0O"3"«E s
‘ s«~"¥%¥%s A 2+ AE % ex'«"As~a” ATE"A #«

“U-" s«~"%¥%s U2 A 8s¥%sE-zx« "AE"Osni
+°23+3" E—s« 08e&eé » +»0” a”«”, [» E+ Es¢” »
O «E+ "«erl,"«’ PE"»—s«™" PYaz«Al

+ +

>

PE"»—s«™" —sA A"« ""%AE -s«, E-~ ,"OsAEs
ona-""2"3% A "A"sA” s«, 3s«s'", E+ %s"A" jiA
6+88¢e ‘+¥% E-" +i«,sE"+«U0 U-s«¢ Y+i PE " »
+«oY ¥s" A"« qje— «"",", ‘l«,A ~IE soA+t ~3"
sxs¥% «"AA E+ E-"A ,"OsAEsE"«’ ,"A"sA"u

3$*( $XVWUDOLDQ $O]KHLPHU V 5HNSHRIVWFK )RXQGDWLRQ $QQXDO 5



7+( 3(5621%/ ,03$&7

.LUVWLQ 'XQQ LV WKH 'LUHFWRU RIX&HPEG AGHWWR S HMWMHW®R $XVWUDO!
GHGLFDWLRQ WR VXSSRUWLQJ WKH $SXNVWLDK PRXFAE BWILRIQUBRPHYV |
SHUVRQDO H[SHULHQFH

, Q .LUVWLQBY EHORYHG JUDQGHPMW&ARVHX ZU W/HK\ ¥FDKKBELPHUBYV GL
/ILNH PDQ\ SHRSOH .LUVWLQ ZDV VKRFONBENWR W UHBPRWYHHIQW DYDLOD
$O]KHLPHUBY GLVHDVH

7KLV LV KHU VWRU\

0\ 1DQQD 6KLUOH\ LV D ILUHFUDFNHEOR®E HK BB LYUL EQ/RQMY \GUWN XE DU XS
VKRSSLQJ GDUWV RXWLQJV DQG KP\UQD®QO\V-$D]KH £PHHDWY GH G JRIRV LV
IODZHG DQG GHYDVWDWHG RXU |DIFQL®N DHQILCHROWD X¥DWURQ L HRPHM DQG W
GHWHULRUDWLRQ RI KHU ZDV VKRFNLQJ DQG FRQIURQWLQJ

-~ WKLQN WKDW WKH ZRUVW SDUWWBNQWKRUOBXBIHR I7&HU HR DB VRM YA 0D R
ZRPDQ ZKR OLYHG D ULFK DQG YLBEUD/ZKW BUIW IDRW K IVEE 6 HBHY VW\HW R HO
FRXOG QR ORQJHU VDIHO\ OLYH DW KRIP®JDKR® H H7KR Y HZD ¥ HDUWQ R@\W R LD G
RXU IDPLO\ DV VKH EHFDPH VHYHUHDLVKHLRUHRWVHIGHD QRS0 BUQ HIG RDWAHLQ H \

- WKLQN RQH RI WKH KDUGHVW WKLQJVY WR VHH LV WKH ODFN RI
MR\ VKH KDV QRZ +HU TXDOLW\ RI OLIH KDV EHHQ WDNHQ

IURP KHU E\ WKLV GLVHDVH +HU DELOLW\ WR HQMR\ P\ YLVLWYV
KDV JRQH +HU VSDUNOH KDV OHIW KHU 7KLV GLVHDVH KDV

OHIW KHU DQ[LRXV DQG VFDUHG RI HYHU\WKLQJ 6KH LV DOVR
WRUPHQWHG E\ KRUULEOH QLJKWPDUHYV WKDW DIIHFW KHU VOHHS
VR PXFK VKH RIWHQ QHHGY WR VOHHS GXULQJ WKH GD\ v
7KHVH QLJKWPDUHY DUH VR UHDO WKDW VKH FDQQRW
GLIIHUHQWLDWH WKHP IURP UHDO OLIH

- NQRZ WKDW HYHQWXDOO\ VKH ZLOO IRUJHW PH DQG WKDW GD\
KDXQWV PH 8QWLO WKHQ - ZLOO VSHQG P\ WLPH ZLWK KHU
EH SDWLHQW ZLWK KHU ZKHQ VKH LV DQJU\ RU XSVHW DQG

DOORZ KHU WR IHHO KRZ VKH IHHO QJ
'LWK FRPPXQLW\ VXSSRUW IRU WKH

IXQGUDLVHU HYHQW SLFWXUHG EHOR
GRQDWLRQV IURP ORFDO EXVLQHVVHYV
WKH 6HPSOH 3URSHUW\ WHDP UDLVI
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'"HGLFDWHG VXSSRUWHU ODU\DQQH 3KLOOLSYVY KDV UDLVHG

RYHU IRU $O]KHLPHUBY GLVHDVH FKDULWLHYV
RYHU WKH SDVW WHQ \HDUV
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OMFSP "TZ YT YMJ XUTSXTWX XRFQQ FSI
QFWLJ \MT XZUUTWY YMNX J[JSY

<J WIFQQ" FUUWJIHNFYJ J[JWATSJ X XZUUTWY
RFPNSL YMJ J[JSY XZHM F XZHHJXX
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2XU FRUSRUDWH SDUWQHUVKLSV SURKH GN W WDOL D RSSR|K\M LW |
5HVHDUFK )RXQGDWLRQ ERWK ILQDKH EXQOGDQE RN KSURRX HK/ WL R
QHWZRUNV WKDW HPSRZHU XV WR VKDUH RXU SURJUDPV

'H WKDQN DOO RXU FRUSRUDWH V XBISQRU WRHRPL WRAH YW HW B R/GH
JRXQGDWLRQ DQG $O]KHLPHU V GLVHDVH UHVHDUFK

7+$1. <28 :(6)$50(56

7KDQN \RX :HVIDUPHUV IRU \RXU VXSSRUW RI $IRK HKKIHFCHSL ¢ JUXIW GBI ORK DWW G
LPSDFWIXO RXWFRPHV IRUD EHWWHU IXWXUH
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7KDQN \RX 3LQQDFOH &KDULWDEOH )RXQGDWLRQ DQG WKHLU SDUWQHUV 6!
5HVROXWLRQ &DSLWDO IRU \RXU VXSSRUW DQG HQFRXUDJHPHQW
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1DEDLV 0) /DZV 60 /LQ 7 9DOOHUJD &/ $UPVWURQJ 1- %QHUQDRGRRE -BRQDWKHXUKDP 5 6WRFNPDQQHEW-D\DVF

.$ OHOOLFN *' B6DFKGHY 36 :DOODFH / +HQGHUV $. =ZDPRRURMB-EHBS\3RQ WKH IRUPDWLRQ RI H{WUDFHOOXODU VH

/XQQRQ . 3LVKYD ( 5RXEURHNV -$< BRLQLQHQ + 7VRODNIGDVEBFRWBL\ELRRYBYERGBOWK\ $ILQJ

6 . RVJHZVND , 9HOODV % $XVWUDOLDQ ,PDJLQJ %LRPDUNHUYV DQG /LIHVW\OH VWXG\

$O]KHLPHUEYV 'LVHDVH 1HXURLPDJLQJ ,QLWLDWLYH )XUOR®QRH IDRRRN :)&DIBWREUVRAIHQH +RQH +DUMRW .KDLUD

5 ODWKHUV 6 OF&RPEH 3$ 1HHGKDP 0 1JR 67 1LFKROVRQ@DURDOSKOHMWIK *LOOHV - *XLOOHPLQ %LQRVKD )HUQD!

5RZH ‘% 6WH\Q )- :LOOLDPV ./ $QGHUVRQ 7- %HQWOH\ 659HDGUCTRSE 0 GG DRUSXK -17 KO-DWIVBIHXW LF 3RWHQWLDO RI OLWR:

JRZGHU - *UDWWHQ - +DOOLGD\ * +LFNLH ,% .HQQHG\ 0 AOHFIUR BOR WRIMUIRPRIQLIWH 8UROLWKLRWUIRLQSWO/]KHLPHUE)

*: 3HDUVRQ - 3LWFKHU 7/ B6LOEXUQ 3 =KDQJ ) 9LVVFKHUKWWSYQJGRBWHYHQVRQ X

$- +LOODU\ 5) ODULRQL 5( +DUULV 6( 'HDU\ ,- -RQHV $5 6KDWXQRY $ ,DFRDQJHOL

$ YDQ 5KHHQHQ : YDQ GHQ %HUJ /+ 6KDZ 3- 6KDZ &( ORUWMLRQ5H]DHH&BLQBEKD JHUQDQGR (XJHQH +RQHD +DPLC

$ 9HOGLQN -+ +DQQRQ ( 0LOO 6HWMD\DIE OWAVHRI)JHQRPH-RKQVRQ 6WXDUW *XQ]EXUJ 5DIRVKHIQ VDD RQW RUJIKXP

ZLGH '1$ PHWK\ODWLRQ LGHQWLILHYV VKDUHG DVVRFLDWLRRRODEKRY R GVHWRRSHI HIQEW DDA WV UHD W $ O IIRL@W UIEDN G L

GLVRUGHQ@QRPH %LRO GRL v LQ $JLQJ 1HXURVFLHQFH KWWSV GRL RUJ IQDJL
30,

H 'RQJ :0$' %LQRVKD JHUQDQGR 5RVDOLH 'XUKDP 5HJLQ

-D\DVHQD 1XWULWLRQDO YDOXH IRRG DSSOLFDWLRQ DQG

EHQHILWV RI VHD)ERENWKRHWZY LQWHUQDWLRQDO

KWWSV GRL RUJ

20$5.(56
5H]DHH 1 )HUQDQGR % +RQH ( B6RKUDEL + -RKQVRQ
&KDWWHUMHH 3 3HGULQL 6 6WRRSV ( *RR]JHH . 9LOGHPDUQW D3RWHRWIDO RI VRUIJKXP SRO\SKHQROV WR SU|
9HUEHUN , 'DYH 3 7DGGHL . 6RKUDEL + =HWWHUEHSO0]kKHLPHOHRQBRQYMLWWY LQ $JLQJ 1HXURVFLHQFH $U
7HXQLVVHQ & 9DQGHUVWLFKHO3ODVPODUWID®Y,BBULOODU\ S
DFLGLF SURWHLQ LV HOHYDWHG LQ FRJQLWLYHO\ QRUPDO ROGHU DGXOWYV DW ULVN RI $O]KHLPHUGEV
GLVHDMIHD QVODWLRQDO 3V\FKLDWU\ -XQH $UWLFOH QXPEHU

&KDWWHUMHH 3 3HGULQL 6 $VKWRQ 1 7HJJ 0 *RR]HH . QJK $ .DULNDUL 7
6LPU«Q - 9DQPHFKHOHQ ( $UPVWURQJ 1 +RQH ( $VLK11$ GGHL . 'RU«
9 O9LOOHPDJQH 9 6RKUDEL + =HWWHUEHUJ + ODVWHUV & %OHQQRZ . ODUWLQV
5 '‘LDJQRVWLF DQG SURJQRVWLF SODVPD ELRPDUNHUVHRIIWS UHFOWRIHDWRQL $ 5LQJPDQ - &RELJR < *RK 6
$O]KHLPHU V 6QVKIHDLWPHHU V DQG '"HPHQWLD $UWLFOH LERBOARYD\ § &KKDWZDO - %ULFNPDQ $ 5H\HV 'XPH\HU
%HQJLQJHU 7 ORUULV - $QFHV % -RVHSK ODWKXULQ
&KDWWHUMHH 3 &KHRQJ < %KDWQDJDU $ *RR]JHH . IRHYLQ oF.ORIOPHOQUWLEOQWFNHU 0 )RXJIJHUH & ODUWLQV
, /LP ) 3HGULQL 6 7HJJ 0 9LOOHPDJQH 9 $VLK 3 9DO@HRDIEKDKI 76FKRMHOG 3 %URRNV : )XOKDP 0 OI
& )XOOHU 6 +LOOHEUDQGW + *XSWD 6 +RQH ( 7DCG®ANLQ &EHWIFHNURBHUJURII 5DGIRUG 1 :HLQHU 0 &DVK
%OHQQRZ . 6RKUDEL + ®GODUWVPQVPHBWDEROLWHYV DVVRFIDWH G QUOWKHU % S5DELQRYLFIDWWBBRYHIQG GHIJUHH RI
ELRPDUNHU HYLGHQFH Rl QHXURGHJHQHUDWLRQ LQ FRJQLVIGNHAGEROPHWORQ ®HMWBEKOBMYHGLFWY GHPHQWLD RQVH
-RXUQDO RI 1HXURFKHPLVWU\ $O]KHLPHU V GLVHDVH $O]KHLRBUQRWDIQG $HRHYWRHQW D Q
'LVHDVH ORQLWRULQJ $UWLFOH 1XPEHU
'"RHFNH - )UDQFRLV & )RZOHU & 6WRRSV ( %RXUJHDW 3 5DLQH\B6PLWK 6 /L
4 ODVWHUV & ODUWLQV 5 9LOOHPDJQH 9 &ROOLQV &HYDPQGHUXMWQLFKHOQUR®W]NRZVNL / 1HLW]HO - B5XELQ\
&RUH $O]KHLPHUEVY GLVHDVH FHUHEURVSLQDO IOXLG ELRRDVYNHO\DWYD\V DURHUQGRY DAIHEWKSWZDO - /HYLQ - 6FK
E\ DVSLUDWLRQ RU JUDYLW\ G UG KiH WRJHDUF W LFRHY RBEEWKKRGQ GRUULV - *RDWH $ _DUFK & yDJDQ $ OF'DGH ( $0C
7KHUDS\ "HFHPEHU $UWLFOH QXPEHU &KXL + &UXFKDJD & )DUORZ 0 *UDII 5DGIRUG 1 -XF|
5 ORUL + 3HUULQ 5 ;LRQJ & B5RVVRU 0 )R[ 1 2 &F
)DJDQ $ +HQVRQ 5 /L < %RHUZLQNOH $ LRQJ & %PWHEDR S xHRDWH $ %DWHPDQ 5 +DEHFN & 6WHUQ
$QFHV % 'RUDQ ( &KULVWLDQ % /DL ) 5RVDV + 6FUHIDWIREVRNIRFEMWIRQDO QHWZRUNV LV DVVRFLDWHG

6 6LOYHUPDQ : /HH - .OXQN : +DQGHQ % $OOHIULgS K GKEKPWYRAUDHQWPH MRXUQDO RI QHXURORJ\
*UDIl 5DGIRUG 1 -XFNHU 0 /HYLQ - O0DUWLQV 5 ODVWHUV & ORUL +

OXPPHU\ & 1LLPL < 5LQJPDQ - 6DOORZD\ 6 6FKRILHOG 3 6KRML 0 /RWW |,
&RPSDULVRQ RI &6) ELRPDUNHUV LQ 'RZQ VIQGURPH DQG DXWRVRPDO
GRPLQDQW $OJKHLPHU V GLVHDVH /D GRHRW V1 NKERQRQD O vv%<<(\6 7267521 (

7DQ 6 B3RUWHU 7 %XFNV 5 :HLQERUQ O OLOLFLF /
6 7DGGHL . $PHV ' ODVWHUV & ODUXII 3 6DYDJH
9 %URZQ % 6RKUDEL + /DZV $QGUDRIWIOQWHBHSWRU &¢
UHSHDW OHQJWK DV D PRGHUDWRU RI WKH UHODWLRQVKL
OHYHOV DQG FRURRWHRMQG %HKDYLRXU 0D\ s$UW

$XVWUDOLDQ $O]KHLPHU V 5H\SHRIVWFXS$)'RXQGDWL
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JRZOHU & B5DLQH\ 6PLWK 6 %LUG 6 %RPNH - %RXUJHIDUNRYLFURZQ)LW]IJHUDOG 0 3HLIIHU - 6FRWW % 5DL
%XUQKDP 6 %XVK $ &KDGXQRZ & &ROOLQV 6 'RHFNHAURZBU® 97KHOIORYDFW RI H[HUFLVH VOHHS DQG GLHW F
(YHUHG / )D]JOROODKL $ )ULSS - .LUE\ 6 *LEVRQ 6 UNHRYHQOODIWBRP+BILAGWRDXPDWLF EUDLQ LQMXU\ LQ ROGH
+HDG 5 -LQ / .DPHU $ /DPE ) /DXWHQVFKODJHU 1 ADEVQE SHVHDURP5SHYLHZV SDJHV

/LP <\ /RXH\ $ ODFDXOD\ / ODFNLQWRVK / O0ODUWLQV 5 O0DUXII 3 O0DVWHUV

& OF%ULGH 6 OLOLFLF / 3HUHWWL 0 B3HUWLOH . 3RYMAHDLT .SDG@HENORGHPEDEBLQH\ 6PLWK 6 5 3HLIIHU
$ BS5REHUWVRQ - 5RGULJXH] 0 5RZH & G5XPEOH 5 6DQVRGR 2 B6BMODHWI'RQVKLSY EHWZHHQ SK\VLFDO DFWLYL
6LOEHUW % 6RK 0 6RKUDEL + 7DGGHL . 7DGGHL 7 |XQRWLRQ 7Y RIUMRIWKUWRVBHNQAA %LREHKDYLRUDO 5HYL

7\UHOO 5 9DFKHU 0 9DUJKHVH 6 9LOOHPDJQH 9 :HLQERUQ 0 :RRGZDUG 0
;LD < $PHV ' )LIWHHQ \HDUV RI WKH $XVWUDOLDQ ,PDJLQJ %LRPDUNHUV

DQG /LIHVW\OH $,%/ 6WXG\ 3URJUHVV DQG REVHUYDWLRQI AR *© BREMY BOXDYYBH\ 6PLWK 6 +RGIVRQ ( )LQ

VSDQQLQJ WKH VSHFWUXP IURP FRIQLWLYH QRN¥BQDOW\ WRs $OH(HPAIYQY (HloHPY HGLDWHY $IH SHODWHG ([HEXWLY

RI $O]KHLPHU V 'LVHDVH 5HSRUWYV KWWSV  GRLPRYGHU $6X0WV ZLWK /LPLW H B X&RIMQ R L WHK 5iH QAU BQ D W L F
1HXURSV\FKRORJLFDO 6RFLHW\

.LUE\ 6 G5DLQH\ 6PLWK 6 9LOOHPDJQH 9 )ULSS - RU'%u%zd“RO}(UJ)'UhWMl 5DLQH\ 6PLWK 6 ‘RHENH - ODUN

7DGGHL . )RZOHU & ODVWHUV & O0DUXIl 3 5RZH & S$Ri ERU DUWLQM el + /DZV 6 ODUWLQV 5 (ULENVE

+LIKHU FRIIHH FRQVXPSWLRQ LV DVVRFLDWHG ZLWK VQR M\YM[QUEB}_@IBQG FRIQLWLYH IXQFWLRO LQ

DQG OHVV FHUHEUDO $| $P\ORLG DFFXPXODWLRQ RYHU PRQL

LI? C?GI&JIBLV%TI!KO-ILLWLHRDU SHMHIDUFK DQG 7KHUDS\
$XVWUDOLDQ ,PDJLQJ %LRPDUNHWR QMG ULV HQWHIDLH & W X G\

'HFHPEHU $UWLFOH QXPEHU
1HXURVFLHQFH 1IRYHPEHU $UWLFOH QXPEHU
KWWSV RL R IQDJL
s G vJ QDbJ JURVW 1 :HLQERUQ 0 *LJQDF * ;LD < 'RUH 9 5DLQ
* \
&KRQJ 7:+ <RX ( (OOLV .$ &R[ ./ +DUULQJWRQ .' 5DLQH\ 66PLV\NJ8§ P]HVGRKUDEL * /Dzv & ODUWLQV 5 SHLIIH

/IDXWHQVFKODJHU 17 §$, %/7KHV6—DC&BFR<UV\UBNSVRQ \ 3UHIHUH }EH\}-‘H EW RI'VHOI SDFHG H[HUFLVH LQWHQVLW\ DQG FDL
%E&QXPH LQ FRIQLWLYHO\ QRUPDO

SBHUVSHFWLYHV RI 3K\VLFDO $FWLYLW\ 3URJUDPV IRU ZOGH §8W8 \/JUL'—(NIF%LW S-L
WKH ,QWHUQDWLRQDO 1HXURSV\FK}

,PSDLUPHQRQW 3XEOLF +HDOWK 6HS GRL FRQWUROOGREUMRDICD
$UWLFOH LQ 3UHVV

ISXEK
7DQ 6 B3RUWHU 7 ®%XFNV 5 :HLQERUQ 0 OLOLFLF / WUR% % HH{FRYP Qk LIQDF * SDLQH\ 6PLWK 6 ODD'
6 7DGGHL . $PHV ' ODVWHUV & O0DUXII 3 6DYDJH *ORBRUPEL +9 PINpBiQtPUWLQY 5 3HEISBQGRPUWRZQ %

9 %URZQ % 6RKUDEL + /DZV $QGIDRUWMIQQUHBHSWRU &$S&RQWUROOHG 7ULDO RI +LJIK ,QWHQVLW\ ([HUFLVH DQG ([f
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