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7KH 8 QGHW WDGXDWAH 5HVHDWFK & HQWHUV 85&
P LWLRQ LV VR EH VWKH FHQWDOKXE | RUFRP P XQLFDWRQ
DERXWXQGHW UDGXDWH UHVHDUFK J UIDQWSURJ WDP V DQG
RVKHU LH®DWHG RSSRUMKQLWHY RQ DQG RII FDP SXV WR
GLVWELEXWH XQLYHWLW | XQGV | RU XQGHW UDGXDW
WHVHDUFK DQG FWHDWYH SUIRMAFW DQG WR SURP RWA
GLVWHP LODWRQ Rl UHVXOW WKURXJ K WDYHOJ LDQW DQG
E\ RIITHUQJ RSSRUMQLWHV | RUWXGHQW WR SUHVHQW
VWKHLU ULHVHDUFK | LQGLQJ V
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DGYRFDR\ DQG FRP P XQEDWRQVSHAIDDAV 7KH EHI DQWHU

DGYRFDA ZRWINE\ Z UMQJ VR GRFDOWA DQG | HGHDOBY MDY/

DQG HQWA HG QHE RINQ) WP HZ IW DI HQR. WINHKRTHLY DQG GFDO
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675 WDP \/ Z L@SDUAFLSDM LQ YDURXY WDIQQ) HQJI DI HP HOW
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7KH 8 QGHU UDGXDW 5HVHDUIFK & HQMUSUVHQVRXU W $ QD0
2 SHO+RAHRQIRHPEHU IR SP IQWH 6FIHEFH %@
DAXP QGIGRU 7KV HYHQAY DQLQ RIP DCSRWMUMAWRQ WDW
\KRZ FDVHVD \DP ST R FXUHQAKQGEHU UDGXDWM UAVHDUFK DQG
FUHDWH SURMIFW DV 768  $@WMGHQN SDUEXDUD GHZ

WYGHQWV DQG WD HMMMGHQN DUH LOMMWG VR DWMCG

7KLY HYHQASUMVHON WH | RTBZ Q) RSSRUMQWAV | RIMMGHQN

o QARGPWRQR XQGEHU IDGXDWM UMADUFK DQG WH P SRUWDGFH
R GWHP LODWRQ

o ([ SHIHGFH D YDUHW R DFDGHP IE SRUMUSUVHQEMRQ/
UHSUMVHQALY DQDUD\ R P DAY DQG GMVAISTHY

o SUMHQAT XHVARQY VR FXUHQABHVHDUFKHY DERXVKRZ. WH
EHFDP H IQROHG LOXQGHU IDGXDOWM BMDFK KRZ WH
EDOQFH FRXWYHZ RINDQG BMDFK DQG KRZ WH. \HBPMG D
| DFXQV P HQRU

¢ ) IQGRWP R DERMVRXASUY WP PHUS5( &$ JUDQN

D&
o /HDWQDERX2 $5 1URP FXWHQAP HP EHLY»

'"$6-5 : HIQMM\ RXWR | HDWUH WL HYHQADV DQH WD FUHAW
RSSRUMQW | R RUMNGHQN  $WHQGHHV Z LOEH UATXIHG VR VXD
ZMWDPIQPXP R MGHOASUVHQOMY Z KIEK Z LOEH YHULIHG
B\ WH SUHQMUQWD@Y WHUSWRIWDP |, Z @I QR RQWH
SURIWDP RGFH DT XIHP HQV DUH P HW 6\WGHQN FDQWHQ
\IXEP VWMH SURI UDP R\ RX | RUH WD FUHGAW
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3 RVWHW DWVKH &DSLWROLY VKH 8 QGHUWI UDGX DV
5 HVHDUFK &HQWAUV P RVWS UHVW.I LRXV DQQXDO
HYHQW GXUWQJ Z KLFK VHOHFWHG 0 768 VWX GHQW
SUHVHOWVK HLU UHVHDUFK VR VWDV GHJ LVADVRWY DW
VW H WDWH FDSLWRODARQJ VLGH X QGHUI UDGX DV
UHS UHVHQWDWYHV | URP  RVKHU S DUWFLS DWQJ
7HQQHWHH X QLYHWLWHV

3RVWAW DUH @P LWHG WR 67 (0 GLVFLSQQHV
$ WVRXURI WKH 71 6WDWH &DSLWRO WP H WR P HHW
Z VWK \ RXU UHVSHFWYH HJ LVADWRWY DQG XQFK
Z LAOEH SWRYLGHG
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7KH (I THFW Rl $QRQ P IW RQ & ®WURRP 3DWAFLSDURQ

1 PHEDUYFTDSIQUPO
6 RFLDOSUHVWXUH DQG SV FKR®J LEDOVDI HW 1Q

FOWRRP V LV DQ LP SDFWXO RI WQ RYHURRNHG | DFVRU
LQ FOWURRP SDWAFISDVRQ % H SRUQ) P HWRGV\R
FLUFXP YHQAWKHVH SUMWUXUHV Z H FDQIRWP DQ

HOMLRQP HOMKDWHQFRXUDJ HY VIKH VRFLDOUMNY UHT XILHG
VR VSHDN XS 1Q FOW YROQMHU DQG FRADERWW Z LWK
SHHWY 3DW\P HWRGR®J\ RI P LQH \KRZ HG \WWDW
RSWRQDODQRQ P RXV DYHQXHV LQ FO\VMRRP  DFWYW
HQFRXUDJ HG P RUH SDWAFLSDVRQ | URP \AXGHQN WDW
RWHLZ MH WIQGHG VR EH GIVHQI DI HG LQ FOW , DP
LOMUHVMG LQ KRZ WKLY HI | HFW XQPVRQY LQ YDURXV
JURXS DFIMW VHWQI V \IXFK DV J HGHIDOFD\WURRP
GMFXWRQ WP D@I RXS Z RN DQG 32 * ,/ GDUIQ]

P HWRGV

8 | ZEPFT U JT lPQD JOFFTUZPV
© KHQ, Z DVIQWKRRO, CRWMG KRZ RIWMQ P\ \HD RUP\
SHHWY/ Z DMKHG VR SDWAFLSDWM LQ FOW GLG GLG QRWGXH
VR SXUHO VRFLDOWHDVRQY VXFK DV EHLQ) DI WDIG VR EH
ZWRQ VR WBQG RXWIQWH URRP  RUVR LQFIVM

MGIHP HQMWRP SHHWY 7KLV LOVSILHG P H VR H SBRWH
DYHQXHV VIR DA@BIYLIDW WL SIREGP  HVSHFLD@ WURXI K
DQRQ P RXV FOVWURRP SDWAFLSDWRQ , EHIHYH \WWDW
KDYLQ) RSIRQDODQRQ P RXV SDWAFLSDWRQ DYHQXHV

Z RX@ CRWRQD BIYHORXWWRFLDOGVSDUW EXWZ RX@S
DOR EH YIDE®! J LYHQ WH SRWWE RYIG UMH RI

GLJ L] DVRQ LQ FO\MRRP V

8 | BUBSF ZPVSQPGTTIPOBM
BTQIBUPOT

, Z RX@ @\H VR UHVHDUFK \KH SV FKR®J\
Rl HGXFDWRQ SDWAEXDWD UHI DUEQ]
FOWRRP SDWAFLSDVRQ WXGHQW

DV DFRQ DQG WXGHQAMHWIQARQ
TKIRXIK WLV , Z MK VR FUHDVWM D \DI HU

GIDWIQ) HQMLRQP HQAI RUMXGHQN DQG D
P RUH HQIDJLQ) FOOMARRP | RUHGXFDVRY/

uP ZPV | BW BOZ BEWDF BPSG/WS-
FTFBII FST

| \RX GM-RYHUD SWREGIP 1QWH Z RU
WOW RX Z MK VRPHRQH ZRX@ ILf EH WH
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%FQBSN FOU & KHP MM

#P ' UBFRMADQGE VD 3URIHWRURI & KHP VA
DO LGG® 7HQQHWHH 6 VWA 8 QLYHUAW DQG DQ
DFWYH P HP EHURI WWH 0 RBIFXDU%RVFLHQRHV 3K
SWRIWDP DQG WH LOMUP ' LWHFVRURI \KH
7HQQOHWHH & HQMUI RUYRVIDQEDOD HGLFLCDO
SHVHDUFK 7&%0 5 +H LV DOR LQYROHG LQ WH

0 DWKHP DWEV DQG 6 FIHQFH ( GXFDWRQ 3K’
SWRIDP

' U +DQG HFHLYHG KLV XQGHU IDGXDW GHI UHH 1Q
&KHP MM |IRP WH SQYHWW Rl \RZD1Q  DQG
FRP SGMG DQA +,9 UHVHDUFK Z MK ' U 9 DVX 1DLU
Z KI®I WHWH +1V J UIDGXDW Z RUINZ DV FRP SGMAG DW
,QGIDCD 8 QAYHWAW XQGHUWH GULHFMRQRI ' U 3DXO
* UHFR WG\ LQ] XVXDOFDVDOWE HIITHFWRI KL K®
FRQFHQADWG VROMRQV Rl @MIXP VDOV LQ RU DQF
VROHQNV WXV EHI LQQQ) P\ LOMUHVMALQ XQXVXDO
VROHQNV

)URP WHWH ' U +DQG\ FRP SGMG DQ1,+ 3RW
GRFVRUDO HARZ \KLS DW6\VDQ RUG 8 QLYHUAW LO WH
@EVRI ' U 3DXO HQGHUMMG LQ) GLYHIW

RUHOMG CEWDUHV Rl SRWMIQADOS. & DFYDVRY DQG

JDIQQ) FROAGHWDE®! H] SHUHGQFH LQ FRQGXFWQY

ELR®RILFDODWD\V  Z RINZ KIFK KDV Z HOSUHSDUHG

KIP | RUKLY KL K® FRADERWDWYH HI | RW DWO 768

+1V/ | LWMDFDGHP LF DSSRIQ® HQAZ DV DW

%4Q) KDP VRQ 8 QYHWAW EHIRUH P RYIQJ VR 0 768 1Q
7KUWRXJ K MD@ KH HQW\ HG P XVE

SDUAEXDWD MQILQ)  ELF\FQQ) DQG J DWEHQQ)
' LYHWW Rl LOQMUMAV KHGV VR NHHS KIP \DQH

3FTFBDI *OFFTU 2 WDQF 6\ QMHY : IWIQ
WKLV EULRDG DUHD ' U +DQG\ KDV VE R DUHDV XQGHU
DFVWYH LQYHWAI DUWRQ GHHS HXWIFVE VROHQWN DQG
WH H SRWDVMRQ Rl DXURQHV DV EIR®J LFD@ DFWYH
QDWWUDOSURGXFW DQG | ORUIRSKRUHV

" TBN QMCH PGS ) BOEZT PFOPSE 638&$ "

1SPK=DU

" HMPMRQR! 0 HIFXY ,RQ/8MQI DQ$XIRH
EDVHG 6P D@D RBFXOU) GRUAVFHQABUREH
6SUQ)

6\ QM-ME 2 U DQE ( GPARFKHP MAY 1Q' HHS
( XWPWE 6ROHQN 6XP P HU

QA DWRQR! 3L H WIQGHG $XIRGHV 6SUQY

) XUKHU( [ SBUDWRQR $XURQH 6\ WMP 1Q
0 HFXY 6HQUQ) ) DO

) ORUHVFHQV DEHY YDVHG RQWH $ XURCH
6FDIRG $ * URXS 3URVIFW7HDP 3URWMFW
6XPPHU

' \HQ) ZIW' HHS ( XWWMPWE 6ROHQNV 6XP P HU

([ SBUDMRQR $XURCH 6\ WP 1Q0 HIFXWY
6HUQ 6XPPHU

6\ QM-MVR $P IR $XRGHY $Q( [ SRIDWRQIQR
1 MR HRXV) XFUWRQDO BRXSVDG

2 \J DQRP M@ & DBOW ) DO

([ SRIDWRQR $]D DXURCH 7KIRDXURGH DQG
7UD] R®! 6\ WP VI RU) BUAVFHGEFH IQ%R 1P DI Q)
) DO

$MCH $XRHVDQG & TEN& KHP MY 6SUQY

1 6XEMMMG $] DDXIRGHV 6\ QMHVY
SKRWEKHP MAY  DQG UR®J [EDCH SSTEDWRQY
6SUQ

"\HQ WR. QRZ $ 1DWIDCBSSIRDFK\R' \ HQJ

) DO
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&KHFN RXW WKH IROORZLQJ RSSRUWXQLWLHYV

&HOVAU/RI 5 HVHDUFK ([ FHOHOFH LOQ 6FLHOFH DQG 7HFKORMRI\ DG + %88 5 HVHDUFK -l LIDWAUXFVKIUH | RUGFLHOFH DOG
(QIIOHHUQJ 1 6)
o 6XSSRUNFHOWLY SDURHUKLS VXSSP HQV SRWERPRWDAHIRZ VKISV +%&8 5 HVHDURK -Ql IDVAXPMUH | RUSFAHQRH
DQG ( QIIOHHUQI DZ DUGV DQG 6%5 6775 GLYHUMW FRAMERWDARQ VXSSOP HQW VR HOKDQRH WH UHVHDURK FDSDELDAHV
Rl P LORUW VHUMQJ LOWAMWRQV

1+(5-5(8 6XP P HU3LRIWDP 1 DWRQDGH O DUGV ( QILOHHUQI 5 HVHDURK -Qf IDVWAKRMH

e +DQGV RQ VXPPHU UHVHDUFK IRU XQGHUJUDGXDWHY 7KH 1+(5- 5(8 6XPPHU 3URJUDP
WHQ 1+(5- PXOWL KD]DUG HQJLQHHULQJ DQG LOQOWHUGLVFLSOLQDU\ UHVHDUFK VLWHYV
1+(5- 5(8 SURJUDP LV GHGLFDWHG WR KHOSLQJ XQGHUJUDGXDWH FROOHJH VWXGHQYV
UHFRQQDLVVDQFH F\EHULQIUDVWUXFWXUH GDWD PDQDJHPHQW DQG VLPXODWLRQ
LOWURGXFH SDUWLFLSDQWY WR D QHWZRUN RI HQJLQHHUV DQG VWXGHQWYV ZKR ZRL
XQGHUVWDQGLQJ WKH LPSDFW RI QDWXUDO KD]DUGYV RQ VRFLHW\

/ DQIXDIH 6FLHOFHV 5 HVHDUFK / DE 2 KIR 6VEMA 8 QLYHUW

o 7KH/DQIXDIH6AHQFHV5 HVHDURK / DE LVIXQQQI D Z HHN3$+ VXP P HUUHVHDUK SLRIWDP | RUXQGHU LDGXDWM
IMGHOW IOMUIHVMG 1Q/ $1* 8$* (| 7KIVSWRIWDP VD KDQGV RQSWRILDP WDWHTXILHY  1Q SHWRQ KRXW/ HDFK
ZHAN ' XUQJ WIVSIRIWDP \RX ZI® &RQGXPAHVHDUK Z WK P HQRUKLS ILRP 2 68 IDFXGV P HP EHWY/ / HDUQKRZ
VR FRP P XQIFDW DERXWHVHDUFK DQG @QJXDJIH VAHQRH Z WK SLRIHVMRQDEY DQG WH SXETE

6XP P HU8 QGHUI LDGXDWA 5 HVHDUFK ) HIRZ VKISV $P HUFDQ &KHP LFDGSRAHW

o 7KHVHFRP SHAAYH | HIRZ \KLSV DUH DZ DUGHG RQWH P HUW Rl WGHQW UHVHDURK SURSRVDY DFDGHP IE
UHFRUGV | DFXQOV LHRP P HQGDMRQV DQG WHUSDWIRQ | RUBERIDRY VAHQAH 68 5) |HIRZ KISV Z L@BURYIGH
VXSSRUNRUXQGHLI LDGXDWAV LQ RUI DQIE AKHP VA VR FDULY RXVWUHVHDURK. DAWMHUUHVSHPAYH FREBU HV XQLYHUAMENV 1Q
WHVXP P HUEHVE HHQ WHUMQIRUDQG VHQIRU\ HDU

B6RFLDO3 HUWRODMW 8 QGHUI LDGXDVIA 5 HVHDUFK 3LRILDP 6RAHW |RU3HWRQDON DQG 6RADCBM FKRBJ\

e QDGGMRQWWL RQ UHMVHDUK H SHUHQFH WDIQHHV Z I@YLMDED DMAQG | RXUSURI HVWIRQDOGHYHERSP HQW
VHP LODWY VR DWIMAIRDIOHHV 1Q FUHDWQJ D VIARQD WWEHWRUSLRP RWQJ VXFRHW 1Q J UDGXDWM VAKRRO 7KHVH WDIQIQ)
P RGXOGVZ MIQFOGH  VRSLIFDOHP IQDWY/ILRP BDGIQ) H SHUV 1Q VRADOSHWRQDON S FKR®I\  UHVHDUK
P HWRGV DQG WIMMMEY WDIQIQ) WURXIK WH WIMMFDCSDANDIHS — DSSTFDVMRQ DQG JHQHDCBUHSDUMRQ | RU
JUDGXDM VFKRRODQG ~ EDME DFDGHP LF WN@ WDLQIQJ WDWOQFOXGHV VXU GHVLIQ DQG QMIDMUH VHDURK. 7KH
H SHAEMRQRI WH 6385 SLRIWDP 1V WDWADIOHHV Z LOGHYHRS WN.QY DQG H SHUHQRHV GXUQJ 638 5 WDWKH Z L@
FROYHUAIQUR DSSTDMRQVVR 3K'  SLRILDP V1Q VRADOSHWRQDON SV FKRRI\ SLRIWDP V

3 DSHUDQG 3 UIHVHQVDVIRQ 2 SSRUMXQLHY

&D@ RUGXEP IWIRQV  7KH 7UEXVEU

7KH 7UEXVEY LV BRNQJ |RUVXEP MRQVIQ SRHM  [IFWRQ DQG FUHDWYH QRQIPARQ <RX GR QRVWKDYH VR EH D FUHDWYH
ZUMQJ (QIOK RUILQH DUV P DRUWR VXEP IW: HDUHRSHQWR D@8 6 FDQGIGDMV DQG Z H HVSHAD® HOFRXWDIH DQG

Z HBRP HVXEP DMMRQVIWRP GLYHUH YRIFHV DQG XQGHUUHSUHVHQMG SRSXOMRQV LOFOX(GIQ) EXWORWIP WG VR SHRS®IRI
FR&U P HP EHWRI WH/ * 974 FRP P XQW WRVH Z W GIVDEIDAHV DQG QROWDGIMRQDOANGHQW : HZ HBRP HDD
JHQUHV IQFOGIQI @MDY [IFMRQ VSHREXOWYH [ IFMRQ VAHQAH 1 IPARQ DQG IDQMM  UIRP DQFH HW
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'LVWLQFWLRQ LQ 8QGHUJUDGXDWHBFFBHRVMHDW FKVWLQFWLRQ LQ 8QGH
6WXGHQWYV PXVW IXOILOO DOO UHAGW XIGHRHMDWNF XVW I XOILOO DOO

“GXFFHVVIXO FRPSOHWLRQ RI D YXENMADRQWOHRRASOOHWLRQ RI D 6
85(&% SURMHFW KRXUV RI U EPDeRMHRW PRUHKRXUY RI UHVHDU

BRVWHU SUHVHQWDWLRQ RU F MR MAHH S URWRRRF BWAR Q RU FUH
RQH RI WKH 85& V VLIQDWA LB Y RQWVR| WKH 85& V VLJQDG 2H H
+RXVH B6FKRODUV :HHN RU 6XPPHUSNVHRERKODUY ‘HHN RU 6XPH

&HOHEUDWLRQ &HOHEUDWLRQ

@3- WLYH SDUWLFLSDWLRQ IRU Dé%&'\BWHRst*uW&%BWLRQ IRU DV

\HDU LQ WKH 6WXGHQW 2UJDQL IR U WE
$GYDQFHPHQW RI 5HVHDUFK 62%$5 QWi ‘s WXEHow 2uIDQLIDWLR
RI 5SHVHDUFK 62$5

(D &RQILUPDWLRQ RI VXSSRUW IURP 85(&$ IDFXOW\
PHOWRU 3RVWHU RU SUHVHQWDWLRQ DW

RQ 8QGHUJUDGXDWH 5HVHDUFK
SHHU UHYLHZHG DFDGHPLF MRXI

&RQILUPDWLRQ RI VXSSRUW IUR
PHQWRU
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