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2 XUDIP LV WR SWRYIGH D SIRIWDP RI KLIJK TXDDW WR SURGXFH 7R HPHJH DV D FHOAH R H FH@IQFH 1Q WH IIHG R
FUHDWYH WIFKQRFUDW DQG DR HAREQVK DQ H FHBBIQWS ( BFWRQEFV &RP P XQFDWRQ ( QIIOHHUIQI  WH
&HQAMH VR SXWXH UHVHDIFK 1Q WH [LRQAHU DUHDV Rl JUDGXDWMV DEG! W& SURGXFH LOORYDAYH VROMWRQV VR WH
( BRARQIEV DG &RP P XQIEDWRQ ( QU LOHHUQU QHHGV Rl WH VRFIHW  FRJ QL] DOWR WH XQLYHWDOP RWDO

YDXHV DQG DGKHIHQWR WH SURIHVWIRQDOHWLEY

352*5%$0 (' 8&$7,21$/ 2% (&7,9(6
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7R LP SDUNWXGHQW Z VK D WWRQJ EDFNJURXQG 1Q WKH EDMF
VAHQFH P DWHP DAFV DQG HBFWRQFY DQG FRPP XQFDMRQ ~ 7KH DELOV VR XQGHUMIQG DQG DSS® SUQAS®NV R

HQILOHHUQ) 1 XQGDP HQBY HTXILHG 1RU VROLQ)  HQILOHHUQ) (GPWRQFY DQG &RP P XQFDARQ (QIOHHUQ) 1Q WH
SLREDP V DQDOMY GHMJQ DQG GHYHWRSP HOVR YDURXV WSHV R

LOMIWDMG HBIFARQLF X WP V DV Z HDV VR LOWALBUHWDQG
VOMKHMI H WH H SHUP HQEO GO/ GDGAQJ VR YDIG

7R WDIQ WXGHQW ZIW JRRG WHQWIF DQG HQIIQHHUQ] FROFOMRQV
EWHDGOM \R DV VR FRP SUIHKKHQG DQDO]H GHMJIQ DQG SWRIGH

VHFKQLFDOVROMRQV | RUVKH LHDO@ H SLREGIP V
7R VROH WHDO WPH SWRREGPV ZIW FHDWYH LGHDV

HQDEQQ) WH VIXGHQN VR KDYH \XFFHWIXO FDUHHU 1Q
([ HIFMH H FHEHIQAWBDGHUKLS TXDOMHY VIR DEGLHW DWXHV 1Q D LM DQG DOR P RAYDW IRU KLIKHU HGXFDARQ R
UHVSROME® HWLFDO DQG LQQRYDVYH P DQQHU Z IV FROWQXRXV SWRP RV LHVHDUFK DQG GHYH®RSP HOADRAYIMHAY
GDULQI DQG ELRDGHU\VRFALHVIZOFRQM W
(" ,725,%/ 92 ,&(

© HDWH YHU H FIWG VR UHBIDVH RXU QHZ VMU 60P SDUND 9DQL 7KH SXUSRH R WLV GLIVBOSXEQFDARQ LV VR EXLAS WWRQI DQG
RQIRQJ) LHIMRQKLSV Z MK RXU SUMBUHG WXGHQWV IDFXQV  DOXP QL DQG EXMQHW SDUAHYY ZH Z RX@ ONH VR \KDUH VIKH
G QDP LF Z RN DQG DP D} LQJ DFKLHYHP HQW Rl RXU GHSDUR HQAVEHVE HHQ $SUO DQG $XIXWW © H FRQIUDW.OWAY iKH
WD DQG WXGHQW Z KRB KHDUMG® | RUVKHLU SDUAFLSDARQV LQ YDURXY HYHQW Y] : RUINVKRSV 6HP LQDW/ 6\ P SRMD DQG ) LH
$UV HF ,Q FBMQ ZH Z DOWR H SUHW P\ KHDUAHGWKDQNY VR HYHU RQH Z KR FROMEXWAG VR WLV SXEQFDARQ : H GRN
| R DUG LQ FROAQXLQD VKLY NRXUDH RI ([ FHEBIQFH DQG DUH H FLVAG VIR VHH Z KDWHKH ) XWUH KREBV 7 KDQN\ RX 1 RU\ RXUVKSSRUN
DQG, KRSH\ RX HONR KLY HAMIRQ Rl VIKH ( &( ' HSDUR HQWL HZ VV/ HWAU . USDQIDIK/ +R (&(

# 3Rl &KDIWDQ D6 $WW3WRI ( &(
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' HSDUR HOWRI ( GFWRQIFV  &RP P XQFDWRQ ( QJIQHHUQ) KDYH WEBUMG 1Q WH \ HDU ZIW D
VDOFURQHG IQWNH R VWXGHQW 7KH SWIRILDP P H LV DSSWIRYHG E\ $,&7( 1HZ ' HEL DQG DIILIDWMG R
9LVYHVYDLD\ D 7HFKQR®JLFDO 8 QLYHWAW . DUODVIND ,Q WH DFDGHP LE \ HDU VDOPURQHG LQWNH LV
IQFUDVHG \R ILRP VWYGHQWV DQG DOR WEBUMG 0 7HFK 3WRIWDPV 1Q k' LJIMIO ( BPARQEV
&RP P XQIFDARQ ( QU LOHHUIQIY DQG k&RP P XQEEDARQ 6\ VWP iy 1Q \WH \ HDU DQG Z W LOENH R

' HSDUR HQWRI ( GFWRQIFV DQG &RP P XQIFDARQ ( QJIQHHUQ) KDV D UHVHDUFK FHQWU DSSWRYHG E\ 978
4HDU DYLLQ WH\ HDU

7KH' HSDUR HOWRITHY 8* 3* DQG3K' 3WRIWPV XQGHU978 7KHSWRIWDP LV DFFUHGIMG E\ 1% IRUWH
DQG 7KHH DIH D \REORI  IDFXGV PHPEHY 0DQ Rl WHP KDYIQ) PRIH WDQ  \HDW R
H SHUHQFH 7KHWH DUH IDFX@V P HP EHWY Z W J RRG DP RXQRI LQGXWW H SHUHQFH 7 KH GHSDUR HOALY J HDUHG
XS VR FRQGXFWL DWRQDODQG , QMUODWRQDOFRQIHIHOFHV LQ DWRFIDARQ Z W 6 SUQIHU ,( 7( DQG ,67( 7KH
1XP EHURI ZRUNWKRSV ,QGXVWIDOYIMIW ) ' 3V 6HP LODWY DQG &RQYHHQFHY FRQGXFWG LQ WH FDP SXV DUH
LQFUHDVIQJ HYHY \ HDU :  H DUH DR FREDERWDWQJ Z W LQGXVWIHV VXFK DV . DUDDWIND +\ EUG O IFIR' HYIFHV 3
7KIONV  : 1Q JGREDO7HFK $SVIV 6 ROMRQV 3 YW V& %DQIDRWIH ) DFXAV DQG 6 \WGHQASLRMIFW DUH SUIRSRVHG
IRU9* 67 . 6&67 DQG978 IXQEAQ 2 XUMMGHQW KDYH H FHIBIG VSRUN VXFK DV . DUDW & UFNHADQG . DEDGGL
DQG SDUAFLSDMG LQ WM BIYHODQG 8 QLYHWIW BIYHO $ @WH DFWYIMHY DUH KHGS WURXJ K- SURI HVWIRQDOVRFLHWHY

@H,67( ,(7( DQG' HSDUR HOWFOXE

' HSDUR HQARI ( BFWRQIFV DQG &RP P XQIFDWRQ ( QI LOHHUQI KDG WH DSSWRYHG 5 HVHDUFK & HWH E\ 978
%4HDU DYL LQ WH \ HDU 7KHH DUH ) LYH IDFXOV P HP EHWY DSSURYHG DV VXSHUYLVRY 1Q WH GHSDUR HOW
7 RBOQXP EHURI VWXGHQW UHJ DAMUHG LQ WH UHVHDUFK. FHQWH LV 7HQ DQG ) RXUDUH FRP SGMG WH 9 LYD 9 RFH
H DP LODWRQ $ERXW Rl RXUIDFX@V DIH SXWXIQU 3K ' 1Q RXU UHVHDUFK FHQMU DQG RWHU UHVHDUFK
FHOMY )DFXQW PHPEHY R ( &( DH SXEQ/KHG SDSHWY 1Q WHSXWMG MXWODY DQG ,QMODAWRQDO
&RQUHHFHY DQG DOR SXEQ/KHG ~ SDWIQW 2 XUIDFXEOV JRWMH IXQGQ) IRUWH SUIRMPWSURSRVDY | LRP
$,&7( 978 7(4,3 . 6&67 978 DQG&6,5

(&( ' HSDUR HQAKDV &HQWH RI ([ FHEDIQFH 1Q :  LLHBMWV 6 HQVRU 1 HVE RUNV DQG 3RGXFW HVLI Q 6\XGHQW
DIH HOFRXUDJHG WR GR LQQRYDWYH DQG SURGXPWEDVHG SLRMFW UHDWMG \R DGYDQFH \WWFKQR®J LWV DQG
HQFRXWDJ HG VR SXEQVK SDSHWY 1Q WH ,QMQDARQDO 1 DWRQDOFRQIHIHQFH DQG MXUODY : H KDYH DGRS\WMG
LOMI UDWG WDFKIQ) GDUOIQ) SIDFWFHY © RUNVKRSV W\ P SRVIXP V  7HFKQIFDOS HP LQDWY DUH RU DQL] HG RQ
UHIX@U EDVIV 2 XU WXGHQW KDYH UHFHYHG EHVWSDSHU DZ DGV 1Q WH FRQIHHOFHV  6\WGHQW DWH
FRXQVHIG DFFRWGIQ VR WHLOGXW  DFDGHP LEV LHTXUWUHP HQWHQFRX DI HG VR KDYH KDQGV RQ H SRVXUH

6 \WGHQW DUH HQFRXUDJ HG VR GR LQQRYDWYH DQG SURGXFWEDVHG SURMFW UHDWG VR DGYDQFH \WFKQR®RJ LHV
DQG HOFRXWDIHG VR SXEQVK SDSHY 1Q WH ,QMODMRQDO 1 DWRQDOFRQIHIHQFH DQG MXUDY : H KDYH
DGRSWG LOWU LDMG WDFKIQ) GDLQIQ) SWDFWEHY : RUIWKRSVY WP SRUXPV  7HFKQIFDO6 HP LODWY DWH
RUW DQLJ HG RQ UHI X@UEDVLY 2 XUMMGHQW KDYH UHFHLYHG EHVWSDSHUDZ DUEV LQ WH FRQIHIHQFHV 6 \MXGHQW
DIH FRXQVHIDG DFFRWGIQ) R WH IQGXWM  DFDGHP LFV IHTXLWHP HQW HQFRXUWDI HG VR KDYH KDQGV RQ

H SRVXUH 6 \WGHQW DUH JLYHQ J XIGDQFH | RUKLI KHUMMGLHY DQG VRIVWNLAWDIQIQI IRUS@FHP HQW 1Q &0 0
/ HYHOFRP SDQIHV
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,Q D @QGP DN GHYHRSP HQW 5 D5 DHVZ DL &REUH Rl ( QI LOHHUQI KDV SLRXGO
EHHQ J WDOWG DXVRQRP RXV WYY XQGHU 9 LVWYHVYDUWD\ D 7 HFKQR®J LFDO8 QLYHWIW

%HMIDYL IWRP WH DFDGHP IF \ HDU PDINQJI D QZ HWD Rl HGXFDWRQDO
H FH@IQFH DQG LQQRYDWRQ

7KLY SURWI LRXV DFKLHYHP HQMH GFW \WH LOWIMM V XQZ DYHUQI FRP P WP HOAMR
KUK WBQGDWGY Rl DFDGHPIF  H FHBIQFH  FXWQJ HGJH UHWVHDUFK  DQG
WDQVIRWP DAYH GDUQIQ) H SHUHQFHV  7KH DXVRQRP \ WEAXV DARZ V 5 DNB5 DHVZ DL
&ROUH Rl ( QJIQHHIQ] R P SGP HQMOQQRYDWYH DFDGHP LIF SLIRJWDP V' HQKDQFH
LIOAWIMARQDO JRYHUDDQFH DQG RIIHU D PRIH BIRWIHG HGXFDWRQDO DSSURDFK

IRWMUIQJ DQ HQYLLRQP HOWRI DFDGHP LF IUHHGRP DQG J LIRZ W

55&( KDV ®QI EHHQ WHFRIQIHG IRU IW GHGIFDARQ VR QXUMUQI \BGIQWDQG
SWRYIGIQJ D KROMF HGXFDMRQ 7KH WDQVIMRQ R DQ DXVRQRP RXV [QVWMWRQ LV D
WMEP HQMR WH KDUG Z RIN DQG GHGIFDARQ RI W IDFXGV WEII  DQG GDGHUKIS

7KLV P LOMRQH QRARQD FHBEWDWY WH LOWINWM V DFKLHYHP HQW EXWDOR VHW WH
MU H | RUIXWWUH DGYDQFHP HQW DQG RSSRUMQUAHY

k: H DUH WUGBG \R UDFK WLV VL QIIFDQWP IBMRQHY VDIG ' U 91N DQDQG 6

([HPXWYH ' WHARU 55* | k7KLY DXVRQRP\ HP SRZ HY XV \R | XUMHU LOQRYDW DQG
HBIYDM RXU HGXFDARQDORIIHUIQIV  HQVXUQI WDWRXU VWXGHQW UHFHYH D Z RUE

FOW HGXFDARQ WDWSUHSDUHY WHP | RUWH FKD@BIQI HV Rl VRP RURZ y

7KH DXVRQRP RXV WXV Z L@ HQDE®! 55&( VR H SDQG LW DFDGHP IF RIIHUQIV

HOKDQFH UHVHDUFK  [QWDWYHY DQG FRADERWDM Z W GDGLQJ  LOGXVW  SDUGHWY/

IXUMHUVRAGL LQJ W LR®I DV D SUHP LHULQWAMWRQ LQ ( QI LOHHUQ) DQG 7 HFKQR®RJI\
7KLY DFKLHYHP HOWY DOR D UH GFWRQ Rl WH KDUG Z RUN DQG GHGIEDARQ Rl WH HOAMH

55&( FRPPXQW LQFOXGQ] WH FRP P IWWMG IDFXGV DQG WEII ZKR KDYH EHHQ
LOVWXP HQEIOLQ GLLYLQD WH LOVWAIMWM V/ VXFFHW

$V 5 D\D5 DVIVZ DUL&REBUH RI ( QI LOHHUQ) HP EDUN RQ WL H FIMQJ QHZ FKDSWU LW
UHP DIQV GHGLFDWMG \R LW P MVIRQ Rl SIRYLGIQI H FHSWRQDOHGXFDARQ DQG | RAMUQJ

D QXWXUQJ HQYLLRQP HQWRULW VWXGHQW DQG | DFXAV
)RU PRIH IQRWP DARQ DERXW55&( DQG IW QHZ DXVRQRP RXV WV  YIVIW
ZZZ UFHRU
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7R SWRYIGH RXU UHDGHY Z W DFFXUDW DQOG
XS VR GDM LOIRWP DARQ DERXW %4RM®JLFDO
DSSQEDMRQV 1Q ( QILOHHUQ) : HDIP \REHD
WHIDE®! VRXUFH RI NQRZ®IGJH FRYHUQJ

YDURXV DVSHFW Rl %4R®] LEDODSSQFDWRQV

10 ( QI LOHHUQJ Z W GHSW DQG FOUW

08 31)

7R |DP LIDU] H WH VWXGHQW Z IW WH EDVIF EIR®RJ LIFDOFRQFHSW DQG

WHUHQI LOHHUQ) DSSTFDARQV

7R HQDE®!I WH VWGHQV ZIW DQ XQGHUMIQGQ R ELRGHVLIQ
SUQFIS®N R FUHDW QRYHOGHYLEHV DQG VMKFWUHY

7R SURYLGH WH VWXGHQW DQ DSSUHFIDARQ RI KRZ ELR®J LFDOV VWMP V/
FDQ EH UH GHVLI QHG DV VXEVMIXWM SURGXFW | RUQDMUDOV VWP V/

7R P RWYDWM WH VWXGHQW R GHYHRS LOMGVFISAODY YIMRQ RI

ELRERJ LEDOHQI LOHHUIQJ
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$PWYIW 1 DP H 3 RAMU3 UHVHQEMRQ

6WIIl &RRUGIQDIRU ' U’ 62 %<$ $WRFIDM3WRIHWRU ( &( 55 &(
$GGIHMWHGE\ ' US5DQIDIDK/ 3WRIMWRU +HDG (&( 55&(
1R Rl 6\WGHQW 3 DUAFLSDMG
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7R SWRYIGH RXU UDGHY ZIW DFFXWIDW DQG XS WR GD\WM
LQIRWP DARQ DERXW RJLFDOWIONQJ DQG SIREGP VROLQY : H
DP W EH D IHIDE®! VRXUFH RI NQRZ GIGIH FRYHUQJ YDURXV

DVSHFW Rl / RILEEDOWIONQ] DQG SLIREGP VROLQ) Z W GHSW
DQG FOUW

08 31)

6\MGHQW Z L@EH DE®I \R

XQGHIMEQGQJ RI DP ELI XAV 1Q WAMAP HOW

XQGHUIAMIQGIQI DQG XVH Rl HOP HQW Rl SURSRVIMWRQDO®R] LF
SWFWEH LQ WH XVH Rl (RJ LEDOGHGXPWRQ WK QLT XHV

) 8%07

5HVRXUFH 3HWRQ ' U6 5 6XEWDP DQ D 3 UHVIGHWDQG &(
([ VNGIQFH 6DQ' IHIR 86%
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2 WDQJHJU ' UBXQMWDS5 $WRFLDM 3 IRIHMWRU ( &(

3 DUAFLSDQW W VHP HFAMUMWYGHQW































