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/IHDUQ DERXW WKH H[FHOOHQW ZRUN RI
/08 V IDFXOW\ VWDII DQG VWXGHQWYV
GXULQJ WKH VXPPHU RI

J)DEXOW\ 'U /DXUHQ :LVQLHVNL
6WXGHQW &KULVWLDQ &UXPOH\

Z&PE

5HVHDUFK $GYDQFHPHQW
OHQWRUVKLS 3URJUDP

83/-)7 3URJUDP

/108 — QVWLWXWLRQDO 5HSRVLWRU\

6FKRODUVKLS $FURVV &DPSXYV
5HFHQW $ZDUG 6XEPLVVLRQV
SHFHQW 25*63 8SGDWHYV
5HFHQW *UDQW $ZDUGYV
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' U/ DXUHD: VQHWNLKDVFR DXWRUHG P XIS
DUFBV LOFOAQ) P RUH\WDQ W IKADXWRUSHH
URMHZ HG SXEQKHS P DQXVAUSW SURVGHS \MANMEDO
DQDOMYVKXSSRWWR FRIDIXHY DQG EHHQ DZ DUEHG
WH=RHIY$Z DUG IRUSHMICDY 5HADURK ( [ FHDAH

QUMD \KHLYNQRZ QIRUKHUP HQRUKLS ZKIFK
IQFOGHP DQDILQI RHU  JUDGXDWMNMGHIW
URHDURK DWIEIQA DVWD WP HDVZ HODVEHQ) DQ
IQQDXIXUDCP HP EHUR! \WH2 5* 63 VEHHDUK

$SGYDGRP HOWD HORUKIS 3URILDP

.DOOHm /08 &0 &DWR DQGKHUER]
* XP ER WHVRXUHHR! LQWSILDWRQ IRUMHWXG

4 Q \ RX DQG D WXGHQW. D\ @0 HGIQ
/08 &0 &DWRI UHFHLYHG T XLV D
EMRI LOVIHUQDVIRQDCDWIHOVIRQ | RUDQ DUAF®
RQ SHW DQG RZ QHUVBIHS &DQ\ RX VIATMXV
DERXVWIK DWUHVHDUFK ™

$ . D ®DQG” DQDO] HG GDWIURP WH 1 DARQDO
+ HDEM DQG 1 XWMRQ ( [ DP LODAWRQ 6XUrH
1+$1(6 WRXQGHUIMIQG WH DARADARQ

EHE HHQ SHARZ QHUKLS DQG VBHS TXDIW : H
IRXQG WDWERJ RZ QHUKLS Z DV DWRADMG Z W
KDYIQJ DVBHS GVRUGHUDQG KDYIQJ WRXE®I
VBHSIQI &DARZ QHUKIS Z DV DWRADMG Z W
KDYIQJ G MWV ) LRP WLV UHVHDUFK Z H FDQW
GHWLP 1QH Z KHWHUSHWRZ QHUKLS FDXVHV VBHS
GMRUEHY VR WDWZ IQEH D IXWWUH GLHAARQRI P\
UHVHDUK SURILDP

4 +RZ GRHV VKLY UHVHDUFK VIH LOVIR VIKH
FRQFHSWRI 2 QH + HDOK DQG VKH &HQWAUI RU
$QLP DODQG + XP DQ + HDOK LQ $ SSDDFKLD
&$+%$ "

2 QH+HDO DIP VWR [P SURYH WH KHDOM R
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KXP DQV DQIP DO DQG WH HOYLRQP HQWZ KI®I
XQGHUAMQGIQ) WH IQMUPRQQHAMGQOHW EHVE HHQ
WHP 2 XUUHVHDURK |RPXVHY RQ WH IQMUDPARQ
EHE HHQ KXP DQV DQG WHUSHN DQG KRZ \WDW
[P SDRW KXP DQ KHDOK VR IMGILHAD WAV IQR WH
2 QH+ HDOM P MARQRI WH/ 0 8 &90 DQG&S+$

2 IWQ RQD WH SRMWYH HIHFW Rl SHWRZ QHUKIS
DUH GHVRUEHG VXK DV BZ HUUMNRI P HQWEICKHDEM,
RXWRP HV DQG LQFUHDVHG VRADOXSSRUN) RU
WRVH DAMIRI SRRUVBHS TXDOV WH. P D\

FROVGHUKDYIQ! WHUSHW/BHS 1Q D GlLIHHQW
URRP  RURKDQIIQ) WHUIHHGIQ) VAKHGX®!
$AMRXIK " NQRZ \WDWFDQ EH HDMHUMDIG WDQ
GRQH

4 $FDGHP LFVVSHQG W RI VIP H VSHDNLQJ VR
RVKHUDFDGHP LFV  Z KDWY M@NH VR KDYH VR
P XFK SXEQF DWHQVRQ RQ\ RXUZ RN + DYH

\ RX VDNHQ GMRQVDZ D\ ILRP VKH

H SHUHQFH"

$ "WKDVEHHQH AW IRU. D @ DQG” VR VHH WH
SXETF IOMHWO WH SUIRMPV W JUHDWR VHH RXU
UHVHDURK UHDAK D ELRDGHUDXGHOQRH WIDQ

DFDGHP ID "'YH GDUHG D BWDERXVWKRZ  UIHVHDURK
JHW GWHP 1QDWMG VR WH SXE@F DQG KDYH GDURHG
KRZ R VSHDNWR WH SUIHW VR WDWKMH [IQGQIVRI
WH UIHVHDURK DUH HDMO XQGHUMRRG $VDQ
DG IF WY HDMHUMR JHWQ WH Z HHGV Z KI®!
GVEXWQI \ RXUIHVHDUAK VR MWKDVKHSHG P H
VSHON GLHAW DQG DAD GIYHOMDAY HDW [RU

DQ RQH VR XQGHUAMIQG

4 : KDWDGYLFH GR\ RX KDYH | RUWXGHQW
DQG IDFXQV P HP EHW/Z KR P D\ EH
LOVAUHWIAG LQ H SEBRUQJI VIKH 2 QH + HDAOK
DSSIRDFK DV D SDUARI VIKHLU UHVHDUFK™

$ "D WDADEL SDUARI WH 2 QH+ HDIX
DSSWRDAK LV VR VHHN FRIERUIDWRQY DQG

P HQRUKIS RAMGH Rl \ RXUGIVASTH 2 QH + HDEM
IV RIWMQ VHHQ DV D YHWUQDY P HGIFQH FRQAHSW
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EXWARW GMVASEH FRERWDARQ IV HAHQWOR
XQGHUAMIQG WH IQMIDPWRQV RI DQP DCKHDEM
Z W KXP DQV DQG WH HOYILRQP HQW

4 <RX Z HH DOR UHFHQV® QDP HGD

0 HQVRUZ LVKLQ VKH 5 HVHDUFK
$GYDQFHP HQWO HQVRUKLS 3WRIDP +RZ GR
\ RX KRSH VR HQFRXDJH RWKHUI DFX@V DQG
WD | Z KR Z DQWR JURZ VIKHLUUHVHDUFK
SRUVRARV'

$ " WIONWH IG-D R UAVHDURK FDQEH

RYHZ KHP 1Q) HVSHAD Z KHQ | DFX®V DQG Wil
KDYHP DQ\ RMHUUHVSRQUVELMAHY DQG WP D\ EH
KDUG R 1LQG WP H ” G @NH VR HQFRXUDIH WRVH WDW
UHVHDURK FDQVENH P DQ\ IRWP VVDQG WHUH DUH

P DQ\ SURMPW WDWDUH QRWHVRXURH LOWIQMYH
@H UHVHZ VRUDQDO] LQJ H, MAQI GDEMVAW

4 KDWYV QH WRU\ RX LOQWALP VRI \ RXU
WHVHDUFK JRDY!

$ $ ELJ JRDR P IQH IV\R REIIQ H WEP XUDO
IXQGQI IRUP \ UMVHDUFK SLIRIUDP VR WDWZ HFDQ
H SDQG WH UHDFK DQG P SDRAR! WH UHVHDURK
&XUHO® "P DSSOIQ) \R JUDQW Z W
FRADERWDRWY IURP RMHUXQLYHIWAV VR KHS
VXSSRUMHVHDURK RQ VBHS DQG SHWRZ QHUKIS
"G @\HWR GHOH IOR WH UHDVRQVZ K\ ZHIRXQG
WH QHIDWYH HIHPARL SHWRZ QHUKIS RQVBHS E\
GRNQI DARWHUI DR QNH WH VIWHQIW, R \WH
KXP DQ DQIP DCERQG QHLIKERUKRRG VDIHW
WDXP D DQG RWHUFRP RUEIGIWAV

KW8V 777 FDEIGIMITELDY RU GRL
KDL




tQaa QtB) Qu Q

* HWR . GRZ 16) 5( 8
5HALSIHOAR. KUMADQ & LXP ®A

7KLV VXPPHU /08 MXQLRU &KULVWEDRVYV PRUH WKDQ IDFXOW\ O}
&UXPOH\ ZDV KRQRUHG ZLWK WKH BRXIWDHROVEV IURP 0D\ WR $>
1IDWLRQDO 6FLHQFH )RXQGDWLRQ 5HVHDUFK

([SHULHQFH IRU 8QGHUJUDGXDWHY D6GEMLRQ WR UHFHLYLQJ KRX
DZDUG UHFRJQL]LQJ KLV RXWVWDQGRQDQFH DQG D VWLSHQ
DFDGHPLF SRWHQWLDO DQG SDVWH[REGURMQFH HQDEOHG KLP WR VW
UHVHDUFK $V SDUW RI WKH 8QLYHWRIHWVRRQDO UHVHDUFK UHVXP
7HQQHVVHH .QR[YLOOH V VXPPHULRWHUYLHZHG &KULVWLDQ DERXYV
SURJUDP LQ $GYDQFHG $LU ORELOIQW\KLYV DGYLFH IRU RWKHU XQG|
&KULVWLDQ HQJDJHG LQ KDQGY RQWHVHDWHG LQ SXUVXLQJ DQ 16

03( 4126" 3583-:



4 THE@XVDERXW RXUDFDGHP LF
EDFNJLRXQG : KDWQVSLLHG\ RX VR
DSSO IRUVKH1 6) 5(8 SWRILDP 1Q VKLV
VSHFL LF DUHD"

$ ”DP DMQRUP HRKDQIFDOHQIIQHHUQY
VIXGHOADW 0 8 " KDG Z DOWMG\R GR D

VXP P HUIQMUQWKIS DQG' U 35\ DO@ YHURQ
KDG EHHQ QRWIHG E\ WH 8 7 SIRILDP
GLHRARUWDW 0 8 IXGHQW FRX@ DSSO ”
\VOZ WL DV D JUHDWXP P HURSSRUMQW
VIQFH IWZ DV QRWDUILRP KRP H \R” Z HQW
IRUW

4 : KDWZ DVVKH LHVHDUFK SLRMIFW RX
Z RUINHG RQ GXUQJ \ RXU5( 8

H SHUHQFH' : KDWZ HUH\ RXUSUP DU
WHVSROVIELAOMAHV

$ 7KHUHVHDURK SURWPW Z RUNHG RQ Z KIGH”
ZDVDAB 7. ZDVP RGHIJ HTXDARQVWDW
GHVRUEHKRZ GlLIHHQWGLRQH FRP SRQHQW
Z RINVRIHWHUVR P DNHIWO® 0\ SUP DU
UHVSROUELDV LHYROHG DURXQG FRGIQJ
HTXDARQV DQG QXP EHW LOR D FRGQJ

WVRIVZ DUH R AHDW JUDSKV RI KRZ. GILTHIHQW

FRP SRQHQW Z RINVRIHWHU ” BDUOHG KRZ
VR FRGH [Q 2 ABYH DIUHH RQEH RS\ RI
0$7/$%

4 7HXVDERXW RXUH[ SHUHQFH

Z RINLQJ Z VK | DFXQV P HQVRUY DQG
IHQRZ WXGHQW GXUQJ \ RXUUHVHDUFK
+RZ GLGFRADERWDRQ S@\ D LRGILQ
VIKH VXFFHW R \ RXUSURMIFW

$ 0\ H SHUHQFHZ RINQJ Z W RWHWY/ Z DV
NH VR WH VXFFHWRI P\ SURMPW
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( YHU WIQJ " GG Z DV IXIGHG DQG VX KVIE\
P\ P HQRUZKR VD SIRHAWRUDAS 7.
ZRX@ P HWZ W KIP D® RWHYHY Z HHN
DQG KH Z RX@ JLYH P H DGYIFH RQ Z KHIH P \
UHVHDURK VKRX@ JR |RUWDWZ HHNDQG”
ZRX@ ®DWRIWRP WHH 7KHURRP P DWW
WDW KDG Z HHSDUARI P\ \SHALIE5( 8
SWRIWP DQGZHH YHY KHSIXOR \BDIR [Q
IIQGIQI RXVKRZ 1DUDBQJ Z HVKRX@ EH RQ
RXUUHVHDURK. %DMQJ RXUSURI UMW RQ HDFK
RWHUZ DVH WHP HD XVHXO

o al)10Ek AR " UABAR
YUQ I f'” BBUEA k)Va
LAQaBEWEI U""a) "I
HA &l Aak Q! q

BB GI)EA al! &
UEAAVAQL I Yad' Q'E

EIQA B/ &g

4 +RZ KDVVKLYH SHUHQFH WKDSHG
\ RXUFDUHHUJRDYY RUDFDGHP LF
DVSLLDVIRQV'

$ 7KWV/5(8 KDGP DQ GLIHHAP H-WQIV
EOLQI DERXWALLIHHQASDUWVRI JRIQI \R
JUDG FKRROZ KIFK UHD® KHSHG FRQIILP
P\ ZDQMRJIHWP\ 3+ DIWUXQGHIWDG



4 : KDWDGYIFHZ RX@\ RX JLYH VR
RWHUWXGHQW Z KR DUH FROMGHUQJ
DSSOLQJ IRUDQ5(8 SWRIWDP "

$ ”Z RX@ DGYIVH DSSOIQ) R P XGB!
5(8V "RQDDSSQHGWR  DQG” ZDVRQD
DFFHS\MG EHFDX\H” EHIHYH VW2 DV* RGV
SOQ +RZHYHUDFRXSGIR! P\ RRP P DMV
DSSOHG \R GlLIHHQMB( 8 VDALRW WH
FRXQW DQG RQD JRADFFHS\MG LOR D
FRXS®! VR P\ DGYIEH Z RX@ EH\R DSS® R
DAW

4 VVKHUH DQ\ VKLQJ HOH\ RX Z RX@S
@\H VR VKDUH DERXW RXUH[ SHUHQFH RU
LOWIKW JDLQHG I LRP VIKH5( 8
SWRILDP "

$ ”ZRXG\D WH ELJIJHWINIQ) Z RXG EH
VR JR DURXQG DQG P DNH FRQQHPWRQV \WDW
WH SIRIWDP  GRHV QRWKDYH VHAKS : KI®!”
ZDVWHH WH SURYIGHG KRXMQI DQG W
ZDV\VR HDV DOWIR MWQP \ GRIP DQG
VSHQG WH GD\ IQWHUH LL ” Z DOWMG \R

+ RZ HYHU ” ®DUQHG WHWH Z HHD BWRI FRRO
SOFHV DUIRXQG DQG Z RX@ JR RXWGXUQJ
WHGD 7KHHZHH\WR P DQ FRRCGSHRSG!”
P HWZ KHQ JRIQJ \R WH LRAN FTP EIQJ Z DD
DQG” KDYH VRP HJIRRG P HP RUHV MW
KDQILQ) RXWZ W P\ URRP P DMV

:DQW WR OHDUQ PRUH
IDWLRQDO 6FLHQFH )R
SHVHDUFK ([SHULHQFH
8QGHUJUDGXDWHYV 3UR

7KH 5HVHDUFK ([SHULH
8QGHUJUDGXDWHV 5(8
VXSSRUWYV DFWLYH UH
SDUWLFLSDWLRQ E\ XQ
VWXGHQWYV LQ DQ\ RI

UHVHDUFK IXQGHG E\

6FLHQFH )RXQGDWLRQ
SURMHFWY LQYROYH V
PHDQLQJIXO ZD\V LQ R
UHVHDUFK SURJUDPV R
SURMHFWYV VSHFLILFDO
WKH 5(8 SURJUDP 5(8

DOVR DOORZ VWXGHQ

RSSRUWXQLW\ WR H[SD
SURIHVVLRQDO QHWZR
VWXGHQWY IURP D YDU
LQVWLWXWLRQV PLQR
DQG RU UHVHDUFK WR
LQ D QHZ XQLYHUVLW\
LQFOXGHV DZDUGV IRU
DVWURQRP\ ELRORJ\

VFLHQFHV FRPSXWHU

LQIRUPDWLRQ VFLHQF
FKHPLVWU\ PDWK 67(0
DQG VRFLDO EHKDYLR
HFRQRPLF VFLHQFHV

6HDUFK IRU SURJUDPYV
KWWSV QHZ QVI JRY |
YHVY UHX VHDUFK

03(4126" 35&3-:



5HVHDUFK
$ GYDGFHP HQN
0 HQRUKLS 3R] UDP

/HDWP@RUH DERXW WKH 5HVHDUFK $GYDQFHPHQW
OHQWRUVKLS 3URJUDP DW

ZZZ OPXQHW HGX RUJVS UHVHDUFK DGYDQFHPHQW
PHOWRUVKLS SURJUDP

7KH 5SHVHDUFK $GYDQFHPHQW 0HQ 4#f € &'QH

SURJUDP UHFRJQL]HV H[FHSWLRQD O 0w
EHFED %UDFENPD Q $VVRFLDWH 3URIHVV

PHPEHUV ZLWK EDFNJURXQGV LQ J%’$QQ)WF>V\)"HMWLQ9 RU UHVHDUFK DQG SXE
SXEOLVKLQJ DQG UHVHDUFK H[SHULtHQ@PIHc DEFIRUNLQI FRQIHUHQFH ZUL

PHQWRUV UHFHLYH SURIHVVLRQDO GHYHORSPHQW
L $VVRFLDWH 3URIHVVRU

$ LJD
RSSRUWXQLWLHV WR EXLOG RXW D;PH QgﬁlﬁngJ;LQJ WRU\OLORY WKH 20
SKLORVRSK\ GHYHORS VWUDWHILKBYeWMRoRHRQW®&RIJiubow SURFHVV FRPP>

IHOORZ IDFXOW\ PHPEHUV DQG DFPHWNQFHV XWLOLILQJ $- ZULWLQJ VXSSR
DGGLWLRQDO WUDLQLQJ WRROV S5HFRI¥LIHG

PHPEHUV DUH RSHQ WR VHUYLQJ DM dbd R ¥RV sMMVRFLDWH 3URIHVVRU RI ¢
IHOORZ IDFXOW\ PHPEHUV DQG ZL 6503 SRFNYMY@WWRQO DI DV D FRPSRQHQ
WRSLF RI UHVHDUFK DGYLVHPHQW 'WE(JW'?@HVFO’@SRVDOV GHYHORSLQJ XQG

JUDPV
IDEFXOW\ DQG VWDII FRPPXQLW\ GXULQJ WKH
DFDGHPLF \HDU %DUEDWD 6KRFN $ WRFLDW 3 LRI HWRURI %4RARI\

&RQVHUYDWRQ YWRARI\ &KD" HSDUP HOWRI % RARI\

LLHFVRU | RU & RQVHUYDWRQ %dRARI\
)DFXOW\ DQG VWDII PHPEHUV DW D&S )ORq:XVA-D\E EDVHG UHVHDUFK DW /08 PF

FDPSXV VLWH DUH HOLJLEOH WR SRMMWULFUIDSIOOMHE UHVHDUFK VWXGHQWY U
OHQWRUV DUH H[SHULHQFHG IDFXOW\\ PHRERYAWHG VLWXDWLRQV

ZKLOH PHQWHHY PD\ EH HDUO\ FDU/'IS&(U—H: BQH—M@_'E\%RFLDVH3LRIHWRURI3XEQF
FDUHHU IDFXOW\ VHHNLQJ JXLGDQ Elhox sRAIEY HsW o0} &Ra@pIH RI 9 HWHUQDU,

PDWWHU ZKHUH \RX DUH LQ \RXU FOHOHAHU LI \RX

QHHG DVVLVWDQFH LQ D PHQWRU \?$P|§¢%\>;VB\)YPHV|5VWLFDO DQDO\VLY SODQQ
SXEOLVKLQJ SHHU UHYLHZHG PDQXVFULSW'

WKH\ DUH WKHUH WR KHOS SURFHVV
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7KH83/,) 7 3URIDP

7KH 8QGHUJUDGXDWH 3UHVHQW D W(QRIGIMD Q G
/JHDUQLQJ "QLWLDWLYHV )XQGLQJ IRU 7UDYHO
83/")7 3URJUDP LV GHVLJQHG WR V¥ X SHEERIXQYEHIDGXDM WXGHON
XQGHUJUDGXDWH VWXGHQWYV DWW H QROMEH 1O JRRG DFDGHP [E WBQGQ)
DFDGHPLF UHVHDUFK FRQIHUHQFHV &% NHEHDMOGDOFH P XVWRFFXU
WKUHH VWXGHQWYV HDFK TXDUWHU Z IO TEKBUMULQ Z KIFK DQ DZ DUG IV
DZDUGHG D VWLSHQG RI XS WR WRDEHO S
FRYHU FRQIHUHQFH IHHV KRWHO o GWGHINP XWSWRIGHDRCH SDIH
DFFRPPRGDWLRQV WUDQVSRUWDW L R{GOIMRE RAHZ DMMOGQ) WH
SULQW IHHV 3UHIHUHQFH ZLOO EH JFGH@QM BOQVZ W WHUIXWUH
VWXGHQW UHVHDUFK SUHVHQWHUV  mHHUIRDY

e 7ZROWAYRI HRP P HQGDWRQILRP
)XQGLQJ SHULRGV DUH WKH )DOO 4X gt EHYP XWEHVXEP MG
6HSWHPEHU IRYHPEHU WKH  \RODWOHVZ HW ® XGHWHGX RO
'LQWHU 4XDUWHU 'HFHPEHU ) H E U ¥REDR WHWMGHOW

WKH 6SULQJ 4XDUWHU ODUFK . GRA4SWIRUH SHOWVP XWEH
DQG WKH 6XPPHU 4XDUWHU -XQH \xep WGZIWIQ  GD\VIRGRZIQY

$XIXVW WH FRQHHQHH

$SSO DWZ Z Z ®@ XOHWHGX RUIVS WXGHOWHVHDUFK RSSRUAQIHY

03( 41 26" 35-&3:




6TOHUF-. 6
OTULYUPCBM
3FQPTIPY

"QDQHIRWWR KL KQ KWIHHDUK VRO WWDW

8 | BUJI BO*OTUWUPCBMBFQPTIPS

$Q IQAMMWRCDAHSRVMRY 1V D GLIMIADURKLYH XVHG E\
DFDGHP [F IQUAMWRQV VR FRBPWP DQDIH SURVHOH
DQG GMHP LODWM \WH VFKROILD Z RIN DQG [QMMFMDO
RXVBXVRI WHUFRP P XQW "QWMWRQDOHSRVRUEY
VHUYH DVD SOMRWP \R WRUH D Z IGH UDQIH RI FRQWIQW
VIXFK DV UHVHDURK SDSHY WHVHY GMHIEMRQY GDVD
VHW FRQHIHQPH SURFHHGIQIV DQG RWHUWSHVRI
DFDGHP IF DQG UHVHDURK P DIMUDY

) PX DBOJJCFOF@UN F

7KH/ 0 8 "QAMMWRQDE HSRVMRY SURP RWV

NQRZ BIGIH GMHP IQDWRQ DQG LHGXAHY EDULIHY/ \R
DFFHWIQI IWVHDURK 7KH FRQMQWDOR EHFRP HV HDV®
GMARYHIDE®! WURXIK HDUFK HQILOHY DQG IQGH] 1QJ
VHYEHY : KHQDP HP EHURI WH/ 0 8 FRP P XQW
GHSRVW WHUZ RINIQWH/ 0 8 "QUXWRQDO
SHSRMRY WH [QFUHDVH WH YIMEIOW Rl WHU
UHVHDURK. Z KIFK FDQ ®DG R JUHDMURMMRQ DQG

IP SDRW
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DUHDYDIODEGIVR WH/ 0 8 FRP P XQW
25* 63 ZIOQEHKIK@ KW WHHDIGVIQ
HOFK DWXHRI 7KH2 5* 63 1 HZ VOWWHJ

+RZ GR-VXEP MP \ Z RWN"

2 SIRQ

* R\R GLIMIGRP P RQVE XQHWHEX
&TN 4 XIENBXEP IWXQGHU $XWRUV
&RUQHU RQ WH GIVWIGH EDU

) LORXW XIENBXEP IV} RUP DQG XS@DG
RUHP DIO RXUVXEP MRQ 7KHVHV DQG
GIHIBMRQV VKRX@ KDYH WH W QDX
SDIHRQILRQW

6XEP W

2 SIRQ

* R\R GLIMIGRP P RQVE XOHWHEX
&TANWH GNIRUO \ $FFRXQW

&OANWH GNIRUBLIQ8 S ) IARXVIKH
RQEOH IRWP DQG FIEN &UHDWA $ FFRXQW
&ONERBPIRYY | 6HBRADSSURSUDM
6FKRRO&R®UH RU' IMMRQ | 6HBFW
DSSIRSUDWM FROPARQ

"Q\WH BZ HUBIWRUQHU FTFNGXEP (W

5 HVHDUK

) LORXVWMH HBPARQE IRWP DQG XS®DG
\ RXUVXEP MRQ 7KHVHVDQG
GMHIEMRQV VKRX@ KDYH WH LI QDX
SDIHRQILRQW

6XEP W




tU)AH B B! Q& #4a Vi ) &4 )u gl @) BAQ U

s

aa u"a
3XEQFDIRQV
(QHWL DQG: IHAQJ - 0 2 GRIDQRQ YUY 3UDPWEH (WHOWDD (WREJ\
3LRIQRWY KWBV HP HGIFIQH P HOVFDSHFRP  DUAF®! RYHMEZ 0 HOWDSH -XQH

(QHWL DQG: LV -0 3K\ VEDA) HGAQHDQG 5 HKDELDAMRQ |RU7KRUDAE 2 XWBIWE\ QGURP H 3UDPWEH ( WHQWDY
3DMRSK\VR®J\ (SIGHP IRBJ\ KW8V HP HAFQHP HGVFDSHFRP  DUNFG 0 HGVDSH -XQH

S5RRSDKUHH 1 6\DP ' 6 . UMKQDNKPDU” 0 ODD. 1 )®HQRU % 6 DQG7KRP DV - &RULHQGXP $ 1 DXLDO
EXWIAQHG "QMMEDS HBDWH) RIP XOMRQR! 5HG &KID3HSSHU( [ WDRWG &CSVDIFIQRIGY &DSMIHQp  6DIHD 0 RGXOWV

( QHU\ 9DDQAH DQG ( QGXUDQRH 3HURWP DQFH $ 5DQGRP [} HG ' RXE®! %I0G 3OFHER &ROARDIG GG ) LRQWL XW
KW8V GRLRU )187 WBoF(; XQH

YX\VBU- +DUP DQ + ' KIGRQ 5 : QIR 7 9DUDV/ "L: : & ORQURPHY 6 5 6DPVRQRY $ 3 . HIKRIIV *
0 DQG. HQQHO - * 2 XWRP HV) RBZIQI WH 8 VHR! ([ WDFHBX@UO D[ &DUMIH $@RIWDIWRUWH 0 DQDIHP HOARI
2 WRFKRQGLDO FMRQWRI WH 7D3V $ 6\ VWP DWESHMEZ  KWBV  GRLRU FXUXV XCH

6MWAU . 1 S$EX=DKWD$ DQG.DURQR) $CUHQHUIE 8 WFDUD $Q8 SCOMGSHYIHZ  &XUHXV
KW8V GRLRU FXUHXV XCH

6WUILY - 6IQIK 5 &DUIRQ 4 5 6DPXHY” 6 6KIM 7 0 OXN\DWD $ ) WHHGP DQ 3 DQGYRQE®D 9 / 7KH

) RXQGIMRQR! ' HD\  &KDUDAMU] 1QJ $JIQJ DQG 5HWODO HIHQHUDWRQ Z IW 0 IVRFKRQGUDO 1.$ 0 XVIMRQ 9XUGHQ
"QYHVIN DWYH 2 SKWD® RBJ\  9IVXDOBAHQRH -XQH

)OI $ . RZDB]\N 6 DQG+HQGULVRQ O ' LIXVH* DMWRIOMMD®D HEMEMY ILIRP YAHDWADQFHU $ &DVH 5HSRUV
DG/ MADMHS5HHZ - &XUHXY KWBY  GRLRU FXUHXV X0

-RGIFH ( 3HQEN ( DQG: IONBUG 6 : KHQ3DWHQNBRUBMUAHDNYDG1HZV O IRy 0 HAHOQH
KW8BV GRLRU 070(" 86% X0

QUHV' GH: IQFKHMMU- 0 )X@RRG ( / 6W&OW( 0 DQGYRHU' 0 ' HQEOYRSRIWSK\ R 3LRVP IDQ
3UP ROVBUHGEW' [HWS$ &RP SDUVRQIQ 3UHP ROUDQG 0 RDU' HVIY &OWLIEDWRQ $FRXWDAHY  $P HUFDQ -RXUDCRI
URBIIEDBOMRSRRI\ KWBY GRLRU $-3% XO

/RYH* : KIWA 0 DQG+HUHD®+ 6XFRWMXOWDWQWDIIQDGHSDURI D9ORMERXA\WMUOH ) MYXDZ W' HD\ HG
SIHHOMMRQ %0 - &DHSHSRW KW8BV GRLRU %&5 X0
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3XEQFDMRQY FROAQXHG
&DUIL1 $ 6WPS 2 ( /XPDGXH ( - +DIEHUO 3 DQG) BHQRU % 6 $RUNF 6WIQHW'VSWRADWG: W
+UKHUL UKWP H$P EXOWRUY %BRG 3UHWXUH Q0 1GGE! $JHG DQG 2 GHUSGXWV  -RXUQDR! &DUGRSX® RQDU

5 HKDELOMWRQ DQG 3UHYHOWRQ KWBY  GRLRU +&5 X0

50KPDQO $ S5DNE 8] =DPDQ 6 0 &KDNDERUNG YKDMQ 6 . * XSV 5 ' DV -DBXQO0 3DUH 0G $ .
BKONKO + $SX( + +DUDM $ + ORRQ6 DQG.IP % $GYDQFHP HOWVIQS WY IQU 1 DWIDERP SRXQGVIRU
0 RGXOWY $XVRSKD\ 1Q/ LYHU&DQFHU 0 RBFXOUO HKDQMWP V DQG 7KHIDSHXWE 7DUHV  &HWY

KW8V GRLRU &(116 XO

&DmQ/ 1 &DROQG: I@PV$ - /HH* %OBZHI- 0 %HOBZHU- 7 ORGLS $ .DH & Y 3DMO$ ' &RV
1$ 'DWVDS$ 4DL6 *KHGL$S $IWUD3HIURGRI ) RUHG $SEVAWOHQRH 5DW 7UHDWG Z IW WH 1 RUHSIQHSKUCQH
1THXWRR[ Q' 63  6WIY [ KIEMBUAVHUHG ) RRG 6HHNQI %4-KDYIRUDQG 3UH IRQEIGERUM] ) RV ( [ SUAWMQU 1 HXURQY
+HDRQ KWBV GRLRU —+(/7<21 ( XO

$OQV$ 41DQ - 5DQNQ - 7\UHH :  6KDWDIL% 3DQIKDO$ 0 AZHHQ = * RKDU+ DQG&KRR 6 5DG2 QF
BVMGHQBFDQ $SSOHG 50GDWRQ QFREJ\ $52 BAXGHOMWADB B$ -XO DIOAVFP VFRP X0

SWRIIMW* $ +RYHOD ( /0MWBI-* 6KRIPDQO $ 1RGW 0 9DIKDZDM® 7 0 7KH5RBIR $GHODBRRP\ 1Q
WHO DQDIHP HOAR! &U SWRFRFFDOQHAMRQ KWBV  GRLRU XO®

SKIMDQ 1 9XWEHQ' (PDP $ %HON $ 6SHLIEHUG6 . DX 0 &XDGD* DQG3DM]]R® ' (IIHAWRI (
/ ITXIGV DQG 7TKHU$SHRVRORQYRILE ) RP DARQ DQG* URZW RI 2 LDGERP P HQDIBWHSVRFRFFDCERP P XQUWAV ( ITHPAR
&IQQCP RQDQG 0 HOMROQ OYRWY ' HOWAI -RXLQDOKWEY GRLRU av XO

3DIN $ OF H1J 3 & DQGAUWRGH:  $WH7KHH'" LIHHFHVIQE6KRUAZTHP 3RWRSHIDWH 2 XWRP HVGP RQJ
6XUIFDBXEVSHADDAV 3HURWP 1QJ / RZ HU( [ WHP LW) @S 3WRFHGXWHY' $ 1 DWRQDAEXWILFDGH XDOW P SURYHP HOWB LRMIFW
16473 $QDOMVRI 3DWHQW  &DQDGEDQ 6RAHW Rl SOWAE 6XWIHY KWBV  GRLRU

X0

&XP P LQV & DQG. XQUHIV 6 & &RSHSRG6ZIP P 1QJ) URP HKDQFV 3GRSRG $ UNFXOWRQVIQ/ DEIGRAHD $HWYD
0 IRRVRS\ DQG O IRRDQDOMY KWBV  GRLRU 0%$0 2=%( X0

/IDQJ % 9DWKIKWS 9DWKIKWO 6IQIK + $KGZDID 3 0 RQGDO$ . : LADP V & )DWP KD - : RRGD@- DQG

.RBH 5 1HXWIRARJIFDERP STDWRQVRI &2 9™ 8 QUYHIYJ WH 3DWRSK\ MRRJIIFDG8 QGHSIQQQIV DQG 7KHIDSHXWF
P SGFDARQV  9ILKVHV KW8BV GRLRU 9 X0
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3XEQFDMRQV FROUQXHG
YXVBU- - +DUP DQ + OHQHU$ OHFHUL 3 5DQGDD* : 3HAWRSRXBV 6 SRHEDXP $ - DQG. HQHG - *
/ 1P MG ( YIGHQRH VR 6XSSRUANNH 8 VHRI "QAD $UNFXOU'QUFWRQ R +\ DXURQIE $AG IRUWH 0 DQDIHP HWR! + DO
5LIGXVS 6\ \WWP DAESHYIEZ  $P HUFDQ 2 UNRSDHGIE ) RRADQG $ QNBI 6RAHW

KW8V GRLRU XO

7XWQHU 0 0 HEFDO) DFXQVBHUAHSWRQVRQ) DRXAN' HYHBSP HOWQ WH 6 RXWHDWB QMG VMY 3URA XHVW
KWBV_ZZZ SURTXHWRP GIWHIBWROY WHVHY P HGEDODEXON  SHUAHSWRQY RQ
GHYHBSP HWGRFYILZ o $XIXW

&DUIL1 +DEHUO DQG) GHQRU % / RZHU( WP DMGRI 0 \ RFDUGIDCB HUXVIRQ DUH $\WRADMG Z W * UHDWU
$RUNF3HIYDVEXOUS GISRVH 7WXH  HQUW 1Q + XP DQVQGHSHQGHWR! $RUAF BWIQHW  $P HUFDQ -RXUDE! 3K\ IRBJ\
+ HDUADQG &ILFXDWRY 3K\MRBJ\  GRL DISKHDUV $XIXW

UDHN . %HOD& O RQERPHY 6 % 2UN / . XPDU$ DQGSOP L4 &RP P XQW %DVHG 0 HQWIOH HDGN&KDWIQIHY
DQG"P STDMRQV ([ DP 1QQJ ) DRRWY/"QOHQAQ) ' IMAHW DQG + HS 6HHNQI %4-KDYIRWDP RQU . RUHDQ$P HUFDQ
&KXURK / HDGHY/DQG 0 HP EHWIQ* UHDMU/ RVSQIHBY  "QMUDWRQDORXUD®! ( QYILRQP HQWICS HVHDURKDQG 3XETE
+HDON KWBV GRLRU "(53+ $XIXW

+DUPDQ + -RR3 < DQG* IDQDNRV $ /  $QNBIP SIQIHP HQW &@IFDDQG 5DGRBIFDY [ DP LOOWRQ Rl WH ) RRWDQG
$QNBI KWBV GRLRU B $XIXW

.DXIIPDQ = 6 DQG' HPHGH O ' IOWG&DUERP \RSDM\ ' H1 RYR +HDWY DIO(H DQG &DUGEIRIHQIE 6KRAN: W ( QG
2 DQ) DIUHQ D 3DWHQW W 1 R &DUGIDF + IMRY ) RERZ 1QJ D7UDCRI $P MISWIDH &XUHXV
KW8V GRLRU FXUHXV SXIXW

- DMRQ. ODUKHNDU1 0 3DQGH 8 : HI - * XV\QWL. : IOHWRQ $+ ' DWFDQR -- 4XDGW 66 /HR
-7 6DPXHO. ' 1DKDU9. DQG' DMV 5 ( 9HMUQDY 6WWGHQW 3HIAHSWRQV 7RZ DLGV ' QFRISRUDA DQG ( [ SDQEQ)
7HBKHDIN BHYEH' HYHY . QRZ BIGIH LQ &XUIEXD DQG ) XWMUH 3WDPWEH $ &URW 6HPMRQDBB\MG.  $P HUEDQ -RXLQDCRI
9HWUQDY SHHDUK ' 2" DWU $XIXW

1IHPDQ 1 Y%RRMWIRG' $OMU. %QHQ5 <HK $0 DQG: LHQ$ 6HD &RP SDWRQIQ$GRBVAHV DQG <RXQJ
$GXWVZ W "QOP P DRY YRZHO IMHDH SHOMRQKIS R 6HD &RP SDWRQWR 3\ FKRVRADCDQG 3K\ IFDX XWRP HV
"QOP P DRY 9RZHO IM-DVHV GRL EGODH  $XIXW

0 FF ROHIDC& YKDM6 &DUIVTXIA@R - 3RO . DYXOK - 7R@L-3  (THARMHOHWRI 2 WWRSDWIE 0 DQSXOWH

7UDW HORQ+ HP RG QOP [E DQG 3X® RQDU 5HVSRQVHQ &RUIRQDY $UMU %4 SDW* LDIVBDWHQW $ 0 HVD $QDOMY
&XUHXV GRL FXUHXV SXIXW
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3UHVHQVDMIRQV DQG 3RWIALY

/RYH * DQG$SSBUDWM - ([ SEUQI 0 DIQWQDQFH Rl 3IHUH 5REIQ 6HTXHQAH) RERZ QU &BIW 1S "GHOWIFDWRQ RQ
3UHQDEGB DVRQRIWESK) [Q5XUDO HDWMFDUH 6HAMQIY W $ QOXDO WHOWDY Rl &@IFDAD HGIAQHSO ( &RQIHHQAH
XQH WBOFH 6\WGHWBRWMUSRP SHWARQ

UYXFN % <DV $ OXL- OF&R $ DQG: MIHWN./ $GYDQAQ) ( TXIWIQ/ XQJ &DQFHUSRHHQIQ) SHHUDY $
) RAXVRQ$VDQ 1 DWH $OWNDQ + D7 DIIDQ DQG 3 DALE MDQGHUERP P XQUWAV W $QQXDY WHQWDY Rl &GQIEDO
0 HAAQHRO ( &RQHHQAH -XQH

.HOQQ\ % 1JX\HQ & DQG)RWMUO &DUEDFO0 DQUHWIMRQVRI ' DQRQ' IMHDVWH &DVH5HSRUADQGSHYIHZ W
$QXDQ WHMDY Rl &EIFDAD HAAQHRO ( &RQYIHHQAH -XQH

1IX\HQ & . HQQ\ % DQG: DARQ 5 &DVHSHSRUV+ HGHB\QGRP H $ ' IDIQRVV\WDWD D\ %P RIH&RP P RQWDQ
T HYHDAYH W $QOXD WHQWDY Rl &ERIFDAD HAAQH &0 ( &RQUIHUHQAH -XQH

1 X\ HQ & DQG/DSRMR- B6XFAHMXCB W) DWRQ R 6 XEDQHWNHME . HVEP IOHQXVIRQVIRUZTKHIS\ 5HMEQAERP SB[
5HIIRQDADIQ6\ QGLRP H &536 $ &DVH5HSRUV W $ QXD WHMDY Rl &BQIFDD HAAQH &0 ( &RQHHQAH -XQH

2QYH : BRQ< 4XWQIO BHSIER 6 : X ( ' HQHUB +HYGHIRQ % &KRXGKU + $KP HG $ $QDP HH\ 8
' HDQ * DQG7HUHQ IR * ) DRRWYDQG 2 XWRP HV/ HDGIQJ VR 3RWRSHIDWYH ( P HIHQR ' HSDUR HOA MW DIWU
8 LWMURQHRA RWRP \ W $QQXDO WHOMDY Rl &@IFDAD HGAQH &0 ( &RQHHQAH -XQH

6MMU . 1HWHO7 DQG. DURQR) 7WDQMRWP DARQRI DQ( | HP DRXV3LRFHWIQR D7R] IE (W\WHP DRI
&KHP RIWHDS\ 9DVEXDAF ( IKSWRQ Z MK &RP EIQHG 0 DI QDQWQMUALIR &KDUDRMUIMARY DQG 6XSHUP SRVHG "QIHAMRQ
) RIRZ 1Q) "QUDWRQ RI 94-HYDA) XP DE "QXVRQ W $QQXDY WHQWDY Rl &BQIFDA HAAQH &0 ( &RYHHQAH -XQH

$@VRQ 5 DQG6DWD .  7HAD $P HID6\ QELRP H $ &DVH5HSRUV W $QOXDA WHOWDY Rl &EIFDAD HAFQH &0 (
&RQHHH XCQH

ORKDPPHG $ ' DYV % DQG+HUODQGH 2 3X® RQDY 0 DAUHWEMRQVR! $P \GIGRVY ' IDIQRVY DQG 7UHDR HOW
W $ QXD WHMNDY Rl &@QIFDAD HAAQH &0 ( &RQYIHHQFAH -XQH

5HRVRU + DQG3DWMUIRQ % 7KH&DVH5HSRWARI DQ 8 QIGHQWIDE®I &DXVH Rl $FXW SHUMMQM\ SRIOFHP ID - W
$QXDQ WHOWDY' Rl &EIFDM® HAAOQHO ( &RQIHIHOQRH -XCH
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