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%\ 'U *HUPiQ 6DQWGRDQGD DQG 7HDP

7KH EUHHGLQJ RI OHWWXFH LQ 0 R UW DL FMW-DQPRN MR LOXWKHHQWY ZLOO EH NH\
WKH DUULYDO RI 'U 9LFWRU *X]PDQ BIOR)QWFHFQSM(R\YEIPH‘QN\G

DZD\ WR WKH 8QLYHUVLW\ Rl JORULGD_

FXOWLYDUV QRZ XVHG LQ EUHHGLQJ S
SURJUDP FRQWLQXHG WKH GHYHORSP
DGDSWHG VMRXYQRUVUG B QYLURQPHQW D Gy 3

,W KDV QRW EHHQ ORQJ VLQFHBL'WD QB D} 2
MRLQHG WKH 8QLYffUWDIEFXWO RN VOIRD R DN G
JODGHY 5HVHDUFK DQG (GXFDWLRQ & HS&EE
*ODGH )/ WR WDNH WKH OHDG RI WKL\
SURYLGH LPSURYHG OHWWMDXNHKWR G B R
OHDI\ YHIJHWDEOH LQGXVWU\ +H MRLQ
DW 8) WKH IDOO RI PRYLQJ IURP W
QLD 'DYLV ZKHUH KH ZRUNHG LQ OHW
LFV

'U 6DQGR\DDQGD LV DQ DVVLVWDQW S
WUDFN LQ WKH +RUWLFXOWXUDO 6FLH .
ODUJHVW GHSDUWPHQWY DW 8) DQG KRVW WR VAYHUDO EUHHGHUV
+LV SURJUDP LQFOXGHV WKH EUHHGLQY @PRIHUVVWHNYOHYR PODHSY] WRG , DP D
GLVHDVHV VXFK DV %DFWHULDO /HD| ¥SWR\GEHRM LQOXWRH LXRPUW DRMXOWXUDO 6FLE
RI /JHWWXFH ):/ DQG RWKHUV WKDW BWQH. YIS RIUWMDRIW O\RRJ MGXH L QRUN XQGHU
GXVWU\ LQ WKH VWDWH WUDLWYV VXFKHDWP iiQH®ONG BIRDIOGIHQ MHV QKW WLYHHQWO D G +

XVH HIILFLHQF\ DQG SRVWKDUYHVW DPHG PENEBWKRY BHIOMGLL I(5(& LQ %HOC
SURJUDP DV ZHOO

&XUUHQW GHPDQGV LQ EUHHGLQJ DLP W|
+H LV FXUUHQWO\ WKH VHFWLRQDO 9LYHU ¥UW K D@®HLVO @ IHY HL.FHLW Q W@N\XVH ZDW
IRU WKH )ORULGD 6RFLHW\ RI +RUW LFXQW URIP EBDWAQ FHM RYH6UDOO DLP RI P\
DQG 3UHWOHQWRI WKH 9HIHWDEOH %dHiwwX@$ (FHORWVYVSHY DGDSWLYH WR OR?
*URXS RI WKH $PHULFDQ 6RFLHW\ RI R UNG BQUEXW R O/ WIGAQF KN JHQHWLF DUF
$6+6 XVH HIILFLHQF\ 38( LQ OHWWXFH

OHHW 'U *HUPiQ-6DQIRGIJRXS 3LV DQ HVYVHQWLDO QXWULHQW IRU SOD
7KH 8QLYHUVLW\ RI )JORULGD /HWWXFh VA HobEL@L WHIRR 3 SODQWYV WHQG WR
SRRU VHHG GHYHORSPHQW DQG RWKHU
UHVXOW IDUPHUV RIWHQ IDFH KLJK FRV\
OL]HU DSSOLFDWLRQ

‘H DUH FXUUHQWO\ VFUHHQLQJ D VHW RI
EUHHGLQJ SURJUDP DQG FURVVLQJ SRWEF
GHYHORS PDSSLQJ SRSXODWLRQV WKDW
LQ JHQHWLF VWXGLHYV

‘H KRSH WR ORFDWH VSHFLILF JHQRPH U
VSRQVLEOH IRU FRQWUROOLQJ 38( LQ OF
EUHHG OHWWXFH FXOWLYDUV WKDW ZLO

(] ey |
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/IHWWXFH %UHHG LQBRIRAMUQRRG IURP SDJH

<HDUV DQG \HDUV Rl H[SHULHQFH XQLIQHY W\BKPMA. GD\ , FRXOG EH ZRUNLQJ

GLVFLSOLQDU\ WHDP LQ OHWWXFH EUHHGHQKRXVH DQG LQ WKH ILHOG , OLNH
EHLQJ WLHG WR D GHVN , HQMR\ ZRUNLC

0\ QDPH LV $PDQGD &DUUROO , DP FXBU& QWO\ORBNRABIDRBOWR WKH QH[W W

6FLHQWLVW ,, LQ WKH /HWWXFH %UHHGLQJ SURJUDP , KDYH EHHQ

ZRUNLQJ DW WKH (YHUJODGHYV 5HVHDUBQ\DFQLCD(—IG’X[I§SIWLL\N(ZI&\MQW)HFLRPPRQ JRDC

LQ %HOOH *ODGH IRU RYHU \HDUV VWDUWHG L

30DQW 3DWKRORJ\ GHSDUWPHQW XQG © QKD GLYREWEGR H?WDLLV RQH RI WKH

QHWK 3HUQH]Q\ SURIHVVRU HPHULW X8F KROUNI\Q W KDWKF® PHHWRHWKH 86 WR JH

LQ YHJHWDEOH FURSV 2XU PDLQ IRFXW ZZRW R RQG LR/GI XQHBHHEVWDQGLQJ VHYHUI

WRPDWRHV DQG SHS SHQW KPXVGBYE\ LGHQWLILHG GLVHDVH IRU OHWWXFH JUR

, PDGH WKH WUDQVLWLRQ WR WXWXIPE:WIOMGRQ JHOHGEXEH 'U

5XVVHOO 1DJDWD :H ZHUH ZRUNLQJ RQ WKH GHYHORSPHQW RI

D 6W $XJXVWLQH WXUIJUDVV WKDW ZHR

WKHUHIRUH UHTXLULQJ OHVV PDLQW

1RZ , DP ZRUNLQJ ZLWK 'U -8HUP QG ®D ¢
‘H DUH GHYHORSLQJ QHZ OHWWXFH F
FRPPHUFLDO JURZHUV LQ RXU DUHD D
QHZ FXOWLYDUV WKDW DUH DGDSWHG
FOLPDWH :H KDYH D GLYHUVH JURXS
IURP DOO RYHU WKH ZRUOG ZRUNLQJ 1}
SURMHFWYV :H KDYH WZR 3K' VWXGHQ
VFUHHQLQJ GLIIHUHQW OLQHV IRU SKF
7KH RWKHU LV VWXG\LQJ SRVWKDUYH\
KDYH D YLVLWLQJ )XOEULJKW 6FKROD
JHQV :H DUH WHVWLQJ RXU JHUPSOD
VDQG\ VRLOV DQG LQ K\GURSRQLFV :
JHUPSODVP FROOHFWLRQ DQG SODQW
86'$ IRU QHZ RSSRUWXQLWLHV IRU UH
GLVHDVHV LQFOXGLQJ OHWWXFH GRZ
VSRW DQG OHWWXFH IXVDULXP ZLOW |

2ULJLQDOO\) I[URP 7TDMLNLVWDQ QHDU Wk
IDFWXFD WKH JHQXV IURP ZKLFK EFXOWL"
VKH PRYHG WR WKRARBWRUW @WHUQVKLS S
'U 6DQGR\DDYGMDERUDWRU\ +HU DLP LV
VHYHUDO DVSHFWV RI DQ ,QWHJUDWHG 'l
SODQ WKDW ODWHU FDQ EH DSSOLHG WR
WKH GLVHDVH LV DOVR SUREOHPDWLF LG
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%HVW 3DSHU 6HFWLI

&LWUXV +XDQJORQUHAMIWHG 5HV PRQWHIFZRAHW 2UDQJH RQ
&LWUXV 5RRWVWRFNV GXULQJ *UHHQKRXV
(G 6BWRYHU 'DYLG * +DOO -XGH *URVVHU 9%DH UH\

+DQGOLQJ 3URFHVVLOBWLF $FLG %YDFWHULD ,QFRUSRUDWHG LQWR (GLI
6HFWLRQ *URZWK DQG ODLQWDLQ 3RVWKDUYHVW 4XDC
$QQD ODUtQ $QQH 3ORWWR /RUHQD $WDUH\

.URPH OHPRULDO ,QVWIWXW4HHDU 5HV X O WA RI\BRHUDRG RKUHKNE/WPG 6FLR
*UDIWHG WR )LYH &LWUXV 5RRWVWRFNV (VWI

-RQDWKDQ + &UDQH 'DQLHO &DUULOOR 5RPLQD

*URVVHU .LP ' %RZPDQ -DPHV &ROHH DQG '

2UQDPHQWDO *DUGHQ@URJUHVV LQ *HQHWLF 6WHULOL]DWLRQ RI /DQWDC
IDQGVFDSH 6HFWLROQ QLSXODWLRQ
-LDQMLDQ :X DQG =KDQDR 'HQJ

9HJHWDEOH 6HFWLRQHWDOVYWHBLSHG 30DVWLF 0XOFRQHH GNP B M WBRR XU H \
(VWDEOLVKPHQW DQG - QWDWRYHLKHDGO\RI $QQXD

6WUDZEHUU\
BWHSKHQ 6 'HVFKDPSV DQG 6KLQVXNH $J

$JURHFRORJ\ *UHHQKRXVH 3URGXFWLRQ RI 1DWLYH $TXD
I1DWXUDO 5HVRXUFHYV NQ $ *HWW\V .LPEHUO\ $ ORRUH
JORULGD 7RPDWR 5HVHDUFK 8SGDWH RQ 7TRPDWR &KORURWLF 6SRW 7
5HVHDUFK $ZDUG I[URP WR

5DILD $ .KDQ 'DNVKLQD 5 6HDO DQG 6KRX

%HVW 6WXGHQW 3DS
JLUVW 3®\XPERX /LQ
BHFRQG JOMDFOIHWK 6ZHHQH\
OHULWRULRXV 6HUYI
JULHQGV RI ([WHQVLR®G :LQVEXUJ DQG *HQH $OEULJR

3DWURQ OHPEHU"
(ULF 6LPRQQH DQG $QQH 30RWWR



JORULGD 6WDWH +RUWLFXOWXUDO 6RFL

,Q WKH )DOO RI &DVVDQGUH )HXL®E KR WV WILYWKG SIDQU WDALKWHY QVWLWXWLRQV |
YLOOH WR VWDUW KHU ODVWHU R 6F L\HBOPRHH SEHHULWLRHGH IMKWHK 8B L& HOBO VHRHOURY LG H G
LQJV RI H[FLWHPHQW DQG IHDU DQG WIKHQM{EHQDMQAR BO DVQHEV IRU UHVHDU|
FRXQWU\ ODQJXDJH DQG FXOWXUH ORRMRIQIJHDKBDGQ B RHWHOWRYHU LQWHUC
RQH Rl WKH VWXGHQWY DZDUGHG DRWRAKWR OD UV RMSHW & DIWMDRG\DIAQ YLVLWLQJ VI
WKH 86 WKURXJK D ULJRURXV VHOHFWDR®XCSVW\REE & W RBADWMKKDMWH®UDYHOHG WR
WKH )XWXUH +DLWL $5($ SURMHFW 0DXDWH G ES WHWH/ BOH YAXPENNY ZKLFK H[W
RI J)ORWLQDWLWXWH RI )RRG DQG $JULWFXRPWRUD)G66ELMKHHYHFHQW FUHDWLRQ
,)$6 WKURXJK DQ DZDUG IURP WKH 8D60 $XESRUW W HOWHU®D ZLWK WKH SXUS
WLRQDO 'HYHORSPHQW 86%$,' DQG X QEBHWDWIKGI AMGHIMMKKERRIDO SURJUDPV
'U 5RVDOLH .RHQLJ WKH SURMHFW | FPAIXYMIGH R WER LOBULH FQWEBQDWLRQDO S
W\ WR LPSURYH DJULFXOWXUH LQ +DLWKH J)HHG WKH )XWXUH ,QQRYDWLRQ /DE

$QG WKH VHFRQG SURMHFW LV WKH )HHG
&DVVDQGUH VSHQW KHU ILUVW VHPHVjWHL 5N PKHYE K®JHWH D ¥ UpNGHLIR §SIHP HQ W
TXLUHPHQWY DQG WDNLQJ GLYHUVH FOOL\FKH&DMY DQ GIUHR BIR @ R ®/.D/O
+RUWLFXOWXUH DQG +RUWLFXOWXUDO 6FLHQFHV LQ *DLQHVYLOOH 6KH
LPSURYHG KHU (QJOLVK DQG TXLFNO\6RG ZX\W WGK IDHTHQH® WBR @ BZVDQGUH" 8¢
FXOWXUH PDNLQJ IULHQGYV DQG HQM RELRUWHDFRERW VO WD U W MK HDLOLQJ GXH W
VXPPHU RI VKH WUDQVIHUUHG W RJWE P PTUEREH. FRQ \WHRIODXIFKW 7HFKQLFDC
DQG (GXFDWLRQ &HQWHU 75(& LQ +RRIPUMHDGH LRHDA\[MR :LWK QR WLPH W
VWDUW KHU UHVHDUFK SURMHFW +HUWPRYHWLR G UBE KD WBEKOWURGRY O 1RW OF
LQYROYHG WKH SURGXFWLRQ RI ED Q DRIDR/HXVILQUWLIFW REWRIFOVDYH DGYHUVLW
WLRQ LQ D WHPSRUDU\ LPPHUVLRQ ELWKHDNMWRU MRVWHBLQ@KH WRHEDWLYLW\ 7K
MHFWLYH ZDV W R FRWY\H URSNVDI D REU O VW EH VADIOH XVH Rl ORZ FRVW DQG ORZ F
PDVV LQ YLWUR FORQDO SURSDJDWLR®@LRKW D QDMK D W DMRUNVMALSAOWML QJ GLRC
IRRG FURS IRU +DLWL DQG WKHUHIR UPDR®GIUHR/XBDW LFRIH XRILW KM UDGLWLRQD
PDMRU JRDOV IRU WKH JHHG WKH )XWRURAX$BY$ "UIRMRFAWQV2)XQR ELRUHDFWRUYV
ELRUHDFWRUV KDG EHHQ SUHYLRXVO\RWMWAMGYBY N DB LNGDVOHGER DOLIQHG 2
EDQDQD SURGXFWLRQ DQG VKRZHG H[F SURBIWWILROVYPMVQBR\WKDW ZRXOG EH
UHVXOWYV WKXV FUHDWLQJ WKH SDW K/ DFPW W VXA FIHPVQOE GH RMRHWWH IUHTXHQ\
(YHU\WKLQJ ORRNHG JRRG IRU &DVVDRGUHOLQGE O/H I$ DUV HMVGV LRODML WL 6 KX
WRJRU VR VKH WKRXJKW EDFN RQ WUDFN

7KH 8QLYHUVLW\ RI )ORULGD KDV DOZBPRY HEYHHD LYVIADWXQRQYWHDO/LQRU &DVVDQ(
SURPRWLQJ VWURQJ LOQWHUQDWLRQDOVVWURVVODRAVLRIGH®Y K DUQHZ ISOWIR IRU KHU
IDFLOLWDWH LOQWHUQDWLRQDO H[SHURDWQWHKM WVDWP IRXNL R B GHUH KDGEXGVYWHS RI EF
DQRG JUDGXDWH VWXGHQWY RU WR EUW@®@I "KW YD IJSDHWHDXPHVEBKKRKOUG GXUI
DUV IURP D GLYHUVH JURXS RI FRXQWAKHY¥ VKKHZD)V, QW WUQBPOWH. RVQRDMRLQ KHU |
&HQWHU 8),& LQGLFDWHV WKDW IRU GWHKHGCG®OHQHR/GDRIG D VKRUW WLPH WR FRP.
RYHU 8) VWXGHQWY KDG WKH RSSERHUWXQLYG WR G KDWHFL\EDREJ HPSDWK\
LQ SURJUDPVY WR VWXG\ DEURDG WKURXKXQW V¥ R®B P RWHMUH HGIRIQUH W KD W

~ lvYvp }v % P OG-



JORULGD 6WDWH +RUWLFXOWXUDO 6RFL

BWLOO WKLV FUHDWHG DQ RSSRUWXQLW' "~ " "7 "= - = i =oi= =
WKH EHJLQQLQJ RI VKH ZDV RQ D UR
VLIJQLILFDQWO\ RQ GDWD FROOHFWLRQ D
ZULWLQJ KHU WKHVLV 2Q -XQH WK
UHVXOWV Rl KHU UHVHDUFK SURMHFW DW
HQFH KHOG LQ 2UODQGR GUDZLQJ YHU\ !
IURP DWWHQGDQWY /DWHU WKDW VDPH F
IHQGHG KHU WKHVLV ZLWK D PDVWHUIXO
FRQILGHQFH DQG NQRZOHGJH RI KHU VXE
VWRS WKHUH /DWHU LQ -XO\ VKH GHOLY'
SUHVHQWDWLRQV ILUVW DW WKH 6RXWK
VHDUFK 6\PSRVLXP LQ +RPHVWHDG WRJ
JUDGXDWH VWXGHQWY DQG RQFH DJDLQ
$5($86%,' SHVHDUFK )RUXP LQ *DLQHVYLO
HUHG DOO VWXGHQWY IURP WKH $5($ +DL

2Q $XIXVW WK , KDG WKH KRQRU W
PHQFHPHQW &HUHPRQ\ WRJHWKHU ZLWK
7KH &DVVDQGUH ZKRP , VDZ ZDONLQJ GR!
SHW LQ WKH $URRQQIHO WEHQ@WHU ZDV QF
JLUO ZKR KDG DUULYHG LQ *DLQHVYLOOH D FRXSOH RI \HDUV HDUOL

HU 6KH ZDV D KDSS\ FRQILGHQW DQGDIQWH WMHQGIE PRPIDQD SURIHVVRU LQ W
SUHSDUHG WR H[FHO LQ KHU FDUHHU +W® BVWELHF DOMIREID OHSDWMW ABQWQB8QLYHUVL
D OHDGHU WR KHOS KHU FRXQWU\ L P SRIRYMP FRRGD\OHS R D OWA SR GKPOWLRQ DW W
DV LWV OL®Y¥RDLKRRG PRUH HTXLSHBHG(WRFOMARQ &HQWHU RI WKH ,QVWLWXWH

LQGHHG :H ZLOO PLVV KHU 6FLHQFHV LQ +RPHVWHDG )/

%RDUG &KBQH OF$YR\
SUHVLGHQW:LOOLDPVRQ

B3UHVLGHQW ROH¥WHGHVPD
BHFUHWBIWQDQGR $OIHUH]
7UHDVXUHMLQ $WKHDUQ

%RDUG OHBRBBIUJHWRP 6WRS\UD

%RDUG OHPBRBUJMGULDQ +XQVEHUJHU

&LWUXV .URPH OHPRULDO
9LFH B3UHVLGHQW /DXULH +XUQHU 9LFH 3UHVLGHQW 5RQ 5LFH
93 (OHFW 'DYLH .DG\DPSDNHQL 93 (OHFW $0OL 6DUNKRVK

2UQDPHQWDOV *DUGHQ /DQGVFDSH9HJHWDEOHYV
9LFH 3UHVLGHQW :DJQHU 9HQGURPHLFH 3UHVLGHQW *HUPDQ 6DQGR\D

(OHFW .D\GLH OF&RUPLFN 93 (OHFW /LQFROQ =RWDUHOOL
+DQGOLQJ 3URFHVVLQJ $JURHFRORJ\ 1IDWXUDO 5HVRXUFHV
9LFHUHVLGHQW 7UDYLV &KDSLQ 9LFH BUHVLGHQW /\Q *HWW\V

93 (OHFW 7HL /LOL 93 (OHFW 7LD 6LOYDV\



