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&ROQWHQW

OHVVDJH IURP WKH &KDLUPDQ
OHVVDJH IURP WKH ([HFXWLYH 'LUHFWRU
OHVVDJH IURP WKH 9LFH 3UHVLGHQW
OHVVDJH IURP WKH 9LFH 3UHVLGHQW 7HFKQRORJ\
OHVVDJH IURP WKH 'LUHFWRU
,QWURGXFWLRQ
9LVLRQ DQG OLVVLRQ
4XDOLW\ 3ROLF\
*RYHUQDQFH
2UJDQL]DWLRQ &KDUW
OHPEHUV Rl WKH ,QVWLWXWLRQDO $XWKRULWLHYV
OHHWLQJV RI ,QVWLWXWLRQ $XWKRULWLHYV
3URJUDPYV
6BWXGHQWYV $FWLYLW)\
3DSHUV SUHVHQWHG E\ WKH VWXGHQWYVY LQ 6HPLQDUV &RQIHUHQFHYV
'RUNVKRSY 6HPLQDU &RQGXFWHG RQ 5HVHDUFK OHWKRGRORJ\ ,QW
,35 DQG (QWUHSUHQHXUVKLS
5HVXOW DQG /LVW RI 7RSSHUV
30DFHPHQW
$ZDUGV $FKLHYHPHQWYV
5HVRXUFHV )DFLOLWLHYV
1HZO\ DGGHG IDFLOLWLHYV DW WKH FDPSXV
)'3 '"HWDLOV
1XPEHU Rl & ROODERUDWLYH $FWLYLWLHV IRU 5HVHDUFK
*UDQWY 5HFHLYHG IURP *RYHUQPHQW DQG 1RQ JRYHUPHQWDO DJHQ
J)LOQDQFLDO VXSSRUW SURYLGHG WR )DEFXOWLHV IRU WRZDUGV PHPE
3DWHQWYV
3XEOLFDWLRQV
1XPEHU Rl %RRNV DQG FKDSWHUV LQ HGLWHG YROXPH ERRNV SXEOI
&HOHEUDWLRQV DW 7XOD V
6SRUWYV $FWLYLW\
OHGLD &RYHUDJH RI ODMRU (YHQWYV



’

OU 6XQLO .XPDU
&KDLUPDQO

/HW PH WDNH WKLV RSSRUWXQLW\ RQ EHKDOI RI WKH IDFXOW\ DQG VWD% WR
|I7ZKHUH LV QRW RQH EODGH RI JUDVV WKHUH LV QR FRORXU LQ WKLV ZRUOG W
&DOYLQ 7XOD V YLVLRQ VWDQGV RQ RXU EHOLHIV DQG YRZV WR FKDQJH HY
VHPEODQFH (GXFDWLRQ LV QRW RQO\ D ZD\ Rl OHDUQLQJ QHZ WKLQJV EXW DO
DFFXPXODWH P\ FRQWHQW H[SHULHQFH RI \HDUV LQ D PDJLF OLVWLQJ WKDW |
KDYH DOZD\V IROORZHG RXU UHZDUGV LQ \RXU VXFFHVV DQG WKLV WUXO\ WUD
HYHU\ VWXGHQW ZKR JUDGXDWHV IURP 7XOD V :H WDNH LPPHQVH SULGH LQ Wk
ZLOO EH DQ HQFRXUDJHPHQW WR WKRVH RQH GD\ ZKR IDFH WKH VDPH FURVVUR

5HFLSLHQW RI ,QGLUD *DQGKL 6DGEKDYQD $zZDUG d

5DMHHY *DQGKL 6KLURPDQL $ZDUG d

(GXSUHQHXUV DZDUG IRU YDOXDEOH FRQWULEXWLRQ LQ HQJLQ
HGXFDWLRQ LQ ,QGLD d

6DUGDU 9DOODEK %KDL 3DWHO 5DVKWUL\D (NWD $ZDUG d
$ZDUGHG ZLWK 'U $3- $EGXO .DODP ([FHOOHQFH $ZDUG




2Q EHKDOI RI WKH PDQDJHPHQW IDFXOW\ VW
OLNH WR ZHOFRPH \RX DOO WR 7XOD V ZKHU
RSSRUWXQLWLHYV WR VKLQH LQ \RXU IXWXUI
PHPRUDEOH MRXUQH\ ZKLOH \RX DUH RQ \RXU
VXFFHVV 2SSRUWXQLWLHYVY DUH PDQ\ IXWXU|
PRVW RI LW \RX KDYH WR VWULYH KDUG DQG
WKDW ZH ZLOO EH JXLGLQJ \RX DW HYHU\ VW
LPSHGLPHQWY WKDW FRPH \RXU zZD\ $W 7XOD
GUHDPV \RXU DVSLUDWLRQV DUH RXU DVSLL
WKDW ZH FHOHEUDWH RXU VXFFHVV /HW V I
ZKHUH VXFFHVV LV DVVXUHG DQG OHW V OF
FUHDWLQJ D IXWXUH WKDW ZLOO PDNH \RXU
VRFLHW\ WDNH SULGH LQ \RX

$OXPQXV d 6\PELRVLV ,QVWLWXWH RI "H\

$ZDUGHG DV DQ ,QVSLULQJ :RPHQ (GXOHI
E\ (QILQHHULQJ :DWFK

$ZDUGHG DV (GXFDWLRQ (YDQJHOLVW

$ZDUGHG &HUWL%FDWLRQ LQ /HDGHUVKL
RQLYHUVLW\ /RQGRQ

$ZDUGHG &HUWL%FDWLRQ LQ /HDGHUVKL

OUV 6LON\ -DLQ

([HEXWLYH 'LUHFW REEI IR IAIRTANET-¥:
$ZDUGHG ZLWK 7RGD\ V :RPDQ $ZDUG E\ ,

7XOD V DV WKH QDPH VXJJHVWV FDUHIXOO\ ZHLJKV
EDODQFH WKDW LV QRW RQO\ HQULFKLQJ DFDGHPLGH
VSHFLDO HPSKDVLV RQ WKH RYHUDOO GHYHORSPHQMW HU\ VWXGHQW
'LWK WKLV , ZRXOG OLNH WR WDNH WKH RSSRUWXQL W OFRPH \RX DW
7XOD V D SODFH ZKHUH \RXU GUHDPV DUH QRW \R wr,ﬁ.-g; QO H
7XOD V KDYH D PLVVLRQ WR FUHDWH DQG LPSD D O.LV .
NQRZOHGJH E\ GHYHORSLQJ DQG ZLGHQLQJ ]
RXU VWXGHQWY :H EHOLHYH WKDW HGXFDWERQ FDQG
ZLWKLQ WKH ERXQGDULHV RI DQ LQVWLWXWLRQ DQG JYRZ
SDVVLQJ PRPHQW RI D VWXGHQW Y OUNM 2XU VWBWH RI
LQIUDVWUXFWXUH DORQJ ZLWK RXUDPRUSRUDWH LQWHUID
SURYLGHV WKH VWXGHQWYV ZLWK WKH L DO SODWIRUP WR
HQHUJLHV DOORZLQJ WKHP WR SXUXO
FRPSULVHV KLJKO\ TXDOL%HG SURIHVVR
ZLWK WKH FRUUHFW JXLGDQFH DQQ
DFDGHPLFDOO\ RU RWKHUZLVH

LU

0 6F ,QWHUQDWLRQDO ODQDJHPHQW
5R\DO +ROORZD\ 8QLYHUVLW\ RI /RQ(

9LFH SUHVLGHQW :HOIDUH 1DWLRQD OU 5DXQ@DN
OHPEHU d &ULFNHW $VVRFLDWLRQ R 9LEH 3UHVL




7XOD V DV WKH QDPH VXJJHVWV FUHDWHYV
GHYHORS DQG XQHDUWK WKH LQWULQVLF SR
VWXGHQWY WKHUHE\ SUHSDULQJ WKHP WR W
2XU YLVLRQ LV WR PDNH 7XOD V D FHQWUH

LQQRYDWLRQ WHFKQRORJ\ DJULFXCG®WNUH

VWXGHQWY DUH JURRPHG KROLVWLFDOO\ WR
VXFFHVVIXO HQWUHSUHQHXUV :H DW 7XOD \
EHFRPH HPSOR\HUV DQG FUHDWH MREV IRU RV
SODQQHG DV DQ HQWLUH HQG WR HQG SURFF
JURP PDNLQJ WKH VWXGHQW IHHO DW KRPH W
EH SURGXFWLYH LQ LQGXVWU\ DQG VRFLHW
UHODWLRQV ZLWK OHDGLQJ 8QLYHUVLWLHV
7XODLWHY DQ HGJH RYHU RWKHU VWXGHQWV |
IRU KDYLQJ VWDWH RI WKH DUW LQIUDVWUX
SURIHVVLRQDO FRPSHWHQFH ZH PDNH HYHU\
DEVRUE LQ WKHP WKH PRUDO DQG HWKLFDO

LQWR JRRG KXPDQ EHLQJV :H QXUWXUH RXU

RI VRFLDO FRPPLWPHQW KXPDQLWDULDQ YD
SURIHVVLRQDOLVP PDNLQJ WKHP JOGERM® F
EH\RQG JHRJUDSKLFDO ERXQGDULHYV

‘U 5DJKDY *DUJ
O9LFH B3UHVLGHQW 7

% 7THFK &6 9,7 9HOORUH _ 06 B8QLYHUV
3K ' %DQDVWKDOL 8QLYHUVLW\ _ 0%$

7XOD V ,QVWLWXWH LV RQ D IDVFLQDWLQJ SDWK Rl JURZWK DQG GHYHORSPHQW
$V \RX DUH DZDUH LW KDV DOUHDG\ HYWDEOLVKHG LW DV RQH RI WKH WR
WHFKQRORJLFDO LQVWLWXWHV RI '"HKUDGXQ EXW WK VW WKH WLS RI V
LFHEHUJ DV FRPSDUHG WR WKH KXJH LQLWLDWLYHV DQ VV WKH LQVWLW
LV PDNLQJ 78/$ 6 ,167,787( LV FRPPLWWHG WR LPSD WLF
HGXFDWLRQ LQ V\QF ZLWK WKH SDUDGLJP VKLIWV L EDFH 2XU
LQFRUSRUDWHG PRGXOHV RI YDOXH JERGDQFH VWU bLOLQY
SHUVRQDOLW\ GHYHORSPHQW SURJUDPV UHFUHDWLRQR A LHV DQG VSR
H[WUDYDJDQ]D SUDJPDWLF LQGXVWULRORRXP
VFKHGXOLQJ HQKDQFHPHQW VNLOOWHQWE GD
LQWHUDFWLYH DFWLYLWLHY DUH DOO SDUW RI
RI LWV DPELWLRXV VWXGHQWY DOO d URXQ

78/%$ 6 ,167,787( KDV DGRSWHG D TXDOLW\ P )
WKH LQVWLWXWH DFFRUGLQJ WR ZKLFK ZH & PRQJ

WKH LQVWLWXWHY HVWDEOLVKHG LQ WKH QOHQQLX KD e D
VWXQQLQJ EHJLQQLQJ EXW WKHUH LV D ORG L W K
WKH DFWLYH FRRSHUDWLRQ RI DOO RXU VW Ak R W\
HPSOR\HHVY FROODERUDWRUV SDUHQWYV REWKES oW DO

RUJDQL]DWLRQV DQG PHGLD DQG SXEOLF I 0% C
WKH PRWWR RI WKH LQVWLWXWH '"HSOR\ R K
3URI 'U 6DQG

JHOORZ RI $&((( )LQODQG 6HQLRU OHPEHU ,((( 86$%

9,)5% 28767$1',1* 6&,(17,67 $:$5' E\ +RQ OLQLVWHU RI +5 ! |_ U H F
6PLULWL ,UDQL *RYW RI ,QGLD

,65 ,QGLD %+$5%$7 9,.$6 $:$5' 3K ! : ’7 5RRU

5HVHDUFK $UWLFOH d
3SDWHQW 3XEOLVKHG *UDQWHG




 QWURGXFWLRQ

7XOD V ,QVWLWXWH ZDV HVWDEOLVKHG LQ XQGHU WKH DHJLV RI 5LVKDE
HI[FHOOHQW DFDGHPLFV DORQJ ZLWK IXUWKHULQJ WKH SURIHVVLRQDO DQG SH
SBWWDUDNKDQG 7THFKQLFDO 8QLYHUVLW\ 'HKUDGXQ DQG DSSURYHG E\ WKH $,.
THFKQLFDO (GXFDWLRQ 6SUDZOHG RYHU DFUHV RI OXVK JUHHQ FDPSX)
LQIUDVWUXFWXUDO IDFLOLWLHV 7XOD V ,QVWLWXWH LV GHGLFDWHG WR VHU"

LQGLYLGXDOYV

‘H DW 7XOD V SURYLGH D SODWIRUP ZKHUH NQRZOHGJH DQG LQQRYDWLRQ PH
SURIHVVLRQDO GHYHORSPHQW WKURXJK UHVSHFW DSSUHFLDWLRQ DQG FRPPL
OLIH ORQJ OHDUQLQJ 7XOD V KDV HIFHOOHQW DFDGHPLF SURJUDPV IURP XQGH
LV VLWXDWHG LQ WKH LGHDO HQYLURQPHQW RI WKH 'RRQ 9DOOH\ ZKLFK SURYLC

9LVLRQ OLVVLRQ

9LVLRQ
7R HPHUJH DV DQ DFDGHPLF FHQWUH E\ FUHDWLQJ DQG GHYHORSLQJ ZRUOG

DQGUHVHDUFK

OLVVLRQ
7R SURPRWH LQWHOOHFWXDO DQG VNLOOHG KXPDQ FDSLWDO JHQHUDWLQJ
7R EH DQ HGXFDWLRQDO FHQWUH RI HIFHOOHQFH RI PXOWL HWKQLFLW\ DQG
7R HYWDEOLVK D WHFKQRORJ\ GULYHQ WHDFKLQJ OHDUQLQJLQVWLWXWLRQ
7R SURYLGH D ZRUOG FODVV SODWIRUP IRU UHVHDUFK DQGLQQRYDWLRQ
7R LQFXOFDWH VRFLDO HQYLURQPHQWDO DQG KHULWDJH YDOXHV

9DOXHV
/[HDGHUVKLS DQG (WKLFV
$FKLHYH DFDGHPLF H[FHOOHQFH
SBURPRWH FXOWXUDO KHULWDJH
5HVSHFW DQG WROHUDQFH IRU WKH YLHZV RI HYHU\ LQGLYLGXDO
6SLULW RI HISORUDWLRQ DQG HQWHUSULVH




4XDOLW\ 3ROLF\

7XOD V ,QVWLWXWH LV FRPPLWWHG WR SURYLGH TXDOLW\ HGXFDWLRQ LQ WKF
ODQDIJHPHQW WKURXJK WKH IROORZLQJ LQLWLDWLYHYV

(QVXULQJ EHVW SUDFWLFHV LQ WHDFKLQJ OHDUQLQJ SURFHVV
3URPRWLQJ UHVHDUFK DQG LQQRYDWLRQ

ODLQWDLQLQJ VWDWH RI WKH DUW LQIUDVWUXFWXUH

ORWLYDWLQJ IDFXOW\ PHPEHUV WR HQKDQFH WKHLU WHFKQLFDO VNLOOV
3URPRWLQJ LQGXVWU\ LQVWLWXWH LQWHUDFWLRQ WKURXJK FROODERUDWL
3URPRWLQJ HQWUHSUHQHXUVKLS FXOWXUH DPRQJ VWXGHQWYV

BWULYLQJ IRU FRQWLQXRXV LPSURYHPHQW LQ TXDOLW\

*RYHUQDQFH

7XOD V ,QVWLWXWH '"KRRONRW 'HKUDGXQ LV D SULYDWHO\ PDQDJHG LQVWLW X\
TUXVW 'HKUDGXQ $00 WKH VWDWXWRU\ ERGLHVY DUH FRQVWLWXWHG LQ DFFR!
SUHVFULEHG E\ WKH *RYHUQPHQW DJHQFLHV LQFOXGLQJ $,&7( D¢OLDWLQJ XQL
WKH LQVWLWXWH DUH PDLQO\ PHDQW IRU WKH GHYHORSPHQW RI WKH LQVWL
KDYH EHHQ FRQVWLWXWHG DV SHU WKH QRUPV WR UHJXODWH GLYAAHUHQW DFWL)
KHOG UHJXODUO\ WR GLVFXVV YDULRXV LVVXHV SHUWDLQLQJ WR LQVWLWXWL
GHYHORSHG KXPDQ UHVRXUFHV VWDYs UHFUXLWPHQW WUDLQLQJ DQG GHYHOF
WKHVH PHHWLQJ DUH ZHOFRPHG DQG DSSURSULDWH GHFLVLRQV WDNHQ LQ Wk
RI DFKLHYLQJ DFDGHPLF HIFHOOHQFH DFFRUGLQJO\

7KH RUJDQL]DWLRQDO VWUXFWXUH RI WKH LQVWLWXWLRQ LV SUHVHQWHG KHUF




2UJDQL]DWLRQ &KDUW
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732 7UDLQLQJ DQG 30DFHPHQW 2¢FHU

y4$&

3& 3URJUDP &RRUGLQDWRU
&& &RXUVH &RRUGLQDWRU

+5

+XPDQ 5HVRXUFH

,QWHUQDO 4XDOLW\ $VVXUDQFH &HOO




OHPEHUV RI WKH ,QVWLWXWLRQDO ¢

7KH PDMRU GHFLVLRQ PDNLQJ DXWKRULWLHY DQG WKHLU PHPEHUYV DUH

YROGR 7UKMMH 7KH % RDUG RI 7ZUXVWHH LV WKH SULQFLSDO JRYHUQLQJ ERG\ RI Wk
SHUVRQV Rl HPLQHQFH DQG KLJK UHSXWDWLRQ LQ WKHLU GLVFLSOLQHYV

1$0( "(6,%1$7,21

OU 6XQLO .U -DLQ &KDLUPDQ

OV 6DQJHHWD -DLQ TUXVWHH

OV 6LON\ -DLQ TUXVWHH
OU 5DXQDN -DLQ 7UXVWHH
‘U 5DJKDY *DUJ 7JUXVWHH

48& QWHUQDO 4XDOLW\ $VVXUDQFH &HOO LV WR GHYHORS D V\VWHP IRU FRQ
WKH RYHUDOO SHUIRUPDQFH RI LOVWLWXWLRQV

1$0( "(6,*1%7,21

3URI 'U 6DQGLS 9LMDYLUHFWRU

'U1LVKDQWG6D[HQD ,4%$& &RRUGLQDWRU

OU 3UDGHHS .RWKL\D|G+r2' OHFKDQLFDO (QJLQHHULQJ

OU 3XQHHW 6LQJK +2' &LYLO (QJLQHHULQJ

'U ORQLND %DQJDU +2' 0%$

OU 'LZDNHU 3DQW +2' (&(  (((

OU /RNHVK .XPDU +2' &RPSXWHU 6FLHQFH

'U 6DQMHHY .XPDU +2' &RPSXWHU $SSOLFDWLRQ
OV B6XFKL -DLQ OHPEHU ,4%&

OU $UXQ .XPDU 6KDUPD[WHUQDO PHPEHU ,4%$&

Ou 6DJDU'DQJZDO 6WXGHQW OHPEHU ,4%$&




) LODQFH&RP P IMWMH 7KH )LQDQFH &RPPLWWHH PRQLWRUV DOO %QDQFLDO PDWWHUV [
RQ H%HFWLYH )LQDQFLDO ODQDJHPHQW RI WKH ,QVWLWXWLRQ

1$0( '(6,%1$7,21
OU 6XQLO .U -DLQ &KDLUPDQ 5LVKDEK (GXFDWLRQ
OU 5DXQDN -DLQ OHPEHU

‘U 3DYDQ .XPDU &KDXBHPEHU

&$ 6KDVKLNDQW *XSWDODHPEHU

$FOGP IF&RPPIWH 7KH $FDGHPLF &RPPLWWHH LV WKH 3ULQFLSOH $FDGHPLF %RG\
VWDQGDUGYV RI HGXFDWLRQ LQ WHDFKLQJ WUDLQLQJ SODFHPHQW UHVHDUF

1$0( '(6,%1$7,21

SURUG6DQGLS 9LMD\ ‘'LUHFWRU

'U 6DQMHHY . XPDU +HDG RI '"HSW &RPSXWHU $SSOI

OU /RNHVK .XPDU +HDG RI '"HSW &RPSXWHU 6FLHC(

0U 3XQHHW 6LQJIK +HDG Rl '"HSW &LYLO (QJLQHHU

OU 3UDGHHS .RWKL\EdHDG RI "HSW OHFKDQLFDO (QJ

‘U ORQLND %DQJDU | THDG RI"HSW 0%S$

OU 'LZDNHU 3DQW *+HDG RI"HSW  (&( (((

'U <XYUDM 6LQJK +HDG RI '"HSW $JULFXOWXUH

0U 3L\XVK 'KXxoL\p |*+HDG RI'"HSW $SSOLHG 6FLHQF




SHWHOUKE&RPPIWH 7KH LOQVWLWXWH KDV FRQVWLWXWHG D SHVHDUFK &RPPLWWHH V
UHVHDUFK 7KH 5HVHDUFK &RPPLWWHH LV UHVSRQVLEOH IRU SURYLGLQJ YLVL
UHVHDUFK WUDLQLQJ HWF

1$0( "(6,*1%7,21

'U 1LVKDQW 6D[HQD| &KDLUSHUVRQ

‘U 6KXEKDP OHPEHUG6HFUHWDU\

OU 3UDGHHS .RWKL\DOOHPEHU

OV 6ZDWL 6KDUPD OHPEHU

OV 7DQXMD 8QL\DO | OHPEHU

‘U %KDZQD .DOUD OHPEHU

3OAHP HWRPPMWH 7KH 3BODFHPHQW &HOO SHUIRUPV OLDLVRQ ZRUN EHWZHHQ WKH
RUJDQL]DWLRQV 7KH EDVLF SXUSRVH RI WKH 3ODFHPHQW &RPPLWWHH LV WR
FDPSXV LQWHUYLHZV

13$0( '(6,*1%7,21

OU 9DLEKDY .XPDU | g KDLUSHUVRQ

OU $QXUDJ %DKXJIJXQIHPEHU

OU 6DEXEBRU OHPEHU

OU $EKLVKHN &KD NURRERN)

OU 6XQQ\ 6DLQL OHPEHU

OU $QXSDP 1DXWL\DOHPEHU




[IElDY &RPPIWH /LEUDU\ FRPPLWWHH KDV EHHQ FRQVWLWXWHG ZLWK WKH SHUVRQ
UHODWHG WR OLEUDU\ DQG LWV DGPLQLVWUDWLRQ 7KH SULPDU\ GXW\ RI WKH
RI ERRNV 0DJD]LQHV MRXUQDOV HWF OLEUDU\ LWHPV DV SHU WKH QHHG DV 2
PHPEHUV DOVR KHOSV WKH OLEUDULDQ WR UXQ LW VPRRWKO\

1$0( '(6,*1%7,21

'U 3DYDQ .XPDU &KD&EBLUSHUVRQ

ouv %DELWD 6KDURDHPEHU 6HFUHWDU\

OU 5DKXO 1HJL OHPEHU

OU $EKLVKHN 6KDUPDHPEHU

OU $QNXU OHPEHU

'U 7DUXQ . XPDU OHPEHU

OU 3UDGHHS .RWKL\DBPEHU

OV 5DVKPL OLVKUD|OHPEHU

([DP LODARQ&RP P IWMH ([DPLQDWLRQ &RPPLWWHH LV D ERG\ ZKLFK LV PHDQW WR FRQ
H[DPLQDWLRQV DQG PDNH SROLF\ GHFLVLRQV LQ UHJDUGV WR RUJDQL]JH DQG |
H[DPLQDWLRQV PRGHUDWLRQV HWF

1$0( '(6,%1$7,21

'U 3DYDQ .XPDU &KD&E®XS

3URI 'U 6DQGLS 9LMB\HFWRU

OHPEHU
OU /RNHVK .XPDU

OHPEHU
OU 5DVKSDO 6LQJK

OHPEHU
OV 3UL\DQND 6KDUPD

OV ORQLND %HOZDO (& 6'68




YHECAN&RPPIWH , QVWLWXWH KDV D ZHOO GH*%QHG IHHGEDFN V\VWHP IRU WDNLQ.
QDPHO\ VWXGHQWY WHDFKHUV SDUHQWY DQG DOXPQL UHJXODUO\ 7KH IHHGE
PHDVXUHY DQG FRQWLQXRXV LPSURYHPHQWY LQ WKH LQWXLWLRQ DFFRUGLQJ(

1$0( "(6,*1$7,21

3URI 'U 6DQGLS 9LMDYLUHFWRU

oOuU % . 6KDUPD OHPEHU )&

OUV 5DVKPL 'KRQGL\DOHPEHU )&

OU $VKZLQLS QNRDW OHPEHU )&

OU $UFKLW SUL\DGDUMWMIPEHU )&

OV . XVKEX8QL\DO OHPEHU )&

OV 5DPLQGHU 6LQJK | OHPEHU )&

0V5XSDOL OHPEHU )&
OV 'LNVKD$U\D OHPEHU )&
OU3DQNDMNXPDU OHPEHU 65
OU 9LQRGNXPDU OHPEHU 65

OUu +DUVK 5DM OHPEHU 65




$PWRQFRPPIWH 7KH DGPLVVLRQ FRPPLWWHH LV DSSRLQWHG WR UHYLHZ DSSOLF
DGPLVVLRQ 7KH $GPLVVLRQV &RPPLWWHH LV WKH IDFH RI WKH ,QVWLWXWH Z¥
, QVWLWXWH 7KH SUHGRPLQDQW UHVSRQVLELOLW\ RI WKH FRPPLWWHH LV WR
EDWFK

1$0( (6,%*1$7,21

OU 9DLEKDY .XPDU&KDLUSHUVRQ

OU $QXUDJ %DKXJXQI» EHU

OU 6DFKLQ .XPDU OHPEHU

OU $EKLVKHN &KDNHPERUW\

OU 6XQQ\ 6DLQL| OHPEHU

OU $QXSDP 1DXWLOBH®EHU




OHHWLQJV RI ,QVWLWXWLRQ $XWK

,4%& $FDGHPLF5HVHDYFRODFHPHQWEUDU\ )HHGEDFN ([DPLQDWLR@GPLVVLRQ
&RPPLWWHHRPPLWW&RPPLWW&RPPLWWKERPPLWWHRKRRPPLWWHH&RPPLWWHH

1R R|
OHHWLUQJV

'DWH R
OHHWLQJV




SURJUDPYV

7TRWDO 1XPEHU RI IDFXOWLHV LQ ,QVWLWXWLRQ LV

wOESUIRYDE /HYHO |RI 1DPH RI 3URJU[}IJ-$ RI 6DQFWLR@®H®I 6WXGHQW
3URJUDP 6HDWYV $GPLWWH|G

$VOLDWLRQ

OHFKDQLFDO (QJLQHHULQJ

$,&7( 877$5%.+$1"
%2$5' 2) 7(&+1,&$/

('8&$7,215225 . (( - HORED

&LYLO (QJLQHHULQJ

&RPSXWHU 6FLHQFH
(QILQHHULQJ

% 7HFK OHFKDQLFDO (QJLQHHULQJ

% 7HFK  &LYLO (QJLQHHULQJ

(OHFWURQLFY DQG
% T7HF[K &RPPXQLFDW|LRQ
(QJLQHHULQ

% T7HFK

K (OHFWULFDO DQG (OHFWURQLFV

0,

ST o TP (QIJLQHHULQJ
8;{25?;?} &LYLO (QJLQHHULQJ
5 OEs, e 0 7HFK 6WUXFWXUD|O

’ ’ (QILQHHULQJ

0 7HFK 7KHUPDO (QJLRHHULQJ
&RPSXWHU B6FILHQFH
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3DSHUV 3XEOLVKHG E\ WKH 6WXG

1LVKFKD\$JDUZDO /RNHVK .XPDU $NDQVKD 6LQJK +HPDQW .XPDU
6XUYH\ RQ %UDLQ 7XPRXU 'HWHFWLRQ 8VLQJ 9DULRXV 'HHS DQG 0D
-RXUQDO RI 6FLHQFH (QJLQHHULQJ DQG 7THFKQRORJ\ YRO QR
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661
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SHVRXUFHV )DFLOLWLHYV

7, QUDIWPAMIH , QVWLWXWLRQ UHFRJQL]JHV WKDW LQIRUPDWLRQ WHFKQRORJ\ LQIU
LQVWUXFWLRQ GHOLYHU\ DQG DVVHVVPHQW PHWKRGYV SUDFWLFHG E\ LQVWLW X
KDYLQJ FRPSXWHU VHWY FRQQHFWHG WR LQVWLWXWH VHUYHU DQG KDYLQJ
DGPLQLVWUDWLYH GHSDUWPHQWY DUH DOVR HTXLSSHG ZLWK FRPSXWHUV SUL
ODQJXDJH ODE LV DOVR SURYLGHG ZLWK XSGDWHG VRIWZDUH DQG KDUGZDUH

UHTXLUHG ,7 LQIUDVWUXFWXUH 7XOD V ,QVWLWXWH SURYLGHYV ERWK ZLUHG D
HGXFDWLRQDO FRQWHQWYVY %RWK FRPSXWHUV DQG SHUVRQDO FRPSXWLQJ GHY
RQOLQH HGXFDWLRQDO FRQWHQW 6WXGHQWY NHHS LQ WRXFK ZLWK IDFXOW\ P
LQIUDVWUXFWXUH 5HPRWH OHDUQLQJ HFR V\VWHP LV HQDEOHG ZLWKLQ WKH
SXUSRVH )DFXOW\ PHPEHUV DQG VWXGHQWY XVH ,7 IDFLOLWLHY VXFK DV JUD
JHQHUDWH WHDFKLQJ OHDUQLQJ FRQWHQW $ UHFRUGLQJ IDFLOLW\ ZLWK ,7 LQ
JHQHUDWH GLJLWDO FRQWHQW /LFHQVHG VRIWZDUH V DUH LQVWDOOHG RQ DO
BHULRGLF WUDLQLQJ LV SURYLGHG WR IDFXOW\ PHPEHUVY RQ XSJUDGHG DQG X!
DFDGHPLF VWDYs PHPEHUVY DUH DOVR WUDLQHG RQ WKH XVDJH RI ,7 IDFLOLWLE
LQWHUQHW VHUYLFHV WKURXJK :L )L DQG KLJK VSHHG LQWHUQHW JDWHZD\ 7X!
DYDLODEOH EDQGZLGWK VHUYLFHV $ KLJK VSHHG LQWHUQHW JDWHZD\ RI O
YL] -,2 DQG %61/ DUH PDGH DYDLODEOH LQ WKH FDPSXV JLYLQJ D FRPELQHG
SURYLGHUV HQVXUH EXVLQHVV FRQWLQXLW\ WR VWXGHQWY OHDUQLQJ IDFXOV

/IEY 7KH /LEUDU\ RlI 7XOD V ,QVWLWF
DQG DFWV DV WKH NQRZOHGJH KXE]
ZLWK DQ LQIUDVWUXFWXUH RI v
ULFK DQG FRPSUHKHQVLYHO\ KLJK
DQG UHVRXUFHV LQ WKH %HOG RI (Q
&RPPHUFH MRXUQDOLVP DQG $JULF}

. $V RQ
&DWHJRU\ | $V RQ SHULRGRIRQH\HDU
%RRNV
( %RRN

( -RXUQDOV

ODJD]LQHYV

1HZVSDSHUV




YRRNYDON % RRN EDQN FRQFHSW KDV EHHQ LPSOHPHQWHG LQ WKH LQVWLWXWH 8Q
FRPSOHWH VHPHVWHU ,Q DGGLWLRQ WR WKH VXSSRUW DYDLODEOH IURP WKH C
VHW RI ERRNV RI WKH FRUH VXEMHFWYV IRU HDFK VHPHVWHU IURP WKH FROOHJ|
QRPLQDO DQQXDO IHH LQ RUGHU WR EHQH%W IURP WKLV VFKHPH

$70 $70 RI 3XQMDE 1DWLRQDO EDQN UXQV ZLWKLQ WKH FDPSXV QHDU WKH PD
DV TXLFN DV WKH EOLQN RI DQ H\H

SDUHQWV RU JXDUGLDQV RI VWXGHQWY WUDQVIHU PRQH\ RQOLQH IRU VWXGH
WUDQVDFWLRQV FDQ QHYHU EH DQ REVWDFOH LQ D VWXGHQW V OLIH DW 7XOD V

7TIDQSRUMDARQ 7KH FROOHJH R“HUV WUDQVSRUWDWLRQ WR DOO VWXGHQWY DQG PHP
FLW\ QHDUE\ DUHDYV

*XHWRXWMH 7KH LOQVWLWXWH SURYLGHV JXHVW URRP IDFLOLWLHYV ZLWKLQ WKH F|
YLVLWLQJ WKH LQVWLWXWH 7KH\ FDQ DYDLO WKH IDFLOLW\ IRU D EULHI VWD)
+RZHYHU WKH\ DUH FKDUJHG D QRPLQDO DPRXQW IRU WKH VDPH

*\PQDIXP 7KH VWXGHQWY KDYH DFFHVV
J\PQDVLXP DOORZLQJ WKHP WR ZRUN R

9DULRXV HTXLSPHQW V OLNH 7UHDGPLO Q&
&URVV WUDLQHU 7ZLVWHU 6WHSSHUV m
SURYLGHG 6SHFLDO WUDLQHUV KDYH O - |
J\P 7KLV KDV EHHQ HVWDEOLVKHG NHHSLQJ
KHDOWK\ PLQG FDQ RQO\ H[LVW LQ D KHDOWK\

3MJIWRXQGY 3ODVJURXQGYV IDFLOLW\ LV DYD
FULFNHW IRRWEDOO DQG YROOH\ ED
EDGPLQWRQ DQG PDQ\ RWKHU RXWGRRU

6KRSSIQI $UADCH $ VKRSSLQJ DUFDGH KDV EHHQ VHW XS ZLWKLQ WKH FDPSXV DW WK
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7HE 3RUWOGULYDVWDYD D\W,QWHUQVKLS
$0,7 6KDK 'D\WV ,QWHUQVKLSE
6DXUDY OLVKUD 'D\WV ,QWHUQVKLSE
5LVKL 6LQJK 'D\W ,QWHUQVKLSE

SUSLW .
"KDQGHOEZDO D\WV,QWHUQVKLS
$PDQ 6LQJK 'D\V ,QWHUQVKLSE
5DKX0O 2MKD 'D\V ,QWHUQVKLSE
-DJULWL || XQGX 'D\W ,QWHUQVKLSE

SEKLVKHN .
T D\W,QWHUQVKLS
$GLW\D 3DQGH) 'D\W ,QWHUQVKLS
ODQDV 1HJL 'D\V ,QWHUQVKLSE
6DXUDY OLVKUD 'D\W ,QWHUQVKLSE

SLPMKLP .
S PBUL D\WV ,QWHUQVKLS
3RRMD .X[PDUL 'D\W ,QWHUQVKLSE

SEKLVKHN
'D\V ,QWHUQVKLSE
&OLFEULFNséﬁﬁ %%YguﬁKDXKDQ

IRU %%$ 6W $GLW\D 3DQGH\ 'D\WV ,QWHUQVKLSE
'HHSDN -RVKL 'D\W ,QWHUQVKLSE




$QLVK .XPDU 'D\V ,QWHUQVKL
$NDQVKD .
LY HGL D\V ,QWHUQVKL
TDUVK "D\W ,QWHUQVKL
1XSXU "D\W ,QWHUQVKL
DMDO "D\W ,QWHUQVKL
DQFKDOQ .
ARERKE S D\V ,QWHUQ VKL
IDNVKLW D "D\ ,QWHUQVKL
BKXEKQDUL ,
LILW D\V ,QWHUQ VKL
/D[PL "D\W ,QWHUQVKL
0DQVL 3DO "D\W ,QWHUQVKL
7LPHV RI ,QGLD ODOLVKD .
LQWHUKVQLQURHWED,Q@kgxeKDU\ DIV, QWHUQVKL
DQG %%$ 6WXGHQWYV %LYHN 3DWHO "D\V ,QWHUQVKL
6XPLW .XPDU "D\W ,QWHUQVKL
6KD\DOL D6KDW "D\ ,QWHUQVKL
$QNLU .XPDU "D\W ,QWHUQVKL
3UL\DQN ,
KLPDO D\V ,QWHUQVKL
6DNVYKEWD "D\W ,QWHUQVKL
$GLW\D 3DQGH\ "D\W ,OQWHUQVKL
$PHHU +0P]D "D\WV ,QWHUQVKL
6KUH\D "D\W ,QWHUQVKL
*DXWDP .
KB BE D\V ,QWHUQ VKL
ID[PL /LPEX ?i%hﬁ ORQWIQWHUQVKL
$8&6 ,QWHUQBRIES
'DQFKDQ ??gﬁ) ORQWIQWHUQVKL
9DULSXV
83821 %7.,7 'ZDUDKIDMKOWLHYV RI WKH 'D\V| &RQIHUHQF
LOVWLWXWLRQ
WK :RUOG
&RQIHUHQFH6R Q386 9 y
"QQRYDWLR|QVUHFWRU\ E §§@ .
OB B R F Ry *R%_ UJ;wlibWKH D\V| & RQIHUHQF
6FLHQFHDQ|G6FKRODU |- -0%

(QIJLQHHULC

) J




' PSOHPHQWDWLRQ DQG
8QGHUVWDQAUWMHFRIRUOWH RI
AXDOLW\ "OGXVWULHYU 5DJIKD|Y CHDIARQVXOWD
ODQDJHPHQWRYHUQPHQWDEJ SURMHEW
6WDQGDUGYV 8WW D&D NKD QG
&HUWL4FDWHYV

6WXG\ RI (YHOW
OID)OHB ] PN S\ (HRIW 3UL\D &RQVXOWD
(ERPDULIRG %ﬂ%%\ 6KDUPD <HDUs yRMHEW
DQG 6WUDWH W
EHMXYHQDWH ,W
(PSLULFDO 6WXG\ RI
EHVLGHQWLDO 5HDO
6WDWH 0D UNHW RN % X | 0\G WeHZ DR L “HDIERQVXOWD
'HKUDGXQ DQ\8G 6KDUPD 3URMHFEW
6WUDWHJILHY WR %RRVW
6DOHV 3RVW &RYLG
&RQWURO Rl U 6XQLO
'67$7&20 6HPZDO [FXOD V
8VLQJ AW H U
1RQSDUDPH%B§EDU8Q 0 3& bDGROL 1% gggEBLFK
9DULDEOH § PP | 7kpspu
1/06 $Q 8QLYHUVLW\
(ISHULPHQWDO 6WXG\ | 3DWLDOD
$SGYDOFHPHQWYV IRU
RUJDQLF WKLQ ¢OP
WUDQVLVWRUV ‘U 6KXEKDP
6WUXFWXUH YV 1HJL 7XQD V
PDWHULDOV 'HOKL QVWLWXWH ‘U vV HDUEK
SHUIRUPDQFRHFKQROR JBRRWQLP D 1$ | S5 ens
SDUDPHWHUBQLYHUVLWOLWWDO |'"HOKL
LOAXHQFLQU IDFWRUV | THFKQRORJLFDO
PRGHOV IDEULEDWLRQ|8QLYHUVLW\
UHOLDELOLW\ DQG
DSSOLFDWLRQV

U 6KXEKDP

1HJL 7XQD V
ORGHOLQJ DQHOKL QVWEY??“ 4
$QDO\VLV R 7HFKQROR.  HoKL
3HUIRUPDQ:HQMMHMM1W¥ QRORJLFDO
*ROH %ORFNODBED ORKDQ| ¢ 110w wh b oG s | SHVHDUFK
2UJDQLF /('|D®MG\D MV R 3DSHU
MJKm/aHvamAWMUVLmnngU 0BG O
'HWHFWLRQ RHFKQRORJ\WLT O
2YDULDQ &DQRUDNKSXY JREDR

8QLYHUVLW\ RI

7HFKQRORJ\




0U 'LZDNHU
3DQW 7X[0D V
QVWLWXWH ‘U
«i5 28, oadud SRR
&DSDELW\ $Q
RIiUHOHW( L|3D @G, QVWLWXWH |R|
: ORAUﬁD@WHULQJ v
""""" DQGODGDQMQGDQ 1$ | S0eh
°°°° ODOYL\D | 7ZHFKQRORJ\
8QLYHUVLWDRIG 'U 6DQMD\
7HEFKQRORJ\.XPDU 6RQL
- *RUDNKSXU 0DGDQ ORKDOQ
0DOYL\D
8QLYHUVLW\ RI
7HEKQRORJ\
U 6XUHVK
3SHUIRUPDQFH XPDU 7X0OD V
(YDOXDWLR|GBALYHUVLW\QRIWLWXWH DQG
3DUDEROLF| BHRWIRO H X|P' (D Q8 K D \ ¢ | BHVHDU
&ROOHFWRU (DIHWUK\ 6W X GXPINU 3DSHU
SEHFHLYHU 3RNKWDB®Q | 8QLYHUVLW\ RI
(UURU 3HWUROHXP
6WXGLHV
$ 6WXG\ Rl BOW .
&RORQ\ gpngDQ
2SWLPL]DWLRQ IRU K DXEH\
7UDYHOOLQJ$% (6 OB Y O
6DOHVPDQ BUREMHFHULIQYL S 'y 7bUxX 0 g | BHVHDU
8QGHU DQ (Ju&R@ORIIH U SURUD 3DSHU
&RYLG ~ 3DQEBPLFEDG| F o
RQ OHGLFLQH6XSSO\
&KDLQ ,QYHQWRU\ g%%gﬁﬂfLQJ
ODQDJHPH QW
‘U 3DYDQ
6ROYLQJ OXOWL gﬁ?ﬁéH\
gg%EEWLW*$%w 7X0D V ,QVWLWXWH
]DW_R@JEQHHULQD%G,U DUXO g | sHVHDU
f\EULG 6ZDU®&ROOHJIH .V sURUn 3DSHU
. QWHOOLJHQAD]LDEDG| &5 2
FHSURBER (QJILQHHULQJ

&ROOHJH

FK

FK

FK

FK



%ORFN &KD
$SSOLFDWL

LQ
RQ %DVHG

(FRQRPLF ,PSDFW ‘U 3DYDQ
RI & RURQDYLUXV XPDU
3DQGHPLF RQy &KDXE H\
OHGLFLQH .0 \ 7X0D V ,QVWLWXW
QYHOWRU\ | &) ﬁfL QG 'U 7DUXOQ 19 gggEBL
IRU '"HWH U LR " | 4PDU SURUD
JEMHEWYV :LWRPAZ b (6
'DUHKRXVH|DQG (QJLQHHULQJ
‘DVWHZDWHU &ROOHJH
7UHDWPHQW XVLQJ
552
7ZR *RGRZQ gpg%YDQ
'QYHQWRU\|ORGHO KB H
IRUHWHULRDBWLQI | SE0XEMY o
ANHPV8VLQXQXD@HHULQJEG,U B UXO g | BHVHDL
SEMHFWLYH &HRQW U 0 sURUD 3DSHU
SOJRULWKP| DRIILDEDG| £33
3DUWLFOH 6ZDUP
2SWLPL]DWLRQ g&ggﬁﬂELQJ
7ZR 6WRUHKRXVH gpg%YDQ
'QOYHQWRU\|ORGHO KB H
IRUHWHULRBBWLQY | S0 0 EMY o
,WHPV8VLQXQJLQHHUU%%G,U TBDUXO g | BHVHDLU
3DUWLFOH | &ROOHJH .V sURUD 3DSHU
6ZDUP2SWLPLYDWIED G| g5 ¢
*
ggfkd?%igLF (ORIl I SO
&ROOHJIH
9HORFLW\ DQG ‘U $VKLVK
7KHUPDO 60LS OLVKUD 7XOD V
(UHFWV RQ 0%'% 3DQW|.,QVWLWXH DQG 'U
1DQRAXLG )@BRZYHUVLWORQRM .XPDU ¢ | SHVHDU
3DVW D 6W U 8 WFKRDQIW X U H %D Q8D Q W 3DSHU
&\OLQGHU ZIMWRKQRORJWOLYHUVLW\ R
9LVFRXV 'LVVLSDWLRQ | $JULFXOWXUH DQG
DQG -RXOHIHDWLQJ 7HFKQROR J\
7KHUPDO .
SHUIRUPDQFEH R OLVKUD TXOD V
ggR%%%i®X¥3%)3DQM/,QVWLWXH DQG 'U
U R LG YHUVLWOBQRM .XPDU ¢ | SHVHDU
ALY "RRCH $JULFXOWXUH DQG
+HDWLQJ DOG ReRORI.

/KHUPDO 51

DGLDWLRQ

FK

FK

FK

FK

FK



‘U 3DYDG
6RIWZDUH %XJ XPDU
3UHGLFWLR i% &KDXEH\
&ODVVL¢FD B%ODV,QVWLWXW
*OREDOBRF iSd?HULQ QG 'U 7DUXQ 1% gggﬂBLFK
‘LUHUHQW EhEDE DU $SURUD
$FWLYDWLRQ KA % (6
&RQYROXWLRQ/D\HUV | (QIJLQHHULQJ
&ROOHJIH
0ouU 6
6 KDKUXNK
HQIEPOIYLY Rl 1RG 7X0OD V ,QVWLWXW
ERQYHQWLRQBER | rRoDo| myevow XxivH
5RXQGDER X 5HVHDUFK
RS I%fFKQRORXQLOGKDUPD 1$ | 2henu
MJHG7UDv:+dP USXU | IDWLRQD|O
QVWLWXWH RI
ARQOLUILIR G 7HFKQROR J\
+DPLUSXU
‘U 6DQGLS
%RRN &KDSWHU 9LMD\ 7X/0D V
$OQWHQQD | . ,%YWLWXWH DQG 5HVHDUFK
oLoLpwxuL]oWweRSTEY VY bMobwd 1$ | 3psHU
'R7 $SSOLFDWLRQV &KDXKDQ| ',7
8QLYHUV LW\
‘U 6DQGLS
LMD\ DQ[G 'U
6HFXUHG %L VKDQW 1s | 3DWHQW
%DVHG :L )L UVLW\ [HQD 7XOD V 3XEOLV|KHC
'QOVWLWXWH DQG
‘U 1HKD FXSWD
U 3DYDQ
X P DU
+HDOWKFEDU
KO ?@%kLON@R@&EH\ BT
VLWVXOD V LOVWLWXWH 1% |3
%ORFNFKD L 6 s : , UDQWH G
THEKORORI} % O\ [8BQG 'U 9LQD\
5LVKLZDQ 0-2
5RKLONKDQG
'HVLJQ DQG gpg%YDC
PSOHPHQWDWLRQ RI | APOY |
&RQYROXWL R @BHXUDO| & PnEN Q
QHWZRUN RQQGUQHHULQ&PDU$JkUD g | 3DWHQW
&RPSXWLQJ &RIDOW JH *UDQWH G
3KROH IRU KXPDIQDED G %?
SFEFWLYLW\ &RggﬁﬁfLQJ
SHFRJQL]DWLROQ HLmEmle
PSURYLQJ WKH 'ipg%YDC
(WYIFEIOIRY 31 &KDXEH\DQG
6XSSO\ &KDILERRUQLPD Sl A L¢ | 3DWHQW
ODQDJHPHQWBQNIQUVLW\XPbU Q JLOHG
45 &RGH DQG SRRUOLPD
&ORXG :HEVHUYLFH A TR




'URQH

0,7 ORUDGI

'U 1LVKD
6D[HQD 1
,QVWLWX
0OV 6KXFH
6D[HQD

ORUDGDE

1%

3DWHQ
JLOHG




*UDQWYV SHFHLYHG

DIJHQFLHYVY IRU UHVHDUFK SURMHFWYV

IURP *RYHUQPHQW DQC

;

1DPH RI|WHKSDUWPH
1DPH RI WBKUWLQFLSMmMA RI | <HDU 1DPH RI\SH
6U 3URMHFW ,QYHVWL3DWRKELKDO| $PRXQWXUDWWK H *RYHUQPH
1R (QGRZPH®R , OYHVWS$ZDMWSDQFWIORRI WKIOGLQRQW 1RQ
&KDLUV | ,QYHVWLRDWRU| G HG BURMHREWQF) JRYHUQIPHQ
'U 6XQLO 0D UFK
6SLFHV 6HPZDO $,&7( |*RYHUQPHQW
PSOHPHQWDWLRQ
DQG
8QGHUVWDQGLQJ RI 'LUHFWRUDWH RI
4XDOLW\ L QGXVW|ULHV
ODQDJHPHQW *RYHUQPHQW
6WDQGDUGYV IRU ,62 6HSVRI
&HUWL|:EDI\DHIK DY *0%$ 8 W W D U DRKBIQ® PHQW
BWXG\ RI (YHQW
ODQDJHPH|QW LQ
(GXFDWLR|Q
,QGXVWU\|DQG
6WUDWHJILMHW WRL\D 6HSW*DOD[\ (YRQW
5HM XY H Q D&KHD UW D 0%$ 5RRUNHRIYHUQPHQW
(PSLULFD® 6WXG\
RI 5HVLGHQWLDO
5HDO (VWDWH
ODUNHW RIl
'HKUDGXQ|DQG
BWUDWHJILHV WR 7X0D V
%RRVW 6DOWV6ZRW\ $XJ [%XLOGWHFRX
&RYLG 6KDUPD 0%$ /WG *RYHUQPHQW
'RUNVKRS|RQ
'HYHORSPHQW RI 7(4,3 ,,,
(QWUHSUHQHXUVKLS SWWDUDNKDQG
DQG 6WDUW XS 77%),) ODUFK|7HFKQLFDO
(FRV\VWHPLS$ 5SHVHDUFK &HOO 8QLYHUVRWMUQPHQW
7(4,3 ,,,
'"HSDUWPHQW| RI SWWDUDNKDQG
2QH :HHN B73 RQ OHFKDQLFDO ODUFK|7HFKQLFDO
SHYLW 7HEKQRORJ\ [(QIJLQHHULQJ 8QLYHUVRWMUQPHQW
7(4,3 ,,,
'"HSDUWPHQW| RI SWWDUDNKDQG
2QH :HHN B73 RQ OHFKDQLFDO ODUFKFKQLFDO
' HVLIQ 1% (QILQHHULQJ 8QLYHUVRWMUQPHQW
"HSDUWPHQW| RI 7(4,3 ,,,
2QH :HHN 773 (OHFWULFDO|DQG SWWDUDNKDQG
RQ (7$%6 (OHFWURQFLY ODUFKFKQLFDO
7THFKQROR1% (QILQHHULQJ 8QLYHUVRWMUQPHQW
2QH :HHN VKRUW 7(4,3 ,,
WHUP 7THFKQLFDO |'HSDUWPHQW, RI SWWDUDNKDQG
3URJUDP RQ 6ROLG |0OHFKDQLFDO ODUFKFKQLFDO
"RUNV 1$ (QILQHHULQJ S8QLYHUNVRWMUQPHQW




"HSDUWPHQW| RI 7(4,3 ,,,
2QH :HHN 773 (OHFWULFDO|DQG SWWDUDNKDQG
RQ 3/& DQ[G (OHFWURQFLYV ODUFKFKQLFDO
6&%'S$ 1% (QILQHHULQJ S8QLYHUVRWMUQP

7(4,3 ,,,

'HSDUWPHQW| RI SWWDUDNKDQG
SHPRWH 6HQVLQJ |[&LYLO JHEHFKQLFDO
DQG *,6 |1$ (QILQHHULQJ S8QLYHUVRWMUQP

7(4,3 ,,,
2QH :HHNRBY 3 'HSDUWPHQW| RI SWWDUDNKDQG
SRERWLFYV OHFKDQLFDO JHEHFKQLFDO
7THFKQROR[1S (QILQHHULQJ B8QLYHUNVRWMUQP

'"HSDUWPHQW| RI

(OHFWURQLFV

DQG 7(4,3 ,,,

&RPPXQLFDW|L SWWDUDNKDQG
([SHUW 7D|ON RQ RQ YHE |[THFKQLFDO
,R7 1% (QILQHHULQJ S8QLYHUVRWMUQP

7(4,3 ,,,

'HSDUWPHQW,| RI SWWDUDNKDQG
2QH :HHN 773 &LYLO JHEHFKQLFDO
RQ &LYLO |$¥WR &DG(QJLQHHULQJ S8QLYHUNVRWMUQP

"D\V 6WX/GHQW 7(4,3 ,,,
'HYHORSPHQW 'HSDUWPHQW| RI SWWDUDNKDQG
. OHFKDQLFDO JHEHFKQLFDO
3$16<6 1% (QIJLQHHULQJ S8QLYHUVRWMUQP

"D\V
3URJUDPPH RQ 7(4,3 ,,,
5SHQHZDEOH DQG 'HSDUWPHQW| RI SWWDUDNKDQG
6XVWDLQDEOH &LYLO JHEHFKQLFDO
(QHUJ\ 1% (QILQHHULQJ S8QLYHUVRWMUQP

7(4,3 ,,,
‘'RUNVKRS|RQ 'HSDUWPHQW| RI SWWDUDNKDQG
&DUHHU 2S8WLRQV L@&LYLO JHE|7THFKQLFDO
&LYLO (QJU®HHULQJI(QIJLQHHULQJ 8QLYHUVRWMUQP
" QGXFWLR|Q
3URJUDP RQ 7(4,3 ,,
7KHPH RI [LIH 'HSDUWPHQW| RI SWWDUDNKDQG
6NLOOV 6RIW $SSOLHG -DQ7THFKQLFDO
BNLOOV [1$ 6FLHQFH S8QLYHUNVRWMUQP

7(4,3 ,,,
$GYDQFH 'HSDUWPHQW| RI SWWDUDNKDQG
ODFKLQJLQJ DQG OHFKDQLFDO 7HFKQLFDO
OLFURPDFKISQLQJ |[(QJLQHHULQJ S8QLYHUNVMRWMUQP

7(4,3 ,,,
‘RUNVKRS|RQ /LIH |'HSDUWPHQW,| RI SWWDUDNKDQG
VNLOOV DQG 6RIW [$SSOLHG 7HFKQLFDO
BNLOOV (1% 6FLHQFH B8QLYHUVRWMUQP

"HSDUWPHQW| RI

(OHFWURQLFV
‘'RUNVKRS|RQ DQG 7(4,3 ,,,

([DP 5HIRUPYV &RPPXQLFDW|L SWWDUDNKDQG
%ORRP V RQ 7HFKQLFDO
7D[RQRP\ [1$ (QILQHHULQJ S8QLYHUNVRWMUQP

(&( &6( &, 7(4,3 ,,,
SHQHZDO RI ,((( 9,/ SWWDUDNKDQG
OHPEHUVK[LS GHSDUWPHQW 7THFKQLPROHUQP
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HQW

HQW

HQW

HQW

HQW

HQW

HQW

HQW

HQW

HQW

HQW

HQW



HQW

HQW

HQW

HQW

7(4,3 ,,,

)'3 RQ 2XWFRPH (&( &6( &, SWWDUDNKDQG
%DVHG (GXFDWLRQ |9,/ 0( '"HF |[7THFKQLFDO
DW 7XOD V1$ GHSDUWPHQW S8QLYHUVRWMUQP

"HSDUWPHQW| RI

(OHFWURQLFV
‘RUNVKRS DQG 7(4,3 ,,,
$SSOLFDWLRQ RI &RPPXQLFDW|L SWWDUDNKDQG
ODFKLQH 9LVLRQ RQ 1RYHFKQLFDO
DQG 'HHS |@$IDUQLQJQJLQHHULQJ 8QLYHUVRWMUQP
'RUNVKRS|RQ 7(4,3 ,,
3\WKRQ IR[U '"HSDUWPHQW| RI SWWDUDNKDQG
OHFKDQLFDO DQG |0HFKDQLFDO 1RY|7THFKQLFDO
&LYLO (QJU®HHULQJI(QILQHHULQJ 8QLYHUVRWMUQP

"HSDUWPHQW| RI

(OHFWURQLFV

DQG 7(4,3 ,,,

'D\V :RUNVKRS &RPPXQLFDW|L SWWDUDNKDQG
RQ ODWI/DE DQG RQ 6HBMWFKQLFDO
6LPXOLQN|1$ (QJLQHHULQJ 8QLYHUVRWMUQP

'"HSDUWPHQW| RI

(OHFWURQLFV

DQG 7(4,3 ,,,
673 RQ $QGURLG &RPPXQLFDW|L SWWDUDNKDQG
'HYHORSPHQW DW |RQ 6HBAMFKQLFDO
7X0D V 1$ (QJLQHHULQJ SQLYHUNVRWMUQP

7(4,3 ,,,

‘RUNVKRS|RQ '"HSDUWPHQW| RI SWWDUDNKDQG
)XVLRQ DW OHFKDQLFDO 6HBMWFKQLFDO
7X0OD V ,QMWLWXWH|(QJLQHHULQJ 8QLYHUVRWMUQP

"HSDUWPHQW| RI

(OHFWURQLFV

DQG 7(4,3 ,,,

&RPPXQLFDW|L SWWDUDNKDQG
,&$&8&0 DW RQ $XIHFKQLFDO
7X0D V 1$ (QJILQHHULQJ SQLYHUVRWMUQP

727%/
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JLOQDQFLDO 6XSSRUW 3URYLGHG WR )D
OHPEHUVKLS )HH RI 3URIHVVLRQDO

1DPH RI
1DPH Rl FRQIHUHQF 3URIHVVLR $PRXQ%)
<HD | 1DPH RI WHD DWWHQGHG IRU ZK IRU ZKLF 2"V ek
VXSSRUW SURY| OHPEHUVK
LV SURYL
3RRMD %KDQGDUL ,((( OHPEHUVKSS
'U 6XQLO 6H|PZDO ,((( OHPEHUVKSS
3L\XVK 'KXO|L\D ((( OHPEHUVKSS
6XPDQ 3DQW ,((( OHPEHUVKSS
5RKLQ ,((( OHPEHUVKSS
OU 6DXUDEK|6LQJK
'U 6XQLO 6HPZD®DWH QWKHMHLAFIK D|L U 15
'U 1LVKDQW 6D[HQD
'U chQLo6HPzDo3DWHQWUoRGDLH_\)‘J L5
'U 1LVKDQW [6D[HQD ’




'U ODQRM .XPDU

J6\VWHP IRU $

FFREBDMREHU

SDWHQWYV
7LWOH RI W KBID3WDMAQ W
6WDWNXV RI 3XEOLVKHGDWHQW
6 3pWHOW 3DWHQW "DWH 3XEOLFDWLR
1 $SSOLFDWL§€%%_VKHQYHQWRU VI1IDPH *UDQWHHG1XPEHU
2 'DWH | 3DWHQW fUDQ
*UDQWHG 00 1XPEHU
<<<<K<<L
'U 6 6XUHVK .XPDU
'U 6XPLUD
‘U 1ILVKDQW 6D[HQD
6KXFKLWD 6D[HQPXxWRPDWHG
3XEO LNERYLWD 6LQJIK | $JULFXOWXUDO BFVWRHER U
"SVKLVK $ZDVWKLDQG $ OHWKRG
%DEOLQ 6LQJK +XBWYhkipI
$ZDGKHVK .XPDU 6LQJK
$ORN .XPDU
+LPDQVKX 6X\DO
'U 6 6XUHVK .XPDU
'U 9LFWRU 6 3
'U 6 6DLNXPDU | y\RyFH (VWLPDPWLRQ

60 1R 6XQLO 6HPZDO | ORYHPHQW R
OLODNVKL OHPRUTBDRWKHWLF JLPE
'LZDNHU
'U 'HHSDN -RVK|L
'U 1LVKDQW 6D[HQD

3XEOLJ%ﬁéFKUND6D[HQ§JH+éJKWLQMHEuxﬂU\
"U 6XQLO 6HPZD
'U + 6 %KDGDXULD
9LQD\ 5LVKLZDQ
6RQX /DPED
3DYDQ .XPDU
3DYL 6DUDVZDW *HDOWKFDUH 'DWD

ubQuREED eraa | (FKOR1N Xviaiol
$QXSDPD 6KDUPDIHFKQRORJ\
3UDPRG .XPDU
ODQR <DGDY
3UHHWL \DGDY
6XVKPD -DLVZDO
6ULGHYL 5 'HVLJQ DQG
6ULODWKD 7TRRRXPOOHPHQWDWLRQ Rl

X 6KLY 5DM 6LQJK SRQRYROXWLRQ #5%{%0

UD Q WHG 1HWZRUN RQ|(G
/DUXQ .XPDU $URWELsxwWLQJI 6PDUW
3DYDQ .XPDU &KBXRKH IRU +XPDOQ
7DUXQ -DLVZDO $FWLYLW\ 5HFRIJQLWLRQ

6HHPD $JDUZDO




38%/,&%$7,216

1XPEHU RI SDSHUV SXEOLVKHG SHU WHDFKHU L
,VLWOLVWH
<HbU 8*& &DUH
L PH RI| WKSDUWPHQMDPH R VW 6FRS)
6 U TLWOH R'°&g§WKRUWVWKH\NHDMRM@QD@S@%ﬁGlQXPE% E RI
1 6FLHQFH RV
R Q HU PHQWLR
&RQWURO RI
'67$7&20 8VLQ
1RQSDUDPHV\L$6 QL HFWURQFLV
9DULDEOH 6WH# %%% QG (OHFWULHK 3RZHU
1/06 $Q &RPPXQLUFAWWRPYV ‘HE RI
(ISHULPHQWDO 6WXG\ Q (QJLOQHHUNRDUFK 6FLHQFH
ORGHOLQJ DQG
$QDO\VLV RI|+LJK
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