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7UXH WR WKH QDPH RI RXU IRXQGUXE KDW KSHPE D (DIW WV EKUAFKRRO R

/DZ DLPV WR FUHDWH DQG WUDLQ QGFRRMXQDE\HR NV QIXZ\GHHE E\

WKH LGHDOV Rl LQGXVWU\ DFDGHPLDHOREODE®UDSULURQ@ DL@G DHQWUHS
JOREDOL]HG ,QGLDQ HFRQRP\ :H DUG ®RWSMALREXHGHIBY OD K XE KRR
FDSDFLW\ EXLOGLQJ WUDLQLQJ DKFHDUFK DQG WHFKQLFDO DVVLVW

‘H RIITHU DQ LQWHUGLVFLSOLQD UXFDWG RQ GKKWRXJ R UL Q & ® BIGD \
RI FRXUVHV ZLWK LQVLJKWYV DQGHLSHUMNMK FGULIRZD SURPL@RG E\
LQWHUQDWLRQDO GRPHVWLF RUODDWHDWORQVQWEGIRWHUIQPNQWDO
RUJDQL]DWLRQV DQG HGXFDWLRQDO LQVWLWXWLRQV

$SDUW IURP WKH IODJVKLS YHUWWRD OE Xy (WD L@DBPERIQNVAD RBR G VW U XGF VDIWR
3ULYDF\ $, ZH DUH VWULYLQJ WBEXLDRP HYSHQ MPHH DLQ@QGE RUHDV RI OD
7TUDGH ,QYHVWPHQW /DZ ,35 $YYDSNMRIO/DBURBW/ DBZHFXULWLHYV /DZ DQ

%RDVWLQJ WLH XSV ZLWK NH\ ,QGLM Z D @& PJ ORRE G6 YRHOPS) IFDSVOLARQV E\
LQGXVWU\N IRFXVHG H[HFXWLYH GHYHORSPHION]SGRAGRPBWY. RIM@® FRXU
UHJXODWRU\ DUHDV WR ZRUNLQWSUWRRHWKIHRQDW VRO ¢ REWO LFEI 9LNVLW

,1$/3 LV D OHDGLQJ DVVRFLDWLRQQRE SRZLFU\DGYEVEHNL¥FWUBQJIJWKHQLQJ
UHVHDUFK WUDLQLQJ DQG SXEOERLOGIIPHRMWQWR QIJQRIZRIHRVLRQD® EEP P X
JOREDOO\ ,1%$/3 EULQJV WRJHW K HIH BIP$HG RRDR BYRMYFOXGLRIVGDWD SULYD

7KLV SDUWQHUVKLS UHIOHFWYV RXU X DUWS URRPIP LVOR RQMH & FO EXRO GHFR V\\
,QGLDjV GLILWDO WUDQVIRUPDWLRQ UHVSRQVLEO\

t0  JOXI§+tX»QO
+AV'VVIX'VEOD »e§

,Q DQ HUD ZKHUH WHFKQRORJ\ LV UHGHHWLQJ HYHU\ DVSHFW RI VRF
XQGHUVWDQGLQJ LWV OHJDO DQG HWKLFRWLEHPHQVLRQV LV FULWLFDO 2
'HYHORSPHQW 3URJUDPPH RQ 'DWD 3ULYDW¥AYH$, RIIHUV D FRPSUHKHQ

OHQV LQWR HPHUJLQJ UHJXODWRU\ I[UDPMHZIRQUBIY JOREDO WHFK JRYHUQD(
GDWD SURWHFWLRQ ODZV 'HVLJQHG IRBHWHIRO SURIHVVLRQDOV SROLF\P
6XLWH ([HFXWLYHV DQG WHFK VHFWRU DGYLVRUV WKH SURJUDPPH| SUR
KDQGV RQ LQGXVWU\ LQIRUPHG OHDUQLROWLRDW SUHSDUHV \RX IRU WKH
GHPDQGV Rl WKH GLJLWDO HFRQRP\ HRDQ XN WW@GVWD\ DKHDG RI WK
FRQWULEXWH PHDQLQJIXOO\ WR VKDSLQJ ,QGLD V WHFKQR OHJDO ODQ|GVFI

SURI ‘U $YLQDVK 'D
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cA» X»QO0X V_X' » Xa8§VU aXc«
»0 QvejeJaXxX) UXUOS»V |

$V WHFKQRORJLFDO LQQRYDWLRQ FRQWLQXHV WR PDNH RXU OLYHV HDV
LW DOVR JLYHV ULVH WR VHULRXV HWKLFDO OHJDO DQG VRFLHWDO FR
BULYDF\ 7HFKQRORJ\ /DZ 9HUWLFDO DW WKH 'KLUXEKDL $PEDQL 8QL
6FKRRO RI /DZ LV D VSHFLDOLVHG SODWIRUP IRU UHVHDUFK DGYRFDF\
EXLOGLQJ LQ WKH FRPSOH[ DQG HYROYLQJ ILHOG RI WHFKQRORJ\ DQG
HTXLS ZRUNLQJ SURIHVVLRQDOV ZLWK WKH SUDFWLFDO NQRZOHGJH
DSSUHFLDWH DQG DSSO\ WKH UHJXODWRU\ IUDPHZRUNV IRU 'DWD 3
*RYHUQDQFH DQG RWKHU HPHUJLQJ WHFKQRORJLHV

2XU PLVVLRQ LV WR FXOWLYDWH D FXOWXUH RI UHVSRQVLEOH DQG
WHFKQRORJ\ ZKHUHLQ LQQRYDWLRQ DQG HFRQRPLF JURZWK GRHV QRW
FRVW RI LQGLYLGXDO ULJKWV DQG GHPRFUDF\

n§eJ§ ttOXeUOSUVOU

7KH ([HFXWLYH 'HYHORSPHQW 3URJUDPP
$, /Dz 3ROLF\ DQG 3UDFWLFH HTXLSV
SUDFWLFDO NQRZOHGJH DQG VNLOOV WR

UHJXODWRU\ I[IUDPHZRUNV IRU GDWDFBSURWH

7KLV ILUVW RI LWV NLQG SURJUDPPH LQ

LQVLJKW LQWR ,QGLDjV GDWD SURWHFWLRQ
F\EHUVHFXULW\ IUDPHZRUNV %XLOW LQ FR
OHDGHUV WKURXJK RXU H[FOXVLYH FRQFO
PRGXOH RI WKLV FRXUVH DGGUHVVHV UHD

LQGXVWU\ QHHGV

c8§eJ§ ttOXI0 »A80™

! ([SORUH UHDO ZRUOG FDVH VWXG

FUUUUY \ 4
111 )JOH[LEOH VFKHGXOH WDLORU} RULQWHUDFWLYH VLPXODWLRQV DQ
' ZRUNLQJ SURIHVVLRQDOV ,

v
-

6WD\ DKHDG ZLWK D JOREDO
*DLQ KDQGV RQ H[SHULHQFH N9
'3,%$ )5,$ DQG $, *RYHUQDQFE

PSDFW $VVHVVPHQW D IDVW HYROYLQJ UHIXJDWRU\

HQYLURQPHQW

(;(&87,9( '(9(/230(17 352*5%$00( ('3 ,1

N DVVLIQPHQWYVY WKDW UH|IOHFW W
= RI WRGD\ V GDWD GULYHQ ZRUOG

LOWHUGLVFLSOLQDU\ SHUVSHFW
EOHQGY ODZ SROLF\ DQG WHFKC
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UQaX»QV Xu8eJ§ tt0e

,QQRYDWLYH WHDFK .~ W/ '"HVLIJQHG E\ WKH ,
SHGDJRJ\ : IRU WKH ,QGXVWU\

BUDFWLFDO QRW MX | FHRHEDO YLVLRQ OR

DSSOLFDWLRQ

/IHDUQ IURP ,QGXVW

6PDOO FRKRUW EL DQG 7KRXJKW /HDG
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A8 0OX*A»jVVvO

ORGXOH
'"HP\VWLI\LQJ 'DWDJDQG §$,
KR XU

8QGHUVWDQG GDWD FROOHFWLRQ SURFHVVLQJ OLIHF\FOH
GDWD ORFDOL]DWLRQ IXQGDPH@QWDOV RI $, DQG PDFKLQH

OHDUQLQJ DQG NH\ ULVNV JRYHUQDQFH FKDOOHQJIHV
ORGXOH

)XQGDPHQWDO &RQFHSWV

KRXUV
([DPLQH NH\ SURYLVLRQV RI '3'3 $FW
JRYHUQDQFH SULQFLSOHV 5HVSRQVL
HOHPHQWYV RI F\EHUVHFXULW)\ IUDPH:

ORGXOH
&RPSDUDWLYH /HIDO Y¥YDPHZRUNYV
KRXU
(8 *'35 8. '3$ &KLQDjV 3,3/ 8§ &&3$
2(&' $, 3ULQFLSOHV (8 $, $FW O0QG F\EHUVHFXULW\

UHJXODWLRQV ¥RUOGZLGH
ORGXOH

'DWD 3ULYDF\ 5RDGPDS 6WUDWHJ\
KRXUV

'DWD SURWHFWLRQ E\ GHVLJQ DQG E

PDQDJHPHQW 523% '3,$ DQG EUHDF

SURWRFROV GDWD VKDULQJ DJUHHP

ORGXO UHOHYDQW DVSHFWV RI LPSOHPHQW
,PSOHPHQWLQJ $, *RYRUQDQFH
KRXU

/HDUQ $, *RYHUQDQFH ,PSDEW $VVHVVPHQW
)XQGDPHQWDO 5LJKWV ,PSDFW $VVHVVPHQW DQG
PDWXULW\ PHWULFV IRU $, JRYHUQPQFHJUDPHZRUNV

6HFWRUDO $SSOLFDWLRQV
KRXUYV

&KRRVH EHWZHHQ )LQ7HFK WUDFN 5¢
*XLGHOLQHV 6(%, &\EHU 5HVLOLHQFH
+HDOWKFDUH WUDFN +HDOWK 'DWD
(OHFWURQLF +HDOWK 5HFRUGY 6WDQ

IRWBDUWLFLSDQWY PXVW DWWHQG DW OHRVWWOHWRIDO&DIS VVWWHRYH RN DI

FRPSUHKHQVLYH 'DWD 3ULYDF\ 30DQ |MPWWKKRXUHH WHKENYRUQ WIRFKX XRBHKM I
SURJUDPPH
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cASXORB0O8»

3URI 'U $YLODVK 'DGKLEW 9LQL 6LQJK 0U 6DQGHVK -DGKDY 'U 6ULQLYDV <DQDPD

JRXQGLQJ 'LUHFWRHUWLFDO +HDG 8, 'DWDBREPOF\DWD 3ULYDF\ 21ILBERYHDUFK )HOORZ
'"KLUXEKDL $PEDQL 8QLYHUNTKHRRORI\ /DZ LSUR ,QGLDQ 6FKRRO RI %

+RQRUDU\ 3URIHVVRU

6FKRRO RI /DZ $VVRFLDWH 3URIHV\4§U L SPEDOL 8 LYIQUQH%IRJ 1RQ 5HVLGHQ
'"KLUXEKDL $PEDQL 8QL hHQEQgRg RI /QDZ QLYREPIXERDL sPEDQL 80l

6FKRRO RI /DZ 6FKRRO RI /DZ
OV 9DVDQWKLND 6ULRBWKXYLN .XPDU *XKD 0V 1LGKL 6LQJK OV 0D\D 6KHUPDQ
JRXQGHU 0DQDJLQJ 3DHUWRHUDWH 3URIHVVRU ([SHUW 6FLHQFH 7HFKQR(
$UQDYD /HJDO 'HVW %HQJDO 1DWLRQ®WWLWXWH IRU ,QWHUGHPRPDW $, /LWH

1RQ 5HVLGHQW )H@QRRAUVLW\ Rl -XULGLFDXWWLEHRFHMW)\ %HUOLEHDG DW *3$, 2(&'
'"KLUXEKDL $PEDQL 8QLYRRGHVEMI. GHQW )HOORRQ 5HVLGHQW JHOORZ
6FKRRO RI /DZ 'KLUXEKDL $PEDQL 8QKYHMEK®WL $PEDQL 8QLYHUVLW\
6FKRRO RI /DZ 6FKRRO RI /DZ

\ AN N\

% Y
OU 6RQ 8 OLFKDHOOWDAQWDQGDGD\ OLVVKUDOLFKDHO 9HDOHOU $DWPDQ 6KXN
0U SRKDQ %DJDL “HQHUDO &RXQVHO )RXQGLQJ $VVRFLDWH 3URIHVWRMLVWDQW 3URI
6HQLRU 3DUWQH§J, *RYHUQDQFH ([SHOMQDJILQJ 3DUWQHUNDO 5LIKWV D Q &K YK WHBIPFEG QL 8

$=% SDUWQHUY Y . 5g 6ROXWLRQV .R U *$/6 8QLYHUVLW\ &ROOHJIH /FEBRG RI /DZ

%$%/ $, SXGLWRU

(;(&87,9( '(9(/230(17 352*5%$00( ('3 ,1
'$7% 35,9%&< $, /$: 32/,&< $1' 35$&7,8&



O tOV»X<X 08»VIV »Vey

3DUWLFLSDQWY ZLOO UHFHLYH D -RLQW &HUWLILFDWH Rl &RPSOHWLRQ IUF
,QGLDQ 1DWLRQDO $VVRFLDWLRQ RI /HIJDO 3URIHVVLRQDOV XSRQ

» OLQLPXP DWWHQGDQFH
» 6XEPLVVLRQ RI ILQDO FDSVWRQH LQGLYLGXDO RU JURXS SURMHFW

ea»Vev jX '"'"Nev
voe »nu8eJ8 ttOw

» &ROODWRRQV RQ ZKLWH SDSHUV DQG UHVHDUFK EULHIV

0jVIV VjV»aX<X "tV VevXuo¥e 0

(OLJLELOLW\
» *UDGXDWHYV LQ DQ\ GLVFLSOLQH

» BURIHVVLRQDOV ZLWK UHOHYDQW H[SHULHQFH LOQWHUHVW LQ 'DWD 3ULY

$GPLVVLRQ 3URFHVYV

. . .)LQDO BHOHFWLRQ

$SSOLFDWLRQ 6XEPLVVLRHQUVRQDO ,QWHUDFWUYR®»DVHG RQ DFDGHP|LF UHI
2Q0LQH DSSOLFDWLRQ ZRDMGLGDWHY ZLOO| EH| VKHRRWIWOPDWHIE GXULQJ Wt
DFDGHPLF FUHGHQWLQ}ORMDNMBG RQ WKH LQWHUDRWMWHYREWKRQ DQ|G D

VWDWHPHQW RI SYUSRVWKH DGPLVVLRQ SODHQH|O GHPRQVWUDWHG LQWHUF

*RYHUQDQFH DQG '[DWD 3

$SSOLFDWLRQV 23S $SSOLFDWLRQ 'H L@GYRIUDPPH &RPPHQ

WK_XQH WKEX IX VW WKEHSWHPEHU
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AN

§008Xunge ol »

*UDGXDWHY ZLOO EH HTXLSSHG IRU UROHV LQ
'DWD 3ULYDF\ &RQVXOWLQJ 5HIXODWRU\ 2YHUVLJKW

'DWD 3ULYDF\ $, JRYHUQDQF@QHB{@WRI@U DQG RYHUVLJKW |
RUJDQL]DWLRQV QDYLJDWLQJ SAQRYHHIRBOWRUBERGLHYV GDWD

ODQGVFDSHV DXWKRULWLHV DQG JOREDO LQV\
&RUSRUDWH &RPSOLDQFH THEK /DZ 3UDFWLEH

,Q KRXVH FRPSOLDQFH DQG GD URWEH WZRQUBRATEH Lo OoHDGLQJ
LQ PXOWLQDWLRQDO = FRUSRUBPWLRRY, | QL BWbDPoc $, YHUwWLFDO

UHIJXODWRU\ DGKHUHQFH

5HVHDUFK $GYRFDF\

7HFK /HJDO $GYLVRU\ @
/JHJDO DQG SROLF\ DGYLVRU\ PHYRDYRK x SROLF\ DQG DGYRFD

GLJLWDO SODWIRUPVY DQG HPHUJLQWMALRR WHRRMNVUHRFDGHPLFE LQVWL
VRFLHW\ RUJDQL]DWLRQV

QC

"KHWKHU \RXjUH VKDSLQJ SROLFLIMEVUIVUARY FROQWHIBOWH KRUVGWHWHPY WKLV S
HPSRZHU \RX WR OHDG ZLWK FRQILGHQFH DQG H[SHUWLVH

$SSO\ QRZ DQG XSVNLOO \RXUVHOI LQ $, 'DWD 3ULYDF\

cA8Xe»QO08X0R0 A»VUOX'OUOQjent
n8§eJ8 tt0

6XFFHVVIXOO\ &R

([HFXWLYH /HDGHUVKLS '"HYHORSPHQW 3URJUDP RQ ,QWHUQDWLRQDO ¢
6KDSLQJ WKH )XWXUH RI $YLDWLRQ /HDGHUVKLS

,Q FROODERUDWLRQ ZLWK 8QLYHUVLWI 7TRXORXVH &DSLWROH )UDQFH
-XQHWYK WK XQH ZKLFK LQFOXGHG ILHOG YLVLWV WR $LUEXV DVVHP|
KDQGV RQ H[SRVXUH ZLWK SDUWLFLSDQWY IURP ZHOO NQRZQ ODZ ILU!
SDUWQHU DW 6LQJKDQLD &R G6HQLRU 2I1ILFLDOV IURP +HOLSRUW 2SV

C

,QGXVWULHYV q $YLDWLRQ 3URMHFWYV

I .
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SDUDOOHO ([HFXWLYH '"HYHOR S

BHQLRU ([HFXWLYH /HDGHUVKLS 3URJ WML W QR
/JHIDO /HDGHUVKLS

2Q VLWH _ /RQGRQ &DPEULGJH _ -XQH g -XO\

,Q DVVRFLDWLRQ ZLWK 4XHHQ 0DU\, ®GLDHAHIDV\
3DUWQHUVKLS 8.,/3 DQG *DWHKRXVBR

WKH HYROYLQJ DUFKLWHFWXUH RIX®UWRQVDERU KH

LPSDFW OHJDO OHDGHUVKLS

&RQVWUXFWLRQ /DZ &RQWUD ub

,Q SDUWQHUBRES HFWWRI &RQVWUXF
6HSWHPEHU q 'HFHPE
'HYHORS H[SHUWLVH LQ PDQDJLQF BV W U

FRQWUDFWY DQG UHVROYLQJ GL JK D

(6* &DUERQ ODUNHWYV DQG 6XVWDLQDELOLW\

,Q SDUWQHUVKLS ZLWK 'KLU 'KLU $VVRFLDWHYV
6HSWHPEHU q 'HFHPEHU

ODVWHU WKH OHJDO IUDPHZRUNV DQG SUDFWLFDO WRRO
HQYLURQPHQWDO VRFLDO DQG JRYHUQDQFH VWUDWHIJL

DZ

6HQLRU ([HFXWLYH /HDGHUVKLS 3UR

5HIJXODWRU\ 6WUDWHJ\ IRU RR P
2Q VLWKPEDL _ $XJXVW q $XJ
$ VWUDWHJILF ERDUGURRP IRFXV FRGLQ.
IUDPHZRUNV ILVFDO UHJXODWLRQ RH N QDY

FRUSRUDWH GHFLVLRQ PDNHUV DQG DGYLVRUYV

8SFRPLQJ ([HFXWLYH '"HYHORSP

('3 LQ *OREDO 7UDGLQJ 6\VWHPV LQ ('3 |0 $YLDWLRQ /DZV
3DUWQHUVKLS ZLWK ,QW DODYBBIHPHQW
, QVWLWXWH :DVKLQJWR 2Q VLWH _ %HQJDOXUX _ 1RYHPE

2Q VLWH _ 1HZ "HOKL _ 2FWRE 7KH DYLDWLRQ LQGXVWU\ LV H
7KLV ('3 ZLOO H[SORUH WKH ZLWK QHZ UHJXODWLRQV WHFI
VWUDWHILF IRXQGDWLRQV R DGYDQFHPHQWV DQG JOREDO

WUDGH HFRV\WWHP ZLWK D IRFXV RQ UHGHILQLQJ WKH ZD\ LW RSHUE
,QGLD V UHFHQWO\ FRQFOXGHG DQG RQJRLGURJUDPPH EULQJV WRJHWKHU
)7$V %7$V DQG HPHUJLQJ JHRSROLWLFDO OHJDO DQG LQGXVWU\ H[SHUW)
WUDGH DOOLDQFHV IURP PXOWLODWHUDO DREBBUWLFLSDQWYV ZLWK D JORED
ELODWHUDO SHUVSHFWLYHV RQ DYLDWLRQ ODZ FRPSOLDQF

PDQDJHPHQW
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.FSJU #BTFE 4DIPMBSTIJQ
6FKROMKLSY RV Q U P PD\EH DZDUGHG EDVHB R@ EF NJDRNFSMBWBOU QSPGFT
FYQFSBFOD
J
h

6SHFLDO &DWHJRU\ 6FKRODUVKLSV
8SWR VFKRODUVKLS LV DYDLODEOH IRU
‘RPHQ SURIHVVLRQDOV
$UPHG )RUFHV YHWHUDQV
SUDFWLWLRQHUYV ZRUNLQJ LQ WKH VRFLDO LPSDFW VIjFWR

N
5HIXQG 3ROLF\ + 1R 5HIXQGWKH UHIXQG UHTXHYW L\
WKDQ GD\V EHIRUH WKH FRP[PHQF
¥ SHIXQG D UHUKRQEHVW LV PDERIPW QR UHIXQG ZLOO EH SURYLC

@ OHDVW PRQWK EHIRUH WKH FRREUSIHEFIHRWRIG X FwDRO R
= WKH FODVV D IXOO UHIXQG ZLOBEH p¥MklCrkpouiHv zLoOO DYsoO\
© SHIXQGI D UHIXQG UHTXHVW, LogoRPIRB & YHPXWWWEH VXEPLWWHG
OHDVW ~ GD\V EHIRUH WKH FRPRIQ{H BH QW drepivor L Qi wLPH| IRU

WKH FODVV RIWKH THH ZLOOp&R AN N Ui xoGv Lv xs wR| EX
/

|e§ X0 8§eJ8 ttOXc<X 'tV Vev X80j »0'X'A0OEWP0 RX esv» »°

'U 9LQL 6LQJIK OV 'HYLND 5DQD

9HUWLFDO +HDG 0DQDJHU $GPLVVLRQV
$, 'DWD 3ULYDF\ 7HFKQRORJ\ /DZ '"KLUXEKDL $PEDQL 8QLYHUVLW\ 6FKRRC
'"KLUXEKDL $PEDQL 8QLYHUVLW\ 6FKRRO RI /BZGHYLNDBUDQD#GDX DF LQ

® YLQLBVLQJK#GDX DF LQ ©

OU $DWPDQ 6KXNOD

$VVLVWDQW 3URIHVVRU

$, 'DWD 3ULYDF\ 7HFKQRORJ\ /DZ

'"KLUXEKDL $PEDQL 8QLYHUVLW\ 6FKRRO RI /DZ
@ DDWPDQBVKXNOD#GDX DF LQ

©
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