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'DWDQMHFRYVXHAHZKROH ORW RI HOHFWULFLW\ DQG ZDWHU DQ
7KLY JUREMWKDO\]LQJ PDMRUGKDXQPIHQHUJ\ VIRWKIRU DPBQFWYV
7TKH GDWD FHQWHU ODQGVFDSH LV HYHU FKDQJLQJ WKLV UHS
VQDSVKRW RI ZKDWTTV JRLQJ RQ LQ WKH OLGZHVW DV RI 0D\ sq

[ ]

e 7KHUH DUH DW OHDVW tQWRSHU D® WXKIHGIV$D 3FHRRW S U
DQRDO\VLV E\ WKH (OHFWULF 3RDNUIDSHY@IW HBK WHSALIHA
DV rvv RI IRUWK 'DNRWDYV HOHFWULFLW\ FRQVXPSW
,RZDYV DQG v v RI ,OOLQRLV V

e /DUJH K\SHUVFDOH RSHUDWLRQDO GDWD FHQWHUV L
DOUHDG\ XVH XSZDUGV RI D ELOOLRQ JDOORQV RI ZD\
RI HOHFWULFLW\ IURP WKH JULG HDFK \HDU $Q DYHU|I
HOHFWULFLW\ D \HDU PHDQLQJ WKDW RSHUDWLQJ K\¢
ZRUWK RI HQHUJ\

e 'DWD FHQWHUYV LQ RXU UHJLRQ DUH JURZIORY W RSN K C
FHQWHUYV LQ RXU UHJLRQ DUH VPDOO XQGHU rq 0: Pt
DURXQG ILYH DUH RHBPIWOSquqO0QHZ GDWD FHQWHU SURSE
DUH ODUJHU WKDQN¥gHf ODUJHVW SURSRVDO LV IURP &
', ZKR DUH SODQQLQJ XS WR t v*: E\ sqtq

e 7KLV WUHQG LV WDNLQJ SODFH D OIOQRSY(HED 3 ENKW/D R\CHQA
,QGLDQD ,00LQRLV :LVFRQVLQ ,RZD OLQQHDSROLYV

e SBWLOLWLHYV DUH EXLOGLQJ WR PHHW SURMHFWHG LQF
UHVRXUFH DGGLWLRQV LQ RXU UHJLRQ DUH VWLOO ZL
XWLOLW\ FRQVWUXFWLRQ SURFHHGYV DV SODQQHG LW
HOLPLQDWLQJ JUHHQKRXVH JDVVHNRDID IS®HDMWIM LAKR Y
UHWLUHPHQWY KDYH EHHQ LPSDFWHG E\ GDWD FHQW!
w v*: Rl JDV JHQHUDWLRQ SODQQHG WR FRPH RQ®LQH
UHVSRQVH WR JURZLQJ GHPDQG 8WLOLWLHY DUH OLN
XQGHUXWLOL]LQJ UHQHZDEOHYV JULG IOH[LELOLW\ D!
FRVWLQJ FRQVXPHUV DV ZHOO DV WKH HQYLURQPHQW

e 'DWD FHQWHUV PD\ KROG ERWK ULVNV DQG SURPLVH I
LQFOXGH ZDWHU LPSDFWV HQHUJ\ FRVWV HQHUJ\ UH
SROOXWLRQ TXHVWLRQV DURXQG SR DHUBNQ I D GHHRK Qd
VSUDZO WD[ UHYHQXH QHZ LQIUDVWUXFWXUH DQG N\

e 7T KHUH LV VRPH ORFDO VXSSRUW IRU GDWD FHQWHU J
UHVLGHQWY LQ WKH OLGZHVW RSSRVH GDWD FHQWHU

pral
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$ GDWQOPWHHU LV D ODUJH EXLOGLQJ DERXW WKH VL]H RI

FORVH WRIJHWIOKUW QIKHDBEIX IXOO RI FDELQHWY RI FRPSX
VWDEOH SRZHU DQG VLJQLILFDQW EDFNXS SRZHU ©6LQF
GDWD FHQWHUY DUH HTXLSSHG ZLWK SRZHUIXO FRROLQ

:KDW DUH WKH\ XVHG IRU"
/IRRVHO\ WKHUH DUH WKUHH PDMRU XVHYV

e 37KH &ORX®%'D FDWFK DOO IRU UHPRWH GDWD VWRUDJ
FRS\ ORFDOO\ RQ WKH FRPSXWHU LQ IURQW RI \RX &!
HOVHZKHUH &RPELQHG $PD]RQ :HE 6HUYLFHV $:6 C
VWDJJHULQJ wy RI DOO JOREDO FORXG PDUNHW VKDL
WKHLU GDWD VWRUDJH DQG SURFHVVLQJ RXW DUH FR
VHH ILJXUH r IRU RSHUDWLRQDO GDWD FHQWHUV LQ

e SUWLILFLDO ,QWHOIOL DHQKXKRAEBHOOD WHUP XVHG IRU L
%XW PXFK RI WKH UHDVRQ WKDW ZHYfUH VHHLQJ DQ H
DGYHQW RI JHQHUDO SXUSRVH FRQVXPHU IDFLQJ JHC
OLNH &KDW*37 OHWDYV /ODPD *RRJOHYV *HPLQL [8$,
PRGHOV WR SURFHVYV ODQJXDJH DQG SURGXFH ODQJX
HISRQHQWLDOO\ PRUH HQHUJ\ LQWHQVL$ARRR GILXQ W
HVWLPDWHYV D &KDW*37 TXHU\ FRXOG UHTXLUH rqgq[ PR
VHDUFK DQG D *RRJOH VHDUFK ZLWK EXLOW L'Q JHQH

¢« &U\SWRFXUUNQF\GHFHQWUDOL]HG GLJLWDOO\ HQFRG
FU\SWRFXUUHQFLHV UHTXLUH VR PDQ\ FDOFXODWLRQ
LOWHQVLYH DOWKRXJK VRPH PHWKRGV DUH PXFK PR!
*OREDOO\ DV RI )HE sqsv %LWFRLQ LV HVWLPDWHG
GHPDQG + WKH HTXLYDOHQW ‘RIKiHjUB DIWUH ¥R DOUD®D U
FHQWHUV FDOOHG 3FU\SWRPLQHV’' RSHUDWLRQDO L¢
'DNRWD

K\ GR GDWD FHQWHUV PDWWHU"

'LITHUHQW JURXSV ZLOO SULRULWL]H GLITHUHQW FRQVL
&OLPDWH RUJDQL]DWLRQV DUH SDUWLFXODUO\ FRQFHU((
SURMHFWHG WR GULYH HQHUJ\ GHPDQG FDOOHG 2ORDG
DURXQG WKDW JURZWK DQG KRZ WKDW SURMHFWHG JUI
FRQVLGHUDWLRQV LQFOXGH GDWD FHQWHUVY ZDWHU D(
HOHFWULFLW\ WKH SRZHU VHFWRUYfV ZDWHU FRQVXPSW
IRFDO TXDOLW\ RI OLIH PD\ LQFOXGH GRZQVLGHV VXFK
VSUDZO LQWR DJULFXOWXUDO ODQGYV DQG LPSDFWYV RC
IURP GDWD FHQWHUVY DELOLW\ WR JHQHUDWH WD[ UHYI
FHQWHUYV SD\ IRU QHZ LQIUDVWUXFWXUH DQG JHQHUD
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f H{SDQGLQJ WKH V
SRWHQWLDO WR IX(

$ ODUJH FXVWRPHU
FRQVWUXFWLRQ DQ

¥f SURPLVH RI MRE |

¥ SURGXFWLYH XVH
LQGXVWULDO VLWH

+f GHYHORSLQJ JRR
UHODWLRQVKLSV ZI|
FRPSDQLHV

¥ SURSHUW\ YDOXH

+ WKH H[SDQVLRQ F
WHFKQRORJLHV OLI

~

Z HIKLQ) DM FHIWUH SDOMRQ

UHDVRQV SHRSOH VXSSRUWRDHHGOWB HFRISSOMWHKYYH ZLWK QH

+ HOHFWULFLW\ GHPDQG Q
SRZHU JHQHUDWLRQ RU LC
H[LVWLQJ SROOXWLQJ SRZ

¥ JUHDWHUEWIDWN RXW YV
KLIKBODHFWULFLW\ ELOOV
ZDWHU GHPDQG H[DNHDBE
FROQWDPLQDWHG ZDWHU
QRLVH SROOXWLRQ

¥ SRWHQWLDOO\ IHAHLUY N®
ORZHU ORFDO LQYHVWPHQ

¥ ORVV RI IDUPODQG ZHW!
RU UHVLGHQWLDO DUHDYV

+ SURSHUW\ YDOXH LPSDF)
+ WKH H[SDQVLRQ RI QHZ \

H H+ H +H




TXHVWLRQV DURXQG WKH HWKLFV QHFHVVLW\QG UFRINSW
RYHU GDWD FHQWHU JURZWK

%XW WR FRPH EDFN IRU D PRPHQW WR ORDG JURZWK R(
DQWLFLSDWLQJ ORDG JURZWK IRU D ZKLOH PRVWO\ IUF
DQG KDYH EHHQ DGYRFDWLQJ IRU D MXVW WUDQVLWLR(
GHPDQG UHVSRQVH DQG GLVWULEXWHG UHVRXUFHV ZK
HQHUJ\ ORDG JURZWK :KLOH PDQ\ RI WKH ORQJ WHUP \
GDWD FHQWHUYV DUH XQLTXH EHFDXVH WKH\ DUH JURZL
SURMHFWLRQV DQG GHPDQGLQJ VR PXFK SRZHU RQ VXI
FRQVWUXFWLRQ SURFHHGY DFFRUGLQJ WR FXIUQ®HYW EIX
SURJUHVV WRZDUGY HTXLWDEO\ HOLPLQDWLQJ JUHHQK

6R KRZ P XFK DUHWH SWIRMRAMGWRJILWRZ "

2QH FRPPRQO\ FLWHG DQDO\VLV E\ OF.LQVH\ HVYWLPDWF
FHQWHUV LQ WKH 8QLWHG 6WDWHYV FXUUHQWO\' GQURW Kt
DQDO\VLV FDOOV OF.LQVH\TV HVWLPDWHYV *ODXJKDEO\ E
7KH EHVW UHJDUGHG HVWLPDWH FRPHV IURP WKH /DZUH
(QHUJ\ 8VDJH 5HSRUW ~ ZKLFK SURYLGHV D KLVWRULFD
ZHOO DV LWV RZQ SURMHFWLRQ GDWD FHQWHUVYT HQH!
DQ\ZKHUH EHWZHHQ tsv DQG &lyQ FFHKGBWs sSHQWHUV RQC
WRWDO HQHUJ\ GHPDQG FXUUHQWO\ uv QDWLRQDOO\
HQHUJ\ GHPDQG DV D ZKROH ZLOO GRXEOH + DOWKRXJK
SURMHFW LW ZLOO

$ LHWRVH SLRMPARQV LT KW

$OWKRXJK LWJV FOHDU WKHUH DUH D ORWRUEPWD G R
XQFHUWDLQW\ DQG WKH SURMHFWLRQV FDQIW DOO EH
GDWD DQG RQ SURSRVDOV JRLQJ IRUZDUG DQG WKH YF
VHHLQJ D EXEEOH ‘RDNMYHVVKPHWGWRU HYHQ WKH EHVW
ZLOO KDSSHQ 'HFLVLRQ PDNHUV QHHG WR NQRZ ZKDW
RYHU ZKLFK SRVVLEOH IXWXUH EHFRPHYV UHDOLW\

KRKDVSRZ HURYHJWHIXWUHR GOV FHOM

e /THFK FRPSDQLHYV DQG GDWD PMIQHWWHU FRRPGHWOVY. HV E
DQG PRVW RIWHQ KDYH GLUHFW FRQWURO RYHU VI
WHFKQRORJ\ HWF

e QYHVWRUV DQG VKDWKKRBO G@HBXSY KDYH VRPH FR
JHW IXQGHG DQG OHYHUDJH RYHU WKH JHQHUDO |

e SBWLOLWLHY DQG 3XEOLF 8WLAMALO&RRANVVNURQWHYV
FDOFXODWLQJ KRZ PXFK HOHFWULFLW\ WKHLU UHJ
WKHQ EXLOGLQJ DQG GHOLYHULQJ LW ,QYHVWRU

O
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K: KRKDVSRZ HIJRYHJWHIXWUH SDUAS

SWLOLWLHY DQG 3XEOLF 8WLOLW\ RBRMRUWYW\RRIVF X
UHJXODWHG E\ WKH 3XEOLF 8WLOLW\ &RPPLVVLRQ'
FKDUJH DQG RIWHQ ZKDW WKH\ FDQ EXLOG &RRSH
E\ WKH PHPEHU RZQHUV WKH\ VHUYH DQG PXQLFL!
JRYHUQPHQWYV

5HJLRQDO 7UDQVPLVVLRQ 2UJDQL]DWLRQV 572V I
5HIJXODWRU\ &RPPLVVLRQ2Y(P&H UHVSRQVLEOH IR
EDODQFLQJ WKH JULG VR LQ PRVW FDVHV WKH\TL
FDOFXODWLQJ KRZ PXFK JHQHUDWLRQ WKH UHJLRC
WR WKH JULG FRQWUROOLQJ ZKDW JHQHUDWLRQ |
WUDQVPLVVLRQ DQG PRUH 7KH\ DUH UHJXODWHG
572V OLNH UHFHQW RUGHUV RQ LQWHUFRQQHFWLR

/IHIJLVODWRUVY DQG /RFDO &RXQHIDWORW BBRYD KG®WY H
FRQWURO UHJXODWRU\ VWUXFWXUHY UHTXLUH FO
OHJLVODWLRQ ZKHWKHU LQFHQWLYH RU GLVFRXU
GHFLVLRQ PDNLQJ SRZHU RYHU DSSURYLQJ VSHFLI

OHGLDQ GHFLGLQJ ZKDW WR UHSRUW DQG KRZ WR !
LQYHVWPHQW GHFLVLRQVY OHJLVODWLRQ ORFDO |

BWDNHKROGHUV LQFOXGLQJ XQLRQV LQGXVWULDC
FRQVXPHU DGYRFEDTWHMWO\ LOQWHUYHQH LQ XWLOL
7KH\ FDQ DOVR EH DQ RUJDQL]LQJ IRUFH IRU SXEO
VHEWRU GLUHFWO\

,QGLYLGXDOV DQG FEBRNX®CHW\LFHY FDQ LPSDFW OF
FRPSDQLHY DFFRXQWDEOH :KHQ FDXJKW LQ D EXE
DWWLWXGHY EURDGO\ FRXOG DOVR LPSDFW LQYHYV

\V/@N\H Z HNQRZ \WH.HDUHD®
WHHSLREGP VV EXWZ KDWY/
DQ. RQHVXSSRVHG R GR DERXVWY

, VW RXUP RP D
WM VHODWRY'




KDWY/ GOwW FHOMUMIF@P DWILP SDRW

'DWD FHQWHUYV DUH QRZ EHLQJ GLUHFWO\ OLQNHG WR Q
RI FRDO "“SSo0\0 @WM VDPH WLPH PDQ\ WHFK FRPSDQLHV H
FOLPDWH DQG FOHD®XWQMEPHIRRESDI ISHPDW]RQ FODLP W
UHDFKHG WKHLU QHW $RURVED WEWRI XIRDMR XQGHUVWDQG
DUH FDOFXODWHG

, 900 ZDON WKURXJK OHWDYV sq9DVv6eXYWDPRLRHEHOLW\ 5HS

e« 6FRSH r (PLVVIZR®VYH UHIHU WR DQ\ JUHHQKR X VRIQMLW\
WKURRKSKUDWLRQWKH FDVH RI GDWD FHQWHUV WKHV}
HPLVVLRQV IURP JDVHV XVHG DV UHIULJHUDQWYV IRU |
JHQHUDWRUV 'LHVHO LV QRWRULRXVO\ SROOXWLQJ .
WR LWV FOLPDMWQGHGLPBPNXS/ JHQHUDWRUV ZKLFK PXVW
ZKROH GDWD FHQWHU LQ FDVH Rl HPHUJHQF\ DUH W\
\HDU DOWKRXJK LI WKHUH DUH QR VLJQLILFDQWOEWD
FODLPV qrs PLOOLRQ PHWULF WRQQHV 007 RI &2sH |
FHQWHUV JOREDOO\ 6LQFH 6FRSH r HPLVVLRQV DUH )\
FDOFXODWLRQV EHKLQG WKLV FDWHJRU\ DUH UHODW!

e 6FRSH s (PLVVIZRQY FDWHJRU\ LV DQ HVWLPDWH RI WK
RITVLWR PDNHOWERWUWRKDW\ WKH GDWD FHQWHU FRQVXF
WULFNLHVW FDOFXODWLRQV OHWD SUHVHQWYV D 3PDU
7TKDWYV EHFDXVH DOWKRXJK WKH\ DGPLW WR JHWWL(
JULGY ZKLFK DUH RIWHQ QRW WKDW FOHDQ WKH\ EX
UHQHZDEOH GHYHORSHUYV LQ RUGHU WR FODLP WKDW
WKH\fUH XVLQJ ZLWK FOHDQ %XW D VXEVWDQWLDO I/
HQHUJ\ ZKHQ WKH FOHDQ HQHUJ\ WKH\ SPDWFK” ZLWK
WKH JULG DW D GLIIHUHQW WLPH RU DOUHDGVY EHW® J(
SUHVHQW D :ORFDWLRQ EDVHG ™ ILJXUH EDVHG RQ HV\
JULGV = D ILIJXUH WKDW QRW DOO WKH ELJ7WEHWK:ORF:.
EDVHG  ILJXUH ZDV v gtw 007 LQ sgst -XVW IURP WKHL
ORFDWLRQ EDVHG 6FRSH s HPLVVLRQV DPRXQW WR q
EDOOSDUN RI q gqwv RI WRWDO HPLVVLRQV LQ 5( $03

e 6FRSH t (PLVVIUK®WYH DUH VRPHWLPHY FDOOHG SHPEH(
DQG LWV WKH HVWLPDWH RI JUHHQRRXVYWRDADNHAHLNVY
GDWD FRMWFKDVHW ELJIJHVW VRXUFHV RI 6FRSH t HPL
FRQVWUXFWLRQ PDWHULDOV DQG FRPSXWHU KDUGZD!
6FRSH t HPLVVLRQV IURP DOO RI WKHLU RSHUDWLRQV
PHDQZKLOH UHSRUWHG DQ LQFUHDVH RI tq z LQ WKH
WKH FRQVWUXFWLRQ RI PRUH GDWD FHQWHUYV DQG WI
PDWHULDOV DV ZHOO DV KDUGZDUH FRPSRQHQWV VX
8QGHUVWDQGLQJ GDWD FHQWHUVY VXSSO\ FKDLQV DL
JUHHQKRXVH JDV HPLVVLRQV 'DWD FHQWHUV PD\ EH
JOREDO LVVXHV RI UDUBIVPZIQGIO MY RVYXPYV RI LQGLJIH



PLQLQUHPLFRQGXFWRU P DVQXH Bl DWSXWRIGAE VE RRF UH W Ef LS |
OLGZHVW 6XSSO\ FKDLQ LQIRUPDWLR® Q& RRRISQ QLHSM
RIWHQ GR QRW KDY$ 5X0® WALWYHLOKRYHG WKDW D PDMF
PDQDJHUV UHSODFH WKHLU VHUYWRUW WO W DVRMY RU R
HPLVVLRQV PLQHUDO H[WUDFWEFRQ DQG SRWHQWLDO H

&DQITW GDWD FHQWHUV MXVW SRZHU WKHPVHOY
<HV SUREDEO\ LI WKH\ ZHUH VXIILFLHQWO\ PRWLYDWH

,Q JHQHUDO GDWD FHQWHUV RDY LHRMY KHRD G H N\ ORRS \8 R
UHFHRIYWLSRIZHU $OPRVW DOO GDWD FHQWHUVY DOUHDG
EDFNXS SRZHU GDWD FHQWHUV PRVWO\ XVH RQVLWH G|
RSHUDWLRQV GDWD FHQWHUV SUHIHU WR UHFHLYH WK#

%XLOGLQJ GDWD FHQWHUV WKDRMQYL®REZEUDR ISWH® FDIOT
PLFURJULG HQHUJ\ SDUN EHKLQG WKH PHWHU LV JDLC
EXLOG WKDQ ZDLWLQJ RQ JHQHUDWRRK GMRWHR BIQG W W UV
GHYHORSHG WKDW ZRXOG FRWERDWGE QHW KQRDWKUBDUID
SURMHFWV ZLWK RQVLWH UHQHZDEOH V\VWHPV DUH EHL
GDWD FHQWHU SURSRVLQJ D VRODU DUUDQZLL WK RR\DHVSW-
VFDOH7KH SXVK IRU GDWD FHQWHUV WR FR ORFDWH ZL\
30p<21& (7 %ULQJ <RXU 2ZQ 1HZ &OHDQ (QHUJ\

, I WKH\ ZDQWHG WR GDWD FHQWHUV FRXO G R) OMRAHD®
HQHUJ\ WKURXJK DJUHHPHQWYV IRU QHZO\ EXLOW UHQHZ
WKDW SURGXFH SRZHU DW WKH VDPH WLPH WKDW WKH (
SROLF\ RI SURFXULQJ WKLV VRUW RI su x &DUERQ )UHH
ODVW \HDU IRU u *: RI FOHDQ JHQHUDWLRQ LQ WKH IRU'

%XW PRVW GDWD FHQWHUYV DUH UHO\LQJ RQ XWLOLWLH"®

+RZ GR WKH XWLOLWLHY IHHO DERXW SURYLGLC

*RRG EXW PD\EH D OLWWOH VWUHVVHG 8WLOLWLHV PD
FXVWRPHU ZKR ORFDWHYV ZLWKLQ WKHLU VHUYLFH DUHEL
WR VORZ GRZQ GDWD FHQWHU JURZWK RU UHTXL,QHUMIPBIK
XWLOLWLHY DUH XQGHU QR REOLJDWLRQ WR VHUYH ORI
PDNH GDWD FHQWHUV ZDLW XQWLO WKH\ FDQ EXLOG DQ
ZLOO PDNH GDWD FHQWHUV SD\ WKH IXOO VKDUH DQG S

I XWLOLWLHV UXVK WR EXLOG SRZHU IRU GDWD FHQWH
FDSLWDO SURMHFWYV WKH\ EXLOG ZRXOG UHSUHVHQW D
FXVWRPHUV EXW SRWHQWLDOO%Y ®WR WRLIR QVHKG! G\ ML W
YRODWLOH DQG VSHFXODWLYH LQGXVWU\ DQG LI WKH C



FHQWHUV FXW EDFN KRZ PXFK HQHUJ\ WKH\ XVH XWLOL
SD\ IRU RU D 3VWUDQGHG DVVHW™ + D SRZHU SODQW WK
KDV GHEW WR EH SDLG RII ,Q PRVW FDVHV UHJXODWRU"
UDWH EDVH DQG H[LVWLQJ FXVWRPHUYV ZRXOG HQG XS

%XW DW OHDVW IRU LQYHVWRU RZQHG XWLOLWLHV WK
EXLOGLQJ QHZ LQIUDVWUXFWXUH VR WKH\ JHQHUDOODY
SRVVLEOHWEWY DUH UXVKLQJ LQ SDUW EHFDXVH WKH\ D
MXVW UHVSRQG WR LW IRU LQVWDQFH LQ OLQQHVRWD
,28 DUH HDFK VD\LQJ WKH\ KRSH WR DWWUDFW VLJQLIL
*: DQG rt*: ZLWKLQ WKH QH[W GI$VDI5EH HV KT B/H BWLLYCH.OX
SURPLQHQWO\ FRQFHUQHG DERXW QRW KDYLQJ HQRXJK
FHQWHUV ZDQW WR FRPH RQOLRQUAQIHD BAKRXW DREDOWY B (

$QG RWLOLWLHY KDYH HQRXJK SRZHU"

6KRUW DQRXMMHHQRXJK IRU ZKDW GDWD FHQWHUYV VD\ WK
UXVK WR EXLOG PRUH

7KH ORQJHU DQVZHU LV WKDW XWLOLW\ SODQQLQJ LV F
QHJRWLDWLQJ SRZHU DQG VR D EHWWHU TXHVWLRQ LV
KDYH HQRXJK SRZHU SODQWYV EXLOW WR VHUYH DOO WK
PDUJLQ IRU HPHUJHQFLHV ,Q QREFRDGGERIY YLWQRIQ¥D RXW
DFFRPPRGDWH QHZ ORDG IURP GDWD FHQWHUYV 7KHUH |
DYDLODEOH LQ FHUWDLQ SODFHVXVR W IDQWF KMV UPIK\H ZRE GHA
WKH FKHDSHVW JHQHUDWLR'GRIHY RRQGFHYVWRO REEYD VWR
WLPH ZKHQ WKH\ DUHQIW FXUUHQWO\ UXQQLQJ DQG FR:
PDNH WKHP UXQ PRUH RIWHQ 7KLV ZRXOG LQFOXGH FRI
DUH H[SHQVLYH WR UXQ EXW VWLOO DYDLODEOH LI QH}
HQHUJ\ IURP FRDO LV QHHGHG WKH\ JHW WR FROOHFW

%XW EHFDXVH WKHUHYV VXFK D ODUJH LQLWLDO FDSLW
UXQQLQJ GDWD FHQWHUV W\SLFDOO\ ZDQW DV PXFK SR
SHDN WBPEFH XWLOLWLHY QHHG HQRXJK FDSDFLW)\ IRU
SHDN ORDG DQG LQ H[WUHPH RMR®® MWL R/GD WL WX\WNL 3 L®YO0
SRZHU WR VHUYH FXVWRPHUV DW WKRVH WLPH RU LI E>
HITHFWLYH WKDQ UXQQL QX W]LLO/MN\ICHV UMDAREXILFI D O RW
GDWD FHQWHUV EFXW EDEN WKH DPRXQW RI SRZHU WKH\
GLIIHUHQFH LQ ZKDW SRZHU XWLOLWLHYV QHHG WR EXLO
WUDLQLQJ FRXOG HVSHFI'DOO\ EH PRUH IOH[LEOH

%XW LVQTW WKHUH DOVR JRLQJ WR EH LQFUHDYV

<HV DOPRVW FHUWDLQO\ 'HHS6HHN WKH &KLQHVH &KD
HIILFLHQF\ RI WKHEK) PHRGHDOWLRQ RI FKLSV VHHPV WR'F



:LOO WKDW HIILFLHQF\ UHGXFH GDWD FHQWHUV'
,WARX@ EXWMZ ROMOHAHADU®D

+ IMRUFD® GUOP DAF IRHDWR GG JURZ W KDYHSURYHQ Z LRQJ EHFDXVHR HARQRP LF
EXEE®VDQGHOHI\ HIAHR JOQV : W WHUMHR WHLOM.OHAQ WHHDUD sqqqV WHGRW
FRP EXEE®IEXUMDQGH ILAHOR NHBWHQHUI\ GHP DQG P RUIHWEE®IWDQ SUHGALAMG HYHD Z W
JURZ WY (11LAHQR NHBWEDD FHOWUHBRMAW XVDIHD® RWMYAMIE®! HYHQ DVZ RNGDG
GRXE®Gsqrv sqsq”’ 6RHILAHIA FRX@ P HDQ WDAKWDAHY Z ROVDRXDD® KDYHVR SURYLGH
TXWMDVP XFK HOHU\ DVWH DUHZ D)

YXMMWIK H HPXWYHY DQG DQDOVMWEHIHYH DQGLQP DQ. FDVHVDUHP RAYDMG\R P DNHRWHLY
EHDHYH WDAGHP DQG IRUWHLQGXVM DQGQHZ $, VAP IMBMW | DURXVBDAQ) SRMADO
HILAHA JOQV , 1 WHHLVP RIHIURZ W LQ G-P DQGWDQLQH ILAHOR  FDEBIG WH3- HYRQV
3DWDGR " RUUHERXQG H IHAWZ KHQ &Z HJFRWIURP HILAHOR, DUHZ KDAGUYHXS GHP DQG RUL
DD FHIWULQ LDMAKPMUHLY EXLODQG H I LAHOR JDLQV DUHOMDGRSWIS HRARU Z LGH H ILFHOR
DERQHP D QRAEHHQRXIK VR UHEXPHWHVRECDP RXQAR HOHUI\ WDWEDE FHOWLY Z DO

, VIVDOR Z RUK QRAQJ WD HILAHOR JDLQVDUHDERSWS DQG GDI FHIWLY XQH SHAME® FXW

EDAN RQWHUHQHI\ XVH LWZ RX@S LOPUHDVHWHUMN RN ADQGHS HOHLI\ DWHWVDQG FRX@ HJG
XS FRMQI XWDAHY DQG WHUPXWRP HY/

+RZ FRXOG RXU HQHUJ\ VAIVWHPYV UHVSRQVH LP

, Q DGEWRQ\R FTP DM WHHDIHWUHHP DLQEXANHNVR FROPH.QVILRP WHSRZ HM VWP DD
LOMIMHPAY UHIDEL@N DIIRGCELON DQG GFDCHIYILRQP HQBAP SCRNV

,QWLP VR UHQDELAW GDW®FHIMY SRHUMWVIRUERM HOHI\ GHIVHY DQGVXSS® 2 QWH
GHIVHY MGH GO FHIWMLY FDQ AMRIKRZ HOHU\ 1BZ VWULRXIK WHJUG WDWFRXTS

H DFHEEDMVWHW VR WHJIUG WURXJIK 3EDGKDLP RQFV " RUFDXVHRX\BIHVL WH GRQRW
RIVENHWHSRZ HIMHOWRWIHP ¥, QWLP VR VXSSO Ll XWDAHY DHQRADE®IVR EXLES HORXIK
JHOH.DARQ DQGWOQWP MARQVR P HHACDD FHOWMUBDG  DQG | DFH D SRZ HIVKRUADD

FRQVXP HYFRX@S EHIDAHG Z LW P RIHE@PNRXW DQG RYH.D@BMW/ UHICEGIHOHI\ ¥ %DANRXW

DUHGDQIH.RXVIRUDQ RQH DQG &Z HJULQFRP HKRXVHKRGVR FRBRUFRQUMMA H SHIHOH
GRUHIRVIIHY'

+ RZ HYHJ DVXWDAHYEXLQS P RUHLQ UDWXPXUHRUKQH IMAQI P RIHH SHOMYHIHOH.DARQ
VRXUAHY WH_HIV D GDQIHUWDWEDE FHOWLY Z LQ@LP SDRADI | RUGDELAW  6LOPHGDI FHQWMLY DUH
WSLED@ R 1 HHG AMRXQMS DMV WURXI K \SHADOFROWORN \WHFRWP D XQIDLL® EHERWH
B\ UMGHQADCDQG WP DIFRQUXP HY' 7 KH_HIV DOR D SDUARXGURRQFAHLQ WIDAKWDAHY Z @D
RYHLEXL@ RUNHHS H SHOMYHJIHOHDRY/ UXQQQI VR P HHAGHP DQGILRP GO FHOMLY/ WH.
WIONDIHARP LQJ Z KR IRURQHUHDVRQ RUDQRMHUGQHYHIVKRZ. XS + GDYIQI H MAQI FXWRP HY
|RRAQ) WHEL@$VEZ LOFRP HDQG KRXVHKRGVR FRRUDOR H SHIHFHWHKLI KHAAHH.D\
EXLEH)V UMQI DMV GEVSURSRUARQDMY LP SDRAKRVHZ KR FDQ GDWD | RUG LW

YR H IMAQ) DQGQHZ SRZ HJIHOHDARQ KDYHZ HIDNQRZ Q M QU LFDQWIRFDO
HQYLURQP HQVIDODQG KHDQOK LP SDFW' LOFOXGQJ DLUVR LAW DQG SRIDRY Z DIMUXVH'



DQG ZDWHU "SRAHOXWLRQSODQW LQ ,00LQRLV ZKRVH UH
EHFDXVH RI GDWD FHQWHUV VHH EHORZ LV HVWLPDWH
UXQQLQJ UHVSRQVLEOH IRU suu SGHMOWKQH \EKIDWRD G
PDNH D KXJH GLIIHUHQFH + EXW UHSODFLQJ WKHP ZLWK
LQ :LVFRQVLQ ZRXOG SHUSHWXDWH SROOXWLRQ EXUGH}

$QG\ RX DORP HMRQHGWH XVHD GWR Z DWW

<HV ORVW RI WKH ZDWHU WKDW GDWD FHQWHUV ZLWKG
V\VWHPVY D PDMRULW\ RI WKH ZDWHU LV HYDSRUDWHG
SGLVFKDUJHG DQG UHWXUQHG WR WKH ORFDO V\VWHP
SXULW\ EXW PRVW GR UHTXLUH SRWDEOH ZDWHU W\SL
PDMRULW\ RI GDWD FHQWHUY DOO WKH ZDWHU XVHG L\
FRPH IURP UHF\FOHG DQG ZDVWHZDWHU VRXUFHVY WUHD

+RZ PXFK ZDWHU D GDWD FHQWHU XVHV GHSHQGV RQ"W
7KH LPSDFWV RI ZDWHU XVH GHSHQG RQ WKH ZDWHU VEK
DQG ZDWHU GLVFKDUJH W LV VRPHWLPHY FODLPHG WK
PLQLPEAW IRU WKH PRVW SDUW WKDWITV QRW \HW WU X
HQHUJ\ HIILFLHQW H[FHSW LQ FRRO FOLPDWHV DQG QfF
UHIHUUHG WR DV *QRQ HYDSRUDWLYH” 3 FORVHG ORRS"’
GUDVWLFDOO\ UHGXFH WKH DPRXQW RI ZDWHU QHHGHG
WKLY PHWKRG WR EH UHJDUWUGN® GWOWB UFRHQWWHY DUH Q
PRVW DGYDQFHG QRQ HYDSRUDWLYH FRROLQJ VA\VWHPV
SURYHQ FRVW HIIHFWLYH ZLOO FRQWLQXH WR GUDZ VL.

,Q *RRJOHYV u VLWHV ZLWKLQ 5( $03 VWDWHV RQH LQ ,
ZLWKGUDZDOV RI RYHU r v ELOOLRQ JDOORQV RI SRWDE
ZDV WKHQ GLVFKDUJHG DQG rr ELOOLRQ )AROW UHBYRQB
RI OLQQHDSROLYV ZLWK D SRSXODWLRQ RI utg ggq UHSF
DSSUR[LPDWHO\ sr ELOOLRQ JDOORQV D \HDU

[ |

7KHUH DUH DW OHDVW ttv RSHUDWLQJ GDWD FHQWHU VLWHV Z|
ODUJHVW FRQFHQWUDWLRQV LQ &&KLFDJR DQG &HQWUDO 2KLR
E\ (35, GDWD FHQWHUV FRQVXPHG DV PXFK DV rv v RI 1RUWK
rr u RI ,RZDYV v v RI ,OOLQRLV V VHH ILIXUH t

‘KHUH LQIRUPDWLRQ LV DYDLODEOH GDWD FHQWHUYV DUH RIW
ZKLFK PHDQV WKH PD[LPXP DPRXQW RI HQHUJ\ WKDW WKH VHU
PHIDZDWWYVY ORVW RI WKH RSHUDWLQJ GDWD FHQWHUV LQ RX
0: DQRG VRPH RI WKH ODUJHVW GDWD FHQWHUY DOUHDG\ LQ R



*RRJOH 9gq"LQ &RXQFLO %OXIIV ,RZD RSHQHG LQ s"

OHWD trq 0"LQ $OWRRQD ,RZD EURNH JURXQG LQ sq
VSDFH LW ZDV DV RI sqgss RQH RI WKH ODUJHVW GEC

OHWD swq 0LQ 'H.DOE ,OO0LQRLVY DW st PLOOLRQ VT

$WODV 3RZHU su@lOWK SODQV WR H[SDQ® XBSOWR W &
'DNRWD EHJDQ RSHUDWLRQV LQ sqst

OLFURVRIW sq@fL@ :HVW 'HV ORLQHV ,RZD ZKHUH &K
WUD!QBGWLDOO\ RSHQHG LQ sqrs DQG LV UDSLGO\ H

$PD]JRQ rwqg O'LQ +LOOLDUG 2KLR ILUVW EURNH JUR
ILQLVKHG D ILIWK EXLOGLQJ ZLWK WZR RMIXWEN $PD]

-

-
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7KDW NRUQVAHHPY OLNH D ORW $QG WKHUH DUH P

ORH GDWD FHQWHUV DQG ELJJHU GDWD FHQWHUV /DUJF
GDWD FHQWHU SURSRVDOV LV EDOORRQLQJ ZLWK PDQ\
VLIH RI D 86 GDWD FHQWHU SURMHFWHG WR JURZ'IURP
&ROOHFWLYHO\ WKH\ DUH ERWK DGGLQJ WR ORDG LQ S
FHQWHUV DQG H[SDQGLQJ LQWR QHZ PDUNHWV 2QFH D
RIWHQ D UXVK RI DGGLWLRQDO SURSRVDOV + DV ZHJUH
&HQWUDO 2KLR 1RUWKZHVW DQG &HQWUDO ,QGLDQD D

,Q WKH SURFHVV RI WKLV URIYHID 4 § K PMDLW M QW HIDN G E |
IRU RXU UHJLRQ VLQFH -DQ sqsu LQFOXGLQJ WKRVH Wt
HDUOLHU VWDJHV :H KDYH LQFOXGHG DFWLYH GDWD FH
EHORZ DOWKRXJK WKHUH DUH QHZ SURSRVDODQIDFK GI
FDQFHOODQ®GRWWHO\ PDQ\ PRUH VPDOO SODQV WKDW G
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KRTV EHWIKR&YH SURSRVDOV DQG ZKLFK DUH WE

7KH IRROMRU K\SHUVFDOHUV $PD]JRQ *RRJOH OLFURVRI
UHJLRQ OLFURVRIWTV rv *: SURSRVDO LQ ORXQW 30OHD\
SDXVHG DQG $PD]JRQYV st *: SODQV LQ 1HZ &DUOLVOH

83RZHUHG VKHOOV °~ ZKLFK DUH EXLOW ZLWKRXW D FOHL
K\SHUVFDOHUV DUH DOVR DPRQJ WKH ODUJHVW 7KHVH
rqqqg bFUH SORW LQ B3RUW :DVKLQJIJWRQ :, tv *: ZRXOG
'LVFRQVLQTV KRXVHKROGY D r *: SURSRVDO LQ 'HV ORL
TUXVW &237 DQG Dr s *: SURSRVDO IURP 7v XQGHU FR

7TKHUH DUH ODUJH SURSRVDOV IURP FRORFDWLRQ GDWD
ORRNLQJ WR UHQW WR $, FXVWRPHUV LQFOXGLQJ D wrs
ygq 0: &RORJL[ SURSRVDO LQ &HQWUDO 2KLR 2XU UHJLF
WUDQVLWLRQLQJ IURP %LWFRLQ WR $, LQFOXGLQJ RQH

ugq 0'DQG DQRWKHU LQ OLFKLJDQ H[SDQGLQJ IURP tq 0"

K\ DUH WKH\ FRPLQJ WR WKH OLGZHVW"

'‘DWD FHQWHUV DUH H[SDQGLQJ LQ PPWW $YABPHHS/ODFURYV
DUH VHHLQJ IDU PRUH GDWD FHQWHU FRQVWUXFWLRQ W
FHQWHU PDUNHWY JHW LQFUHDVLQJO\ VDWXUDWHG HPI
PDUNHWY DUH H[SDQGLQJ UDSLGO\ IRU D IHZ UHDVRQV
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7KH GHFLGLQJ IDFWRU IRU GDWD FHQWHUV WsRPH DAIH Y
OLGZHVW PD\ EH SDUWLFXODUO\ DWWUDFWLYH IRU WKHI
2KLR DQG ,QGLDQD DUH DPRQJ WKRVH ZLWK WKH PRVW
7KH OLGZHVW LV DOVR ZDWHU ULFK RU KDV WKH LPSUH
FROG ZKLFK DOORZV IRU PRUH HIILFLHQW FRROLQJ /D
ILEHU FRQQHFWLYLW\ DYDLODEOH

ORVW 5( $03 VWDWHY KDYH JHQHURXV WD[ LQFHQWLYHV
ZKDW UROH WD[ LQFHQWLYHV SOD\ LQ DWWUDFWLQJ FRI
JHQHUDO FRPSDQLHV DUH OLNHO\ WR PDNH WKH VDPH I
RI LQFHODMIHQ WKH FDVH RI GDWD FHQWHUV DQ H[HEX
EXLOGLQJ WKHP KDV EHHQ TXRWHG VD\LQJ 3, FDQTW Wi
WKDW ZDV GHFLGHG RQ D WHNMWRUWRIHQBVYMQWLYFH sSqrz
LQFHQWLYHV LQFOXGLQJ ,QGLDQD ,RZD OLFKLJDQ OLC
ORRNHG WR FRQVLGHUDEO\ H[SDQG WKHLU RIIHULQJV [
LQWURGXFH WKHP 7KHVH FDQ LQFRUSRUDWH UHTXLUHF
LQYHVWPHQW DQG FRXOG K\SRWKHWLFDOO\ EH WLHG W
2Q WKH QH[W SDJH LV D WDEOH RI 5( $03 VWDWH OHYHO
WKRXJK RWKHU LQFHQWLYHV PD\ H[LVW WKDW GDWD FH

$UH DQ\ VWDWHY DWWHPSWLQJ WR UHJXODWH W

BRPH:LWKLQ 5( $03 70Q@EDRRQBQQHVRY® 1RUWK' MHRWDD)
SURSRVDOV ZRXOG VWXG\ RU UHJXODWH GDWD FHQWHU
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+RZ DUMVBDIFHQWHUY LPSDFWLQJ SRZHU JHQHUL

7KH VKRUNMWDQVWKDW LQ UHVSRQVH WR GDWD FHQWHU
HILVWLQJ UHVRXUFHV * LQ SDUWLFXODU FRDO DQG QX
UHVRXUFHV DV IDVW DV SRVVLEOH ZLWK D VSHFLDO IR
WKH\ DUH REOLJDWHG WR VHUYH QHZ FXVWRPHUV ZDQ
VR ZLWKRXW LPSDFWLQJ UHOLDELOLW\ IRU H[LVWLQJ F



7TKHUHHDVRQ WR EH VNHSWLFDO RI KRZ PDQ\ QHZ UHVRXUFHYV >
GDWD FHQWHU GHPDQG $V FRQVXPHU DGYRFDWHYV KDYH SRLQ
WUDQVPLVVLRQ RUJDQL]DWLRQV 572V EDODQFLQJ WKH JULG
UXOHV IRU KRZ XWLOLWLHYVY UHSRUW SURMHFW OHYHO GHPDQG
EH DGMXVWHG IRU GDWD FHQWHUV ZLWK QR ILUP,FRPPLWPHQV
LOWHUHVWHG LQ PRUH GHWDLO RQ KRZ WKRVH GHWHUPLQDWL
FRQQHFWLQJ ZLWK 5( $03 PHPEHU RIWQM QUIROMWHRY W OVIREKXBV L
&8% ,O0LQRLVZK® BUH DFWLYH LQ 572V RU WKH UHJXODWRU\ V

:KLOH WKH P IDMRUUMMYRAUFHLQGRAXWURQIVRQ DUH VRODU DQG ZL
UHPDLQ VRODU LQ WKLV UHVHDUFK ZH LGHQWLILHG DW OHDV\
EHHQ LPSDFWHG E\ GDWD FHQWHUV t QXFOHDU IDFLOLWLHV L
OHDVW DQ DGGLWLRQDO v v *: RI JDV JHQHUDWLRQ SODQQHG \
UHVSRQVH WR JURZLQJ GHPDQG VHH ILIXUH w
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7KH FRDO IDFLOLWLHV ZKRVH UHWLUHPHQWY KDYH EHH
OLVWHG DERYH SURGXFHG uv w 007 RI FDUERQ HTXLYD
QHZ JDV SODQWV FRXOG FXPXODWLYHO\ FRQVHUYDWLY
FDUERQ HTXLYDOB\WW PHQWKHUY DUH QRW WKH RQO\ IRU
UHWLUHPHQWY RU QHZ JDV JHQHUDWLRQ + IRU LQVWDQ
FRDO SODQW KDV EHHQ DWWULEXWHG WR ERWK D OHWEL
EDWWHUY%SOW@DWD FHQWHUYV DUH XQLTXH IRU WKH VF

KDW DERXW RXU ZDWHU"

OXFK RI RXU UHILRQRXM HIVFERMHEISMERQO@O\ ULJKW QRRB L
ZDWHUVKHGY WKDW UHO\ RQ JURXQGZDWHU LQFOXGLQ
KDV GHFOLQHG RYHU WKH SDVW uq \HDUV D Q'G: KIDO/HH G/IH
FHQWHUV DUH QRW QHFHVVDULO\ WKWKGID BT DHV WHZDX\W U
JDOORQV RI ZDWHU ZLWKGUDZDOV D GD\ WKDW GRQTW

+RZ ZRX®@BWD FHQWHUV LPSDFW FRPPXQLWLHYV

,Q DGGLWLRQ WR WKH KDUPV GHVFULEHG BDHERHIH WF DWHD
FRPPXQLWLHYV LQ WKH OLGZHVW +RZHYHU WKHUH DUH
JURZWK PD\ EH RYHUVWDWHG LQ RUGHU WR GUDZ YDOX
WKDW FRPPXQLWLHY PD\ KDYH $ERYH DOO LW LV LPSR
ZKR KDYH WKH OHDVW DFFHVV DQG DUH PRVW GLUHFWC
DYDLODEOH WR HQJDJH IXOO\ DQG ZHLJK WKH ORFDO LI

$PRQJ WKH PRVW VLJQLILFDQW EHQHILWY GDWD FHQWH
LQYHVWPHQW OD\RUV DQG ORFDO RIILFLDOV DQG XWL!
FRQWULEXWLRQV WR WD[ UHYHQXH DQG WKH LQIUDVW!
LQFHQWIKWHOWH GDWD FHQWHUV WHQG WR RYHUVWDWHH W
FUHDWH D UHDO LI WHPSRUDU\ ERRVW WR ORFDO FRQ
MREV LQFOXGLQJ ,7 WHFKQLFLDQV DQG VHFXULW\ "KD®
FHQWHUV WRXW KXJH LQYHVWPHQWY LQ WKH KXQGUHG
FRQWUDFW ORFDOO\ DV LQ WKH FDVH RI 1HZ <RUN EDV
9DQWDJH 'DWD &HOWHU LQ 2KLR

1HZ GDWD FHQWHUV GR DOZD\V EX\ ODQG ORFDOO\ 7KF
FDWHJRU\ DQG LQ DUHDV ZLWKRXW VSHFLILF GDWD FH:
EH SHUPLWWHG ZLWKLQ FRPPHUFLDO OLJKW LQGXVWUI
VSHFLILF SURSRVDO DQG GHFLVLRQ PDNHUVY GLVFUHW
SURSRVHG IRU UH]RQH&LBHP@®ROG KRPHY GHPROLVKHG
IRUPHU JROT@RBMUVHQ ROG IDE®H UL @ IDAOLQGXVWULDO SD
ODOBGPRQJ RWKHUV

&RPPXQLWLHY PD\ DOVR EH FRQFHUQHG WKDW GDWD FF
QRLVH SROOXWLRQ 'DWD FHQWHUV FDQ KDYH YDULHG |



FRPPXQLW\ DQG WKH SUR[LPLW\ WR WKH GDWD FHQWHU
FRPPXQLW\ RWKHU GDWD FHQWHUY ZLOO IROORZ + WKL'
SURSHUW\ YDOXHV DQG LW PD\ DOVR OLPLW WKH GLYHI
DUHD OHVV DWWUDFWLYH WR UHVLGHQWLDO RU VPDOO

&RPPXQLWLHYV RIWHQ IDFH D ODFN RI WUDQVSDUHQW LC
ZHLIJKLQJ DOO WKHVH FRQVLGHUDWLRQV 1HZ SURSRVD!
FRQVWUXFWLRQ RU UHDO HVWDWH ILUP EHIRUH WKHLU
XVH DQG VRXUFLQJ LV IUHTXHQWO\ NHSW VHFUHW DQG
SURWHFWHG E\ QRQ GLVFORVXUH DJUHHPHQWYV 1'$V

6R KRWAUH FRPPXQLWLHV LQ WKH OLGZHVW UHVS

(DFK FRPPXQLW\ UHVSRQGLQJ WR D QHZ GDWD EW®WHEZ®
"HYfOO RIIHU ILYH LQ EULHI

,Q(OOHQGDOHNKH JURZWK Rl WKH $SSOLHG 'LJLWDO G
QHZ LQYHVWPHQW WR D WRZQ RI r sqq SHRSOH *LYHC
KRXVLQJ VKRUWDJH $SSOLHG 'LJLWDO ZKLFK FROQKWDL
DQQRXQFHG WKDW WKH\ ZLOO EXLOG sq KRPHV DQG D
VWDWH ORDQV IURP WKH %DQN RI 1IRUWK 'DNRWDYV 5
+RXVLQJ 5 :,6+ IRU WRZQV RIOHVV WKDQ sq qqq

e« 5HVLGHQWY OLYLQJ QHDUE\ WR WKHOSONL.OPV IRXHQUNGH
VXLQJ $WODV 3RZHU RYHUKERADVWIBREQWWMUROSHQW v
H[SHQVLYH EXW VHHPLQJO\" LKHDH FWKHY & DZR/XX W LIRR)Y
FRXQW\ HQDFWHG QHZ RUGLQDQFHV RQ GDWD FHQWH
(OHFWULFfV QHZO\ DQQRXQFHG r u*: JDV SODOW FRQ

e QRXQW 3OHDVDQWURVRIW LV EXLOGLQJ D tt% GDW
RULJLQDOO\ VHW RXW IRU WKH )R[FRQQ GHYHORSPHQ
UDLVHG FRQFHUQV RYHU WKH ODFN RI LQYHVWPHQW
IDFHG KLVWRULFDO XQGHULQYHVWPHQW OLFURVRIW{
WR ODVRQ SUHGOLQLQJ LQ WKH srVW FHQWXU\ W YLL
LPSRYHULVKHG IRONV DUH JRLQJ WR UHPDLQ VHJUHJ!
WKDW IXWXUH GHYHORSPHQW EH GHVLJQHG WR WDNH
DGGUHVYV GLVSDULWLHYV

e QDUPLQIJWRQ FRIPPXQLW\ PHPEHUV VXHG WKH &LW\ R
IURP SRZHU VKHOO SURYLGHU 7UDFW FODLPLQJ WKH
7TRZQVKLS E\ QRW SURYLGLQJ HQRXJK QRWLFH RU FRF

e Q&KHVWHUWRMVUGHQWY VKDUHG WKHLU FRQFHUQV F
HQYLURQPHQW QRLVH SURSHUW\ YDOXHV DQG WKH
FHQWHU SURSRVHG IRU D IRUPHU JROI FRXUVH 7KH V
VXSSRUW WKH GDWD FHQWHU JRLQJ IRUZDUG DW LWV
ZLWKGUDZQ

| N



KDW HOVH DUH SHRSOH GRLQJ DERXW LW"

6R PXFK DQG VWUDWHJILHY DUH HYROYLQJ HDFK GD\ *l
I[URP RUJDQL]JLQJ WR WHFKQRORJ\ WR UHJXODWLRQ DQ(
HFRQRPLFV *+ FDQ EH HIITHFWLYH ZKLOH ZRUNLQJ IURP V
JURXSYVY DQG DUHDV RI FRQFHUQV :H ZLOO RIIHU ILYH S
$03 PHPEHUV ZLWKLQ WKH SRZHU VHFWRU

« +HOSLQJ DFWLYDWH OKRFDH PRPLFFHYLWLHY DUH EHJLQ
RSSRVLWLRQ WR GDWD FHQWHUV DGYREDWHV ZLWK
ORFDO JURXSV ZLWK EHWWHU LQIRUPDWLRQ DQG KH(
FHQWHUV ZDWHU FOHDQ HQHUJ\ IRVVLO IXHOV HQ}
,QGLDQD JURXSV LQFOXGLQJ -XVW 7UDQVLWLRQ 1RU
&RDOLWLRQ DUH VKRZLQJ XS WR SXEOLF PHHWLQJV [
VXSSRUW WKHLU WHVWLPRQ\ HTXLS WKHP ZLWK TXD!

« BWLOLW\ 6D@AH XWLOLWLHY DQG XWLOLW\ UHJXODW
ORDG JURZWK GDWD FHQWHUV DUH FRPLQJ XS LQ D |
WKDW 5( $03 PHPEHUV ZRUN RQ 2QH HPHUJLQJ DUHD
UDWHV WDULIIV XWLOLWLHV DURXQG WKH UHJLRQ DI
FRQVXPHU DGYRFDWHY DUH ZRUNLQJ WR HQVXUH WK|
,QGLDQD OLFKLJDQ 3RZHU DQ $(3 FRPSDQ\ UHDFKHG
1RY sqsu LQ ,QGLDQD WKDW ZRXOG HVWDEOLVK D WL
WR HQWHU LQWR ORQJ WHUP FRQWUDFWV SD\ IRU PF
WKH\ XVH OHVV DQG SD\ D IHH LI WKH SURMHFW GRH
sq GXULQJ WKH FRQW U D'FAN. WRJHRO/RVFAHW LIRQUSOR D O L W L
VHWWOHPHQW WHVWLI\LQJ LQ VXSSRUW RI WKH WDU
LQWURGXFH D PRUDWRULXP RQ GDWD FHQWHU EXLOG

« 5HIXODWLRQ EDRMDGPONQWHUYHQKBGDWKRQ FDSDFLW\
WKHP PDWKRDYR WKURXJK PXOWLSOH SODQQLQJ DQG
OLQQHVRWD $PD]JRQ ZDV VHHNLQJ WR E\SDVV WKH Ft
WKHLU GLHVHO JHQHUDWRUV :LWK LQWHUYHQWLRQ |
SWLOLW\ &RPPLVVLRQ 38& UHMHFWHG WKH H[FHSWL
QHJRWLDWLRQV RQ WD[ LQFHQWLYHV SURFHHG LQ Wt
WKH\ DUH VXVSHQGLQJ WKHLW @D QY Q HVHRQWH 8 @ DEHWF R P
IUDPHZRUNV WKDW DGGUHVV ERWK SRLQW VRXUFH FF
LQGLUHFW LPSDFWV ZLOO EH FULWLFDO

« *ULG SODQ@HQLIRQDO WUDQVPLVVLRQ RUJDQL]DWLRQ
SURPLQHQW WKDQ XWLOLWLHY DQG UHJXODWRU\ DJH
ORRN WR DGGUHVV GDWD FHQWHUV $W 3-0 DQG 0,62
‘LVFRQVLQ HQJDJH ZLWK D KLJK OHYHO RI FUHGLELO
IRUHFDVYMRIQUIHQF\ PHDVXUHV OLNH IDVWDQWG OFRR\D IMQ Y
GLVFXVVLRQV Rl WUDQ'WVPLVVLRQ FDSDFLW\

rtv



e '"HPDQGLQJ EHWHMPDWRGLQJ %HWWHU LV WKH QDPH RI D 6LHU
DQG FDPSDLJQ OHDQLQJ RQ %LJ 7HFK WR OLYH XS WR WKHL
XVH WKHLU OHYHUDJH ZLWK XWLOLWLHYV WR DFFHOHUDWH W
KDUGHQLQJ DQG DGYDQFREWUHBLRQF¥GHPDQGLQJ EHWWH L
$, XSWDNH SROLFLHV WKDW FRQQHFW HQG XVH FRQVXPSWLF
FRQVWUXFWLRQ DQG WKH ZRUN RI JURXSV LQFOXGLQJ &OH|
ZKR ZURWH DQ RSHQ OHWWHU XUJLQJ OLFURVRIW WR SRZHU
30HDVDQW :, ZLWK UHQHZDEOHV UDWKHU WKDQ QHZ JDV SC

7KH UDSLG JURZWWHRUGDYR¥XWH UHIJLRQ LV EULQJLQJ VRPH XQI
LQWHQVHO\ H[DFHUEDWLQJ SUH H[LVWLQJ FKDOOHQJHV ZKHW
LOQWHUFRQQHFWLRQ TXHXH SHUYHUVH XWLOLW\ LQFHQWLYHV
IDELOLWLHYV T lADMUIHDQ WWHWDNHKROGHUV LQFOXGLQJ GDWD FH(
HQYLURQPHQWDO JURXSV DQG ORFDO FRPPXQLWLHV PD\ KDY
'DWD FHQWHUY DUH D KLJK SURILOH H[DPSOH RI LVVXHV XQGH
VRFLDO V\VWHPV %XW WKH\ DOVR SRVH DQ LPPHGLDWH FKDO(
VFDOLQJ XS VWUDWHJILHY QRZ LQ GHYHORSPHQW DQG SRWHQ

BbY Sdt

TKIDSSHQERQWDLQV WKUHH VXSSRUWLQJ WDEOHYV

«$I1X0O0 DFFRXQW R| GDWID| EQCWEALMWEHGLI(B03 6 WDV
« '"HWDLOHG LQIRUPDWIMRD RW \ VHIRHFNABGW R GDWD FH
« QIRUPDWLRQ EHKLGDBWDKFHRMSHRISURSRVDOV

7KH DSSHQGL[ FDQ EH IRXQG DW KWWSV ZZZ UHDPS |
$03 'DWD &HQWHUV $SSHQGL[ SGI



'HHS JUDWLWXGH WR HYHU\RQH ZKR HQJDJHG ZLWK 5( $03fV 'C
LQFUHGLEOH LQVLJKW LQ WKH FRXUVH Rl SUHSDULQJ WKLV DQ
6LHUUD &OXE IRU WDNLQJ WLPH WR ZDON WKURXJK WKH LVV)>
WKRVH ZKR UHYLHZHG D GUDIW RI WKLY DQDO\VLV %HQ ,QVNH
'LVFRQVLQ .DYLWKD &KLQWDP 9RWHG6RQGWBDODK LOREKRXHW] ¢
,OOLQRLY 9DQHVVD 3DFKHFR 5( $03 5\DQ $0DQL] 5( $03 DC

" ODUN +DUDQDV 3%$:6 OLFURVRIW *RRJOH )LIJKW )RU zg% 4u sqsu
&KDQQHO &R JHE rt sgsv KWWSV ZZZ FUQ FRP QHZV FORXG sqgs!
Dzv PLFURVRIW JRRJOH OHDG

%HWK 6WDFNSROH 3%, KDV KLJK GDWD FHQWHU HQHUJ\ FRR/RO/ R
ODQDIJHPHQW ODVVDFKXVHWWY ,QVWLWXWH RI 7THFKQRORJ\ -DQ x
PDWWHU DL KDV KLJK GDWD FHQWHU HQHUJ\ FRVWYVY WKHUH DUH VF

t $OH[ GH 9ULHV 37KH JURZLQJ HQHUJ\ IRRWBXK®AQYRR Ird UIANWL FY D
srzr srzu GRL rqgq rqrw M MRXOH sqgst gz gqqu

¢ S3&DPEULGJH %LWFRLQ (OHFWULFLW\ &RQVXPSWLRQ ,QGH[ ~ &DPt
Rl &aDPEULGJH DFFHVVHG OD\ ru sgsv KWWSV FFDI LR FEQVL FEH

v B6ULQL %DQJDORUH %KDUJV 6ULYDWKVDQ $UMLWD %KDQ HW DC
OF.LQVH\ DQG &RPSDQ\ -DQ rx sqst KWWSV ZzZZ PFNLQVH\ FRP L
WHOHFRPPXQLFDWLRQV RXU LQVLJKWY LQYHVWLQJ LQ WKH ULVLQ:

v '\ODQ 3IDWHO 'DQLHO 1LVKEDOO DQG -HUHPLH (OLDKRX 2QWLYH
$, ' DWDFHQWHU 6SDFH ~ 6HPL$QDO\VLY O0ODU rt sqsu KWWSV VHP
HQHUJ\ GLOHPPD UDFH

» $UPDQ 6KHKDEL 6DUDK - 6PLWKsds@HQHXEEG WG/ DHYWHY ODWD &HC
SHSRUWHUNHOH\ /DZUHQFH %HUNHOH\ 1DWLRQDO /DERUDWRU\ sq
SXEOLFDWLRQV OEO JRY VLWHYV GHIDXOW ILOHV sqsu rs OEQO sqgsu

y ODUN :LOOLDPV 3$(3 2KLR SUHGLFWV SRZHU GHPDQGV WR GRXE
QHHG&WROXPEXV 'LWSWFEFK sqgsu KWWSV WHFK \DKRR FRP EXVLQHV
SRZHU GHPDQGYV rqqygwyyz KWPO

: OHOLVVD )DUQH\ 3%, 'DWD &HQWHUV DQG WKH 1H[W %LJ &RUUH
'DWD &HQWHU J)URQWLHU )HE sy sgqsv KWWSV ZZZ GDWDFHQWHU
OHDUQLQJ DUWLFOH vvsxrvxt DL GDWD FHQWHUYV DQG WKH QH[W EL

re 6HH RXU VHFWLRQ LQ *+RZ DUH XWLOLWLHY UHVSRQGLQJ WR GD
$EH 6FDUU HW DO 3%LJ GDWD FHQWHUV ELJ SUREOHPV "~ (QYLUR
3,5* (GXFDWLRQ )XQG -DQ sgsv KWWSV J|IURQWLHUJURXS RUJ UH'

rm 3'DWD ([SORUHU ~ 1HW =HUR 7UDFNHU DFFHVVHG 0D\ ru sqsv K!

'« ,YDQ 3HQQ DQG (OL 7DQ 2$PD]RQ 6D\V ,W 5HDFKHG 1H & G RRINWHXF
rq sqsu Q\WLPHV FRP sqsu gx rq EXVLQHVY HQHUJ\ HQYLURQPHQW
FKDQJH KWPO

rt sqgsu 6 XVWDLQDELOHWDS5KIRUN SuU KWWSV VXVWDLQDELOLW\ L
FROWHQW XSORDGYV sqsu qy OHWD sqsu 6 XVWDLQDELOLW\ 5HSRUW ¢

rt. <XHOLQ +DQ =KLIHQJ :X 3HQJIHL /L HW DO 37KH 8QSDLG 7ROC
DU;LY SUHSHHA Q2W sqgsu KWWSYV DU[LY RUJ DEV surs gwsyy



v )JRU D VHQVH RI WKH VFDOH DQG W\SLFDO SHUPLWWLQJ UHTXLU
:DWVXQ 5DQGROSK DQG -XOLH %ROWKRXVH 3*'DWD &HQWHUV 'LHVE
BLHGPRQW (QYLURQPHQWDO &RXQFLO DFFHVVHG OD\ ru sgsv KWW
FHQWHUYVY GLHVHO JHQHUDWRUY DQG DLU TXDOLW\ SHF ZHE PDS )
6KDROHL 5HQYY FRPPHQWYV RQ 'DYLG O\WWRQ 32YHUHVWLPDWLQJ (
GHY VXVWDLQDELOLW\ KWWSV ZZZ GHYVXVWDLQDELOLW\ FRP S

v $NVKDW 5DWKL DQG 1DWDVKD :KLWH 3+RZ 7HFK &RPSDQLHV $UH
%ORRPEHUJ $XJ sr sqsu KWWSV ZZZ EORRPEHUJ FRP QHZV DUW
HQHUJ\ ZLWK RXWGDWHG FDUERQ DFFRXQWLQJ UXOHV"

~ ,VDEHO 2f%ULHQ 3'DWD FHQWHU HPLVVLRQV SUREDEO\ wws KLJ
UXVH" =~ 7KH *XDUGLDQ 6HS rv sgsu KWWSV Z7Z27ZZ WKHJXDUGLDQ F
JDV HPLVVLRQV WHFK

n %UDG 6PLWK DQG OHODQLH 1DNDJDZD 32XU sqsu (QYLURQPHQWI
sqsu KWWSV EORJVY PLFURVRIW FRP RQ WKH LVVXHV sgsu gqv rv PL
sqsu

rz :LOOLDP &ODUNH 31RW MXVW FRSSHU PLQHUDOV PDUNHWYVY KDY
ERRP ~ OLQLQJ -RXUQDO $VSHUPRQW OHGLD $SU st sqsu KWWSV
PHWDOV RSLQLRQ DUWLFOHV usqqurz FRSSHU PLQHUDOV PDUNHWYV

sc .DULQD $WNLQV 3'LUW\ :DWHU DQG 'HDG 5LFH 7KH &RVW RI WKF
,QVLGH &OLPDWH 1HZV 1RY sr sqst KWWSV LQVLGHFOLPDWHQH:
PLQQHVRWD FRSSHU QLFNHO PLQLQJ ZLOG ULFH ZDWHU

st 7TD\ORU 6WHSS 30LGZHVW EHFRPHV KRWVSRW IRU VHPLFRQGXFW
'"HYHORSPHQW +DOF\RQ %XVLQHVYV 3XEOLFDWLRQV 0D\ sgsu KWW:
PDQXIDFWXULQJ Ts sqsu PLGZHVW EHFRPHV KRWVSRW IRU VHPLFRC
LOQGXVWULHY VKWPO

s« 3+RXVLQJ DQG &RQVWUXFWLRQ ODUNHW 8SGDWH .H\ 'ULYHUV RI
sqsv KWWSV VWHHOLQGXVWU\ QHZV KRXVLQJ DQG FRQVWUXFWLR

st -HIl <RGHUV 3&RQFUHWH 6XSSOLHU 2]LQJD &UHDWHYV OLVVLRQ &
BURMHFWY ~ (150LGZHVW %13 OHGLD )HE sw sqsv KWWSV zZzZZ H
RILQJD FUHDWHY PLVVLRQ FULWLFDO IDFLOLWLHYVY WHDP IRU GDWD

st 3'DWD &HQWUH 6XSSO\ &KDLQ ~ .03* 1RY rz sqgsu
KWWSV DVVHWY NSPJ FRP FRQWHQW GDP NSPJ LH SGI sqgsu rr LH (

s .QXW $OLFNH (GZDUG %DUULEDOO 7DF\ )RVWHU HW DO 37DNL
DQG &RPSDQ\ $XJ sw sgqss KWWSV ZZZ PFENLQVH\ FRP FDSDELOL
SXOVH RI VKLIWLQJ VXSSO\ FKDLQV

ss. %UHW /HKPDQ 3:KDW ,V WKH $YHUDJH /LIHVSDQ RI D 'DWD &HQW
KWWSV LQIR SFIFRUS FRP EORJ ZKDW LV WKH DYHUDJH OLIHVSDQ

s> &KULVWRSKHU 7R]]L 3%,V ,PSDFW RQ 'DWD &HQWHU ( :DVWH DQ
.QRZOHGJH -XO rv sgqsu KWWSV 72ZZ GDWDFHQWHUNQRZOHGJH F
FHQWHU H ZDVWH DQG KRZ WR PLWLJDWH WKH SUREOHP

ss .DWLH )HKUHQEDFKHU 3DWD FHQWHUYV UDPSLQJ XS RQVLWH SR.
KWWSV ZzZzzZ D[LRV FRP SUR FOLPDWH GHDOV sqsv qr sr GDWD FHQ\

ss %ULDQ ODUWXFFL 3([LVWLQJ QXFOHDU SRZHU SODQWYVY DUH EHV'
SDSHU ~ 8WLOLW\ 'LYH 7HFK7DUJHW -XO ry sgqsu KWWSV ZZZ XV
QHL FRORFDWLQJ WDOHQ FRQVWHOODWLRQ xsrxut

te ODWWKHZ =HLWOLQ 3:RXOG <RX /LNH D *DV )LUHG 3RZHU 30DQW
tq sgsu KWWSV KHDWPDS QHZV WHFKQRORJ\ FRUHZHDYH QDWXUI

tt =DFKDU\ 6NLGPRUH 3'RQDWR 6RODU VXEPLWV FRQFHSW SODQ IF
&HQWUH '\QDPLFV -DQ y sqsv KWWSV ZZZ GDWDFHQWHUG\QDPLI
FRQFHSW SODQ IRU VRODU SRZHUHG GDWD FHQWHU LQ LOOLQRLYV

ts (ULF *LPRQ ODUN $KOVWURP (QQGIVBON RY%RIMHEZ 6WUDWHJI\ WR
'HPDQQQHUJ\ ,QQRYDWLRQ 'HF sqsu KWWSV HQHUJ\LQQRYDWLR
SHSRUW SGI



tt  -HIl 6W -RKQ 3*RRJOH SODQV WR EXLOG JLJDZDWWYV RI FOHDC
'"HF rgq sqsu KWWSV ZZZ FDQDU\PHGLD FRP DUWLFOHYV FOHDQ H
FHQWHUYVY DQG FOHDQ SRZHU WRJHWKHU

tt (QYLURQPHQWDO S*HRRROW sqc® sqsu
KWWSV ZZZ JVWDWLF FRP JXPGURS VXVWDLQDELOLW\ JRRJOH st

tv _ULVWLQ *HRUJHHFDUER@RYLQJ WKH 2EO0O%IXOWICGRQ V'R FHWERIQL]
-XO sgsu KWWSV EXLOGLQJGHFDUE RUJ GHFDUEQDWLRQ REOLJ

t* $00LVRQ *RRG 3:8WLOLWLHV SRLVHG IRU GDWDFHQWHU HDUQL
$SU ry sqsu KWWSV z27ZZ VSJOREDO FRP PDUNHW LQWHOOLJHQF
SRLVHG IRU GDWDFHQWHU HDUQLQJYV ERRVW ZDQW FODULW\ RQ F

" &KULV)RIQDQDQGD-QRIHHO 3$YRLGLQJ WKH 6WURQ BHKE $BMM &MVIGE
'LVERQVLQ ~ 50t ¥ KWWSV UPL RUJ DYRLGLQJ WKH VWUDQGHC
VWXG\ LQ ZLVFRQVLQ

Y JYUDQN -RVVL 3;FHO (QHUJ\ VD\V GDWD FHQWHUV ZRQTW GHOD\ (
'HF v sqsu KWWSV HQHUJ\QHZV XV sqsu rs qs [FHO HQHUJ\ VD\V
Rl squg FOHDQ HQHUJ\ WDUJHW LQ PLQQHVRWD

“” (WKDQ +RZODQG 35LVLQJ GDWD FHQWHU ORDGV SRVH JULG UHC
8WLOLW\ 'LYH 1RY rr sqsu KWWSV ZzZZ XWLOLW\GLYH FRP QHZV
DSV ORDG JURZWK xtsuyq

uw $GDP :LOVRQ DQG 7RQ\ /HQRLU 3'DWDFHQWHUV DPSOLI\ JULG FI
ULVHV ~ 6 3 *OREDO 6HS tq sqsu KWWSV ZZZ VSJOREDO FRP PD
LQVLIKWY UHVHDUFK GDWDFHQWHUYV DPSOLI\ JULG FRQJHVWLRQ F

uw /HYHOL]J]HG &RVWIRDUBHUX\Q sqsu KWWSV ZZZ HQHUJ\ JRY VL\
sg([K sq)) sq/D]DUG sxV SGI

v $ VWXG\ LQ sqst IRXQG WKDW zz RI FRDO SODQWYVY ZHUH PRUH H
UHQHZDEOHV (ULF *LPRQ OLFKHOOH &ZRKORFLRMO BREG VO LANGHR & YB W HOK
,QQRYDWLRQ -DQ sgst KWWSV HQHUJ\LQQRYDWLRQ RUJ UHSRU

ut - 7\OHU 1RUULY 7LP 3URIHWD 'DOLD 3DWLQR (FKHYHUUL DQG $GI
$VVHVVLQJ WKH 3RWHQWLDO IRU ,QWHJUDWLRQ RI /DUJH )OH[LEOF
sqgsv KWWSYV KGO KDQGOH QHW rqrwr tsgxx

w <DVLU $WDODQ 3HHS6HHNYYVY /DWHVW %UHDNWKURXJK ,V 5HGHI
, QWHUQDWLRQDO 6WXGLHV )HE t sqsv KWWSV ZZZ FVLV RUJ DQ
DL UDFH

w 7DUVQ 30XPE 3%V JOREDO $, HQHUJ\ XVDJH PRXQWV 1YLGLD FO
IHWZRUN:RUOG ,'* &RPPXQLFDWLRQV 2FW y sgsu KWWSV ZZZ (
JOREDO DL HQHUJ\ XVDJH PRXQWY QYLGLD FODLPV LW KDV UHGXFI

w 6KD\OH .DQQ 3&DQ FKLS HIILFLHQF\ VORZ $,1V HQHUJ\ GHPDQG"
KWWSV 72ZZ ODWLWXGHPHGLD FRP QHZV FDWDO\WVW FDQ FKLS HIIL

ww 9LGD 5R]JLWH (PL %YHUWROL DQG %UHQGDQ 5HLGHQEDFK 3'DWD
(QHUJ\ ~ ,($ -XO rr sqst KWWSV ZZZ LHD RUJ HQHUJ\ VIVWHP EX
WUDQVPLVVLRQ QHWZRUNV WUDFNLQJ

ww OLNH 'DQR *DWD FHQWHUV WR UXQ RXW RI SRZHU LQ WZR \HDU
THFK7DUJHW OD\w sqsu KWWSV Z7ZZZ OLJKWUHDGLQJ FRP DL PDF
SRZHU LQ WZR \HDUV VD\V GLIJLWDOEULGJH FHR

uv %HWK .LQGLJ 3%, 3BRZHU &RQVXPSWLRQ 5DSLGO\ %¥HFRPLQJ OLV
KWWSV ZZZ IRUEHV FRP VLWHY EHWKNLQGLJ sgsu gw sq DL SRZHL
FULWLFDO

v . IHRQDUGR 1LFROHWWL 1DXUHHQ ODOLN DQG $QGUH 7DUWDU 3
RUVH = %ORRPEHUJWOIRRRPRKWEIRISX sqsu KWWSV ZZZ EORRPEHUJ
SRZHU KRPH DSSOLDQFHV

V' 7LP OF/DXJKOLQ 3%LJ 7THFKYVY GDWD FHQWHU ERRP SHRX\MMWIDM Z rt
sqgsv KWWSV ZZZ UHXWHUV FRP WHFKQRORJ\ ELJ WHFKY GDWD Ft
sqsv qt rz



“ 6RQDO 3DWHO 3:1DWLRQYV 3RZHU 2SHUDWRUYV :DUQ &R3QIJWBHVYV |
ODJD]L®SBU x sfB¥Y SRZHUPDJ FRP QDWLRQV SRZHU RSHUDWRUV ZI
UHOLDELOLW\ VKRUWIDOO

“ 6HH %KDYLQ 3UDGKDQ @E I*DE WDLH® (FRMAPLF 'LVSDULWLHV LC
6HUYLFH 4XDOLW\ LQ ;FHO (QHUJ\TVBQLQEHYVRWDRIHILYQLFHVRWHD )+
KWWSV FRQVHUYDQF\ XPQ HGX VHUYHU DSL FRUH ELWVWUHDPV (
DvtGEzyvwwrH FRQWHQW 9LYLDQ 'R +HDWKHU OF%ULHQ 1LQD 0 )
SRZHU RXWDJHV ZLWK FOLPDWH HYHQWY D QDB WXRUH RAR K KXO@UHADORELL
$SU sz sgst GRL rq rqty Vuruwx gst tygyu w

vi (OL]D ODUWL@HNEBHUUWUDFWLQJ 3URILWV IURP WKH 3XEOLF +F
7HFKYV 3RZHU &DPEULGJH +DUYDUG /DZ 6FKRRO (QYLURQPHQWDC
KWWSV HHOS ODZ KDUYDUG HGX ZS FRQWHQW XSORDGV sqsv gt +|
3XEOLF SGI

vw $ULHO '"UHKREO /DXUHQ 5RVV DQG 5R[DQD $\DOD +RZ +LJK $UH
'"& $PHULFDQ &RXQFLO IRU DQ (QHUJ\ (IILFLHQW (FRQRP\ 6HS rq
UHSRUW Xsqgqgw

vw 3+XPDQ +HDOWK (QYLURQPHQWDO ,PSDFWV RI WKH (OHFWULF 3
$IJHQF\ )HE w sqsv KWWSV ZzZZ HSD JRY SRZHU VHFWRU KXPDQ |
SRZHU VHFWRU

vw 3DXO OF$UGOH 38 6 HOHFWULF SRZHU VHFWRU FRQWLQXHV ZDW
(QHUJ\ -XQ ru sgst KWWSV ZZZ HLD JRY WRGD\LQHQHUJ\ GHWDL

vv 3rgr &RDO 30DQWYV LWK 7R[LF 60XGJH 7KUHD U\ RMGIXNDK BiH U$ QM|
KWwWSV HDUWKMXVWLFH RUJ IHDWXUH PDS FRDO SODQWYV IDLOLQ.

vi 'DQLHO 3UXOO 1RDK 9HU %HHNX QRS GIRWIWELRID VIAHNIHD GO\ ,PSLC
6LHUUD &O0XE )HE sgst KWWSV FRDO VLHUUDFOXE RUJ VLWHV (
FRDO ILOHV 2XW sgRIlI sg&¢RQWURO sqFRDO sqPRUWDOLW\ sqUHSRUW

w &DLWOLQ /RRE\ 35HSRUW SUHGLFWV KHDOWK SUREOHPV IURP Q
GDWILOZDXNHH -RXUQYHE 6HQ W& QHO

KWWSV ZZZ MVRQOLQH FRP VWRU\ QHZV ORFDO ZLVFRQVLQ sqgsv ¢
ZRXOG KXUW KHDOWK DLU TXDOLW\ xytyxxtxqqXx

w 5DVKHHG $KPDG 3(QJLQHHUV RIWHQ QHHG D ORW RI ZDWHU WR
(QJLQHHUV O0DU u sgsu KWWSV ZZZ DVFH RUJ SXEOLFDWLRQV D
HQJLQHHULQJ PDJD]JLQH LVVXHV PDJD]LQH LVVXH DUWLFOH sqsu qt
GDWD FHQWHUV FRRO

w 6DP $OWPDQ #VDPD 3L SDUWLFXODUO\ ORYH ZKHQ WKH DQWL ¢
ZKLOH HDWLQJ D KDPEXUJHU =~ 7ZLWWHU )HE rv sqgsv KWWSV [ F

w 1DPHO\ KRZ RIWHQ WKH ZDWHU ZLWKLQ WKH V\VWHP LV GLVFKD
FRRO WKH ZDWHU ZLWKLQ WKH ORRS LI WKH ZDWHU EHLQJ XVHG V
ZDWHU LW FRXOG VWLOO EH PRUH HIILFLHQW EXW ZRXOG OLNHO\
RQ JHUR ZDWHU FRROLQJ VHH 6WHYH 6RORPRQ 36XVWDLQDEOH E
ZDWHU IRU FRROLQJ " OLFURVRIW 'HF z sgqsu KWWSV ZZZ PLFUR
FORXG EORJ sqsu rs gz VXVWDLQDEOH E\ GHVLJQ QH[W JHQHUDWLR

w (QYLURQPHQWDO 5HRRRIOW sqgsu

w S3:DWHU 7UHDWPHQW 'LVWULEXWLRQ 6HUYLFHV 7UHDWPHQW D(
sgsu KWWSV Z7Z7ZZs PLQQHDSROLVPQ JRY JRYHUQPHQW GHSDUWPH
GLVWULEXWLRQ WUHDW GHOLYHU

w 3/DUJH /RDG )DFLOLW\ $GGLWLRQDO ,QIRUPDWLRQ "~ 0,62 'HF w
KWWSV FGQ PLVRHQHUJ\ RUJ 1(: sq/2%' sq$11281&(0(176 sq,1 sq0,6
wsqsuwyuzvu SGI

w *HRUFERWOHU 3**RRJOH WR LQYHVW DQRWKHU rEQ LQ &RXQFLO
‘\QDPLFV -XO t sqsu KWWSV Z7Z7ZZ GDWDFHQWHUG\QDPLFV FRP HC
FRXQFLO EOXIIV GDWD FHQWHU LRZD

w S'DWOHQWHUYV DQG /DUJHVW 3URYLGHUV LQ 'HV ORLQHV =~ %D[WH
KWWSVY ED[WHO FRP GDWD FHQWHU GHV PRLQHYV



w 5S5LFK OLOOHU 37KH 1HZ OHJD&DPSXVHV 7KH :RUOGYV /DUJHVW '
1RY r sqgss KWWSV 272ZZ GDWDFHQWHUIURQWLHU FRP IHDWXUHG
ZRUOGY ODUJHVW GDWD FHQWHU SURMHFWYV

x 3'DWOHQWHUYV DQG /DUJHVW 3URYLGHUV LQ &KLFDJR =~ %D[WHO
KWwWSV ED[WHO FRP GDWD FHQWHU FKLFDJR

xt 3$WW 3RZHU :LOOLVWRQ 1RUWK 'DNRWD ~ %D[WHO DFFHVVHG
FHQWHU DWODV SRZHU ZLOOLVWRQ QRUWK GDNRWD

x 3/DUJH /RDG )DFLOLW\ $GGLWLRQDO ,QIRUPDWLRQ ~ 0,62

xt '"HERUDK %DFK 3+RZ D VPDOO FLW\ LQ ,RZD EHFDPH DQ HSLFHQ
KWWSV QHZV PLFURVRIW FRP VRXUFH IHDWXUHYVY DL ZHVW GHV PF

x 5LFK OLOOHU 3$PD]JRQ 3XUVXHV 3RZHU 'HDO IRU rs ORUH 2KLR '
rt sqrx KWWSV 7277 GDWDFHQWHUIURQWLHU FRP FORXG DUWLFOI
PRUH RKLR GDWD FHQWHUV

x 'DQ 6ZLQKRH 33ULPH WRSV RXW ILUVW &KLFDJR GDWD FHQWHU
KWWSV ZzZzZ GDWDFHQWHUG\QDPLFV FRP HQ QHZV SULPH WRSV R>

x 7KLV LV DQ XQGHUFRXQW 7KLV ILIJXUH GRHV LWV EHVW WR LQF
RQH FDPSXV DV RQH GDWD FHQWHU 320LGZHVW 86 ~ %D[WHO KWW:¢

x» -RUGDQ $OMERXU 7RP :LOVR® QG GRRUWHGADWH®RFH $QDO\]L(
DQG 'DWD &HQWHU (QHU BDORQYXWERW (RPFWULF 3RZHU 5HVHDUFK
KWWSV ZZZ HSUL FRP UHVHDUFK SURGXFWV tqgsqsyzqv

xx 9LYDQ /HH 3DWWDEL 6HVKDGUL &ODUN 21LHOO HW DO 3%UH
&RQVXOWLQJ *URXS -DQ sq sqsv KWWSV ZZZ EFJ FRP SXEOLFD\
JURZWK

xi OD[ J)LOE\ B30LFURVRIW SXVKHVY EDFN r ELOOLRQ S@RRQXREXEFDW\
$SU x sgsv KWWSV ZZZ GLVSDWFK FRP VWRU\ EXVLQHVYV sqgsv qu
GDWD FHQWHUYV LQ OLFNLQJ FRXQW\ yszxtqzxqgqQXx

yo 1LYD <DGDY 3,QGLDQD V FLW\ RI 9DOSDUDLVR SXOOV WKH SOXJ
‘\QDPLFV ODU sw sgsv KWWSV 77Z GDWDFHQWHUG\QDPLFV FRP
WKH SOXJ RQ DJLQFRXUW GDWD FHQWHU SURMHFW

yi $SSOLHG 'LJLWDO LQ (OOHQGDOH 6HH DSSHQGL[ KWWSV ZzzZ
$03 'DWD &HQWHUV $SSHQGL[ SGI

y« +\SHUVFDOH 'DWD LQ 'RZDJLDF 6HH DSSHQGL[ KWWSV 7ZZZ UH
$03 'DWD &HQWHUV $SSHQGL[ SGI

yt 3*OREDO 'DWD &HQWHU 7UHQGYV sqsu =~ &%5( -XQ su sgsu KWW:¢
GDWD FHQWHU WUHQGV sqgsu

yo :RRG ODFNHQ]JLH JUDSK LQFOXGHG LQ -HII 6W -RKQ 33'DWD FHQV\
KHOS LW LQVWHDG" ~ &DQDU\ OHGLD )HE su sqsv KWWSV ZzZZ FI
DUH RYHUZKHOPLQJ WKH JULG FRXOG WKH\ KHOS LW LQVWHDG

yw 31RUWK $PHULFD 'DWD &HQWHU 7UHQGV +r sqsu ~ &%5( $XJ rz
KWWSV ZZZ FEUH FRP LQVLIJKWY UHSRUWYV QRUWK DPHULFD GDWI

w 3DWD &HQWHU 6LWH 6HOHFWLRQ :K\ OLGZHVWHUQ 86 ,V 6R $WV
.QRZOHGJH 2FW tr sqss KWWSV 727ZZ GDWDFHQWHUNQRZOHGJH |
ZK\ PLGZHVWHUQ XV LV VR DWWUDFWLYH WR K\SHUVFDOHUV

y» TLPRWK\ - %DUWLN 2® %XW )RU 3HUFHQWDJHV IRU (FRQRPLF 'H
(VWLPDWHY DUH 30DXVLEOH %DVHG RSMWKE 5 \MDW R KV HL MRHSMR Q-
sqry KWWSV ZZZ XSMRKQ RUJ UHVHDUFK KLJKOLJKWYV KRZ HIIHFE
LOQFHQWLYHYV

y» .DUHQ :HLVH 3%, WKH (OHFWULFLDQV DQG WKH %RR PRARN @ MR
sV sqsu KWWSYV Z2ZZ Q\WLPHV FRP sqsu rs sv WHFKQRORJ\ DL GDV

yi .HYLQ +DUG\ 36WDWHV UHWKLQN GDWD FHQWHUV DV pHOHFWUL
KWWSV PLQQHVRWDUHIRUPHU FRP sqsu gv qs VWDWHYVY UHWKLQN ¢



2 7KH &OHDQ DQG 5HOLDEOH *ULG $IIRUGDELOLW\ $FW LQFOXGHYV
HQYLURQPHQW IURP WKH XQFKHFNHG JURZWK Rl GDWD FHQWHUV |
VFDOH GDWD FHQWHUV DQG GLUHFWLQJ WKH ,/ (3$ WR SURSRVH H
*HQHUDO $VVHPEO\ sqsv KWWSV ZZZ LOJD JRY OHJLVODWLRQ %
'RF1XP txxz *$,' ry 'RF7\SH,"' +% /HJ,G rwswuy 6HVVLRQ,' rru *$ rqu

zt 4+ % rggx rsuWK ,QGLDQD *HQHUDO $VVHPEO\ sqgsv
KWWSYV LJD LQ JRY OHJLVODWLYH sqsv ELOOV KRXVH rqgx DFWLRC(

zz + ) szsy zuWK OLQQHVRWD /HILVODWXUH sgsv
KWWSV ZzZzZ KRXVH PQ JRY ELOOV ,QIR +)szsy zu sqgsVv ¢

2t + % rusx DQG rvxz wzWK 1RUWK 'DNRWD /HIJLVODWLYH $VVHPEO
sgsv UHJXODU VSRQVRU LQTXLU\ UHSUHVHQWDWLYH DQRYDN KWPO

z2v + ) rsxx zuWK OLQQHVRWD /HIJLVODWXUH sgqsv KWWSV ZzZZ Ut
E +RXVH I +)rsxx VVQ gq \ sqsv

2 + % rstz wzWK 1RUWK 'DNRWD /HIJLVODWLYH $VVHPEO\ sqsv X
sqgqsv UHJXODU ELOO RYHUYLHZ ERrstz KWPO"VHDUFK rstz

zv BHEHFFD 7KLHOH 3:3%LOO WR KHOS SRZHU $, GDWD FHQWHUV SX\
VWLOO SD\ " :<), ,QGLDQDSROLYVY OHWURSROLWDQ ,QGLDQDSROLYV :
KWWSV ZzZzz ZI\L RUJ QHZVY DUWLFOHYVY ELOO WR KHOS SRZHU DL GI
EXW KRRVLHUV ZRXOG VWLOO SD\

z sq ,/&6 twqv wgv rqsv KWWSV 7Z7ZZ LOJD JRY OHJLVODWLRQ LOF
2z ,& twsvrv KWWSV LJD LQ JRY ODZV sqst LF WLWOHV w w s v r

zz + % rwqgr rsuWK ,QGLDQD *HQHUDO $VVHPEO\ sqgsv
KWwSV LJD LQ JRY OHIJLVODWLYH sgqsv ELOOV KRXVH rwgr DFWLRC(C

ra¢. ,RZD &RGH tftustt KWWSV ZzZZ OHJLV LRZD JRY GRFV FRGH ust t
i 6 % zy .DQVDV /HIJLVODWXUH 6HVVLRQ RI sqsv KWWSV ZZZ NV
r@ 0&/ tsgv vuHH KWWSV ZZZ OHJLVODWXUH PL JRY /DZV 0&/"REM

9t sqgsu OLQQHVRWD 6WDWXWHYV tszx$ wx
KWWSV ZZZ UHYLVRU PQ JRY ODZV sqrzr w ODZV rus g ODZV ru s

‘. OLFKHOOH *ULIILWK 30LQQHVRWD ODZPDNHUV H[WHQG WD[ EUHI
5HIRUPHU -XQ rr sqsv KWWSV PLQQHVRWDUHIRUPHU FRP sqgsv q
EUHDNV IRU ELJ WHFK GDWD FHQWHUYV

raa 1'&& tvx tz s KWWSV QGOHJLV JRY FHQFRGH WvxFtz s SGI
" 2KLR 5HYLVHG &RGH trss rxv KWWSV FRGHV RKLR JRY RKLR UF

ra: -DNH =XFNHUPDQ 332KLR 6HQDWH EXGJHW ZRXOG HQG D KXJH WI
sgsv KWWSV VLIJQDOFOHYHODQG RUJ RKLR VHQDWH EXGJHW ZRX!

ram 6 % rxx sqsv 6RXWK 'DNRWD /HILVODWXUH KWWSV VGOHJLVOI
r; :LVFRQVLQ 6WDWXWHV tsty ug KWWSV GRFV OHJLV ZLVFRQVLC

rme 'DYLG /DSS 6XVDQ 6DWWHU .LPEHUO\ -DQDV HW DO 35( 5REX
/IRDG )RUHFDVWYV ~ 2IILFH RI 3BHRSOHfV &RXQVHO 6WDWH RI ODU\O
KwWwSsSyV 272z7zZ SMP FRP PHGLD 'RW&RP DERXW SMP ZKR ZH DUH SXE
RSF OHWWHU WR SMP ERDUG DVK]

mr )DELOLWLHV ZLWK GHOD\HG UHWLUHPHQWY DUH EDVHG RQ sqgst
KWWSV ZZZ HLD JRY HOHFWULFLW\ GDWD HPLVVLRQV DQG JDV
8QLRQ RI &RQFHUQHG 6FLHQWLVWYV *DV 30DQW $QDO\VLV 7RRO KV
SHUVLVWHQW,G GRL rq xzrq '91 81sx.% DW D UHODWLYHO\ FRQVHU
FRPELQHG F\FOH rv FDSDFLW\ IRU LQWHUQDO FRPEXVWLRQ DQG Yy

rre 3(YHUJ\ XSGDWHV ORQJ WHUP SODQ IRU PHHWLQJ FXVWRPHU HQ
KWWSV QHZVURRP HYHUJ\ FRP sgst qw rv (YHUJ\ XSGDWHYV ORQJ W
QHHGV

rmt 386 '"URXJKW ORQLWRU ~ 1DWLRQDO ,QWHJUDWHG '"URXJKW ,QIRU
KWWSV Z27ZZ GURXJKW JRY GDWD PDSV WRROV XV GURXJKW PRQLW



me 6HH 3*URXQGZDWHU '"HFOLQH DQG '"HSOHWLRQ ~ 86 *HRORJLFDO
WRSLFV ZDWHU VFLHQFH VFKRRO VFLHQFH JURXQGZDWHU GHFOLQI
JODYHOOH %ODFNL OLJOLR]]JL DQG (OL 0OXUUD\ 3$PHULFD ,V 8VLQJ
1HZ <RUN 7LPHV $XJ sy sgst KWWSV Z7Z7ZZ Q\WLPHV FRP LQWHUDI
GU\LQJ FOLPDWH FKDQJH KWPO

rm 6HH IRU LQVWDQFH UHSRUWLQJ RQ :HVW 'HVY ORLQHV LQ /LQGVH
FHQWHUV XVH LQ :HVW 'HV ORLQHYV ~ )HE w sqsu KWWSV ZKRrt F|
FHQWHUVY XVH LQ ZHVW GHV PRLQHV

rv. 6HH IRU LQVWDQFH WKH ZDWHU XVH HVWLPDWHY IRU D GDWD Ft
FDPSXV WR EH EXLOW RQ 9DQ :HUW V OHJD 6LWH LQ 2KLR ~ 'DWD &l
KWwSyVY 7zZzZzZ GDWDFHQWHUG\QDPLFVY FRP HQ QHZV GDWD FHQWHU
RKLR

i 6HH IRU LQVWDQFH WKH PD\RU 3RUW :DVKLQJWRQ :, TXRWHG L
SODQV SXW VSRWOLJKW RQ :LVFRQVLQ SRZHU VXSSO\ ~ %DGJHU ,Q
ZDVKLQJWRQ GDWD FHQWHU SODQV SXW VSRWOLJKW RQ ZLVFRQVL
LQ OLFN =DZLVODN 3p8QSUHFHGHQWHG GHPDQGY 3URSRVHG rwq D
&RXQWDALO\ +HBDGGRFN 3XEOLFDWLRQV -XQ Vv sqgsu

ZZZ GDLO\KHUDOG FRP sqsuqwqv EXVLQHVV XQSUHFHGHQWHG GHPEL
EH WKH ODUJHVW LQ ODNH FRXQW\

my (OOHQ 7KRPDV 37KH $, GDWD FHQWHU ERRP EZHCONVFSRORE QHE
*RRJOH RU OHWD ~ %XVLQHVV ,QVLGHU ODU rr sqsv KWWSV 2ZzZ.
LQ FRQVWUXFWLRQ QRW ELJ WHFK sqgsv t

2 'DWD &HQWHUV LQ 9LUJLQLD sqgsu 9LUJLQLD -RLQW /HJLVODW
KWwWSV MODUF YLUJLQLD JRY ODQGLQJ sqgsu GDWD FHQWHUV LQ °

rsc 6HEDVWLDQ 2EDQGR 37XUQHU ZLQV s% 2KLR GDWD FHQWHU MF
KWWSV Z7Z2ZZ FRQVWUXFWLRQGLYH FRP QHZV WXUQHU ZLQV RKLR

st DWK\ %ROWHQ B30LFURVRIW EX\V ODQG LQ 9DQ OHWHU IRU DQR
tr sgsu KWWSV 727Z7Z EXVLQHVVUHFRUG FRP PLFURVRIW EX\V ODQ
FDPSXV

rsc $QG\ 3SIDWUL]JLR 3*3DWD FHQWHU SURYLGHU UD]HV vv KRPHV WR |
ODU sr sgqsu KWWSV Z7ZZZ QHWZRUNZRUOG FRP DUWLFOH sqgxrsqz
PDNH URRP IRU LOOLQRLY FDPSXV KWPO

st 5SHQpH &RRSHU 33p&RVWFR VL]HGY EXLOGLQJYVY FRQFHUQ )DUPLQ
.673 +XEEDUG %YURDGFDVWLQJ 6HS rx sgsu KWWSV NVWS FRP
UHGHYHORSPHQW PRYHV IRUZDUG DV QHLJKERUV YRLFH RSSRVLW

rst. 1LFN 5RPPHO 331HZ GDWD FHOQWHUV SODQQHG : LR/FRAYRYKIXE:Q D
sX sgsv KWWSV ZzZzZ ZSU RUJ QHZV QHZ GDWD FHQWHU NHQRVKD

rs'" ODULVVD 3D\QH 3&HGDU 5DSLGV &LW\ &RXQFLO DGYDQFHV UH]F
sgsu KwWwSsV z7zzZ WKHIJDJHWWH FRP ORFDO JRYHUQPHQW FHGDU
FHGDU LQGXVWULDO FHQWHU

st JRXGRXQ &RXQW\ 9, LV DQ H[WUHPH EXW LW SURYLGHV WKH F1
G\QDPLFV 6HH 'DYLG &KHUQLFRII DQG ODWW 9LQFHQW 37KH )XWX
IRXGRXQ &RXQW\ DQG 'DWD &HQWHU $OOH\ ~ 'DWD &HQWHU )URQ
KWWSV ZZZ GDWDFHQWHUIURQWLHU FRP VLWH VHOHFWLRQ DUWI
SRZHU LQ YLUJLQLDV ORXGRXQ FRXQW\ DQG GDWD FHQWHU DOOH

s> 6HH IRU LQVWDQFH &OD\WRQ %DXPJDUWK 30RQURYLD FRPPXQL
,QGLDQD (FRQRPLF 'LIJHVW )HE v sqsv KWWSV LQGLDQDHFRQRF
5HFHQW 6WDWHZLGH ,PSOLFDWLRQV $UWLFOH ORQURYLD FRPPXQLl
FHQWHU tr rsq rrytvy

st 'DQ 6ZLQKRH 3$SSOLHG 'LJLWDO VHFXUHV sgqqP GHEW IDFLOLW
&HQWUH "\QDPLFV -XQ rg sgqsu KWWSV Z727ZZ GDWDFHQWHUG\QDP
sqqg PLOOLRQ GHEW IDFLOLW\ IRU QRUWK GDNRWD GDWD FHQWHU

rsi -RH\ +DUULV 3+RXVLQJ H[SDQVLRQ FRPLQJ WR VPDOO 1RUWK 'L
%LVPDUFN 73X.E X@H sqsu KWWSV ELVPDUFNWULEXQH FRP QHZV Vv
FRPLQJ HOOHQGDOH VPDOO QRUWK GDNRWD WRZQ GDWD FHQWHU
IEyxFsxuzyuE KWPO"



rt¢. 3 LYLO ODZVXLW DJDLQVW $WODV 3RZHU WR PRYH IRUZDUG ~ )L
KWWSV ZzzZ NIN\UWY FRP YLGHR sgqsu rg rx FLYLO ODZVXLW DJDLQV

rr 3$WODV 3RZHU GDWD FHQWHU HQYLURQPHQWDO QRLVH FRPSOD
KWWSV LQYF FRP QRLVH FRQWURO DWODV SRZHU GDWD FHQWHU

rts $ vqq 0: H[SDQVLRQ RI $WODV 3RZHU LV XQGHU FRQVWUXFWLRQ
'LJLWDO rqgqq 0: DQG &ULWLFDO 'DWD +RXVH wuvv 0: DUH JRLQJ WE
DSSHQGL[ DV ZHOO DV 3%DVLQ (OHFWULF WR %XLOG r ugq OHJDZD
%DVLQ (OHFWULF 3RZHU &RRSHUDWLYH -DQ st sqsv KWWSV ZZ.
UHOHDVHYV %DVLQ (OHFWULF WR EXLOG r ugg PHIJDZDWW JHQHUDW

rtt /[LQGVD\ OXVFDWR 3:0DVVLYH OLFURVRIW GDWD FHQWHU EULQJV
WR 5DFLQH GIRXZDMK\WNHH -RXUQDDQ6HQ WdgEh O
KWWSV ZzZZ MVRQOLQH FRP VWRU\ PRQH\ EXVLQHVYV sqsu qz rs PD
KXJH DPRXQWYV RI SRZHU ZDWHU xuxxyzxrqgqgx

rtu. 1LYD <DGDY 30LQQHVRWD V &LW\ RI )DUPLQJWRQ VXHG RYHU 71
'"HF rz sgqsu KWWSV 727ZZ GDWDFHQWHUG\QDPLFV FRP HQ QHZV P/
WUDFW GDWD FHQWHU EXLOG

v *HRUJLD %XWOHU 3$SSOLFDWLRQ IRU r tEQ GDWD FHQWHU LQ &
'\QDPLFV -XQ ru sqsu KWWSV ZZZ GDWDFHQWHUG\QDPLFV FRP }
LQ FKHVWHUWRQ LQGLDQD ZLWKGUDZQ

rtv. 3y ru s vKHHOHU 'DWD &HQWHU 3XEOLF OHHWLQJ ~ -XVW 7UDQVLW
KWWSV zZ2ZZ IDFHERRN FRP PHGLD VHW "YDQLW\ -XVW7UDQVLWLRC

rtx  85& &DXVH 1R uwqgqzx KWWSV LXUF SRUWDO LQ JRY GRFNHWH(
gqrGGyqtyrxH

ty 'DQ 6ZLQKRH 3,QGLDQD DGYRFDF\ JURXS FDOOV IRU VWDWH GD)
2FW tqg sqsu KWWSV ZzZZZ GDWDFHQWHUG\QDPLFVY FRP HQ QHZV L
PRUDWRULXP LQ VWDWH

Mz : DONHU 2UHQVWHLQ 3$PD]RQ VXVSHQGY OLQQHVRWD GDWD FHC
EUHDNV ~ 6WDU 7ULEXQH RQ 061 0D\ ss sqsv KWWSV ZZZ PVQ FR
VXVSHQGVY PLQQHVRWD GDWD FHQWHU DV ODZPDNHUV SODQ WR U}

re ODUD 6XPPHUV 33-0 EURNH WKH FDSDFLW\ DXFWLRQ+EXW KHU
1RY w sgqsu KWWSV Z7ZZZ FLWL]JHQVXWLOLW\ERDUG RUJ EORJ sqgsu
KHUHV KRZ WKH\ FDQ IL[ LW

rwi &ODUD 6XPPHUV 33-09V JDV WUDFN ZKDW JLYHV" &LWL]JHQV 8W
KWWSV ZZZ FLWL]JHQVXWLOLW\ERDUG RUJ EORJ sqsu rr gy SMPV J

rwe /JLVD %DUUHWW 6WHYH *DZ 'DYLG 6DSSHU HW DO 33&OHDQ (QH
0,62 633 ,36%& $QQXDO ,VVXHV 5HYLHZ ~ 0,62 )HE sw sgqsv FGQ PL
633 sq,36%& sq$QQXDO sq,VVXHV sq5HYLHZ sq6XEPLVVLRQ sq
Ssg&OHDQ sq(QHUJ\ sq2UJDQL]DWLRQVwyxstr SGI

o -HUHP\ )LVKHU /DXULH :LOOLDPV 'RUL -DHPMDDQGE QH ITHW VDKWV $
'"HPDQG IRU (OHFWULFLW\ &DQ 'dll-tMHUD & OMPE Q&HIS* slgG u
KWwWSV Z7Z2ZZ VLHUUDFOXE RUJ VLWHYV GHIDXOW ILOHV sqgsu qz GHP

' $P\ %DUULOOHDX[ ®ORUH 7KDQ r qgqq :LVFRQVLQLWHY 6LJQ 2SHQ
ss sqsu KWWSV ZZZ FOHDQZLVFRQVLQ RUJ DFWLRQ QHWZRUN WF
ZLVFRQVLQ

&RYHU FUHGLWYV

SRUWHU &RXQW\ 3X-K&MF OHIHHQOWMLLQVMLR Q 1R WKWKREHW W 24 LDFHERRN F
IELG xtyyyuyrvrtsuuw VHW D xtyyytyxrxzzsqgx

$PD]RQ 'DWD &HQWHUYV 6SULQJLQJ 8S 5D&HAKIRGIHVW RI 6RXWK %HC
KWWSV zZ2zZZ XVDWRGD\ FRP VWRU\ EXVLQHVYV sqsu rs rz DPD]RQ G
Rl VRXWK EHQG xxgsyxuggqgx "JQW FIU JFD FDW S



