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([HFXWYH 6 XP P DU

,Q RUGHU W GHWUP LQH WH QDWKUH DQG G\ QDP LFV RI VWKH ,WaDQ GDWEDVH LQGXVW\ 8 s 7R

LQIRWMIFKQRCRJLHV XQGHUWRRN D VWKG\ W LGHQWI\ DQG FKDUDFWIUL] H GDWEDVHV FRQWLQLQJ LQIRUP DWRQ

SUHGRP LQDQW) DERXW,WQO ,WADQ GDWEDVHV DUH LP SRUWQWNQRZ HGJH WRO/ IRUEXVLQHVV RS HUDW UV

EXVLQHVV FRQVXOMQW DFFRXQWQW Z \ HUV VFLHQWVW DQG DQ\ RQH HO/H Z KR QHHGV FRP SUHKHQVLYH

DQG UHADEGOH LQIRUP DWRQ DERXW, WO 7 KLV VW G\ JLYHV LOQGXVWA RSHUDWUYV DQG GDWEDVH XVHUV DQ

RYHUYLHZ RI WH P DUNHWRIIHU LW VWHQJWY DQG Z HDNQHVVHV DQG VRP H H[ SHFWG FKDQJHV DQG WHQGV

8 S XQWO QRZ aOWMH DWHQWRQ KDV EHHQ JLYHQ W WH ,WwabDQ GDWEDVH LQGXVW\N E\ WH SRSXOMU RU

VSHFLDOVWF SUHVV DQG WH SUHVHQWVW G\ LV WKH | LUVWRI LW NLQG

7KH P DUNHW DYDLODELAOW RI GDWEDVHV DERXW WO KDV EHHQ P RQLWUHG VLQFH IRU WKH RQOQQH
3* XLGH WR ,WAaDQ ' DWEDVHV’ K W\& Z Z Z XSWLWRU 7 KH SUHVHQW VW G\ FXUUHQWDV RI 0 D\

FLWHV ,WAa.DQ GDWEDVHV 2 | WKHVH DUH DYDLODEGOH 3 RQAQH" YLD , QWHUQHW DUH GLVWILE X WG
RQ &' 520 RU RWHU UHP RYDEOH FRP SXWU P HGLD DUH DYDLODEOH LQ ERW |IRUP DW DQG D UH

VHDUFKDECOH Z LW DVVLVWQFH RI WIDLQHG SHUVRQQHO 7 KH SURGXFW FRYHU D Z LGH UDQJH RI VXEMFW EXW

WH P RVWSRSXOMU WRSLFV DUH SXEQF UHFRUGV DQG CHJLVODWRQ $ ERXWW R WLUGV RI WH SURGXFW DUH

DYDLODEOH XSRQ VXEVFUSWRQ Z KLOH WH UHP DLQGHU FDQ EH XVHG DWQR FRVW 7 KH YDVW P DMRULW RI

,WAO.DQ GDWEDVHV LV SURGXFHG E\ ,WADQ FRP SDQLHV DQG LV LQ WKH ,W0ODQ MQJ XDJH + RZ HYHU D IHZ

SURGXFW KDYH EHHQ SURGXFHG E\ FRP SDQLHV KHDGTXDUWUHG LQ RWHU FRXQWLHV ,Q DGGLWRQ VRP H

SURGXFW DUH DYDLODEGCH LQ ,WODQ DQG ( QJAVK RQO ( QJAVK RU P XOMSCH QJXDJHV 6 XEVWQWDO

P RUH ,WADQ GDWEDVHV R KDYH EHHQ SURGXFHG E\ FRP P HUFLDO HQWHUS ULVHV DOKRXJK D
VLI QLILFDQW DP RXQW KDV UHVXOMG |IURP WH HITRUW RI WH SXEOQF DGP LQLVWDWRQ GDWEDVHV
X QLY HUVLWHYV SURGXFW RUQRQ SURILWHQWWHV SURGXFW

7 KHVH DQG RWHU GDW DUH LOOX VWIDWG WURXJKRXWWH IROCRZ LQJ SDJHV ,Q DGGLWRQ WH P DUNHWRIIHURI

,WADQ GDWEDVHV LV FRP SDUHG Z LW VWDWDYDLODEO Z RUGGZ LGH DFFRUGLQJ W 0 ( : LOODP VY DUWFCH

36 WWH RI WKH ' DWEDVH ,QGXVW\ ~ ) LQDOO D SURILH RI WKH W SLFDO ,WODQ GDWEDVH XVHU LV RIIHUHG

7 KH LQIRUP DWRQ LQ WKLV VWG\ LV RIITHUHG LQ WH EHOHI WDWLWLV LOQWHUHVWQJ W GDWEDVH SURGXFHUV

GLVWLE XWR UV DQG XVHUV DQG LQ WWKH KRSH WDWDZ DUHQHVV RI WH P DUNHWV FKDUDFWULVWFV VWHQJ WYV DQG

Z HDNQHVVHV Z LOO GHDG W DQ RYHUDOO LP SURYHP HQWRI WH TXDAOW DQG DYDLODELAW RI ,WADQ GDWEDVHV

<« $ OOUL) KW UHVHUY HG
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5 LDV VX QW

/ D 8S 7R LQIRWVWHFKQRORJLHV KD LQWDSUHVR XQR VWGLR SHU LGHQWILFDUH H FDUDWWUL] ] DUH J Q. DUFKLYL

GLJ LWA. FKH FRQWQJRQR LQIRUP D] LRQL VX QO[, W0OD FRQ OR VFRSR GL FRQRVFHUH LOP HUFDW LWODQR GHOH

EDQFKH GDW H FDUDWHULVWFKH GHL SURGRWAL H O GLQDP LFLW GHOORIIHUW 4 XHVW EDQFKH GDW LWADQH

UDS SUHVHQWQR XQ LP SRUWQW IRQW GL LQIRUP D] LRQH D GLVSRVL] LRQH GL FKLXQTXH DEELD ELVRJQR GL

UDFFRJQOHUH LQ XQ P RGR HIILFDFH LQIRUP D] LRQL P LUDWH / R VWGLR XQLFR QHO VXR JHQHUH D WDWDUH

TXHVW QXRYR P HUFDW SUHVHQW XQ SDQRUDP D GHOOfRIITHUW QH GHVFULYH L SXQW GL IRU D H OH FDUHQ] H

HG RITUH DOFXQH SUHYLVLRQL SHU LOI XW UR

' DO LO P HUFDW LWADQR GHOH EDQFKH GDW g VWW UHJRODUP HQW P D LQIRUP DCOP HQW UHFHQVLW

GDOD 8 S 7R LQIRWFKQRORJILHV QHOD 3* XLGD DOMH % DQFKH ' DW ,WADQH  SUHVHQW LQ UHW QHO VLW

KWS Z Z Z XSWLWRU] ,0SUHVHQWH VWGLR DJJLRUQDW D P DJJLR F LW EDQFKH GDW LWODQH
GL FXL g DFFHVVLELCGH LQ UHW 2 RQQQH’ g GLVWILEXLW VX &' 520 R DOMR VXSSRUW
P DJQHWFR SRUWWGH g GLVSRQLELOH LQ HQWDP EL L IRUP DW HG LO ULP DQHQW q DFFHVVLE LOH
LQGLUHWDP HQWH FRQ OIDVVLVWQ] D GL XQ RSHUDWUH , SURGRWY WDWDQR XQYDP SLD JDP P D GL DUIRP HQW

WD FXL VSLFFDQR OHJLVOD] LRQH H GDW XIILFLDOL /' H EDQFKH GDW VRQR SHU GXH WU L GLVSRQLELQ YLD

DEERQDP HQW P HQWH XQ WU R q DFFHVVLELOH J UDWKLWP HQW / D P DJJLRU SDUW GHOMH EDQFKH GDW VRQR

3P DGH LQ ,WO ~ * SURGRWW GD D] LHQGH LWADQH LQ AQJ XD LWADQD $ CFXQH EDQFKH GDW LWOADQH VRQR

RIITHUM GD D] LHQGH HVWUH HG DOGFXQH * VLD SURGRWW LQ ,WdaD VLD DOOTHVWUR * VRQR VFUMWWH LQ QQJXD

VWDQLHUD LQJCOHVH HG DOMH QQJ XH " L WKWL L SURGRWL FDWCORJDW QHO SUHVHQW VW GLR VRQR VWW

FUHDW GD D] LHQGH FRP P HUFLDQL GDOD SXEEQFD DP P LQLVWD] LRQH GDOH XQLYHUVLW H G DOH

DVVRFLD] LRQL VHQ] D ILQH GL OXFUR

4 XHVW HG DOML GDW. YHQJRQR SUHVHQWW HG LOX VWDW VXOH VHJ XHQW SDJLQH / fRIITHUW GL EDQFKH GDW LQ

,VWDOD YLHQH FRQIURQWW FRQ TXHOD LQWUQD] LRQDCH 0 ( : LOADP V 36 WWH Rl WKH ' DWEDVH ,QGX VWA ~

,QILQH LQ EDVH DOXH RVVHUYD] LRQL VXOWSR GL P HUFDW YLHQH SURSRVW XQ SURILCR GHOSUREDELOH XWQW

< 7 XWL L GLULWA ULVHUY DW.
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,MDADQ ' DWEDVHYV

7 KH P DUNHWDYDLODE LOW RI ,WODQ GDWEDVHV KDV EHHQ P RQLWUHG E\ 8 S 7R LQIRWFKQRORJLHV VLQFH
LQ D UHJ XODU \ HWLQIRUP DOP DQQHU ,Q WKLV SHULRG VL) QLILFDQWFKDQJHV KDYH EHHQ REVHUYHG LQ WKH
FKDUDFWHULVWFV Rl WKH P DUNHWRIIHU QHZ GDWEDVHV DSSHDUHG RVWKHUV GLVDSSHDUHG SULFHV LQFUHDVHG RU
GHFUHDVHG DQG VRP H GDWEDVHV EHFDP H IUHH SURGXFW P L] UDWIG IURP WOQHWWR ,QWHUQHWRUIURP &' W
9 ' DQG VRP H VXEVFULSWRQ SROFLHV UHOD[ HG 2 YHUDOO WKH P DUNHWKDV SURYHG LWHO W EH G\ QDP LF

H[ SHULHQFLQJ P XWWRQV WDQVIRUP DWRQV P LJUDWRQV IXVLRQV DQG DCP RVW UHYROXWRQV

LWK WKH P RVW UHFHQW XS GDW LQ 0 D\ Rl 8 S 7R LWV 3* XLGH W ,wWwabQ ' DWEDVHV’
K WS Z Z Z XSWLWRUJ P RQLWUKW LW Z DV GHFLGHG W FKDUDFWUL]H DQG TXDQWI\ WLV ,WAabQ
LQGX VWA LQ WHUP V RI WKH QXP EHURI GDWEDVHV VHFWU Rl LQWHUHVW P RGHV RI DFFHVV HW 7 KLV GHFLVLRQ
Z DV P RWYDWG E\ WKH EHOHI WWKDWVXFK LQIRUP DWRQ LV XVHIXODQG LQWUHVWQJ W SURGXFHUV GLVWLE XW UV

DQG XVHUV RI GDWEDVHV LQ ,W0O DQG LQ RWHU ( XURSHDQ P DUNHW

7 KH IRORZ LQJ DQDO VLV GHVFULEHV WH ,WaODQ RIIHU RI GDWEDVHV DQG UHIHUV WR WH VLWKDWRQ LQ 0 D\
7 KLV EDVHOAQH VWG\ Z LOOEH WH EDVLV IRUIXWUH DQDO VHV RI WHQGV LQ WKLV LQGXVWA\ % HI RUH
SUHVHQWQJ WKH UHVXON RI WKH EDVHO.QH VW G\ GHVFULSWRQV Rl WKH FADVVLI LFDWRQ VFKHP H DQG GHILQLWRQV

RI WKH WVHUP LQRORJ\ XWOQO] HG DUH SURYLGHG

Databases defined and classified

' DWEDVHV P D\ EH GHILQHG DV HHFWRQLF DUFKLYHV FRQWLQLQJ LQIRUP DWRQ WDWFDQ EH VHDUFKHG DQG
UHWJILHY HG XVLQJ DSSURSULDW VRIW DUH 7 KH SXUSRVH RI D GDWEDVH LV W VWUH DQG RUJDQL] H JUHDW

DP RXQW RI LQIRUP DWRQ DQG W IDFLOWW WH UHWLHY DORI VXFK LQIRUP DWRQ

) RUUHDVRQV RI SUDFWFDOW DQG P DUNHWQJ WH FRQWQWRI LQGLYLGXDO GDWEDVHV LV W SLFDOO UHVWLFWG
W D QDUURZ VXEMFWP DWWHU : RUOGZ LGH GDWEDVHV DUH DYDLODECH IRUDCP RVWDOOVXEMFWP DWHUV  WKH\

FROHFW Oz V GHP RJUDSKLF VWWVWFV QHZ VSDSHU DUWFOHV GRFXP HQWU\ I LCP FASV QVvw Rl WH
FKHP LFDOSURSHUWHV RI GUXJV LP DJHV RI WDGHP DUNV HW ,WOADQ GDWEDVHV DOVR FRQWLQ LQIRUP DWRQ
RQ DQ\ VXEMIFW EXWWHLU JHRJUDSKLFDO FRYHUDJH LV AP LWHG W ,WO ,WADQ GDWEDVHV FROHFW ,WADQ
DZ V GHP RJUDSKLFV DERXWWH ,WADQ SRSXMWRQ DUWFOHV RI QHZ VSDSHUV SXEQVKHG LQ ,WO YLGHR

FASVY RU ILCP V SURGXFHG LQ ,WO RU DERXW,WO FKHP LFDO SURSHUWHV RI GUXJV DXWRUL] HG IRU VDO LQ
, WO HW ,WAa.DQ GDWEDVHV DUH QRW RQO 3P DGH LQ ,WO ~ EXWWH\ DUH DOVR SURGXFHG LQ RWHU

FRXQWLHV DQG WKHLU FRQWQWFDQ EH LQ WH ,WaDQ QJXDJH RULQ DQ\ RWHU (DQJXDJH + RZ HYHU WH
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FRQWQW RI ,WADQ GDWEDVHV LV DX D\V IRFXVHG RQ ,WO 7 KHUHI R UH GDWEDVHV WDW FRQWLQ

LQIRUP DWRQ DERXW,WO Z LWKLQ D ( XURSHDQ RU LQWUQDWRQDOFRQW[ WKDYH QRWEHHQ FRQVLGHUHG ,WaDQ

GDWEDVHV HYHQ WRXJK WH\ P D\ EH XVHIXOWRO/ IRU UHVHDUFKLQJ DERXW, WO 6 LP LCDUO GDWE DVHV

KDYLQJ CRFDOLQWUHVWRQO QNH D XQLYHUVLW fV DUFKLYH RI UHVHDUFK SURMFW RUD WZ QfV KRWO AAVWQJ

KDYH DOVR QRWEHHQ FRQVLGHUHG ,WADQ GDWEDVHV IRU WKH SUHVHQW S XUSRVHV ) LQDOO GDWEDVHV RI

LOQOWHUQDWRQDOFKDUDFWU WKDWDUH XWQA] HG LQ ,WO KDYH VLP LODUO QRWEHHQ FRQVLGHUHG LQ WKLV UHS RUW

$ V WKH SUHYLRXV SDUDJUDSK LOOXVWDWV VXEMFW P DWHU UHSUHVHQW D |LUVYW P HWRG RI FOVVLI\ LQJ

GDWEDVHV $ VHFRQG P HWRG RI GLVWQJXLVKLQJ GDWEDVHV UHIHUW W WH IRUP DW RU W SH RI GLJLWO

P HGLD LQ Z KLFK WH\ DUH VWUHG 5 HIDUGLQJ P HGLD WSH W R P DLQ FOOVVHV RI GDWEDVHV DUH

UHFRJ QL] HG

2 QOQH GDWEDVHV DUH VWUHG RQ D FRP SXWU DQG DUH LQWUURJ DWHG UHP RWO E\ XVHUV 7 RGD\  WH

P DMRUMW RI RQAOQH GDWEDVHV DUH GLVWLEXWG RQ WH : RUGG : LGH : HE % XWEHIRUH WKH Z LGH

DYDLOODELAW RI ,QWHUQHW RQAQH GDWEDVHV FRXOG EH DFFHVVHG WURXJK D GLUHFWP RGHP FRQQHFWRQ

EHW HHQ WKH XVHUfV FRP SXWUDQG WH UHP RWH VHUY HU

3 RUWEOH GDWEDVHV DUH LOWUURJ DWHG CRFDOO E\ XVHUY RQ WHLU SHUVRQDO FRP S XWUV + RZ HYHU W

EH VROG RU GLVWILEXWG SRUWEO GDWEDVHV DUH WIDQVSRUWG RQ UHP RYDEOH FRP SXWU GLVNV VXFK DV

&' 520 V"' 9" 520 VRUIRSS\ GLYNV RUWH\ DUH GRZ Q(RDGHG LQ WHLU HQWUHW DV D ILCH IURP

, QWHUQHWWR WH XVHUVY Z RUNVWWRQV

( VVHQWDOO WH FRQWQWRI DQ RQOQH GDWEDVH LV DFFHVVHG RQO LQ SDUWE\ WH XVHU Z KLOH D SRUWE

GDWEDVH LV HQWUHO SUHVHQWRQ WH XVHUTV FRP SXWU QR P DWHUKRZ LWZ DV WDQVIHUUHG W HUH ) RUWH

SXUSRVH RI WLV UHSRUW D WLUG IRUP DW RI GDWEDVH KDV EHHQ UHFRJQL] HG WH 3DVVLVWHG VHDUFK”

DUFK LY H 7 KHVH DUH HOHFWRQLF DUFKLYHV WWDWP D\ QRWEH VHDUFKHG GLUHFWD E\ WH XVHU EXWLQVWDG DUH

VHDUFKHG E\ WDLQHG SHUYVRQQHO XSRQ D XVHUIV UHTXHVW $ OKRXJK WHVH GDWEDVHV DUH QRW DFW DGO

DYDLODEOH RQ WKH P DUNHW LWZ DV GHFLGHG WR LQFOXGH WHP LQ WH SUHVHQWDQDO VLV IRU WKH LP SRUWQW

LQIRUP DWRQ WKH\ FRQWLQ

$ WLUG GLVWQJ XLVKLQJ FKDUDFWULVWF RI GDWEDVHV UHIHUW W WH QDWUH RI WH LQIRUP DWRQ WH\

FRQWLQ

RUG RULHQWG RU W[ WEDVHG GDWEDVHV DUH WKH P RVWFRP P RQ WSH KDYLQJ EHHQ WH ILUVWW SH

Rl GDWEDVH W EH GHYHORSHG : RUG RULHQWG GDWEDVHV FDQ FRQWLQ QvVw HJ GLUHFW ULHV

$ OO UL) KW UHVHUYHG < 8 S 7R LQIRWVHFKQRORJ LHV VFUO
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\ HDUERRNV RU FDWRIJV ELEQRJUDSKLF FLWWRQV W SULQWG Z RUNV RU WH 31X0 W[ W RI DUWFCHV
DZ V SXEQF UHFRUGVY RU RWHU RIILFLDO GRFXP HQW |IRU H[ DP SO ) RUWH SUHVHQW VW G\ Z RUG
RULHQWG GDWEDVHV KDYH EHHQ I XU HU FODVVLILHG DV GLUHFWU\ FDWORJ ELEQRJUDSKLF ELEQGRJUDSKLF

SOXV DEVWDFW VXP P DULHV DQG IXQ W[ W

1 XP EHUV RULHQWG GDWEDVHV FRQWLQ RQO RU P RVWA QXP HULFDO GDW LQ OVW RU LQ WEGHV

) LODQFLDODQG P DUNHWGDW DQG VWWVWFV DUH W SLFDOFRQWQW RI QXP HULFDOGDWEDVHV

' DWEDVHV FOOVVLILHG DV KDYLQJ DXGLRYLGHR FRQWQW FDQ FRQWLQ LP DJHV HJ GLDJ UDP V VWOO
SKRWJUDSKV |LCP DQG VRXQG UHFRUGLQJV HJ P XVLF VSHHFK 2 ITWVHQ DXGLRYLGHR GDWEDQNYV DOVR

FRQWLQ VLP SOH WH[ W DQG GHVFULSWRUV NH\ Z RUGV W |IDFLOWW VHDUFKLQJ

& CHDUO VRP H GDWEDVHV FRQWLQ P L[ HG W SHV RI UHFRUGV ) RU Hf DP SGH D GDWEDVH RI SDWQW
LQIRUP DWRQ Z LOO LQFOXGH WH[ W GHVFULSWRQV RI HDFK LQYHQWRQ EXW DO/R GUDZ LQJV DQG GLDJUDP V
+ RZ HYHU WH FKDUDFWHUL] LQJ |IHDWUH RI WLV WSH RI GDWEDVH LV WDW LW FRQWLQV WH IX0 W[ W RI
SDWQW 7 KHUHIRUH IRU WKH SXUSRVHV RI WLV UHSRUW GDWEDVHV Z LW P L[ HG FRQWQW KDYH EHHQ

FOOVVLILHG DFFRUGLQJ WR WHLUP RVWGLVWQJ XLVKLQJ | HDW UH

2 WKHU IHDW UHV RI GDWEDVHV H[ DP LQHG LQ WKH FXUUHQWVWG\ LQFOXGH MQJXDJH FRVW IUHH YV IRU IHH
DQG XSGDWQJ VFKHGXOH KRZ RIWQ QHZ GDW DUH DGGHG RU ROG GDW DUH P RGLILHG ,Q DGGLWRQ WH
EDVLF FKDUDFWULVWFV RI GDWEDVH SURGXFHUV LQFOXGLQJ FRXQW\ RI RULJLQ DQG HFRQRP LF VHFWU KDYH

EHHQ UHFRUGHG

Data collection and analysis

& ULWHULD IRU VHOHFWRQ 7R EH LQFOXGHG LQ WH 3* XLGH W ,WaDQ ' DWEDVHV’ D GDWEDVH KDG W EH
JHRJUDSKLFDOO IRFXVHG RQ ,WO ,I D GDWEDVHTV DFWDOFRYHUDJH RI WKH FRXQW\ Z DV RQO SDUWDO LW
Z DV LQFOXGHG LWL GLG QRWH[ FOXGH D SULRUL RWHU UHJLRQV $ GGLWRQDO GDWEDVHV KDG W SHUP LW
VHDUFKLQJ DFFRUGLQJ W XVHU GHILQHG FULWULD 7 KH HYDOXDWRQ RI 3VHDUFKDECOH" DUFKLYHV Z DV TXLW
JHQHURXYVY DQG VRP HSURGXFW Z HUH LOFOXGHG IRUWH YDOXH RI WCHLU LQIRUP DWRQ HYHQ WRXJK WH\ RQO

RIITHUHG 3 J XLGHG EURZ VLQJ ~ UDWHUWDQ VHDUFKLQJ

6 RX UFHV ,WA.DQ GDWEDVHV Z HUH LGHQWILHG RYHUD SHULRG RI \ HDUWW ITURP SXEOQOF VRXUFHV LQFOXGLQJ
, QWHUQHW QHZ VSDSHUV LQ SDUWFXOMU ,0 6RM™ 2 UH DQG DGYHUWVLQJ 7 KHUHI RUH WH SUHVHQW
FROHFWRQ P D\ KDYH LQDGYHUWHQWA RP LWHG VRP H ,WADQ GDWEDVHV IRU WKH IDFWWDWWH\ Z HUH QRW

LGHQWILDECH E\ WHVH FRP P RQ LQIRUP DWRQ VRXUFHV ,WLV KRSHG WDW DV D UHVXONRI SXEQVKLQJ WLV

$ OO UL) KW UHVHUYHG < 8 S 7R LQIRWVHFKQRORJ LHV VFUO



,WADQ ' DWEDVHV $ %DVHOQH 0 DUNHW5 HVHDUFK 5 HSRUW

UHSRUWIURP WH 3* XLGH W ,WwabQ ' DWEDVHV" SURGXFHUV RI WKH P RUH REVFXUH GDWEDVHV Z LOO FRQWFW

8 S 7R LQIRWVHFKQRORJLHV LQ RUGHU WKDWWHLU SURGXFW EH LQVHUWG LQ I XWUH XSGDWYV

' DW VWUDJH DQG P DQLSX ODWRQ ' DW Z HUH FROHFWG IURP SXEQF VRXUFHV DV SUHYLRXVO GHVFULEHG

DQG HQWUHG LQWR D SURSULHWU GDWEDVH IRUHDVH RI P DQDJHP HQW XSGDWQJ DQG VWWVWFDOHOMERUDWRQ

) RU HDFK SURGXFW WH IRORZ LQJ GHWLO/Y Z HUH UHFRUGHG P HDQV RI DFFHVV VXEMIFWP DWHU W SH RI

LQIRUP DWRQ VXEVFULSWRQ SROF\ MQJXDJH DQG XSGDWQJ IUHTXHQF\ ,Q DGGLWRQ WH JHRJUDSKLF

RULJLQ DQG HFRQRP LF FDWJRUW RI WH SURGXFHU Z HUH UHFRUGHG DV Z DV WH URXW E\ Z KLFK WH

SURGXFHU GLVWILE XWG WKH SURGXFWW WH XVHU

$ OO UL) KW UHVHUYHG < 8 S 7R LQIRWVHFKQRORJ LHV VFUO
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7KH 6 WOWH RI WWH ,WbADQ ' DWEDVH ,QG XV W\ 0 D\

$ VRI 0 D\ WHUH Z HUH SURGXFW P HHWQJ WKH DIRUHVDLG FULWHULD WR EH FRQVLGHUHG DQ ,WAaDQ

GDWEDVH 2 | WHVH Z HUH RQA.QH SURGXFW Z HUH SRUWEO™ DQG Z HUH

DYDLODEOH LQ ERW RQOQH DQG SRUWEO IRUP DW $ [IXUWHU GDWEDVHV Z HUH FOVVLILHG DV DVVLVWG

VHDUFK DUFKLYHV LQ WDWWH\ Z HUH QRWGLUHFW) DYDLODEOH IRU VHDUFKLQJ E\ WH XVHU 7 KH GLVWLE XWRQ

Rl P HGLD W SHV IRUWH ,WAO.DQ GDWEDVHV LV VKRZ Q LQ ) LJ
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GDWEDVHV Z LW DXGLRYLGHR FRQWQW ) LJ D $ P RQJ WH DXGLRYLGHR GDWEDVHV DOO P HGLD W SHV

Z HUH UHS UHVHQWG VWO SKRWJUDSKV |LCP DQG VRXQG UHFRUGLQJV $ P RQJ Z RUG RULHQWG GDWEDVHV

) L E WHUH Z DV D VLP LODU QXP EHU RI I X0O W[ WDQG GLUHFWU\ FDWORJ SURGXFW Z KLOH WHUH Z HUH

IHZ HUELEOQRJ UDSKLF GDWEDVHV Q 2 | ELEOQRJUDSKLF GDWEDVHV DERXWKDO FRQWLQHG DE VWDFW
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UHFRUGY D $ FFRUGLQJ WR WUHH P DMRUFDWJRULHV E 6 XEGLYLVLRQ RI WVH[ WEDVHG SURGXFW

5 HIDUGLQJ FRVW IRU XVH DERXW W R WLUGV Q Rl ,WADQ GDWEDVHV LGHQWILHG LQ WH VWG\

UHT X LUHG D SDLG VXEVFULSWRQ EXWWHUH Z DV D VLI QLILFDQWQXP EHURI GDWEDVHV DYDLODEOH IRUIUHH ) LJ

7Z R GDWEDVHV SURGXFHG E\ DVVRFLDWRQV Z HUH |UHH WR P HP EHUY RQH RI Z KLFK Z DV DOVR DY DLODE

W QRQ P HP EHUY IRU D IHH $ OP RVWDOO WH SRUWEGCG GDWEDVHV UHTXLUHG D VXEVFULSWRQ Z KLOH WH

RQAQH GDWEDVHV Z HUH UDWHU HYHQO GLYLGHG EHW HHQ EHLQJ IUHH RU IRU IHH $ OP RVWDOO WH | UHH

GDWEDVHVY DUH DYDLODEOH RQAQH EXWWHUH Z DV RQH IUHH &' 520 & RQ,678% 7 DQG RQH IUHH DVVLVWHG

VHDUFK GDWEDQN ) (1 "' $ & v 0 DQDJHUV DQG 0 DUNHW 2 1 WH HHYHQ GDWEDVHV DYDLODEOH ERW RQQQH

DQG RQ &' 520 IRXU Z HUH IUHH LQ ,QWHUQHWEXWD IHH Z DV UHT XHVWHG W SXUFKDVH WKH SRUWEO IRUP

,Q WWKHVH FDVHV WKH SURGXFHUV LQGLFDWG WDWWH SRUWEO YHUVLRQ KDG VXSHULRU VHDUFK |IDFLOAWHV

2 1 WKH GDWEDVHV UHT XLULQJ D IHH IRUXVH RQO DOORZ WKH XVHUW SD\ IRUWH DFWDODP RXQWRI

LQIRUP DWRQ DFTXLUHG 7 KH RWKHUV UHT XHVWD |ILQDQFLDO FRP P LW HQWIURP WH XVHU EHIRUH SURYLGLQJ

DFFHVV GDWEDVHYV UHT XLUH D QRQ UHIXQGDEGOH SUHSD\ P HQWWZ DUGV XVH VRP HWP HV H[ SLULQJ DIWU
\ HDU DQG IRU SURGXFW WH XVHUP XVWSD\ IRUIXO XQAOP LWG DFFHVV VR WKH GDWEDQN UHJ DUGCHVV RI
DFW DO XVDJH WKLY CDWHU FDWHJIRU\ LQFOXGHV WH SRUWEO IRUIHH GDWEDVHV ) RU IHH EDVHG

SURGXFW LWZ DV QRWSRVVLEOH WR GLVFHUQ WWH W SH RI IHH VFKHGXOH RIITHUHG
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8 QLILFD] LRQH Q 1 RWVXUSULVLQJO FRP P HUFLDOILUP V SURGXFHG P RUH IRU IHH GDWEDVHV WDQ | UHH
RQHV YV Z KLOH SURGXFHUW ITURP WH QRQ SURILW SXEQOF DGP LQLVWDWRQ DQG XQLYHUVLW VHFW UV
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SURGXFHG P RUH IUHH WDQ IRUIHH GDWEDVHV YV Z LW GDWEDVHV EHLQJ IUHH WR P HP EHUV

& RP P HUFLDOOO JHQHUDWG GDWEDVHV WDW DUH RIIHUHG WR XVHUVY DW QR FRVW DUH VXSSRUWG E\ RQOQQH
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) I ( FRQRP LF FDWVHJRUW RI SURGXFHUV RI ,WAODQ GDWEDVHV DQG WH VXEVFULSWRQ SROFLHV WKDWW H\
DGRSWIRU WHLU SURGX FW 2 1 WKH GDWEDVHVY D WRWORI DUH FRP P HUFLDOO P DGH DUH TURP WH
QRQ SURILW VHFWU DUH SURGXFHG E\ WH SXEOF DGP LQLVWDWRQ DQG DUH P DGH E\ XQLYHUVLW
DI I LOODWHG LQVWW WYV RUGHSDUW HQW
2 1 DWWORI ,WO.DQ GDWEDVHV DUH GLVWILE XWHG WR XVHUV GLUHFWO E\ WH SURGXFHU Z KLOH

WH GLVWLEXWRQ RI WH UHP DLQLQJ SURGXFW LV P DQDJHG E\ WLUG SDUW [LUP V $ P RQJ WH

GDWEDVHV WDWUHTXLUH D IHH IRU XVH DUH GLVWLEXWG GLUHFWD E\ WH SURGXFHU $ P RQJ

,WADQ GDWEDVHV GLVWLEXWG E\ WLUG SDUWHV DUH DYDLODEO IURP WH DIILOADWG GLVWLEXWUV RI

,QIRFDP HUH DQG SURGXFW DUH DYDLODEOH E\ WKH P DMRU GDWEDVH KRVWQJ VHUYLFH ' DWVWU

1 RWVXUSULVLQJ O P RVW ,VWDODQ GDWEDVHV DUH Z ULWMQ DQG VHDUFKDEGCH LQ WKH ,WaDQ QJXDJH
) LI + RZ HYHU VRP H ,WAODQ GDWEDVHV DUH RQO DYDLODEOH LQ ( QJAVK DQG RWHUV DUH LQ P X OMS CH
QJIXDJHV 2 1 WH GDWEDVHV LQ WH ( QJOVK OQJXDJH W R KDYH ,WaDQ QJXDJH FRXQWUSDUW
% ULGJH DQG & DUMIVLR Rl & HUYHG ,7 ,( DQG 6' 2 ( RI ,QIRFDP HUH 2 1 WKH GDWEDVHV QRWSURGXFHG
E\ ,WaDQ FRP SDQLHV DUH DYDLODEQH RQO LQ ,WaADQ LV RQO LQ ( QJAVK DQG DUH DWCHDVWLQ ,WaDQ
DQG ( QJ OVK KDYH P XOMSCH ODQJ X DJ HV
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$ QDO VLV DQG 3 UHYLVLRQV IRUWMH ) X W UH

International Comparison

$ TXDQWWWYH DQDO VLV RI WKH Z RUCG P DUNHWIRU GDWEDVHYV KDV EHHQ FDUULHG RXWIRU VHYHUDO GHFDGHV

E\ 3 URI 0 DUWD ( . LOODP V Rl WH 8 QLYHUVLW RI ,00QRLV DQG SXEQVKHG DQQXDOD LQ WH * DOH
LUHFWU\ RI ' DWEDVHV 3 URI : LOADP V KDV LGHQWILHG DQG FKDUDFWUL] HG RYHU GDWEDVHV
Z RUCGZ LGH WH P DMRULW RI Z KLFK FRP H IURP 1 RUW $ P HULFD DQG DUH TURP : HVWUQ

( XURSH 6 HYHUDO LQWHUHVWQJ FRP SDULVRQV FDQ EH P DGH EHW HHQ WH SUHVHQWDQDO VLV DQG WDWRI 3 URI

LOOLDP V

RUGGZ LGH RI DOO GDWEDVHV DUH Z RUG RULHQWG DUH QXP EHUV RULHQWG DQG KDY H
DXGLRYLGHR FRQWQW DQ DGGLWRQDO UHIHU WVR HOHFWHRQLF VHUYLFHV DQG VRIW DUH 7 DECH ,Q ,wWO
WHVH YDOXHV DUH DQG UHVS HFWY HO 7 KXV WHUH DUH IHZ HU DXGLRYLGHR GDWEDVHV

DYDLODEOH LQ ,WO FRP SDUHG WR WH LOQWUQDWRQDOP DUNHW

7 DECH ,WA.DQ GDWEDVHV FRP SDUHG W WH LQWUQDWRQDO P DUNHWRIIHU E\ W SH RI LQIRUP DWRQ

P HP RUL] HG 9 DOXHV DUH SHUFHQWRI| DOOGDWEDVHV

,QWHUQDWRQDOP DUNHWRIIHU ,WODQ GDWE DVHV
Q Q
1 XP EHUY RULHQWHG FRQWHQW
$ XGLRYLGHR FRQWQW
RUG RULHQWHG FRQWQW
% LE QLR J UDS K LF
) X 0OWH[ W
LUHFW U\ FDWGORJ
) URP O ( : LOODP V 7 KH 6 WWH Rl ' DWEDVHV 7 RGD\ , Q * DOH ' LUHFWRU\ Rl ' DWEDVHV

* DOH 5 HVHDUFK * URXS ) DUP LQJWQ + LOOV 0

3 HUFHQWRI Z RUG RULHQWG GDWEDVHV

$ P RQJ Z RUG RUHQWG GDWEDVHV Z RUOGGZ LGH DUH ELEQRJ UDSKLF DUH I XQOO W[ W DQG DUH
GLUHFWR U\ DOVR LQGLFDWG DUH GLFWRQDU DQG SDWHQWWDGHP DUN FRQVLGHUHG IXQ0O WH[ WLQ WH
SUHVHQWVW G\ ) RU, WO WHVH YDOXHV DUH DQG UHVS HFWY HO 7 KXV WHUH DUH QRWE O

IHZ HU ELEQLRJUDSKLF GDWEDVHV IRU ,WO DQG QRWEO P RUH GLUHFWR ULHV 7 KH ODFN RI ELEQGRJUDSKLF
GDWEDVHV VWVHP V LQ SDUWIURP WH IDFWWDWVFLHQWILF OAWHUDW UH LV RIWHQ LQGH[ HG LQ GDWEDVHV KDYLQJ QR
JHRJUDSKLFDO ERXQGDULHV ) RUH[ DP SCH WKH P HGLFDO OWHUDWUH LQFOXGLQJ WDWSURGXFHG LQ ,wWO Lv

LQGH[ HG LQ 0 HGOQH ( P EDVH DQG RWHU LQWHUQDWR QDO GDWE DVHV

$ OO UL) KW UHVHUYHG < 8 S 7R LQIRWVHFKQRORJ LHV VFUO
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,Q WKH Z RUCGG P DUNHWIRU GDWEDVHV WH P RVWSRSXMU VXEMFWDUHDV Z HUH VFLHQFH WHFKQRORIJ\

EXVLQHVV DQG Dz ) RU ,wWO RlI GDWEDVHV UHIHU W EXVLQHVV W SXEOQF

DGP LQLVWDWRQ WUHH TXDUWUV RI Z KLFK DUH OZ DQG UHIHU WR VFLHQFH DQG WHFKQRORJ\ 7 KH

CRZ HUSURSRUWRQ RI VFLHQWILF GDWEDVHV P D\ VWHP LQ SDUW IURP WH LOWHUQDWRQDOQDWUH RI VFLHQWILF

UHVHDUFK DV P HQWRQHG SUHYLRXVO

5 HIHUULQJ WR P HGLD W SH LQWUQDWRQDO GDWEDVHV DUH RQAQH RQ &' 520 DQG D I XUWHU
RQ RWHU W SHV RI SRUWEC P HGLD ,Q ,wWwO DUH RQAQH DQG DUH SRUWEOH WLV WWO LV
JUHDWU WDQ EHFDXVH GDWEDVHV DUH ERW RQOQH DQG SRUWEM 7 KHUHIRUH WH SUHVHQW

VXUYH\ RI ,WADQ GDWEDVH LGHQWILHG D P XFK KLJKHU SURSRUWRQ RI RQOQH GDWEDVHV WKDQ Z HUH IRXQG
E\ 3 URI : LOODP V LQ KHU VW G\ SXEQVKHG LQ 6 HSWHP EHU 7 KH UHDVRQ IRU WLV GLIIHUHQFH LV QRW
FCHDU ,Q SDUW LWP D\ UHIGHFWKRZ WH GDWEDVH LQGXVW\ LQ RWHUFRXQWLHV LQ SDUWFXODU LQ WKH 8 6%

KDG LW P DMRU JURZ W LQ WKH SUH ,QWHUQHWGHFDGH Z KHQ SRUWEO GDWEDVHV UHSMFHG RQAQH SURGXFW

DFFHVVLEOH E\ GLUHFWP RGHP FRQQHFWRQ

$ P RQJ GDWEDVH SURGXFHUVY DWWH LOQOWHUQDWRQDO CHY HO Z HUH FRP P HUFLDO JRYHUQP HQWO DQG

QRQ SURILWDFDGHP LF KDG P L[ HG FKDUDFWULVWFV 7 KH SUHVHQW VXUYH\ IRXQG WDW R
,WA.DQ GDWEDVHV LV SURGXFHG E\ FRP P HUFLDO RSHUDW UV E\ WH SXEQF DGP LQLVWDWRQ
JRYHUQP HQW DQG E\ QRQ SURILWDQG DFDGHP LF VHFWUV 7 KXV WH ,WADQ GDWEDVH P DUNHWKDV D
JUHDWU FRQWLEXWRQ IURP WH SXEOGF DQG QRQ SURILW VHFWUV WDQ IURP WH FRP P HUFLDO VHFWU

FRP SDUHG WVR WKH LOQOWUQDWRQDO VLW DWRQ

2 QO RI WH ,WADQ GDWEDVHV DUH GLVWLE XWHG YLD LQWUQDWRQDOKRVWQJ VHUYLFHV HJ ' DWVWU
4 XHVWO 2 UE LW 7 KHVH SURGXFW P DNH D VP DO FRQWLEXWRQ W WH KXQGUHGV RI GDWEDVHV WKDWW HVH
VHUY LFHV RITHUW WHLU FOHQW Z RUOGZ LGH 7 KH UHDVRQ IRU WLV LV XQFOHDU EXWP D\ UHODW WR CDQJXDJH
P DUNHW LQWUHVWRU Z HDNQHVVHV LQ LQWU EXVLQHVV FRP P XQLFDWRQV ,WLV DOVR XQFGOHDU LQ WH | XWUH
Z KHWHU ,WODQ GDWEDVHV Z LOOEH DFTXLUHG E\ VXFK KRVWQJ VHUYLFHV RUZ KHWHUDQ ,WQDQ DJJUHJDWU
Rl GDWEDVHV Z LOO HP HUJH 6 LQFH WHVH GDWEDVH KRVWQJ FRP SDQLHV GHYHORSHG EHIRUH WH Z LGH
DYDLODELAW RI ,QWUQHW LWLV SRVVLEH WDWW HLU VHUY LFHV DUH QRWQHHGHG LQ D P DUNHW OGNH WDWRI ,WO

Z KLFK KDV H[ SHULHQFHG LW P RVWVL] QLILFDQWJ URZ W LQ WKH , QWHUQHWHUD

Who's Using Italian Databases and Why: What the Numbers Tell Us

QRZ LQJ WH GLP HQVLRQV RI WH ,WODQ GDWEDVH LQGXVW\ FDQ KHCS FUHDW D SURILOH RI WH W SLFDO

FOAHQW LH WH 3 ,WADQ GDWEDVH XVHU 7 KLV SURILCH RI FRXUVH LV YDOG RQO LI GDWEDVH SURGXFHUV DUH

$ OO UL) KW UHVHUYHG < 8 S 7R LQIRWVHFKQRORJ LHV VFUO
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VHQVLWYH WR XVHUWY SUHIHUHQFHV VR WDW WH P DUNHW RIIHU UHIOHFW WH GHP DQG & RQVLGHULQJ WH
SUHGRP LQDQFH RI IRUIHH SURGXFW Z H DVVXP H WDWWH LQGXVW\ LV VXIILFLHQW VHQVLWYH WR P DUNHW
UHT XHVW DQG WDWWH SUHVHQWRIIHU UHIOCHFW DWOHDVWLQ SDUW Z KDWFXUUHQWGD\ XVHUV DUH LQWUHVWG LQ

+ HUH LV Z KDWWH QXP EHUV WHOO XV

7 KH W SLFDO XVHU KDV ,QWUQHW DFFHVV DQG LV DECH W SHURUP RQQQH VHDUFKLQJ DQG W P DQDJH

VXEVFULSWRQV W RQOQH DFFRXQW R1 SURGXFW DUH DYDLODEOH RQQAQH

8 VHUV DUH SDUWFX DUO LQWUHVWG LQ OZ DQG SXEQF FRP SDQ\ UHFRUGYV 7 KHVH VXEMFW UHS UHVHQW
DQG UHVS HFWY HO RI DOO ,WAaDQ GDWEDVHV 7 KH QH[ WP RVW SRSXORXV FDWJRU LV
FRP SDQLHV DQG LQGXVWLHV UHSUHVHQWOQJ RI DOCO GDWEDVHV 7 KHUHI RUH XVHUV RI ,WabQ

GDWEDVHVY ANHO Z RUN LQ ODZ RUDFFRXQWQJ RUDUH EXVLQHVV RSHUDWUV RUFRQVXOMDQW

7 KH XVHU UHFRJQL] HV WH LP SRUWQFH RI X0 W[ W LQIRUP DWRQ DQG KDV D VP DO LQWUHVW LQ
ELEQRJUDSKLF GDWEDVHV 7 KLV IDFWUHIOHFW WH UHODOWYH ODFN RI SXEQGQF UHIHUHQFH QEUDULHV DQG
GRFXP HQWGHQYHU VHUYLFHV LQ ,WO ) RUP RVWXVHUV ELEQRJUDSKLF VHDUFKLQJ LV D GHDG HQG
7 KLV LV SDUWFXDUO HYLGHQWLQ WH P HGLFDOILHOG Z KHUH P DQ\ SK\ VLFLDQV NQRZ WDWO0 HGOQH LV
DYDLODEOH |UHH RQA.QH EXWWH\ DUH LQKLELWG IURP REWLQLQJ WH IXCOW[ WRI DUNFCOHY EHFDXVH RI WH

KLIJK FRVW RI SXUFKDVLQJ VLQJ COH DUWFCOHV IURP M XUQDOV

7 KH XVHU LV Z LOO.QJ WR SD\ IRU FRP SUHKHQVLYH LQIRUP DWRQ FROHFWRQV 2 1 WH GDWEDVHV

UHT XLUH VRP H IHH IRU XVH R1 WKHVH UHT XLUH SUHSD\ P HQWWZ DUGV XVH RU SUHSD\ P HQW
IRU I XOO DFFHVV LUUHVSHFWYH RI WH DP RXQWRI LQIRUP DWRQ WH XVHU DFWDOO FRQVXP HV 7 KHVH
VXEVFULSWRQ SROFLHV IDYRUWH UHJ XU XVHU Z KLOH WKH LQIUHT XHQWXVHU LV GLVFRXUDJ HG E\ WH KLJK

LQLWDOFRVW

7 KH W SLFDOXVHU RI ,WODQ GDWEDVHV LV NQRZ CHGJHDEOH RI ,WaDQ DQG LV ANHO W EH Z RUNLQJ LQ
, WO ) HZ SURGXFW DUH LQ OMQJXDJHV RWHU WDQ ,WAaDQ DQG |IHZ HU VWQOO D UH

GLVWILE XWHG LQ LQWHUQDWRQDOSDFNDJHV RI GDWEDVHV

Future Expectations

7 KH SUHVHQW UHSRUW SURYLGHV DQ RYHUYLHZ RI WH DFWDO P DUNHW RIIHU RI ,WADQ GDWEDVHV EXWLV
XQDEOH W TXDQWI\ WH FKDQJHV LQ WLV LQOGXVW\ WDWZ HUH LQIRUP DOO REVHUYHG RYHU WH SDVWVHYHUDO

\ HDUV 7 KLV VWK G\ KRZ HYHU LV WKH EDVLV IRU DQ DQDO VLV RI WHQGV LQ WH I XWUH & HUWLQ WHQGV DQG
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,WADQ ' DWEDVHV $ %DVHOQH 0 DUNHW5 HVHDUFK 5 HSRUW

LQQRYDWRQV LQ VKH ,WODQ GDWEDVH LQGXVW\ FDQ EH IRUHVHHQ EDVHG RQ Z RUOG WHQGYV DQG RQ ( XURSHDQ

LQLWDWY HV SUHVHQWD LQ DFW

7 KH RYHUDOO QXP EHU RI ,WADQ GDWEDVHV LV H[ SHFWG W LQFUHDVH $ FFRUGLQJ WR : LOADP V WH
VRWO QXP EHU RI GDWEDVHV DYDLODECH Z RUOGZ LGH KDV LQFUHDVHG DWDQ DYHUDJH UDWH RI SHU \ HDU
VLQFH

7 KH SURSRUWRQ RI DXGLRYLGHR GDWEDVHV P D\ DOWR EH H[ SHFWHG W LQFUHDVH $ FFRUGLQJ W

LOOLDP V GDWEDVHV Z LWK P XOMP HGLD FRQWQWILUYWEHFDP H SXEQFO DYDLODEOH LQ WKH OOW \%

DQG KDYH VKRZ Q D VWVHDG\ JURZ W LQ WWOQXP EHUDQG LQ WUP V Rl SHUFHQWRI DOOSURGXFW

7 KH DYDLODELOAW RI ,WADQ GDWEDVHV LQ DQJ XDJHV RWHU WDQ ,WaDQ LV DQWFLSDWG W JURZ 7 KLV

H[ SHFWWRQ GHULYHV IURP ( XURSHDQ 8 QLRQ LQLWDWYHV WR SURP RW SXEOQF DFFHVV WVR GLJLWOFRQWQW

WURXJK SURJUDP V QNH WH ,QIRUP DWRQ 6 RFLHW DQG ( & RQWQW $ GGLWRQDGO FRP P HUFLDO

GDWEDVH SURGXFHUV DUH EHJLQQLQJ WR UHFRJ QL] H WH LQWUQDWRQDO LQWHUHVW IRU LQIRUP DWRQ DERXW

,W0O DQG DUH WXV P DNLQJ ( QJAVK MQJXDJH RU P XONAQJXDO SURGXFW IRU H[ DP SOH & HUYHGTV

%5 ," * ( VHUYLFH 7 KH JUHDWU DYDLODELAOW RI P XOMOQJXDO SURGXFW Z LOO HQFRXUDJH XVHUV LQ

FRXQWLHY RWKHU WDQ ,WwO W VHDUFK IRULQIRUP DWRQ DERXW, WO

$ V WKH ,WaDQ GDWEDVH P DUNHWJURZ V DQG P DWUHV IXUWHU FKDQJHVY P D\ EH DQWFLSDWG UHJDUGLQJ

FRVW VXEVFULSWRQ SROFLHV DQG GLVWLEXWRQ FKDQQHO/ 7 KH QDWUH RI WHVH FKDQJHV Z LOOEH UHYHDOHG

LQ WKH QH[ WDQQXDOUHSRUWRI WH * XLGH W ,W0ODQ ' DWEDVHV
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,WADQ ' DWEDVHV $ %DVHOQH 0 DUNHW5 HVHDUFK 5 HSRUW

$ ERXW8 S 7R LQIRWMFKQRORI LHV

8 S 7R LQIRWFKQRCORIJLHV RIIHUY LQIRUP DWRQ UHVHDUFK DQDO VLV DQG WFKQLFDO HGLWQJ Z LWK D GXDO

IRFXV $ 0O JHQHUDO FRP P HUFLDO WVHFKQLFDO LQIRUP DWRQ DERXW ,WO LV KDQGMHG HVSHFLDOO IRU DQ

( QJAVK VSHDNLQJ FOAHQW™H ,Q D VHFRQG VSHFLDO] DWRQ 8 S 7 R LW{V TXDCQILHG RSHUDWUV RIITHUP HGLFDO

ELEAQRJUDSKLF UHVHDUFK P HGLFDO OAWUDWUH DQDO VLV DQG P HGLFDO UHSRUW HGLWQJ W D SURIHVVLRQDO

FOHQWCH P RVWL LQ ( XURSH 8 S 7R LW LV DFWYHO LQYROYHG LQ Z RUNLQJ W SURP RW DQDO ]H DQG

LP SURYH WH RIIHU LQ ,WO RI LQIRUP DWRQ VRXUFHV LQ DO VXEMFWP DWHUV 7R WLV HQG 8 S 7R LW

FUHDWHG WH 30 RQLWURI WH ,WADQ ,QIRUP DWRQ ,QGXVW\ "~ DQG LW 3* XLGH W ,WwWaDQ ' DWEDVHV" ERW

DYDLODEOH RQOQH DWK W8 Z Z Z XSWLWRUJ

3 UHVLGHQW 9 DCHULH 0 DWUHVH 3K * EUQJV W 8 S 7R LW RYHU \ HDUW RI UHVHDUFK H[ SHULHQFH LQ

YDULRXV HQYLURQP HQW VSDQQLQJ IURP ELRP HGLFLQH W ELRLQIRUP DWFV 6 KH Z DV WH UHFLS LHQWRI

WH 0 7 * UHQLHU $ Z DUG JLYHQ E\ WH $ VVRFLDWRQ RI ,QGHSHQGHQW ,QIRUP DWRQ 3 URIHVVLRQDOV

K WS Z Z Z DLLS RU W DQ DVSLULQJ QHZ P HP EHU 6 KH LV IHDWUHG LQ D IRUWKFRP LQJ YROXP H RI WH

6 XSHU 6 HDUFKHUV VHULHV Rl ERRNV SXEQVKHG E\ ,QIRUP DWRQ 7 RGD\ K W\& Z ZZ LQIRWGD\ FRP 6 KH

LV DXWKRURI QXP HURXV DUWFCHV RI VFLHQWILF QDWUH DQG KDV FRQWLEXWG DUWFOHV DERXWWH LQIRUP DWRQ

LOQGX VWA WR VSHFLDON MXUQDO/ SXEOQVKHG LQ WKH 8 6 $ 8 . DQG ,waO

) RUP RUH LQIRUP DWRQ DERXW8 S 7 R LQIRWVHFKQRORJ LHV DQG LW VHUYLFHV SOHDVH VHQG DQ H P DLOP HVVDJH

WR LQIR# XSWLWRUJ YLVLWRXU: HE VLW DWK W8 Z ZZ XSWLWRUJ] RUWGOHSKRQH
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