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MKHPS 4 XDWDGH

SOWRWP
' HYHRSP HQWV HS®\ P HQW
([ HFXRQRI +3& DSSAEDUIRQY

*HQYHD %4RVFLHQFHV RWV D SODWIRUP FDOOH®R3
DGGUHVV WKH NH\ FKDOOHQIHDSEG DQG VLPSOLILHG

SURWRW\SLQJ GHERGR HQW DQG H[HFXWLRQ R
VRIWZDUH LQ +LJK 3HRDRFH &RPSXWLQ |==mi
HQYLURQPHQWV

4X DVFDGH LV DQ LQWHJUDO WRROZLWKDW RBIV
FRQVWUXFWLQJ ZRUNIQRZKALV 03HQYLURQPHWW
DQG QWXLWLYH IRU HQG XVHUV DQG SURJUDPPHMV

SURYLGH D UIBRVLWR Rl LQWHUFRQQHFWDEOCwi& —
SDUDPHWHULJHG YL\B&RSRQHQWVRU SURRVIQJ
DQG UHODWLQJ GLYHUVH GDWWIMZQGH SURRID W
DOVR HQDEOMAMANR DGG QHZ YLVXDO BREHQWWD
QHZ DOJRWPYV GHYHORS LQ RQHV DUHD RI LQWHUHVW

.....

03 DQG 4XDVFDGH DUH EDVHG RQ -DY ,Q WKH ILHOG RI FRPSXR@NO ELRORIRULQVWE W

KDV EHHQ FODLBHWRWD ELRORJLVW VSHQEBWVHP
WKR KDOI RIKLVWPH RQ WDVNV DWHG WR HVK
LOWHIWLRQ RI GDWD IURP LQFRPSDWDEMEEY
DQG VRIWZDUH SURJWDP

,QWURGXFWLRQ

7KH DPRXQW R GDWD JHQHUDWHG DQG O®&BO\
ZRUOGZLGH HVSHFLDOO\ LQ FRPSXWDWQAREBAO\ L
UHVHDUFK ILHOGV LMQJURZELGO\ DV LV WKHZQRY
DQDO\LQJ DQG PDQDQI LW 7KLV GDWD ZKOAK B/
WKH IRXQGDWLRIQ KRSRWKHVLV GHYHOR®N DQG
H[SHULPHQW YIMWGER®DQ FKDUDFWHUL]H IURBEXEH
VPDOO DQG VLPSOH WR EHLQJ YROXRIQKO\
HYROYLQLIKO\ KHWHWBHRQHRY DQG VHPLVWUNHSVX
,QFUHDVLQ\ KROLVWLF DQW®/ BIRFLSOLQDU\ WHY/HD
DOVR HRUHV LQFUHDVLQJ KHWHURJHQHLW\DQGGDWD
IRUPDW ORUHRYHJ XSFRPLQJ FRPSXWDWLRQDO ILHOGV4XDVFDGH $ )XQFIRQDO 2YHUZ
VXIHU IRP D ODFN RI RP PRQ VWDQGDUG

ORUHRYW D FRPPR Q UHTXLUHPHQW LQREVRD
DSSOLBPWLRQV UHODVWNE WRP SXWDWLRQDOIFAM
LV VM/WH DQDOWLV WX X@JH +LJK 3HUIRURDFH
&RP SXWLQJ LQFUHDVLIDYERQ\P | RU SDUDODBE
GLVWULEXWHG FRPSXWHDH DULVHV WKH QHBIG IR
VWDQGDUGL]HG EXWE@DHJDPHZRUN IRU LQVDMAQU
GLIIHUHQW W\SHV RI GDWD DQG VRIWZDUH\BURJUDP

4X DVFDGH . D JUDSKEDO ZRUNIORZ PDQDJHIQW

7RROV DQG DOJRULWIRY W\SLFDOO\ GHVLIGRYG
VLQJOH SDVV DQB@MWEHSWLQJ D FHM\WY LQSXQ/0L
FHUWDLQ IRUPDW D®BQWUKNQJ RXW HOWWD L
DQRWKHU IRUPD\BHVHDUFKHUV ZLVKLQJ WR BMUIR

VIVWHP IRU  VFLHQWLDSSOLBWLRQV KZFK DOORZ
VRSKLVWLFDWHG IXQFWAR®R EH UHSUHVHQWHG DV
LOQWNLYH YLVXDO $RBHQWV \ %LQWHUFRQQEFW
YLVXDO FRPSRQNQUHMDUFKHUV FDQ FUHDSDWD

PXOWLSOH SDVB@MQLV Rl GDWD E\ IHHGLQJ UHVXOWV RURFHVVLQJ ZRUNIORZV ERKHIHFXWH FRPSOH[

RQH SBJUDP WR QRWKHDUH IDFIKB ZLWK KDYLQJ WR
GHYLVH DG KRF PHFKDQLVPV Rl "SOXPELQJHWRHU
WKHVH DEIBWLRQV  6FLHQWIMMY W RD

FXPEHURPH DQG ODERULQWHQVLYH WRQVWKVWD
FRQQHFWLRQV DMURNRPDWLRQ URAFEHYV WKDW IXHO

VFLHQWLILF UHVHDUFK

ODUJHVFDOH  SLSNOLQBXWRPDWLFDOO\ 7KH
FRPSRQHQWV BUDDUUDXHG DQGFRQQHFWHG EDVHG
RQ H[SHULPHQWDO ORJLF QRW RQ SURJUDPFLQJ ORJL

$ & 6LHSHO $ 1 /ROBNR $ ' )D WHUHWDO $Q ,QWHDWRQ
SOWIRURU +AMUR HOHRXV%LRURE DWFV 6RNVZMH & RPS ROHQWYV
,%0 6\VWWPV - RXIQDO SS 2



4XDVFDGH SURYH& D UHSRVLWRU\ RI LQWHU ‘RUNIORZV FDQ H VDY1& LQ WKH IRUP RI [LOHWWKD

FRQQHFWDEOISDUDPHWHUL]JHG YLVXKRRSRQHQW FDQ EH VKDUHG DPRQJW WY

WRW RSHQV D ZLGHDQJH RI SRVVLELOLWRWHV

SURFHVVLQJ DQG UHODWLQJ GDWD WR DQDO\VLV 4XDVFDGH P S 2 D %ULFRRN X@HU WKHRRG

H\ $GYDQWDJHV $ 4 XDVFDGH DSSOLFDWLRQ FRQVLVWMIR RI
FRPSRQHQWV WKH XVHU LQWHUIDFH DQG WHRQH[HFXV

6RPH RI WKH NH\ DGYDQWDJHV RI XVIEQS HQYLURQPHQW 7KHXXMBPUIDFH LV ZBWRX VHH DQG

4X DVFDGH DUH DROORZ \RX FDQ XVH WR HDWH DQG PDQL®XuH WK

ZRUNIORZ 7KH H[HFX\WWLR/ LPSOHRMVHG DV -IIY
7KH JUDSKLFD@WHURM PDNHV FRQVWUXFWLQJ DSSOLBPWLRQ WULJIHEH® Q HYHQW RQ WKHHX
ZRUNIORZV IDPQIG QVXMH IRU UHVHDUFKHUWY DQ LQWHUIDFH VXFK DV VWDUW \VSVRSWR/WHKH
SURJUDPPHUDOLNH ,| RQH FDQ YLVXDOLJHLW WKH[HFXWLRQ LV IDBUWMGVE\ WKH 03 HQYLURQRW
RQH FDQ LPSOHPH® LW XVLQJ 4XD\GIB ZKLFK LV EDVHG RQ WKH - (( DUMRWXUH
DOORZLQJ UHVHDUFKHUV WR FRQFHQWUDWH R
JDWKHULQJ DQG MMVLV Rl GDWD DQG UHDLHYLQ (DFK FRPSRQHQW PREXOH DGGBI LQ WKH ZRUNIORZ

WKHP Rl WKH E3HQ R OHDUQLQJ WM KDV D FRUUBRQGLQJ-DYD FODVV WKDWDGIHRMWL\W

QXPHRXVVWDQGDORQHWRRO LPSOHPH@WLRQ 7KLDYD FODVV LWSRQVLEOH WR
UHQGHU WKH FRQILIXUDWLRQ SDQHO DQGMWSHFLI

%XLOGLQJ EORFNKLQ@IEM ZRUNIORZ UHIHGWYR H[HFXWLRQ EHKDYLRKY FODVV FDQ LQ WXUQ EH D

DV ‘& RPSRQHQWADUH IPSOH YLVXDO DEVWUDFWLRQ@UDSSHU DURXQG FRGHMVHQ LQ & RU &
RI -DYD FODVV REMHFWV DQG -DYD FODVV PHWKRGV
8QOLNH RWKHU ZRUNIORZ HQYLURQPHQWVKZKHUH YKHQ D X \VHU H[HFXWM D ZRUNIORZ RQH RWH
FRPSRQHQWV DUH\SWFDOO\ ‘EODFNER[HVH FRPSRQHQWWY DFWLYEBG 8SRQ DFWLYDWLRQ WKH
4XDVFDGH VLPSO\ ZUDSV DURXQG VLPSOH FRPSRQHQW L\[ HFXWE E\ WKH 03 HQJIL® 2QFH
SURJUDPPLQJ FRQFHSWV DQG PBM WKHP H[HFXWLRQ RI RGFRP SRQHQW LV GRQH WKH RXWSXW
DYDLODEOH WR D WFKAHD LQ DQQWXIH RI WKDW FRPSRQHQW DUH FROOHFWHG DQG SDVVHC
HQYLURQPHQWHSLQJ4 XDVFDGH XS WR GDWH L WKH QMV FRPSRQHQWIWHU DI WKH 03HQJLQH ZDO
MXVW D PDWWHU RI DGGLQJ QHZ FRPSRQHQWV MG WKH RM FRPSRQHQUHDG\ WR EH H[HFXWHI30
QHZ DOJRWPY DUH GHNORSHG RI LWV LQSXWA/IDMDLODEOH DQEHAXWH LWRQFH

GRQH LW @LSDVV WKH RXWSXWV WR WKHDRBSURSL
&RP SRQHQWV FDQ EH GHYHORSHGX@/RLWKHU  FRPSRQHQW DQG \R RQ 7KLV SURWHLV UHSHIG
FOLMYLGH MMHU VLGH RU LQ D +3@HURQPHQW  XQWLO WKHUH DUIR@R FRPSRQHQWY WKDW DUH WR E}
7KH HHFXWLRQ RI WKH FRPSRQHQWV LVH[HFXWHG DQG WKH ZRUNIORZ H[HFXWARRSDHWHG
XQGHUWDNHQ E\ WKHQYHD 03 HQYLURQIQW
$ 4 XDVFDGH ZRUMRZ LV WKHUHHRLQKHUHQWO\
DQG WUDQVSQWB\ HHFXWHWELDQ TQNLHU
+3& HQYLURQPHQW @ HQDEOLQJ ODO
FRPPXQLFDWLRQ WKURXJK WKH - (( OD\HU

2SWLRQDOO\ E\ ZRUNLQJ DORWK Z*HQYHDY

'PHOG  'DWD ,QWHJUDWLRQ  PHBOIGH

4X DVFDGHJRHV E\RQG LQWHWWQJ WRROV WR
DOVR LQWHJUDWLQJ FRPSOH[ GDWD IORE LQWR WK
DSSOIPWLRQ ,Q BERXQFWLRQ WK KMV
PLGGOHZDUH GDWD FDQ EH JDWKHUHG DQ
DQDO\JHG LQ D VWDQGEWEHIJUDWHG PDQQHU

&RP SRQHQWV FDQ DOVR EH FUHDWHG RQ WKH IO\
ZIWKYL 4XDVFDGH XVLQJ WKH 3\WKRQ
SURJUDPPLQJ ODQJXBU



$ %ULH YHUHZ RI * HQWYD ' DW $SS@DWRQ
OLGG®IZDUH

*HQYHD SURYL®/ WKH PRVW FRPSHOOLQWDG
LOQWHDWLRQ WHFKQRORJ\ GHYURMG GDWD GULYHQ

7KH WA\SLFDO DSEMWWERQ PWHQ ENVK WKLV PLE®DHH
WKHUHIRUH R}fWHY DV D PXOWMADH DSSOMRQ
ZIWK sSDVV Rl LW H[HFXWLQJ RQ WKH FOLHQMUFRPSX
DQG SDUWV H[HFXWLQJ RQ VHYHUDO IGHHUYHU \

GUXJ GERYHJ\ FOLQLED
WULDOWQDOWHV  DQG
NQRZOHGJIH
PDQDJHPHQW IRU
UHVHDUFK LGMH OHl
VFLHQFHV : RUNLQJ
FRQMXQFWLRQW ZLWK
03 IDFLBA IRU KLJIK
SHUIRUPDQFH
FRPSXWLQJ DQG
DSSOLBWLRQ SIBRASLQJ
WRROV LW SURYLGH
HIIHFWLYHRXQGDWLRQU
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6HYHU

GHS®\ PH QW

; P HG 6HYHU
' DW ,QMJ IDMRQO LG@1Z DK
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3IRFHVQJ 1 RGH E>
3IRFHVQJ 1 RGH :>
3IRFHVQJ 1 RGH i>
3IRFHVQJ 1 RGH :>
3IRFHVQJ 1 RGH :>
3IRFHVQU 1 RGH E>

=

=

3WRFHVQJ 1 RGH
3WRFHVQJ 1 RGH

UDSLG GHYHORSPHQW R

ifls

JCICICIJCIEICTrt

VFLHQWLIISSDUPWLRQY L

" IVMEXW G 3URFHWQJ D QG & OXVIU& RRIGIODWRQ

WKH OLIH VFLHQFHV

2XU WHFKQRORJ\ DOOHAXVWRPHUV WR LOWHJU
GLVSDUDWH DQG KHWHURIHMQRR V Rl GDWDRW

GLVWULEXWHG FRPSXWHUV

$ SSOLFDWLRQV RSHUDWH IURP Q¥ FBESXWHU E

SURYLGH WKH EDIRU D KROLVWLE DSSURDFK WR OLIFRPPXQLFDWLQJ VK KM FOXVWHU WKURXJK D VLQJO

VFLHQFHV UHVHODG WKH VWHPLRXQGDWLRQWVIR

FRPSXWHU WKDW KRVWWBHIUYH 7KLV RRUGLQDWLQ

EXVLQHVV LQWHOOLJKQRMHFKQRORJ\ UHOLHV\RQ LwYHUYHU WKHQQAMEHHV RQH RUWPRSURFHWRJ

DELIY\ WR SXW WRJIHWKMUFDOO\ GLVSDUDWFHHYRXU
RI GDWD DQG WKHQ DOORZLQJ HQG XVHUGXFR FRQ
VLQJOH SRLQW TXHULRWADRKLY YDVVIEREDWD DV
WKRXJK LW ZHUH D VL QURKIUF

TKLWROXWLR@RYLGM WKH EDVLWIRQWHJUDWDQY

QRGHNM ZKLFK DUH RPSXWHUMXQQLQJ D R/DO
IRRWSULQW GDHPRQ WRWWBHWKH WDVN RI HIHFXWLQJ
WKH VHUYHU VLGH IXQFWLRQDOLW\ RIDMKIRQSSOLF

7KH XH RI D VLQJOHRRWGLOQMWQJ VHUYHU LV EHQKILFLD
LQ VHYHUDO zD\V 7K8IWVHU FDQ DW WKEWSRL

IRUP RI FRPSOH XQWVUXFWXUHG UHVHDUFK GDwry@BWLRQ RI WKH DSSTRE® GHFLGH WKH QXPEHU R

ORUHRYH WKHVROXWLRQ PWWXWKDW VXFK GDWD LV
ODUJHO\ KHWHURJBKYHSK\VLFDOO\ GLVSDUDQEI
DYDLODEOH RIl GLIIHUHQW SODOIRMRMOMAS WV
OHJDF\ GDWDEDVH V\PWHHWF

%HVLGHV LQWHJUDWLQJ H[LVWLQYHH GEMDKLY
VROXWLR@R BDORZV WKH HQGIY WR FUHDWH DQG
PDLQBLQNHLU RZQ MMEDVHV RQ DQ RQJRLQJ EDVLV
$%LUG-V B 9LHZ \R WH 0 3 (QYLURDHQW

‘H EHOLHYH VDYV WKHP\BOLW\ Rl WKH GHYHORSRHQ
DQG GHSOR\PHQW HQRQPHQW PDNHV IRU DQ

FRPSXWHUV WKDW QHHG WR EH DVVRIQNVRD
DSSOLPWLRQ
QHFHVVLW\

GHSHQGLQJ RQ DYDLODELOLWA D

ORUHRYHJ WKH FRUGLQDWLQJ VHUYHU DOVRORDLQWI
GLUHFWRULHV RI DYDLOBROHNJHV

7KH 03 )DFLOLW\ KDV EHHQ SULPDUWWHIYIGY
-DYD ZKLFK LV LQFUHDVLQJO\ SRSXODU WMMVKLQ
VFLHQWLILF FRPPXQLW\ :KHUH SHUIRUPDQFHB L
FRQVLGHUDWLRQ DS&RQYINUQ EH ZULWWMH& RU

& DQG LQWHUIDFHGWZWH RYHUDOO VA\VWHP XVLQJ
WKH -DYD 1DWLYM/HUIDFH1,

LPSRUWMWBRQVLGHUDWLRQ LQ WKH VXFFHVVIXO DGRSWLRQ

Rl QHZ SURJUDPPDEOH V\VWMP 7KH 03 IDFLOLW

RSHUDWHYV RQ D FOXVWHUHG FRPSXWLQJ HQYLURQPHQW

*HQYHD %LRVAQFHV &KHPR, QRUPDWLFV
&U DL 5 RDG - DOQ 66
3HWOLIQ-D\D
61QJDSRUA 6HOQJRU ' DXXQK\DQ
3KRQH 3KRQH

(P DLAQIR#JHQYHD FRP

< *H QYHD %RVFIHGFHY  $OOUIKWV  UHVHG
6SHFLIEDVRQV VXEMHFW WR RKEQWKRXW ERWH QYHD
% RVMHQFHV DQG WKH *HQPH %LRAHFHV ORJR D
UH LVWHG WUBIB DUNV RI *HQMD %LARNHQFHV ZROGLGH
$00 RWKHGNAIINY HQVRAG KHHLQDUH WKSURS$UV
Rl WKLU USNFWIH RZQHUV

(P DLOQR#F KHP RLAIRWYP DWFV FRP




