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3\U\ &ROODQGHU $YRLPHQ GDWDQ K\|G\QWIPLQHQ YDOPLVWDYDD
\ULW\NVLVVI

'LSORPLW\|

7DPSHUHHQ \OLRSLVWR

7LHWRMRKWDPLVHQ GLSORPL LQVLQ||ULQ WXWNLQWR RKMHOPD
+XKWLN XX

'DWD MD VHQ K\|G\QWIPLQHQ OLVIIQW\\ MDWNXYDVWL \KWHLVNXZ(
-XONLVKDOOLQQRVVD RQ HULWWILQ VXXUL PIIUI K\|G\QWIPLVSRW
NXQ WIPI GDWD DYDWDDQ WXOHH VLLWI DYRLQWD GDWDD $YRLP
HULWWILQ VXXUL WDORXGHOOLQHQ SRWHQWLDDOL <NVL 6XRPHC
HGLVWII MXONLVHQ WLHGRQ DYRLPXXWWD MD WDYRLWWHHQ VDD
GRQ K\|G\QWIPLVHQ MD DYDDPLVHQ KDQNH 7IPIQ WXWNLPXNVHQ
YRLWWHLWD VHOYLWWIPIOOI 6XRPHVVD WRLPLYLHQ VXXUWHQ YDC
WHQ DYRLPHQ GDWDQ K\|G\QWIPLVHQ WLODD MRWWD DYRLPHQ G
NRQWHNVWLVVD OLVIWI MD VLWHQ HGLVWII KDQNNHHQ WDYRLWW

7XWNLPXNVHQ WXORNVHQD WXWNLPXNVHQ UDMDXNVHHQ VRSL®
NI\WW| RQ YLHOI PHONR VXSSHDD PXWWD QLLVVI WLHGRVWHWDDC
WIPLQHQ YDDWLL ULLWWIYIQ NRUNHDD GDWDPDWXULWHHWWLD Lt
OLLNHWRLPLQWDLGHDQ WDL RQJHOPDQ MRKRQ DYRLQWD GDWDI
YLNVL WHNLM|LNVL WXQQLVWHWWLLQ SXXWWHHW RUJDQLVDDWLR
DYRLPHQ GDWDQ OLLNHWRLPLQQDOOLVWHQ PDKGROOLVXXNVLHQ
GDWDQ K\|G\QWIPLVWI KLGDVWDYLNVL WHNLM|LNVL WXQQLVWHW:
YDLKWHOHYDW ODDWXRPLQDLVXXGHW HSIVIIQQ|OOLQHQ MXONDL
SXXWH VHNI RUJDQLVDDWLRLGHQ VLVILVHW NRPPXQLNDDWLRKDD

$YRLPHQ GDWDQ K\|G\QWIPLVNRKWHLNVL WXQQLVWHWWLLQ VHN
WHOPLI 8ONRLVLD NRKWHLWD WXQQLVWHWWLLQ YLLVL MD VLVIL
NRLVLD NRKWHLWD ROLYDW LQQRYRLQWL WXRWHNHKLW\V NRQV
OXW 6LVILVLI NONWW|NRKWHLWD ROLYDW DVLDNDV\PPIUU\V WRLF
PIUWIPLQHQ SIIVW|VHXUDQWD JOREDDOL \PPIUU\V VLVILVWHQ S
VXXNVLHQ WXQQLVWDPLQHQ OLLNHWRLPLQQDQ RKMDDPLQHQ MD

7XWNLPXNVHVWD N\HWWLLQ WXQQLVWDPDDQ NHLQRMD DYRLPHC
YDW RUJDQLVDDWLRQ RSSLPLVSURVHVVHLKLQ WLHGRQNXONXXQ
RVDDPLVHHQ SDQRVWDPLQHQ DYRLPHQ GDWDQ YHQGRULHQ K\|G\
NHK\WWHQ NHKLWWIPLQHQ MD MDONDXWWDPLQHQ RUJDQLVDDWLR

7XWNLPXNVHQ WXORNVHQD N\HWWLLQ NRQNUHWLVRLPDDQ WXW
WLRLGHQ DYRLPHQ GDWDQ K\|G\QWIPLVHQ WLODD MD VDPDOOD WI
WLRLOOH NHLQRMD WDUNDVWHOOD KHLGIQ RPDD DYRLPHQ GDWD
WHNLM|LW

7XWNLPXV NRNRDD NDWWDYDVWL \KWHHQ DYRLPHHQ GDWDDQ O
QLLKLQ YDLNXWWDYDW QIN|NXOPDW VHNI WHRULDWDXVWDVWD F
VHNI NDWWDYDQ WLHWRSDNHWLQ VLLWI PLWI DYRLQ GDWD RQ |
PLKLQ VHQ NI\W|VVI WDL NIW\WW||QRWRVVD WXOLVL NLLQQLWWII K>

$YDLQVDQDW $YRLQ GDWD OLLNHWRLPLQWD OLLNHWRLPLQWD
DYRLPHQ GDWDQ YHQGRU 7LHGRQ K\|G\QWIPLQHQ MD DYDDPLQ|

7IPIQ MXONDLVXQ DONXSHUILV\ WY RQ WDUNDVWHWWX 7XUQLWLQ
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3\U\ &ROODQGHU 8WLOL]LQJ 2SHQ 'DWD LQ /DUJH &RPSDQLHV 3DL
ODVWHUYTV 7KHVLV

7DPSHUH 8QLYHUVLW\

ODVWHUYJV 'HJUHH 3URJUDP LQ ,QIRUPDWLRQ DQG .QRZOHGJH 0DQ
$SULO

'DWD DQG LWV XWLOL]DWLRQ DUH HYHU JURZLQJ ZLWKLQ RXU V
3XEOLF ERGLHV FRQWDLQ ODUJH TXDQWLWLHV RI GDWD WKDW S
RYHUVLPSOLI\ ZKHQ WKLV GDWD LV RSHQHG LW EHFRPHV 2SHQ
UHSRUW 2SHQ GDWD KROGV D JUHDW DPRXQW RI ILQDQFLDO SRW
WKH )LQQLVK JRYHUQPHQW LV WR IXUWKHU WKH RSHQQHVV RI S:
SURMHFW 7LHGRQ K\|G\QWIPLQHQ MD DYDDPLQHQ KDV EHHQ LQLW
WKH JRDOV Rl WKH SURMHFW E\ H[DPLQLQJ WKH XVH RI 2SHQ GDW
PDQXIDFWXULQJ LQGXVWU\ LQ )LQODQG WR PDNH VHQVH RI KRZ W
LQ WKH DIRUH PHQWLRQHG FRQWH[W WKXV DGYDQFLQJ WKH HIIR!

$V D UHVXOW RI WKH VWXG\ WKH XVH RI 2SHQ GDWD LQ RUJDQ
UHVHDUFK LV VWLOO TXLWH OLPLWHG EXW WKHUH LV D JRRG DZI
D KLJK HQRXJK GDWD PDWXULW\ KXPDQ ,7 LQIRUPDWLRQ GDW
SUREOHP WR ZKLFK WKH XVH RI 2SHQ GDWD ZLOO EH IRFXVHG 7
GDWD PDWXULW\ KXPDQ UHVRXUFHV DQG XQGHUVWDQGLQJ RI W
EDUULHUV WR WKH XVH Rl RSHQ GDWD ,Q DGGLWLRQ WR WKHVH
LUUHJXODU SXEOLFDWLRQ DQG LQHIIHFWLYH IHHGEDFN F\FOH ZF}
XWLOL]DWLRQ RI 2SHQ GDWD

%RWK LQGLUHFW H[WHUQDO DQG LQWHUQDO PHWKRGV ZHUH LG}
JLYH HIWHUQDO WDUJHWYV DQG QLQH LQWHUQDO WDUJHWYV FRXOG
WLRQ SURGXFW GHYHORSPHQW FRQVXOWLQJ VHUYLWL]DWLRQ C
FOXGHG FXVWRPHU XQGHUVWDQGLQJ VXSSO\ FKDLQ ILQDQFLDO
PRQLWRULQJ JOREDO XQGHUVWDQGLQJ VWUHDPOLQLQJ LQWHUQ
QHVV FRQWUROOLQJ DQG NQRZOHGJH EDVHG UHVRXUFHYV

7KH VWXG\ ZDV DEOH WR LGHQWLI\ ZD\V WR SURPRWH WKH XVF
LQYHVW LQ WKH RUJDQL]DWLRQ V OHDUQLQJ SURFHVVHV WKH IOF
WHQFH RI WKH RSHUDWLRQDO DFWRUV WR XWLOL]JH 2SHQ 'DWD YF
'DWD IUDPHZRUNV LQ WKH RUJDQLVDWLRQ V RZQ FRQWH[W

$V D UHVXOW RI WKH UHVHDUFK LW ZDV SRVVLEOH WR FRQFUH
RI RUJDQL]DWLRQV VXLWDEOH IRU WKH GHOLPLWDWLRQV RI WKH
WKRVH RUJDQL]DWLRQV VXLWDEOH IRU WKH GHOLPLWDWLRQ WK
2SHQ 'DWD DQG WKH IDFWRUV LQIOXHQFLQJ LW

7KH UHVHDUFK FRPSUHKHQVLYHO\ EULQJV WRJHWKHU WKH FKD!I
WLYHV UHODWHG WR 2SHQ 'DWD IURP ERWK WKHRUHWLFDO DQG H
SUHKHQVLYH LQIRUPDWLRQ SDFNDJH RQ ZKDW 2SHQ 'DWD LV KRZ
VKRXOG EH SDLG WR ZKHQ XVLQJ RU GHSOR\LQJ LW

_H\ZRUGV 2SHQ 'DWD %XVLQHVV %XVLQHVV ,QIRUPDWLRQ 'DW
2SHQ 'DWD 9HQGRU 7LHGRQ K\|G\QWIPLQHQ MD DYDDPLQHQ

7KH RULJLQDOLW\ RI WKLV WKHVLY KDV EHHQ FKHFENHG XVLQJ WK
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71IPI WXWNLPXV WRWHXWHWWLLQ 9DOWLRYDUDLQPLQLVWHU
KDQNNHHQ WXHNVL &*, 6XRPL 2\ Q PDKGROOLVWDPDQD 7XV
RQ RSHWWDQXW SDOMRQ MRSD DVLRLVWD MRLVWD HL W\|V
SIIWWII VDPDOOD NXXVL YXRWWD NHVWIQHHQ \OLRSLVWRWLC
WRPDQ SDOMRQ NRNHPXNVLD MD WIKIQDVWLVHQ HOIPIQL SI
QHHW QRSHDVWL PXWWD QLLQKIQ DLND NXOXX NXQ RQ KD

+DOXDQ NLLWWII 3HUWWXD MDWNXYDVWD NDQQXVWXNVHVW
NXOPLVWD WXHVWD MD DMDWXNVLVWD W\|QL RKMDDMLD +
WDYLVWD RKMHLVWD W BHVWDVW @ WIHKWIWWY | (ULW\LVHV
YRW MD SRVLWLLYLQHQ DVHQQH RQ DXWWDQXW W\|Q YDOPI
WXQXW YIOLOOI PHONRLVHQ \OLWVHSIIVHPIWW |[PIOWI| +DOXI
MDWNXYDVWD XVNRPLVHVWD W\|Q YDOPLVWXPLVHHQ .DLN
/DXUDD MRND RQ MDNVDQXW NXXQQHOOD MD ORKGXWWDD

JRSXNVL KDOXDQ NLLWWII NRNR RSLVNHOLMD\KWHLV|lI MRN
WDYDW .LLWRV -DQQDQ SRMDW 7LHWRMRKWDMDNLOWD OC
7HLGIQ DQVLRVWDQQH ROHQ VH PLWI ROHQ Q\W

$XULQNR SDLVWDD MD NINQQLVVI RQ YLLPHLQHQ :DSSXQL ¥
7DLGDQ PHQQI QDXWWLPDDQ VLLWI

7TDPSHUHHOOD

3\U\ &ROODQGHU



6,6b//<6/8(77(/2

-2+'$172
'$7%$ /,,.(72,0,11%$669%
'‘DWDQ PHUNLWWIY\\V
'‘DWD UHVXUVVLQD
'‘DWDQ K\|G\QWIPLVHQ HGHOO\W\NVHW

'DWDQ ODDWXYDDWLPXNVHW
‘DWDQ ODDWXWDYRLWWHLGHQ DVHWWDPLQHQ |
‘DWD MD WLHWRMRKWDPLQHQ

'DWDQ K\|[G\QWIPLVHQ NRKWHHW

'DWDQ HSIVXRUD K\|G\QWIPLQHQ VLVILVHVWL
'DWDQ HSIVXRUD K\|G\QWIPLQHQ XONRLVHVWL
$92,1 '$7%

$YRLPHQ GDWDQ HULW\LVSLLUWHHW
$UYRQOXRQWL DYRLPHQ GDWDQ DYXOOD

$YRLPHQ GDWDQ K\|G\QWIPLQHQ OLLNHWRLPLQ

$YRLPHQ GDWDQ OLLNHWRLPLQQDOOLVHW KDD"

$YRLQ GDWD MD YDOPLVWDYDDQ WHROOLVXXW
787.,08.6(1 727(8786

$VLDNDVRUJDQLVDDWLR
7XWNLPXVPHQHWHOPI
'DWDQ NHUIIPLQHQ
'DWDQ DQDO\WVRLQWL
78/2.6(7
6XKWDXWXPLQHQ DYRLPHHQ GDWDDQ NRKGHRUJD:

$YRLPHQ GDWDQ HSIVXRUD K\|G\QWIPLQHQ XON
$YRLPHQ GDWDQ HSIVXRUD K\|G\QWIPLQHQ VLVI
7HNLMIW MD UHVXUVVLW DYRLPHQ GDWDQ K\|G\QW

$YRLPHQ GDWDQ NI\WW |l HVYWIYIW WHNLMIW
$YRLPHQ GDWDQ NI\WW |l HGLVWIYIW WHNLMIW
32+',17%

.HVNHLVLPPIW WHNLMIW DYRLPHQ GDWDQ
DUYRQOXRQQLVVD

JLLNHWRLPLQQDOOLVHQ DUYRQ OXRPLQHQ DYRL
WHROOLVXXWHHQ RVDOOLVWXYLVVD \ULWANVLVVI
<+7((19(72

TXWNLPXNVHQ WHRUHHWWLQHQ NRQWULEXXWLR

7XWNLPXNVHQ NI\WIQQ|OOLQHQ NRQWULEXXWLR

-DWNRWXWNLPXVPDKGROOLVXXGHW

TXWNLPXNVHQ DUYLRLQWL
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9LVXDOLVRLQWL WLHWRSHUXVWDLVHQ MD UHVXUV
NRKWDDPLVHVWD DUYRQOXRQQLVVD
7LHGROOD MRKWDPLQHQ MD WLHGRQ MRKWDPLQHC

7LHWRMRKWDPLVHQ SURVHVVL MD VHQ PDKGROOL\
IDLKRQHQ HW DO

7LHGRQKDOOLQQDQ SURVHVVLPDOOL PXNDLOOHQ
'DWDSHUXVWDLVHQ DUYRQOXRQQLQ MDNDDQWXPLC
HSIVXRUDVWD K\|[G\QWIPLVHVWI XONRLVHHQ MD VL
K\[G\QWIPLVHHQ

7LHWRSURVHVVLHQ MD DUYRQOXRQQLQ N\WNH\W\P
6FKLXPD HW DO

7LHGRQKDOOLQQDQ WDVDSDLQRWHWWX PLWWDULV

$YRLPHQ GDWDQ K\|[G\QWIPLVHQ SURVHVVL PXNDL
DO

$YRLPHQ GDWDQ DUYRNHWMX PXNDLOOHQ %HUHQ
$YRLPHQ GDWDQ K\|G\QWIPLQHQ OLLNHWRLPLQWD S
=XLGHUZLMN HW DO

$YRLPHHQ GDWDDQ SHUXVWXYDQ DUYRQOXRQQLQ
WRLPLMRLKLQ URROHLKLQ MD DUYRQOXRQWLYIOL

%DLQHV HW DO +RIPDQ $FFHQWXUH
DO *DUWQHU 2SUHVQLN 7DLVFK "RHU
L[RP %HUHQGV HW DO

$YRLPHQ GDWDQ K\|G\QWIPLVHHQ YDDGLWWDYDW F
2UJDQLVDDWLRQ KDOOLQQRQ MD ,7 Q YIOLVHW KDTE
SRWHQWLDDOLQ \PPIUWIPLVHQ VXKWHHQ
7LHGRQKDOOLQQDQ SURVHVVLPDOOLQ HUL YDLKHL
DYRLPHQ GDWDQ K\|G\QWIPLVHHQ OLLWW\HQ
$YRLPHQ GDWDQ WXQQLVWHWXW DUYRQOXRQWLYI\
OXNXPIIUIOOLQHQ HVLLQW\PLQHQ WXWNLPXNVHHQ
RUJDQLVDDWLRLVVD

$YRLPHQ GDWDQ K\|G\QWIPLVYDLKHWWD KDDVWDY!]
KDDVWHHW

$YRLPHQ GDWDQ YHQGRULHQ K\|G\QWIPLVHQ WXRP
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Taulukko1. 7LHGRQ WDVRW PXNDLOOHQ /DLKRQHQ HW DO

Taulukko 2. (VLPHUNNHMI GDWDQ ODDGXOOLVLVWD RVD DOXHL
0e0O0HU

Taulukko 3. 7LHWRYLUWRMHQ NHKLWWIPLVHQ RGRWHWXW K\|G)
/IIQQTYLVW

Taulukko4. (ULWWHO\ HUL WRLPLMDURROHLVWD DYRLPHQ GDW

Taulukko 5. $YRLPHQ GDWDQ K\|G\QWIPLVWI KLGDVWDYDW WHN
=XLGHUZLMN HW DO

Taulukko 6. 7XWNLPXNVHQ KDDVWDWHOWDYDW \ULW\VHGXVWDI

Taulukko 7. 7XWNLPXNVHHQ RVDOOLVWXQHLGHQ RUJDQLVDDWL
DYRLPHQ GDWDQ HSIVXRUDW XONRLVHW DUYRQOXF

Taulukko 8. 7XWNLPXNVHHQ RVDOOLVWXQHLGHQ RUJDQLVDDWL
DYRLPHQ GDWDQ HSIVXRUDW VLVILVHW DUYRQOXR!

Taulukko9. $YRLPHQ GDWDQ NI\WW|I KLGDVWDYDW WHNLMIW K
SHUXVWHHOOD

Taulukko 10. $YRLPHQ GDWDQ NI\WW |l KLGDVWDYDW WHNLMIW M

Taulukko 11. 7LLYLVWHW\W DYRLPHQ GDWDQ HSIVXRUDW VLVILV
K\[G\QWIPLVPHQHWHOPIW



[<+(17((7 -$ 0(5.,11b7

$, HQJO $UWLILFLDO ,QWHOOLJHQFH WHNRIO\
$3, HQJO $SSOLFDWLRQ 3URJUDPPLQJ ,QWHUIDFH
% % HQJO %XVLQHVV WR %XVLQHVV \ULW\VWHQ Y
(8 (XURRSDQ XQLRQL

*135 HQJO *HQHUDO 'DWD 3URWHFWLRQ 5HJXODWLF

DVHW XV

,R7 HQJO ,QWHUQHW RI 7KLQJV HVLQHLGHQ ,QWHt
3N \ULW\NVHW 3LHQHW MD NHVNLVXXUHW \ULW\NVHW

5 HQJO 5HVHDUFK DQG 'HYHORSPHQW 7XWNLPXV
52, HQJO 5HWXUQ RQ ,QYHVWPHQW VLMRLWXNVH
53% HQJO 5RERWLF 3URFHVV $XWRPDDWLR RKMHC
6/$ HQJO 6HUYLFH /HYHO $JUHHPHQW SDOYHOXW
95,1 HQJO 5HVRXUFH EDVHG YLHZ 9DOXDEOH 5DL

VXEVWLWXWDEOH UHVXUVVLSRKMDLQHQ QINHF
WXOHH ROOD DUYRNDV KDUYLQDLQHQ YDLNHLE
NRUYDWWDYLVVD MRWWD VH WXRWWDLVL SLWI



-2+'$172

'DWD RQ UDNHQWHHWWRPLD WRVLDVLRLWD WDUNDVWHOWD
GDDQ VLVILVLVWI MD XONRLVLVWD OIKWHLVWI /|QQTYLVW
WDDQ RQ NRQHOXHWWDYDVVD PXRGRVVD YHORLWXNVHWW
9HUKXOVW  <RXQJ (XURRSDQ XQLRQLQ (8 DYRLQW

(XURRSDQ SDUODPHQWWL "36, GLUHNWLLYL" S
WDQ K\|G\QWIPLVWI MD VLWHQ WLHWRW\|WI MRND K\|G\QW
DUYLRLNLQ DYRLPHVWD GDWDVWD NHUW\YIQ OLLNHWRLPLC
HXURRQ YXRWHHQ PHQQHVVI NXQ YLHOI VLLWI NHUW
ROOXW PLOMDUGLD HXURD (XURRSDQ XQLRQL $YRLGQ
SRKMDLVHQ OIKHVW\PLVWDYDQ NULWHHUHMI DYDLQUHVXU
=XLGHUZLMN HW DO WI\WLQ YDVWDDYDVWL NXWHQ RU.
WIl 7IPIQ WXWNLPXNVHQ RQ WDUNRLWXV WXWNLD PLWHQ LC
K\|G\QWIl OLLNHWRLPLQQDOOLVHVVD NRQWHNVWLVVD DUYR

6XRPHVVD \NVL KDOOLWXVRKMHOPDQ KDQNNHLVWD RQ 7LH
MRQND WDYRLWWHHQD RQ "ODDWLD HKGRWXV WLHGRQ K\|!
WDYRLWWHLVWD MXONLVHOOH KDOOLQQROOH WRLPHHQSD
K\|G\QWIPLVWI| MD DYDDPLVWD HGLVWIYLI WRLPHQSLWHLWI’
(8 Q DYRLPHQ GDWDQ GLUHNWLLYLQ HOL QLLQ VDQF
QRD 6XRPHVVD 9DOWLRYDUDLQPLQLVWHUL]| 'DWDQ P\
UHDOLVRLGX MRV GDWDD HL K\|G\QQHWI -DQVVHQ HW DO
DYRLPHQ GDWDQ DUYR SHUXVWXXNLQ ROHWWDPXNVHHQ N\
RV N\V\QW| MD WDUMRQWD HLYIW NXLWHQNDDQ NRKWDD

KDQNNHHQ VHNI GLUHNWLLYLQ WDYRLWWHHW VDDYXWWDPD
YDW YDOWLRLGHQ GDWDQ DYDDPLVWD \ULW\VWHQ NI\WW||Q
VHPLVHHQ K\|G\QQHW\W UHVXUVVLW RQ NXVWDQQHWWX M}
PXNDDQ DYRLQWD GDWDD K\|G\QWIPIOOlI HWXMD YRLGDDQ |
WDORXGHOOLVLOOD SROLLWWLVLOOD VRVLDDOLVLOOD

-DQVVHQ HW DO %HQR HW DO $YRLPHQ GDWDQ P
WXWNLPXNVLVVD HVLLQ HULW\LVHVWL LQQRYDDWLRLGHQ Y
SDLNNRMHQ OXRMDQD +XEHU HW DO MD VLWHQ HVLPH



WDMDQD ,QQRYRLQWL HL ROH NXLWHQNDDQ \NVLQNHUWDL
QHOOD RVD DOXHHOOD HLNI VLWI ROH WXWNLWWX YLHOI NF
=XLGHUZLMN HW DO (VLPHUNLNVL SHONNI GDWDQ MXC
WXOLVL ROOD P\|V VDDYXWHWWDYDD ROODNVHHQ DYRLQWLE
VXUVVHMD DYDDMDOWD MRWWD GDWDQ K\|G\QWIMI YIOWW
GDWDQ NIN\WW| YDDWLL HQHPPIQ UHVXUVVHMD NXLQ PLWI V
NRYLQNDDQ DUYRNNDDQD MD VH WXVNLQ SIIW\\ NI\WHWWIY|
SXNIW\WWIMIQ DUYRQOXRQWLNRKWHHOOD HL ROH WXQQLVW
DYDDPLVHQ DONXSHUILVLLQ PRWLLYHLKLQ =XLGHUZLMN H'
VHOOD NHQWIOOlI HWWI WXWNLPXNVLVVD RQ WXQQLVWHWVW
GDWDQ NI\W|Q RQJHOPLD YRLWDLVLLQ YIKHQWII =XLGHUZL
7XWNLPDOOD DYRLPHQ GDWDQ NI\WW|NRKWHLWD MD VHQ N
HKNI K\|G\QWIl WHKRNNDDPPLQ MD ODDMHPPLQ MROORLQ D
UHPPLQ

+DOOLWXVRKMHOPDQ WDYRLWWHHQD RQ OXRGD 6XRPHHQ P
NDQWDYDQD SHULDDWWHHQD RQ MXONLVHQ WLHGRQ DYRLF
GDWD HL ROLVL YDLQ QIHQQILVHVWL DYRLQWD GDWDD W XC

N\WW|NHOSRLQHQNDDQ GDWD HL NXLWHQNDDQ YLHOI W
U\WWI VLLWI PLWHQ GDWDOOD YRLWDLVLLQ OXRGD DUYRD
ROOHVVD HURMD =XLGHUZLMN HW DO RQ WXWNLPXNVE
GDWDD K\|G\QQHWIIQ OLLNHWRLPLQQDOOLVHVVD NRQWHNV
ROLVLYDW ODDMHPPLQ WLHGRVVD MD VLWHQ DYRLPHQ GDV
SDLNNRMHQ MD YHURWXORMHQ PXRGRVVD HLNI GDWD MILV]
VHQI RQ

OLWHQ DYRLPHOOD GDWDOOD YRLGDDQ OXRGD DUYRD
SIHTWXWNLPXVN\V\P\VW| WXNHPDVVD RYDW DSXWXWNLPXVN\\

2QNR DYRLPHQ GDWDQ K\|G\QWIPLVHQ PDKGROOLVXXN\
VHVVD NRQWHNVWLVVD"

OLWNI YDLNXWWDYDW WHNLMIW RYDW NHVNHLVLPSLI D°

$UYRQOXRQQLQ NINW\WW|NRKWHLGHQ WXQQLVWDPLVHVVD NI\
WDVDSDLQRWHWWXD PLWWDULVWRD VLVILVWHQ DUYRQOXF

VHNI $FFHQWXUHQ NXYDXNVLD GDWDQ K\|G\QWIPLVHVW
OLVXXNVLHQ WXQQLVWDPLVHHQ 1ILVWI WHRULDWDXVWDQ
%YHUHQGV HW DO 5RVVL HW DO MD %DLQHV HW |

SHUXVWDLVHQ DUYRQOXRQQLQ YLLWHNHK\V MRWD K\|G\QQ|



GDWDQ DUYRQOXRQWLNHLQRMHQ WXQQLVWDPLVHHQ /LVIN\
WHLGHQ U\KPLWWHO\VVI DSXQD WRLPLL =XLGHUZLMN HW D
GDWDQ K\|G\QWIPLVWI| KLGDVWDYLVWD WHNLM|LVWI $LHPS
\OHLVLPPLVW| KDDVWHLVWD DYRLPHQ GDWDQ K\|G\QWIPLV}
+XEHU HW DO ,QNLQHQ HW DO HULW\LVHVWL SLH
GDOOD 7IVWI VWWWI WXWNLPXV RQ UDMDWWX NRVNHPDDQ
UHVXUVVLHQ HL K\SRWHHWWLVHVWL SLWILVL ROOD \KWI UL
QRXVVHH PXLWD KDDVWHLWD

7XWNLPXV VXRULWHWWLLQ NYDOLWDWLLYLVHQD KDDVWDW YV
WXD KDDVWDWWHOXD MRLVVD KDDVWDWHOWLLQ DVLDQW
WLLQ WXWNLPDOOD DLHPSDD NLUMDOOLVXXWWD MD WXW]!
ROHHOOLVHVWL YDLNXWWDYLD WHNLM|LWI $LHPSLD WXWN
K\|G\QWIHQ KDNXNRQHLWD NXWHQ 7DPSHUHHQ \OLRSLVWF
*RRJOH 6FKRODULD 7XWNLPXNVHQ DOXOOH SDQHYDQD YRL
MD DYDDPLQHQ +KDQNH 9DOWLRYDUDLQPLQLVWHUL] y
OLWLLNDVWD WXWNLPXV S\UNLL HGLVWIPIIQ +DQNNHHQ NI\
VXXGHVWD HLNI ROHPDVVD ROHYDVWD NLUMDOOLVXXGHVW
ULLWWIYLI WXWNLPXVN\V\P\NVLLQ QIKGHQ MD HVLPHUNLNVL
PHQ GDWDQ K\|G\QWIPLVHQ DOXHHQ ROHYDQ VXKWHHOOLVF
WLLYLQ  (XURRSDQ SDUODPHQWWL KDOOLWXVRKMHOP
MD DYRLPHQ GDWDQ SRWHQWLDDOLVHQ DUYRQ (XURRSDQ
OLVWI WXWNLD DYRLPHQ GDWDQ DUYRQOXRQWLD MRWWD P
WXQQLVWDD MD SHLWRWD 7I00|LQ DYRLQ GDWD SIIVLVL O
VLD PRQLWDKRLVHVWL DLQD NDQVDODLVLVWD OLLNHWRLPL
PLVHHQ NIW\WHW\W UHVXUVVLW PHQLVL KXNNDDQ

-RKGDQWROXYXQ MIONHHQ OXYXVVD NIVLWHOOIIQ NLUMDC
WDVWD \OHLVHVWL DUYRQOXRQWLD OLLNHWRLPLQQDOOLVH
MIONHHQ OXNX VIYHQW\\ GDWDQ DUYRQOXRQWLPHQHWHOPL
WDQ \PSIULOWI MR WXQQLVWHWWXMD DUYRQOXRQWLNRKWHF
NIWWWI||QRWRVVD PDKGROOLVHVWL RQ 1HOMIQQHVVI OXYXV
RVXXGHQ WRWHXWXV (QVLPPILVHQI OXYXVVD HVLWHOOIIC
UDLQPLQLVWHUL| MD KDOOLWXVRKMHOPDQ KDQNH 7LHGRQ
RUJDQLVDDWLRQ HVLWWHO\Q MIONHHQ OXYXVVD HVLWHOOI
SXROLVWUXNWXURLWX KDDVWDWWHOXWXWNLPXV SWVH WX
OISLNI\QWL GDWDQ NHUIIPLVHQ SURVHVVLVWD HOL KDDVWI
WDWWHOXWLODLVXXNVLVWD MD QLLGHQ NXOXVWD /XYXVVD



VDDGXW WXORNVHW 2VD DOXHLGHQ HVLWWHO\W SRKMDXW
YIW VLWI PLWHQ VXRULWHWWX WXWNLPXV KHLMDVWXX VLW
WXWNLPXNVHQ DLNDDQVDDPDW YDVWDXNVHW WXWNLPXVN\
WHRULDWDXVWDDQ 6HLWVHPIQQHVVI OXYXVVD WLLYLVWHMW
EXXWLRW WDUNDVWHOODDQ VHQ UDMRLWXNVLD MD SRKG
VXXNVLD MRWND YRLVLYDW WXRGD OLVIWLHWRD DLKHLVW
UDMDXNVHQ WDNLD KXRPLRLPDDQ WDL QH WXQQLVWHWWLL
WRLVLNVL MD WXWNLPLVHQ DUYRLVLNVL DLKHLNVL 7XWNL
VXRULWHWWXXQ WHRULDWDXVWDDQ OXYXW * HPSLLULVI
VHQ SRKGLQWDDQ MD \KWHHQYHWRRQ OXYXW %



'$7%$ /,,.(72,0,11%66%

7IVVI OXYXVVD NIVLWHOOIIQ NDWWDYDVWL GDWDQ PHUNLW\
VXXNVLD UHVXUVVLQD VHNI GDWDSHUXVWDLVWD DUYRQOXR
WDUNDVWHOODDQ P\|V RUIJDQLVDDWLROWD YDDGLWWDYLD
PLVHOOH 'DWDSHUXVWDLVHQ DUYRQOXRQQLQ \KWH\GHVVI
JDQLVDDWLRLGHQ OLLNHWRLPLQWD\PSIULVW|VV]I MRWWD
DYRLPHQ GDWDQ RPLQDLVSLLUWHLVLLQ

'‘DWDQ PHUNLWWIY\\V

'‘DWDQ RQ VDQRWWX ROHYDQ NXLQ "XXVL |OM\" 'DWDD NXW
SLLOHYl SRWHQWLDDOLQHQ DUYR VDDGDDQ YDOMDVWHWW?
OLVWD VDDYXWWDD YDVWDDYDQ VXXUXXVOXRNDQ \KWHLV|
DLHPPLQ MR VDDYXWHWWX 'DWD NRVNHWWDD Q\N\IIQ \KI >
PDWWD QLLGHQ NRRVWD WDL WRLPLDODVWD YDQYW 6SLMI

'DWD RQ WLHGRQ WDVRLVWD PDWDOLPPDOOD HOL UDNHQMW
KHHVWD 7KLHUDXI MD VLWI YRLGDDQ NHUIWI VLVILVLV\

SLUWWLPINL NXWHQ DVLDNDVSDODXWWHLVWD MD R
IDLKRQHQ /|QQTYLVW 'DWDOOD HL VHOODLVHQDDQ R
RVVD 7KLHUDXI PXWWD GDWDD YRLGDDQ MDORVWDD
SILQ MROORLQ NRKRQQHHQ PHUNLW\NVHOOLV\WGHQ P\|WI V
WLRQ WRLPLQQDOOH 7KLHUDXI &KRR

7LHGRQ MDORVWXPLVHQ WDVRW RQ NXYDWWX WDXOXNRVVE
WLHGRQ MDORVWDPLQHQ YDDWLL WLHGRQ \KGLVWHO\l MD
Q|VVI LQIRUPDDWLRQ MDORVWXPLQHQ WLHWIP\NVHNVL WDS
NLQQ@DQ DYXOOD 7KLHUDXI 2UJDQLVDDWLRRQ MD VHQ
PDDWLRWD YRLGDDQ NXWVXD OLLNHWRLPLQWDWLHGRNVL /
VLWWHQ /|QQTYLVW SLUWWLPINL RYDW WRGHQQHHW
ROHYDQ HOLQHKWR VLOORLVHVVD DODWL PXXWWXYDVVD O
WHDPXV SLWIQHH SDLNNDQVD YDUPDVWL HQWLVWI HQHPPIC



Taulukkol. 7LHGRQ WDVRW PXNDLOOHQ /DLKRQHQ HW DO

7TLHGRQ OlIULW (VLPHUNNL

7LHWIp\ QKLPLOOLVWI WLHWF(%P%%HJQ&YELL%;WW%WY\?LKQL

NRNHPXNVHQ ND XRWWHHQ DLHPSLLQ K

DMI}_IQHQWHHOOLVWD DIG-LQWBLWBNDVROQ RIOGRWW:

QIRUPDI YDD GDWDD WHHVHHQ

'DWD 5DNHQWHHWWRP LD wWRNABY e\ YO

NVWLD

(VLPHUNNLQI WLHGRQ MDORVWXPLVHVWD NXYD YRLGDDQ
VLPPILVHOOI WDVROOD HOL GDWDD VLVIOWII VH WLHWRMLI
PLWIIQ YLLWHWWI| VLLWI PLKLQ DVLDDQ OXYXW OLLWW\YIW
GDDQ KLOQWDWLHWR OLLWWII MRKRQNLQ WXRWWHHVHHQ N
NLLQ 7LHWIP\NVHQI YRLGDDQ SLWIl WLODQQHWWD MRVVD \
WDXWXX PXLKLQ VDPDQ WXRWHU\KPIQ WXRWWHLVLLQ WDL
ORVWXQXWWD WLHWRD YRLGDDQ WIOO|LQ K\|G\QWII RVWR S
WLRWD VILO\WHWIIQ WLHWRNDQQRLVVD MD xYDUDVWRLVVD
WILVLVVI LKPLVLVVI /DLKRQHQ HW DO AMWIQQ|VVI NDL
WLRLGHQ &KRR NXLQ \NVLO|LGHQNLQ SHUXVWXYDW MF
WIP\NVHHQ YDLNNHL VLWI YIOWWIPIWWI DNWLLYLVHVWL WL

7KLHUDXI NXYDXV WLHGRQ MDORVWXPLVHVWD WDVROW
WHOHPIOOI PXLVWXWWDD YRLPDNNDDVWL /HYLWWLQ ODUF
<KWIOILV\\VW RQ K\YLQ OXRQQROOLVWD VLOOI WLHWIP\NVH(
JHYLWW ODUFK PIIULWWHOHYIW RSSLPLVHQ ROHYDQ R
SIULVW|Q WDSDKWXPLHQ MD RPLHQ WDYRLWWHLGHQ YIOL

SXROHVWDDQ PIITULWWHOHH RSSLPLVHQ ROHYDQ “PXXW
SDKWXQHHQ PXXWRNVHQ DLKHXWWDPDQD" $UJRWH oL
NDVWHOHPDOOD KDQNLWXQ WLHGRQ YDUDVWRLQQLQ .RVN
SIIW|[NVHW PXXWWDD WDL ROOD PXXWWDPDWWD QLLGHQ W
WLRRQ WDL WLHWIP\NVHHQ &KRR RQ GDWDQ MDORVW)>
VHQ MD \KGLVWHO\Q NDXWWD IIULPPILVHQ WIUNHII MRWWD
WRLPLQWD\PSIULVW|Q WDSDKWXPLHQ MD WUHQGLHQ VXKW
WLRVVD WDSDKWXX RSSLPLVWD NXQ VH MDORVWDD VHQ WF



UDVWRLPDDQVD GDWDD WLHGRQ WDVRLOOD \O|VSILQ MD PX
WXNVHQ NDXWWD VDDGXQ \PPIUU\NVHQ DYXOOD 7RLPLQWI
PXXWRNVLD YRL ROOD \NVLO|OOLVHOOI WDL RUJDQLVDWRL
PLQHQ WDSDKWXXNLQ WRGHOOLVXXGHVVD \NVLO|LGHQ RSS|
2UJDQLVDDWLRRQ WXOOXW XXVL WLHWR MD RVDDPLQHQ YR
P\|[V RUJDQLVDDWLRRQ OLLWW\YIQ KHQNLO|Q PXNDQD 6LPR

PXNDDQ PXXWRNVHW RUJDQLVDDWLRLVVD RYDW YIOW
NLOSDLOXN\N\LVLQ! /LLNHWRLPLQWDWLHWRRQ SRKMDXW X
PXXWRNVHQ HOL WRLVLQ VDQRHQ RUJDQLVDDWLRQ RSSLPL
YIOWWIPIW|QWI MRV RUJDQLVDDWLRW KDOXDYDW PHQHVW
NLOSDLOXN\N\LVLQI

OHUNLW\VWHQ WXQQLVWDPLVHNVL WRLPLQWD\PSIULVW|VWI
WHLWD MRLKLQ VHQ \PSIULVW|VWI NHUIWW\l GDWDD YRL V

7KLHUDXI TDYRLWWHLGHQ DVHWWDPLVWD RKMDDY
NIW\WWII VHQ VWUDWHJILDD MRND SXROHVWDDQ WXOHH OD]|
'‘XPDV HW DO -IIVNHOILQHQ HW DO 2UJDQLVDDWL
DOQWXQWHPXVWD MRWWD VHQ NHUIIPII GDWDD YRLGDDQ M
7TKLHUDXI 7100|LQ RUIJDQLVDDWLRQ WRLPLQWD VRSHX
W||QVI MD VHQ WRLPLQWD YRL MDWNXD PDKGROOLVLPPDQ W
WIP\NVHQ NDVYDHVVD 6LVILVHOOI WLHWIP\NVHOOI| YLLWDW
VHHQ VXEVWDQVVLRVDDPLVHHQ 0&6 2\ MRND RQ RUJ
HLNI MXONLVHVWL YDSDDVWL NI\WHWWIYLVVI

.XQ NHUIWWIYI GDWD RQ RUJDQLVDDWLRQ RSSLPLVHQ MD N}
PDKGROOLVLPPDQ ODDGXNDVWD MRWWD RLNHLGHQ MRKW
7KLHUDXI MD RUJDQLVDDWLR YRL PXXWWDD WRLPLQWI
. HKLWWIPIOO|I RSSLPLVWDDQ SDUHPPDNVL RUJDQLVDDWLRV
RQ SRWHQWLDDOLD VDDYXWWDD SRLNNHXNVHOOLVHQ KXRF
PLWI RSSLYDPSL RUJDQLVDDWLR RQ VLWI QRSHDPPLQ VH S
VLWHQ VRSHXWXPDDQ QRSHLVLLQNLQ PXXWRNVLLQ VHQ OL
DO 2SSLYD RUJDQLVDDWLR HL P\|VNIIQ ROH ULLSSXYD
KHLGIQ VLLUW\HVVI HVLPHUNLNVL WRLVHQ RUJDQLVDDWLRC
JDQLVDDWLRQ SLLUWHLVWI RQ WLHGRQ MD GDWDQ MDNDP
NXXOXX VLLV DVLDQWXQWLMRLGHQ YIOLVHQ WLHWIP\NVH
/IDLKRQHQ HW DO .XQ \KI XVHDPSL DVLDQWXQWLMD RF
KHSLLULVWI HL RUJDQLVDDWLR ROH \KWI| ULLSSXYDLQHQ \|
PLVSURVHVVLQ WLHGRQMDNRD



'DWDQ NRVNHWWDHVVD \KI XVHDPSLD RUJDQLVDDWLRLWD
NRRVWD YDQIW 6SLMNHU WXOHH RUJDQLVDDWLRQ W
PHUNLWWIYIl KXRPLRWD YDLNND GDWD VHOODLVHQDDQ HL
WLRLGHQ SIIW|[NVHQWHNRRQ 7KLHUDXI 'DWDQ DUYR V\
HW DO MD DVLDQWXQWLMRLGHQ RVDDPLVWD K\|G\QWI
YRL VDDYXWWDD RSSLYDQ WDL MRSD IO\NNIIQ RUJDQLVDD
PHQHVW\I SDUHPPLQ NXLQ PXXW WRLPLMDW VHQ WRLPLDOD
OLLNHWRLPLQWDWLHGRQ K\|G\QWIPLQHQ RQ DYDLQDVHPD\
PXXWRNVLD WHKWIHVVI /|QQTYLVW 3LUWWLPINL -DFN
WILVLVWI MD \NVLQIIQ PHUNLW\NVHWW|PLVWI| GDWDSLVWHL
DQWXQWLMDW\|WI VRYHOWDPDOOD MDORVWHWWXD PHUNLW
RUJDQLVDDWLRQ WRLPLQWDD VHQ WRLPLQWD\PSIULVW|Q P

'‘DWD UHVXUVVLQD

XWHQ HGHOOLVHVVI NDSSDOHHVVD PDLQLWWLLQ NI\WIQQ|
VHW SHUXVWXYDW MRKRQNLQ GDWDDQ LQIRUPDDWLRRQ WI
TYLVW 3LUWWLPINL OXRQQHKWLYDW OLLNHWRLPLQWE
HOLQHKWRQD YRLGDDQ QLLGHQ \PSIULVW|LVWI NHUIW\Q Gl
JDQLVDDWLRLOOH /LLNHWRLPLQWDWLHWRRQ OLLWW\YLHQ
PXNVHQ PXNDDQ /IQQTYLVW 3LUWWLPINL PLNI NH
GDWDQ K\|G\QWIPLVHQ WDORXGHOOLVHVWD NDQQDWWDYXX
NLQ WDSDXNVHVVD GDWDQ DUYR UHDOLVRLWXX NXQ VLLWI
SIIW|VWI WHKGHVVI -RV WDDV KLQWDWLHWRD HL YHUUDWMW
YRLVLYDW HVLPHUNLNVL PDKGROOLVHW NXVWDQQXVVIIVW]|\

$LHPPDVWD WRLPLQQDVWD NHUW\QHHVWI LQIRUPDDWLRVWI
WLRQ PXLVWLQ K\|G\QWIPLVHNVL 2UJDQLVDDWLRQ PXLVWL
GRQ YDUDVWRLQWL MD YDUDVWRLGXQ WLHGRQ K\|G\QWIPLC
WRQWD GDWDD WDL WLHWRD RQ NI\WIQQ|VVI PDKGRWRQ K\|
YRLGD RSSLD HLNI RUJDQLVDDWLRQD P\|VNIIQ NHKLWW\I 9
W\Q GDWDQ YRL VLLVY VDQRD ROHYDQ RUJDQLVDDWLRQ RSSI
OHHQ PHQHVW\PLVHQ UHVXUVVL 7IPI DVHWWDD YDDWLPXN
7KLHUDXI HWWI| QLLGHQ YDUDVWRLQQLOOH 3HGHUVHC
WRLQWL RQ NXLWHQNLQ UDMDWWX WIPIQ WXWNLPXNVHQ WI

SHVXUVVLSRKMDLVHQ QINHP\NVHQ PXNDDQ WDUNDVWHOWD )
WHNHK\NVHQ RPLQDLVXXNVLLQ S5HVXUVVLQ WXOHHDXLLWH!I
OXDEGKXDUY L QUIDIWHNHWILNHDVWL NRRIORLWDNEENOLMDLNHDV



NRUYDWWRQLVXEVWLWNRWREBOWHVXUVVL HGLVWII RUJDQLVDI
SDLOXHWXD MD OXQDVWDD DUYROXSDXNVHQVD %DUQH\
OLVVD RUJDQLVDDWLRQ WRLPLQQDVVD WXOHH VHQNLQ WI\
GDWD NULLWWLVHVWI DVLDNDVVHJPHQWLVWI YRL WDUMRWTE
NLOSDLOLMRLOOD HL ROH VDPDD GDWDD

6FKPLGW .HLO PXNDDQ UHVXUVVLSRKMDLVHQ QINHP\N
N\N\ WXQQLVWDD DUYR UHVXUVVLVVD MD SIIVWI NIVLNVL N
WLHGRQ YRLGDDQ VLLV P\|V VDQRD ROHYDQ RUJDQLVDDWL
NDQQRLVVD MD MIUMHVWHOPLVVI MROORLQ SXKXWDDG
IDLKRQHQ HW DO 1INHP\V YLLWWDD 6FKPLGW .HLO
RUJDQLVDDWLRQ DVLDQWXQWLMRLGHQ N\YA\NNWGHVWI WXQZC
SRWHQWLDDOLVWD DUYRD 7I00|LQ RUJDQLVDDWLRQ MRKC
RVDDPLVWD NXWHQ PXLWDNLQ UHVXUVVHMD PDKGROOLVLF
NXOPDVWD :DQJ 6WURQJ +ROFRPE HW DO RWWE
YLVLRQ PLVVLRQ VHNI WDYRLWWHHW $SSDQQDLDK HW DO
WLHGRVWD RQ DQDO\WWWLVWHQ W\[NDOXMHQ WXORVWHQ W

&DUOXFFL HW DO PXNDDQ WLHWRSHUXVWDLQHQ QINHF
VHQ DODODML VLOOI P\|V LKPLVLVVI ROHYDQ RVDDPLVHQ V
WHHULW PDKGROOLVLPPDQ K\YLQ MRWWD VLLWI VDDWDLVL
SDLOXHWXD ,KPLVLVVI ROHYDQ WLHWRSHUXVWDLVHQ QINHI
WI\WWII P\|V UHVXUVVLSRKMDLVHQ QINHP\NVHQ NULWHHUL\
WXQQLVWDPDDQ MD K\|G\QWIPIIQ UHVXUVVLSRKMDLVHQ QIN
HGHOOHHQ PXLVVD UHVXUVVHLVVD 7LHWRSHUXVWDLVHQ M
WDDPLVWD RQ YLVXDOLVRLWX NXYDVVD



Resurssipohjainen |
nakemys

Potentiaalinen -
anvo

” Realisoitavissa
_ olevaanvo

Tietoperustainen
nakemys

.XYD 9LVXDOLVRLQWL WLHWRSHUXVWDLVHQ MD UHVXUV\
VHVWD DUYRQOXRQQLVVD

SHVXUVVLSRKMDLQHQ QINHP\V DVHWWDD NI\WHWWIYIOOH G
VXUVVLQD WRGHOOLVWD SLWNIDLNDLVWD NLOSDLOXHWXD
SXROHVWDDQ WXOHH HVLLQ GDWDD K\|[G\QWIHVVI NXQ GD\
NI\WWIYIW RVDDPLVWDDQ VHNI WLHWRD DLKHSLLULVWI MD LC
MD O|\WIl GDWDD WXONLWD VLWI VHNI WHKGI SHUXVWHOW

&DUOXFFL HW DO AVHLVWI LOPL|WI RQ YLVXDOLVE
WLRVVD ROHYD WLHWRSHUXVWDLVHQ QINHP\NVHQ PXNDLQH
NDVWHOWDYDQ MD W\|[VWHWWIYIQ GDWDQ WI\WWIl VLOOH

-RV MRNLQ PHUNLW\NVHOOLQHQ XONRLVHVWD WDL VLV
SRKMDOWD SIITW|INVHQWHNR WDSDKWXX HL ROH ODDGXOWD|
WIPIWWI HL DQDO\WRLQWLD VHXUDDYDW SIIW|V MD WRLPLC(
VLOOI WIOO|LQ RSSLPLVSURVHVVL HL ROH WI\GHOOLQHQ N
SHHNVL ODDMDVWL KXRPLRRQ SIIWINVHQWHRVVD

6XEVWDQVVLRVDDPLQHQ RQ ROHQQDLQHQ YDDWLPXV HUL\
U\NVHNVL 7KLHUDXI MD VLWHQ WLHGRQ DUYRQ UHDOL
VRLWXX YDVWD NI\WHWWIHVVI -DQVVHQ HW DO YRLGD
QRD ROHYDQ ROHHOOLQHQ URROL GDWDQ DUYRQ UHDOLVR
VXUVVLSRKMDLVHQ QINHP\NVHQ URROLD YRL YIKHNV\I WRLV
VLVWI YRLGDDQ NINWWII SXXVHSSII MD KIQHQ NI\WWIPIIQVI F
WI\WL DORLWWHOLMD W\|VVIIQ MD KIQHOOI RQ UHVXUVVLQD
YRL PDWHULDDOLD MRXWXD KHUNIVWL KXNDWXNVL NXQ S>
SRWHQWLDDOLD 9DVWDDYDVWL MRV KDUMDDQWXQHHOOD
RQ W\|Q WXORV WXVNLQ RSWLPDDOLVWD 7RLVDDOWD HULW



RPDQ RVDDPLVHQVD VHNI KHLNNRODDWXLVHVVDNLQ UHVXU"
G\QWIl VHQ SRWHQWLDDOLD HVLPHUNLNVL NRULVWH HVLQH
DUYRWWRPDPPDVWDNLQ UHVXUVVLVWD DUYRD ,0PDQ W\|V\
SIQ RVDDPLQHQ NXLWHQNLQ K\|G\QWIPIWWI

6KLQ /HH WRWHDYDW WLHWRSHUXVWDLVWHQ UHVXUV
WHQ SHUXVWHHOOD PHUNLWWIYIPSLI NXLQ SHULQWHLVHPPI
UHVXUVVLSRKMDLVHQ QINHP\NVHQ NULWHHUHLKLQ $LHPPD
.HLO QINHP\VWI VLLWI HWWI| UHVXUVVLSRKMDLVHQ QIN
WLRQ N\N\ WXQQLVWDD DUYR UHVXUVVLVVD MD SIIVWI NIVL
VDDWLRVVD ROHYD WLHWR RQ WDUSHHNVL MDORVWXQXWWI
WDNLQ DOXHLOWD &DUOXFFL HW DO NXWHQ SXXVHS!
VXUVVLHQ P\|WI P\|V UHVXUVVLSRKMDLVHQ QINHP\NVHQ P X
PDKGROOLVWD UHDOLVRLWXD

'‘DWDQ K\|G\QWIPLVHQ HGHOO\W\NVHW

'DWDQ PHQHVW\NVHNIV K\|G\QWIPLQHQ DVHWWDD YDDWLPX
G\QWIYIOOH RUJDQLVDDWLROOH O0\OOIUQLHPL HW DO
VHQ QINHP\NVHQ DVHWWDPLLQ YDDWLPXNVLLQ PXWWD P\|
DVHWHWWXLKLQ ODDWXYDDWLPXNVLLQ :DQJ 6WURQJ
VLQ DUYR YRLGDDQ OLLWWII K\YLQ WLLYLLVWL VHQ ODDWX
DUYR UHDOLVRLWXXNLQ YDVWD NXQ GDWDD K\|G\QQHWIIQ
'DWDD K\|G\QWIYIQ RUJDQLVDDWLRQ SXROHVWDDQ WXC
WDW DVHWWDD QLLOOH ODDWXYDDWLPXNVHW MD YDOYRD
VHNI GDWDQ YDVWDDPLVWD WLHWRWDUSHLVLLQ NXOORLVH
HW DO %, 6XUYH\ BHXUDDYLVVD OXYXLVVD WDUND
VHNI GDWDQ WHKRNNDDVHHQ K\|G\QWIPLVHHQ YDLNXWWDY|
NXOPDVWD

'‘DWDQ ODDWXYDDWLPXNVHW
'DWDOOD RQ UHVXUVVLSRKMDLVHQ QINHP\NVHQ RPLQDLVXX

ODDWXYDDWLPXNVLD MRWWD VH ROLVL NI\WW|NHOSRLVWD
WHQ SRKMDXWXHVVD MRKRQNLQ GDWDDQ WDL LQIRUPDDWL
WILQ VXXUL PHUNLW\V SIITW|INVHQWHRQ MD RUJDQLVDDWLRC
PDWWD HULW\LVHVWL SIITWINVHQWHRQ UHVXUVVLQD K\|G\QC
KHLNNRMD ODDGXOWDDQ :DQJ O6WURQJ



200DNVHHQ ODDGXNDVWD WXOHH GDWDQ WI\WWIl VLOOH I

WHOW\ WDXOXNRVVD

IDDWXYDDWLPXNVHW YDLKWHOHYDYV

OHNNILVLI VHNI OLPLWWILVLI MD QLLWI YRLGDDQ U\KPLWHOC(

BWURQJ

BUEDF

K 0-OOHU 6RDUHV

XQNLQ Y

ULLSSXX NXLWHQNLQ PHUNLWWIYIVWL GDWDQ NI\WW|NRKW

NULLWWLV\WGHVWI PXXQ OLLNHWRLPLQQDQ NDQQDOWD

Taulukko 2.

‘DQ.

(VLPHUNNHMI| GDWDQ ODDGXOOLVLVWD RVD DOXHLVWD PXI

'DWDQ ODDGXQ

.XYDXV

7TDUNNXXYV

.XLQND OIKHOOI WDUNDVWHOW
DUYRD 6W 20DI &ROOH

DYD DUYR R
J H

S5LLWWIY\\V

7LHWRD RQ WDUMROOD WDUSH
UXVWHHOOD YRLGDDQ WHKGI S

HNVL ULLWYV
IIW|NVLI /D

6DDWDY XXV

7LHWR RQ KHOSRVWL VDDWDY L
MIUMHVWHOPLHQ WRLPHVWD
.KD]DQFKL O0DUWLQ

OOD RLNHLC
PLOORLQ MI

.RNRQDLVXXYV,

JAWHWWIYIVWIE WLHGRVWD HL
*HHUWYV

SXXWX DUY

<SWLPHNN\WYV

JVWHWWIYI GDWD WDL WLHWR
VHLVHOOH WRLPLQQROOH WDU
DO

HL VLVIOOI \
SHHWWRPLEL

-RKGRQPXNDLV

XQQPD WLHWR HL SRLNNHD WRL
oLOOI ,VvVVD HW DO

VLVWDDQ HI

JRUPDDWWL

.DLNHOOH NI\WHW\OOH GDWD/(
MRWND PIUIIYIW PLWHQ WLHW
MD PLWI W\SSLI VH RQ /RVKL
NLNVL SILYIPIIUIIRUPDDWLW H

QXNVLD /DLKRQHQ HW D

DOH RQ DVH
R HVLWHWII
D 11LQ |
LYIW DLKHX
o)

7IVPIOOLV\\V

7TLHGRQ PLWWDXNVHOOLQHQ W
PDDOLHQ OXNXPIIUI 6W 200

DUNNXXV H
| &ROOHJH

5HOHYDQWWL

JNWHWWIYI WLHWR NRVNHWWO
XVMD VLWI YRLGDDQ K\|G\QWII
OF.LQQH\ HW DO

D WDUNDVW
SITW|NVHQW

IXRWHWWDY X

(AFHGRQ OIKWHHVHHQ MD WRGH
OXRWWDD OF.LQQH\ HW

QPXNDLVXX
DO

IDDMXXV

'DWDD RQ WDUMROOD ODDMI

DVWL DLKHH

OF.LQQH\ HW DO




7DUMROOD ROHYD GDWD RQ ULULWWIYIQ WX
2LNHD DLNDLVXXQLVDDWLR RVDD WRLPLD RLNHD DLNDLVH
‘DWVRQ

7DUMROOD ROHYD WLHWR RQ KHOSRVWL C
<PPIUUHWWIY\|]VGRVVD VHNI VHQ PHUNLW\V RR KHOSSR \F
OF.LQQH\ HW DO

6DPDVWD WLHGRVWD HL ROH YDDWDYLOOI
W&WD (VLPHUNLNVL MRNDLQHQ WXRWH W
WH

SLQXWNHUWDL OWIYLVVI HLNI HVLLQQ)N VLLQI NDK

+\|G\QQHWWIY]| WLHWR HL ROH|KDMDOODD
JAWHWWIYWVY [ OXHWWDYDVVD PXRGRVVD MD VHQ NIWWW|
DLKHXWD ULVNHMI =XLGHUZLMN HW DC

(VLPHUNLNVL GDWDQ IRUPDDWWL RQ N\WN|NVLVVI \PPIUUHYV
GDWDQ WDUNNXXV VHNI MRKGRQPXNDLVXXV SXROHVWDDQ
NHUWDLVHQD HVLPHUNNLQI GDWDQ IRUPDDWLQ PHUNLW\NV
‘'NDNWLD MRWND WDUNRLWWDYDW OXHWWDHVVD VDPDD LKPL
WDYDVVD PXRGRVVD P HMDNNMDRQRNMIISDNI\YI YHUWDLOX YRL
MIUMHVWHOPIl MD VLWHQ RUJDQLVDDWLRQ SURVHVVHMD V
JHOPD NRURVWXX VXXUWHQ GDWDPDVVRMHQ MD PRQLPXW
6DJJL -DLQ /DDWXYDDWLPXVWHQ \NVLW\LVNRKGDW I
WDQ NIN\WWIMLHQ WDUSHLGHQ PXNDDQ :DQJ DQG 6WURQJ
RGRWXNVHW YRLGDDQ RUJDQLVDDWLRVVD ROHPDVVD ROHY
ORVWDPLVHHQ *KDVHPDJKDHL MROORLQ VLLWI MDORYV
WLVVD DUYRNDVWD /DLKRQHQ HW DO

'‘DWDQ ODDWXWDYRLWWHLGHQ DVHWWDPL
'DWDQ ODDWXWDYRLWWHLGHQ DVHWWDPLQHQ MD WDYRLWYV

VLOO|I GDWDQ ODDWX RQ ULLSSXYDLQHQ NRNR OLLNHWRLF
RVDOOLVWXYLVWD VLGRVU\KPLVWI 6WRUH\ HW DO M
DUYRNHWMXLVVD ROOD XVHLWD HVLPHUNLNVL DOLKDQNLQGQ
$SWH BHXUDQQDQ KDDVWDYXXWWD YIKHQWIINVHHQ 'l
NRNR WDUNDVWHOWDYDQ SURVHVVLQ ODDMXLVWD PDOOLQ\
WDVWD ORQLDODLVLVVD WLHWRLQWHQVLLYLVLVVI RUJDQL)
WDYD VDPRLVWD V\LVWI NXLQ GDWDQ ODDGXQ VHXUDQWD C
BWRUH\ HW DO PXWWD K\YLQ VXRULWHWWXQD HULWWI
WRWHXWXPLVHQ VHXUDWWDYXXGHQ KDDVWHHOOLVXXWWD



3DUDQWDHVVD GDWDQ ODDWXYDDWLPXNVLHQ WI\WW\PLVWI
MRND KXRPLRL NROPH RVD DOXHWWD 2VD DOXHLWD RYDW
2UJDQLVDDWLRVVD WXOLVL PIITULWHOO!I MRNDLVHOOH GDWI
RPDW YDVWXXKHQNLO|QVI VHNI URROLW NXWHQ RPLVWDMLI
ROOD WDUNDVWL PIITULWHOO\W SURVHVVLW MRLOOD YDUPL
WXYDDWLPXVWHQ WINWW\PLVHVWI %, 6XUYH\ (ULW\LVF
NLWWIYl URROL GDWDQ ODDWXYDDWLPXVWHQ DVHWWDPLYV
7UHGHU 2UJDQLVDDWLRQ K\|G\QWIPIQ WHNQRORJLDQ \
O|VW|Q W\|WHKWIYLI MD HGHOOHHQ RUJDQLVDDWLRQ VWUD
%, 6XUYH\ 2UJDQLVDDWLRLVVD WXOLVL WXQQLVWDD NI
RVDOOLVWXYLHQ LKPLVWHQ PHUNLW\V VXKWHHVVD RUJDQ
WLRVVD ROHYDD WLHWRD YRLWDLVLLQ K\|G\QWIl WHKRNNDI
WXQQLVWDPLQHQ KHOSRWWDD HVLPHUNLNVL GDWDU\KPLH(
SURVHVVLHQ WXQQLVWDPLVWD MD NHKLWWIPLVWI

.XQ HGHOOI PDLQLWXW RVD DOXHHW WRWHXWXYDW RYDW (
vLDb WLHWRMIUMHVWHOPIW WXNHYDW OLLNHWRLPLQWDSUR
WDOOH RQ PIITULWHWW\ WLHW\W URROLW MRLVWD HVLPHUN
VHVVLHQ DYXOOD ODDWXYDDWLPXVWHQ WI\WW\PLVWI 5RR(
NLNVL VH NHQHOOH PLWINLQ GDWDD MDHO O D@ WHLYNY XWD L
NULWHHULLQ 'L &LFFLR HW DO HVLWWIPI SURVHVVLQ
WDSURVHVVLHQ XXGLVWDPLVHHQ MRWWD OLLNHWRLPLQWD
WDLVLYDW SDUHPPLQ RUJDQLVDDWLRQ WDYRLWWHLVLLQ MI
WILVL VLOOH DVHWHWXW YDDWLPXNVHW 'XPDV HW DO
QXVWD MD XXGHOOHHQWDUNDVWHOXD YRLGDDQ VLWHQ SLW
VHVVLVWD MRVVD YHUUDWDDQ Q\N\WLODD WDYRLWHWLODI
PXXWRNVLD RPDDQ WRLPLQWDDAQ

‘DWD MD WLHWRMRKWDPLQHQ
'DWDQ ODDWXWDYRLWWHLGHQ DVHWWDPLVHHQ MD VHXUDQ

'‘DWDQ WDL WLHGRQ MRKWDPLQHL\NKMRWANDINOD SHXIQ DDIW M/RIR:
MD VLLUWII MRWWD VH WXNHH NDMPDRDOOW XDL B XNNLDLLN ROV M
WXOHH ROOD MRWWD QH WXNHYDWQ VKIRHGRQ W GNQ WEGHRLQ/ W F
GROOLVWDD WLHGRQ K\|G\QWIPLVHQ MRWD SXROHVWDDQ
6HQ WDYRLWWHHQD RQ K\|G\QWIl WLHWRD VWUDWHJILVHVWI
WLHGRW YLVXDDOLVHVWL MD \NVLVHOLWWHLVHVWL RLNHDC
MRKWDPLQHQ \KGHVV|I WLHGROOD MRKWDPLVHQ NDQVVD P>
VXXGHQ /DLKRQHQ HW DO .XYDVVD RQ HVLWHOW\ F



HULWHOOHHW WLHGROOD MRKWDPLVHQ MD WLHGRQ MRKWE
GIIQ \KWHQHYILV\NVLI 'L &LFFLR HW DO VXRVLWXNVH:
PLHQ GDWRMHQ PDOOLQQXNVHVWD 7LHGRQ MRKWDPLQHQ '
MD VLWHQ P\|V GDWDQ K\|G\QWIPLVWI UHVXUVVLQD PDKGRC(
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.XYD 7LHGROOD MRKWDPLQHQ MD WLHGRQ MRKWDPLQHC

IDLKRQHQ HW DO RYDW SXROHVWDDQ PIIULWHOOHHW )
VDDWLRQ RSSLPLVHHQ MD XXVLXWXPLVHHQ XXGHQ WLHGR
WRMHQ KDOOLQWDDQ  MD WLHGROOD MRKWDPLVHQ "WRLPL
WHWDDQ MD K\|G\QQHWIIQ RUJDQLVDDWLRQ WRLPLQQDQ MF
WLPXVWHQ WI\WW\PLVHQ VHXUDQWD RQNLQ KDDVWDYDD 6

VHNI /HVNHOIQ HW DO NXYDXVWHQ WRWHXWXPLC
MRWWD GDWDQ DUYROOD ROLVL HGHVY PDKGROOLVXXV UHD(

IDLKRQHQ HW DO RYDW NXYDQQHHW 7LHWRMRKWDPLYV
WHQD MRND NRRVWXX WLHGRQ OXRPLVHVWD NHUIIPLVHVV
\OOISLGRVWD 3URVHVVL NRRVWXX OXRQQROOLVHVWL VDP
WLHGRQ MRKWDPLQHQ NRNRQDLVXXGHW 6HQ PDKGROOLVW
QLVRLQWL MRKGRQ SIIW[NVHQWHNR WLHWR MD YLHVWLQ
3URVHVVLQ RVDVWHQ MD PDKGROOLVWDYLHQ WHNLM|LGHQ
NHUIl MD YDUDVWRL ROHQQDLVWD GDWDD MRND SIIW\\ K\|(
NHDDQ DLNDDQ RUJDQLVDDWLRVVD /DLKRQHQ HW DO
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. XYD 7LHWRMRKWDPLVHQ SURVHVVL MD VHQ PDKGROC
IDLKRQHQ HW DO

.RVND GDWD PXXWWXX DUYRNNDDNVL YDVWD NXQ VLWI NI\V
WDPDOOD GDWDVWD VDDGDDQ WLHWRD VHNI \PPIUU\VWI 7
SURVHVVL WIUNHIVVI URROLVVD GDWDQ SRWHQWLDDOLVWD
GDDQ QIKGI WDYRLWWHOHYDQ RUJDQLVDDWLRQ ODDMXLVW
G\QWIl VHQ HUL WLHGRQ WDVRLOOD ROHYLD WLHWRSIIRPLI
VXUVVLSRKMDLVHVWD HWWI| WLHWRSHUXVWDLVHVWD QIN|
K\|G\QWIPLVWI YRLGDDQNLQ WLHWRMRKWDPLVHQ OIKHVW\P
PDQ SIIRPDQ OLLNHWRLPLQWDWLHGRQ KDOOLQQDQ RUJDQ
KDOOLQQDQ QIN|[NXOPLVWD /DLKRQHQ HW DO 1IN|NXO
GRQ MD WLHGROOD MRKWDPLVHQ DOOH

9DLNND GDWDQ DQDO\WRLQQLQ PHUNLW\V NDVYDD GDWDQ
PIIUIQ OLVIIQW\HVVI 3HGHUVHQ HW DO IDLKRQHQ HW C
NXLWHQNDDQ ROH K\|G\OOLVWI WDL WDUSHHOOLVWD RUJDG
GRQ WXOHH ROOD UHOHYDQWWLD RUJDQLVDDWLRQ RPDVVD
OLQHQ GDWD MD WLHWR YRLGDDQ WXQQLVWDD YDDGLWDEC
WRLPLQWD\PSIULVW|VW|I MD WRLPLDODVWD 'L &LFFLR HW D

/ILLNHWRLPLQQDOOLVHVVD NRQWHNVWLVVD \NVL K\Yl NHLQ
VHIPHQWWLI GDWDPDVVRLVWD RQ RUJDQLVDDWLRQ OLLNHL
WIPLVHQ DSXQD WRLPLL RUJDQLVDDWLRQ YLVLR 'XPDV HW
QDQ WDYRLWH RQ VHONHI YRLGDDQ WDUNDVWHOOD PLWI \
WHOXD NXWVXWDDQ WLHWRWDUSHLGHQ PIIULWWIPLVHNVL
PITULWWIPLQHQ YDDWLL \ULW\NVHOWI| ODDMDD VHNI V\YIOO
PDKGROOLVWD WXQQLVWDD UHOHYDQWLW WLHGRW MD WLF



PLNI RQ OLQMDVVD 6FPLGWLQ .HLOLQ NXYDXNV
RVDDPLVHQ DVHPDVWD UHVXUVVLHQ DUYRQ WXQQLVWDPLVE
PIIULWWIPLVHQ YRLGDDQNLQ VLLVY VDQRD ROHYDQ ROHHOOI
VHVVLD MRKRQ NXXOXX DLHPPLQ PDLQLWXW RPLHQ WRLPL
WXPLHQ MD RPLHQ WDYRLWWHLGHQ YIOLVWHQ VXKWHLGHQ
QLVDDWLRQ YLVLRQ HOL WDYRLWWHHQ PIIULWWIPLQHQ RC

NXYDLOHPDDQ OLLNHWRLPLQWDSURVHVVLHQ PDOOLQQ
VH DQWDD SHULPPILVHQ SRKMDQ RUJDQLVDDWLRQ WRLPLQ
YLHQ WHNLM|LGHQ WDUNDVWHOXXQ

7LHWRWDUSHLGHQ WXQQLVWDPLQHQ PRQLWDKRLVHVWD OLI
KHOSSRD NRVND WDUSHLWD PIITULWWIHVVI SLWILVL S\UNLI
WLHGHWI| /DLKRQHQ HW DO 7DUNDVWHOHPDOOD NULL
PDOOD VLWI HVLPHUNLNVL NLOSDLOLMRLKLQ YRLGDDQ WX
DOXHLWD PXWWD WRLVDDOWD P\|V RPLD YDKYXXNVLD &DL
SXXVHSSIHVLPHUNLVVI .HUIWW\MHQ MD YDUDVWRLWXMHQ
SXROHVWDDQ YDDWLL RUJDQLVDDWLRQ PXLVWLQ K\|G\QWIP
RQ RVD RSSLPLVHQ SURVHVVLD /HYLWW ODUFK $UJRW
WDPLQHQ RUJDQLVDDWLRQ OLLNHLGHDQ MD 