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9RRUZRRUG

7DDO HQ VSUDDNWHFKQRORJLH UHOHYDQWH

$O0JHPHHQ
9RRUZRRUG 9RRU X OLJW HHQ JHHU UHOHYDQWHKZ,ZRAUNH GHYDHMVY R R
JQOHLGLQJ VFKDSSLM HQ RRN YRRU X SHUVRR@PLGIWNH LY VKHWH WR IRIS |
WH VSRUHQ" 'LW QXPPHU ODDW GH QH® XAV & HWR QRRZU NoN-H
% ¢ $7S PDDWVFKDSSLM EHODQJULMNH JHELHG JLHQ
7DDOJHQHUDWLH YDQ ELJ GDWD QDDU
WHN VW (Q KRH LW KHW PHW KHW EHZDNHQ Y®Q ZO ®H RIORIYD HR SP H

GH VRFLDO PHGLD JHWWHQ" 'H]H HGODWALHWY BE QD DWW M
RQWZLNNHOLQJHQ HQ FRQFUHWH Y RRWNE HKQW HQZ¥HWH G H
HU HU LHWV YHUYHOHQGV R YR-EULXQZVFHIQM W | ZERHGEUN
EHKXOS YDO WDDOWHFKORORJ Il DWVW" /HRQRRU YDQ GH %H H IF K\ HIQ/ @D DRIG HYR O |

YDQ VHQWLPHQW PLQLQJ 'LW LV WHYR@Y GHRQBBW \DIOW '
$XWRPDWLVEKH HIWUDFWLH YDQ e pFWLHWHDPOLG :H ]XOOHQ KDQGHNQMN R B QVDD\DS LH

JHEHXUWHQLVVHQ LQ VWUDIGRVVEYH b NWHFKQRORJILH PLVVHQ HQ ZHQQHKQDODDYLHKEABD V X
%,* '$7$ EHKDSEDDU JHPDDNW PHY\&QFWLH ELM ERO FRP

VSUDDNKHUNHQQLQJ

®H PHHUZDDUGH JLW LQ KHW VOLBg 7KH +DJXH HQ GH 7ZHHGH .DPHU

FRPELQHUHQ YDQ GDWDEURQQHQ1D KHW HQRUPH LQWHUQDWLRQDOH WXF FLHVKHMQ YBRER 7 K H
H%HVWT LV ODQJ QLHW DOWLMG JRE7GLQ 1HGHUODQG EHPRHGLJHQG WKB NSBYDDN® HKRKIQW®R DD
%RXZVWHQHQ YRRU KHW $QDO\VHORSAH HHQ EHODQJULMNH URO ND Q Q/GGHID]R® NE L ND X RWHHQ V |
YDQ %,* '$7$ %RVPD YDQ KHW 1HGHUODQGV )R U H QWH @ ANKL MINWMWAH. WQX G J
3+HW LV PRHLOLMN GH LPSDFW YORVFLQHUHQGH NHXNHQ YDQ JLMQ ZHQ@ N 27 65 KHBBHH® H UV
%,* '$7$ WH RYHUVFKDWWHQ" UHFHQWHOLMN RRN KHW JHOXN JHKWG G PIWI QL KL\WM HK BIDW 1)
JHUHQ YDQ UHJHOPDWLJKHGHQ LGHWREBHIRHN DDQ 1), ZDV GH WZHHGHHRHH M B LWHHINW B Pl H (
QDWXXUOLMNH WDDOGDWD VWHQ QLHXZH VWLMO +LHUELM ]RHNHX X HAHNNHDQGHHY @R E |
+HW QXW YDQ HQRUPH PHHUWDOLWEHY PHW LOQQRYDWLHYH WRHSDVVLREIH @ RSVKDW D WE HH/C
WHNVWFROOHFWLHY YDQ GH (8 HQ GHPRQVWUDWLHY ZRUGHQ ZDDU RFRRPHOW MRQBHHRARREL
RP WDDOWHFKQRORJLVFKH RSORVX¥YBIHE YRRU RSORVVLQJIHQ YRRU DRDXHDEY HHREOHPHQ
YRRU DOOH (8 WDOHQ WH ERXZHQELMGUDJH JRX NXQQHQ OHYHUHQ , Q4 GBIFVWRLUHPY I D/QH HWHLCH Lt
(QWHUSULVH /DQJXDJH 3URFHVVLHHQ QHWZHUN OXQFK ZRUGHQ PHGHZHUMIHU V QY BR QWD FIW
JHEUDFKW PHW RQGHU]JRHNHUV HQ RQWERNBSHOMIWY6RS (
LQ 1HGHUODQG 'H HHUVWH YDQ GHWD @WWVRHAYHLYQ GBH LP¢
RQ@GH 7ZHHGH .DPHU ZHUG GUXN EH]RBEVE IBREYH RZHO
HUV DOV YHUWHJHQZRRUGLJHUV YDBDRVDH @R RIUH QO QJ
YDQ GH 7ZHHGH .DPHU

6RFLDO OHGLD LQ 6R1D5
'H GLJLWDOH VSHXUKRQG
7TRH]JLFKW RS VRFLDOH QHWZHUNI—&(?EEg@

$OJHPHHQ
9HHO (XURSHVH WDOHQ EHGUHLJ%
GLIJLWDOH XLWVWHUYLQJ

(Q YHUGHU 9RRUDDQNRQGLJILQJ 7DDO LQ %HGULMI

&RORIRQ 2PGDW 767 UHOHYDQWLH KHHIW YRR DEDIH OMSKV VDH @ HrC

'LUHFWRU\ KHEEHQ ZLM RRN VWDSSHQ RQGHUQRRHQ GRPWHL27RRU WH
RRN UHOHYDQW EOLMIW YRRU KDDWGHH® QHPEUNXZE VW
ELMHHQNRPVWHQ JLMQ HHQ YRRUEHHRIBW VKBFBQ YIHU G
7DDO LQ %HGULMI LQ JLMQ ZH YGRRU\E B H HLGRIQWH®HY R F
GH YROJHQGH HGLWLH ZDDUELM X N B HWD ©HU] BNHGS [ YOI
UHQGH GDJ YRO PHW GH QLHXZVWH §H CRRML MING FERIDEDHHIO
JLMQ YRRU X XZ RUJDQLVDWLH HQ XZ RPJHYLQJ

1DPHQV 127D6 ZHQV LN X YHHO UHOHYDQW OHHVSOH]LHU
'"HEELH .HQ\RQ -DFNVRQ
9RRUJLWWHU

“,:,7 T7LMGVFKULIW RYHU WRHJHSDVWH WDDO HQ VSUDDNWHFKQRORJLH7+L W HHD® XLOWID YHHGY I
BWLFKWLQJ 127D6 3RVWEXV &% 1LMPHJHQ 7HO + ( PDLO L Q BRHUG®IRAWILH Q O
DGUHBWLFKWLQJ 127D6 3RVWEXV SWGDIAPHIMDQ YDQ +HVVHQ KHVVHQ#FV XWZHQ
YDQ GHQ +HXYHO K YDQGHQKHXYHO#OHW UX QO 5HPFR YDQ 9HHQHQGDDO UYDQYHHQHQGDI
YGEHHN#JPDLO FRP $QQH :LMQH Q$ G QHRM-RYBIMHRIOWLQJ 127D6 + $QQH :LMQHQ LQIR#QRWDV Q
$ERQQHPHQWIRRU HHQ JUDWLYV DERQQHPHQW GLHQW X JLFK WH ZHQGHQ WRW HHRQDDG EM 1:
9HUDQWZRRUGLQW LV HHQ XLWJDYH YDQ 6WLFKWLQJ 127D6 2YHUQDPH YDQ GH DUBWRG@OHQ
YHUPHOGLQJ HQ QD WRHVWHPPLQJ YDQ BWLFKWLQJ 127D6 6W L FIK VEHMIU RANMDIE QH Q@ HGHD FEVIL MH GHHQ
ZHUNHUV DDQYDDUGHQ JHHQ DDQVSUDNHOLMNKHLG YRRU PRIJHOLMNH JHYROJHQ GLH JRXGHQ
GH]H XLWJDYH RSJHQRPHQ LQIRUPDWLH



$QDO\WH YDQ RQIJHVWUXFWXUHHUGH
ZRUGW EHODQJULMN

'LW QXPPHU YDQ ',;,7 JDDW LQ RS GH EHW]H UZFODHW KRHEWHHOKHGHQ RQJHVWUXFWX
UHHUGH GDWD NXQQHQ RPJDDQ 'H YIRRWMRRVHRRHE IWOLBHQ PRRLH YRRUJHW 'H
SUROLIHUDWLH YDQ GDWD HQ GDW®Q BHWNM-EQGEQLQHHGW HWREH KRHIWH DDQ JHSHUVRQ

OLVHHUGH JRHNPRJHOLMNKHGHQ HQ HEHUWWQQOHYHB UG HEWDPLVVHUV RS DOOH IURQWH (

YRRUJLHQ YDQ VQHOOH EHWURXZEDWHQMQQROPIDWQMW H+NWQ@H]HQ YDQ WHNVWHQ HQ

KHW EHSDOHQ YDQ DFWLHV ]DO L QQHHHKYU D VWO WHYOMOLBHDRUGHQ RYHUJHODWHQ DDQ

VOLPPH VA\VWHPHQ GLH GH OH]HU EH\GAHL WV\DHDIN RPWHYOD DQ OB QYHOHYDQWH EURQQHQ WH

EHVWXGHUHQ *

‘HUSHQ ZH HHQ EOLN WHUXJ LQ GHWBHVM® 6@ Q QLHMONH ULFKWLQJ GH]H PHQLQJHQ ]LF

ZH GDW GH ODDWVWH SDDU MDDU HHIQ GIOR RRIVEPNNHOHQ 2RN NXQ QHG R S UFDH/Q N YVDIEG

ZHQWHOLQJ SODDWVJHYRQGHQ KHMMWNNQ DD VWHHEM GUHLILQJIHQ RX@W B/IMW ZRUGH

Q

SODDWVYLQGW ZDW EHWUHIW GH ZIOWHVZEDDRSHPY GH DUWLNHOH Q &RRYGIW HEHNVGER DW/[BIQWM

VHQ RQGHUOLQJ PHW HONDDU FRP R)SGIXFHWROEB RHAYHU GH WZHHWDQ®O\VH GRRU GH
LN DDQ GH ZLM]H ZDDURS HU LQ PLMROLMLE ARHUBMKH HOGHUV LQ GHHUWY 8 %9
JHFRPPXQLFHHUG GDQ JLH LN PLMQ NLQGHUHQ GH

JHKHOH DYRQG VPVIHQ H PDLOHQ (HRWRJSHKLWRRWEHHOG LV KHW JHEUXLN YDQ WDDD

VHOHQ HQ 7ZLWWHUHQ PHW YULHQ@&MHA K PRMR KIXH) PIRM KHW DQDO\WVHUHQ YDQ H PDLO
ELHOH YDQ LQWHUQHW YRRUJLHQHRRWOHERRQNRWHBP®NHQ YDQ WRROV GLH JHDXWR
(Q GDW RRN QRJ HHQV WHUZLMO JHPWWQWHM HVIGH NMQQH® R QGHUVFKHLGHQ ZHONH H PD

NODFKWHQ EHYDW RI YRRUVWHOOHQ YRRU SURGXH

2RN ]JDNHOLMN JLH MH GDW FRPP XQIQFDRWIHVRHWNDQ GH H PDLO GDDUQD DXWRPDWLVFE

H PDLO QLHW ZHHU ZHJ WH GHQNHQRRUHB]HW ZRUGHQ QDDU GH MXLVWH DIGHOLQJ

A

VWHHGY PHHU JHEUXLN JHPDDNW ZBRIRGMWMWFWIURHS RI EHKDQGHODDU ELQQHQ GH RUJDQL

YHUVFKLOOHQGH VRFLDO PHGLD ]RIDOWL HD FHHLERBNRRU NDQ VQHOOHU LQJHVSHHOG ZRU
7ZLWWHU HQ /LQNHG,Q .RUWRP HBIZROGOW NDBFHOVHQ Rl +ZHQVHQ
PHHU JHIJHYHQV PHW HONDDU JHGHHOG *HJHYHQV

GLH LQWHUHVVDQW ]JLMQ YRRU EHGHWRMWR® CHQLVEWWEO/DPHQYDWWHQ

GHC

OLQJHQ (Q VRPV LQWHUHVVDQW YPPWQZDBWZILG MH HHQ RYHUORDG DDQ LQIRUPDWLH

OHQGHQ RI YRRU KHQ GLH KHW SRRAOHMVMWWBDE RZWGRQWEUHHNW RP DOOH LQIRUPDW
MXLVW ZLOOHQ EHVWULMGHQ +HWYRDOWGLH WHK@H]|HQYDODPHQYDWWHQ LV HHQ PRJH
H PDLO HQ GH GLYHUVH VRFLDOH ROH.GINXK HY G5 DMD BGIPDWLJ DOOH LQIRUPDWLH VDPHQ
JHIJHYHQV RS HHQ RQJHVWUXFWXUWBIW & @ L MYHHE@WHU HHQ WH GXUH EHZHUNLQJ

YULMH WHNVWYHOGHQ YHUPHOG VWHDXQV RRBIW GRHRIUIGVVDPHQYDWWHQ RS EDVLV YDQ
GH LQKRXG ODVWLJ WH DQDO\VHURKD DB WHRRHK@RRRJILH LV GDQ HHQ RSWLH (HQ RQW
YDQ RQJHVWUXFWXUHHUGH GDWD RQHMWYMOGB®RGIKHWWHHGY PHHU LQJH]HW ZRUGW RS

JHEUXLN YDQ H PDLO HQ VRFLDOH PHGLRBWAKWYHNQ XLWIHYHULMHQ RP XLW QLHXZVSD

H[SORVLHI WRH *DUWQHU JHHIW DI@ GBPWYGKW RRAHU GH KHOH ZHUHOG GH UHOHYDQW

YHHOKHLG RQJHVWUXFWXUHHUGH ZBWDWSHONRPARRGIHYDWWH YRUP DDQJHOHYHUG WH

YLMI MDUHQ ]JHOIV |DO VWLMJHQ QNDUMJHQD'®JHDWRHSDVVLQJ JLHQ ZH RRN ELQQHQ
HU QX UHHGV JHSURGXFHHUG ZRURWJDQLVDWLHYV ZDDU YHHO PHW GRVVLHUV ZRUGW

JHZHUNW 6DPHQYDWWLQJHQ ZRUGHQ VWHHGV EH
7HNVWDQDO\VH ODQJULMNHU RP LQ NRUWH WLMG LQ VWDDW WH ]L
'"H QLHXZH YRUPHQ YDQ FRPPXQLFDWRW H XRHWFIHMHOKHGHQ LQIRUPDWLH RS HHQ NHUQ
JHEUXLN ZRUGW JHPDDNW YDQ Y UD MKW MIHHNZIWI]H WRW MH WH NXQQHQ QHPHQ 'DDUE
YHOGHQ YUDJHQ QLHXZH YRUPHQLYDEHRBWJIJULMN GDW GH JHEUXLNHU GH YULMKHLG

LH

MQ F

LM
KHF

DQDO\WHUHQ YDQ GH HQRUPH KRHRPHOK VGRE @QIQVWLQJ QDDU HLIJHQ LQ]JLFKW ODQJHU

JHIJHYHQV 7DDOWHFKQRORJLH JH ERDIVMRIWGHRSJBISUHVHQWHHUG WH NULMJHQ HQ JHOI
WXXUOLMNH WDDO ELHGW KLHUYREUY STHIHR SOHFONH RQGHQZHUSHQ YRRU KHP LQ HHQ
YRRUEHHOG LV KHW JHDXWRPDW L WDHPHD KXW QYHQIDQHOHYDQW JLMQ

O\WWHUHQ YDQ WHNVWEHULFKWHQ +LHUGRRU NDQ MH DOV

EHGULMI RI LQVWHOOLQJ JLHQ KRH5 HOHRNCHIUWNM R XA PRHRUNW H [ W

NDC

RI MRXZ SURGXFW RI GLHQVW JHGDIFWMW RRUWWRROV RS EDVLY YDQ WDDOWHFKQRORJLH

NDQ MH RS EDVLV YDQ GH]H JHIJHYKBNIWDEK RRQJIJH WLMG LQ HHQ H[SHULPHQWHOH

a7
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VIHHU EHYRQGHQ :H JLHQ HFKWHUY®GRD®H EBWHNHQLY YDQ ZRRUGHQ 7DI

ODDWVWH GULH MDDU HHQ UDGLFDIORURPRHEBEMHHUG RS QDWXXUOLMNH V

7DDOWHFKQRORJLH ZRUGW VWHHGW RIDNRIRVIO\RPGOG®HMH RS EDVLV KLHU

LQJH]JHW RP RS EDVLV YDQ ]LQVDQDHDXMW RPQ®HYHHUGH ZLM]H PHW RQJH"

ZHUSEHSDOLQJ FRQWH[WDQDO\VHUHMUFG K KEONWD @ WHW RPIDDQ +HW LV |

JHIJHYHQV HIITHFWLHI XLW GH EHUJYOW@Q HYSHIXNPWMOWHUHQ RQWVWHJIHQ Of

UHHUGH GDWD WH KDOHQ HQ WH DRXQQWHQUERG YQMYH) HQ LQVWHOOLQJF

LV QLHW DOWLMG HHQYRXGLJ 7HNKRHYWHOKEGHQHQWHYWUXFWXUHHUG F

PRHW JRHG NXQQHQ DQDO\WHUHQ YBWGHUH HILWHD LPNRUPDWLH KDOHQ HC

GRRU GH JHEUXLNHU EHGRHOG ZRUGWUGRRREQUWMMQHOOHU NXQQHQ DFWI

LV GDDUELM ]JHHU EHODQJULMN :DRMHHW RQ GDHDUEKLWHQ

ULFKW RYHU HHQ JDUDJHEHGULMI HHQ ]LQ VWDDW DOV

3'H VHUYLFH ELM JDUDJHEB® &K HWIVVHWGH KLHUQD YROJHQGH DUWLNHOHQ

KHW ZRRUG pYHWY HHQ DQGHUH ORQ@IGHU ADIGKHW LQJHIDDQ RS GH PRJH

ZRRUG UYHWT tIH®HHHQ SRW YHW BHMWHIDBOWHFKQRORJLH ELHGW YRRU

‘DQQHHU MH HHQ DQDO\VH PDDNW RRFUDGH BHWIZAHKUNHQ GH ]LQ HQ RQ]L

WHQ GLH FRPSOLPHQWHQ EHYDWWRIQQ W DR PRMWH GKHW OHUHQ YDQ UHJH

HHUVWH PDDU QLHW KHW WZHHGH LEQG UURKWH KRHYMGIOKHGHQ QDWXXUOLN

PHHJHQRPHQ .RUWRP ZRRUGHQ NWQMIH@® DNBVWWHNHO PHW HHQ YHUUDVVH:(

YDQWLH LQ GH FRQWH[W YDQ DQG HRIYH Z KRIWGEBRIHWDDO XLWVWHUYHQ YD

KHW LV EHODQJULMN GDW GH VDPHMJIKDHI GRDWWKXVGH]H XLWJIDYH YDQ ',

VHQ ZRUGW PHHJHQRPHQ LQ GH D Q@M \DHDQWDO JHHU LQWHUHVVDQWH DU
PHH ZH VWHHGY PHHU HQ EHWHU JULS

*HDXWRPDWLVHHUG PHWDGDWHUH®HW YHUVFKLMQVHO %,* 'DWD HQ GH D

7DDOWHFKQRORJLH ZRUGW RRN VWHHOMMONBUGD@UYDQ 9HHO OHHVSOH

JHJHW LQ L SRVWNDPHUV ZDDU JHGLJLWDOLVHHUGH

SRVW RI H PDLO QX QRJ YDDN GRRU SRVWNDPHU

PHGHZHUNHUV I\VLHN JHOH]HQ HQ KDQGPDWLJ

JHPHWDGDWHHUG PRHW ZRUGHQ +HW JHEUXLN YDQ

JRHG RSJH]HWWH HQ JRHGGRRUGDFKWH PHWDGDWD

GDWD RYHU GDWD LV FUXFLDDO RP JHJHYHQV ODWHU

ZHHU VQHO WHUXJ WH NXQQHQ YLQGHQ :DW EHWUHIW

GH PHWDGDWD ]JLMQ YHUVFKLOOHQGH VWDQGDDUGHQ

YRRUKDQGHQ 9DDN ZRUGW HHQ FRPELQDWLH YDQ

GH YROJHQGH YHOGHQ JHKDQWHHUG 'RFXPHQW

VRRUW 'DWXP 6HOHFWLHOLMVW ,GHQWL:FDWLHQXP

PHU 'RVVLHUQXPPHU $XWHXU %HZDDU RI

YHUQLHWLIJLQJVFDWHJRULH %HZDDUWHUPLMQ 9HUQLH

WLJLQJVMDDU 2QGHUZHUS WRHNHQQLQJ 7DDOFRGH

HWF ,Q GH PDUNW ]JLMQ QX RS WDDOWHFKQRORJLH

JHEDVHHUGH WRROV YRRUKDQGHQ GLH JHDXWR

PDWLVHHUG PHWDGDWD NXQQHQ WRHNHQQHQ +HW

YRRUGHHO YDQ KHW JHDXWRPDWLVHHUG PHWDGDWH

UHQ LV GDW HHQ YHHO XQLIRUPHUH ZLM]H YDQ KHW

WRHNHQQHQ YDQ PHWDGDWD RQWVWDDW 1X JHEHXUW

KHW IUHTXHQW GDW GRRU GH KDQGPDWLJH WRHNHQ

QLQJ YDQ PHWDGDWD IRXWHQ ZRUGHQ JHPDDNW RI

GRRU YHUVFKLOOHQGH LQWHUSUHWDWLHYV YDQ VRRUW

JHOLMNH GRFXPHQWHQ DQGHUH PHWDGDWD ZRUGHQ

WRHJHNHQG 'RRU JHDXWRPDWLVHHUG PHWDGD

WHUHQ NDQ HFKWHU YHHO WLMG EHVSDDUG ZRUGHQ

HQ NXQQHQ IRXWHQ ZRUGHQ YRRUNRPHQ 2RN

NXQQHQ ELMYRRUEHHOG NODFKWHQ VQHOOHU DIJHKDQ

GHOG ZRUGHQ GRRUGDW ]JH GRRU GH DXWRPDWLVFKH

LQKRXGVKHUNHQQLQJ GLUHFW QDDU GH MXLVWH DIGH

OLQJ Rl EHKDQGHODDU NXQQHQ ZRUGHQ JHVWXXUG

7DDO HYROXHHUW

7DDO HYROXHHUW 'DW EHWHNHQW RRN GDW WDDO
WHFKQRORJLVFKH RSORVVLQJHQ EOLMYHQG JHWUDLQG
PRHWHQ ZRUGHQ 7UDLQHQ RS QLHXZ YDNMDUJRQ

HQ WUDLQHQ RS QLHXZH ZRRUGHQ RI ZLM]LJLQJ



(DDOJHQHUDWLH YDQ ELJ GDWD

QDDU WHNVW

9DQ GH JURWH KRHYHHOKHGHQ LQIRUPDWLH GLH ZRUIGHZ RIRW & HD JHBRFRG XFHHU G
GHHO QLHW EHVFKLNEDDU LQ HHQ GRRU PHQVHQ GBWDEWRRHJDRWRM OAM S LWHV RRUW
PDNHQ NDQ JHEUXLN JHPDDNW ZRUGHQ YDQ W D DH GH®IH]WU B K IUH F WD IRBWKHW Q RO R J L
RPJHWWHQ YDQ QLHW WDOLJH LQIRUPDWLH QDD UXNHQ LHNDOH MYIRV® GH WHNVW LQ QDW

<)

7UDGLWLRQHOH WRHSDVVLQJHQ YBQHWERWIHQHUPWQHGH JHIJHYHQV GRRU PLGGHO YD\DQ
JLMQ RQGHU PHHU KHW JHQHUHUH® HN\QWVZHHBHQ ODDJGUHPSHOLJ DOWHUQDWLHI PHW
EHULFKWHQ RS EDVLV YDQ PHWHRD8® ELIWNRPHRIWORRUGHHO GDW WHNVWHQ PHW EH
HQ KHW JHQHUHUHQ YDQ VSRUW Y HKIX\WSDYEQ WS NEWWLYDDU VSUDDNWHFKQRORJLH RRN LQ
YDQ ZHGVWULMGJHIJHYHQV (HQ YDO\VSURNHYWRUWU® EHVFKLNEDDU NXQQHQ ZRUGHQ
GH SUDNWLMN JHEUXLNWH WDDOJHBRNDNWMHV\VWHPHQ ODULSW 7KHXQH
ZDV p)2*Y GDW YDQDI EHJLQ MDUHQ QHJHQWLJ +0,
ZHUG LQJH]HW GRRU GH &DQDGHVHHPHWNRORMRH WRHSDVVLQJ YDQ RBWYE DD UWWHHNNVW
JLVFKH GLHQVW YRRU KHW JHQHUR®HQNWHR 2HDHUJHWDOVPDWLJH GDMB QWHKHW DX
EHULFKWHQ LQ KHW )UDQV HQ (QJWRPDWHIQ/FREHQHUHUHQ YDQ UDSSRUWDJHV RS
EHHOG YDQ KHW JHQHUHUHQ YDQ EBRUWYBQ WOWDWRVWLHNHQ RYHU EHGULMIVSURFHVVH(
RRN XLW GH MDUHQ QHJHQWLJ L VDKW HOIBGINPHDUWNGMH HQJRYRRUW GLH GRRU EHGULM
VAIVWHHP p*RDO*HWWHUY GDW NRWYWE& RSHVSEWNHQEKDDO ZRUGHQ ELMJHKRXGHQ ,Q
YHUVODJHQ JHQHUHHUGH YDQ YRHK\HE/D @HIBEVWHH MKRRGLQ ZRUGW RQGHU]JRHN JHGDDQ
XLW GH WRHQPDOLJH 377 7THOHFR RSHMMWLWHW JHOHUHUHQ YDQ SDWLSQWUDSSRUWDJHYV RS
JHEHXUGH RS EDVLV YDQ JHVWUXBEDXUWHDHNODRWDVFKH JHIJHYHQV (HQ YRRUEHHOG| LV
RYHU GH ZHGVWULMG DINRPVWLJ KW %BDEHABBONWANVWHHP YDQ GH 8QLYHUVLWHLW YDQ
1DDVW GH 7THOHWHNVWGDWD PDDNMVEH WBAMHYP\VGDMHFHUVODJHQ JHQHUHHUW RYHU GH
RRN JHEUXLN YDQ HHQ GDWDEDVHWRHY\WBRWHWQ EDELHY RS GH QHRQDWDOH LQWHQ
JURQGJHJHYHQV RYHU GH WHDPV RPYGHFDWSHURH LQYRHU YDQ GLW V\VWHHP EHVWDDV
GXFHHUGH YHUVODJHQ YHUGHU pDO.Q WHRVWOHHEROYHHOKHGHQ JHJHYHQV RYHU RQGH
PHHU KDUWVODJ HQ EORHGGUXN GLH DXWRPDWLVFK
*HWDOVPDWLJH JHJHYHQV GRRU PHGLVFKH DSSDUDWXXU JHPHWHQ ZRUGHQ
'"H THOHWHNVWJHJHYHQV GLH ZHUGM ®H\WENDGHMWYDQ KHW (8 SURMHFW 6PDUFRV
GRRU *RDO*HWWHU ]JLMQ RRN JRH Q@ FOHGW EDIDIQUGH) 8QLYHUVLWHLW 7ZHQWH JHZHUNW DDQ
KXQ RRUVSURQNHOLMNH YRUP (H®HW RRWHRHUDQYDXQWRPDWLVFKH IHHGEDFEN DDQ
GH WHJHQZRRUGLJ EHVFKLNEDUH GDMWAHWHV@®DWWsQWHQ 'H EHZHJLQJHQ YDQ GH
HFKWHU XLW YRRU PHQVHQ RQOH FH\DENDLLEK WHWXRWGHQ JHGXUHQGH GH JHKHOH GDJ
PDWLJH JHJHYHQV =XONH JHJHYHONWUNIQWMQHHUG GRRU HHQ RS KHW OLFKDDP JHGUD
ZRUGHQ JHSUHVHQWHHUG GRRU PUBQGH® YDVPRU 'H]H GDWD ZRUGHQ YHUWDDOG QDDU
JUD¢HNHQ HQ WDEHOOHQ PDDU GNR WKMIEBHHNDB®WQ RYHU KXQ EHZHJLQJVSDWURRQ GLH
QDGHHO GDW ]JH QLHW JHVFKLNW JRSIQHRRWRHQLMGHQ GRRU HHQ YLUWXHHO NDUDNWHU
VHQ PHW HHQ YLVXHOH EHSHUNLQDDBQ@RRMEFRRINHUV ZRUGHQ JHSUHVHQWHHUG
DQGHUHQ YDDN PRHLOLMN WH GREULMYRREEGHDBQ'LD KXQ PRELHOH WHOHIRRQ

c<<

zo 8 okt 16.11:85

] = T e

FORTUNA

Arbiter:

Geel:

RODA JC

Arbiter:

Geel:

SITTARD GO AHEAD EAGLES

Toeschouwers:

PSV

Toeschouwers:

uitslagen 661 7/ stand 662

*R $KHDG (DJOHV JLQJ RS EH]JRHN ELM
HQ VSHHOGH JHOLMN +HW GXHO HLQGU
ILMIHQYHHUWLIJKRQGHUG WRHVFKRXZH
%DDQGHUW’

'"H SORHJ XLW 6LWWDUG QDP QD JHYHQ
OHLGLQJ GRRU HHQ WUHIIHU YDQ +DPP
EUDFKW 6FKHQQLQJ YDQ *R $KHDG (DJQ
JHOLMNH KRRIJWH 1D FKWHQYHHUWLJ A
OHU +DPPLQJ JLMQ WZHHGH GRHOSXQW,
YLMIHQ]HVWLIVWH PLQXXW EHSDDOGH
VSHOHU 'HFKHLYHU GH HLQGVWDQG RS

'H ZHGVWULMG ZHUG JHARWHQ GRRU V

RUWXQD 6LWWDUG
JGH LQ WZHH WZHH
UV NZDPHQ QDDU 3GH

LHQ PLQXWHQ GH
| QJ (HQ PLQXXW ODWHU
HV GH WHDPV RS
LQXWHQ OLHW GH DDQY
DDQWHNHQHQ ,Q GH
GH *R $KHDG (DJOHV
WZHH WZHH

KHLGVUHFKWHU 8LOHQ

EHUJ +LM GHHOGH JHHQ URGH NDDUWH

Q XLW ODUEXV YDQ *R

$KHDG (DJOHV OLHS WHJHQ HHQ JHOH TDDUW DDQ

*RDO*HWWHU YDQ ZHGVWULMGJHIJHYB®RY QDDU YRHWEDOYHUVO
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00:/ 0110001000100000110001110110...
01:/ 1101100001010001001011110100...
02:/ 0001000110111110011000011101...
03:/ 1000100111010101110000011000...

23:/ 0111010100011011101001100001...

6PDUFRV SHUVRRQOLMNH IHHGEDFN BWEDVLYVY YDQ VHQVRUG

‘DW HQ KRH RYHU GH VFKHLGVUHFKWHU HQ GH XLV
‘:DW NRPW HU JRDO NLMNHQ ELM KMWDRPAYHWYWHEKMPRIV ]JLMQ HFKWHU ZH
GDWD QDDU WHNVW" +HW SURFHV EHO WOHQWP HHRI ZHDYDQFHHUGH PHWKR
XLW WZHH IDVHQ (HUVW ZRUGW E&BDWIDEYADMW HYFWXXU DIKDQNHOLMN
JHJHJG PRHW ZRUGHQ LQKRXG H@®NHQPKRXIHQAWQ PHGLVFKH UDSSRUWD
KRH GLW JH]HJG PRHW ZRUGHQ YRURMYRRQEHHOG EHJLQQHQ PHW GH EH
QHHU GH LQYRHU YDQ KHW WDDOJHQIRWPWDWHW VSMHHBHU SDWLsQW ]DO Y
EHVWDDW XLW EHSHUNWH GDWDVWUXFWXUHQ LV GH
HHUVWH IDVH QDJHQRHJ WULYLDDEHQR BQBWGQ@HLYDDN LV KHW YHUGHOF
KHW JHYDO YDQ *RDO*HWWHU VLP SRIDZMWY IHORWHU JLQQHQ 2P VDPHQKDC
EHVFKLNEDUH JHJHYHQV LQ GH W HWYNW WHQPWA EFWHsHUHQ NXQQHQ JHU
ZRUGHQ %LM JURWH DDQWDOOHQJGDWDHQW KHWM PDNBQU ZRUGHQ JHQRF
YDQ HHQ VHOHEWLH HFKWHU HVVHQWLIHBW XMWLQ ppQ VDPHQJIJHVWHOGE
PRHWHQ HHUVW GRRU VSHFLDOH \ERHMQ@®G HH QHPSMRPPLQJ YDQ DOOH JHO
O\WWHHUG ZRUGHQ RP EHODQJULMNIHQSHMQ RRHWEIOYHUVODJ RI YDQ DO
JHEHXUWHQLVVHQ WH KHUNHQQHR®BHH GO GO RHEBMXN LQ HHQ PHGLVFK
JHQRHPG PRHWHQ ZRUGHQ WDJH (HQ DQGHUH PDQLHU RP GH VDF
YDQ GH JHJHQHUHHUGH WHNVW WH EH
'H GDDGZHUNHOLMNH WDDOJHQHURWWHIMEQ & MNSYDDD WWUVRRQOLMNH YR]
LQ GH WZHHGH IDVH GLH HHQ DD @MODORPHWHOCHUZLM]HQ QDDU HHUGHU
WHHUGH GHHOWDNHQ RPYDW 7H Q SHHUARIQH @ FRH WWDG!H Q
VWUXFWXXU YDQ GH WHNVW EHSDDOG ZRUGHQ LQ
ZHONH YROJRUGH ZRUGW GH LQIRUPDWDMW YWHWHMIE YRRU KHW SURGXF!
HQ KRH ZRUGW GH]H YHUGHHOG RYWHNGW WHKWW"YRUPHQ YDQ JUDPPDW
9DDN ZRUGHQ KLHU YDVWH WHNVWALFHKHRRIY [YRIRULQ YHHO WDOHQ DOJH
JHEUXLNW %LM *RDO*HWWHU ZRUBBWUEHLMQRERHEHHO®LHV\VWHPHQ EHVF
DOWLMG EHJRQQHQ PHW DOJHPHQHVIJHRRYHKHWRYHH®HUODQGY DDQ GH 5L
GH ZHGVWULMG HQ JHSLQGLJG PHW WELRWPDRQHQIJHQ HHQ JLQVJHQHUDYV



RQWZLNNHOG GDW JHEUXLN PDDN\@ DM @ IGH]HOSHQRKHW DXWRPDWLVFK JHQHUHUHQ
JUDPPDWLFD YDQ KHW 1HGHUODQGWDQ28PVIRPHH W HNVWHQ (HQ YRRUEHHOG KLHUYD
NDQ GH JHJHQHUHHUGH WHNVW QRY GHDUL VB XHODM SIHUKDOHQYHUWHOOHU GLH DDQ
ZRUGHQ RPJH]HW HQ RI ZRUGHQ JHBEWHWHWQWHLW 7ZHQWH LV RQWZLNNHOG 2PGDW
WHHUG GRRU HHQ YLUWXHHO NDUENMW KWW RIRRWELWM\VWHPHQ GH LQKRXG YDQ GH
6PDUFRV WHNVWHQ GRRU KHW V\VWHHP JHOI LV EHGDFKW
LV KHW UHODWLHI HHQYRXGLJ RP LQKRXGHOLMNH
1D MDUHQODQJ RQGHU]JRHN OHYHUMHD BWIPHVHWMHEHSDOHQ HQ XLW WH GUXNNHQ HQ
YDQ ERYHQJHQRHPGH WDDOJHQHUDPMUVAKDEBPEQGH YHUKDDOOLMQHQ WH VHOHFWHU
ZHLQLJ SUREOHPHQ PHHU RS +HWIRRQHUHWHEBQHUHUHQ YDQ WHNVWHQ RS EDVLV Y
YDQ JRHG OHHVEDUH VDPHQKDQJHBBKWHJ GWOWD LV GLW HFKWHU QRJ HHQ JURWHQ
PDWLFDOH WHNVWHQ LV LQPLGGHBQRAWGRRRIMO® UMELHG
(U ]JLMQ HFKWHU QRJ GLYHUVH SXQWHQ ZDDURS GH
NZDOLWHLW YDQ GH JHJHQHUHHUGH WHNVWHQ YHUGHU
YHUEHWHUG NDQ ZRUGHQ

BLWGDJLQJHQ

(HQ HHUVWH XLWGDJLQJ LV KHW RS PDDW PDNHQ

YDQ WHNVWHQ YRRU KHW SXEOLHN ZDDUYRRU GH]H
EHGRHOG JLMQ $XWRPDWLVFK JHJHQHUHHUGH
WHNVWHQ JLMQ PHHVWDO QHXWUDDO JHIRUPXOHHUG
PDDU KHW SHUVRRQOLMNH DGYLHV YDQ HHQ YLUWXHOH
HOLIHVW\OH FRDFKY YHUHLVW HHQ DQGHUH VWLMO GDQ
HHQ UDSSRUWDJH YDQ GH DDQGHOHQNRHUVHQ YDQ
HHQ EHGULMI %RYHQGLHQ LV KHW ZHQVHOLMN RP
GH]HOIGH JHJHYHQV RS YHUVFKLOOHQGH PDQLH

UHQ WH NXQQHQ SUHVHQWHUHQ DDQ YHUVFKLOOHQGH
GRHOJURHSHQ (HQ YHUSOHHJINXQGLJH VWHOW LP
PHUV DQGHUH HLVHQ DDQ HHQ PHGLVFK UDSSRUW
RYHU HHQ JLHNH EDE\ GDQ HHQ EH]JRUJGH RXGHU

7RW QX WRH LV KHW RQGHU]JRHN QDDU KHW DXWRPD
WLVFK DDQSDVVHQ YDQ JHIJHQHUHHUGH WHNVWHQ
PHHU JHULFKW JHZHHVW RS GH LQKRXG GDQ RS

GH YRUP (QNHOH UHFHQWH XLW]JRQGHULQJHQ JLMQ
RQGHUJRHN QDDU KHW JHQHUHUHQ YDQ WHNVWHQ
PHW HHQ YDULDEHOH PRHLOLMNKHLGVJUDDG HQ KHW
DXWRPDWLVFK DDQSDVVHQ YDQ KHW EHOHHIGKHLGYV
QLYHDX YDQ HHQ GLDORRJV\VWHHP DDQ GDW YDQ

GH JHEUXLNHU

(HQ DQGHUH XLWGDJLQJ LV KHW JHQHUHUHQ YDQ
QDUUDWLHYH WHNVWHQ GLH JHHQ VLPSHOH DDQ
HHQULMJLQJ YDQ IHLWHQ ]LMQ PDDU GLH FDXVDOH
HQ WHPSRUHOH VDPHQKDQJ YHUWRQHQ 'LW

RPYDW RQGHU DQGHUH KHW NLH]HQ YDQ GH MXLVWH
YRHJZRRUGHQ GLH GH UHODWLH WXVVHQ YHUVFKLO
OHQGH WHNVWHOHPHQWHQ XLWGUXNNHQ (HQ DQGHU
QDUUDWLHI DVSHFW LV KHW RPJDDQ PHW YHUVEKLO
OHQGH YHUKDDOOLMQHQ $0OV GH LQYRHU YRRU KHW
WDDOJHQHUDWLHV\VWHHP JHJHYHQV EHYDW RYHU
PHHUGHUH pKRRIGUROVSHOHUVY ELMYRRUEHHOG YHU
VFKLOOHQGH SHUVRQHQ RI EHGULMYHQ GDQ PRHW
KHW VI\VWHHP NHX]HV PDNHQ RS ZLH GH IRFXV
JHOHJG ZRUGW HQ ZDQQHHU +HW LV GXLGHOLMN
GDW YDVWH WHNVWVFKHPDTV KLHUYRRU QLHW YRO
VWDDQ PHHU FRPSOH[H QDUUDWLHYH WHFKQLHNHQ
JLMQ QRGLJ

2QGHU]RHN QDDU GHUJHOLMNH WHFKQLHNHQ LV WRW

QX WRH JURWHQGHHOV EHSHUNW JHEOHYHQ WRW
KHW JHELHG YDQ FRPSXWDWLRQHOH FUHDWLYLWHLW
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6RFLDO OHGLD LQ 6R1D5

7RW YRRU NRUW ZDUHQ HU ZHLQLJ WRW JHHQ FRQ\S RKD WD QWZRIFH DD HH @ B
(U ZDV GXV QDXZHOLMNV FRUSXVRQGHU]RHN PRJHBQMND Q CFIRWP B5XQ H FQIIWALX
+HW 6R1D5 FRUSXV RSHQGH QLHXZH RQGHU]RHNVZERRY ®@D\W WV RRIEDLO B H K
ZHUGHQ YHU]DPHOG DOV RQGHUGHHO YDQ KHW FRU SRR GH MXWNH X B R LZ B
FROOHFWLH YDQ FKDWV WZHHWYV HQ VPV

+HW 6R1D5 1HGHUODQGVWDOLJ UHTAUW@\WMUHER S®XVUHFHQW VLQGYV

LV RQWZLNNHOG DOV RQGHUGHHO FFDMUER (PHIW(VQRQGVGLHQ HHQ GXL]HOL
YDQ GH GRHOHQ YDQ KHW 67(9,1 SYRXFBRPDHQRPHQ 2S PRPHQW YDQ VF
ZDV KHW UHDOLVHUHQ YDQ HHQ D @RTUNDHNH HAL BLOMBIOMMNY ZHUHOGZLMG
WDDOLQIUDVWUXFWXXU YRRU KHWWHHW @ DXGIGW WX MW G PDDU GLW DDQ\
RQWZHUSHQ YDQ HHQ UHIHUHQW L HPARW S @BIUG7ZHHWY KHEEHQ HHQ JU!

(ULF 6DQGHUV HBHVFKRXZG DOV ppQ YDQ GH YHUHNW@HQ FRWUVRNWHQ 7ZHHWYV EHYDWW
ODDVNH 7UHXUQRRWZLNNHOHQ YDQ DQGHUH EURQ®BQOWRRIMWEBRWHUY HQ ]LMQ QRUPDC
&/67 5DGERXG DSSOLFDWLHV +HW FRUSXV LV YDEHURRWWEROBEW JURRWVWH YHUVFKL
8QLYHUVLWHLW YRRU YHUGHU RQGHU]JRHN LQ QDWEHNQW BN KXDVHDDQWDO RQWYDQJHUV

ILMPHJHQ

SURFHVVLQJ 7RHSDVVLQJHQ HQ REBERUJRMNPREKMINO ELM ppQ SHUVRRQ
JHELHG YDQ LQIRUPDWLH H[WUDFWLMQTWHWWWR/QGRRUJDDQV RSHQEDDU
DQVZHULQJ GRFXPHQWFODVVL¢FDYWRIUHQHDXWRPD JURWH VFKDUH YROJF
WLVFK VDPHQYDWWHQ GLH JHEDVHHUG JLMQ RS FRU

SXV JHEDVHHUGH WHFKQLHNHQ NX WE AWHUHQ \M JEH: £
YDQ GH JURRWVFKDOLJH DQDO\VH m Vo i
\EMAND WAARSCHUNEN . % @ mguy :
,

6R1D5 EHYDW PLOMRHQ ZRRUGH CW [[blacknobeC
1IHGHUODQG HQ 90DDQGHUHQ +HW)FROS XYy
RSJHERXZG XLW WHNVWHQ LQ KHWKKHGH : MGISS{C,SUCk,

1HGHUODQGY YDQDI YHUGHHQGZRY
XLWHHQORSHQGH GRPHLQHQ HQ JHQUH
YHU]DPHOHQ YDQ WHNVWHQ LV RRN

1LHXZ WDDOJHEUXLN
OHW GH NRPVW YDQ LQWHUQHW HQJ
PXQLFDWLHDSSDUDWXXU JLMQ HU
UHQ YDQ FRPPXQLFDWLH RQWVWDD
RRN QLHXZH PDQLHUHQ YDQ WDDOJ

QRJ HHQ JURWH JHOLMNHQLY PHW H:H'8
WLRQHOH EULHI 6QHO GDDUQD NZDP HFKWHU KHW

FKDWWHQ GDW HHQ FRPSOHHW QLHMZQ IPHDXZIHHYRWDRHQ YDQ FRPPXQLFD!
FRPPXQLFHUHQ LV &KDW LV JHVFEUBYH@QNWHIMOHWW G WRW QLHXZH VSHFL,
ZDDUELM GH GHHOQHPHUV HONDDVYDQRWPDO Il WEHWXQNHWHW WDDOJHEUXL
JLHQ PDDU GLH ZHO YHUORRSW PHWMRUPMQHOKIHLG HHUGHU LQ JHVFKU!I
HQ EHXUWZLVVHOLQJHQ GLH YRRUZKRHRHQZDOYOHHIUELM JLMQ FKDWYV JHHU
ELM VSUHNHQ QRUPDDO ZDUHQ OBRZHRKVAKPRRU GH RQWZLNNHOLQJ HQ
NXQQHQ EHVFKULMYHQ DOV HHQ WFRORUWPRIWL\SRQHY GH JRIJHQDDPGH uVP
WHOHIRRQJHVSUHNNHQ 9DQZHJH GH VQHOKHLG YDQ FKDWFRQ
6PV LV RQWVWDDQ WRHQ GH PRELHOQH:W HGISIRRMWIH OHQJWH YDQ VPV H
PHHQJRHG ZHUG 6PVIHQ JLMQ OREWVH IFFHKWHRWNQU HHQ FRPSDFW WDD
PHW HHQ PD[LPDOH OHQJWH YDQ RQVWDWWDDWHPWW DINRUWLQJIHQ HQ KH
2PGDW LQYRHU YLD HHQ WHOHIRR QDHHRRERD\GWMIQI B HWWHUV ., Q KHW
FHV LV LV KHW HHQ UHODWLH| PRWDD®PHIEDBGHW QRJ ZHLQLJ RQGHU]R
YDQ FRPPXQLFDWLH QDDU KHW WDDOJHEUXLN LQ VRFLDOH



9RRU KHW 90DDPV LV WRHVWHPPLQJ EHPDFKWLJG
RP GDWD YDQ GH JURWH FKDWVHUYLFH FKDW EH
WH JHEUXLNHQ (U LV FROOHFWLHYH WRHVWHPPL
JHJHYHQ GRRU GH HLJHQDDU YDQ GH FKDWVLWH
*HGXUHQGH HHQ DDQWDO PDDQGHQ LQ LV
GDWD YDQ KHW FKDWNDQDDO YHU]JDPHOG 9RRU
GH]H GDWD LV JHHQ LQGLYLGXHOH WRHVWHPPLQJ
HQ HU LV RRN JHHQ PHWDGDWD YDQ GH JHEUXL
NHUV EHVFKLNEDDU

$0 PHW DO EHYLQGHQ ]JLFK FKDW
UHJHOV LQ 621D5

7ZHHWYV

9RRU 7ZLWWHU EHVWDDW HHQ $3, ZDDUPHH
WZHHWYV YHU]DPHOG NXQQHQ ZRUGHQ (U LV
HQLJH RQGXLGHOLMNKHLG RYHU WRHVWHPPLQJ
YRRU KHUJHEUXLN PDDU ZLM KHEEHQ GH JH
DQGHUH YDQZHJH GH DIZH]LJKHLGEYRQNMRRUZDDUGHQ ]JR JHWQWHUSUHWHHUG GD
VFKLNWH FRUSRUD GH WZHHWV LQ 6R1D5 RSJHQRPHQ PRJHQ

QJ
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$LS.

ZRUGHQ PLWV GH WHNVW HQ GH JHEUXLNHUVQDDP

'DDU LV QX YHUDQGHULQJ LQ JHNRPNAUPQWGHUG EOLMYHQ 'DDUPHH J[LMQ ]RZHO
RQGHUGHHO YDQ KHW 6R1D5 FRUSKHW ]WREVWKBMPLQJY DOV KHW DQRQLPLVHULQJV
WZHHWV HQ VPV YHU]DPHOG (HQ $BRBGIFMWR R YDHORYVW
FKDWV HQ WZHHWY DDQOHJJHQ LV LQ WHJHQVWHO
OLQJ WRW VPV UHODWLHI HHQYRXGJUMQ WHKMKW PDQLHUHQ JHEUXLNW RP GH PHWD
ZDDUGH YDQ KHW FRUSXV OLJW HBOWHWUWH WYHWDPHOHQ %LM GH HHUVWH PHWKRG
YHUNULMJHQ YDQ GH UHFKWHQ RS VHEHXMZHBW YHUVWXXUG PHW GDDULQ GH RSU}
YHUVSUHLGLQJ KHW YHUNULMJHOPRDQWEHWMHUDDUY KXQ SHUVRRQVJHJHYHQV WH
VRRQVJHIJHYHQV YDQ VFKULMYHUWWRUGHK) DYQRZHIJH GH DDQOHJ YDQ KHW 6R1D5
QLPLVHULQJ YDQ GH WHNVWHQ +ERUB®GHWHMWVWIDPMWHW ZHUG JHUHWZHHW HQ ]R
NRUW EHVFKUHYHQ KRH ZH GH GDR/@QWPWWQG HHW) VQHHXZEDOHIIHFW GDW XLWHLQ(
HQ JHEUXLNHUVWRHVWHPPLQJ KHEEM® YHUNOWHHUGH LQ EHULFKWHQ RS GH KRRIG
JHQ HQ KRH GH DQRQLPLVHULQJ DSD BY® IDHQWWGH 5DGERXG 8QLYHUVLWHLW UX QO
ZHUG XLWJHYRHUG HQ GH EHNHQGVWH QLHXZVZHEVLWH YDQ 1HGHU
ODQG QX QO ZDDULQ PHQVHQ ZHUG JHYUDDJG
&KDWV
+HW 1HGHUODQGVH JHGHHOWH YDQ GH FKDWV EH
VWDDW XLW YLHU GHOHQ 9RRU GULH GHOHQ ZDV HHQ
VSHFLDOH FKDW VHUYHU LQJHULFKW RP GRHOJURHSHQ
GHHO WH ODWHQ QHPHQ DDQ FKDW VHVVLHV ,Q WZHH
JHYDOOHQ EHWURI GLW PLGGHOEDUHVFKRROOHHUOLQJHQ
HQ LQ KHW GHUGH JHYDO FROOHJDYTV YDQ GH RQ
GHU]JRHNVJURHS 7DDO 6SUDDN DDQ GH 5DGERXG
8QLYHUVLWHLW LQ 1LMPHJHQ +HW YLHUGH GHHO
EHVWDDW XLW PVQ FRQYHUVDWLHY YDQ YULHQGHQ HQ
EHNHQGHQ GLH ZDUHQ RSJHURHSHQ KXQ FKDWYV
WH YHU]DPHOHQ (pQ FRUSXV PHW FKDWGDWD Y.B
PLGGHOEDUHVFKRROOHHUOLQJHQ ZDV DO YH
YRRU KHW 6R1D5 SURMHFW ZDV EHJRQQHQ
EHWUHIW KHW &KDW,* FRUSXV LQ
YHU]DPHOG GRRU :LOEHUW 6SRRUHQ
&KDUOGRUS YDQ GH 9ULMH 8QLYHUVL
GDP
$O0OH GHHOQHPHUV RI KXQ RXGHUV YDQ
GHUODQGVH FKDWGDWD KHEEHQ WRHVWHP
JHYHQ YRRU GLVWULEXWLH YDQ GH GDWD
KXQ PHWDGDWD OHHIWLMG JHVODFKW ZR
JHJHYHQ 'H QLFN QDPHQ YDQ GH FKDWWHUV
RQKHUNHQEDDU YHUDQGHUG 9HUGHUH DQRQLPLV
ULQJ EOHHN WH WLMGURYHQG RP KDQGPDWLJ XLW
YRHUHQ HQ WH FRPSOH[ RP WH DXWRPDWLVHUHQ
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KXQ JHJHYHQV WH PDLOHQ 'DDUQDD®IWWH KWEEHQWHQ YDQ 6R1D5 YLD A\l
ZH YDQ EHNHQGH HQ VHPL EHNHQEHUILHF®MHQ VRFLDOH PHGLD HQ RQGI
ODQGHUV HQ 90DPLQJHQ JHVODF KWA Q@ MWHAIOWE IH) YDQ PHGHZHUNHUYV
ZRRQ RI JHERRUWHSODDWY RSJH]JRFKW RS KXQ

SHUVRRQOLMNH KRPHSDJH RI RS 4O IPSHAG DD EHYDW 6R1D5 VPV EHI
WHQ

,Q 621D5 JLMQ WZHHWV RSJHQR

PHQ

6PV

+HW YHU]DPHOHQ Y DQ#VPVeEHUFKWHQ@-Y UDDJW
HHQ VSHFL,HNH DDQSDN YDQXLW KHW RRJISXQW
YDQ SULYDF\ HQ DQRQLPLVHULQJ (U LV VDPHQ
JHZHUNW PHW GH 1DWLRQDO 8QLYHUVLW\ RI 6LQJD
SRUH 6FKRRO RI &RPSXWLQJ GLH DO HHUGHU HHQ
YHU]DPHOLQJ VPVIHQ KDG DDQJHOHJG (U ZHUG
HHQ ZHEVLWH RSJH]JHW ZDDU LQVWUXFWLHV WH
YLQGHQ ZDUHQ RYHU GULH YHUVFKLOOHQGH PD
QLHUHQ ZDDURS VPVY{HQ ELMJHGUDJHQ NRQGHQ
ZRUGHQ $OOHUHHUVW ZDV HU GH PRJHOLMNKHLG
RP VPVIHQ KDQGPDWLJ WH NRSLSUHQ LQ HHQ
RQOLQH IRUPXOLHU 'DDUQDDVW NRQGHQ HLJH
QDDUV YDQ HHQ $QGURLG VPDUWSKRQH HHQ
JRIHQDDPGH $SS GRZQORDGHQ ZDDUPHH GH
VPVIHQ DXWRPDWLVFK JHS[WUDKHHUG ZHUGHQ
XLW GH WHOHIRRQ HQ YHUYROJHQV YLD *PDLO QDDU

6R1D5 YHUVWXXUG ZHUGHQ 7HQVORWWH EHYDWWH
GH ZHEVLWH LQVWUXFWLHV RP GH VPVTHQ YLD GH
3& WH GRZQORDGHQ YDQXLW HHQ L3KRQH RI
1IRNLDWRHVWHO ZDDUQD GLW EHVWDQG YLD GH
6R1D5 GURSER[ LQJHVWXXUG NRQ ZRUGHQ 2P
WRHVWHPPLQJ WH YHUNULMJHQ YDQ GH DXWHXUV
YDQ LHGHUH VPV ZHUGHQ GH YRRUZDDUGHQ JH
PHOG ELM KHW XSORDGHQ YDQ GH VPV UHVSHF
WLHYHOLMN LQ GH WH YHU]JHQGHQ PDLO RI GRRU HHQ
PHOGLQJ ELM GH GURSER[ $QRQLPLVHULQJ YDQ

GH EHULFKWHQ ZHUG JURWHQGHHOV RYHUJHODWHQ
DDQ GH HLJHQDDUV YDQ GH VPVIHQ 'H RULJL
QHOH WHOHIRRQQXPPHUV ZHUGHQ YHUYDQJHQ
GRRU HHQ XQLHNH FRGH HQ ELM VPV GLH YLD GH
$SS ZHUGHQ LQJH]JRQGHQ ZHUGHQ GDDUQDDVW
DXWRPDWLVFK EDQNUHNHQLQJQXPPHUV HQ ,3
DGUHVVHQ RQKHUNHQEDDU JHPDDNW

'H ZHEVLWH ZHUG JHSURPRRW YLD FRPPXQLFD
WLHDIGHOLQJHQ YDQ GH YHUVFKLOOHQGH SDUWQHU



H GLILWDOH VSHXUKRQG

+HW JHEUXLN YDQ LQWHUQHW HQ GEHRFIHDMRS ABGMDUKHHHHQ HQRUPH YOXFKW JHQR

PHQ +HW EUHGH SXEOLHN KHHIW YDQ@Q&DBDGHLEBHYGLWRHDDQJ WRW DOOHUOHL LQIRUPL

WLH HQ EHULFKWJHYLQJ 1RJ QLHWQYHRXGHU GBVDEMWORLMHLW WH YROJHQ GDDURS
UHDJHUHQ RI LQ WH VSHOHQ 2RN EDRQ NRWLR QS8 HRRXBHQHY ]LMQ GH PRGHUQH PHG
QLHW PHHU ZHJ WH GHQNHQ ZH KRXGGE R $ GMDORRGRRUXORBHEQW ZH DDQ KHW GRHQ

JLMQ KRH ZH RYHU GLQJHQ GHQNHQ ZHVPPD N-HIQ] BXVEINQNMHQIHQHLIG JLMQ WH GHQNHQ
GDW HU DDQ GH]H RQWZLNNHOLQJ DNOD@QMHRPFIDWWBRVIWEKYHMQ HU RRN QDGHOHQ 9
ZLH HU RS XLW LV ELHGHQ GH QLHXSEDPHIRUP DO HRR MM RQJHFHQVXUHHUG MH JDQ
NDQ JDDQ HQ RRN QRJ HHQV MH LGHQQVLWHLW NXQW YHUKXO
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,QWHUQHWVXUYHLOODQFH YDQ KHW &/67 HHQ SLORW SURMHFW XLWJHYRHU
'H SROLWLH PRQLWRUW DO HQLJH G & RWWE RE W HKKIDGHMHQ PHWKRGH WH RQWZLN

RS GUHLJLQJHQ JHULFKW WHJHQ S\HHHOWRD BQH EIQMHW]HW JRX NXQQHQ ZRUGHNHRPRVW GLM N
NDELQHWVOHGHQ REMHFWHQ ELGWYHIBFPMZBEKRY WH RQGHUVFKHLGHRQ6YD QDGIERX G UHLJ

GLHQVWHQ ELMY RSHQEDDU YHUWRHHWWVQ MWD QDDVW JRX GH PHWRRGHHRQYGWH LW
QHPHQWHQ ELMY 1DWLRQDOH +HUWHRELQJ PRHWHQ ELHGHQ ELM KIH\WM ALHQNMFK D W W H

LOQWHUQHWVXUYHLOODQW KRXGW YIDRK GEHH JHLU P\HWV HK@I WD DUVFKLMQOLMNKHLG YDQ GH

Q

LGHQWL¢{FHUHQ YDQ EHULFKWHQ GIUH YDL@ZH MHHWHRQGHU]JRHN ULFKWWH JLFK VSHFL{HN

HUQVW HQ GH ZDDUVFKLMQOLMNKRBGGHDIHGHUBHBQGVWDOLJH WZHHW

GUHLJLQJ QDGHUH DDQGDFKW YD@® BB®GSRIOYWUBDWWDDO HQ GLDOHFM?
EHKRHYHQ (pQ YDQ GH SUREOHPHARGGPBQHAIMKHW 1HGHUODQGVH GRJ
KHW HQRUPH YROXPH DDQ GDWD 1HGHUODQGHUYV - !
JLMQ LPPHUV PDVVDDO DFWLHI RS+RIW RQEHBRRHN NHQW HHQ UHHNV Y& W.FILQ
/ILQNHG,Q <RX7XEH HQ 7ZLWWHU (B QV $OIDHBRMUVW JDDW KHW RP X Pe
EHKRHIWH DDQ HHQ LQVWUXPHQWDURK®HDWHOHHHQ PD[LPDOH OHQJWH YDQ VOHEK

LQFO 1HGH
GLH YHU]RQ

GHQ

WH EH

\WAY

SROLWLH NDQ KHOSHQ LQWHUQHW EMWBNHQYL IRIOHWELHQ ZLMNW KHW WDDOJHEUXLN

YLQGHQ WH YHUZHUNHQ HQ WH YRQLGHHUMHQHYDOOHQ QRJDO DI YDQ ZDW ZH JHZHQG

JLMQ YDQXLW KHW VWDQGDDUG 1HGHUODQGV =R
"UHLJWZHHWV JLHQ ZH HHQ VRPV QRJDO HLJHQJLQQLJ JHEUXLN
'"UHLJWZHHWYVY JLMQ HHQ W\SLVFK YRRUEM HRWSVXROUD,H HHQ HQRUPH YDULDWLH LQ
KHW VRRUW EHULFKWHQ GDW GH YBGIOWLIYIUWDILMNOKH ZRRUGNHX]HQ HQ IRUPXOH
OLHIVW ]JR VQHO PRJHOLMN RS KHWLWSRRU ]RX ZLOOHQ
NRPHQ +HW YHUJHQGHQ YDQ HHQ (GIQHHPWZH HFWPSOLFDWLH LV GDW LQ GH KXLGLJH
VWDDW QDPHOLMN JHOLMN DDQ LHRPBD)QWE RDALOBONH WZHHW DIJRQGHUOLMN GDW ZL(
EHGUHLJHQ HQ LV VWUDIEDDU YRQHBIHMQS$JRWQIGNHHOHQLIJHUOHL FRQWH[W EHSDDOG
YDQ KHW 1HGHUODQGVH :HWERHN POHW6 NXQOBFERUGHQ RI KHW HHQ SRWHQWLSOH
+RHZHO QRJ RQEHNHQG LV RP ZH OG3\H D.DLGOW DEHOMHUGH IW R1 QLHW
KHW SUHFLHV JDDW LV DO ZHO GXLGHOLMN GDW KHW
LQ GH KRQGHUGHQ WZHHWYV SHU GDHWRBRSBAHGRGHULQJ
ZDUHQ HU ELMYRRUEHHOG LQ GH DD QWRRSLNWG GHWKRGH FRPELQHHUW PDFKLQH
RQODQJV JHKRXGHQ 7ZHHGH .DPHOHDWNLKL®HW HHQ OLQIJXWVWLVFK JHPRWLYHHU
JHQ GDJHOLMNY HQNHOH WLHQWDO®HPD CHERVWHIHEWEHQDGHULQJ 'H WZHH EH
DOOHHQ DO DDQ KHW DGUHV YDQ OHMWHWLQOBO KHEEHQ LHGHU ]JR KXQ VWHUNWHQ H
]ZDNWHQ ,Q KHW JHYDO YDQ PDFKLQH OHDUQLQJ

'"UHLIWZHHWGHWHFWLH EOLMIW GH PHQVHOLMNH LQVSDQQLQJ WRW HHQ RL

,Q RSGUDFKW YDQ KHW OLQLVWHUQHPKPQEHKS/MUNW. HH B NDQ GH FRPSXWHU JHEUXLN
9HLOLJKHLG ZHUG RQODQJV GRRUPPNGKUYRNHNUNQQLYVY RSIHGDDQ XLW GH GDWD

# GLH ZLOGHUV PRHW NDSRW MRK NRJHO GRIRRP]HBNFRS YHUULMNLQJ GD

# PRHW QX HHQ NHHU NODDU ]JLMQ PHW *HHUW :LOGHUV NLOO KHP

‘LH JHHUW JHHIW HFKW HHQ NRJHO GRRU ]JH NRS QRGLJ

:ROODK DOV LN RRRLW LQ PQ OHYHQ :LOGHUV WHIURIRGNRP GMRHN LN KHP JHOLMN

# ZROODK MLM JDDW GRRG GRRU HHQ PRVOLP GNHWRX QLH PHHU WUHN DQXV OLN
‘HGGHQ DOV *HHUW :LOGHUV ]R GRRU JDDW KLMRY®RHJ RI ODDW ZRUG YHUPR

JLIXXU 9RRUEHHOGHQ YDQ GUHLJLQDBQ HHQWK H\V® ®HUWM V

e 7
1y
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JLIXXU :RRUGHQZRON YDQ GH PHHVW &R RUNR B & 6HWVZRRIW V

NHQQLV GLH ZLM DOV PHQV QLHW W RHIHSLDHWW YRR RU YRR U DXWHXUVKHUN
KDQGHQ KHEEHQ 'DDU VWDDW WHIRRRYGVQRDVE GHVIW GH SHUIRUPDQFI
FRPSXWHU RP PHW HQLJ VXFFHV BKW®H DWMDWRK QJ FRPSRQHQW DFKWH L
WH NXQQHQ OHUHQ JURWH KRHY HEDOKNGYHIQWHHMIIG HUH HUYDULQJHQ YH!
QLQJVGDWD QRGLJ KHHIW HQ GLHZRMGHRL HWWD DWWMGYHUNODUHQ GRRU
YRRUKDQGHQ 'H UHJHO JHEDVHH PO EHEGRAH) WUDLQLQJVPDWHULDDO
ULQJ LV MXLVW QLHW DIKDQNHOLMN $D® WBRUQGER® WXLGLJH WDDN JHVFI
PDWHULDDO +HW RSVWHOOHQ YDQ GH UHJHOV JH
EHXUW GRRU GH OLQJXWVW GLH GDPPHWZEH® GNW KLMOARPGRQHQW YHUGH!
KDDU NHQQLV HQ LV GDDUGRRU QRLDO BMERHGN EOLMNW KLM WRFK DO
LQWHQVLHI 'RRUGDW GH UHJHOV 'HQ JRIMRIRW YMQHZLQVW W R Y PDFKLQH
ULHNH WHUPHQ SDWURQHQ EHVFKOLMY HQ LDREGBWQ@H PHQV RRN JRQGHU
WHYHQV YRRUNRPHQV EHVFKUHY HQRG UIE HROGPIDHMWHULDDO JRHG LQ VWD
ZHUGHQ JHREVHUYHHUG YHHO PRJHOLMNH YHUZRRUGLQJHQ YD
WH RPVFKULMYHQ +HW SUREOHHP ELI
'H PDFKLQHOHHUPHWKRGH LV LQ GIDWM LWYBDOUBHHQY GDW HU QRJ HHQ UHO
DDQJHSDVWH YRUP YDQ /LQJXLVWDP GWROOW B HMHQWHQ RQUHFKWH DO\
PHWKRGH GLH HHUGHU GRRU +DQWVDIQOHPBHOWWU A SDVVHHUGHQ HU EL
ZHUG RQWZLNNHOG HQ GLH PHW VIXG FHHW RHMIAQJVWLMG QRJDO ZDW WZt
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PHOGLQJ JHPDDNW ZHUG YDQ HHQKBIBIQWCHHQSNHDP YDQ GH ./3' RS 3ULQVMHVGDJ
HHQ SROLWLFXV ,Q GH PHHVWH JBWDROROGHO EDXNLWIHWHVW 'H HYDOXDWLH LV KLHUY|

DQ

JHHQ VSUDNH YDQ HHQ HFKWH GUHYJQRJ QAW DIJHURQG PDDU GH UHVXOWDWHQ JLMQ

JLQJ KHW RP PHWDIRULVFK WD DO BHPRHGIL JHHUGS H U H

DDQVFKHUSLQJ YDQ GH UHJHOFRPSRQHQW LV GDQ

RRN QRGLJ RP GHUJHOLMNH JHY D OFORHGR Q@ BIHN WHRGIL Q J

NRPVW YDQ GHWHFWLH XLW WH VOHKDHDYH GDW GH JHEUXLNHUVWHVW GH HIITHFWLY
WHLW YDQ GH PRGXOH ODDW JLHQ HQ GH QRGLJH

(HQ HQ DQGHU LV JHWPSOHPHQWHIHHGE EQFIHRQWORNW DDQ GH JHEUXLNHUV HUYDQ

VRIWZDUHPRGXOH LQIRUPHHO DDQHMEBNXNWGGHOW HibW RRN ZDDUGHYROOH LQJLFKWHQ

GUHLIJLQJVGHWHFWRUY RQGHU DQGHUH Y Z E GH YROXPHV ZDDU ZH
LQ GH SUDNWLMN PHH WH PDNHQ KHEEHQ 'DDU o
*HEUXLNHUVWHVW QDDVW NRPW HU HHQ EHODQJULMNH DDQYXOOLQJ,

+RHZHO HU ELM GH RQWZLNNHODDKHWDBHW E MIGHEDW KHMWUDLQLQJVPDWHULDDO 9RRU,
SLORW SURMHFW YHUVFKLOOHQGH HGBHUYG GRIMORRWZLNNHOLQJ YDQ GH PRGXOH ]t

KRH GH GUHLJLQJVGHWHFWRU Y H GG&HSODLQVIHHE PRPGH QWHHO LQ YRRUEHUHLGLQJ (HQ

HQ YHUEHWHUG JRX NXQQHQ ZRUGHQVEWHHGBYRRWDDU DQGHUH PHGLD JRDOV )DFH
JHNR]JHQ HHUVW HHQ JHEUXLNHUVBRR/NVHQH/ IGRMHHGRS OLJW GDDUELM YRRU GH KDQG
EDVLV YDQ KHW UHVXOWDDW YDQ \&HUZILOMFOWR DN KRWHBNWWUHNNHQ YDQ GH FRQWHI[W

RS
GH

MQ

YDC

YHUGHU WH JDDQ PHW GH RQWZLNMNHEBHQYLFKHMHQ HQ DXWHXUVSUR{HOHQ NDQ ELMG|UD

EHODQJULMNH RYHUZHJLQJ KLHUEIHQLYD®D@HGHXLGLQJ YDQ SRWHQWLSOH GUHLJW
LQWURGXFWLH YDQ HHQ LQVWUXPHNWNMDOV GH

GUHLJLQJVGHWHFWRU HHQ HQRUPH LPSDFW KHHIW

RS GH KXLGLJH ZHUNZLM]H YDQ GH SURIHVVLR

QDOV *HWQWHJUHHUG LQ JURWHU WKWWISHPDFMDDOGE XSHQQ HGX DFO PDLQ
WZHHWY DDQ GH PRGXOH ZRUGHQ [S0BQJH BBGHE FRO SGI

ORQLWRULQJ WRRO YRRU GH SROLWLH $VVHQ

ODVWHUVWXGHQW -LPP\ OHLMHU YRQWQDBH®NMN JHEUXLNW ZRUGW DOV XLWJDDQG
XQLYHUVLWHLW *URQLQJHQ RQW KIDNQ\DHGOW YR RIQ NHW® EUDLQVWRUPVHVVLHV LV EH
DIVWXGHHURQGHU]JRHN HHQ PRQ MORWH RMRROLWWHU MXLVW DOV LQNRPHQG NDQD
YRRU GH SROLWLH $VVHQ WH JHEUXLNHQ GRRU HHQ PRQLWRULQJ WRRO WH
RQWZLNNHOHQ
3N EHQ LQ FRQWDFW JHNRPHQ PHW GH SROLWLH
YDQ $VVHQ QDGDW PLMQ ¢HWV LQHPHHUVWRIQRS]HW YRRU PLMQ RQGHU]RHN ZDV
YUHHPG ZDV XLW GH VFKXXU 'H /;RRVWHIDN. WMHQ QDDU UHOHYDQWH WZHHWYV YRRU G
UXJJHYRQGHQ HQ VWRQG RS KHWSROQAMNIHHEXVHQX'DDUYRRU PRHWHQ GH WZHHWYV
PDDU WZHH PDDQGHQ ODWHU KDGSXKN ELQRQH®WW UHJLR $VVHQ YDOOHQ ODDU KRH
QRJ VWHHGYV QLHW WHUXJ ,N GHKGEW WMDH7EIHIWHNVWHOOLJHQ" 'H]H YUDDJ EOHHN

DO

H

PLMQ EHNODJ RYHU GH ZHUNZLM]HHYWD\Q VBGH BRWOAWIHN YRRU PLMQ VFULSWLH GDW HHQ

$VVHQ HQ DDQ GH KDQG YDQ GH FPHMAKDIOMWP®HQ NDUDNWHU PRHW KHEEHQ 'H
ELM PLMQ 7ZLWWHU SUR¢{HO EHQ RN GHRHRHNWIUDIR LV QX GDQ RRN T+RH NXQ

GLJG YRRU HHQ JHVSUHN RYHU VRH®AH WEHH WS KHUNHQQHQ GLH PRHWHQ OHLGHQ

KHW EXUHDX WRW HHQ DFWLH"Y =RYQ DFWLH NDQ RQWVWDDQ X[LW

HHQ YUDDJ HHQ NODFKW RI HHQ RSPHUNLQJ
'H LQVWHHN YRRU GH SROLWLH ZOIMIQHWFULSBHH LV HURS JHULFKW HHQ WRRO WH
VFKLNEDDU JLMQ YLD VRFLDO PH®&QMW ZZNNHEHQ PEMW GH]H WZHHWY DXWRPDWLVFK
GLUHFW RSYLHO GDW 7ZLWWHU EKMUGIHGROLWLH $VVHQ
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/RHILFKW RS VRFLDOH QHWZHL
EHKXOS YDQ WDDOWHFKQRORJ

(LQG SXEOLFHHUGH KHW (XURSHRH p.LG
MHE®HHQ VWXGLH RYHU LQWHUQHWJIHEUXLN
LQ GH OHHIWLMG YDQ HQ LQ (MURSHVE
VWDWLVWLVFKH LQIRUPDWLH VWHPW WRW C
GHOG JLMQ NLQGHUHQ ELMQD DQGRHKDOI X

RS RRN LQ KXQ VODDSNDPHU (HQ GHUGH
PHQVHQ WRHJHYRHJG DOV YULHQG GLH ]H ¢
7RW KDG DO HHQV SHUVRRQOLMNH LQIRU
PHW YUHHPGHQ RRN IRWRTV RI YLGHR -R(
UHQ EOHNHQ GH YDDUGLJKHGHQ QLHW WH K
HHQ GRHOWUHIIHQGH PDQLHU KXQ JHEUXLN

SULYDF\ LQVWHOOLQJHQ WH EHKHUHF® RQ R\H HED-RQNANMIK FR Q2WIE HUV VSHO
:DOWHU 'DHOHPBOVFRQWUROHUHQGH URO GLH ]H |RXG'BDQ FROHOMHYVQPDDQYHRH@GHUHQ HQ M
&0L36 8QLYHUVHW®LMWPDNNHOLMN VODFKWRIIHU YRRB HW\Q ¥ WEIHIHS PIVWGHIQ. MQHUJURRPLQJ
$QWZHUSHQ

SHGR¢(¢HOHQ HQ ODDW VHULHX]H VLEQMYR® WYDHHGBSHIOVRRRUGDDQNRQG
RQJHZHQVWH LQKRXG ]RDOV UDFL\SRINGRI UDHVH&LRBWEURIDDO JHULFKW
UHQ RQJHGHWHFWHHUG

BLWHLQGHOLMN LV KHW GH YHUD QWH RIRHS®HDD MNKHH GNOGR.,HOHQ SUREH
GH EHKHHUGHUV YDQ GH VRFLDOHJ®RIBWRRUNMHNUAIMIHQ YDQ NLQGHUHQ

RP GH YHLOLJKHLG YDQ KXQ VLWHHMD PRYSWIROHBERHQ Rl GH ZHEFDP D
HQ GH PHHVWH KHEEHQ XLWJHEUHWGK PSHHR/AMDE R QMEHOHN GRRU GH FK
PDQXHOH SURFHGXUHV YRRU KHWWRQO WBQH® EDXQLNHUYV DXWRPDWLVFK
LQWHUDFWLHYV HQ LQKRXG YDQ KXRSVOWHIWHO®DWHNVH HQ ORFDWLHNFE
KHW WLMGLJ RSVSRUHQ YDQ RQJHEH@QVX\L WHIGHM IWHD® O JHEUXLN DIJHOHLC
PDWHULDDO LQ VRFLDOH QHWZH U MNH®R SRV IRHVG OOW RSIHIHYHQ SUR¢HO |
RQPRJHOLMN GRRU KHW UHXVDFKWLJH YROXPH GDW
PRHW JHFRQWUROHHUG ZRUGHQ HQ KHW IHLW G
GH LQFLGHQWLH YDQ RQJHZHQVWH JHEHXUWHQL
JHOXNNLJ UHODWLHI NOHLQ LV WHQ RS]LFKWH °
YROXPH +HW PRQLWRUHQ YDQ HH 5

EOHHP ZzDDU WDDOWHFKQRORJLH
ELHGHQ ELMYRRUEHHOG PHW WHN

=HOAHUHQGH WHNVWFDWHJRULVDWE :
EHKRUHQ WRW GH EHVW RQWZLNN  QBERRG HO H
YDQ GH WDDOWHFKQRORJLH 9RRU VRPPLJH SUREOH
PHQ JRDOV VSDP ¢OWHULQJ HQ H FPIHLGDG UARRUMGHOLQDQ GH PRGHUDWRU YD
ZRUGHQ URXWLQHPDWLJ DO XLW YV WoH MY ®®GH EHHOX® WHQHYROZDVVHQ PDQ
EHUHLNW 9RRU DQGHUH SUREOHPHRRYGRHWHQGLMQ SUR:HO DOV HHQ
YDQ DXWHXUVKHUNHQQLQJ WRW G8RRHANL B VDIV YMOWDQ LQ FKDWWDDO
SURGXFWUHYLHZV ZRUGW VQHO Y RKRUXLWIDQUDDIWKHLG JHGHWHFWHHUG
ERHNW LQ RQGHUJRHN HQ RQWZLNNHMHLD ZD DM B KHW SUREOHHP ZRUG\
GHWHFWLH YDQ RQJHZHQVWH RI Y WRRWQ &WUIXNWHIMEED WLH WXVVHQ ZHWW |
LQKRXG LQ VRFLDOH QHWZHUNHQ RDWHHHW IGHI® ELMY PLQGHUMDULJ HC
WHFKQLHNHQ JHDXWRPDWLVHHUG MRUGBHQ,Q RQJH UHVXOWDWHQ KDOHQ

DFFXUDDWKHLG ELM KHW EHSDOHQ YD
,Q KHW 'DSKQH SURMHFW YDQ GH &H DHXUWHXWHXMWW GH WHNVWNHQPHUNH:!
$QWZHUSHQ RQWZLNNHOHQ ZH WH &KW DAY B ORI \RYW UHJIJHQV HHQ PRHLO|
WHFKQLHNHQ RP SHGR¢HOHQ GLH PHWLIHMPL MBHR/SVDO NRUWH EHULFKWH
61 WH RQWPDVRHHMWQV\VWHHP EHVWHEMWLN JHPDDNW YDQ VSHFLLHNH DI
XLW WZHH GHOHQ SUR¢HOFRQW U RI@HDHFQ BWVHIRPFHWLH2Y DD ZUP KMJ « F
HJURRPLQJY KHW JHKHHO YDQ DFWOBY GI@HWWQDRRN YDQ GLDOHFWLVFK



VDPHQZHUNLQJ PHW GH /7 RQGHUNRHNIIILRHSQ YDQ JHOIGRGLQJ LV KHW EHODQJULMN

LQ *HQW ZRUGW JHZHUNW DDQ QR RPDIOHW DAVMIUINWHFE GH PRGHUDWRUHQ ]JR HIIHF

QLHNHQ YRRU FKDWWDDO ]JRGDW WD B D WRIFKDIRONR W FKHHIOLFKWHQ 7DDOWHFKQROR
KXOSPLGGHOHQ JRDOV ZRRUG VR R U\ DARRPE\MHMD WILBIVPHW GDWD PLQLQJ NDQ GDDU HHQ
DQDO\WH HQ GHUJHOLMNH RRN YR Eb GLQJWIHNVN URQUELM VSHOHQ 'RRU PHW (OWHU
JHEUXLNW NXQQHQ ZRUGHQ ODDUHMHRRHKARISLWIHFDQO LQ UHSOH WLMG HHQ 61 WH DQE
LQ HON JHYDO OHHIWLMG GXV DO RHWHKR IR IDGFWXKHDWWRIHOLMN YRRU GH PRGHUDWR

JLH

V Pt
0\
u

KHLG EHSDDOG ZRUGHQ GRRU WHNRPVRB WHMG MWHDWQWHUYHQLSUHQ (HQ KRJH UHFDOO

RS EDVLV YDQ RSSHUYODNNLJH D QEHNWN HWRNGDW GH ¢OWHU JHRSWLPDOLVHHUG LV
VHULQJ (HQ YROJHQGH VWDS LV GHHRQWHAINNGQ QWH PLVVHQ RRN DO JDDW GDW W
YDQ PHWKRGHVY RP SHGR¢{HOHQ GLMRN.WK RRKQ HMQ DDQWDO NHHU pYDOV DODUPY +H
KXQ WDDOJHEUXLN YRRUGRHQ DOVEMNQQGBHUHMN\ZWW LV GDW GH JRHNUXLPWH YDQ GH

RP

HQ
w

HLIHQOLMN ZHLQLJ JHEHXUW W HPROMWBWHRWHIQQNKWLPSW YDQ WLHQGXL]JHQGHQ WRW HQ
WZHHGH PRGXOH LQ KHW 'DSKQH WWWHHPLHQWDOOHQ LQWHUDFWLHV 2S GLH PDQLHU NI
GH GHWHFWLH YDQ JURRPLQJ 'LW QR MAMMFRRORILH ELMGUDJHQ WRW HHQ YHLOLJH

GH LGHQWL¢FDWLH YDQ FKDWXLW LQIWMQUGHW ZLM]HQ ~

©*

RS HHQ SHGR:HO LQ DFWLH 'LW JHEHXUW PHW
HHQ WHNVWFDWHJRULVDWLHV\VWHHRZGBWNXIGWRIIW QH QHW

YDQ WHUPLQRORJLH DQDO\VH RS ERXYZ\WF @DRVZOWDF EH SURMHFWV GDSKQH
EHNHQG LV RYHU KRH SHGR{HOHQ WK 1IZHUNDPRPOQFRYHULQJ 30DJLDULVP

,Q HHQ UHFHQWH pJHGHHOGH WDDN$XWRRUWHW DQG 6RFLDO 6RIWZDUH OLVXVHY
(QJHOV KDDOGHQ ZH JRHGH UHVXGWBWHQ PHWZ ZHELV GH

RQ]H PHWKRGH ]J]RZHO YRRU GH LGHQWL,FDWLH YDQ

SHGR¢{HOHQ ]JHVGH SODDWV RS JHVWLHQ PHW HHQ

| VFRUH YDQ RQJHYHHU KHW EHVWH V\VWHHP

KDDOGH DOV YRRU GH LGHQWL¢FDWLH YDQ

YHUGDFKWH XLWLQJHQ HHUVWH SODDWV RS JHVWLHQ

PHW HHQ | VFRUH YBGRTQ JHGHHOGH

WDDN ZDDUELM YHUVFKLOOHQGH RQGHU]JRHNVJURH

SHQ KXQ VIVWHHP WHVWHQ RS GH]HOIGH GDWD LV

HHQ XLWVWHNHQGH JHOHJHQKHLG RP RQWZLNNHOGH

WHFKQLHNHQ WH EHQFKPDUNHQ HQ VQHO NHQQLV WH

YHUJDUHQ RYHU ZDW HU ZHO RI QLHW ZHUNW

9DQDI MDQXDUL JDDW JHFR|UGLQHHUG GRRU

GH 8QLYHUVLWHLW $QWZHUSHQ LQ 90DDQGHUHQ KHW
SURMHFW $0,&% $XWRPDWLF ORQLWRULQJ IRU &\
EHUVSDFH $SSOLFDWLRQV YDQ VWDUW ZDDUELM WDDO
WHFKQRORJLH LQ FRPELQDWLH PHW EHHOGWHFKQR
ORJLH ]DO ZRUGHQ RQWZLNNHOG YRRU GH GHWHFWLH
YDQ PHHU YHHOHLVHQGH SUREOHPHQ LQ 61 |RDOV

GH GHWHFWLH YDQ F\EHUSHVWHQ YDQ JUHQVRYHU
VFKULMGHQG VHNVXHHO JHGUDJ HQ YDQ LQGLFDWLHYV
YDQ SV\FKLVFKH SUREOHPHQ JRDOV DDQNRQGLJLQ
JHQ YDQ JHOIGRGLQJ EHHOGHQ YDQ JHOIYHUPLQ

NLQJ HQ GHUJHOLMNH ,Q VDPHQZHUNLQJ PHW EH
GULMYHQ DOV 957 NHWQHW KHW NLQGHUNDQDDO YDQ
GH 90DDPVH 5DGLR HQ 7HOHYLVLH GDW RRN VRFLDOH
PHGLD RQGHUKRXGW HQ 1HWORJ HHQ 61 ]XOOHQ

GH RQWZLNNHOGH WHFKQLHNHQ PHWHHQ XLWJHWHVW
ZRUGHQ LQ HHQ UHDOLVWLVFKH RPJHYLQJ 9DQ]HOI
VSUHNHQG LV HHQ EHODQJULMN RQGHUGHHO YDQ GLW
RQGHU]JRHN KHW HI¢FLsQW JHQRHJ PDNHQ YDQ GH
RQWZLNNHOGH WHFKQRORJLH JRGDW ]H LQ UHSOH WLMG
WRHJHSDVW NDQ ZRUGHQ RS UHXVDFKWLJH YROX

PHVY WHNVW HQ EHHOGGDWD

7RW EHVOXLW KHW VQHO FRQWUROHUHQ YDQ ZDW HU
JHEHXUW LQ VRFLDOH PHGLD LV HHQ MELJ GDWDY
SUREOHHP ELM XLWVWHN 9RRU KHW WLMGLJ LQJULMSHQ
ELM RQJHZHQVWH IHQRPHQHQ DOV SHGR:,OLH HQ
F\EHUSHVWHQ HQ ELM QRRGVLWXDWLHV JRDOV DDQ
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SXWRPDWLVFKH HIWUDFWLH YL
JHEHXUWHQLVVHQ LQ VWUDIGR

,Q GH ]JRPHU YDQ YHUVFKHHQ KHW EHULFKW G D WRGDE B & \W OHVY HHQ R'D
HHQ JHZHOGGDGLJH PHQVHOKDRBWWEFHIBH QKDQGHO ZHUG KLM EHVFKX!
KDQGHOLQJ SRJLQJ WRW PRRUG DISHUVLQJ HQ ZLK\HFDMQHQMBDPRWH QDY
WLH URQG WH NULMJHQ YHU]DPHOGH KHW 2SHQPDDKRGQLGH.Y @/ BRIV IPHHUHW
RQJHYHHU WZLQWLJ>PHHAD RPWBHQJULMNH GRVVLHU GRHW EHHWMH ELM E
XLW GH GRHNHQ RYHU 6DEDQ % JLMQ FULPLQHRRHIRUYD QL MWLGIVHIHQ N
QRORJLVFK YHUVODJ PHW HHQ GXLGHOLMNH VWW XFWNXKON P DD W iDNVOH
ZDDUYDQ ZH VOHFKWY HQNHOH SDJLQDYV KHEEHQ WHRKHURKRRGWH @ HH QY
PDDQGHQODQJ JHZHUNW RP GH SDJLQDYTV RS YR OH® UNGH WHHF RGN WHIX HE i ¢
PHW EHKXOS GDDUYDQ GH VWUDIEDUH IHLWHQ DDQ WH WRQHQ

‘:DXWHU %RVPD

.HQQLV HQ .HELGD YROJLQJ YDQ JHEHXUWHQLVVHQ LV Pt

HI[SHUWLVHFHQWHXWP . HQQLV HQ H[SHUWLVHFHQWURP NRRAKLQWHBFKWHU PRHLOLMN WH

YRRU LQWHOOLJBIQMOWH GDWD DQDO\VH .HFLGD RQGHUJHEUDFKW

GDWD DQDO\VH E)M KHW 1HGHUODQGY )RUHQVLVFK DURKFLRYXWM NINHOW .HFLGD WHFKQR (
ELHGW RSVSRULQJVGLHQVWHQ RQDKWRWBWQVBOK BH®DWLHY HQ JHEHXUV
KHW DQDO\WHUHQ HQ RUJDQLVHUH®HNVQVIW R WHWRMKHUHQ (HQ UHODWL!
YHHOKHGHQ JHJHYHQV ,Q HHQ ]DEM HROBGOMHEL HDPLOLHYHUKRXGLQJ JLMQ
YDQ 6DEDQ % ZLO GH UHFKWHU XLUWHH@GWGOIQMN BEHWHRQRWPRHWLQJ WXV\
ZDW HU SUHFLHV JHEHXUG LV HQ KRH) GIMW HISIOMW WUDQVDFWLH RI HHQ
ELMJHGUDJHQ DDQ GH WHQ ODVWH. QRDGHGW VIHLDIROJHQV PDNHQ ZH GH
EDUH IHLWHQ +HW LV GH WDDN YDJHBHXDQDHQLMWW HEY BRRUJRHNEDDU HQ
GLW XLW WH JRHNHQ 'DDUELM PRHW RRN@PRVKBWLVDWLHY GLH WRHJHV
OLFKW NRPHQ ZHONH YHUGDFKWH GH O/NH DROVKIOHIMQJ 6WDWLVWLHNHQ
YHUYXOG ELQQHQ KXQ VDPHQZHUNMQDQYBERLGE RYHU HHQ ODQJHUH SH
9HHO YDQ GLH LQIRUPDWLH LV DINRPYVELMYRRUWEHNY® JHOGVWURPHQ ]L
,Q SHUVRRQOLMNH FRPPXQLFDWLH.LQBDOVGX® BIHPWUD QVDFWLHY EOLMYH¢
HQ 606 PDDU RRN LQ UHJLVWUDW IDHOVANPHHPH @HHOG WH RQGHUERXZHQ
ZDDULQ RYHU LQFLGHQWHQ ZRUGW JHUDSSRUWHHUG
LV WHNVW QRJ VWHHGVY KHW EH O DQUEH NNV MWL P KMH Q
GLXP 'H LQIRUPDWLH GLH GH DQD®DYW HREDNW. VRYBIQ H{WUDFWLH YDQ UF
YHUKRXGLQJHQ WXVVHQ SHUVRQHQHHE® XAHVRIHNYHQ VWDDQ HQWLWHLWF
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JLIXXU HHUJDYH YDQ HHQ JHEHXUWHQLVY VODDQ

NXQQHQ YLQGHQ PDDNW GH JHEHXUWHQLYV HEFKWHU
QLHW SHU VH LUUHOHYDQW 'DDURP QHPHQ ZH

RRN RQYROOHGLJH JHEHXUWHQLVVHQ PHH ZDDUELM
HHQ RI PHHUGHUH YHOGHQ QLHW NRQGHQ ZRUGHQ

JLIXXU HHUJDYH YDQ HHQ UHODWLH WXI'VQI‘AH\E{)QI?UV

9HUERUWUIHQ LQIRUPDWLH

'RRUIGRVVLHUY WH FRPELQHUHQ NXQQHQ ZH RRN
YHUEDQGHQ! WXVVHQV]DNHQ YLQGHQ GLH DQGHUV
RQRSJHPHUNW ZDUHQ JHEOHYHQ 'H YHUNODULQJ
YDIQ) FHHV Y DQHKHW JHZHOGVLQFLGHQW ]DO WHUHFKW
NRPHQDLQ HHQ SURFHY YHUEDDO PDDU RS KHW
PRPHQW (JHWO1 -LVNGH]H JHEHXUWHQLY PRJHOLMN
ELMJDDN ‘HQ/KHW IHLW ZRUGW YHUERUJHQ LQ HHQ
ELM]LQ WHIPLGGHQ YDQ HHQ EHUJ DDQ LQIRU

PDWLHO 15X YHUWFKLMQHQ VLIQDOHQ GDW +DUU\
EHWURNNHQHIVVELM PHQVHQKDQGHO HQ ZH ZHWHQ
GDW #HQNHQ +DUU\ EURHUV JLMQ 'H]H FRPEL

QDWLH YDQ IHLWHQ NDQ DDQOHLGLQJ JHYHQ WRW HH:
QDIGHUORQG HUJIRHNL $XWRPDWLVFKH H[WUDFWLH YDQ
UHODWLUNY HQUJHEHXUWHQLVVHQ KHOSW GHUJHOLMNF
YHUEDQGHQODDQ KHW OLFKW WH EUHQJHQ

&RQFOXVLH
OHWD LQIRUPDWLH (IWUDFWLH YDQ HQWLWHLWHQ UHODWLHY HQ JHEHXU
'H PHHVWH LQIRUPDWLH GLH ZH JMEHUXILWHHQRPHOSW DQDOLVWHQ JHULFKW WH JRHNHQ
UHODWLHY WH H[WUDKHUHQ NRPWQYIDN &t ®HRSHOWH LQIRUPDWLH (QWLWHLWH[WUDFWL
WHNVW B6RPV JHEUXLNHQ ZH PHWEZRWERUPOWIHUZHUNW LQ VWDQGDDUG JRHNWHFKQR
]JRDOV ELM HHQ JHWXLJHQYHUNODORQUHZDAUIM. QLOHH YDQ SURHI JHW .HFLGD QX RRN
JHWXLJH LQ GH HHUVWH SHUVRRQHYWUBHMWWH 2N UHODWLHY HQ JHEHXUWHQLVVHQ LQ
GH SODDWV HQ WLMG ZDDU KHW EDAQ ERESPHGWHY YRRU DQDOLVWHQ 'H WHFKQRORJL!
JHVFKUHYHQ NDQ YDQ EHODQJ JLMY I6RPEZRUGM) GH QDXZNHXULJKHLG KDQJW VWHUN
KHW WLMGVWLS YDQ GH JHEHXUWBQ YD @ LMWHWR RRRWMOWHNVW 1LHWWHPLQ LV RQJH LQ
QLHW JHQRHPG RI LV KHW UHODW IGHUX \REDW &HW SHU VDOGR HHQ SRVLWLHYH ELMGUDJ
GDWXP YDQ IHEUXDUL +HW MDD OWBUAMR UBRG BWDKIHW KHOSW YHUEDQGHQ JLFKWEDDU
QLHW H[SOLFLHW JHQRHPG PDDU WRHVD NHQ FBRH DQGHUV PRJHOLMN RQRSJHPHUNW
GHOLMN DIJHOHLG ZRUGHQ YDQ GHBDARQNH{WOHYHQ

0DDU ]JHOIV DOV ZH GLW DOOHV PHHIGHPHIQEXQYHQDG

ZH QLHW DOWLMG DOOH HOHPHQWH QSHIME BHUUHMDLWWHULH ZZZ RP QO
LQYXOOHQ VLPSHOZHJ RPGDW QLHIFFIWXGIHQQIWHPXINLMNHQ #

WLH EHVFKLNEDDU LV 'DW ZH QLHWDQBH 0OQ FRKUHRDOML H

R
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% ,* '$7$ EHKDSEDDU JHPDDNW
VSUDDNKHUNHQQLQJ

BWHO MH EHQW MRXUQDOLVW HQ KHEW HHQ GULH XXW G X4H QGW.IQNHHDU Y L
GHDGOLQH PRHW RYHU HHQ KDOIXXU NODDU JLM@®RWE M@ MHOMI @Y RN N/
ZHUNHQ PDDU MH ZHHW QLHW PHHU SUHFLHV ZDQQRMH KHMH ZK]|HIG YZRRA
EHHOG ODDW JRHG JLHQ GDW JRHNHQ LQ DXGLRHHG® \VDIGNPOQ R SIHDILWENK Q W |
KHEW NXQ MH KHW QLHW ]JRPDDU j OD *RRJOH GRROQRORVUHEA L'D GN M M FISW
WHJHQZRRUGLJ :(/ PRIJHOLMN 'LW DUWLNHO OBUWGXI[MW MR AK®L\M NZ MURNHW +
NDQ ZRUGHQ

+DQV K$QV
KDOOR K$OR

+DQV -RQJHEORHG ZRQ ©Z22Q

'XWEFEKHDU

TN

ZDO/1Z$0
:DDO ZDDO

+HW JURWH YRRUGHHO YDQ GH]H PHW
MH RS HON PRJHOLMN ZRRUG NXQW JL
JRQGHU GDW MH RSQLHXZ DOOH VSUD
KRHIW WH YHUZHUNHQ PHW HHQ VSUD
QHU 6WHO MH ZLOW KHW ¢FWLHYH
ZRRUG W/RZDQVYT JRHNHQ GDQ ]RX MH
YRRUEHHOG NXQQHQ YLQGHQ +HW QT
GH PHWKRGH LV GDW KHW PRHLOLMN
ZHON /ZRRUG HFKW JH]HJG LV %RYHQ
ZRRUGHQ NXQQHQ QLHW DOOHPDDO JI
ZDDUVFKLMQOLMN LV JH]JHJG p+DOOR
QRPHQ GDW GH KHUNHQGH NODQNHQ
6SUDDNKHUNHQQLQJ PHWKRGHV YRRU PH,®
GDWD
(ULV HHQ DDQWDO PHWKRGHV RP 'HHIRQBUHUMHSRSXODLUH PHWKRGH JUF
KRHYHHOKHLG RSJHQRPHQ VSUDD IR DEK NXQ@HPSUDDNKHUNHQQLQJ OLN
GRRU]JRHNHQ :H RQGHUVWFRBHG®HQGH VWDQGDDUG VSUDDNKHUNHQQLQJ
VFKH JRHNPHWKRGHIuJURRW YRFDWROGSDYNLQJHQ ]JRDOV GLEFWHUHQ 't
VSUDDNKHUNHQQLQJY OHW GH IRQHNUINVFEBIHRHN GDQ YRRUJLHQ YDQ HF
PHWKRGH ZRUGW GH VSUDDN KHUNR®EG CHQERH® YDQ HHQ EHSDDOGH W
VSHFLDOH VSUDDNKHUNHQQHU GLMNLRS BENPRPWOW KH XLWVSUDDN 7H
LQ GH WLMG DDQJHHIW ZHONH NO BGHNHURUDREKAHEHQQHU LHWV RYHU JR
HU ZDDUVFKLMQOLMN JLMQ XLWJHRSERNHEMH MWIZRIRBEYROJRUGHY GRRU W
EHHOG HU ZRUGW KHUNHQG WXVVYPQ H@ GGHRPRQW®DPG WDDOPRGHO (HC
OLMNH NODQNHQ RS KHW]HOIGH PRRIG®IW LV HHQ VWDWLVWLVFK PRGHO
YRRUNRPHQGH ZRRUGYROJRUGHQ HHC
>K Z@ >$ D @ >0@ >R @ >K Z@ >$ R@Q\Q P@ MYHQ @Q QLHW EHVWDDQGH
RUGHV HHQ NDQV YDQ ELMQD QXO 'H]
.RUWH VLPSHOH IRQHWLVFK LQWURGXF\EHHHKRIRIG RBWHHQ JURWH YHU]D
WHUV JLMQ NRUWH NODQNHQ $ XLWHWD W HQNG®IHH R WHWHW]HOIGH RQGFH
WHUV PHW GXEEHOH SXQW GH ODXHWNOOIEBNHRRPUGIHEUXLN JDDQ DOV
XLW NDDV 'H PHGHNOLQNHUV ZRIRGH®PBHYRRRGUD GH DXGLR RSQDPHV
JHVFKUHYHQ NHQG GRRU GH VSUDDNKHUNHQQLQJ
LV WHNVW NDQ RS GH HQRUPDOHTY *R
'"H]JH IRQHWLVFKH LQIRUPDWLH ZRUEBYRERWHBRUGBIHYDLQ KHW KHUNHQUHV
EDVH JHVWRSW ]JRGDW HU PHW ]RENBRRIWGHMON®I® JURRW YRFDEXODLUF
ZRUGHQ JH]JRFKW 9RRU HON JRHNZRFRUXG. @RWWWKRGH LV GDW + DIKDQNF
GDQ ZHO GH IRQHWLVFKH WUDQVFNZBWLWHIHNNQP® GH DXGLR HQ KHW W
JLMQ ,Q ERYHQVWDDQG YRRUEHH®® QVMRSGIRXYWBQ LQ GH KHUNHQQLQJ
JHQGH ZRRUGHQ WHUXJ WH YLQGHI@RRW LV ZDDUGRRU ZRRUGHQ JHPL\
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HHQ FODVVL¢FDWLH YDQ JHVSUHNNHQ WH PDNHQ
%,* GDWD FDVHV PHW VSUDDNKHUNHW @DQIWRQHQ RI PHGHZHUNHUV JLFK DDQ GH
+LHURQGHU + WHU LQVSLUDWLH *UHH®& OND KRX\G HY DDWQRRN YRRU GH RYHUKHLGVDX
WRHSDVVLQJHQ RP PHW VSUDDN K WRNH@GILQIHQQPHW GH VSUDDNKHUNHQQLQJVPHWKR
%,* GDWD WH JRHNHQ GHV WRHJHSDVW

%LM BTHFKWEDQN YDQ $PNWGOIQBOP=HHU JURWH YHU]DPHODDUV YDQ %,* GDWD ]LMQ
GH JULI¢HUV RS EDVLV YDQ KXQ RHW HSWH. MIB@®® L&A HSLHQ OLFKWLQJIHQ
JHVFKUHYHQ DDQWHNHQLQJHQ Y BQHMHQNDWWHIQHQ 1HGHUODQG EHNHQG VWDDW
QRJ HHQV WHUXJ OXLVWHUHQ ZHOONH XM WYGDQEHXPPHU EURQ GH 9RONVNUDQW
WHU JLWWLQJ ZHUGHQ JHGDDQ +LHBAHH LV KBBWDPHQZHUNLQJ PHW )R]
PRJHOLMN RP HHQ YHHO EHWHUH NZPQLUWHKWHYWQXGHFKHDU DDQJHWRRQG GDW
YHUVODJHQ WH UHDOLVHUHQ 2RN BQBBHNKHURRIQWHQJ KLHULQ HHQ PHHUZDDUGH
YHUJDGHULBHBQLMYHQ JHPHHQWKWHIZRU, Q GH YRULJH HGLWLH YDQ ',;,7 LV GH]H
GHQ GRRU 'XWFKHDU YHUZHUNW FDVH YDQ 'XWFKHDU YHUGHU WRHJHOLFKW 1DDVW
WHOHIRRQWDSV NDQ KLHU RRN JHGDFKW ZRUGHQ
,QFDOO FHQWHBWQ JUDDJ ZHWHQ BRD@AXLVWHURSH@PHXRUHQ
PHGHZHUNHUV JLFK DDQ GH UHJHOV VFULSW
KRXGHQ HQ ZDDURYHU GH NODQW HDDYMQ WHHMHERIQLH JRUJW RRN GH PHGLD YRRU
GULMI YDDN EHOOHQ OHW GH JHQRMRBE VP PIMHKE B®MRD WHOHYLVLH <RX7XEH
GHV LV KHW PRJHOLMN RP RS VSHFALQ HOMXKERRWRHSDVVLQJ LV KHW ODWHQ JRHNHQ RS
GHQ HQ ZRRUGFRPELQDWLHV WH PRRIRH®RXQ RRWRRQOLMN UHOHYDQWH WHUPHQ GLH
QDGDW ]H 1V DYRQGYV JHQRHPG
JLMQ GH YROJHQGH RFKWHQG LQ
H PDLO YHUVFKLMQHQ PHW OLQNYV
QDDU GH UHOHYDQWH UDGLR WY
I[UDJPHQWHQ

&RQFOXVLH

'H JHQRHPGH FDVHV LQ GH
LQOHLGLQJ ]JRZHO RS NOHLQH
VFKDDO LQWHUYLHZV DOV RS
JURWH VFKDDO FDOO FHQWHU
RSQDPHV * NXQQHQ PHW
VSUDDNKHUNHQQLQJ WRHJDQNH
OLMN HQ GRRU]JRHNEDDU ZRUGHQ
JHPDDNW +LHUGRRU LV KHW QLHW
QRGLJ RP GRRU PHQVHQ DOOHYV
XLW WH ODWHQ OXLVWHUHQ ZDW
YDDN RQEHWDDOEDDU LV

R
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3'H PHHUZDDUGH JLW LQ KHW V
FRPELQHUHQ YDQ GDWDEURQQ

+DUULH 9ROODDUG LV LQQRYDWLHPDQDJHU E L M VBHHUNMHE WED® NK HH.INQ D] € V
VWHOOLQJ RP SURDFWLHI UHOHYDQWH RQW Z LB KL @& HFE Q R OGRH LA-D I\ LR
¢FHUHQ HQ GDDURS LQ WH VSULQJHQ 6LQGV YRULJ NHD IEWH KR XFGHW KHIW W
'DWD HQ GH HHUVWH SLORWSURMHFWHQ JLMQ LQPLGGHOV HHQ IHLW

3ORINUDNHQ %LJ 'DWD YV %,

8 N ZDV KHHO YHUEDDVG WH KRUH® Hs RRHWWHIHVOAK+HL G GDWD GLH ZLM WRW
JHHQ YDQ GH EH]JRHNHUV YDQ KHWVFKIZNMRQIUKWEEHQ QHHPW VQHO WRH
RYHU %LJ 'DWD JHOI DO HFKW LHW @ D3/R¥XXW 8@ SMAN. WRUIHUHODWLHI NOHLQ L
ELHG OLMQ WHDP KHHIW JLFK YRUPH W DGOHJ 2ZHEUGLIBIGWHQ JRDOV *RRJOH F

/HRQRRU LQ KHW RQGHUZHUS HQ KHW SDSLHWHAIHD JRISYOMIW LV GDW GLH KRHYHF
YDQ GHU %HHN GLW MDDU GRHQ ZH RQJH HHUVWH GD@®H PSR RIHPFWHI) OLQHDLU JHVWHJHC
ERO FRP HQ YROJHQG MDDU ZLOOHQ ZH KHW LGDEY RRIN) HFIXKDW R | LQHHQV H[SRQ
JDDQ LQJHWWHQ :H JLMQ EHJRQQHQVEMWWZ HHNWHHQ ZDQQHHU MH RRN QRJ

PHW LQWHUQH 5DEREDQN GDWD =W \ISHEEGQRWD RBW HONDDU ZLOW JDDQ

EDVLV YDQ KHW YROXPH YDQ WUD QWIBFWHHDWRQBW PHHU LQ HHQ JHZR

O\WHHUG ZHONH EHWDDODXWRPDW,Q@ KEWLBHEBWW %, RPJHYLQJ ,Q HHQ

HITHFWLHI ]LMQ (Q GDQ JDDW KHWWRIHPWRRWIHKHWS MH HHQ GDWDEDVH RS

RP DDQWDO WUDQVDFWLHV PDDU RRRURP DHEHMOHHUGH LGHHSQ RYHU
YHUVFKLOOHQGH JHEUXLNHUV ZH&RQBHMHBEBRNGHEBEROW NXQQHQ VWHOOH
EHWDDODXWRPDDW GLH ELMQD YRRMWQp KB HMHQVRRD LQHH KHEW RI HHQ G

VWDQG JHKRXGHQ ZHUG ]R YDDN PDPQWEDGLMXQ MH GDDU QLHW GLUHF

SHUVRRQ HU JHEUXLN YDQ 'DQ PRHW MH HHUVW ZHHU HHQ QLHXZ

RI HHQ ZLM]LJLQJ LQ HHQ EHVWDDQGH

DDQYUDJHQ GDW PRHW GDQ JHERXZG

*HWQWHUYLHZGH HQ GDQ EHQ MH HHQ KRRS WLMG NZLM
+DUULH 9ROODDUG *EHUKDXSW NDQ EHJLQQHQ WH NLMNH

,QQRYDWLH
PDQDJHU
5DEREDQN

TN

JLQQLJ ZDV

‘H KHEEHQ GDDURP HHQ DSDUW +DGRR
RSJH]HW ZDDU KHHO JHPDNNHOLMN Q!
EURQQHQ LQJHKDQJHQ NXQQHQ ZRUGH
HI¢FLsQW EHYUDDJG NDQ ZRUGHQ (HQ
YURHJHU PLVVFKLHQ WLHQ XXU GXXUG
ZRRUG WH ZRUGHQ GXXUW QX QRJ P
'DDU ZLO MH QRJ ZHO RS ZDFKWHQ RP
MH YUDDJ ZDW DDQ WH SDVVHQ HQ RS
VWHOOHQ 'DQ ZRUGW LQHHQV H[SORU
'DDUQD JLMQ ZH RRN PHW H[WHUQHRH® PRGEBUMN 0DDU KHW PHHVW LQV
JHVWUXFWXUHHUGH GDWDEURQQHKQVIJWREKZAWO KW FRPELQHUHQ YDQ Y|
=R KHEEHQ ZH SORINUDNHQ JHDQD®DWDHWR ®SHQ 'DDU JLW KHW PHHVW
KXQ OLJJLQJ DIVWDQG YDQ VQHOZIPJYRRH ROFBRUIDQLVDWLH ~
VDWLHJUDDG HQ GH ZHHUVRPVWDQGLJKHGHQ :H
ZHWHQ QX GDW GH PHHVWH SORINHBDQWQPHORVURRQLQJ
PHQ LQ UXUDOH JHELHGHQ GLFKWEGRIFGBEOVPHOGZB JHQHUHUHQ YHHO GDW
RS GDJHQ GDW KHW QLHW JODG LVRBDIMWHBOHRINGNVRBRHW ZRUGHQ GXV L
YDOW VHQWLPHQW PLQLQJ RQGHU %LJ
,Q GH WRHNRPVW ZLOOHQ ZH ELMYRRBEBRBDBOWHIQQHW HFKWHU DO HQLJt
SUR{HOHQ ERXZHQ YDQ RQ]H PHGHHEFDWHVWHDP RSHUDWLRQHHO 'DW E
1LHW RS EDVLV YDQ HHQ SUR¢HOSVDH Q@D BHGWHRHBLMYRRUEHHOG 7ZLWV
LQYXOOHQ + ZDQW ZH ZHWHQ L QP [ERGRHOYDIHKQ VG RWDJR RRISXQW 6HQWL
PHQVHQ JRTQ SDJLQD KHHO VOHFK®LBUIMKRXOBHRQGV SUREOHPHQ YURHJ W
PDDU RS EDVLV YDQ KXQ RXWSXW H@ BLHGGD® RRIHOLMNKHLG RP ELM
YRRUQDPHOLMN RQJHVWUXFWXUHHKH® JHYDO YDQ HHQ VWRULQJ LQ LQW
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X
3ULYDF\ HQ 6HFXULW\ GDWD JLMQ (HQ SURMHFW GDW LN JHOI JUDDJ |RX",
396LJ 'DWD YHUHLVW H[WUD LQVSDG®H®JLRSKKHMNDXWRPDWLVFK RAUNHQQHQ YDQ G
JHELHG YDQ VHFXULW\ ,Q GH YH UWRXILQ®IHQGBNDEGW LXWVHOHQ YDQ GDWD YRRU =

FDWLHV LV VHFXULW\ ELMYRRUEHHODBXGHERH Y HIHUGHIBO®DU OLIJW JHNHU HHQ WRHSDYV
GRRU UROVFKHLGLQJ YHUVFKLOONQGH YIBIE WKRDBIUMQ VSUDDNWHFKQRORJLH ~
W\SHQ KHEEHQ YHUVFKLOOHQGH UHFKWHQ O0DDU

ZDQQHHU MH GDWD XLW DO GLH DS SIOWRBW LHAZ JIIUWQHU FRP WHFKQRORJ\ UH
FRPELQHUHQ LQ MH %LJ 'DWD FOXVWHDUBK @HWKRGRORJLHY K\SH F\FOH MVS
GDW QLHW PHHU 9RRU PLMQ WHDP ]JLMQ GDQ RRN

VSHFLDOH YRRUJRUJVPDDWUHJHOHQ JHWURIIHQ :H

JLWWHQ LQ HHQ DIJHVFKHLGHQ RPJHYLQJ DOOH

WHDPOHGHQ JLMQ JHVFUHHQG HQ ZH ZHUNHQ PHW

WLMGHOLMNH GDWDVHWYVY :DQQHHU HHQ YDQ RQ]H

SLORWY LQ SURGXFWLH JHQRPHQ ZRUGW PRHW GDDU

RSQLHXZ XLWJHEUHLG QDDU JHNHNHQ ZRUGHQ

'DDUQDDVW LV HU KHW SULYDF\ YUDDJVWXN 'DW

LV PHHU HHQ HPRWLRQHHO SUREOHHP GDQ HHQ
MXULGLVFK SUREOHHP :HWWHOLMN LV HU QLHWV RS
WHJHQ RP SXEOLHNH WZHHWV YDQ NODQWHQ WH PL
QHQ HQ LQ KHW &50 VIVWHHP RS WH VODDQ PDDU
NODQWHQ YLQGHQ KHW QLHW 2. DOV ]JH EHOOHQ HQ HU
GRRU GH DJHQW JHUHIHUHHUG ZRUGW DDQ LQIRUPD
WLH XLW GLH WZHHW +HW PDDNW ERYHQGLHQ QRJDO
XLW ZDDUYRRU GH GDWD JHEUXLNW ZRUGW $0V KHW
YRRU IUDXGHGHWHFWLH LV KHHIW PHQ HU PHHU EH
JULS YRRU GDQ ZDQQHHU KHW YRRU FRPPHUFLSOH
DDQELHGLQJHQ JHEUXLNW ZRUGW -HIIUH\ 5D\SRUW
KHHIW HHQ ULFKWOLMQ RSJHVWHOG GLH LN KHOHPDDO
RQGHUVFKULMI +LM VWHOW GDW MH JHEUXLNHUV GLUHFW
GXLGHOLMN PRHW PDNHQ ZHONH GDWD YHU]DPHOG
ZRUGW GDW JHEUXLNHUV PRHWHQ NXQQHQ NLH]HQ
YRRU EHSDDOGH QLYHDXV YDQ SULYDF\ HQ HU

YRRU GH NODQW RRN ZDDUGH PRHW JLWWHQ LQ KHW
YHUVWUHNNHQ YDQ JHJHYHQV ]RDOV ELMYRRUEHHOG
ELM GH KHUNHQQLQJ YDQ IUDXGH 'DDUQDDVW

PRHW SULYDF\ LQ GH JHKHOH SURGXFWF\FOXV GXV
YDQDI KHW HHUVWH GHVLJQ HHQ RQGHUZHUS YDQ
DDQGDFKW JLMQ ~

7RHNRPVW
HY$0OV MH QDDU *DUWQHUYTV K\SH F\FOH NLMNW GDQ JLW
%LJ 'DWD QRJ LQ GH HHUVWH IDVH GLH YDQ GH EH
ORIWH > @ 'H GHVLOOXVLH PRHW QRJ NRPHQ 0DDU
GDDUQD LQ HHQ MDDU RI YLMI ]DO %LJ 'DWD HHQ
LQWHJUDDO RQGHUGHHO YRUPHQ YDQ LHGHUH RUJD
QLVDWLH ,Q GH SURMHFWHQ ]XOOHQ VWHHGYV PHHU
YHUVFKLOOHQGH VRRUWHQ GDWD JHFRPELQHHUG ZRU
GHQ HQ YHHO GDDUYDQ ]XOOHQ RQJHVWUXFWXUHHUGH

R
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/HRQRRU
YDQ GHU %HHN
ERO FRP

TN

L%HVWYT LV ODQJ QLHW DOWLM

$0V SDGGHQVWRHOHQ VFKLHWHQ EHGULMYHQ XLW BUHQ RQ 6 WG BR \DLYWALRIF
MXLVW QHJDWLHI RYHU HHQ EHGULMI HHQ S U RRSXFRMW $HHHMH SNRZOH WAL IHHN B HE
NHQ ZRUGW ODUNHWHHUV SXEOLFHUHQ RS EFKM/HQDQGHDIS SIRIUMLH § HRHAM
NHQGH NRSSHQ DOV pOD]GD KHW PHHVW SRVLWRH |y HRORR G\ HOHGH \I XQHR|
PHUNY ODDU KRH EHWURXZEDDU JLMQ GLH JHJHQHQY RIQJIH®D @ DIPNV HQY\W UP
DQDO\VH

,PSDFW YDQ VRFLDO PHGLD GXLGHOLMNHUY PDDU QLHW LQ uGDW
,QGLYLGXHQ SROLWLFL HQ EHGULGIYH®RHIOHKRNHY DBWRMNT (Q ZLH GHQN
JUDDJ ZLOOHQ ZHWHQ KRH DQGHURRVR¥KHUHKHRDHO KHW PHHVW SRVLWLH)
GHQNHQ O0DDU GH DIJHORSHQ MD UGIMWL W HE H\QMBIDW GLH PRHW KHW ODI
KHHO YHHO GDWD EHVFKLNEDDU JRBRPHHRDYDKHIQOH]HQ
JH]JRFKW NDQ ZRUGHQ QDDU ZDW PHQ RYHU
MRXZ QLHXZH NDSVHO YHUNLH]LQS®SURIWIPPDXNW RP YDQ HHQ ZRRUG
RI SURGXFW JHJW 'DWD XLW RQOLRHKHWI SRWIHWLHI Rl QHIJDWLHI LV GDC
ELMYRRUEHHOG +HW LV YRRU HHQ® OORIR\® HEIHBERQMWUXFWLHYV GLH GH]H :
QLHW PRHLOLMN RP EHJRHNHUV YDDXQBHQHHSTHUO/MHUNHQGH ZRRUGHQ
SDJLQD WH YUDJHQ HHQ SDDU NR UBAKN NRQIGHIY WHIU]ZDNNHQGH ZRRUGHQ
EHDQWZRRUGHQ HQ JR KHHO VQHQ HVZN® HWALINFNGI OWMH HQ RQWNHQQLC
GXL]JHQGHQ UHDFWLHV WH YHU]DPHBOHQ QBRBUWRMWXQQHQ YDDN QRJ PLQ
GDWD YDQ VRFLDOH PHGLD 2S LHEBWPRBREBQWHYDW ZRUGHQ + DO LV GD
GRRU HHQLHGHU RS EORJV )DFHERRRWRQHIDMUHWOOHY EHKDOYH HHQY
RYHU MH JHVFKUHYHQ ZRUGHQ 'H ZKRM YHHGKINGIQ HHQ YDQ YRRUEHHOG
GDWD LV HQRUP HQ KHW EHODQJ RPRG H 6@ EDW QHOPWH YRRU YHUEHWH L
WH KHUNHQQHQ DOV SRVLWLHI Rl QHDPWRADW. VHRWEHWH KHUNHQQHQ D
GDQ RRLW WHYRUHQ HHQ QHJDWLWLNWK KBPH RSLQJ RQGDQNV KHW SR\
7ZLWWHU WRW HQRUPH LPDJRVFK DU WOEH\G H QL QaH "
NHQG LV KHW YRRUEHHOG YDQ OF'RQDOGV GDW KDG
JHKRRSW PHW GH KDVKWDJ p OF'6WRDDNS®H FIHQ N
WUHQGLQJ WRSLF WH PDNHQ YDQ SBNOWHHXI) RURDLH ®QGHUYDQJIJW GHI]F
JHQ PDDU LQ SODDWV GDDUYDQ HKMGWHWWYUWRRW BBJHNHUH KRRIJWH DO Ol
QHJDWLHYH SXEOLFLWHLB®RRQWNHWIHD 8HQWLPHQWDQDO\WVHV\VWHPHQ |H
YRRUEHHOGHQ JLMQ HU RRN GH SBSXODIHHZRWEIW VRPV JHOIV GH QL
JHU 3HWHU 6KDQNPDQ JDI HHQ HQRHWRBIDERRYVWFLMIHUV GLH YRRU DQGHU}
DDQ KHW LPDJR YDQ ORUWRQTV 6 WHDWHKRWVRIQGRRYDDUGEDDU JRXGHQ ]L
XLWJIJHEUHLG WH SXEOLFHUHQ RYHIW GHWHEZB®GUHMXOWDWHQ LQ GH HQH
HUYDULQJ GLH KLM PHW KHW2 UHVWQ XWOQYWQKB®Y KRHIW WH JHJJHQ RYH!
$XWRPDWLVFKH VHQWLPHQWVDQD ®DUH MDBU WHIHDQEAHMUH WDDO ]RDOV K
GH]H FRPELQDWLH YDQ HQRUPH KRHYHEOKIBG@MQYHHO YDQ GH XLWGDJLQ.
GDWD HQ GH QRRG]DDN GH]H VQHQ MEH HD® YO\Y NHIO@LPHQWVDQDO\VH JLN\
¢HN :DDU KHW (QJHOV ELMYRRUEHHOC
*RHGNRRS GLJ GH ELMZRRUGHQ YDQ ELMYRHJOLN
BHQWLPHQWVDQDO\VH LV HFKWHU GH® \R GIGHDYRKIGHLIGW GRRU KHW DFKW#
1LHW DOOHHQ JLMQ HU GH EHUXFKWHZ IKFOPISOM [HDZIX00\] GRHW KHW 1t
JHYDOOHQ ]RDOV GH LURQLH LQ pOXW\@ X =NRQIGHULBDUW RI 6SHHFK WDJJH
LHGHUH NHHU GDW LN LQ ZLO LQORRMN QML § RPXEHW QHJIDWLHYH p+HW
SDVZRRUG *HZHOGLJ 1 2RN UHFKWW®HVMWHEERW HUQPHW GDW OHXNH PHL\
JLQQHQ JLMQ QLHW DOWLMG JHP DNWH ®RIO\GN WM KHUGIHQ YDQ KHW SRVLWL
QHQ DOV SRVLWLHI Rl QHJDWLHI :RRWGHQL \OM M NHHQ VFKULNNHOLMN OHXN
PLVVFKLHQ GXLGHOLMNH LQGLFDWREIWL YRR W BRIW WHMWI LTHGHUODQGV YHE
RI QHJDWLHI VHQWLPHQW PDDU JLOAQH PRRYBHNY 9HUJHOLMN p:DW HHQ
QLHW ,V pJRHGNRRST HHQ LQGLFDMRMQYBRWRBRVLWAXNYT HQ p'H OXFKW
VHQWLPHQW" OLVVFKLHQ ZHO DOV KHAWM\RNH U HEHRUGHQYT 'LW ZRUGW QRJ
JLQH JDDW PDDU QLHW DOV KHW RRRUHHHWIYRBURRPHQ YDQ VFKHLGED
RYHU MH GRFKWHU JDDW (Q pGXLGHQUMNHQY YDOLKHW ZHUNZRRUG puDDQ
VFKLHQ ZHO LQ pKHW QLHXZH VFKHRABFKHHGROQVIRXINGHQ LQ ELMYRRUEHH:
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YDQHGH L QHIDWLUHYH RSPHUNLQJHQ WH JDDQ RYHU
GH DOV LUULWDQW HUYDUHX @/BIDG YLVLHVSRW
PHQVHQ RP GLH UHGHQ QLHW QDDU &DUJODVYV JDDQ
,QWHUSUHWDWLH ZDQQHHU JLM HHQ VWHUUHWMH LQ KXQ YRRUUXLW KHE
$XWRPDWLVFKH VHQWLPHQWVDQDEHH NID G HBWDDMWO KHW
YLQGHQ RS KHW QLYHDX YDQ GH SKUDVH GH ]LQ
RI KHW GRFXPHQW (HQ GRFXPHQW, Q\GMDEIRY HEQWDDQGH GULH JHYDOOHQ LV GH VHQ
FRPELQDWLH YDQ SRVLWLHYH HQ RVL®HDMWWIDHYMHO\VHVRIWZDUH QLHWY WH YHUZLMWHQ
XLWODWLQJHQ RYHU YHUVFKLOOH Q@GN YRIUE BHZGWISH XLWODWLQJIHQ ZDV QHIJDWLHI HQ
ZDW DQDO\VH ODVWLJ PDDNW $QDEHYBVWREBHS&EHDMZHQVWH JRHNWHUP *HHQ YDQ GH
QLYHDX * LQ WKHRULH KHW QD X Z NGWXIUH NRR 4 EEHHOHGNADY PRHW HFKWHU JHWQWHUSUHWHHL
GH ]JLQ RS LQ VWXNNHQ GLH ORV YDPRUIBGIQDDUVIRE®DMGH PHW KHW DDQJHERGHQ SUR
VL,FHHUG ZRUGHQ ZDW GH OHHVEDFWK RL &/ HQY LFH
LQWHUSUHWHHUEDDUKHLG QLHW WHQ JRHGH NRPW (U
ZRUGW GDQ RRN YDDN JHNR]HQ YRPRQ ETOBY WMHFWWRHQWYVDQDO\VH ]XONH PDWLJH UH
RS JLQVQLYHDX :DQQHHU HHQ PDUNGOMDHVMHQXEHRKDDOW HQ ]JHOIV ELM FRUUHFWH DQDO\
ZHWHQ KRH SRVLWLHI HU RYHU HH@HPHMHWXIHVBWRQ QLHW SHU VH GLUHFW EUXLNEDDU ]L
NHQ ZRUGW GDQ ZRUGHQ DOOH ]LQRRID K-BWHKDDIOMRUHQ YDQ VHQWLPHQW URQGRP
ZDDULQ GH SURGXFWQDDP YRRUNRMVQ ZBDNQOHHIW KHW GDQ KHOHPDDO JHHQ ]LQ
JHWHOG ZRUGW KRH YDDN GLH SRWRIPWLHQWILHPHOM WD RDO\VH WRH WH SDVVHQ" 7RFK
QHXWUDDO ZDUHQ O0DDU GH]H UH V2XDON BW & @ IKFR-HWMYD QDO\WVH NDQ GH KRHYHHOKHLG
QLHWV WH JHJJHQ RYHU KHW VHQWLRPHQWWILREBGRPHOHYDQWH GDWD HQRUP YHUNOHLQHQ
HHQ PHUN WRW HHQ KRHYHHOKHLG GLH KDQGPDWLJ GH YHU
ZHUNHQ LV HQ DOYDVW JURYH WUHQGY ODWHQ JLHQ
$OOHUHHUVW LV VRPV PRHLOLMN WR VDG QHMH NKXQ GHDQAQVPHW ODFKLQH /HDUQLQJ
GH JRHNWHUP RRN HFKW YHUZLM VW HTKIQUL KMMQPRRINZHO LHWYV EHWHUH UHVXOWDWHQ EF
‘DQQHHU VXSHUPDUNW 'HHQ W ZHHWYDIDD WRDGHQ\ 3HUIRUPDQFH LV HUJ DIKDQNHOLMN
VHUHQ ]XOOHQ JLM RRN WZHHWYV WHQH®H RPRHB B¥¥KWQJ PDDU RS GH ,QWHUQHW ORYLH
QLHW RYHU GH VXSHUPDUNW JDDQ'DWDEDVH ,0'E ZRUGHQ DFFXUDWHVVHFLMIHUV
WRW JHUDSSRUWHHUG GLW JDDW GDQ ZHO WHQ
#BOLFKHO+ QRSS ZDV KLHU ZHO HH\ROWNNDUHG@HOFRQWUROH GH PRJHOLMNKHLG RP
OHHQ ZDV HHQ GHHQ GDDU KHE LNP®MNYDPEIHYFKUHYHQ UHJHOV RSYDOOHQGH HQ
VWRUHQGH FODVVL{FDWLHIRXWHQ WH RQGHUYDQJHQ
'DDUQDDVW JDUDQGHHUW KHW YRRONRPHWQRRDNQPHW GLH EHWHUH FLMIHUV ]DO DOWLMG
HHQ PHUN LQ HHQ ]JLQ QRJ QLHW GIDHWP BGIGSROW LI RQG YHUVWDQG QDDU GH GDWD
SRVLWLHYH Rl QHIJDWLHYH XLWGBRNWIHI RIRMNRQHRP GH JHWGHQWL¢{FHHUGH WUHQGYV
GDW PHUN JDDW 2P ELM RQ]H VXSWHPDHUNWSWHQ HQ WH GXLGHQ
EOLMYHQ
ZZZ IRUEHV FRP VLWHV NDVKPLUKLOO
1HW | GLH VWDUEXFNV GLQJ JHKDDOG ELM BHGWQWRHEHY ZKHQ D KDVKWDJ
HU ppQ ZRRUG YRRU *$79(5'$00( EHFRPHV D EDVKWDJ
ZZZ KXI(QJWRQSRVW FRP
7HQVORWWH NDQ KHW QRJ J[LMQ G D\8H3WHHSROKILQMPOIQVPRUWRQYV VWHDN
GUXNNLQJ ZHO RYHU MRXZ PHUN JDWWWHRWBQBVRFKKWPO
HLJHQOLMN ZHLQLJ ]JHJW RYHU GH ZRPUGBUGRYKDQH QHW *UHHQEHUU\QO WRS
MRXZ SURGXFW =R VFRRUGH &DUJODWPWHURHHRDKUWHSDSHU JUHHQEHUU\
FHQW RQGHU]JRHN ELMJRQGHU VOHFRW®Z RMDW ELWHQIRP GRFV SDSHUV -XQH
GHU RQGHU]JRHN EOHHN HHQ JHHU JYRAWPHBGBILMOAXHB 9 | SGI

R



'$7%

%,

7KLMV :HVWHU
7HH]LU 6HDUFK
BROXWLRQV

TN

%RXZVWHQHQ YRRU KHW $QDO!
YDQ %,* '$7$

%LJ 'DWD LV PDLQVWUHDP JHZRUGHQ 'H 1HZ <RUN WIHRHV 9%BLQID'OW Bl KBLHW K
VSURQJ KHHIW JHPDDNW YDQ WHFKQRORJLH NULQJPKGQ D DHIQ KK EJHIGRUAL Y
SXEOLAMNROJHQV GH NUDQW LV KHW MDDU ZDDULQ 9%H JV'IDWD PHDRKW JU
GDQ YHHO JHK\SHW JLMQ HQ JHOIV RSGXLNHQ LQ ORMYDVINHPW QWQERHHVW
ZRUGV GH JURHLHQGH KRHYHHOKHLG EHVFK LN EDWWM UMRAMXUNX-FADGIH B D @/H
HHQ IHLW HQ GH SRWHQWLsSOH ZDDUGH YDQ GHHUSBY® DPDEW D B/ HIGNV
ZDDUGH SUHFLHV LQ"

&RPELQHUHQ HQ DJJUHJHUHQ QLHXZH GRFXPHQWHQ ELM 'H GDVKER!
'"H WHUP %LJ 'DWD UHIHUHHUW VO KBBK\EVHBH® GMDQWHQ VWDQGDDUG GH
REEDQJ YDQ GDWDVHWYV +HW NDQKHLIQWHP JORWHHQ HQ DJJUHJHUHQ RS
GDWDEDVHV PHW ELRFKHPLVFKH REDR® URQRPLAMFYHHWLMGVWLS DXWHX
GDWD RP 5)," LQIRUPDWLH RP H FRPPHUYFIQ ERYHQGLHQ GH PRJHOLMNKHF
WUDQVDFWLHV RI RP YLGHR DUFKLURRRPE® QOWRW HRISQKHW QLYHDX YDQ LQG
JURRW GHHO YDQ GH %LJ 'DWD GLVERKWHQY IBIBIW NODQWHQ KHEEHQ JHC
RYHU JHEUXLNHUVLQWHUDFWLH RENVREVIX® PWGRQOHOLWHLW PDDU GH HF
DQGHUH RQOLQH SODWIRUPHQ ,QIRRRDOWUN FRPELQHUHQ GH]H LQIRUPD
GHHOG RS VRFLDOH QHWZHUNHQ HORHY BQWRURKPWHHQ VOLPPH PDQLHU
HQ LQWHUDFWLHSDWURQHQ WXV V H® Q HEDUNL NIRBRY RSHOGHQ

GLH SODWIRUPHQ YRUPHQ HHQ ULMNH EURQ YDQ

LQIRUPDWLH =HNHU DOV MH GLH LQIRUPDWLH ZHHW WH

FRPELQHUHQ &RPELQDWLHY ELQQHQ HHQ SODWIRUP

NXQQHQ DO OHLGHQ WRW LQWHUHVVDQWH LQJLFKWHQ

PDDU KHW ZRUGW SDV HFKW LQWHUHVVDQW DOV MH

LQIRUPDWLH XLW YHUVFKLOOHQGH EURQQHQ ZHHW WH

FRPELQHUHQ

(HQ DQDO\VH YDQ DOOH WZHHWV URQGRP SURMHFW ;
+DUHQ ODDW ELMYRRUEHHOG JLHQ RS ZHON PRPHQW
GH VIHHU RPVORHJ $DQ KHW EHJLQ YDQ GH
DYRQG ZRUGW HU YRRUDO JHWZHHW RYHU pWUHL
QHQYT HQ PGH VWUDDW YDQ OHUWKHY ODWHU RS GH
DYRQG JDDW KHW YDNHU RYHU pPRRIRUEH HOIQHE LG T
HFKDUJHVY HQ pUHOYAKRSISHW\ZH +HW ZHEFDUH WHDP YDQ HHQ WHOHFR
GH]H LQIRUPDWLH FRPELQHUHQ P HW MM WURQBIQWHQ GLH YLD 7ZLWWHU F
LQIRUPDWLH YDQ GH]H WZLWWHUDDODN JNMQQRIHWHDHSUREOHHP UDSSRUWH
ELMYRRUEHHOG KHW WZLWWH UJHGUIDQY\IG ¥HYHFKLDS GH]H PDQLHU NX(
OHQGH GHPRJUD¢{VFKH JURHSHQ RYGRIE/HFRHQGH® NODQWHQ LQ YHHO J}
7ZLWWHUHQ MRQJHQV RYHU DQGH RIS RRNWHIZ HEBHWIDQGLHQ JLMQ KLHUPHE
GDQ PHLVMHV" =LMQ HU YHUVFKLOPHGEL IV PFFR® @MY JHNRSSHOG DDQ GH
WZHHWYV YDQ GH IHHVWJDQJHUV LGBWDEQWQ GRELWRUHQ YDQ GH]H VRF
YDQ WKXLVEOLMYHUV" 21 WXVVHQ BEFRRXDWWDHWYWHW PHHU LQIRUPDWLH
UDDUV GLH GH ¢OP JH]LHQ KHEEHQ GIRQGVHQHWW' PDDNW KHW PRJHOLMN
+RH PHHU ZH ZHWHQ YDQ GH SHUVBRROBLEBKWHWQ RS PDDW WH GRHQ ELN
GH WZHHWV KRH ULMNHU GH LQIRERQWUBFWYHUOHQJLQJ HHQ JUDWLV |
$SSOH IDQ PDDU OLHYHU HHQ $QGURL
%RXZVWHQHQ YRRU GH $SSOH KDWHU 2RN JLHW KH\
7HH]LU ELHGW KDDU NODQWHQ GHWRBREWOQHKQHW YHUYROJ GH FRQWH[W Y
RP GH KLHUERYHQ EHVFKUHYHQ D QIDO\WWE HXUIW KWMH HQ LV GDDUPHH EHWFE
YRHUHQ 9LD GH $QDO\VWWLFV GDVKEBRDPSBOHQRSB GH VSHFLL,HNH NODQW!"
KHEEHQ NODQWHQ WRHJDQJ WRW MXKWR HE WPHIOOHRHQDQDO\VH YDQ DOOH \
1HGHUODQGVWDOLJH GREXPHQWH @ HHLAPWHQG/ FR@OOH NODQWHQ KHO
VRFLDO PHGLD EORJV IRUXPV HMHBQHXZYMWEBQ GH SROV WH KRXGHQ
'DJHOLMNV NRPHQ GDDU ELMQD HHIXHKDW® IRRIGHWRKRDU NODQWHQ



28-GH]HIPDQLHU NDQ ELMYRRUEHHOG GH GLVFXVVLH
URQGRPISURMHFEW ; +DUHQ YHUGHU JHDQDO\VHHUG
ZRUGHQ  #RH)ZDV GH LQWHUDFWLH WXVVHQ RQOLQH
HQ RIALQH EURQQHQ!"ID ZHONH NUDQWHQEHULFK
WHOQUIELHQ ZH GHLJURRWVWH SLHNHQ LQ GH FRPPX
QLFDWULHVRS ZZUWWHU HQ )DFHERRN" 1DDVW RIALQH
FRQWHQW/ILMQ RRNCDQGHUH EURQQHQ LQWHUHVVDQW
JRDOV UDGLR HQ WHOHYLVLH IHHGV RI DIJHVFKHUPGH
NOD QW VISHFLLCHNH GDWDVWURPHQ H PDLO LQNR
PHQGH EDOOV RI LQWHUQH IRUXPV

/DDUQDDVWKRUHQ ZH VWHHGV YDNHU GH URHS ¢
RIP) PHH W PHWDGDWD URQGRP GH DXWHXU DFKWHU,
HHQIEHULFKW :LH EV) GLH DXWHXU" :HONH JURHSHQ
VSUHNHQ RYHU PLMQ PHUN" 21 ZDDU VSUHNHQ >
PLMQ)NODQWHQ(RYHU" (HQ EHGULMI DOV 7HH]LU ]DO
VWHHGV PHHUHGDWD HQ PHWDGDWD YHU]DPHOHQ HQ
GHVEHQRGLJIJGHOERXZVWHQHQ YRRU GH DQDO\VHV
EIOLMYHQ IGRRURQWZLNNHOHQ

ZZZ \QWWLPHM FRP EXVLQHVYV
KRZDELJFGDWD EHFDPH VR ELJ XQER[HG
KWPO"UHI WHFKQRORJ\ BU

7RHNRPVW KWWS VWRULI\ FRP VHWXSXWUHFKW KDUHQKDF

%LJ 'DWD LV PHHU GDQ HHQ K\SH 'HNDAMKRQDOAYH EORJ

ZRUGHQ LQJHKDDOG GRRU KHW YROJHQGH EX]

]ZRUG PDDU GH LQIRUPDWLHVWURRP |DO EOLMYHQ

JURHLHQ HQ GH PDUNW YUDDJW RP VWHHGYV PHHU

HQ VWHHGV XLWJHEUHLGHUH DQDO\VHV HQ RP

VWHHGY VQHOOHUH UHVXOWDWHQ

2Q]H NODQWHQ YUDJHQ PHHU HQ PHHU RP HHQ
EUHGH GDWDVHW 6LQGV NRUW FRPELQHHUW 7HH]LU
GH DQDO\VHV YDQ RQOLQH HQ RIALQH EURQQHQ

a N

'HIH ',;, 7 ZRUGW X DDQJHERGHQ GRRU GH GHHOQHPHUYV YDQ
T &/67 5DGERXG 8QLYHUVHEWBEZW 6LQW ODDUWHQVNOLQLHN
ILMPHJHQ +t SHDGVSHDNHU

T 'DWD $UFKLYLQJ DQG 1HWZRIKNHIRZ 'HYHORSPHQW 2UDFOH
6HUYLFHV T THOH&DWYV

I '"HGLFRQ T 767 &HQWUDOH

T "XWFKHDU f 8QLYHUVLWHLW YDQ 7LOEXUJ

T *ULGOLQH &, 7TL&&

T QRZOHGJH &RQFHSWV f 8QLYHUVLWHLW 7ZHQWH| +0,

T /H[LPD f 8QLYHUVLWHLW 8WUHFKW

T /LQIJXLVWLF 6\VWHPV %9 8WUHFKW ,QVWLWXWH RI /LQJXLV)
+f THGHUODQGV )RUHQVLVFR7QQVWLWXXW

\_ /
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%,

/HRQRRU
YDQ GHU %HHN
ERO FRP

$+HW LV PRHLOLMN GH LPSDFW
%,* '$7% WH RYHUVFKDWWHQ"

OLFKLHO %RUHHO LV &72 YDQ ,&7 EHGULMI| 6REHWL7 &5 WDRW X®D E MZHH |
JHQ LQ GH ZHUHOG YDQ GH ,&7 RS GH YRHW YROJW E® GIXIQMI KH V8 XREQDGH t
JRHNVUDSSRUW p&UHDWLQJ FODULW\ ZLWK %LIDID\WDH@RYBQ GHUNHIABYV
JURWH KRHYHHOKHGHQ @LYHUVH GDWD

9ROXPH YDULHW\ YHORFLW\

3'H KRHYHHOKHLG GDWD GLH EHVFKLNEDDU LV YRRU
DQDO\VH JURHLW H[SRQHQWLHHO 2S GLW PRPHQW
JDDW GH DDQGDFKW HUJ XLW QDDU GH JURWH KRH
YHHOKHLG GDWD XLW VRFLDOH PHGLD PDDU LQ GH
WRHNRPVW JDDQ GH YROXPHV QRJ YHHO KDUGHU
JURHLHQ ZDQQHHU PHHU GHYLFHV XLWJHUXVW ZRU
GHQ PHW VHQVRUHQ GLH YULMZHO FRQWLQX LQIRU
PDWLH ]JXOOHQ UHJLVWUHUHQ O0DDU %LJ 'DWD JDDW

*HWQWHUYLHZGH)LHW DOOHHQ RP YROXPH 'H GULH NHUQEHJULSSHQ
OLFKLHO %RUHHTLMQROXPYHDULH\@HORFLWWRPW QLHW

6RIJHWL

TN

DOOHHQ PppU GDWD EHVFKLNEDDU RRN VWHHGYV PHHU
YHUVFKLOOHQGH VRRUWHQ GDWD HQ HU ]JLMQ VWHHGYV
PHHU PRJHOLMNKHGHQ GLH DDQ HONNMBHWWH |NRBES3DW GDWD HQ GH WHFK
OHQ 9RRU HHQ JHPLGGHOG EHGULMQ]LVIGM RHMWGDWD WH KDOHQ FUXFLD
GHUKHLG YDQ GLH GDWD RQJHVW PRRFXWHHIQW HROVWULMG O0DDU GH PHH
DINRPVWLJ YDQ H[WHUQH EURQQHQVLHM HIM@ EHIHQOLMN QRJ KHOHPDDO
GLH GDWD RSJHVODJHQ LQ HHQ GDWIEMWHDRRH RWEEHQ GH PLGGHOHQ Y
HHQV HHQ UDSSRUW XLW WH JHQH QHHBMQRP INHD QXVH[WUDFWLH WRH WH
PRHW GLH GDWD UHDO WLPH JHDQL®RWHMHYGCGHRYWHIRO YDQ PDQDJHQ RS |
]JRGDW HU GLUHFW RS JHUHDJHHUGL Q@ DIQVDORIWGH®D LQ RUJDQLVDWLHYV GDW
GH PRJHOLMNKHGHQ HU ]JLMQ RP EHVO
+HW LV QLHW ]R GDW %LJ 'DWD EH@WPB® XS \EDp\WIQY YDQ IHLWHQ RS EDV
QLHXZH WHFKQRORJLH RI XLWYLQ®DWLHHGLHWPBOY QLHW DOWLMG ZRUCG
YHU]DPHOLQJ YDQ RQWZLNNHOLQJHQ HQ QRIFNYRIHGY EHVORWHQ ZRUGW
ORJLHSQ GLH RS GLW PRPHQW VD PYHIQNRP HRHMQRIILQWHUHVVDQWHU ZRU(
PRPHQWXP NULMJHQ 7H]DPHQ EHZHUNYMHDO BLIHQWD JRYHU LV GDW RS |
JLM HHQ IXQGDPHQWHOH YHUD QG HAULFKIL G-Hi WH DHIORIPO NHQQLV ZRUGW YH
LV KHW]HOIGH DOV URQG DDQ GIHH YRIRHM YR EHJULMSHQ LV *DDQ PD
YDQ GH GRRUEUDDN YDQ KHW LQWEDQHWXQIEHPORWVLQJHQ RS EDVHUHQ"
ZLVW SUHFLHV ZDW HU ]RX JDDQ JHEWBMPWYHQRPSDY DDQ KHW EHJLQ YDQ C
KHW ZDV ZHO GXLGHOLMN GDW HU EHZAW\ IKHHO IZMHMHUZDFKW GDW KHW QF
OLMN ]JRX JDDQ YHUDQGHUHQ 'DWMWRWGHLMWRHQ MDDU GXXUW YRRUGDYV
GLH]HOIGH XUJHQWLH GLH YRHOHQRRHU BIXMRIRN
0DDU RRN QX LV QRJ QLHW KHOHPDDO GXLGHOLMN
ZHONH WRHSDVVLQJHQ HU ]XOOHQ(MRPMQ HHQ DWQWDO JURWH KREEHOV
GXLGHOLMN GDW GH KXLGLJH SUDNWRME DWVD @ PHW WDRHHQ LQWHJUDDO R
WH KRHYHHOKHGHQ GDWD RPJDDQYD®RMGHWM GREDQLVDWLH $OOHUHH!L
PLGGHO YDQ VDPSOHV QLHW YRRWRHBIGHUHI® RRBSEHYWLQJ SRZHU GLH QRG
JRHNVYUDDJ JHVFKLNW LV 9RRU VRORUPH KRHNYHHOKHGHQ GDWD WH YHL
PRHW MH HFKW GH KHOH SRSXODWX @HNLMNXZH(RQQLHUHQ JHYRQGHQ
YRRUEHHOG LV GHWHFWLH YDQ IUZRGBHRDRR BIIMLOHLFKWHQ GLH KLHUXI
VLIQDOHQ HON YRRU JLFK ]R NOHIQ} ® @RQGHT WHQSWHVHQWHUHQ HHQ
JLMQ GDW GH IUDXGH PHW VDPSOLQPR @WMHMDRSYNDOLVDWLH 'DDUQDDVW

PHUNW JRX ZRUGHQ ~ PHQVNUDFKW GLH %LJ 'DWD PRHW JDD
VHUHQ HHQ EHKRRUOLMNH XLWGDJLQJ
S8LWGDJLQJIJHQ JURWH YUDDJ NRPHQ QDDU GDWD VFLF

39ULMZHO LHGHUH RUJDQLVDWLH IPHRSHHG IR POCOIUH KHEEHQ YDQ GDV
PDQLHU EHJ]LJ PHW %LJ 'DWD ,HGHUMHMHBQQKREQ NHQPHUNHQ GLH VWDWL\



YDQ

JLQDQFLSOH LPSDFW

VQWHUFDFHVY WRHJDDQ 7DDO HQ VSUDDN JRXGHQ
GDDU HHQ EHODQJULMNH URO NXQQHQ JDDQ VSHOHQ

/H/ VWD DQ PDQUGH YRRUDYRQG YDQ HHQ JURWH
GRRUEUDDINJ ZDDUYDQ QLHPDQG QRJ SUHFLHV NDQ
JLHQ ZDDUDKLM QDDU WRH ]DO OHLGHQ :H ]XOOHQ
YHUEDDVIG ZRUGHQ GRRU GH VQHOKHLG ZDDUPHH
BFURWH U DQJLFEKW WRW QLHXZH SURGXFWHQ NDQ OHL
GHQ LODDW QLHPDQG/KHHIW KHW XOWLHPH DQW
ZRRUGIRS GEW/WPRPHWQW ,N JRX JUDDJ KRUHQ ZDW
DQGHUHQ KLHURYHU GHQNHQ HQ QRGLJ LHGHUHHQ
XUW MWMQ/LGHHSQ WH GHOHQ RS GH RQ]H EORJ RYHU
%LIHDWD RS ZZZWVRJIHWL FRP YLQW ELJGDWD -
TXHVWLRQV 2

*

$LS.

KWW S EORJ YLQW VRJIJHWL FRP ZS FRQWHQW

3+HW LV PRHLOLMN GH LPSDFW YDQ XGIORDGAD WH &UHDWLQJ FODULW\ ZLWK %LJ

RYHUVFKDWWHQ
SRUW

ELMYRRUEHHOG

'H YRRUVSHOOLQJHDQWERLW IKHIMWHBUFK 5HSRUW SGI
PLOMDUG GROODU ZLQVW

LQ GH $PHULNDDQVH JHJRQGKHLGV]RUJ R
PLOMDUG HXUR YRRU (XURSHVH RYHUKHGHQ * NR

PHQ YDQ OF.LQVH\
KHW ]DO WH ZHLQLJ EOLMNHQ

O0DDU ZDW ]H RRN JHJJHQ
N WUHN RSQLHXZ GH

YHUJHOLMNLQJ PHW GH RSNRPVW YDQ KHW LQWHUQHW
7RHQ ZHUG YRRUVSHOG GDW HU ZHO HHQ PLOMDUG
PHH YHUGLHQG NRQ ZRUGHQ HQ VRPPLJH KHHO
PRHGLJH PHQVHQ VFKDWWHQ KHW SRWHQWLHHO LQ

RS WLHQ PLOMDUG
VLWXDWLH

‘H JLWWHQ QX LQ HHQ]HOIGH
'H SUHFLH]H ZLQVW ]DO SHU LQGXVWULH

YHUVFKLOOHQ PDDU HQRUPH HI¢(FLHQF\VODJHQ
NXQQHQ JHPDDNW ZRUGHQ HQ PHW FRQFXUUHQ
WLH RS EDVLV YDQ LQJLFKW XLW %LJ 'DWD NDQ KHHO

YHHO YHUGLHQG ZRUGHQ ~

OLFKLHO

5RO 767

$6SUDDNKHUNHQQLQJ LV IHLWHOLMN HHQ YRUP YDQ

SDWURRQKHUNHQQLQJ
DQDO\VH YDQ %LJ 'DWD

HQ GDW LV Gp PHWKRGH YDQ
'DW PDWFKW GXV GLUHFW

6SUDDNKHUNHQQLQJ HQ WHNVWDQDO\VH JLMQ EH
ODQJULMN LQ GH DQDO\VH YDQ RQJHVWUXFWXUHHUGH
RI VHPLJHVWUXFWXUHHUGH GDWD 0DDU WDDO HQ
VSUDDNWHFKQRORJLH NXQQHQ RRN HHQ URO VSHOHQ
LQ GH LQWHUIDFH WXVVHQ %LJ 'DWD HQ GH JHEUXL

NHU

‘H ]XOOHQ VWHHGY PHHU QDDU QDWXXUOLMNH

R
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/HUHQ YDQ UHJHOPDWLJKHGHQ
KRHYHHOKHGHQ QDWXXUOLMNE

(HQ JUDPPDWLFD YDQ HHQ WDDO LV HHQ KHHO QXWWQRJ WYODBELHKGHQ W IRU
HQ WDDOWHFKQRORJHQ ODDU KHW RQWZLNNWGH® EMHEK RIRIQOLWINAP B X ¥ [
JLMQ H[SHUWV QRGLJ GLH NHQQLV KHEEHQ YDQ GH G&H® OY 6 QHKENW RMKIDHDY
NXQGLJ IRUPDOLVPH ZDDULQ GH WDDO EHVFKUHY HQH AR P BIWH OHM N PQ NHHQ
GH JUDPPDWLFD WH VFKULMYHQ HQ WH HYDOXHUM@P+WW RQ GHILY RRHRMH QQ
GH]H JUDPPDWLFDJV KHOHPDDO RI JHGHHOWHB UGN FDXGHRP BWQ Q FHKQ ARIHG
RS EDVLV YDQ KHHO JURWH KRHYHHOKHGHQ QDWXXUOLMNH WDDOGDWD

6WUXFWXXU HHQ JUDPPDWLFD RS HHQ DQGHUH PDQ
BWUXFWXXU LV HHQ EHODQJULMN BQENHQHKBW RQ GHDDA@HNW GH RQ PR.
KHW EHSDDOW ELMYRRUEHHOG LQ VZBQ M WROJRUSHV DXWRPDWLVFK OHLU
ZH OHWWHUV Rl PRUIHPHQ WRW ZRRYGHQGMPQYEHKRY EHKRUHQGH JUDPPDW
YRUPHQ RI KRH ZH ZRRUGHQ NXQQRQOGMHWPRBGNVIHELHG YDQ *, NDQ YHUGFH
YRHJHQ WRW IUDVHQ RI JLQQHQ *GHRP DY WDHN GHOHQ IRUPHOH HQ HPS
ZRUGHQ JHEUXLNW YRRU KHW EHVFKULMYHQ YDQ
GH]H VWUXFWXUHQ HQ NXQQHQ JHFRXRN@WHZR UREHIHU]RHNW GH OHHUEDD!
RP GH VWUXFWXXU YDQ ZRRUGHQ MQDVYBBQYBRRUDOHQ ]JRDOV FRQWHI[W
HHQ DXWRPDWLVFKH DQDO\VH WH B RRQWHDUWKOHRDQW LARAFKH PDQLHU 'H UHV)>
HHQ DQDO\VH HU SUHFLHV XLW ]LHM UNXRGG&HYW PHEULM]HQ GLH ODWHQ ]LH
DIKDQNHOLMN YDQ GH DFKWHUOLJWDQHD WD DVORMKQ &ISHFL;HNH NODVVH Z
WKHRULH HQ KHW IRUPDOLVPH RS EPMIQMWZDOBUEBEEHWHNHQLY YDQ WLMG
GH JUDPPDWLFD LV JHVFKUHYHQ '&HHMODWHIULMQG H
EHVFKULMYLQJ YDQ GH VWUXFWXXU YDQ HHQ VHTXHQ
WLH NDQ YRRU YHHO WDNHQ JHE UXHVWXZRUGKQVSHKQW ELM HPSLULVFKH
VWUXFWXXU YDQ ZRRUGHQ ELMY RFQIEMX)YOBOLW NRRRWDOHQ HI FLSQW OHHU
QRGLJ RP WH EHSDOHQ KRH HHQ ZRRQBHQ WX®QHQ GDW +HW RQGHU]RH
VSURNHQ PRHW ZRUGHQ HQ GH VWEGRBPWRMN ROP®HW RQWZLNNHOHQ YDQ L
HHQ JLQ NDQ KHOSHQ RP GH EHWHMHIGIMNE BUMDQWWHHPHQ GLH VWUXFWXXU
DFKWHUKDOHQ HHQ JUDPPDWLFD ]JRHNHQ LQ RQJHDQC
YRRUEHHOGVHTXHQWLFE
'H JHOHHUGH VWUXFWX
JRX RYHUHHQ PRHWHQ
NRPHQ PHW GH VWUXFV
GLH WDDONXQGLJHQ DI
VHTXHQWLHV WRH JRXG

NHQQHQ

*HDQQRWHHUGH GDWD
%LM KHW RQWZLNNHOH
HPSLULVFKH *, VIVWHP|
ZLOOHQ ZH QDWXXUOLN
ZHWHQ KRH JRHG ]H JLN\
(U JLMQ YHUVFKLOOHQC
PDQLHUHQ RP GH HYDO

DWLH XLW WH YRHUHQ

GH PHHVW JHEUXLNWH
DDQSDN LV RP GH XLWY

YDQ HHQ V\VWHHP WH
,QGXFWLH YHUJHOLMNHQ PHW HHQ JRXGHQ VWDQ
*UDPPDWLFD LQGXFWLH *, RRN ZERRWMWDADONXQGLIJHQ JHDQQRWHHUGH
WLFD RI JUDPPDWLFDOH LQIHUHQ\EDMLM RRHPGD QWXQQHQ PDWHQ YDQ S
HHQ DOWHUQDWLHI YRRU KHW O D VAMRIPIFHOM® WK HGURMHBBHQG NXQQHQ ZF
KDQGPDWLJH RQWZLNNHOHQ YDQ JWDPW PMMEOBV]H JHDQQRWHHUGH GDWI
GRRU H[SHUWV *, SUREHHUW KHW LRQRREZYDNQH GIPQENNYEOKLNEDDUKHLG RPC



LQ . JURWH
| WDDOGDWD

2QJHDQQRWHHUGH GDWD

PHQ@ RS VGH/GDWDCPRHW HUJHQV RSJHVODJHQ
ZRUGHQ R $LHWYRRU LV YHHO RSVODJUXLPWH QRGLJ
GLHCERYHQGEHQIHI¢(¢FLSQW WRHIJDQNHOLMN PRHW JLMQ
HQ GLH YDQZHJH UHSOLFHHUEDDUKHLG YDQ H[SH
ULPHQWHQ JHDUFKLYHHUG PRHW NXQQHQ ZRUGHQ

2P GH/GDWD WH NXQQHQ NRSLsUHQ RI YHUSODDWVHQ
JLMQ RRN VQHOOH YHUELQGLQJHQ WXVVHQ FRPSXWHU)
QRGLJ

FHGLVWWEEXHHUGHV\VWHPHQ

(PSDULVIEFKHO*, VIVWHPHQ ERXZHQ LQWHUQ HHQ
PRGHO/YDQ GH WDDO RS %LM JURWHUH KRHYHHO ¢

K HGHQ! GIDWD DO KHW PRGHO FRPSOH[HU ZRUGHQ",
!OW Y@DDJW RP YHHO JURWHUH LQWHUQ JHKHXJHQV
PDDU)RRNRP VQHOOHWH FRPSXWHUV (HQ PRJH
OEMNHWEEKWEQD RP GLW SUREOHHP RS WH ORVVHQ LV
RPUJHGLVWULEXHHUGH VIVWHPHQ WH JHEUXLNHQ

+HW: SUREOHHP/VYDQXKHW OHUHQ YDQ VWUXFWXXU
ZRUGW GDQVLQ NOHLQH SUREOHPHQ RSJHVSOLWVW GEC
HON DIJRQGHUOLMN/ RS YHUVFKLOOHQGH FRPSXWHUYV
DDQJHSDNW NDQ ZRUGHQ

(ULV HHQ VLPSHOH RSORVVLQJ YRRU GH SUREOH

PHQ PHW KHW JHEUXLN YDQ EHSHUNWH KRHYHHO

KHGHQ GDWD JHEUXLN PHHU GDWD (PSLULVFKH

* VIVWHPHQ NXQQHQ GDQ VWUXFWXXU OHUHQ RS

EDVLV YDQ JURWH KRHYHHOKHGHQ+R@JRQ QY@ RMWMHHUKEQ YDQ JHGLVWULEXHHUGH V\VWH
GDWD ZDDUQD PHW GH JHOHHUGHPHQQHYHINW® NHQQLY YDQ GH WHFKQLVFKH RQ
NOHLQH KRHYHHOKHLG GDWD JHD QRRRW B HM BKZRAHIWYDQ GH KDUGZDUH PDDU RRN
YRRU HYDOXDWLH +LHUGRRU LV K¥MBQPRIHDHMN GHVHHUGH SURJUDPPHHUWDOHQ RI
VA\VWHPHQ WH HYDOXHUHQ JRQ G HUWGFW GLIHNH QURRRVEIHVWDDQGH V\VWHPHQ JHGLYV
KRHYHHOKHGHQ KDQGPDWLJ JHDQ @RWEKKHIBHWGGWWPDNHQ 1LHW DOOH RQGHU]JRHNHUYV

YRRU QRGLJ JLMQ

]XOOHQ GH]H JHVSHFLDOLVHHUGH NHQQLV KHEEHQ
,Q GH QDELMH WRHNRPVW ]DO KLHU GXV QRJ KHHO

'H YUDDJ LV QX Rl GH]JH JURWH KREZDMHDKHEH@U]HW PRHWHQ ZRUGHQ

GDWD ZHO EHVFKLNEDDU JLMQ 2S GLW PRPHQW NR
PHQ RS YHUVFKLOOHQGH SODDWVHQ JURWH KRHYHHO
KHGHQ WHNVWHQ HOHNWURQLVFK EHVFKLNEDDU 'HQN
KLHUELM DDQ KHW VFDQQHQ HQ 2&5HQ YDQ EH
VWDDQGH SDSLHUHQ GRFXPHQWHQ ]RDOV NUDQWHQ
Rl ERHNHQ PDDU RRN VRFLDOH PHGLD JHQHUHUHQ
YHHO GDWD 2S 7ZLWWHU HHQ PLFUREORJ DSSOLFD
WLH ZRUGHQ SHU XXU PLOMRHQHQ WZHHWVY NRUWH
WHNVWEHULFKWHQ YHUVWXXUG 'H]H JLMQ YRRU HHQ
JURRW GHHO WH GRZQORDGHQ

+HW OHUHQ YDQ VWUXFWXXU LQ JURWH KRHYHHOKHGHQ
GDWD OHYHUW ZHO HHQ DDQWDO SUDNWLVFKH SUREOH

R
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+HW QXW YDQ GH HQRUPH PHHI
WHNVWFROOHFWLHY YDQ GH (8
WDDOWHFKQRORJLVFKH RSORYV
YRRU DOOH (8 WDOHQ WH ERX?Z

9ROJHQV HHQ VWXGLH GRRU JHUHQRPPHMY GO (XDBRSWWHKQR®RILH 77 Z
YDQ GH GDDULQ EHVWXGHHUGH WDOMQVN ‘GLJLEHD®WHHXI®URHLLQJ RPGD)
RQGHUVWHXQLQJ YDQ GH]H WDOHQ RHHW B 'QWXZRIOEGMNY DDQHEDVHHUG
RQGHU]JRHN LQ YLHU JHELHGHQ D XWRSWMDNIFK\M HYU-DLIPMD.GIL QMH NV W D Q D O\
VFKLNEDDUKHLG YDQ WHNVWFRUSRQRR GHNWVMOE RN SRIUDI PIHVGQR sQWHQ YRR
NHOLQJ YDQ GH GULH JHQRHPGH P HHVSRFOMENDMHF KWDIRMDR JHBsQ =XONH ZD|
FRUSRUD JLMQ HFKWHU GXQ JH]DDLGH UK®IVG YRIRQY GHI PHRHYJFLSOH (XURSH\
'H (8 PDDNW HQ EH]LW JURWH KRHYHHRKISEGHQ BHHWWBOKINW NXQQHQ ZF

5DOI 6WHLQEHUBHIJRQWZLNNHOLQJ YDQ WDDO JHUHOBWS HYVGIXWRBS®N\BIRYINOLH RP KHW

(XURSHDQ
&RPPLVVLRQ

HHQ ALQNH VWHXQ LQ GH UXJ WH JHYQ{@RN) CCDW \VGRHMWO HQ GG H (8 LQVWLW
WHU EHVFKLNNLQJ" (Q KRH NDQ ]HO D FHH@L B B QWHRN\GLE MWD QGHQ JHE U X |

-RLQW 5HVHDUFRP WDDO HQ VSUDDNVRIWZDUH WH REQY ZLINQMW DB Q"D'QVE HLMQDJHQ GLH ZH

&HQWUH
,WDOLs

TN

,VSUDELMGUDJH ]XOOHQ WUDFKWHQ WH EEBDRQVKERREBHED EHYHQQHY

+HEEHQ ZH GDDGZHUNHOLMN EHKREHWHOBRPVSDQQHQGH JURWH JHEHXU:
767 WRROV YRRU DOOH (XURSHVH WROBHQ LQ GH YHUVFKLOOHQGH WDOH
,V KHW ZHUNHOLMN QRRG]DNHOLMNPGDW GH WRROWHKIS®BDDWVHOLMNH JHE
EHQ YRRU 1IHGHUODQGYV 3RUWXJHHARUGWMRXZRRLOW YHUWDDOG HQ KDOHQ
BORYHHQV" .XQQHQ ZH QLHW EHWHQ DWIORPDO® SRHE
(QJHOV OHUHQ JRGDW KHW SUREOHHP LV RSJHORVW"
'H JHWRRQGH NDDUW YDQ GH (XURSHYV
'LW LV PLQ RI PHHU GH VLWXDWLH D@ GHVYRBWRRQW GH SODDWVHQ GLH JH:
PHHUWDOLJ ODQG PHW PHHUGHUH QBWG&RQDM.WHQWHRPHQWRSQDPH YDQ |
ZDDU PHQ EHVORWHQ KHHIW DOOHROMHXKHWGQIHDY GH ELMQD  QLHXZV\
DOV QDWLRQDOH WDDO WH JHEUXLNHQ HHBH@ MW EMXU JHNUHJHQ KHWJIHHC
WHQODQGVH WHNVW ZRUGW JHZRRQIWHUWDDR®W IGOWHIMMEHXUWHQLVVHQ L
(QJHOV 0DDU ]RXGHQ ZH GDW DO VJHEKEIRSHD@BWQOHHQ LQ VRPPLJH WDOHC
ZHO ZLOOHQ" :DDURP (QJHOV HQ QIZHRW GHQHUDDQE@WGHUH WDOHQ QLHW
'XLWV RI )UDQV" 9ROJHQV GH>(EX UR EDURPH@ KBHW QLHXZV LQ KHW (QJHOV ]
VSUHHNW VOHFKWYV YDQ GH (XURBRDBE QGAIHW]RXGHQ ZH GH PHHVWH J+h
(QJHOV YROGRHQGH JRHG DOV WZHHGH MD GO RPMMMNVNH GHWDLOV GRPZHJ
NXQQHQ FRQYHUVHUHQ HQ LV LQ VWDDW RP LQ
HHQ ZLOOHNHXULJ DQGHUH WDDO WH (8 X\QHIWFRE PHHUWDOLJKHLG
YHUVHUHQ -H NXQW GXV VWHOOHQ2QDKMYEBEHWRLO@MDDU JHOHGHQ RQGHL
QLHW KHW LGHDDO YDQ ppQ WDDO BHMRLNW KHE&BHQKHW (XURSHVH 3DUOH
%RYHQGLHQ NRPHQ LQ HHQ LQWHUGBQYWRK® VB ¥ W VBEDOL YRRU KHW KHUJ
QLHW PRHGHUWDDOVSUHNHUV GLNBXEOV HNH LRLUIRGRDWLH GDW PHHUWDO
RQWZLNNHOG HQ GRPPHU RYHU GD @LPH QVUHRSB W IXQGDPHQWHOH SULQFLS
KXQ HLJHQ WDDO VSUHMMWXUHOH HQ WDOLJH GLYHUVLWHLW
ZHWJHYHUV PHUNWHQ YHUYROJHQV RS
(HQ DQGHU DUJXPHQWIMW® HQWDDO RYHUVWLMIHQGH LQIRUP
GH HHQJLMGLJH IRFXVHRI®) KKHRWHQWLSOH ELMGUDJH NDQ OHYF
(QJHOV LV LHWV GDW WHDAYISDUDQWHU JHOLMNHU YHUDQW:
KHEEHQ WLMGHQV KHW HPIRFIQWLVFKHU PDNHQ YDQ GH (8 RP
ODQJ EHVWXGHUHQ YEXWPXIWLWRHJIDQJ JHHIW WRW EHOHLG®
QDWLRQDOH PHGLDPRQHYRHW IYRRUVWHOOHQ LQ DOOH (XURSH
QDPHOLMN GDW GH YHBYWUHNWKHW QLHW PRRL HQ LQWHUHV
LQIRUPDWLH LQ KHW Q@DH)@WHU ZH ZHWHQ ZDW GH JHSODQGH
LQ GH YHUVFKLOOHQGHL@DDHQQ GH RQV RPULQJHQGH ODQGI
FRPSOHPHOWINLBOOHHRAQHWLVFK JHPRGL{FHHUGH RUJDQLVP



2RNOGH\ELMEHKRUHQGH
VRIWIZDWHI ZHUGL EH
VFKL NEDDU JHVWHOG)G LH
JHEUXENW NDQ@ I ZRUGHQ
YRRUUKHW)YHUEHWHUHQ
YDQ@ DXWRPDWLYFKH
YHUWDQLQIHQNDQ QD
PHQ! :5&1DPHQ KHOSW RRN ELM KHW YLQGHQ YDQ
JHOLMNH/ @DPHQ GLH YHUVFKLOOHQG JHVSHOG ZRUGHQ
LQFOXVLHI GH YHUVFKLOOHQGH VFKULMIZLM]H LQ GH
YHUVFKLOOHQGH VFKULIWV\VWHPHQ LQ GDWDYHU]DPH

+RH NDQ HHQ HHQYRXGLJH FROOHFOU@JIBRARDOV SHUV HQ IRWRDUFKLHYHQ %RYHQGLHQ

PHQWHQ KHOSHQ 767 WRROV WH RGWMDLNN HKOIMQELM KHW WUDLQHQ HQ WHVWHQ YDQ |JRJH

‘H KHEEHQ GXV 767 DSSOLFDWLHV KQWHDBDWEHGHQWLW\ KHUNHQQLQJVVRIWZDUH LQ

QRGLJ 2P ]JH WH RQWZLNNHOHQ KHWHENWGKIHDEBQGH WDOHQ ,Q ZHUG GH WHNVWFP

VLVUHVRXUFHV ]JRDOV FRUSRUD HQWHERBRUGWHIERHMNWHRRO -58& (XURIRF ,QGH[HU -(;

QRGLJ HQ ZH KHEEHQ EHKRHIWH DDHODRIMHADUEH 'H]H VRIWZDUH GLH JHWUDLQG LV RS

FRPSRQHQWHQ JRDOV WRROV YRRU RRIORQREKHHAWHWHQ GRHO GH VQHOKHLG HQ FRQVL

DQDO\WVH 326 ODEHOHUV SDUVHUVYWH@WH® Y TAHKHW ZHUN YDQ ELEOLRWKHFDULVVHQ WF

(8 EHVFKLNW RYHU HHQ JURRW D D ®MUDEH®BIUBQO HAHOKHW (XUR9RF VFUHHQVKRW GLH

FRUSRUD GRFXPHQWHQ HQ KXQ KBOIGRIWOYHHHVFULSWRUHQ JHHIW YDQ HHQ +RQ

SURGXFHHUGH YHUWDOLQJHQ 3D WDDUNEOHHEDWD $@VEVRIWZDUHFRPSRQHQW NDQ -(;

JRQGHU QXWWLJ RPGDW KHW GH WEIDM@URJIHRRDBQLWHW YLQGHQ YDQ YHUZDQWH WHNVWH

PDDNW YDQ VWDWLVWLVFKH YHUWD® O RS X WHONQ @ HMWDOHQ HQ YDQ JHYDOOHQ YDQ SO

DOOHHQ YRRU (QJHOV 'XLWV RI )URODW RXYH RRNDOJUHQ]HQ KHHQ

YRRU PLQGHU JHEUXLNWH WDOHQ +HW NDQ ERYHQ

GLHQ JHEUXLNW ZRUGHQ YRRU KH W X {8 RP-DWRIXWFKIV ORVVHQ

JHQHUHUHQ YDQ ZRRUGHQERHNHQQkHW VOWMMDWUREOHPHQ RS

SURMHFWLH YDQ DQQRWDWLHV RYPDDW D & HQY MR QRREQ@W ZH O

KHW JRHGNRSHU ZRUGW RP 767 SURUEKWRD TBLMWHKHW XLWHLQGHOLMNH

PDNHQ HQ WH WHVWHQ 'H KLHUERGRIQOJHIDPHOGMWMN GDW PHQVHQ

(8 ULFKWOLMQ YDQ HUNHQW KHID @PWKYR®V JHPDNNHOLMN

(8 GDWD YRRU KHW RQWZLNNHOHQHQDIQQ76H IKKFKI OOHQGH WDOHQ

PLGGHOHQ HQ KHW HIIHQW GH ZHJPHRARHONDFUINKHQQHQ FRP

HQ ZLMGYHUVSUHLGH GLVWULEXW PN QLUIFHGI Q, Q+HW JURRWVWH

KHHIW KHW-RLQMQ5HVHDUFK5%HQWYRRUGHHO YDQ GH]H (8 FRU

YDQ GH (& LQ ,WDOLs HHQ JURRW BRQW DY SDWD/®® HHQ ELMQD HYHQ JURWH KRHYHHOKHLG

OHOOH FRUSRUD JHPDDNW HQ EHVGRWNDEPBYDWWMM FBRU GH PLQGHU JHEUXLNWH WDOHQ

KHWJHHQ HHQ VLJQL¢(FDQWH ELMGUDJH OHYHUGH

YRRU KHW HQ ZHO YRRU GH HHUVWZZ K WPHWD RGW HX ZKLWHSDSHUV

ZLNNHOHQ YDQ HHQ DXWRPDWLVFK XMUWED DIDR/ WXWHRIS® HX SXEOLFBRSLQLRQ

YRRU WDDO SDUHQ ZDDUYDQ RRNDWH KLLYHWHWEY HEVB BHQ SGI

JHEUXLNWH WDDOSDUHQ JRDOV 3RUWZXZHISW LQWRXAZVQN FRP

HQ )LQV 60RYHHQV GHHO? %ILWBNDNWHRQWHQW N U X
GLHQ KHEEHQ YHUVFKHLGHQH YHHOR® WS HWRP @A EULHI HX JHR"IRUPDW KWPO
(8 FRUSRUD KHW OEPKW JH]LHQ W\SH FOXVWHU ODQJXDJH DOO

KWWS HXU OH[ HXURSD HX /H[8ULB6HUY
+HHIW GH (8 PHHU GDQ UXZ WHNVWPDMBULBOBOY R"XUL &(/(; / (11
-D GDW KHEEHQ JH (8 RUJDQLVDWLIV KHEEHQ KHW
JHHU JURWH PHHUWDOLJH LQWHU LQY X WWVDILREHO®H MHRB 076 .RHKQ

PLQRORJLH JHJHYHQVEHVWDQG YDQ ,$TI BHQMG RZE HXURPDWUL[SOXV QHW

EDDU JHPDDNW LQ HHQ YRRU FRPSXWWWS O FKOHVEMHFK MUF HF HXURSD HX -5&B5H
YRUP® 'DDUQDDVW ]JLMQ HU YHUVFKHYBKQFHY KWPO

PHHUWDOLJH WKHVDXUXVVHQ HQ FORWWS FRLWWHIVAEKHRSD HX

PDIV LQFOXVLH1qXQRIR¥FHOH RQGHWKWWS HXURYRF HXURSD HX

VWHXQHQGH JHUHHGVFKDSSHQ HQ LEWRWS DWEHHXRRSD HX GJV WUDQVODWLRQ
YHUWDOHU®Q ZHUG KHW -5&* 1DPHGXEOLFDWLRQV

FRUSXV JHODQFHHUG HHQ FRUSXV GDWWBEH VODBIIW KKEMVMUF HF HXURSD HX
DXWRPDWLVFK JHJHQHUHHUGH PHH U\ R QDFHQ KXRHRD

OLMVWHQ ]JLH GH YHUVFKLOOHQGH KIHWO® L @D/QYDVUHBPKQWHBE HF HXURSD HX (XURYRF
YDQ GH QDDP %DVKDU $VVDG LQ KHWWBGHU

R
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(QWHUSULVH /DQJXDJH 3URFHV

+HW LV DO HHQ WLMGMH HHQ FOLFKp RP WH JHJNHQ GQWs H R BWBID QHQRDW HE |
GLH RYHU KHW ,QWHUQHW JHVWXXUG ZRUGW *HYIDXN 8 LH EH WWDXOLW ERLQAHDY
OLMN YHUPDDN DXGLR HQ YLGHR +HW RYHUJXJRWEL®NHPRDPDY &HW W N
RS )DFHERRN Rl 7ZLWWHU LV RRN DOOHHQ UHGHYDQRSHYRRQ HQ QO NDH LGD|
QHHPW QLHW ZHJ GDW HU RRN EHULFKWHQ RPJD®D QL 8 QHYRRW QY HUKXHGNH Q |
EHGULMYHQ 'H SROLWLH ZLO JUDDJ PHWHHQ PBRPBPHOVIHD OH ¢ HUAHHMNK B
YDQ 6FKLSKRO YRRUGDW JH GRRU RQJHUXVWH E X% BHGW\ N M A QDALNCFKXZ G H ¥
ZHWHQ GDW HU LQ EORJV GH GUDDN JHVWRNHQ ZR UGN} HPGMQ H® EH GXIZMY
NXQQHQ HU EHODQJ ELM KHEEHQ GDW ]H PHWHHQ ZHWH QLS DRW HW HIQBIHQV
VSHFL¢{¢HN RQGHUZHUS ELMYRRUEHHOG JHUXFKWBQ RN® EBGHK®H FHIIR GIX
NRPHQ Rl YRRUJHQRPHQ IXVLHV +HW JDDW RP PLQXVFKRRL¥SKOGMMNYULQ
ZHO VSHOGMHV GLH JURWH JHYROJHQ NXQQHQ KHEE B R UBMQ | H WHEH RS HW
JHHQ EHWRRJ GDW KHW YLQGHQ YDQ GLH VSHOGGIRR UGDRW E HEUHPARHN IDQ M.
YHHO YHUVFKLOOHQGH WDOHQ JHIRUPXOHHUG NXQQHQ JLMQ

"H PRGDQH7 OH]JHU ZHHW RRN GDW HU ¢
KHHO YHHO QLHW NDQ :H ZHWHQ QRJ \
KRH ZH RS HHQ JRHNYUDDJ NXQQHQ UH
PHW HHQ IHLWHOLMN DQWZRRUG LQ S¢
PHW HHQ HLQGHOR]H ULM GRFXPHQWHC
DQWZRRUG PLVVFKLHQ LQ VWDDW :H Z
VWHHGV QLHW KRH ZH DOOH GUHLJWZH
WLVEK NXQQHQ KHUNHQQHQ HQ KRH Zt
LOQWHUQHWIRUD NXQQHQ YLQGHQ zZDDU
GXFW Rl HHQ LGHH EHODFKHOLMN JHPC
DDQJHSUH]HQ ZRUGW (Q ZH ZHWHQ QR
QLHW KRH/ZH YDQ GH FRPSXWHU HHQ H
WXWRU NXQQHQ PDNHQ GLH EHKXOS]D
UHDJHUHQ RS KDOYH YUDJHQ HQ DQWZ
YDQ HHQ OHHUOLQJ

+HW NDQ ZHO LQWHUHVVDQW ]JLMQ RP ¢
KRH/' GH KXLGLJH NHQQLV HQ WHFKQROI
VWDQG JHNRPHQ LV ,Q MXOL KHHIW
LQ $PHULND HHQ GLVFXVVLH JHZRHG R
YUDDJ RIU KHW p,QWHUQHWYT KHW UHVXC
RQGHU JRHN GDW JURWHQGHHOV EHWD
GH RYHUKHLG RI GDW KHW RQWVWDDQ
LQYHVWHULQJHQ YDQ FRPPHUFLSOH EH
‘LH QDDU GH JHVFKLHGHQLYV NLMNW NI
DQGHUV GDQ LQVWHPPHQ PHW GH FRQF
:DDU VWDDQ ZH LQ " KHW UHFHQWH UDSSRUW &RQWLQXLQJ
'H PRGDQH7 OH]HU ]DO ZHOOLFKWLQHHQRUPDWLRQ 7HEKD® GRIJISPH
EHKRHIWH KHEEHQ DDQ HHQ RYHUJLKW Q\DH) IZIDMLRQDO 5HVHDUFK &RXQF
HU RS GLW PRPHQW PRJHOLMN LVVEAMOBXBZRRDWMEFKRPPLVVLH GLH YRR
YHUZHUNHQ YDQ QDWXXUOLMNH WEIHDVOVREQ SDWUWHUWHJIJHQZRRUGLJHUYV
YHUZLM]LQJHQ YROVWDDQ =RDOV, GEHGRAWPBNBOPHW SXEOLHN JHOG JH/
SUHFLVLH ZDDUPHH *RRJOH DGYHBWEBW|RHWN FOS.JW DDQ GH EDVLV YDQ |F
MH VEFKHUP JHW GLH JHUHODWHHUOIQAMQ QBRQYFZIMDWMLHWHFKQRORJLH GLH Z
MH QHW LQ HHQ H PDLO JHVFKUHYHDD URKIRW BEQHQ GH EHGWRWSHDY GLH
ZHESDJLQD JHOH]HQ KHEW 21 KHWUEBIMOBQWH EDVLVWHFKQRORJLH HQ
,% 0TV :DWVRQ FRPSXWHU QDWLR QNN PRSQWALNNHOG KHEEHQ -DPPHU
QHQ LQ KHW V-SHREOHMHMH ODDW (IQV HU LQ 1HGHUODQG JHHQ 7RSVHFWRL
ZDW JHVSURNHQ WDDO EHWUHIW \@HHS BV &FPWPXHM FDWLHWHFKQRORJLH
YDQ WRHSDVVLQSH@HRRDYU EURHMMRRUWJIHOLMNH SXEOLHN SULYDWH VDI
WMHV HQ ]XVMHV LQ DQGHUH PRENBQHVSQ P WORIUWRHHXQ



+RH ]JRXGHQ ZH YHUGHU PRHWHQ HLM@®HQ HHQ JURHS RS GH]HOIGH PDQLHU JHWQ
$0OV HU ppQ WUHQG LV GLH LQ KHWRBSUWSWHEIUS FZRUGW :H KHEEHQ KHW VWDGLXP
KHW ZHUHOGZLMGH RQGHU]JRHN RE HKBNMLNWOZDFDQ@LW VRFLDOH NDUDNWHU YDQ WDDO
(QWHUSULVH /DQJXDJH GDRFIHW GID@RPPXQLFDWLH QLHW PHHU JHQHJHHUG NDQ ZRU
GH WRHSDVVLQJ YDQ JHOAHUHQGH: B QJRNWWRHHQW UHOHLG WRW QLHXZH PHWKRGHQ
JHEUXLN PDNHQ YDQ HHQ KHOH ERRDOWHRVREGO6RXUFLQJ HQ 6RFLDO ,QIRUPDWLRQ
OHQGH VRRUWHQ EURQQHQ YDQ GHRARAXPHQIWBOH YRRU GH R@WZLNNHOLQJ YDQ
GLH YLD KHW ,QWHUQHW WRHJDQ NHOLIMN YIHV/D QR JH BOREWENDQJLMQ
JHIJHYHQV RYHU GH NHX]HV HQ YRBDDUW >AHRQYPW YDQ GLH PHWKRGHQ YHUHLVW RRN
DITRQGHUOLMNH LQGLYLGXHQ (U DRREBEWEHRHE RQGHU]JRHN KRH NXQ MH PHQVHQ
QRGLJ QDDU QLHXZH DOJRULWPHQ/WLIRXOHW HEBQRP KXQ NHQQLV HQ HUYDULQJ WHU
PLQLPDOH YRUP YDQ VXSHUYLVLHBENVFEHRNLQUHOH VWHOOHQ JRQGHU GDW KXQ HFR
YDQ KXQ RPJDQJ PHW YRRUQDPH®@RWNWBEBLEHODQJHQ HQ SULYDF\ LQ KHW JHGLQX
PDDU RRN QLHW WDOLJH JHJHYHQWPH®@ IKQERH NXQ MH GH NZDOLWHLW YDQ GH _*
PHQWHOH YUDDJ LV KLHUELM W R WE RS GUHIOIMH) KRIWEBEHNHQGHQ EHZDNHQ" -XLVW 2
HHQ OLFKDDPVOR]H PDFKLQH WDOGRRU@DRW WDWOHI RQGHU FRQWH[W JHHQ EHWHNHOLYV
NDQ MEHJULMSHQY GRRU WH JRHNHK® HIBDIWD & HKHD QXQGDPHQWHOH RQGHU]JRHN DOWLMG
GHQ WXVVHQ ZRRUGHQ LQ WHNVWH®JHBDHGLARHWBQLPEMQ LQ GH RQWZLNNHOLQJ YDQ
JHIJHYHQV RYHU GH pHFKWH ZHUHGRBQ FDHDWN APKRM®DVVLQJIJHQ GRRU FRQFUHWH EHGULM
OLMN LV KHW SUREOHHP QRJ ODVWHOH U PRV BRIQERRWH JHEUXLNHUV (U LV GXV KRH
GHQ MJHUDGHQYT PRHWHQ ZRUGHQ ZD@® ®RRMUHKIQW RUP YDQ VDPHQZHUNLQJ QRGLJ
RP JHVSURNHQ GRFXPHQWHQ JDDWXVVHQ XQLYHUVLWHLWHQ KRJHVFKROHQ RYHU
KHLGVRUJDQLVDWLHYV HQ EHGULMYHQ
&RPPXQLFDWLH LV SHU GH¢QLWLH VRFLDDO .HQQLV
ZRUGW JH]LHQ DOV LQIRUPDWLH GLKWW® DZ¥ZHQBIS HGX FDWDORJ SKS"UHFRUGB
OHGHQ YDQ HHQ JURHS JHGHHOG ZRGBGW HQ GLH

OHHO (XURSHVH WDOHQ EHGUHLJG PH
GLIJLWDOH XLWVWHUYLQJ

OLQVWHQV (XURSHVH WDOHQ ORSKIQW GRWHVDIOH MRIWGEBPUN QLHW WD) RGHMOHYHQ 'DD
YRRU ZDDUVFKXZHQ YRRUDDQVW D D Q GHH[ SNHIUDADWV XILEW QKRIGHIRDI (X BRBD LQ SHH Q@ TBLHX ZH
VWXGLH 2S VHSWHPEHU GH (XURSHIYHLEDHHQD QHGM WBPDQ  pZL W E&GINHQUVR WHLAWM & D Q
WDDOUDSSRUWHQ JHSUHVHQWHHUGYV &DRHLS KW MOLIVON GH NH L FIR VW X GIWHUIW KWW JIJHYRHUG
GRRU 0(7$ 1(7 HHQ (XURSHHV H[FHOOH @RWQIGHIHREINVNQRMM OOLQIJHQ LQ ODQGHQ

2RN YRRU KHW 1HGHUODQGYV LV HHQN GHVFKOHMNQVDDOZLWERH

YDVWIJHVWHOG DXWRPDWLVFK YHUWDOHQ VSUDDN
LQWHUDFWLH WHNVWDQDO\VH HQ GH EHVFKLNEDDUKH
YDQ WDDOEURQQHQ 9HUVFKLOOHQGH WDOHQ ELM
YRRUEHHOG |-VODQGYV /HWV /LWRXZV HQ ODOWHHYV
NULMJHQ GH ODDJVWH VFRUH RS DOOH JHELHGHQ

,Q WRWDDO VFRUHQ WDOHQ VOHFKW RS PLQLPDDO
pPpQ JHELHG 2SPHUNHOLMN LV GDW JHHQ HQNHOH
WDDO GH FDWHJRULH pH[FHOOHQWH RQGHUVWHXQLQJ
NULMJIW $OO0OHHQ KHW (QJHOV ZRUGW EHVFKRXZG DOV
HHQ WDDO PHW MJRHGH RQGHUVWHXQLQJY JHYROJG
GRRU WDOHQ JRDOV KHW 1HGHUODQGV )UDQV 'XLWYV
JWDOLDDQV HQ 6SDDQV PHW MEHSHUNWH RQGHUVWHX

QLQIT

%OLMYHQGH LQVSDQQLQJHQ QRGLJ YRRU RQ
6OHFKWH WDDOWHFKQRORJLVFKH GRBRUWHIQIQQJ YDQ KHW 1HGHUODQGYV
JHQ '"H VLWXDWLH YDQ KHW 1HGHUODQGV JHHIW QDDU
9RRU LHGHUH WDDO LV GH WDDOWRPRKQ POIRLIQIFRBEQOHLGLQJ WRW YRRUJLFKWLJ RSWL
RQGHUVWHXQLQJ RS YLHU YHUVF KRIOWPHQ GHIW HELMBRIQ KHW 1HGHUODQGV MEHSHUNWH

R
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TN

0(7% 1(7 :LWERHNVHULH

'H ZLWERHNHQ JLMQ ]JRZHO GLJLWDDO
YRUP EHVFKLNEDDU

2YHU 0(7$ 1(7 HQ 0(7$%$

0(7$ 1(7 HHQ H[FHOOHQWLHQHWZHUN
RQGHUJRHNVFHQWUD XLW ODQGHQ
WHFKQRORJLVFKH IXQGDPHQWHQ WH F
YDQ HHQ PHHUWDOLJH (XURSHVH LQIR
VFKDSSLM 0(7$ 1(7 ZRUGW PHGH JH¢Q
GRRU GH (XURSHVH &RPPLVVLH 0(7$ 1
RRN GH LQLWLDWLHIQHPHU YDQ 0(7$
OLJH (XURSHVH 7THFKQRORJLVFKH $00
GDQ RUJDQLVDWLHY XLW ODQGHGQ
GHU RQGHU]JRHNVFHQWUD XQLYHUVLW
GHQ HQ NOHLQEHGULMYHQ HQ YHUVF]
RQGHUQHPLQJHQ KHEEHQ JLFK DO DD
ELM GH]JH RSHQ WHFKQRORJLVFKH DOC

'LIJILWDOH YHUVLHV YDQ GH 0(7% 1(7 WI
NHQ Z2ZZ PHWD QHW HX ZKLWHSDSHUYV

'"H 0(7$% 1(7 :LWERHNVHULH p7DOHQ LQ GH (X

URSHVH ,QIRUPDWLHPDDWVFKDSSLMY UDSSRUWHHUW
RYHU GH WRHVWDQG YDQ (XURSHVH WDOHQ PHW
EHWUHNNLQJ WRW WDDOWHFKQRORJLH HQ OHJW XLW ZDW
GH PHHVW XUJHQWH ULVLFRYV HQ PRJHOLMNKHGHQ
JLMQ +HW LV YRRU KHW HHUVW GDW HU SHU WDDO HHQ
GHUJHOLMN YHHORPYDWWHQG RYHU]JLFKW YHUVFKLMQW
,HGHU WDDOZLWERHN LV JHVFKUHYHQ LQ GH WDDO
ZDDURYHU KHW UDSSRUWHHUW HQ EHYDW RRN HHQ
YROOHGLJH (QJHOVH YHUWDOLQJ

'"H ZLWERHNHQ JLMQ JHVFKUHYHQ YRRU GH YRO

JHQGH (XURSHVH WDOHQ %DVNLVFK %XOJDDUV
&DWDODDQV 'HHQV 'XLWV (QJHOV (VWV )LQV

YUDQV *DOLFLVFK *ULHNV +RQJDDUV ,HUV

,-VODQGV ,WDOLDDQV

.URDWLVFK /HWYV /L

WRXZV ODOWHHV 1HGHUODQGV 1RRUV ERNPNO
HQ Q\QRUVN 3RROV 3RUWXJHHV 5RHPHHQV
6HUYLVFK 60ORYHHQV 6ORZDDNV 6SDDQV 7VMH

FKLVFK HQ =ZHHGV
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