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7DPHQYDWWLQJ

(LW UDSSRUW NDGHUW ELQQHQ GH UHIHUHQWLHWDNHQ GLH -0:3 XLW
3PJHYLEW GRHO YDQ GH]H PHHWFDPSDJQH LV GH EHSDOLQJ YDQ GH
YDQ HHQ WUDGLWLRQH O HQOODWP K6 PIHONYHH MDA ER IR W CEOLAG E R X Z ¢
RYHUHHQ PHW KHW VWDOV\WVWHHP CRYHULJH KXLVYHVWLQJVV\VW
GLHUFDWHJRULH CPHON HQ NDOINRHLHQ RXGHU GDQ MDDUD PHW
YDQ NJ GLHUSODBWVLMDIHODQJULMN RP HHQ GXLGHOLMN RQGHUVF
JHPLGGI®BRQLDNHPIQVVAHPLVVLHNDFWRUHQ EHSDDOGH FRPELQDWL
GLHUVXEFDWHJRULH HQ VWDOV\VWHHP )PLVVLH LV HHQ ZHWHQVFK
RQGHU]JRHNVLQVWHOOLQJHQ Rl PHHWLQVWDQWLHY NDQ ZRUGHQ EHS
JURRWKHLG GLH GRRU HHQ RYHUKHLG ZHRW G'R O W\D QH G WM @® S KRWA
EHSDOHQ YDQ GH JHPLGGHOGH DPPRQLDNHPLVVLH (H LQIRUPDWLH
GH RYHUKHLG JHEUXLNW ZRUGHQ RP HHQ DPPRQLDNHPLVVLHIDFWRU

&LQQHQ GH]H PHHW F DAPSHH QrHH I ¥ BIGLHOD H Q & R HPHHEW R MWRKR GHIVH P LV V L
YDQ GH YLHU VWDOOHQ WH E GRRWH-D: 3 R @WZ L WNRIOGED PHHWP BWKR C
KHW RQGHU]JRHN YDQ :DQ 3YHUEHNH HW DO HQ (H :RJHOHHU HW
ZRUGHQ GH YHQWLODWLHGHELHWHQ EHSDDOG RS EDVLV YDQ OXFKV
3RN GH JDVFRQFHQWUDWLHY YDQ GH LQ HQ XLWJDDQGH OXFKW ZRU
WZHHPEHHWPHWERBMVHHUG RS KHWGD&IJSIERWRFROZRUGW LQ GLYHUV
ODQGHQ ]RDOV 2HGHUODQG (XLWVODQG HQ (HQHPDUNHQ :)6%

PHHWPHWKRGH JRDOV RPVFKUHYHQ LQ KHW :)6% SURWRFRO ZRUGH
YDQ GH WUDFHU JDV UDWLR PHWKRGH (H YHQWLODWLHGHELHWHQ Z
LQ 'AQ HQ URQG GH VWDO HQ GH YH®RRBKGH DOURZHN EWH 6 IYHDUOH B~ & L
PHHWPHWKRGH ZRUGHQ GH JDVFRQFHQW URRKZHY KHW WYEPD SURWER R R/
XLWJIDDW YDQ GLVFUHWH PHWLQJHQ PHWLQJHQ VWUDWHJILVFK JH\
PHHWFDPSDJQH ELM EHLGH PHHWPHWKRGHV JHNR]JHQ RP FRQWLQ
JDVDQD@HHPHH WUDFKWHQ ZH HHQ ]JR FRUUHFW PRJHOLMNH LQVFKD
DPPRQLDNHPLVVLH YDQ HONH VWDO &RYHQGLHQ ELHGW GLW GH PR.
ZDDULQ GH DPPRQLDNHPLVVLH YDULHHUW GRRUKHHQ KHW PHHWMDD

(H RQGHU]JRHNVORFDWLHYV ZDDU HPLVVLHPHWLQJHQ SODDWVYLQGF
HUNHQQLQJ YDQ HHQ HPLVVLHUHGXFHUHQGH WHFKQLHN RI PDDWUH.
SUDNWBRMNWH NXQQHQ WRHWVHQ Rl RQGHU]JRHNVORFDWLHV UHSL
GLHUVXEFODQIGEEXEANXQGLJH URGGNRRHDPBDYERA@HVW UHFHQWH ULF
KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDOOHQ GLH GRRU HHQ

JHSXEOLFHHUG LQ QRYHPEHU RPYDWWHQ HHQ JHDFWXDOLVHHU
UDQGYRRUZDDUGMQ HHQ DDQWDO ODQGERXZNXQGLJH UDQGYRRUZDI
PHHWFDPSDJQH QLHW YROGDDQ ZHUG )U ZHUG ELMYRRUEHHOG QLH
PHHWGDJHQ KHW DDQWDO LQ GH VWDO DDQZH]LJH GLHUHQ PHONNF
PDJ DIZLMNHQ ]RZHO QDDU EHQHGHQ DOV ERYHQ YDQ KHW DDQWD
QD WH JDDQ RI DDQ GH]H YRRUZDDUGH ZHUG YROGDDQ ZHUGHQ KH\
GRRU KHW WRWDDO DDQWDO EHVFKLNEDUH OLJSODDWVHQ H[FO GtF
LQ GLW UDSSRUW EHQRHPHGCE HJH VW WQ & MPB B 8DIO VO BBIGERXZNXQGL
UDQGYRRUZDDUGH ZHUG VOHFKWY HHQ GHHO YDQ GH WLMG YROGD
WXVVHQ GH PHHWORFDWLHY 7WDO & JLW JHGXUHQGH GH YROOHC
WRHJHVWDQH EH]JHWWLQJVJUDDG YDQ 7WDO & KHHIW PHW XLW

KWWSV RPJHYLQJ YODDQGHUHQ EH VLWHY GHIDXOW ILOHV
B60& ODQGERXZGLHUHQBELMODJHHPLVVHIDFWRUHQ SGI

6LEFKWOLMQHQ YRRU KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDOOHQ YHU



KRJHUH EH]JHWWLQJVJUDDG GDQ GH PD[LPDOH WRHJHVWDQH YDQ
KHW HLQGH YDQ GH PHHWSHULRGH DDQ GH ODQGERXZNXQGLJH UDQ
PHHWSHULRGH LV GH EH]JHWWLQJVJUDDG KRJHU GDQ 7WDOORFD
GH PHHWSHULRGH QHW DDQ GH RQGHUJUHQV YDQ GH EH]JHWWLQJV
EH]JHWWLQJVJUDDG RQGHU GH RQGHUJUHQV

3QGDQENV KHW IHLW GDW KHW EHYXLOGH YORHURSSHUYODN QLHW
UDQGYRRUZDDUGHQ OLMNW GLW HHQ FUXFLDOH YDULDEHOH GLH L
EHYXLOGH RSSHUYODN LV PRJHOLMNYV JHOIV UHOHYDQWHU GDQ GH
EDVLV YDQ KHW DDQWDO EHW FKHYEIDAJGHHORIEHGBGEIPN ZHUG LQ GLW R
PDQLHUHQ EHSDDOG GRRU GH RSSHUYODNWH YDQ GH URRVWHU
PHONYHH HQ MRQJYHH GURJH NRHLHQ WH GHOHQ GRRU KHW DDQWD
LQ GH VHSDUDWLHUXLPWHYV HQ GRRU GH RSSHUYODNWH YDQ GH
YRRU PHONYHH HQ MRQJYHH GURJH NRHLHQ WH GHOHQ GRRU KHW
+H]JLHQ KHW ZHUNHOLMNH DDQWDO DDQZH]LJH GLHUHQ YDULHHUW GF
VWHUN YHUVFKLOW YDQ KHW DDQWDO OLJEHGGHQ NULMJW GH WZF
RSJLFKWH YDQ GH HHUVWH 3S EDVLVY YDQ GH WZHHGH EHUHNHQLQJ
GDWWDO & HHQ PHUNHOLMN JURWHU EHVPHXUG RSSHUYODN SHU DCLC
P~ LQ YHUJHOLMNLQJ PHW GH DQGHUH GUIHQRVWDPOHQ JHPLGGHOG

'ROJHQV 3JLQN HW DO HQ GH PHERWGHBFE D IR LRMWHWDDBKW B C
YRRUNHXU JHVWDQGDDUGLVHHUG QDDU YHUVFKLOOHQGH SDUDI
ODQGERXZEHGULMYHQ NXQQHQ YDUL UHQ (ULH SDUDPHWHUV ZRUG
EXLWHQWHPSHUDWXXU PHONXUHXPFRQFHQWUDWLH HQ KHW EHYXLC
JHPLGGHOGH EHYXLOGH RSSHUYODN LV LQ :ODDQGHUHQ LV QLHW Jt
ZDDUGH YDQ 2HGHUODQG “VERHUH S(RRW GHJH VWD QGDDUGLVDWLH G
ZRUGHQ GH YHUVFKLOOHQ LQ EHVPHXUG RSSHUMBRQNNWRVILFR VWDC
HFKWHU GH YUDDJ VWHOOHQ RI GH]JH VWDQGDDUGLVDWLH WRW

DPPRQLDNHPLVVLH YDQ HHQ JHPLGGHOGH :ODDPVH PHONYHHVWDO

+HHQ YDQ GH EHGULMYHQ YROGRHW DDQ GH UDQGYRRUZDDUGH (
VWRIRSQDPH XLW UXZYRHU PRHW EHVWDDQ DDQJH]JLHQ KHW DDQGF
OLJW :ODDQGHUHQ ]JLMQ JHIJHYHQV RYHU GH JHPLGGHOGH UDQWVRHC(
VFEKDDUV )FKWHU RS EDVLV YDQ HLJHQ -0:3 GDWD HQ KHW HLQGZ
YDVWIHVEH OU® G®EYWRRUZDDUGH YDQ QLHW UHH® GIDWW KWYIRK : DD ¥ RR U
JHPLGGHOGH HHUGHU URQG GH OLJW (H EHGULMYHQ KDQWHUHDC
EHVWDDQGH XLW RQJHYHHU A PDaVNXLO A JUDVNXLO HQ A

(HGLHUHQ LQ VWDOOHQ & HQ & KDGGHQ WLMGHQNP&B GHIGIGWH DP SD
PHONSUR GXFIWHLYHH H U NJ GLHU GDJ (H]H PHHWORFDWLHV YROGRI
YROOHGLJH PHHWSHULRGH DDQ GH PLQLPDOH ZDDUGH YDQ NJ
ODQGERXZNXQGLJH UDQGYRRUZDDUGHQ (H GLHUHQ LQ VWDOOHQ &
PHONSURGXFWLH RQJHYHHU NJ GLHU GDJ (H JHPLGGHOGH PHO
ZDDUGH OLJJHQ ERYHQ GH PLQLPDOH ZDDUGH YDQ NJ GLHU GDJ )L
ZDDUELM GH PHONSURGXFWLH RQGHU GH]H PLQLPDOH ZDDUGH ODJ

,HWUHXPIJHXKDOQWH PHON GLH WLMGHQV GH PHHWSHULRGH ZHUG JHSI
HQ PJ PO &LM VWDOOHQ & & HQ & ZHUG RYHU GH YROOHGL
ODQGERXZNXQGLJH UDQGYRRUZDDUGH PLQLPDDO PJ PO ) C

6LEFKWOLMQHQ YRRU KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDOOHQ YHU



PHONXUHXPJHKDOWH HHQ EHSHUNW DDQWDO NHHU RQGHU GH PLQLP
SHUFHQWLHOZDDUGH EHGURHIJ PJ PO HQ ODJ KLHUPHH UXLP E

ODQGERXZNXQGLJH UDQGYRRUZDDUGHQ JLMQ RSJHVWHOG RP HUYR
XLWJHYRHUG ZRUGHQ RS VWDOOHQ GLH UHSUHVHQWDWLHI JLMQ YRF
GDW DQGHUH HPLVVLHUHGXFHUHQGH LQJUHSHQ GDQ GLHJHQH GLH R
JRXGHQ JHYHQ YDQ GH JHPHWHQ HPLVVLHUHGXFWLH -Q GLW RQGHU
WHFKQLHN RI PDDWUHJHO RQGHU]JRFKW PDDU LV KHW GH EHGRHOLQ
YDQ HHQ PHONYHHVWDO LQ :ODDQGHUHQ (H PHHWORFDWLHV Z}t
UDQGYRRUZDDUGHQ GLH GRRU H[SHUWHQ ZDUHQ RSJHVWHOG RP E
WUDGLWLRQHOH :ODDPVH PHONYHHVWDO &LQQHQ GH]H SRSXODWL
JHNR]JHQ HQ ]JRXGHQ GXV HHQ GRRUVQHGH PRHWHQ YRUPHQ YD
PHONYHH®%WROMOHQIJHQ WHQ RS]JLFKWH YDQ GH ODQGERXZNXQGLJH L
GLW RS]JLFKW JH]LHQ ZRUGHQ DOV HHQ LQGLFDWLH GDW GH]H DI
SUDNWLMNVWDOOHQ HHUGHU GDQ GDW GH]H PHWLQJHQ QLHW UHSL
YDQ PHONYHHVWDOOHQ LQ :ODDQGHUHQ

3P LQJLFKW WH YHUNULMJHQ LQ GH YHUVFKLOOHRLWXVYNMEGGHEHLGH
GHELHWKBQDOG YROJHQV GH -0:3 PHHWPHWKRGH YHUJHOHNHQ PHW
YROJHQV GH :)6% PHHWPHWKRGH ,HW UHODWLHYH YHUVFKLO WXVV
-0:3 PHHWPHWKRGH RS GDJEDVLV LV JHPLGGHOGRH G FBUGHHUW )
PHWKRGHQ JLFK RQGHUOLQJ YHUKRXGHQ LV YHUVFKLOOHQG SHU VW
GHELMWRYHUHHQNRPVW WXVVHQ EHLGH PHWKRGHV OLMNW KHW JUF
GHELHWHQ &LM KRJHUH GHELHWHQ JHHIW GH :)6% PHHWPHWKRG
PHHWPHWKRGH PHW XLW]JRQGHULQJ YDQ GH KRRJYWHORRIEWHWHQ
PRPHQWHHO HHQ RQGHU]JRHN LQ 2HGHUODQG GDW LQ GLW NDGHU U
EHWUHIW KHW 2%463 SUSRWRIGWF B/ DHOALFG®MA. RHDNYHHC GDW RS  GHF
(H UHVXOWDWHQ YDQ GH]H VWXGLH (ZRW R HHHEWW G B DWW\ HYHRUHADGF
'DJHQLQJHQ 9QLYHUVLW\ 6HVHDUFK ]DO KRRJVWZDDUVFKLMQOLMN
UHNHQUHJHOV GLH JHEUXLNW ZRUGHQ RP KHW G H)H.QPND DVH GHHI SD O H C
UHVXOWDWHQ EHVFKLNEDDU JLMQ ]XOOHQ GH EHUHNHQLQJHQ PHW
XLWJHYRHUG

1HW G&3 PHHWPHWHKRGHDHP@® RQLDNHPLVVLEHSHNH®XEU GRRU KHW

FRQFHQWUDWLHYHUVFKLO WXVVHQ GH XLWJDDQGH HQ LQJDDQGH O]
YDQ GH XLWJDDQGH OXFKW (H HPLVVLH SHU XXU ZHUG YHUYROJHQ
GLHUHQ LQ GH VWDO RS KHW RJHQEOLN YDQ GH PHWLQJHQ -Q KHW
MDDU HHQ HPLVVLHZDDUGH HQ WHO MH DOOH HPLVVLHZDDUGHQ SHL
RYHU KHW MDDU WH NHQQHQ -QGLHQ KHW DDQWDO RQWEUHNHQGH

VWDELHO SDWURRQ YHUWRRQW ]J]RXGHQ GH RQWEUHNHQGH HPLVVLH
LQWHUSRODWLH (RRU KHW JURWH DDQWDO RQWEUHNHQGH HPLVVLF
GH]H DDQSDN YHUPRHGHOLMN OHLGHQ WRW HHQ IRXWLHYH LQVFKD'
YDQ GH]H UHGHQ ZHUG HUYRRU JHNR]JHQ RP DOOH EHVFKLNEDUH

YHUYROJHQV WH GHOHQ GRRU KHW DDQWDO EHVFKLNEDUH XUHQ HQ
SHU MDDU :HUGHU LQ KHW UDSSRUW QRHPHQ ZH GLW GH KHUVFKDOI
3P GH HPLVVLHZDDUGH SHU MDDU WH EHUHNHQHQ YRRU HHQ WUDGL\
JHPLGGHOGH EHUHNHQG RYHU GH YLHU VWDOOHQ RS EDVLV YDQ Gt
VWDO

3S EDVLY YDQ GH KHUVFKDDOGH FXPXODWLHYH DPPRQLDNHPLVVLHYV
JHPLGGHOGH DPPRQLDNHPLVWHGLEHRNMPDBQ



1HW OQB% PHHWPHMHKRG HHARPRQLDNHPLVVLEHH SHWHGBJ %DQJH]LHQ Kt
YHQWLODWLHGHELHW YROJHQV GH]H PHWKRGH HQNHO RYHU  XXU [
JHPLGGHOGHQ 2'BRQFHQWUDWLH LQ GH LQJDDQGH OXFKW HQ FHQW!
YHU]DPHOOHLGLQJ EHSDDOG ZRUGHQ RS EDVLV YDQ GH XXUZDDUG
DDQ GH :)6% YHU]DPHOOHLGLQJ ZRUGW YHUYROJHQV JHFRUULJHHUG
OXFKW HUYDQ DI WH WUHNNHQ RP YHUYROJHQV WH YHUPHQLJY
YHQWLODWLHGHELHW (H HPLVVLH SHU GDJ ZHUG YHUYROJHQV JHGH
GH VWDO RS KHW RJHQEOLN YDQ GH PHWLQJHQ -Q KHW LGHDOH JHY
HPLVVLHZDDUGH HQ WHO MH DOOH HPLVVLHZDDUGHQ SHU GDJ RS RI
MDDU WH NHQQHQ -QGLHQ KHW DDQWDO RQWEUHNHQGH GDJHQ EHS
SDWURRQ YHUWRRQW ]JRXGHQ GH RQWEUHNHQGH HPLVVLHZDDUGF
LQWHUSRODWLH (RRU KHW JURWH DDQWDO RQWEUHNHQGH HPLVVLF
GH]H DDQSDN YHUPRHGHOLMN OHLGHQ WRW HHQ IRXWLHYH LQVFKD'
YDQ GH]H UHGHQ ZHUG QHW ]JRDOV ELM GH -0:3 PHHWPHWKRGH HU
HPLVVLHZDDUGHQ RS WH WHOOHQ RP YHUYROJHQV WH GHOHQ GRR
YHUPHQLJYXOGLJHQ PHW KHW DDQWDO GDJHQ SHU MDDU 2HW ]RD(
HPLVVLHZDDUGH SHU MDDU YRRU HHQ WUDGLWLRQHOH PHONYHHVW
KHUVFKDDOGH FXPXODWLHYH ZDDUGH YDQ GH YLHU VWDOOHQ

3S EDVLV YDQ GH FXPXODWLHYH DPPRQLDNHPLVVLHVY ZRUGW PHW GH
DPPRQLDNHPLVVLH YDQ n NJ GLHU MDDU EHNRPHQ

‘DQQHHU GH HPLVVLHZDDUGHQ JHVWDQGDDUGLVHHUG ZRUGHQ YROJ
HW DO ]JLMQ GH HPLVVLHZDDUGHQ YRRU DOOH VWDOOHQ ODJF
JHVWDQGDDUGLVHHUGHDBPLNRHMV JHVWHOG ZRUGHQ RI KHW VWDQ
DPPRQLDNHPLVVLHZDDUGHQ ]DO OHLGHQ WRW HHQ EHWHUH LG
DPPRQLDNHPLVVLH YDQ HHQ :ODDPVH WUDGLWLRQHOH PHONYHHVW
EHDQWZRRUGHQ LV KHW EHODQJULMN RP JHNHUKHLG WH KHEEHQ
ZDDUYRRU ZHUG JHVWDQGDDUGLVHHUG HQ GH DPPRQLDNHPLVVLH H(
UHSUHVHQWDWLHYH ZDDUGH YRRU GH]H SDUDPHWHUV LQ :ODDQGH
PRPHQW QLHW ZRUBWQOLMWANRNG RQV ELMJHYROJ UDDG]DDP RP GH]H VW
WH SDVVHQ

+H]JLHQ HHQ JURWH LQYORHG NDQ YHUZDFKW ZRUGHQ YDQ KHW EH
DPPRQLDNHPLVVLHY ZHUGHQ GH DPPRQLDNHPLVVEHEHEXMEBRHQG E
RSSHU¥BPINGGHOG EHG WHPRLYWLEBHEHNSDDOG PHW GH -0:3 PHHWPHWKR
J GLHU MIEMY»®LOGH RSSHUYODN 1HW GH :)6% PHHWPHWKRGH EHGU
J GLHU MEBYYLOG RSSHUYODN

(H WLMGVHULH HQ GH JUDILHN YDQ GH FXPXODWLHYH HPLVVLHV \
VWDOORFDWLHY NOHLQHU ]JLMQ GDQ ZDQQHHU GH HPLVVLHV QLHW
RSSHUYODN &RYHQGLHQ LV GH UHODWLHYH VWDQGDDUGGHYLDWLH
EHYXLOGH RSSHUYODN LQ GH VWDO QO WHQ RS]LFKWH YDQ
WHQ RSJLFKWH YDQ ELM GLHW: )NMPQPHIHHQV PO & KIRIBMLH JLMQ GDW HHC
LQVFKDWWLQJ NDQ JHPDDNW ZRUGHQ YDQ GH DPPRQLDNHPLVVLH YI
RSSHUYODN LQ UHNHQLQJ ZRUGW JHEUDFKW 3P GLW PHW JHNHUKHL
VWHHNSURHI QRRG]DNHOLMN

(H YHUKRXGLQJHQ WXVVHQ GH PHHWORFDWLHY OLJJHQ DQGHUV E
PHHWPHWKRGH YHUWRQHQ VWDO & HQ VWDO & HHQ JHOLMNDDUGL
HPLVVLH RQJHYHHU GH KHOIW YDQ VWDO & HQ & (H HPLVVLH YDQ
&LM GH :)6% PHHWPHWKRGH KHEEHQ VWDO & & HQ & HHQ JHOLMN



ODJHUH HRQVWH@GXLGLJH YHUNODULQJ YRRU GH YHUVFKLOOHQ SHU
JHIHYHQ ZRUGHQ

&HLGH PHHWPHWKRGHY KHEEHQ VWHUNH]HBQ] ZDH N)i6 96 P OI\W W@ H BIKRHG
HHQYRXGLJ WRHSDVEDDU HQ JRHGNRSHU LV GDQ GH -0:3 PHHWPHWI|
K\EULGH PHWKRGH GLH DDQOHXQW ELM GH :)6% PHHWPHWKRGH 2Q J
GH LQJLFKWHQ RSJHGDDQ GRRU WRHSDVVLQJ YDQ GH -0:3 PHHWPHW

JHQ JHGHWDLOOHHUGH DQDO\VH YDQ GH YHU]DPHOGH GDWDVHW YR
DQDO\WH YDQ GH YHUVFKLOOHQ WXVVHQ GH -0:3 HQ GH :)6% PHH\
YHUVFKLOOHQ LQ GH WRHSDVVLQJ YDQ GH :)6% PHWKRGH XLWJHYRH
6HVHDUFK RS GH]JHOIGH JHPHWHQ ORFDWLHYVY (DDUQDDVW ZRUGHQ E
YDQ KHW 2HGHUODQGVH 2%463 SURMHFW ZDDUELM GH JHEUXLNWH |
ZLM]LJHQ

8HU FRQFOXVLH NDQ JHVWHOG ZRUGHQ GDW KHW YRRURSJHVWHOGH
DPPRQLDNHPLVVLH YDQ HHQ WUDGLWLRQHOH :ODDPVH PHONYHHVWI
UDSSRUW NDQ GRRU GH RYHUKHLG JHEUXLNW ZRUGHQ RP HHQ DPPR



"QOHLGLQ]J

(LW UDSSRUW NDGHUW ELQQHQ GH UHIHUHQWLHWDNHQ GLH -0:3 XLW
3PJHYLQJ ,HW GRHO YDQ GH]H PHHWFDPSDJQH LV GH EHSDOLQJ YDC
YDAHQ WUDGLWLRQHOH :00Q KFHWH P)if ONYFHKNWOLIM® H QERPIW GRYGERXZ
RYHUHHQ PHW KHW VWDOV\VWHHP CRYHULJH KXLVYHVWLQJVV\VW
GLHUFDWHJRULH CPHON HQ NDOINRHLHQ RXGHU GDQ MDDUD PHW
YDQ NJ GLHUSODDWYV MDDU ,HW LR QEHHLD/GKHP\DWIXRAGHP!I Q G XL G H (
JHPLGGI®EBRQLDNHPIQVVEHPLVVLHIDB®RHHQ EHSDDOGH FRPELQDWL
GLHUVXEFDWHJRULH HQ VWDOV\VWHHP )PLVVLH LV HHQ ZHWHQVFK
RQGHU]JRHNVLQVWHOOLQJHQ Rl PHHWLQVWDQWLHY NDQ ZRUGHQ EHS
JURRWKHLG GDW GRRU HHQ RYHUKHLG ,HRW GWRHD VY IVQ H3/MWH U B SISR UW.
EHSDOHQ YDQ GH JHPLGGHOGH DPPRQLDNHPLVVLH (H LQIRUPDWLH
GH RYHUKHLG JHEUXLNW ZRUGHQ RP HHQ DPPRQLDNHPLVVLHIDFWRU

‘RRU GH VWDUW YDQ GH PHHWFDPSDJQH ZHUGHQ GH NDUDNWHULVW
RSJHOLMVW RS EDVLV YDQ GH LQSXW YDQ HHQ WHDP YDQ H[SHU\
UDQGYRRUZDDUGHQ VDPHQ DDQ ZHONH HHQ VWDO PRHW YROGRHQ
EHVFKRXZG WH NXQQHQ ZRUGHQ
(H YHQWLODWLH ZRUGW JHVWXXUG GRRU ZLQGVFKHUPHQ DDQ E
VWDO KHHIW HHQ RSHQ QRN
(H NRSJHYHOV YDQ GH VWDO JLMQ GLFKW HQ JRHG DIVOXLWEDD
(H VWDO KHHIW HHQ RI RSERXZ
(H VWDO KHHIW 27Q YDQ YROJHQGH W\SHV PHONVWDQG YLVJUD
(H VWDO KHHIW WRW OLJSODDWVHQ
)U ZRUGW JHHQ HPLVVLHUHGXFHUHQGH WHFKQLHN YDQ GH 4%7
GXV JHHQ EHZHLGLQJ WRHJHSDVW 1HVWVFKXLYHQ Rl PHVWURE
JLH SXQW
(H VWDO KHHIW HHQ URRVWHUYORHU GLH PD[LPDDO YLHUPDDO

&LMNRPHQG ZHUGHQ WZHH HLVHQ JHIRUPXOHHUG GLH YDQ PHHWWHF
GH PHWLQJHQ ]JR FRUUHFW PRJHOLMN XLW WH YRHUHQ
(H ODQJH JLMGH YDQ GH VWDO VWDDW RQJHYHHU KDDNV RS K
YU VWDDQ JHHQ DQGHUH JHERXZHQ WHQ ]XLGZHVWHQ YDQ GH

LD YDNEODGHQ HQ QLHXZVEULHYHQ ZHUG HHQ RSURHS YHUVSUHLC
PHONYHHVWDO WHU EHVFKLNNLQJ ZLOGHQ VWHOOHQ YRRU GH XLWY
YHHKRXGHUV UHDJHHUGHQ RS GH]H RSURHS ,LHUXLW ZHUGHQ QD
HQTXYWH HQ HHQ SODNYWHWEHYRBOOG®EWHHKWG )2Q YDQ GH]H VWL
RQYROGRHQGH QDXZNHXULJ EHPHHWEDDU PHW GH -0:3 PHHWPHWKRC
YHUYDQJHQ GRRU HHQ DQGHUH VWDO (H JHNR]JHQ VWDOOHQ YROGRF

1HW GH]H PHHWFDPSDJQH ZRUGW YRRU GH HHUVWH PDDO GH DPPRQ(
PHONYHHVWDOOHQ

KWWSV RPJHYLQJ YODDQGHUHQ EH VLWHYV GHIDXOW ILOHYV
B60& ODQGERXZGLHUHQBELMODJHHPLVVHIDFWRUHQ SGI

6LEFKWOLMQHQ YRRU KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDOOHQ YHU



1DWHULDDO PHWKRGHQ

&HVFKULMYLQJ YDQ GH PHONYHHVWDOOHQ HQ KXQ RPJ
-Q GH YROJHQGH KRRIGVWXNNHQ ZRUGW HHQ JHGHWDLOOHHUGH F
RPIJHYLQJ JHIJHYHQ

TWDO &

D 7WDOLQGHOLQJ HQ DIPHWLQJHQ
YJHQ VFKHPDWLVFKH ZHHUJDYH YDQ GH VWDOLQGHOLQJ LV WHUXJ W|
ELM P HQ KHHIW HHQ QRNKRRJWH YDQ P (H VWDO LV RSJHERXZ

KHHIW LQ WRWDDO OLJSODDWVHQ H[FO OLJSODDWVHQ LQ GH V|
ZDWHUEHG (H OLJSODDWVHQ YDQ GH PHONJHYHQGH NRHLHQ ]JLMQ
OLIJSODDWVHQ [ (H VHSDUDWLHUXLPWH LV YRRU]JLHQ YDQ 2zQ |

PHONYHHVWDO LV RRN HHQ UXLPWH YRRUJLHQ YDQ OLJSODDWVHC
77Q HQNHOH ULM YDQ OLJSODDWVHQ HQ 722Q HQNHOH ULM YDQ
VWURKRN YRRUJLHQ YRRU NRHLHQ GLH PRHWHQ NDOYHQ RI SRRWS
YHUJXQGH GLHUSODDWVHQ LQ GH VWDO LV

(H PHONNRHLHQ ZRUGHQ JHPRONHQ PHW EHKXOS YDQ WZHH PHONU
RSVWHOOLQJ PHW YULM NRHYHUNHHU LQ GH PHONYHHVWDO
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LIXXU T WDOLQGHOLQJ YDQ VWDO & PHW 6RRG OLJEHGGHQ FLMIHU JHHIW KH
WHFKQLVFKH UXLPWHV &UXLQ VHSDUDWLHUXLPWH +HHO VWURKRN (RQNHUEUXL
VHFWLRQDOH SRRUWHQ

E IHVWPDQDJIHPHQW
,HW PHW PHVWEHVPHXUG #B®YWHQNBONRPMSR® GLHRUSODDWY ,HW EHY
RSSHUYODN ZHUG EHSDDOG GRRU GH RSSHUYODNWH YDQ GH URRVW



PHONYHH HQ MRQJYHH GURJH NRHLHQ WH GHOHQ GRRU KHW DDQWD
LQ GH VHSDUDWLHUXLPWHYV

JHQ 4ULERW PHVWURERW PHW ZDWHUYHUQHYHOLQJ UHLQLJW PHW H
ORRSYORHU WXVVHQ GH OLJEHGGHQ HQ DDQ KHW YRHGHUKHN HQ WZ
GH PHONURERW HQ KHW DFKWHUVWH JHGHHOWH YDQ GH VWDO )U L
YDQ GH PHVWURERW ,LHUGRRU LV KHW QLHW PRJHOLMN RP GH ZHU!I

,HW PL[HQ YDQ GH PHVW JHEHXUW HQNHO YRRU KHW XLWULMGHQ

F :HOWLODWLHRSHQLQJIHQ

-Q EHLGH JLMJHYHOV JLMQ JURWH YHQWLODWLHRSHQLQJHQ DDQZH]L.
DDQ GH >; HQ 23 NDQW KHEEHQ HHQ YHQWLODWLHRSHQLQJ YDQ P
YHQWLODWLHRSHQLQJHQ KHEEHQ HHQ SRURVLWHLW YDQ HQ ZRI
NOLPDDWFRPSXWHU RS EDVLVY YDQ WHPSHUDWXXU ZLQGVQHOKHLG
GH QRN DDQ GH ]XLGRRVWHOLMNH NRSJHYHO

)U JLMQ JHHQ YHQWLODWRUHQ DDQZH]LJ LQ GH VWDO

(H]XLGRRVWHOLMNH NRSJHYHO KHHIW WZHH VHFWLRQDOH SRRUWHC
GH YRHGHUZDJHQ &HLGH VFKXLISRRUWHQ LQ GH QRRUGZHVWHOLMN

,HW GDN YDQ GH VWDO EHYDW YLHU OLFKWVWUDWHQ HQ LV QLHW |
DDQZH]LJ ZDDUYDQ GH XLWODDWRSHQLQJ QDDU KHW QRRUGRR)
RSHQLQJVEUHHGWH YDQ GH QRN EHGUDDJW FP *LJXXU

*LJXXU *RWR VYDO GH QRN LQ VWDO &
G O0LJILQJ

JHQ VFKHPDWLVFKH ZHHUJDYH YDQ GH PHONYHHVWDO HQ RPOLJJHQ
LQ *LIXXU (H PHONYHHVWDO % LV JHRUL QWHHUG PHW GH JLMJH
WHQ ]XLGZHVWHQ YDQ GH VWDO OLJJHQ WZHH VOHXIVLORDV YRRU
7TFKHPDWLVFKH ZHHUJDYH YDQ GH OLJJLQJ HQ RPJHYLQJ YDQ PHO|
VLORPXUHQ JLMQ P 8HQ ]XLGHQ YDQ GH VWDO OLJW HHQ MRQJYF
WHQ ]XLGRRVWHQ YDQ GH VWDO OLJW HHQ VWDO YRRU NDOYHUHQ
HHQ EHUJ DDURGKRRJFIRS PrOMMDYEH OHQJIJWH YDQ GH PHONYHHVWD(



Noord

LIXXU /TFKHPDWLVFKH ZHHUJDYH YDQ GH OLJJLQJ HQ RPIHYLQJ YDQ PHONYHHV
MRQJYHHVWDO ( VWDO YRRU NDOYHUHQ ) EHUJ DDUGH * EHGULMIVZRQLQJ

7TWDO &

D 7WDOLQGHOLQJ HQ DIPHWLQJHQ

(HVWDO PHHW P ELM P HQ KHHIW HHQ QRNKRRJWH YDQ P )HQ
VWDOLQGHOLQJ LV WHUXJ WH YLQGHQ LQ *LJXXU (H VWDO KHHIW
LQ GH VHSDUDWLHUXLPWH YRRUJLHQ YDQ HHQ PDW /6%-&96+ W\SH /

PHW ]DDJVHO (H VWDO LV RSJHERXZG LQ HHQ RSVWHOOLQJ (H
ZDDUYDQ WZHH ULMHQ RSJHVSOLWVW ]JLMQ LQ HQ OLJSODDW)
OLJSODDWVHQ | %DQ GH OLQNHU HQ UHFKWHUNDQW YDQ GH VW

OLJSODDWVHQ ZHONH ZRUGHQ JHEUXLNW DOV VHSDUDWLHUXLPWH
GH VvWDO LV

(HGLHUHQ ZRUGHQ JHPRONHQ GRRU WZHH PHONURERWY YDQ OHO\ L
GH PHONYHHVWDO
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FLIXXU T WDOLQGHOLQJ YDQ VWDO & PHW 6RRG OLJEHGGHQ FLMIHU JHHIW KH
WHFKQLVFKH UXLPWHV +HHO VWURKRN VHSDUDWLHUXLPWH (ROQNHUEUXLQ VFKXL
SRRUWHQ >ZDUW NDGHU PHW : YHQWLODWRU

E IHVWPDQDJIHPHQW
,HW PHW PHVWEHVPHXUG ~RZEBMWGYODRHHUNRBHRISLHUBODDWY ,HW
EHYXLOGH RSSHUYODN ZHUG EHSDDOG GRRU GH RSSHUYODNWH YDC
JLMQ YRRU PHONYHH HQ MRQJYHH GURJH NRHLHQ WH GHOHQ GRRU
OLJEHGGHQ LQ GH VHSDUDWLHUXLPWHYV

JHQ OHO\ PHVWURERW UHLQLJW GH URRVWHUYORHUHQ YLHUPDDO S
HOQNHO YRRU KHW XLWULMGHQ

F :HOWLODWLHRSHQLQJIHQ
(H >; JLMJHYHO KHHIW HHQ YHQWLODWLHRSHQLQJ YDQ P ELM
YHQWLODWLHRSHQLQJ YDQ P ELM P &HLGH RSHQLQJHQ NXC
ZLQGVFKHUPHQ PHW HHQ SRURVLWHLW YDQ (HIH ZLQGVFKHUPHQ
YDQ GH VWDO EHYDW YLHU OLFKWVWUDWHQ LV QLHW JHaVROHHUC
RSHQLQJ YDQ GH RYHUVWHHNQRN LV QDDU KHW QRRUGRRVWHQ JHUI
GH QRN LV FP HQ LV P ODQJ

JU LV 22Q WHPSHUDWXXU JHUHJHOGH YHQWLODWRU DDQZH]LJ LQ GH
ORRSUXLPWH YRRU GH PHONURERWY (HJH YHQWLODWRU LV JHSODDYV
HQ ZRUGW SDV JHDFWLYHHUG YDQDI HHQ VWDOWHPSHUDWXXU YDQ

(H VWDO KHHIW YLHU VHFWLRQDOH SRRUWHQ LQ GH NRSJHYHOV GLFE
YRHGHUZDJHQ RI RS ZDUPH GDJHQ RP H[WUD YHQWLODWLH WH FUH
EHLGH NDQWHQ YDQ GH YRHGHUJDQJ



LIXXU 3YHUVWHHNORN YDQ VWDO &

D 0LJJLQJ

YJHQ VFKHPDWLVFKH ZHHUJDYH YDQ GH PHONYHHVWDO HQ RPOLJJHQ
LQ *LJXXU (H PHONYHHVWDO % LV PHW GH JLMJHYHOV ORRGUHFK\
GH VWDO EHYLQGHQ ]JLFK JHHQ REVWUXFWLHV (H GLFKWVWELN
ODQGERXZEHGULMI RS HHQ DIVWDQG YDQ P (H MRQJYHHVWDO VW
YDQ GH PHONYHHVWDO 8HQ QRRUGHQ YDQ GH PHONYHHVWDO OLJJ
UXZYRHGHU + (LW EHGULMI KHHIW HHQ H[WHUQH RSVODJ YRRU GUI

RSVODJ YRRU PDFKLQHV HQ RSIRN YDQ MRQJYHH ) +HERXZ * ZR
PDFKLQHY HQ VWUR

©

Noord

LIXXU TFKHPDWLVFKH ZHHUJDYH YDQ GH OLJILQJ HQ RPIHYLQJ YDQ PHONYHHYV
HIWHUQH RSVODJ YRRU GULMIPHVW ( VWDO PHW GURJH NRHLHQ HQ MRQJYHH ) VW
RSVODJ YRRU VWUR HQ PDFKLQHV + VOHXIVLORDYV



7TWDO &

D 7WDOLQGHOLQJ HQ @DIPHWLQJHQ
(H VWDO PHHW P ELM P HQ KHHIW HHQ QRNKRRJWH YDQ P )HQ
VWDOLQGHOLQJ LV WHUXJ WH YLQGHQ LQ *LJXXU (H VWDO KHHIW
LQ GH VHSDUDWLHUXLPWH YRRU]JLHQ YDQ GLHSVWURRLVHOER[HQ
RSVWHOOLQJ (H OLJSODDWVHQ ]JLMQ RQGHUYHUGHHOG LQ HHQ ERY

[ OLJSODDWVHQ HQ HHQ RQGHUVWH ULM PHW [ OLJSODDWV
PHW HHQ PHQJVHO YDQ VWUR HQ NDON (H PHONYHHVWDO KHHIW RR
(H GLHUHQ ZRUGHQ JHPRONHQ GRRU |JLM DDQ JLM UDSLG H[LW YDQ &
NRHLHQ ZRUGHQ WZHHPDDO SHU GDJ JHPRONHQ CV PRUJHQV CV D)
PLGGHQJDQJ WXVVHQ GH OLJER[HQ JHEUXLNW DOV ZDFKWUXLPWH
ZHONH WHYHQV GLHQW DOV VHSDUDWLHUXLPWH ,HW WRWDDO DDQV
LV
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FLIXXU T WDOLQGHOLQJ YDQ VWDO & PHW 6RRG OLJEHGGHQ FLMIHU JHHIW KF
VWURKRN VHSDUDWLHUXLPWH (RQNHUEUXLQ VFKXLISRRUWHQ +URHQ YRHGHUJID (
PHW : YHQWLODWRU

E IHVWPDQDJIHPHQW
,HW EHYXLOGH RSSHUY@DGXVMVQHHRNRPSHBRSGLHUBODDWY ,HW EHY
RSSHUYODN ZHUG EHSDDOG GRRU GH RSSHUYODNWH YDQ GH URRVW
PHONYHH HQ MRQJYHH GURJH NRHLHQ WH GHOHQ GRRU KHW DDQWD
LQ GH VHSDUDWLHUXLPWHYV

JHQ OHO\ PHVWURERW UHLQLJW GH URRVWHUYORHUHQ WZHH WRW Y
JHEHXUW HQNHO YRRU KHW XLWULMGHQ

F :HOWLODWLHRSHQLQJHQ
(H JLMJHYHO ODQJV GH >; NDQW YDQ GH VWDO KHHIW HHQ YHQWLO
JLMJHYHO ODQJV GH 23 NDQW YDQ GH VWDO LV GH YHQWLODWLHRS
DDQZH]LJKHLG YDQ HHQ VFKXLISRRUW (H JURRWVWH RSHQLQJ KHHI
NOHLQVWH RSHQLQJ HHQ DIPHWLQJ YDQ P ELM P %DQ GH NRSJH
HHQ VFKXLISRRUW GLH ELM ZDUP ZHHU RSHQ VWDDW

(H YHQWLODWLHRSHQLQJHQ LQ GH JLMJHYHOV JLMQ XLWJHUXVW PH
(HZLQGVFKHUPHQ ZRUGHQ PDQXHHO JHVWXXUG



)U JLMQ YLMI YHQWLODWRUHQ %EELIDQ DDQZH]LJ LQ GH VWDO (H

m' :DQDI HHQ VWDOWHPSHUDWXXU YDQ m' VFKDOHQ GH YHQWLO

m' (H YHQWLODWRUHQ KDQJHQ LQ KHW VFKHUP RS GH >; NDQW H
YDQ >; NDQW QDDU 23 NDQW

(H VWDO KHHIW HHQ RSHQ QRN PHW RSVWDDQGH ZDQGHQ *LJXXU
HQ LV P ODQJ

“LIXXU  2RN PHW .

VWDDQGH ZDQGHQ YDQ VWDO &

G 0LJJILQJ

YJHQ VFKHPDWLVFKH ZHHUJDYH YDQ GH PHONYHHVWDO HQ RPOLJJHQ
LQ *LIJXXU (H PHONYHHVWDO % LV PHW GH JLMRSHQLQJHQ ORRG!
]XLGZHVWHQ YDQ GH VWDO JLMQ JHHQ REVWUXFWLHV 2HW QDDVW G
HHQ RSVODJUXLPWH YRRU PDFKLQHV HQ HHQ UXLPWH YRRU GURJH
MRQJYHHVWDO ( +HERXZ + ZRUGW JHEUXLNW YRRU MRQJYHH HQ GL
YOHHVYDUNHQV 8HQ ]XLGHQ YDQ GH PHONYHHVWDO OLJJHQ ]JHV VOH
VWDDW QRJ HHQ RSHQIURQW YRRU RSVODJ YDQ ORVVH YRHGHUV (H
GH PHONYHHVWDO , HQ * ]LMQ JHERXZHQ YRRU RSVODJ

o

o

)

Noord .

FLIXXU ITFKHPDWLVFKH ZHHUJDYH YDQ GH OLJIJLQJ HQ RPIHYLQJ YDQ PHONYHHVI
JHGHHOWHOLMN RSVODJ YDQ PDFKLQHV HQ JHGHHOWHOLMN HHQ UXLPWH YRRU GUI
*RSVODJUXLPWH + VWDO YRRU MRQJYHH HQ GURJH NRHLHQ , RSVODJUXLPWH



7TWDO &

D 7WDOLQGHOLQJ HQ DIPHWLQJHQ
(H VWDO PHHW P ELM P HQ KHHIW HHQ QRNKRRJWH YDQ P )HQ
VWDOLQGHOLQJ LV WHUXJ WH YLQGHQ LQ *LJXXU (H VWDO KHHIW
LQ GH VHSDUDWLHUXLPWH YRRUJLHQ YDQ HHQ PDW YDQ (HODYDO
EHVWURRLG ZRUGW PHW HHQ PHQJHOLQJ YDQ |DDJVHO HQ NDON ,H'
(H OLJSODDWVHQ JLMQ RSJHGHHOG LQ YLHU ULMHQ GH ERYHQVWH |

OLJER[HQ HQ HHQ ULM YDQ OLJER[HQ GH PLGGHOVWH ULMHQ
PHONYHHVWDO LV HHQ VWURKRN YRRUJLHQ %DQ KHW VWURKRN ]l
WHFKQLVFKH UXLPWHV JLMQ HU QRJ HHQV YLMI DSDUWH OLJER[HQ G

i
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LIXXU VWDOLQGHOLQJ VWDO & PHW 6RRG OLJEHGGHQ FLMIHU JHHIW KHW [
WHFKQLVFKH UXLPWH +HHO VHSDUDWLHUXLPWH VWURKRN (RQNHUEUXLQ VFKXLIS
SRRUWHQ >ZDUWH NDGHUV PHW : YHQWLODWRUHQ

E IHVWPDQDJIHPHQW
,HW PHW PHVWEHVPHXUG ~RZEBMUWGYXODRHHUNRPBHRSLHUBODDWY ,HW
EHYXLOGH RSSHUYODN ZHUG EHSDDOG GRRU GH RSSHUYODNWH YDQC
JLMQ YRRU PHONYHH HQ MRQJYHH GURJH NRHLHQ WH GHOHQ GRRU
OLJEHGGHQ LQ GH VHSDUDWLHUXLPWHYV

JHQ (HODYDO PHVWURERW UHLQLJW GH URRVWHUYORHUHQ YLHUPDD
HOQNHO YRRU KHW XLWULMGHQ

F :HOWLODWLHRSHQLQJHQ
&HLGH JLMJHYHOV KHEEHQ YHQWLODWLHRSHQLQJHQ YDQ P ELM
ZLQGVFKHUPHQ PHW HHQ SRURVLWHLW YDQ (H ZLQGVFKHUPHQ D
EHGLHQG %DQ GH DFKWHUVWH NRSJHYHO ]LMQ WZHH VFKXLISRRU
YHQWLODWLH LQ GH VWDO WH NULMJHQ EHKDOYH WLMGHQV GH NRX



)U JLMQ ]JHV YHQWLODWRUHQ JHEQVWDOOHHUG ERYHQ GH GXEEHOF
YHUSODDWVHQ OXFKW GZDUV RYHU GH YHQWLODWLHULFKWLQJ (H]H
DOV IXQFWLH H[WUD YHUNRHOLQJ WH JHYHQ ERYHQ GH OLJER[HQ

VWDOWHPSHUDWXXU &LM m' VWDUWHQ GH YHQWLODWRUHQ RS HH
YDQ GH FDSDFLWHLW ELM m' &RYHQ GH VWURER[ KDQJW 27Q YHQV
PHW IXQFWLH DDQ RI XLW (H]JH YHQWLODWRU LV JHSRVLWLRQHHUG
QDDU GH VWURER[ WRH

(H XLWODDWRSHQLQJ YDQ GH RYHUVWHHNQRN KHHIW HHQ RSVWDDQ
YDQ GH QRN LV  FP HQ KHHIW HHQ WRWDOH OHQJWH YDQ P

G OLJILQJ
JHQ VFKHPDWLVFKH ZHHUJDYH YDQ GH PHONYHHVWDO HQ RPOLJJHQ
LQ *LJIJXXU (H PHONYHHVWDO % LV PHW GH JLMRSHQLQJHQ ORRG

8HQ ]XLGZHVWHQ YDQ GH VWDO JLMQ JHHQ REVWUXFWLHV )U JLMQ J
P YDQ KHW EHGULMI (H JHERXZHQ & ' ) HQ * GLHQHQ YRRU GH RS
MRQJYHH HQ NDOYHUHQ HQ GURJH NRHLHQ 3S SODDWV ( OLJJHQ ]H)

LIXXU TFKHPDWLVFKH ZHHUJDYH YDQ GH OLJILQJ HQ RPIHYLQJ YDQ PHONYHHVYV
"RSIRN YDQ MRQJYHH HQ NDOYHUHQ HQ GURJH NRHLHQ ( VOHXIVLORDYV ) RSIRN Y
PDFKLQHRSVODJ HQ + EHGULMIVZRQLQJ



1HWHRURORJLVFKH GDWD

(HPHWHRURORJLVFKH JHIJHYHQV YDQ HONH VWDO ZHUGHQ JHGXUHQ (
YLD KHW GLFKWVWELM]LMQGH PHHWVWDWLRQ YDQ KHW /1- RI /21-
JHIRFKW QDDU HHQ PHHWVWDWLRQ PHW HHQ JHOLMNDDUGLJH NOLP
PHW GH vwDO ,LHUPHH ZRUGW EHGRHOG GDW HHQ PHWHRVWDWLRQ
ZHUG YRRU HHQ VWDO GLH WLHQWDOOHQ NLORPHWHUV ODQGLQZL
VIQRSWLVFKH GbwD JHPLGGHOGH PLQLPDOH HQ PD[LPDOH WHPSH
QHHUVODJKRHYHHOKHLG HWF ZHUGHQ RSJHYUWSIOHIGNPRRWKHW /1- Y|
2zQ VWDO EHYRQG KHW GLFKWVWELM]LMQGH PHHWVWDWLRQ JLFK LC
VIQORSWLVFKH GDWD YDQ GLW PHWHRVWDWLRQ ELM KHW /21- RSJHYU
JHEUXLNW RP GH RPVWDQGLJKHGHQ YDQ GH HPLVVLHPHWLQJHQ
WHPSHUDWXXU JHEUXLNW YRRU AGH*PRO@YG M \DLAJI M P B QIS PDYZ BlW

ODQGERXZNXQGLJH UDQGYRRUZDDUGHAQ

(HRQGHU]JRHNVORFDWLHY ZDDU HPLVVLHPHWLQJHQ SODDWVYLQGHQ
HPLVVLHUHGXFHUHQGH WHFKQLHN RI PDDWUHJHO PRHWEDWUHSUHYV
UDSSRUW EHSDOHQ ZH QLHW GH HIILFL QWLH YDQ HHQ HPLVVLHUHC
ZHO GH HPLVVLH YDQ HHQ WUDGLWLRQHOH PHONYHHVWDO ZDDU .
ZRUGHQ WRHJHSDVW )YHQZHO JHOGW RRN KLHU GH UHJHO GDW GH
GH SRSXODWLH YDQ GH :ODDPVH PHONYHHVWDOOHQ

3P WH NXQQHQ WRHWVHQ RI RQGHU]J]RHNVORFDWLHYVY UHSUHVHQWDV
ODQGERXZNXQGLJH UDQGYRRUZDDUGHQ RSJHVWHOG (H PHHVW UHF|
HPLVVLHV XLW YHHVWDOOHQ GLH GRRU HHQ :ODDPV 2HGHUODQG\
QRYHPEHU RPYDWWHQ HHQ JHDFWXDOLVHHUGH YHUVLH YDQ GH ¢
;H KHEEHQ GH]H YRRU PHONYHH RSJHQRPHQ LQ &LMODJH YDQ GLV

-Q 8DEHO ZRUGHQ GH ODQGERXZNXQGLJH UDQGYRRUZDDUGHQ YRR
PDQLHU ZDDURS GH]H JHJHYHQV WLMGHQV GH PHHWSHULRGH RSJHY

8DEHO ODQGERXZNXQGLJIJH YRRUZDDUGHQ HQ ZLMJH YDQ FRQWUROH YDQ GHJ]H YF
YHUPHOIGFK@WOLMQHQ YRRU KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDC

'DWH. :RRUZD &HSDDC

,XLVYH| ,HW DDQWDO GURRJVWDDQGH | +HJHYHQV YD
PHWLQJHQ QLHW PHHU GDQ WIDQ Y KHE HOUDNQHVD B0
PHONNRHLHQ GURRJVWDDQG SSOURJIRMDERDHYGIQJOUP
EHGU
 HW DDQWDO VWXNV MRQJYHH|PBIIJHHIBYEY YORHPGDNURERW
PHWLQJHQ QLHW PHHU GDQ HIQY KWW HURWQ GH DDQWD O
PHONNRHLHQ PHONJHYHQG HQ SURIRDPAPDDIE|DUP
EHGUDJHQ
3S PHHWGDJHQ PDJ KHW DDQWDB®G JHY BEWWD® PHONURERW
DDQZH]LJH GLHUHQ PHONNRHLHQ SOXNYHWRGIDGH QLHW
PHHU GDQ DIZLMNHQ ]JRZHO RWPIUJERPB GRQIDON
ERYHQ YDQ KHW DDQWDO LQ GH VWDO DDQZH]LJH

OLJE
(H PHONJHYHQGH GLHUHQ ZR U|GM\D D@ HBVHF R B HMWYLVQD O
JHPRONHQ

6LEFEKWOLMQHQ YRRU KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDOOHQ YHU



8LMGHQV GH PHHWSHULRGH ZF
HLVHQ LQ KHW &HVOXLW KRXG
KWWSV ZHWWHQ RYHUKHQG Q
DOJHPHQH ]LQ HQ GDDUELQQH
,RXGHQ YDQ GLHUHQ YRRU OD
F4DUDJUDDI ,RXGHQ YDQ UX
SURG

RBSMH YR OG D@ L

Q DDQ F,RRIGVW
QGERXZGRHOHLQ
QGHUHQ YRRU

HURJFERBNGLHUHQ(
O &;&6

‘RRU LHGHUH NRH GLHQW HU H

HQ OLJSODDWYV
+HJHYHQV YDQ

/{OLPDD)

WN(H NRHLHQ ZRUGHQ JHKRXGHQ
RPVWDQGLJKHGHRR®@DPWQG\HU IBW
OXFKW YDQ GH VWDO RS GLHU
SSP EOLMIW

QLYHDX RQGHU @

R Q G DIQ DR \&/HQL J
LH LQ GH

"RHGLQ

J(H GURJH VWRI RSQDPH PRHW
XLW UXZYRHU EHVWDDQ HQ PL
SHU NJ GURJH VWRI EHYDWWH

QUDQWVRHQEHUH

Y(RIREJL B IGQLCPIDHD 0L
QW DIBBEDVHH UK Z

GH EHGULMYHQ
(HIJHPLGGHOGH
NUDFKWYRHGHU
ZRUGW JHUHJLYV
NUDFKWYRHGHU

D QLGHWDDO
)

JLH

X' N

GHQG HQ

WH JLMQ
PHONURERW

H

5 H

Q UXZYRHU

RHLZLW

NHQLQJHQ Y

RSQDPH
WUHHUG YLE
DXWRPDWHQ

4URG)> | :RRU HHQ JDQJEDDU JHPLGC +HJHYHQV YDC
PHONJLIW PLQLPDDO NJ PHHWPHON NRH GDJ|WH JLMQ
' HW WDQNPHONXUHXP JHWDO GLHQW PLQLPDDO
PJ PO WH JLMQ
+H][RQGKHLGRUGW YROGDDQ DDQ GH HL9SRHIUN K@ @& HYQOGLW. WD D O
LQVSHFWKLRHXGHUV YDQ GLHUHQ LQ DOJHERODERHM HQ GDDUELQQHQ
HQ K\JL QPQ F,RRIGVWXN ,RXGHQ YD/Q GLHUHQ YRRU
ODQGERXZGRHOHLQGHQG HQ F4DUDJUDDI ,RXGHQ YDQ
UXQGHUHQ YRRU SURGXFWLHG (H GLHUHQ RS HHQ
JDQJEDDU EHGULMI NULMJHQ YWDQGDDUG YHWHULQDLUH
JRUJ
%DQWDO,HW DDQWDO PHONJHYHQGH HQ+GURRHQW DO QNG PIHORHILRER W
GLH GLHQW PL(V]L
6HILVWUDMLGH QV GH PHWLQJHQ HQ PL|OLHPIHXM QY AKNAMQOP HONURERW

YRRUDIJDDQG DDQ GH PHWLQJ
6DQWVRHQVDPHQVWHOOLQJ
WRWDDO :)1 (:) 3)& HQ )*
WRWDO PL[HG UDWLRQ RI
YRHUFRPSRQHQWHQ YDQ GH
GURRJVWDDQGH NRHLHQ G
GUDFKWLJ MRQJYHH LQGLH
PHHWVWDO
QUHXPJHWDO YDQ GH PHON
%DQWDO PHONNRHLHQ GUR
GUDFKWLJ MRQJYHH HQ QLH
GDJQLYHDX

BLMGHQV GH PHWLQJHQ
1HVWSHLO FP DIVWDQG NH
PHVWRSSHUYODN HQ DDQZH

LQ GH PHVWNHOGHU

5 R SLRHGULNYLLG@BIHD H

UDFKWLJ MRQJYH

A]JLJH PHVWYROX

HID QWVRHQEHUH
JAHLIQLYRHDD\O X (W
, N U/IDRK WHY W HGLI8 U
ORFERHMNQGH N
Q DDQZH]LJ LQ G
WDQNXUHXPJHW

RIJIVWDDQGH NRH
W GUDFKWLJ MR

OGHUERGHP

NHQLQJHQ
6)
DXWRPDWHQ
Q GLILWDDO
RHLHQ

HHQ QLHW
H

DO

LHQ
DJYHH RS

P H




*UHTXHQWLH PDDQGHOLMNY 2Q YRRUDIJDDQJG DDQ
HQ QD DIORRS YDQ KHW YHUZLMGHUHQ YDQ
GULMI PHVW XLW GH PHVWNHOGHU

(DWXP WLMGVWLS VWDUW |HQ HLQGWLMG HQ PHWKRGH
YDQ GULMI PHVW PL[HQ
(DWXP HQ WLMGVWLS VWDUW HQ HLQGWLMG YDQ
YHUZLMGHUHQ YDQ GULMI PHVW XLW GH PHYWNHOGHU
'3 FRQFHQWUDWLH WHPSHUDWXXU HQ UHOD|WLHYH
OXFKWYRFKWLJKHLG LQ GH VWDO
(H ZLM]H ZDDURS YROGDDQ [ZRUGW DDQ WLMGHQV GH
PHHWSHULRGH JHOGHQGH GILHUZHOJLMQVQRUPHQ

+HKDQWHHUGH PHHWVWUDWHIJLH HQ PHHWPHWKRGHYV

,HW GRHO YDQ GH PHHWFDPSDJQH LV RP GH JHPLGGHOGH MDDUOL
QDWXXUOLMN JHYHQWLOHHUGH PHONYHHVWDO LQ :ODDQGHUHQ YD
EHSDOHQ ZHUG HU JHE UL\ WHPIDINPWE B PAHTKVWUDWHJILH ,LHUYRR
YLHU VWDOOHQ YHUVSUHLG LQ :ODDQGHUHQ JHVHIOH PWHHUGHBEQ JF
YROGHGHQ DOOHPDDO DDQ GH KLHU YRRUDI RSJHVWHOGH GHILQLWIL
-QOHLGLQJ

&LQQHQ GH]H PHHW F DAPSHH QrHH U ¥ BIGLHOD H Q & R HiPIHHEW R MWRKR GHVH P LV V L
YDQ GH YLHU VWDOOHQ WHE BRRWH-®: I R @WEZ IV MNRIOGEHD PHHWPB BWKR (
KHW RQGHU]JRHN YDQ :DQ 3YHUEHNH HW DO HQ (H :RJHOHHU HW
ZRUGHQ GH YHQWLODWLHGHELHWHQ EHSDDOG RS EDVLV YDQ OXFKYV
3RN GH JDVFRQFHQWUDWLHYV YDQ GH XLWJDDQGH OXFKW ZRUGHQ
WZHHPEHHWPHWERBMVHHUG RS KHWG:D&JIJSIERWRFROZRUGW LQ GLYHUYV
ODQGHQ ]RDOV 2HGHUODQG (XLWVODQG HQ (HQHPDUNHQ :)6%
PHHWPHWKRGH JRDOV RPVFKUHYHQ LQ KHW :)6% SURWRFRO ZRUGH
YDQ GH WUDFHU JDV UDWLR PHWKRGH (H YHQWLODWLHGHELHWHQ Z
LQ '2Q HQ URQG GH VWDO HQ GH YHGRRBKGH DEURZN EN 16 LYHDUOH B & L
PHHWPHWKRGH ZRUGHQ GH JDVFRQFHQWUDWLHY FHQWUDDO LQ GH \

JHQ RYHU]JLFKW YDQ GH PHHWSHULRGHY SHU VWDO LV WH YLQGHQ L«

1HHU JHGHWDLOOHHUGH LQIRUPDWLH RYHU EHLGH PHWKRGHV NDQ
%PPRQLDNFRQFHQWUDWLHY HQ VHFWLH "HQWLODWLHGHELHWHQ

IHHWSHULRGH HQ LQWHQVLWHLW

3S HON YDQ GH YLHU VWDOORFDWLHYVY ZHUG JHGXUHQGH HHQ MDDL
PHHWPHWKRGHYV 8DEHO WRRQW HHQ RYHU]JLFKW YDQ GH PHHW:

EDEHO SYHUJLFKW YDQ GH PHHWSHULRGHV SHU PHHWORFDWLH

ORFI 4HUI

& w

& w

& WRW
& W

3S KHW JHELHG YDQ PHHWLQWHQVLWHLW ZHUG JHNR]JHQ RP QLHW
YHUGHHOG RYHU GH WRWDOH PHHWSHULRGH YDQ HHQ MDDU ]J]RDOV Y



PDDU ZHO RP GH PHHWDSSDUDWXXU FRQWLQX WH ODWHQ GRRUPHWH
PRJHOLMNH LQVFKDWWLQJ WH PDNHQ YDQ GH ZHUNHOLMNH DPPRQLL
GLW GH PRJHOLMNKHLG LQ]JLFKW WH NULMJHQ LQ GH PDWH ZDDULQ
KHW PHHWMDDU

%YPPRQLDNFRQFHQWUDWLHYV

,HW YRRUQDDPVWH YHUVFKLO WXVVHQ GH :)6% HQ -0:3 PHHWPHW
FRQFHQWUDWLHPHWLQJHQ JLMQ GH ORFDWLHYV ZDDU GH EHPRQVWH!
DPPRQLDNFRQFHQWUDWLHY SODDWV YLQGW ORFDWLHV YHU]DF
YRRU GH OHLGLQJHQ HQ GH JDVDQDO\]HUV JLMQ YRRU EHLGH PHHWP
LQ IHHWRSVWHOOLQJ

ORFDWLHYV YHU]DPHOOHLGLQJHQ

*LIXXU HQ *LJXXU WRQHQ HHQ VFKHPDWLVFKH ZHHUJDYH YDQ G
YRRU JRZHO GH -0:3 DOV GH :)6% PHHWPHWKRGH

e i

"RRUDDQ]L YH YDQ GH YHUJDPHOOH
JHEUXLNW YRRU GH -0:3 PHHWPHWKRGH GH EODXZH GULHKRHN LV GH OHLGLQJ LQ
GH URGH GULHKRHNHQ JLMQ GH OHLGLQJHQ YRRU KHW EHPRQVWHUHQ YD




. = R | I - e

LIXXU &RYHQDDQJLFKW YDQ HHQ VFKHPDWLVFKH ZHHUJDYH YDQ GH YHUJDPF
YHUJ]DPHOOHLGLQJHQ GH URGH EROOHQ GH VWDDOQDPHSXQWHQ NULWLVFKH FDSIL
JHYDO HU YRRU HHQ SXQWPHWLQJ ZRUGW JHNRJHQ (H JURHQH GULHKRHN JH

D -0:3 PHHWPHWKRGH

-Q GH X¥RMDEHQ GULH YHU]DPHOOHLGLQJHQ JHSODDWVW ZDDUYDQ W2Z
LQZDDUWYV YDQ GH 23 HQ >; RSHQLQJ HQ #7Q RQJHYHHU FP RQ
VWDDOQDPHQSXQWHQ YDQ GH YHU]J]DPHOOHLGLQJHQ DDQ GH JLMRSH
RQGHU GH ERYHQNDQW YDQ GH VWDORSHQLQJ *LJXXU



“LIXXU  OLQNV IRWR YDQ VWDDOQDPHSXQW DDQ JLMRSHQLQJ YDQ VWDO UH?

&XLWHQ &ZHUVWINWDQGDDUG 727Q VWDDOQDPHSXQW WHU KRRJWH Y
JLMRSHQLQJHQ YRRU]JLHQ DDQ GH GDNUDQG PHW XLW]JRQGHULQJ YD
P YDQ GH VWDO ZHUG XLWJHYRHUG -QGLHQ LQ HHQ VWUDDO YDQ
DDQZH]LJ ZDV ZHUG GLW XLWJHEUHLG QDDU HHQ YHU]DPHOOHLGLQ.

VWDO & >: NDQW RS P YDQ GH VWDO

VWDO & 23 NDQW DDQ GDNUDQG

VWDO & 23 NDQW DDQ GDNUDQG

LIXXU OLQNV *RWR YDQ VWDDOQDPHSXQW EXLWHQ GH VWDO LQ FHQWUXP YD

EXLWHQ GH VWDO



E :)6% PHHWPHWKRGH
>RDOV YRRUJHVFKUHYHQ LQ KHW :)6% SURIMDRE R G/SVIBWG MY HXHV VW D D ¢
P ERYHQ GH YORHU JHSODDWVW )U ZHUG JHNR]JHQ RP GH YHU]DPHOC
(H NOHLQVWH DIVWDQG YDQ GH YHU]DPHOOHLGLQJ WRW GH YORHU E
ODDJVWH QRN YDQ DOOH VWDOOHQ QO RS P KRRJWH

&XLWHQ G U/GNDPO GH]JHOIGH YHU]JDPHO OHLGLQJHQ JHEUXLNW ]RD
PHHWPHWKRGH

I1HHWRSVWHOOLQJ

(H YHU]DPHOOHLGLQJHQ ZDUHQ JHPDDNW YDQ 48*) 4RO\8HWUD*OX
4RO\)WK\OHHQ LQ GH DQGHUH GULH VWDOOHQ (H VWDDOQDPHS!:
YHU]DPHOOHLGLQJ JHaQVWDOOHHUG *LJXXU (HJH VWDDOQDPHSX
XLWJIJHUXVW PHW HHQ ILOWHU GLH HHQ GHELHW YDQ O PLQ SHU
PDQLHU ZHUG HHQ XQLIRUPH VWDDOQDPH RYHU GH OHQJWH YDQ GH
YDQ SRPSHQ ZHUG GH OXFKW GRRUKHHQ GH OHLGLQJHQ QDDU HHQ F

JONH YHU]DPHOOHLGLQJ ZzDV JHFRQQHFWHHUG PHW HHQ PHHWEXLV

JDV JHVDPSOHG GRRU GH JDVDQDO\]HU 3PGDW KHW QLHW PRJHOLMN
PHW 2zQ DQDO\]HU ZRUGW JHEUXLN JHPDDNW YDQ HHQ PXOWLSOHT}
PLOXWHQ YDQ PHHWEXLY ZDW HUYRRU JRUJW GDW LHGHUH PHHWEXL



YU ZHU

“LIXXU  *RWR YDQ PHHWEXL]JHQ HQ PXOWLSOH[HU

G HHQ E\SDVV SRPS JHEUXLNW RP FRQWLQXH JDVVWURRP GRI

PLQLPDOLVHHUW KHW ULVLFR RS FRQGHQVDWLH LQ GH OHLGLQJHQ H

RSWUH
DGVRU

HGW WXVVHQ VWDDOQDPH HQ DQDO\WH GRRU GH JURWH OHQ
SWLH HIITHFWHQ LQ GH PHHWOHLGLQJHQ

(LYHUVH JDVDQDO\]HUV ZHUGHQ JHGXUHQGH GH PHHWFDPSDJQH LQJ

JHQ RY

4LFDUUR 'DYLW)\ 6LQJ GRZQ +DV 'RQFHQWUDWLRQ %QDO\]HU
"HUHQLJGH 7WDWHQ

R PRGHO + VLQJIOQDOD M P,

R PRGHO + 2, '3 23 ', ,3
%[HWULV PHHWER[ PHHWER[ RQWZRUSHQ HQ VDPHQJHVWHO
PRGXOHV YDQ %[HWULV /™JLVZLO >ZLWVHUODQG +DV (F
FRQFHQWUDWLHYV 8XQDEOH (LRGH ODVHU 8(0 +DV (HWH!
FRQFHQWH@ WHIQV7PDUWJIDV VBIZRVIRY '3VPDUW+%7 1LNURVHQVRL
,HLOEURQQ (XLWVODQG

HUJLFKW YDQ GH JHEUXLNWH DQDO\JHUV NDQ JHYRQGHQ ZRU

SHU ORFDWLH

8DEHO +HEUXLNWH DQDOIJHUV SHU ORFDWLH

ORFI 4HUI % QD (
& W | 4ALFDUUTF
A W 4LFDUUR +
W R W %[HWULV
& W | % [H\
A W | % [HW
W R W %[HWULV

%[HWULV LV HHQ PHHWE¥RIHREEWR 2,

(HJH D

QDO\]HU + EHYDWWH HQNHOH XSJUDGHV W R Y GH VWDQGDUC

RSHUDWLQJ PRGH HQ HHQ XSJUDGH PHW WHIORQ FRDWLQJ HQ IORZ DXWRPD'
-Q GLW RQGHU]JRHN ZHUGHQ HQNHXQ GH HPHAHVUNWHYHQV YDQ 2,



'HQWLODWLHGHELHWHAQ
-0:3 PHHWPHWKRGH

&LM GH -0:3 PHHWPHWKRGH ZRUGHQ GH YHQWLODWLHGHELHWHQ E
PHWLQJHQ GRRU GH YHQWLODWLHRSHQLQJHQ YDQ GH VWDO )HQ .
PHWKRGH LV WH YLQGHQ LQ 'RRUHYLWV HW DO 3QGHUVWDD
PHWKRGH FRQFUHHW ZHUG WRHJHSDVW RS GH YLHU VWDOORFDWLH)\

D 9OWUDVRQH DQHPRPHWHUYV
(H OXFKWVQHOKHLGVPHWLQJHQ ZHUGHQ XLWJHYRHUG PHW EHKXOS
WRHVWHOOHQ PHWHQ GH OXFKWVQHOKHLG DDQ GH KDQG YDQ GH WL
XOWUDVRQH JHOXLGVSXOV HQ GH RQWYDQJHU YDQ GH]H SXOV -Q C
8KLHVY VHQVRUHQ JHEUXLNW 9OWUDVRQLF %QHPRPHWHUV ( [ [
+«WWLQJHQ (XLWVODQG &LM DOOH DQGHUH VWDOOHQ DOVRRN LQ
YDQ KHW W\SH ;LQGVRQLF JHEUXLNW +LOO -QVWUXPHQWY OLPLW#
GDWD PHHU EHSDDOG GH YHFWRUZDDUGHQ ZHUGHQ SHU PLQXXW
PLQXWHQ GDWD

3P HHQ UHSUHVHQWDWLHYH LQVFKDWWLQJ WH PDNHQ YDQ GH OXFK
ZHUGHQ RS WZHH ORFDWLHV SHU JLMRSHQLQJ QO RS HQ YDQ
XOWUDVRQH DQHPRPHWHUV JHSODDWVW LQ HHQ YHUWLFDDO SURILF
RSHQLQJ KRRJWH JH]LHQ YDQDI GH RQGHUNDQW YDQ GH JLMRSHQLQ

-Q VWDO & ZHUGHQ ELMNRPHQG DFKW DQHPRPHWHUY JHeQVWDOOH'
)2Q H[WUD YHUWLFDDO SURILHO PHW YLHU DQHPRPHWHUV LQ
JHQ YLMIGH DQHPRPHWHU LQ HON YDQ GH YHUWLFDOH SURILH
GH WRWDOH KRRJWH YDQ GH RSHQLQJ
8ZHH H[WUD DQHPRPHWHUYV LQ GH RSHQLQJHQ YDQ GH NRSJH

JHQ RYHUJLFKW YDQ DOOH DDQZH]LJH DQHPRPHWHUV LQ VWDO &
EHVFKULMYLQJ YDQ GH UHGHQHQ RP GH]J]H HIf[WUD DQHPRPHWHUV WH |

(H ODQGERXZHU YDQ VWDO & KDG JHZLNNHOGH SDNNHQ YRRUGURR
GH YHUWLFDOH SURILHOHQ LQ GH 23 RSHQLQJ GDDURP ZHUG HHQ
JHEQVWDOOHHUG WXVVHQ GH DQHPRPHWHUV GLH KLQGHU JRXGHQ N
JLMNDQW YDQ GH RSHQLQJ

0DQJV GH >; RSHQLQJ YDQ VWDO & ZHUG JHGXUHQGH GH PHHWSHULI
GDW KHW JHZDV HHQ JULOOLJ VQHOKHLGVSURILHO JRX NXQQHQ YHUT
RP HHQ YLMIGH DQHPRPHWHU RQGHUDDQ LQ GH WZHH YHUWLFDOH S
(LW RS YDQ GH WRWDOH KRRIJWH YDQ GH RSHQLQJ

-Q VWDO & ZDUHQ HU DDQ GH NRSJHYHO DDQ GH NDQW ]JRQGHU GH W
GLH JHGXUHQGH KHW JURRWVWH GHHO YDQ GH PHHWFDPSDJQH RSH
RSHQLQJHQ GLFKW -Q HON YDQ GH]H RSHQLQJ ZHUG HHQ H[WUD D¢
GH GLFKWVWELM]LMQGH PXXU YDQ GH RSHQLQJ HQ RS HHQ KRRJWH
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LIXXU (HWDLO YDQ GH SRVLWLRQHULQJ YDQ GH DQHPRPHWHUV LQ PHONYHHVW,
GH DQHPRPHWHUV LQ GH JLM HQ NRSJIJHYHOV DDQ (H URGH VWHUUHQ JHYHQ GH SR
NDGHUV QDDVW KHW SODWWHJIJURQG JHYHQ HHQ GHWDLO YDQ GH SRVLWLRQHULQJ

SHUFHQWDJHV WRQHQ GH KRRIWH YDQ GH DQHPRPHWHUV UHODWLHI WHQ RSJLFK

E 7FKHUPHQ
(HYHQWLODWLH GRRUKHHQ GH VWDO ZHUG LQ DOOH PHONYHHVWDO ¢
LQ GH ]JLMRSHQLQJHQ (H]H ZLQGVFKHUPHQ NRQGHQ RS LHGHUH SR
KHOHPDDO DIJHVORWHQ %IKDQNHOLMN YDQ GH PHHWORFDWLH ZH
DXWRPDWLVFK Rl PDQXHHO GRRU GH YHHKRXGHU JHUHJHOG ]LH
HQ KXQ RPJHYLQJ

‘RRU KHW EHSDOHQ YDQ KHW YHQWLODWLHGHELHW GRRUKHHQ GH V\
JHNHQG JLMQ ,LHUYRRU ZHUG JHEUXLN JHPDDNW YDQ WUHNGUDDG
PHHWEHUHLN YDQ PP %OWKHQ 7HQVRUV 'RQWUROV 6LMVZLMN
& 8RW MXOL ZHUG LQ VWDO & JHEUXLN JHPDDNW YDQ HHQ OD
EHSDOHQ )U ZHUG HHQ ODVHU YDQ KHW W\SH ;88 0 % 7-'1 :DOC
ERYHQ DDQ GH RSHQLQJ HQ HHQ UHIOHFWRU DDQ GH ERYHQNDQW Y
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75%
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LIXXU 7FKHPDWLVFKH YRRUVWHOOLQJ YDQ GH RSVWHOOLQJ YRRU KHW PHWHQ
YDQ GH VWDO (H EROOHQ VWHOOHQ DQHPRPHWHUV YRRU (H SRVLWLH LQ GH RSHQ
GH WRWDOH KRRIWH YDQ GH RSHQLQJ

F -QVWDOODWLH LQ GH QRN RSHQLQJ
-Q HONH QRN ZHUGHQ GULH DQHPRPHWHUV JHoeQVWDOOHHUG *LJX}
EHYRQGHQ JLFK LQ KHW]HOIGH YODN DOV GH DQHPRPHWHUV LQ GH
DQHPRPHWHU EHYRQG JLFK HU WXVVHQLQ LQ KHW PLGGHQ YDQ GH ¢

LIXXU RRUDDQJLFKW YDQ HHQ VFKHPDWLVFKH ZHHUJDYH YDQ GH SRVLWLH Y
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LIXXU &RYHQDDQJLFKW YDQ HHQ VFKHPDWLVFKH ZHHUJDYH YDQ GH SRVLWLH

G EHUHNHQLQJIVZLM]H GHELHWHQ
(H EHUHNHQLQJHQ ZHUGHQ XLWJHYRHUG ]JRDOV RPVFKUHYHQ DOV C
LQ GLW UDSSRUW ZHUG GH JHOLMNQDPLJH 2HGHUODQGVWDOL
33" JHEUXLNW ,HW DOJHPHQH SULQFLSH LV GDW GH ZLQGVQHOF
DQHPRPHWHUV JHEUXLNW ZRUGHQ RP GH KRHYHHOKHLG OXFKW GL
YHUODDW WH EHUHNHQHQ *LJXXU (H EHQRGLJGH YHFWRUZDD
ZLQGVQHOKHLG RS WH EUHNHQ LQ YHFWRU FRPSRQHQWHQ GLW GR
ZLQGVQHOKHLG HQ GH FRVLQXV YDQ GH ZLQGULFKWLQJ -HGHUH DC
YLHU YHFWRUHQ SHU YHUWLFDDO DQHPRPHWHU SURILHO :HUYROJ|
RSSHUYODNWH RQGHU GH FXUYH 33' EHSDDOG (H]H 33' ZHUG WRH
RSHQLQJ HQ YHUPHQLJYXOGLJG PH\¥LGH RRIQEAHD & DHH G HR 8 FACH.FOW LA
OHQIJWH YDQ PHWHU KHHIW WZHH YHUWLFDOH DQHPRPHWHU SURIL
HHQ JHOLMN GHHO YDQ GHJH RSHQLQJ GXV PHWHU YDQ GH OHQJ
GRRU GH]H GHHORSSHUYODNWHV LV GDQ KHW WRWDOH YHQWLODWL.
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Vioer Vioer Vioer

| OOC x breedte opening => debiet |
LIXXU 7TFKHPDWLVFKH ZHHUJDYH YDQ EHUHNHQLQJIVZLM]H YHQWLODWLHGHE

:)6% PHHWPHWKRGH

,HW YHQWLODWLHGHELHW ZRUGW EHSDDOG YLD GH WUDFHU JDV |
PDVVDEDODQV (H JHPRGHOO DHNRBHYYWLW WDRRMRMDBQ3HQ PHVW ZRUC
PHW GHFRRQFHQWUDWLHY JHPHWHQ LQ HHQ UHSUHVHQWDWLHI VWDD(
GH FRQFHQWUDMLBHYDQJBDQGH OXFKW ,LHUXLW NDQ KHW YHQWLO
(DDU GHSWBRGXFWLH YDQ GH GLHUHQ R D DIKDQNHOLMN LV YDQ GH
PHWKRGH HQNHO JHVFKLNW RP HHQ JHPLGGHOG YHQWLODWLHGHELF

D ORFDWLH PHHWOHLGLQJ
(H ' 3FRQFHQWUDWLHY ZHUGHQ EHSDDOG PHW GH]HOIGH PHHWRSVW!
FRQFHQWUDWLHY WH PHWHQ ]JLH %PPRQLDNFRQFHQWUDWLHV

E '3 SURGXFWLHPRGHOOHQ
(H'3SURGXFWLH LQ GH VWDO ZRUGW EHUHNHQG RS EDVLYVY YDQ GH '-+
HW DO (HIH UHNHQUHJHOV EHSDOHQ PHW EHKXOS YDQ YHUVFK
YDQ HHQ NRH SHU GDJ PHW HHQ FRQYHUVLHIDFWRU ZDDUGH DI
GH PHVWSXW ZRUGW GH KLWWH SWRGXFWILH RED HEHWR QDIGH FDUDP I
DIKDQNHOLMN YDQ GH GLHUFDWHJRULH HQ KHWJJHPLGGHHOG JH
JHPLGGHOGH GUBGBPEKMQNLNMGGUDFKW {GMI PRHOONS GRG XL K5 L H U
JHZLFKWVWRHQDPH; XD@ MRAHYIHH HQHUILHZIDNUGHJRRHWWRI (H
YROJHQGH IRUPXOHY ZHUGHQ JHEUXLNW

1HONYHH

2%dL ratwaxXf°E tt;s E sax ,’St’;
(URJH NRHLHQ

2% ratwaxXt®E sax ,’8t’;
.RQJYHH GUDFKWLJ

S
Srrr

S
srrr

) 3 . tu wyaty Erdurtl | S
2 %1 VR E 5l— F : E k' p—
Gl ratyax ’6|/ SP sFrésyGS;p sax. srrr

.RQJYHH QLHW GUDFKWLJ

2%dL raty Ax Vi E U F sp, YA ETatigle
odl yax 5T P! sFrésyes;pU'srrr




3P GH WRWD®OWHRGBFWLH LQ GH VWDO WH EHSDOHQ SHU
'8 SURGXFWLH YDQ DOOH GLHUFDWHJRULH Q YHUPHQLJYXOGLJG PH
YHUYROJHQV RSIHWHOG %DQJH]LHQ ERYHQVWDDQGH IRUPXO|
VWDQGDDUGWHPSHUDWXXU YDQ m' LV HIWWURB & FRMRIHJ WHWE HUGIRIGHIQIH |
VWDOWHPS&UHAKRWRUEBR SBRGXFWLH WH FRUULJHUHQ GLHQW RQGHUV'
UXQGYHH JHEUXLNW WH ZRUGHQ

2%dugoasauvlp @ ksrrr Evir F6eco@sSrrr

-Q KHW JHYDO YDQ QDWXXUOLMN JHYHQWLOHHUGH VWDOOHQ NRPW

PHW GH WHPSHUDWXXU EXLWHQ GH VWDO (H]JH WHPSHUDWXXU ZHU!
EHVFKUHYHQ RQGHU IHWHRURORJLVFKH GDWD ,HW DDQWDO GLH
YLD GH VWDOFRPSXWHU 3S GH VWDOFRPSXWHUV ZRUGW JHZHUNW

GLH GDWD KDDOW XLW 'U\VWDO ,RUL]JRQ (HOSUR RI 7PDUWGDLU\ H
URQG KHW PDQDJHPHQW LQVHPLQDWLHY NDOYLQJHQ MRQJYHH |
,RUL]JRQ (HOSUR HQ 7PDUWGDLU\ ]LMQ PHUNJHERQGHQ SURJUDPPDD

RRU GUDDIJWLMG JHZLFKWVWRHQDPH HQ KHW JHZLFKW YDQ GH GLH

ZDDUGHQ JHZHUNW 8DEHO (HJH ZDDUGHQ ZHUGHQ RYHUJHQRPHQ
LV DDQ KHW :)6% SURWRFRO

E8DEHO 4DUDPHWHUZDDUGHQ@ JHEUXL $WRYGXFW KH AR IGE\OCHIH JHBQZBBUGHQ ZH!
RYHUJHQRPHQ YDQ KHW UHNHQEODG GDW JAMRSTHQAZ L V¥ DD KWL [) &8 VBILRRQV R X RX
SURWRFROOHQ

ADUDF ;DDLU
%DQWDO GLHUHQ (DJHOLMNVH ZDD
+HZLFKW PHONJHYHQGH NRHLHQ NJ
+HZLFKW GURJ

+HZLFKW GUDFKWLJ MRQJYHH NJ
+HZLFKW MF

(UDDJWLMG G

(UDDJWLMG GUDFKWLJ MRQJYHH
JOHUJLHZDDUGH YRHU
+HZLFKWVWRHQDPH MRQJYHH NJ GDJ

F @HUHNHQLQJIVZLM]H
(H '3SURGXFWLHPRGHOOHQ EHUHMNHQEX FOML BHHRS GG € 0GIH 'IDDURP Z

RRN GH GRRU GH DQDORROQFBMHVMDMQ H/ XLWIHPLGGHOG SHU GDJ HQ
JHPLGGHOG YHQWLODWLHGHELHW SHU GDJ

'RQFUHHW ZRUGHQ GH GDJJHPLGGHOGH FRREHRW EHW OB D JMIWPHI W H G
GDJJHPLGGHOGH FRQFHQWUDWLHV JHPHWHQ LQ GH PHHWOHLGLC
% opeoms HQ GH EHUHMW@GHFWLHZDDUGHQ JHEUXLNW LQ YROJHQG
YHUPHQLJYXOGLGLQQWHRW SSP RP WH+UHRHQXEKQYDDU P

(%)

- Y/ AP EA- _a?a_.\'(? ;
8AJPEH=PEA Q?IE[L@. ® sr

woRiah ? piaonmp AdA?

KWWSV 7277 YHUD YHULILEDWLRQ HX QO WHVW SURWRFROOHQ



IZDOLWHLWVFRQWUROH
'RQWUROH YDQ GH YHQWLODWLHEDODQV ELM GH -0:3 PHHW

&LM GH -0:3 PHHWPHWKRGH ZRUGHQ GH OXFKWGHELHWHQ SHU VWDC
ODDW WRH RP PHW EHKXOS YDQ GH ZHW YDQ EHKRXG YDQ PDVVD F
HHQ YROXPHEDODQV RS WH VWHOOHQ YRRU LHGHUH VWDO ,LHUEL
YHUJHOHNHQ PHW KHW JHPHWHQ XLWJDDQGH GHELHW 3S GH]H PDQL
GH PHHWRSVWHOOLQJ SHYH\QWS B QB RO LB DICMW HQUDWEVVHQ KHW LQJ
OXFKWGHELHW ELM HHQ PHHWORFDWLH NDQ HURS ZLM]HQ GDW GH
QLHW WRHJHSDVW NDQ ZRUGHQ PHW HHQ DDQYDDUGEDUH RQ]JHNHUK

(H NZDOLWHLWVFRQWUROH ZHUG XLWJHYRHUG ELM HONH PHHWORF!
PHW EHKXOS YDQ HHQ RUWKRJRQDOH UHJUHVVLH ,LHUELM ZHUG J
XLWJIDDQGH OXFKWGHELHWHQ XLWJHPLGGHOG SHU XXU RYHU HHQ S
GH [ HQ \ DV ZHUG YHURQGHUVWHOG QXO WH JLMQ -QGLHQ GH OXF
JRX GH KHOOLQJ JHOLMN ]JLMQ DDQ 3S EDVLV YDQ H[SHUW MXGJH
DIZLMNLQJ YDQ GH KHOOLQJ WHQ RS]JLFKWH YDQ YDVWJHOHJG RS
GLW PHHWUDSSRUW ZHUG YROGDDQ DDQ KHW JHVWHOGH NZzZDOL
PHHWRSVWHOOLQJ YRRU GH EHSDOLQJ YDQ KHW YHQWLODWLHGHELF
RS :ODDPVH VWDOOHQ 3S 72Q VWDOORFDWLH NRQ QLHW YROGDDQ
GH]H UHGHQ ZHUG HHQ QLHXZH VWDOORFDWLH JH]RFKW

+HGXUHQGH GH PHHWSHULRGH ZHUGHQ GH YHQWLODWLHEDODQV
NZDOLWHLWVFRQWUROH

6DQGYRRUZDDUGHQ JHVWHOG ELM GH -0:3 PHHWPHWKRGH

3P HHQ FRUUHFWH HPLVVLHEHUHNHQLQJ WH NXQQHQ JDUDQGHUHQ P
DDQWDO UDQGYRRUZDDUGHQ RSJHOHJG

D +HVORWHQ SRRUWHQ

ARRUWRSHQLQJHQ NXQQHQ RPZLOOH YDQ SUDNWLVFKH UHGHQHQ QL
&LMJHYROJ NDQ KHW OXFKWGHELHW GRRU HHQ RSHQVWDDQGH SF
YHHKRXGHUV ZHUG JHYUDDJG GH SRRUWHQ HQNHO WH RSHQHQ L«
PHHWORFDWLH ZHUGHQ DOOH IXQFWLRQHOH SRRUWHQ YRRUJLHQ YD
6HIOHFWLRQ 4KRWRHOHFWULF &0ORFN 7HQVRU PHW P GHWHFWLH UI
RI HHQ SRRUW RSHYU \ZMDGW®RIMHOWPLVVLHY EHUHNHQG PHW GH -0
GLH PRPHQWHQ ZDDURS 22Q RI PHH U GIHW H \5 RIRIQWHQURIRH QF V MR IQBLHX
YHUPLMGHQ GDW LQFRUUHFWH YHQWLODWLHGHELHWHQ HQ ELMJHY
ZRUGHQ 1RJHOLMNV JRX GLW FULWHULXP RSJHKHYHQ NXQQHQ ZRUG
YHUZDDUORRVEDDU JRX EOLMNHQ WHQ RS]JLFKWH YDQ KHW WRWDOH
KLHU PRJHOLMN XLWVOXLWVHO RYHU JHYHQ

E 9QLGLUHFWLRQDOLWHLW

JHQ FRUUHFWH HPLVVLHEHUHNHQLQJ PHW GH -0:3 PHHWPHWKRGH L\
YROOHGLJ IXQFWLRQHHUW DOV LQODDW RI DOV XLWODDW -QGLHQ G
DDQ GLH VWDORSHQLQJ HHQ PHQJHOLQJ YDQ LQJDDQGH HQ XLWJ
YHUYROJHQV OHLGHQ WRW HHQ IRXWLHYH EHUHNHQLQJ YDQ GH HP
YRRUZDDUGH YDQ XQLGLUHBAIQR GCBHIOYWRUWD DY GHY RBQGXQLGLUHFW
YROGDDQ LQGLHQ LQ HONH VWDORSHQLQJ GH ZLQGVQHOKHLGVYHF
GHELHWVEHUHNHQLQJ XQLGLUHFWLRQHHO JLMQ (LW EHWHNHQW GEC
LQ RI XLW PRHWHQ DDQJHYHQ



&LM ODJH ZLQGVQHOKHGHQ NXQQHQ GH ZDDUGHQ ]JLFK RQGHU GH E
EHYLQGHQ (H EHSDOLQJVOLPLHW ZHUG YDVWJHOHJG RS PV YRR
GH 8,-)7 VHQVRUHQ &LM ZLQGVQHOKHGHQ RQGHU GH]H EHSDOLQJVO
VQHOKHLG QLHW ZRUGHQ JHJDUDQGHHUG HQ ]JRX PHQ RQWHUHFKW |
YRRUZDDUGH YDQ XQLGLUHFWLRQDOLWHLW LV YROGDDQ 3PZLOOH
RQGHU GH EHSDOLQJVOLPLHW QLHW PHHJHQRPHQ ELM GH FRQWURO

'DQQHHU HHQ LQEUHXN RS GH YRRUZDDUGH YDQ XQLGLUHFWLRQDOL
GDWDSXQW XLW GH GDWDVHW YHUZLMGHUG HQ ZRUGHQ JHHQ HPLVV

1HHU JHGHWDLOOHHUGH LQIRUPDWLH KLHURYHU LV WHUXJ WH YLQG

F 3QWEUHNHQGH ZDDUGHQ

'DQQHHU QLHW DOOH GDWD YRRU KDQGHQ LV RP HHQ GHELHW WH NX
RS HHQ YHFWRUZDDUGH YDQ HHQ DQHPRPHWHU HHQ VFKHUPSRVLWI
ZRUGW GDW GDWDSXQW ZHJJHODWHQ HQ ZRUGHQ JHHQ HPLVVLHV El

6DQGYRRUZDDUGHQ JHVWHOG ELM GH :)6% PHHWPHWKRGH
-Q KHW :)6% PHHWSURWRFRO ZRUGHQ WZHH UDQGYRRUZDDUGHQ JHV

4HU JHPHWHQ XXU GLHQHQ GH JHPHWHQ VWDOFRQFHQWU]
DFKWHUJURQGZDDUGH -QGLHQ QLHW YROGDDQ LV DDQ GH,
YHUZLMGHUG WH ZRUGHQ XLW GH GDWDVHW

1ILQVWHQV YDQ GH JHPHWHQ XUHQ RS HHQ GDJ GLHQHQ EH
DDQ GH]H YRRUZDDUGH YROGDDQ LV ZRUGW GH]H GDJ YHUZL

/IDOLEUDWLH JDVDQDO\]JHUV RS EDVLYVY YDQ ULQJWHVWHQ E

(H JDVDQDO\]HUV ZHUGHQ JHNDOLEUHHUG RS EDVLV YDQ PHHWJHJHY
KHW JHDFFUHGLWHHUG UHIHUHQWLH LQVWLWXXW :-$QW3H 1RO :HU\
FRQFHQWUDWLHYV ZHUGHQ DDQ GH WRHVWHOOHQ YLD HHQ ULQJOHLC
PLQXWHQ :RRBRMFHQWNUDWLHYV SSP ZHUG HHQ ODQJHUH VWDE
PLQXWHQ )QNHO GH ODDWVWH WZHH PLQXWHQ DDQ GDWD ZHUGHC
RS WH VWHOOHQ HQ GLW PHW EHKXOS YDQ OLQHDLUH UHJUHVVLH

LIXXU 3SVWHOOLQJ YDQ DQDOIJHUV DDQ GH ULQJOHLGLQJ LQ :-



'HOGYDOLGDWLH JDVDQDO\]JHUV PHW EHKXOS YDQ JDVIOHYV

-HGHUH ]JHV ZHNHQ ZHUGHQ GH JDVDQDO\]HUV RQGHUZRUSHQ DDQ

JDVIOHVVHQ 8LMGHQV GH]JH WHVWHQ ZHUGHQ YBIY AKKH\® CHRH3/HV HIDV
DDQJHERGHQ -HGHUH VWDS ZHUG PLQXWHQ DDQJHKRXGHQ YROGF
WH ODWHQ VWDELOLVHUHQ ,HW JHPLGGHOGH VLJQDDO YDQ GH ODD
RP HHQ YDOLGDWLHYHUJHOLMNLQJ RS WH VWHOOHQ PHW EHKXOS YD
UHVLGXHOHQ YDQ GH]H OLQHDLUH UHJUHVVLH ZHUGHQ JHEUXLNW RF
WH HYDOXHUHQ (H YDOLGDWLHYHUJHOLMNLQJ KDG GH YROJHQGH Y|

% 0aUoraaadoacabtBWoascoaadoacad B KQP

(H DEVROXWH UHVLGXHOHQ ZHUGHQ YHUYROJHQV EHSDDOG GRR
FRQFHQWUDWLH EHNRPHQ PHW%GHHQD GHGDWQBNEHJIEHOLMRAQREQW UL
UHODWLHYH UHVLGXHHO ZRUGW EHUHNHQG GRRU KHW YRRUJDDQGH}
FRQFHQWUDWLH (H DEVROXWH UHVLGXHHO PRHVW DDQ YROJHQGH F
YDQ GH DDQJHOHJGH FRQFHQWUDWLH ZHUG JHSORW

x O0LJJHQ GH UHVLGXHOHQ ZLOOHNHXULJ URQG YHUGHHOG#

x 'HUWRQHQ GH UHVLGXHOHQ HHQ SDWURRQ EY HHQ NZDGUDWL\

x -V GH JURRWWH YDQ GH PD[LPDOH DEVROXWH UHVLGXHHO DFF
YRRU ODJH FRQFHQWUDWLHY EY RQGHU SSP

RRU zDW GH UHODWLHYH UHVLGXHOHQ EHWUHIW

X )U ZHUGHQ OLPLHWHQ YDVWJHVWHOG YRRU GH PD[LPDOH DIZLI
-QGLHQ GH]H KRJHU LV GDQ PRHW KHW PRGHO PRJHOLMNV Z
KRJHU LV GDQ EHKDOYH ELM ODJH FRQFHQWUDWLHYV SSP
PRGHO ZRUGW HU VDPHQ PHW GH WHFKQLVFKH PHGHZHUNHUYV
NDQ ELMYRRUEHHOG HHQ RQGHUKRXG RI KHW YHUYDQJHQ JLMQ

(H GDWD GLH WLMGHQV GH]H KHUKDDOGH FRQWUROHV ZHUGHQ YHU]
GH WRHVWHOOHQ RQGHUKHYLJ ZDUHQ DDQ GULIW 3QGHU GULIW YH
GH PHWLQJHQ YDQ HHQ VHQVRU GRRUKHHQ GH WLMG ,HW YDVWVWH
ZRUGW RS EDVLV YDQ OLQHDLUH UHJUHVVLH JHGDDQ ,LHUELM ZRUC
E XLW GH YHUVFKLOOHQGH NDOLEUDWLHYHUJHOLMNLQJHQ V\VWHPI
,LHUYRRU ZRUGW HHQ PRGHO YDQ GH YROJHQGH YRUP JHEUXLNW

%oasuoraaaosacabcFE 2 PER@gapcpasdoacabedb @QPEFEBKQP

‘RRU HHQ WRHVWHO GDW JHHQ GULIW YHUWRRQW HQ GXV VWDELF}
FR IILFL QWHQ F HQ G EHLGH QXO JLMQ 1HW EHKXOS YDQ K\SRWKHV!
QXOK\SRWKHVHV F LV QXO HQ G LV QXO DDQQHPHOLMN ]JLMQ RS ED
YHUVFKLOOHQGH YHOGFRQWUROHV %DQ GH KDQG YDQ GH S ZDD
UHJUHVVLHDQDO\VH NDQ GDQ EHSDDOG ZRUGHQ Rl HHQ WRHVWHO \
S ZDDUGH GLH NOHLQHU LV GDQ KHW JHNR]JHQ VLJQLILFDQWLHQLYHI
QXO RI G LV QXO YHUZRUSHQ ,HW YHUZHUSHQ YDQ GH QXOK\SRWKt}
DDQZH]LJ NDQ ]LMQ RS GH PHWLQJHQ YDQ HHQ DQDO\]HU :HUYROJHC
LH KRH JURRW LV KHW HIIHFW YDQ GH GULIW LQ YHUJHOLMNLQJ PH

8LMGHQV GH XLWYRHULQJ YDQ GH YHOGYDOLGDWLHVY ZRUGHQ GH O
YHUPLMGHQ GDW GDWD YDQ GH YHOGYDOLGDWLHYV RSJHQRPHQ ]R:
LQYORHGHQ YDQ KHW RQGHUEUHNHQ YDQ GH PHWLQJHQ RS GH JHP!



ZHUG EHVOLVW RP GH GDWD YDQ GH GDJHQ ZDDURS YHOGYDOLGDWL
GH GDWDVHW YDQ WRW

&HUHNHQLQJ HPLVVLH

>RZHO ELM GH :)6% DOV GH -0:3 PHHWPHWKRGH ZRUGW GH HPLVVL
FROQOFHQWUDWLH YDQ KHW JDV LQ GH XLWJDDQGH OXFKW JHFRUULJF
GH LQJDDQGH OXFKW WH YHUPHQLJYXOGLJHQ PHW KHW JHPLGGHO
OXFKW YROJHQV YROJHQGH DOJHPHQH IRUPXOH

"ch LBUK® AmUcUOORsoT: Y AMa000RedO¢

1HW
)2, ' HPLVVLH DPPRQLDN J XXU RI J GDJ
I XLWIDDQG OXPXWGHHEHEGEBW P
"2, xtwippodH b RRMFHQWUDWLH DPPRQLDNLQ XLWIDDQGH OXFKW J P
"2, Loiopoch FKRRRFHQWUDWLH DPPRQLDNeLQ LQJDDQGH OXFKW J P

-0:3 PHHWPHWKRGH

,HW FRQWLQX PHWHQ ¥FBQFR@WQDBMLY, DOV GH GHELHWHQ LQ GH VW
RPHPLVVLHZDDHUBHQBNH QH®RRU GH JDVFRQFHQWUDWLHY ZRUGW HON
NHHU SHU XXU EHPHWHQ )QNHO GH ODDWVWH PLQXXW SHU PHHWO
YDQ YHUGHUH EHUHNHQLQJHQ RP QD LMOHIIHFWHQ YDQ GH YRULJH |

(H PHHWOHLGLQJ JHEUXLNW YRRU GH EHSDOLQJ YDQ GH LQJDDQGH
ULFKWLQJ YDQ GH OXFKWVWURPLQJ GRRU GH VWDO )HQ FRQFUHHW
GH 23 XLWJDDQGH RSHQLQJ ZRUGW JHPHWHQ ZRUGW GH FRQFHQWU|
GH >; NDQW JHEUXLNW DOV GH FRQFHQWUDWLH YDQ GH LQJDDQGH
LQJDDQGH OXFKW KRJHU ZDV GDQ GH FRQFHQWUDWLH LQ GH XLWJDEC
XLW GH GDWDVHW YHUZLMGHUG 3RN GH FRQFHQWUDWLHYV LQ GH Q
ULFKWLQJ YDQ GH OXFKWVWURPLQJ GRRUKHHQ GH VWDO -Q KHW P
YDQ GH WZHH RSHQLQJHQ DOV LQODDW GLHQW ZRUGW GH EXLWHQ |
GH VWDO JHQRPHQ DOV LQJDDQGH FRQFHQWUDWLH -Q GH XLW]RQ
RSHQLQJHQ DOV LQODDW IXQFWLRQHUHQ ZRUGW KHW JHPLGGHOGH

(H YHQWLODWLHGHELHWHQ ZHUGHQ XLWJHPLGGHOG SHU XXU 3P H!
JDUDQGHUHQ PRHW GH ZLQG JHGXUHQGH GH YROOHGLJH PHHWF\FC
NRPHQ 1HW GH]HOIGH ULFKWLQJ ZRUGW EHGRHOG GDW KHW WHNHQ
YHUDQGHUW -QGLHQ QLHW DDQ GH]H YRRUZDDUGH YROGDDQ LV E
YHQWLODWLHGHELHWHQ QRFK GH JHPHWHQ JDVFRQFHQWUDWLHV L
ZHUGHQ GDQ RRN QLHW PHHJHQRPHQ LQ GH YHUGHUH EHUHNHQLQJH

JHQ HPLVVLH SHU XXU ZHUG EHUHNHQG GRRU KHW FRQFHQWUDWLHY}
OXFKW WH YHUPHQLJYXOGLJHQ PHW KHW GHELHW YDQ GH XLWJDD(
JLMRSHQLQJHQ DOV YRRU GH QRNRSHQLQJ

(HHPLVVLH SHU XXU ZRUGW JHGHHOG GRRU KHW DDQWDO DDQZH]LJ}
GH PHWLQJHQ -Q KHW LGHDOH JHYDO LV HU YRRU HON XXU YDQ KHV
HPLVVLHZDDUGHQ SHU XXU RSJHWHOG RP GH WRWDOH DPPRQLDNHP
KHW DDQWDO RQWEUHNHQGH XUHQ EHSHUNW JRX JLMQ #Q GH HPLVVI
GH RQWEUHNHQGH HPLVVLHZDDUGHQ LQJHVFKDW NXQQHQ ZRUGHQ
DDQWDO RQWEUHNHQGH HPLVVLHZDDUGHQ HQ KHW JULOOLJ HPLVVL
OHLGHQ WRW HHQ IRXWLHYH LQVFKDWWLQJ YDQ GH ZHUNHOLMNH HP



JHNR]HQ RP DOOH EHVFKLNEDUH HPLVVLHZDDUGHQ RS WH WHOOHQ |
EHVFKLNEDUH XUHQ HQ WH YHUPHQLJYXOGLJHQ PHW KHW DDQWDO
QRHPHQ ZH GLW GH FKHUVFKDOLQJ YDQ GH FXPXODWLHYH HPLVVLHZ

3P GH HPLVVLHZDDUGH SHU MDDU WH EHUHNHQHQ YRRU HHQ WUDG
KHW JHPLGGHOGH EHUHNHQG YDQ GH KHUVFKDDOGH FXPXODWLHYH
RS GLW JHPLGGHOGH LV HHQ PDDW YRRU GH YDULDWLH WXVVHQ GH

)6% PHHWPHWKRGH

%DQJH]LHQ KHW YHQWLODWLHGHELHW YROJHQV GH]JH PHWKRGH HQN
RRN HHUVW GH JHPAIQGBGRQEHQ@WUDWLH LQ GH LQJDDQGH OXFKW HQ F
:)6% YHU]DPHOOHLGLQJ EHSDDOG ZRUGHQ RS EDVLV YDQ GH XXUZDLE
GH]HOIGH PDQLHU EHSDDOG DOV YRRU GH -0:3 PHHWPHWKRGH ,HW
SHU NDQDDO ZRUGW JHEUXLNW HQ UHSUHVHQWDWLHI YHURQGHUVW
GDW XXU :HUYROJHQV ZRUGW KHW GDJJHPLGGHOGH YDQ GH :)6
FRQFHQWUDWLH YDQ GH LQJDDQGH OXFKW ZRUGW EHSDDOG GRRU
DFKWHUJURQGOHLGLQJ 2) LQJDDQG RI >; LQJDDQG HQ GDQ GH OD
GDJJHPLGGHOGH FRQFHQWUDWLH DDQ GH :)6% YHU]DPHOOHLGLQJ ZF
DFKWHUJURQGFRQFHQWUDWLH HUYDQ DI WH WUHNNHQ RP YHUYR
GDJIJHPLGGHOGH YHQWLODWLHGHELHW EHSDDOG JRDOV RPVFKUHYH

(H HPLVVLH SHU GDJ ZRUGW JHGHHOG GRRU KHW DDQWDO DDQZH]L.
YDQ GH PHWLQJHQ -Q KHW LGHDOH JHYDO KHE MH YRRU HONH GDJ Y
DOOH HPLVVLHZDDUGHQ SHU GDJ RS RP GH WRWDOH DPPRQLDNHPL)\
KHW DDQWDO RQWEUHNHQGH GDJHQ EHSHUNW ]JRX JLMQ 2Q GH HPLVV
GH RQWEUHNHQGH HPLVVLHZDDUGHQ LQJHVFKDW NXQQHQ ZRUGHQ
DDQWDO RQWEUHNHQGH HPLVVLHZDDUGHQ HQ KHW JULOOLJ HPLVVL
OHLGHQ WRW HHQ IRXWLHYH LQVFKDWWLQJ YDQ GH ZHUNHOLMNH HP
JHNR]JHQ RP DOOH EHVFKLNEDUH HPLVVLHZDDUGHQ RS WH WHOOHQ |
EHVFKLNEDUH GDJHQ HQ WH YHUPHQLJYXOGLJHQ PHW KHW DDQWDO

3P GH HPLVVLHZDDUGH SHU MDDU WH EHUHNHQHQ YRRU HHQ WUDGL
KHW JHPLGGHOGH EHUHNHQG YDQ GH KHUVFKDDOGH FXPXODWLHYH

(DWDYHUZHUNLQJ HQ DQDO\VH
%OOH EHUHNHQLQJHQ ZHUGHQ XLWJHYRHUG LQ 4\WKRQ

'ROQWUROH RS YROOHGLJKHLG NZDOLWHLW HQ FRQVLVWHQ

3P KHW YHUOLHV DDQ GDWD GRRU GHIHFWHQ LQ GH PHHWRSVWHO
GDJHOLMNV RSJHYROJG YLD HHQ RQOLQH SODWIRUP +UDIDQD +UI
LQWHUQHW VWRULQJHQ HQ HOHNWULFLWHLWVRQGHUEUHNLQJHQ ZH!

‘RRU ZDW PLVVHQGH ZDDUGHQ LQ GH GDWDVHW EHWUHIW ZHUG HHC
HU ZDDUGH RQWEUDN LQ GH GDWD YDQ GH DQHPRPHWHUV GH VFKI
GH EHUHNHQLQJ YDQ GH 33' GDWD SHU PLOQXWHQ ZHUG GLW S
ORJLVFKHUZLMV ZDV KHW RRN QLHW PRJHOLMN RP HHQ HPLVVLH WH
HHQ JDVFRQFHQWUDWLH RQWEUDN



%DQJH]LHQ HU YHHO GDWD JHDJJUHJHHUG ZRUGHQ HQ HU QRJDO ZI
ZHUG KHW DDQWDO GDWDSXQWHQ ZDDURS HHQ HPLVVLHZDDUGH JH
EHUHNHQLQJHQ

TWDQGDDUGLVDWLH YDQ GH HPLVVLHYV

'ROJHQV 3JLQN HW DO HQ GH PHHERWGHF B G WHHP [PNHVH WM @ DDKME G IQMIQH
JHVWDQGDDUGLVHHUG QDDU YHUVFKLOOHQGH SDUDPHWHUV GLH W
NXQQHQ YDUL UHQ (ULH SDUDPHWHUV ZRUGHQ KLHUELM LQ EHVFKF
Geuc@d% PHONXUHXPFRQFHQWUDWLH 19° PJ PO HQ KHW EHYXLOC
344: P (H EXLWHQWHPSHUDWXXU ZRUGW JHFRUULJHHUG QDDU KHW
&HOJL RQJHYHHIHW JRDOW LQ 2HGHUODQG (H WZHHGH IDFWRU LV K
YRRU :ODDQGHUHQ JHPLGGHOGDDWNWH SDWDPHWHU LV KHW EHYXLC
HONH KHW JHPLGGHOGH EHYXLOGH RSSHUYODN LV LQ :ODDQGHUHQ
ZHUG GH ZDDUGH YDQ 2HGHUGIQE WSROHIHNED VW QO P

+H]JLHQ HU QLHW YROGDDQ LV DDQ GH ODQGERXZNXQGKBN UDQGYF
EHYXLOGH RSSHUYODN YDULHHUW RYHU GH PHHWSHSHEBGH.HHUG JHN
WH JHEUXLNHQ $BUSGDBWSO DD V

3OGHUVWDDQGH IRUPXOH ZHUG JHEUXLNW RP GH VWDQGDDUGLVDWL

4 3/, L i 7 A N -G_QA Ty - ~ Sr . ,
ol |A(&aa%zjyllaoa§@m,?54yﬁ5|mapu s € ovawrees,

BLFKWOLMQHQ YRRU KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDOOHQ YHU
KWWSV 77ZZ PHWHR EH QO NOLPDDW NOLPDDW YDQ

EHOJLH NOLPDDWDWODY NOLPDDWNDDUWHQ OXFKWWHPSHUDWXXU JHPLGGF
KWWSV Z7ZZZ PFF YODDQGHUHQ EH QO FRQWHQW XUHXPJHKDOWH

3S PHHWGDJHQ PDJ KHW DDQWDO LQ GH VWDO DDQZH]LJH GLHUHQ PHONN
DIZLMNHQ ]RZHO QDDU EHQHGHQ DOV ERYHQOLDERKH® DDQWDO LQ GH VWLE



6HVXOWDWHQ GLVFXVVLH

1HWHRURORJLVFKH GDWD
+HPLGGHOGH RPIJHYLQJVWHPSHUDWXXU

(HIJHPLGGHOGH WHPSHUDWXXU JHPHWHQ ELM HON YDQ GH YLHU ZHH

3P GH WUHQG GXLGHOLMN WH PDNHQ ZRUGW KLHU GH JHPLGGHO
JHPLGGHOGH GDJZDDUGHQ ZHUGHQ EHSDDOG RS EDVLV YDQ ZDDU
GRRUKHHQ :ODDQGHUHQ YHUVSUHLG OLJJHQ EOLMNW KHW YHUVEKI
PHHWORFDWLHYV EHSHUNW WH JLMQ

LIXXU "HUORRS YDQ GH WHPSHUDWXXU WLMGHQV GH UHVSHFWLHYHOLMNH PHHU
QDELMKHLG YDQ GH YLHU PHHWORFDWLHYV

S8DEHOOHQ W H P WRQHQ YRRU HON YDQ GH YLHU PHHWORFDWLH
RPIJHYLQJVWHPSHUDWXXU YRRU HONH PDDQG WLMGHQV GH PHHWSH!

8DEHO I1LQLPXP JUHPLGGHOGH HQ PD[LPXP RPIHYLQIVWHPSHUDWXXU m' SHU P
PHHWSHULRGH RS EDVLV YDQ XXUZDDUGHQ

&

1L
+HP
1D

8DEHO 1LQLPXP JHPLGGHOGH HQ PD[LPXP RPIHYLQIVWHPSHUDWXXU m' SHU P,
PHHWSHULRGH RS EDVLV YDQ XXUZDDUGHQ

1LQ
+HP
1D




E8DEHO 1LQLPXP JUHPLGGHOGH HQ PD[LPXP RPIHYLQIVWHPSHUDWXXU m' SHU P
PHHWSHULRGH RS EDVLV YDQ XXUZDDUGHQ

&

1LQ
+HP
1D]

8DEHO I1LQLPXP JHPLGGHOGH HQ PD[LPXP RPIHYLQIJVWHPSHUDWXXU m' SHU P
PHHWSHULRGH RS EDVLV YDQ XXUZDDUGHQ

1LQ
+HP
1D]

'LQGVQHOKHLG HQ @ULFKWLQJ

(H ZLQGVQHOKHLG HQ ULFKWLQJ JHPHWHQ LQ GH EHVFKRXZGH ZH}t
*LIXXU DDQ GH KDQG YDQ ZLQGUR]JHQ :RRU DOOH ZHHUVWDWLRQ
KRRIGIDNHOLMN XLW KHW ]JXLGZHVWHQ RI ]XLG]XLGZHVWHQ NZDP :
ELMKRUHQGH ZLQGVQHOKHGHQ ZHHUJHJHYHQ (H PHGLDQH ZLQGVQH

PV PV HQ PV YRRUPHHWORFDWLHV & & & HQ & UHVSHFV
YDQ GH]JH VQHOKHGHQ ODJ WXVVHQ PV YRRU VWDO & HQ P
KHHQ YDOW YDQ GH GDWD WXVVHQ PV HQ PV LQGVQHO}!

HHUGHU XLW]RQGHUOLMN YDQ GH GDWD



LIXXU JLOGURJHQ YDQ GH ZLQG JHGXUHQGH GH PHHWSHULRGH ELM G



ODQGERXZNXQGLJH UDQGYRRUZDDUGHAQ
%DQWDO GLHUHQ KXLVYHVWLQJ

,HW WRWDDO DDQWDO UXQGHUHQ LQ GH VWDO WLMGHQV GH UHV
PHHWORFDWLHY ZRUGW ZHHUJHJHYHQ LQ *LJXXU

%DQ GH ODQGERXZNXQGLJH UDQGYRRUZDDUGH GDW KHW DDQWDO P
PLQLPDDO GLHQW WH ]JLMQ ZHUG RS HON PRPHQW WLMGHQV GH P

3S PHHWORFDWLHY & HQ & ZDUHQ HU VWHHGY HQNHOH GURRJVWDD
GH PHHWSHULRGH &LM PHHWORFDWLH & EHGURHJ GLW DDQGHHO J
GURRJVWDDQGH NRHLHQ YRRU MRQJYHH ZDV GLW JHPLGGHOG H
ZDV KHW DDQGHHO MRQJYHH JHPLGGHOG HQ PD[LPDDO -Q
PHHWSHULRGH QRRLW GURRJVWDDQGH NRHLHQ DDQZH]LJ ,HW LV GX
ODQGERXZNXQGLJH YRRUZDDUGHQ ZRUGW YROGDDQ GURRJVWD
GH vWDO JHGXUHQGH GH PHHWSHULRGH

JHQ DQGHUH ODQGERXZNXQGLJH UDQGYRRUZDDUGH LV GDW RS Pl
DDQZH]LJH GLHUHQ PHONNRHLHQ SOXV MRQJYHH QLHW PHHU GDQ

DOV ERYHQ YDQ KHW DDQWDO LQ GH VWDO DDQZH]LJH OLJER[HQ 3|
ZHUG YROGDDQ ZHUGHQ KHW DDQWDO DDQZH]LJH GLHUHQ JHGHHOGC
OLJSODDWVHQ H[FO GH OLJEHGGHQ LQ GH VHSDUDWLHUXLPWHV Y]
D@H EH]HWWL®D\Q GBIPE ODQGERXZNXQGLJH UDQGYRRUZDDUGH ZHU
WLMG YROGDDQ )U LV HHQ JURRW YHUVFKLO WH PHUNHQ WXVVHQ
YROOHGLJH PHHWSHULRGH ERYHQ GH PD[LPDOH WRHJHVWDQH EH]HW
XLW]RQGHULQJ YDQ HHQ NRUWH SHULRGH RRN HHQ KRJHU EH]JHWWL
YDQ 7WDO & YROGRHW DDQ KHW EHJLQ HQ KHW HLQGH YDQ GH P
UDQGYRRUZDDUGH -Q KHW PLGGHQ YDQ GH PHHWSHULRGH LV GH
7WDOORFDWLH & YROGRHW RQJHYHHU GH KHOIW YDQ GH PHHWSH

EHIHWWLQJVJIJUDDG (H RYHULJH WLMG OLJW GH EHJHWWLQJVJUD
q &
LIXXU THUORRS YDQ KHW WRWDDO DDQWDO NRHLHQ % HQ GH EH]JHWWLQJVJUD.

3QGDQNV KHW IHLW GDW KHW EHYXLOGH YORHURSSHUYODN QLHW
UDQGYRRUZDDUGHQ OLMNW GLW HHQ FUXFLDOH YDULDEHOH GLH L
EHYXLOGH RSSHUYODN LV PRJHOLMNV JHOIV UHOHYDQWHU GDQ GH
EDVLV YDQ KHW DDQWDO EHW KEIINYEQLWDHS O IRIEFHIIGGHIDN ZHUG RS WZ
EHSDDOG 8DEHO GRRU GH RSSHUYODNWH YDQ GH URRVWHU\
PHONYHH HQ MRQJYHH GURJH NRHLHQ WH GHOHQ GRRU KHW DDQWD
LQ GH VHSDUDWLHUXLPWHYV HQ GRRU GH RSSHUYODNWH YDQ GH



YRRU PHONYHH HQ MRQJYHH GURJH NRHLHQ WH GHOHQ GRRU KHW
+H]JLHQ KHW ZHUNHOLMNH DDQWDO DDQZH]LJH GLHUHQ YDULHHUW GF
VWHUN YHUVFKLOW YDQ KHW DDQWDO OLJEHGGHQ NULMJIJW GH WZF
RSJLFKWH YDQ GH HHUVWH 3S EDVLV YDQ GH WZHHGH EHUHNHQLQJ
GbwbO & HHQ PHUNHOLMN JURWHU EHVPHXUG RSSHUYODN SHU DD

PP LQ YHUJHOLMNLQJ PHW GH DQGHUH GUIHQRVWDPOHQ JHPLGGHC

EDEHO SYHUJLFKW YDQ KHW EHOXUBQ@EHRGS §HUYHVDHD PSDJ QH

& & & &
&HVPHXUG RSSHUYODN SHU OLJEHG
1LQLPDDO EHVPHXUG RSSHUYODN SHU GLHU
+HPLGGHOG EHVPHXUG RSSHUYODN SHU GLHU
1D[LPDDO EHVPHXUG R
&HVPHXUG RSSHUYODN SHU YHUJXQGH GLHUSODDWYV

/OLPDDW

(H ODQGERXZNXQGLJH UDQGY R R UZRDIDAHOHIV VYW O M LGD WHGBIX'BKW YDQ
GLHUQLYHDX RQGHU GH SSP PRHW EOLMYHGE R)GIKHR WHIDWE KW YD
WHUXJ WH YLQGHQ LQ 8DEHOOHQ WRWZDDY¥S EQ VGEIVHYIHEG & b HRH H P
PHHWFDPSDJQH ZHUGHQ RSJHPHWHQ ND @ REMRORMWUHIONVZ RV GLHQ VGDDID
HQ & VWHHGV RQGHU SSP JLMQ JHEOHYHQ -Q VWDO & ZHUGHQ Z
SSP RSJHPHWHQ (LW ZDV KHW JHYDO RS PHHWGDJ QO

6DQWVRHQ

8LMGHQV GH PHHWSHULRGHQ YDQ 7?7Q MDDU ]JLMQ GH UDQWVR
PHONYHHEHGULMYHQ & & & HQ & EHYUDDJG (H JHPLGGHOG!
UDQWVRHQHQ JLMQ RSJHOLMVW LQ 8DEHO ZDDUELM HHQ RQGHUVF
UXZYRHU PDaVNXLO JUDVNXLO HQ ELMSURGXFWHQ HQ NUDFKWYRH
RS UDQWVRHQEHUHNHQLQJHQ YDQ GH EHGULMYHQ HQ JHHIW GXV JI
‘RRU GH EHGULMYHQ & & HQ & NRQGHQ GH JHJHYHQV RYHU GH JHI
NUDFKWYRHGHUDXWRPDWHQ ZRUGHQ PHHJHQRPHQ LQ GH EHUHNHQ
‘RRU EHGULMI & ZDUHQ GHUJHOLMNH JHJHYHQV QLHW EHVFKLNEDD
KLHU HQNHO HHQ LQVFKDWWLQJ EHWUHIW

,HW LV EHODQJULMN WH YHUPHOGHQ GDW GH EHUHNHQGH UDQWVRH
GH GDDGZHUNHOLMNH RSQDPH GRRU GH NRHLHQ (LW NRPW GRRUGD
KRHYHHOKHGHQ DOV GH GDDGZHUNHOLMNH RSQDPH YDQ UXZYRHU
& RQWEUHNHQ 3P GLH UHGHQ GLHQHQ GH UHVXOWDWHQ PHW GH
JHEQWHUSUHWHHUG

,HW DDQWDO UDQWVRHQZLVVHOV YDULHHUGH WXVVHQ GH EHGULMYF
& YLMI ZLVVHOV JHGXUHQGH KHW MDDU ,HW JHPLGGHOGH LQJHVFK
YDQ GH GURJH VWRI HQ GH YHUGHOLQJ YDQ PDeaVNXLO JUDVNXLO
KLHURQGHU ZHHUJHJHYHQ LQ 8DEHO



8DEHO ,HW DDOQWDO UDQWVRHQZLVVHOV HQ HHQ LQVFKDWWLQJ YDQ KHW DDQGH.
GH YLHU PHONYHHEHGULMYHQ WLMGHQV GH PHHWSHULRGHQ

& & & &
%DQWDO UDQWVRHQZLVVHOV

+HPLGGHOG U)(ZYRHAU

A A A
1DaVNXLO (7 A A A A
+UDVNXKD ) ) ) )

&LMSURGXEWHQ A A A

,HW JHPLGGHOG DDQGHHO UXZYRHU PDaVNXLO JUDVNXLO HQ ELMSURGXFWHQ

SHUFHQWDJH YDQ GH WRWDOH JHVFKDWWH (7 RSQDPH :RRU EHGULMYHQ & & HQ &

‘RRU EHGULMI & RQWEUHHNW GH]H LQIRUPDWLH ZDDUGRRU KHW ZHUNHOLMNH
-QFOXVLHI HHQ EHSHUNW DDQGHHO KRRL HQ OX]JHUQHNXLO

&HYDW GLYHUVH ELMSURGXFWHQ ]JRDOV ELHWHQSHUVSXOS GUDI YRHG

+HHQ YDQ GH EHGULMYHQ YROGRHW DDQ GH UDQGYRRUZDDUGH (
VWRIRSQDPH XLW UXZYRHU PRHW EHVWDDQ DDQJH]JLHQ KHW DDQGF
OLJW :ODDQGHUHQ ]JLMQ JHIJHYHQV RYHU GH JHPLGGHOGH UDQWVRHC(
VFKDDUV )FKWHU RS EDVLV YDQ HLJHQ -0:3 GDWD HQ KHW HLQGZ
YDVWIJHVWHOG GDW GH UDQGYRRUZDDUGH YDQ QLHW UHDOLVWLYV
JHPLGGHOGH HHUGHU&BIBQGEMIHE KBOHIW KHW ODDJVWH DDQGHHO UX:
&RYHQGLHQ LV KLHU JHHQ UHNHQLQJ JHKRXGHQ PHW GH ZHUNHOLM
H[WUD NUDFKWYRHGHUJLIW RS EDVLV YDQ PHONSURGXFWLH ZDDU
PRIJIHOLMNV QRH EHGBUWLRAYHY KDQWHUHQ RYHUZHJHQG PDaVULMNH
RQJHYHHU @ PDaVNXLO @ JUDVNXLO HQ @ ELMSURGXFWH

8DEHO JHHIW GH YHURQGHUVWHOGH WRWDOH GURJH VWRIRSQDPH
(7 3)& J HQ UXZ HLZLWJHKDOWH J NJ (7 YDQ KHW WRWDOH U
EHUHNHQGH UDQWVRHQHQ HQ GH NUDFKWYRHGHUJLIW :RRU EHGUL
NUDFKWYRHGHUJLIW DDQJH]LHQ ZHUNHOLMNH JHIJHYHQV RQWEUHNEFE

E8DEHO -QVFKDWWLQJ YDQ GH WRWDOH GURJH VWRIRSQDPH HQ GH LQKRXG )1
JHEDVHHUG RS GH EHUHNHQGH UDQWVRHQHQ HQ GH NUDFKWYRHGHUJLIW RRU EH
DDQJH]LHQ ZHUNHOLMNH JHIHYHQV RQWEUHNHQ

& & & &
(7 RSQDPH NJ G n n n n
)1 NJI (7 n n n n
(:) J NJ (7 n n n n
3)& J n n n n
6) J NJ (7 n n n n

(H JHVFKDWWH JHPLGGHOGH GURJH VWRIRSQDPH YDQ GH EHGULMY
ZDDUELM HHQ ORJLVFK YHUEDQG JLFKWEDDU LV WXVVHQ GH JHVFKD)
HON EHGULMI ]JLH 8DEHO RRU EHGULMI & OLJW GH ZHUNHOLMI



DDQJH]LHQ GH EHUHNHQLQJ JHHQ UHNHQLQJ KRXGW PHW GH IHLWE
DDQYXOOHQGH NUDFKWYRHGHUJLIW RS EDVLVY YDQ PHONSURGXFWLH

RRU EHGULMI & ZRUGW GH JHVFKDWWH GURJH VWRIRSQDPH DOV XL
GLW EHGULMI GH KRRJVWH PHONSURGXFWLH UHDOLVHHUW ]JRX GH JI
PHW GH :)1 LOKRXG RYHUHHQNRPHQ PHW HHQ SURGXFWLH YDQ NJ
GDW GH ZHUNHOLMNH GURJH VWRIRSQDPH ZDDUVFKLMQOLMN ODJHU
KHW JHEUXLN YDQ EHUHNHQGH UDQWVRHQHQ DOV LQGLFDWLH YRRU

(H EHUHNHQGH UDQWVRHQLQKRXG YDQ GH YHUVFKLOOHQGH EHGL
VDPHQVWHOOLQJ YDUL UHQG YDQ WRW )1 NJ (7 WRW  J (:
,HW JHVFKDWWH UXZ HLZLWJHKDOWH YDULHHUW WXVVHQ HQ

YROGRHQ DDQ GH UDQGYRRUZDDUGH YDQ PLQLPDDO J UXZ HLZLW
(H GDDGZHUNHOLMNH RSQDPH YDQ KHW UDQWVRHQ NDQ HFKWHU LQ®
UXZYRHGHUPHQJHOLQJ HQ NUDFKWYRHU ZDW RRN HHQ LPSDFW
VDPHQVWHOOLQJ YDQ KHW WRWDDO UDQWVRHQ :RRU EHGULMI & |
DDQJH]LHQ HU JHHQ JHJHYHQV EHVFKLNEDDU JLMQ RYHU GH ZHUNHO

IHONSURGXFWLH HQ XUHXPJHKDOWH

(H PHONSURGXFWLH HQ KHW YHUORRS YDQ KHW XUHXPJHKDOWH LQ (
YLHU PHHWORFDWLHY ZRUGW ZHHUJHJHYHQ LQ *LJXXU

8DEHO WRRQW GH JHPLGGHOGH PHONSURGXFWLH YRRU HON YDQ
XUHXPJHKDOWH LQ GH PHON (H GLHUHQ LQ VWDOOHQ & HQ & KDGG
JHOLMNDDUGLJH JHPLGGHOGH PHONSURGXFWLH RQJHYHHU NJ GlI
KLHUPHH JHGXUHQGH GH YROOHGLJH PHHWSHULRGH DDQ GH PLQLPE
JHVWHOG LQ GH ODQGERXZNXQGLJH UDQGYRRUZDDUGHQ (H GLHUF
GXLGHOLMN ODJHU PHONSURGXFWLH RQJHYHHU NJ GLHU GDJ (H .
SHUFHQWLHO ZDDUGH OLJJHQ ERYHQ GH PLQLPDOH ZDDUGH YDQ |
PHHWSHULRGH ZDDUELM GH PHONSURGXFWLH RQGHU GH]H PLQLPDO!

,HW XUHXPJHKDOWH YDQ GH PHON GLH WLMGHQV GH PHHWSHULRGH
HQ PJ PO &LM VWDOOHQ & & HQ & ZHUG RYHU GH YROOHGL
ODQGERXZNXQGLJH UDQGYRRUZDDUGH PLQLPDDO PJ PO ) C
PHONXUHXPJHKDOWH HHQ EHSHUNW DDQWDO NHHU RQGHU GH PLQLP
SHUFHQWLHOZDDUGH EHGURHJ PJ PO HQ ODJ KLHUPHH UXLP E

8DEHO +HPLGGHOGH SURGXFWLH HQ XUHXPJHKDOWH YDQ GH PHON LQ GH YLHU

& & & & 1LQLPDOH
ZDDUGH
1IHONSURGXFWLH n n n
?NJ GLHU GDJA
QUHXPJHKDOWH n n n n

?PJ POA

ODQGERXZNXQGLJH UDQ(RSJHQFL6LFKWOLMQHQ YRRU KHW EHSDO
YHUVLH




% &

LIXXU IHONSURGXFWLH % HQ KHW XUHXPJHKDOWH & LQ GH PHON YRRU GH Y
PHHWSHULRGHYV

(LVFXVVLH

ODQGERXZNXQGLJH UDQGYRRUZDDUGHQ JLMQ RSJHVWHOG RP HUYR!
XLWJHYRHUG ZRUGHQ RS VWDOOHQ GLH UHSUHVHQWDWLHI JLMQ YRF
GDW DQGHUH HPLVVLHUHGXFHUHQGH LQJUHSHQ GDQ GLHJHQH GLH R
JRXGHQ JHYHQ YDQ GH JHPHWHQ HPLVVLHUHGXFWLH -Q GLW RQGHU
WHFKQLHN RI PDDWUHJHO RQGHU]JRFKW PDDU LV KHW GH EHGRHOLQ
YDQ HHQ PHONYHHVWDO LQ :ODDQGHUHQ (H PHHWORFDWLHV ZF
UDQGYRRUZDDUGHQ GLH GRRU H[SHUWHQ ZDUHQ RSJHVWHOG RP E
WUDGLWLRQHOH :ODDPVH PHONYHHVWDO &LQQHQ GH]H SRSXODWL
JHNR]JHQ HQ ]RXGHQ GXV HHQ GRRUVQHGH PRHWHQ YRUPHQ YD
PHONYHHVWDOOHQ %IZLMNLQJHQ WHQ RSJLFKWH YDQ GH ODQGERX
GLW RS]JLFKW JH]JLHQ ZRUGHQ DOV HHQ LQGLFDWLH GDW GH]H DI
SUDNWLMNVWDOOHQ HHUGHU GDQ GDW GH]H PHWLQJHQ QLHW UHSU
YDQ PHONYHHVWDOOHQ LQ :ODDQGHUHQ

'HQWLODWLHGHELHWHQ
-0:3 PHHWPHWKRGH

D 'ROWUROH YDQ GH YHQWLODWLHEDODQV
(H YHQWLODWLHEDODQVHQ YDQ DOOH PHHWORFDWLHY RSJHPDDNW
ZRUGHQ JHWRRQG LQ *LJXXU (H YHUJHOLMNLQJHQ EHNRPHQ QD X
ZRUGHQ HYHQHHQV ZHHUJHJH%BQ RISWGMRRURSHIMNWWYHOGH FULWHU
DIZLMNLQJ HQ GXV KHOOLQJHQ WXVVHQ HQ ZRUGW YRRU DOC



LIXXU CHOWLODWLHEDODQVHQ RSJHPDDNW RS EDVLV YDQ GH YROOHGLJH PHHW
HQ DOV WLMGVHULH RQGHUVWH ILIXUHQ SHU PHHWORFDWLH



E (DWD H[SORUDWLH
*LJXXU WRRQW GH WLMGVHULHY YDQ GH GHELHWHQ XLWJHGUXNW
YDQ GH YLHU PHONYHHVWDOOHQ 3P GH ODQJH WHUPLMQ WUHQGYV
RSJHVWHOG PHW HHQ YRRUWVFKULMGHQG GDDJV JHPLGGHOGH (
YHQWLODWLHGDWD SHU PLQXWHQ SHU VWDO HQ SHU YHQWLODW
WDEHOOHQ WRW

8DEHO WRRQW KHW DDQWDO RYHUEOLMYHQGH GDWDSXQWHQ QD
SRRUWMHYWDO & HQ & JHGXUHQGH GH PHHWSHULRGH UHJHOPDWLJ
WRW YDQ GH YHU]DPHOGH GHELHWGDWD NRQ KLHUGRRU QLHW

,HW LPSOHPHQWHUHQ YDQ G¥QUDBQGHNRW|RXQ GO GWHIDANOH VWDOOHQ Y!
UHGXFWLH LQ KHW DDQWDO GDWDSXQWHQ YDQ RQJHYHHU WRW
GDWDSXQWHQ GLH RYHUEOHHI QD KHW ZHJODWHQ YDQ GH GDWD E
ELMNRPHQG GDWDSXQWHQ ZHJJHODWHQ n YDQZHJH IRXWLHYH X

%OJHPHHQ NDQ YDVWJHVWHOG ZRUGHQ GDW GRRU GH LPSOHPHQWD
HHQ JURRW GHHO YDQ GH GDWDSXQWHQ YRRU GH EHSDOLQJ YDQ ¢
ZRUGHQ ,HW UHODWLHI DDQWDO RYHUEOLMYHQGH GDWDSXQWHQ YC

,HW LV GXLGHOLMN GDW GH QRN TXD YHQWLODWLHGHELHW YHHO
PHHWORFDWLH & ZHUGHQ GH ODDJVWH QRNGHELHWHQ RSJHPHWHQ
MDDU ZDV HHQ XLWJDDQG® GHBLIGW PRQGHUHPPHHWORFDWLHYV ODJ KHYV
GRRUKHHQ GH QRN WXV\XH®JDBQGHPGHELHWHQ ,HW NOHLQ GHELHW
& NDQ YHUNODDUG ZRUGHQ GRRU GH NOHLQH QRNRSHQLQJ (H QRN
HHQ EUHHGWH YDQ VOHFKWVY FP :RRU VWDOOHQ & & HQ & LV GH.
FP FP HQ FP

(H QRN IXQFWLRQHHUW PHHVWDO DOV XLWODDW LQ VWDO & HQ
JHUHJLVWUHHUG LQ VWDO & LV YDQ GH GDWD XLWJDDQG

&LM PHHWORFDWLH & GUDJHQ GH H[WUD RSHQLQJHQ LQ GH NRSJHY
(H GHELHWHQ GRRU GH]H RSHQLQJH® \E HEUDIHIEG JEIRE W OB Q PP
LQJDDQG GHELHW YRRU RSHQLQJ HQ RSHQLQJ UHVSHFWLHYHOL

8DEHO %BDQWDO RYHUEOLMYHQGH GDWDSXQWHQ QD HONH ILOWHUVWDS (H SH!U
RSJLFKWH YDQ GH YRRUJDDQGH VWDS

& & & &

7TWDUW

+HVORWHQ SRRUWHQ
I9QLGLUHFWLRQDOLWHLW
4UREOHHP




8DEHO TWDWLVWLHNHQ YDQ GH WHERBRIWD IGH QRN GH GHBLHWRIHHPLOIHQ YDQ V
ARVILWLHYH ZDDUGHQ JLMQ LQIJDDQGH OXFKWGHELHWHQ QHIDWLHYH ZDDUG#

2RN > 23

1D[LPDDO GDWDSE
%DQWDO EUXLNEDUH GDWDSXQWHQ

+HPLGGHOGH
7WDQGDDUGDIZLMNLQJ
1LQLPXP

SHUFI

SHUFHQWLHO

SHUFHQWLHO
1D[LPXP

8DEHO TWDWLVWLHNHQ YDQ GH WHERRWQ IGH YRIY GH GHBLHWRHHPLOIHQ YDQ V
ARVLWLHYH ZDDUGHQ JLMQ LQIJDDQGH OXFKWGHELHWHQ QHIDWLHYH ZDDUG#

2RN > 23

1D[LPDDO GDWDSE
%DQWDO EUXLNEDUH GDWDSXQWHQ

+HPLGGHOGH
7WDQGDDUGDIZLMNLQJ
1LQLPXP
SHUFHQWLHO
SHUFHQWLHO
SHUFHQWLHO
1D[LPXP

8DEHO TWDWLVWLHNHQ YDQ GH WHERBRIWQ IGH ORI GH GHBLHWRIYHPLOIHQ YDQ V
ARVLWLHYH ZDDUGHQ JLMQ LQIJDDQGH OXFKWGHELHWHQ QHJIDWLHYH ZDDUG#

2RN > 23
1D[LPDDO DDQWDO GDWDSXQWHQ
%DQEUXLI GDWD S

+HPLGGHOGH
7WDQGDDUGDIZLMNLQJ
1LQLPXP

SHUFHQWLHO

SHUFI

SHUFHQWLHO
1D[LPXP




EDEHO TWDWLVWLHNHQ YDQ GH WWHERRIWD IGHI YN GH GAELHMPHIPR FPIHYHORSHQL QU
& 4RVLWLHYH ZDDUGHQ JLMQ LQJIJDDQGH OXFKWGHELHWHQ QHJIDWLHYH ZDDU

2RN >; 23 /IRSIHYHO/RSHQYEORSHQLQJ
P V PV

1D[LPDDO DDQWDO
GDWDS
%DQWDO EUXLNEDUH
GDWDSXQWHQ
+HPLGGHOGH
7WDQGDDUGDIZLMNLQJ
1LQLI
SHUFHQWLHO
SHUFHQWLHO
SHUFHQWLHO
1D[LP

(HJUDILHNHQ LQ *LJXXU JHYHQ HHQ GXLGHOLMN JLFKW RS GH OXFK
GH PHHWSHULRGH (H GHELHWHQ GRRU GH 23 RSHQLQJHQ JLMQ RYH!
PHW GH YDVWVWHOOLQJ GDW GH PHHVW GRPLQDQWH ZLQGULFKWLQ
JUDILHNHQ WRQHQ GXLGHOLMN GH PRPHQWHQ ZDDUELM GH OXFKW
ULFKWLQJ QDPHOLMN ZDQQHHU GH EODXZH HQ RUDQMH JUDILHNH
RSWUHHGW LV VWHUN DIKDQNHOLMN YDQ GH PHHWSHULRGH HQ VW
ZHLQLJ ZLVVHOLQJ YDQ WHNHQ :HUPRHGHOLMN LV GLW JHUHODWHEF
VWDO HQ RSVODJ QHW QDDVW GH VWDO DDQ GH 23 NDQW GLH GH LQJ

& &

LIXXU ELMGVHULHV YDQ KHW GDDJV YRRUWVFKULMGHQG JHPLGGHOGH YDQ (

PHONYHHVWDOOHQ SHU RSHQLQJ 4RVLWLHYH ZDDUGHQ JLMQ LQIJDDQGH OXFKWG
OXFKWGHELHWHQ



JHQ RYHU]JLFKW YDQ GH XLWJDDQGH GHELHWHQ SHU GLHU ZRUGW J
GXLGHOLMN KRJHU XLWJDDQG YHQWLODWLHGHELHW SHU GLHU LQ Y&t

EDEHO 9LWIDDQGH GfH\E IGH M H Q JSIHX WMID®OH BH YROOHGLIJH PHHWSHULRG

& & & &
+HPLGGHOGH
7WDQGDDUGDIZLMNLQJ
1LQLPXP

SHUFI

SHUFHQWLHO

SHUFHQWLHO
1D[LPXP

F (LVFXVVLH
%O0OJHPHHQ NDQ JHVWHOG ZRUGHQ GDW KHW PRJHOLMN LV RP PHW EI
PHWKRGH YHQWLODWLHGHELHWHQ YDQ PHONYHHVWDOOHQ PHW H
QDXZNHXULJH PDQLHU WH PHWHQ 1HW GH]H PHWKRGH LV KHW PRJHC
ZDDURS OXFKW GRRU GH VWDO VWURRPW HQ ZDW GH LQYORHG LV YD
YDQ GH QRNRSHQLQJ RS GH]J]H OXFKWVWURPLQJ HQ GH YHQWLODWL

,HW LV EHODQJULMN RP QDDVW GH YRRUPHWLQJHQ YDQ ZHNHQ RRT
YRHUHQ JHGXUHQGH GH PHHWFDPSDJQH RP GH MXLVWKHLG YDQ GH

:)6% PHHWPHWKRGH

D (DWD HISORUDWLH
1HW GH :)6% PHHWPHWKRGH NXQQHQ GH XLWJDDQGH GHELHWHQ H
ZRUGHQ (H WLMGVUHHNVHQ YDQ GH EHUHNHQGH YHQWLODWLHGHEL
*LIXXU 3P GH ODQJHWHUPLMQ WUHQGY GXLGHOLMN WH YLVXDOL
JHPLGGHOGHQ ZHHUJHJHYHQ (H QXPHULHNH VDPHQYDWWLQJ YDQ C
VWDO JLMQ ZHHUJHJHYHQ LQ 8DEHO

,HW JHPLGGHOG XLWJDDQG GHELGMHY DLWDLNMWD\W €D ® QG & HPW R Y P
VWDO &



LIXXU SLMGVUHHNVHQ YDQ KHW GDDJVH YRRUWVFKULMGHQG JHPLGGHOGH YD
)6% PHHWPHWKRGH

E8DEHO TWDWLVWLHNHQ YDQ GH YHUGHOG QH VY DR LoV XA MEIDIDWPE R HW ELH VY 6l 9
PHHWPHWKRGH

& & & &

%DQWDO GDJHQ
%DQEUXLNED!
+HPLGGHOGH
7WDQGDDUGDIZLMNLQJ
1LQLPXP

SHUFHQWLHO

SHUFI PHGL

SHUFHQWLHO
1D[LPXP

‘HUJHOLMNLQJ YHQWLODWLHGHELHWHQ EHSDDOG PHW -0:3

3P LQJLFKW WH YHUNULMJHQ LQ GH YHUVFKLOOHQ WXVVHQ EHLGH
GHELHWHQ EHSDDOG YROJHQV GH -0:3 PHHWPHWKRGH YHUJHOHNHQ
YROJHQV GH :)6% PHHWPHWKRGH :RRU ZDW KHW XLWJDDQGH GHEL
EHWUHIW ZHUGHQ GH DEVROXWH ZDDUGHQ YDQ GH XLWJDDQGH GHI
RSIHWHOG zZzDDUQD KHW JHPLGGHOGH XLWJDDQGH GHELHW RS GDJE

3P GH WUHQGV WH YLVXDOLVHUHQ ZHUG SHU VWDO GH WLMGVUH
JHPLGGHOGH YDQ GH XLWJDDQGH GHELHWHQ EHSDDOG YROJHQV EH
*LIXXU &LMNRPHQG ZHUG HHQ VSUHLGLQJVSORW JHPDDNW ZDD
EHSDDOG PHW EHLGH PHHWPHWKRGHY 2zZ2Q RS 22Q ZHUGHQ JHSORW ¢

,HW UHODWLHYH YHUVFKLO WXVVHQ GH GHELHWHQ :)6% PHHWPHWK
LY JHPLGGHOG HQ YDULHHUW WXVVHQ HQ ,RH GH EHLGH
YHUVFKLOOHQG SHU VWDO HQ DIKDQNHOLMN YDQ GH JURRWWH YDQ
PHWKRGHY OLMNW KHW JURRWVWH ELM VWDOOHQ & HQ & ELM OD.



)6% PHHWPHWKRGH ODJHUH ZDDUGHQ GDQ GH -0:3 PHHWPHWKRGHP|
KRRJVWH GHELHWHQ GLH RSWUHGHQ ELM VWDO & LQ GLW JHYDO U
GHELHWHQ GDQ GH -0:3 PHHWPHWKRGH

JU ORRSW PRPHQWHHO HHQ RQGHU]JRHN LQ 2HGHUODQG GDW LQ (
RSOHYHUHQ (LW EHWUHIW KHW 2Sd4R G >SFRVRIMHFRNG BODPHGRNWHHC'3GL
GHFHPEHU DIOLHS (H UHVXOWDWHQ YDQ GH]H WVWXQGIHUFRUNGHQ |
XLWIJHYRHUG GRRU ;DJHQLQJHQ 9QLYHUVLW\ 6HVHDUFK ]DO KR
ZLM]LIJLQJHQ DDQ GH '-+6 UHNHQUHJHOV GLH JHEUXLNW ZRUGHQ RP
PHHWPHWKRB8EDO GH UHVXOWDWHQ EHVFKLNEDDU ]JLMQ ]XOOHQ G
PHHWPHWKRGH RSQLHXZ ZRUGHQ XLWJHYRHUG

& &

LIXXU ELMGVUHHNVHQ YDQ KHW GDDJV YRRUWVFKULMGHQG JHPLGGHOGH YDQ
PHHWPHWKRGH HQ GH GHELHWHQ EHUHNHQG PHW GH :)6% PHHWPHWKRGH Y/



& &

*LIXXU /T SUHLGLQJVSORW YDQ GH GDJJHPLGGHOGH GHELHWHQ EHSDDOG YROJH
YLHU PHHWORFDWLHV RS PHHWGDJHQ ZDDUYRRU PHHWUHVXOWDWHQ EHVFKLN.

%PPRQLDN ARQBHQWUDWLHYV
/ZDOLWHLWVFRQWUROH

D /DOLEUDWLH JDVDQDOIJHUV RS EDVLV YDQ ULQIWHVWHQ ELM :-8
(H NDOLEUDWLHFXUYHQ GLH RSJHPDDNW ZHUGHQ RS EDVLV YDQ GH
ELM :-83 NXQQHQ WHUXJJHYRQGHQ ZRUGHQ LQ &LMODJH /DOLE
YDQ NDOLEUDWLHPHWLQJHQ ELM :-83

E HOGYDOLGDWLH JDVDQDOIJHUV PHW EHKXOS YDQ JDVIOHVVHQ
2, FRQFHQWUDWLHYV

-Q 8DEHO VWDDQ GH JHIJHYHQV GLH JHEUXLNW ZHUGHQ YRRU KHW
JLMQ YDQ GULIW ELM GH JHEUXLNWH GH DQDO\JHUV YRRU DPPRQLDN
ZDDUGH YDQ FR IILFL QW F HQ LQGLHQ GH]H JURWHU LV GDQ KHW
FR IILFL QW G YDQ EHODQJ

‘RRU %[HWULV HQ LV HU JHHQ LQGLFDWLH YRRU GULIW :RRU G
+ HQ JHHIW GH WHVW DDQ GDW HU ZHO GULIW LV RSIHWUHGHC
YDQ GH FR IILFL QWHQ GLH XLW GH UHJUHVVLHDQDO\VH YROJHQ JLM



%[HWULV G! YRRU 4LFDUURB+ HQ F! YRRU 4LFDUUR
YHUVFKLOOHQ WXVVHQ KHW WRHSDVVHQ YDQ KHW PRGHO PHW HQ ]F
PD[LPDOH DEVROXWH YHUVFKLOOHQ LQ GH JHFRUULJHHUGH DPPRQLTCL

%[HWULV SSP YRRU 4LFDUURB+ HQ SSP YRRU 4LFDUURB+
NRPHQ VWHHGY YRRU ELM HHQ FRQFHQWUDWLH YDQ SSP ZDDUG
YHUVFKLO EHGUDDJW YRRU %[HWULV YRRU 4LFDUURB+ H (

GH JHHU EHSHUNWH LPSDFW HQ EHSHUNWH UGG YO BILMIMY Q CIHJ B
FRUUHFWLHV YRRU GULIW GRRUJHYRHUG

E8DEHO I DPHQYDWWLQJ YDQ GH YDOLGDWLHPHWLQIJHQ HQ ELMKRUHQGH UH.

% [HW O[WW WA\ WR[MWWUL¥FDUUWURFDUUR
+ +

%DQWDO
YDOLGDWLHPHWLQJHQ
(DJHQ WXVVHQ
HHUVWH

HQ ODDWVWH
YDOLGDWLH
¢ZDDUGH

FR IILF

S ZDDUGH YRRU
FR IILF

S

'3 FROQFHQWUDWLHYV

3S GH]JHOIGH PDQLHU ZHUG RRN FRWH @ HOVHRYRWG RIGHH GBULIW LV R
(H JHIJHYHQV KLHUYRRU VWDDQ LQ 8DEHO "RRU %[HWULV %[HV
LQGLFDWLH YDQ GULIW :RRU %[HWULV HQ %[HWULV JLMQ GH PD
WRHSDVVHQ YDQ PRGHOOHQ PHW HQ ]JRQGHU FRUUHFWLH YRRU GUL
UHVSHFWLHYHOLMN (LW NRPW RYHUHHQ PHW HHQ UHODWLHI YHUVF

SSP :RRU %[HWULV JLMQ GH]JH YHUVFKLOOHQ JURWHU PHW HHQ
SSP HQ RYHUHHQNRPVWLJ UHODWLHI YHUVFKLO YDQ RRU %[HV
JHHQ JHEUXLN JHPDDNW YDQ GH :-83 NDOLEUDWLHYHUJHOLMNLQJ P
GLH WLMGHQV GH PHHWFDPSDJQH ZHUGHQ RSJHVWHOG 3S GH]H P
YDVWIJHVWHOGH GULIW :RRU GH DQGHUH DQDO\JHUV ZHUGHQ JHHQ |

8DEHO I DPHQYDWWLQJ YDQ GH YDOLGDWLHPHWLQIHQ HQ ELMKRUHQGH

%[HW WA W WANH W Wa\H W UILF D UBRHW ULV
+

%DQWDO YDOLGDWLHPHWLQJHQ

(DJHQ WXVVHQ HHUVWH

HQ ODDWVWH YDOLGDWLH

¢ZDDUGH

FR IILF [
S ZDDUGH YRRU
FR IILFL QW G
S




(DWD H[SORUDWLH

D 2, FROFHOWUDWLHYV

(H JHPHWHERQFHQWUDWLHY ZRUGHQ SHU VWDO HQ SHU PHHWORFD
KRRJVWH FRQFHQWUDWLHY ZHUGHQ JHPHWHQ WHU KRRJWH YDQ GF
FRQFHQWUDWLHV ZHUGHQ ORJLVFKHUZLMV JHPHWHQ LQ GH LQJD
VWDWLVWLHNHQ YDRRGHH@WHDWQHY, [LMQ WHUXJ WH YLQGHQ LQ 8DI

,HW DDQWDO EUXLNEDUH GDWDSXQWHQ LV HHQ VWXN KRJHU LQ
YHQWLODWLHGHELHWHQ ELM GH -0:3 PHHWPHWKRGH WXVVHQ HQ
DDQJHKDDOG ZRUGHQ (H HHUVWH UHGHQ LV GDW HU JHHQ UDQGYF
JHPHWHQ DPPRQLDNFRQFHQWUDWLHY WHUZLMO GLW ZHO KHW JHYI
GDWD YDQ DPPRQLDNFRQFHQWUDWLHY JLMQ ELMJHYROJ HQNHO JHU
KHW YHUZLMGHUHQ YDQ GH GDWD RS PHHWGDJHQ ZDDURS YDOLGD
WZHHGH UHGHQ LV GDW HU HHQ YHUVFKL O OFREAH QWM 6 WH KIVDDR UHSH
EHSDDOG SHU XXU GH YHQWLODWLHGHELHWHQ YROJHQV GH -0:3 PH
‘DQQHHU GH YHQWLODWLHGHELHWHQ SHU XXU ZRUGHQ XLWJHUHNHQG
GDWD EHKRXGHQ YRRU VWDOOHQ & WRW & UHVSHFWLHYHOLMN (H
RQJHYHHU n  YHUVFKLO HHQ JHOLMN DDQWDO XUHQ DDQ YHQWLO
GH DQGHUH VWDOOHQ OLJW KHW DDQWDO JHPHWHQ XUHQ DDQ FRQF
YHUVFKLO WXVVHQ VWDO & HQ GH DQGHUH VWDOOHQ NRPW GRR
PHHWRSVWHOOLQJ YRRU GH EHSDOLQJ YDQ GH JDVFRQFHQWUDWLHV
GDWD PHHWFDPSDJQH

&LM GH PD[LPDOH JHPHWHQ FRQFHQWUDWLHY YDOW GH KRJH ZDDUG!|
YDQ SSP JHPHWHQ RS GH :)6% OHLGLQJ OLJW HHQ VWXN
DPPRQLDNFRQFHQWUDWLHY JHPHWHQ ELM GH DQGHUH VWDOOHQ (L
DPPRQLDNSURGXFWLH LQ GH VWDO PHW ODJHUH YHQWLODWLHGHE!
EDVLV YDQ 8DEHO NDQ JHVWHOG ZRUGHQ GDW HU JHHQ LQGLFDW
ODJHU ZDV LQ VWDO & GDQ LQ GH DQGHUH VWDOOHQ



*LIXXU 8LMGVHULH YDQ KHW GDDJV YRREWYFHKQUM®BHMQAGE J G G BB GHOYDIH
PHONYHHVWDO

8DEHO SYHUJLFKW YDQ GH FR@WHOWUBWHEB VY ES/EHIBPHWHO LQ HQO URQG V

> 23 23 > 2RN 1)6%
EXLWHBXLWHBLQQHEBLQQHQ OHLGLQJ

%DQWDO XUHQ
%DQWDO EUXLNEDUH XUHQ

+HPLGGHOG
7WDQGDDU
1LQLPXP
SHUFHQWLHO
SHUFHQWLHO
1HGLDDQ
SHUFHQWLHO
1D[LPXP




8DEHO 3YHUJLFKW YDQ GH FRQWHYWUBWHBVYBSE/BEHIBPHWHQ LQ HQ URQG V

> 23 23 > 2R :)6!
EXLWHEXLWHRBRLQQHEBLQQHQ OHLGLQJ

%DQWDO XUHQ
%DQWDO EUXLNEDUH XUHQ

+HPLG
7TWDQGDDUGDIZLMNLQJ
1LQLPXP
SHUFHQWLHO
SHUFHQWLHO
1HGLDDQ
SHUFHQWLHO
1D[LPXP

8DEHO 3YHUJLFKW YDQ GH FRI@FWHYWIUBWHBVYEE/EHBEPHWHQ LQ HQ URQG V

> 23 23 > 211 1)6
EXL EXL ELQ ELQ OHL

%DQWDO XUHQ
%DQWDO EU>

+HPLGGHOG
7WDQGDDUGDIZLMNLQJ
1LQLPXP
SHUFHQWLHO
SHUFF
1HGLDDQ
SHUFHQWLHO
1D[LP

8DEHO 3YHUJLFKW YDQ GH FR/@WHQWULBWHB VY ES/EHIBPHWHQ LQ HO URQG V

> 23 23 > 2RN )6 %
EXL EXL ELQ ELQ OHL

%DQWDO XUHQ
%DQWDO EU)

+HPLGGHOG
7WDQGDDUGDIZLMNLQJ
1LQLPXP
SHUFHQWLHO
SHUFF
1HGL

SHUFHQWLHO

1D[LPXP




E '3 FROFHOQWUDWLH
(HIJHPHWH®OQFHQWUDWLHYV ZRUGHQ SHU VWDO HQ SHU PHHWORFDW
JRDOV GLW KHW JHYDPRDFWQYWRDVBEHHY, ZHUGHQ GH KRRJVWH FRQFHC
KRRJWH YDQ GH QRN HQ GH :)6% OHLGLQJ (H ODDJVWH FRQFHQWUD
EXLWHQOXFKW 1HHU JHGHWDLOOHHUG R QAHIWLVDAMLIHNH L M Q QVE K XIH
YLQGHQ LQ 8DEHO WRW 8DEHO

,HW DDQWDO JHPHWHRQAHOWDD® LY NRPW RYHUHHQ PHW KHW DDQ
2, FRQFHQWUDWLHY EHKDO PRERRNW YDVD G H % [HWWBLY ER[ ZDV JHG.
SHULRGH YDQ GH PHHWFDPSDJQH GHIHFW

FLIXXU ELMGVHULH YDQ KHW GDDJV YRREWRYFHKQUM®BHLE \J-HILG BEHBQGHQY LIH L
PHONYHHVWDO



E8DEHO SYHUJLFKW YDQ GH FRO@AWHQWULBWHRVY EGREHIHPHWHQ LQ HQ URQG V

> 23 23 >; 2R 1)6!
EXLWHBXLWHBLQQH@LQQHQ OHLGLQJ

%DQWDO XUHQ
%DQWDO EUXLNEDUH XUHQ

+HPLG
7WDQGDDUGDIZLMNLQJ
1LQLPXP
SHUFHQWLHO
SHUFHQWLHO
1HGLDDQ
SHUFI

1D[LPXP

8DEHO SYHUJLFKW YDQ GH WRUDAVIONMLBIN HIQVY B REHIHPHWHQ LQ HQ URQG V|

> 23 23 > 2RN ) 6%
EXLWHBXLWHBLQQHEGLQQHQ OHLGLQJ

%DQWDO XUHQ
%DQWDO EUXLNEDUH XUHQ

+HPLGGHOG
7WDQGDDUGDIZLMNLQJ
1LQLI
SHUFHQWLHO
SHUFHQWLHO
1HGLDDQ
SHUFHQWLHO

1D[LPXP

8DEHO SYHUJLFKW YDQ GH FR@FHOWILBWHBVY B REHIHPHWHO LQ HO URQG V

> 23 23 >; 2RN 1)6%
EXLWHEXLWHBLQQHELQQHQ OHLGLQJ

%DQWDO XUHQ
%DQWDO EUXLNEDUH XUHQ

+HPLGGHOG
7WDQGDDU
1LQLPXP
SHUFHQWLHO
SHUFHQWLHO
1HGLDDQ
SHUFHQWLHO
1D[LP




8DEHO SYHUJLFKW YDQ GH FR/@FHOWILBWHBVY ESREHIHPHWHQ LQ HQO URQG V

> 23 23 > 2RN )6%
EXL EXL ELQ ELQ OHL

%DQWDO XUHQ
%DQWDO EU)

+HPLGGHOG
7WDQGDDUGDIZLMNLQJ
1LQLPXP
SHUFHQWLHO
SHUFF
1HGL

SHUFHQWLHO

1D[LPXP

%YPPRQLDNHPLVVLHV
-0:3 PHHWPHWKRGH

(H 2,HPLVVLHVY JHPHWHQ YROJHQV GH -0:3 PHHWPHWKRGH JHGXU}
YRRUJHVWHOG YRRU HON YDQ GH YLHU PHONYHHVWDOOHQ LQ *LJX
WLMGVHULH YDQ KHW GDDJV YRRUW VHKIWMWLGHKKBUJ AR HB/®HRGEG G MW LYHD (

WRRQW GH FXPX®LWVHHW HU VWDOORFDWLH (H VDPHQYDWWHC
JHWRRQG LQ 8B8DEH®LVV(HY2,SHU VWDOORFDWLH EHSDDOG RS EDVL\
HPLVVLHVY JHYROJG GRRU KHUVFKDOLQJ RS MDDUEDVLVY ZRUGW JHW

LIXXU ELMGVHULH YDQ KHW GDDJV YRRWUWRNVKIUH NG QRGH BIMFD FIERTH/DIGHH Y [5Q HEULA
EHSDDOG YROJHQV GH -0:.3 PHHWPHWKRGH



LIXXU 'XPXODBIWLMVYHHZ,J GLHU SHU PHHWORFDWLH

E8DEHO IDPHQYDWWHQGH VPR WWLNWZITHNHGH YD Q GHHZ, XXU EHSDDOG YROJHQV GH
YRRU GH YLHU PHHWORFDWLHYV

& & & &

%DQWDO XUHQ
%DQWDO EUXLNEDUH XUHQ

+HPLGGHOGH
7WDQGDDUGDIZLMNLQJ
1LQLPXP

SHUFHQWLHO

SHUFHQWLHO 1HGLDDQ

SHUFHQWLHO
1D[LPXP

E8DEHO ,HUVFKDD O G H FXWPXIOD WIJHE HH2, MDDU SHU PHHWORFDWLH EHSDDOG YRO
HQ JHVWDQGDDUGLVHHUG YROJHQV 3JLOQN HW DO

& & & &

2, HPLVVLH!
+HVWDQGDDUGHFHWWUGIH RDUGHQ
+HVWDQGDDU HPLVVLH!

H[FO EIYORHUR!

D +HPLGGHOGH DPPRQLDNHPLVVLH

3S EDVLV YDQ GH KHUVFKDDOGH FXPXODWLHYH DPPRQLDNHPLYV
DPPRQLDNHPLVVLH YDQJ GLEHHUINNKPBQ



E :DULDWLH LQ DPPRQLDNHPLVVLHV ELQQHQ HQ WXVVHQ EHGULMY

,HW LV RSYDOOHQG KRH VWHUN GH DPPRQLDNHPLVVLH SHU VWDOOTI
PLQLPDOH DPPRQLDNHPLVVGEHHED¥XU GB PD[LPDGHHU XXU 2(H
JURRWVWH UHODWLHYH VFKRPPHOLQJHQ ZHUGHQ YDVWJHVWHOG EL
GH]JH ORFDWLH RS WRW YDQ GH JHPLGGHOGH ZDDUGH 7WDO & Y
HPLVVLHY GRRUKHHQ GH WLMG & & & &

;DQQHHU GH YROOHGLJH PHHWSHULRGH LQ EHVFKRXZLQJ ZRUGW J}
WXVVHQ EHGULMYHQ RS 7WDO & HQ VWDO & YHUWRQHQ HHQ JHOL
ODJHUH HPLVVLH RQJHYHHU GH KHOIW YDQ VWDO & HQ & (H HP
H[WUHPHQ LQ

F )J)ITHFW YDQ RQWEUHNHQGH GDWD

,HW DDQWDO XUHQ ZDDUPHH GH HPLVVLHZDDUGHQ EHUHNHQG JLMQ
KHW WRWDDO DDQWDO EHVFKLNEDUH XUHQ LQ GH PHHWSHULRGH 8D
XXUOLMMWPHVLHZDDUGHQ YHUGHHOG JLMQ GRRUKHHQ HHQ GDJ LV W
DOJHPHHQ NDQ JH]HJG ZRUGHQ GDW HU JHHQ YHUVFKLO OLMNW WH ]
XUHQ EHWUHIW HQ GDW GH YHUGHOLQJ RYHU GH GDJ UHODWLHI XC
PLQLPXP URQG GH PLGGDJXUHQ WHUZLMO LQ VWDO & HU GXLGHO
PLQLPD KHEEHQ KRRJVWZDDUVFKLMQOLMN WH PDNHQ PHW KHW XXL
YRHGHUW 3S GH]H PRPHQWHQ JDDQ GH SRRUWHQ RSHQ HQ ZRUGW
YHUZLMGHUG ZDDUGRRU HU RS GLH PRPHQWHQ RRN JHHQ HPLVVLHZ

G 7TWDQGDDUGLVDWLH

;DQQHHU GH HPLVVLHZDDUGHQ JHVWDQGDDUGLVHHUG ZRUGHQ YROJ
HW DO JLMQ GH HPLVVLHZDDUGHQ YRRU DOOH VWDOOHQ ODJF
JHVWDQGDDUGLVHHUGH HPLVVLHVY 8DEHO (H GDOLQJ LQ HPLVVL
QDDU Sy MDDU ‘RRU VWDO & LV KHW YHUVFKLO WXVVHQ GH
VWDQGDDUGLVDWLH EHSHUNW )U ]JLMQ XXU YRRU VWDO & HC
JHVWDQGDDUGLVHHUG NRQGHQ ZRUGHQ ZHJHQV KHW RQWEUHNHQ Y

;DQQHHU KHW JHPLGGHOGH YDQ GH KHUVFKDDOGH FXPXODWLHYH HP
RS GH JHVWDQGDDUGLVHHUGH XXUHPLVVLHVY ZRUGMHWH®IXWDUGH
EHNRPHQ

-QGLHQ PHQ ELM GH VWDQGDDUGLVDWLH JHHQ UHNHQLQJ KRXGW P|
JHPLGGHOGH YDQ GH FXPXODWLHYH HPLV®LHZDMIIBHZBW YHH® GLHA
DDQVOXLW ELM GH QLHW JHVWDQGDDUGLVHHUGH GDWD ,HW LV ELM
EHYXLOGH RSSHUYODN GDW YHUDQWZRRUGHOLMN LV YRRU GH GDOL

(H YUDDJ PRHW JHVWHOG ZRUGHQ RI KHW VWDQGDDUGLVHUHQ YDQ G
WRW HHQ EHWHUH LQVFKDWWLQJ YDQ GH JHPLGGHOGH DPPRQLDNH
PHONYHHVWDO 3P GH]H YUDDJ SRVLWLHI WH NXQQHQ EHDQWZRRUGH
KHEEHQ RYHU GH UHODWLH WXVVHQ GH SDUDPHWHUV ZDDUYRRL
DPPRQLDNHPLVVLH HQ RP JHNHUKHLG WH KHEEHQ RYHU GH UHS
SDUDPHWHUV LQ :ODDQGHUHQ (H]H JHNHUKHGHQ NXQQHQ RS GLW PF
RQV ELMJHYROJ UDDG]DDP RP GH]H VWDQGDDUGLVDWLHV QLHW WRH



E8DEHO 7TDPHQYDWWHQGH WDEHO YDQ KHW JHPLGGHOHGH VIVIZHZPDDQ GHRKSIHIY FK D |
PHHWORFDWLH NJ GLHU MDDU EHSDDOG YROJHQV GH -0:3 PHHWPHWKRGH PHW H

+HPLGGHOGH YDQ GH KHUVFKDDOGH FX
HPLVVLHZDDUGHQ

2LHW JHVWDQGDMHPGRNVYVHHBDBBUXGHQ n
+HVWDQGDDUGHRFHWUGH. RDUGHQ n
+HVWDQGDI2, HPLVVLH.

H[ EHY | YORHUR! "

H %YPPRQLDNHPLVVLH XLWIHGUXNW SHU HHQKHLG EHYXLOG RSSHU

+H]JLHQ HHQ JURWH LQYORHG NDQ YHUZDFKW ZRUGHQ YDQ KHW EH
DPPRQLDNHPLVVLHYVY ZHUGHQ GH DPPRQLDNHPLVVEHEHEDMOBPHQG E
RSSHUYODMPWHWVR2LHY JHPHWHQ YROJHQV GH -0:3 PHHWPHWKRGH JHG.
SHU HHQKHLG EHYXLOG RSSHUYODN ZRUGHQ YLVXHHO YRRUJHVWHO
*LIXXU HQ *LJXXU *LIXXU WRRQW GH WLMGVHULH YDQ KHW
SHU PHHWORFDWLH *LJXXU VHRPRYWLBWY &N BXODMEGRHDRWLISHUH 2,
VWDOORFDWLH ZRUGHQ VDPHQJHYDW LQ 8DEHO

+HPLGGHOG EHGHUPDVWLEH 2, n J~EHYX IMDD BFESWUMGINULH HQ
GH JUDILHN YDQ GH FXPXODWLHYH HPLVVLHVY WRQHQ GDW GH YHUVF
GDQ ZDQQHHU GH HPLVVLHV QLHW XLWJHGUXNW ZRUGHQ SHU HHQK!
UHODWLHYH VWDQGDDUGGHYLDWLH HHQ VWXN NOHLQHU GRRU UHNH
LQ GH VWDO QO WHQWR SIIR. G KHMI) LG LFDWLH JLMQ GDW HHQ PHHU
NDQ JHPDDNW ZRUGHQ YDQ GH DPPRQLDNHPLVVLH YDQ HHQ PHONYH
UHNHQLQJ ZRUGW JHEUDFKW 3P GLW PHW JHNHUKHLG WH NXQQHQ
QRRG]DNHOLMN

FLIXXU ELMGVHULH YDQ KHW GDDJV YRRUWNFWKIUH N\8E H QRGH B MFOFRGFROVOLGIH Y D (
PJ GLHU XXU EHYXLOG RSSHUYODN EHSDDOG YROJHQV GH -0.3 PHHW,|



LIXXU 'XPXODPIWLMHVYHHZ, JEGIYIXKW PG RSSHUYODN SHU PHHWORFDWLH

EDEHO  HUVFKDDOGHAPKP X ODBMIDIHYGIHY, EHSDDOG YROJHQV GH -0:3 PHHWPHWKR
XLWIHGUXNW L Q, HHGYIXHIWD G [RI5S BPU Y ODN

& & & &

, HUVFKDDOGH FXPXODWLHYH
2, HPLVVLHZDDUGHQ

:)6% PHHWPHWKRGH

(H 2,HPLVVLHY JHPHWHQ YROJHQV GH :)6% PHHWPHWKRGH JHGXUHC
ZRUGHQ YLVXHHO YRRUJHVWHOG YRRU GH YLHU PHONYHHVWDOOHQ
GH WLMGVHULH YDQ KHW GDDJV YRRUWWPKVVMIG HHHG® FHAH W G R BY
*LIXXU WRRQW GH HPRXODW\LIBHW 2,WDOORFDWLH (H VDPHQYDWWH
JHWRRQG LQ 8DEHO®LVV[HY SHU VWDOORFDWLH EHSDDOG RS EDVL\
HPLVVLHY JHYROJG GRRU KHUVFKDOLQJ RS MDDUEDVLYV ZRUGW JHW



*LIXXU ELMGVHULH YDQ KHW GDDJV YRRWUWRNVVKUH NG QRGH BIMAD FRIHIDIG-H Y [5Q HAH
EHSDDOG YROJHQV GH :)6% PHHWPHWKRGH

LIXXU 'XPXODPWLMYHHZ,J GLHU SHU PHHWORFDWLH

EDEHO TDPHQYDWWHQGH VWD VMLVHVZIDHONHEH @D Q@ GIHHZ, GDJ EHSDDOG YROJHQV GH
ELM GH YLHU PHHWORFDWLHYV JHGXUHQGH GH PHHWSHULRGH

& & & &

%DQWDO GDJHQ

&UXLNEDUH GDJHQ

+HPLGGHOG

7WDQGDDU

1LQLPXP
SHUFHQWLHO
SHUFHQWLHO PHGLDDQ
SHUFHQWLHO

1D[LP




8DEHO ,HUVFKDDOGHIPXPXDODW W HEHHY MDDU SHU PHHWORFDWLH EHSDDOG YRO
HQ JHVWDQGDDUGLVHHUG YROJHQV 3JLON HW DO

& & & &

2, HPLVVLHZDDUGHQ

+HVWDQGDDUGHFHWHWIGH. RDUGHQ
+HVWDQGDDUGHRFHWWIUGH. RDUGHQ
HI[FO EHYXLOGH YORHURSSHUYODN

D +HPLGGHOGH DPPRQLDNHPLVVLH

3S EDVLVY YDQ GH FXPXODWLHYH DPPRQLDNHPLVVLHYVY ZRUGW HHQ JHI
n NJ GL HHYNRPH®Y

E DULDWLH LQ DPPRQLDNHPLVVLHV ELQQHQ HQ WXVVHQ EHGULMY

3RN PHW GH :)6% PHHWPHWKRGH JLH MH JURWH VFKRPPHOLQJHQ LQ
GH]H VFKRPPHOLQJHQ PLQGHU H[WUHHP GDQ JHYRQGHQ PHW GH -C
PHHWPHWKRGH ZRUGHQ HPLVVLHZDDUGHQ RS GDJEDVLY EHSDDOG H(
PHHWPHWKRGH ZDDUGRRU PHW GH :)6% PHHWPHWKRGH SLHNHQ H
XLWJIJHPLGGHOG SHU GDJ

F )J)ITHFW YDQ RQWEUHNHQGH GDWD

4HU VWDO ZDUHQ WRW YDQ GH PHHWGDJHQ EUXLNEDDU YRRU
:1)6% SURWRFRO ZRUGW HLJHQOLMN JHZHUNW PHW GLVFRQWLQXH P
(RRUGDW KLHU FRQWLQX JHPHWHQ LV VWLMJIJW KHW DDQWDO PHHWC
EHNRPHQ HPLVVLH QDXZNHXULJHU J]DO JLMQ HQ EHWHU ]DO DDQVOXL

G 7WDQGDDUGLVDWLH

'DQQHHU GH HPLVVLHZDDUGHQ JHVWDQGDDUGLVHHUG ZHUGHQ YROJ
HW DO YDUL UHQ GH FXPXODWLHYH HPLVVLHZDDUGHQ WXVVH(
)U ]JLMQ GDJHQ LQ VWDO & HQ LQ & GLH QLHW JHVWDQGDDUGLI
RQWEUHNHQ YDQ PHONXUHXP GDWD 2HW DOV ELM GH -0:3 PHHWPH
HPLVVLHZDDUGHQ YRRU DOOH VWDOOHQ ODJHU GDQ GH QLHW JHVWI

;DOQQHHU KHW JHPLGGHOGH YDQ GH FXPXODWLHYH HPLVVLHZDD
JHVWDQGDDUGLVHHUGH GDJHPLVVLHV ZRUGWHHHMDDLDEKENRYBQ

-QGLHQ PHQ ELM GH VWDQGDDUGLVDWLH JHHQ UHNHQLQJ KRXGW P|
HPLVVLH SHU VWDO WXVVHQ HQ NJ GLHU MDDU ZDW YHLI
JHVWDQGDDUGLVHHUGH GDWD

(H YUDDJ PRHW JHVWHOG ZRUGHQ RI KHW VWDQGDDUGLVHUHQ YDQ G
WRW HHQ EHWHUH LQVFKDWWLQJ YDQ GH JHPLGGHOGH DPPRQLDNF
PHONYHHVWDO 3P GHJ]H YUDDJ SRVLWLHI WH NXQQHQ EHDQWZRRUGH
KHEEHQ RYHU GH UHODWLH WXVVHQ GH SDUDPHWHUV ZDDUYRRL
DPPRQLDNHPLVVLH HQ RP JHNHUKHLG WH KHEEHQ RYHU GH UHS
SDUDPHWHUV LQH:]®ID]HNGHWKHGHQ NXQQHQ RS GLW PRPHQW QLHW ZRI
RQV ELMJHYROJ UDDG]DDP RP GH]JH VWDQGDDUGLVDWLHV QLHW WRH



E8DEHO 7TDPHQYDWWHQGH WDEHO YDQ KHW JHPLGGHOHKHL VIVIZHZPDDQ GHIOKSIHIV FK D |
PHHWORFDWLH NJ GLHU MDDU EHSDDOG YROJHQV GH :)6% PHHWPHWKRGH PHW H

+HPLGGHOGH YDQ GH KHUVFKDDOGH FX
HPLVVLHZDDUGHQ

2LHW JHVWDQGDMHPGRNVYVHHBDBBUXGHQ n
+HVWDQGDDUGHRFHWUGH. RDUGHQ n
+HVWDQGDDU HPLVVLH.

H[FO EHYXLOGH :

H %YPPRQLDNHPLVVLH XLWIHGUXNW SHU HHQKHLG EHYXLOG RSSHU

+H]JLHQ HHQ JURWH LQYORHG NDQ YHUZDFKW ZRUGHQ YDQ KHW EH
DPPRQLDNHPLVVLHYVY ZHUGHQ GH DPPRQLDNHPLVVEHEHEDMOBPHQG E
RSSHUYODMPUWHYLHY JHPHWHQ YROJHQV GH :)6% PHHWPHWKRGH JHG
SHU HHQKHLG EHYXLOG RSSHUYODN ZRUGHQ YLVXHHO YRRUJHVWHO
*LIXXU HQ *LJXXU *LIXXU WRRQW GH WLMGVHULH YDQ KHW
SHU PHHWORFDWLH *LJXXU WIRRYWLEBY &MHBXODMERGRHDEW. IS HUH 2,
VWDOORFDWLH ZRUGHQ VDPHQJHYDW LQ 8DEHO

+HPLGGHOG EHGWPLYWLEH 2, n J ~GEHYWX MODO® WR B HUUHYO®DAL H Y H
VWDQGDDUGGHYLDWLH EHGUDDJW GLW LV LHWV ODJHU GDQ GH
HPLVVLH QLHW XLWJHGUXNW ZRUGW SHU HHQKHLG EHYXLOG RSSHUY

LIXXU ELMGVHULH YDQ KHW GDDJV YRRHPWMFKIH /88 H PE HHWRLRFOHAGIH YD (
PJ GLHU GDJ EHYXLOG RSSHUYODN EHSDDOG YROJHQV GH :)6% PHHW



FLIXXU 'XPXOBIWLHVYHHZ, JEGYEKWUWPG RSSHUYODN SHU PHHWORFDWLH

EDEHO ,HUVFKDDOGH{FKPXOHDIDIDHNGIHD, EHSDDOG YROJHQV GH :)6% PHHWPHWKRK
XLWIHGUXNW L Q, HHGYIXHIWD GBI [RI5S BPU Y ODN

& & & &

, HUVFKDDOGH FXPXODWLHYH 2,
HPLVVLHZDDUGHQ ~

‘HUJHOLMNLQJ DPPRQLDNHPLVVLHY EHSDDOG PHW -0:3 HQ

3P LQJLFKW WH YHUNULMJHQ LQ GH YHUVFKLOOHQ WXVVHQ EHLGH
DPPRQLDNHPLVVLHYVY ZRUGW KHW GDDJV YRRUWVFKULMGHQG JHPLG
PHW EHLGH PHWKRGHY SHU VWDOORFDWLH JHWRRQG LQ *LJXXU

JHPDDNW ZDDUELM GH GDJJHPLGGHOGH HPLVVLHVY EHSDDOG PHW EH
ZRUGHQ JHWRRQG *LJXXU &HLGHQ JUDILHNHQ WRQHQ GH QLHW |

&HODQJULMN RP KLHUELM RS WH PHUNHQ LV GDW EHLGH ILIXUHQ HC
EHLGH PHWKRGHV JHIJHYHQV EHVFKLNEDDU JLMQ ,HW LV QLHW PR
ROQWEUHNHQGH GDWD UDQGRP YHUVSUHLG JLMQ RI JLFK HHUGHU VLW

(HRYHUHHQNRPVW WXVVHQ EHLGH PHWKRGHV LV JHPLGGHOG KHW E
& HQ & OLMNW GH :)6% PHWKRGH RYHU KHW DOJHPHHQ WH UHVXOW
YDQ GH -0:3 PHWKRGH ,HW YHUVFKLO OLMNW RRN WH YHUKRJHQ QD

(H YHUKRXGLQJHQ WXVVHQ GH PHHWORFDWLHV OLJJHQ DQGHUV E
PHHWPHWKRGH YHUWRQHQ VWDO & HQ VWDO & HHQ JHOLMNDDUGL
HPLVVLH RQJHYHHU GH KHOIW YDQ VWDO & HQ & (H HPLVVLH YDQ
&LM GH :)6% PHHWPHWKRGH KHEEHQ VWDO & & HQ & HHQ JHOLMN
ODJHUH HRQVWHEGXLGLJH YHUNODULQJ YRRU GH YHUVFKLOOHQ SHU
JHIJHYHQ ZRUGHQ

(H JHPLGGHOGH HPLVVLH EHSDDOG RS EDVLV YDQ GH HPLVVLHV YI
PHHWPHWKRGHQ ZRUGW JHWRRQG LQ 8DEHO (HHPLVVLH EHSDDOG
obJHU PDDU KHW YHUVFKLO LV QLHW VLJQLILFDQW



8DEHO +HPLGHGFHOGHHR?HQ UHODWLHYH 7( EHSDDOG PHW GH -0:3 HQ :)6% P.

NJ GLHU MDDU J~GHN X INOBBDRSFSHUYODN
-0: PHHWPH n n

:)6% PHHWPHWKRG H n

&HLGH PHHWPHWKRGHY KHEEHQ VWHUNH]HBQ] ZDH N)i6 96 P OIW W@ H BIKRHG
HHQYRXGLJ WRHSDVEDDU HQ JRHGNRSHU LV GDQ GH -0:3 PHHWPHW]|
K\EULGH PHWKRGH GLH DDQOHXQW ELM GH :)6% PHHWPHWKRGH 2Q J
GH LQJLFKWHQ RSJHGDDQ GRRU WRHSDVVLQJ YDQ GH -0:3 PHHWPHW

8DEHO BYHUJLFH@ JZONNNHSXRWHR3 HQ :)6% PHHWPHWKRGH

-0:3 PHHWPHWKRGH :)6% PHHWPHWKRGH

HW YHQWLODWLHGHELHW ZR((H> WHEMSLDODWL R6 HELHWHQ ZRUGHQ E
YDQ OXFKWVQHOKHGHQ EDVLV YDQ KHW Y.IQUN® KLRQIGQG Bi

VWDO HQ GH YHUZDFKWH SURGXFWLH

GRRU GH DDQZH]LJH GLHUHQ ,HW UHV

GH EHUHNHQLQJ ZRUGW EHSDDOG GRR

YHUVFKLOOHQGH DDQQDPHV GLH HHQ |

NXQQHQ KHEEHQ RS GH DEFFXUDDWKHL ¢

ULV HHQ NZDOLWHLWVF JU LV JHHQ NZDOLWHLW
JHPHWHQ YHQWLODWLHGHE L FGMHIH BHRWH QVRHGWY ODWLHGHELHWHQ
YDQ GH YROXPHEDODQV

"HQWLODWLHGHELHWHQ ZRUQUQZRNGRP HHQHHURLEGBWOGH JHQRPHC

DPPRQLDNFRQFHQWUDWLHV YJDVRRQPHQWHDWLHY LQ LQJDDQGH HQ

XLWJIDDQGH OXFKW RS KHW]HOXEKW BHBXUWHQGH HHQ GDJ (LW NDQ
OHLGHQ WRW HHQ ODJHUH DFFXUDDWK
ZLVVHOHQGH ZHHUVRPVWDQGLJKHGHQ
GDJ

,HW LV PRIHOLMN RP SHU XXUYUHMHDVY QLHW PRJHOLMN RP SHU XXU |
HPLVVLHZDDUGH WH EHSDOH®PLVVLHZDDUGH WH EHSDOHQ

(HIJH PHWKRGH LV HQNHO WRHSDYEDDGWHRS WW DNNRAKEQVEDDU RS PHI
ZDDUELM GH YHQWLODWLHEDWDWD QWY OWVFOXOLWIHQGENDEQGH -0:3 PHHWPHW
JHPDDNW ZRUGHQ

(H PHHWPHWKRGH LV GXXU (HPHHWPHWKRGH LV JRHGNRRS

(H PHHWPHWKRGH LV FF (H PHHWPHWKRGH LV HH
GDWDYHUZHUNLQJ

JHQ JHGHWDLOOHHUGH DQDO\WH YDQ GH YHU]DPHOGH GDWDVHW YR
]DO JHEHXUHQ LQ KHW NDGHU YDQ KHW SURMHFW C1HHWSURJUDPPD
YbQ PHHWPHWKRGHQ VWDOHPLVVLHVD JHILQDQFLHUG GRRU KHW 2
:LVVHULM RHGVHO]HNHUKHLG HQ 2DWXXU &LQQHQ GLW SURMHFW |
GH]HOIGH PHHWORFDWLHY HPLVVLHPHWLQJHQ XLWJHYRHUG YROJH
DQDO\WH YDQ GH YHUVFKLOOHQ WXVVHQ GH -0:3 HQ GH :)6% PHHWP



GH WRHSDVVLQJ YDQ GH :)6% PHWKRGH GRRU -0:3 HQ ;DJHQLQJHQ
ZRUGHQ (DDUQDDVW ZRUGHQ ELQQHQNRUW RRN GH UHVXOWDWHQ
SURMHFW ZDDUELM GH '-+6 UHNHQUHJHOV YHUPRHGHOLMN ]XOOHQ Z

& &
& &
LIXXU JHW GDDJVH YRRUWVFKULMBHQY\G HEBDEGHQRGH &DRUGGEDZI, EHSDDOG YR

-0:3 HQ :)6% PHHWPHWKRGH SHU PHONYHHVWDO RYHU GH PHHWSHUI



& &

LIXXU /SUHLGLQJVSORW YDQ GH GDJJIHPLGGHOGH HPLVVLHV EHSDDOG YROJHQV
PHHWORFDWLHYV



(DQNZRRUG
(HJH PHHWFDPSDJQH ZDV HU HHQWMH CEXLWHQ FDWHJRULHD
2RJ QRRLW HHUGHU

L NZDP HHQ PHHWUDSSRUW WRW VWDQG PHW GH KXOS HQ LQJHV
L ZHUGHQ LQ :ODDQGHUHQ VWDOOHQ FRQWLQXH EHPHWHQ JHGC
L ZHUGHQ JRYHHO VHQVRUHQ HQ PHHWWRHVWHOOHQ LQ 272Q VW
L ZHUG ]JR HHQ LPPHQVH HPLVVLHGDWDVHW JHJHQHUHHUG

-Q GH HHUVWH SsODDWV ZLOOHQ ZH GH PHONYHHKRXGHUV EHGDQNH
VWHOOHQ ;H ZLOOHQ KHQ RSUHFKW EHGDQNHQ YRRU KHW YHUWUR
YRRU GH YHOH XUHQ GLH ]JH JHVSHQGHHUG KHEEHQ RP RQ]JH YUDJHQ

(H -0:3 PHHWPHWKRGH LV KHW UHVXOWDDW YDQ MDUHQODQJ RQGH
XLWIJHYRHUG RQGHU OHLGLQJ YDQ FROOHJD 4HWHU (HPH\HU ;H ZH(
:DQ 3YHUEHNH HQ 4HWHU (HPH\HU WH EHGDQNHQ YRRU KHW RQG
YRRUDIJHIDDQ

yH ZHQVHQ RQV WHDP YDQ WHFKQLVFKH PHGHZHUNHUVY XLWGUXNNH
YHOH KDUGH ZHUN YDQ GH YRRUELMH MDUHQ GH WHFKQLVFKH LQ]I
YDQ GH PHHWPHWKRGHQ KHW DXWRPDWLVHUHQ YDQ GH GDWD LQV
YHUZHUNLQJ JHPDNNHOLMNHU PDDNWHQ GH YHOH ULWWHQ ULFKWL!
&HGDQNW YRRU KHW H[FHOOHQWH WHFKQLVFKH ZHUN HQ MXOOLH EH
YHUULFKW

8RW VORW ZLOOHQ ZH KHW &HOHLGVGRPHLQ 3PJHYLQJ GH RSGUD
PHHWFDPSDJQH EHGDQNHQ YRRU KHW YHUWURXZHQ GDW JH LQ -0:3

(H DXWHXUYV
%UQRXW /REH ORHV 5XLQWHQ 8LQH 'KDUL )YD



6HIHUHQWLHYV

'-+6 WK 6HSRUW RI ;RUNLQJ +URXS RQ 'OLPDWL]DWLRQ RI DQLPD
SURGXFWLRQ DW DQLPDO DQG KRXVH OHYHOV HGV 4HGH
KWWSYVY 777 FLJU RUJ VIWHY GHIDXOW ILOHV GRFXPHWYV '-+6B 8,B;3

'RRUHYLWYV / 6 4 (HFOHUFN % :DQ 3YHUEHNH 4 .DQNH ( :DQGH
&UXVVHOPDQ@HYHORSPHQW RI D GLUHFW PHDVXULQJ PHWKRG IRU G
LQ QDWXUDOO\ YHQWLODWHG GDLU\ EDUQV ZLWK YHQWLODWLRQ VF!I

(H :RJHOHHU + 4LHWHUV . + :DQ 3YHUEMWHRIADPSORPAVHGH@VLW)
WKH UHOLDELOLW\ RI DLUIORZ UDWH PHDVXUHPHQWY LQ D QDWXUL
)QHUJ\ DQG &XLOGLQJV

KWWSV ZZZ VFLHQFHGLUHFW FRP VFLHQFH DUWLFOH DEV SLL 7

I1DKLHX 7 )YDOXDWLH YDQ GH UXZYRHGHURSQDPHYRRUVSHOOLQJ E
PRGHO IDVWHUSURHI 9QLYHUVLWHLW
KWWSVY OLEVWRUH XJHQW EH IXOOW[W 69+ 69+ B

3JLQN 2 ;1 +URHQHVWHLQ ' 1 %FWRWINHNWLLQJ DPPRQLDNHPLVVL
UXQGYHH DGYLHV YRRU DDQSDVVLQJ LQ GH 6HJHOLQJ DPPRQLD!
KWWSV HGHSRW ZXU QO

AHGHUVHQ 7 &ODQHV :LGDO : .RHUJHQVHQ , 'KZDOLERJ % ,D
%DUQLQN % .DB®ERQ (LR[LGH 4URGXFWLRQ LQ %QLPDO ,RXVHV
%JULFXOWXUDO )QIJLQHHULQJ -QWHUQDWLRQDO "+ 6

KWWSV FLJUMRXUQDO RUJ LQGH[ SKS )MRXQUDO DUWLFOH YLHZ

‘DQ 3YHUEHNH 4 (H :RJHOHHU + 1HQGHV 0 & &UXVVHOPDQ )
1IHWKRGRORJ\ IRU DLUIORZ UDWH PHDVXUHPHQWY LQ D QDWXUDOO\
ZLWK VLGH DQG ULGJH YHQWYV &XLOGLQJ DQG )QYLUR
KWWSV ZZZ VFLHQFHGLUHFW FRP VFLHQFH DUWLFOH DEV SLL 7

1)6% 8HVW SURWRFRO IRU OLYHVWRFN KRXVLQJ DQG PDQDJH
KWWSV Z7Z7Z YHUD
YHULILFDWLRQ HX DSS XSORDGV VLWHYV )6 %B8HVWSURWRFRC



&LMODJHQ

&LMODJH

ODQGERXZNXQGLJH UDQGY RBRBKWODU MMM QR D

YRRU KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDOOHQ

IDQGERXZNXQGLJH UDQGYRRUZDDUGHQ

&DWHJRULH 6 XEFDWHJRULH 'DWXP
OHONYHHKRXGHULM OHON HQ NDOINRHLHQ RXGHU GDRDRYHWEBU

+XLVYHVWLQJ

,Q GH PHONYHHVWDO ZDDULQ GH PHWLQJHQ SODDWVYLQGHQ NXQQHQ
GURRJVWDDQGH PHONNRHLHQ HQ MRQJYHH ZRUGHQ JHKXLVYHVW RQ(
+HW DDQWDO GURRJVWDDQGH GLHUHQ PDJ JHGXUHQGH GH PHWLQJH
PHONNRHLHQ GURRJVWDDQG SOXV PHONJHYHQG EHGUDJHQ
-RQJYHH GDW JURRW JHQRHJ LV YRRU KXLVYHVWLQJ LQ OLJER[HQ Y
GH PHONYHHVWDO JHKRXGHQ ZRUGHQ +HW DDQWDO VWXNV MRQJYHH
GDQ YDQ KHW WRWDOH DDQWDO PHONNRHLHQ PHONJHYHQG HQ G

2S PHHWGDJHQ PDJ KHW DDQWDO LQ GH VWDO DDQZH]LJH GLHUHQ P
GDQ DIZLMNHQ ]RZHO QDDU EHQHGHQ DOV ERYHQ YDQ KHW DDQW
'H PHONJHYHQGH GLHUHQ ZRUGHQ LQ GH PHHWVWDO JHPRONHQ 7LM
DDQ GH HLVHQ LQ KHW %HVOXLW KRXGHUV YDQ GLHUHQ JLH KWWSV
DOJHPHQH |JLQ HQ GDDUELQQHQ DDQ 3+RRIGVWXN +RXGHQ YDQ GLH
33DUDJUDDI +RXGHQ YDQ UXQGHUHQ YRRU SURGXFWLH" 9RRU LHGH

2S HHQ ELRORJLVFK EHGULMI ZRUGHQ GH HLVHQ YDQ 6.%$/ JHYROJG ]

QDDVW GH
5HU GH KLHU
1Q QLHW PHE

RRU YROZDYV
PDJ JHGXUL
VJRRIJVWDDQC

HONNRHLHQ
DO LQ GH VYV
GHQV GH PHE

ZHWWHQ R
UHQ YRRU O
1UH NRH GLH

LH

KWWSV ZZZ VNDO QO FHUWLILFHUHQ YHHKRXGHULM

.OLPDDW 'H NRHLHQ ZRUGHQ JHKRXGHQ RQGHU JRGDQLJH RPVRO@FHIWKBDGHG GR VG I6 10 XRKW
YDQ GH VWDO RS GLHUQLYHDX RQGHU GH SSP EOLMIW

9RHGLQJ 'H GURJHVWRIRSQDPH PRHW YRRU PLQLPDDO XLW UXZYRHU EHVWDDQ HQ PLQL!
GURJHVWRI EHYDWWHQ 2S HHQ ELRORJLVFK EHGULM|I ZRUGHQ GH HLVHQ YDQ 6.%
KWWSYV 77ZZ VNDO QO FHUWLILFHUHQ YHHKRXGHULM

3URGXFWLH |9RRU HHQ JDQJEDDU EHGULMI GLHQW GH JHPLGGHOGH PHONJLIW PLQLPDDO  NJ
9RRU HHQ ELRORJLVFK EHGULMI GLHQW GH JHPLGGHOGH PHONJLIW PLQLPDDO |
9RRU EHLGH JHOGW GDW KHW WDQNPHONXUHXPJHWDO PLQLPDDO  PJJ P/ GLHQ

*HIRQGKHLG
LQVSHFWLH
HQ K\JLsQH

(U ZRUGW YROGDDQ DDQ GH HLVHQ LQ KHW %HVOXLW KRXGHUV YDQ ¢
3+RRIGVWXN +RXGHQ YDQ GLHUHQ YRRU ODQGERXZGRHOHLQGHQ  H
YRRU SURGXFWLH" 'H GLHUHQ RS HHQ JDQJEDDU EHGULMI NULMJHQ
ELRORJLVFK EHGULMI ZRUGHQ GH HLVHQ YDQ 6.%$/ JHYROJG ]LH
KWWSYV 7277 VNDO QO FHUWLILFHUHQ YHHKRXGHULM

5LHUHQ LQ D
Q *3DUDJUDI
WDQGDDUG

$DQWDO GLHU

HEBW DDQWDO PHONJHYHQGH HQ GURRJVWDDQGH NRHLHQ GLHQW PLQ
JHYDO YDQ HHQ FDVH FRQWURO RQGHU]JRHNVRS]HW

LPDDO LM

5HILVWUDWLH

7LMGHQV GH PHWLQJHQ HQ PLQLPDDO ZHNHQ YRRUDIJDDQG DDQ GH
5DQWVRHQVDPHQVWHOOLQJ PLQLPDDO '6 5( WRWDDO 9(0 '9( 2(
WRWDO PL[HG UDWLRQ RI GH LQGLYLGXHOH YRHUFRPSRQHQWHQ YD
NRHLHQ GUDFKWLJ MRQJYHH HQ QLHW GUDFKWLJ MRQJYHH LQGLHQ
BUHXPJHWDO YDQ GH PHON WDQNXUHXPJHWDO
$DQWDO PHONNRHLHQ GURRJVWDDQGH NRHLHQ GUDFKWLJ MRQJYH
7ZLMGHQV GH PHWLQJHQ
OHVWSHLO FP DIVWDQG NHOGHUERGHP PHVWRSSHUYODNLE@@GBD(
PHVWNHOGHU )UHTXHQWLH PDDQGHOLMNY pQ YRRUDIJDDQG DDQ HQ
GULMI PHVW XLW GH PHVWNHOGHU
'DWXP WLMGVWLS VWDUW HQ HLQGWLMG HQ PHWKRGH YDQ GULM
'DWXP HQ WLMGVWLS VWDUW HQ HLQGWLMG YDQ YHUZLMGHUHQ Y
&2 FRQFHQWUDWLH WHPSHUDWXXU HQ UHODWLHYH OXFKWYRFKWLJ

PHWLQJHQ
% HQ () &+

QO GH ODFWH
DDQZH]LJ LG

H HQ QLHW (

ZH]LJH PHVV
QD DIORRS

I PHVW PL[H
PQ GULMI Pl
KHLG LQ GH

'H ZLM]H ZDDURS YROGDDQ ZRUGW DDQ WLMGHQV GH PHHWSHULRGH

JHOGHQGH

6LEKWOLMQHQ YRRU KHW EHSDOHQ YDQ HPLVVLHV XLW YHHVWDOOHQ YHU



&LMODJH I DOLEUDWLHFXUYHQ YDQ DQDO\|HUV RS ED
:-83

LIXXU & 6HVXOWDWHQ YDQ GH NDOLEUDWLHPHWLQJIJHQ ELM :-83 YRf

LIXXU & 6HVXOWDWHQ YDQ GH NDOLEUDWLHPHWLQJIJHQ ELM :-83 YRF

LIXXU & 6HVXOWDWHQ YDQ GH NDOLEUDWLHPHWLQJHQ ELM :-83 YRF



LIXXU & 6HVXOWDWHQ YDQ GH NDOLEUDWLHPHWLQJIJHQ ELM :-83 YRF

LIXXU & 6HVXOWDWHQ YDQ GH NDOLEUDWLHPHWLQIJIHQ ELM .-83 YRRU

LIXXU & 6HVXOWDWHQ YDQ GH NDOLEUDWLHPHWLQJIJHQ ELM :-83 YRRU



&LMODJH SYHU]J]LFKW RQJHEUXLNWH GDWD PHHWFDPS

7TWDO/WDUW 7TWRS AUREOHHP

‘DOLGDWLH PHWLQJHQ
(HIHFW PHPEUDDQ YDQ HHQ SRPS
& :DOLGDWLH PHWLQJHQ
‘DOLGDWLH PHWLQJHQ
':DOLGDWLH PHWLQJHQ

SHFKQLVFK SUREGHRU 3
OHN :)6% OHLGLQJ

SHFKQLVFK SURNGIQNVR U3
7WURRPSDQQH
(HIHFW DQHPRPHWHU
':DOLGDWLH PHWLQJHQ
& ‘DOLGDWLH PHWLQJHQ
‘DOLGDWLH PHWLQJHQ
‘DOLGDWLH PHWLQJHQ
:DOLGDWLH PHWLQJHQ
BHIHUHQWLHPHWLQJ
‘DOLGDWLH PHWLQJHQ

‘DOLGDWLH PHWLQJHQ
':DOLGDWLH PHWLQJHQ

‘DOLGDWLH PHWLQJHQ

‘DOLGDWLH PHWLQJHQ
6HIHUHQWLHPHWLQJHQ

‘DOLGDWLH PHWLQJHQ

‘DOLGDWLH PHWLQJHQ

':DOLGDWLH PHWLQJHQ
BHIHUHQWLHPHWLQJHQ

-QVWDOODWLH XLW]JHWWHQ ZHJHQV ZDUPWH
/IDOLEUDWLH LQ ODER
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Contact

Eva Brusselman
Instituut voor Landbouw-, Visserij- en Voedingsonderzoek ILVO
Burg. Van Gansberghelaan 115, bus 1
9820 Merelbeke-Melle
T +32 475 59 28 48
eva.brusselman@ilvo.vlaanderen.be

Aansprakelijkheidsbeperking

Deze publicatie werd door ILVO met de meeste zorg en nauwkeurigheid opgesteld. Er wordt evenwel geen enkele garantie
gegeven omtrent de juistheid of de volledigheid van de informatie in deze publicatie. De gebruiker van deze publicatie
ziet af van elke klacht tegen ILVO of zijn ambtenaren, van welke aard ook, met betrekking tot het gebruik van de via deze
publicatie beschikbaar gestelde informatie.

In geen geval zal ILVO of zijn ambtenaren aansprakelijk gesteld kunnen worden voor eventuele nadelige gevolgen die
voortvloeien uit het gebruik van de via deze publicatie beschikbaar gestelde informatie.
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