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$8720$7,& 3/$17 :$7(5,1* 6<67(086,1* ,R7 6<67(0
=XUDLQL *XY¥IQL 1DHHP=DQLQD ELQWQZX@ENLQ :HL -HL

OHFKDQLFDO (QJLQHHULQJ 'HSDUWPHQW3 RN WHN@LMLIEmM INX 2P D
6HNRODK .HEDQJVDDQ .RWD 0DVDL RU OD®BDWYYUDXGDQJ -RK

&HQWUH RI %XVLQHVV 6WXGLHV .RQHBMNDRPXRXRVUL 0D®DOILD 7D

OHFKDQLFDO (QJLQHHULQJ 'HSDUWPHQW3 RN WHN@LMLIEM INX 2P D

&RUUHVSRQGLQJDXWKRU J\UHHQD#\DKRR FRP

$%6758&7

$Q DXWRPDWLF SODQW ZDWHULQJ V\VWHP LV\DRARBOSRWWY RU
YHJHWDEOHV ZKLFK GRHVY QRW UHTXLUH WKH VXSHURLVLRQ |
GHYHORS DQ DXWRPDWLF SODQW ZDWHULQJWWMHPH & XNKIHGD M
WKH PDUNHW GRHV QRW VHOO DJULFXOWXUDO HTXLSPHQW
SXUSRVHV DQG PRQLWRULQJ GXULQJ WKH ZDWHULQN@BWRFHV
ZDWHULQJ VIVWHP LQWHJUDWHG ZLWK D P L F WKRIF B XQWR ROV HR
SODQW ZDWHULQJ VI\VWHP ZLWK DODUP DQ@® W7 BDVWGE R QWO
DFWLYDWLRQ RI WLPHU VHW E\ WKH XVHU DQG QW ¥ D Q L\DHWL RV
KXPLGLW\DQG FOLPDWH $GGLWLRQDOO\ WK 8 UHOMHFRMN RDQ M
DV D VHFXULW\ VIVWHP 7KH FLUFXLW LV SR ZIHWH GXED Wb LSSV RICH
VHQVRUV LQVWDOOHG DW WKH HGJHV Rl WKH BUGMHE \& U H \HHX
UDQJH LW ZLOO VHQG D VLIJQDO WR $UGXL QR 8UW HAK I$FIGIXE W K
812 ZLOO DFWLYDWH 1RGH0&8 DQG VLUHQV 7KHD/UWHBDZD\ZL O (
DQ\ZLOG DQLPDOV WKDW DSSURDFK WKH ZDW H U LLGQDIOVYW\Y B P
DZDUQLQJPHVVDIJHWR WKH 7HOHJUDP DFFRXQW RI WKH XVHL

.H\ZRUGKR7 V\VWHP PLFURFRQWUROOHU $UGXLQR 812 1RGHO

,1752'8&7,21

7KHWLWOHIRU WKLV SURMHFW QDPHG $XWB® BWOD3I®D\QWWB
$Q DXWRPDWLF SODQW ZDWHULQJ VI\VWHP LVWDRARBSRWWWY RU
YHIHWDEOHV ZKLFK GRHV QRW UHTXLUH WKH VXSHUYLVLRQ
ZDWHULQJ VI\VWHP DQG YDULRXV HOHFWURQLRFRP®OHRZN QWKW
XVHU WR FKHFN RQ LWV VHFEXULW\ VWDWXV DQ G @& EHWRIOTARW U
SDQHOV 7KLV SURMHFW UHTXLUHG WKH VNLGOMRQ & HMLH Q
FRQFHSW RI ,R7 VI\VWHP DGDSWHG LQ WKLV SURMHFDP WHRDU
VHQG ZzDUQLQJ PHVVDJHVY WR WKH XVHU YLD :L )LV DKkKVRRQF
LQFOXGHG LQ RXU SURMHFW 7KH FRPELQDWLRQ RIHRIZQI\VW
V\VWHP FDQ KHOS LPSURYH VHFXULW\DQG ZDWHU WKH SODQW

30DbQW ZDWHULQJ VI\VWHPYVY KDYH EHHQ XVHG E\PDOPHU Y
UHVLGHQWY WR ZDWHU WKHLU SODQW Z ID/MOKSHJIR\EHD HHHRVZ AIY\W K \
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FXUUHQW ZDWHULQJ VIVWHPV 2XU SODQ WNVQN R/ PRV ELIWX [
DSSOLFDWLRQ RI ,27 VR WKDW LW FDQ H[HFXW H VO & QV K AIKDHV \
XVHU FDQ DOVR PRQLWRU WKH FRQGLWLRQ RISKIRIQ AN W, MULL\QD
FKDOOHQJLQJDQG H[FLWLQJ SURMHFW WR XQGHUWDNH

$XWRPDWLRQ KDV EHHQ VRPHWKLQJ RI D GUHDP IRU WKH
EHFRPH UHDOL]DEOHLQ WKLV PRGHUQ HUD H+HR[SHNHAL YOHX W IR P!
ZH SODQ WR XVH D FKHDSHU DQG PRUH HIILFLHQWHDL QKR PS
SODQW ZDWHULQJ V\VWHP

30DQW ZDWHULQJ VIVWHPV KDYH EHHQ XVHG E\PDOPHU Y
UHVLGHQWY WR ZDWHU WKHLU SODQW Z DMKSHIIR\EHD HFR\Z B IY\W K \
FXUUHQW ZDWHULQJ VIVWHPV 2XU SODQ WVQW R/ PRV ELIWX [
DSSOLFDWLRQ RI ,27 VR WKDW LW FDQ H[HFXW H VO & QV K BIKDHV \
XVHU FDQ DOVR PRQLWRU WKH FRQGLWLRQ RISKIRIQ BN W, MULL\QD
FKDOOHQJLQJDQG H[FLWLQJ SURMHFW WR XQGHUDWPDRH $XW
WKH SDVW IHZ GHFDGHV EXW LV VORZO\ EHFRPW WDKDVRAD®WQ R (
VIVWHPY DUH TXLWH H[SHQVLYH 7KXV ZH SODQZWRWKR/H D F
LPSOHPHQW WKH DXWRPDWLRQ VIVWHP LQWR D SODQW ZDWH_L

1,7(5$785(5(9,(:
‘DWHU 6\WWHP

:DWHU GHOLYHU\ PHFKDQLVPV XVHG E\ SODQWHDRWULQ.
VSULQNOHUV FDQ EH DXWRPDWHG 7KHUH D UKHDPYRD/AWAL H W \
QRWLFHDEOH RQH LV WLPLQJDQG WKH IUHTXHQFERI ZDW
WKH XVHU ZLWK WKH FRQVLGHUDWLRQ RI WKHUWH.GI® OBGJ)
ZDWHU UHTXLUHPHQW E\ WKH SODQWYV RU YHJAKWDEOHYV
IUHTXHQF\ RI LUULJDWLRQ FDQ EH FRQWUROOHG ZLWK W
ZLWK D WLPHU +HDOWK\ SODQWVY FDQ WU®D QQFUBHD Y HOIRQWV W
KXPLGLW\RIWKH *UHHQ KRXVH DLU $ KLJK UHODWLYH KX
EH DYRLGHG EHFDXVH LW FDQ LQFUHDVH WKH L Q\ALRSH Q FH
6XIILFLHQW YHQWLQJ RU VXFFHVVLYH KHDWLQJ DQG YH
SODQWYV VXUIDFHY DQG JUHHQKRXVH VWUXFWXUH HWH XVH
VXPPHU PRQWKY LQFUHDVHY WKH JUHHQKRXVHMDRQ KXP L
VA\VWHP VHQVHV WKH PRLVWXUH FRQWHQW RIVBKRSYRLO D
ZKHQ WKH SRZHULVRQ $ SURSHU XVDJHRILUULJDWLRQ
WKHPDLQ UHDVRQ LV WKH VKRUWDJH RI ODQG UHVHUYHG
XQSODQQHG XVHRIZDWHU DV D UHVXOW ODUJH DPRXQWYV
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JLIXUH %OREFNGLDJUDP RIVPDUW ILUH GHWNBSWLR K OKNWUW I
BRXUFH ,QWHUQDWLRQDO -RXUQDO RI (OHFWULFDO DQG

J)LIJIXUH VKRZV WKDW LQ WKHHYHQW RID JDV ILUHDWKHR MHQV
UHDGLQJVY WR WKH $UGXLQR 'DWD XSGDWHV ZLOO EBHVHQW Y
WUDQVODWHG LQWR JUDSKV DQG VWDWLVWDEY IRXYWWNXSSWO
$& > @

7KH FRQFHSW RI LQWHUQHW RI WKLQJV ,R7 LV FXUUHQW
VPDUW LQGXVWULHV VXFK DV VPDUW D JWKIRXD WXL AVIPW UR\QR
+RPH DXWRPDWLRQ LV DQ DUHD ZKHUH ,R7 KDV VWFDNHHURD DG
UHPRWH SODQW ORFDWLRQV ZKHUH WHFKQROR JQ WH®®QWQF®IO I
ZLOO EHQHILW IURP DPRQJ RWKHUV DXWRQRPRXV FKSOLDQF
RWKHU V LQIRUPDWLRQ H[FKDQJH WKXV LW FO@ P D@LCP W KHH
GHYLFHVLQYROYHG > @
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Q Coordinator node A star topology based wireless sensor
network (WSN) implemented in
’ Kensornode the irrgation scheduling system
. Sensor =
~ ~—
/ —

1
Irrigation
Unit

|
|
|
|
|
|
|
|
|
|
1
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JLIXUH 7KH VWDU WRSRORJ\ XVHG LQ WKH SURSWHWHIPG L@WHC

7KH VWDU WRSRORJ\ EDVHG :61 LV XWLOL]HG OFK&I GROD® P H
VIVWHP DV LOOXVWUDWHG LQ ILIXUH L @RWKIHY\H\ VWK H PHIQ B R WHY
OLJKW VHQVRU LV XVHG WR DXWRPDWLFDWR \VIZEW EX RN HDWK®
> @ %HVLGHV LW FDQ DYRLG LQMXULHV DQG GH®LPDIW LRAD C
SURFHVVHV RFFXU GXULQJ WKH GD\ VR LUULJDWKWQ 7AROIHQ W
IHUWLOLW\ ZLOO UHPDLQ LQ WKH SODQW | FoUWQ $DGADKPRDIHHOQ F BIYQ
RQ WUHHV> @

$UGXLOQR

)DVW SURJUHVV LQ HOHFWURQLF WHFKQRORJ\ KDV SUR
VXIITHULQJ PRQLWRULQJ DQG FRQWURO FDSDELOLWLHV $LU
FUHDWLRQRIDPLFUR FRQWUROOHU GHYHO R S/RKHQK\HIDED \U LR\
GHYHORS SRWHQWLDO WKURXJK WKH DGGLWLRQDGIBMUFXLW
VRIWZDUH IRUPLFUR FRQWUROOHUV > @

)DVW SURJUHVV LQ HOHFWURQLF WHFKQRORJ\ KD SURYL
VXIIHULQJ PRQLWRULQJ DQG FRQWURO FDSDELOLWLHV $LU
FUHDWLRQRIDPLFUR FRQWUROOHU GHYHO R S/AKHQK\HIDED \U LR\
GHYHORS SRWHQWLDO WKURXJK WKH H[WUD FLUFXHW ERDU
VRIWZDUH IRU PLFUR FRQWUROOHUV > @ $URXEHRHEYWER
EXLOG D VXIIHULQJ DQG GDWD ORJJLQJ V\VWH®DRW BXWIFAHXDG
RWKHU DSSOLFDWLRQV 7KLV VWXG\ VKRZV WKH XVHRIQFHW R
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WR RWKHUV LQ GHYHORSLQJ D ORZ FRVW V\VWHP RI VXIIHU
LQYHVWLIJDWLRQ

0(7+2'2/2*<

7KH SURMHFW ZLOO EH EDVHG RQ UHIHUHQFHYV DQA A QWXGLHV
7KLV SURMHFW XVHV D FRPELQDWLRQ RI D ZDWH $UGQG X VOWRMHP
HOHFWURQLF FLUFXLWDFW DV UHFHLFRIQVRURO 8 AW WLIRF IV®& N V.
WKH UHVXOWY REWDLQHG DQG VRPH RI WKH SUBRBEDHKRM DUL\
DOWHUQDWLYH RUDSSURDFK PD\EH FUHDWHG WBLSAHRGYDGH I
UHVROYHG TXLFNO\DQG ZLVHO\

SURMHFW 'HVLJQ

J)LIXUH SURMHFW 'HVLJQ '"PRGHO

J)LIXUH VKRZQ WKH "PRGHO SURMHFW GHVLJQ

SURMHFW 'HYHORSPHQW OHWKRG

J)LIXUH %RG\SDUW FRPSRQHQWV DQG ILQDO GH\
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J)RU WKH ERG\ SDUW WKH FRPSRQHQW FRPSRQHQW LV  GHJ
ZLWK GLIIHUHQW OHQJWK DQG ZDWHU VSULQR®& BYSHH FRI
FHPHQW

ARDUINO

J)LIXUH 7THOHJUDP ORJRDQG $UGXLQR ,'(

JRU SURJUDPPLQJ $UGXLQR ,"(LV XVHG WR ZULWH SURJUL
1RGH0&8 %HIRUH XSORDGLQJ SURJUDPV WR $UGXLQR 812 D¢
PXVWEHLQVWDOOHG WR DFWLYDWH WKBWIRHG WWR P E M LD/OH
PHVVDJHV IURP 1RGH0&8 7HVWYV ZHUH SHUIR UWPXGOR/QRYXMNWI WE® Y
VLUHQV FDQ PDNH D ORXG VRXQG 7KH VRODU SDQHMWWHDEOF
WKH $UGXLQR 812 EXW VHHPV WR KDYH WURXEOH DFWLYDWL(C
VROYHG E\ FRQQHFWLQJ WKH FDEOH IURP WKH VRODU SDQHC
FRQQHFWLQJWKH1IRGHO0O&8 WR RQH RIWKH SRUWV RI WKH SRZ

OHFKDQLFDO 'HVLJQ 3URGXFW /D\RXW

3751.65
2507.16

o =

43058 =
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1780.00

3
| S s:é% Ia... 9 |
i

3751.65
FRONT VIEW a SIDE VIEW '

JLIXUH OHFKDQLFDO 'HVLJQ
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7KH WHVW SKDVH Rl WKH ERG\ SDUW WKH GXUDELOLW\ W
VIVWHP LV XVHG 1H[W D SRZHUIXO ZDWHU SXHPS ¥ XIVHNEOWM R V
URWDWH VLPXOWDQHRXVO\ )RU WKH SURJUDPPLQ@WSDUW D
GULYHU LV LQVWDOOHG DQG XSORDGV D VLPSOH SURMDP WR
LWV IXQFWLRQDOLW)\ )RU WKH VLUHQ LWV WHUPQG L® LP\DBR
SURGXFH D ORXG VRXQG )RUVRODU SDQHOV D PXEGWLWHWHU
7KH JHQHUDWHG YROWDJH FDQ DFWLYDWH WKH $UGXLQR 8:
SUREOHP LV VROYHG E\ FRQQHFWLQJ WKH FDEOH IURP WKH V
DQG WKHQ FRQQHFWLQJ WKH 1RGH0&8 WR RQH RI WKH SRUWYV
VHQVRU ZH FRQQHFW WKHP RQH E\RQH WR $UGXLQR 812 DQG
LI LW ZRUNV ZHOO +RZHYHU WKHUH ZDV D VOLJKW BHREOHP
WKHVLUHQ YROXPH ZDV WHVWHG XVLQJ D VWHSE RFS FRQINHW R |
FRPSURPLVHG E\WKH 1RGHO0&S8

5HVXOW DQG $QDO\VLV

3$57 5(68/7 3,8&785(

-DWHULS 6 $00 zDWHU
VAVWHP VSULQNOHUV |
VPRRWKO\

G :DWHU SXPS L\
SRZHUIXO HQR P
SXPS WKH ZDW [+
SLSLQJ V\VWH

G $EOH WR ZDWH
XSRQ WKH DFW
WLPHU

6RODU 3 G $EOH WR JHQH
HQRXJK YROW
DFWLYDWH $U
DQG RWKHU FR
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8OWUDV| G $EOH WR IXQF)\
VHQVRU SURSHUO\ DQ(
GHWHFW REMH

SUGXLQl G $EOH WR UHFH
812 IURP XOWUDVH
VHQVRUV

G &DQ VHQG D VL
RWKHU FRPSR
1RGHO0&S8 YLD N
ZLUHDQG EUH

1RGHO&¢ G $EOH WR FRQQ
)L
G $EOH WR VHQG
PHVVDJHV WR
DIWHU UHFHLY
IURP $UGXLQR

6LUHQV G &DQ SURGXFH
QRLVHV DIWHU
VLIJQDOV IURP
812

'LVFXVVLRQ

,Q WKLV SURMHFW DQ DXWRPDWLF SODQW D\VEHDTZ QY D\E/HH\
ZDWHU SODQWY EDVHG RQ WKH DFWLYDWLRQ RI DFWLFBW VR
WLPHRI PLQXWHV 7KHLQLWLDO VHWW L Q JW DFHOREZ GIK\H \8 K B
LVLQ WKHPRUQLQJ DIWHUQRRQ DQG HYHQLQJ ZH W\K FPD®X U D
VHW WLPHUV DFFRUGLQJ WR SODQW YDULDWLRQV KXPLGLW\
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$GGLWLRQDOO\ WKH HOHFWURQLF SDUW D Q/GI F2ZAULW VWAH P \R H
7TKHFLUFXLW LYV SRZHUHG E\D SDLURIVRODUGDWBOUYHKXKBWH
HGJHV RI WKH SURMHFW | HLWKHU RQH RI WKHP G NWgBWV V
VLIQDO WR $UGXLQR 812 ZKLFKDFWV DV D FRQWOBGOB6WU YW
1RGH0&8 DQG VLUHQV 7KH VLUHQV ZLOO SURGXFRILPRXOF QRL
WKDW DSSURDFK WKH ZDWHULQJ V\VWHP 2Q WKH RWKHU K|
PHVVDJH WR WKH 7HOHJUDP DFFRXQW RI WKH XVHU YLD :L )L

5()(5(1&(6

> @ 5DIJKXQDWK + OURXQG ZDWHU K\GURJHRORJ\ JURXQG
SXPSLQJWHVWY UXUDO ZDWHU VXSSIHZD®JGH LUUL
L QWHUQDWLRQDO

> @ 2EDLGHHQ . <RXVHI % $ $00DOODKL 0 1 7DQ < &
5DPDGDQ 0 $Q RYHUYLHZ RI VPDUW LUULJD

JR7(QHUJ\ 1H[XV

>@ -DFRE 3 0 ORQL - 5RELQV 5 % 9DUJKHVH 0 ( %l

ODUFK $Q ,QWHOOLJHQW )LUH '"HWHFVELRWHPQEV ([QWL Q
 QWHUQHW RI7KLQJV,QRVHU@DWLRQDO &RQIHUHQFH RC

6FLHQFHYV DQG $SSOISSDWLRQV '%66

> @ =LNULD < % $OL 5 $I1]DO 0 . .LP BRQ LQWHUHQWW

WKLQJV ,R7 2SSRUWXQLWLHWHXDRWHQIHV DQG V

> @ OXQLUDWKLQDP 6 ,QGXVWU\ L QGXVWULDO

$GYDQFHYV LQ FRPSXWHUV 9RO 1R SS (OV

> @ -DPURHQ & .RPNXP 3 )RQJNHUG & .URQJSKD
LUULJDWLRQ VFKHGXOLQJ V\WVWHP XVLQJ ORZ FRVW Z

VXVWDLQDEOH DQG SUKFEMERWVDVDIULFXOWXUH

>@ 9LOODUUXELD * 'H3D] - ) 'H/D ,JOHVLD ' ©J %DMR

PXOWL DIJHQW V\VWHPV DQG ZLUHOHVV VHQVRU QHWZR L
L U UL JOMQ\RRU V

> @ $GLDKD 0 6 7KH UROH RI RUJDQLF PDWVRWI® GQ WU
6FLHQWLILF 1HZV

> @ *RUEXQRYV $ 7LPVDQV = .DSHQLHNV $ *XOELV 5

RI +XPDQ %DODQFH &DSDELOLWY1PH¥2MIOQU7 3URWR
7(&+12/2*,(6 5(6285&(6 3URFHHGLQJV Rl WKH ,QWHUQT
3UDFWLFDO &RROHUB®FH

> @-XUM 6 / 5RWDU 5 2SULWRLX ) 90DGXWLX QJ 2
VWUDWHJ\ IRU D VRODU WUDFNLQJ GHYLFH XVLQJ QRG
GHYHORSPHQW ERDUG(ARGXIOHQWHUQDWLRQDO 6\PSRVL)
DQG 7THFKQRORJ\LQ (OHFWURQSB 3DFNDJKQJa 6,,70(
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$3/,.$6,027,)75$',6,21$/7(0%,.$5'$17(.$7
1(*(5,3(5%.3%'$5(.$&25%. %$7,.&+(1'(52+

1RU $VKLGD ELQWL 5RG]DQ B6KDOLIDWILGWVBKQKUXGLQ 1
QRUDVKLGD#NNFKH HGX P\ VKD O KMVANNFNN FIGK PG XQRWUDLC
.ROHM .RPXQLWL &KHQGHURK ODOD\VLD

$%675%.

.DMLDQ LQL PHPIRNXVNDQ NHSDGD DH\NDLVN D W [ ;PWRIWA H WCH\P & DIODWP @
EDWLN &KHQGHURK EDJL PHQRQMR OWD®LNH R QDD QH/IHQL GBQ ENX G |
.DQJVDU \DQJ WHUOHWDN GL GDODPRVQHHEHNHQ B 0DAD @ VO Q RAQ.IDP VDK
NUDI WHPELNDU ODEX 6D\RQJ GDQ NUBE MNHDNDGWD E KX GIDOR GHJP BN U DU
.DPSXQJ .HSDOD %HQGDQJ .XDOD .DQJWPWD\G O WU DIPEMXNND V8 DEH
&KDQJIJNDW .XDOD .DQJVDU ORWLI P FPWR®QJDRHQFH Q PH IQDNDLQ ONDHEL
WHPSDWDQ GHQJDQ DGDSWDVL EHQWHWPEZEOR MREL | £@®W D PD ALINDG
PRWLI \DQJ GLIXQDNDQ DGDODK E HWD\Q ARW 3K RLUXODQ JD\Q Q\ L\PHIOV
DQWDUD VDWX VDPD ODLQ ORWL I BV NDMMX HLDGLLUR GEEDPU V. HFPYXSDIVM DI
ODPEDQJ NRVPRORJL GDQ DODP EHQGDLEKBWNDS XYMVOUPKWGE D BF
SHUNHPEDQJDQQ\D %DWLN &KHQGH URKD PIDQX SGINKIY)V LGNDQVR OV
SHQV\DUDK VHUWD SHODMDU 3URJUDRPPERBQW L9 IAKDQ0G HUWHRIXWE D O. R
PHQRQMRONDQ LGHQWLWL EXGD\D GDBEXQDDIQVPRWIH QVHPH LMD 3
QHJHUL 3HUDN GDODP UHND FRUDN E DW LOD QKMHHFESHIRRPKR P DRB R W H
EXGD\D WUDGLVLRQDO QHJHUL 3HUEN U3RMRWILX QO D @ XNIGEDS 5 B N
NHPDKLUDQ GDQ NHPDPSXDQ SDUD S & VHND R L\SHUDVDDIH D VMU E
PHPSXQ\DL QLODL HYWHWLND \DQJ WRRQWUDGLUYRP PO ZDUWDED \E N
QHJHUL 3HUDN .DMLDQ LQL PHQJJXQDRBEQMNXIKGDKHSRPTOL WD @
NDMLDQ NHV 3HQGHNDWDQ NDMLD® QHVIDNDRRFMHR S A B WQ F MNIDGG C
WHUGDSDW GDODP VHQL WHPELND UEGIDQDODE®LCW QNDHD ERIQ GOV W
PRWLI PRWLILQL\DQJDNDQ GLIJXQBPRDRNDPDW PNSHIQH®DBWUREQ,QId
EDWLN NLQL EHUNHPEDQJ GHQJDQ BAVWD®WJIGWIQY DX GBS 8 Ul G HNDP\
JOREDO +DVLO GDUL SHQJDODPDQ GD@ EMWF DK RKDIQ GBORR ISGIQ Pk
SDUD SHODMDU 6LMLO 6HQL 9LV X DGH.WRIKD WQ W XRICPHNP LR X QOLINOLX D
KDGDSDQ PHUHND GHQJDQ PHOD QM RWNNIDW \SOHX DAVHIELL KX QVR_HDU BIIN D W E
ODQJNDK VHEDJDL XVDKDZDQ EDW LNDRQDBXYWRADNLDHIDPLR QWD Q B

.DWD . XQ@QRWLI WHPELNDU ORWLIWHNDW %DbBbMWQN KIMXDP®HURD WD E X
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$%675%$&7

7KLV VWXG\ IRFXVHV RQ WKH DSSOLFQ® MRHNRW3PIRWNIV W QVEK ISR
SDWWHUQ GHVLJQ WR KLJKOLJKW MGV REXOH B V VR IDIHJ B X OOWDUNE
.XDOD .DQJVDU ORFDWHG LQ WKH VW DR RV DHIED W\ QOR@\P RM\D Z. M\
6D\RQJDQG WHNDW FUDIW 7KH ODE X BB DRXDI% H Q B/D RV | WRIPO. D PISQ &
WKH WHNDW FUDIW LV IURP .DPSXQJ 3DG DIKH&KRW LU NDGH FRD O B/ L)X
6D\RQJ UHIOHFW WKH ORFDO ZLVGRN EU R B 5RMLRU \RK DPHWXDGIG $FFF
PRWLIDSSOLFDWLRQ PHWKRGV X\GHREUIDI) UF S B W WM IURY W KFDPVIA IV U &
ZLWK HDFK RWKHU 7KH WHNDW PRWQ\ IFRRPVWKW QR W RX D CS DR WYV/C
FRVPRORJ\DQG WKH QDWXUDO ZR UORZ \{ DFKHIOHPHROW R QW KD PRI\
GHYHORSPHQW %DWLN &KHQGHURK LY OBFIWXDHD @ ® @ G DWQGX SHIR
&UHDWLYH 9LVXDO $UWV 3URJUDP &K® QG HU RKUSRWRXIQLIW 0& BRIOW® |
LGHQWLW\DQG DUWLVWLF KHULWEL® BWWRE RWIHUHD R IVAHD\Y N SRV
PRWLIVLQ &KHQGHURK EDWLN S D WWRRIRQANGHHW K HQMWDVER \§ UR § B O YDHU
3HUDN VWDWH 7KH XVH RI WKHVH WZFSWVRXK FHR/HRY NPLRODIM \D © G QD
OHFWXUHUV DQG VWXGHQWYV LQ RIRHINW LL@JI XK R MGHMW KW KH. A/ B D W L
FUDIWV DQG FXOWXUDO DUWYV R WKB VXADIDW W B WAHYUHDRNH VR K IR\G WWAKXOG/
VWXG\ DSSURDFK 7KH FDVH VWXG\ W & 8 URDF & LA DRQIXD® \W R WU I H R/
DQG WHNDW DUW EDVHG RQ QDW XU D O YHVRMVF 8 ¥ FORIUD W K ¥HS IR \R
PRWLIV ZLOO DOVR EH XVHG LQ WKHSIUWR X BW VR KR RKW QX AURR W
QRZ JURZLQJUDSLGO\GXH WR KLJK GKR DG GE O®RKF RO GAKIHOH SBBEBQ
LQ WKH SURGXFWLRQ RI &KHQGH UR KK BDWIHD IVQ © R V. WKKDH \BW XVG/HS
&KHQGHURK &RPPXQLW\ &ROOHJH W P WKRR VAR @ WH DX L ®\W YMKHH ED
KLJKHU OHYHO RU PDNLQJ VWULGHWHRVYWKEFE-RRNWQ EDWKN HR WY
LQGXVWU\

. H\ZRUBRWWHU\ PRWLIV 7HNDW PRWLIV &KHHIDGHUYRKOENWDN $DOWX
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1HJHUL 3HUDN 'DUXO 5LG]XDQ WHUNHQDIOWIUHIQGEIDWL RIGIR Q QD R D X
PHPSXQ\DL QLODL HVWHWLND \DQJ W U® KJLX (36 BV DD QPN Q X PNUNS DG
VDWX GDHUDK GDODP QHJHUL 3HUDN \RRQY LFXNX $ VD QRDQ PD@D O
VHEDJDL %DQGDU 'LUDMD %DQGDU :NDHX.Y DND@XVEDUD NDQJISAHHPD QF R
VHMDUDK GDQ EXGD\D \DQJ DGD GL G®IMLRK DX® DI DRI DQJ SRS XD
3HUDN DGDODK NUDI WHPELNDU O D EXX6)\ RHQSID. O Q J6EHHUIDDIO KDDLD.
GDQ NUDIWHNDW EHQDQJ HPDV GDUL OP. QY DG DHXIQILKNID@J R B W L
\DQJ WHUGDSDW GDODP VHQL WHPE L NRU @D VB QLNW B NOW E SIDG!
UHNDDQ FRUDN GDQ UHND EHQWXNQ\D RDVHPXIODVMPEHUBDRQ WH S
0ODOD\VLD

DAERAH KUALA KANGSAR

LATAR BELAKANG DAERAH

DAERAH KUALA KANGSAR : 9 MUKIM
KELUASAN DAERAH : 256,360.64 Hektar
KELUASAN MPKK : 204.494 Hektar (0.08%)

( PARLIMEN: h

1. Kuala Kangsar

L 3. Padang Rengas

DUN:
1. Manong
2. Bukit-Chandan
3. Jalong
4. Lintang
5. Chenderoh

6. Lubuk Merbau /

3HWD 3HWD GDHUDK .XDOD .DQJVDU
6XPEHU 3HMDEDW ' 'DHUDK GDQ 7DQDK .XDOD .DQJVD

ODNVXG PRWLIPHQXUXW .DPXV 'HZDQ (@X VR QH KR $MDVE DNGIDD 6 B WHIY
SDGD OXNLVDQ 5HNDDQ FRUDN SDGIVISBU®X B QDR YD E R G D PROHNGL
PRWLI EXQJD SDGL SXFXN UHEXQJ EXJHPPHMQINL KD@D K MXB R GFIF
6D\RQJ VDQJDW GLNDJXPL KDVLO SHMEX D VOMMDDNG D Q QEL FS5IHED W)
VHPDWD PDWD WHWDSL NHUDQD N&DQ GNKMHWQL\DD EQLU DU D @ DWHD
WHNDW WHUGLUL GDUL HPSDW E D K DJLLPERIODD W & XG0 D P EDIOIP NR VP R
DODP EHQGD 6HWLDS XQVXU PRW LI FRHFREHWODLXQ \S N D ) HA-EDEU D KQ «
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EDJDLPDQDSXQ PRWLI \DQJ ELDVD GLOWQWNDGLEDRQPOVEBOBD
EHUXQVXUNDQ DODP VHPXODMDGL *[BXENDNU D3 MH PEH Q R Q NEXODNINW B |
HPDV\DQJWHUNHQDO GLGDHUDK .XDOD .DQJVDU 3HUDN

5DMDK SBURGXNNUDIODEX 6D\RQJ

SDMDK BURGXN NUDIWHNDW EHQDQJHPDV

$SOLNDVL PRWLIWHPELNDU GDQ W HNND BVDQH.INH &K F G G B N FEKD HDUPXSHDN
LQVSLUDVL WHUKDGDS VHQL GD Q EXN D%D WIUN & KWORML® K D Q B OHU
VHUWD MHQDPD \DQJ GLFHWXVNDQWROEKGDVDEBQRIDDP K IGQIQ
.ROHM .RPXQLWL &KHQGHURK GDODP QWDWDR E ® &DXND FG-DQR DIMURLO/NDE
QHJHUL 3HUDN OLKDW JDPEDU
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*DPEDU +DVLO SURGXN EDWLN SHO DRVOHMG. [RWLIXM) & M/Q L& KIHX® DU

7(0%,.$5/$%8 6$<21*

3HQJXVDKD WHPELNDU GL .XDOD .DQ DWIDU EG EM QWD XNHQ D E X 05
\DQJ GLDGDSWDVL GDULSDGD EXDK O®DNEKKRLWDR EXTCLKVBDRQ G X
JDPEDU 7HPELNDU LQL GLKDVLONDQ BHQDDQ P W® NIXLQN\D Sl DR
GDQ KDVLOQ\D PHPSXQ\DL QLODL HAL\WBW LLIOR. DLQX O/BINN @ RGL
OHOD\X XQWXN PHQ\LPSDQ DLU PLQXP DZD DI\ P MPBXH R G INBHL
\DQJGLVLPSDQ GL GDODP WHPELN DIW®D &M EMNUD VI X HVSONE GO |
GLSHUFD\DL EROHK PHQ\HJDUND Q WXEKHKXEIDAND® VXPERO X QW
RUDQJOHOD\X |DPDQ VLODP

*DPEDU %HQWXN ODEX 6D\RQJGLDGDSWDVL GDUL EX

.DPSXQJ .HSDOD %HQGDQJ GL GDHUDKIIXD SBURQD ¥ D D QVRFHIMNE
WHPELNDU WUDGLVLRQDO WHUXW I/MHEXWPD0D G X ¥ B CRQUX\D Q Bl PI
VHRUDQJ SDNDU\DQJ PHQJKDVLONINDODEXL QD3R QG D NOCHG(IQF |
GLODKLUNDQ SDGD 'LVHPEHU G D QLP HOUBXLS\D BB QDIQ NN %6l Hi
PHQHULPD SHQGLGLNDQ DZDO GL 6HNRGCXK NCHD Q DWIDXQO6HDE RK
GHQJDQ SDQJJLODQ &LN 1RU PXOD PHPSHBDX \DUR QN DHHGDKU
WUDGLVLRQDO GDULSDGD LEXQ\D 3XBEROSKXKGEL DWQJNIO K HN
JEXQ\D PHUXSDNDQ SHQJXVDKD ODEWBQIRQJGDOD\GHVLAD B B C
WHPSDKDQ GL NDZDVDQ 6D\RQJ SD G DH/@MWDR &ID UHQBIK)OY L NDH + ©
PHQ\DPEXQJ ZDULVDQ NHOXDUJD (QFLWLEDONBHUWQBHKKM®I]
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PHQJKDVLONDQ ODEX 6D\RQJ GDQ VHIDQ 5 NROUDPHRNIDDW B R (
GDODP GDQ OXDU QHJDUL EDJL PHP SHRQH@DHNEIDY DID & X 56 XR(
QHJHUL 3HUDN %HOLDX WHODK G PED § /UL § \HRED JDD. GHES WIDXKIXXQ.

*DPEDU $GLIXUX .UDI 7THPELNDU 6D\PQGONQRHIEERONDIO\ E

*DPEDU +DVLO NHUMD WDQJDQ (QFLN =XONDIO\

7(.$7 %(1$1* (0$6

6HQL WHNDW PHUXSDNDQ EHQW XN ¥HQ V XIVMQIDWKII X \GH Ol Bl DD L7
PHOLEDWNDQ NHPDKLUDQ WDQJD @ LDNH GILZHDWR VL EBDWILNXOMX
EHQDQJ HPDV DWDX SHUDN G LMD K L WRSID®!DDNCDLQ PER/OLG XVHHIGIK
XVXO SHPEXDWDQ GDQ SHQJJXQD DR DI MWND\QNGIOQW Bl § DVH S \ B/H.|
':DODXSXQ EHIJLWX SHQJJXQDDQ EHQPRQWPOGV GD@IDPMSHREX
GDHUDK .XDOD .DQJVDU QHJHUL 3HWIXN GDDPR VY DQLVGHIU LWPHN/D
GL NDZDVDQ WHUVHEXW .HPDKLUD Q \&DNBHPUN WNDW 5B G D QuH!
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NHPDVDQ GDQ NHWHOLWLDQ \DQJQULEH UINZDODW P& Q 6 L-SNWIN K
GLEHUL VHQWXKDQ UHND EHQWXN PRWLI WUDGLVLRQDO

.DPSXQJ 3DGDQJ &KDQJNDW GLNHQDOLP N\HHUDLQ DV H/NIP\E D \DID
GLNHPEDQJNDQ ROHK +DMDK $]L]DK ORKNDP® S XE DR - BGIOR DX
GL.RWD /DPD .LUL .XDOD .DQJVDU 3HHRWD GoH\DIQDIXDMHAULX SSDNT
NDVLK WHUKDGDS VHQL NUD!| W H P S/DGACOQQN B R 8 DS K EHDADLIDPK M |
EHQDQJ HPDV WHODK PHQMDGL WHUNNEPDKEHIOQL DR IPBQHUL
VHMDN XVLD PXGD GDQ LDQ\D PHUXS DOINDKQ GAZWUMD/Q NHBXDD.
WHPXUXQ 3DGD PDVD NLQL EHOLDXNHPEGD X WXP X B Q LV W S
PHPEROHKNDQQ\D PHQLQJNDWND QFLDKL\VQD ED WH DHOXDE K B E

*DPEDU $GLIXUX .UDI 7THNDW + 3XDQ +XMBK $]LIDKELQOR

*DPEDU +DVLONHUMD WDQJDQ 3XDQ +DMDK $]L]DK

3XDQ $]L]DK NHUDS GLMHPSXW X QW X\\D®QQ YHDUOW B D § IMPHIUDDRH @
GHPRQVWUDVL VDPD DGD GL GDODP DWD K O®LK PHHIPEE D) DD
ODOD\VLD NH SHULQJNDW DQW D UDED@D F [ NPVHSRD @DXQ. 05\ N Q DHGILW?
-HSXQ SDGD WDKXQ \DQJ GLDQM X N\DIQ3RIOIK FHRRYEIDJD 0THIY
/330 VHUWD PHODOXL SHQ\HUW D D QDQQ D DALY P G DEPLH 6ID@Y B
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_.HD]DPDQ 3XDQ +DMDK $]L]DK GDODP PHQ\LKNWN®XWO DXOH R D WV
PHPEDZD NHSDGD SHQFDSDLDQ GDQSRSKODQLWHQBIQ.L E B WHF
GDUL GDODP GDQ OXDU QHJDUD W H.UNXBVEDPVID DGDNJH U INED B RG % |
PHQHULPD WHPSDKDQ GDUL QHJDUD\BQXQ@H.O'DK SV¥DSDP RO
+DMDK $]L]DK GDODP VHQL WHNVWN® MUDN D/\M FPHIIDM CHE&LLN & Q XE H
3HUEDGDQDQ .HPDMXDQ .UDIWDQJDQ ODOD\VLD 3..0

%$7,. &+(1'(52+

%DWLN &KHQGHURK PHUXSDNDQ VD QD3URD WXRAVEG-HIOLPIL 8 ¥ B G XU
GL.ROHM .RPXQLWL &KHQGHURK .XDQR PHQIVION BE WDN 3 H R
SURJUDP SHQJDMLDQ SHULQJNDW V& MHO XD K ® DW D P\DLLDN DO
\DQJ DGD LQL PHPEHUL UXDQJ NHSDG D 3 QNQR DK X B QW D W
EHUNDU\D EHUVDPD SHODMDU #* S H OBHVDAXG! DECCDWPL NHEIIHK@ @ H C
. XUVXV 5HND %HQWXN %DWLN PHUXSDNDQ@ GRQD K IO BRX NNXXUWLW
6LMLO 6HQL 9LVXDO .UHDWLI 5XDQH BDID 5 BOYI R UL IGBG DI
EHQWXN PRWLI SURVHV SHQJKDVLDWG® YRIKL © U RS XN END DVG IN SU
WHUEDKDJL NHSO @D XW@IHENUDI %DWLN &KHQGHURK LQL GLK
SDUD SHODMDU GDQ SHQV\DUDK G HIQN DY GPlH QD B B D\OLNDD G L L GBI
PHQHUDSNDQ HOHPHQ NRQWHPSRUDUL GDODP UHND EHQWXN E

.HXQLNDQ EDWLN &KHQGHURK MLND GWEBR QBQ @ DNI0Q G3 HIDI® M\
NKXVXVQ\D GL QHJHUL 3HUDN D G D OHDIKV\W BX'\W H VO N FSHDEID PRX\C
PRWLI WUDGLVLRQDO WHPELNDU G D X BMM NDWR \DHH\ HNOLM & B QD
HNVSHULPHQWDVL PRWLI ZDUQD ED®R QG GDXD WHPD O PHI@ DE
SURGXN EDWLN &KHQGHURK VHLULQJIGBEYDQ S HEDNHMNEGQ DD
*DEXQJDQ NHPDKLUDQ SDUD SHQV\D V D® DXD BDSMHLOND IMPLUGGE. DKDDOU
PHQDLN WDUDI SURGXN EDWLN &K HFRDPGCHIRRGX\NHEDIR& VDODK VI

OHUXMXN NHSDGD *DULV 3DQGXDQ 3 N®Q KB WX\IEX VIWZIDIW D) N XRC
'DQ .ROHM .RPXQLWL (GLVL DRI ILYDLGXLY WRIQ EEHRJU R N K \E |
DNWLYLWL XVDKDVDPD \DQJ EHUW HXIX P B © SHUN PN P KB @QLNRIOET
DNWLIEHUVLQHUJL EHUVDPD LQ @ROMIKLG &g /O QNRD BIER VDA
DNDGHPLD EDJL SHODNVDQDDDQ G KQL®H Q& D ¥ D® DX® B/IXW LF\H &
SHQJLNWLUDIDQ GDUL SLKDN L Q GYVMSHP [SHE&MNKRIDG W HNQNRHOFD
PHQLQJNDWNDQ SHQJHWDKXDQ GDQ BBPBKRGXQ NRIRHDAQ
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PHODKLUNDQ XVDKDZDQ EDWLN \DQJ RQHD WR P GCPLOVR HKIHI G |
-DOLQDQ NRODERUDVL VWUDWHJLNJED GO+ M PP B XGH® JUDI \
ODOD\VLD &DZDQJDQ 3HUDN .ROHM 3HOQYRMWILDQHBIQRIORUH D
&DZDQJDQ 3HUDN ODKHUD %DWLN GDQ WX ORG QMW ..RIMX QG.D\
&KHQGHURK PHUHDOLVDVLNDQ S URSHNIK®LV Y B O Q EDWGE N GXMHQ@

3(1<$7$%$10%6%/%+

&DEDUDQ GDODP PHQJJDEXQJNDQ RRWH NWWNGLVDRQ P O MNP E HIQDU
&KHQGHURK WHUOHWDN SDGD NUH DHSDGLXNID G DX@ YRR Y DVDIM XXIQMC
PHQJHNDONDQ ZDULVDQ EXGD\D GDQ WURHBRBEXWH JNHRE\KDV:L QX P H
SHUFXEDDQ GHQJDQ WHNQLN GDQ P HGILIXR) PINQX ESHIEH/]DDQH S H &9
PHOXNLYVY PHQFHWDN GDQ PHZDUQIS VG D \S B CEIIONLM HQMS PRDWLL
VHULQJ GLJXQDNDQ SDGD NUDIWHPELNDU GDQ WHNDW

6HODLQ LWX WHUGDSDW NHSHUOXD@QUKQ@YG&XWHPISNRPR WUGGQ WL
NUDI VHUDPLN GDQ WHNDW PHODQ@RIQ PHDNY®IODIKNPOQVPLEDED HIXD G @
VHVXDL OHODOXL NDHGDK WHUV HEKMQ WHNNHNIWEROB® PXQIFN SWD |
YLVXDO GDODP PHQJJDEXQJIJNDQ HOBBBYW WHPSURPR DRDGL AMDUPLSU
GDQPHQFHWXVNDQLQRYDVLGDODE SBIQDNRAHUVLODQ SURGXN NU

'DODP HUD SHPRGHQDQ VHNDUDQJ WLGDAD KRB RLGHQDNQ XG P DK
PHQJKDVLONDQ SURGXN NUDI WHPBNIWQ @HUOGDUNYRPH QQ G ROV VEWLE
EROHK EHUNXEXU NHUDQD WLDGD O@D W JHIDMXIN P H EDKDWXQ\DQ JOR
WHPSDWDQ SHUOX GLSHUM XD QJN IN® WXONDQ KDVWLDN R D D DW HDFSDL DM
NUDI\DQJ GLKDVLONDQ GL 3HUDN G DEPHQH MRN.RIDIDMSHUOX VHQWL|

2%-(.7,)

2ZEMHNWLINDMLDQ LQLDGDODK XQWXN

D PHQRQMRONDQ NHND\DDQ VHQL GDQIEXBHOD W XDSHYHRQDS
WHPELNDU GDQ WHNDW QHJHUL 3HUDNHWIREDP UHNDDQ FRUD
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E PHPHOLKDUD GDQ PHPSURPRVLNDQOVIQGAIUHADRQ3IHKG N\DV M
PHQLQIJNDWNDQ NHPDKLUDQ GDQ Nb EPO@HDHIRHRH Q $ WD B B LG\
EDWLN HVWHWLN WLQJJL

F PHPDUWDEDWNDQNUDIZDULVDQ SWUDDBNLVL GDQ VHQL EXGD
G PHPSHULQFLNDQ PRWLI WUDGLVUR@YB® EBDKD UVG L@ NSHDNAD \

PHPDVXNNDQQ\D NHGDODP SHQJKDWIDODQ FRUDN EDWLN &K|
H PHQ\XPEDQJ NHSDGD SHUWXPE XK® @ HREHU/IWSJH ONKUDHDI WALH ¢

SHODMDU XQWXN PHQHUXVNDQ NHDDVMBPHR®DGD XY QKXY I
\DQJ EHUMD\D

0(72'2/2*,

OHWRGRORJL NDMLDQ LQL PHOLEDWSNDZGNREGWDKQ WXODMQLDWDMHY «
PHPEHULNDQ SHPHULNVDDQ WHUSBOLQPBL WHQW D D \F R3O0 DPUDHIL
WHNDW QHJHUL 3HUDN EHUGD VD U N D@D\KDRE 8§ H @EDID V R RYQD KALIDG/
PRWLILQLNHPXGLDQQ\DDNDQ GLJPQEDWLEEBBRSHQURKDVLODQ F

.DHGDK NXDOLWDWLI MXJD PHPEROHKNQ@®DSBPDWBRWWD QD QUXEM
NHSHQWLQJDQ EXGD\D VHQL GDQ WILEG®MWNRQ 36 QHIMIMNOIHY BB Q,
EXNDQ EHUDQJND VHSHUWL WHP X BRNX PHHPXQW X W PBIQ G D § CDMDNDX
WHQWDQJ DSOLNDVL PRWLI WHPELR DY 6D @ MOAMONYF@ i DHNU E D3\ UID |
3HQHURNDDQ VHFDUD WHUSHULQFL XQ WX N @WP D KX B FIH M HDRSND WERK
NHSDGD SHPXOLKDUDDQ VHUWD S U RDRVQ NWHIL GHQ ENX G,M\ M XWIUDD
PHQLQJNDWNDQ NHPDKLUDQ GDQ NHE RODDPQPS )GV SDUD K GDQ §
EHUHVWHWLND WLQJJL\DQJPHPDGWREMQNEQXGE DD @B UHVD G HUDIN

'$387%1 .%-,$1 3(5%,1&%$1*%1

+DVLO NDMLDQ GDULSDGD EDKDQ DXKWRI PN B X SOENIE® WX PVE XRJELXKV ¢
WHUSHQWLQJ PHUDQJNXPL MHQLV SHPLOLKDRLOERQGWHIX QB IDLC
PHQGDSDWL SHQJKDVLODQ PRWLI WXPENEQ WHRBDXKDQ & HEX\DVN EV
VHQDQJ GLGDSDWL VXPEHU PDNDQDQ B8R @ XIE®MULS DEXIP K HG YSSLPQ !
EHUGDVDUNDQ NHSHQWLQJDQ GDULGMHI LV AR PRQ HBQ GHIQINDLU YOR WL
VXPEHU NRVPRV GDQ DODP EXPL SX (MDIDGIBSQO®LREROWGDVDUNDQ NH X
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7HNQLN GHNRUDVL WUDGLVLRQDO \OH\SHQ \¥ D CPIHXEBEIHF RVED P D 8
GLKDVLONDQ GHQJDQ PHQJJXQDNDQ MRUNDAL N MF X\DUD DRM RIQ
GLNHNDONDQ SDGD ODEX KLWDP D W DEKN® DFERU D INU EFDRUQXDSHDADD
VHVXDL GLDSOLNDVLNDQ SDGD ODMEX KHLONDW L ER\Y VIDWLVE N
PHQGDWDU EDULV GHPL EDULV GDQ BPHEKXUDRIXDWQY SHED
6D\RQJ $QWDUD PRWLI PRWLI WUDNGRVW.RWMDOWD @R RDV BK BN
EXQJD WDQMXQJ EXQJD SHFDK WL JDGXW )G O XPXN 8D QS XBAXQV
6XVXQDQ XODQJDQ \DQJ EHJLW X \CLK BVHHUPND DM DNP G IZ Q NEIHQILGHL WIL Sl
FRUDNWHUVHEXW PHUXSDNDQ VHRIUZDQKDD @ Y VO EKDW W Bl DE L

*DPEDU 7HNQLNFRSDGDODK VDO DLKWMEDNGA ¥FRRWWIRK\WRN @ DI
GLNHNDONDQ SDGD SHUPXNDDQ ODEX

%HUGDVDUNDQ DQDOLVD JDPEDU GUIDXRJPPEDD UXSIDBRWLG L
XQWXN EXQJD NHGXGXW GDQ EXQJD SDQIL PHEXKIQOFNYRD® REG @
EHQWXNQ\D GLEDQGLQJNDQ GHQJDQ IXEB W RMWLQ LDWB O O.LHKD,
MHODV NHWLND WHUGDSDW HOHPHQH®DMQAW XL \RKI PHPRWILN X
SHQJXNLUDQ LQL GLODNXNDQ VHFD WD PHQFIHUWPL GRNDHK FLHIQ
NHOHPEXWDQ GDQ NHKDOXVDQ \DQJHK®KX KL WH O B DXS\B WDSDLW/

*DPEDU ORWLI %XC( *DPEDU ORWLI % X

'LOXNLP 6D\RQJ WHUGDSDW VHRUD QY 5@ ® HNQIFWU SDMD QD @V PIRW K | E3-0U
KDOXV EHUNDW PLQDW PHQGDODPQ\D G@IO DB OLHQ @ RKNEL YID®] O HEX
VHRUDQJ DKOL SHQJXNLU \DQJ PDKLN LGID@® YRBECOND W 16 FEXD © DAGDNKR
6D\RQJ OLQDW \DQJ PHQGDODP GDODMGHYLRQDLO BO® Q B\KQUHDDD\ KX
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VHODPD WDKXQ GDODP ELGDQJ LQL PHPX\WDN L @RINLQ XN X Q B/ NDRH
SHUPXNDDQ WHPELNDU ODEX OHQXUXW SDQBDSHDRXEBDQDWD®@
PHPEHULNDQ NHSXDVDQ \DQJ OHE L KSEHHPKNQ G QQNDP N Q JXING UNILUM
XNLUDQ SDGD SHUPXNDDQ WDQDK QMDD G & DWW GLLE@INKDOW GHHIYIDX
\DQJ PHPHUOXNDQ ZDNWX \DQJ OD P DDXQWX® )GN.VHIDG WIXLIMDSH UB X
GHQJDQ WHOLWL SDGD SHUPXNDD @ W 8 DR\CH\D AH Q H E0N) B RIGIVK. © B
REMHN ODEX PHQMDGL URVDN 7HNQENXIN2LX PBQNQEE MSHIHORG BB E
GLIXQDNDQ ROHK SHQJXNLU SHQIXNLW ®BMZ I\ NWDBEQ NHKID®LKIDA
PHPSXQ\DL FLUL LGHQWLWL WHUVHARGL WGELKDV/QOWOW PH®O BMXRY \ P
NHKDOXVDQ WHUVHQGLUL GHQJD Q> M QIHDND §0 QVIDLG/DGNDHIDHPP E X WX
NHWHOLWLDQ VHPDVD PHQJXNLU PRWMAN.RBSBSINARDDXWDQ JL GL
VHSDWXWQ\D PHQXQMXNNDQ DOLUDQ PRMIXI Q HUYVHBD®BKQR G KP D!
VDPD ODLQ .HWHSDWDQ NHWLND PHQOMXDNRD 8RW D PPFHHPETDNWD)XONI B |
KDOXV GHQJDQ MDUDN DQWDUD PRWWXRR DD B A UEHQ WKMNDJID PM(
PHOHQJNXQJ GHQJDQ VHPXOD MDGL G RN U S SS\HUY 6DIDNDIPQD UMLK BPRH
PHQGDWDU OLKDW JDPEDU

*DPEDU .RQVHS SHUJHUDNDQ SDGD UHND FRUDN ODE

3HQJIJXQDDQ WHNQLN VOLS WUDLORRW MX\.DIQ E KDMX\D PHRQKN VG
EHUMD\D PHQJKDVLONDQ PRWLI EXQ ®PB @ HQHDWX \WH KDQI X/ D QDY D W
DSDELOD JDULVDQ \DQJ GLKDVLON DRQNHULDKIDW @ B HMHQ PIEXQJI DL F
VDPD ODLQ 3HQJJXQDDQ HQJREH VHEHPIHUSIKAXKQGD @ D\W DU NEHHKUM
NHWHUDPSLODQ FRUDN SDGD SHUPXWDDQ@BGEXKEMDRDQ YOPWXQN ®HF
SHUPXNDDQ HQJREH \DQJ UDWD G D@ WHHEWHEDW R P R3W RIVGHLVOLXQNLL & LSADOBN
ODEX /DEX GLWHPSDWNDQ GL DWDV RBVLRQ WRBIDIUQD DQ @G LEBDRNQE
GHQJDQ ZDUQD PHQJJXQDNDQ EHUXV ADW HNEHDQXANDE RO LG L P
VHNHWLND VHEHOXP FRUDN PRWLIGLOXNLYV OLKDW JDPEDU
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*DPEDU %XQJD BHNHQWXW GLMD G IXN)IDN P R W\CHISQNENXDA LD RQJI P |

3HQJXVDKD WHPELNDU ODEX PDVD NDQRWBIN XWUPIERSH B %D ® BONGE
ODEX KLWDP ODEX\DQJ GLVHNDP  6HIIDN.IQLW K N PH N /M M X NI B B ¢
PHQMDGL FLUL NKDV MLZD OHOD\X VHED EXLKK DVV B& FSDUED VB IHWIPX |
HKDOXVDQ \DQJ DGD GDODP XNLUDQ NDQXRDBE $PRPMQWD &ILS HIUHK
GLDSOLNDVLNDQ SDGD SHUPXNDD QWPQRERQNDXWOMEX GHQJDQ SHQG

ln{:o Kra{: Wa risan
l(('l‘.’l[l I.’l*‘u 53}]()!‘3{,
Motif-Motif Hiasan |_abu Sayong
Bunga Tanjung Punga Padi Punga K edudut Punga Cengkih
‘ ' J
* LL—‘L't *
BungaLawang  PungaPecahFapat  PucukRebung  Punga Cakar Ayam
a
0
vs
4
==
Bentuk Huruf St SkuK eluang SusurKelapa Bentuk Hurusf X
Unit Pemuliharaan Kraf 9
PKKM Caw Perak

*DPEDU ORWLI + PRWLIKLDVDQ ODEX 6D\RQJ
6XPEHU 8QLWI3HPXOLKDUDDQ .UDI 3..0&DZDQJDQ 3H!I

027,)75%$',6,21$/7(.$7
.HLQGDKDQ PHUXMXN NHSDGD SHUV® S ?HMMHIDFDLO D @ HNHFD/DX

VHODUDY GHQJDQ NHVHLPEDQJDQ I3 P B IKDP/R @IN D Q BEPDY Bl MDA
PHPEHULNDQ NHVHMDKWHUDDQ HPRWL PEQXVKXIV SID@QIZOEDIIDQ

-
—_
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$1IDQGL +DVVDQ NHLQGDKD Q HREMI) B D G \DPD®XVD R VR QD
GHQJDQ EHQWXN NHEHUDGDDQQ\D \D@ E I HIP S3HOUGD RIDAD WHYIM
NRQVHS NHLQGDKDQ WHUEDKDJL NHX DRSEDM B XN LN DGADHQ RAXLE MK
.HLQGDKDQ REMHNWLI PHUXMXN NH $SIKXG®L M HQRW NGILQIEVOIKLD @
VHFDUD ILILNDO PDQDNDOD NHLQG D KWDHQ Y X ENH-LINOWE DI KDHU YO
GDSDW GLOLKDW VHFDUD IL]LND®@D @&XWDHSWIKCDPQ GDSDW GLU |

.HLQGDKDQ GDODP PRWLIWUDGLVERWED®B06 FED K K ISINUPX NDT
\DQJ EHUWXMXDQ XQWXN PHPSHULQGIIXK PHQB D G\ GWNDHU RX
IDEULN WHUVHEXW ORWLI \DQJ PHP E HQUDQD 6 RUDNWILL@L FHD
PHQHQWXNDQ FLUL GDQ IXQJVL WBNVDMX & B DDB FFRYDXQAMQ K
PHQHJDN GDQ PHQ\HURQJ VHVXDL RHOMN\Q @ R Q UANHNXDH @ DIX
SHUPXNDDQ IDEULN 3HQJKDVLODQ UEBNDQFBDOD PRI VDK
PHQJJDPEDUNDQ UHDOLWL SDGD SH WXR)ONDIR LIQESILWD \GLHG DD
VHPXOD MDGL XQWXN PHQFLSWDND G INGIDR ® HIDQ X EHDEKR PRIW D QI
VHPXOD MDGL NH GDODP EHQW XN U HDNQDGFTRQJIDAN \PHHOLJ W/ B WIDOAN D
5HND EHQWXN \DQJ GLVHGHUKD QD NDEILWDKNBM P @ PNDEQFNDIQN
NHLQGDKDQ GDQ HVWHWLND \DQJ WVHDW XINEBQEDBELR NG A QOB
IDNWRU XWDPD \DQJ PHPEHUL NHNXGEWDQRBYSEN VHED WHQ D
SURVHV PHPSXOXU XQWXN PHPDVWLND® WBUEP QRLON GHDI
NHVHPSXUQDDQ 6HEDJDL FRQWRK RHBKDXDMIND §URWND/ PHP\W
PHQ\HUXSDL NHVDQ MDOLQDQ WHNQ KN ? HQNO@DPLBHQ CHYMH-PVE
VHQL NUDI WHNDW 20HK LWX NHX@PHRSODPQXEGD WHNBALIN UGN G
ODLQQ\D PHPEHULNDQ LGHQWLWL GBQLFNUD INWB X DBVQG DX@QR RN
VHQL WHNVWLO O0DODK NHEDQ\DNDHERRWHIPLIOQK WRIWDMW GR (
PHQFLSWD SURGXN EHUEDQGLQJ G3HDQ@ID QPR WDLIPX@D,QHRR
VXPEHU PRWLI IORUD OHELK PXGDK GLSKMDAD® XD&DSH VD Q FD\
WHNDW

ORWLI)ORUD

ORWLI WXPEXK + WXPEXKDQ \DQJ VHULBDXKTHR MDGM 3Q DL
WHUXDWDPDQ\D EXQJD GDXQ DNDU GIDK GNLXREXBK EXMU DS
OLQJNXQJDQ * OLQJIJNXQJDQ EXQJD WU DGHVLRRWCD GDOI
SHOEDJDL FRQWRK IORUD\DQJ VHWM)J GLIXQDNDQ GDODH
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Bunga / Buah Bunga Cempaka Bunga Asam

Delima Batu

Daun Bunga Daun Keladi Daun Peria Daun / Bunga Daun Pucuk Paku
Jermin Padi

Bunga Kenanga Bunga Teratai Bunga Lawang Bunga Pecah
Lima
*DPEDU -HQLV £ MHQLV PRWLIIORUD GDODP UHN

ORWLI)DXQD

ORWLI \DQJ NHUDS GLJXQDNDQ DGDODXIDDUPORWLNL@H
VHODOXQ\D GLRODK DWDX GLJDE X QUINDD FFRHQN R K PRWILI |
\DQJ SDOLQJSRSXODUGDODP VHQL WHNDW DGDODK



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QUG DEDR 6
& (,66(

}" Ayam Jantan

*DPEDU -HQLV £+ MHQLV PRWLIIDXQD GDODP UHND E
ORWLI*HRPHWUL

D}S]( P }uSE]o 1Z Julvs]I EvVv o0 ]JZdp ZE W EU}B](

P luSE]C VP e VP 8§ %}%pnp0o E Vv JeplyvP Ea upl %syulpel B
1P U e P] uU% SU P E]e opEp+U <A v&]| P RVE X ZwE H " [U
u vpvipll v E % }vS}Z u}S](P }u SEPIDIVP » dEYBPIV]]Z

S 3sW

Potong Wajik Melintang,
Lengkung Awan dan Berdiri

Pricuk Rebung Segl Tig Pucuk Rebung Segi Tiga

ERe s \ "y K/ (4 »
Corak Banji s’ berganda keluk
,”f BN = W il

SEEEE & S XX

Pucuk Rebung Segi dan
Swastika Lengkung Pelbagai Motif Geometri

Kisi-kisi

*DPEDU -HQLV + MHQLV PRWLIJHRPWWUL GDODP UHND E

ORWLI$ZDQ /DUDW

$ZDQ ODUDW EHULOKDP GDUL DODPLLG LW XX DQA\DQ JSEHDU
PHQJDWDNDQ EDKDZD QDPD LQL GLDPBEL®HALES EIYDQDPD
$ZDQJ \DQJ PHQJJDULV WDQDK KLQJJ®WMNEDDRW FOODVID
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&RUDN \DQJ GLKDVLONDQ EHUNDLW :DQDNDAXENDGDVD!
PHQJIXQDNDQ WXPEXK + WXPEXKDQ XQUORBRNPWQOLDVLONL

*DPEDU -HQLV £+ MHQLV PRWLIDZDNDDOMDUDW GDODF

027,) %$7,. &+(1'(52+

'DODP SHOEDJDL NDMLDQ \DQJ WHEXKQGDWB O &S DN®QQ &DEIDIDW
PRWLIDODP VHPXODMDGL \DQJ SDOHQUI SROXWDQ JDLJ XQDNDRAJ
7HUGDSDW SHUVDPDDQ GDODP SHQJEXHDMXNP RIMDI BN RDDR
GDSDW EHUEH]D EH]D VHVXDL GHQJDD @3 G LV XEDKNDINQG DLQDWY A
SHOEDJDL MHQLV PRWLIIORUD \DQIWVNHPQD GIHYQ\DND Q| ®IEMI
FHPSDND UD\D FHQJNHK WDQMXGQJN ®©DRDQLV GCEXQ SHHFOMNGU H
ODQDNDOD PRWLIIDXQD \DQJ SRSXOEXGXQXQMMNORDH UPDYX
LNDQ 6HPHQWDUD LWX GDODP NDWG® NRUILD PRRANLLIQN R&/LPIRS/O LN
GDODP VHQL NUDIWDQJDQ

3HQJJDEXQJDQ PRWLI WUDGLVLRQD®DWHPEWNDNUERD® KWPQD
NHSHQWLQJDQ WHPSDWDQ GDQ LGHQW&RW D N ¥® BMDNN&IKSHBG®HU
DNDQ PHQFHUPLQNDQ EXGD\D GDQ WUDGQED @ [P RWIH WL DU
GDSDW PHQLQJNDWNDQ DVSHN UHNXEH® \G R XQL N6 & NG E P R W
WUDGLVLRQDO LQL GDSDW GLJDEX®QLNLE KR GELINOVDHPQRRNUHDENX D
ZDULVDQ NUDI GL QHJHUL 3HUDN (OH NHRY P R'$ HRRWIDANRW RIPEX/D
GLPDVXNNDQ NH GDODP UHND FRUDN EDWLN &KHQGHURK
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*DPEDU *DEXQJIJDQ PRWLI WHPELNDUHNDBX\Q HXIQH B XGRS D NLF
GDODP PRWLIEDWLN &KHQGHURK

&$'$1*$1 3(1$0%$+%$,.$1

OHQMDODQNDQ NDMLDQ ODQMXWHPHDNEQDADBRMRW W UDIGN B
PHPEHULNDQ SHQGHNDWDQ \DQJ OHERKR@NKM N} S B G DHNIIMLS
PRWLIWHUWHQWX\DQJEROHK G L\WHMMXDE NQ QW GND B DEW MWNH &M QI C

OHQHURNDL SHQJIJXQDDQ WHNQLNDDRD @ 8 EH ]| DANGDAD N PR Q D!
GDQ WHNDW NHSDGD FRUDN EDWLN O@BEKXEDMWNY$ HDLQ AMH
SHQFHOXSDQ\DQJEHUEH]D GDODPWERRHADSWD RIKIXQLNDQ FRUI

%HNHUMDVDPD GHQJDQ SLKDN LQG®DW WNUDBD @ BDGIDUL PQIDA
PHQGDSDWNDQ SHPDKDPDQ \DQJ OHBUK © HEYG D OD PRVWHQ WD Q 5
WHPELNDU GDQ WHNDW EDJL PHQGDBEBWUDDPEDQJIDQ BHIQKPI
\DQJEHUNDLWDQ GHQJDQ PRWLIEDWLN &KHQGHURK

OHQLODL NHEHUNHVDQDQ PRWLI \DIWLG\L PBOBWYW KX IG DIDP & B
EDODV SHQJJXQD ,QL DNDQ PHPEH UMD N D Q GD/OID\Y LWH § W9
EXGD\D GDQ SHODNVDQDDQ WHNQ L NNDBDQ USHN®D P B Q KWEINL NG
SHQDPEDKEDLNDQ UHND EHQW XN
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.(6,038/$1

3HQWLQJ XQWXN PHPSHUNHQDONDQ GQOHPIDQ GALHQIN WH @ HIUNDD/UL 6]
WHUPDVXN MXJD PHQJHQDO SDVWL ODWRU EH DXONDND QGG R G-DYFR O K
EHQWXN VHQL LQL .HLQGDKDQ HV\®HMLSNDDGRMHDK FRUIXN ¥ RXYOND D
WHPELNDU GDQ $GLJXUX +DMDK $]L]DEMIDO®DE HNDIL GLHNDWD EKND
PHPSXQ\DL SRWHQVL XQWXN GLNHQPRWGEL \DHUILGL INOWND JORE®O [
NDU\D PHUHND EDQ\DN GLLOKDPND QG PHKSK®NP H Q QiADHHPSLOH DVDIVR.
EDLN GDUL VHJL NRQRWDWLI PDK X X OGHGRWDODLA L 2.@H. KE HW KX ¢4
LQVSLUDVL XQWXN PHPEHQWXN GDYRAARUBPNLYXBWLNDQ PRWLI PR

3(18783

.HXQLNDQ EDWLN &KHQGHURK ML N DDA END (DGLIQDG D G IG 613 D Q/E D WK
QHJHUL 3HUDN DGDODK WHUOHWDN 8BGDJPEWQJNDW PR WLH UV E
WHPELNDU GDQ WHNDW QHJHUL 3HUDNHDWDOHN\GI KD QP 13Q R\DVVY R
EDKDQ GDQ SHPLOLKDQ IDEULN SHUGXNSEDXWDLW ERBIQ BH P RWKWIHNDI
SHUNHPEDQJDQ VHPDVD LQGXVWUL EPWKINUGKQ 000D \BLHY \* TDEXIKI B
3URJUDP 6HQL 9LVXDO .UHDWLI .R OPHSH.@PRIIM VDD QKEHIMEIHN RE LGELC
PHQDLN WDUDI SURGXN EDWLN &K HRDGHIRRGX\NHE2D IR & YDODK/Y.DW X N

58-8.$1
5DPOL + 6DLG 7 6 &KDQ +HQJ $LN + &KHHK 0 $GDSMDWKL 0
.HLQGDKDQ 5HNDEHQWXN ORWLI 7UDWL%HRQRO - EROQB O X3H UDHEDLE [

OHOD\X KWWSV GRLRYIXNRO SHUDGDE

%X\RQJ $GLOGHMDUDK 3HUDN 6LUL 6HAIDQ®BERKRVD GWRWBXVWDND
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$EGXOODK = .KDQ 60 <DKD\D 65 &DQDS&WUL5.HLQGDKDQ 'D
3HQJKDVLODQ 5HNDDQ %DWLN .R Q WHLPI SIREWBNIU Q8 0 U3 K. F0L N DIVQ N B
-LOLG +

6LWL =DLQRQ ,VPDNMEHQWXN NUDI WD QBIZ0Q Q H®DK\XWVL G B OQWBXVWDN

<XVRI ' 6 ODKDPRRG 3 '6BBQL 6XODPDQ 7THNDW 7UDGLVLRQDO "D
,&20+$& HSURFHHGLQJ 8L70 &DZDQJDQ .HGDK

+DURQ + OXWDOLES$VSHN (VWHWLNRURE® 8F)QJDMLDQ 8PXP $VLD
9RO 8QLYHUVLWL .HEDQJVDDQ ODOD\VLD ,661

$]PL - 8PRU = ,VPDLO 06 $EGXOQOOQRPDQsQAL 1 .BARQL .UDI %D
ORWLI 7HNQLN ,QVWLWXW .UDI1HJDUD

6DOHKDQ ) + ORKDPHG ) +DVVDQ 66D.PWXE&GPQ=6 DRU 5 06HQL .U
%DWLN 3HZDUQDDQ $vOL ,QVWLWXW .UDI1HJDUD

+D]L\DK +XVVL@RWLI $ODP 'DODP %DWLN 'D Q@ HRIXIWMINOH@DI1X J
ODOD\VLD



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QUG DEDR 6
& (,66(

'(9(/230(172)678'(176 ,1129$7,9( &+$5%$&7(57+528*+%750 (
7($&+,1%2) ,6/$0,& ('8&$7,21 7($&+(5

6DOELDK EW ORKDPHG$D./OBY QR'EW 0RKEQ={GINDILAHQ EW :DQ ORK
%DNOPRQL +XPD\UDD WUWSBWRLUIDK ELQWDR]$E€KGCIDBW ODW '"HOL

6HNRODKOHQHQJDK 6DLQV 3DVLU 3IXWHK
8QLYHUVLWL . HEDQJVDDQODOD\VLD

VDOELDKVFEFLSS#JPDLO FRP

&UHDWLYH WHDFKLQJ SUDFWLFHV&RYPHRGLRIHFWXGPHEQWW RQ QK
%\ LQFRUSRUDWLQJ LQQRYDWLY HLBIYG HHEXPDWERU W iF D APOMWH D/ HD
IRVWHUV WKH FXOWLYDWLRQ RI VWRXGH@W \D EALWDOH MW HYH DQE S
H[DPLQHV WKH GHYHORSPHQW R ¥ WX® R WK/ WLKHQFRUHDDW\LLYYHHFW B D B
,VODPLF (GXFDWLRQ WHDFKHUV HOHFKW X & \L [ SFORVWHHWYLVY K H Q@ ® R ¥R
WKH &UHDWLYH )RVWHULQJ 7HDFKHUV, QFSUH] D& ZY HM R DW ¥ H Y @ IWHNDLR
HPSOR\V D TXDOLWDWLYH PHWKRGR® REVHQ¥DWGRQY LWW HIDYMK
,VODPLF (GXFDWLRQ WHDFKHUV 7HKM LY® GLRSIVFKL RK GFLLIHK DWW\ X
VWXGHQWY LQQRYDWLYH FKDUDRWHWLWQF D ® GMLKQLIQW K B H\DNKIDAF
DELOLWLHY PRWLYDWLRQ HQJD/AJHAKH WW DP@\GF KRRWLWLLEYKHN Bl W WLRY
SURYLGLQJ LQVLJKWYV LQWR HIIHFVBIURP RWHD FKAL QG QWD W.IQILRIVI
GHYHORSPHQW ZLWKLQ WKH FRQW HMDRIFK/ OROEP ¥GHKWV EWHR QK DI
VLIJQLILFDQFH RI FUHDWLYH WHDBKE®W SRQ FMR. FMAX G B G WWK HKLRUIO E
SUHSDUHGQHVVIRUD UDSLGO\HYROYLQJZRUOG

.H\ZRUGV FUHDWLYLW\ FUH D WLPYLH WEXORFKXW QB QL DHORFKIMWUR UV ,V O

,QWURGXFWLRQ

,QQRYDWLRQ DQG FUHDWLYLW\ KRMH EWFRPGWWVUAH Q W IMX® VE UQ DN
HQDEOH LQGLYLGXDOV WR DGDSW VRE@L JLISILW & H AK.D Q 1 IL QR DARAHOR
LQQRYDWLYH WKLQNLQJ DPRQJ VWKXGHDWRF X\GKE R\WY FEHY KDRIS L Q §
QXUWXUH WKHVH VNLOOV 7DXILNDQ LQWWODPOFSBEYWFRMWALRE HIBK F
SOD\V D FUXFLDO UROHLQ VKDSLBY VWXGHQWY FKDUDFWHUDQG Y

7TUDGLWLRQDOO\ ,VODPLF HGXFDWIFQSKIOWHEHRRIXYHIGFRQYU K
WHDFKLQJYVY DQG PHPRUL]DWLRQ RI W& [AYLWILRMDKO OX R L §/MIGQ Bl DK
+RZHYHU WKHUHLVDJURZLQJ UHRQLFDW ILRQVW KDDW M & D P IDAVH.G X Ry
WR FXOWLYDWHVWXGHQWY LOQORNNVWH FREKDIYDODKWN WREZWIKGH B UW }

7KH UROH RI ,VODPLF (GXFDWLRQ WHRMNIX®MUVKHQ R\DKYH/ V8 K R PH
RSSRUWXQLW\ WR LQVSLUH DQG KB DI M H/QWXGRIIQANXW LIRQALWY L OFULIOA
DQG SUREOHP VROYLQJ DELOLWLRV VDRI HYJ PAUCHDPA EY(KE VAL
FDQ KHOS VWXGHQWY GHYHORS ID@QR®ZWWXH \F®& D P IDFF 3/UHLRQW UDQ M\

:KLOH VHYHUDO VWXGLHV KDYH H[SOBQB8 G QERY DR\SLLRFQV LRI FH
HGXFDWLRQ OLPLWHG UHVHDUFKGBYHRRSWVH® WSRH ALQ QR @O LRYGH A
WKH FRQWH[W RI ,VODPLF HGXFDWURIQREKOWKIOLWHW BDUFK SDBKHL
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WKLV JDS E\ HIDPLQLQJ KRZ ,VODPLFHRWEDMOA\RIR VWWHHD T K/FUXNG HDQQV
FKDUDFWHU WKURXJK FUHDWLYH WHDFKLQJPHWKRGV

%\ XWLOL]LQJ WKH &UHDWLYH )RV WD ULIDRHZHOUFNK HW K Q\G AW XG T )
DVVHVV DQG DQDO\]H WKH HIIHFWWYDQHMVY IRV FHPISDR LG BWH D6 B
WHDFKHUV 7KH &)7, SURYLGHV D FRPB O KR WQ QU YWHILDKPHHZR UDNE ILROLL
FUHDWLYLW\ DQG LQQRYDWLRQ LQWHIDK FIO DAH/ B R R PJ DLKU RY VK J\W K
UHODWLRQVKLS EHWZHHQ WHDBRBUM ¥GHQWVYHQRRWBIWL B ¥KDC
LQWKHILHOGRI,VODPLFHGXFDWLRQ

8QGHUVWDQGLQJWKHLPSDFW RI PUGHDOWLY HL\G B B F ©MOLIYRHRK OR)
,VODPLF HGXFDWLRQ LV FUXFLDOHREKHUUW UPX.QXP & HYHD RS WH © B/
GHYHORSPHQW RI VWXGHQWYV +D VIO DREWW. BROW HV WRWK H HROHBRU
LQFRUSRUDWLQJ FUHDWLYLW)\ D@ 6EDMVIORRY DWW GRKL LIQOWR KMAD MWK R
QXUWXULQJ VWXGHQWYV LQQRY DK WKH FKOLIDOIDRAHHUF W R VFDTUX\LIRR W MUK
WKH VW FHQWXU\

5SHVHDUFK 3UREOHP
7KH UHVHDUFK SUREOHP DGGUHVVHGHWWBIQGYRY X8 KR XVMOOPRE
WHDFKHUV FDQ HIIHFWLYHO\ IR VDAFRVH VY WWKKGEHRXW K FLUHDRAYLDYWA L W H -
:KLOH FUHDWLYLW\ DQG LQQRY D WIGRMVDHNA HQRMILHDO/ VR 1O OVH RRJIG
WKHUH LV D ODFNRI UHVHDUFK IREPRSRHQV RFWKHDN E8 \NRQ &/\K A LGN
Rl ,VODPLF (GXFDWLRQ +DVDQDK HWHDABIRUH '"XWOLR/HWON XG\ DKPV W
WKHUROHRI ,VODPLF (GXFDWLR @ W OARKYHDUNLLYMN | RINUHUAVOR VY /X G |
FUHDWLYH WHDFKLQJ VWUDWHJIJIWLSFOYHWVWKDW DOLIJQ ZLWK ,VODPLF SU

SHVHDUFK 2EMHFWLYH
7KHPDLQ REMHFWLYH RI WKLV UHYV MWIKXUWHFEHYHOR 8 PH@RAW R I DVAGX B G Q
FKDUDFWHU WKURXJK WKH FUHDWLF HGW ADWK R@J VERHDFKHUETW V7RI C
REMHFWLYH WKHVSHFLILFUHVHDUFKJRDOV DUHDVIROORZYV
7R H[SORUH WKH FUHDWLYH IRVWWUR Q JWMNILFOKOHW R | X,WLODIP WK
JRVWHULQJ 7HDFKHU ,QGH[ &)7,
7R H[DPLQH WKH LPSDFW RIFUHDWLHG EWHDEGRPQF Y HDMWHR @'
ROQWKHGHYHORSPHQW RIVWXGHQWY LQQRYDWLYH FKDUDFW

6LIJQLILFDQFH RIWKH 6WXG\

7KLV VWXG\ KROGV VLIQLILFDQW LPGRUW DQFI® XFEU @ D HGR¥D W\R D W

FXUULFXOXP GHYHORSHUV DQG W HMOREKQH UL AMOUDAH RQ WKUR JUBDWVPN T

RXWOLQHG DV IROORZV
(GXFDWLRQDO (QReD QRHMHYOW.IJDWLQJ WKH UROH RI ,VODPLF
IRVWHULQJ VWXGHQWYV LQQRY DWLIEYKHW FK/DW R FH/DHKD QW K QY W\K |
,VODPLF HGXFDWLRQ ,W SURYLGHVDE®VQJKYWWUDYWHR LW K HWKL
HPSOR\HG WR SURPRWH LQQRYDWDRYH WKQQXNDPRDQ T \§NE EHQM
+ROLVWLF '"HY HFORBIRHIQW VWXGHQWY LQQRYDWEKMWR EKWKDFV
HVVHQWLDO VNLOOV IRU WKH  VRVVFKIQMUXRIY I M BVODOO K/ R CFLRQWAL B

7KLV UHVHDUFK KLJKOLJKWYV WK H WLLYQIW L FPBRQEF H CRQ RIVOUMDRUDL
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FRQWH[W Rl ,VODPLF HGXFDWLRQ WFGGHYWHIRE EBDQOFRRX\L
SRVLWLYHO\WR VRFLHW\

&XUULFXOXP "HY RIOHR SIPHRWVD JV R1 WKLV VWXG\ FDQV QIRUP FX!
LQWHJUDWLQJ FUHDWLYH WHDFRLIQH PHODKR € \H B R EDDNFIVWRLYY E W
RITHUV JXLGDQFH RQ KRZ WR VW ULNHFR BB QBIQFE H LERXNV 2M H DFXI
IRVWHULQJLQQRYDWLYH WKLQNLQJDPRQJVWXGHQWYV
7HDFKHU 7UDHMQUBYHDUFK RXWFRPHV FDQ E HOW K@ U]WE DMRQG E
SURJUDPV IRU ,VODPLF (GXFDWLRQ WHEBKHWYW IRV INGHHUQW LIV
FRQWULEXWH WR VWXGHQWYV L Q Q\RYIDFKLHYLH V¥ ¥ D UQEQUHILQGE WY
WDLORUHG WR HTXLS HGXFDWR UV VZHWHKQAK X HMVH W IRVSADRIR F\M 1§
DQGLQQRYDWLRQLQ WKHFODVVURRP

2YHUDOO WKLV VWXG\ DLPV WR VKH®\OLBKWQRQVWKB H/Q WYL IL
FKDUDFWHU WKURXJK FUHDWLY#8 WIHLNBWIRLF \WHWEXEWW LRV L RHVROH
UHVHDUFK FDQ SDYH WKH ZD\ IRU HCRREWWLRXQW B & YWKH- 8 AMQ O/R S
URXQGHG LQGLYLGXDOV ZKR DUH SBH®YKXWHHRERW RUDFMARW®B EKDOB |
,VODPLF YDOXHYV

SHVHDUFK 'HVLJQ
7KLV UHVHDUFK ZLOO HPSOR\ D TXIDDAIQNVDQV L Y HGBIIBSWHKD X @ & HEUHWALL DG
GHYHORSPHQW RI VWXGHQWYV L Q GFRYHDWLLYYHH RAXKID L BK-IWH URW KMURDXR)
WHDFKHUV 4XDOLWDWLYH UHVHIOUFKPISWEHBFSKRQBPBIWH DRUGHAB 6\
FRQWH[WXDOL]J]HG GDWD OHUULDPZ IRU DKEMVWHMIEQ ALDPDLQDWI
H[SHULHQFHV SHUVSHFWLYHV DDQEGESWDXGHEWY RLEKWE®& W KB WKSHH
,VODPLF HGXFDWLRQ

3DUWLFLSDQWYV
7KH SDUWLFLSDQWYV LQ WKLV VWXGDVLRQ WHPFXGEH WIZ R GWDIDHILE
VHOHFWHG HGXFDWLRQDO LQVWLWLXWORQMOHFQ/ ME EGN G W \R @ HUK
DQG DFKLHYHPHQWYVY LQ LQQRYDW IHRQH B BIOHTE WKH ISQW WL © DS\DLRWD
OHYHO ZLWK ORWVY RI LQQRYDWLYH BBRGKFMG/ %AUKRQNWZ RZ\DW GG H R
UHPDLQLQJWZR KDG 6LOYHU $ZDUGDGYEHRIQWRDWE&H G PROG BZHDC
RIWKH SDUWLFLSDQWY KDG EHHQ DBP G UNDIERR QMW &/DQ Qi B G OB WL
ZHUH UHSRUWHG DV UHVSRQGHQWYILDLWRHEMW X8 G BWRUISRVXYH WX
SDUWLFLSDQWY ZKR KDYH H[SHULW®& B K QQLIP\S\W H B WO WLLK)\ B Q 8 IX\D |
DFRPPLWPHQW WR QXUWXULQJ VWKHGWRMEO L YQRYEGMWW MM FKON® E
VDWXUDWLRQ ZKHUH QHZ LQVLJKVRP DWXG W R B P H W WHISVGDWROH P H U .
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,QWHUQDWLRQDO /HDUQLQJ &RPSH' ,QWHUQD' 6LOYHU
67 ,QQRYDWLRQ :HHN ,Q1R: 1IDWLRQD 6LOYHU
1IDWLRQDO ,QQRYDWLRQDQG ,QYHGC 1DWLRQD %URQ]H
9LUWXDO ,QQRYDWLRQ &KDOOHQJH ,QWHUQD' *ROG
67 ,QWHUQDWLRQDO /HDUQLQJ &RPSH' ,QWHUQD' B6LOYHU
,QYHQWLRQ &KDOOHQJH ,119(& 1IDWLRQD *ROG
67 ,QQRYDWLRQ ,QYHQWLRQ &KDOOH 1DWLRQD B6LOYHU
6FLHQFH 7HFKQRORJ\ (QJLQHHULC 1DWLRQD 6LOYHU
9LUWXDO ,QQRYDWLRQ &RPSHWLWL ,QWHUQD' 6LOYHU
67 ,QQRYWLRQ ,QYHQWLRQ &KDOOHQ 1DWLRQD %URQ]H
1IDWLRQDO ,QQRYDWLRQDQG ,QYHGC 1DWLRQD %URQ]H
'"HVLJQ )RU &KDQJH ')&
,QWHUQD' 7RS 0DOD
67 ,&%HUQDWLRQDO,QIRUPDWLRQ 0 ' OWHUQD' 6LOYHU
. (
CODGHGLPSOH 1IDWLRQD 3KDVH IL
,QWHUQDWLRQDO /HDUQLQJ &RPSH' ,QWHUQD' B6LOYHU
67 <RXQJ,QQRYDWRUV &RPSHWLWLRQ ,QWHUQD' 6LOYHU
,QQRYDWLRQ :HHN ,112: 1IDWLRQD 6LOYHU
'"HVLJQ )RU &KDQJH ')& ,
67 9LUWXDO ,QQRYDWLRQ &RPSHWLWL ’gwﬂﬂgg, ZSSGODOD
:QyHUQDWLRQDO LILWDO ,QQRWR 'S dp  *RoG
'"HVLJQ )RUODOD\VLD ")& , \
67 ,QYHQWLRQ &KDOOHQJH ,119(& i%ﬁngg ZSSGODOD
,&%HUQDWLRQDO .QIRUPDWLRQ 0 "/ niSh wpoc
9LUWXDO ,QQRYDWLRQ &RPSHWLWL
,QWHUQD' 30DWLQXP
67 ,&%HUQDWLRQDO .QIRUPDWLRQ 0 'S0 i0h 6LOYHU
. .
,QYHQWLRQ &RPSHWLWLRQ ,119(& IDWLRQD  %URQJH
,&%HUQDWLRQDO,QIRUPDWLRQ 0  SWHUQD' 6LOYHU
67 o 1IDWLRQD 6LOYHU
,QYHQWLRQ &KDOOHQJH ,119(& OWHUQD' 6LOYHU

I9LUWXDO ,QQRYDWLRQ &RPSHWLWL

7TDEOH

SHVHDUFK 3DUWLFLSDQWYV

'‘DWD &ROOHFWLRQ
'DWD ZLOO EH FROOHFWHG WKURXJKSYB KHRX\. PH IV &Q & GVXT R RIHDEV K(
7KHSULPDU\PHWKRGV RIGDWD FROOHFWLRQ ZLOO LQFOXGH

L QWHUYBLHHAVVWUXFWXUHG LQWHUYLHZV KDYW ZKR® B RGO PWHE S
WKLV UHVHDUFK WR H[SORUH WHH EH $I\WS HRQLHDH G & WEHEOW R W KDIQGEF
LQQRYDWLYH FKDUDFWHU 7KHVB VRMWMUNLGER SWKRIYLW X Y DQWD ES
UROH Rl WHDFKHUV WKH HIIHFW WCHQHMMH R | B Q B DMK IF KADHDIDAHKQ. I
IRVWHULQJ WKHLU RZQ LQQRYDWLYMN RIKVQWIPQ F HOXKEIDWWRE (%D F
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WKHVH LQWHUYLHZV ZH JDLQ D G HHS®W VX GHG 8 H V WDIFG\WQ D REG \§ K
DOORZLQJ XV WR H[SORUH WKH |DFW R 0R S\PK-DQW FRRIQVQQLREYOMH. WHR F
LGHQWLI\SRWHQWLDO DUHDV IR WGLEPISDRY HO H §WRLFH WK B WD K, IV

&ODVVURRP 2EVHOUYDWLRRNREVHUYDWLRQV ZL O OEHHPRIQGIFWLHRE,
RI FUHDWLYH WHDFKLQJ VWUDWHHUMV7E\H VB RELVH (GHORD MRLGRQ 2W B L
LQVLIJKWY LQWR WKH WHDFKLQJ DQ& LOHVDNUMFW L KR QROH WMHHRK QIL(
HQJDJHPHQW DQG WKH LQW H J U DRMLRIQMKI LR H/IDWD PY. EVW\EXF® WQ & R YC
&)7,IlUDPHZRUNDV D FKHFNOLVW RIREVHUYDWLRQ

ILWHUDWXUH5HYLHZ

,QQRYDWLYH &KDUDFWHU 'HYHORSPHQW LQ (GXFDWLRQ
,QQRYDWLYH FKDUDFWHU GHYHOR3R®Q W AMQMG X WIWHICROL RQVL HD U
UHIHUV WR WKH FXOWLYDWLRQ RIVVWK D ®VS IDR\P\R MWHXFSUH/D \B QYGL /N K
SUREOHP VROYLQJ DQG DGDSWD EQIOWWL P R YU RDWFKGUHHDAVRY QKM V
VWXGHQWY WR GHYHORS D PLQGVHW WHKDPRW GHEW DFOI® FKEQYHL Q
VROXWLRQV 5HVHDUFK LQ JHQHUEE HBXEDWDREOHKRV LKLQ R ©D NKL
GHYHORSPHQW IRU VWXGHQWYV W ROMGK 8 WG IL® D KIDSH & & R A  RADKYD\Y
VWURQJ LQQRYDWLYH FKDUDFWH Y MO HWFRPSID B HRKDIOW H DI HY'S |
VRFLHWDO DGYDQFHPHQWYV DQG R XHWIHRCQLDOVOKFY HWY S EKK\DRPGIDO D G

7KH5ROHRI 7HDFKHUV LQ )RVWHULQJ ,QQRYDWLRQ
7HDFKHUV SOD\D SLYRWDO UROH LMQX @GN QW Y L DK H\QKDRMDWK R G DPHR
FRQGXFLYH OHDUQLQJ HQY LU R QPFHIGVH K R W WD HRX\OD X\GHH/QRN\H IV \R
DQG LQGHSHQGHQWO\ 5HVHDUFK KDV MRB®& \WHDW RN VHFW U B MW MH
LQQRYDWLRQ VXFK DV HQFRXUDJRSQH @ HIGHWWD R NYJ | B YR HIUG X
FODVVURRP FOLPDWH DQG RIITHUMX JXLG®HQEOKUDGUY RI SRUNG N
LGHDV WHDFKHUV FDQ KHOS GHY DORS MXFHROUUSU R BULIVA WARDDNYLLQ
JURZWK PLQGVHW 7KH WHDFKHU XDVXIGHQRY UGV BUWRLRYVRKQS DQ & W
VLIQLILFDQWO\LQIOXHQFH VWRGIQWY DILIOOHL W KQ BNV QUR HQJID JH

&UHDWLYH 7HDFKLQJ 6WUDWHJILHV LQ ,VODPLF (GXFDWLRQ
&UHDWLYH WHDFKLQJ VWUDW H J IQMVLIDGD , NRODHPIL A FI\VE X ¥ ID ®ALLRQMHUI M Bl
LQQRYDWLRQ ZLWKLQ WKH IUDPHZPWNXRY , VOOPR E FS (LQFL\S DRI I
WKH UHVSRQVLELOLW\ WR HQJDJH @WRER QW V YLH) CPHHIDWDQ IQQ J XHY[ DH
SURPRWH FULWLFDO WKLQNLQJ BIKROBRE QB B K RIOLY LEDLIMVKN L5CGHV\H D K
YDULRXV FUHDWLYH WHDFKLQJ VWUWRW H 1 IQH\D X G WXL Q Q WO BIEFV H
SURMHFW EDVHG OHDUQLQJ LOTXQU\\BDRH\WEBDU Q1 QD QGRWDKHSYO
UHVRXUFHV 7KHVH VWUDWHJLHV\DAPQ\GR. 80 RD QFHDWPW K G R Q AH/S W §
DQG HWKLFDO GHYHORSPHQW DQ&WUKRO RWKHI L, QQRK DFVH.G X VD KLLARNG

7KH &UHDWLYH )RVWHULQJ 7HDFKHU ,QGH[ &)7,
7KH &UHDWLYH )RVWHULQJ 7HDFKHUYGGHRR&®)GHVVIMHRGCPER BKNNEV
WHDFKHUV FUHDWLYHIRVWHUHQGLFNQOOR QWDRKRRLVQ G WADRV RPXD W |
YDULRXVDVSHFWV RI WHDFKHU&UHRHDMDLW L WHN VRN BVAHKLL AHIDIFUK A F-OWWA HF K|
&)7,QGH[ GHYHORSHG IRU6LQJDGRKHDQ WW 2B RK/HWKRALL WLLDDQOVIAD V
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7XUNLVKDQG WULDOOHG RQ WHDFEWDEQB UH-OAIM EUBYWQE B G L VKW
7KH &)7, SURYLGHV D IUDPHZRUN | R WRHPVHDDAXAK-HW K 1D 8 @ RIS EDRVERH
WHDFKHUV FUHDWLYH IRVWH U LGHQW Y OLOQ/QIRY® W K ¥ WIKR. RN R K)C
VROYLQJDELOLWLHV $OWKRXJKGWRBWRHFLPDFGLEH QKR DWR\G L
LQFOXGHV GLPHQVLRQV VXFK DV %F\8DR R DICF W @ BISG UTRCHK H\D DL\DWAY
DVVHVVPHQW PHWKRGYV DQG WHRFKEB U WKHK&)HQ W H ¥ Wbl WDKERU\R B/
LQVLIJKWY LQWR WKH VWUHQJW K VFK® G \D UFHUDHD MR UYLHP ISRUVRAY HHUP LHQRIW N
HYLGHQFH EDVHG LQWHUYHQWLRQWRQQ® SR LYWWLRQDO GHYHORS

'Q VXPPDU\ WKH OLWHUDWXUH UHYRHEZQXQRB KO WIKWVHVFW B H 0P8R U V&
HGXFDWLRQ WKH UROH RI WHDFKBWALY B8 WRWIVFKW QG VIVLIRY 1B W HR/Q
Rl ,VODPLF HGXFDWLRQ DQG W K HVXWHLOLLQ D WH B BKRIUN, RIS B [ KD W, L D
DVVHVVLQJ WHDFKHUV FUHDWEYHSIRRYVLIGHILD F RREODBKNHQKKHYH W®
WKH UHVHDUFK ODQGVFDSH LQ WKRW \B K H B XV & WQ/MKIGH RRX\W KB
VWXGHQWY LQQRYDWLYH FKD U DFWRIU, WKIFRDE] KGW R Bl V¥ URIQ W IHDH M
&)7,

SHVXOWYV

7R H[SORUH WKH FUHDWLYH IRVWBWLRQ® WNHDFKHR NV, X QD@L B (G
JRVWHULQJ 7HDFKHU ,QGH[ &)7,
,Q WKLV UHVHDUFK VWXG\ WKH PHWRRGEGRQRWRHPSOS\ORI\HY GV HD WV KRE
IRVWHULQJ VNLOOV DQG WKHLU LWEWHFMWRHQY \GWMXEGBRWRHQWQRKD R
REVHUYDWLRQ LQ WKH FODVVURRR WRWW U@ JF WIOH VRIEDVUHWKYHH Y0 @ 6 L
YDULRXV FUHDWLYH WHDFKLQJ S WXIFPWWLRHY/WIRBBRNHGE E\ ,VODPLF (

7KHILQGLQJV RI WKH VWXG\ LQGLFB®HLW EDWPHIQMAKE BV KW H
VWUDWHJILHY GHPRQVWUDWHG D SRNYMWQR 8 PHDIW XRIQEG QRY DAMLYY
SUREOHP VROYLQJVNLOOV D QGHUYDSW RBLRILWH DFHKUHRIX/I kS W & B JRE
LW ZDV REVHUYHG WKDW WKRVH ZKR SBRRBIWH ® ¥ WXG H QB XD RVQW
GHFLVLRQ PDNLQJ IRVWHUHG VW XIGH\DMWW HDF® R YU VIR E & B G CRFSA
VWXGHQWYV WR H[SORUH WKHLU RZQHIQGFHRYF®P® WHW FRIXD HPWD R V/
WKLQNLQJ

)XUWKHUPRUH WKH REVHUY DW LIRKDYRIIDLGH/GVW K BW LVR DKW H F KZQ
FROODERUDWLRQ DQG H[SHULH QW DRG PHH@W L Y WIOE H Q MW D WRIEGRW
%\ SURPRWLQJJURXS ZRUN FRRSHQ BYSHH.G QB H Y LW K HVGHONKHDIZFK\-
VWXGHQWY WR DFWLYHO\ SDUWLPIUSD WH PVIKD EK RWKKH U L7GKH N VF R
DSSURDFK IRVWHUHG FUHDWLYLW)\ LYW WWHX & HQ WS/H E WU M HM TRY/G
JHQHUDWHG LQQRYDWLYH VROXWLRQV WR SUREOHPYV

7KH REVHUYDWLRQ RI WKH FODVVUBRBWOYRDWIE ILQG DXIVW K5 M\
SOD\HG D FUXFLDO UROH LQ VWXGRORWRHDOQQ RMDWKNUWEKBOR BEWH Y\
QXUWXULQJVSDFH ZKHUH VW X GHIQWR/H HO W KRRPI RW W D B G HWHD[I$ U@IY
IRVWHUHG DQ DWPRVSKHUH FRQGXERYQYH AMKR BRNDWLYHWODYF UK
HQFRXUDJHG VWXGHQWY WR WKLQWNRXQW ¥ LLGH /K HDERF RISHBER P H (
IDLOXUH WKHUHE\HQKDQFLQJWYXHLULQQRYDWLYHWKLQNLQJVNL
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7KH UHVHDUFKHUY DOVR REVHUYHGPMK\H KVN FRH QWD PIHIWGK B G &
WHDFKHUV 7KHVH DVVHVVPHQW P HQ NRG/W ¥ HIQONG B-H DRPQ/G D\ G DIRIE
HYDOXDWLQJVWXGHQWY FUHDMLYHWKHYNDQG $SHRE HRR U B MBLX
REVHUYDWLRQ LW ZDV HYLGHQW GVK\E WGH IQNAH ZD WKH R § 8 R Q W X GBLUA
WKHLU LQQRYDWLYH LGHDV D Q GDW\LLRIQDW RUWHK Q@ R UFRULHDD W\LKYHHLO) PR)!
VROXWLRQV

/DVWO\ WKHREVHUYDWLRQ RI ®RWLRIQWVHHP IS R BK H JH & WXKGH QW |
LQIRVWHULQJVWXGHQWYV LQQRLYBPWLYWHIOAKDQUDRAWE Z LWHOWKHUY ¥
DWWHQWLYHO\WR WKHLU LGHD \E DFQIGF 8 Ul R WHEGH G ¥ R ®VRVUIXIEYVH Y H «
LQWHUDFWLRQV QXUWXUHG VW XGHQWR WFIRNH LIGIHVQ\RH DHIQGF R RWIL Y
H[SORUH WKHLU FUHDWLYH SRWHQWLDO

,Q FRQFOXVLRQ WKH ILQGLQJV IURPMDUKK REGHPNWWLW®D
LPSOHPHQWDWLRQ RI FUHDWL Y HGWEH DAFFIKH @ 8§ D VAW HP)IRYW WDH/UR Y\ H
&)7, SRVLWLYHO\ LQIOXHQFH G WW X GHQ'W D RISPHROWD W K HHRFER/DHULDY
DSSURDFKHV LQVWUXFWLRQDO WHNHQYLTPHQMW FPHWKR/RIR\R PDRGEL D
LQWHUDFWLRQV DOO SOD\HG FWXEIQIRYRWH Y H @ KR\DWH Q I QF WRAEXC
DQG DGDSWDELOLW\ ZLWKLQ WKH ,REDRUN DHVEXEQ WA PG W R R &/RIQW
YDOXDEOH LQVLIJKWY LQWR WKH WRW K BW LFQIDW R URRAP XSUDH VWL Bl §
EHWZHHQ WHDFKHUV FUHDWLYGBHRMORERBDQWNIQAQWY R P B W MWYXHGHKT

7TRHI[DPLQHWKHLPSDFW RI FUHDWILOR\WGE BF K VMADPMWUDWHJILHYV
(GXFDWLRQ WHDFKHUVRQWKHGHYHYREFRBDQWRNNMNWXGHQWYV L

&ULWLFDO 7KLQNLQJ6NLOOV

7KH VWXGHQWY VKRZHG WKDW WK HN DQK HEO®H WIRWRE MGIRW PYDMO\R
DUJXPHQWY LQ D ORJLFDO DQG V\VWHPDHOLFTKBIQ KB Q LVQ JL Q YO
DVVXPSWLRQV HYLGHQFH DQG UWRPYRG FRDWRXDURIQWVHRIMVZHEI 6 |
WKHP KDYH FODULILHG WKDW W K HW D J, N @/IXPHLPF W ® YW IDIMOLNR DHVRIQ G KAHKL
67 VDLG

3:HOO EHIRUH ZH VWDUWHG XVLQIPUHDWR DI S/HIPFKK GURH WK RY
VWUDLJKWIRUZDUG ZD\ %XW QR 2 WWKRJIRPXLIEJID B WR X § \& L N ¥ O \NLHREW/]
GLIIHUHQW SHUVSHFWLYHV , YH @G\D U ®HEHW R/ MK DN CPGRIVGA | QLI
HYDOXDWLQJ GLITHUHQW RSWLRQ@QWV D/KE PP NNQDDYIRDPH E KEHHE W
HVSHFLDOO\ LQ LQQRYDWLRQ FRPSHWXSVIZRQK KIQHUT N HZ 1D Q3 I$E D
VROXWLRQV ~
67 FRQWLQXHG

37KLV ZD\ ZH JHW WR KHDU PRUH GLIRSHD W RS ILGL RRAN WKP R/\D R
EHFDXVH HDFK RI XV JHW WR PDNH PRKHWWE R & HOW\ER Q LW KH DV QL.
JUDGXDOO\WKHDVVLIQPHQW ZLOW[EHGIRHIGFHLUO\ ,WJV OLNH D Q

S3UREOHP 6ROYLQJ$ELOLWLHYV
$FFRUGLQJ WR WKH VWXGHQWYV 7HBPKRIQWL QRIV VEHLLD MVW/IXHEVH @WK U F
WHDFKLQJ E\ HQFRXUDJLQJ FULWLHARG MK IMDNVINYI SIUHRARWLQJ RE
LQFRUSRUDWLQJ KDQGV RQ OHDU @FLXIDIW ISUIRWLG L @] JHRGE R FAL QD



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QUG DEDR 6
& (,66(

DSSURDFKHV HPSRZHU VWXGHQWYV W ROXH QH OR\E. GO IDVQLGY HL S GR
VROXWLRQV 67 DQG 67 KDG DOPRVW W K HALWLRH YK LRIQGW K & \H
FODVV
67 VDLG

3@ UHDWLYH WHDFKLQJ KDV GHILQLW DO \WHQ KDY F HEVR L& RO H A
VDPH ROG VROXWLRQV ZH UH HQFRXUDLGGE WVOR) RWKOLVDINY A UBIDINULF

67 VDLG

3:H OHDUQ WR EUHDN GRZQ SUREOHPY PRORLSRIHODGLOSVU WY G
XQFRQYHQWLRQDO LGHDV ,W V JLYH® PSIOMHK if KRQOHIHGVHD\Y B WL
WKDW VWDQG RXW 7KLV KDV EHHQDIWQLFRUHEREOM WH QVH REV ZE K QH.
KLJKO\YDOXHG

ORWLYDWLRQ
$FFRUGLQJ WR D UHVHDUFK PRWLYDWKRW ED QXLDANHO XY RRIUVRIR @ \
FRQYLQFHG DQG LQFUHDVH RXU HIILRRDOF\0RY &HRZ RWKNH W RVZOBUHIW
VDPHLGHDV WKDW WKH WHDFKHU ZLRQ\HW RRPXDINDHIW MKW X R R 8 \R R\
ZLOOJRIDUDQG VXFFHHG
67 VDLG

37KH WHDFKHU DOZD\V PRWLYDW H VJPW KCDQAG JOFY\M XYDHQO \HLU WHIPWW\L R P
EHFRPHPRUHFRQILGHQW DQG HQWAXVLDVWLFLQ ZKDW ,fYH EHHQ
67 FRQWLQXHG

3, WKLQN WHDFKHU ZLOO JLYH XV PD QWHKRHPBHIUZQ UQJEFY WE RW B \
DOVR JLYH VRPH PRWLYDWLRQV E\ YWHPOH@MLOV RIKHOKW B G HD@VEVVW R |
HVSHFLDOO\LQ LQQRYDWLRQ ~

3RVLWLYH $WWLWXGH

$FFRUGLQJ WR WKH VWXGHQWV Y HY FUMHPIWHL B Q WH R QI UGY DREV W
OHDUQLQJ HQYLURQPHQW WKDW URBWWHMHUD/URR QUWLYGE BMUNIRDO®H
,VODPLF (GXFDWLRQ 7HDFKHU HQFRUY W QWHHWW X ®/NQ WS WHRVH/ SVaKRIUL k
ULVNV ZLWKRXW IHDU RI IDLOXUH 67 VDLG

S'HILQLWHO\ %HIRUH , XVHG WR YODHP PV H G WILRY WK HDDUWRP R W K
LQGLYLGXDOV %XW WKURXJK FUHDOLYMHVWK B WVFKWIQD W,LY HVFRIP\H DV Y
HYHU\ DVSHFW RI OLIH , YH OHDU Q H G WRXMPVEIGHFW KHK EIR[G WD RL @
H[SORULQJQHZ SRVVLELOLWLHYV

67 FRQWLQXHG
31RZ , IHHO PRUH FRPIRUWDEOH H[SQUHWVL QY PR K WHIMDIRYHD MG_FY BI\A
HPSRZHUHG PHWR DSSURDFK FKDOORSQBIWZIQEK B\WRUH SRVLWLYF

(QJDJHPHQW
7KH VWXGHQWY VDLG WKDW &UHDW I ®BH®HQ WKWKV RIQJKDW K H LVUWI
WHDFKLQJ SUDFWLFHV 7KH\ FUHDWB IGQ @ Bl P IF LDLI® E & W M/UKIDFWR LY §
LQWHUHVW DQG FXULRVLW\ %\ LONRPSRPRWILWHGL B DGE R XKL B FWWY
DQG UHDO ZRUOG FRQQHFWLRQW FUHOWY.IY& W B Q 5KPHHDVQR. N HX@H D
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67 VD\V

s $EVROXWHO\ &UHDWLYH WHDFK L QN LKDIVDRDGS H QDD UQL QR LP R
LQWHUDFWLYH DFWLYLWLHV KWQEV WQ B URMHFMRX D B GHDS/S IRYULW
FXULRVLW\DQG PRWLYDWLRQ WR OHDUQ

67 DOVRUHVSRQGHG ZLWK

3, 1LQG P\WVHOI HDJHUO\ SDUWLFLER®QDE R QIADDYY ZE MK RV § |
LQYHVWLQJ PRUH HIIRUW LQ P\ SUR® DR VH @ KD YHPHI YOO KR \P RIVLY
LQQRYDWLRQ FRPSHWLWLRQV ZKNWH. GP GV DQHOQAMRR SWWRRVWK P\

'LVFXVVLRQ

7KH SRVLWLYH LPSDFW RI FUHDW L® W W H.EDRXR. YOI W MYUHD FAKHDILL D FARHU!
OLNHO\WR FRQWULEXWH WR W K HYURKQX\F FHVAVLIRS URY R BFWLR/Q FR®
SUREOHP VROYLQJ DELOLWLHV RRWWY P W DRWQV VDX B BINPW RZ\D LDGMNG
WKURXJK FUHDWLYH WHDFKLQJ H QX WEFHV IV W R 8 8§ QW MWV ISRIQVR UR B
HTXLSSHG WR DQDO\]H SUREOHPV WHR 6 KD O @/H QUL YOH) IGGGHHDR/R Q G\
DQG IHDVLELOLW\ LQ WKHLU LQQRNDYWHLBGYD QWD OH V&K HP I IFR-P B/
FUXFLDO UROH LQ SUHSDULQJ VWXG HQW\W MIRVHYFH OGBIQE V Q RIZ
FRPSHWLWLRQV

7TKHLQWHUYLHZ UHVXOWYV SURY LSMHFYD B IXFDUEHDCHALLONH. WKV W K Q QVIF
VWXGHQWY GHYHORSPHQW RI LQQRWIKWGYE LEKIWURGWHWZ WKH M H
LOQIOXHQFH YDULRXVDVSHFWV RMRIAOWA@H QW VOWWLENLDQ GSRE O |
VLWXDWLRQV 7KH VHFWLRQ H[DPIF&H® WKMH HMXGEWQYVRY FD\W I/ \V WK Kb
VNLOOV UHODWHG WR FUHDWLY IQVD JIH\P AQWO DY GVKHHQ U HPIR MFLDYFD) W (
SURFHVV

2Q0H NH\ ILQGLQJ IURP WKH LQWH U Y V WZND MVHW IKHDWKFDUYHDIV & R M LW
RQ VWXGHQWY FULWLFDO WKLQNLRYHG® MFOFUBDWG WO W\HZRR LD
GHPRQVWUDWHG DQ HQKDQFHG DEDO KXW VWHFRGL QB O Y 8 WS IRWWPDMAVRI
QRYHO LGHDV 7KLV LQGLFDW HVWH\D WAFUGHHDQWL Y HKW HKOHF K LRQUGVHWL\R
HQFRXUDJHV WKHP WR DSSURDFK SUREOHPV IURP PXOWLSOH DQJO

$QRWKHU VLJQLILFDQW ILQGLQJ LVQNKRQLP\S X EW RV F USIDREOH
VNLOOV 7KURXJK FUHDWLYH W HDH® RS JWKMUDDSHDIALAN W R/ X G H QW
SUREOHPV EUDLQVWRUP LQQRY DWHKRWH RRE XYW RRYV HQIG E WSV H Ph
UHYHDOHG WKDW VWXGHQWYV H[SRWHERWQRL EBIQDWILGY HV W H DU KSIURIE
DELOLWLHV DQG ZHUH PRUH OLNH®&QW R QWDINRHQDLO/ MR @ QVBIURGR V L Q .

7TKHLQWHUYLHZY DOVR KLJKOLJKWHEKWEHRQ MOMK®H QIVRY FIUEG D
FKDQJLQJ VLWXDWLRQV &UHDWMWHWRWERKK QMJI 8 ARRCJDBIIRZ VDVEHS
DGDSW WKHLU WKLQNLQJ WR GL I IKHWHDRG\D SRVDW H DAL W\ @DOUDKZ V VW X
WKURXJK FRPSOH[ SUREOHPV DQG FKBEPRHNGIIRIYHAL WR HDS/GIR DNVQAN k
DSSURDFKHVDQGDGDSWLQJ WKHLU VWUDWHJLHV DFFRUGLQJO\

JXUWKHUPRUH WKH ILQGLQJV V XWUHNWHW KW SFRMLDW LY HHD WLHES
DWWLWXGHV DQG EHKDYLRUV UISEGDWHG W EQRDMLVYH & \P RW XCIHW
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FUHDWLYH DFWLYLWLHV D JUHDW W VIR S HRFHNY M R PG QWK ILIK M
HQJDJHPHQW LQ WKHLU VWXGLHV 7K\ DIOVRDF | LOHWYHGU FEHR W
IHHOLQJPRUHFRQILGHQW LQ WK MILLY ADSHMHDLWW Q&R IR Q XW DRI Q Q |

2YHUDOO WKH LQWHUYLHZ UHVXO®NWQGR WHWYIHHW KDW H DHOLWQ Y F
VWXGHQWY GHYHORSPHQW RI L Q\GHRIY. BIW IENQHK B K b1 DFFUN ML FDKCH W K VG
SUREOHP VROYLQJDELOLWLHYV LSWL.RPROWHQ G SN BE VOWVGH D /¢ SR
PRWLYDWLRQ HQJDJHPHQW DQG VIHIOR FHHIVIVF DFAK HL QL QUKLHQ DH VX Q.
LQFRUSRUDWLQJ FUHDWLYH W H DKL 8 6 SRDW WREG H U IZR MZKRLON WFHOHD
QXUWXUHVWXGHQWY LQQRY DW LW KUAKIHULDF BV H D DLGEEOS B KB Q UHOW K

6XPPDU\RI)LQGLQJV
7KH ILQGLQJV RI WKLV UHVHDUFK @ RMX RV KLKIK G UMK WKHE W HDFLKI|
HPSOR\HG E\ ,VODPLF (GXFDWLRQ WD RIQHRY D LR ¥ WK DUPF W\ X
DVVHVVPHQW RI WHDFKHUV FUHRWHBWLRWYRVYWOUYNIG A D KHQ J
ZDV REVHUYHG WKDW WHDFKHUV Z PR/ HYIH PV IDYFHKQ QLU PS/OBIP\W B I HHG
LPSDFW RQ VWXGHQWY GHYHOR SPEQMPRVY R Q QRY.DWNLLYMHONVK DQ LG
VWXG\ UHYHDOHG WKDW SHGDJRJXEIH®D WSESX\WRRORRYV W& D W USURNPLRR
WKDW HQFRXUDJH FROODERUDW LRXSBRGWL$H FIO-DQW UR® P A O U
DXWKHQWLF DVVHVVPHQW PHWKR®W DQW HYIMFIWILIRH WHDFKHAU:
FRQWULEXWLQJWRVWXGHQWY HQKDQFHGLQQRYDWLYHFKDUDFW

JLIXUH 6WXGHQWVYT QOQRYDWLFH &KDUDFWHU OR(

&RQWULEXWLRQ WR WKH )LHOG
7KLVUHVHDUFK FRQWULEXWHYV WRD/DIOH FILMXKGE | IVHIGKIFBR /W R QW \RS K\
E\ KLIKOLJKWLQJ WKH LPSRUWD Q FHOR SIPH@RY DW GYW KK D B D HWRH U
IRVWHULQJLQQRYDWLRQ 7KH VWXGR ISWRHN HG HHW WR § HQLHAD\O RH YLUGH
VWUDWHILHY LQ SURPRWLQJ VWXWHKIQWW KHQ,Y®DIPW E YHHG KKk D WD RY
JXUWKHUPRUH WKH XWLOL]DWLRBKRHUW, QK R KRD W, LD IRY OWVUHQVI
RITHUV D SUDFWLFDO DSSURDFKLNRH IRYNDUD AR U YNWAHO V¥ KHU | LFQUGL
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WKH HI[LVWLQJ ERG\ RI NQRZOHGJH D QB\ F BXUILUQ IRAIPX R GaXHDHNOLARS F
WHDFKHUWUDLQLQJ SURJUDPV DRF B @ D YWHHXKODUPHAVOI W W XGHQWYV

&RQFOXVLRQ
,Q FRQFOXVLRQ WKLV UHVHDUFK RQEHHYWRYHVWMBDF KLLWSED B
GHYHORSPHQW RI VWXGHQWY LQBB®D\RL YWORKLLUFDHGW-AD ML\R QL @ |
HITHFWLYHO\HPSOR\FUHDWLY Y @WHDWG®ILQHB Y 6 Y HDRQGPH QWLP X DWW
FUHDWLYLW\ FULWLFDO WKLQN LIJG DUREIWHPEYRQ WL Q% \DEQ & HWU
FKDUDFWHU GHYHORSPHQW ZLWKLRU,N EBMLW HLUG XFEWIROG WRX G
FRPSOH[LWLHV RI WKH PRGHUQ ZRUOWEG WKHDB IWDH MK QILKH] | LIQREX Q!
UHVHDUFK HPSKDVL]H WKH QHHG IRESRPOIRY RIS SR BWYIL\R RIDD ¢
(GXFDWLRQ WHDFKHUV WR HQKD QPN \BRIGLJURPRIVH.LYBIQRVIVW UY B .
WKHLU VWXGHQWY 2YHUDOO WK LRUVMXGA\UHHUW N VN DD B DRYGQ S ID &
LPSOLFDWLRQV IRULPSURYLQJ WHOFKRPH\E UQ FWAEF P IVFDHGXFW WG R

SHIHUHQFHYV

%RVFROR 3 (QJDJLQJ $QG 0RWAM DML J6&IKOLLOGS U HQKIRO:O L- 5
0 1\WWUDQGK({G6/DJIH +DQGERRN 21 :ULWBQJ 'HYHQROBHR@WE D JH
*XOOHGJH 75 $QG 6RPPHU 5 PBXIEOHVRNBWHR IG D AILUGI  ,Q

ODQDJHPHQW 'DWD 6\WWHPV 9RO 1R  3S

&RUELQ &KDUOHV % )OH[LELOLW\3BIDHWY 6SRUWV OHG

&UDLJ - $QG 1 /LQGVH\ 34X D QWQ I TKGJ 215 KRW WHHIDLVO\I 5 H F R
3URFHVV ~ ,Q JURQWLHUV 21 (QWUH S NIUDXYHV KL $6W R D& F% UG/ K
‘HOOHVOH\ 0D %DEVRQ &ROOHJH + 'DYLGVVRQ 3

'XKDPHO . %ULQJLQJ 8V %DFN 7 RR2ZAWHSJUWIDD V& UHHD B HQY VWY |, Q
/I[HYHO 1XUVLQJ (GXFDWLRQ $/LWHQDBGIHYLHZ 1XUVH (GXFDWLR

JOHLWK 7THDFKHU $QG 6 WXGIHQW B HUFKISWORYVZ2RRB HOQWL
5S5RHSHUS5HYLHZ

+DVDQDK $ =DTLDK 4 +HU\DWL KF (GXFORVGRQ ZIXNVODPXOXP "H)
7TR,PSURYHO6WXGHQWVY &UHDWLYH 7KLQNLQJ

. HQGUD &KHUU\ $QG 3DXO * ODWWLX]]LV\FKRGRKH %RRM\ W KS QR LBH
+XPDQ 3V\FKH $QG 8QGHUVWDQG :K\ :H 'R 7KHWHUWQ (& X:FD VRL R: @I

THFKQRORJ\ % RLVH 6WDWH 8QLYHUVLW\ $XJ JHE
.LUJQHU | S(QWUHSUHQHXULDSHW VWR'Y H W\DBUNH WK BIURREM V V
$SSURDFK " 7KH -RXUQDO 21 (FRQRPLF/LWHUDWXUH *

ODKQD] 6DQMDUL )DWHPHK %DKUDPQHRRDGL )DWKOBK 6KRYKIQ Bt
ORKDPPDG $0OL &KHUDJKL “-RXUQDG LMVORG\L E D OHGWELLFROH $ O\
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&KDOOHQJHV 2I 5HVHDUFKHUV ,Q 4XDOWWDRNV HYHI 6WR X & L6H5\H F7LK H FL D
7THKUDQ 8QLYHUVLW\2I OHGLFDO 6FLHQFHYV

ODULHWWH %HQJWVVRQ 1 X UV L@ SIOXNRUPHIM % RA VR C3\G DYQHS QW
&RQWHQW $QDO\VLYV )DFXOW\ 21 +H D20 &R $© 6 FELR-FQ FNV \0 DHOSD 8 @Y PV
6H ODOP| 6ZHGHQ

OHUULDP 6 % AXDOLWDWLYH 568'$90UP R OHPH.GW I W LIR\OL 6D Q
&D -RVVH\ %DVV

6DUDK +LOOFRDW 1DOOpWDPE\ 7KH QRD QGGH2I 3 HRGHFH QG HIQ Fi

S5SHVLGHQWLDO 6HWWLQJV 7KH -RUQROXPH *HURWOX\HRORBRD\ 6H U3,
+

6KDUDQ % OHUULDP $QG5RELQ 6 *UKQQUHXNDOLWBOMARGIGCG H/IHDIURF K
OLVVLRQ 6W WK )ORRU 6DQ )UDQFRVNVRIGEHDVYV &RP:ZZ

6RITHU 3QLQD 2Q 7KH 1RWLRQ 21 )PHYVEHM LIWAR @ FADOCALLQINVM FHR &

6RK . ,QGH[LQJ FUHDWLYLWYURXW HL [SQUH @& HOLFKMHW\ EFDIOL G
-RXUQDO RI &UHDWLYH %HKDYLRU

7DXILN O BWUDWHJLF 5ROH 2IDWQRPLR 56V BIIQR MWK KX B J
(GXFDWLRQ
LQ WKH (UD 21 ,QGXVWULDO 5HYROXWLRQ

=XONLIOL + 7DPXUL $ $]PDQ 1 &UHDWQEHUWDBRIGAD,]JQ 7ZHC
&HQWXU\ /HDUQLQJ $PRQJ ,VODPLF (BKFDRVYILREQ 7BIDG@RHB VF XJULRQV
3V\FKRORJ\
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'5$0$7,6$7,21,17(6/ $1,1&5($6(,1&21),"(1&(

'U-DXULDKELQWLOG $]DOL
1RU $]1XUDZDWL ELQWL $KPDG =XKGL

(PDLXLWD #JPDROXXWRIP #IJPDLO FRP

$EVWUDFW

2QH RI WKH REVWDFOHV WR OHDUQ1QQ DOVNRKRRGHIDWURB XDV EARAR®LOQDFN R
6\OODEL WHDFKLQJ VWUDW H JL\HW KIDQGFIRX\OGUXGFRNILHRDQ/IHOVDXVGHHUWPIVMBRGD VH O | F
LQ OHDUQLQJ D ODQJXDJH KDYH EHH@WHSDVWGHM DQWREHFRGHRQAYRUOG
+HQFH WKH SXUSRVH RI WKLV VW XG DIP\DW R \G/MBPREW MRUD BRRK/R\ZY 2Z\HDXOGGHID W !
WKH\ DEFETXLUH WKH (QJOLVK ODQJXOHW 08 MFALR GRRIDIRI\L R B ¥ HIBYSOMRIDAEEQV D Q G
IHPDOH ,QWDNH 7(6/ FRXUVH VW XRBH QWH \OURGYL 8 FF& QKAXFDRRQV 'DWD JD)
WKHLU DWWLWXGH VKLIW GXULQJKBV®IRRNFSIDUW EQ WRKH 6 QGPDI WHUIRUPD
1HFNODFH :KHUH/RYH %HJLQV  S5HVXOMWYWHKBEMRSRVQWERA IRIGH@FH FRP
SDUWLFLSDWLRQ DQG HQWKXVLDX® G, WQ LKIKS\HEQWWHDDNF WHKWL V I QY& © \HFFRV X U H
DGUDPD UROH SOD\ RU LQWHUDFWQJY W KH D W B IGHIQPH KVRHEM IFR & XKIL®HEQ F H Z
ODQJXDJHV

.H\ZRU&UDPD UROH SOD\ LQWHUDFWLYH WHDFKLQJ

'5$0% '$/$0 7(6/ .($5%+ 3(1,1*.$781 .(<$.,181
$EVWUDN

6DODK VDWX KDODQJDQ XQWXN PHP SXHNOBMIDUWDE QK DN DLVH G PN LWHEPBND N
NHNXUDQJDQ NH\DNLQDQ GLUL 6XNDPMM@P UDHD DU B Q K D/QV SV B D M DBUHD Q
PHQLQJNDWNDQ NH\DNLQDQ GLUL GBG ®RWRYD ¥IDKE®D WHOD 0GR GR N WFPN RO
\DQJ EHUNDLWDQ GDODP GXQLD DND&HRXWGED g HNODMDOKQAXQQLDG RO BK KWW X
PDQDNDK SHQJDMDUDQ GUDPD PHQ L ®.IDNDWHIV N H3D®D®DRH Q1 XD \SHOBPDK |
3HQGHNDWDQ PHWRGRORJL NKXVXQ®@BGHRHUISBWDMQ G NG WWHPX7TEBDS P E L C
\DQJ GLNXPSXO WHUWXPSX NHSDGD [3 NUDO VKDIKWDLID, 3 B B B IND WHEPHDO/X P G D
PHQJDPELO EDKDJLDQ GDODP SHUVHPEBRBDQDGEHDPROHEHUAMIYMXMH JKMV 1 .+
PHQXQMXNNDQ SHUXEDKDQ SRVLWEXQDNDWH J3HMHN HMLDD@ NMHODVNRDQ VHF
GLKDUDSNDQ GDSDW PHPEHUL SHQFH WDKDWHQISDE.D NIKSKQGDLE SHI@ \G\DD P T
NDHGDK SHQJDMDUDQ LQWHUDNWLS 6ODDP ® BBEEQD D A HPSIHIIDM®IULLE DK D V

.DWD NX®FDPD PDLQ SHUDQDQ SHQJDMDUDQLQWHUDNWLI

,1752'8&7,21

7KH JOREDOO\ XVHG (QJOLVK ODQJXNVJHD VWRXDEHG W EH WIDHY B GHLRWWKL P S O\
EH SDVVHG LQ RUGHU WR FRQW L QXHQRRP §¥ NGXAD RXRQP BV H. W B IF WXLV K O
UHJDUGHG DV D QHFHVVDU\ VXUYLRQ® WRE DCEMW WG IX WWHIS $ 100D ADAG HP L
ZRUNSODFH ,Q KHU UHVHDUFK SDSKHK JRDQ WD (QJO LYRKWH G/ WHKDM WQ 0DOD\
DSSOLFDWLRQ RI WKH ODQJXDJH L QVERRW/HKDAW WKW ¥ S HDINHWUSIRINGI DRRSBMKH Q
LQ DGGLWLRQ WR DSSUHFLDWLQJ WKOH 1B VS\D R/WW K R P SVRIMH QIVVRIUN KN FODWQU L |
6KDKLGDQ 6KDDUL IURP WKH 8QLY HUNGWKDW P \D/Q DJIR IDIHDW N HI[BROHG WR
GXH WR SRRU FRPPXQLFDWLRQ VNLODVM WKEHDOWWDWVERHZAFWISE D B VW LLIFDH G |

WKDW 3VRPH KDG WR DFFHSW MR B \Z WK W & HUW TRV E RRFEDIMQLRQIDMMQ G W |
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LQ %DKDVD O0DOD\VLD DQG (QJOLVK ZDRW KHWPHGE Q $FHRARGL @ K MARZ GIKUDHKQ G D ¢
JUDGXDWHV UHJUHWWHG WK DWLVQK QU Q IQKGEDTKND MWH WM KIHRLLUAMF K@ R/E DO X Q |
FDXVHG E\WKHLU XQDZDUHQHVV RDW KR DWW QWKHDR R PO L MKRERSSQ BV XKQ L WL H \

6XUSULVLQJO\ WKHUH DUH DOVR PLRJQ\QILOILG XDH\ Bl R LVQ IO DWL FE@W Y H'W KVIKCH L Q J
SRRUO\ ZKHQ WKH\ KDG WR DSSO\ WKH$S@BQJIXWKH UG DWKRHI\W EHKLAAGOLWH LV
H[DPLQDWLRQ RULHQWHG PLQG YV HRW WM KHRU OMDL@® MK IODHAIX BDM V IV K X V
PHPRUL]H WKH HFOLII QRWHYT JUDP® B UG GINY DS V\D\P SHOCHW TRH WWKLFRV DN H R1 \
+RZHYHU WKH WKHRULHV WKH\TYH ©KPK R HIGHIDBEGL P WRKRIY Z HGHDQRMQRXW L Q W
FRQVLGHULQJ WKDW D VLQJOH ZRUG ARG IEQL R ® YWKUH. RR @ W H P/Q LM P KEQIW L R

OHDUQLQJ (QJOLVK UHTXLUKVHFROWWREM SQDRWLFHHQKLA SURYLGH:
DGGLWLRQ VHYHUDO UHVHDUFKBHW Y QQWRYG HYFRY HHUGIREHE KD W KD @HCDU Q H |
OHDUQHUV WKHPVHOYHV VFKR ROOLMW WRIKIIDWLBQG G SQ\W RWD PH\QDYXHQ FH 2
WR EH OLQJXLVWLFDOO\DQG SV\PHR&RILFDXDI\H. X RO DBRNE PDRMD (P DLO
$EGXO0 $]L]

7KHVH VFHQDULRV EHFRPH D FDXVH RIUFRMUFHDQ WRR QB RXPE DREXYWHIXB O\ DI
WKH QH[W JHQHUDWLRQ &KH OXVD 1RUPREGDKWRBR <HDOQPABQRU ODQJXD
DQG SROLF\PDNHUV WR FRQGXFW D WKRKHRRUK]DWKXRQ IR) OB QDX B JIJW RO WK
HGXFDWLRQDO FRQWH[W 7KH\ DOVFRNW QH\FHNG DWK H KD QH BW LGH R G GMR) RV F
(QJOLVK ODQJXDJH OHDUQLQJ DPRQDQEBH5XEDRQHUVZRR MAHHQRW KLHHUG KW K |
FRUUHODWLRQ EHWZHHQ IRUHLJQPDWPRYEKEHHZ@HQIZRYG EQDRQWKR Y UHV
WKH QHHG WR FUHDWH D OHDU QL Q DMWY LMHRIJ PARRONVLVEKDWH 2K RQ FOHDW R GO J
7KLV ILQGLQJLV HYLGHQFH WK D WD WH.OM DRR QRIOG-HLQF HPLSURHH. @ S WBHWSURJUH \
ODQJXDJH DQG LQ WKLV FDVH (QJOLMKKIWMK H WWXKMD B'S'S URFDAFLKQW KISW F R X O C
VHOI FRQILGHQFH DQG GUDZ W K HQ IUVLKQOVCHQUIEK\DW H. Q \B MIKUHQUIRIHWK IHP() JLV D Q )

ILWHUDWXUHOS5HYLHZ

$PLW .DXWV ORQLND RSLQHG WHKOSV X6 D@ RFRXEOBAHYMWRZKVHOI FRQI
RIWHQ DVVREFLDWHG ZLWK TXLHWQHKAVDRIDY $H R F KVEK® G/ B RWHILG K QYF \RWY R\VK H
SHUIRUPDQFH ZRXOG IRUFH WKH VWRG W QMK\H WHROMFEXRQMD MUHISF W KIDK\H G H B ® D
SDUWLFLSDQWY WKH ULJKW ZD\ RIKKEGIDWKLQDQG RRGWR \&BRASHDW WIKW LU Y
URRP ZKLFK LQGLUHFWO\ ZRXOG PDNH KHKH F SHRDNMNL® P B ARQWLGHIQ WDA Ot
DFWXDOO\ IHHO VXUHU Rl WKHP VHIOW HW JDW & H G OD \6 IRQIHFRIQWLKGHH IQFF$H U D W L
DFTXLULQJIRUHLJQ ODQJXDJHV DWBQENQGH LW ERBO G| FIDXNBIQ\QFRRH U WD L (
ODQJXDJH NQRZOHGJH DQG PRVW LP SRIDWDREAW OV RV IRXPOWBLEILQG FUK W IOHD Q.
OHVVRQV RU GDLO\ RFFXUUHQFHV VWHKNWNYWEPARWGKFW WGSE\RU W HEDED UR
8PXURYD GHHPHG VHOI FRQILG OQRH O M KHNDHW\GHMHPHQW LQ

67$7(0(172)7+(352%/(0

$FFRUGLQJ WR UHVHDUFK RI WKH SO L RXW HPSHKWRWQ O B 6 1L XDWUW DLVQN WV U X F
VWXGHQWY ZKR DUH OHDUQLQJ D IRDH SIIVE D QHXDYG VU B FXQMQMOO DS $XDJH |
WKHLU VWXGHQWY SDUWLFLS D WHLRRRGIDYFW (¥ HDL VK CRU D QROJFHA QLMD QH X D.
XUJHQWO\ QHHG WR ERRVW WKHLURMWR & BRWIW F\R QRIQG 2 Q PMR.S) RV K\MFHK B WD G U
YHUEDO DQG QRQ YHUEDO ODQJX®RAW NDROIRX VWXHKEMDOH[SWHQVYORQVUHDG |
JHVWXUHV LQ D QDWXUDO ZD\ (FKRKQQ W(Q G HQKH OLMDURILGQU ZP WOIDW

GUDPDWL]DWLRQ DV D IDYR XU D E QHRVWDHAKQ UHXHQG DHGH QR S RN BE GRRP X QLF

2Q VLPLODU QRWHV $OEDODZL VHD IHG | 18 F\B PYHL V| H.[\8 HRWLHPG VHRP B Q W H C
DGHTXDWHO\WR VWLPXODWH WKMWDWNHQWDWORQ R I'VD POOAL FOQNELIE D& D W H
XVHG JOREDOO\WR SUDFWLFH D Q G/ WJGIXIDA K HQ/ VB IQH. Q@ RVGIK R DWVK.IR QD@ D Q
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+HDOVR EHOLHYHG WKDW WKH JRD® RIRGLDF®\ WKMRODQO R 2 IHKLHVPRRPE M Q WF T
LV WKH VXLWDEOH PHDQV DV LW S UR WHDH\K PR V HD QGYWROX GIR @ W W 1L R WEKRIWO H D |

7KH REMHFWLYH RI WKH VWXG\
7R H[SORUH WKH (QJOLVK FRP P X Q WRGB/MIQRA) WHNL DFOHUNYHXQH® UIDFRRDQ J V
7R GHYHORS VWXGHQW WHD FKH UXIFRP\SMMWOHQ/FWIKQY RRXK B\DLPADO D Q J
7RLQFUHDVH PRWLYDWLRQ DPRQJVWXGHQW WHDFKHUV LQ GUDPD

&DPSEHOO GHVFULEHG GUDPD@WY]|RWRR@IMVERBNRAHMYHRQW UDRWR D SC
H[FLWLQJ PDQQHU KHQFH VWL P XG\DB\LVQK MV H COUFQ B U V @ DAY RVGI RL VNLORQ WK F
LQ KHU UHVHDUFK SDSHU WKDW W KIHQLIPLSID® P & QX\DDW [FRO@ RV & U DR W WD AKK H
WDUJHW ODQJXDJH LQ DQ DFWLYH ORRIPE ZOQL FI\WD PNV L0 QW IFRQ WHIQS X W K H W
IRXUVNLOOV RIODQJXDJH OH D UGLQYJ DOV WHIQLRQJ V SMDIDIYRUWEBBG IDFLOL
RIWHQ QHJOHFWHG DVSHFWYV R ODQG EREH URPK PVISUBQERBODIZWLRQ

$ ODUJH QXPEHU RIUHVHDUFKHUV QBOVR PG U BBIZWW R MK B LG EWRRYMLQJ O
DQG DPRQJWKHP LV ORRUH ZKR Z DD/POLKMOHVGDDVLWPIB\R QW W@ WW R OH WR SO
GHYHORSPHQW RI RXU VWXGHQW V SHCHE NIVWDXOGHIMMWMGY TDCD @ U VR Bl VVGKHE K HDO/RW H-
OHDGHUVKLS DQG ULVN WDNLQJ DWHDAMDAMR/ 10Q IHO OUDRBDMHEMPK O Q & HDV W
DOORZV VWXGHQWY WR H[SORUH LY& XK\8 BR G 3 H HICHYQFIHRQIPG Q WD I H D

0(7+2'2/2*<

JUDPHG ZLWKLQ D TXDOLWDWLYH UHRGDHGEK GWHD @ LB V\WKHE VREXG\UY G W L
PHWKRGRORJ\ 7KH VDPSOLQJ FRPSB MK/, Q VRPLDADXHMHWRI GZHHQ@W K H U RG X FD W L
XQGHUWDNLQJ WKH 3,603 7(6/ FR X UYIHY H7X H V BIHWW X GEHHIW @ QAHQUIHS X J X V W
1RYHPEHU WR PDNH SUHSDUDWLRQHR W MVYK® H3U YKBI \SHWUR UPIDIQB HG LQ
DVVLIJQHG WR GLIIHUHQW UROHVIRDPHO\ NRVUWSXW B WDLQ\GHRD NWOS P BEIDJHU ¢
VXSHUYLVRU FKRUHRJUDSKHU DB & RDYE/ D\WSHHIF RPX VQ FF KKDQUG H R HWW

7KH UHVHDUFKHU ZKR LV DOVR WK HGE& D @G WDONH @ FOMIF R K WK B IRESBUWH FL S D
HQWKXVLDVP DQG JUDGHV EHIR U HFMHQHEQIM MW @ H/GK3 KM DH ANSHIUA R UAKHQ H /R
GDWD JDWKHUHG ZDV ODWHU DQDO\[HIDWR WRIQF&XGH IRQLWEH R PSQF WWRA G H
SRLVH DQG XQGHUVWDQGLQJ ZKHB® OHDUQLQJWKH (QJOLVK ODQJXDJ

),1',1%6

%DVHG RQ WKH REVHUYDWLRQV VW X.®@HQNMM VKRR ZHBEWSLRAV GVHL Y HHRK DRRIGI L G
FODVV SDUWLFLSDWLRQ DQG HQWRR\SLHUR & PIDRUF i DTKGH DFIKADHI MAK B HBUH J U L
WKH ZHHN SHULRG RI SUHSDUDW URQVIRH GUKMHPHHRORYPBEQEH JBAIRPDQ\ RI1 W
DQG UDUHO\ HQJDJHG LQ WKH DFWHYVWR RV TX FOWVUR Q+B Q2B YHIQV IMKHV VO R Z ¢
DFWLYHO\HQJDJHG ZLWK DFWL Y LRARMHY ZGORUZ KU HG I 1D WP IDWSIUDW WIRFBIg VZHU T X+
FODVV VWDUWHG WR DVN TXHVWLRQVRIQWKAK G DODLSHEVHEWOMW ZRQ N L@LV
SHVVLPLVWLFDQG UHOXFWDQW W®RAMD E XV8 D UWHLLDVMARXS OBIFRD 3HH NR/U PD P R
XS WR WKH LGHD DQG ZHUH H[FLWHG WM ¥ ¥$Q 0O\ K H.IQU RUUERAD W B J X ON. @B OV K
ZHUH GRQH XQGHU WKH OHFW XU H B VYIXMLERIR 7K HY D\DLDARMBLO/FSHD D QHEGVKFBP P H Q
DQG WHDPZRUN HIIRUWY ZKLOH EHLQJ DW LW

7KH RXWFRPHV RI WKH SUHSDUDWLRXYYZHHKH IDWV RUELI\W RGL M ISGIF VOFWILR J VN
HPRWLRQ FRQWURO FKRUHV DXJAIEMBEWLRHSEHRIGVIMVYWXWRLIPHLDO DSS
FRVWXPHY SURSV DQG PXVLF ZHUH LPBWRMHQ B\KEHRX@QLGWLDQG/ /MWD BRI WK
DQG WKH GD\ RI WKH SHUIRUPDQFH VIKHIORVKVOIHWH R YW CWGE ®@HR W RHADA & K H
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EHFDPH PRUH FRPIRUWDEOH WR FRPPXYLFBDWH. R Q ( GIHOVLI/KWGXW K& JIJEO PP D\
DOVR DSSHDUHG WR EH H[FLWHG D ®I® 8 @URHNIDG MEKIHWFIO-DLVWE YV PIRGHA QP ER |

7TKH DQDO\WLV RI WKH GDWD GHULYRKHV EP WXXSSSRWHUH® W\L\WR Q HD B-5HUGREDD F N S
WKHVWXGHQWY GXULQJ WKH LQW IROYIRHZAW VEZKHARK ZE B B DNVAM D HKAHG YWIHQ Z |
DV WKH VWXGHQWVY UHVSRQVH ZLWIKRRXW HEMHHQW H Q@ LWKIHGL W ROVIOR.X KV B H RLIR
FRQILGHQFH DV GHSLFWHGLQ 7DEOH

7TDEOH
5HVSRQVHVRQLPSURYHPHQW LQ ARPRGHRFPIWGRQNMMLOOV FUHDWLY

SHVSRQ ,PSURYHEDVLF FRP %HFUHDWLY 6HOI FRQIL
VNLOOV

$GLEDK | $V IRU PH , WKLQN
FRQILGHQFH LQ YRL
DQG IHHO EUDYHU
%HFDXVHRI WKLV GU
SUHVHQW P\VHOILQ I
SHRSOH UDUHO\ IR
WKHUH , WKLQN , PD(
RI P\ FRPIRUW JRQH
DSSURDFK QHZ SHRS
IULHQGV HDVLO\

$PLHV\D ., WKLQN , EHFH
FUHDWLYH LQ FU
ZLWK WKH NLGV
DQG FRQILGHQW
PLQJOH ZLWK WKH

$TLODK |, WKLQN , KDYH E
FRQILGHQW VSHDNL
RWKHUV ,DP QRW DI
WR LQLWLDWH WKLQ
GLGQ W KHVLWDWH
RWKHU WUDLQHH WH
P\WHOI LQ IURQW RI \
6 % (

OLU]D 1D 'UDPDWL]LQ
KHOS PH D
HVSHFLDOO\
RYHUFRPLQJ
IULJKW , DO
KRZ WR XVH
WRQH DQG H
ZKHQ , P VSH
LQWHUDFWLQ
RWKHUYV
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$LQ 1DJU| 2QH RI WKH WKLQJV W
I[URP WKLV H[SHULHQ
VHQVH RI EHORQJLQ
IDPLO\ $V ZH ZHUH [
SURXG WR VD\ WKDW
ZLWKRXW WKH DVVL
(YHU\RQH ZDV DEOH
LQHYHU\DVSHEW RI
VWURQJO\ EHOLHYH
SRVVLEOH EHEDXVH
FUHDWHG D VHQVH R
RUJDQL]DWLRQ PDN
WR PDQDJH

$PULQD| ,WJDYH PH D UDUH H
\RX FDQIW JHW LW IU
6R LW IHHOV UHDOO\
EHDEOH WR EH WKHU
LW WDXJKW PH KRZ \
OHDG WR ELJJHU
H[DPSOH ZH GLG RX
VWHS DQG LW KHOSV
JHW D EHWWHU LGHD
WR JHW D EHWWHU R
VFULSW SURSV DF
LPSRUWDQW HOHPHQ
GUDPDWL]DWLRQ 7K
JRRG WHDPZRUN

I1XULQ $W 7KH WKLQJ WKDW , KO 6R WKLV GUD
WKH GUDPDWL]DWLR KHOSV PH WH
LPSURYH P\ VRFLDO P\ VRFLDO V
ODFNVRFLDO LQWHU QHHG WR W
FROODERUDW,
SHRSOH LQ R
WKH ZRUN

8PPL 'UDPDWL]LQJ IRU PH
XQGHUVWDQG KRZ FLU
WR ZRUN WRJHWKH
RXWFRPH SDUWL
FRPPXQLFDWLRQ ,W
D JRRG UHODWLRQVH
RUGHU WR ZRUN WRJ]
RXU LGHDV IURP HD
FRPELQH WKHP LQ
GHFLVLRQ , DOVR FD
VHOILVKQHVV ZLOO
, P SURXG WR VD\ W
GHILQLWHO\ JLYHV
JUHDWHVW HIIRUW W
VXFFHHGV
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$QLVDK | 'UDPDWL]DWLRQ KDV
/L\DQD GLYLGH P\ WLPH ZL
SUDFWLFHVY DQGHND
SUDFWLFH DQG SUH
HYHU\ GD\ DQG ZH I
VXEPLW VRPH DVV
EHWZHHQ VR LW UH
PDQDJH P\ WLPH DV E
FRPSOHWH ERWK 1H
KDV WDXJKW PH WR Z
WHDP DQG HYHU\RQ
SOD\ WKHLU UROHV \
UHVXOWYV DV ZH GLG
WDNH DGYDQWDJH R
DQG HYHU\RQH PXVW
NLQG RI HPHUJHQF
KDSSHQ RQ WKH VWD

ODLVDU 'UDPDWL]DWL
PHLQEXLOGL
FRQILGHQFH I
ORW RI FRXUD
RQ D VWDJH I
LQ IURQW
DXGLHQFH ,W
PH LQ EHLQJ
HVSHFLDOO\
IRUJRW P\ OL
VWDJH

1XULQ 7KH GUDPD
4DVWLQD KHOSV PH LQ
P\JRDO RI EH
FRQILG® GW L (
WKLQJV WKD
%HLQJ DEOH
LQ IURQW RI K
SHRSOH UHD
PH WR RYHU
VWDJH JUAD¥X W
KDSS\ WKDW
WR  SHUIRU
FKRUHRJUDSH
PDGH XS IRU
SDUWV RI WKH

1DMDK ,] 7R PH VLQFH , P
WKH DFWUHVVHYV
NQRZ KRZ LW

RYHUFRPH VWDJH
WKH GUDPDWL]DV
GRIHHO WKDW LQ
DFWUHVV , QHHG
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DQG OHDUQ KRZ \
YRLFH $V RQH

VIVWHPV , OHD
HVSHFLDOO\ DER
VRXQGV DQG KRZ
YHU\ LPSRUWDQ
GUDPD LI ZH PDN
LW PLJKW WXUQ
VRPHWKLQJ PLJK
VPRRWKQHVYV RI V]
GUDPD DOVR PDN
WKLQJV GDQFLQ
VWDJH DUH QRW |
GR VR LW V D QH
IRU VXUH 2YHUD
UHDOO\ KHOSV PH
DQG,GRHQMR\ H

1XUIDG]

,IYH JDLQHG YDULR
YRLFH SURMHFWLRQ
GXULQJ GUDPD FOD
KHOSHG PH FRPPXQ
HVSHFLDOO\GXULQJ

,IYH FKDOOHQJ
H[SORUH RWKHU
GUDPD LQ WKH
GUDPD , WRRN R
WKH DFWUHVV
PDNHV PH ZDQW W
RWKHU VNLOOV H

& (,66/(
+RZ ,IYH HQ
VHOI FRQILGH
WKURXJK GU
PHWKRGYV

JTYH W

UHVSRQVLELOC
OHDGHU IRU P
DFFHSWHG W}
RI KDQGOLQJ
DW RQFH PD
FRVWXPH

EHFRPH PRU
DQG FRQILGH
DELOLW\ WR
OHDGHU
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)DUDK ,Q P\RSLQLRQ
+XVQD KDYH EHFRP

FRQILGHQW
FRPPXQLFDW
RWKHU SHRS
PH RYHUFRPH
RI PDNLQJ F
ZKLOH WDO
SHRSOH )RU
ZKHQ , ZHQW,
3HQJJX IRU {
KHOSV PH
FRPPXQLFDW
WHDFKHUV D
ZLWKRXW
HPEDUUDVVH

$LQ 1D 6RPH HYLGHQFH WKD 'UDPD ERRYV
VHOI FRQILGHQFH WH PRWLYDWLRQ
PHWKRGYV LQ  FRPPXQ
VNLOOV DQG

, PDQDJHG WR L GHFUHDVHV §
VSHDNLQJ OLVWHQ DQG QHUYRXV

OHDUQHG WR EH P
WKURXJKIDFLDO H[S
ERG\ODQJXDJH

&21&/86,21

'"UDPDWL]DWLRQ LV HYLGHQWO\ PRWKGH [HFWL FRQIQ EREVW LMNLWRM VWD QG L
IRUHLJQ ODQJXDJH FRPSDUHG WR W UIFKLL\@ R QUM BW & DIXRJ \O HDD DL QN HD Q
HQYLURQPHQW ZKHUH WKH VWX G HQ@WHFRKHOWE Ll @ W6 DIV WD 'QH DIQWEKOW KN Q/HHF
HQFRXUDJH WKHP WR SRVH TXHVWLRQ\ EK K QHYIQW WK B WK & BRXIQMMH N HHB L G
EHLQJ ULGLFXOHG RU UHSULPDQ G HIBFINQ QUKEHKQQGVL ZWWXW WA E MOIF WS 'O DPIL
EHQHILW ERWK OHFWXUHUV DQG VWXGREDE K8 PRUHEBOFW WWDQ HR QUH. DKWL |
WKLQNLQJ SROLVK OHDGHUVKLS VQ B PPLDOLMIHA H QWK N IV MOXGEVH W X/HZ OV B W K H
LWV DSSOLFDWLRQV LQ D UHDO OL RH WKWHXDRMLLFS@V W K,IQR W KK W K H JDRINGL Q/ L P |
LQWHUDFWLYH OHDUQLQJ PHWKRGVQWKRXIO® FEHGHSSW RHSURR B M/ HUEH W M H
XQGHUVWDQGLQJ SDUWLFLSDW LHRIF D R BRRRVWWLFEHRQUWAD DKLE KFIRDWOGU Q ZR
JUDVS WKH HVVHQFH RI WKH ODQJXD RQ @\H{RHQJLORW WK N X ERDHFG/ EXW DOV
WKHP SURILFLHQWO\LQ WKHLU SHUVRQDO DQG SURIHVVLRQDO OLIH

5()(5(1&(6

$OEDODZL % 5 (ITHFWLYH®HAXE RHWW B XLLADI (QUOPY RQ WKH G
VWXGHQWV T F U HXWLYBIOMK LEIVIHDIUFK DQG OHWKRGV LQ (GXFDWLRQ
&KH OXVD 1RUPD]LGDK .RR <HZ $]PB®RWDIQWDQIOLVKI/DQJIXDJIH /HDL
7HDFKLQJ ,Q 00GR2\YQDQH -RXUQDO RI/DQJXDJH 6WXGLHV



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QWEDERDB 6
& (,66(

&KH O0OXVD 1RUPD]LGDK .RR <HZ $]PB3@R{DJQWPQJOLVK|DQJIXDJIH /HDU
7HDFKLQJ ,Q 003G R2\YQDQH -RXUQDO RI/DQJXDJH 6WXGLHV

+D]LWD $]PDQOREDO (QJOLVK DQG (QJOLVK /LWHUQ RHGXFHHULRQA Q
+D]LWD $]PDQ *OREDO (QJOLVK D QIH¥URRIOHFFHKRW DY\ EKOFOMIRQ & §
KWWSV ZZZ WKHVWDU FRP P\ QSHZRUHGNKIFIDOWL R Q X V H RV KKIQMP\S O R QFDHC
-RXUQDORI7UHQG LQ 6FLHQWLILF 36%HPSWBAK DQAZHYMWURIBHBRWP ,-9RO
_,VVXH =+ _1RY 'HF

ODWWHYL < 8VLQJ GUDPD L QDWHK IR ® DO W\DIORRIP RIKMKHEXWFUH LQ
DFTXLVAKWLRBQVVHUWDWLRQ 6WRQ\%URRNS8QLYHUVLW\

1LVKDQWKL 5DMDWKXUDL Q,PCSLRUKWLBQ W IR & D \O N CARBJIOUED D QWRH U Q D
7UHQG LQ 6FLHQWLILF5HVHDUFK DQG 'HIYNHWWRSBHQW 9ROXPH

1RRU +DVKLPDK $EGXO $]L] (BY MW R G HD/O\V K BGHSNTERIHIERWH G 3K
WKHVLV 8QLYHUVLWL 3XWUD ODOD\VLD 6HUGDQJ

5RVHPDOD ,VPDLO ) D F W RHUQ/VD [ BH W DQRGIWYY SVRIRFYWUDWHJLH
FRQWHQW DWHS®EOUMKIYE 3K' WKHVLV )DFXOWMR VQRG X (LOQUXO DM
6HUGDQJ

5XELR ) 6HOI HVWHHP DQGLI®JU H.IQMW WROGXIFKWUIR @ HRDPEULGJH 6 FK
&DPEULGJH

8ODV $ + (ITHFWV R1 FUHPW IDYAW HYGX\FLIDHVLRQ B 6 GHUDR SLQJ RUD (
VFKRRO FERBGIADX -RXUQDO RI $SSOLHG 6FLHQFH

ORRUH $ 'UDPD IRU VHFRQGDU\GHMFKRR\DWL HY N® X-KOVUXL U
KWWS 77ZZ XQLYHUVDOWHDFKEK\ RUJ XN GUDPD GUDPD KWP

+ROGHQ 6 'UDPD LQ ODQJXDDB GEHRRNLRU ORQIRDIHKWHD FKH UV

%ULWDLQ 6SRWWLVZRRGH %DOODQW\QH /WG

,VDEHOOD KDWWSVRQRXSUHVV RUJ XN KRZ/ 0D PR QFRGHIGEBPLDHOD/G \R X |

,QFUHDVH <RXU 6HOI &RQILGHQFN BEXXRWMBUHVV LQ $SUWLFOH

$PLW .DXWV ORQLND (I'HF W SH DWDR B0 W N . IV LVRIDQRQ$ FDGHPLF $F 1

(QJOLVK $PRQJ 3ULPD,Y5 6 RIXKGHMAVR (GXFDWLRQDO 6WXGLHVZUHQGV C
KWWSV GRL RUJ PLHU Y L
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(032:(51&(53(1",",.$16(3%$1-$1* +$<$7'$/$00(1,1*.$7.91
%8'$<$ .(86$+$:$1%$1 %,'$1*3$675<

.DPDUXO +D]JUL *KD]DOL 1RU $VKLGD5RG]DQ
JKNDPDUXO#JPDLO FRP DVKLGD URG]DQ#JPDLO FRI
.ROHM .RPXQLWL .XDOD .DQJVDU .ROHM .RPXQLWL &KH

$%675%.

3URJUDP /DWLKDQ NHPDKLUDQ GDQ §HOHXK (PZARZMQ \I8F 5 6 HD Q/M
PHPEHULNDQ LOPX SHQGLGLNDQ VHB® GM D QURRIBWH (D §H FEEHHIMDH
PHPEHUL ODWLKDQ NHPDKLUDQ ELGDQJ WHXQR K DDDDHQWED 0D WH
SURJUDP LQL EHQDU EHQDU EHUNHV /Q FG-DNRPRPSXP PN UL QDNDW N
2EMHNWLI \DQJ DNDQ GLNHWHQJDKNDQDEDNHWDMSD® JIUPLP BGDA
6HSDQMDQJ +D\DW GDODP SHPEDQJXQUD.Q ENGDND MID S B © JEHLVEDKXD
NH\DNLQDQ NHPDKLUDQ SHVHUWD SDRI® FGDQDPWHUKDGD $ DN
NHWUDPSLODQ SURJUDP (PSRZHU1FHU GBHQGRNDL\G D Q NIX B XQWLKDIZ\L
GDODP SHQJXPSXODQ GDQ DQDOL LG N WD @LQWDXXND B HEGIIXPVEB X X I
SHVHUWD SURJUDP (PSRZHU 1&(5 ELG QQIDS\IDV WW D V& D\QMLHNXN B KD B
XQWXN PHPEHUL ZDMDUDQ \DQJ OHES W IO XADH/Q QM X® NDEY® 8 DKID\Z B F
EHVDU SHVHUWD SURJUDP (PSRZH U 1 & ESXOLVDHQ D QN XW.ND Q LWL QU K
SURJUDP LQL $QDOLVLV SHUEDQGLQIDINPWDRXQDRNNDLY LG DND |
SHQJHWDKXDQ GDQ NHWUDPSLOD @ GXHYXKMDSURIHO P K @ H QaIH O B MW
DQDOLVLY SHUEDQGLQJDQ MXJD PMBX QI XNIN D QLSHIL QHWHO D& B H
SURJUDP LQL 3HQGDSDWDQ GDQ N HXREMOPMIU 8 §VELADI K 3DV
PHQLQJNDW \DQJ SRVLWLI B6HFDUD SIRIZHHOIHIK DQ Q \FPH PSOULRIND@
SHQWLQJ GDODP PHQLQJNDWNDQ EX@DSD NWX\ PKHIDZDAPCLQPG BQ R P &
6HSDQMDQJ +D\DW GL .ROHM .RPXQ L V& D WHYHIQDVWLE 8 K R QUIDPPPIXQS HQ
PLQDW VHUWD NHWUDPSLODQ NH X \KINNGDZ 8 190 @ IEIDQVDHUKDWIL® @ Bl Q!

.$7%$.81&, (PSRZHU1&(5 EXGD\D NHXV D&IDZIDNID®RVEBBQMD GHKD\D V
NXDQWLWDWLI
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.DPDUXO +D]JUL *KD]DOL 1RU $VKLGD 5RG]DQ
JKNDPDUXO#JPDLO FRP DVKLGD URG]DQ#JPDLO FRI
.ROHM .RPXQLWL .XDOD .DQJVDU .ROHM .RPXQLWL &KH

$%675%$&7

7KH 6NLOOV DQG (QWUHSUHQHXUVRLE\ {BSRQHQILZYRDUPF R/
SURYLGH OLIH ORQJ HGXFDWLR QD QQUQRRZIIFRIIHQBDW HEDR @ O\ 2VR HF
WUDLQLQJDQG HQWUHSUHQHXUVKMWSUWODHQ HE WWRHPDMG WEKQN B/
VRFLRHFRQRPLFV Rl WKH ORFDO FRE®R®R@EHVKLJK B IRIEKMHHFGVILRYUH WWKKL
HYDOXDWH WKH LPSDFW RI WKH /LI HORQHQ R SFBQYWRIJ 5X & WX LLQ;
SDVWU\ H[DPLQH WKH NQRZOHGON RIQWHUSIIVUWV ERIQS DG MWYFRI WKLY
HQWUHSUHQHXUVKLS LQ WKH ILHO GPRRZBVWRHN D S GRUK D K N QOWMK/H
HQWUHSUHQHXUVKLS $ TXDQW L WRIDVOHANWL RRVURDE © QY @ WHE L § \G\D
ZDV FRQGXFWHG WR FROOHFW GDW B UURR5SDWRILLFS DQ WK R Il MHKHG(
DQG HQWUHSUHQHXUVKLS 6WDWRUVYWH PDZL G B W Z H.IVI B @/ R F RIGGIHF
GHVFULSWLYH DQDO\VLV VKRZ W KIOH( P B R WHRJI1\& K5HSSIRUW D P L\SHOR)AN
OHYHO RI VDWLVIDFWLRQ ZLWK W K HDIWPLSYDH & QRO ON K IHV SWUKRRIZ\D RV K&R
VLIQLILFDQW LQFUHDVH LQ WKH NGRZIDG W YHDD\Y 8 L/ NRLADMR/ZR QW MK &
$SDUW IURP WKDW WKH FRPSD U D WULH BI\DHQLD@® L QIM/HUHWRWIKR G F & @ IQ
SDUWLFLSDQWV IROORZHG WKLV SWRKIHSP UKL LS B R MY MDY® SUHRM K
ILHOG RI SDVWU\ KDV LQFUHDVHG BRYEWU BHE®J YR SDOO/ WK HRBRI
LPSURYLQJWKH HQWUHSUHQH X WKIUIRX F K @\ K UPHH GQ X\PKRIl $ DN BR\Q L M
&RPPXQLW\&ROOHJHV 7KH SDUW LG INSIRZWO Y & I W/ KLLQMBHIURH U W FD DG K
VNLOOVDQG VXFFHHGHG LQ LQFUHBMKLY $ WKHLWPLQFRPH DV D UHVX

(<:25'6 (PSRZHU1&(5 HQWUHSUHQHXIUHD® DY GI\E X BBIWIRDWUXD Q V
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3(1*(1$/%$1

:LOD\DK (NRQRPL .RULGRU 8WDUD 1& (P EPHUXKDND@HJIBQ EDQH DL
VHPHQDQMXQJ 0DOD\VLD \DQJ PHUD QN X XBPUBPSD W G & R K3XDIHU LL
3HUDN 1&(5 LWX VHQGLUL GLODQFDUMNDQ 3HE®DWDKMD W H RO BB P
$EGXOODKELQ +DML $KPDG %DGDZL XWD g G\DHDW X © WD P B N D §5W
UDN\DW NKXVXVQ\D GL XWDUD VH P HQODL@G X Q H OVDHED @ MID BURD DD ¢
SDVWUL PHUXMXN NHSDGD VXDWX UGNWDLNWRY EHR E HFOPMHIDXKQ N
SHPEHODMDUDQ LQGLYLGX G D O DPQIND/WINDSDEMIWLP BPRHUD B HC
NHVHGDUDQ NHSDGD PDV\DUDNDW BNKDESNW R WQ SB REIMRIDN U H D ¢
PHQHULPD SHQGLGLNDQ VHFDUD | RRXPMDWEHQHNREA NP QWD X @ X &0V
3URJUDP LQL GLKDVLONDQ GHQJDQ INg! WHGDWBIDSD BVDXKAD P Bl GHPEBILO )
VHOHSDV PHODOXL SURVHV SHQG IMBRX XQ URH B B DWLH SHIEW O IVNHQI\RC
EHUWHUXVDQ XQWXN PHPDVWLNDQHOP® SHGDO.Q SHYNGI® EHB QML \
LQGXVWUL GDQ PDPSX PHQ\HVXDLNDQ EBHWQ DAKQ BJR BHILPX 5Bl QL5
VHSDQMDQJ KD\DW GL .ROHM .RPXQEWILERBPEHQMDXNERVEH QDO I
VHWHPSDW GHQJDQ SHOEDJDL NXUVXVLE®UMNDIL WLDP EDR/ W H QDQ.
SHQGDSDWDQ GDQ NHWHUMDPLQDQ RHKDB X.RDQWRHILHNDD N HXIG I
SHOEDJDL NXUVXV ODWLKDQ G D QXFREDM \XO\ D B 51 \GIDNDWDSE M QN E
NHPDKLUDQ \DQJEHUNDLWDQ G H QJPEH®YMLIDUDMVRHLLD QD E & XQ SBQ
WHUPDVXN SHQ\HGLDDQ DGXQDQ W HNDYMNURH B EB QXWX G RGPS Lk
NHVHODPDWDQ GDQ NHVLKDWDQ GXODQPVEMNX BRIWBHQ QLS DS® W D
NHXVDKDZDQD 3URJUDP LQL MXJD PHPEBQ ISWKPIS® D | INHBE® G B XS\HI
GDODP NRQWHNV LQGXVWUL SDVWHUWLQ LPLI P B QD QWNDORN HIH GBIHKRIDWID
SHQJKDVLODQ ORJR SHUQLDJDDQ PHQXWXQBNDEHQ@WXE PHRWIXV
UHNDEHQWXN ODEHO SHOHNDW VHUWDLSWQ HNDWDLPHHES HNNW B B IX(
SDVWUL \DQJ EHUGD\D VDLQJ ,QL PNPBEDNMPOKRGD Y LGKFPHQ LBEH
PHQJHPDVNLQL SHQJHWDKXDQ PHQDI®QP LUSINVBISH P& Bl Q HIR® W HLU N6LOQ
LQGXVWUL SDVWUL

3(51<$7$3$10$6%/$+

.ROHM .RPXQLWL PHPEHUL SHOXDQJ NMISQGDSPHA D Q DINTPX BHW §
VHSDQMDQJ KD\DW SDGD KXMXQJ PLQJORU $EDNVDUDUELGDP JS HIQ
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VHSDQMDQJ KD\DW DGDODK ELGDQJILSDPWVRVUD B DR (EHXMRKDBZDRYDQ
SDVWUL GDQ NHXVDKDZDQDQ \DQJ ®IQONDHE/HONDHN\DIQMHYP El L) O XNHD@L
SURJUDP WHUKDGDS SHQJXNXKDQQ\DQEEUNDQWQG B Q JB®PQNEHOCKINK
8VDKD XQWXN PHPDVWLNDQ NHEHUNHXDRQWQ BHRDZDR NDQ SROHE
EHUWHUXVDQ GDQ SHQJHPEDQJDQ NHPPEQWXQPEIQEOIPED 8N D W SIH B
NRPXQLWL

3RWHQVL SHQGLGLNDQ VHSDQMD QD & [5\B®/J B WDXXD & DA/MQU N HPRHIPIEL
WHNQLNDO EHUVHUWD SHPEH O D MDQIDRY FEHHUIMLININD Q DNH XWOIKDZ Q ¢

NHODN ORWLYDVL\DQJ WLQJJL G ISHHUGOOGNKINOWSHHR/SDMMVDQWEHHWXNWA @ I
SHUQLDJDDQ GDQ SHQJIJXQDDQ WHINRIPCPRBUIRCRUDRIPG BDRGXYNIPQ V

3URJUDP 3HQGLGLNDQ VHSDQMDQJ KD\DW QFHISWIP [ HE&XD QD WA |
SHQLDJDDQ EDKDUX NHSDGD SHVHUWDO G®LY ISEHQ [EGINCHUDD SNHI
EDJDLPDQD NHFHQGHUXQJDQ PH U H ND/PHOI/NMDAD KW B UODNDK H B R5Q R

5$6,21%/ .%-,%1

.DMLDQ LQL GLODNVDQDNDQ E D JLPP3HHILAIDGA. N Bl Q E/HHS D ) WIDW@D K B VIRV
SDVWU\.ROHM .RPXQLWL EHUVDPD 1&(BSODIMNBORQUD P SO Q BHKBEHIWM
NHSDGD SHQGXGXN VHWHPSDW PHQHWR® D $B\Q\G U & \INDIQPEHIUDIN DX R
SHPEHODMDUDQ SHPEXDWDQ URWKDEBRNDEDVWU\ GDQ ELGDQJ NH X

%LGDQJSDVWU\PHPSXQ\DL SRW HQ \OLHEKHS/HD\WUHUQWDX\D Q 1L R B RBDDGLI N D
UDPDL SHQJXVDKD SURGXN SD VW U\WTHRMDLODXANIKQ THQQ@H & DIVMDERFA
WUDGLVLRQDO SHPEXDWDQ SDVWK N LIQ JGG EBRD.GINDD R \R DBIKDUOUG I
EHVDU XQWXN SHUNHPEDQJDQ HNRQRPL

2%-(.7,)
OHQLODL NHVDQ SURJUDP 3HQG MXIWD DR 8H B DOV /@IHIKD @/ . KNF

GDQ .HXVDKDZDQDQ DQMXUDQ (PSRZHLUW $&$ 5 FEALB@IXIQ 5DV
SHQLQJNDWDQ NHPDKLUDQ ELGDQJ SDVWU\

OHPXSXN PLQDW SHVHUWD GDODP PHOQGD®D® INHXGS D @IDNPHXA
EHUKXEXQJGHQJDQ NHXVDKDZDQDQ GDODP VHNWRU SDVWUL
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OHQLODL NHEHUNHVDQDQ SURJUTIIPV3 {NXXIVKIVND QR 8H B DQIVD Q
.HPDKLUDQ GDQ .HXVDKDZDQDQ DQMXUDMQU(PSRDKD GE$5EE G
NHXVDKDZDQDQ

3(562$/$1.%-,$1

$GDNDK SURJUDP ODWLKDQ SDVWU\ GWND ¢ PNSHRZIHKIL U@ FHYH Q
PHPEXDW SURGXN SDVWU\VHSHUWL URWL NHN GDQKLDVDQ"

$SDNDK FDUD SURJUDP ODWLKDQ S CED/QWIG B Y H P S\WRZ XQ W & N5 QPHHE
GDODP PHQMDODQNDQ SHUQLDJDD GHENWHMXVE®KQ PBI@DRDPL DV S

$GDNDK SHVHUWD SURJUDP ODWLK XQFSRWGWMUX QRISRE WX N &(5 PO
SHUQLDJDDQ SDVWUL VHWHODK P I?Q QiU 9/DR JSDRIJUDIP RIQRE COW
DVSHN NHXVDKDZDQDQ"

$-.$1/,7(5$785(

3HQGHNDWDQ SHPEHODMDUDQ VHSRQMWDZP R DG D W DWW HOMK B HFPGWDD
SHQJHWDKXDQ NHPDKLUDQ GDQ EXGD\® INMHXMDKDZ D QRP@V HX.
PHQJJDEXQJNDQ HOHPHQ SHQGLGLNBIQLRDPDUX0ODRQ NBSPEGHDIO) ®IH
WHUXV PHPSHUEDUXL GDQ PHQDP E D KUENDRQIVNHIPD B HQIEQ ® HNBIQ DR
NRQWHNV SHPEHODMDUDQ VHSDQMDRQ K B YOWD KDHEZDEXDIY R 8 P 1§ JDIDR
SHQWLQJ GDODP PHPEHQWXN PLQDWEGDO® QL BWWQLW X N DMQH WOHLEFDD
ELGDQJ SDVWUL %HEHUDSD NDM LNDEQMA HL® B R & 5 M R DDA B IQXGAVEX N
KD\DW GDODP PHPXSXN EXGD\D NHXV QIGXXIQDLE INKW YV XV Q\D GDOD

BHEDJDL FRQWRK 'DXG GDQ $EGXO 5DNRBDND M L D @ HDIDIKPRHHHN RO D C
DQWDUD SURJUDP SHPEHODMDUDQ VMSDIQMEQPIW KEDDW PG B B XY DX\
NDODQJDQ SHODMDU 3ROLWHN QLN NDOH Q XE) MXNNHPX D G I Q WDL D ROU
DQWDUD SURJUDP SHPEHODMDUDQ Wb S DRH\VQIMIUOKII) B BVQGNHHXI\DIK @ 12
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NDMLDQ LQL PHQJJDPEDUNDQ E D J D IDROVYIDQS UKRO\ D DVPPIHPS G IQG) IDNUDXE
QLDW XQWXN EHUNHXVDKDZDQDQ GDODP NDODQJDQ SHODMDU

BHWHUXVQ\D .KDLUXO WHODK PO QUHOWDLK BEDQRQ QG N @& PDHKC
VHSDQMDQJ KD\DW GDODP PHPEHQW XN KOLADSDRD QDWLLINVG YAHDURKHDEX
EDKDZD VLNDS NHXVDKDZDQDQ PHPDD®NDXE $EUDQ D@ 8B U D QNHDP
NHXVDKDZDQDQ GDQ QLDW NHXVDKDZINHE® G LS PHPEWHUL SHQG
VHSDQMDQJKD\DW GDODP PHPEHQWD G VS N Bl X GDKQDZIDIM QQ G LY L G X

.DMLDQ ROHK 6 XKDLOL $KPDG GDQKMCEXOYIDQ DOWWO DK B QIENIEM N [
KD\DW GDQ NHPDKLUDQ NHXVDKDZW®& P Q SSHQUDRLQ LDV LSHO D DO R\
PHQXQMXNNDQ EDJDLPDQD SHQGLG PEBQ WS INHPD®L KD PDPNWHE D B
NDODQJDQ SHODMDU GDQ PHUD QJV DQUDEKL.GM)\ P MBI BN D PHZDIQ D QL V|
SHQWLQJQ\D LQWHJUDVL SHQGLGLNID® YXCHRY DNGP KROLDWG D BDV
SUDNWLNDO

'DODP NDMLDQ \DQJ GLODNXNDQ ROHKBEDQWDQ D 3@ P EHO D KPEXQG
KD\DW GDQ QLDW NHXVDKDZDQDQ GL & DR DLINDIM U BE KB XD E
PHQXQMXNNDQ EDKDZD SHQGLGLN DG D/GSM B NBDED KID\Q MDEHRILSHIM
WHUKDGDS NHXVDKDZDQDQ .DMLDGDGD NKPEPQUDPRESIQCHSDRDC
KD\DW GDODP PHPEHQWXN EXGD\D NHXYBPKDYDORGIEDODP NDODQJ

.DMLDQ ROHK 6DOOHK GDQ ORKDPHG P DHKHDIXSNHKEDKDZPROQD
GLSHUROHK PHODOXL SHQGLGLNDQ VWBISDDMD GD @D PD MQ G X VWDDLD
WHUPDVXN GDODP ELGDQJ SHPE XD WNND §DEMKDLZ D CBNMHICDAL. G QN CPGH @
KD\DW PHPEHUL LPSDN SRVLWLI WHUKBGDSKDEZPLQIDIN GO QR ANHIRDW |
GDQ GHPLNLDQ MXJD GDODP SHPEXDWDQ SDVWUL

BHFDUD NHVHOXUXKDQ FRQWRK FRQVDRIK NNNDIML DN SOH. QWHLURIMD QU
VHSDQMDQJ KD\DW GDODP PHPEHQW X8 HOXED\D LNNHRX@\Y K N ¥ D QBIQ Rl

LOQGXVWUL SDVWUL .DMLDQ NDMLDIQPD@ID FSHHAPEEIH@W X1 PH P Q KVDHPI.DE
PHPSHQJDUXKL PLQDW VLNDS GDQVRIILDWNDWHBEKBGDISINHINO KD RD ¢
NHPDKLUDQ NHXVDKDZDQDQ SUDNWLNDO

0(72'2/2*, .%$-,%1
SHND %HQWXN .DMLDQ
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.DMLDQ LQL DNDQ PHQJJXQDNDQ SHBGHNDIXDO N [E@VQ LRHDQW DIQDE
3HQGHNDWDQ LQL PHPEROHKNDQ SHQWDOALES NPSDD GU R IV VP BB
6HSDQMDQJ +D\DW GDODP PHQLQJN DOINDELEY®ED\HINHXY D & D KD@DG
(PSRZHU1&(5

3RSXODVLGDQG6DPSHO

3RSXODVL NDMLDQ LQL PHUDQJNXPVISSNGMIQJISKRDIWWD B S6 R’ EE
\DQJ WHUOLEDW GDODP LQLVLDWLI (P SFZHIJ 12Q5 G U FEMHM. ROV L
&KHQGHURK 6DPSHO NDMLDQ DNDQ GIL SRGXIODNER QD WIZDD PXG M
DGDODK VHEDQ\DN UHVSRQGHQ \DQIHQHAGK WHQ VPBWE MO GURD
WHPSRK GXD WDKXQ WHUDNKLU

, QVWUXPHQ .DMLDQ

,QVWUXPHQ NDMLDQ LQL DGDODK WKDY XQGWDAL RH R QX RPASEKO@ONKD G LGJD
GHQJDQ SHQJHWDKXDQ PLQDW NHNDSUGD@®D M KHPHRZ KDDL (6 DAQH UR
NHXVDKDZDQDQ GDODP ELGDQJ SDPWDQ VENRIDADDV/H & HE MNX.@W PN B B J
SHUVHWXMXDQ UHVSRQGHQ W H U KCHDIS 8§ HHOH P M® B Q MIPGIJQENHDUNNLDLL

6RDO6HOLGLN

'DODP NDMLDQ LQL SHQ\HOLGLN PHILUJURYWNDXO W@ DO MHDQ GLHQIH |
VRDO VHOLGLN GLSLOLK NHUDQD LD/WEPLDLMANDQDHEHUDSDONE W B
EHEHUDSD SHQHOLWLDQ WHUNLQL /HH BR@O VHGDEPD @ GMOD®
GLSHUROHK PHPXGDKNDQ SURVHV\SHDIQ BG®DQN NERGHK BHPEOLDND
WLQJJL ,QVWUXPHQ VRDO VHOLG HIS 05G 3 INDLHKG\DHKE W BIIP X BXOMOH UNDDL
PHQJXUDQJNDQ ULVLNR XQVXU XQV)XQ SHNCGHQ G BWQ EAMMVED O B

BHODLQ LWX SHQJJXQDDQ VRDO M DRIZWMN DMX PO \FCH FSEHIQ M
PHPXGDKNDQ DQDOLVLV GDWD VHUWDVPANPEHUINRIEPXG BKDM GG K
SHQWHUMHPDKDQ GDWD &KHQ HW D®LDQ LQRWE WGHIOLIGG B (GLOSMIE
XWDPD LDLWX %DKDJLDQ $ ODNOXPDW PRWODI| % H@DKDQLU G VR
XQWXN PHQGDSDWNDQ PDNOXPDW O PWO UEDMOLIND 6 Bl FJHHYISRI) G M €
XPXU MDQWLQD XPXU EDQJVD GDQ QQ\DMGD/MDWKL X DXWKND P HPIDH D]
GHPRJUDIL UHVSRQGHQ VHUWD P H PDRW@X U H B Q UTHIUGD-SIDXED® [V E
VHOHSDV PHQJLNXWL SURJUDP 3DGDURNHNDQADQ 3WRIHQPODHQG
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6HSDQMDQJ +D\DW GDODP %LGDQJ IDXQW K N9%PHQLLILMIQ W QK DEH N W
SURJUDP 3HQGLGLNDQ 6HSDQMDQJ YI\DID &/D O 5 R (EQ \®MOIDSD § V@D
LQL GDQ UHVSRQGHQ GLPLQWD X Q WXMNCPNCPE M N DD Q LNHUD B HIJ B
SHQLODLDQ LDLWX GDUL KLQJJD PLEQWD@DWIHKILD BHD Y H WX MPHIE
WHUKDGDS VHWLDS SHUQ\DWDDQ

BURVHGXU .XPSXO 'DWD

'DWD DNDQ GLNXPSXONDQ PHODOXL GB QUHMNSROIEHYRDQ VWO UGLL
SURJUDP 3HQGLGLNDQ 6HSDQMDQJ +D\[DW J¥D URGBI® .RENKQLWRP X
&KHQGHURK B6RDO VHOLGLN DNDQ GH WG DDNKDW HPHBRXUBHEHNX Y B R
EHUDNKLU GDWD\DQJGLWHULPD BNDWL.GQD\QDDWVYYWENG368YBND

$QDOLVLV ' 'DWD

'DWD \DQJ WHUNXPSXO DNDQ GLDQIMDWLYWIHNG3IBE® DNDQLS HUBLQD. O
PHOLSXWL SHUKLWXQJDQ QLODL PLEDRXPUIPAR URWDDIPRDQV LE® X
VWDQGDU VWDQGDUG GHYLDWLRQ@ YXOQNXBHVNWLWYS Q VEHIR) G B A
PLQDW NH\DNLQDQ GDQ NHPDPSXD QJXIQDHDWWDLGDO PP G DR DQDEL P
XQWXN PHQLODL NHVHOXUXKDQ WDNKH S IVGIVWL W S MXMD\G RID MDLEIQVIH
VHFDUD PHQGDODP PHQJDQDOLVLV SURWHDNFN PHHRE HELLNDE &/HSDR
WHUXWDPD GDODP PHPEDQJXQ EXGD\DQNGY\LGKD DD @ HHULWDDQ I
SHPEXDWDQ SDVWUL 3URJUDP LQL GLMDDW RINCRYU &K EDQDKRQDKG
5HIJLRQ 1&(5 GDQ PHPEHULNDQ NHVHPSQOMWIQ E W ND RHVHIW MUDDPGW
GDODP VHQL SHPEXDWDQ SDVWUL UDGHF H D .DN® L DLQQNEDVIR. D RELHQULL
WHUKDGDS EHUEDJDL DVSHN SURJUDLM B HQJDIQP PHRILIY QEENNDIOD LND
OLPD WLQJNDWDQ GHQJDQ QLODL ®LGDIDL 6DQJIDPHQEGNNX S HWR
6DQJDW BHWXMX 6NDOD LQL EHUW XSMDUD/QI WE W XD B BY KN YD WML
HOHPHQ WHUWHQWX GDODP SURJU BRI JXQR\NHDWQ DEHRIMLO/ILN/D GVD GOQ D!
3DFNDJH IRU 6RFLDO 6FLHQFHV 6366 NRIUURLQ DONRY RILIXPXND @
PHQJLGHQWLILNDVL DUDK NHFH Q&BDGDSIDHUEDQ DQ DMVSH B HUHRU W D
GLVHOLGLNL ,QWHUSUHWDVL VNRIDRLEXMNNDINQS® IGADDNNIX G! X [ OG EHLI DI
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-XODW 6N ,QWHUSUHW
6DQJDW 5HC
5HQGDK
6HGHUKDQD
7LQJJL
6DQJDW 7LQ
6XPEHUS5HIHUHQVL 7THUNLQL 6PLWWKDBQLQJ 3UKRH UDFPDFW R 7

3HQ\HOLGLNDQ LQL PHQJJXQDND QN PHRG B RYDW DDLN XDIMIL WDWD I\ B
GDUL UHVSRQGHQ DNDQ GLRODK PH QS WXNDDQGHHW ISWVIADQDEGH 6 L V
GLSDSDUNDQ VHFDUD GHVNULSWLI PHEDQX\X VANHRRD RD O L PXPQ X
UHVSRQGHQ WHUKDGDS SHOEDJDL D{8SSHN GDODP SURJUDP (PSRZH!I

'$3$7%1 .%-,%1
1LODL $OSKD &URQEDFK

'"HPRJUDIL 5SHVSRQGHQ

_ULWHULD XPSXOD )UHNXF 3HUDWXV
“-DQWLQD /HODNL

3HUHPSXD!
8P XU 7DKXQ

7DKXQ
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7DKXQ .H

%DQJVD OHOD\X

.ROHM .RPXQL) .XDOD .DQJ

&EKHQGHUR

$QDOLVLY GDWD GHPRJUDIL UHV S RBGHNQSHOWILIQ U GVNOD@ EHDEH. DS
EDQJVD GLGDSDWL NHVHPXD UHVS®ERIGBQ UV B NGB EDK J VRDUDHXID X
'DODP DVSHN MDQWLQD WHUGDSDWKSHHE B RXDEH § HWHIDWDIN D G\ Q U
7HUSHULQFL SHUHPSXDQ PHPEHQVD)XQN P D MPRWILS D GIOM XNFHDIXUNDHE

UHVSRQGHQ PDQDNDOD KDQ\D PBWQIDRBPEEH O BNHW X B @R R
SHQJOLEDWDQ GDQ GLQDPLND JHQ®HULG\DXPEX ODRSXRXMLOQWOQIPH
WLJIJD NXPSXODQ XWDPD LDLWX WKOXX @ H DWDWD KESDWDQ P HAQDX

UHVSRQGHQ WHUJRORQJ GDODP NXPSXODQ BPXOWP KKOI$XIDD W

KLQJJD WDKXQ GDQ PDMRULWL INH WDV .HBGODLDLQWBKRQJ
NHSHQWLQJDQ XQWXN PHPDKDPL VHVUMDWIHRHS &G BDLDNDIQSEHLE B
XVLD UHVSRQGHQ B6HODLQ LWX GDWWDLMXIDSRHEH Q PEIUN N RV RF
.RPXQLWL $QDOLVLV PHQXQMXNNDQ@L .ROHMSR®EE QWELH.XD\ODO. [
PDQDNDOD GDULSDGDQ\D DGD ODEHWRKL +R@HIM LRIPH RE ML L &KD-
WHQWDQJ NHVDQ JHRJUDIL WHUKDKDIE INHX DGIL U.BIQ HEIX'S RIQIEH@\ B
GHPRJUDIL UHVSRQGHQ PHPEHUL SHPDREPDBQDIQ NRPMERKLFH ED
SHUEH]DDQ MDQWLQD SHOEDJDL NXMR@DW NR/RDQ LGDQ BHON R U
PHPEHULNDQ NRQWHNV \DQJ GLSHUDMNDQ W I@FDXND PH-RIOAL B WILN KDL
LPSOLNDVL\DQJOHELKPHOXDYV

$QDOLVLV 'HVNULSWLI

'DODP DQDOLVLV LQL WXMXDQ SHQIH®DEKNPDGDO.DKI XMW KNS R B B
3HQGLGLNDQ 6HSDQMDQJ +D\DW GDODPKDHQDRQIN PWE D Q J %30/ D
EHUKDVLO PHQFDSDL VDVDUDQ X WSHRIDWD B CP HREDVCHALVWI L BH B B/ND IR B \
PHQLODL NHVDQ SURJUDP 3HQGLGLNO\Q SHSRIQ B P QD W DKD\WY . WRDKI
.HXVDKDZDQDQ \DQJ GLMDODQNDQ ROHKK PPARZH UWIRY K GEODD B HEW -
GDQ SHQLQJNDWDQ NHPDKLUDQ GDORPHPLGRND QVMXV B EEHU W K B
PHUDQJVDQJ PLQDW SHVHUWD XQW O DHEQR @ @ ®DR-DIPILX K IX®& DNHIF
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SHVHUWD GDODP WHUOLEDW G D DW Rl X HIN BHRWWSDN XOUQ X GIWX.N 0P HIQQL
SURJUDP 3HQGLGLNDQ 6HSDQMDQJ -DIW DKD @V HHPOVWD B D Q \G [BQ RH X \DI
\DQJ GLDGDNDQ ROHK (PSRZHU 1&(5 GD DR PH FEHHUW XMDEX KB D
SHUNHPEDQJDQ ELGDQJ NHXVDKDZN@OINHEGHORBE XKBQQHODVYYBHY
GDWD \DQJ GLDQDOLVLV VHFDUD NRPBSM B KNDY SID Q6 MQ DRQL DLQD N
WHQWDQJ SHQFDSDLDQ GDQ NHVDQ SPRDQDP G P XO® P \BPHIHXYIDKDZD:
NXNXK GDODP NDODQJDQ SHVHUWD GLELGDQJ SDVWU\

2EMHNOMHQLODL NHVDQ SURJUDP 3HQGLG L ND QURISIDPM D QL KD
.HPDKLUDQ GDQ .HXVDKDZDQDQ DQMXUWQ \( WHRIZDG DE(5 P EDQJIXS
SHQLQJNDWDQ NHPDKLUDQ ELGDQJ SDVWUL

1R 6RD[ 3HUQ\DWDDQ 0Lq 7DKDS
3URJUDP 3HQGLGLNDQ 6HSE 7LQJJL
6 PHQLQJNDWNDQ SHQJHWDKXD(
SDVWUL
HPDKLUDQ \DQJ VD\D SHUROH 6DQJDW 7
6 WHODK PHQLQJNDWNDQ NHERO
SURGXN SDVWU\\DQJEHUNXDO
6D\D PHUDVDNDQ SURJUDP L 6DQJDW 7
6 PHQJHPEDQJNDQ NHWHUDPSLO
PHQMXDO GDQ PHPDVDUNDQ SU
3URJUDP 3HQGLGLNDQ 6HSDQN 7LQJJL
6 WXPSXDQ \DQJ PHQFXNXSL NH

GDODP SHPEXDWDQ SURGXN SD

OLQ . HVHOXUXKDQ 7LQJJL

%HUGDVDUNDQ KDVLO NDMLDQ 3URYDWPWHUXGLGRNQ\Q SHRDIQ M P
.HPDKLUDQ GDQ .HXVDKDZDQDQ \DQJ G&FD GDHAI N R @ ROEHHKU(LPNSIRZ H
\DQJ SRVLWLI GDQ VLJQLILNDQ WHUKDW®WD 8§ SNHIPHDXQ UYD@D&D®DP FH C
1LODL PLQ NHVHOXUXKDQ EDJL SHUQ\PWQ@IDI@ PEQU 8 DQLWD K DS DD
\DQJ WLQJJL .HEDQ\DNDQ UHVSRQ GHX EHEY M\BD XK ¥ EIDEDED GILIR I
PHQLQJNDWNDQ SHQJHWDKXDQ PHUHNIHGDD® @ SGPE RPRWDQ SDD/MN
SXOD SURJUDP LQL MXJD WHODK VHFEDXDQQR B WIDNDHG D Q DN DRWHNDI &
SURGXN SDVWU\EHUNXDOLWL WLQIDKDEH@IPID LWODQ RILQ6 SDR.
GLOLKDW PHPEHULNDQ VXPEDQJDQ SHRDKLQD QG INGIDXK CSHIPADIDI Y
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SHQMXDODQ GDQ SHPDVDUDQ SURGXWM WDZWIUL\ $D G B X\ D KDHQDIY ¢

OHVNLSXQ EHJLWX WHUGDSDW SBHQRDGDBSQDEBKNZW HMRRSIX
SHPEXDWDQ SURGXN SDVWUL PDVLKEBDRKQG LW LSDIGND WRBQSGHQ
6 .HVLPSXODQ GDUL GDSDWDQ LQLUPHQFMHUPHQNDQDE®EKORZP B
PDWODPDW SHUNHPEDQJDQ GDQ SHQRQJNDW /Y \WSPG K LWDIQDS DO
PHPXDVNDQ

2EMHNOWHRXSXN PLQDW SHVHUWD GDODP PHQGD® NHAKX &D GOroQ
SHVHUWD EHUKXEXQJGHQJDQ NHXVDKDZDQDQ GDODP VHNWRU SD\

1R 6RD| 3HUQ\DWDDQ OLQ 7DKDS

6D\D PHUDVDNDQ PLQDW, 6DQJDW 7L(Q
6 WHUOLEDW GDODP SHU(
PHQJLNXWL SURJUDP LQL

6D\D \DNLQ GHQJDQ NHPO 7LQJJL
6 PHQMDODQNDQ SHUQLD
PHQGDSDWNDQ ODWLKD(

6D\D SHUFD\D SURJUD 7LQJJL
6HSDQMDQJ +D\DW LQL P
6 EDUX NHSDGD VD\D

NHXVDKDZDQDQ SDVWUL

6D\D PHUDVDNDQ SURJU 6HGHUKDQ
SHOXDQJ NHSDGD S
6 EHUNRODERUDVL GDQ E}
GDODPELGDQJSDVWUL

OLQ .HVHOXUXKDQ 7LQJJL

6DVDUDQ REMHNWLI NHGXD GDODP NIONWHLEHY N € V DED® B K RIQUW R N3 |
6HSDQMDQJ +D\DW GDODP PHPED QJNQ@&MDOQPALELDAND 8§ H WH X W D KTAD;
VHUWD PHQJXNXU NHEROHKDQ SHVHGWQ JOmMOMPSMHHQD K X H X QUHD\Q
GDODP VHNWRU SDVWUL %HEHUBSDPSBURNXW 3B Q RMHSIOLKD G LRENHDN
SHUQ\DWDDQ SHUWDPD 6 UHVSRQIGGIMWGRRUBWD RE& W X® DW HAD
SHUQLDJDDQ SDVWUL VHOHSDV PHQN XNXW R SALRIUDPL OD S D BIDEDP\M
WLQJJL PHQJJDPEDUNDQ SURJUDP LW IS HM H MW D VPHFDR@DHPININGVE L |
GDODP NHXVDKDZDQDQ SDVWU\

SHUQ\DWDDQ NHGXD 6 SXOD PHQJXNXHUWD BDXHURDGD S N HPNDLREX
PHQMDODQNDQ SHUQLDJDDQ SDVWUWLRPVHOQBSDWPE OD OXD GIDWDKL
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PHQXQMXNNDQ SURJUDP LQL WHODKFIPHBER @ X P 5BV B U MIDWNDMDXN
FDEDUDQ GDQ SHOXDQJ GDODP NHXWDRBPEE DQNDI)V WLQ G BIPU R QD!
SHOXDQJEDUX \DQJ GLEHULNDQ ROKK/BKRZDDP QEDGE /D P EQ CDQ

SDGD WDKDS WLQJJL UHVSRQGHOQPSHEKND EIDXWX N B B R GIDDPHIC
\DQJ OHELK PHQMDQMLNDQ GDODP ELI®IMXNSNXRBXYIDEQTDQDIQS® V
PHPSHUROHK QLODL PLQ SDGD WDXDID FEBHNKQ ED KIDZID PSOMLK
PHPEHUL SHOXDQJ NHSDGD SHVHUWDRK@WXNSHOUNROER KR QDD Oa
SHUQLDJDDQ SDVWUL 'HQJDQ QLODL PRGINWDK O % UKLKDIQ LV HNEHVQ\P:
GDSDW GLEXDW DGDODK SURJUDP LQIHEHUWD)\DB PG P EXQGNDOD P
NHXVDKDZDQDQ SDVWUL GDQ MXJD WHOEK P Q0PN PMWNIKX EXQS!
GHQJDQ VHNWRU NHXVDKDZDQDQ S\DVVQULE RDGI B XSXVOLW BNIEW S D Y
QLODLLQLPHQXQMXNNDQ SHQFDSDEMNQ I \IDHPIX®LIWN DY MSHIDKD G |

2EMHNOHQLODL NHEHUNHVDQDQ SURJUDP BKXQ\WGL\GQWDIURH §DE
/IDWLKDQ .HPDKLUDQ GDQ .HXVDKDZDQD®DIDQ MSXOUWDWQU { PVBIRZ K D GIIES
NHXVDKDZDQDQ

1R 6RD| 3HUQ\DWDDQ OLQ 7TDKDS

3URJUDP 3HQGLGLNDQ 6H 6HGHUKD(
PHPEDQWX VD\D PHPDKDP
6 SHQWLQJGDODP PHQMDO
GDODP ELGDQJ SDVWUL

6D\D PHUDVDNDQ SHQLQJ} 7LQJJL
6 SHQGDSDWDQ VD\D VHOH S
3HQGLGLNDQ 6HSDQMDQJ

6D\D SHUFD\D SURJUDP 3H 6DQJDW 7L
6HSDQMDQJ +D\DW LQL WH
6 EXGD\D NHXVDKDZDQDQ G
WHPSDWDQ

URJUDP 3HQGLGLNDQ 6H 6DQJIJDW 7L(
PHPEHUL WXPSXDQ\DQJP
6 DVSHN NHXVDKDZDQDQ GI[
SHUQLDJDDQ SDV

OLQ .HVHOXUXKDOQ 7LQJIJL

2EMHNWLI NHWLJD NDMLDQ LQL DGDGDRJIJN®PW X®\PHKQDLQ DHPDHKN D ¥
.HXVDKDZDQDQ \DQJ GLMDODQNDQ ROHXKSP'$WIH UE H&(\ DG D PR EQ
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SHUNHPEDQJDQ GDODP ELGDQJ NHXDDKQDWEHQDR QLQE B DD XD B/EKWYIC
JDPEDUDQ WHQWDQJ SHQFDSDLDQ REMHN\NXWLV H QD X B HRIIQ D WSIIRY
PHPEDQWX SHVHUWD PHPDKDPL DVSH® DIMIHN SSHOQQ DQ D @ GDR E
SDVWUL 'HQJDQ QLODL PLQ SDGIDWBEBDE VG GBKRPD 3 URJIW B A G
VXPEDQJDQ GDODP SHPDKDPDQ DV SHMNHRAGTHIND W HIXDHEIX XVQ VI B I [5X
3HUQ\DWDDQ 6 PHQLODL NHVDQ SURHUINPWHQKEDGDSSEREBDSDW 3
WLQJJL KDVLO LQL PHQXQMXNND @ S SRIQUGPSHHUK® 8 HY 1P b\ DQIHND
ODWLKDQ 3HUQ\DWDDQ 6 PHPEHULKRGURPEDR @ QIHQ WHRE DS
EXGD\D NHXVDKDZDQDQ GDODP PDVDUUDIND W VS$IDVGIP %/DW D'$H QDR QD
LQL PHQJJDPEDUNDQ NH\DNLQDQ S HVPK@LIQE N R WAD  UNRHIWHD® CEHIQ,
NHXVDKDZDQDQ GDODP NRPXQLWL 3B U R DIQNDD@GHD QMIXQ DS PN & DD
WXPSXDQ SURJUDP WHUKDGDS DVSH KN \SHIMADIDQ @G DB Q PDRH G

SDGD WDKDS VDQJDW WLQJJL UHRBRQIGB\8UXDIFDDDR SH@JI PDHIR
WHUKDGDS DVSHN SHQWLQJ LQL 'HQEDQ\MNODL PR@DNW DK D X UX
NHVLPSXODQ\DQJ GDSDW GLWDULN)DGDODWNSUREUGP QQ N HKX Y MIDDI
VHNWRU SDVWUL :DODXSXQ WHUGRBED®LDDEHNVHDXER®BR GQSH
SHQFDSDLDQ\DQJDPDW PHPXD VN D Q G\DHIILPKPGILQWHD\S DE RE® HNW L | \

58086%1 '$1 &$'$1*%1

.DMLDQ LQL WHODK PHPEHULNDQ G DLS\DHWID® \ DR MILDIP) B HNBIQGR M Q &
+D\DW WHUXWDPDQ\D 3URJUDP /D W LIKPIQ. HP@X G U D Q MEYOUON.IHQ R KD
1&(5 WHUKDGDS SHUNHPEDQJDQ EXGDQN I$BXWLK.D BB 6 D Q0GB DHCE
UHVSRQGHQ WHODK PHQXQMXNNDQKWDBRBSNRSXYDVPRQ LD HQ DAOLLQ/LN
GLMDODQNDQ PHQXQMXNNDQ SHQLQ JHND XD QD QUH R B LOULDY G B DG
NH\DNLQDQ SHVHUWD VHWHODK P HL(DIQ NWWIX B/URR{RJEDHPU BN Q © M5OGS |
WHUKDGDS SHUDQDQ \DQJ GLPDLQNDQ R®MX BH@LUQ DD (PSR @ HEX
NHXVDKDZDQDQ GDODP LQGXVWUL SDVWUL

&$'$1*%$1
%HUGDVDUNDQ GDSDWDQ NDMLD Q WHRIGEGDSGMDPHEHE B UIND 8D XMGADANI |
NHVDQ SURJUDP (PSRZHU1&(5 GDODP P HEKXHDZNDXQNDXKE DQEXG@PGX MW
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.HVHLPEDQJDQ 7THNQLNDO GDQ .HXVDKDZDQDQ

3URJUDP SHUOX PHPEHUL WXPSXDQ \DIQQ LN-OL® BD@D R HSSHTPELX |
SURGXN SDVWUL VHUWD DVSHN NH XSHXDADQID® \SHHSHILY [I DD
VWUDWHJIL MXDODQ

3HQLQJNDWDQ .HPDKLUDQ %HUILNLU .ULWLNDO GDQ .UHDWLI
3URJUDP VHSDWXWQ\D PHPDVXNNDQ PRGEHUIDKRUUPNBEWQ N D
NUHDWLI GDODP NDODQJDQ SHVHUWXDJ K KV LDON\DDQ PSHPRE®YXQNVSKDR/E
XQLN GDQLQRYDWLI VHUWD PHQJEWO \GLDODEDWHQAD S 8 B RQ DN

.RODERUDVL GHQJDQ ,QGXVWUL

.HUMDVDPD GHQJDQ LQGXVWUL SD VWD QN HPEIINGIDQ SEIY S LW [
WHUOLEDW GDODP SURMHN SUR M H® XD N WH M@ DUGLDNG K N AIUK
GDSDW PHPEDQWX PHPSHUOXDV UDQBUR®OQNMDULQJDQ GDQ S

URJUDP 6RNRQJDQ 6HOHSDV SHPEHODMDUDQ

OHQ\HGLDNDQ SURJUDP VRNRQJDQ VIHEGHRD W HSOH REHAVDXAWDDUQ
NRQVXOWDVL DWDX SDQGXDQ SHDQLBUBRV & B DI$ B MWEMHR BEDIOND
NHXVDKDZDQDQ VHWHODK PHQDPDWNDQ SURJUDP

SHQMHQDPDDQ 3URJUDP\DQJ/HELK (IHNWLI

OHQLQJIJNDWNDQ XVDKD GDODP PHPDVDXUQNDMLSWRBEDWDLQLPN
PHGLD VRVLDO DFDUD SURPRVL GDNHEHOWD®YDPQ GH&DWQPS!
PHQDULN OHELKUDPDL SHVHUWD

3URJUDP 3HQJLNWLUDIDQ GDQ 3HQJKDUJDDQ 3UHVWDVL
OHQJDGDNDQ SURJUDP \DQJ PHQRQMROWD @ HGIDPRISNDLQ (P S|
SHQJKDUJDDQ XQWXN PHQJKDUJDL PHURND OD@JI FHDSHMS P H BE
PRWLYDVL WDPEDKDQ NHSDGD SHVHUWD

3HQLODLDQ ,PSDN-DQJND 3DQMDQJ

6HODLQ PHQLODL LPSDN MDQJND SHQGHNXWRIN PMH QKD OD -
SHQ\HOLGLNDQ ODQMXWDQ XQWXN PKDLWBWKDBSSNNMD Q.
NHXVDKDZDQDQ SHVHUWD GDQ NHVQQ R PEXNDQZKXHAXGLNDI D Q
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.(6,038/$1.%-,%1

.DMLDQ LQL PHPEHULNDQ EXNWL EDKQ¥D GURDUDWFK SHQ@®PGILQG XQVE
\DQJ GLDQMXUNDQ ROHK (PSRZHU 1& (5 NMHWOPDKE BXGD\D GHDXO\DPKDE
NDODQJDQ SHVHUWD 'HQJDQ SHQ LKRNOMID® GBIODIPNE HXDIG! W HD\OX\L
SURJUDP LQL PHPDLQNDQ SHUDQDQ SWIY MVH.RYX GELONTDDP PHHIPE DB B G |
PHQLQJNDWNDQ SHQGDSDWDQ PHUHWDWAH GDQXIHSHQEBND ' B & UL
6366 NDMLDQ LQLPHPEHULNDQ SHPDHKOWDQ JEEQUDHEDRR P ISQ & DDA
PHPEHQWXN EXGD\D NHXVDKDZD Q DRLCDHIDELIGQ G O \DW/UHLS B VD Q\JPK-D

3(18783

.DMLDQ LQL WHODK PHPEHULNDQ SD@&D®HDDQDRP SDPKNVD D P
(PSRZHU1&(5 GDODP PHPSHUNXNXKNDQ ERGI®GXNMXMDE&DY QD @
SHQGLGLNDQ VHSDQMDQJ KD\DW 'GSIDVED® NDDMS B Q G QG LAN-D) R/MBQ
PHPDLQNDQ SHUDQDQ SHQWLQJ GD OD®DRH P BE@ D WXNXKINDLG Xl KSR

NHXVDKDZDQDQ +DUDSDQQ\D KD VRORNDIMLDUNHEPE D { DRQQNSHILR B
SHQGLGLNDQ\DQJPHPEHUL WXPSXDOINWSPSDWERPEHUGD\DDQ HNR

58-8.%1

&KDQ < < 7DQJ 6 + /JLIHORQH SHB QB XQLDQ GQWWQW L
ODOD\VLDQ 8QGHUJUDGXDWHV 3 HUQFBYL N+DX PROQUODLGH R | 6 R6F L

&KHQ : HW DO 7KH HIILFLHODWV RIQVEDW B\ ALRYVOHPYP LR Q
5HVHDUFK OHWKRGYV

'DXG 1 $EGXO 5DKPDQ $ /L IHIDRPQYJ DB G U Q MQUIHBWRY Q |
,QWHQWLRQV $ 6WXG\RI 0DOD\VLDQ BR®MHFKQLF B® X G KBV
7UDLQLQJ

.KDLUXO $ (QWUHSUHQHXUHD®QENLIO G ¥ HD QIEG/IL DAMALRQ J-

(QWUHSUHQHXULDO S$WWLWXGH LQ WEHHBRHXDWRAQF¥KLSOI
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(QWUHSUHQHXULDO  QWHQWLREGPLFFVOHVYBDWER QQ Qo XRADBINVY
6FLHQFHYV

/JHH & 7DQ $ + 7KH XVH R \DOJY HWH DO FHIG XFIR\PLSRIH K
UHYLHZ (GXFDWLRQDO 5HVHDUFK 5HYLHZ

SDKPDQ 0 0O HWDO $GCGYDQWDUHV RD X VK Q& V XWUWYXHP\NY (DWV
RIGRFLDO 6FLHQFH SHVHDUFK

6DOOHK 1 $ 0 ORKDPHG 6 1 6N I Q O\ FASKUHROX-DXU LD B
/HDUQLQJ $ &DVH 6WXG\ Rl (QWUHSUH@HXHWOIIQVWRKEB DR RB X,|
$FDGHPLF5HVHDUFKLQ %XVLQHVV DQG 6RFLDO 6FLHQFHYV

6PLWK $ 7KH ,PSDFWRI7UDMWODOM BJRVDJDPY 3HQHUEL

6PLWK - . -RKQVRQ / 0 5HK&AL® & B WDVFRE® HE L |
EHQHILWV RI XVLQJVXUYH\V OHWKRGRORJLFDO ,QQRYDWLRQ

6XKDLOL 1 $ $KPDG 6 1 $OLDYHRUQLQJ MOHOFRAVWUHSUH
BNLOOV DPRQJ +LJKHU (GXFDWLRQ 6WXIGIH Q@ 3 UR EBM B Ll6GQUX/GR
WK ,QWHUQDWLRQDO &RQIHUHQFB & QYW K B D&X.CRDX UIDMIXRB A
&(1$,&
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+XEXQJDQ $QWDUD .HWDJLKDQ ,QWH U Q.Ip\W DI DXD O L
3HODMDU .HMXUXWHUDDQ (OHNWULN 'L 3ROLW}F

7KH5HODWLRQVKLS %HWZHHQ ,QWHIWWO\HW BQGLFW
(OHFWULFDO (QJLQHHULQJ6WXGHDRRYV $W 3RUW

5DJLPDK %LQWL $EGXO 5DKLP
=XONXUQDLQ +DVVDQ
1RUOLH <X]]DQD %LQWL ,EUDKLP

3ROLWHNQLN 3RUW 'LFNVRQ 1 6HRPIDXBQY DOKOLPE SR OL $ ® HIGX BD
3ROLWHNQLN 3RUW 'LFNVRQ 1 6HPHEXWID® LADKIDAVDRQ #( PDL® FARXP
3ROLWHNQLN 3RUW 'LFNVRQ 1 6HPBLEDQWILIIBIVDD O PRRPO QR

$EVWUHDWDJILKDQ LQWHUQHW VHPDNLQ PHQLQJNDW GDODP N
WHUXWDPD VHPDVD HUD SHQGHPLN FRYLF ,QL NHUDQD N
GLMDODNDQ VHFDUD DWDV WDOLDQ \DQJ PHQ\HEDENDQ SHC
3HQJJIJXQDDQ WHOHIRQ SLQWDU \DQJ EHUOHELKDQ EROHK
SHQJDVLQJDQ VRVLDO GDQ SHQFDSDLDQ DNDGHPLN \DQJ OHF
3ROLWHNQLN 3RUW 'LFNVRQ EHUWXMXDQ XQWXN PHQLODL WEC
NDODQJDQ SHODMDU NHMXUXWHUDDQ HOHNWULN 3ROLWHNC
GHQJDQ NXDOLWL WLGXU .DMLDQ LQL GLMDODQNDQ NH DWD
PHODOXL VRDO VHOLGLN \DQJ GLHGDUNDQ PHODOXL JRRJO
GLSHUOXNDQ .HWDJLKDQ LQWHUQHW PHQJJXQDNDQ VRDO VI
$GGLFWLRQ 7HVW +,$7 GDQ NXDOLWL WLGXU GL QLODL PHQJ.
364, 'DULDQDOLVLV GDWD\DQJGLMDODQNDQ PHQJJXQDND
PLQ NHVHOXUXKDQ GDUL VHJL NHWDJLKDQ LQWHUQHW EHUL
GHQJDQ UHVSRQGHQ SDGD WDKDS VHGHUKDQD 'DU
NHEDQ\DNDQ UHVSRQGHQ EHUDGD SDGD WDKDS EXUX
MXJDN WHUGDSDW KXEXQJDQ \DQJ VLJQLILNDQ DQWDUD NXI
+DVLO NDMLDQ LQL GLKDUDSNDQ DNDQ PHQMDGL VDWX UXM X
EXUXN\DQJ EHUNDLWDQ GHQJDQ SHQJJXQDDQ LQWHUQHW G
'LVLQL MXJD PHQXQMXNNDQ SHUOXQ\D SHQGLGLNDQ SHQFHJ
GDODP NDODQJDQ SHODMDU EDJL PHQJHODNNDQ NHVDQ EXU)
SHQFDSDLDQ SHPEHODMDUDQ SHODMDU

.DWD NXBWIDJLKDQLQWHQHW .XDOLWLWLGXU 7HOHIRQ SLQ\

$EVWBRRKWBHQWY DURXQG WKH ZRUOG DUH EHFRPLQJPRUH DC
HVSHFLDOO\LQ WKH DJH RI &RYLG 'LWK PRVW Rl WKHLU VV
DUH FRQVWDQWO\ HQJDJHG ZLWK WKHLU VPDUWSKRQHV (]
SUREOHPV VXFK DV VRFLDO LVRODWLRQ DQG SRRUHQWFDGHF
RI ,QWHUQHW DGGLFWLRQ DPRQJSRO\WHFKQLF VWXGHQWYV |
D VWXG\ EHLQJ FRQGXFWHG DW 3RUW 'LFNVRQ 3ROGIWQHPAKQLF
DGGLFWLRQ DPRQJ HOHFWULFDO HQJLQHHULQJ VWMXGHQW YV
TXDOLW\ 7KLV UHVHDUFK ZDV FRQGXFWHG DPRQJ VW X G H(
*RRJOH IRUP TXHVWLRQQDLUH WR FDSWXUH WKH QHFHVVDU\
TXHVWLRQQDLUH DQG WKH 3LWWVEXUJK 60HHS 4 XID@HW )\ ,QC
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DGGLFWLRQ DQG VOHHS TXDOLW\ UHVSHFWLYHO\WIZK® GDW

VRIWZDUH UHYHDOHG WKDW UHVSRQGHQWY KD
DGGLFWLRQ PHDQ DQG WKDW WKH DJJUHJDWH PHDQ IR
PHDQ ,Q WHUPV RI VOHHS TXDOLW\ PRVW UHVSRQGHQ

$ VLIQLILFDQW FRUUHODWLRQ ZDV IRXQG EHW@HHQ VO
WKLV VWXG\ ,W LV DQWLFLSDWHG WKDW WKH | LQ\GU\QLUR QRD QV
JXLGHOLQH WR PLWLIJDWH WKH QHJDWLYH HIIHFW\G R IQWMW H U
VOHHS 7KLV DOVR GHPRQVWUDWHY WKH QHHBH\R X WG DPR\Y I F
VWXGHQWY LQ RUGHU WR DYRLG IXWXUH QHJDWLYH HIIHF
DFKLHYHPHQW

H\ZRUWHUQHW DGGLFWLRQ 60OHHS TXDOLW\ 6PDUW SKRQ

3(1*(1$/%$1
3HUNHPEDQJDQ ,&7 WHUXWDPD ,QWHUQHW B PDP/HQWWDE 18 R
NHKLGXSDQ VHKDULDQ GLSHUPXGDKNDQ 5RVOL]D 5DJXED!
3HQJIJXQDDQ ,QWHUQHW PHQFDQJNXSL SHOEDJDL ELGDQJ
SHQGLGLNDQ ODFKLPEDUUHQD &DOYHWH *RQ]iOGD) QADU Gy Q
VHPDNLQ PHQLQJNDW KDUL NH KDUL GL VHOXUXK GIXQLD WH

5DJXEDWKL 0.$ 6KDKDUXGGLQ 'DUL VWDWLVWLF SDGD
SHQJJXQD LQWHUQHW GL $VLD EHUEDQGLQJ EHQXD ODI
GDODP SHUVSHNWLI SHQJJXQDDQ ,QWHUQHW , RVIOW THMW R L
DO 3DGD GLODSRUNDQ SHQGXGXN 0DOD\VLD

6 XUXKDQMD\D .RPXQLNDVLGDQ OXOWLPHGLD OM@D\VLD

'LVHEDENDQ PDQIDDW SHQJJXQDDQ LQWHUQHW \DQELWLQJJI
VHEDKDJLDQ GDUL JD\D KLGXS PRGHQ WHUXWDPD SSIDML VHJ
NHSHOEDJDLDQ LOPX SHQJHWDKXDQ \DQJ WHUVHBARN PHP
KLEXUDQ GDQ GDSDW PHODNVDQDNDQ NHUMD GHQJDQ OHEI
3HQJJXQDDQ LQWHUQHW GL ODOD\VLD VHPDNLQ SH®RMWLQJ N
VHEDJDL NRPXQLNDVL WHUXWDPD VHPDVD 3BQLGWRKQDRDQ
ROHK .HUDMDDQ GLVHEDENDQ SDQGHPLN &29," WX, BMWGILUXPH W
XQWXN SHPDNOXPDQ GDQ SHQGLGLNDQ WHQWDQJ ZDEDN GDQ
HW DO

'DODXEDJDLPDQDSXQ NHEHUJDQWXQJDQ \DQJ WLQJJL NHSD
LPSDNV QHJDWLI GLDQWDUDQ\D NHWDJLKDQ NHSDGD LQW!
JRORQJDQ WHUPDVXN PDKDVLVZD GDUL VHNWRWSHQJDMLDC
.DSDKL /LQJ 5DPDGDVV $EGXOODK .HWDJLKDQ ,QW|
WHUPDVXN GDODP NDWRJHUL 'LDJQRVWLN GDORMWNDWLVWLN °
%DJL SHODMDU SHQ\DODKJXQDDQ LQWHUQHW DSHONDXGALIDMD F
GDQ PHQJJXQDNDQ ODPDQ ZHE OXFDK GL PDQD LD PHQ\HEI
=DLQXGLQ 'LQ 2WKPDQ 6LWXDVL LQL DPDWLPHPELPI
NHWDJLKDQ DNDQ PHPEDZD NHSDGD NHWLGDNXSDADDQ IXQ.
*ROGVPLWK 6]DER /D]JRULW] *ROG B6WHLQ DRHUPDVXI
ORRUH OHOW]HU =DFKDULDH /\E\ 5LWWHUEDQG
\DQJ WLQJJL GDODP NDODQJDQ SHODMDU PHQ\HEDENDQ PHL
EDJL PHOD\DULLQWHUQHW \DQJ PHQ\HE DE N B PETHDHNNHDSNDHEMH
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NHPHURVRWDQ NXDOLWL NHKLGXSDQ WHUPDVXNXWHIDRDV XN \
+XL *ULIILWKYV

OHQXUXW &HOOLQL &DQDOH OLRQL &RVWD VHPDVD
JRORQJDQ UHPDMD ,WDOL PHQXQMXNNDQ NXMQRWL WLG)>
&RVWD ‘XUNHH .DHVV &DUOL 3DUJHU WVVHUPDQ )

PHQGDSDWL EDKDZD WDKDS NHWDJLKDQ LQWHUQAWIGL QH
GDULSDGD GL QHJDUD QHJDUD (URSDK GLPDQD LQL PHQXQM
VHZDMDUQ\D PHQJHOBQ\SWUBDNDQORQJ PHQIJNDML KXEXQJC
LQWHUQHW GDQ NXDOLWL WLGXU WHODK GLMD QB QNWGEG QOD
VHSHUWL SHUXEDWDQ HNRQRPL GDQ SHQWDGELUDQ GDQ XC

7KDSD OLVKUD 3RXG\DO -DKDQ +RVVDLQ 6D\HHG :DKI
1DJRUL 9DVDYD 9DOD 5DWQDQL KD\ RWL 4DWN K HOVPKMNE
$OTDUQL OHPDQGDQJNDQ NHWDJLKDQ LQWHUQHW M

PHULVLNRNDQ NXPSXODQ PDKDVLVZD ODLQ MXJD {HD@HQFKL
KDUXV GLMDODQNDQ NHDWDV PDKDVLVZD VHPXD ELGDQJ GL ,

SHUQ\DWDDQ ODVDODK

7THUGDSDW SHODMDU \DQJ WLGDN PHQJKDGLONPEHGDWMDVBE
3G3 WHUXWDPD SDGD VHEHODK SDJL $QWDUPD@IDNDOHZD®D (
SDIJLNHUDQD WLGXU OHZDW GLVHEDENDQ PH® D VDX LNNDOML B QA
EHUWXMXDQ XQWXN PHQJNDML KXEXQJDQ DQWDUD NHWDJL
NDODQJDQ SHODMDU -DEDWDQ .HMXUXWHUBDQD GBRWHENNS3|
&29,' GL ODOD\VLD 6HPRJD KDVLO NDMLDQ L QUINDGNI@DPH QL
PHPSHUND\DNDQ OLWHUDWXU VHGLD DGD PHQJHRMX IXXIEW R J
WLGXU

2EMHNWLI .DMLDQ

L OHQIJHQDOSDVWL WDKDS NHWDJLKDQ LQWHUQHW GDO
HMXUXWHUDDQ (OHNWULN GL 3ROLWHNQLN 3RUW "LFN)
LL OHQJHQDOSDVWL WDKDS NXDOLWLWLGXWDGDODP NDC

(OHNWULN GL3ROLWHNQLN 3RUW 'LFNVRQ 1HJHUL 6HPE
LLL OHQJHQDOSDVWLDGDNDK WHUGDSDW KXERQJDQ \DQ

LOWHUQHW GHQJDQ NXDOLWL WLGXU GDODPWIDNODQJDC

GL3ROLWHNQLN 3RUW 'LFNVRQ 1HJHULG6HPELODQ

SHUVRDODQ .DMLDQ
3HUVRDODQ .DMLDQ
%DIJDLPDQDNDK WDKDS NHWDJLKDQ LQWHUQHVWVD GQ QDR N\WD LD
GL3ROLWHNQLN 3RUW 'LFNVRQ 1HJHUL6HPELODQ"
3HUVRDODQ .DMLDQ
%DJDLPDQDNDK WDKDS NXDOLWL WLGXU GDODOP HNDW D ION Q.
SROLWHNQLN 3RUW 'LFNVRQ 1HJHUL 6HPELODQ"

3HUVRDODQ .DMLDQ



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWL®I. QWO DEDB 6
& (,66(

$GDNDK WHUGDSDW KXEXQJDQ \DQJ VLIJQLILNDQ DQWDRUD W
WLGXU GDODP NDODQJDQ SHODMDU -DEDWD Q FFNNMROQXIWVIA B D D
6HPELODQ"

+LSRWHVLV
+LSRWHVEINVNGDN WHUGDSDW KXEXQJDQ \DQJ VLJQLILNDQ DQ
GHQJDQ NXDOLWL WLGXU GDODP NDODQJDQ SHIOLDMHINL 1NE DRAL
'LFNVRQ 1HJHUL 6HPELODQ

6NRS .DMLDQ 'DQ %DWDVDQ .DMLDQ
6NRS NDMLDQ DGDODK WHUWXPSX NHSDGD S 3FRO@IMDHIN-QLEND BFD
'LFNVRQ 1HJHUL 6HPELODQ \DQJ PHUDQJNXPL SUWJLGDMNSHOQ
PHQJDPELO NLUD IDNWRU IDNWRU OXDU \DQJ PWR S8 qHIUUXKW
VRVLDO HNRQRPL WDUDI KLGXS GDQ SHQJDUXK UBNBQ VHETL
KDQ\D SHODMDU 'LSORPD -DEDWDQ .HMXUXWHUDRQD@HNWU
VHPHVWHU KLQJJD VHVL

0(72'2/2*%, .$-,$1

.DHGDK WLQMDXDQ EHUEHQWXN GHVNULSWLI GLIXQDNDQ GI
VRDO VHOLGLN EDJL PHQMDZDE SHUVRDODQ &IE®BENHRWMDI
-DEDWDQ .HMXUXWHUDDQ (OHNWULN 3ROLWBHKIDI N 3R DWLKF
LQWHUQHW GLXNXU PHQJJXQDNDQ 8MLDQ .HWDJLDQ ,QWH
GLPDQD VHPDNLQ WLQJJL VNRU VHPDNLQ WLQJJL WDKDS Nt
WHUGLUL GDULSDGD LWHP GHQJDQ VN D O DPSHIIXNXLLD\Y DP9
NHSDUDKDQ NHWDJLKDQ LQWHUQHW GDULSDGD WRQWRUDNR !

GDQ WHUXN <RXQJ 3DOLQJ UHQGDK VNRU D¢
LDODK <RXQJ 6HPDNLQ WLQJJL PDUNDK \DQJ GLWXQI
8MLDQ NHWDJLKDQ SHQJJXQDDQ ,QWHUQHW GLXNXU GHQJD
$GGLFWLRQ 7HVW \DQJ PHQJDQGXQJL LWHP\DQWHI®MHK RO}
GLXEDKVXDL GDODP %DKDVD OHOD\X 8MLDQ LQISEQDQUDRY L\
PDWD WHUNXPSXO EDJL VHWLDS UHVSRQGHQ

7TDKDS NXDOLWL WLGXU GLXNXU GHQJDQ LWHP GRBULSDGD !
ROHK %X\VVH HW DO \DQJ PHPIRNXVNDQ NHS®B® SHUE
WLGXU \DQJ WLGDN EHUNXDOLWL OHQJLNXW VWDRGBO@UG 36
NHSDGD WXMXK NRPSRQHQ NXDOLWL WLGXU VXEMHNWLI ML
NHFHNDSDQ WLGXU \DQJ OD]JLP JDQJJXDQ WLGXU SHQJJIXQD

WHQDJD SDGD VLDQJ KDUL %X\VVH HW DO N ISGINDGD QIBi K |
LDODK DOID &URQEDFK .HVDKDQ DGDODK 3G# VHIXIDWK V
GXQLD *UDQGQHUDWDO XDOLWL WLGXU GLEDKDJL NH

-DGXDO SHUDWXV GDQ 6NRU 7DKDS .HWDJLKDQ 6XPEHU :LHU\

7DKDS .HWDJLKDQ 3HUD 6NRU
SHQGDK 1RUPDO 7LGD +LQJJID
6HGHUKDQD OLOG 6HG +LQJJID
6HGHUKDQD WLQJJL ORGHU +LQJJID
7LQJJL 6HYHUH .HWDJLEK +LQJJID

-DGXDO 3HQHUDQJDQ LWHP NHWDJLKDQ



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWL®I. QWO DEDB 6
& (,66(

L WHP 3HQHUDQJDQ

.XDOLWL WLG .HSXDVDQ \DQJ GLODSRUNDQ VHQGQ@DPE FNHXH
ODOX 6HPDNLQ WLQJJL VNRU VHPDVDODNWE QG

.HSHQGDPDQ OHELKWLQJJLVNRUPHQDQGDNDQ RDMDW & ) I

7HPSRK WLGX 6NRU\DQJ OHELK WLQJJL PHQDQGDNIDIHWHPSF
.HFHNDSDQW 6HPDNLQ WLQJJL VNRU VHPDNLQ UHQGDK NHF

*DQJIXDQ WL /HELK WLQJJLVNRU OHELKWHUXNJDQJJXDQ
3HQJJIJXQDDQ 6NRU\DQJOHELKWLQJJLPHZDNLOLNHSHUOXI
'LVIXQJVL VLI 6HPDNLQ WLQJJL VNRU VHPDNLQ EDSDENCPDRE

DNWLYLWL KDULDQ FWK PDVDODR@HLDWDXD |
EDKDJLDQ GDODP DNWLYLWL VRVLDO

'DODP NDMLDQ VHPDVD VNRU 364, ! DWDX \PHMRERBPBBEND QGNLEI
SHODMDU -XPODK VNRU " PHZDNLOD XC0OLMMNDW DGNR\WD Q JP
WLGXU\DQJOHPDK

.(38786%1'$13(5%,1&%$1*$1
'DSDWDQ .DMLDQ

$QDOLVD '"HPRJUDIL

-DGXDO &LUL FLUL 'HPRJUDIL5HVSRQGHQ

"(02*58%), )5(.8(16, 3(5$786

-DQWLQD
JHODNL
3HUHPSXDQ
3URJUDP 3HQJDMLIE
(7
(3
7.
(4
(
6HPHVWHU 3HQJDM
6HPHVWHU
6HPHVWHU
6HPHVWHU
6HPHVWHU
6HPHVWHU
7HPSRK SHQJJXQDDQ WHC
KDUL ELDVD
.XUDQJGDUL O0LQI
OLQLW
KLQJJD MDP
KLQJJD MDP
KLQJJD -DP
MDP NHDWDYV
_HNHUDSDQ SHQJJXQDDG
SDGD KDUL ELDVD
.XUDQJ GDUL NDO
NDOL
NDOL
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NDOL
NDOL
/IHELK GDUL NDO

ODVD EHUPXODQ\D SHQJJ
SLQWDU SHUWDPD SDGD Z
WHUEDQJXQ GDUL W
'DODP PDVD PLQLV
PLQLW
PLQLW
BHOHSDV MDP

)XQJVL XWDPD WHOHIR(
5DQJNDLDQ OHGLD 6
3DQJJLODQ 7HOHII
3HUPDLQDQ *DPH
3HPHVHMDOQ

OHQRQWRQ 9LGHR <F
OHQGHQJDU OX]LN
OHPEDFD %HULWD

SHUVRDODQ .DMLDQ

3HUVRDODQ .DMLDQ

3HUVRDODQ %DJDLPDQDNDK WDKDS NHWDJLKEQWIDWHUC
. HMXUXWHUDDQ (OHNWULN GL 3ROLWHNQLN 3RUW 'LFNVRQ 1H

-DGXDO 7DKDS NHWDJLKDQLQWHUQHW GDODP NDODQJDQ

% L .RPSRQHQ OLQ 6LVLI 7TDKDS . HWDJLKDQ
3LDZ
5HQGI 6HGHU ©6HGHULI 7LQJ.
1RUPI OLOG WLQJ. O6HYH
ORGHU

3DOLQJ WHUWR
3HQJJIXQDDQ E|I
([FHVVLYH X
6HQWLDVD %L
$QWLFLSDW
3HQJDEDLDQ 7X.
ZRUN
.HWLGDNEROH
/IDFN RIFRQW
3HQJDEDLDQ N
VRVLDO
1HJOHFW VRF
(6(/858+%$1

-DGXDO PHQXQMXNNDQ WDEXUDQ WDKDS UHVSRGHQ 'LSHU

WDKDS VHGHUKDQD PLQ .HVHOXUXKDQQ\D GLSHUKDW
EHUDGD SDGD WDKDS WLQJJL UHVSRQGHQ EHUDGD S
VHGHUKDQD WLQJJL UHVSRQGHQ SDGD WDKDS VHG

EHUDGD SDGD WDKDS UHQGDK
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3HUVRDODQ .DMLDQ
3HUVRDODQ %DJDLPDQDNDK WDKDS NXDOLWIH MXUEXXW HDDL
(OHNWULN GL 3ROLWHNQLN 3RUW 'LFNVRQ 1HJHUL BHPELODQ"

-DGXDO 7DKDS NXDOLWLWLGXUGDODP .DODQJDQ 3HODM

1R $VSHN OLQ 6LVLI <+— >
3LDZ 6NRUOLQLPXP %DLN 6NRUOD[LPXP

. XDOLWL WLG X
-DUDN PDVD X(
7HPSRK PDVD !
-DUDN PDVD X(
.HFHNDSDQ Wl
OD]LP

*DQJIXDQ WLG

.HNXUDQJDQ I
WHQDJD SDGD

6NRUOLQLPXP %DLN O6NRUOD[LPXP % X
!
.XDO .XDOL!
THUEI 7THUEXL

.HVHOXUXKDQ
7LGXU

-DGXDO PHOQXQMXNNDQ WDKDS NXDOLWL WLGXU UHVSRQ
EHUDGD SDGD WDKDS EXUXN VNRU UHVSR
WHUEXUXN

3HUVRDODQ .DMLDQ
3HUVRDODQ OHQJHQDOSDVWL KXEXQJDQ DQWDUIDGWDKDS |
GDODP NDODQJDQ SHODMDU -DEDWDQ .HMXUNXWHD DB JHULN V
BHPELODQ

3HQJXMLDQ +LSRWHVLV
+LSRWHVEZYGPN WHUGDSDW KXEXQJDQ \DQJ VLJQLILNDQ DQ
GHQJDQ NXDOLWL WLGXU GDODP NDODQJDQ SRHILIWHIND L0NE DRAL
'LENVRQ 1HJHUL 6HPELODQ

-DGXDO $QDOLVLV KXEXQJDQ NR UHDIDQMW B QW B M@ICDE NNHDAODL IV K BV L
NDODQJDQ SHODMDU -DEDWDQ . HM XIUN B/RHIDVD QL FONVIR\@ UL IHN 16 U 13 RIDR BVLHON

_HWDJLKDQ ,QWHt 6LJQLILNDQ 3HDUVRQ U
. XDOLWL 7LGX

6LJQLILNDQ
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OHODOXL XMLDQ W QLODL pSY \DQJ GLSHUROHXLDIQWODK
GLWHWDSNDQ LDODK 20HK LWX pSY OHELK NHFLN GD
WHUGDSDW KXEXQJDQ \DQJ VLJQLILNDQ GHQJDQ NHNXDWI
PHQXQMXNNDQ KLSRWHVLY QRO GLWRODN LDLWX WSHUGDSD
NHWDJLKDQ LQWHUQHW GHQJDQ NXDOLWL WL@XV(GBIO R ND (
GL3ROLWHNQLN 3RUW 'LFNVRQ 1HJHUL 6HPELODQ

3(5%,1&$1*$1'$1 .(6,038/$1

$QDOLVD 'HPRJUDIL
ODWODPDW NDMLDQ LQL DGDODK XQWXN PHQJNDMLKKERQJD (
 QWHUQHW GDODP NDODQJDQ SHODMDU -DEBWRDW " HIVNVRQN
1HJHUL 6HPELODQ 'DSDWDQ NDMLDQ PHQXQMXNNDQ EDKDZ
\DQJ GLMDZDE VHUDPDL RUDQJ GDULSDGD UHVSRQ
RUDQJ SXOD DGDODK SHUHPSXDQ 'DUL VHJL SURJUDP S
GDUL 3URJUDP 'LSORPD '(7 GDUL SURJUDP '(3 GDUL
GDUL SURJUDP '(4 GDQ SHODMDU GDUL SURJUDP '(* 'DUL
GDUL SHODMDU DGDODK GDUL VHPHVWHU SHQJDMLDQ

%DJL VRDODQ WHPSRK SHQJJXQDDQ WHOHIRQ SLQWDU SDGLE
PHQJJXQDNDQ WHOHIRQ SLOQWDU OHELK GDUL MDP RBKDUL G
NXUDQJ GDUL MDP VHKDUL %DJL NHNHUDSDQ SH®DMOQDDQ \
KDUL SHQJNXOLDK ELDVD GLGDSDWL PHQJJXQDNDQ WHC
NDOL .HEDQ\DNDQ UHVSRQGHQ DNDQ PXOD PHQJJXWDNDQ
VHOHSDV EDQJXQ GDUL WLGXU GDQ SHQJJXQDDQ PHGLD VRFL
WHOHIRQ SLQWDU SHODMDU

$VSHN 7DKDS .HWDJLKDQ
ODWODPDW NDMLDQ LQL DGDODK XQWXN PHQJNDMLKKBERQJD (
LQWHUQHW GDODP NDODQJDQ SHODMDU -DBRW Q' L HN\KRIX W
1HJHUL 6HPELODQ 6NRU .XDOLWL 7LGXU 3LWWVEINUREBUEF

“ PDWD 6NRU NHWDJLKDQ ,QWHUQHW MDWXK DQWDUD
%LODQJDQ SHODMDU \DQJ NHWDJLK ,QWHUQHMDNVNDEDR NHUI
GDODP NHWDJLKDQ LQWHUQHW ULQJDUHGHUKD /Bl @H QK DIQ D
GDQ WHUXN

' HVHOXUXKDQQ\D GDSDWDQ PHQXQMXNNDQ WDKDSSNHWDJL

\DQJ VHGHUKDQD GL PDQD MXPODK VNRU PLQ NHVHOXNXKDQ

NHVHPXD HQDP NXPSXODQ LWHP PHQXQMXNNDQ QLODL VNR
VHGHUKDQD

$VSHN 7DKDS . XDOLWL 7LGXU
%DJL WXMXK DVSHN \DQJ GLQLODL GDSDWDQ NHWHQ®EDWIKD Q
QLODL PLQ LDLWX GDSDW GLLQWHUSUHWMHVLRVEDG N MVDKPXS
LWHP\DQJGLNDML PHPSXQ\DL QLODL VNRUPLQDQWDUD L

$VSHN +XEXQIJDQDQWDUD WDKDS NHWDJLKDQ GDQ .XDOLW
.DMLDQ LQL PHQHURND EHEHUDSD DVSHN JD\D KLGOSOINHWDJ
NDODQJDQ SHODMDU 3ROLWHNQLN 3RUW "LFNVRQ WHUXWDP
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.DGDU NHOD]LPDQ NHWDJLKDQ LQWHUQHW GDQ N)GHPQN W LG
&29," NHUDQD NHEDQ\DNDQ PDVD SHODMDU EHUDNIDOGL U X

.HWDJLKDQ LQWHUQHW GDODP NDODQJDQ SHODMMDW \LMEH QL
VHQGLUL GDQ VHNHOLOLQJ OHODOXL NDMLDQ LQL GDSDW
VLIQLILNDQ DQWDUD NHWDJLKDQ LQWHUQHW GHQJ®DW NXDO
NHWDJLKDQ LQWHUQHW DGDODK VDODK VDWXRYRQADG INK N B8 5
WLGXU WHUXWDPD GL GDODP HUD SDQGHPLN &29,DP .HSXW
NDMLDQ ROHK 6LVWH HW DO PHQGDSDWL EDKWEZ®XW X N
DGDODK EHUNDLWDQ GHQJDQ NHWDJLKDQ ,QWHUQHW

.(6,038/$1

. HSXWXVDQ PHQXQMXNNDQ EDKDZD ,$7 PHPSXQ\DL NRUHOD\
364, 5LQJNDVQ\D NHWDJLKDQ LQWHUQHW DGDODKPSKUDPE
BHEHOXPQ\D NDMLDQ MXJD PHQGDSDWL NHSXWXSHBQJDQJ VD
SHODMDU NROHM SHUXEDWDQ %DQJODGHVK MXJDPRHRGDSC
NXDOLWL WLGXU \DQJ OHPDK MXJD PHQLQJN DV N.D®! IGIHD RO
SHODMDU VHNRODK PHQHQJDK 7XUNL MXJD PHQ@mMSRWEBDQ St
JDQJIXDQ WLGXU %HJIJLWX MXJD NDMLDQ RO HKXMXRVY H BIDUDN
(URSDK PHQGDSDWL EDKDZD NHOD]LPDQ PDVDODRMIKG XU I
SHODMDU \DQJ PHPSXQ\DL NHWDJLKDQ L Q WH &GS \M DENKQ N D/QH
/IDP HW DO PHQGDSDWL EDKDZD NHWDJLKDQ SHUPDLQD(
\DQJ EHUPDVDODK DGDODK EHUNDLWDQ G H @GID@® NPXOI/DIOMIK WL
\DQJ OHPDK O0XO\DGL HW DO PHQHOLWL KXEXQJDQ DQWD
GDQ WHPSRK SHQJJXQDDQ LOQWHUQHW .HSXWXVDQ PHUHND P
DQWDUD WHPSRK WLGXU GDQ NHELPEDQJDQ GDQ WHPSRK SH
$SD \DQJ SHQWLQJ NRPSXWHU GDQ WHNQRORJL LQWHUQHMW
SHPEHODMDUDQ GDQ SHUNHPEDQJDQ SURIHVLRQWHIINEH LQC
VHWLDS RUDQJ PHQHUXVNDQ DNWLYLWL SHQJDWD WDQ B QLS|
PHPEDQWX VLVWHP PDV\DUDNDW NH DUDK SHUNR@GUND® R DN
PHQJDPELO NLUD NHVDQ WHNQRORJL WHUKDGDS ORMMLKDQ W
\DQJ GLSHUOXNDQ XQWXN PHODNXNDQ WUDQVIRWRDPL WHU
3ROLWHNQLN ODOD\VLD

58-8.%1

$JLP ' + % ) =DP 1 $ % 0 G5DKPDQ HE@HW DGGRFMWLRQ EHWZHHQ
ODOD\VLDQ PDOH DQG IHPDOH XQGHUGH Q ®&XDRMHWHHP PW VA FILOHIVE HR/C
8QLYHUVLW\ ODOD\VLD ,Q 7KH L QWHDWFKWIRROEDIRTY % RX/RV M GX D W H, Q!
,VODPLF 8QLYHUVLW\

%HQHU $  %KXJUD /LIHVVX\ CDHF VRE & B S VR ¥ VD WHH G LAL W K
SUREOHPDWLF LQWHUQHW XVH LQ PCWRHYNFHXWWQ DO RQBEGEEWQR X (

%KDQGDUL 3 0 1HXSDQH ' 5LMDG 6 3RKIESDO. $0LVKUD 6
6OHHS TXDOLW\ LQWHUQHW DGGLBWRRQ PQGH®H 5D BXDMYH WWRKSIMK
%0& SV\FKLDWU\

%ORFN - - ,VVXHV IRU'60 9 R WHWDWIHWRXE®DFOMLIRY\EFKLDW U\
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%XVXEXO 6 1 5DKPDQ 6 $ 7HKHOHOWWURE WKLGOARWERQ DQG
6OHHS 4XDOLW\ $PRQJ +XPDQ 6FLHQFKN &8Q8H® JUBDBXGMRH\F ' XBWLBDK R

&DQDQ) <LOGLULP 2 6LQDQL * 2]WXUNQWSNNDHWHDGGLBEWDRQMXQE VOHHS

GLVWXUEDQFH VIPSWRPV DPRQJ 7 X OMNIEHSKDKLG KoV RKOARR © ADVOXSKH @ W R 'V
+

&HOOLQL 1 &DQDOH 1 OLRQL * HWRYWOH6BS SDWWKIN@I VHQVH RI WLPH
DQG GLIJLWDO PHGLD XVHGXULQJ &29Q D OGRR MNOGIRISQUIHY HDJEK -RX H

'"XUNHH 7 .DHVV 0 &DUOL 9 3DUWRGHIUXMDODWHUPDDRV¥HUPDQ '
SBUHYDOHQFH RI SDWKRORJLHNVOGHQWW UQ H WUR/FHD BRICR DIGIRBK L
IDFWRUV $GGLFWLRQ

+VX + & +XDQJ . & &KHQ : 6 -LDQIQJ + 8DQJ GHQJI +
3UHIHUHQFH FULWHULD | RJHUHIRW R Y @ HEVIDY WD WDLWE@D R U H |
VPDOO WXPRUEXUGHQ VORZ JURZWEWDIGSERERUADYW) VSUHDG 6F|

-DKDQ 60 +RVVDLQ 65 6D\HHG 8% :DKDE$Y \6RKIPDWLR @ KEWWIAHHE
LQWHUQHW DGGLFWLRQ DQG VO H H/SVIHKDVOLLRQ D® R X & WIXG BhQW YO D &
%LRORJLFDO 5K\WKPV +

-DKDQ 6 0 +RVVDLQ 6 5 6D\HHG 87% +BKVPLY $DKPDQ
$VVRFLDWLRQ EHWZHHQ LQWHUQ H\R Q5 GWKE HRWD QB FORW\S THBW L
%DQJODGHVK 60HHS DQG %LRORJLFDO 5K\WKPV

-HOHQFKLFN / $ %HFNHU 7 ORUHQRWKHE SV\FKBFNWUVYF SURSHUWLHV
RIWKH,QWHUQHW $GGLFWLRQ 7HVWW\EFX1L OL\Q B6UFHRVCHDPHUFKV W XGHQ WV

.KD\DW 0 $ 4DUL 0 + $OPXWDLUIPBR 00 SKS$DWRIL € -5D
$OTDUQL ' $ BOHHS TXDOLW\OBIGE Q QWRQ QKXW LYGIE® VEWL R/QV X
(J\SWLDQ -RXUQDO RI KRVSLWDO PHGLFLQH

.LP - + /DX & + &KHXN . . .DQ 3 LWXL % /0 *ULIBULHI
UHSRUW SUHGLFWRUV RI KHDY\ ,QOWWKQHDXWK(BQBPRWLRRELD WGR
EHKDYLRUVDPRQJ+RQJ.RQJ XQLYHHKROAMAPHODEFEGHQWY -RXUQDO RI D

IDP /7 ,QWHUQHW JDPLQJDGGLFWDMRIQU QH R/E O B BEDANOLHAH)SVIHURIBDKIHP V QD
VI\VWHPDWLF UHYLHZ &XUUHQW SV\FKLDWU\UHSRUWYV

ODFKLPEDUUHQD - 0 &DOYHWH (EQHDQIGHDIRBQPOH] E/IOYDUH]
JHUQIQGH] / *RQJiIOH] &DEUHUD NV $Q RYQWMUIDH\RIUWLMFWLPL]D
F\EHUEXOO\LQJ F\EHU GDWLQJ DEXY 8 GVIHJ WE Q Bl PRV IEQH) WHRRPH W X
MRXUQDO RIHQYLURQPHQWDO UHVHDUFK DQG SXEOLF KHDOWK

0XO\DGL6 3UDERZR + 6DOYH +5 $\XQQQJYWK Y@ HWEWE 'XUDWLRQ DQG
$Q[LHW\RQ 8QLYHUVLW\ 6WXGHQW BXER BLHVRY,IQGVHBQRWHR DD Q(

1DJRUL 1 9DVDYD . 9DOD $ 8 9 8 $GDRFLMDWLRQRIVOHHS TXDOLW\
DQG LQWHUQHW DGGLFWLRQ DPRQJWKHPHGLFDO VWXGHQWV

3HHUL 1 & 6KUHVWKD 1 G5DKPDQLEBL66 =bBINLXBH 8DQ = %
7KH 6$56 0(56 DQG QRYHO FRURQDYLUWYXHZQBZHVW SIQGHPLIFIHVW JOF
WKUHDWV ZKDW OHVVRQV KDYH QB ORDHRIHGHPLRWRUQDWLRQDO MR

5H\QROGV & ) ORQN 7 + %HUPDQ 6 5/ KHZXBWWVEXUJK 60HHS
4XDOLW\ , QGH[ DQHZ LQVWUXPHGW HRWHPFK LODWRK IFDBAD\FSMHIVFH D Q
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5RVOL]D $ 0 5DJXEDWKL 0 1 0.%$ 0 < 6KDKDWMKMGQHW O
DGGLFWLRQ DPRQJ XQGHUJUDG XD WGGDX WXBEH X\B\VO I(F XRH @ A VU R/R D ,(
-RXUQDO ODOD\VLD

6KDSLUD 1 $ /HVVLJ 0 & *ROGVPRYRKLW] G]DRRG6 07 6
BWHLQ ' - 3UREOHPDWLF LQWHURMHMW.ROHD GG &RV B 8 \FWUDF FUL
DQG DQ[LHW\

6LVWH . +DQDIL( /HH7KXQJ6HQ +& $GULWRQEE% /LAWZD® $XKHXPSDFW
RI SK\WVLFDO GLVWDQFLQJ DQG DVV@& R WD WGIGL FDNFMRRU B PYRR)Z DRJGX/O MO
GXULQJ&29," SDQGHPLF D QDWLRQRDMWAHINE @ BVMRXVYWWG\ )U

7VLWVLND $ -DQLNLDQO 6FKRHQPDRE®UV RO MHADN BOHDW® @QRWNUQHW
DGGLFWLYH EHKDYLRU LQ DGROHVFHIQFHYHYHBURXYRSHDQL FRXQ
&\EHUSV\FKRORJ\ EHKDYLRU DQG VRFIDO QHWZRUNLQJ

=DLQXGLQ $ 'LQ 0 0 2WKPDQ 0 QWH | PEHWWDGGXHWLRD DPRQJ
0DOD\VLDQ XQLYHUVLW\ VWXGHQ@WNQ,ERFHDQBWLIRQMPH -RXUQDO RI $
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,03/(0(17%$6, 352*5$0 ,-$=%+ 6$5-$1$08'$ 3(5*858%1
7(5+$'$3 .(38%$6%1 3(/$1**$1/8$5%1 6(.2/$+
167,787 3(1',',.$1 *858 .$0386 *$<$ .27% .,1$%$/8

$EVWUDN
IDSRUDQ ODNOXP %DODV 3HODQJJDQ 6HNRYIDK 3URJUD
0XGD 3HUJXUXDQ 3,603 ,QVWLWXW 3HQGLGLNDQ *X
GLVHGLDNDQ EHUGDVDUNDQ GDSDWDQ .DMLDQ ODNOX
3HODQJJDQ EDJL WHPSRK -DQXDUL KLQJJD '‘LVHI
PHQJIXQDNDQ LQVWUXPHQ 6RDO 6HOLGLN .HSXDVDQ
GLMDZDE VHFDUD GDODP WDOLDQ 6HUDPDZ% *XUX %DKI

,3* .DPSXV *D\D $PELODQ -XQ WHODK EHUMD\D GLWF
VHNRODK PXODL 1RYHPEHU VHKLQJJD OHL 6 H I
RUDQJ *XUX %DKDUX WHODK GLQLODIORRBKK SHQWD(

SHODQJJDQ ,3* 6HFDUD NHVHOXUXKDQ GDSDWDQ PH
SHUDWXV NHSXDVDQ EDJL VHPXD DVSHN DGDODK l

QLODL \DQJ GLVDVDUNDQ GDQ WDKDS NHSXDVDQ S
VHPXD DVSHN DGDODK WLQJJL SDGD QLODRDINRWQ 6 3
DGDODK SHFDKDQ WHUSHULQFL OLPD DVSHN \DQJ (
NHXWDPDDQ ROHK 3HQWDGELU 6HNRODK $VSHN .RPX

63 $VSHN 3G3 PLQ 6 3 $VSBI@ 3HPEHODM
6HSDQMDQJ +D\DW PLQ 6 3 $VSHN 3HQJX
ODNOXPDW PLQ 6 3 GDQ $VSHN 3HQ\HOHVDLD
LDLWX PLQ 6 3 BHFDUD NHVHOXUXKDQ NI
PHQGDSDWL SHUDWXV SHQWDGELU ENUSXDV KDWL
SHUNKLGPDWDQ *XUX %DKDUX VHWHODK VDWX W D K

EHUNKLGPDW GL VHNRODK

.DWD .XQFDNOXP %DODV 3HODQJJDQ .HSXDVDQ 3HODQJ.
7DOLDQ

3(1'$+8/8%1

/IDWDU %YHODNDQJ

3URJUDP ,MD]DK 6DUMDQD 0XGD 3HUJXUXBQNB@OXUX V!
,3* PHQ\HGLDNDQ NXULNXOXP \DQJ PHQH SLWH & DBNDLD Q Ol
$JHQVL .HOD\DNDQ ODOD\VLD DWDX 0DOD\VDB® 4OQDNXNLF D\
PHODKLUNDQ *XUX %DKDUX \DQJ EHUNXD IHDID UM M UG DKQ
NHKHQGDN RUJDQLVDVL GDQ SHODQJJDQ VHUHWD GDIDQN PHP

BHKXEXQJDQ GHQJDQ LWX EDJL PHQJHQDO SPVWL NH.
WHUKDGDS NXDOLWL *XUX %DKDUX OXOXVD@® B N®Z P, 3DOPEL C
\DQJ GLEHULNDQ ROHK SHQWDGELU D P D GIDSNHIUXPX B6DQ D ¥/«
.HSXDVDQ 3HODQJJDQ GLODNVDQDNDQ DJD W KWD® L O DERIINDE
EDJL PHPEDQWX SURVHV SHQDPEDKEDLNDQ NHY3OXUXKD
VHWHUXVQ\D GDSDW PHQLQJNDWNDQ NXDO XWX S® BNK,3GP D!
DJDU VHODUDYV GHQJDQ .HUDQJND .HOD\DNDQ ODOD\VLD ..0
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7XMXDQ .DMLDQ

.DMLDQ ODNOXP EDODV .HSXDVDQ 3HODQJJIMW>XEALMDO
PHQJNDML NHSXDVDQ SHODQJJDQ GDODP N DEDKQWHQY KB QD
NXDOLWL *XUX %DKDUX OXOXVDQ 3,603 ,3* DPEBQ@DQ -XQ
(206 SHQFDSDLDQ REMHNWLI N XINIDLQV N HS®DOEDmD & LE*
NHSXDVDQ SHODRINQDRDOD QLODL NXUDQJ GDULSDGD
WHUVHEXW GLDQJJDS WLGDN PHQFDSDL REMHNWLI NXDOLWL

2EMHNWLI .DMLDQ

.DMLDQ\DQJ GLMDODQNDQ DGDODK X Q WHKWLANKGF ROD WE X D
L OHQJHQDO SDVWL SHQLODLDQ SHQWD GBLNUX®DWW Y H XIU»
%DKDUX GDUL DVSHN
3HQJDMDUDQ GDQ 3HPEHODMDUDQ 3G3
3HQ\HOHVDLDQ 0DVDODK
.RPXQLNDVL
3HQJIJXUXVDQ ODNOXPDW
3HPEHODMDUDQ 6HSDQMDQJ +D\DW

I OTmQo

LL OHQIJHWDKXL WDKDS NHSXDVDQ SHQWDGHELKID WX UKD
VHWHODK VDWX WDKXQ EHUNKLGPDW GL VHNRODK

.HSHQWLQJDQ .DMLDQ

'DSDWDQ NDMLDQ \DQJ GLSHUROHK DNDQ G NG BVSHRWUINDIOD
.62 (206 3HODSRUDQ \DQJ GLVHGLEPNBDRQSKQ WX NG L
PDNOXPDQ DKOL PDMOLV OHV\XDUDW .DMLDQ7BHRXQOD 3HQJX
EDJL PHPEROHKNDQ SHQLODLDQ VHPXOD GLEXDWH R MXDDGE D
,QVWLWXW 3HQGLGLNDQ *XUX 0DOD\VLD ,3MQ D @ HADGIDWDIDN
SHQDPEDKEDLNDQ GLNHPXNDNDQ EDJL PHPD QWG DI)ID®D L

'"HILQLVL .HSXDVDQ 3HODQJJDQ

.HSXDVDQ SHODQJJDQ GDODP ODSRUDQ LGBHGDWRWUL]
NHSXDVDQ GDQ WDKDS NHSXDVDQ SHODQJJDQ BRODR NDC
WHUKDGDS NXDOLWL *XUX %DKDUX OXO XV DIQO®,6 @G3D,G *W BotOD §
NHSXDVDQ SHODQJJDQ LQVWUXPHQ 6RDO 6H®BGLN .HSX
GLEDQJXQNDQ 66.3 \DQJ GLEDQJXQNDQ GDSDWDPBYJXPS
SHQWDGELU EHUGDVDUNDQ SHQLODLDQ PSH/LSHIND DMVHIU® IDQBLDCEE
ROHK SHQWDGELU LDODK D 3HQJDMDUD@E GIHX BHHIHE W EDLDIMY
ODVDODK F .RPXQLNDVL G 3HQJXUXVDQ ODMDMNPRW
6HSDQMDQJ +D\DW /LPD DVSHN WHUVHEXWDRHUWXISD N D Q XQW
GDODP 2EMHNWLI 3HQGLGLNDQ 3URJUDP 3N2PHODKLBO L
JUDGXDQ ,3* \DQJ PHPLOLNL SHQJHWDK XD Q DEIDP NEH BDKQLIU D
NHIJXUXDQ VHODUDV GHQJDQ NHKHQGDN RUJD @MSBH\NL G D(
NHSXDVDQ SHODQJJDQ ODLQ WXUXW GDSMW GLMWHRMNDN P BC
ROHK SHQWDGELU
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0(72'2/2*,
SHNDEHQWXN .DMLDQ

.DMLDQ LQL GLMDODQNDQ GHQJDQ PHQJX{L@DMDQ UHRW B
FURVV VHFWRLRQD® WLQMDXDQ MHQLYV LQL GLODNXNDQ Gt
GDULSDGD VDPSHO \DQJ GDSDW PHZDNLOL SR SIXOHQWXD G
&UHVVZHOO 'DWD \DQJ GLNXPSXO DG DOLKN EWU E @\
NXDOLWDWLI GHQJDQ PHQJJXQDNDQ VRDO VHODELWDORDQG
.DMLDQ \DQJ EDLN ELDVDQ\D PHQJJDEXQJND @ Q\M G\W D VGELX DG H
NXDOLWDWLI NHUDQD NHGXD GXDQ\D VD O LBLIQE HRUNHIVME HAOL

SHUVDPSHODQ
6HUDPDL RUDQJ*XUX %DKDUX OXOXVDQ 3,600@D8*-XD@SXV *D
WHODK EHUMD\D GLWHPSDWNDQ NH VHNRODK POHADL 1RYHP
'‘DULSDGD MXPODK WHUVHEXW VRUD®DEXUXD WIDKDDK GLQLOL
ROHK SHQWDGELU VHNRODK ODQDNDOD , 3% WDHL.O MK ®BIQ H
PLQLPD SHQJOLEDWDQ *XUX %DKDUX GDODP NDMLDQ LQL

,QVWUXPHQ .DMLDQ

.DMLDQ ODNOXP %DODV .HSXDVDQ 3HODQJJIJDXPMWH BRI PHQ.
BHOLGLN .HSXDVDQ 3HODQJJDQ 66.3 68 PO HOLBOLMDRLBILQ
SHQGHNDWDQ LDLWX DQHND SLOLKDQ VNDGDQOLNXBMWHOMPL
WHUEXND 6RDO VHOLGLN GLELQD GHQJD @& W HQLIJ XN\ PX B Tt
GLIDKDPL WLGDN PHQJHOLUXNDQ GDQ ®NEIOQDGHHUW & MXIDS
NRQVHS \DQJ LQJLQ GLXNXU &KXD <DQ 3LDZVRDO YRORBWN
XQWXN NDMLDQ LQL DGDODK VHSHUWL \DQJ GLWXQMXNNDQ G

-DGXDO
YRUPDW 66.3
%$+$*,$] 12 ,7(0 | 3(5.$5% -(1,6,7(0 %,/
,7(0
$ $ % ODNOXPDW *XUX %0 $QHND 3LOLKDQ
% % % ODNOXPDW 3HOWD( $OHND 3LOLKDOQ
& D Q $VSHN 3HQJDMDUD| 6NDOD /LNHUW
3HPEHODMDUDQ 3
& D H $VSHN 3HQ\HOHVDI 6NDOD /LNHUW
0DVDODK
& D L $VSHN .RPXQLNDVL 6NDOD /LNHUW
& D H $VSHN 3HQJXUXVD( 6NDOD /LNHUW
ODNOXPDW
& D H $VSHN 3HPEHODMD| 6NDOD /LNHUW
6HSDQMDQJ +D\DW
3DQGDQJDQ SHQWL 6XEMHNWLI WH U
VHNRODK WHUKDG
% DKDUX
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.HVDKDQ GDQ .HEROHKSHUFD\DDQ

'DODP NDMLDQ LQL VRDO VHOLGLN \DQJ GL NHMDNKD® G L
NDQGXQJDQ GHQJDQ PHUXMXN HPSDW RUPQGD@QWSDXDDQ
\DQJ GLWHULPD GDULSDGD SDNDU SDNDWDL@D Q@ XCUX XNHU S B IE |
EDJL PHPDQWDSNDQ ODJL PDNVXG EDKDVD GDGINXQBGXQID Q
-DGXDO PHQXQMXNNDQ VHQDUDL SDNDU \DQJ @LSLOLK
PHQJHVDKNDQ LQVWUXPHQ NDMLDQ LQL

-DGXDO

6HQDUDL 3DQHO 3DNDU .HVDKDQ .DQGXQJDQ

3$.95 -$:.$7%1 (3$.95%1

3DNDU 3HQV\DUDK .DQDOQ . _HSLPSLQDQ GDOQ
"DEDWDQ 3HQJXUXVDQ 3HUI 3HQJXUXVDQ 3HQ
'DVDU 3HQGLGLNDQ . 'DVDU3HQGLGLNI

J)DNXOWL 3HQGLGLNDQ
8QLYHUVLWL ODOD\D

3DNDU 3HQV\DUDK .DQDQ 3HPEDQJXQDQ LQVW
$NDGHPL 3HQJDMLDQ ,VODP VHOLGLN GDQ UHND
8QLYHUVLWL 7THNQRORJL OD WLQMDXDQ
5DXE 3DKDQJ

3DNDU 3HQV\DUDK .DQDQ 3HPEDQJXQDQ LQVW
-DEDWDQ ODWHPDWLN VHOLGLN GDQ UHND
)DNXOWL 3HQGLGLNDQ WLQMDXDQ

B8QLYHUVLWL SHQGLGLNDQ 6
/7DQMXQJODOLP 3HUDN

3DNDU 7LPEDODQ 3HQJDUDK SHQLODLDQ 3URJUD
,3* .DPSXV 7DZDX UHNDEHQWXN NDML
6 DEDK

.HEROHKSHUFD\DDQ LQVWUXPHQ NDMLDQ P HBXNMXNN DNOBQ G
GDODPDQ VRDO VHOLGLN &UHVVZHOO D G.BIE R © FKSQHNLFP
NHUDQD UDODW SHQJXNXUDQ GDSDW GLNXUBWMHMN DY O Q
SHPEROHK XEDK GDSDW GLXNXU GHQJDQ WHGIBDO®BPDIQ PH
VHVXDWX NRQWUXN QLODL &URQEDFK $OSKDENBHYHQVRO@OL

BHKXEXQJDQ LWX GDODP NDMLDQLNX®®XUNGDRVED G BWX
WDKDS NHEROHKSHUFD\DDQQ\D PHQJJXQIFKDRO M DDQ@DEVDPW
SHULVLDQ ,%0 6366 3DOODQW PHQ\DMID\DDQ PHO B E L8R

VHULQJ NDOL GLIJXQDNDQ GDODP PHQJXNXVHNQGMNXV N
LQVWUXPHQ NDMLDQ -DGXDO PHQXQMXNWDERQHXSH §6 B KIX
EDJLLWHP PHQJLNXW SHFDKDQ NRQVWUXN

-DGXDO
.HEROHKSHUFD\DDQ ,QVWUXPHQ 66.3

.216758. ,7(0 %,/$1*$1 ,7(( 1,/$, $/3+$
3G3 & .

3HQ\HOHVDLDQ ODVDODK &
.RPXQLNDVL &
3HQJXUXVDQ ODNOXPDW &
3HPEHODMDUDQ 6HSDQMDQJ + &

lvAvivEvAw)
R0 Qo Ro Ro Ro
IIT IO
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-DGXDO PHQXQMXNNDQ QLODL NHEROHKSHUFDDDW® D Q B
KLQJJD +DO LQL EHUPDNVXG VHP RD Q MPHXAP APHHOHHED W L
LDLWX SDGD WDKDS ERPHE&EVGLRLEVHHUURADLDELOLW\

7TDWDFDUD 3HQJXPSXODQ 'DWD

3HQ\HODUDV ,3*0 GDQ 3HJDZDL 7HNQLNDO 6MDQHP BRI
3HODQJJDQ 6HFDUD 'DODP 7DOLDQ L 66.3 ,3*9 DN B QVRHFPE X
WHUOHELK GDKXOX GHQJDQ PHQ\HPDN GDQ RBONXQ@WDODBR D (
VLVWHP 6HWHUXVQ\D 3HQ\HODUDV ,3*. GLNPBEWQGDQL P}
PHQJHGDUNDQ DODPDW XUO L VVNS NHSDGD BEPQWDG EI*0 VHI
PHPDNOXPNDQ PHODOXL VXUDW NHSDGD -DEMXD®K B6 DMDL [
WHQWDQJ SHODNVDQDDQ NDMLDQ LQL -31 SXQNBDNDRQPHP
NHSDGD VHNRODK VHNRODK UHQGDK GLEDZDKVY 8 0 XImMX A3 1
SHQWDGELU PHPEHULNDQ NHUMDVDPD GDODHPOPHO®MDBIND Q
EHUWLQGDN PHQJLQJDWNDQ GDQ PHQJKRERE J&RDHQMHIDG BLLL
.HSXDVDQ 3HODQJJDQ VHFDUD GDODP WDOGRQQLN®WD GHOMKTI
SHQJJXQD GDQ GLKDQWDU PHODOXL H PH® G\WMDWDHLAE PX @D
PHQMDZDE L 66.3 PXODL -XQ VHKLQJJD DXDDV VHWH
EXODQ *XUX %DKDUX PHODSRU GLUL GL VHNR GIHQWDWBL\D
GLNXPSXO GDODP VLVWHP L 66.3 VHFDUD DXWRPDWLN

TDWDFDUD 3HQJDQDOLVLVDQ 'DWD

'DWD NXDQWLWDWLI

'DWD NXDQWLWDWLI EDJL LWHP VNDOD ONLING! G\I Y D D G\DH
SHQWDGELU PHODOXL VLVWHP L 66.3 DND Q@ >X3DM I/GID \KHOEXX\
GLDQDOLVLYV VHFDUD DXWRPDWLN XQW XNGMNQULSWLO NDQVEX
SHUDWXVDQ NHNHUDSDQ PLQ GDQ VLVLKS®EILXNOLD @ DIN R
PLQ GLXNXU EHUGDVDUNDQ -DGXDO SHQJXNRWMHX VERUOP L/
$KPDG -DGXDO LQL EHUGDVDUNDQ NHS® &N RWL PR QVDK
 QWHUSUHWDVL VNRU PLQ WHUVHEXW GLJXQ D3OIV XQW XN
EHUGDVDUNDQ SHQLODLDQ SHQWDGELU NHDWDV *XUX %DKD |

-DGXDO
-DGXDO ,QWHUSUHWDVL 6NRUOLQ -DPLO $KPDG
6.250,1 ,17(535(7%$6,6.250,1

+ 5HQGDK

+ BHGHUKDQD

+ 7LQJJL

'DWD .XDOLWDWLI

'DWD NXDOLWDWLI EDJL LWHP VXEMHNW QI RVGHHIKE X N\DW B B .
L 66.3 GDULSDGD SHQWDGELU JXUX W DNDHEX@D®ILIVQ B CSIHOLE
UHVSRQV &KXD 'DWD \DQJ GLNXPSXONDJRGLNMRGENDHE P
GDKXOX VHEHOXP GLDQDOLVLV ' DNSDNVHL@ESIEHUDRUNWD Q GD O L
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$1%$/,6,6 '$7% '$1 '$3%$7%1 .$-,9%1

ODNOXPDW *XUX %DKDUX
D -DQWLQD

-DGXDO PHQXQMXNNDQ MDQWLQD *XUX ®BEDUX \DQJ GLQLO|

-DGXDO
-DQWLQD *XUX %DKDUX

-$17,18% %,/$1*$1 3(5%$786

/HODNL
SHUHPSXDQ

-XPODK

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNPRQKBLKD ZD
Q WHODK GLQLODL ROHK SHQWDGBIGD V HN RUDKQ J, Q K WKH
OHODNL Q PDQDNDOD DGDODKJXUX EDKDUX SHUHPS>

E %LGDQJ3HQINKXVXVDQ

-DGXDO PHQXQMXNNDQELGDQJ SHQJINKXVXVDQ@ILMRW tXU>
SHQJDMLDQ GL ,3*

-DGXDO
%LGDQJ 3HQINKXVXVDQ 7THUDV GDQ OLQRU *XUX %DKDUX 6HPI
%,'$1* %,/$1*$1 3(5%786

%DKDVD OHOD\X

3HQGLGLNDQ ,VOD

SHQGLGLNDQ -DVP

%DKDVD ,QJJHULV

6HMDUDK

-XPODK

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNDODKEDXDZD
Q DGDODK GDODP ELGDQJ %DKDVD OHOKDGDODP EQGD QL
WHUDV SHQGLGLNDQ ,VODP DWDX Q ODGDODKR3IHQGLGLM
ELGDQJ %DKDVD ,QJJHULYV GDQ Q HOMOAUDKKGDODP ELGL

F .HVHODULDQ ODWD 3HODMDUDQ <DQJ *XNKOMKUWPEHR®Y P
%LGDQJ3HQJIJNKXVXVDQ 6HPDVD GL ,3*

-DGXDO PHQXQMXNNDQ NHVHODULDQ PDW PS&)ODM D U R HXC
*XUX %DKDUX GL VHNRODK GHQJDQ ELGDQJ SHQJNKXVXVDQ V
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-DGXDO
.HVHODULDQ ODWDSHODMDUDQ *XUX WHUVB&)XGW PHQJDMDU |, I
%,/$1*$1 3(5$786
<D
7LGDN
~XPODK

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXMXNPBQJDMQU
PHQJLNXW SHQJNKXVXVDQ GDQ WHUGDSDWDWUIQDDIZD® WPLG
VHWDKXQ VHPDVD SHQLODLDQ 66.3

G OHQJHQGDOL .RNXULNXOXP OHQJLNXW %LGDQJ

-DGXDO PHQXQMXNNDQ OHQJHQGDOL .RNXULNG&GDXF OHQJILN

-DGXDO

OHQIJHQGDOL .RNXULNXOXP OHQJLNXW %LGDQJGL ,3*
%,/$1*$1 3(5%$786

<D

7LGDN

-XPODK

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNDBQQEDKDZL
RUDQJ RUDQJ *XUX %DKDUX GLODSR QN P® & DHXGIHLW D C
DNWLYLWL NRNXULNXOXP PHQJLNXW ELGDQJ VHPDVD PHUHN

H 3XUDWD 1LODL *UHG . XPXODWLI 31* 3URJUDP 3HUJXUXD((

-DGXDO PHQXQMXNNDQ 3XUDWD 1LODL *UHG QODPPOOMDNDLQ 3
SHQJDMLDQ GL ,3*

-DGXDO
3XUDWD 1LODL *UHG . XPXODWLI 31*. *XUX %DKDUX

31*. %,/$1*$1 3(5%$786

SHUWDPD *
.HGXD $wWDV *
.HGXD %DZDK +

-80/%+

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNRQDEIKDZD
*XUX %DKDUX PHQGDSDW NHODV 3HUWDPD GDSDW RUDQY
. HGXD $WDV

| /RNDVL6HNRODK

-DGXDO PHOQXQMXNNDQ ORNDVL VHNRODK *XUX %DKDUX GLV
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-DGXDO
/IRNDVL 6HNRODK 3HQHPSDWDQ *XUX %DKDU X
/2.$6,6(.2/$+ %,/$1*$1 3(5$786
%DQGDUD\D
%DQGDU

%DQGDU .HFLO
IXDU %DQGDU

3HGDODPDQ 3
3HGDODPDQ 3
3HGDODPDQ 3

-80/%+

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXWMXNBNOIKEDKDZD
VHNRODK WHUOHWDN GL NDZDVDQ OXDU E DG 06U NEHADD/MIDL
SHPEDQGDUDQ %DQGDUD\D %DQGDU HZB R ROAD/MHEDD NH

PDQDNDOD KDQ\D RUDQJ 3 3 GDQ ¥YHNRDWER G L
NDZDVDQ SHQGDODPDQ

SHQLODLDQ SHQWDGELU 7THUKDGDS *XUX %DKDUX

%DKDJLDQ LQL PHQJKXUDLNDQ GDSDWDQWDD B OR E MIEHWM XYW
PHQJHQDO SDVWL SHQLODLDQ SHQWDGENXGODUW LIVHIUXNMW S XL
GDUL OLPD DVSHN XWDPD LDLWX 3HQJBAWMD UTHR\BIQ BV P EBIC
ODVDODK .RPXQLNDVL 3HQJXUXVDQ ODNOXPMIQDQ@BMHIPEHOL

BHFDUD NHVHOXUXKDQ WDKDS NHSXDVDQ SHOMXJJDQ EL
WLQJJL GDQ SHUDWXV NHSXDVDQ PHOHELKL U FALSDWDQ
NHVHOXUXKDQ EDJL NHOLPD OLPD DVSHN LBOWKPDDG@DQ VL\
GHQJDQ SHUDWXV NHSXDVDVQ VHEDQ\DN GBSBGWDRODQJ G

-DGXDO
1LODL 3HUDWXV .HSXDVDQ 'DQ 7DKDS .HSXDVYBPR 3$¥W®®NJIID
8WDPD

%, $63(. ?:ggg&& OLQ 63  7DKD?
3HQJDMDUDQ GDQ 7LQJJ
3BHPEHODMDUDQ
3HQ\HOHVDLDQ OC 7LQJJ
.RPXQLNDVL 7LQJJ
SHQJIJXUXVDQ ODNC( 7LQJJ
BHPEHODMDUDQ 6 7LQJJ

+D\DW
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. HVHOXUXKDQ 7LQJJ
%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNDQ EI
NHOLPD OLPD DVSHN XWDPD DGDODK SDGDJWDXDBLMMDQJIJIL N
6 3 OLQ XQWXN $VSHN .RPXQLNDVL DGW®DK \[6Q3 WHU

GLLNXWL $VSHN 3HQJDMDUDAQ SHPEHGDMDUDQ 3G3 |
ODQDNDOD PLQ \DQJ WHUHQGDK DGDODK GDhDNVPIDIK DVSHN
6 3

6XE WRSLN EHULNXW LQL DNDQ PHQJKXUD IGND/NVHEWUD
NHSXDVDQ SHODQJJDQ EHUGDVDUNDQ QLODBE SBIVUD® XN \MHBX
DVSHN VHUWD GDSDWDQ DQDOLVLV SHOEWHMEXNDSROQV ¥B I
DVSHN

D 3HQJDMDUDQ GDQ 3BHPEHODMDUDQ 3G3

$VSHN SHUWDPD \DQJ GLQLODL GDODP VRIDQOVWYHD UG LBIDNDHDFX
WDOLDQ LDODK 3G3 7HUGDSDW LWHP VNGX®D O IMRDWOD @ L
VXEMHNWLI WHUEXND \DQJ SHUOX GLMDZDOEVRIARHWD GH ®XMDXG
%DKDUX 'DSDWDQ NHSXDVDQ SHODQJJDQ GDUL\D@RSHN 3¢

GLWXQMXNNDQ SDGD -DGXDO -DGXDO GDQ -DGXDO
-DGXDO
SHUDWXV .HSXDVDQ 'DQ 1LODLOLQ %DJL $VSHN 3G3
%,/ ,7(0 3(5$786 0,1 6 3 7$+$3
(38%$6%1
PHQ\HGLDNDQ 53+ \DQJ P dX01 1Xd6 7LQJ

REMHNWLI\DQJ EROHK Gl

PHUDQFDQJ3G3 EHUGDV| dX0i i1Xd6 7LQJ
'RNXPHQ 6WDQGDUG .XUL
3HQWDNVLUDQ '6.3

PHQ\HGLDNDQ $ODW %DQ dXid6 iXo0i 7LQJ
OHQJDMDU $%0 %DKDQ ¢

OHQJDMDU % %0 %DKDQ

%HODMDU % % %

PHQJHOROD LVL SHODMD OXAi I1XAT 7LQJ
SHPEHODMDUDQ \DQJ GLI

PHQJXUXVNDQ PDVD VHO dXAT IXAT 7LQJ
DNWLYLWL SHPEHODMDU

PHPEHULNDQ PXULG SHO OXAi I1XAT 7LQJ
SHQ\HUWDDQ DNWLI NHW

PHZXMXGNDQ SHUVHNLW dXd¢ IXAA 7LQJ
SHPEHODMDUDQ \DQJ NR
&RQWRK KXEXQJDQ KDU
PXULG NHFHULDDQ NHOTL
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PHQJDZDO VXDVDQD SHP dXd¢ IXAA 7LQJ

&RQWRK PHQJDZDVL NR

WLQJNDK ODNX PXULG NH

PHPEHULNDQ PXULG ELPE dXd1 IXAA 7LQJ

EHUVHVXDLDQ GHQJDQ D

PHUHND

&RQWRK WXQMXN DMDU

FDUD SDQGXDQ PHQJXDYV

PHPEHULNDQ PXULG GRU dXAT IXAT 7LQJ

PHQLQJNDWNDQ PRWLYD

LQVDQLDK

&RQWRK PHPEHUL SXML

PHUDQJVDQJ SHPLNLUDQ

PHODNVDQDNDQ SHQWDN dXd¢ iX0i 7LQJ

EHUVHVXDLDQ GHQJDQ W

PXULG

PHQLODL NHPDMXDQ PXU dXd¢ IXAA 7LQJ

JHUDN NHUMD ODWLKDQ

GLEHULNDQ

PHQ\HGLDNDQ EDKDQ SH dXTi  IXA6 7LQJ

PHQJHQGDOLNDQ SHQJDI dXT6 iX0i 7LQJ

WDOLDQ

(6(/858+%1 3Xfi 1XAA 7LQJ

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNDNDOWMWRKDS
DVSHN 3G3 DGDODK WLQJJL GDQ WHODK PH®EDSDIOIGGLODL T
NHVHOXUXKDQ & LDODK 6 3 D G D OMLKY SNDHGIX DADIX@ S

WHUWLQJJL EDJL NRQWVUXN 3G3 DGDODK pWXRID@EW0Q DE®I B
. XULNXOXP GDQ 3HQWDNVLUDQ '6.3 § PLQ OD PB@\DQJ PD
WHUHQGDK DGDODK uPHQ\HGLDNDQ EDKDQ §BQJDMDUDQ GLJ

6HEDQ\DN UHVSRQV NHNXDWDQ NHOHELKDBQ GBBQ *XU
WHODK GLWHULPD GDULSDGD SHQWDBXND PHHYGBERXQL MMWMHHPV W
WHODK GLNRGNDQ NHSDGD NDWHJRUL VHSHUWL -DGXDO

-DGXDO
.HNXDWDQ .HOHELKDQ /DLQ *XUX %DKDUX %DJIHWSRBEM 3G3
SHQWDGELU

2" $7(*25, %,/$1*$1 3(5$786
5(63216

.UHDWLI
%HUNH\DNLQDQ
3HQJDMDUDQ 7HUDQFDQJ

-XPODK
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%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNDEDEDKXZD
EROHK GLEDKDJL NHSDGD NDWHJRUL XW DB ®%B UNH VDX L2 QUHX

GDQ 33HQJDMDUDQ 7HUDQFDQJ’ MXW BDNH VB @1DS DG
DNDQ GDODP EDKDJLDQ \DQJ EHULNXW

-DGXDO
.HOHPDKDQ .HNXUDQJDQ /DLQ *XUX %DKDUXNBDIEHWSRIQNV3G:
3HQWDGELU

2 .$7(*25, %,/$1*$1 3(5%$786
5(63216

%DKDQ 'LJLWDO
3HQXOLVDQ 53+
7LDGD .RPHQ

-XPODK

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXMNDQ QEDKD:

EROHK GLEDKDJL NHSDGD NDWHJRUL LGD\WX 3hOQXO QVDOLEB
GDQ 3*7LDGD .RPHQ" ROHK SHQWDGELU HAEEONWDND Q

SHQWDGELU PHUDVD EHUSXDVKDWL WHUKBGDS JXUX EDKDU>

E 3HQ\HOHVDLDQ ODVDODK

$VSHN NHGXD \DQJ GLQLODL GDODP VRDO VHQ@IDG G QNIHFES X D

WDOLDQ LDODK 3BHQ\HOHVDLDQ ODVDOD KO LMNHHUUGD SBRLQLFPDQ
VRDODQ VXEMHNWLI WHUEXND \DQJ SIBDUD R Q MDD ¥ HRROUHLX

*XUX %DKDUX GDUL DVSHN 3HQ\HOHVDLDQ 0DVD@IIK Q B5OM D

DVSHN LQLDGDODK VHSHUWL \DQJ GLWXQMERNADREOID® -DGX

-DGXDO
BHUDWXV .HSXDVDQ 'DQ 1LODLOLQ %DJL $VSHN 3HQ\HOHVDLD
3(5$786

%,/ ,7(0 (385661 0,1 6 3 7$+$3
PHQJHQDO SDVWL SXQFD d3X16 1Xo0i 7LQJ
VHVXDWX PDVDODK
PHQJKDGDSL PDVDODK G dXi6 IX0oi 7LQJ
PHQ\HOHVDLNDQ PDVDOTL dXil  1Xoi 7LQJ
SURIHVLRQDO
PHUDQFDQJ VWUDWHJIL S dXTi  i1Xol 7LQJ
PDVDODK
PHQ\HOHVDLNDQ PDVDOTL dXTo iX61 7LQJ
VHJHUD
(6(/858+81 SXiA 1XAd 7LQJ

%YHUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNDDWMMBDKDS
DVSHN 3HQ\HOHVDLDQ ODVDODK DGDODK WDQJNH XD IMH O
PHOHELKL OLQ NHSXDVDQ WHUWLQJJL BDMDRBEWNGWDXOND &



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QWO DEDB 6
& (,66(

S0HQJKDGDSL 0ODVDODK 'HQRRQ 7HQDQ®" 3 PDQDNDOD \DQJ WHU
LDODK3PHUDQFDQJ VWUDWHIL SHQ\HOH¥DLDQ PDVDODK" PL

6HEDQ\DN UHVSRQV NHNXDWDQ NHOHELKDQHRDLQ *X
3HQ\HOHVDLDQ ODVDODK WHODK GLWHUDKR GWHIPSBEDMSIH
WHUEXND 5HVSRQV WHUVHEXW WHODK GLNRGNDQ VHSHUWL

-DGXDO
.HNXDWDQ .HOHELKDQ /DLQ *XUX %DKDUX %DWMD@BEHN =
%YHUGDVDUNDQ SHVSRQV 3HQWDGELU

2 .$7(*25, %,/$1*$1 3(5$78€
5(63216

%LMDNOHQ\HOHVDLNDQ ODVDC

,QLVLDWLI . HQGLUL

%HUELQFDQJ HQJDQG5DNDQ 6H

7LDGD .RPHQ

-XPODK

'DSDWDQ EHUGDVDUNDQ -DGXDO PHQXQMXNND®XEDKDZ!I
PHQ\HOHVDLNDQ PDVDODK GHQJDQ NRPLWPHQXQDMDEZDEJIJL
3HQWDGELU EHUVHWXMX JXUX EDKDUXHY®REDR RDMDWDRK G|
VHQWLDVD EHUELQFDQJ GHQJDQ UDNDQ VHMNMD@DWHFBUIDW
SURIHVLRQDO GDQ SDQWDYV PHPEROHKNDQ BPHWHIW B UX D BV
PHQ\HOHVDLNDQ PDVDODK GHQJDQ WHQDQJ GDQ EHUNHVDQ

F .RPXQLNDVL

$VSHN NHWLJD \DQJ GLQLODL GDODP VRDO \FIDOQIDG G ONDHFS X L

WDOLDQ LDODK .RPXQLNDVL 7HUGDSDWLWYIBPELSOROL.@ GDWERD
VRDODQ VXEMHNWLI WHUEXND \DQJ SHYIOXPGIQM.ODDOD EVRIA K

*XUX %DKDUX GDUL DVSHN .RPXQLNDVL 'DSDWIDRQWSHHNX DY D C

DGDODK VHSHUWL \DQJGLWXQMXNNDQ SDGD -DGXDO GDQ -I

-DGXDO
SHUDWXV .HSXDVDQ 'DQ 1LODLOLQ %DJL $VSHN .RPXQLNDVL
3(5%$786
%, / ,7(0 (38$6%1 0,1 6 3 7%$+%$3
PHQ\DPSDLNDQLGHD GHQ R X806 1Xa806 d]vPl
PXGDK GLIDKDPL
PHQJKRUPDWL ZDUJD VHN Qi 8X68 1Xid8 d]vPI

SHOEDJDL ODW R EMWRIXN |
JHQGHU DJDPD GDQ HWQI
EHUWROHUDQVL VHPDVD i 3X0A 1X86 d]vPI
GHQJDQ ZDUJD VHNRODK

PHQ\DPSDLNDQ SDQGDQJ ini 0Xi0 iXofl d]vPlI
PHODOXL SHQXOLVDQ
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PHPDKDPL PDNQD WHUVLL i 8XTT iXoi d]vPi
NRPXQLNDVL
PHQ\DPSDLNDQ LGHD VHF Qi Xifi  IXiA  d]vPI
WDOLDQ GHQJDQ PHQJJIXC
GLJLWDO \DQJ VHVXDL
EHUNRPXQLNDVL VHFDUD Qi 8XO0A 1XoA d]vPI
EHUILNLUDQ WHUEXND GH i 8XA6 1XA6 d]vPI
SDQGDQJDQ
PHPLPSLQ SHUELQFDQJD( Qi X716 1X06 d]vPI
NXPSXODQ
.HVHOXUXKDQ il oXno IXAAn d]vPl

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNDQ WD
LWHP DVSHN .RPXQLNDVL DGDODK WLQJJL ®IV® G A B0 K EPLKQF
3HUDWXVDQ NHSXDVDQ WHUWLQJJL EDKIRNRQWN ZPON 10
VHNRODK GDUL SHOEDJDL ODWDU EHODNDBW GIRQW PKQIHQG |
6 3 PDQDNDOD \DQJ WHUHRLEBKQ 26D QKD®IDQ 'HODP .XP¢
PLQ 6 3 GHDODP SDLNDQ 3DQGDQJIJDQ 6HFDUD -HEIMOHOD O X
6 3

6HEDQ\DN UHVSRQV NHNXDWDQ NHOHELKDQHRNDLQ *X
.RPXQLNDVL WHODK GLWHULPD GDULSDGDVISN®QYWID @& HLILE XN
THUGDSDW UHVSRQGHQ WLGDN PHQMD ZDEVSRQO DMHX/EHNE X
WHODK GLNRGNDQ VHSHUWL -DGXDO

-DGXDO
.HNXDWDQ .HOHELKDQ /DLQ *XUX %DKDUX %DDNDIMEHN .R
5HVSRQV 3HQWDGELU

2 .$7(*25, %,/$1*$1 3(5%$786
5(63216

%HUNH\DNLQDQ
%HUKHPDK
%HUNHVDQ
7LDGD .RPHQ

-XPODK

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXX NBIQ@ EDKDQG D
,3*. *D\D VHFDUD NHVHOXUXKDQQ\D GLGD S D Q/ILNDHALX\GHDR D LX)
EHUNH\DNLQDQ EHUKHPDK GDQ EHUNHVDQXGI$®DDMB D UID
PDV\DUDNDW VHWHPSDW

G SHQJIJXUXVDQ ODNOXPDW

$VSHN NHHPSDW \DQJ GLQLODL GDODP VRD & WHBDUES IGND © B B X
WDOLDQ LDODK 3HQJXUXVDQ ODNOXPDW IFMHWWGBWSOWDLPBRL
GDQ GXD VRDODQ VXEMHNWLI WHUEXND OCEQUIDJIQ P BOQMO



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QWO DEDB 6
& (,66(

VHRUDQJ *XUX %DKDUX GDUL DVSHN 3HQJXUXVDQD®DNOXI
SHODQJJDQ GDUL DVSHN LQL DGDODK VHSKD® L \®DQ S1LGXOM

-DGXDO
3HUDWXV .HSXDVDQ 'DQ 1LODL OLQ %DJL $VSHN 3HQJXUXVDQ
3(5$786

%,/ ,7(0 (38$6%1 0,1 6 3 7$+%$3
PHQJHQDO SDVWL PDNOXPI AR 0Xid iIXAA d]vPl
VXPEHU
PHQGDSDWNDQ PDNOXPDW ini 0Xac XAt d]vPlI
\DQJ VDKLK
PHUXPXVNDQ PDNOXPDW G il O0Xof 1XA6 d]vPli
\DQJ PXGDK GLIDKDPL
PHPSHUVHPEDKNDQ PDNOX il o0Xio iX00 d]vPl
LQRYDWLI
PHQJDQDOLVLVY GDWD XQW ini o0Xio iXoi d]vPlI
PHPSHUVHPEDKNDQ PDNOX
.HVHOXUXKDQ AR 0Xoi IXoi d]VP[

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNDDWMMBDKDS
DVSHN 3HQJXUXVDQ ODNOXPDW DGDODK WLQJBIH SOV OMHOI
PHOHELKL SHUDWXVDQ NHSXDVDQ WH OW KQ P HQEMIDIS DNARND/
PDNOXPDW GDUL VXPEHU\DQJ VDKLK"™ PLQ \DQJSWHUHQ ®DK) |
DGDODKS3:PHPSHUVHPEDKNDQ PDNOXPDW VHFEFDUD LQRYDWLI"

6HEDQ\DN UHVSRQV NHNXDWDQ NHOHELKDQHRNDLQ *X
SHQIJXUXVDQ ODNOXPDW WHODK GLWHULRD GWHP S\DXGEMBNY
WHUEXND 1DPXQ DGD UHVSRQGHQ WLGDN P® WY BVHAULLVHENW/X
WHODK GLNRGNDQ NHSDGD NDWHJRUL VHSHUWL -DGXDO

-DGXDO
.HNXDWDQ .HOHELKDQ /DLQ *XUX %DKDUX %DJXPBWSHN :
%HUGDVDUNDQ SHVSRQV 3HQWDGELU

2 .$7(*25, %,/$1*$1 3(5$78€
5(63216

%HUNHPDKLUDOQ
%HUSRWHQVL 7LQJJL

(IHNWLI OHQMDODQNDQ 7DQJJ>
7LDGD .RPHQ

-XPODK

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQM XNUWD Q HENDW DIZ D
PHQMDODQNDQ 7DQJJXQJMDZDE \DQJ GLDP IVQDKNDRDROYE Y F
GDQ %HUSRWHQVL 7LQJJL GDODP 3HQJXUXVDQ ODNOXPDW



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QWO DEDB 6
& (,66(

H SBHPEHODMDUDQ 6HSDQMDQJ +D\DW

$VSHN WHUDNKLU \DQJ GLQLODL GDODP VRDWHNBOD GILINONDHP S

WDOLDQ LDODK BHPEHODMDUDQ 6HSDQMWMP ADND WD THWNGLW
SRLQ GDQ GXD VRDODQ VXEMHNWLI VOHWKESHN®W D Q E ISB B C

PHQLODL VHRUDQJ *XUX %DKDUX GDUL DVISHDN BWP EHODWIDQ L

NHSXDVDQ SHODQJJDQ GDUL DVSHN LQL DG®ID®IX \DHSHION L \LC

GDQ -DGXDO

-DGXDO
SHUDWXV .HSXDVDQ 'DQ 1LODLOLQ %DJL $SUQHIHNBHPEHODMDU
3(5$786

%,/ ,7(0 Bes681 0,1 63 7$+$3
EHUNRQJVL LOPX\DQJ PHO i d8Xd iXf¢ dJvP
SHQJHWDKXDQ NHPDKLUD
GHQJDQ UDNDQ JXUX
PHQLQJNDWNDQ NRPSHWH: ini 0Xd 1iXol d]JvP
PHQJKDGLUL SURJUDP SHP
SURIHVLRQDOLVPH
PHQJKDGLUL SURJUDP SHP it OX1i 1Xoc¢ dJvP
NRPSHWHQVL VHFDUD VXNI
PHOXDVNDQ NHPDKLUDQ S! il 0X71¢ 1Xo¢ dJvP
NHUMDVDPD GHQJDQ SHOE
&RQWRK DNWLYLWL MDOL
PHPSHUROHKL SHOEDJDL N il 0Xd 1iXAc¢ d]vP
PHODOXL SHOEDJDL VXPEH
(6(/858+%1 R 0Xd 1iXoi d]JvP

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNDQ WD}
LWHP DVSHN 3HPEHODMDUDQ 6HSDQMDQDBB\PMWQFGSB 0D K WA
NHSXDVDQ PHOHELKL OLQ NHSXDVDQ W HUOMIKREH ULENDRIQ NAR
LOPX \DQJ PHOLEDWNDQ SHQJHWDKXDQ NHERDRLXUXGPQ®@L

6 3 GDQ *PHQLQJNDWNDQ NRPSHWH QLD G HQG L U
SURJUDP SHPEDQJXQDQ SURIHVLRQDOLVPHPDODQDOD PG
WHUHQGDK DGDODK XQWXN 3PHQJKDGLUL SWRIULP VSHFPED
VXNDUHOD’ PLQ 6 3

6HEDQ\DN UHVSRQV NHNXDWDQ NHOHELKDQ *XUX
3HPEHODMDUDQ 6HSDQMDQJ +D\DW WHOBK IGLWHODPKX LG DW
VXEMHNWLI WHUEXND 5HVSRQV WHUVHEXW WHBHDJKNVG L-DRBEX DK

-DGXDO
.HNXDWDQ .HOHELKDQ /DLQ *XUX %D K D U X 6%l 3 DLQ $MSHN+IH B B/t
%HUGDVDUNDQ 5HVSRQV 3HQWDGELU



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QWO DEDB 6
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2" $7(*25, %,/$1*$1 3(5$786
5(63216

3HQLQJNDWDQ NRPSHWHQVL N
.RPLWPHQ GDQ SHQJOLEDWDQ
7LDGD .RPHQ

-XPODK

%HUGDVDUNDQ -DGXDO GDSDWDQ PHQXQMXNNDQ ED}
VHQWLDVD EHUVHGLD PHQLQJNDWNDQ NR P SHWIQQEH.QN B QG D&
NH ,MD]DK 6DUMDQD DGDODK NRPLWHING®/DRQ FPUHR DRV
SHULQJNDW VHNRODK

'‘DWD NHVHOXUXKDQ PHQXQMXNNDQ VNRU PLQ NHSXDV
LQGLYLGX DGDODK GL DQWDUD KLQJODWBDGD WBRWD (D
WLQJJL 'DWD GLWXQMXNNDQ GDODP -DGXDO

-DGXDO
'‘DWD NHVHOXUXKDQ PHQXQMXNNDQ VNRU PLQ NHSXDVDQ *XU
6.$/$66.3,3*0 7$+%$3 %LO OLQ
7’1**’
6('(5+%1%
5(1'$+
-XPODK

5DMDK -DGXDO GDQ *UDI 3UHVWDVL VNRU (
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3DQGDQJIJDQ SHQWDGELU WHUKDGDS S UMHD/RMDD/W X X U XV%B B K
DWDX EXODQ EHUNKLGPDW GL VHNRODK

%DKDJLDQ LQL PHODSRUNDQ GDQ PHQJKXUPHQ MO ZBESD W
REMHNWLI NHGXD NDMLDQ LDLWX PHQJHWIXDX\ R/HWIID B WRDDXQUD
GHQJDQ SUHVWDVL *XUX %DKDUX VHWHODK VWDWKLGPWWK&ER
VHNRODK 6HEDQ\DN UHVSRQV NXDQW M\VDGAELIUG L MG-DUELIPVD LC

SHQWDGELU EHUSXDV KDWL WHUKDGBBVSRQWWDWL) *X
GLSHUROHK GDUL LWHP VXEMHNWLI WGHDUE M N R CKVD Q) ®D\OIDKKD W B
WHODK GLNRGNDQ PHQJLNXW NDWHJRUL

58086%1 '$1 3(5%,1&%$1*$1

5XPXVDQ 'DSDWDQ .HVHOXUXKDQ
BHFDUD NHVHOXUXKDQ NDMLDQ MXJD PHQGIESDMIXDV S
KDWL GHQJDQ SUHVWDVL SHUNKLGPDWD QK-XQ ® ¥ D K D UEKX\DHDVD |
EHUNKLGPDW GL VHNRODK *XUX JXUX EDKDQX B QWERND N D Q
PRGHERHSDGD JXUX JXUX ODLQ PXULG PXULG GDQ@VWDI V
SSHQDPSLODQ LOWL]DP GDQ LQLVLDWLIL\D®DV LHBKNRNBIQIL
GHQJDQ ZDWDN VHRUDQJ JXUX  >VVNSB' 7(6NVH@BXDHADVWDOG LV
VHNRODK ZDODXSXQ KDQ\D VHWDKXQ PHQJDMDU GL VHNRODK

'DSDWDQ LQL PHQXQMXNNDQ KDVLO NHOXDUBEMID.QPP S X
VHUWD EROHK GLOHQWXU GDQ *EROHK GGENPBIQPJIPXP\N R X KL
DVSLUDVL 1HJDUD  >VVNSB' SMN @ $NKLUNDWD W EKDIS SBIC
KDWL 7DKQLDK ,3* *$<$ \DQJ WHODK EHUMDLGLRHPEHQUWX N
>VVNSB' SMN @ GDQ PHQJXFDSNDQ MXJD 37DRQKIEH BMOD\NH
PHODKLUNDQ JXUX \DQJ EHUNXDOLWL WHUXWDIP\D 3WWUNXSBS V

7(6/ @

&DGDQJDQ 3HQDPEDKEDLNDQ .DMLDQ

'DSDWDQ DQDOLVLY GDWD NXDQWLW DWWH@GIDGL N XETDILMP
WDOLDQ PHQXQMXNNDQ EHEHUDSD FDGDQQ®DWHG B 0DKD)XEDWIU
SHQDPEDKEDLNDQ ODWLKDQ SHUJXUXDQ GLE[BFNB@SHN DV S
EROHK GLODNVDQDNDQ VHEDJDL NXUVXV WBDREDMXW.ODL DGD

$VSHN NXULNXOXP GDQ ODWLKDQ SHUJXUXDQ
L 6HPXD SHODMDU ,3* SHUOX GLEHULNDQ HWNIEHGDX D
SHQ\HGLDDQ EDKDQ SHQJDMDUDQ GLJLIDDU®DQGCHHPIH /EL
VHUWD SHODNVDQDDQ SHQWDNVLUDQ \DQJ EHU/HAXNXDGDQ G
&DGDQJDQ LQL DGDODK XQWXN WHJIXUDQ \BXENWINELIUWMHHNER
66.3\DQJ EHULNXW

8 JXUX EDKDUX SHUOX EHUDQL PHQFXED VHVXNDWXNDQIJ E
>VVNSBF S @
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$VSHN NRPXQLNDVL GDQ KXEXQJDQ
SHUOX PHQDPEDK NXUVXV NRPXQLNDVL EHUNDLWDQ
FDUD SHQ\DPSDLDQ SDQGDQJDQ VHFDUD M®IOWV WH
NHIDKDPDQ PDNQD WHUVLUDW GDODP NRPXQLEBBL NH\I
VHFDUD GDODP WDOLDQ EHUNRPXQLNDVLN\HGBQDIEMUH
SHOEDJDL SDQGDQJDQ GDQ PHPLPSLQ SHUBHIPOODPR G
NHSDGD JXUX \DQJ OHELK VHQLRU 3HQDPEBREPDXDQ LQ
JXUX EDKDUX \DQJ GLSDSDUNDQ ROHK SHQBRNNWUIVH
WHUEXND 66.3 VHSHUWL GL EDZDK

" JXUX EDKDUXNXWUDD/QK \ENIO® PHPLPSLQ SHUELQFDQJD
NXPSXODQ DSDELOD DKOL DKOL NXPEXOXQ>)XGLD QUDRWP L
NHDWDWVNSBF N @

SURVHGXU DWDX SURWRNRO NHWLND EHIDKWEXH)Q GH
PDV\DUDNDW WHUXWDPD SLKDN LEX EDSD WWOS D ETDPDNXO X
LGHD KRVOLWLN SLKDN VHNRODK &DGDQJIJOXGWMRNDPED
PDNOXP EDODV SHQWDGELU VHSHUWL GDOD®W.GDWD LW
VHSHUWL GL EDZDK

" JXUX EDKDUX NXUDQJ PHPDKDPL SHUOX NWISDIGD S
PHOLEDWNDQ NRPXQLNDVL XPXP WENXBPOBDPD>GNNHBHR BIR X

$VSHN SHQ\HOHVDLDQ PDVDODK

SHUOX PHQDPEDK NXUVXV SHQJXUXVDQ SWQWOHVDLDQ PI
SHOEDJDL VWUDWHJIL GDQ DSOLNDVL SEQNHMO VXD P
PXULG WHUXWDPD LVX SHQJHQGDOLDQXSHU DXVPNQ¥DO L
SXQFD EHUODNXQ\D VHVXDWX PDVDODK PHUDQFDQJ
PDVDODK PHQJKDGDSL PDVDODK GHQJDQ EIMQDN GDQ
PHQ\HOHVDLNDQ PDVDODK VHFDUD SURIHVLRQDO GHQJD

"VLNDS WHUODOX EHUKDWL KDWL NDGW® UNDIXDI PIHKE\ HE
>VVNSBF N @

SHQGHGDKDQ NHS & GID Q NoW DYLW\EDRIMACHIMMK NS UMD V D
GHQJDQ SHOEDJDL SLKDN FRQWRKQ\D DNVGIDYQAMAL MD
SURJUDP7HDFKLQJ 6FKRRO 6HNRODK $QJNDWLWIMQ GDSI
SURIHVLRQDO JXUX EDKDUX SDGD SHUPXODN®Q @DWMKULC
WDKXQ SHQHPSDWDQ GL VHNRODK

3 JXUX EDKDUXL QHNDWNGKR®BIRQ UDNDQ XQWXN SHQJIXDV
NH SHULQJNDW \DQJOHELK WLQJJL ~>VVNSBF J @

3HQIJXUXVDQ GDWD GDQ PDVD XQWXN PHPSBIUVHPEI
LQRYDWLI WHSDW GDQ MHODV EDLN EDJLUSLEDQADWHNR
WHPSRK\DQJ GLEHUL

3 JXUX EDKDUX SHRIIDXIPDXLUGDQ PHQJDQDCIWKN GD\
SHPEDQJXQDQ NHUMD\D ~ >VVNSBF J @
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,PSOLNDVL GDQ .HVLPSXODQ
*XUX EDKDUX OXOXVDQ 3,603 ,3*. *D\D DPELODQ -XQ
PHQGDSDW SHQHPSDWDQ GL VHNRODK PXODRKDIR VW D QGHDQH
NXDOLWL ,62 (206 \DQJ GLWHWDX®ONDQ LDLWRQ@LOL
PHOHSDVL WDKDS PLQLPD ODNOXP EDODKB S QBIGSXIDWD PH
SHODQJJDQ EDJL OLPD DVSHN XWDPD LWDD®/XK3 GR PXHQ WHIOH.
3HQJXUXVDQ ODNOXPDW GDQ 3HPEHODMDUDQ &HKSIIXXWMDQ J
DGDODK WLQJJL ODNOXP EDODV \DQJ GDSHWRITH R HZDA S\
NHNXDWDQ JXUX EDKDUX ,3*. *D\D DGDODK GDOMDM®MVLYSHN
PDQDNDOD NHOHPDKDQ JXUX EDKDUX NHOXDD®R D3*SH®\D
3HQ\HOHVDLDQ ODVDODK +DO LQL PHQXQM¥MNSDHQEDKBID H
GDQ 3%. 3HPEHODMDUDQ $EDG NH GDODP NQULNXOX
GLWHUDSNDQ NHSDGD JXUX EDKDUX WHODK SHDNRODNDVL]
7DPEDKDQ SXOD G5HND EHQWXN GDQ 3HPEDQJXmMIIDX® .XUL
. XULNXOXP GDQ 3HQWDNVLUDQ EDJL VHWLDSINXUVKYWROY B L
GLVHPDN GDQ GLWDPEDK EDLN VHFDUD EHUW HDWGOMUG PHP
.HUDQJND .HOD\DNDQ 0ODOD\VLD ..0 GDQ GDSKDWRHRDQKDVL
EHUNXDOLWL 6HFDUD NHVHOXUXKDQ VHPQEDIDQSHNI\G DS BW
GHQJDQ NHSHUOXDQ VHPDVD .30 GDQ MXJD NHSHUOXDIX G OL
.HOHPDKDQ \DQJ WHODK GLNHQDO SDVWL ©H®Q ONXDGINDIPED ¢
NXDOLWL SURGXN 3,603 ,3* VHODUDV GHQJDQWIMW UDWKH IR Q!
PHOQMDGL IRNXV 3HODQ 3HPEDQJXQDQ 3HQGLGLNDQ O0ODOI
HPHQWHULDQ 3HQGLGLNDQ ODOD\VLD GDQ 7\DBJIWRGBRVL ,:

GLODNVDQDNDQ VHFDUD EHUWHUXVDQ

58-8.%1

%XNX 3DQGXDQ 3URJUDP ,MD]DK 6DUMDQD 0XGD ,2HWIXW XD C
SBHQGLGLNDQ *XUX O0ODOD\VLD . HPHQWHULDQ 3HQGLGLNDQ

&KXD < 3 $VDV VWDWLVLN SHQ\HOLGLNDQ EXNX $VDV \
(GLVL .HWLJD 6KDK $ODP 6HODQJRU OF *UDZ +LOO (GXFI

&UHVVZHOO - (GXFDWLRQDO 5HVHD WRXG 30D@XQRW L Q&
AXDOLWDWLYHDQG 4XDQWLWDWLYH 5NRIQNGKE D WIKRHG, QF

&URQEDFK / - DQG 6KDYHOVRQ 5 - 0\ &RUVIUVIHG WH QKR >
$OSKD DQG 6XFFHVVRU 3URFHGXUHV (GXFDWLRQDC
OHDVXUHPHQW

-DPLO $KPDG 3HPXSXNDQ EXGD\D SHQ\HOLGLNDQ GL NDODQ
VDWX SHQLIOWULMD HGRNWRUDQ 8QLYHUVLWL .HEDQJVDDOQ (

3DOODQW -6366 $ VWHS E\ VWHS JXLGH WR GDWD DQDO\VL\
6XUYLYDO OW®X¥I3DX® 1HZ <RUN OF*UDZ +LOO
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$:$/.$1%. .$1$.

$=,5%+,%5%+,0 02+$0$' $=$06$068",1 185)$5+3$1$$%"' :$+,
6+8 %2 <8(

_-DEDWDQ3HQGLGLNDQ $ZDO .DQDN .DQDN
)DNXOWL .UHDWLI,QGXVWUL

8QLYHUVLWL 7XQNX $SEGXO5DKPDQ 87%5
.DPSXV 6XQJDL/RQJ

.DMDQJ 6HODQJRU

$%675%.

3HQGLGLNDQ DZDO NDQDN NDQDN DGDODK VDODK VDWX GDUL
\DQJ WHODK PHQJDODPL SHUXEDKDQ EHVDU DNLEDWD®D&DROSDE I
PDV\DUDNDW PRGHQ 'DODP NRQWHNV SHQGLGLNDQ DZDO NDQ
NHVDQ SHQJJXQDDQ JDMHW WHUKDGDS SHUNHPEDQJ®DINVWRVLD
DQWDUD JDMHW GDQ SHUNHPEDQJDQ VRVLDO GDOD®PLYHQGLG
OLWHUDWXU\DQJ PHQ\HOXUXK $QDOLVLV LQRPBQRHRNDREH\CC
NLUD HOHPHQ VHSHUWL KXEXQJDQ GLJLWDO SHUDMXWRXKDQ NI
'L VDPSLQJLWX SHQJDUXK SHQJJXQDDQ JDMHW GLNDML EHUKX
GDQ UDQJND NHUMD PDV\DUDNDW \DQJ OHELKHMMVODU DI NGB
WHUNDZDO VHKLQJJD PHPEHUL LPSOLNDVL WHUKD G@ISXISHUN
SHQJJXQDDQ JDMHW \DQJ WLGDN WHUNDZDO MX$DWS& UG HRED
EXNDQ VDKDMD GL UXPDK PDKXSXQ GL VHNRODK :DODXSXQ .
SHPEHODMDUDQ LQWHUDNWLI GDQ SHPEDQJXQDQXDBPDWDYD Q
VDODK PXQJNLQ PHPSXQ\DL NHVDQ QHJDWLI WHUKDGDS SHP
WUDQVIRUPDWLI WHNQRORJL GDQ PHQJDPELO VNINDW 3Q EB D WK
PHPEXND SLQWX NHSDGD SHQJDODPDQ SHQGLGLNDQ DZDO \D
GDODP HUD GLJLWDO .HUWDV NRQVHS LQL PHPELQEDQJNDQ
SHUNHPEDQJDQ VRVLDO NDQDN NDQDN\DQJSHUOX GLWLWLNE}

.DWD NXQMHW 3HUNHPEDQJDQ 6RVLDO 3HQJDMDUDQ GDQ 3HI
$ZDO .DQDN .DQDN
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$%675%&7

(DUO\ FKLOGKRRG HGXFDWLRQ LV RQH Rl WKH PDQ\ DUHDV RI
PDMRU FKDQJHV DV D UHVXOW RI WKH UDSLG VS UH DFERRIVGH.[M. W D
RI HDUO\ FKLOGKRRG HGXFDWLRQ WKLV FRQFHSW SDSHU H[SC
GHYHORSPHQW 7KLV VWXG\ ORRNV DW WKH FRPSOH[ UHOD'
GHYHORSPHQW LQ HDUO\ FKLOGKRRG HGXFDWLRQ WKWRXJK D
DQDO\WLV H[SORUHV WKH GHWULPHQWDO HIIHFWVJLWDIIOLQJ
FRQQHFWLYLW\ FRJQLWLYH JURZWK DQG WKH DBTEAXMQWHRQ R
JDGJHW XVH LV H[DPLQHG LQ UHODWLRQ WR WKH URMHRI SDU
IUDPHZRUN 7KH XVH RIWKHVHJDGJHWV LVEHFRPLQJPRUHDQC
WKDW LW KDV LPSOLFDWLRQV IRUWKH VRFLDO GHYHORSPHQW
JDGJHWV DV ZHOO QHJIJDWLYH VRFLDO GHYHORSPHQWYV FDQ EH
$OWKRXJK JDGJHWV SURYLGH RSSRUWXQLWLHV IRUH\QM.MHDF W
RULQFRUUHFW XVH RI JDGJHWYV PD\ KDYH QHJDWLYH KHIHFWV |
WUDQVIRUPDWLYH SRZHU RI WHFKQRORJ\ DQG WDWXBY B3QRD
RSHQ WKH GRRU WR D PRUH FRPSUHKHQVLYH DQG VXFEWBOIXO |
DJH 7KLV FRQFHSW SDSHU GLVFXVVHV WKH LPSOLFDWLRQV
GHYHORSPHQW WKDW SDUHQWYV DQG WHDFKHUV QHHG WR HPSKI|

.H\ZRUBGJHW 6RFLDO 'HYHORSPHQW 7HDFKLQJDQG/HDUQLQJ

3HQJHQDODQ

3HQGLGLNDQ DZDO NDQDN NDQDN PHUXSDNDQ ZDGDKDXWDPD ¢
7LGDN GLQDILNDQ ZDGDKLQL MXJD PHQMDGLNDQ SH@®LIGLND C
SHUXEDKDQ NH DUDK \DQJ OHELK SHVDW VHL U LLQNLGHPGHIDLON R F
6\DULNDW $XVWUDOLD GDQ 6LQJDSXUD OHQ\SDB®D [ KDINQ ND QLI
DPDW EHUOHOXDVD VHKLQJJD PHPEHUL LPSOLNDVNDN®BMXVQ\I
NDQDN

%HUGDVDUNDQ . XULNXOXP 6WDQGDUG SUDVHNRODK .HEDC
NDQDN NDQDN \DQJ KROLVWLN PHOLSXWL DVSHNRWRDDPDQL
SHUNHPEDQJDQ VRVLDO MXJD PHUXSDNDQ VDWX SURVHV SHU|
NDQDN EHULQWHUDNVL DQWDUD VDWX VDWPDNDON. QDIMQ D QL5 B U I

PHOQOMHODVNDQ EDKDZD WHPSRK SHUNHPEDQJDQ NDQDN N
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SHUWXPEXKDQ \DROGHQWI®BOIDPRGPEHQWXN NHSHULEDGLDQ
\DQJ KROLVWLN

.DMLDQ .ROE PHQMHODVNDQ EDKDZD NDQDN NDQDN P}
DNWLI GDODP PHQHURND SHUVHNLWDUDQ GDQ PHQDHQUDS VH
GLSHUROHKL OHQHUXVL SHQHURNDDQ PHODOXL JDNDHW ND¢
PDNOXPDW GDQ KDO LQL VHFDUD WLGDN ODQJVXQJ PHQLQJN
SHQJJXQDDQ JDMHW 6HODLQ LWX NDQDN NDQDN BDSDW.PHQ
VHWHUXVQ\D PHPSHQJDUXKL WLQJNDK ODNX GDQ SHQHQWX N
*LEE 'DODXEDJDLPDQDSXQ SHQJJXQDDQ JDMHW GDODP N
WHUNDZDO MXJD EROHK PHPEHUL NHVDQ QHJDWLI WHNRDGDS S

3HQJJXQDDQ JDMHW GDODP NDODQJDQ NDQDN NDMDN VHP
3HODNVDQDDQ .DZDODQ 3HUJHUDNDQ 3.3 \PKQU LGIXODNY DG BN
PHQHUXVL DWDV WDOLDQ :DODXSXQ JDMHW P H RMBHIUDLQNNHPXIEND |
NDQDN QDPXQ NDMLDQ WHUNLQL (JLWD\DQWL PHSIMH O D"
NDZDODQ PDPSX PHPEHUL NHVDQ \DQJ QHJDWLI NKXWXDQ\D NH
%DKNDQ WHUGDSDW VHEDKDJLDQ LEX EDSD \DQJ P H®RLINXX VN D
JDMHW VHEDJDL VDODK VDWX DODW 3SHQHQDQJ  IB® & MXJINDDS K
ODNX DQDN DQDN

XUDQJ %HUNRPXQLNDVL $QWDUD ,EXEDSD *XUXGDQ .DQDN .D

3HQJJIXQDDQ JDMHW \DQJ WLGDN WHUNDZDO PHRRRXMDNNQWIPS
NDQDN NDQDN VDPD DGD DQWDUD RUDQJ GHZDVD VABBHQWL LE X
GDODP ELOLN GDUMDK OHQ\HGDUL KDNLNDW LQL .HDWLQJ

PHQ\HUDKNDQ XUXVDQ PHQMDJD DQDN NHFLO P XUHNDOMMS DG D
LQL GHPLNLDQ NHUDQD JDMHW GDSDW PHPEH WLQN HDANVOLH VIDVID D)
GLOXDUNDZDODQ XQWXN GXGXNVHWHPSDW MXVWHUDWLGDN
DWDX GL GDODP UXPDK 'L VDPSLQJLWX VHJHOLQWL D% B KLEDS
DQDN DQDN PHUHND EHUNHEROHKDQ GHQJDQ PHPEXDW FDULL
PHUHND GDQ PHUDVDNDQ DQDN DQDN PHUHND OHELK PDKLU EH!
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3DGD PDVD NLQL SHUDQWL WHNQRORJL WHOHIRGEQPELW
WHOHYLV\HQ PHPEHULNDQ IDHGDK NHSDGD NDQDNENDQ®DQQDP
LPSDN QHJDWLI VHNLUDQ\D WLGDN GLJXQDNDQ VHFRDPDEH W X C
WHUKDGDS ULVLNR \DQJ WHUOLEDW .DM L D © FQHVUHEIDIK\KNDDXQREDDHKK
SHPDQWDXDQ GDULSDGD LEX EDSD DPDW SHQWLQJ GDODP PHQ
GLSHUWRQWRQNDQ NHSDGD NDQDN NDQDN GHQJDQ PHQJHODN
+DO LQL GLVRNRQJ 6KLPD '\DQD 6LWL 0ODUJLDK DSHQFLS
PHPEHULNDQ LPSOLNDVL SRVLWLI VHEDOLNOQNB $MXGD REEBDNU
NDQDN\DQJPHQ\HEDENDQ NHWDJLKDQ GDQ NXUDQJNRPXQLND

/ID]JLPQ\D SHQJJXQDDQ JDMHW GDODP NDODQJD@NRQDN N
WHUNDZDO PHQ\HEDENDQ NDQDN NDQDN VXNDU XQWXN EHULQ
VHNHOLOLQJ +DO LQL PHQ\HEDENDQ NDQDN NDQDN OHELK P}
EHULQWHUDNVL GHQJDQ LEX EDSD OHQ\HGDUL KDSH QG VSN 1
EDKDZD NDQDN NDQDN @MMEBKIGEHNY IPNDSIKDELVNDQ ZDNWX G
EHUVHQGLULDQ EHUPDLQ JDMHW GDQ WLDGD NRPXRRRDWL G X
NDQDN ODLQ VDPD DGD GL UXPDK PDKXSXQ GLELOLN GDUMDK

)DX]LDK +DQLP PHQ\DWDNDQ EDKDZD NHFHUGDVDQ LQ
WHUKDODQJ GDQ WLGDN EHUNHPEDQJ GLVHEDE N IQM®EQND® D
NXUDQJ NRPXQLNDVL GXD KDOD WHUXWDPDQ\D GDOBPKIDODQ
GHQJDQ JDMHW .DMLDQ 1DTXLK 1DKDU HW DO WHQMHO
PHPEHULNDQ NHVDQ WHUKDGDS NHPDKLUDQ NRPXQXNDVL ND
PDVDODK ODPEDW EHUFDNDS MXVWHUX PHP RHND QIBIND,@ XN BB BI
GLJDODNNDQ DJDU PHOXDQJNDQ OHELK EDQ\DN PDVD EHUVDF
VDPD DGD GL GDODP PDKXSXQ GL OXDU UXPDK

. XUDQJOHPEHULNDQ 7XPSXDQ

3HQJIJXQDDQ JDMHW \DQJ WLGDN WHUNDZDO NOIP EXQDIPG F RN UL
NDQDN NDQDN WHUPDVXN NXUDQJ PHPEHULNDQ WXWSXNQQAH
ROHK 1LLUDQHQ HW DO PHQMHODVNDQ EDKDXNINDIQDN N
PHPEHULNDQ SHUKDWLDQ GDQ WXPSXDQ VHPDVDQGNHGDQDP E



 QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDW LRI QWO DR DB ¢

& (,66(
GLVHEDENDQ SHQJJXQDDQ MHQLV NDQGXQJDQ JDMHW \DQJ
PHQ\HEDENDQ NDQDN NDQDN WLGDN PHPSHGXOLNDQ NHDGDDQ

.DMLDQ %RXPRVOHK GDQ -DDORXN PHQMHODVNDQ EDK
PXGDK GLSHQJDUXKL ROHK JDMHW NHUDQD UDQJVRQDMQ GLJL)
PHQDULN MXVWHUX KDO LQL PHQMDGLNDQ NDQR®MSXDQDNDIHE |
LQL PHQ\HEDENDQ NDQDN NDQDN OHELK VXNDU PHPEHULNDQ
GDODP ELOLN GDUMDK 20HK LWX JXUX SHU®DX RBQMISOQRDR
GDODP SHQJDMDUDQ EDJL PHPDVWLNDQ SHQJDMDQUINUEBD QY ISIHF
GDQ EHUPDNQD NKXVXVQ\D NHSDGD NDQDN NDQDN GL SUDVHNR

.DMLDQ WHUGDKXOX ROHK 5RVGL $QXDU PHQ\DWDN
PHQJIJXQDNDQ JDMHW VHPDVD GL UXPDK GHQJDQ XQWXWMWXM X
SHPEHODMDUDQ +DO LQL PHQ\HEDENDQ PHUHND WRLIGDWMNDRHP E
GDQ PHQ\HEDENDQ PHUHND ODODL EHUPDLQ J[z5MB WU\LNBDVM® OH
JXUX 6HFDUD WLGDN ODQJVXQJ KDO LQLPHPEXDOWNDQ PHUHNL

BHWHUXVQ\D 6XQGXV EHUSHQGDSDW SHQJJXQDDQ J
WHUNDZDO LQL MXJD PHPEHULNDQ LPSDN NHSDGDQNEDRRV IS D\L
GDQ PDVDODK SHPEHODMDUDQ +DO LQL MHODV PH®SQMXNND
\DQJ QHJDWLI WHUKDGDS GD\D WXPSXDQ NDQDN NDXQKIN VHPLC
SHQJXDVDDQ NRVD NDWD PHUHND GDODP NHPDKLUDREKHUNRP
EHUVDPD UDNDQ VHNHODV GDQ JXUX PDKXSXQ GLUXPDK EHUVD

XUDQJ3HQJOLEDWDQ .DQDN .DQDN GLGDODP ELOLNGDUMDK

3HQJOLEDWDQ NDQDN NDQDN VHPDVD GL GD O DPXER\DS MNG\DON T
GLDPELO NLUD GDODP PHPDVWLNDQ SHUNHPEDQNDODWRVQDO F
VHODUL GHQJDQ GDSDWDQ NDMLDQ 7XUNOH PUANQIEZDSD W L
PHQ\HEDENDQ NDQDN NDQDN EHUODNX SHUXEDKDQ GOUNSDGD
GDUMDK %XNDQ LWX VDKDMD SHQJOLEDWDQ NDQINHWDQDN \L
WHUXWDPDQ\D NDQDN NDQDN PHQMDGL NXUDQJ PHRNMQDOL UD
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DQWDUD UDNDQ VHNHODV EHUNXUDQJDQ NKXVXWDP\ BIGGDOB M N
ELOLN GDUMDK

3HQJOLEDWDQ NDQDN NDQDN DPDW SHQWLQJ \EFDR\DNIDQG L C
NRPXQLNDVL VHFDUD OLVDQ \DQJ GLOLKDW SHQWLQDRPQWXN S
SHUVHNLWDUDQ \DQJ GLNXDVDL JDMHW NDQDN NTRMLNDPAXIDX N L
PHGLD GLJLWDO XQWXN EHUNRPXQLNDVL GDQ KD ® D XIQEWKWNS RV
PHOXDKNDQ ILNLUDQ GDQ LGHD VHFDUD OLVDQ $QRDNDQ L
SHPEHODMDUDQ UDNDQ VHED\D VHPDVD GL GDODP ELOLN GDUM

BHKXEXQJDQ GHQJDQ LWX SHQJOLEDWDQ NDQDN NDQDN ¢
PHUHND EHULQWHUDNVL GHQJDQ UDNDQ VHE DWW XU K 0D IND
EHUNRQJVL SHQJDODPDQ GDQ PHOXDVNDQ SHUVSHNWLI PHUH
NRPXQLNDVL DNLEDW SHQJJXQDDQ JDMHW \DQJ EHUIMELBQQ E
\DQJ EHUKDUJD LQL 3DGD ZDNWX \DQJ VDPD SI©®QUQK ERD® K D
PHQ\XPEDQJNHSDGD NHELPEDQJDQ VRVLDO \D QBELEH INSGRIMUHVDK
DWDX GDODP ELOLN GDUMDK LWX VHQGLUL 6XEUDKPDQ\DP

.DMLDQ WHUNLQL ODUWLQ +HU] PHQMHODVNODRNSHQJO
GDUMDK GDSDW GLSHUOLKDWNDQ PHQHUXVL NU ANV UID GG M@ V
SHQ\HOHVDLDQ NRQIOLN GDQ KDO LQL GDSDW GLSXRBEN®HDDO
GDUMDK :DODX EDJDLPDQDSXQ SHQJJXQDDQ JDMHWADQJ WI
SHUNHPEDQJDQ NHPDKLUDQ LQL NHUDQD NDQDN NDQDN WLGD
GDODP ELOLN GDUMDK 6HFDUD WLGDN ODQJV Q3D WIWL HELY ®
PHQDPEDK EDLN NHPDKLUDQ VRVLDO NDQDN NDQDN

$VSHN HQGLUL GDQ .HVHGDUDQ6RVLDO .DQDN .DQDN

$VSHN NHQGLUL GDQ NHVHGDUDQ VRVLDO NDQDN NDQDN PHU
NKXVXVQ\D GDODP NDODQJDQ NDQDN NDQDN 3HQJJXQDDQ J
PHQMDGLNDQ NDQDN NDQDN PHQJDODPL PDVDO K NB FEIRIOLHKD
PHQJHPEDQJNDQ NQSHIAEMEWUHEQ K VXND PHQ\HQGLUL GDULSE
GHQJDQ UDNDQ VHED\D PHUHND +DO LQL GLEXNWLDNOQ GDULSD
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EHUSHQGDSDW NDQDN NDQDN DNDQ WHUXV EHUPDPR@GBEBDPDLQ
SHUPDLQDQ WHUVHEXW 1DPXQ VHNLUDQ\D PHUHNID NIQD K
PHQMHMDVNDQ NHXSD\DDQ PHUHND XQW XN E H UPLHQPAEEK 1 DVN\WLD @ H
EDKDZD DVSHN NHQGLUL NDQDN NDQDN MXJD WXUXW GLSHQJDU

.DMLDQ WHUGDKXOX -DS 7 HW DO NDQDN WDGDN \DQ
WHUNDZDO LQL DNDQ PHQJDODPL PDVDODK NXUDQDMQDBEXU GI
YLGHR HPRVL\DQJWLGDN VWDELO NHJDQDVDQ G B Q HGDDWH K L
ILILNDO +DO LQL PHPEHUL NHVDQ NHSDGD SHUNHPBDQJDQ
SHQJHWDKXDQ NDQDN NDQDN 7DPEDKDQ ODJL NDQDN NDQDN
EHUOHELKDQ PHQMDGLNDQ PHUHND OHELK JHPDUNXUDWHIQGL L
EHUVRVLDO GHQJDQ UDNDQ VHED\D PDKXSXQ DKOL NHOXDUJD \

.DMLDQ 6RGLN O $ HW DO M X IDXPEISING RED P B H Q D)
WLQJNDK ODNX DQDN DQDN PHUHND GHQJDQ PHQJHKDGNDQ SH
EDJL NDQDN NDQDN \DQJ WLGDN WHUKDG PHQ\HEDENDQ NDQTE
GHQJDQ DKOL NHOXDUJD GDQ MXJD UDNDQ VHED)\DNPGIUMINBL K D
XQWXN EHUNRPXQLNDVL GDODP NHKLGXSDQ PHUHNDGNMHUDQD
SHUDQWL PHUHND VHWHUXVQ\D PHQ\HEDENDQ SHUEHQIGDKDUI

'‘DODP NRQWHNY SHQJDMDUDQ GDQ SHPEHODMDUDQ 3 3
SUDVHNRODK PHQJDODPL PDVDODK GDODP EHUENRQNXPEXKODQ
\DQJ GLMDODQNDQ VHPDVD GL GDODP ELOLN GDUMD® VHKLQ
SHPEHODMDUDQ 3 3 \DQJVHGDQJGLMDODQNDR RGIIKBKSNEDU : L

.DMLDQ %URJOH HW DO PHOQOMHODVNDQ EDKIDNEZQ NHPI
VHFDUD VHPXOD MDGL MXVWHUX NHPDKLUD@GDQL SHBDXDGNS
VHPDVD 20HK LWX EXNDQ VDKDMD JXUX PDODKIWK EBSDGDX
NDQDN NDQDN VXSD\D WLGDN WHUGHGDK GHQJDQ JDSWHDWYHND
ROHK NDQDN NDQDNGHQJDQ EDLN VHZDNWX GLUXPDK PDKXSXC

.HVLPSXODAQ
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-HODVQ\D RUDQJ GHZDVD WHUXWDPDQ\D LEXGPBSPHOHKRRQR D Q
JDMHW VDPD DGD GL UXPDK ,EX EDSD VHKDUXVQW PERNBBGRFR
NHWHUDPSLODQ \DQJEDLN GDULSDGD LEX EDSD GDSDW ®HQMD
GDQ SHUKDWLDQ GDULSDGD LEX EDSD SHUO X G L WIHLND\QONGDGE D XS
VHMDWLY NHSDGD DQDN DQDN VHKLQJJD PHQJDEDLERQ PHUH
EHUWHUXVDQ DPDW SHQWLQJ EDJL PHPDVWLN D QINDIQBROKMEKQ D
PHOHPDKNDQ WDKDS SHUNHPEDQJDQQ\D GDUL SHOEDJDL DVSH

SXMXNDQ

$0 ODJPL 0O $VODP + 5DMDQ $ 9 7KH LQIOXHENFH RI W
KHDOWK ,QWHUQDWLRQDO &RQIHUHQFH RQ 7THFKQRORJ\DQG %

$O]DKULQ $OLDV ORKG 1DVDUXGGLQ 3DU]L *DMHW UWRBDNN
+DULDQ 2Q0LQH 'LFDSDL SDGD 2NWRI
KWWSV 777 EKDULDQ FRP P\ EKSOXV ROG JDMHWUI
$QGUHDVVHQ & 6 %LOOLHX[ - *ULIILWKV @OD]]RQLV (' - 'k

SDOOHVHQ 6 7KH UHODWLRQVKLS EHWZHHQ DGBRHEW DY XV F

VIPSWRPV RI SV\FKLDWULF GLVRUGHUV RBUTRKROVBGGHFW R¥% M
-+

$QGHUVRQ ' 5 +DQVRQ . * &KLOGUHQ PHGLD DQG
%HKDYLRUDO 6FLHQWLVW

%RXPRVOHK - -DDORXN 6PDUWSKRQH DGGLFWLRQ DP
UHODWLRQVKLS ZLWKDFDGHPLF SHUIRUPDQFH *OREDO - +HDO'

(JL\DQWL ODF SUWLNHO + 3(1*$58+ *$'*(7 *$7%,18178. .(6(+
$1$.+ +,0381$1 +63 *6°

KWWSV +LPDSJVG 8PVLGD $F ,G $UWLNHXBWOQ QI3QOK *DGJIH\
KWWSV KLPDSJVG XPVLGD DF LG DUWLNHO SHQJDUXK JDGJH

-DS 7 7LbwuL 6 -D\D (6 6XWHMD 0 6 7KHOQHYH PRSP HQ'
$GGLFWLRQ 4 8HRGNV2LIRQDLHH

.HDWLQJ 6 $ VWXG\ RQ WKH LPSDFW RI| HOIWLVRORDQE P
FRPSXWHU FRQVROHV XSRQ WUDGLWLRQDO FKLOGK®RG SOI
GHYHORSPHQW DPRQJVW FKLOGUHQ ,QWHUQDWLRQDQ -RXU
(GXEDWLRQ ,-&'6(
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.HPHQWHULDQ 3HQGLGLNDQ 0DOD\VLD XULNMXOOXP 6WI
3XWUDMD\D .HPHQWHULDQ 3HQGLGLNDQ ODOD\VLD
.KDLUXQQLVD .DVQRRQ 'DGDK 'LJLWDO ,PSDSZDYHW .HS
KWWS ZZZ DVWURDZDQL FRP EHULWD WHNQRORJISBGB DK GL
NDQDN NDQDN BHSWHPEHU
.ROE % 2YHUYLHZ RI IDFWRUV LQIOXHQFLQJ EUBLQ GHYH

'OP 7KH1HXURELRORJ\RI %UDLQDQG %YHKDYLRUDO '"HYHORSPF

.RYDOFKXN $ *LEE 5 %UDLQ 'HYHORSPHQW (G *LEE
IHXURELRORJ\RI %UDLQDQG %HKDYLRUDO '"HYHORSPHQW /RQ

ODUWLQ +HU] 6 3 +DJJHUW\ . 3 1HLODQGWMONLW ' @WHUOLQ
)DFWRUV DVVRFLDWHG ZLWK WUDMHFW R ULKIR/R e8HBBMHHPWL G D O L
SHGLDWULFV

1ILLUDQHQ - .LYLUXXVX 2 O9RUQDQHQ 5 6DDUHQESII +HLN?

+LJK GRVH HOHFWURQLF PHGLD XVH LQ ILYWKHDKHROG
SV\FKRVRFLDO VI\PSWRPV $ FRKRUW  VWXG)\ % 0
KWWSV GRL RUJ EPMRSHQ

IDTXLDK 6DKUXQL]DP 'KDUVLJDK 1XUKLGD\X $EGXO +DIL]
PRGHUQ WHFKQRORJ\ WR WKH FKLOGUHQAYV OLILRRO G VWRXHLQDGE
RI,VODPLFDQG &LYLOL]DWLRQDO 6WXGLHYV

1RUD]LDK $OL )DG]OLDWXQ 6DKGDQ , P S OHLNNQKQ B HQG DXC
PHGLD VRVLDO NHDWDV NHVLKDWDQ %XOHWLQ SHUVDWXDQ :D!

5RVGL $QXDU 1 $ ,PSOLNDVL B3HQJJIJXQDDQ 7BIOBIPRQ %l
.DODQJDQ 3HODMDU .RPXQLNDVL 830 7HVLV ,MDIHWKV&MLMXWU
ODOD\VLD

5XGL +DULDZDQ 1XUXO 80OIDWLQ OXKDPPDG +XGDBXWLR®VYRQ
PDQDJHPHQW RI SDUHQWLQJDQG HGXFDWLRQ SURKUO B KNRRRGW L
HGXFDWLRQ FHQWHU ,QWHUQDWLRQDO (GXFDWLRQ 6WXGLHYV

6DOPDK 2PDU 3HQJDUXK 3HUDQWL 7HNQRORJL .HSDGEL
3HUPDVDODKDQ .HVLKDWDQ .DQDN .DQDN <DE BWDW DEDUDIY G
ODNDQDQ 8QLYHUVLWL 3XWUDODOD\VLD .DPSXV %LQWXOX 6DL

BHWLDQLQJVLK $PLOD :DK\XQL $UGDQL )LULDQD 1RRU .KD\LC
JDGJHW SDGD DQDN XVLD SDUVHNRODK GDSDW PHQDQJMNDW ND Q
KLSHUDNWLYLWDV *$67(5:9,

6KLPD '\DQD ORKG )DJUHH ©6LWL ODU]JLDK =DNDULW NHSDGHV D
SHUNHPEDQJDQ NRIJQLWLIGDQ VRVLDO NDQDN NDQDSNSSUDVHNT
,661
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6 XKDQD 0 ,QIOXHQFHRI*DGJHW 8VDJH RQ &KLOBLGHQBHBRBERFLD
6FL (GXF +XPDQLW 5HYV *
6XEUDKPDQ\DP . )J)ULVRQ ( OLFKLN\DQ O 7IPHH PQLGWIIRIQ VED

LQWHUDFWLRQVDQG VHOI HYXWHHRK® & D (PN G1L DHIF KW X G\
KWWSV GRL RUJ KEH

6XQGXV 0 TKHLPSDFW RI XVLQJJDGIJHWYV RQ FKLOGUHQ
IDKRUH 8QLYHUVLW\ '2,

6RGLN 0 $ $IGLOD , 3HQJDUXK 3HQJJIJXQDDQ *DGJHW 3DGD 7X
26) SUHSULQWYV $YDLODEOH
KwwSsy 72727 UHVHDUFKJDWH OHW SXEOLEDWLROQ B3HQ.

PEXKB.HPEDQJBSQDNBS8VLDB'LQL

6DUL "1 $Q $QDO\VLV RI WKH ,PSDFW RI WKH 8VH RERBGDABW RC
'"HYHORSPHQW $GY 6RF 6FL (GXF +XPDQLW 5HV

7XUNOH 6 /LX ( 2[WRE\ (P S DMKKO DDHVGL DX R )W W $ A F
$FDGHP\RI$UWV DQG 6FLHQFHYV
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.DPDUXO +D]JUL *KD]DOL 5XVOLQD <XVRII
JKNDPDUXO#JPDLO FRP UXVOLQD#PDLO FFNN HGX
.ROHM .RPXQLWL .XDOD .DQJVDU

$%675%.

3HPEHODMDUDQ SHQGLGLNDQ GD@ODWLRDOHUKSQNDRO/GDQ
SHOXDQJ EDJL SDUD SHODMDU P H P SHAUXRDMHXQ W X R T5K.LI X R Q NEID@ \SHH
EHODMDU GDQ EHNHUMD GDODP L QGXOWWSILR\IUDP GILIFHE M U L V pb@L |
PHQJIJXQDNDQ SH$DXWD VOIS BHIKPQSSIMBGMHO DK VHQL SHPEXDWDQ E
ILIXUD@J SHUOX GLNXDVDL ROHK SHODIMDXD BHVLUIXDDWRX GXGC B KE
NLQL PDNLQ PHQLQJNDW KDUJDQ\D XQD\DIQENDHKND PHPRU UXPOD® SW @
EROHK GLPDNMRZHU PHWMIBDNDQ SURGXN LQRYDVL EDJL PHQJKD
NKXVXVQ\D EXQADIGPERZHU 3QVVEHLQVSLYBDYL N BRIDEILI X QDND Q
GDODP SHPEXDWDQ KLDVWDXQINHNHBEHQIDNDQ EDQ\DN JXOD LVLQ.
NRVQ\D OHELK WLQJJL GDQ ND QG X Q DR EXRIDENQE BB B H B H NE XD
UDVDQ\D VDQJDW PDQLV GDQ V.X)MNRZ M Q KEQWEN AHIQI X Q DNWND@® W H S X
ND\X EDJL PHQJJDQWLNDQ JXOD LVLQPY8ERDDLWHDSODY X\E D MDA X
EDKDQ XWDPD DGDODK NHUDQD KD UHD §DI)OWE Q B IPW B X K DVik DELING 9 K
EROHK GLVLPSDQ ODPD ,D GLED QJX@QWDSQS\HCEIDML LSHP & G Q KSALPUEM |
PHQJDWDVL FDEDUDQ \DQJ EHUODN.RRXSGD\ED .XDWD S B Q DWIDW\GHP.IR
&DNH $ URMLMWSW\R JUD P 6 L M.LSID RFPDW. QL3GIMWANRGRIQRIIL NDMLDQ LQL ¢
PHQJIJXQDNDQ NDHGDK NXDQWLWDMWSXDPD®Y S NQ HBCYD W IQUIDIXDD
LQLDNDQ PHQMLPDWNDQ NRV SHQ JKDNVELIOWIQLPSPGIX D GHERIUND 8D V|
GDQ SHQJHOXDUDQ KDVLODQ SURGMN N DIVHIQUHRH © B Q @ XDN® D B CELINRGIX
EROHK WHUXV GLIXQDNDQ ROHQ S DHE ®IODMVEDO®IPCS 8 R YAND $) D K ER-
SHQJDMDUDQ

.DWD .XQFL B3HPEHODMDUDQ 79(7 KRPVDPONRMNHUTBBXYHNDQML LQ



,OWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWO DPDB 6

& (,66(

3(1*(1$/%$1

3HOXDQJ EDJL SHODMDU XQWXN P H PBKNXR® HXQN HPDXKHVDQ GHDQJIDK
DGDODK PHODOXL SHQGLGLNDQ GDQ @GD® @D\ L KBEQ M IQNQHRDEDR QL
SHQJHWDKXDQ \DQJ GLSHUROHKL SHO-DUMIDU P GRS R EWE N @HP X 0D
EHUVDPD GHQJDQ LOPX \DQJ VHLULQJD®®®JEQGEPKHNQHIDN KILQE B
SHPEXDWDQ EXQ .JDE WU DDD\ B DIRR 6 DRMHK SDNDQ VHQL \DQJ PHPH

LGHD\DQJNUHDWLIVHUWD SHPLNLUDQ\DQJPHQFDEDU

,GHD \DQJ NUHDWLI GDQ EHULQRY D@D D & DEJD KIDHR ¥ HZGW WN.DIX S B Q
SHPEXDWDQ SHV JXOD GLSHUOXNDQQND KDQD DV BXOMD Q DA UG LBHI@!
SHQJJIXQDDQ JXOD LVLQJ\DQJ WL Q JNDERDIDDPQIDEXRMOGDM XPIHDORHH\FLEAK
PDQLV GDQ VXNDU XQWXN GLNHQG DOE N D QDVE\Y B B@ELFOHID DNPLE |
SHQJIXQDDQ WHSXQJ XEL PHUXSDND @ IE D KD® ®DWLIS DG DWIH Q DIXIQC
LVLQJ ,D PHUXSDNDQ EDKDQ \DQJ HNROBWD PRGBK GLRDIIED ML
PHQMDGL VDWX NHSHUOXDQ VHPDVD SHUWDQGLQJDQ KLDVDQ NHN

N )ORZHU SDVWH PHUXSDNDQ SURGXMOQERPDWQ INDRDIGTHPEMDDI
GLLQVSLUDVLNDQ GDUL SHV JXOD PEXDWDUL B GLO KDQDMDUD XAD O\U B
KLDVDQ NHN 3HUEH]DDQ NHWD UD G .DDODIPODHKQSIK Q ¥ 1ODID HHW HESOQD
EDKDQ XWDPD NHUDQD KDUJDQ\D OHEING{RKUDRR JBP QP BX GHIQ GHNBIC
GDQ EROHK GLVLPSDQ GDODP WHPSRK PDVD\DQJODPD

7HNQLN SHQJKDVLODQ SURGXN LQRDBMIQJIDMDRIDREGDQ SKP B OB
HIHNWLI GDQ EHUNHVDQ 'HQJDQ SH GLIKMWDDS GLRIBX WP H Q RYDIVQ
SHQJKDVLODQ SHV EXQJD GDODP P HP ESRW IKW D V® RODPQSHHRI EHHDXID
SURGXN KLDVDQ NHN 6HFDUD NHVHGRY WKDIQXL\ B HRUWR® XN D.Q ORI
OHELK EHUEDORL GDODP SH QUKDX\GIHIDIP & LFOHDII INGI\W LN-DUQVEDD K D Q
PDKDO GDQ PDQLV NHSDGD WHSXQJ XERLE HIUK.DRIDG! B D W CHINQL BHL PDNG
NHSDGD SHODMDU NROHM GDODP P HILM D &IDMNDIPQSSHURBXNODQ NV BE
GDQ SHPEXDX\WHYWD PHPSHUNHQDONDQ SHQGHNDQRYQ\VBHPEBQD
NUHDWLI GDODP ELGDQJ SDVWUL
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3HQJJIXQDDQ SHV SXOW L\VHIHBGYQRIXFPDOIWWH GDODP VHQL KLDVE
SHPEXDWDQ EXJXXIH®DQJ EDQ\DN GDQ LDQ\D PHUXSDNDmMQUDODK V
SHQWLQJ GDODP NXUVXV SDVWUL 1DPRGC SR BIDWIDD 6 HWK 000D/ P@
EHEHUDSD NHOHPDKDQ GDQ \DQJ S DML IXNHDMDUD D @B PDKLKDRH Q L
NHOHNLWDQ DGXQDQ VHPDVD SURVH\WW8BPBXDRMHRMDBQHKHEHU DS
PHQFDUL DOWHUQDWLI \DQJ OHELK LHN\\DRQ BRIO DHQ VED B IX G VK GILXNIE
GLPDNDQ EHJLWX VDKDMD .DMLDQ WHQKH LBW XN JXO@DXOM@WSHAR B O LL
JORZHU 3DYWRHQJIXQDNDQ WHSXQJ XEL VHEDJ®Q D D §WQJERKD F
PHQLQJNDWNDQ NHPDKLUDQ VHQL PRQIRM. DD KN VHUWD PHQJXUD

$-.$1/(3$6

'DODP ELGDQJ SHQGLGLNDQ GDQ ODDWIZRDWQ V8HI®QE DD (E B DLQ SHRONTDM
PHPSHUROHK NHPDKLUDQ GDQ SHQJBAB®WRKWDQ DIE@IOWDHCOPHYDIOGKH .F
ODWLKDQ \DQJ VHVXDL 'DODP NR QWRENXD WHD@L BXQ@ID D PH N RO H K Q
PHQJJXQDNDQ EDSD/WVESBUMDIXO GD@WRHUOXNDQ GD\D NUHDWL
SHPLNLUDQ \DQJ LQRYDWLI :DODXEXYQDLPD@ISERO B GHXEDOIL
PDNDQDQ LQL PHPLOLNL EHEHUD S DQNNMFR\H B D R IFQ BV K (D DPHKQII N I G D
NHWHNDODQQ\D 6PLWK -RKQVRQ

.HQDLNDQ NRV JXOD LVLQJ GL SDVDUDWDNUW DI N WV I D IQNG\DHOR
SHPEXDWDQ DGDODK EHEHUDSD L KX VDX INSHVULMDXQGIOLHEHHIAWD X M B Q Q2
SRWHQVL SURGXN LQRYDWLI .)ORZHHSXMIVKIE L\DQE PIHQID B QIHNI]
%URZQ :LOOLDPV 7XMXDQ XW DHPOQ LN DEVWN D G INGHIPHO K QWX Q
KLDVDQ NHN VDPELO SDGD PDVD \DQJVDPD PHQJXUDQJNDQ NRV ED!

3HQWLQJQ\D VHQL KLDVDQ NHN GDODPODIMD & IGW BN D QWMD@ NGIP PR
EHUNDLWDQ GHQJDQ LQGXVWUL WHOIDQN®LPEDDK D J& D Q 05D V MWNW RIHSE,
LVLQJ VHFDUD WUDGLVLRQDO GDODFKNDVYW® @HRPHPED 2MHFBEC
NHSDGD SHQJHOXDUDQ WHUXWDRDQJDNVGIW KQBGW & WXYILQG VX DYLED
LVLQJ PHQJKDODQJ SURVHV SHPEXDWS®QRGXQ PG LU DHNDTQ @l X |
7HSXQJ XEL GHQJDQ VLIDW PHQ\HUDSWLIGMED B B Q HARLQ/ WRDQRAXOL
DOWHUQDWLI 20HK LWX SHQRIO®IUGBNMUWIHPH @WRYDNDQ WHSXQ
PHPSXQ\DL SRWHQVL XQWXN SHQMLRDWQQGAIRY LSR Y DY I1NDMWOIDP N
79(7 GL .ROHM .RPXQLWL .XDOD .DQJVDU
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&DEDUDQ XWDPD GDODP PHQJKDVLOND\® SHSHXOR B GDD\DK DU LS
EDKDQ PHQWDK EDJL PHQJKDVLOND® SBWODREDKQR 3WO PQJIJNHDREX
JXOD DNDQ PHPEHULNDQ LPSDN QHJDXW LML\DHBS\IV B D XSHIP @ DX B H DDG
NHPDKLUDQ \DQJ PHPSXQ\DL EDMHWJ\[DQQJ WH QKD @& L6 N B $D 00 D LI
PHQMDGLNDQ LD PXGDK PHOHNLW SD GDXQ BE@ID @ HAHEPIDWD SWRE XN
KLDVDQ VHWHUXVQ\D DNDQ PHQJXURQDKD @ NGHQWW L LR GRDP' I
PHQFDUL DOWHUQDWLI EDKDQ \DQJ PROGHKOMDPQIHPEWLWDQ SHRG
SHOEDJDL XVDKD GDQ SHQGHNDW D @& WUHNIDEXMILVG BN X WD® DTH B XOH S
PHUXSDNDQ DOWHUQDWLI WHUEDSNOMIPEDGS D ¥ VIFDWWDD DN FOWQ\DH B\E
VHUWD PHPEHUL WHNVWXU \DQJ EDSIN FHOHINLDK 26 K& DRDQGILE B LKL
XEL ND\X PHUXSDNDQ EDKDQ JDQWL WHRIZHDU & CMVOEHP & X Q ZWKIDY EG Q
GDIQJXKLRVDQ NHN

2%-(.7,).%$-,%1

OHQJKDVLONDQ SURGXN KLDVDQ NPHEN O @0 FE-DXNDICP P MWD Q KN IRDVL
NDQML EDJL PHPEROHKNDQ LDQ\D GHPDQIDWMNWNG QE 5 H Q WXNDXUDEQS +

OHQLQJNDWNDQ NUHDWLYLWL S §ONHPIDK IGUHIG [5G @ HPSHLUONDKQN X
ILJXGD@L)QRZHU EDVMWRHPXGDKNDQ SHODMDU PHQJJX®BSNIQ SUR
GDSDW PHQHURND GDQ PHQFLBWEBEBX QDI EXRYRR SWREHODMDUDQ

OHPSHUNHQDONDQ WHNQLN SHQUKGDDOP (G B QRIGXWL\DIY K DRWE
PHQHURND NDHGDK EDUX GDODP PHPEBUL EBQWRN LW NNY WXME GI E
NHWHNDODQ VHPDVD PHQJDGXQ GRK

0(72'2/2*, .%$-,%1

3HQGHNDWDQ PHWRGRORJL \DQJ GLWBKBSHNDEHSDODP NXD QD W
SHQHUDSDQ NDHGDK WLQMDXDQ GDDQSH@MXDID RDNWHIXD VR D BEI
PHQ\HOLGLN SRWHQYO BHIQU BBERHHD L.SLOLKDQ DOWHUQDWLI GDO
KLDVDQ NHN WHUXWDPD GDODP NRQRANDNM. BE DG LBLND B WHNOQ G E
WHUGLUL GDUL SHODMDU\DQJ VEGDWUP QI NSWR BD R DUDIPNSLL\KA
.RPXQLWL .XDOD .DQJVDU 3HQGHND®@DKDSH G U D P PSHITRQ ©DKZDN Gl
EHUWXMXDQ XQWXN PHPDKDPL SDQGDRISBIQ VIS®INBHUEH]D GDUL SH



,OWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWO DPDB 6

& (,66(
,QVWUXPHQ SHQJXPSXODQ GDWD \DQD @ IVK@DALINQ\ DG D G D K DEQRALD
NKXVXV XQWXN WXMXDQ SHQ\HO L GQLIN V@I W QW U% R WIXQ JGVDRIDOCP \EHHELF
\DQJ PHOLSXWL DVSHN DVSHN \DQJ BB UEHJDR NXIVK B DIGIDQ SHADIX P
PDNOXPDW GHPRJUDIL WHUPDVXN RMSQQWLDQDL DS 8 DU D PS HEMIMPWR .
EHUWXMXDQ XQWXN PHPEHULNDQ SHFOKO RDBIYBRQGHIXUXK WHQWLI

%DKDJLDQ EHULNXWQ\D DNDQ P H O LISXX\DLV DIQQS D @ JBREIHBIOZD WW & J |
GDODP NRQWHNV SHPEXDWDQ KLDVD G NG D @DIKD SD0UD LSHOPHIDE
NHVDQ SURGXN LQRYDWLILQL GDOD K PBYDDQ NNHNW 8! QVWHP\IDHLQ G R
LQL PHOLSXWL DVSHN NHVXNDUDQLYH GG GHLQY HS$X D ONHWVIH R & U X
SHQJDODPDQ PHQIIKDHW DIV W H

.HPXGLDQ EDKDJLDQ ODLQ DNDQ PHPEQRIN®M) NDEX DWSO N5 NRY §
5HVSRQGHQ GLPLQWD XQWXN PHPE KUD S HNRWDEDKD ¥ 1I6Q W MQLIQI N D
GDODP PHQJJX)DRNDIQ BRLEWEGLQINDQ GHQJIJDQ EDKDQ NRQYHQVLF
%DKDJLDQ LQL GLKDUDSNDQ PH P E HUDND RHADIZX DD B HD@M QD Q [SW
VWUXNWXUNRYV SHPEXDWDQ GDQ KDVLO DNKLU KLDVDQ NHN

3HQJXPSXODQ GDWD GDODP NDMLDQRIQ GH ODGE XMW DR HAEG XL ER (
UHVSRQGHQ 'DWD \DQJ WHUNXPSXOQDSHEQLELDQDOW WM \PWM QN J&K
PHQJKDVLONDQ VWDWLVWLN GHFENVSRALP VE)SHIWDR QELO0D Y IPVLLCKLIPQ
PDNOXPDW GHPRJUDIL VHUWD DQDOXDVD @ HUED@IOALYJ D Q LNRH/UGD
PHPEHULNDQ SHPDKDPDQ \DQJ OHELK PBQ GIDOJUDP SPHIDIM QD LWSIE
SHQJIXQDD®RZHU FDVQVMHVDQQ\D SDGD SHQLQJNDWDQ NRWDKLUD
EDKDQ GDODP SHPEXDWDQ KLDVDQ NHN

6HODLQ LWX NDMLDQ LQL MXJD PH WX RNWHUSTIOXKIX © X FEEHQID W XEPLEHD
VHQL KLDVDQ NHN JXQD PHQGDSDWNDHQRSBEQOD Q¥XQ. VIXQS HIPHEEHLAKD(
SHQJDMDUDQ GDODP NRQWHNYV LQL

'HQJDQ PHQHUDSNDQ PHWRGRORJL L QMO WD GIDWDQD 8D 536 RH QX
PHQGXNXQJ SHQ\HOLGLNDQ PHQJHQTHQSR WHIVR ZHDIQYBNERHHD N H V D
DOWHUQDWLI GDODP SURVHV SHPEXPMIDEL & L NP QQ N N 0GDODICPX N R
KDVLO DQDOLVLVY VRDO VHOLGLN D ® 5 FAMGIW R HXDLV IND MR.QD N
PHQJXUDLNDQ LPSOLNDYQRZHQJIIDWOD® SHPEXDWDQ KLDVDQ NHI
SHQGLGLNDQ 79(7
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%DKDJLDQ LQL PHPEHULNDGQ JD P E D ODDNH\DHYOVORXIK\D B ONDHKQGALIMDX
UHVSRQ GDULSDGD SHVHUWD EHUNEBRDP(Q SBMINBRX YBRQ & URGXN
WHODK GLDQDOLVLV PHQJJXQDND Q FRL\DIDWLALW RFBIY 3®FE6D YHH URAL \
WXMXDQ PHQGDSDWNDQ SDQGDQJD Q ISR @BHLB\DHSD/ P NDGNOHELK PH

1LODL $OSKD &URQEDFK

SHOLDELOLW\

&URQEQO 1 RI,W
$OSKD

%DKDJLDQ 6WDWLVWLN .HEROHKSSIH®GDODLQ QPHIQXIMIME IR Q BDEEV
NDMLDQ LQL \DQJ PHQFDSDL QLODL UL 1LQDLPHQFHBHARQKDPS
NHEROHKSHUFD\DDQ \DQJ DPDW W IDQQ JD QUH® KIXEDN DQV WUXPH Q X
HOHPHQ HOHPHQ \DQJ WHUGDSDW G IDX@DP L L KXEXQXIMHR \ DGLU UIDEBX
NRQVLVWHQ GL DQWDUD VDWX VD P DWDXN\GRO VP XY D-KIDVR QLIXIN KK
JDPEDUDQ PHQJHQDL NHEROHKS H U DL DXNED NQVWAIXP B R SNHDQA HIDQ GI
LDQ\D MXJD PHQMDPLQ NHVHUDJDPD® W HUKDG BB WHRW Y $W0X I HR ]
GLVHOLGLNL 'HQJDQ QLODL &UR QEIFRHQFGIIPD §NBE Q QUDWW D E IMD D
GL DQWDUD HOHPHQ HOHPHQ G DO D PQIYY WIKIP ) GIDW DP HDREHE ILNNK
DGDODK WHSDW EROHK GLSHUFHWH U@ VIHVED D R QW M N D D@L W
\DQJ GLDQDOLVLV DGDODK VHEDQ\PB N U XUWXHNPN HSIDEVD LNWLY H @B R & D
SHUQ\DWDDQ GDODP LQVWUXPHQ NYDVQLIDRH QHF Q@ NXG IN %D QVDLLWDD H @ |
$OSKD \DQJ DPDW WLQJJL SHQ\HOLBLODQ LQVWBXPHQMNXENDRRWN B
NH\DNLQDQ WHUKDGDS NHEROHKSH WH\YD QN BDMADX DR Q D G\ B UXX R
PHQGDODP GDODP NRQWHNV SHQ\HOLGLNDQ

URILO '"HPRJUDIL

.DMLDQ LQL GLMDODQNDQ ROHK SH@\BORGLWDEL 5ROSKRQE P ROQNDW
GDULSDGD OHODNL GDQ SHUHPSXDRQVWD WB PHIUDIQINRPLXS KRQ DDJ
ODLQ ODLQ 6HODLQ LWX UHVSRQX®HD® N XIIDWEU GLDILWO G D GIXID
3DVWUL GDQ SURJUDP 'LSORPD LQ 3DWLVVHULH

-DGXDO -DQWLQDS5HVSRQGHQ

-DQWLQ .HNHUDS 3HUDW X\
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/HODNL
S3HUHPS!

5DMDKDQWLQD 5HVSRQGHQ

-DGXDO WHUVHEXW PHQJJDPEDUNDWL $HDIWEQD QY AMOBRBGBHIQNRO S K
NDMLDQ 'DULSDGD MXPODK WRWD®DWH VSR QESRI@GHLE D Q\DMNQ J RAHHL
OHODNL VHPHQWDUD UHVSRQGH® QDil\DE P HPBDID KLSHUDHAS/
\DQJ PHQJJDPEDUNDQ DJLKDQ MDQW H®D WHYBRDIC HQ LV B AD WX ND;
PHPEHULNDQ SDQGDQJDQ \DQJ OHE LIKQ WIHQY WIXUPIDW K HE VISERIG S 8 U
SHUHPSXDQ GDODP NRQWHNV NDMLDQ

-DGXDO %DQJVD 5HVSRQGHQ

%DQJVD _HNHUDS 3HUDWXV
OHOD\X
,QGLD

SDMDRoODQIVD 5SHVSRQGHQ



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QUG DEDR 6
& (,66(

-DGXDO GLDWDV PHQJJDPEDUNDQ SHPQKDP G WSHRIMEBIQJ\ B R B PRI
EDKDJLDQ GDODP NDMLDQ 'DULSDGQGAHP O/BIE N8 VIHND X WHKIB® Q GIHH
DGDODK GDUL EDQJVD OHOD\X 6HODLQ LW®JWHIDZDB®ISOWE DIQHVBR,
-DGXDO LQL PHPEHUL JDPEDUDQ MXWGIDRUQEDR QU R COQ0IDFPH\DHWDIAL
PHQHUXVNDQ DQDOLVLVY GDODP NDMLDI) RIQUX SIDNION DOD | LHD M
PHQJJDPEDUNDQ EHQWXN YLVXDOLWDVL5BMQ KHQYLL PEHPEDDOWMKHX G
MHODV PHOLKDW SHUEDQGLQJDQ MXP\XIDQH Q&R Q GH® G B BIID KD Q O\

-DGXDO 3URJUDP 3HQJJDMLDQ

3URJUDP .HNHUL 3HUDWXV
6LMLO 3DVWUL
'LSORPDLQ3D

SDMDKRURJUDP 3HQJJDMLDQ
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-DGXDO GLDWDV PHQJKXUDLNDQ S8 WHD/GRIQEGIHDQ \DDORIW B B GHEDIW |
'DUL MXPODK NHVHOXUXKDQ UHVSRQGHD WHUHIXSIDW D QJSNS RN (
3URJUDP 6LMLO 3DVWUL 6HODLQ LW X HGIMXPRHEJ L NUXW 5 B Q B HLD P
LQ 3ADWLVVHULH -XPODK UHVSRQGBQ ERQLIPHIRPWLQEBQ B HUDR DY
PHPEHQWXN DVDV GDWD XQWXN DQ D L \BHQ NDAWLLELQ DAH O D Q KX M |
SURJUDP SHQJDMLDQ SHODMDU G DBTHNV GQ MID GD@WKQ COHIWI BV @ DX
SXOD PHUXSDNDQ JDPEDUDQ YLVXDO HWELK PG DY PEHWEND®RGE & QL
UHVSRQGHQ GDUL 3URJUDP 6LMLO BB VSOMDKDIRQ'ILBEREDQ\YX3 B WQ
SHUEDQGLQJDQ WHUVHEXW VHFDUD OHELK PXGDK

$QDOLVLYV 'HVNULSWLI

OHODOXL DQDOLVLV GHVNULSWLIQVQXN PHE\BIODFELL N HERHDULPID B B B PK
WHQWDQJ WDKDS NEREHN BWPE@HRL LQRYDVL WHNQLN KLDVDQ NHN
WHSXQJ NDQML GDODP NRQWHNV SB® E-DAD ¥PNDQL B B)IDGRZGAND Q W
3DVRHHOLEDWNDQ SHQHUDSDQ WHSXQJ NDQIMQ SIBDI0 DFQPDWRVHY BEP |
XQWXN PHQJJDPEDUNDQ WDQJJDSDQ/ D@ B S RGP WHRIQK\DHGNDS S\HH
79(7 VHUWD PHPEHULNDQ JDPEDUDQHORLU OHEDRR WHQBHKWLIFQ Pt
3DVWH VHEDJDL DOWHUQDWLI LQRNY@IDIQ BBQDIKSDRDQVWKHIONPIN
SHQHQWXDQ WDKDS SHQHULPDDQ OVMIXKGXDEL D IRODSH B HR K® P HIZQ1 DI
GLMDGLNDQ SDQGXDQ GDODP PHQHQMIRNDRL @ D-HOIEX B 18U @ B \QIHUWNDEG
SHQHULPDDQ EHUGDVDUNDQ QLODL VNRU PLQ

-DGXDO 7DKDS3HQHULPDDQ %HUGDYV

-XODW 6NRUOLQ 7DKDS 1LODL |
$PDW 5HQG

5HQGDK
6HGHUKDOQ
3HQJIND 7LQJIJL WHODK
PHQHWI $PDW7LQJ. yxopw  VNRU

6 XPEHU ORKDPHG 1DML
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PLQ DQWDUD KLQJJD \DQJ PHQDEGBPEQOW RPN ODQX @MVP BNV |
PLQ DQWDUD KLQJJD PHQD QG DONDDAD WHIRKUDFSL\® Q Q WIDQGD K KX «

SXODPHQXQMXNNDQ WDKDS VHGHUWDQD PDXRLNDOD MX SXWI/ RRQ I
WDKDS \DQJ WLQJJL $NKLU VHNDOLQ MHO D WPHRUQAVDNDQVWDKID S \
WLQJJL

2EMHNWLI 3HQJXUDQJDQ NRVEDKDH) GHQJDQ .)ORZHU 3DV

-DGXDO 3HQJXUDQJDQ NRVEDKDQ GHQJDQ .)ORZHU 3DV

1R | 3BHUNDUD 0L 7DKDS

3HQJIJXQDDQORZHU 3DWWBUD V 7LQJJL
6% | PHQJXUDQJNDQ NRV EDKDQ GDODP

3HQJIXQDDQ SYRBKHNU IDHRVED QW $PDW 7LQ
6% | PHPDKDPLNRQVHS SHQJXUDQJDQ

BURGXNORZHU BEPWBIQWX PHQLQJN 7LQJJL
6% | SHQJIXQDDQ EDKDQ GDODP KLDVD

3HQJIXQDDQ SUFORZMHU . 3PN REH U $PDW 7LQ

SHQJDODPDQ SHPEHODMDUDQ \D
6% | KLDVDQ NHN

3HQJHWDKXDQ VD\D WHQWDQJ DOV 6HGHUK
6% | PHQLQJNDW PHODOXL SHQJJXQDD
6% | 3URGXN LQL PHPEHUL MDPLQDQ 7LQJJL
° | EDKDQ GDODP KLDVDQ NHN VHFDUT
OLQ .HVHOXUXKDQ 7LQJJL

+DVLO DQDOLVLY GDULSDGD -DGXDQJSRWDNVLP ISQXQ BXE N G USIR(
SHQJJIJXQDDQ SURGXN . )ORZHU 3DVWH NFOPPKD\WD D PBHR) KX DN Q.
5HVSRQGHQ PHPEHULNDQ SHQLODL DID\® S U RVG)QN LLQW BX @ KMOXGNDFSHNH
SHQJJXQDDQ EDKDQ GDODP KLDVDQ NHN 7699 JJAN RS QLM®H Q L Q JANDIKV
NHFHNDSDQ SHQJJXQDDQ EDKDQ 6% 6MNRUWHQWD P HFEKDEL NH\@
WHUKDGDS SRWHQVL SURGXN G D O D R FFHHQIIXJ B @J N®ONRNRM. ED K D Q7 ®
7LQJJL ,QL PHQJJDPEDUNDQ SDQGDJXIDGED S RI/ARWH Q VUIHBIRGE M C
PHQJXUDQJNDQ NRV EDKDQ 'L VDPSLQ)DIRE X USGIHIY ¥OIDD RHPUERDGXW
UHVSRQGHQ PHPDKDPL NRQVHS SHQJBURQDRQ/ DRV IEW @D P N LOW D @
7DKDS $PDW 7LQJJL GDQ PHPEH ODNIDQSQDMHA EMLQ SBEOEW
KLDVDQ NHN 6% 6NRU OLQ 7DKDSFHPRDLV) NDQJISD Q GRIQ PHIQ
UHVSRQGHQ WHUKDGDS PDQIDDW S URGENQ S H BSHHMIPVSIHPIDE DIFDCP |
UHDNVL \DQJ OHELK VHGHUKDQD WHUXPERSHHILEDKD Y D@ W HQ O
SURGXNLQL 6% 6NRUOLQ 7DKD & QEHVHEREQD Q R HKXIRINX V
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UHQGDK WHUKDGDS SHQLQJNDW D 8 ¢ RWH WHKXD P NMRHQMDN/I SHED
JORZHU 3H\OWBQ PLQ NHVHOXUXKDQ VHED Q\WDXK D Q AKHDQY/X. @ MXH\ANDL
SDQGDQJDQ SRVLWLI UHVSRQGHQ WHUKD GDRZMWE B®@MNBHP QD Q
PHQJXUDQJNDQ NRV EDKDQ GDODP NRQWRNWMBEUKLQD DHNKD G
SHQLQJNDWDQ SHQJHWDKXDQ W HQN\CDRS HEDEXQ\D GW A B IQDMDLQ BHQ
ODQMXW GDODP SURJUDP SHPEHODMDUDQ SDGD DVSHN WHUVHEXW

2EMHNWLI .UHDWLY LW)GBRODUWMIDUW@HIQJID Q

-DGXDO .UHDWLYLW)GRDBEWPWVGHD IJD Q

1R | 3BHUNDUD 0L 7DKDS
3HQJIJXQDORZHU BBEVYWEJIVDQJ GD\ $PDW 7LQ
64 | VD\D GDODP PHQFLSWD KLDVDQ NH

BURGXNLQLPHPEDQWX VD\D PHPE 7LQJJL
6& | PHQJKDVLONDQ KLIDVR\@ENX QUHG B/

BURGXNLQL PHPEHUL SHOXDQJNH $PDW 7LQ
6& | KLDVDQ NHNGHQJDQ VHQWXKDQ X

6D\D SHUFD\D SHQJJXQDDQ SURGX 6HGHUK
XQWXNPHQJHNVSORUDVL YDULDYV
6& | KLDVDQ NHN

6D\D PHUDVD OHELK SHUFD\D GLUL 7LQJJL
6& |\DQJXQLNGHQJDQPHQJIXQDNDQ §

3HQJJXQDDQ SURGXNLQL PHPEHU $PDW 7LQ
6& | KLDVDQ NHN\DQJLQRYDWLIGDQP

OLQ .HVHOXUXKDQ 7LQJJL

BHFDUD XPXP LWHP 6& KDVLO DQDOLYLVX® B RRMRZHNN BRVBIHK C
PHPEHULNDQ NHVDQ \DQJ SRVLWLI WDQLWL QHIQ NI QR UN 18 & K EBIRS) N
7DKDS $PDW 7LQJJL 1LODL PLQ KDPSPBSPBQFDSDUHYMODWBRNS |
7LQJJL PHQJJDPEDUNDQ SHUDQDQ ¥BMQWVYRQ B G R EXN WD WD GH
SURVHV SHPEHQWXNDQ KLDVDQ NHN MWNR D@ E KXOVZID SNDRGON LF
PHPEHULNDQ VXPEDQJDQ GDODP PHPS®EDM BB EDIUDNMP G HAHEPHDEW X B
EXQJD GDQ ILJXULQ \DQJ NUHDWLI 6& QEINRU ®NRU OLQ7DK®BSQ WD
7LQJJL PHQJJDPEDUNDQ EDKDRZ IS GUIGDH X® Q\D PHPEHUL NHV
DVSHN NUHDWLYLWL VHFDUD NHVHGNRKDQ GIHWPS P HPSHU R K|
NHPDKLUDQ WHNQLNDO GDODP VHQLUSH/REBQWDND® &R DVHMGIOHI
PHQXQMXNNDQ EDKDZD SURGXN LQL PHPENWX N RB X B DI VB DB DD
XQLN GDQ HNVNOXVLI 6& 6NRU OLQ 6 NRJKDLSY $P MW @ LRQJIW D
$PDW 7LQJJL PHQJJDPEDUNDQ E DK D ZJD RDRCHHNQWVDLLQRIHPIBX DR CPLHS)
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KLDVDQ GHQJDQ HOHPHQ HVWHWLNPX\® QG D/LDPI DY S B SIMYNORND
EHQWXN GDQ ZDUQD GDODP KLDVDQ NWN 8& G D MHWKDG S&HRGHKUNKLDIL
VNRU PLQ 6& 6NRU OLQ 7DKDS JBPEBUKDQEDKQEZP HQOD
WHUGDSDW GRURQJDQ XQWXN O H E LIXURGHIQ FAUHRINDDSIDWL D X D @ 8 QDX
GLSHUNXNXKNDQ GDODP DVSHN LQL ,WHP GREX SKIQQSHIVDMINWD ® HED
\DNLQ GDODP SURVHYV SHPEHQW XN D QHQ.DIKIM® N B R \DURIGHN.INQEH @ NI
GDQ WDKDS 7LQJJL PHQXQMXNNDQQWND\GKBRW SRNS QWLDNLYON
OHELK ODQMXW $NKLU VHNDOL K DANND G DEDLKSIDADD SLHAEIR R0 DRH Q |
3DVRMHPEHUL LQVSLUDVL \DQJ NXDW NHSQGILBHDQ MB & GID@DIPQRIH

PHQDULN 6& 6NRUOLQ 7DKDS $PORV 7L GHQJIDENWRD PR YLSP
7LQJJL GHQJDQ MHODV PHQ\RNR Q JODLVV. K RADSDQVNDHIVIHIDLX UK @ DDV
6NRU OLQ 7DKDS 7LQJJL GDQ WIDKX®E NS VHOIU X K [0 DALV G

NHVHOXUXKDQ PHQXQMXNN D QCEROKDEZ BEMHEHU XQDQ Q@ HVDQ SRVLWL
NUHDWLYLWL SHODMDU GDODP SURWMLSEQPEHQ®&XSIDWYW EHEWD Q S\C
PDVLK EROHK GLWLQJNDWNDQ KDXN® D/MEDKD ZAH$H R %M NKLDYL APHH
NHVDQ \DQJ VLJQLILNDQ GDODP PHREEDRQNINU NBRDKLWDQ PMHPIS
PHQJKDVLONDQKLDVDQ NHN\DQJ XQLN

2EMHNWLI ,QRYDVL 7HNQLN +LDVDQ .HN

-DGXDO ,QRYDVL7HNQLN+LDVDQ .HN

1R | BHUNDUD 0L( /DKDS
7HNQLN LQRYD®RWZHU .3PDAVQNIYIND W N 7LQJJL
6" KDVLO KLDVDQ NHN GDUL VHJL EHQ
BURGXN LQL PHPEHULNDQ NXDOLW $PDW 7LQ
6" ODPD GDQ VWDELO GDODP EHUEDJ
7HNQLN LQL PHQFLSWDNDQ KLDVI 7LQJJL
6" OHELK PHQDULN GDQ HVWHWLN
3HQJIJXQDDQ SURGXN LQL PHQJKD $PDW 7LQ
6" WLQJIJNDW SURIHVLRQDOLVPH\DQJ
7HNQLN LQRYDWLI LQL PHPEHULN 6HGHUKI
6" GDODPPHQFLSWDNDQKLDVDQ NHN
6D\D SHUFD\D WHNQLN LQRYDWLI 7LQJJL
6" \DQJPHQJJDEXQJNDQ XQVXU WUDC
0LQ .HVHOXUXKDQ 7LQJJL
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+DVLO GDSDWDQ NDMLDQ PHQXQM XNDW R)DRE B U\E B P B H U LNHN/DLN
SRVLWLI GDODP PHQLQJNDWNDQ NXBEEBDWLXKD&LO ENRYDQMWHN GDJ
7LQJJL 7DKDS 7LQJJL LQLPHQXQM®NRE®EHDKIDYZRPEDQQ DI 55O
PHPSHUEDLNL EHQWXN YLVXDO KLDVND@DN HNGMQWB® BD U 05 TDSDIWEN
PHQGHGDKNDQ EDKDZD SURGXN LQL RHP 88 WHEL.E MXOKDIQNQ KRLD G|
GDODP SHOEDJDL NHDGDDQ FXDFD 6G PBWRWQLY. 6NRADRDG KB
PHQFDSDL QLODL PDNVLPXP SDGD PYIQUWIP WD K B B Q$PIRAD Z DQSIU E
PHQJKDVLONDQ SHQLQJNDWDQ \DQJ NNWDEHDO®IOKIPDN B Y DNGDND D5
PHODOXL KDVLO DQDOLVLV 6' GLG®WDWLEDEOQ KB WBNQLURQ GLHAR,
PHQDULN GDQ HVWHWLN 6' 6NRU OL®&DS 7IQEDS LQLPHQJIDPEI
EDKDZD WHNQLN LQL EHUMD\D PHQ NGIX\DL\W N R QVHIO! N F-XQ HE\DVOHD\R' LKNDE
3DGD LWHP 6' PHQJJDPEDUNDQ EDKDZB GHDMXONDD@ KSLLDRENQN NHY
WDUDI SURIHVLRQDOLVPH \DQJ OHELK WMDIKPXIL $&'DW6MNRU DL Q6NRU
\DQJ KDPSLU PHQFDSDL QLODL PDNVLBRPEIYGRJIJL \PHONDDW BEL
EDKDZD SURGXN LQL PHPEDQWX PHQKSHNBBADDQ@ KXDUDWINGE N D
SURIHVLRQDOLVPH :DODX EDJDLPQOBEXSOBDOUP G B QR 8 N FSEHX
NHN EHUNXDOLWL 6 GDSDWDQ P H/Q X CEMHYXUNDNGIDQ SNDHG\VED Y [SKUDRSS Y6
GHQJDQ VNRU PLQLPXP 6' B6NRUOL®MD ,JDREOXOMENNRD EI
WHUGDSDW UXDQJ XQWXN OHELK P H MDIWLU NONXE NN O K PNRHVDEH W HNW D)X
HNVSORUDVL NUHDWLI 3DGD LWHP WNHU® ERKD Z® WS XQD NP HQ B.YIDRA
PHQJKDVLONDQ KLDVDQ NHN \DQJ PEROJPEQ @ RNEH® X @'V X B MRUDLQ/
7DKDS 7LQJJL EHUDGD SDGD 7DKDSEDKQZDLW HQIQPNQRQ XN NMDQC
HOHPHQ WUDGLVLRQDO GDQ PRGHQ EIBDQVNDHYD GHQIIPQSHHPNEBIS) WL
VNRU PLQ NHVHOXUXKDQ VHEDQ\DN LQENRU DIQDOLVLVD/KIF®UD N
PHQXQMXNNDQ EDKDZD LQRYDVL WHB®EZN K BBV B HQD QXNIFDND\ D
SRVLWLI GDODP PHQJKDVLONDQ SBREDNK DBIXMNQ SHD WKDM DMK E B
\DQJ PDVLK EROHK GLWLQJNDWND QN DKD E D& DNADV WO X QX KDLAD P POIRPE
\DQJ VLJQLILNDQ GDODP PHQLQJNDWDND QHXNWB®/LWD YS8VRDHOVLRE
SHQJJDEXQJDQ HOHPHQ WUDGLVLR @MOKEDYPREHKY GDODP SHPEHC

&$'$1*%1

OHQLQJNDWNDQ 3HPDKDPDQ WHQ@MDWUISHQIDXQDDQ EDKDQ DOW
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BHEDJDL ODQJNDK XQWXN PHPSHUNXNXWDDRHQ DH D BIH S HQW DXXXDE
GDODP KLDVDQ NHN GLV\RUNDQ XQWOXDLRH®F D US CE®DK B Q KSOH® V HIEQ
MXJD EROHK GLEHUL SHQGHGDKDQ WHBKBSXG\ELD KRQ HBG\DLI JDG
PHQJXUDQJNDQ ODJL NRV

OHQJIJDODNNDQ NUHDWLYLWL EHUNHQDDQ EHQWXN GDQ ZDUQD

'DODP XVDKD XQWXN PHQJHPEDQJNDSUDWSHN N O HIDQLERWR QD N QY IN
XQWXN EHUHNVSHULPHQ GHQJDQ SH®EDVYDKR BNHNW X NVWELDYQ WD WIS K
KDQ\D DNDQ PHUDQJVDQJ NUHDWLYLSUL MXQD DNEQRKPPHEOG QW/IXPS
PHQJKDVLONDQKLDVDQ NHN\DQJ PHRL®DQPHQBBHK YLVXDO\DQJ

OHODNXNDQ NHUMDVDPD GHQJDQ SLKDN OXDU

'DODP XVDKD)DREZHU ERWOMK PHQIJDGDNDQ NHUMDVDPD DQWDUD €
SHQJXVDKD NHGDL NHN \DQJ EHUEH]DNGBPHQRBDBXQQVPDDQ BHOHN DDX
GDODP KLDVDQ NHN /DQJNDK LQL GDBQW®@HP EDR2 Y IN® 8§ B S D C5GHIQRFH
HOHPHQ HVWHWLND \DQJ OHELK SHOHETSHUNDDD RURDWLN L WH NIDOQL
SURGXN XQLN\DQJEROHKPHQDULN SHUKDWLDQ SHODQJJDQ

.(6,038/%$1

,QRYDVL WHNQLN KLDVDQ NHN GHQJDmMOPHQSHREH N D @ DAUHDSX QI (X I
GLVLPSXONDQ EDKDZD SHQJJXQDDQ P SORZSRNIDMW B POIP E I$ bl ONED
VHQL KLDVDQ NHN GDODP NRQWHNVLRIQQ®L G B ND Q3W B BHQU N Q ODDGDNR
PHQWDK PDPSX PHPEXDWNDQ SHQJJXQDE® EW KDSH BBHIQIPRQQFNR G
SHQJXUDQJDQ NRV VHUWD PHQLQJEDWNMNQ G NGB F SHPEG GW & J.DXIDK
5DQJVDQJDQ SRVLWLI WHUKDGDS QUUSBQGYGWNDSH® B M Q UN®DOG B
EHUVDPD SURGXN LQL PHPEDQWX PHPEDSHERMDQ § B P D RLSUHPE WOIW
EXQJDGDQILIJXULQ\DQJNUHDWLI GXHYRMNPEHDULLDNQ XEBIQINXMGTND!
VHQL KLDVD)DRENU PHIOWMBMXNNDQ SHUXEDKDQ SRVLWIDQ@GDODP D
WHNVWXU GDQ SURIHVLRQDOLVPH KIEMUMDNHRHQHRQNNW QRY D\
KLDVDQ NHN GHQJDQ EHQWXN \DQJ O3EQ K D WND EALHOFDEHE D O!BI VDK O E
FXDFD VHUWD PHQFLSWD WHNVWNXUB\DQD IOHEWKX PMRPQLN GC@LQMXYM
WDKDS SURIHVLRQDOLVPH GDODP KDVLO DNKLU KLDVDQ NHN

5XMXNDQ
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6PLWK $ % -RKQVRQ & (Q KIR@FLHFIKEDLN B HHFR KD RIX JK , Q C
,QJUHGLHQWYV
%URZQ () :LOOLDPV * + & R Q B IHAMOLQ GGBRFEDWLR Q
/IHH - . 7DQ / 6 $OWHUQDWHYHFRUDMGRHQWYV LQ &D
ORKDPDG 1DMLE $EGXO *KDIDU GHENKGDGLRPBQRBUBIGL QMR LY

7THNQRORJL ODOD\VLD
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$-,$13(1(52.$$1626,2 (.2120, 3(1'$3$7$15(1'$+,6,
580$+ ', 0$/$<6,$ 6.,03('8/,.(6,+$7$18178.
.8038/$1% 3H.D %

+XVVLQ $E@DPQDPDOKD $EGXO -DEDU

3XVDW 3HQJDMLDQ (NRQRPL .HZDQJDQ GDQ 3HUE
8QLYHUVLWL 8WDUD ODOD\VLD
KXVVLQ  #XXP MOBX{XUD DEGMDEDU#JRY P\

$EVWUDN

.DMLDQ LQL PHQHURND VRVLRHNRQRPL SHQHULPD 3H.D
XQWXNPHQHUDQJINDQ FLUL FLULPHUHND PHQJHQDO SD
PHQ\LDVDW IDNWRU ULVLNR XWDPD \DQJ GLNDLWNDQ ¢
1&' WHUDWDV \DQJ GLGLDJQRVLV GL NDODQJDQ PHUHN
GLMDODQNDQ PHQJJXQDNDQ GDWD GDULSDGD
SHPEROHKXEDK WHUPDVXN XPXU MDQWLQD HWQLN W
GDQ VWDWXV PHURNRN $QDOLVLV UHJUHVL ORJLVWLN
WLQJJL VHEDQ\DN PHQXQMXNNDQ EDKDZD PRGHO LV
\DQJ NHWDUD NHEROHKXEDKDQ GDODP GDWD +DVLO GD
ULVLNR\DQJ SDOLQJ NHWDUD XQWXN PHQJKLGDS KLSHU
GDQ VLVWROLN \DQJ OHELK WLQJJL GLLNXWL ROHK MDG
GDQ VWDWXV PHURNRN \D 7DPEDKDQ SXOD ULVLNR KL
WHUXWDPDQ\D EDJL PHUHND \DQJ EHUXPXU GDQ WL
LQL PHQ\XPEDQJ NHSDGD SHPDKDPDQ \DQJ OHELK EDLN
SHQHULPD PDQIDDW 3HND % GL ODOD\VLD GDQ IDNWF
NHSDGD SUHYDOHQV 1&'\DQJWLQJJLGDODP NDODQJDQ |
SDVWL IDNWRU ULVLNR XWDPD\DQJGLNDLWNDQ GHQJDQ
GDVDU GDQ SURIHVLRQDO SHQMDJDDQ NHVLKDWDQ ER
FDPSXU WDQJDQ\DQJ GLVDVDUNDQ XQWXN PHQLQJNDW N
WHUGHGDK LQL 6HEDJDL NHVLPSXODQ SHQ\HOLGLNDQ
EHUKDUJD WHQWDQJ SURILO VRVLR HNRQRPL SHQHULPLE
ULVLNR \DQJ GLNDLWNDQ GHQJDQ 1&' GDODP NDODQJD(
3HQHPXDQ LQL PHQHNDQNDQ NHSHQWLQJDQ PHQDQJDQ
PHPEDQJXQNDQ LQWHUYHQVL \DQJ GLVDVDUNDQ XQWX
SHQGXGXN % GL 0DOD\WLD OHWRGRORJL GDQ SHQH
SHQ\HOLGLNDQ PDVD GHSDQ WHQWDQJ SHQHQWX VRVLR
\DQJ EHUNDLWDQ GHQJDQ 1&' GL 0DOD\VLD GDQ QHJDUL
VHGHUKDQD\DQJ ODLQ

.DWD .XQFL KLSHUWHQVL UHJUHVL ORJLVWLNLNRJUH
WHNDQDQ GDUDK
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ODOD\VLD WHODK GLFDEDU GHQJDQ LVX NHVLKDWDQ D
SHQ\DNLW WLGDREKRBMPRQNEWE AK"LMBEQYMMODK PHQM
SXQFD XWDPD NHPDWLDQ QHJDUD 1&' WHUPDVXN SHQ\
KLSHUWHQVL GDQ SHQ\DNLW NDUGLRYDVNXODU GDQ
KLGXS \DQJ WLGDN VLKDW VHSHUWL GLHW \DQJ WLGDI
3HQ\DNLW SHQ\DNLW LQL VHFDUD WLGDN VHLPEDQJ P
EHUSHQGDSDWDQ UHQGDK \DQJ PHPSXQ\DL DNVHV WHL
GDQ OHELK EHUNHPXQJNLQDQ WHUOLEDW GDODP WLQ.
GDULSDGD NHNDQJDQ NHZDQJDQ

3URJUDP 6NLP 3HGXOL .HVLKDWDQ XQWXN .XPSXODQ ¢
GLODQFDUNDQ ROHK NHUDMDDQ 0DOD\VLD SDGD XQW
JRORQJDQ EHUSHQGDSDWDQ WHUHQGDK QHJDUD %
GDULSDGD XVDKD NHUDMDDQ XQWXN PHQLQJNDWNDQ DN
UDN\DW O0DOD\VLD NKXVXVQ\D PHUHND \DQJ NXUDQJ Et
NHNDQJDQ NHZDQJDQ NXPSXODQ % \DQJWHUGLUL GD
EXODQDQ NXUDQJ GDULSDGD 50 UXMXN -DGXDO
NHWDUD XQWXN PHQJDNVHY SHQMDJDDQ NHVLKDWDQ
GLDJQRVWLN EROHK PHQMDGL VDQJDW PDKDO PHQ\HED
LQL PHQDQJJXKNDQ PHQGDSDWNDQ UDZDWDQ SHUXED!
VHSHQXKQ\D .HOHZDWDQ GDODP PHQGDSDWNDQ U
PHQJDNLEDWNDQ PDVDODK NHVLKDWDQ \DQJ OBIELK VH
XQWXN GLUDZDW

VL UXPDK O0DOD\VLD GDUL VHJL SHQGDSDWDQ GHQJD(
VHEXODQ GDQ MXODW SHQGDSDWDQ NXUDQJ GDULSDG
PDMRULWL LVL UXPDK % 0DOD\VLD PHPSXQ\DL VXPEHL
PXQJNLQ EHUJHOXW XQWXN PHPHQXKL NHSHUOXDQ DVD'
SHQMDJDDQ NHVLKDWDQ 3URJUDP 3HND % EHUWXMXEC
NHVLKDWDQ GDQ EDQWXDQ NHZDQJDQ NHSDGD SHQGXG
FLUL VRVLRHNRQRPL NXPSXODQ % DGDODK SHQWLQJ >
SURJUDP \DQJ EHUNHVDQ VHSHUWL SURJUDP 3HND
NHVHMDKWHUDDQ PHUHND 6HSHUWL \DQJ GL@BMILNDQ

SRSXODVL WHUEDZDK 6HEDJDL FRQWRK MXODW SH(
\DQJ GLWXQMXNNDQ GDODP MDGXDO VHEHOXPQ\D ERO
NXUXQJDQ SHQGDSDWDQ NKXVXV SHQHULPD SURJUDP
SHQGDSDWDQ PHGLDQ NXPSXODQ % EROHK GLJXQDN
EDQWXDQ NHZDQJDQ GDQ VRNRQJDQ \DQJGLSHUOXNDQ }
FLUL VRVLRHNRQRPL NXPSXODQ % \DQJ ODLQ VHSH!
SHNHUMDDQ GDQ DNVHV NHSDGD NHSHUOXDQ VHSHU
PHPEHULNDQ PDNOXPDW WDPEDKDQ WHQWDQJ NHSHUO:
ROHK SHQHULPD 3HND %
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-DGXDODVLILNDVL3HQGDSDWDQ OHQJLNXW ,VL 5XPDK
, VLUX . XPSXC 3HQGDSDWDQ O -XODW3HQGD

% % . XUDQJ GDULS
% +
% +
%
0 0 +
0 +
0 +
0 +
7 7 +
7 DWDX O

6XPEHU /DSRUDQ 7LQMDXDQ 3HQGDSDWDQ ,VL5XPDK GD
‘260

3URJUDP LQL EHUWXMXDQ XQWXN PHQDQJDQL LVX LQlI
NHVLKDWDQ SHUFXPD NHSDGD PHUHND \DQJ OD\DN 3UR
NHVLKDWDQ WHUPDVXN 1&' VHSHUWL GLDEWWHWDKLS!
SHQ\DNLW EHUMDQJNLW VHSHUWL EDWXN NHULQJ GDQ |
NOLQLN NHVLKDWDQ \DQJ GLWHWDSNDQ GL VHOXUXK QH
GHQJDQ NHVLKDWDQ NHDGDDQ \DQJ PHQHULPD UDZDWD
.HPHQWHULDQ .HVLKDWDQ O0DOD\VLD NLOD\NNUWDQW XMX
SURJUDP WHUVHEXW %HUGDVDUNDQ VWDWXV % PHUF
+LGXS %6+ SDGD WDKXQ LQGLYLGX LQL GLGDIWD!L
SURJUDP WHUVHEXW 7LGDN NLUD NHDGDDQ NHZDQJDQ
DNDQ GDSDW PHQJDPELO EDKDJLDQ GDODP SHPHULN
SHQGDIWDUDQ DXWRPDWLN

3H.D % DGDODK VHEDKDJLDQ GDULSDGD XVDKD EHVDL
DNVHV GDQ KDVLO SHQMDJDDQ NHVLKDWDQ GLQVHOXU X
6WUDWHJILN .HEDQJVDDQ EDJL 3HQ\DNLW 7LGNDXD®BHUM
XQWXN PHQJXUDQJNDQ EHEDQ SHQ\DNLW WLGDN EHUMI
MXJD EHUSRWHQVL XQWXN PHQLQJNDWNDQ KDVLO NH
SHQMDJDDQ NHVLKDWDQ XQWXN LQGLYLGX GDQ NHUDM
NHVLKDWDQ DZDO PHODOXL VDULQJDQ GDQ PBQ\HGLDN
':DODXSXQ SURJUDP 3HND % WHODKPHQHULPD SXMLDQ
XQWXN PHQLQJNDWNDQ DNVHV GDQ KDVLO SHQMDJDE
NHUDJXDQ WHQWDQJ SHODNVDQDDQ GDQ NHEHUNHVDQD
NDMLDQ PHQJHQDL FLUL VRVLRHNRQRPL SHQHULPD SUR.

.DMLDQ LQL DNDQ PHQJJXQDNDQ GDWD 3H.D % XQWXN
SHQHULPD 3H.D % GL ODOD\VLD :DODXSXQ GDWD SHQG
VXPEHU LQL IDNWRU SHQWLQJ ODLQ VHSHUWEPEUODQJD
MDQWLQD WDKDS SHQGLGLNDQ SHNHUMDDQ GDQ MHC
PHQGDSDWNDQ JDPEDUDQ WHQWDQJ SURILO VRVLRHN
EHUSHQGDSDWDQ UHQGDK .DMLDQ WHUGDKXOX PHQ X
UXPDK ODOD\VLD \DQJEHUSHQGDSDWDQ UHQGDK PHQJKLE
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PHQJDNVHYV SHUNKLGPDWDQ SHQMDJDDQ NHVLKDWDQ
SHQJHWDKXDQ NHNDQJDQ NHZDQJDQ GDQ DNVHV WHU
NHVLKDWDQ .DQDSDWK\ =DLQXGLQ HW DO 7
PHQXQMXNNDQ EDKDZD LVL UXPDK ODOD\VLD EHUS
EHUNHPXQJNLQDQ PHQJDODPL NHWLGDNDPDQDQ PDNI
PHQFXNXSL GDQ SHOXDQJ SHQGLGLNDQ \DQJWHUKDG
.DMLDQ LQL EHUWXMXDQ XQWXN PHPEHULNDQ SHPDKDP]
FDEDUDQ \DQJ GLKDGDSL ROHK LQGLYLGX GDQ LVL U
ODOD\VLD VHUWD XQWXN PHPDNOXPNDQ UHND EHQWX
NHSHUOXDQ NKXVXV PHUHND GHQJDQ PHQJDQDOLVLYV
VRVLDO

BHKXEXQJDQ LWX SURJUDP 3HND % PHUXSDNDQ SURMH
\DQJ EHUWXMXDQ PHQ\HGLDNDQ SHUNKLGPDWDQ SHQM
EHUSHQGDSDWDQ UHQGDK 'L VHEDOLN NHMD\DDQ SUR
NHSDGD SHQMDJDDQ NHVLKDWDQ XQWXN JRORQJDQ EH!
GLNHWDKXL WHQWDQJ FLUL VRVLRHNRQRPL SHQHULPD
PHUHND OHQJHWDKXL SHUNDLWDQ DQWDUD VWDWXV VR
DGDODK SHQWLQJ XQWXN PHZXMXGNDQ LQLVLDWLI NH\
PHQJXUDQJNDQ NHWLGDNVDPDDQ NHVLKDWDQ SHQGXG X
SHQ\HOLGLNDQ LQL DGDODK XQWXN PHQLODL KXEXQJDQ
ULVLNR SHQ\DNLW GDODP SRSXODVL EDQGDU 0DOD\V|
SURJUDP 3HND %

$-,$1/(3$6

.DMLDQ <XVRII HW DO PHQJHQDL NHVLKDWDQ GDQ |
ODOD\VLD PHQGDSDWL SHPEROHKXEDK VRVLRHNRQRPL \
GDQ SHNHUMDDQ PHPEHUL NHVDQ EHVDU NHSDGD NHVLK
NHV EDJL KDVLO NHVLKDWDQ \DQJ OHELK EDLN XQWXN
FDPSXUWDQJDQ\DQJPHQDQJDQL SHQHQWX VRVLR HNRC
ODOD\VLD SHUOX PHQDQJDQL SHQHQWX VRV L CHOWMMY L K D'
3HQXOLV PHQHNDQNDQ NHSHUOXDQ XQWXN VWUDYV
NLUD NHGXD GXD DNVHV SHQMDJDDQ NHVLKDWDQ GDQ II
EHVDU \DQJ PHPSHQJDUXKL NHVLKDWDQ OHQJJXQDND
3HQGDSDWDQ GDQ 3HUEHODQMDDQ ,VL 5XPDK +,(6
PHODNXNDQ SHQ\HOLGLNDQ WHQWDQJ FLUL VRVLRHN
7LQMDXDQ PHQGDSDWL EDKDZD PDMRULWL SHQGXGXN
NDZDVDQ PHWURSROLWDQ GDQ SHQGDSDWDQ VHUWD J
XWDPD PHUHND .DMLDQ LQL MXJD PHQHNDQNDQ QLOD
NHPDKLUDQ GDODP PHQLQJNDWNDQ NHGXGXNDQ VRVLRF

1J HW DO PHQGDSDWL WHUGDSDW WUHQG SHODQ!|
PHQLQJNDW GL ODOD\VLD \DQJPHQ\XPEDQJVHFDUD VLJ
':DODX EDJDLPDQDSXQ NDMLDQ LWX MXJD PHQHNDQND
SHPDQWDXDQ SHODQFRQJDQ SHUXEDWDQ \DQJ OHELK
PHQHULPD UDZDWDQ SHQMDJDDQ NHVLKDWDX \DQJ VHOL
PHQGDSDWL EDKDZD VLVWHP SHQMDJDDQ NHVLKDWDQ ¢
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WHUPDVXN SHUXQWXNDQ VXPEHU SHQMDJDDQ NHVLKDV
ZLOD\DK EHUEH]D GDQ NHNXUDQJDQ SDNDU SHQMDJDD
GDODP NDMLDQ PHUHND %DJL PHQLQJNDWNDQ NXDO|
NHVHOXUXKDQ NDMLDQ LWX MXJD PHQHNDQNDQ NHSHU(
DQWDUD VHNWRU SHQMDJDDQ NHVLKDWDQ DZD® GDQ VZ
VDWX ODJL VLDVDWDQ PHQJHQDL NHVDQ SD @IBPIN &29
NHVLKDWDQ O0DOD\VLD OHQXUXW ODSRUDQ LWX ZDEDN
GDODP VLVWHP SHQMDJDDQ NHVLKDWDQ VHSHUWL N
NHVLKDWDQ GDQ NHPXGDKDQ SHQMDJDDQ NHVLKDWDQ
WHPSDW .DMLDQLWX MXJD PHQHNDQNDQ NHSHQWLQJDC
NHVLKDWDQ GLJLWDO XQWXN PHQLQJNDWNDQ SHQ\DF
NHVHGLDDQ NULVLV NHVLKDWDQ PDVD KDGDSDQ

SHQ\HOLGLNDQ WHUGDKXOX WHODK PHQXQMXNNDQ ED
SHUDPDO \DQJ VLJQLILNDQ EDJL 1&" +RVVHLQSRRU HW

,DPHQMHMDVNDQ DNVHV NHSDGD SHQMDJDDQ NHVL
SHQHQWX VRVLRHNRQRPL NHVLKDWDQ \DQJ ODLQ %UDY
GDQ UDNDQ VHNHUMD GLVHEDENDQ VWDWXYV VRVL
% O0DOD\VLD DPDW WHUGHGDK NHSDGD KDVLO NHVLKD
VRVLRHNRQRPL SHQGXGXN % VHUWD IDNWRU ULVLNR \
SRSXODVL LQL DGDODK SHQWLQJ XQWXN PHZXMXGNDQ
GLVHVXDLNDQ XQWXN PHPHQXKLNHSHUOXDQ NHVLKDWD

6WDWXV VRVLRHNRQRPL DGDODK SHQXQMXN SHQWL:
PHPSHQJDUXKL DNVHV NHSDGD VXPEHU SHOXDQJ GDQ
PHQJJDODNNDQ DWDX PHQJKDODQJ NHVLKDWDQ $GOF
GLRSHUDVLNDQ GDODP NDMLDQ LQL GHQJDQ SHWXQMXN
GDQ SHQGDSDWDQ 3HQGLGLNDQ PHPSXQ\DL NHVDQ \DQ
NHUDQD LD PHPSHQJDUXKL SHQJHWDKXDQ NHVLKDWDQ
SHQMDJDDQ NHVLKDWDQ /LQN 3KHODQ BHODLQ
WLQJNDK ODNX GDQ SHUVHNLWDUDQ DGDODK@HUDPDC
SDOLQJ ELDVD GL O0DOD\VLD VHSHUWL KLSWUWWHS®W. C
GHQJDQ IDNWRU JD\D KLGXS VHSHUWL PHURNRN WLGDN
,QVWLWXW .HVLKDWDQ $ZDP %DQJVD GDQ MDQWL
EROHK PHPEHUL NHVDQ NHSDGD KDVLO NHVLKDWDQ NH
VXPEHU VHUWD SHQGHGDKDQ NHSDGD GLVNULPLQDVL GI
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0(72'2/2*, .%$-,%1
SDMDK PHQXQMXNNDQ EDJDLPDQD IDNWRU SHPEROHKX
KLGXS LDLWX PHURNRN GDQ %0, SHQJXNXUDQ WHNDQLEL

ESBVI\VWROLN GDQ VRVLR HNRQRPL LDLWX XPXU MD
SHPEROHKXEDK EHUVDQGDU LDLWX IDNWRU ULVLNR SHQ

SBHPEROHKXEDK 7LC

6RVLR (NR
*D\D +LGX{ BHQJXNXUDQ 7HNO (
8P XU
OHURNR ESBGLDVWRO
-DQWL(
%0, ESBV\WVWROLN Q
(WOLN
v
YDNWRU 5L
3HQ\DNLW
Wulo Zpy zZ2 E-
5DMDK .HUDQJND ORGHO .DMLDQ
7TUXHWW HW DO PHQJJXQDNDQ DQDOLVLY PXOWLYL

JUDPLQJKDP XQWXN PHPELQD PRGHO UHJUHVLKORJLVW]
PHQMDGL NDHGDK DQDOLVLY GDWD ELQDUL DWDX GLNR
SHUXEDWDQ

SHPEROHKXEDK GDODP NDMLDQ LQL WHUGLUL GDULSD
SHPEROHKXEDK WLGDN EHUVDQGDU 3HPEROHKXEDK E
VWDWXV 1&" GDODP NDODQJDQ UHVSRQGHQ \DQJ GLNHOL
SHPEROHKXEDK WLGDN EHUVDQGDU LDODK XPXU ,QGt
SHURNRN MDQWLQD HWQLN ESB GLDVW GDQ ESB V\V'
GLDQJJDS VLJQLILNDQ $QDOLVLV UHJUHVL ORJLVWLN
PHODSRUNDQ QLVEDK RGGV XQWXN PHQHQWXNDQ ULV
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SHUNDLWDQ DVDV DQWDUD 1&" GDQ SHPEROHKXEDK SH
PRGHO UHJUHVL ORJLVWLN GLSDVDQJ GDODP EDKDJLDQC
GLNRWRPLEHULNXW XQWXN 1&'

< MLND WLDGD 1&'\DQJ ZXMXG
< MLND ZXMXG 1&'

.HPXGLDQ ORJLW XQWXNUHJUHVL ORJLVWLN EHUJDQGD

J [ ESBGLDVW ESBV\VW JHQGHUBLG DJH JL
EPLBJUS PHURNRN

HSXWXVDQ\DQJGLWXQMXNNDQ ROHK NHEDUDQJNDOLD!

L LY ) g

LDODK SLQWDVDQ < V LDODK SHNDODBEOUHSB GLIDY WA
ESB VIVW MDQWLQD XPXU HWQLN %0, GDQ PHURNRN
DQDOLVLV VHEDJDL SHQJHNRGDQ DWDX XQWXN KDVL
SHUDPDO EHUWHUXVDQ GDQ SHQJHNRGDQ WLUXDQ PLV
+LSRWHVLV QRO \DQJ PHQGDVDUL PRGHO NHVHOXUXKDQ
GHQJDQ VLIDU 3HQRODNDQ WHUKDGDS KLSRWHVLV QRO
NXUDQJQ\D VDWX WLGDN VDPD GHQJDQ VLIDU GDODP S
SHUVDPDDQ UHJUHVL ORJLVWLN PHUD P D OWIDSDXHEDLLD Q
SHPEROHKXEDK EHUVDQGDU < 7DIVLUDQ NHSXWXVDQ Gl
XQWXNNHGXD GXD SHUDPDO NDWHJRUL GDQ EHUWHUXV|

/IDQIJNDK ODQJNDK GDODP SHQ\HOLGLNDQLQL GLMHODVI

L OHQHQWXNDQ SHPEROHKXEDK\DQJ SHUOX GLPDVXI
LL -DGXDONDQ SHPEROHKXEDK XQWXN PHQGDSDWNI
SRSXODVLLQL %

LLL -DGXDONDQGDQNHQDO SDVWL 1& WHUWLQJJL

3LOLK 1&' GHQJDQ SHUDWXVDQ WHUWLQJINR BQWDYUDVA D L
GHQJDQ UHJUHVL ORJLVWLN -DGXDO GLEDZDKPHQMHC
GDODP NDMLDQ LQL
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-DGXBAPEHUS5XMXNDQ 'DWD

'$3$7%1 .%-,9%1
$QDOLVLV ' 'LVNULSWLI

7XMXK GLDJQRVLV WHUDWDV GDODP NDOD QJDIXD$MXNU L
KLSHUNROHVWHUROHPLD IXQJVL EXDK SLQJJDQJ WHUM
NURQLN GDQ SHQ\DNLW MDQWXQJ NURQLN VHSHUWL \
+LSHUWHQVL PHUHNRGNDQ SHQ\DNLW WHUWLQJJL DQ\
SHUKDWLDQ EDKDZD SHQHULPD PXQJNLQ PHPSXQ\DL OH
VHJIJL SHQJDJLKDQ MDQWLQD SHQHULPD PDQIDDW OHOL
\DQJ OHELK EHVDU GDQ IXQJVL EXDK SLQJJDQJ WHUMHI
3HQHULPD PDQIDDW ZDQLWD SXOD PHPSXQ\DL S
KLSHUNROHVWHUROHPLD \DQJ OHELK WLQJJL D MXJD |
'LDEHWHYV OHOOLWXV GLGLDJQRVLV SDGD NDGDU \DQJ
PDQIDDW OHODNL GDQ ZDQLWD 3HQHULPD PDQIDDW
GLGLDJQRVLVY GHQJDQ SHQ\DNLW MDQWXQJ NURQLN P
OHELK EHUNHPXQJNLQDQ GLGLDJQRVLV GHQJDQ SHQ\DN
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5DMD%LODQJDQ 3HQ\DNLW PHQJLNXW -DQWLQD GDUL

-DGXDO PHQXQMXNNDQ GDWD GHVNULSWLI XQWXN GXD
WHNDQDQ GDUDK VLVWROLN ES V\VW GD Q WHNDSHIQ G
NDMLDQ LDODK 7HNDQDQ GDUDK VLVWROLN VHFE
GHQJDQ VLVLKDQ SLDZDL PP+J 1LODL WHNDQDQ G
PDNVLPXP LDODK GDQ PP+J PDVLQJ PDVLQK 7HNDC
PP+J VHFDUD SXUDWD GHQJDQ VLVLKDQ SLDZDL

GDUDK GLDVWROLN PLQLPXP GDQ PDNVLPXP LDODK GTC
7HNDQDQ GDUDK VLVWROLN PP+JDWDX OHBAROLINQJJL

PP+JDWDX OHELK WLQJJL GLDQJJDS KLSHUWH®@VL .DM
GDUDK \DQJ DJDN WLQJJL GDQ VHVHWHQJIDK LQGLYLG)
EHUGDVDUNDQ QLODL PLQ NHGXD GXD SHPEROHKXEDF
NHSHUOXDQ PHQJHQDO SDVWL IDNWRU ULVLNR XWDPD
NDODQJDQ SHQHULPD 3HND % VHUWD PHODNVDQDNLE
PHQJXUDQJNDQULVLNRLQLGDQ PHQLQJNDWNDQ KDVLO

-DGXBQDOLVLY GHVNULSWLI3HPEROHKXEDK
SHPEROFK 3HPHUK OLQ 6LVLI OLQLP ODNVLP
1 3LDZ

%SBGLD\

%SBV\VW

6WDWLVWLN GHVNULSWLI PHPEHULNDQ PDNOXPDW EHL
SHQHULPD 3HND % ODOD\VLD -DGXDO GLWXQMXNNDC
VRVLRHNRQRPL SHQHULPD PDQIDDW 3HND % GL 0DOD\\
VDL] VDPSHO 1 6DPSHO PHPSXQ\DL WDEXUDQ MD
GHQJDQ OHODNL GDQ SHUHPSXDQ 'DUL VHJL V
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DGDODK KLSHUWHQVL PDQDNDOD WLGDN 8PXU GLU
NXUDQJ GDULSDGD WDKXQ WDKXQ WDKXQ G
XPXU DGDODK VHSHUWL EHULNXW

GDQ NXUDQJ GDULSDGD %0, GLEDKDJL
NDWHJRUL NXUDQJ GDULSDGD GDQ OHEL
NXPSXODQ PHPSXQ\DL %0, GLLNXWL ROHK
GDULSDGD GDQ NXUDQJ GDULSDGD OHURNRN
GDULSDGD VDPSHO PDQDNDOD WLGDN PHURNRN GLUHNF
$NWLYLWL ILJLNDO GLODSRUNDQ DNWLI DNWLI
DNWLI ODMRULWL UHVSRQGHOQ GLNHQDO SDVWL V

,QGLD GDQ ODLQ ODLQ 'DUL VHIJL
PHQJDQJJXU PHQJDQJJXU EHNHUMD VHQGLU
EHNHUMD GL VHNWRU VZDVWD GDQ EHNHUMD XQ\
SHQGLGLNDQ NHEDQ\DNDQQ\D DGDODK GDUL VHNRODK
VHNRODK UHQGDK SHQJDMLDQ WLQJJL GDQ

3HQHPXDQ LQL PHPEHULNDQ JDPEDUDQ SHQWLQJ
SHQJJXQD 3HND % GL ODOD\VLD \DQJ EROHK GLJIX
NHPXQJNLQDQ IDNWRUULVLNR SHQ\DNLW WLGDN EHUMD

)DNWRU IDNWRU \DQJ OHPSHQJDUXKL 3HQ\DNLW +L¢
5HJUHVL/RJLVWLN

20HK NHUDQD KLSHUWHQVL PHQFDWDWNDQ SHUDWXVD
SHQHULPD PDND NDMLDQ LQJLQ PHQJHWDKXL IDNWRU
ORGHO UHJUHVL ORJLVWLN \DQJ GLEHQWDQJNDQ GDODP
SHUNDLWDQ DQWDUD SHOEDJDL IDNWRU GDQ \OMRW XV K
VWDWLVWLN /5 FKL VHEDQ\DN GHQJDQ QLODL S
PRGHO WHUVHEXW DGDODK VLJQLILNDQ VHFDUD VWD
PHQXQMXNNDQ EDKDZD PRGHO PHQHUDQJNDQ VHMXPO
KLSHUWHQVL 1LVEDK NHPXQJNLQDQ 25 GDODP MDGX
NHPXQJNLQDQ KLSHUWHQVL XQWXN SHUXEDKDQ XQLW G
PHQJHNDONDQ SHPEROHKXEDK ODLQ \DQJWHWDS

$QDOLVLY PHQXQMXNNDQ EHEHUDSD IDNWRU GLNDLWNLE
WHUDWDV GDODP NDODQJDQ SHQHULPD 3HND % GL 0D
GLDVWROLN LDODK S PHQXQMXNNDQ EDKD:
XQLW WHNDQDQ GDUDK GLDVWROLN NHPXQJNLQDQ PH
VHEDQ\DN %BHILWX MXJD 25 XQWXN WHNDQDQ GDL
S PHQXQMXNNDQ EDKDZD EDJL VHWLDS SHQLQ.
VLVWROLN NHPXQJNLQDQ PHQGDSDW SHQ\DNLW WHUDYV
MXJD GLNDLWNDQ VHFDUD VLJQLILNDQ GHQJDERKSHQ\DN

S PHQXQMXNNDQ EDKDZD ZDQLWD DG
EHUNHPXQJNLQDQ GDULSDGD OHODNL XQWXN PHQJKLGD
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-DGXBQDOLVLY '"HVNULSWLI3HQHULPD 3H.D % 7DKXQ
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8PXU MXJD GLWXQMXNNDQ VHEDJDL IDNWRU\DQJ VLJQLI

PHPSXQ\DL $7$8 VHEDQ\DN S GDQ PHUHND
NH DWDV PHPSXQ\DL $7$8 VHEDQ\DN S EHL
EHUXPXU WDKXQ 6HPHQWDUD LWX HWQLN PHPSX
GHQJDQ LQGLYLGX &LQD PHPSXQ\DL 25 VHEDQ\DN
PHPSXQ\DL 25 VHEDQ\DN S GDQ LQGLYLGX
PHPSXQ\DL 25 VHEDQ\DN S EHUEDQGLQJ LQ
PHPSXQ\DL NDLWDQ \DQJ NHWDUD GHQJDQ SHQ\DNLW W
3HND % ,QGLYLGX GHQJDQ %0, PHPSXQ\DL 25

EHUEDQGLQJ LQGLYLGX GHQJDQ %0, GL EDZDK PHQX
OHELK UHQGDK GLNDLWNDQ GHQJDQ NHPXQJNLQDQ \DQ
SHQ\DNLW WHUDWDV 7LGDN WHUGDSDW SHUEH]DDQ \C
PHQJKLGDS SHQ\DNLW WHUDWDV DQWDUD PHUHND \DQJ
\DQJ PHPSXQ\DL %0, OHELK GDULSDGD  $NKLU VHNDOL
IDNWRU\DQJ VLIJQLILNDQ GHQJDQ LQGLYLGX\DQJPHUR
S EHUEDQGLQJEXNDQ SHURNRN

20HK LWX NDMLDQ UHJUHVL ORJLVWLN NDPL PHQXQMXN
VRVLRHNRQRPL WHUPDVXN WHNDQDQ GDUDK MDQWLQ
GLNDLWNDQ GHQJDQ SHQ\DNLW XWDPD GDODP NDODQJCLC
SHQHPXDQ LQL EROHK PHPEDQWX GDODP SHPEDQJXQD
GLVDVDUNDQ \DQJ EHUWXMXDQ XQWXN PHQJXUDQJINDC
SRSXODVL LQL 3HPEROHKXEDK \DQJ VHFDUD VLJQLIL
KLSHUWHQVLDGDODK VHSHUWL EHULNXW

-DGXDOLVEDK NHPXQJNLQDQ GDQ QLODL S \DQJ VHSDG
SHUDPDO
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%YHUGDVDUNDQ -DGXDO NLWD GDSDW PHOLKDW EDKD.
NHFXDOL EPLBJUS GDQ NXPSXODQ XPXU WDKX
\DQJ VLIJQLILNDQ VHFDUD VWDWLVWLN GHQJDRQSHPERC
PRGHO WHUVHEXW PHPSXQ\DL QLODL 5 NXDVD GXD SV}
PHQXQMXNNDQ EDKDZD SHPEROHKXEDK \DQJ GLVHUWD
VHEDKDJLDQ EHVDU YDULDVL NHKDGLUDQ KLSHUWHQV
EDKDZD PRGHO LQL VHVXDL XQWXN GDWD

20HKLWX ORJLW\DQJGLUDPDONDQ EDJL

+LSHUWHQVL ESBGLDVW ESBV\VW
XPXU JUSB XPXU JUSB XPXU JU
XPXU JUSB XPXUBNXFLQJ GDQ XP
HWQLNBNXFLQJ B,QGLD HWQLNBNXFLQJ B/DL:
EPLBJUSB PHURNRNB<D

3HUVDPDDQ PHPEHULWDKX EDKDZD XQWXN VHWLDS SHC
GLDVWROLN ORJ RGGV KLSHUWHQVL PHQLQJNDW VHEDQ
ORJ RGGV KLSHUWHQVL PHQLQJNDW VHEDQ\DN XQW
PHPSXQ\DL SHNDOL PHQXQMXNNDQ EDKDZD PHQM
NHPXQJNLQDQ KLSHUWHQVL EHUEDQGLQJ OHODNL 3HN
PHQXQMXNNDQ EDKDZD GHQJDQ SHNDOL WHUWLQJJL ED
PHQXQMXNNDQ EDKDZD XPXU \DQJ OHELK WXD P}
EHVDU KLSHUWHQVL 6HUXSD GHQJDQ NDWHJRUL HWQL
EHUEH]D EH]D 'HQJDQ PHQMDGL &LQD DWDX ,QGLD PHC
GHQJDQ GDQ PDVLQJ PDVLQJ EHUEDQGLQJ GHQ
BHPHQWDUD LWX SHURNRN PHPSXQ\DL SHNDOL
PHQMDGL SHURNRN PHQLQJNDWNDQ NHPXQJNLQDQ KLSH

(6,038/$1'$1 &$'$1*$1

ORGHO UHJUHVL ORJLVWLN PHQJHVDKNDQ UDPDIODQ NDF
GHQJDQ JDEXQJDQ IDNWRU GHPRJUDIL GDQ JD\D KLGXS
PHPSXQ\DL EDFDDQ %0, GDQ WHNDQDQ GDUDK @L@®J OHEL
DWDX &LQD PHPSXQ\DL ULVLNR \DQJ OHELK WLQJJL X
PHPED\DQJNDQ EDKDZD SURJUDP \DQJ GLVDVDUNDQ XQV
KDUXV PHQ\DVDUNDQ NXPSXODQ EHULVLNR WLQJJL LQL
SHUXEDKDQ JD\D KLGXS VHSHUWL SHQXUXQDQ EHUDW E|
GHQJDQ SHQHPXDQ LQL XVDKD XQWXN PHQJHODNNDQ K|
NHSDGD PHQJDZDO WHNDQDQ GDUDK PHQJJDODNNDQ ¢
DNWLYLWL ILILNDO GDQ EHUKHQWL PHURNRN GDQ PHQ\
XQWXN PHQJHNDONDQ %0, \DQJ VLKDW 7DPEDKDQ SXO
NHSDGD SRSXODVL EHULVLNR WLQJJL VHSHUWL ZDQLWD
WDKXQ NH DWDV GDQ RUDQJ &LQD ,QGLD DWDX HWQLN ¢
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.DMLDQ LWX MXJD PHQHNDQNDQ SHUDQDQ SHQWLQJ ¢
PHQDQJDQL SHQHQWX VRVLDO NHVLKDWDQ \DQJ PHQ\XP
WLQJJL GDODP NDODQJDQ LVL UXPDK EHUSHQ ®DSDWD Q
6WUDWHJIL .HEDQJVDDQ EDJL 3HQ\DNLW 7LGDN %HUMDOQ
EHUWXMXDQ XQWXN PHQ\HGLDNDQ VDULQJDQ GDQ LQW
EHUSHQGDSDWDQ UHQGDK DGDODK ODQJNDK NH DUDK
OHELK EDQ\DN SHUOX GLODNXNDQ XQWXN PHQDQJDQ
NHPLVNLQDQ NHDGDDQ KLGXS \DQJ EXUXN GDQ DNVH
SHQMDJDDQ NHVLKDWDQ 3HPEXDW GDVDU KDUXV PHQH
EHUDVDVNDQ NRPXQLWL \DQJPHQJJDODNNDQ SLOLKDQ
DNVHV NHSDGD SHUNKLGPDWDQ SHQMDJDDQ NHIVLKDWD ¢
,QL EROHK GLFDSDL PHODOXL LQLVLDWLI VHSHUWL
SHUNKLGPDWDQ SHQMDJDDQ NHVLKDWDQ EHUVXEVLGL
LWX SHUOX DGD WXPSXDQ XQWXN PHPLQLPXPNDQ NHW
GDODP DNVHV NHSDGD SHUNKLGPDWDQ SHQMDJDDQ NHV

3HQ\DNLW WLGDN EHUMDQJNLW 1&' LDODK NHELPEDQ
VHOXUXK GXQLD GDQ DGDODK SHQWLQJ XQWXN WHU
PHQ\XPEDQJ NHSDGD SHUNHPEDQJDQ GDQ IDNWRU UL
SRSXODVL 3HQ\HOLGLNDQ PDVD GHSDQ EROHK PHPEDQ
EDLN SXQFD 1&' GDQ PHPEDQJXQNDQ UDZDWDQ \DQJ Ft
EHEHUDSD ELGDQJ EHUGDVDUNDQ SHQHPXDQ NDMLDQ \I

3HUWDPD OHELK EDQ\DN NDMLDQ SHUOX GLODNRNDQ W
GDODP SRSXODVL VHODLQ ODOD\VLD ,QL EROHK PHOL
EHULNXWDQ SHUNHPEDQJDQ 1&' GDODP SHOEDJDL SRSX
NDMLDQ NHUDWDQ UHQWDV \DQJ PHPEDQGLQJNDQ SU}
PHUHQWDV SHOEDJDL QHJDUD 8QWXN PHZXMXGNDQ L
PHQDQJDQL IDNWRU IDNWRU LQL GDODP SHOEDJDL NRQ!
PHPEDQWX XQWXN PHQHPXL SHUVDPDDQ GDQ SHUEH]D
GLNDLWNDQ GHQJDQ 1&' PHUHQWDV SHOEDJDL GHPRJL
GLMDODQNDQ GDODP WHPSRK PDVD \DQJ SDQMDQJ ERO
KXEXQJDQ DQWDUD SHOEDJDL IDNWRU ULVLNR GDQ SH
UHQWDV EROHK PHPEDQWX XQWXN PHQJHWDKXL WHQWD
\DQJ PHQ\HUWDLQ\D WHWDSL PHUHND WLGDN ERSDW P}
PHQGDSDWNDQ SDQGDQJDQ \DQJ EHUKDUJD WHQWDQJ |
PHPELPELQJSHPEDQJXQDQ WHUDSHXWLN\DQJ OHELK GL
GLIXQDNDQ XQWXN PHQHQWXNDQ VXVXQDQ WHPSRUDO
1& EHUNHPEDQJ

. HWLJD SHQ\HOLGLNDQPXQJNLQ GLODNXNDQ XQWXN PH
GDQ PHQJHQDO SDVWL NDZDVDQ \DQJ EHUSRWHQVL XQV
RUJDQLVDVL NHVLKDWDQ WHODK PHOHWDNNDQ GDVD
PHQJJDODNNDQ GLHW \DQJ VLKDW GDQ DNWAK PWQDL]LNI
SROLVL LQL EHUNHVDQ PHQJXUDQJNDQ EHEDQ 1&' .DM|
NHVDQ SHUDWXUDQ LQL GDQ PHQHQWXNDQ ELGDQJ \
PHQLQJNDWNDQ NHEHUNHVDQDQQ\D $NKLU VHNDOL X
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LVL UXPDK EHUSHQGDSDWDQ UHQGDK GDQ PHQDQJDQL
LQWHUYHQVL WHUVXDL PHVWL GLEDQJXQNDQ GDQ GLQL
NHEHUNHVDQDQ LQLVLDWLI\DQJ EHUWXMXDQXNQ@WXN P}
NDZDVDQ EHUSHQGDSDWDQ UHQGDK PHPSXQ\DL DNVI
EHUNKDVLDW GDQ PHQJJDODNNDQ DNWLYLWL ILILNDO

+DVLO NDMLDQ VHFDUD ULQJNDVQ\D PHQXQMXNNDQ E|
SHQHQWX VRVLDO NHVLKDWDQ GDQ PHQ\HGLDNDQ LQWH
NHVLKDWDQ LVL UXPDK EHUSHQGDSDWDQ UH@GDNK GL 0D
\DQJ SHUOX GLWHPXL WHQWDQJ IDNWRU ULVLNR 1&'
PHPHUDQJLQ\D EDLN GL ODOD\VLD GDQ SRSXODVL ODLQ
PHPEHUL WXPSXDQ NHSDGD ELGDQJ LQL XQWXN OH
PHPDNOXPNDQ SHPEDQJXQDQ UDZDWDQ NHVLKDWDQ DZE

58-8.%1

$EGXOODK 0 $ $EX %DNDU 1 2WKPDQ 0 ) .DPDUXC
(FRQRPLF &KDUDFWHULVWLFV RI % *URXS LQ ODOD
SURFHHGLQJV 9RO 1R S

$EX +DVVDQ HW DO 7TKH UROH RI 3H.D % IVQ UHGXI
DPRQJORZ LQFRPH JURRSWIO® OCRABDHWDRLOWK (TXLW\

$OL $ ORKG 6LGLN 6 $EX 6DPDK $ SRYHUW\

(PSLULFDO (YLGHQFH IURP 5XUD QVDHEQDWELLRD DDO-RN/
$FDGHPLF5HVHDUFKLQ %XVLQHVV DQG 6RFLDO 6FLHQI

$OL 6 0 'XOODK 6 $ +DVVDQ 6 +RXVLQJFRQG
LQ ODOD\VLD $QRWHUGDMARQDO -RXUQDO RB%XVLQH\

&KHDK < . 7DQJ . & 6RFLRHFRQRPLF VWDWX\V
DPRQJWKH % LQODOD\VLD ,W\WWHPWMRFDUH YROHZQ D
+HDOWK DQG &0LQLFDO 6FLHQFHYV

&KLQ 0 . /HH < . ‘RQJ 6 6 7KH LPSDFW RI &2¢
KRXVHKROGV L@QWBORWWDRQDO -RXUQDO RI (QYLURQ
3XEOLF +HDOWK

'HSDUWPHQW RI 6WDWLVWLFV ODOD\VLD 0D O BRYMLWDHQW

'HSDUWPHQW RI 6WDWLVWLFVY ODOD\VLD Q LAVRIXHW\WH K R
6XUYH\5HSRUW
)DG]LO HW DO ,PSDFW RI 3H.D % RQ KHIDOWKFD!

-RXUQDO RI +HDOWKDQG 7UDQVODWLRQDO OHGLFLQH
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.DQDSDWK\ - %DUULHUV WR DFFHVVLGIRRHDOWK
FRPPXQLWLHV LQ .XDOD XIVSOW FKDDQGV+POPDQLWLHYV |
(GXFDWLRQ

.KDLUXGGLQ HW DO 7KH LPSDFW RI 3H.D % RQ
EHQHILFL{RULPINVO RI +HDOWK ODQDJHPHQW DQG 7HFKQFR

.KD]DQDK 5HVHDUFK ,QVWLWXWH 'HPDUWFDWLQJ
$QDO\VLV Rl ,QFRPHDQG &RQVXPSWLRQ

.RK ' 6DDG $ 6 6LQJK 5 1RQ FRPPXQLFDEOHC
SRRU FRPPXQLWLHV LQ 6RXWKHDVUWOIDAVD DR QPXIW@MNA
OHGLFDO 6FLHQFHYV

.RR < & <XVRI 1 $ ORKG 6KDULII = <DVVLQ
LQVHEXULW\ GLHW TXDOLW\ DQG ZHLJKW VWDWXV DP
LQ 3HQLQVXOB0 & B® B OLDKHD O WK

.RR < |/ )RR / + &KDQ < O /IlLP . |/ 8QGHUYV
DGGUHVVLQJ IRRG LQVHFXULW\ LQOQWEDYDLWLRYBERSIR
RI(QYLURQPHQWDO 5HVHDUFK DQG 3XEOLF +HDOWK

/P /. 7HK ; - KRR ( 0 &KRRQJ & . /ILP <
FDUHLQODOD\VLD 3UREOHPV GHOPRG/HO V OIREG U RE E

ODUPRW O 6RFLDO GHWHUPLQDQWY RI KHDOWK

ODUPRW 0 'LONLQVRQB6BFEDO GHWHUPLQ@QIRNVG RI Kt
8QLYHUVLW\3UHVV

ORKG +DQDILDK HW DO TKHHIITHFWLYHQHVM RI3H.D
DFFHVV DQG DIIRUGDELOLW\ DPRQWOGRDDYERPBD & RRX
3XEOLF +HDOWK 5HVHDUEFK

0XJLODQ * 1DLQJ / 6X 7 7 6RFLRHFRQRPLF C
FRPPXQLFDEOH GLVHDVHY DPRQJ ORZYUWOEFRBRRHEHOLGEG X O\
+HDOWK

1J & - /HH 3 < /HH < . &KHZ % + (QJNDW¥DQ - 3
%»DUULHUV DQG IDFLOLWDWRUV RI FDUH IRU SH
ODOD\VLD $ TXDOLWDWLYH VWXG\ $FKLHYHG IURP
KWWSV GRL RUJ MRXUQDO SRQH

1J & - 7HR & + O5DKPDQ $ 5 % +DQDIL 1 6 O
DQG KHDOWKFDUH VA\VWHP FKDOOHQJHV LQ WKH PDQD.
TXDOLWDWLYH VWXG\ %0- 2SHQ $FKLHYH
KWWSV GRL RUJ EPMRSHQ
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2PDU $ + .DGLU 1 5 :DKDE 6 $ $KPDG 5 )DF
WKHOHYHO RIDZDUHQHVV RI % KRXVHKROGV LQ ODOL
-RXUQDO RI ,VODPLFODUNHWLQJ

SDMDOLQJDP HW DO 6RFLRHFRQRPLF VWKOHW XV R
.ODQJ 9IDDOM\VLDQ -RXUQDO RI 3XEOLF +HDOWKOHGLF
6DOOHK 1 + 0 2PDU 1 % ORKDPHG = 7TKH LP

OLWHUDF\RQ % KRXVHKROGVY ILQDWHRURO WHRDDORR
RI $FDGHPLF5HVHDUFK LQ %XVLQHVV DQG 6RFLDO 6FLF

7DQ 6 6 /LP < O +RXVHKROG ILQDQFLDO YXOQH
SRRULQ 0BOBL\WDW ,QWHUQDWLRQDO
<XVRII 0 ) 0 $ULIILQ 0 $ 0 6DOOHK 1 0 6RFL

DQG LWV UHODWLRQVKLS ZLWK KHDOWK AD-BRX XD O L] D
RI +HDOWK DQG 7UDQVODWLRQDO OHGLFLQH

=DLQXGLQ O 6 3RR . 6 $OL 0 6 $FFHVV DQG
VHUYLFHV DPRQJ WKH XUEDQ SRRU%OR. RRPOUKREDIOD W

%UDYHPDQ 3 (JHUWHU 6 :LOOLDPV ' 5 V RI 7KH \
KHDOWK &RPEQQRDDBHYLHZ RI3XEOLF +HDOWK

+RVVHLQSRRU $ 5 %HUJHQ 1 .XQVW $ +DUSHU 6
6RFLRHFRQRPLFLQHTXDOLWLHV LQULVNIDFWRU
LQ ORZ LQFRPH DQG PLGGOH LQFRPH FRXQWULHV 5F
6XUYHWO0& SXEOLF +HDOWK

ODFNHQEDFK - 3 .XOKiQRYi , %RSS 0 'HERRVHUI
+RIIPDQQ 5 1IXVVHOGHU 9DULDWLRQV LQ
HGXFDWLRQ DQG FDXVH VSHFLILF PRUWDOLW\LQ (Xl
3IXQGDPHQWDO FDXVHV" WKHRU\ R 6/RRFALIDD 6LFQ M THEBIO
OHGLFLQH

'RQJ - 6 7DQ 1 & &KLQ . < &KDQ & . &KDQ 6 3
7KH DVVRFLDWLRQ EHWZHHQ VRFLRHFRQRPLF V
GLVHDVHV LQ WKH HOGHUO\ )L @®®ERGXEQLRFP+NRB &K (V'

JLQN % * 3KHODQ - BRFLDO FRQGLWLRQV DV IXC
-RXUQDO RIKHDOWK DQG VRFLDO EHKDYLRU
$GOHU 1 ( 6WHZDUW - +HDOWK @ LU/SDQL@ILHV

PHWKRGV DQG BRRIOMDYLRIPNKH 1HZ <RUN $FDGHP\RIG6F

,QVWLWXWH IRU 3XEOLF +HDOWK IDWLRQDO +HD
1+06 1RQ &RPPXQLFDEOH 'LVHDVHV 5LVN )DFW
SUREOHPV
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.ULHJHU 1 $ JORVVDU\ IRU -\RXRLMIOHRIL GGH. BLHRPQ R
DQG &RPPXQLW\+HDOWK
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(% (5.(6$1$13(1**81$$102'8/(0262),.
(026, 626,%/ ),=,.$/'$1.2*1,7,) .(3%$'$085,"
35$6(.2/$+8178.
(6(',$$10$68..(6(.2/$+6(&$5% %(56(08.%

=DULQD ELQWL (VKDN

8QLW 3HQGLGLNDQ $ZDO .DQDN .DQDN
-DEDWDQ 3HQGLGLNDQ ,0PX 3HQGLGL@DQ ,3*. 7THQJIJNX $PSXDQ $1]D
. XDOD /LSLV 3DKDQJ 0ODOD\VLD (HROX. ®\]DULQDHVKDN#LSJP

$EVWBDGED XPXPQ\D NHVHGLDDQ NH VHNRODK GLOLKDW PHC
LDLWX NHPDWDQJDQ NRJQLWLI IL]JLNDO GDQ VRVLR HPRVL
SHQWLQJ EDJL VHWLDS PXULG XQWXN PHQHUXVNDQ SHPEHO
.DMLDQ LQL GLODNVDQDNDQ NHUDQD SDGD DZDO WDKXQ
PDVDODK SDQGHPLN &RYLG HPHQWHULDQ 3HQGLGLNDQ
NHSXWXVDQ XQWXN PHODNVDQDNDQ 3HQJDMDUDQ GDQ 3HPE
EHJLWX VHVL RULHQWDVL PXULG SUDVHNRODK MXJD SHUOX
8QWXN PHQJDWDVL PDVDODK \DQJ GLKDGDSL ORGXO (0262),.
GLODNVDQDNDQ VHODPD WLJD EXODQ 6HUDPDL RUDQJ PX
GDODP NDMLDQ LQL 6HEDQ\DN WLJD EHODV DNWLYLWL GD
SHPEHODMDUDQ \DQJ GLMDODQNDQ GDODP WHPSRK WHUVHI
XQWXN PHOLKDW NHEHUNHVDQDQ ORGXO (0262),. (PRVL 6RV
PXULG SUDVHNRODK XQWXN SHUVHGLDDQ PDVXN NH VHNROD
GLIJXQDNDQ GDODQ NDMLDQ LQL DGDODK NDMLDQ WLQGDND(
SHUDQFDQJDQ GDQ WLQGDNDQ +DVLO UHIOHNVL PHQXQMXN N
NHPDKLUDQ GDODP SHUNHPEDQJDQ HPRVL VRVLDO SVLNRI
6HOHSDV LQWHUYHQVL GLODNVDQDNDQ GLGDSDWL EDKDZD S
ILILNDO GDQ NRJQLWLI PHQLQJNDW +DVLO XMLDQ SHPHUKI
ORGXO (0262),. NHSDGD WDKDS NHPDWDQJDQ HPRVL VRVLI
PHQXQMXNNDQ NHEHUNHVDQDQ WHUKDGDS SHQ\HVXDLDQ GL
SHPEXNDDQ VHNRODK -XVWHUX LWX GDSDWDQ LQL GDSD
PHQMDODQL 3G35 GHQJDQ PHQJJXQDNDQ ORGXO (0262),. W
NHPDWDQJDQ HPRVL VRVLDO ILJLNDO GDQ NRJQLWLI \DQJ
VHNRODK

.DWD NXOQRFLXO (0262),. PXULG SUDVHNRODK UHIOHNVL NDM
VHNRODK

$SEVWUQRWQHUDO VFKRRO UHDGLQHVV LV VHHQ WKURXJK W
QDPHO\FRJQLWLYH SK\WWLFDO DQG VRFLR HPRWLR(RIRMDPDW X
LV LPSRUWDQW IRU HYHU\ VWXGHQW WR FRQWLQXH IDFH WR
FDUULHG RXWEHFDXVH DW WKHEHJLQQLQJ RI RXUFRXQW
WKH &RYLG SDQGHPLF 7KH ODOD\VLDQ OLQLVWU\RI (GXFDYV
7THDFKLQJ DQG /HDUQLQJ DW +RPH 3G35 1HYHUWKRREBVV F
VWXGHQWYVY DOVR QHHG WR EHLPSOHPHQWHG LQ -DQXDU\

(0262),. 0ORGXOH LV XVHG GXULQJWKH 3G35 ZKLFKLVO®SOHPF
R VWXGHQWYVY DQG D WHDFKHU ZHUH LQYROYHBW QD Q\XILW YW
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WHDFKLQJDQG OHDUQLQJPRGXOH WLWOHY FDUULH® RXW G X
VWXG\ LV WR VHH WKH HITHFWLYHQHVV RI WKH (0RBR) .DORE X O
&RJQLWLYH IRU SUHVFKRRO VWXGHQWY WR SUHSDUH WR HQ
XVHG LQ WKLV VWXG\LVDQDFWLRQ VWXG\ WKDWQ®PRWYRY R
7KH UHVXOW RI UHIOHFWLRQ VKRZV WKDW VWXGBQWVYEFH QQ
SV\FKRPRWRU SK\VLFDO DQG FRJQLWLYH GHY HGIRS\PHR MW $ |
ZDV IRXQG WKDW WKH VWXGHQWY DFKLHYHPHQW LQVWHUPV R
LQFUHDVHG 7KH UHVXOWV Rl WKH REVHUYDWLRQ WHVW DO
ORGXOH WR WKH OHYHO RI HPRWLRQDO VRFLDO SK\VLFDC
HITHFWLYHQHVV LQ DGDSWLQJ WR VFKRRO E\ VWXGHQWYV RQ \
WKLV ILQGLQJ FDQ EH FRQFOXGHG WKDW VWXGHQWYV ZKR XQ
ORGXOHKDYHVKRZQ D KLJKOHYHO RIHPRWLRQDO VBRFLDO S
UHDGLQHVV IRUVFKRRO

H\ZRUGOM62),. PRGXOH SUHVFKRRO VWXGHQWYV UHIOHFWL
UHDGLQHVYV

3(1%(1$/$1

.HVHGLDDQ NH VHNRODK VHFDUD DPQ\D GL GHHRRWLNDQD/N E
NDQDN SHUNHPEDQJDQ PRWRU GDQ ILJLNDO SHUNHPED
SUDDNDGHPLN VHSHUWL PHPEDFD PHQJLUD GDQ MXJD S
SHPEHODMDUDQ $KPDG 1 2WKPDQ 6 6DELO $ 0 ORNKWD
+DVRQ = “XVWHUX LWX JXUX SHUOX PHQ\HGLDNNQ EDK
NHSDGD PXULG SUDVHNRODK VHMDMDU GHQJDQ .XULNXOX!
.63. %DJL WXMXDQ PHQLQJNDWNDQ SHQFDSDLDQ PXULG
SHODNVDQDDQ NDMLDQ WLQGDNDQ DGDODK SHQW DQJGOXRN XN
SHPEHODMDUDQ JXUX GDODP ELOLN GDUMDK 8SDBDHNRO PK (
GDODP NHPDKLUDQ HPRVL VRVLDO IL]JLNDO GDRH®ROXLWLI
EHEHUDSD SHQWDNVLUDQ DJDU GDSDW PHPEDQWXBBQHND F
VHNRODK\DQJ EDUX 6XNDQL 0O $ ODM]XE 0 5RKDW\ 3 6 °

3(51<$7$3$10$6%/$+
.HUDMDDQ WHODK PHQJXPXPNDQ 3HULQWDBK3% ZGD N8 BXWXIK
QHJHUL .HODQWDQ VHUWD SHQXWXSDQ VHNRODK QROMHKL.HPH
+DO LQL PHQ\HEDENDQ SHUNHPEDQJDQ PXULG QDWLIVHJL
DNDQ PHUXQGXP GLVHEDENDQ NHWLDGDDQ DNWLYLRAW SHUVI
)DWLQDK -DDIDU $]L]DK =DLQ =DULQD (VKDN UDQEBE® EDS
SHQWLQJ GDODP SHPEDQJXQDQ ILJLNDO NRJQLWLI VRVL
GDODP WHPSRK 3HULQWDK .DZDODQ 3HUJHUDNDR@ BX®D,QL |
PHPDVXNL DODP SHUVHNRODKDQ PHUHND VHKDUXVQ\D WH
NHPDKLUDQ \DQJ XWDPD VHSHUWL SHUNHPEDQMHEHIOKRDO
PHODQJNDK NH DODP SHUVHNRODKDQ OXULG MXJD KHQGD
SHPEHODMDUDQ DJDU SURVHV SHQ\HVXDLDQ GL §BN-RICDKXNLH
%HUGDVDUNDQ WHPXEXDO EHUVDPD LEX EDSD DHPWMHOBRH U
VHEDUD GDODP WDOLDQ PDND GLGDSDWL EDKDID® BRRYISHQ
VRVLDO IL]LNDO GDQ NRJQLWLI DGDODK UHQGDK DKEDQ\DNTC



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWL®I. QWO DEDB 6
& (,66(

DQDN DQDN PHUHND DJDN NHWLQJJDODQ GDUL VHHUDHGHEHO!
GDODP WHPSRK 3.3

ORGHO .DMLDQ 7LQGDNDQ
%HUGDVDUNDQ NHSDGD LVX \DQJ GLKDGDSL NDMRGBONLQG
.HPPLV OF7DJJDUW \DQJ WHODK GLDGDSW®WYVRVEIMDK
PHPHUKDWL UHIOHNVL PHUDQFDQJGDQ WLQGDNDQ

SDMDKRGHO .DMLDQ 7LQGDNDQ DGDSWDVL .HPPLV OF7DJJDUYV

62%/%1 .%$-,%1
BRDODQ NDMLDQ LQL DGDODK

%DJDLPDQDNDK ORGXO (0262),. GDSDW PHQLQJNDWNDQ N
SHUNHPEDQJDQ HPRVL VRVLDO IL]JLNDO GDQ NRKIQLWLI V
VHFDUD EHUVHPXND

$SDNDK NHEHUNHVDQDQ ORGXO (0262),. GDUL VHJL SHUN|
ILILNDO GDQ NRJQLWLIPXULG VHUWD NHEHUNHVDQDQ OR
SDQGDQJDQLEXEDSD

2%-(.7,) .$-,%1
2EMHNWLINDMLDQ LQL DGDODK

OHQLQJNDWNDQ NHPDKLUDQ PXULG GDODP SHUNHPEDG
NRJQLWLIVHEDJDL NHVHGLDDQ PXULG NHVHNRODK VHEDUI

OHOLKDW NHEHUNHVDQDQ ORGXO (0262),. GDUL VHJL St
ILILNDO GDQ NRJQLWLI PXULG VHUWD NHEHUNHVDQDQ ORG
LEX EDSD

7,1-$8%$1/,7(5%$785

.RQVHS .HVHGLDDQ OHQJLNXW SULQVLS NHVHGLDQ MHQ XUXW
DNDQ MDGL OHELK EHUNHVDQ VHNLUDQ\D WHODK ZXMXG

PHQHULPDQ\D ODN 6RRQ 6DQJ 3HPEHODMDUB® LWX W
VDPSDL SDGD PDVDQ\D *XUX SHUOX PHPDLQNDQ SHUDQDQ ¢
PHQJDMDU \DQJ VHVXDL $EGXO 5DVLG -DPLDQ +DDKDAD,VPD
SHQJIJXQDDQ PXOWLPHGLD GDQ ,&7 GDODP PHQLQJNDWNE
GLDSOLNDVLNDQ GDODP SHQJDMDUDQ NHUDQD LD@IDRB X PHC
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GDQ JHUDN EDODV PXULG GHQJDQ PHPSHUED Q\ DALNDHQUBMDW L
SHQJXNXKDQ GDODP NHDGDDQ \DQJPHQ\HURQRNNDQ 6HODL
NDODQJDQ PXULG KDUXV GLSHODMDUL GDQ GLNHQNO@GDV W]
DNWLYLWL SHQJDMDUDQ GDQ SHPEHODMDUDQ GLGD@IDKRODK
XQWXN PHQDQJDQL SHOEDJDL NHVDQ \DQJ GLVHEDENDQ ROHE
SHQJDMDUDQ GDQ SHPEHODMDUDQ GHQJDQ EDLN PXSD® LDQ
5DJELU .DXU -RJLQGHU 6LQJK

.HSHQWLQJDQ 3HUNHPEDQJDQ (PRVL
3HUNHPEDQJDQ HPRVL NDQDN NDQDN DGDODK VDQJDW SHQ
NHUDQD SHPEHODMDUDQ \DQJ PHOLEDWNDQ H PEWLO\DND EDQ |
GDQ SHPXGDKFDUDDQ 3G3F EHUMDODQ G H @UKDW LOHIENIKKODIN
WHNDQDQ NHPXUXQJDQ VHUWD NHUDS PHQDQJLV GL NDODQ
WXUXW GLNDLWNDQ GHQJDQ NHVDQ WHUKDGDS HFAR\DLKP HUH
WLQJNDK ODNX VHVHRUDQJ LQGLYLGX GLNHVORKPHODC
WLQJNDK ODNX QHJDWLI LQL EHUSXQFD GDULSDGD SHPEHC
GDULSDGD SHUVHNLWDUDQ PHUHND \DQJ NXUDQJ PUBBHUDQ
\DQJ PHPERVDQNDQ PDVDODK GLVLSOLQ GDQ P.BIWDQDQKDDQJ
PHZXMXGNDQ WLQJNDK ODNX QHJDWLI VHSHUW L QR IEONDRH Q J
VHVXDWX WDQSD EDQWXDQ RUDQJ ODLQ DWDX LEX EDSD EH
GLUL PHQJDVLQJNDQ GLUL GDQ WLGDN SDWXK DUDKDQ $EG
2VPDQ = OHQXUXW ORKDPDG $OEDUHH $EGXO MXJI
EHUDVDVNDQ DNWLYLWL PX]LN GDSDW PHP E H ULNLHPPSEIDNQ\DDQQ) S
HPRVL NDQDN NDQDN 20HK LWX SHQJDMDUDQ \DQJ PHQJJX
GLWLWLNEHUDWNDQ GDODP UDQFDQJDQ SHQJDMDUDQ JXUX S
. HSHQWLQJDQ 3HUNHPEDQJDQ 6RVLDO
.HPDKLUDQ VRVLDO PHUXSDNDQ VDODK VDW ¥ NHP DIV QD
DWDX WLGDN ODQJVXQJ ROHK NDQDN NDQDN VHPDWDRHQMTE
.HPDKLUDQ VRVLDO MXJD EROHK GLSHUWLQJNWWQQNDK -DIDOD
$]L]DK =DLQ =DULQD (VKDN .HPDKLUDQ VIRV D® SHONS D V
VHSHUWL WLQJNDKODNX EHNHUMDVDPD EH UGS VUL X BRXV
DNWLYLWL GDQ PHODNXNDQ SHUNDUD \DQJ GLKEBUDS ROHK R!
“XVWHUX LWX EDJL PHQLQJNDWNDQ NHP DKL WDINWRLWLLIMA \DQ
PHQ\HURQRNNDQ VHSHUWL DNWLYLWL EHUPDLQ DPDW SHQ'
SHQJDMDUDQ
. HSHQWLQJDQ 3HUNHPEDQJDQ )LILNDO 3VLNRPRWRU
.DQDN NDQDN SUDVHNRODK EHUDGD SDGD IDVD SHUJHUDNDC
SDGD SHULQJNDW DZDO GDQ HOHPHQWDUL 3MHUGRPOSDWQ S
PHPEDOLQJ PHPXQJXW PHQDUL EHUMDOD QGRKDSMDM BUP 8D
\DQJ EHUNHPEDQJ SDGD IDVD LQL 1DPXQ EHJLWX SHUNH!
PHUXSDNDQ VDWX SHUNHPEDQJDQ \DQJ GLSHQJDUXKL RO}
SHQJDODPDQ NDQDNNDQDN WHUVHEXW g]JN+U )DWPD 0
DGDODK SHUNHPEDQJDQ \DQJ PHOLEDWNDQ RWRW NHFLO ¢
NHPDKLUDQ GL GDODP SVLNRPRWRU KDOXV LQL DGDODK VH:
PHQJIJXQDNDQ WDQJDQ GDQ VXGX PHQJLNDW WDOL NDVXW
VHEDJDLQ\D OLVODK 0 $QWDUD FDGDQJDQ \DQJ GLXW
LDODK GHQJDQ PHQJJXQDNDQ NDHGDK WHUDSL PDDSDRQ DN
ILJLNDO \DQJ GDSDW PHPEDQJXQNDQ ILILNDO NDH@®DNP®RQD N
MDUL XQWXN NRRUGLQDVL PRWRU KDOXV 6HODLQ LWX PHC
SHUPDLQDQ GRK PHQJJXQWLQJ GDQ PHQDPSDO MXJD GDSI
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PHQJXDVDL NHPDKLUDQ SVLNRPRWRU KDOXV GHQJDQ VD
SHUNHPEDQJDQ ILILNDO NDQDN NDQDN \DQJ EHUXPXU GL DQ
EDSD VHUWD JXUX SHUOX PHPEHUL JDODNDQ GO\@ S3HDUWKIPN L D
DVSHN SHPEHODMDUDQ PHUHND

.HPDWDQJDQ .RJQLWLI

7HRUL SHUNHPEDQJDQ NRJQLWLI EDJL DZDO NDQDN WDQDN V
PHODOXL WHRUL NRQVWUXNWLI %DUURXLOOHWHBXW <
SHUNHPEDQJDQ NRJQLWLI NDQDN NDQDN DNDQ VHLULQJ GHC
NDQDN NDQDN \DQJ EHUXPXU GL DQWDUD HPSDW KLQJJD HQ
SUDRSHUDVL GDQ IDVD DZDO LQWXLWLI VHSHUWLVID®UDGLW)
RSHUDVL LQL NDQDN NDQDN PDVLK WLGDN EBRIBKE®MNLQDN
NDQDN OHELK EHUVLIDW VRVLDO GDQ EHUNXP SX@DWDKXQDN

GLPDQD PHUHND DNDQ NHUDS EHUWDQ\D GDQ JHPDU XQWXN P

0(72'2/2*,

.DMLDQ LQL DGDODK NDMLDQ WLQGDNDQ \DRUW X QSIH R B WK DONDI
LVX UHIOHNVL SHUDQFDQJDQ WLQGDNDXOSHPMNBER@WDRQQ
VDVDUDQ WHUGLUL GDULSDGD RUDQJ PXULG GDDVBRNBOD
NHOXDUJD \DQJ SHQGDSDWDQ VHGHUKDQD GDQ WHD®DSDW |
PHQJDPELO NHSXWXVDQ XQWXN PHQJDGDNDQ NDMLR®Q NH DW|
DJDU PHUHND GDSDW PHQJXDVDL NHHPSDW HPSDXWNMHQLV N
VHNRODK VHFDUD EHUVHPXND .DMLDQLQLPHOLEDWNDQ XUX
L OHQJHQDOSDVWL LVX

VX \DQJWLPEXO GL GDODP NHODV 3UDVHNR KIS, EBXHGEG QDDLJ
PXULG XQWXN NH VHNRODK \DQJ PDVLK EHUDGD GLDWDKDS \D
PXULG 3UDVHNRODK ,EQX 6LQD \DQJ PHQJDODIPLIFIDMDODK N
NRJQLWLI NDQDN NDQDN GDQ LQL PHPEHUL NHVQ® XDQG QHJ
XQWXN NH VHNRODK VHFDUD EHUVHPXND SDGD DZDO WDKXQ
LL OHPEXDW SHPHUKDWLDQ

.HVDQ GDULSDGD SDQGHPLN &RYLG PXULG PHQJKDGDSL
SHUNHPEDQJDQ HPRVL VRVLDO IL]JLNDO G DX MR NMHQDIOS B
LDODK GLGDSDWL VHUDPDL VHSXOXK RUDQJ PXNH\® RHQDROD
GLUL HQDP RUDQJ PXULG PHQJDODPL PDVDODEHPEWRMW EHU
3HQJXUXVDQ OXULG 330 GDQ UDNDQ UDNDQ 7HUBDSDW Ol
PDVDODK XQWXN PHQJXDVDL NRRUGLQDVL PRWRU KD XV VH
EDJLPDVDODK GDODP SHQJHFDPDQ DEMDG SXODEDHMUDPDL HP
LLL 5HIOHNVL EHUGDVDUNDQLQNXLUL NHQGLUL
%HUGDVDUNDQ SHPHUKDWLDQ VD\D WHODK PXNWXEXQ W QN XN
PHPSHUROHK NHIDKDPDQ WHUKDGDS LVX \DQJ\V@®LNIQWL DG D Q
5HIOHNVL GLMDODQNDQ XQWXN PHQJNDML DPDOMEXBWQJDM
SHUXEDKDQ VXSD\D DPDODQ WHUVHEXW GDSDW 5K SHWED L N
VHJL PDVDODK \DQJ GLKDGDSL ROHK PXULG GDOD BB UNHI
NRJQLWLI 5HIOHNVL \DQJ GLODNVDQDNDQ MXJWHG BB DWQP H
GHQJDQ LVX\DQJGLNDML

LY OHPEXDW SHUDQFDQJDQ
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+DVLO GDULSDGD UHIOHNVL \DQJ GLMDODQNDQQBRWXQSHUL
SHUPDVDODKDQ LQL ORGXO (0262),. GLIXQDNDQ VHEDJDL
SHQGHGDKDQ DZDO NHSDGD NDQDN NDQDN WHQWDQ@UEHEHU
VHEHOXP KDGLU NH SUDVHNRODK VHFDUD EHUVIHWPWNYLWD Q
SHQJXNXKDQ GDODP SHUNHPEDQJDQ VRVLDO HPRRGXQ]LND
(0262),. LQL PHPSXQ\DL WDMXN XWDPD \DQJ GLFLSWD NKD\
NDQDN GL UXPDK

3HQLODLDQ SUHVWDVL PHODOXL WXJDVD@® 5WDSHUNHWE D ® P
\DQJ PHQJIJDODNNDQ GDODP KDPSLU NHVHPXD SHUNHPEDC
LQL 6HEDQ\DN PXULG FHPHUODQJ GDODP SHUNHPEDQJDQ
DGDODK GDULSDGD SHQLQJNDWDQ GDUL VHJL SHUNB®ER QJD
GDUL VHJL SHUNHPEDQJDQ NRJQLWLILDLWX VHEDQ\DN

Y OHODNVDQDNDQ 7LQGDNDQ

3HUODNVDQDDQ WLQGDNDQ DGDODK PHQJLNXWBMHWDQEDQJD
SUDXMLDQ LDLWX VHODPD KDPSLU WLJD EXIOFDDQW®HECNQR RIS )
SHQJDMDUDQ GDQ SHPEHODMDUDQ \DQJ WHUGDSDW GL GEC
VHSDQMDQJ WHPSRK SHODNVDQDDQ WHUVHEXW 3HQJJXQ
PHPEDQWX UHVSRQGHQ XQWXN PHPELQD NH\DNLQDQ GLUL G
EHUVRVLDOLVDVL EHUVDPD JXUX 330 GDQ U®G NPH@ LCONVDQ  \
NRRUGLQDVL PRWRU KDOXV VHSHUWL PHQXOL\WQGQ ONTHZDDQ
SHQFDSDLDQ PXULG GDODP SHQJHFDPDQ DEWMBGD K RBLQLDND Q
PHQJJXQDNDQ VHUDWXV SHUDWXV SHUDQW LGDRQNDRO/BEQ W
GDODP WDOLDQ ,DQ\D MXJD DGDODK KDVLO GDWPDGD NF
PHQMD\DNDQ SURJUDP LQL GL UXPDK 6HWHODK S®DXMRDQ
ELOLN GDUMDK PHQJLNXW QRUPD EDKDUX LDLWRQ/ NE@D\DN
GLEXDW VHOHSDV SHODNVDQDDQ 02'8/ (0262),. DGDLARK XQW
ODWLKDQ ODWLKDQ SHQJXNXKDQ 'LGDSDWL NHEDQ\DNDQ F
WHUKDGDS NHPDKLUDQ NHPDKLUDQ GDODP SHQMWREDQJDQ F
YL OHPEXDW SHPHUKDWLDQ VHPXOD

3HPHUKDWLDQ VHPXOD GLODNXNDQ VHWHODK SKDGDWMDIQ D D ¢
EHUODNX %HUGDVDUNDQ SHPHUKDWLDQ GLGREBD® GDOBDAMU
PHQJLNXWL NHVHPXD WLJD EHODV DNWLYLWISBW GDGIDROBR C
PRGXO .HKDGLUDQ PXULG GDODP VHWLDS NHODYMNmQ JALIOD N
SUHVWDVL PXULG VHPDVD SDVFDXMLDQ MXJD D/DRQIBWLEDLN
NHSDGD NHVHGLDQ PXULG SUDVHNRODK ,EQX 6LQD QDPXQ EF
DJDN NHFLFLUDQ GDODP NHODV VHFDUD G G5OD@PLVNHOWLDY JD Q
GDODP SHPEHODMDUDQ VHPDVD NHODV VH F DWID P B G\DHPLSNDIS ¢
NHOXDUJD VDQJDW PHPDLQNDQ SHUDQDQ GDODP PHQMD\DND
YLL OHPEXDW UHIOHNVL VHPXOD

/IDQIJNDK \DQJ WHUDNKLU LDODK UHIOHNVL GH MDDD QNMLE DA
GDSDW PHPEXDW SHQDPEDKEDLNDQ GDODP SHQJDMDUDQ G
PDMRULWL PXULG 3UDVHNRODK ,EQX 6LQD PHQIHDREDRLIBPQ L
HPRVL VRVLDO ILILNDO GDQ NRJQLWLI QDPXQ GRDXRWUDOQJ \C
GLEHUL NHXWDPDDQ GHQJDQ FDUD PHQJKXEXQJL LEX EDSD X
MHODV WHQWDQJ NHSHQWLQJDQ PXULG XQWXBDRHW LKEWDWD L
NHFLEFLUDQ GDODP SHPEHODMDUDQ

'$3$7%1 .%5-,%1
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'DSDWDQ

%DJL PHQMDZDE VRDODQ GDQ REMHNWLI NDMLD\QL SMHIGMDIKP D
GLMDODQNDQ DJDU GDSDW PHQLQJNDWNDQ NHPDKDODQ P XU
ILILNDO GDQ NRJQLWLIVHEDJDL NHVHGLDDQ PXULG NH VHNRC

3HODNVDQDDQ $NWLYLWL

ORGXO (0262),. GLIXQDNDQ EDJL SHODNVDQDDQ RNWLYLWL
PHQJDQGXQJL SDSWDQUSHBNGDPDUL 2ULHQWDVL GL PDQD G
SRZHUSRHQWHEXW PHQJDQGXQJL JDPEDU JDPEDU JXUX 330
ELOLN GDUMDK 3UDVHNRODK ,EQX 6LQD 'HQWBQ FDN BH QLD H]
VHUWD NHODV PHUHND ZDODXSXQ PHUHND WLGDN GDSDW
ODNOXPDQ PHQJHQDL 3URVHGXU 2SHUDVL 6W D Q GIDWG NA2AB D Dt
&RYLG MXJD GLWHUDQJNDQ SDGD DNWLYLWL

3HQJDMDUDQ GLMDODQNDQ SDGD VHWLDS KD WU DM® PX® SDK
VHFDUD GDODP WDOLDQ GHQIRRIJDHQUDBROXSRQ OEGDEDWIL
PXULG WLGDN GDSDW PHQJKDGLUL NHODYV V HBSDAIDNGXY R ME
5DNDPDQ NHODV MXJD GLVHGLDNDQ NKDV XQW XN FOWLDG \DQ.
GDODP WDOLDQ OXULG EROHK PHPEXND UDNDPD@ SEGD ZDN
EDSD PHUHND WHODK SXODQJ GDUL EHNHUMD 2 CsHHOHS R \R E M
VHVL SHQJHQDODQ GLUL VHEDJDL JXUX SUDVHNRGDMWD3HPE
XVWD]DK 3HQGLGLNDQ ,VODP PDND EHUPXOD®BKRGNK SEHIQJ
6LQD

3HPHUKDWLDOQ

6HSDQMDQJ DNWLYLWL GLMDODQNDQ PXULG PXULG NHOL}
PHPSHUNHQDONDQ GLUL .HEDQ\DNDQ PXULG DGD®XKOSEDUL I
\DQJ VXOXQJ 20HK LWX PHUHND DJDN PDQMD GDQWHPSXQ\
GHQJDQ PHQJJXQDNDQ ORGXO (0262),. LQL GDSDW PHPEDQW X
XVWD]DK VHUWD 3HPEDQWX 3HQJXUXVDQ OXULGDG®® \DQ
SHPEHODMDUDQ GL SUDVHNRODK -DGL XQW X NRIDNVKLY LWL V|
PHODOXL JDPEDU JDPEDU GLKDQW DKIDSID/®S §HIDRR B HUHNDN |
OHELK UDSDW GHQJDQ JXUX SUDVHNRODK PHQ NND WEHDBWQ
PHPSHUNHQDONDQ GLUL MXJD GLEHUL SHQJXODQJDQ GL GDO
3HODNVDQDDQ $NWLYLWL

ORGXO (0262),. GLIJXQDNDQ EDJL DNWLYLWL LDLWX 7HPD
7HUGDSDW SDXWDQ NHSDGD GXD ODJX UXVRIREG \P RWE@LISHU N F
HL+HOORGXO LQL PHQJDQG X QIR XSDNIEDXD NSHKDDGDIX UXWLQ
BHODLQ LWX MXJD PRGXO LQL PHQJDQGXQJL OHPEDUDQ |
SHUNHPEDQJDQ NRRUGLQDVL PRWRU KDOXV LDLWX GHQJD(
ODWLKDQ PHOHPEXWNDQ MDUL VHSHUWL PHQXOLV PHQJLNXW
3HPHUKDWLDQ

$SDELOD NHGXD GXD ODJX UXWLQ LQL GLEXND NHSDGD PXULCG
NHJHPELUDDQ VRVLR HPRVL /DJX LQL EHULWXYFID PUHUMNDIN
PHQDUL VHFDUD EHEDV 6HWHODK LWX JXUX PHEMKQM®BNND
OXULG MXJD GLNHKHQGDNL PHPEXDW ODWLKIEDRPHQXOLV WLW
SHIOHNVL

3HUXEDKDQ HPRVL \DQJ SRVLWLI GLGDSDWL EHURIBDSIXGDH S D (
NHGXD GXD ODJX UXWLQ WHUVHEXW O0XULG WHHMKXEG DXPNGRQ
VHODPDW SIRRGGCPORUMAIDIGLSHUNHQDONDQ NHSDGD PXULG |
REMHNWLI SHPEHODMDUDQ SDGD KDUL WHUVHEXW 1DPXQ EH
PRWRU KDOXV KDQ\D VHELODQJDQ GDULSDGD PHUHRD \DQJ
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GDQ PHQXOLV GHQJDQ EDLN OXULG \DQJ WLGDN EROHK PHQ
WLGDN PDKLU ODJL XQWXN PHPHJDQJ SHQVHO GHQXDGLEB WD \
SHQHNDQDQ NHSDGD NDQDN NDQDN PHODOXL VDOXUDQ LE)
PHPHUOXNDQ NHUMDVDPD \DQJ EDLN GDULSDGD LEX EDSD (
SHODNVDQDDQ DNWLYLWL NHGXD LQL PXULG G@® S$IDM CPHPD K |
\DQJ GLEHULNDQ GHQJDQ EHWXO 'LGDSDWL PXVGQQWELK M}
GLEHULNDQ

3SHODNVDQDDQ $NWLYLWL

ORGXO (0262),. GLIXQDNDQ EDJL 7HPD 7HPD 3HULKDO 'l
PHQJDQGXQJL SDRWRHNHISII®IDDQ NHSDGD FDUD FDUD PHPH
EHWXO 6HODLQ LWX MXJD PRGXO LQL PHQJDQGXQJL OHPEL
SHUNHPEDQJDQ NRRUGLQDVL PRWRU KDOXV LDLWX ODWLKDQ
'L GDODP NHODV VHFDUD GDODP WDOLDQ P X ULLEEL RHKO®HNY DT
PHPEXND MDUL GDQ PHQXWXS MDUL EDJL WXMXDQ XQWXN PHC
PHPEXDW ODWLKDQ PHQXOLV WLWLN WLWLNVHUWD PHZDUQD
3HPHUKDWLDQ

$SDELOD GLWDQ\D NHSDGD PXULG DGDNDK PHUHND SDQGDL |
VHQGLUL VHUWD PHPDNDL NDVXW" 'LGDSDWL R UDWLIYGDWLS
WHUVHEXW +DQ\D RUDQJ GL NDODQJDQ PXULG \DQJ NXUDQ.
KDOXV 20HK LWX SHQJJXQDDQ ORGXO (0262),.\DQJ PHQ\HGL]
VHJL NRRUGLQDVL PRWRU KDOXV LQL GDSDW PHPEDQWX LE
NRRUGLQDVL PRWRUKDOXV GL UXPDK

SHIOHNVL

OXULG PXULG EHUDVD WHUXMD GHQJD ®QRXWMQUEM Y DMD UED VI
PHPHJDQJ SHQVHO GHQJDQ EHWXO OXULG GLGDSDMWID SHUOI
PHPHJDQJ SHQVHO GDQ PHQXOLV .HUMDVDPD L EKGLDISNDDLD L W
OHPEDUDQ NHUMD GL GDODP ORGXO (0262),. LQLDPDW PHPED(
3HODNVDQDDQ $NWLYLWL

$NWLYLWL NHQGLUL VHSHUWL PHPEHUXV JLJL PWRONDL EIL
PHQJJXQDNDQ NHPDKLUDQ RWDN NLUL GDQ NDQDQ ,BPQ\D MX.
NRJQLWLI 3HUNHPEDQJDQ NRJQLWLI MXJD EHUNDIQW UDSD)
SHPDKDPDQ 20HK LWX DNWLYLWL NHHPSDW LQL OHELK PHQX
PXULG ODVLK PHQJJXQDNDQ ORGXO (0262),. EDJL WHPD PXlI
VXEMHN ODWHPDWLN LDLWX ODJX py1RPERU QRPERUBXWXULG C
QRPERU

3HPHUKDWLDQ

OXULG GLGDSDWL GDSDW PHQJLUD QRPERU GHQJDQ FDUD |
ELODQJDQ \DQJ PHZDNLOL QRPERU QRPERU WHUVHBXW 'LG|
PXULG\DQJ GDSDW PHQJXDVDL GDODP PHQ\HEXW PHQJHFDP
QRPERU WHUVHEXW +DO LQL PHQXQMXNNDQ SHQJJXQDDQ (
PHPEDQWX GDODP SHQJHFDPDQ QRPERU PDODKDQ MXJD GDSI
LQLDPDW PHPEDQWX SHUNHPEDQJDQ NRJQLWLIPXULG
SHIOHNVL

OXULG PXULG JHPELUD GDSDW PHQGHQJDU ODJX UXWLQ p1
PHQJJHPDUL DNWLYLWL Q\DQ\LDQ $NWYLWL Q\DQ\OD® QRPEF
LQJDWDQ GDQ KDIDODQ NRJQLWLI

3HODNVDQDDQ $NWLYLWL
$NWLYLWL NHOLPD DGDODK EHUWHPDND ® GHULX D Q JJRW.DVED
GLODNVDQDNDQ OXRXW®W>PHOQRQWRMNQIDWAWEDRIDPW GL GDOD
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(0262),. OXULG SHUOX PHQJJXQDNDQ NHOLPD OLPRJIWDUL XC
SDLQWHQJIPQ PHQJIXQDNDQ ZDUQD DLU

3HPHUKDWLDQ

$NWLYLOIIH W SDUD@W IGQIIDNVDQDNDQ GL UXPDK EHUVDPD LEX
+DPSLU NHVHPXD PXULG PHODNVDQDNDQ DNWLYLWL GHOQ.
(0262),. EDJL DNWLYLWL NHOLPD LQL \DQJ EHUWHPDNDQ
PHQLQJNDWNDQ SHUNHPEDQJDQ NRRUGLQDVL PRWRU KDOXV
PXULG VHQGLUL

S5HIOHNVL

OXULG GLGDSDWL JHPELUD PHODNVDQDNDQ DNWRNVWQJILQL
PDVLQJ 1RPERU KLQJJD \DQJGLXODQJVHEXW VHQWD GLQ
SHQWLQJNHSDGD NHMD\DDQ PXULG GDODP SHUNHPEDQJDQ N
VHEDJDL SHQHJXKDQ SHPEHODMDUDQ QRPERU
3HODNVDQDDQ $NWLYLWL

'HQJDQ EHUWHPDNDQ 3HUD\DDQ 7DKXQ %DUX &IDQDG IPYOLIG G
WHUGDSDW GL GDODP ORGXO (0262),. OXULG GLNHKHQGDN]
VHEXWDQ %DKDVD ,QJJHULV \DQJ EHWXO LDLWXOBHWNDIL W I
PHQ\HEXW SHUNDWDDQ WHUVHEXW EHUVDPD PXULBNCHEDJDL
9LGHR WXWRULDO MXJD GLVHGLDNDQ XQWXN DNWLYLWL PHQ.
NRRUGLQDVL PRWRU KDOXV PXULG

3HPHUKDWLDQ

6HPDVD DNWLYLWL GLMDODQNDQ KDPSLU NHVHPXDDPXULG
WXJDVDQ %DKDVD ,QJJHULV\DQJGLEHUL S$BHX\VHEXLODGLEQ @
GDQ GLELPELQJ ROHK LEX EDSD 'DODP KDO LQL GDSDNDK N
EHUKDWL KDWL NHWLND PHQJJXQDNDQ DOD\WDSDWD GD B D D\
ORGXO (0262),. LQL EXNDQ VHNDGDU PHPEDQWX PXULG PHOTL
GHQJDQ OHELK EHUNHVDQ PDODKDQ MXJD GDSIMWGLODNVDQ
SHIOHNVL

OHODOXL SHQJJXQDDQ YLGHR WXWRULDO PXULG PHQXQMXN
SHPDKDPDQ WHQWDQJ WHPD \DQJ GLSHODMDU D \DHIWWL ¥ LENHLU
PHQJIJXQWLQJ PRWRUKDOXV \DQJGLMDODQNDQ
3HODNVDQDDQ $NWLYLWL

'HQJDQ EHUWHPDNDQ DQJJRWD EDGDQ EDJL DNWLYLWL NH
PHQ\DQ\LNDO D® J % KRXGQWXPPK $NWLYLWL SHUJHUDNDQ MX.
GDSDW PHQLQJNDWNDQ SHUNHPEDQJDQ HPRVL NDSDN NDQI
GLJDODNNDQ XQWXN PHODWLK PXULG GDODP DAHMIGY LWL Q\
BKRXO®HBHR WXWRULDO MXJD GLVHGLDNDQ GDODP ORGXO
DNWLYLWL NHWXMXK LQL

3HPHUKDWLDQ

SNWLYLWL NHWXMXK LQL EHURKMROEH) QL D Q XHDWED FRBRQGH U
GLVHGLDNDQ GDQ PXULG GLNHKHQGDNL PHQ\DQ\LNDQ ODJ
SHUJHUDNDQ 6HPDVD PHQ\DQ\L PXULG GDSDW PHQ\HEXW ¢
%DKDVD ,QJJHULVY GHQJDQ EDLN 3HQ\HGLDDQ YLRGROWXW R
(0262),. MXJD PHPEDQWX PXULG PHODNVDQDNDQ DNWLYLWL
S5HIOHNVL

OXULG OHELK WHUXMD GHQJDQ DNWLYLWL Q\DQ\LDQ EHU\
PHODNXNDQQ\D EHUXODQJ NDOL XQWXN SURVHV ODDNMWLKDQ G
GHQJDQ DNWLYLWL Q\DQ\LDQ GDQ SHUJHUDNDQ LDLWX GHQ
WXWRULDO\DQJWHUGDSDW GL GDODP ORGXO (0262),.
3HODNVDQDDQ $NWLYLWL GDQ
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8QWXN DNWLYLWL GDQ NDHGDK GLJXQDNDQ D@DDWK VD
GDQ OHELK DNWLI GDULSDGD DZDO SHPEHODMDQE®JBHQJO
SHODNVDQDDQ DNWLYLWL GDQ

3SHODNVDQDDQ $NWLYLWL
3HPEHODMDUDQ PDVLK PHQJJXQDNDQ ORGXO (0262),Q QDPXQ
GL GDODP ORGXO (0262),. LDLWX PHQJDQGXQJL DNVWRILNA WL LQ
':DOOJDBHEWIYH :RUNBKHAHSWID NKXVXV NHSDGD VXEMHN \DQJ
PHPELPELQJPXULG XQWXN PHQJHFDP GDQ PHQ\HEXW KXUXI k
+XUXI

3HPHUKDWLDQ

OXULG GLEHUL VDWX JDPEDU NDG KXUXI GLNHQDOL .DG +)
3HQJHFDPDQ NHSDGD KXUXI FHR JGDQ V GLLULQJL PX]JLN
SHPEHODMDUDQ KXUXILQL GLVHGLDNDQ GL GDODP ORGXO (02
OXULG MXJD GLEHU LLOYBIWR K N § K/HHWAD 5D JRRUDGA. QDDOQ0 | XO0PWA X/ I
PHQDPEDKNDQ NHIDKDPDQ PXULG PXULG WHUKDGDS SHPEHO
SHIOHNVL

OXULG WHODK EHUMD\D PHQJXDVDL DNWLY LIWERXMRK RODULLG
SHUOX PHQUXRRSNMRQWQLQJY |, DPADQH HMEKDIQNQRX 1% HJILW X
ODJX UXWLQ \DQJ VHULQJ GLQ\DQ\LNDQ GL GID@ DEINHERYDVOI
OXDU WDOLDQ

%DJL UHIOHNVL DNWLYLWL NH VHEHODV LQL PX3DW GLG!
PHODNVDQDNDQ DNWLYLWL EHUPDLIQY S HR®RNMIBERMPBWHUD I
'DOOJDPHYN EHUXQVXUNDQ SHPEHODMDUDQ EDJL VXEMHN %
ODWLKDQ VHFDUD LQWHUDNWLI LQL PXUNG PHEQ KD® FERYD W
MXJD DGDODK NHOHELKDQ \DQJWHUGDSDW GL GDODP ORGXO |
3HODNVDQDDQ $NWLYLWL GDQ

%DJL DNWLYLWL NDHGDK GDQ PRGXO \DQJ GLJXQDN
SHQJJXQDDQ ORGXO (0262),. ORGXO (0262),. \DQJ PHQJDQG
EHUWHPD <RXWNRBY GLVHGLDNDQ VHEDJDL SHQJHQDODQ
SHPEHODMDUDQ YLGHR WXWRULDO VHUWD SHIGIPIDQ @PXQ LG V
XQWXN NHVHNRODK 3HQJJXQDDQ ORGXO (0262),. \DELKWHODK
NXUDQJ EXODQ LDLWX VHFDUD GDODP WDOLDQHWKMEHOXP
SHQJDMDUDQ PHQXUXW SHQWDNVLUDQ \DQJ GKMMNONMEEDD
XQWXNPHQJKDGLUL SHUVHNRODKDQ VHFDUD EHUVHPXND
3HPHUKDWLDQ

3HUNDUD \DQJ GLSHUKDWLNDQ GDODP DNWLYLWL GDQ
PHQDQJLVY WLGDN SHUNHPEDQJDQ VRVLDO SRIW R K KDDX WV X
GDQ DNKLU VHNDOL LDODK SHUNHPEDQJDQ NRJQLWLI PHQJ
GLODNVDQDNDQ NHWLND KDUL SHUWDPD SHUVHNRXDKDBQ EH L
GDSDW KDGLU NH VHNRODK GHQJDQ MD\DQ\D OXULGQMXJD PL
PHUHND VHQGLUL VHUWD PHQXQMXNNDQ SHUDVIBRGDEBPWILUL
VDOLQJ WHJXU PHQHJXU GL DQWDUD UDNDQ UDNDP@\DQJ VHE
VDKDMD SHUNHPEDQJDQ VRVLDO O0OXULG DPDWBHG MMJMDOL
GLGDSDWL PHQJXDVDL SHPEHODMDUDQ UXWLQ GLNHODV GHC
%HIJLWX MXJD DNWLYLWL SHQXOLVDQ GDQ PHZDUXWLGHUNE
GLGDSDWL WHODK GLODWLK GHQJDQ EDLN GL UXPDMXRI®HK LE
DJDN EDLN +DQ\D GXD RUDQJ VDKDMD \DQJ NXUDQJ®BENDS GL
NHKDGLUDQ PHUHND GL GDODP NHODV VHFDUD GDODP W
PHPEHUDQJVDQJNDQ
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ODQDNDOD EDJL SHPEHODMDUDQ KXUXI LDLWX GDULSDGD Si
WHODK GLEHUL SHQJXODQJDQ GL GDODP NHODV 'LEBXOSDWL |
VHUWD PHQ\DQ\LNDQ ODJX KXUXI GHQJDQ EDLN SH®INEHPLELD Q J
VHEDJDL DNWLYLWL SHQJXNXKDQ %HJLWX MXJD GHQJDQ DN\
QRPERU

S5HIOHNVL

S5HIOHNVL XQWXN DNWLYLWL LQL VHEHQDUQ\D\DBI@LK NH
ORGXO (0262),.\DQJ GLIXQDNDQ NHWLND SHQJDMDUDQ GDQ ¢
ORGXO (0262),. GLGDSDWL WHODK EDQ\DN PHPEDQWX PXULG
SUDVHNRODK VHFDUD EHUVHPXND +DPSLU NHVHPXDOXULG
PHUHND MXJD EHUVHGLD GDUL VHJL HPRVL VRVLDO IL]JLNDO

'DSDWDQ

%DJLPHQMDZDE VRDODQ GDQ REMHNW L | W HUDNKQ b JDHRIEGIDL
PHOLKDW NHEHUNHVDQDQ ORGXO (0262),. GDUL \LMIDOSGD® HP
NRIJQLWLIPXULG VHUWD NHEHUNHVDQDQ ORGXO (0262),. GDUL

3HQLODLDQ SHQFDSDLDQ PXULG

3HQFDSDLDQ PXULG PXULG GLQLODL EHUGDVDQNDQ INMHLS/DXG [
3UDXMLDQ GDQ 3DVFDXMLDQ .HGXD NHGXD XNRQO \LDQRDNHO!
.DHGDK XMLDQ LQL GLJXQDNDQ EDJL PHQLODL WDKDS SHPD
PXULG 3UDXMLDQ GLIJXQDNDQ XQWXN PHQGDSDWNDQ GDWD
PHQJHQDL PDVDODK \DQJ GLNDML 3DVFDXMLRDNSXGDP EKD >
VHOHSDV PHQMDODQNDQ LQWHUYHQVL GDQ PHOLKDW NHEHL
GDODP PHQLQJNDWNDQ NHPDKLUDQ GDODP SHUNMPIEDXQIDQ H
VHW SHQWDNVLUDQ \DQJ VDPD XQWXN 3UDXM&PD GPRQ SHMVBD
PHQJIJXQDNDQ LQVWUXPHQ \DQJ VDPD 7HUGDSDW SBMQLQJINI
GDODP SHUNHPEDQJDQ HPRVL VRVLDO IL]LNDD GDNDNRJIQLW

-DGXDO . HSXWXVDQ 3UDXMLDQ EDIJLPXULG 3BUDVHNRODK ,E

OXULG (PRV 6RVI )L]LN .RJQL
“HQLV SHUNH

0 % 0 % 0 % 0 % 0
0 60 60 % 0 % 0
0 % 0 60 % 0 % 0
0 % 0 % 0 % 0 % 0
0 60 60 60 % 0
0 60 60 60 60
0 % 0 % 0 60 % 0
0 % 0 % 0 % 0 % 0
0 % 0 % 0 % 0 60
0 % 0 % 0 % 0 % 0
0 70 % 0 % 0 % 0
0 60 70 70 70
0 % 0 % 0 % 0 % 0
0 %0 % 0 %0 % 0
0 %0 % 0 %0 % 0
0 %0 % 0 %0 % 0
0 %0 % 0 60 % 0
0 60 60 %0 % 0
0 %0 % 0 %0 % 0
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0 % 0 % 0 % 0 % 0
0 % 0 % 0 % 0 % 0
0 % 0 % 0 60 % 0
0 % 0 % 0 60 60
0 % 0 % 0 % 0 % 0
0 60 60 70 60

7TRWDO 0XL
70
60
% 0

& (,66(

-DGXDHSXWXVDQ 3DVFDXMLDQ EDJLPXULG SUDVHNRODK ,EQ

OXULG (PRV 6RVI )LJLN .RJQL

-HQLV SHUNH

0 70 70 60 60
0 70 70 70 70
0 70 70 60 70
0 70 70 60 60
0 70 70 70 70
0 70 70 70 70
0 60 70 70 70
0 70 70 70 60
0 70 60 60 70
0 70 70 70 60
0 70 70 60 70
0 70 70 70 70
0 70 70 60 60
0 70 70 70 60
0 70 70 60 70
0 70 70 70 60
0 70 70 70 60
0 70 70 70 70
0 60 70 70 60
0 70 70 %0 60
0 70 60 60 60
0 70 70 70 60
0 70 70 70 70
0 60 60 60 %0
0 70 70 70 70

7TRWDO 0XL
70
60
% 0

IRWDGLNDWRW 7MHIKCCEK OHQJXDVDL

60 6HGDQJOHQJIJNDMDL %O

%HOXP O
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5DMDKHUEDQGLQJDQ .HSXWXVDQ 3UDXMLDQ 3DVFDXMLDQ

SHQLODLDQ GDULSDGD PDNOXP EDODV LEXEDSD WHUKDGDS S

3HQLODLDQ GDULSDGD PDNOXP EDODV LEX EDSDGSLNWDO@IL EH
WHODK GLHGDURRB QOMHIGRRIPHLVIHOLGLN LQL WHODK GLMDODQ
NHSDGD PXULG 3UDVHNRODK ,EQX 6LQD 7LQMDXMXMXD QL JX
LEX EDSD VDPDGD SHQJJXQDDQ ORGXO (0262),. LQL PHPEHUL |
HPRVL VRVLDO IL]LNDO GDQ NRJQLWLI 6RDO VHVD GDQJILQL
PHQXQMXNNDQ NHEDLNDQ ORGXO (0262),. \DQJ WHODK GLJIXC
VHPDVD 3G35 GLODNVDQDNDQ $QWDUD VRDOD® \CDQQID®L Q\L
DGDNDK SHQJJXQDDQ ORGXO (0262),. LQL VDQJDW EHUNHVDC
VRVLDO IL]LNDO GDQ NRJQLWLI PXULG" $SDELOEXGBW®DGLSH
PHQ\DWDNDQ EDKDZD pVDQJDW VHWXMXY WHUKDGDS SHQJ.
GLODNVDQDNDQ VHPDVD SHQJDMDUDQ GDQ SHPHHWORNMDDQ Q
\DQJ SRVLWLI GDUL VHJL SHUNHPEDQJDQ HPRWIEDWRDNDO IL]
GDULSDGD LEX EDSD SXOD PHQ\DWDNDQ pVHWXMXJLWKBQWDQ
MDZDSDQ pWLGDN SDVWLY VHUWD pWLGDN KBZDXSXJIDERODK
ORGXO (0262),. LQL WHODK PHPEDQWX SDUD LEX EDSD GL UXF
GDQ ODWLKDQ \DQJ VHZDMDUQ\D NHSDGD PXULG NKXVXVQ\D
ILILNDO GDQ NRJQLWLI .HSXWXVDQ PDNOXP EDOBMUWENXW S D

5DMDKHSXWXVDQ ODNOXP EDODV 'DULSDGD , EXGOIPSTHTHUXRG D § OHREDX.N L
(0262),. HSDGD OXULG 3UDVHNRODK ,EQX 6LQD
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3(5%,1&$1*$1

%HULNXW DGDODK UXPXVDQ GDQ SHUELQFDQJDQ PHQJHQDL
REMHNWLINDMLDOQ

OHQLQIJNDWNDQ NHPDKLUDQ PXULG GDODP SHUNHPEDQJDQ
NRIQLWLIVHEDJDL NHVHGLDDQ PXULG NHVHNRODK VHFDUD E

%HUGDVDUNDQ NHSDGD NDMLDQ WLQGDNDQ \DQJH®PRUYDK GLO
VRVLDO IL]LNDO GDQ NRJQLWLI SDGD SHULQJNDW DZDO Wt
3UHVWDVL \DQJ PHPEHUDQJVDQJNDQ \DQJ GLWXQMXNNDQ R
6HEDQ\DN WLJD EHODV DNWLYLWL SHQJDMDUDQ PHQJJXQDNI
NHEROHKDQ PXULG VHPDVD 3G35 GLODNVDQDNDQDODQDND
EHUVHPXND WXUXW GLODNVDQDNDQ EDJL PHOLKDW NHEHUI
NHVHGLDDQ PXULG NHVHNRODK VHFDUD EHUVHPXND
'DUL VXGXW SHUNHPEDQJDQ HPRVL GLGDSDWL PXULG GDSD
EHUSLVDK GHQJDQ LEXEDSD GL KDUL SHUWDPD SHUXHNRODK
GDQ PX]LN VHEDJDL DNWLYLWL UXWLQ VHSHUWLS$D®YOGLFDG
MXJD EDQ\DN PHPEDQWX GDODP SHQJXDVDDQ PXULG GDC
DNWLYLWL \DQJ WHODK GLODNVDQDNDQ LDOD®\DSHIWQ DN
VHUWD XFDSDIQRR® PQ E@IS®M PHQLQIJNDWNDQ NH\DNLQDQ P
GHQJDQ DNWLYLWL PHQJJXQWLQJ GDQ PHQDPSDO PXULG
EHUGLNDUL VHEHOXP LQL WHODK PHQJDODP LGIHNDXHDKDQ GD!
'DUL VHJL SHUNHPEDQJDQ VRVLDO SXOD GLGDSDMULHNCULG V
EROHK PHQ\DSD JXUX 330 XVWD]DK VHUW DOWIPNDDRH\Q JHIQMEDLL
DQWDUD VDWX VDPD ODLQ 3DGD KDUL SHUWDPRWHUVHNROTL
SHUDWXV SHQXK ,QL EHULNXWDQ GDULSDGD NHEHUNHVDQTC
VHSDQMDQJ 3G35 GL PDQD GL GDODPQ\DLWH URSDISBRIE WW L Y
ULRUG :DOOJPPEVLRL EHUVHVXDLDQ GHQJDQ SDQGDQJDQ ROH
=DLQ =DULQD (VKDN \DQJ PHQ\DWDNDQ EDKDZD NHPDK
GLSHUWLQJNDWNDQ PHODOXL DNWLYLWL EHUPDLQQ:DODXS:
VHFDUD EHUVHPXND QDPXQ NDHGDK SHUPDHEDQ \DHFW b D [
GDSDW PHPEDQWX SHUNHPEDQJDQ VRVLDO PXULG
%HJLWX MXJD GDUL VXGXW SHUNHPEDQJDQ ILJLNDO KDVLO S
KDPSLU SHUDWXV GDULSDGD PXULG GDSDW PHPEX®W DNWL
, QL DGDODK VDWX NHMD\DDQ EHVDU NHSD G RNX UL \DDNBSE
PHQJDPELO PDVD KDPSLU HPSDW EXODQ XQWXN PHQJDMDU W
VHWHODK WLJD EXODQ 3G35 GLODNVDQDNDQ GLGDSDWL PX
ZDODXSXQ SHPEHODMDUDQ DGDODK VHFDURLGDLQD FGWQDDLQ
FDGDQJDQ ROHK +XVVLQ 6 $ LDLWX GHQJDQ PHQJJXQDN
VHQDPDQ GDQ ODLQ ODLQ WHUDSL ILILNDO\DQN GRSMDVUBHP
DNWLYLWL\DQJWHUGDSDW GL GDODP PRGXO DDOVLK B B @BIZD
DNWLYLWL PHQJIJXQWLQJ GDQ PHQDPSDO .HPDKLU®Q LQL V
3UDVHNRODK .HEDQJVDDQ .63. 20HK \DQJ GHPDNMDQL SHQ
VHUWD DNWLYLWL SVLNRPRWRU KDOXV \DQJ WHUGIDFDW GL C
SHQJDMDUDQ GDQ SHPEHODMDUDQ GL UXPDKG LFIHDG DDDMK. K B
DNDQ PHQLQJNDWNDQ NHPDWDQJDQ GDUL VXGXW IL]JLNDO
SHUVHNLWDUDQ GDQ SHQJDODPDQ NDQDN NDQDN WHUVHEXW
'DUL VXGXW SHUNHPEDQJDQ NRJQLWLI SXOD GLGDSDWL
PHPEROHKNDQ PXULG PHQJXDVDL NHPDKLUDQ PHQQBEXW VHU
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QRPERU SHQJHFDPDQ QRPERU GDQ ELODQJDQQ\D VHUWD |
NHPDKLUDQ DVDV NRJQLWLI \DQJ EROHK GLMDODO@NDYL PHOI
DGDODK VHODUL GHQJDQ NDMLDQ 6KRIID 6 \DQJ PHC
SHPEHODMDUDQ \DQJ EHUVWUXNWXU VHUWD SHQIDIXQDDQ I
SRVLWLI WHUXWDPDQ\D GDUL VHJL NHPDKLUDQ OLWHUDVL GD
3HQJIJXQDDQ ORGXO (0262),. VHEDJDL EDKDQ EDQWXVPHQJDM
NRJQLWLI PHUXSDNDQ VDWX SHQGHNDWDQ EBQPDRG XO RBILO
PHQJJXQDNDQ EDKDQ PXOWLPHGLD LD I<\R X \W MENM CRGADLI 1 S D X
'DOOJDPHYWLYH ZRYUNDRB IBWFLSWD NKDV XQWXN NHPDKLUDQ
LQL EHUVHVXDLDQ GHQJDQ NDMLDQ ROHK $EGXO BQYLG -DP
EHUVHWXMX EDKDZD SHQJJXQDDQ PXOWLPHGLD GDQ ,&7

SHQJDMDUDQ NHUDQD LD PDPSX PHQJXNXKNDQ SHVUWDOLDC
PXULG GHQJDQ PHPSHUEDQ\DNNDQ DNWLYLWL ODWLKDQ X
GDODP NHDGDDQ \DQJ PHQ\HURQRNNDQ 'HQJDQ FDQ@D LQL P>
GDSDW PHQLQJNDWNDQ ODJL WDKDS SURIHVLRQDRLVPH VD\D

OHOLKDW NHEHUNHVDQDQ ORGXO (0262),. GDUL VBOL SHUNFE
ILJILNDO GDQ NRJQLWLI PXULG VHUWD NHEHUNHGX@DQ OR(
SDQGDQJDQLEXEDSD EHUGDVDUNDQ SDQGDQJDQ LEX EDSD

3DGD DZDO VHVL RULHQWDVL NHEDQ\DNDQ LEXEBSREGEKDQ.
DGDODK VHVXDWX \DQJ UHPHK GDQ WLGDN 6HQ N XN D QDPX\Y A
PHQJKXEXQJL VHWLDS LEXEDSD PHODRRWY NG SILDD QHUNR DI
EDJL PHPDNOXPNDQ SHUNHPEDQJDQ DQDN DQDN PHUHND E;
VHQWLDVD PHPDVWLNDQ DQDN DQDN PHUHND PHQJLNXWL 3G
GLGDSDWL WHODK GDSDW PHPEDQWX LEX EDSD ®X®DR PHPD
DGDODK VHWDUD GHQJDQ SHPEHODMDUDQ V HRDWIX BN IKMHPIX
GHQJDQ NDHGDK SHQJDMDUDQ \DQJ GLIJXQDNDQ NKXVXVQ\D
.RPHQ \DQJ SRVLWLI MXJD GLEHUL ROHK LEX EDSD PHQJHQ
KXEXQJDQ JXUX GDQ LEX EDSD PHQMDGL UDSDW .HSHQWL
SHPEHODMDUDQ PXULG MXJD GLVRNRQJ ROHK NDMLDQ %DFR
\DQJ PHPEXNWLNDQ EDKDZD NHMD\DDQ VHVXDWX LQWHUY
NHUMDVDPD GDULSDGD LEX EDSD

(6,038/%$1

%HUGDVDUNDQ NHSDGD NDMLDQ WLQGDNDQ LQL PHQXQMXN|
VHFDUD EHUVHPXND GDODP DVSHN NHPDWDQJDQNHWRRVL V
PHPSHQJDUXKL SHQ\HVXDLDQ PXULG GL VHNRODK 'DQ LQL GEC
EHUNDLWDQ GHQJDQ NDMLDQ \DQJ GL ODNXNDQ ROHK ODN 6RI|
NDQDN NDQDN DNDQ OHELK EHUPDNQD ODJL VHNLWD@D JXU X
SHQJDODPDQ SHPEHODMDUDQ \DQJ EHUVHVXP PBI® GHDNDQ Nt
SHUDQDQ GDODP PHQ\HGLDNDQ EDKDQ EDQWX PHQJDMDU
HIHNWLI EDJL PHPHQXKL DVSLUDVL PXULG GDODPU3GB®
EHUSHQJHWDKXDQ 6XPEHU GDODPDQ \DQJ GLPDNVXGNDQ
PHQGDSDW LQSXW DWDX VXPEHU SHQJDMDUDQ VHRKDVD SHQ
3G35 NHUDQD LDQ\D EHUNDLW UDSDW GHQJDQ N H\DHAGIDID Q |
SHQ\HOLGLNDQ DNDQ GLODNVDQDNDQ XQWXN SHQDPEDKEDL
PDQD LDQ\D DNDQ GLJXQDNDQ EDJL SHQJDMDUDQ GDQ SHPI
8VDKD LQL GLKDUDS GDSDW PHQLQJNDWNDQ WDKDSDPURIHVV
ELGDQJ3HQGLGLNDQ $ZDO .DQDN NDQDN
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58-8.%1

$EGXO 0 $ ,VPDLO + ORKDPDG , NRPEDQJHPQ HPRSHMDQDN
NDQDN PHQJJXQDNDQ NDHGDK SHQXJMNXWID B FHBHIMVEIL\GND® Q $
.DQDN .DQDN .HEDQJVDDQ

$PLQ 1 $ 0 1DVUL 1 O .DMLDR@RUQREBXDNAGBKVH®WQJIDK
7HUKDGDS 3HPEHODMDUDQ 'DODP 7DOLDQ-%H®D® D' X3DL®G H
3HQGLGLNDQ

$VVLQJINLO\ 0 6 +DUGL\DWL 0 DQJDEREROMMLY BPIRWHPEDO 7HUF
GDQ 7LGDN 7HUFDSDL 6LVZD 8VLD 'DO/DRL B OUELPODGE (GRKXD YD A ¢

$KPDG 1 2WKPDQ 6 6DELO $ 0 ORNEKWDU +DWYRQDBZDZL 0
3HQJDUXK 'LGLN +LEXU GDODP 0HQL QHRDKLNID® . GiMHELL D % D
OHOD\X OXULG %HOXP OHQJXDVDL 7DKDS 3Q0GRSQEBQ20LC
(GXWDLQPHQW LQ (QKDQFLQJ 7KH /HBNDRQ QY & I§DI®IOTH VB @RI 6B
IRZ $FKLHYH $VLDQ -RXUQDORI&L&LOL]DWLRQDO 6WXGLHV $

%DFRWDQJ - ORKDPHG,VD = &KH@RRWRODODWHUDVHBRDO ORC
$ WHUKDGDS SHQFDSDLDQ NHPDKLDQW LQUDWNDGEVYK NP RO NP |
(GXFDWLRQ $FWLRQ 5HVHDUFK -RXUQDO $($5-

%DUURXLOOHW 3 7KHRULHYWRPFRIQUWWWHRGWMREDRSPHQW

+XVLQ 6 $ <XVRII < 0 3 H P E DDQW XDQO@ DN $M\W DVOWD R
OHQXUXW 3HQGHNDWDQ ,0PX ,VODP GHD@WY%RIUDXW LIKNVV EFDIOL
$FFRUGLQJ WR WKH ,VODPLF D-®RX UQ\DW HI @ %8 B Q FXEKIDK (G X!
6SHFLDO 1HHGYV

,VPDLO , 0 $QLV 6 . B6XEUDPDQLDRPDBO P(UXGGLQ +
3HQHUDSDQ (OHPHQ 3HUNHPEDQJDQ LRI QRRWLL ' B0 DNWRARIPRUC
'DODP OHQFDSDL 2EMHNWLI .XULNXORP BWRIMEDWG RXDYB PR E
79(7 3UDFWLWLRQHUYV

-DDIDU 1 ) =DLQ $ (VKDN = D ODHPUMDHOEQ IQBAKXEDHSUDNGH PED Q J T
VRVLDO NDQDN NDQDN PHODOXL DINKVNPZW O EQ SHLUIG WHNPDY
3HQGLGLNDQ $ZDO .DQDN .DQDN .HEDWJVDDQ &KLOGUMIRUIH
$GMXVWPHQW 7R 7KH )LUVW <HDU RIHMBEERRWOYDW)\, QGWFD\WR O
(IWHUQDOLVLQJQWHKIDMRKRYDO -RXUQDO RI 7TUDQVLWLRQV LC

OLVODK 0 OHQLQJNDWNDQ .HPDPE ®PBIQ@ DRWR BH N PDIOXYGE QD PE
GDQ 6LPERO SDGD .HORPSRN % 71 ®MTEBHW 1: 6LNXU

1XUVXKDLOD %DKBXERGLRQ $QWDUD .HPDKLUDQ 6RVLDO 'HQJDQ 7L
6RVLDO 'DODP .DODQJDQ .DQDMNMVRYBE B3MDQIHNRQDKHUVLWL OC

gINsU ) $QDO\]LQJ ORWRU '"HY HQRSPUHIFN ENL® (PHRIJH Q W
3UHVFKRRO, QMM HUWBUHQPLR QDO (GXFDWLRQ 6WXGLHYV

3VLNRORJL 3HQGLGLNDQ 3VLNRORZJU3HXPSKREDD% X G L PAD® ®G ® P %
ORNGB6RRQ 6DQJ

5DJELU .DXU -RJLQG H3DELGXNHEQ LOPX SHQGLGLND BXEWQXN '3/, SHGD
-D\D 6HODQJRU .XPSXODQ %XGLPDQ

S5RVDGDK $EG PDMLG 3HUNHPED QIDND. HEBIN GDYDNRRDIK . D
%HUPDVDODK 3HQGHQJDUDQ ,PSOIENDIS\DLQ\D 7THUKDGDS 3HUDC

6KRIID 6 3HQHUDSDQ OHGLD 3R}OBVENDG DHVPOPBEXD QHRLQLW
$QDN 7DPDQ .DQDN .DQDN 'BEDBPJRHUKLWMMIDIO $QDN 8VLD '
3HQGLGLNDQ $QDN 8VLD 'LQL

6XNDQL 0 $ ODM]XE 0 GS5RKDVQWW®WWBXPHQ SHQWDNVLUDQ NHVHGL
PXULG SUDVHNRODK ,3.3 3HPREQRDQG BQWHVIDWDWLRQ 8.0

6XODLPDQ +DPHEBEXKQJDQDQWDUD NHFHUGDVDQ HPRWVL GHQJDQ JO
GDODP NDODQJDQ UHPDMD VHNRODK WHOHP\LIG\D 18 @ L § MU \ELXVD\DRLIF
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(3(17,1*$13(0$.$1$16,+%$7 '$1 .(6$11<$7(5+$'$3
$.7,9,7,),=,.%/ .$13%. .$1%.35%6(.2/%$+ 6%$78
7,1-$8%$1/,7(5$785

6LWL 1RU .KDOLV %LQWL +DUXQ 1DUDVLG

8QLW 3HQGLGLNDQ $ZDO .DQDN .D QDN VIVE /W VB HIRKLBH.QIG QG IXNXQ D P S X \
$PSXDQ $1]DQ .XDOD /LSLV 3DKDQ.R WNDKMAVVBLEPDHGXVEPWLQ

$EVWWMHWPLOLKDQ SHPDNDQDQ VLKDW SHQWLQJ XQWXN NHSF
.DQDN NDQDN SHUOX PHQJDPELO QXWULHQ\DQJPHQFXNXSL !
SHQWLQJ \DQJ PHPSHQJDUXKL SHUNHPEDQJDQ NRJQLWLI IL
ILJLNDO VDQJDW SHQWLQJ XQWXN SHUNHPEDQJDQ NDQDN I
NHVLKDWDQ GDQ NHKLGXSDQ \DQJ DNWLI $NWLYLWL ILJLN
NHFHUJDVDQ EDGDQ NHWDQJNDVDQ GDQ NRRUGLQDVL VHU
VRVLDO NHPDWDQJDQ HPRVL PXULG .DMLDQLQL EHUWXMXD
VLKDW GDQ NHVDQQ\D WHUKDGDS DNWLYLWL ILILNDO NDQDN
NDMLDQ WLQMDXDQ DUWLNHO DUWLNHO \DQJ ODOX PHODOXI
VXPEHU\DQJ UHOHYDQ WHUPDVXN EXNX NDMLDQ ODOX MXU
OLWHUDWXU PHQGDSDWL NHSHQWLQJDQ SHPDNDQDQ VLKD)
VHSHUWL NDUERKLGUDW SURWHLQ YLWDPLQ PLQHUDO GD¢
NHVDQ WHUKDGDS DNWLYLWL ILILNDO NDQDN NDQDN SUDVH
GDQ SHUNHPEDQJDQ RSWLPDO SHQLQJNDWDQ GD\D WDKDQ
GDQ NHFHUJDVDQ ILJLNDO \DQJ WLQJJL GDQ PHQJHODNNDC
PHPEHULNDQ WHQDJD \DQJ GLSHUOXNDQ XQWXN DNWLYLW
PHQLQJNDWNDQ NHFHUJDVDQ ILJLNDO NDQDN NDQDN ,QL M
PHPDLQNDQ SHUDQDQ SHQWLQJ GDODP PHQLQJNDWDQ DNW
3HQGLGLN 3UDVHNRODK GDQ LEXEDSD SHUOX OHELK SHND
SHPDNDQDQ VLKDW GDQ DNWLYLWL ILILNDO XQWXN PHQLQJI
SHPDNDQDQ VHWHUXVQ\D PHQLQJNDWNDQ WDUDINHVLKDWD (

.DWD NXQMPIDNDQDQ 6LKDW .DQDN .DQDN 3UDVHNRODK $NWL
ORWRU .DVDU .HFHUJDVDQ

SEVWUBKRWYLQJ D KHDOWK\ GLHW LV LPSRUWDQW IRU WKH QF
FRQVXPH VXIILFLHQW QXWULHQWY EHFDXVH QXWULWHLRQ LV
SK\WLFDO VRFLDO DQG RWKHU GHYHORSPHQW 3XUWICAD/O DF
GHYHORSPHQW DQG LV WKH EDVLV IRU D KHDOWK\KIH@& DF WL
IRVWHU ERG\ ILWQHVYVY GH[WHULW\ DQG FRRUGLQDWLRQ D\
FRPSHWHQFH HPRWLRQDO PDWXULW\RIFKLOGUHQWERKKLYV VW
HDWLQJ DQG LWV LPSDFW RQ SUHVFKRRO FKLOGUHQTV SK\V
VXUYH\ RI SUHYLRXVY DUWLFOHVY WKURXJK WKH FROGNFWLRQ
LQFOXGLQJ ERRNV SDVW VWXGLHV VFLHQWLILF MRXUQDO"
OLWHUDWXUH UHYLHZ IRXQG WKDW WKHLPSRUWDQFH RI KHD
VXF\DV FDUERK\GUDWHY SURWHLQV YLWDPLQV PLQHUDOV
WKH SK\VLFDO DFWLYLW\RI SUHVFKRRO FKLOGUHQ FRQWULE
LQFUHDVHG ERG\UHVLVWDQFH FRJIJQLWLYH IXQFWRR@ WKDW
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GLVHDVH $ KHDOWK\ GLHW SURYLGHV WKH HQHU XHDBGHG
LPSURYH FKLOGUHQ V ILWQHVV 7KLV FOHDUO\ VIKRW\WW & B W
LQ LQFUHDVLQJ WKD SK\WLFDO DFWLYLW\ RI SUHVFKRRO FKL
PRUH VHQVLWLYH DQG DWWHQWLYH WR WKH VHOR EWSBRYRH K
NQRZOHGJH DWWLWXGH DQG QXWULWLRQ SUDFWLVH DQG
VWDQGDUG

H\ZRUBGHADOWK\N IXWULWLRQV 3UHVFKRRO &KLOGUH® 3K\VLF
ORWRU )LWQHVV

3(1*(1$/$1

.DQDN NDQDN 3UDVHNRODK PHUXSDNDQ WDKDS XPXU \D
SROD SHPDNDQDQ GDQ JD\D KLGXS \DQJ VLKDW 3DGD SHUL
ILILNDO VHGDQJ SHVDW GDQ SHPDNDQDQ VLKDW PHPDLQNDC
SHUWXPEXKDQ GDQ SHUNHPEDQJDQ PHUHND 3HPDNDQDQ \[
NDQDN NDQDN GHQJDQ MHQLV PDNDQDQ \DQJ VHVXDQIPHQJLN
VHVXDL GDQ GHQJDQ MXPODK QXWULHQ \DQJ FXNXS 3URJU
PHPEHUL WXPSXDQ NHSDGD SHPDNDQDQ VLKDW EDJL PHPDVW
EHUNXDOLWL \DQJ PHQFXNXSL GDQ PHQLQJNDWNDQ SHPDND
\RQFK OHQJDPDONDQ SHPDNDQDQ \DQJ VLKDW GDQ VH
PHOLQGXQJL NDQDN NDQDN GDULSDGD PDVDODK NHNXUD:
DNWLYLWL ILILNDO \DQJ OHELK DNWLI GDQ EDLN BHPON®GND
DNDQ GDWDQJ

.HPHQWHULDQ .HVLKDWDQ ODOD\VLD ..0 GDODR XVDKD
GDQ SHQ\DNLW WLGDN EHUMDQJNLW GDODP NDODQIDQ NDQ

BHEDE XWDPD UDPDL NDQDN NDQDN GL 0DODWRQDQQJ F
LDODK WDELDW PDNDQ \DQJ WLGDN EHWXO GD @ 3@ JDRELO
EHUSXQFD GDULSDGD NHNXUDQJDQ SHQJHWDKXDQ SHUKDWL
LEX EDSD .XULNXOXP 3(50$7$ 1HJDUD \DQJ PHQ\DWDNI
NHVLKDWDQ GDQ SHPDNDQDQ QXWULVL KDUXV GLWHUDSNI
PHQMDGL DPDODQ GDODP NHKLGXSDQ VHKDULDQ NDQDN ND
DNWLYLWL ILJILNDO VHKDULDQ NDQDN NDQDN GIXOID® DRHKD V
EHUNKDVLDW EHUVLK GDQ VHODPDW XQWXN NDQDN NDQDN |
PHQJLNXW WDKDS NHVLKDWDQ NDQDN NDQDN 'DODP NDMLE
WHQWDQJ SHPDNDQDQ SHQWLQJ XQWXN PHQLQJNDWNDQ SHQ
WHQWDQJ 3HPDNDQDQ GDODP .63. LDLWX 7 X Q MIDQUDBHAMN HP E I

OHQJDPDONDQ SHPDNDQDQ \DQJ VLKDW GDQ VHODPDW
OHQJHQDOSDVWL PDNDQDQ GDQ PLQXPDQ \DQJ VHODPDW
NHSHQWLQJDQ SHPDNDQDQ \DQJVLKDW %3.

$NWLYLWL ILJLNDO PHUXSDNDQ DNWLYLWL \DQ® PHOLELI
PHQJJHUDNNDQ WXEXK EDGDQ GDQ PHPHUOXNDQ WHQDJD XQ
GDQ NHVLKDWDQ GLUL $NWLYLWL ILJLNDO VDQJDW SHQWLQ
PHUXSDNDQ DVDV NHSDGD NHVLKDWDQ GDQ NHKLIGWSDIQ \DC
ILILNDO MXJD GDSDW PHPEDQWX PHPXSXN NHFHUJDWDQ EDGI
SHUNHPEDQJDQ NRJQLWLI NHFHNDSDQ VRVLDO GDQ NHPD
. XULNXOXP 6WDQGDUG 3UDVHNRODK .HEDQJVDDQ .63. S
ILILNDO LDODK PLQLW EDJL VHWLDS VHVL GODP GXQMD\QIQ |
3HUNHPEDQJDQ )L]LNDO GDQ 3HQMDJDDQ .HVLKDHWUIKQ BEOHN
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NHFHUJDVDQ EDGDQ PLQGD NHWDQJNDVDQ NRRUGLQDVL
3HUNHPEDQJDQ ILJLNDO PHOLSXWL NHPDKLUDQ ®RS\FOWD MD.O X
GDQ SHUJHUDNDQ EHULUDPD \DQJ PHUXSDNDQ DVDHWNNVHSDGTC
\DQJ GLSHUOXNDQ GDODP NHKLGXSDQ VHKDULDQ NDJUDN NDC
VLKDW GHQJDQ SHQJDPELODQ QXWULHQ \DQJ PHRWV RO SH
LEXEDSD GDQ SHQGLGLN DZDO NDQDN NDQDN NHUINDIDPHPE}
NDQDN NDQDN 3UDVHNRODK GHQJDQ OHELK EDLN

'DODP NDMLDQ LQL PHPELQFDQJNDQ PHQJHQDL NHSHQWL
GDQ NHVDQQ\D WHUKDGDS DNWLYLWL ILJLNDO ND@LD/WHNDGDXN
\DQJ ODOX

3(51<$7$3$10$6%/$+

3DGD HUD GLJLWDO LQL NDQDN NDQDN GLGHGDKNDQ G
EHUNKDVLDW XQWXN NHVLKDWDQ WXEXK EDGDQ 3HQJDUXI
NHELPEDQJDQ NHNXUDQJDQ ]DW PDNDQDQ GLNDODQJDQ NDQ
PDNDQDQ NLQL GLSDQGDQJ VHULXV VHEDJDL NHELPEDQJDQ |
QHJDUD GXQLD GDQ SXQFD DVDV NHSDGD KDPSLU VHSDUXK G
JOREDO 3HOEDJDL NHVDQ MDQJND SDQMDQJ GLVHEDENDQ
WHUPDVXN SHQFDSDLDQ SHQGLGLNDQ \DQJ OHELK UKHQGDK ¢
GDQ SHQLQJNDWDQ ULVLNR SHQ\DNLWWKXKGWN.EBUMDQJINLW W

3LKDRUOG +HDOWK 2UJDQL]DWPRRQ RFRPPLEVQRRDQ VXS
SHQGLGLNDQ SHPDNDQDQ GLGHGDKNDQ NHSDGD NDQDN NDQ
PHQJDPDONDQ SHPDNDQDQ \DQJ VLKDW EDJL PHPEHQGXQJ P
'RUOG +HDOWK 2UJDQL]DMDVRRQDO +BMOQW® ORYUEEL GLW\ 6
PHQFDWDWNDQ NDQDN NDQDN WHUEDQWXW GL OD®BW DD P HC

3HQJHWDKXDQ GDQ SHPDKDPDQ \DQJ NXUDQJ EDLN WXU
SHPDNDQDQ \DQJ WLGDN VLKDW WHUXWDPDQ\D WHUKDGDS
HNXUDQJDQ VXPEHU \DQJEHUNXDOLWL PDNOXPDMDKRDS WH UL
SHQJHWDKXDQ SHQGLGLNDQ GDQ EXGD\D PDV\DUDNDW \DQJ
.DQDN NDQDN ZDMDU GDQ KDUXV GLEHUL SHQGHGDKDQ DZDC
DNWLYLWLILILNDO DJDUPHUHND PHPSXQ\DHRNVIEED U P & W
3HUKDWLDQ NKXVXV SHUOX GLEHULNDQ NHSDGD EDJDLPDQEL
PDVDODK NHVLKDWDQ GDQ NHVDQQ\D WHUKDGD ZDRWNYDWL I
EHUPXOD GL WDVND GDQ SUDVHNRODK

.DQDN NDQDN NHNXUDQJDQ QXWULVL PDNDQDQ DNDQ P
WHUPDVXN SURVHV SHUNHPEDQJDQ GDQ WXPEHQDWDDG IL]LN
VLKDW SHUOX GLSXSXN VHMDN DZDO XVLD VHEDJDL XVDKD D
PHODNXNDQ DNWLYLWL ILILNDO \DQJ VLKDW SHPDIN® QD Q WM K
NDQDN NHUDQD PHQ\XPEDQJ NHSDGD DNWLYLWL UGDISD® \D Q
UDPDL NDQDN NDQDN\DQJ WLGDN PHQJDPDONDQ BHPONRB QD
NHVLKDWDQ IL]JLNDO VHSHUWL PDOQXW UL YL DROEDHMLQVL Q E D
PHQ\HEDENDQ JDQJJXDQ WHUKDGDS VRVLDO SVLNR®RJL GD
GHZDMDQMDXDQ GDUL .HVLKDWDQ GDQ ORUELGLWL .HEDQJVD
GDULSDGD DPDODQ SHPDNDQDQ \DQJ WLGDNLMLKDW NQQ N
NDQDN NHUDQD DNDQ PHQJJDQJX GDQ PHPEDWDVNDQ DNWL
QXWULVL PDNDQDQ DWDXSXQ PDVDODK REHVLWL

+DVLO WLQMDXDQ .HVLKDWDQ GDQ ORUELGLWL .HEDQJV
EDKDZD JRORQJDQ \DQJ SDOLQJ WLGDN DNWLI ILILNDO DGD
EHUVDPDDQ GDULSDGD RUDQJDGDODK WUGRND®WQLID N
SHQ\XPEDQJ XWDPD IDNWRU ULVLNR \DQJ NH EDJDQNHPDW!I
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BHGXQLD :+2 OHQXUXW /DVHPDQJ NHVLKDWDQ IL]LND
WHUEHVDU \DQJ PHPSHQJDUXKL NHVLKDW D\) GHQLD QHN'H K B
EDGDQ EHQWXNEDGDQ VHUWD NHEROHKDQ VHVHRUDQJ LQGL
.HQ\DWDDQ LQL PHPEHUL JDPEDUDQ WHQWD GD B BW_H\DX\DDDX
NHDGDDQ GLPDQD VHVHRUDQJ EHEDV GDULSDGD WH¥D LW D
NHWLGDNVHOHVDDQ WXEXK EDGDQ \DQJ PHPHUOXMNQ SHU
SHUXEDWDQ $WLND ,VKDN .HODNXDQ DNWLIYRSM) IL]JLN
PHPEHUL NHVDQ SRVLWLI VHWHUXVQ\D P H Q JHHIKIDNNISQN®EDLNE
NDQDN SUDVHNRODK VHSHUWL REHVLWL GDQ SHQJXDVDDQ NF

2%-(.7,)'$162%$/%1 .%-,%1

'DODP NDMLDQ LQL SHQJNDML PHQJHPXNDNDQ WLJD REMHNW

D OHQJHQDOSDVWL SHPLOLKDQ PDNDQDQ VLKDW GDUL D

XQWXN NDQDN NDQDN PHODNXNDQ DNWLYLWL ILJLNDO PH

E OHQJHQDOSDVWL NHSHUOXDQ GDQ NHSHQWLQJDQ SHPE

ILILNDO NDQDN NDQDN PHODOXL WLQMDXDQ OLWHUDWXU

F OHQJHQDOSDVWL SHUDQDQ LEXEDSD SHQGLGLN DPDO
NDQDN PHODOXL WLQMDXDQ OLWHUDW XU

'DODP NDMLDQ LQL SHQJNDML PHQJHPXNDNDQ WLJD SHUVRD

D $SDNDK SHPLOLKDQ PDNDQDQ VLKDW GDUL DVSHN QXMW
NDQDN NDQDN PHODNXNDQ DNWLYLWL ILILNDO PHODOXL

G $SDNDK NHSHUOXDQ GDQ NHSHQWLQJDQ SHPDNDQDQ V
NDQDN NDQDN PHODOXL WLQMDXDQ OLWHUDWXU"

H $SDNDK SHUDQDQ LEXEDSD SHQGLGLN WHUKDGDS DPD
NDQDN PHODOXL WLQMDXDQ OLWHUDWXU"

7,1-$8$1/,7(5$785

%DKDJLDQ LQL PHPELQFDQJNDQ EHUNDLWDQ GHQJDQ ND
WHUGDKXOX GL GDODP UXDQJ OLQJNXS WRSLN NDNDIML@ FLQ M
NDMLDQ \DQJ EROHK GLMDGLNDQ VDQGDUDQ NHSDGD NDMLI
DGDODK KDVLO GDSDWDQ NDMLDQ LQL \D QWXRH UXGDRN B Q KIDM |
LQL MXJD UXPXVDQ NDMLDQ NDMLDQ \DQJ ODOX

68%723,.3(57%$0% 3J0,/,+$13(0$.$1%$16,+$7.%$1%. .$1%.

OHQXUXW NDMLDQ ODVLWDK 0XVD SHPDNDQDQ VLk
NDQDN NDQPNPMEHNDIINDQ NDQDN NDQDN GHQJDQ MHQLV PDN
SLUDPLG PDNDQDQ SDGD PDVD \DQJ VHVXDL GDQ GHQJDQ
PHPDVWLNDQ PHUHND PHPSHUROHKL QXWULHQ QX@ULHQ \
SHUNHPEDQJDD@ RBQEND/HLPEDQJ LDODK SHQJDPELODQ PDN
NHSHUOXDQ WXEXK EDGDQ 6LWL 1DGLUDK -DGL NDQT
NDORUL \DQJ EHWXO PHQJLNXW XPXU PHUHND VHUHWPD IQ X W U
YLWDPLQ GDQ PLQHUDO \DQJ PHQFXNXSL XQWXN PHQMDPLC
RSWLPXP -LND PHUHND WLGDN PHQGDSDW QXWULHQ \DQJ P!
PHPEDQWXWNDQ WXPEHVDUDQ GDQ SHUNHPEDQJDIQD IOMX X Pt
NHNXUDQJDQ EHUDW GDQ NHWLQJJLDQ

OHQXUXW GDWD .HVLKDWDQ GDQ ORUELGLWL .HEDQJ
PHOXQMXNNDQ VHEDQ\DN UDN\DW GL ODOD\VLD PIQQIJDPEL
NXUDQJ GDUL \DQJ GLV\RUNDQ 1DPXQ SHQJDPELODQ DLU NI
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GHQJDQ SHQJDPELODQ EXDK EXDKDQ GDQ VD\XU VD\XUDQ 'L
RUDQJ UDN\DW GL ODOD\VLD PLQXP DLU NRURKDRP Q & BHIOEX N
ODVOL PHQ\DWDNDQ GLHW VHLPEDQJ GDQ SHRDINDQDQ
QXWULHQ VDQJDW GLSHUOXNDQ EDJL PHPEDQWX PHQ\RNRQ
.DMLDQ ROHK %DGULDODLO\ PHQGDSDWL EDKIKZD SXQF
NHWLGDNVHLPEDQJDQ QXWULVL GDODP PDNDQD @\@INL@B/LDPE
GDQ LQWHUYHQVL VDQLWDVL WHUKDGDS SHQMDFDDVQLEHWL |
ODQJVXQJLDODK NHVHODPDWDQ PDNDQDQ GDODP NHOXDUJD

OHQXUXW NDMLDQ )LNDZDWL SHQJDPELODQ PDNDQ
PHQJDNLEDWNDQ NHNXUDQJDQ WHQDJD GDQ QXWULHQ \D
PHOMDODQNDQ IXQJVLQ\D PDQDNDOD NHMDGLDQ MDQJNLW
SHPDNDQDQ .HNXUDQJDQ NHWHUVHGLDDQ PDNDQDQ FRUDN
VDQLWDVL DLU EHUVLK GDQ SHUNKLGPDWDQ MHWR K DIV@R \L
PHQ\XPEDQJ NHSDGD PDVDODK SHPDNDQDQ OHUXMXN NHSDC

DVSHN QXWULVL EHUPDNVXG SHPEHND O D QW DINW @ BUD YO (
QXWULHQ QXWULHQ GDODP SHPDNDQDQ VHVHRUDQJ -DED
6HPHQDQMXQJ 0DOD\VLD SHQJXVDKD 7$6.$ PHPDVWLNI
DGDODK EHUNKDVLDW EHUVLK GDQ VHODPDW XQWRN NDQI
ELDVDQ\D PHQJLNXW WDKDS NHVLKDWDQQ\D 2 HKH\Y QS NoHF
PHPSXQ\DL NHSHQWLQJDQ \DQJWHUVHQGLUL GDODPLBHO DNV
GHQJDQ .XULNXOXP 3(50$7$ 1HJDUD \DQJ PHQ\DWDND
NHVLKDWDQ GDQ SHPDNDQDQ QXWULVL KDUXV GLWHUDSNI
PHQMDGL DPDODQ GDODP NHKLGXSDQ VHKDULDQ NDQDN NDQ

-DGXDO -DGXDO UXPXVDQNDMLDQ ONDREGBNPODRW DR@EHNWLDQIOMDQ 0L

7DKXC 6XPEHU .DMLD 'DSDWDQ .DMLDQ
ODVLWDK O 3HPDNDQDQ VLKDW PHQJLNXW
SLUDPLG PDNDQDQ
SDGD PDVD \DQJ VHVXDL
MXPODK\DQJFXNXS
6LWL 1DGL!l ODNDQDQ VHLPEDQJ SHQJDPELODQ
NHSHUOXDQ WHNEXKIBDGB RQRWULHQ LT
NDUERKLGUDW SURWHLQ OHPDN
YLWDPLQ PLQHUDO
.HVLKDWDQ GC SHQJDPELODQ EXDK EXDKDQ GDQ V
.HEDQJVDDQ( SHQJDPELODQDLUNRVRQJDGDODE
OXKDPPDG $] GLHW VHLPEDQJGDQ SHPDNDQDQ V
oDVOL QXWULHQEDJL PHPEDQWX PHQ\RNR"
NHFLO
%DGULDOD SXQFDNHNXUDQJDQ ]DW PDNDQDQ
JUHHPDQ H' GDODP PDNDQDQ
JLNDZDWL SHQJDPELODQ PDNDQDQ VLKDW PHP
\DQJ GLSHUOXNDQ ROHKEDGDQ
. XULNXOXP 3(f8 DVSHN QXWULVL SHPEHNDODQ PDNXT
1HJDUD ]DW ]DWDWDX QXWULHQ QXWULHQ ¢
-DEDWDQ 3HU SHQJXVDKD 7$6.$ PHPDVWLNDQ DGD
%DQGDU GD( VHODPDW XQWXN NDQDN NDQDN PHF
BHPHQDQMXQ. PHQJLNXW WDKDS NHVLKDWDQQ\D
6LWL 1XUD]LF SHPDNDQDQ QXWULVL GLWHUDSND
5DVLG PHQMDGL DPDODQ GDODP NHKLGXSEC
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68%723,..('8% .(3(17,1*$13(0%$.$1%$16,+$77(5+$'$3%5.7,9,7),=,.%/
. $1$. .$18.

1DOXUL NDQDN NDQDN \DQJ VXNDNDQ SHUJHUDNDQ GHC
WDQJDQ NDNL VHPDVD EHUPDLQ NHUDQD PHUHND PEPISXQ\D|
PHQFXED SHUNDUD \DQJ EDUX GDQ PHQGDODPL STHUWHRLWD
$]UL $SNWLYLWL ILJLNDO VDQJDW SHQWLQJ XQWXN SHUNF
DVDV NHSDGD NHVLKDWDQ GDQ NHKLGXSDQ \DQJ DNWLI .
PHPEDQWX PHPXSXN NHFHUJDVDQ EDGDQ NHWDQJNDVDQ G
NRJQLWLI NHFHNDSDQ VRVLDO NHPDWDQJDQ HPRWINPXULG
PHOLEDWNDQ DNWLYLWL SHUJHUDNDQ PRWRU KDAGX\WGDQ PR
LPEDQJDQ GDQ NDZDODQ PHODNXNDQ SHOEDJDL NHPDKLUI
KLGXS \DQJ VLKDW PHODOXL SHPDNDQDQ VHLPEDRQ GDQ ¢
OXKDPPDG $]UXO 0DVOL VHQDPDQ PHUXSDNDQ HOHPHQ
NHVLKDWDQ WXEXK EDGDQ 6HWLDS VHQDPDQ \DQJEGNEH]D |
GDODP EDGDQ NLWD

 HNXUDQJDQ DNWLYLWL ILJLNDO DNDQ PHQJDNLEDWND(C
GDODP NDODQJD @ NOBSMNVNDID®HNN NDQDN PHQJIJXDVDL NHPDK
NDQDN EHUXVLD KLQJJD WDKXQ PHPEDQJXQNDQ NHPDKL
PHQJHMDU GDQ PHORPSDW 6HODLQ LWX DNWQ YWHVWID FLND
VHSHUWL NHVHLPEDQJDQ VWDWLN GDQ GLQDPLN \WQJ PHPI
PHQHQGDQJ PHQDQJNDS PHORQWDU GDQ EHUJXOLQJ 3DS
SHUJHUDNDQ NDQDN NDQDN DGDODK EHUODLQDQ PHQJL
SHUJHUDNDQ NDQDN NDQDN KLQJJD WDKXQ NSRODG&LIFNW!
SHQGHN GDQ EHUODNX VHFDUD WLGDN EHUWHUXVDQ .D
DSDELOD WHUOLEDW GDODP DNWLYLWL \DQJ PHMDUD XNDC
3HPDWDQJDQ NHPDKLUDQ PRWRU NDVDU DNDQ PHPEDQWX DQ
\DQJ OHELK EDLN GDODP DNWLYLWL ILJLNDO VLXONW&HPLN
3LHN HW DO VHUWD PHQLQJNDWNDQ VWDWXV NHVLKDWE

3HUWDPD SHPDNDQDQ \DQJ VHLPEDQJ DNDQ PHPEHULNE
NHSDGD NDQDN NDQDN 3HPDNDQDQ \DQJ PHPSXQ\DL QXV
SHUWXPEXKDQ ILJLNDO GDQ PHQWDO \DQJ RS W LLR)X-PU\DHDS KEUDW® L
]JDW EHVL SHQWLQJ XQWXN SHUNHPEDQJDQ RWRW WXODQJ
SHODNVDQDDQ DNWLYLWL ILILNDO NDQDN N D 8B MWE HEWHRIPLDY C
SDVLU DNDQ GDSDW PHQLQJNDWNDQ NHVLKDWDQ ILMINDO ND
PRWRU OHELK WXPSXDQ GDQ EHUDW EDGDQ VLKDW VBXOOHJU
DNWLYLWL ILJLNDO EHUPDLQ LQL PHPEROHKNDQEDDI)BGR QND QI
PHOLEDWNDQ SHOEDJDL DNWLYLWL IL]LN D@ R/QIS\NHDUQN L VPRHGDIRNF
3HQWLQJQ\D NHSHUOXDQ SHPDNDQDQ VLKDW VHSNHDIQNL ND¢
SHUWXPEXKDQ ILILNDO NDQDN NDQDN LQL EHUNHPEDQJ GHOQ.
\DQJ PHQGDSDW SHPDNDQDQ \DQJ VLKDW DNDQ PHPSXQ\DL
PHQMDODQNDQ SHOEDJDL DNWLYLWL ILILND® VYHSHNW LDEBQ
OHELK FHUJDV GDQ EHUGD\D WDKDQ WLQJJL

ODVLWDK 0XVD SHPDNDQDQ \DQJ EDLN PXOD PHPSH}
NHFLO PHPEDQWX PHQJXDWNDQ VLVWHP LPXQUDVDNWBRBQ DV
VHPXOD MDGL EDGDQ 'DODP 3DQGXDQ 3HPDNDQDQ 3HQMDJI
.DQDN SURWHLQ PHPELQD RWRW GL GDODP EDKDJLDQ EDGD
SURWHLQ PHPEDLNL GDQ PHQJJDQWLNDQ VHO GDQOND/X EDG
VXPEHU SURWHLQ LDODK LNDQ GDJLQJ D\DP NHNDFDQJ V3
SHQJDPELODQ SURWHLQ EROHK PHQJDNLEDWNDQ PDVDODK
EDGDQ GDQ NHVHQDQJDQ XQWXN PHQGDSDW W @ONLW EHU
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3HQJDPELODQ D\DP GDQ GDJLQJ PHUXSDNDQ VXPEHU \DQJ E
PHQJDQGXQJL JUDPKLQJJD JUDP ODOD\VLDQ 'LHWDU\ *X
BHWHUXVQ\D SHPDNDQDQ VLKDW GDQ NHSHQWLQJDQQ)\
NDQDN LDODK GDSDW PHPEHULNDQ WHQDJD GDQ GRWXWDKD
PHQ\HGLDNDQ WHQDJD \DQJ PHQFXNXSL XQWXN DNWLYLWL Il
.HXSD\DDQ NDQDN NDQDN XQWXN EHUPDLQ EH CEDM DUV IPNHID M
SHQJDPELODQ NDUERKLGUDW GDUL VXPEHU VHSHUWL QDVL
MXPODK VHVXDL GHQJDQ NDQDN NDQDN 9LWDPLQ GDQ PLQH
VD\XUDQ GDSDW PHPEHULNDQ GD\D WDKDQ GDQ DQWLERGL \
NDQDN GDODP PHODNXNDQ DNWLYWLL ILILNDO GH®DBRVEDLN
PHPEDQWX PHQLQJNDWNDQ VLVWHP LPXP \DQJ [§XDNLWE B QK |
MDQJNLWDQ GDQ PHQMDODQL JD\D KLGXS DN WHY BVKD \ERDW H L
EXDK EXDKDQ GDQ VD\XU VD\XUDQ \DQJ EHUNKDVLDW
YLWDPLQ PLQHUDO GDQ VHUDW \DQJ WLQJJL PWQGRRVLON
PHQJHNDONDQ VHVHRUDQJ LWX NHNDO VLKDW GDQ XHUWHOQ
PHQJHWDKXL NHSHQWLQJDQ SHQJDPELODQ VD\XUNIDXUDQ G
6HODLQ PHPEHULNDQ WHQDJD GDQ GD\D WDKDQQBHQJDP
MXJD GDSDW PHQ\XPEDQJ NHSDGD SHUNHPEDQJDQ RMWDN \DC
RPHJD \DQJWHUGDSDW GDODP WHOXU LNDQIP®ORRQ BIDML)\
PHPEDQWX SHUNHPEDQJDQ RWDN NDQDN NDQDN \DQJ SHQWL
GDQ IXQJVL NRJQLWLI \DQJ VLKDW .HXSD\DDQ NRJQLWLI DC
EHUILNLU VHFDUD OHELK NRPSOHNV GDQ PHODNXNDQ SHQ
PHQJXDVDL SHQJHWDKXDQ DP\DQJ OXDV VHKLQJJD GDSDW E
NDQDN GDSDW EHUNHPEDQJPHQJLNXW SHUNHPEDQJDQ NRJQ
BHODLQ LWX NDQDN NDQDN \DQJ PHQJDPELO SHPDNDQD
NDQDN PHODNXNDQ DNWLYLWL ILILNDO \DQJ PBIOQ EEDR/ONDD Q
EHUPDLQ SHUPDLQDQ EHUSDVXNDQ GDQ EHUPDQIDRDNQND \D
GDSDW PHPEDQWX SHUNHPEDQJDQ PRWRU NDVDU NDQDN N
PHPEDQWX PHPHOLKDUD NHVLKDWDQ NDUGLRY D VOILXCCNDUIQN D Q
QXWULHQ \DQJ PHPEDQWX GDODP SHPEHQWXNDQ VLVWHP N
SHPDNDQDQ VLKDW GDQ DPDODQ DNWLYLWL IL]NNDDOQUINQJ E
SUDVHNRODK GDSDW GLNXUDQJNDQ ,QL PHPEDQWXWPHQFHJ
GHQJDQ REHVLWL DWDX OHELKDQ EHUDW EDGDQ SDGD SHULQ

689%723,..(7,*$ 3J5$1$13(1",",.'$1 ,%8%%$3% 7(5+$'$8%$/$13(0%$.$1%1
6,+$7.%$1%. .$1%.

SHQGLGLNDQ PHUXSDNDQ VDWX SURVHV VLVWHPDWLN
QLODL VLNDS GDQ NHPDKLUDQ NHSDGDHEHXBEDQDDP KHPDWQNHDBI
SHUDQDQ SHQWLQJ VHEDJDL FRQWRK WHODGDQ NHSEDNGD DQI
VHQGLUL KDUXV PHQJDPDONDQ WDELDW SHPDNDRDH RVMBHEBO D
NHSDGD DQ®EWLD QIDNQDN NDQDN VHDZDO GXD KLQJJD OLPD W
XQWXN SHPEHQWXNDQ WLQJNDK ODNX WHUXWDPDQ\D XQWX
/IRYH HW DO SHQGHGDKDQ DZDO ROHK JXUX SHQWLQJ
GDQ DPDODQ VHPDVD VHWHUXVQ\D GDSDW PHPED@WX PH(
SHPDNDQDQ 3HQJHWDKXDQ GDQ SHPDKDPDQ JXUX PHPDLQ
PHUHND GDSDW PHQ\DPSDLNDQ PDNOXPDW \DQJ WHISDW NHSI
5DPOL ANULD]J]RSRXORX HW DO 1DVLRSRXORX HW DO
SHPDNDQDQ PHPEDQWX PHQJHNDONDQ NHVLKDWDR®)XGHDQ SHQ
SHQGLGLNDQ DZDO NDQDN NDQDN ODKPXGLRQR HW DO
PHQ\DWDNDQ EDKDZD LEX SHQMDJD PHPSXQ\DL SHUDQDQ St
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PDNDQDQ GDQ FRUDN SHPEHULDQ PDNDQDQ NHSDGD NDQD
SHQJIJXQDDQ NDQDN NDQDN

3HQJHWDKXDQ JXUX PHUXSDNDQ NHSHUOXDQ EDJL PHPI
VHVXDWX WRSLN SHQJDMDUDQ VHEDJDL SHUVHGLDDQ XQWX
*XUX EHUSHUDQDQ VHEDJDL DVDV GDODP PHQ\HGLDNDQ SF
EHUNXDOLWL WLQJJL %UXQV 6WUDKO 3HQJHMDIDK XD Q .
PHPEHUL NHVHGDUDQ GHQJDQ PHQ\DPSDLNDQ PDNOXPDW E
PHPSHQJDUXKL FRUDN SHPDNDQDQ NDQDN NDQDN GBW DPDOI
DO ,EXEDSD GDQ SHQMDJD PHPSXQ\DL SHUDQDQ SHQV
PDNDQDQ GDQ FRUDN SHPEHULDQ PDNDQDQ NHSDGD ND¢
PHPSHQJDUXKL NHVLKDWDQ ILILNDO NDQDN NDQDN

8VDKD EDJL PHQLQJNDWNDQ SHQJHWDKXDQ VHUWD SHI
PHPEDZD SHUXEDKDQ GDODP NHVHGDUDQ SHPDNDQDQ NDQD |
GLPXODNDQ SDGD SHULQJNDW PHPEDQWX GDODP PHPWLQD WI
GHQJDQ PHQ\HPDL FRUDN SHPDNDQDQ \DQJ VLKDW GHW VHLP
DO 'LKDUDSNDQ NHVHGDUDQ LEX EDSD WHUKDGDS NHS
VHLPEDQJ GDSDW GLSHUWLQJNDWNDQ 6HODLQ GDSD®WDGD L
PHPEHUL SDQGXDQ NHSDGD PDV\DUDNDW NKXVXVQ\D SHQGLG

7DKDS SHQJHWDKXDQ LEXEDSD WHUKDGDS SHPDNDQDC
SHQJDPELODQ PDNDQDQ SDGD OHZDW PDODP GDXQ WWQ GIQ ND
EXDK EXDKDQ VDQJDW PHPEDQWX GDODP SURVHV SHQJKDG
NHVDQ SDGD NHVLKDWDQ DQDN DQDN PHUHND %HILS\DOQM X J
VHWLDS KDUL NHSDGD DQDN DQDN \DQJ PDQD PHQXQMXNNDC
SDGD WDKDS \DODVWWQXIDXWIPDODQ SHPDNDQDQ \DQJ EDLN
PHOMDPLQ NHVLKDWDQ GDQ WXPEHVDUDQ \DIK §DRNOIGDQ VLK
3HODNVDQDDRBURJEIDWPNXMXDQ PHQIJNDML VHMDXKPDQD W
SHQJHWDKXDQ JXUX GL SUDVHNRODK GDODP PHPDKDPL NH
VHLPEDQJ DPDODQ SHPDNDQDQ WLQJNDK ODNX BENRQODPLEL O
NDODQJDQ NDQDN NDQDN &DUD SHQGLGLN GDODP PHPEHUL V
SXOD PHUXMXN NHSDGD WHPD GDODP PHPSHOEDJDDN)DQ NDH
UROH PRGHO GDQ SHOXDQJ GDQ NHEHEDVDQ *XUX PHUXS
SHPRGHODQ GDODP VLVWHP VRVLDO LDLWX NDRDX GIDQDMN P
PHOQMDODQNDQ DNWLYLWL SHQ\HGLDDQ SHPDNDQDQ .KDOLF

ODVLWDK OXVPHODOXL GDSDWDQ NDMLDQ GDSDW GLVLF
SHQMDJD JXUX SHQGLGLN GDQ SHQJDVXK PHQJHWDKXL G
SHPDNDQDQ \DQJ GLEHULNDQ NHSDGD DQDN DQDN RHWHND :
EHEHUDSD SHQJNDML DZDO VHSHUWL NDMLDQ ROHK $EGXO +
\DQJ PHQ\LPSXONDQ EDKDZD NHVDQ GDULSDGD DPDEXQ SHP
EDSD PHUHND GL UXPDK GDQ MXJD PHODOXL JXUX VHEDUD OD
NHEDQ\DNDQ NDQDN NDQDN LQL PHPSXQ\DL SHQJHWDKXDQ D\

0(72'2/2*,

.DMLDQ LQL PHQJJXQDNDQ NDHGDK PHWDWLNQWHRDW LB Q
UHYLEAXDWX PHWRG \DQJ GLIJXQDNDQ XQWXN PHQHOLWL GI
PHQJLQWHSUHWDVL KDVLO NDMLDQ NDMLD @ ®HSBW®DJ NP M(
\DQJ PHQMDGL IRNXV NHSDGD SHQJXPSXODQ NDMLDQ .LWFk
VDPD GDODP NDMLDQ OHSDV \DQJ GLSLOLK DLNQDAVH G S8 UG W@V
VHKLQJJD PHQJKDVLONDQ NHVLPSXODQ OHWDVLQ@MXNYV M X
PHODNXNDQ SHQJJDEXQJDQ GDWD \DQJ DGD XQWXN PHQGDS!
\DQJ OHELK PHQGDODP :HHG 0 +DVLO PBEWD SURWHVL)
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VDULQJDQ GLODNXNDQ SDGD NHWLND PHQJDQDOIGDLSDBRHEH L
PHQLQJNDWNDQ ODJL NHIDKDPDQ GDQ PHZXMXGNDQ NHIDKE
PHWDVLQWHVLV LQL %DJL PHQJHQDO SDVWIQDGWNNMO LDQ W\
$PDODQ 3HPDNDQDQ 6HLPEDQJ 'DQ .HVDQ 7H QING BS QRIVU IYD
HOHNWURQLN GHQJDQ PHQJJXQDNDQ EHEHUDSD NDWD® XQFL
NDQDN NDQDN’~ 2QXWULVL VHLPEDQJ NDQDN NDQDINLQISHPD
GLFDUL GHQJDQ PHQJJDEXQJNDQ NDWD NXQFL ODL®DWHSHUW
USHPDNDQDQ VLKDWY 3HQJJXQDDQ NDWD NXQFL LQL DGDODH
GDQ MXJD %DKDVD ODOD\VLD DJDU OHELK EDQ\DN VXPEHU GD ¢

.DHGD®RZEDOO WHOUXAKIGRQIXQDNDQ GHQJDQ PHOLKDW N
VHVHEXDK DUWLNHO XQWXN PHQGDSDWNDQ OHHE L KDEADWRQ N D

ORKDPPDG 5DKLP .DPDOXGGLQ HW DO 6HEADOQQJIDQ
WHODK GLFDUL PHQJJX QDRI HENRE MPUL BQ@QJIJNDODQ GDV
(OVHYLHU \DQJPHPSXQ\DL NDQGXQJDQ\DQJEHUIRNXVNDQ N
\DQJ PHUDQJNXPL DUWLNHO SHQ\HOLGLNDQ DNUWIHNVH® B MWW
WDOLDQ \DQJ PHPIRNXVNDQ DVSHN SHPDNDQDQ VIHLRPEDQJ N
VDPSLQJLWX SHQFDULDQ MXJD WHODK GLOD N XNDS D WRDUD
VXPEHU VDOLQDQ NHUDV VHSHUWL EXNX GDQ SURDLGLQUXSH L
PHWDVLQWHVLV MXJD WXMXDQ XQWXN PHPEDQW X PBIWIEXD W |
\DQJ GLNXPSXONDQ VDPDGD LDQ\D PHQHPXL GDSDOWIXQ \DQ
NDHGDK LQL DNDQ PHQLQJNDWNDQ NHNXDWDQ DXQ®IDDVLV F
PHQMDZDE SHUVRDODQ SHUVRDODQ NDMLDQ

3(5%,1&$1*$1'$1 &$'$1*$1

%DKDJLDQ LQL DGDODK EHUNDLWDQ GHQJDQ SHUELQFD
NDMLDQ GDODP NDMLDQ LQL ,D MXJD PHQM H GDSNDIWD QQGDHU
KDVLO NDMLDQ WHUKDGDS KDVLO GDSDWDQ \DQJJ GLSHUR
PHQ\RNRQJKDVLO NDMLDQ LQL GHQJDQ EHEHUDSD NDMLDQ N

%DJL PHQMDZDE SHUVRDODQ NDMLDQ \DQJ SHUQAMOLAKID WD L
GDUL DVSHN QXWULVL \DQJ PHQFXNXSL XQWXN NDQDN NDQE
WLQMDXDQ OLWHUDWXU EROHK GLVRNRQJ PHOED®I1 NDMRK Q
SHQJDPELODQ PDNDQDQ \DQJ FXNXS XQWXN NHSHUOXDQ W
ODQXVLD PHPHUOXNDQ PDNDQDQ GDQ YLWDPLQ XQWXN SHF
3HPDNDQDQ \DQJ VLKDW GDQ VHLPEDQJ DGDOD K IDNM RINSKQ
NDQDN NDQDN GDQ PHODNXNDQ DNWLYLWL ILJLNDOJGHQJDQ
VHVXDL GDQ VHLPEDQJ SHUOX GL EHUL SHQHNDQDQ GDODF
OHQXUXW *DULV 3DQGXDQ 'LHW .DQDN .DQDN GND® B M PIHWID XD
PHQJDPELO PDNDQDQ \DQJ EHUVXPEHUNDQ NDUE® KLEBQ DW
EXDK EXDKDQ VHFDUD VHLPEDQJ XQWXN PHQFDSDH®HR®DSD

.DMDD@LWDK 0XVD SHPEEREDPRONKQ@WDQDN NDQD
MHQLY PDNDQDQ \DQJ VHVXDL PHQJLNXW SLUDPLG PDNDQDC
PHPDVWLNDQ PHUHND PHPSHUROHKL QXWULHQ QXWULHQ X
.DQDN NDQDN KDUXV PHQJDPELO MXPODK NDORUL \D@JXLEHW X
NDUERKLGUDW SURWHLQ OHPDN YLWDPLQ GDQ PLQHUDC
SHUWXPEXKDQ GDQ SHUNHPEDQJDQ RSWLPXP 1REOH PH
VHLPEDQJ DGDODK PDNDQDQ \DQJ PHQJDQGXQJL ]DW ]DW \DC
ILILNDO

%DJLPHQMDZDE SHUVRDODQ NDMLDQ \DQJ NHGXD LDLWX
SHPDNDQDQ VLKDW WHUKDGDS DNWLYLWL |LDMNOUD WHDD®INS
EHEHUDSD NDMLDQ WHUGDKXOX \DQJ PHQ\RNRQWXBUYURY NY M
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SHPEHVDUDQ DQJJRWD EDGDQ NDQDN NDQDN 3HUNHPEDQ
EHUPDNVXG VDWX DVSHN \DQJ PHQHNDQNDQ DVDV SHUWXPE
GDODP NHDGDDQ VLKDW VHODPDW GDQ FHULDQJKDGHRD
NHNXUDQJ]DW PDNDQDQ DNDQ PHQJDODPL JDQJIJXPRGHUWXI
NXUDQJ SHQXPSXDQ WHUKDGDS SHODMDUDQ GDQ NHPHURYV
LN U\ ,QL EHUPDNVXG EDKDZD PDNDQDQ \DQLIWLGDN
NHSDGD NDQDN NDQDN GDODP SURVHV SHPEHODMODO®R GL S
PHOQXQMXNNDQ SHPEHQWXNDQ SHPDNDQDQ \DQJ VLKIDW DGDC
ILILNDO NDQDN NDQDN 6HODLQ LWX MXJD DNWLHUWWDLY DLQL N[
ILILNDO NDQDN NDQDN .HFHUJDVDQ ILILNDO GDSD®BIQWDC
SHPEHODMDUDQ GDQ SHUNHPEDQJDQ VHFDUD PHQ\HOXUXK
NHVDQQ\D WHUKDGDS DNWLYLWL ILJLNDO DG DID@®IXNEND § D NW
\DQJ PHQJDPELO SHPDNDQDQ VLKDW LQL PHPEROHKM®DQ NDQ
\DQJ PHOLEDWNDQ JHUDNDQ NDVDU VHSHUWULSHHXANDLY ERQ
EHUPDLQ PDLQDQ \DQJ PHOLEDWNDQ NRRUGLQDVL WDQJDQ
PRWRU NDVDU NDQDN NDQDN $NWLYLWL IL]LNDWLKDQDWH U
NDUGLRYDVNXODU NDQDN NDQDN 3HPDNDQDQ VLKBPW PHQ\H
SHPEHQWXNDQ VLVWHP NDUGLRYDVNXODU \DQJ \DINBDMY L' WQJ |
ILILNDO \DQJ EDLN ULVLNR REHVLWL SDGD NDQDN NDQDN
PHPEDQWX PHQFHJDK PDVDODK NHVLKDWDQ HEQX B & UENHDLDNWL
EDGDQ SDGD SHULQJNDW VHWHUXVQ\D 3HPDNDQDQLBQJ VHL
\DQJ GLSHUOXNDQ XQWXN DNWLYLWL ILILNDO KDUWND® GDQ P
PHQWDO\DQJRSWLPXP

.DMLDQ NDMLDQ OLWHUDWXU EROHK PHQ\RNRQQBEXMDK E
WLJD LDLWX $SDNDK NHVHGDUDQ LEXEDSD SHQGLGYWN DZDO |
WHUKDGDS DNWLYLWL ILJLNDO PHODOXL W L QWD NDD@HNU D \
NDQDN LQL SHUOX PHPEHULNDQ SHQGHGDKDQ DZDO GDOD
PHQJDPELO SHPDNDQDQ VHLPEDQJ +DVLO GDULSDGD GDSD\
PHQJHWDKXL GDQ PHQJDPELO EHUDW DNDQ DPDODQNSHPDNDC
PHUHND 'DULSDGD GDSDWDQ NDMLDQ MXJD GLGDSDWL LEX
PDNDQDQ NHSDGD DQDN DQDN &RQWRKQ\D NHEDQ\DNDQ LE;
PHQ\HGLDNDQ VHQGLUL PDNDQDQ EHUEDQGLQJ PHPVEXIOL PD
GLVDMLNDQ NHSDGD DQDN DQDN 'DSDW GLULQJNDUAMDQ MX.
SHQJDUXK DJDPD LNODQ WDUDIKLGXS NXDOLWLOININDQDQ ¢
SHUDQDQ \DQJ EHJLWX GDODP PHQ\HGLDDQ SHPDNDQDQ k
SHPLOLKDQ SHPDNDQDQ VLKDW PHPEHNDONDQ WXEXK GHQJI
LD EHUIXQJVL VHFDUD RSWLPXP 20HK LWX ZDUJDDSBWNIGLGLN
MXJD PHPDLQNDQ SHUDQDQ \DQJ SHQWLQJ GDODP PHPDVW]
VHNRODK PHPSHUROHKL PDNDQDQ \DQJ EHUNKDVLDW GDQ GEC
PHUHND 3HQGLGLN PHPDLQNDQ SHUDQDQ SHQWLQJ GDQ St
DPDODQ SHPDNDQDQ \DQJ EHWXO

.(6,038/$1

%DKDJLDQ LQL PHPELQFDQJNDQ KDVLO UXPXVDQ GI\DLROS HQ\
NDMLDQ VHUWD EHEHUDSD FDGDQJDQ NDMLDQ DNDR GDWD
%HUGDVDUNDQ NDMLDQ LQL SHQGLGLNDQ SHPDNDm®DQ VLKD
NDQDN SUDVHNRODK KDUXV GLWLWLEHUDWNDQ EGRODRP/HND
SHPDNDQDQ GLHW VHKDULDQ +DVLO GDULSDGRQVYD@VGDXDQ
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VDWX VLVWHP \DQJ EROHK GLMDGLNDQ SDQGXDQ NHSDGD LE
NDQDN GDODP PHPSURPRVLNDQ SHPDNDQDQ VHLPEDQJ GDO
WHUKDGDS DNWLYLWL ILILNDO NDQDN NDQDN 6HFDUD NHV
GLSHQJDUXKL ROHK LEX EDSD PHUHND LQL NHUDQD LEX EDS
PDNDQDQ PRGHO GDQ MXJD SHQHQWX MHQLYV PDNDQDQ \DQ.
UXPDK %LUFK HW DO 3HPDNDQDQ VLKDW POIP®LQND (
PHPDVWLNDQ NDQDN NDQDN SUDVHNRODK PHPSXQ\DL SHUW
\DQJ VLKDW 'HQJDQ SHPDNDQDQ VLKDW GDQ JD\D KWGXS DN
PHQJHNDONDQ NHVLKDWDQ \DQJ EDLN GDQ PHPELQDEDVDV \D
PDVD DNDQ GDWDQJ ODND VDUDQDQ NHSDGD PMWDQDRDW
\DQJ VLKDW SHUOX GLSURPRVLNDQ EDJL PHQJJDODNNDQ N
KDGDSDQ 7HPSDW \DQJ SDOLQJ VHVXDL GLMDODQBSDQLDGD
GDULSDGD NDQDN NDQDN \DQJ EHUXPXU &DGDQJDQ NDML
PHPEXDW NDMLDQ PHQJJXQDNDQ PHWKRG \DQJ OHELK HIHNYV
GHQJDQ OHELK PHQ\HOXUXK GDODP PHQLQJNDWNDQKNXDOLW
EDLN 6HPRJD JDJDVDQ NH DUDK WUDQVIRUPDVLD®HQGRGLND
EXNDQ LJDXDQ VHPDWD PDWD GHQJDQ VRNRQJDQ VHWLDS N
VHNRODK XQWXN PHPEHQWXN JHQHUDVL PDGDQL\DQJFHPHU

58-8.%1

$ULI <DDNRE &DEDUDQ 0HQJXNXNDBODOIXP QDINVQIDIQV.DQADN .DQDN -
'L ODOD\VLD -XUQDO 'XQLD 3HQGLGLNDQ H1R®61 . 9R
KWWS P\MPV PRKH JRY P\ LQGH[ SKS MGSG

$PDW 0 =DLQ $HSHQWLQJDQ 3HQGLGLNDQ .HVLKD R BQSHHNSOHEDV. DD N
.HEHUVLKDQ 'LUL XQWXN OHQFHJDK ,PERDWRQBH RLGE DD Y KQGXKKEID
HHSLQJ &OHDQOLQHVV WR 3UH¥HQW &29,"

$QLV 6DOZDQL %LQWL ODKPRRG QRQ@XDCBHPGHBENDRY SHPYPODDK %D Q
.DQDN 3UDVHNRODK )RNXV (OHPHQ 3,8®JBRWNDXBXOWB D BD]PIQ % H
7HUHQJJDQX

$WLND ,VKDN 3HPEHODMDUDQ %QQDY DWNKQ GDR MHYEIBWDKXDQ .H
.DQDN .DQDN 3UDVHNRODK 0DOD\VAH\WQ$RE Y RPOQRUWRANVD ®-6BEHQ , |

9ROXPH ,VVXH (

%DGULDODLO\ 1XUIDUKDQD 'LDQD ORKI®DRUWRQVKLSGHD\RKWLIOBUHQ 1XWU

7RZDUG &RJIQLWLYH 'HYHORGPEQWQQISGHMDQ $Z2DO .DQDN .DQDN .HE

%DKDJLDQ 3HPEDQJXQDQ .XULNXOXP 6WDQGDUG 3UDVHNRODK .HEDQJVD
6WDQGDUG .XULNXOXP 3UDVHNRODK .HEDQJVDDQ '6.3

%DKWLDU % $ $OL $ <XVRI + 0 .BRDOBGHYHORSPHQW DQG 1XWULW
&KLOGUHQ 8QGHU )LYH $ &URVV 6HFRRIPPYXDOWWIXEYRUB QUVRBUP 9Q
-*L]L 3DQJDQ 9ROXPH 1XPEHU =#XO\

%XODQ 3HPDNDQDQ ODOD\VLD 100 W D $PEOINNDIRK OHIDIND @ @oHNVXIO " 'L SH U R
3RUWDO 5DVPL .HPHQWHU L DKOV.\M B L KDAZ DRRKDIOF-MVPADL QG H[ SKS SDJ

. XULNXOXP 3(50$7% 1HIJBDKDJILDQ 3HQGLGLNDQ $ZDO .DOQDEDWRON 3
3HUGDQD OHQWHUL

.KDOLHVDK $VPDD 3HUVHSVL *XWKDBAMDSE HNRDDKVIZ@YMPAARIO D P - R
'XQLD 3HQGLGLNDQ H ,661 9RO 1R
KWWS P\MPV PRKH JRY P\ LQGH[ SKS MGSG

IDVHPDQJ 1 .HVLKDWDQ )L]LN B@® GPHUVHWL DO OD\VLD 6DEDK 806

ODVLWDK 0XVD .HVHGDUDQ ,EX %D \D QB QKOHLPE BOD B Q KHPDS $QC
8QLYHUVLWL 6HPORQRRUXPDQLRUD 5HYLHZ (LVV® 9RO  1F
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OXKDPPDG $]ZDQ %LQ $]UL 3H QG OGION.MQ NRRNILQW IHXGSWXND Q 'LUL %L
.DQDN .XPSXODQ .HUWDV 3HQXK 6LDS (8@ IHUVLWL 7THNQRORJL

&DZDQJDQ 3XODX 3LQDQJ
OXKDPPDG $]UXO 0DVOL 1RU ODVKDUDRBRWSIOQNDVL BNBHEKQI®LK XQW XN
NDQDN O\.LGMUXWQOO RI,&7 LQ (GXFDWLRQ -,&7,(
ORUELGLWL GDQ .HVLKDWDQ .HEP®ROBUBHQWOBHDOWK DQG 1XWULWLRQ
%RRN.OXBDWD /XPSXU 0DOD\VLD %DKDJLO®DXWDQLOMLQBPH@PWHULDQ . H

1D]JLUD 6DGLURQ 3VLNRORJL 3MQRDIKDQ HDUIDKX BDWX 7 BQGLFWLRQ
/LWHUDWXUH 5HYLHZ -XUQDO 3VLNRORG&IODOD\VLBQLYHUVLWL
.HEDQJVDDQ ODOD\VLD

1XU 6DNLQDK %DKDUXGLQ 3SHQLORWRQ 3DMPW BQW X\ DIXQDE .DQD!
0DVDODK SHPEHODMDUDQ 6SHVLILN .XRSE®DQ .HUWDV 3HQXK

8QLYHUVLWL 7HNQRORJLO0$5% &DZDQJDQ 3XODX 3LQDQJ
2UPDQFL 1 7DVQHHP 6 &DOLVNQ@HODPWHG NQRIDHGIIHRD QG DWW LW X
WHDFKHUV RI NLQ G H Q )WHU/DHDQ@ E R QD®UHRXUQDO RI 3XEOLFQHHDOWK ¢

a KWWSV GRL RUJ LMSKV Y L
BHUWXEXKDQ .HVLKDWDQ 6HGXQLD :+2
6LWL 1DGLUDK +DILG]JLQ -DQXDUQJ 6HSBRNMDIODBVE® LeHEW U R

VKRUWXUO DW G)+
6LWL 1XUD]JLPDK $E 5DVLG 1RUMXP IDU)DPEGIHMRIX U XVDEH.GINNODPDWDQ
1XWULVL 'L 7DVND 7HUSLOL-KUBDHOUHVHGBQJIIDIYKLGDQJ -RXUQDO 9

7LQMDXDQ .HEDQJVDDQ .HVLKDWDQ GDIQVWFRUELGLWER + HBED®JVDD @0 D(
,QVWLWXW .HVLKDWDQ 1HJDUD .HPHQWHULDQ .HVLKDWQ 0DOD\VLD

'\RQFK 5 6X0OOLYDQ $ 1 X W U MALLCR & DSQURRBHY DPWW RW XMEH & RPPHQWE
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$EGXO +DOLP $EGXOBRUPDKQOG $WE]XUDZDWL $KPDG =XKGL
ORKDPDG 1L]DP +DPLG
6KDKDQL 6KDKDU
-DEDWDQ 3HQGLGLNDQ 1HJHUL SHUOLYV
L, QVWLWXW BHQGLGLNDQ *XUX .DPSXV 3HUOLYV
(PHO KDOLP UDKPDQMPRHLIRK FPGD]DOL#LSIXUBG X#BPDLO FRP
FHSORV #JPDLO FRP
VKDKDUVKDKDQL #JPDLO FRP

$%675%.

.HUMD\D JXUX PHUXSDNDQ NHUMD\D \DQD @ KFELIZFD WKLIAD XNRI$ HPQ P\5
\DQJ EHUPXOD GDULSDGD VHEXDK ELOWN BHW EOKDHREDQD NMB XK |
SHGDODPDQ PHPHUOXNDQ NHNXDWDWDVOLZDNBSNB MRSIQD D Q L\ DEHUNW
PHQLQMDX NHEHUNHVDQDQ SURJUD P QIMSQ PSHLRIDUD \ PIPQ NDHILD KHPLL ¥
SHODMDU -33 ,3*. 3HUOLV GDQ GLWHESDWSD Y NNEO DBLSHGXOBIP |
O0DOD\VLD 7LPXU 5HVSRQGHQ NDMLOQXWHUIGIM PBQWIDSD-GB ,RUBAEUC
\DQJ PHPELQD NHUMD\D SHUJXUXDQ GLJWDQ D6KD VB EXD W.KD N IDIHQ DK |
GLODNVDQDNDQ GHQJDQ PHQGDSDW NSDQGHD JKDPXLFFEIL@DWHWM R B XOKX\D B |
PDQWDQ -33 EHUWXJDV GHQJDQ EH I RNXYIND QDWW Bl QW D00 LFH.Q) P M ® SKIF
FDEDUDQ JXUX SHGDODPDQ 'DWD GLNXP SXR®NDER GO DRD YPIX P 3
,3*. 3HUOLV PHQJJXQDNDQ NDHGDK WHPDPBXRW BNROD® PX WX NcD QB
PHOLKDW KDVLO NHSHPLPSLQDQ PDQWLB® DB G1*V B BRO@ID\K\DIQU NEHHQ DD

.DWD .XQFRKDS NHSLPSLQDQ SHODQ SHPPDQBMQM@BSHQIGLUL SURIH

$%675%&7

5(6,/,(17/($'(56+,32)129,&(7($&+(56,1585%/6&+22/B7& <
509, (:

$ WHDFKHU VFDUHHU LV D FDUHH WWKDSVLBULQ RW WIKGLY S WU IRVQ RV KIDHAD
D FODVVURRP %XLOGLQJ ZRUN LQ D QGIHZX ISWDHDV W KVHK VW UL QDW K. @D D ¢
OHDGHUVKLS VSLULW 7KHUHIRUHH IWHKAW DWWWHQGAVIVL R M \WWKRH UDHHYDL G UV K
WKDW KDV EHHQ FDUULHG RXW ZKL GH. BHLQILY V\P R G HOWD PH® O W D WH
LQ VHYHUDO UXUDO VFKRROV LQ (D\HQWNGMRQ YDV WKH \RW X GRY H F S RA
IRUPHU -33,3*. 3HUOLV ZKR EXLOW DV\K H ISR K/MOLI LFFDAMH HQ W R HR QW RW H
7KLV VWXG\ ZDV FDUULHG RXW E\ RER® WKHYHDGW H RY MHZH N AKGER 6 N |
IRUPHU -33 ZRUNHG E\ IRFXVLQJ RQ \WKH QAW DOHDIFGWHUMKWLVEL EQ RO FUL|
FKDOOHQJHV RI UXUDO WHDFKH UV L QWU R DLVO FHR/OFD HVE MIHRXK B U W R OROH
,3*. 3BHUOLV XVLQJLQWHUYLHZ PHWXRIGR/RZL O DAGHHIURK W B W B 8 GVW K DI
UHVXOWV RIIRUPHU -33 ,3*. 3HUOLV FKRIQHGBYHG LQ WKH VEFKRRO FRQ

.H\ZRUGWDGHUVKLS OHYHO VHOI GHYJDOCRSMFPHQW SODQ VHOI SURIH
3(1*(1$/%$1

3HQGLGLNDQ PHPDLQNDQ SHUDQDQ \DQ®O S3D@W N@& P DAVDXIDIP
VHVHEXDK QHJDUD 20HK \DQJ GHPLOLW®Q S B Q GIH®HNUDD \DIQI HE

XQWXN PHPEDQJXQNDQ JHQHUDVL PKGBNDGE HHPOIDUGIQN.D @ [5H D
XQWXN PHODKLUNDQ LQVDQ \DQJ VHINP¥ D QB IBDLQ KPRYPR QLR/KE
GDQ LQWHOHN VHVXDL GHQJDQ | D OMDNBIK % HEIEILLGAHNDHIONKHKE K@
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NHPHQWHULDQ PHODKLUNDQ UDN\D® \OIUIPD P B X PGLRQE XRISHQJI
NHSDGD QHJDUD VHUWD PHQMDGL D WDI$W QN HRSHXDL QEKJ BHD SD G|
QHJDUD SHUOX GLEHUL SHUKDW LD QEMHYP OO GLIGWLIN D {5H X B R
LWX VHQGLUL XQWXN PHODKLUNDQD®OUWIDQJ SURIHVLRQDO GI

3HODQ 3HPEDQJXQDQ 'LUL 'DQ 3HPEDQJXQDQ .HUMD\D

OHQXUXW 7URWWHU WHODK PH & UMMPEDND Q @ XP)DV M UPLHY
VHRUDQJ JXUX SDNDU .DMLDQ W H WROHEKK VWD XIHE® ¥CGHLLDOL@\DUG L S
VHUWD SDUD SHQGUGLRADQJ BHWWHU 7 0 TURDVWHU 5
SHULQJNDW SHUNHPEDQJDQ WHUVHENWL ©@BIOREXQRYEMUQLDQN
SHULQJNDW FHNDS SHULQJNDW PDBISHHGDQ SHBEQ QN R Q5@ & D
SHPEDQJXQDQ NHUMD\D XQWXN PHQMDLRQD®RRID@IL BIXWX O DR
SHULQJNDW SHUNHPEDQJDQ WHUVHEXW LDODK

SHULQJNDW 1RYLVGDQ 1RYLV/DQMXWDAQ

3DGD SHULQJNDW LQL EHUPXOD D SDEHBDMHWHRIZDQ X LXK
GDODP SURJUDP ,MD]DK 6DUMDQD 0XSORML I XU XDQXDD K SDR
,MD]DK *XUX QRYLV SDGD SHULQJNDW LIQD. F/HiFSEDHIQIVEX-ND B KDV
SDQGDQJDQ PHQ\HOXUXK XQWXN PHP DXWDPQJSHQUDH UNL®D)
SHULQJNDW NHGXD LDLWX QRY L VDWDROHXMWE QX ODXE&XQ/FARDP E
SHQJHWDKXDQ EHUEHQWXN IDNWD N JB QD ¥ H BEHDADX P H.RELH W
GLIDKDPL 'L VDPSLQJLWX QRYLV CPEQ@MXPDDNQ XXDIW EHUXDD X
GHQJDQ SURVHV 3G3 %LDVDQ\D JXUXYSD ®D S MY MDIN B W UXFDI
JXUX\DQJ EDUX PDVXN NH DODP SH QD L @/LDONDX@ L DD OVDXXIE X QDIK L
WHUVHEXW WHODK GLEHULNDQ L OCPDWH QI/XIY Q@ WVEHIRUD BHR G L
,3* GDQ PHQMDODQNDQ SUDNWLNXP WLIHGADINS P HSQHRXINDXOSLP ® QWL
PHQMDODQL WXJDVDQ GHQJDQ EDLN XSDGR BHUKYDKDWX QL
PHPDKDPL GDQ PHODNVDQDNDQ WXJDVRQ DR QEID®LE HREL®H R
GDULSDGD JXUX EHVDU GDQ JXUX \DQJEHUSHQJDODPDQ

3HUNHPEDQJDQ NHUMD\D SHUJXUXDEHRMUIXMSOMDQ & B YXDURW!
ODWLKDQ PHQJDMDU KLQJJD NH W D P KXOWDXP\IDQICEMHIS A B UX S
ODQJNDK XQWXN JXUX JXUX QRYLV EWMMHRY D KDQIQMWKNDKH®L BB
GDODP DPDODQ GDXKDRNGDUMDKDU 1 + 1DZL 0 = 0
OHQXUXW 2WKPDQ 0 6 .DVVLP $ <DMDU P HODXY&ID\CDI PHDQY
NRPSRQHQ SHQWLQJ GDODP SURJUDR SBNGDGDNDQ SH UIXIUYH
PDKXSXQ GL ,QVWLWXVL 3HQGLGLNDRLDXQ X HDDQDVLOU X R Y
EHUSHOXDQJ XQWXN PHQJDSOLNR B HGD® WSHHRLEH MM D Q NG D/QVS
GDODP VXDVDQD ELOLN GDUMDK \DQJNDHE 580 UXGV VD@ ILOPH
SHGDJRJL GDQ SVLNRORJL 7D P E D KSIDQVSPHOE HODLWSLHK@D)XQD R QNIHDS
JXUX QRYLV VHFDUD WLGDN ODQJVXRIX@QWRY RHEOEDREDRQ FEX
GDODP ELGDQJSHUJXUXDQ GDODP VXDVDQD VHEHQDU

6HODLQ GDULSDGD ELPELQJDQ JX U XQEGRNSIHQC D Q BI R IVD QI KX )
PHQLQJNDWNDQ NHPDKLUDQ GLUL GHQBEQDPDXINBESHUM N H [T
PHQJDZDO NHODV GHQJDQ EHUNHVDQ WOHHODHEXWN XX UX VGBS
PHQJHWDKXL WHQWDQJ FDUD X QW X NHRHNHMIZ® O+ B B DM GIHQ I
VHNLUDQ\D JXUX GDSDW PHQJDZDO N HXEBVGEISQIND G LEVHIIBIW!
GHQJDQ VHPSXUQD 6HODLQ LWX JXURYSNGDDKHMXIVDD G DER @
PHQJLNXWL SURJUDP VHSHUWL JRWRIQN URA\RE P SDRU \XIPDX
PHQJHUDWNDQ KXEXQJDQ GHQJDQ SLKRNX EREBK P HIHEIDS DL
PDNOXPDW GDULSDGD LEX EDSD EHD®D NVWBIQ ISMI YDQJICPDMDD N L
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GDSDW PHPEDQWX JXUX GDODP SURVHYWLYGED @ QR P LS/DT QLMK
EROHK PHQJKDGLUL FHUDPDK WHQWBQNFDDOQ EHWDNR® X @ DNC
SHQWLQJXQWXN PHZXMXGNDQ SURDB\G3GBDEHIAVEDLMD.Q G 1B Q ML

SHULQJIJNDW &HNDS

3HULQJNDW NHWLJD LDODK SHULBRNDW FHNDSPNRF BB IVIH®H UL
NHWHUDPSLODQ GDODP ELGDQJ \DQINEBEARNDXDIQ .RREHYBHOQ
PHUXSDNDQ WDKDS PLQLPXP XQW X NSHQ/GILRGILINQ\D BH LEI )X QW\DLX
6HODLQ LWX MDQJND PDVD \DQJ GLDWEH B IR HXOIXK X KI0DG D DS
WDKXQ *XUX SDGD SHULQJNDW LQL QX-EDHKVEDLODW PMDOREKY B
WDKDS LQL MXJD JXUX FHNDS DND GDOOWILQ@MXOH@DRNYS §HHE
SHQ\HOLD GDQ SHPELPELQJ NH DW D VMXW R @ RBHWLGDPDIW WX D
WLGDN DNDQ PHQJKDGDSL NHVXND UDQDSQ VP XK PHIG D SUDR/D \P
EDJDLPDQD XQWXN PHQLQJNDWNDQ WREL BUHWPMQQKD G®HSH
PDVDODK EDJDLPDQD PHQLQJNDWNDQDNMBDEHWONPXDQBQGBD
SHQJJXQDDQ WHNQRORJL PDNO XP DXQGDXMNDPHSH. @.JIMIND VNG \NHX
SHQJXUXVDQ $QWDUD FDUD XQWXNWBI®LDODKWMDWSDHMDWE)
DFWLRQ UHDBDLAKPHUXSDNDQ VDWX NDHGDK LSHQLHOLGLND
'DODMFWLRQ UHXMXUBFKDQ PHQJXPSXO GDQ PHQJDQDOLVLYV
GLSHUROHK OHODOXL SHQ\HOLGLNDBI@ L@INDWOD G 3SHW VWPH\P
“XVWHUX XQWXN PHPEXDW VDWX SHG@HODTLNDWL\ DIXU E HUHN
KDUXVODK PHQJKDGLUL NHNXUVXV FDUD PHPEXDW SHQ\HOLG!|

SHULQJNDW ODKLU

3DGD SHULQJNDW LQL JXUX PDKLU GD$PW @ ISE QMAIMT SBIDW
PXGDK GDODP VHVXDWX WXJDV *XUX PRKQUWHP\DQQ\ L @ HPL
XQWXN PHQFHUDNLQNDQ GDQ PHQJDMDODRYLVHEIDUDHNU WDW L
WHUVHQGLUL +DO LQL NHUDQD JXUXJPORPD QP HADSX QXX E
PHQJJXQDNDQ SHQJDODPDQ WHUVHEQWGLKW % B $PLH PSIHKCCCPLLQ VL
JXUX PDKLU PHPSDPHUNDQ JD\D SHQ3BIDD O R P \\DAQ MPHDUW H
GDULSDGD WDKXQ PHQMDGLNDQ JXUNX PRHPES PE\DL] NG-TER O F
PHQMDGL PHQWRU NHSDGD JXUX QR YIDVE ROWK EHE&N SE UL 18
SHQJDODPDQ GDQ NHPDKLUDQ PHODIPXEHRMXE GROUVAMXY O HW
SHQ\HOLGLNDQ GLVNXVLLQWHORNG®DRIHPOUYD LD SX¥RBDHD
*XUX JXUX \DQJ VDPSDL NH SHULQJNDWD @D K3 NOBRPOHKO B RN D\
WHUEDLN ELGDQJ SURIHVLRQQ\D *NMDW \0NQ.JVEHUAIDD DS G GLIDQS
GLVDQMXQJL ROHK EHNDV PXULG PHUHP\SDH YBEDAR L BIXKX GXS !
PHUHND VHFDUD SRVLWLI GDQ GDSDMDPHPLQIJIDONDQ NHVDQ \

SHULQJNDW 3DNDU

3DGD SHULQJNDW SDNDU JXUX XPSDP®DDPLEMD@U QDD J *XHQ\
SDNDU PHQJJXQDNDQ SHQJDODPDQQDUVWSMUID\VEL SBEDUITHKR(
+DO LQL EHUPDNQD JXUX SDNDU PH Q I ¥YX\QINNOIQWSHUR/HHSIY K D/RHLE
PHQDQJDQL SHOEDJDL PDNOXPDW X.@WXN\DF B Q DKD\DILQOINTHU B 16
OXDU MDQJNDDQQ\D VHFDUD SDQWDXW % B3O GHB I$BIS L'DI\D M Q QD
ODQFDU GDQ PHPSDPHUNDQ NHSDNDHDOQ G300 D PD % DI D'\® DN VDO
GLODNXNDQ ROHK JXUX SDNDU VHQRIOLKIMD\ B BU M D\®DEH UND®LE
PDVLK PHODNXNDQ NHVLODSDQ *XURILSBMXDUY ACRNDHK DG D)X RIU
\DQJ EHURXWRULWL GDODP SURIHVLRQQ\D

. HSLPSLQDQ *XUX
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6HRUDQJ SHPLPSLQ SHUOX DGD VLIDWLNQHSLPSD®DSH UE B NKX:
VHVHRUDQJ\DQJ EROHK PHQJJHUDN N6DQ FEHNOWLQ BIDN XCHQN B @
FDUD WHUWHQWX 6HRUDQJ SHPLPGGQ RPRXWLP R Q DW IRKHXOLQNIH
EHUNHUMD GHQJDQQ\D GDQ KDUXVIPMQERRBEGDQWNDQ SHQFI

3HPLPSLQ MXJD KDUXV EHUMD\D P H Q DHE\ID XX 01D XD BV B Q WD
PHQ\HOHVDLNDQ PDVDODK GDQ PHQ PISVIDKDWHLRINVG B WVEHG |
SHUNDUD WHUXWDPD GDODP PHQH QLWDLGLUHALHPG [EQ IDQ P EQ!
GDQ SURIHYWDQDODVSHN \DQJ SHQWLQJ \DQJBEBURRWERNL PHQ
PHQMDGL VHRUDQJ SHPLPSLDQ EHUVLPHQWBHYLWLH@ RU®DIA
GDNQHPDV\DUBSIDMDKQLD SHQWLQJ"

OHQWDOLWL

.HEHUDQLDQ DWDX NHVXQJJXKDQ GDODP PHPLPSLQ
OHPSXQ\DLLQLVLDWLIDWDXWLQGDNDQ \DQJODLQ
OHPSXQ\DL NUHDWLYLWL EDJDLPDQDXQWXNPHQJJHUDNNDQ R

ORUDOLWL

.HVHGLDDQ PHPEHULGDQ PHQHULPD SHQGDSDW
6LNDS SRVLWLIGDQ WHUEXND

'D\D SHQJJHUDN GDQ VHPDQJDW MXDQJ\DQJ NXDW
.HEROHKDQ EHUNRPXQLNDVLVHFDUD EHUNHVDQ

.HPDV\DUDNDWDAQ

OHPSXQ\DL GLVLSOLQ GLUL\DQJWLQJJL

.HEHUVLKDQ MLZD WHUXWDPDQ\D WHQDQHDIQNNBGRBPDQDRP D Q
NHWHJXKDQ SHQGLULDQ GDQ NHWDKDQDQ GLUL
,PDQ\DQJWHJIXK WHUXWDPD RUDQJ\DQJEHUDJDPD ,VODP

SHUQ\DWDDQ ODVDODK

8PXPQ\D DSDELOD PDKDVLVZD SHQGLW DN RH QO@®IDID WLDXALDPW L
VXDWX SHUVHSVL QHIJDWLI EHUPDL @ SDVRFPADRWBEQWDY I QH |
VRVLDO EXGD\D GDQ DJDPD VHULQIDNDIOG HPLND 6 DNW QQIMMD\DE
GLKDUDS GDSDW PHPEXND VXDWX GLRQ QNG END D XDNHG B 6 IDKPEHKLU
WHUEXND XQWXN VHEDUDQJ LVX SHRURSDWYWDDN BEQ GWWSHPWD
GDHUDK .DSLW DGDODK PDQWDQ -33 [3I¥Q3WH®IX\E X B Q IO SIHPD:
GRNXPHQ SURILOJXUXWHUVHEXW GESDQ PG QNODDYDOQ QRO S
NXUVXV NHSLPSLQDQ -33\DQJPHUHNDMDIO-RE GHRD®*Y B P QIMD z

2EMHNWLI .DMLDQ

.DMLDQ LQL GLMDODQNDQ EDJL PHRUX QWY I[F\D 8 D Q MY WOQY \GH. B
PHQMDODQL GXQLD PHQJDMDU EHUGWYBRPNWEQ VRDODQ WHPXE
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L OHQLQMDX EDJDLPDQD JXUX QRYLVD®DQWDHY LIBL HKH OGSO
WHPSRK EHUWXJDV GL GDHUDK .DSLW 6DUDZDN

LL OHQJDQDOLVD SHQJOLEDWDQ JXWHQQRYUDS FHDW D Q J X W
PHQLQJNDWNDQ SURIHVLRQDOLVPHNHQGLUL

LLL OHQFDGDQJNDQ HOHPHQ SHQDPED J3EDANDQLNHSDGD NX U\

HUVRDODQ .DMLDQ

.DMLDQLQLPHPIRNXVNDQ NHSDGD.EXWVRDODQ NDMLDQ VHSH|
L %DJDLPDQD JXUX QRYLV PDQWDQLBIHPHQBSBQKRQD G D EHP
EHUWXJDV GL GDHUDK SHGDODPDQ .DSLW 6DUDZDN"

LL 6HMDXK PDQDNDK JXUX QRYLV P DIQXWIDVDX N8 P HRH. @INTDWDSD
SURIHVLRQDOLVPH NHQGLUL"

LLL $SDNDK FDGDQJDQ SHQDPEDKEDLNDQ NHSDGD NXUVXV -3

.HSHQWLQJDQ .DMLDQ

.DMLDQ LQL SHQWLQJ EDJL ,QVWLWXWV®ND G DEDNDIR *WOuJ -
PHQJXUXVNDQ +DO (KZDO 3HODMDU ,3¥L BDUDR M XIHDDN FSHYJ
SHQDPEDKEDLNDQ EDJL NXUVXV NXODYM KHSEPSHQOIQVSHIPPD
DNDQ GDWDQJ

OHWRGRORJL .DMLDQ

.DMLDQ \DQJ GLMDODQNDQ PHUXSWND @NQMURY BEHUEHBD QAN
SHQGHNDWDQ NXDOLWDWLI PHPHUWR VD@ SHD VWOULEXNIPE QX
XQWXN PHPEDQJXQ WHPD GDULSDGB IGGWDL SDW@D MHWPXEX D Q L
MDZDSDQ VHPL VWUXNWXU GDULSD GDPDPDGWMDQD MDD QU R/H WX §
VHNRODK EHUNHQDDQ VHUWD KD VH®S RGPXEND R HEHDYQ PD\§ B
GLDQDOLVLV PHQJJXQDNDQ NDHG DK LIDQW 8 PXEWX &R NRPOD® G LV
VWUXNWXU ROHK JXUX QRYLV OD®K XWDIH GXDQ DO GY DY) D'O MV
GLNHWHJRULNDQ PHQJLNXW WHPD

.DMLDQ LQL PHQJJXQDNDQ NDHGDK \R HFX¥ K D& DDSI}TPHLUIKOD GVR.IT
GLMDODQNDQ GL VHNRODK VHNRODXDOBPOGBOQ K BQWDOD-BIDXK*V
3HUOLV VHNLWDU GDHUDK .DSLW QW HHWGLL §D WGIDADN D G BV RU\D
\DQJ PHUXSDNDQ PDQWDQ -33 EHNDV SHMDO0 W IWH @B .J B HHIL\D M
GDODP WHPSRK WLJD NH OLPD WDKXMDQ SHQERNDQ MD QUDID BEMHHLYA
SHVHUWD NDMLDQ WHUGLUL G D U LNSDNFRIDIDKUKHNINHQDBGRQ SHQV

,QVWUXPHQ .DMLDQ

,QVWUXPHQ \DQJ GLIJXQDNDQ GDODPERDQ DG RNXPHEDEHUNDR
SHQJOLEDWDQ PDQWDQ -33GDQ VHQDUDL VHPDN SHPHUKDWLE

$QDOLVD .DMLDQ

3HVHUWD NDMLDQ DGDODK WHUGLUN GBUOSPD GD PHEQWRKPRO3I R
GDSDWDQ GDWD GDULSDGD SLKDN 38QWIPGELY GILWHRRDWK B
GDHUDK .DSLW 6DUDZDN ODQWDQ X3D,GDGBP &DWILO R G ON F/IE
JXUX QRYLV ODQMXWDQ -DGXDO PRHQG®XUON NPYQLGE HP Q VXDV D €
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-DGXDO
3URILO *XUX 1RYLV QRYLVODQMXWDQ 'HPRJUDIL
3(6(57$ -$17,1% /2.$6, 0$-25,3* 68%- (.
$-,$1 3. 6(.2/$+ 0(1*$-$5
SHUHPS SHGDOL 3HQJDM O0ODW 6DL
6RVLDO 3
SHUHPS OXDUELI 7HVO 0X (QJOLVK
OHOD|I OXDUEI 5%7 3-. 5%7 6DL
SHUHPS) OXDUED 5%7 %0 3-. 5%7 %0
7HPD

'DULSDGD VRDODQ WHPXEXDO EHUEWKDXNWERQ SIHGDHED. G/LLN DV

XWDPD DWDX GRPDLQ LDLWX

.HSHPLPSLQDQ
3HQ\HOHVDLDQ PDVDODK GDQ QLODL
&DGDQJDQ 3HQDPEDLNDQ SURJUDP -33
3HUVHSVL WHUKDGDS ,VX SHQHPSDWDQ

'DSDWDQ

*XUX1IRYLV/DQMXWDQ PDQWDQ -33,3*. 3BHUOLV

HSLPSLQDQ

-DGXDO
7THPD HSLPSLQDQ SHVHUWD NDMLDQ

,7(0 3. &KRNL 3. ,GD 3. %R\ 3. 8QD
I1\DWDNDQ § .(0 .(0 .(0 .(081,7
NHSLPSLQD| .(3,03,1%1 .(3,03,13%1 .(3,03,1%1| 81,)250
DQGD NHQG]| .(0 .(0 3(1*%:%6
WHPSRK W| 3(1*$:%6 3(1*%$:%$6
NHEHODND( .(081,7

81,)20

-DZDWDQ 6HNUHWDUL $-. . HGLDP| 6HNUHWD| $-. . HGLDPI
GLSHJDQJ .HGLDPDQ 6XNDQ 6H
-33 VHPDYV
,3*.
%DJDLPDQD] PHQJHQGDQ PHQJHQGD| PHODWLK| SURJUDP
SHQJLVLDQ| SURJUDP GH SURJUDP G| VDEDU VH| NHSLPSLQTI
NHSLPSLQD| OHELKHILV| OHELKHILY EHUILNLU| PHPEDQWX
PHPEDQWX I VLVWHPDWLl VLVWHPDW| UDVLRQD( VHEDJDL V
VHEDJDL VH IOHNVLEHO| IOHNVLEHC SHPLPSLQ

SHPLPSLQ G
VHNRODK"

PHQJHQGDC
SURJUDP G
PHQ\HOHVD
PDVDODK \D

WLPEXO

PHQJHQGD
SURJUDP G
PHQ\HOHVI
PDVDODK \

WLPEXO

VHNRODK G
PHPXSXN V
EHUWDQJJ
GDQGLVLS

\DQJ WLQJJ]
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%DJDLPDQD] PHPEHQWXN GDSDW PHH PHQJJXQO GDSDW
PHPHQDIDD| NHSHPLPSL| RUJDQLVDY LOPX LQL { PHPHQDIDI
DSOLNDVL | PHGDK VHEH EHUMD\D G| PHPEHQW| LOPX GDOD
VHNRODK PHODNVDQ| NHSHPLPY RUJDQLVD
NHSLPSLQD SURJUDP | GLPHGDK| GHQJDQ OH
NHUMD\D D Q VHEHQD U
VHNRODK
$SDNDK MDZ *XUX 3HQJD| (QJOLVK 6R 6XNDQ :DN $NDGHPLN
\DQJDQGD § 6HNRODK 3HQJDNDS | 'DHUDK =| -XUXODWL
SDGD WDKX 1HJHUL 6HNRODK
-DZDWDQ \D 3HQJDNDS
GLSHJDQJ W 6HNRODK
VHPDVD
_HMD\DDQ \[l 6HNRODK .H 6HNRODK .| 6XNDQ :DN 1DLE -RKD(
WHODK GLF[ .HSLPSLQD( ORWLYDVL| 'DHUDK = 3DQWXQ 'D
3HQJDZDV | 'DHUDK &K| 1HJHUL
BHNRODK 3¢ 6SHDNLQJ | 3HQJDND S
6HNRODK
$GDNDKDQJ WLDGD PDV| OHVUD 3UL WLDGD PD| WLDGD PDV
PHQJKDGDS| EHUXVDKD | GDQ NRPXQLNI EHUXVDKD
VHEDUDQJR PHPDKDPL G EHUWDQJJ] GHQJDQ P| PHPDKDPL
NRPXQLNDV| EHODMDU S GDQ SHUV| EHODMDU §
UDNDQ SHQ EDKDVD ,ED VHNRODK| EDKDVD ,E
NRPXQLWL\ PXGDK NRPXQLW| PXGDK

3HQ\HOHVDLDQ ODVDODK GDQ 1LODL
'DODP WHPD SHQ\HOHVDLDQ PDV D CCDKD®DQ QL G DN HERXIN DX D C
%DJDLPDQD DQGD PHQJDPDONDQ QLORMDQODLQBBSLP:
EHUWXJDV GL GDHUDK LQL"
"VHQWLDVD EHUGLVLSOLQ VHPDV IDRHIP\DIDKIND Q WD QJ.
&KRNL

SDPDQDKGDODPPHQMDODQNDQ WXIDND DHINWLEER GDODF
,GD

SVD\D VHQWLDVD EHUVHGLD GDODP®HN\HEHD GHOEP PBIQWRUI
JD\D NHUMD GL VHNRODK 3 %R\

SWLDGD PDVDODK EHUXVDKD PHPDKRPY 5 EDBHHDQ MPXGEHUND
8QD

BHEDUDQJFDGDQJDQ XQWXN SURJUIBPGHBP'QWDSNDQ NH S
&DGDQJDQ\DQJGLNHPXNDNDQ ROHKPQ SWRIU-BB X8 BXNSRBQL
-33 GLNDPSXVDQWDUDQ\D

SSHUEDQ\DNNDQODK SURJUDP\DQJPHUHPEDZD SHODMDU
SHQ\HGLDDQ NHUWDV FDGDQJDQ XQWXWM NRGRERWDWLI GH
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& KRNL

sSURJUDP SHPDQWDSDQ EDKDVD SHQRDIMW DG [EHIK B B GW RGH
" +,GD

SPHQJDGDNDQ OHELK EDQ\DN SURJUDNDEM 4 BDIOQWQX NV XED TP SO

EDNDO SHQGLGLN PDPSX EHUJDXO GDRW EPEEZDBQUL GDO

NDXP 6HNDOLJXV PDPSX PHPLPSLQ D®&ON RXRP BEIQUDWOLN B QINEHD
\DQJWLQJJIL" %R\

3HUVHSVL WHUKDGDS ,VXSHQHPSDWDQ

$SDELOD VRDODQ WHQWDQJ LVX SHQMMS N QDGL IPND XQNDDIQD N
PHUHND EHJLWX SRVLWLIGDQ\DNLQ

BRDODWX SHQHPSDWDQ GDQ NHODLQDQ EXGDXRDWXKR SDEDQ E X |
PHQHUXVNDQ NHODQJVXQJDQ NHSLPSLQDQ *
BHWXMX DWDX 7LGDN"

,QLDGDODK MDZDSDQ\DQJGLEHUL ROHK SHVHUWD NDMLDQ

"VHWXMX WXJDV KDUXV GLODNVD@MDNDQ ZDODX GL PDC
&KRNL ,GD

SVHWXMX MLND SHODMDU \DQJ GIBL GOR X\ K 6 UIXIQ G HK@ID
VLWXDVL VHEHQDU QHVFD\D GLPDQWDBEYX Q KU K B IQMPIDW @ SO\
WHUEDLN" %R\

SVD\D SHUQDK GLWHPSDWNDQ GL VHINRODK SHGDQ SR QW GID&,
EHUODSDQJGDGD PHQHULPD SHQHPSDWUDROEWXXYBRKP BHQD
PDV\DUDNDW VHWHPSDW"~ 8QD

'‘DSDWDQ 6RNRQJDQ GDWD WHPXEXDO EHUVDPD SHQWDGELU

7HPX EXDO EHUVDPD SHQWDGELU W HIDD KGR K VOINAROD® TLQ!
GLODZDWL .HUMDVDPD \DQJ EDLN VHONQOIPDDQ VMV DNDDP XE
NRQGXVLI 3HQWDGELU \DQJ WHUOLEWWEEGEDORKGIHORARBRQJ
3HODJXV 3 GDQ6 .1DQJD %DZDL 3 GADQ\EXIERUD®G J. 60X Bl
$PDQJ 3 GDQ 6. 6J .DSLW 3 %HEHPRSDNRDEBQNWH®D
NHPHQMDGLDQ RUDQJJXUX LQL PHUD®UXDBXRXQ/QDWHUGEE
GLNHQDOL VHEDJDL &LNJX &KRNL GL 6 ,.GID QDD I3 16 Q DEX*Q/J DEL
$PDQJ & &LNJX %R\GL6 .1DQJD %DZDL 6. 6XMDQ EIL NISL8QD C
&

7THPD 3DQGDQRJIJDQ WHQWDQJ *XUX 1RYLWURYSHUVDBRNWWID C
SHQWDGELU

6RDODQ %DJDLPDQD SUHVWDVL -33 NNWEXBBDQ ,GE. \BHNFOQL
WXDQ SXDQ"
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3LKDN SHQWDGELU DPDW EH U S X D \QKIDGAL WG HDQADONN B I QRIHKSNUHH |

HPSDW JXUX LQL .RPHQ \DQJ GLEHULNNRQLDNBERORKD® NI

PHQ\HVXDLNDQ GLUL GHQJDQ SH U VB 8§ DVQ DAJIDSD WHNHR@HDKL FPLX &

PHQMDODQNDQ WXJDV\DQJ GLEHULNDQ GHQJDQ EDLN

S$PDW PHPXDVNDQ :DODXSXQ GLD JXUXLEFHSOW. BDIQRDQKE DL
VHVXDLNDQ GLUL GHQJDQ SHUVHNLWDUDQ °~ 3

3$PDW PHPXDVNDQ 'LDVHQDQJPHQHUQBER PO MXQ BV QY BQSD
PDVDODK ~ 3

S5DMLQ GDQ NUHDWLI OXGDK PHVUD ~ 3

S%HUSRWHQVL XQWXN FHPHUODQD WGWKIDW N & 8 Q QD SEH VWW\DDALL
3

6RDODQ $SDNDK NHFHPHUODQJDQ \PMQJGRLED SDR D BWRAE HXH
GLSHUEDLNL"

-DZDSDQ GDULSDGD SLKDN SHQWDGPDQWEBEQMB® DWYND&DROBP
WXJIJDVDQ \DQJ GLEHULNDQ 3LKDN SYRQR@IDGEPH PXIPERDQ WHIDS
SHQFDSDLDQ PHUHND

3'LDPLQWD XQWXN PHQMDGL JXUX 3666 V8 KDNLQ & HLVO@I\DL
GHQJDQ EDLN ~ 3

36LNDS NHLEXDQ Q\D GDQ SHQ\D\D QJ P® & MDTGLQN.D\DH/LXD E X@R\
7DKXQ ~ 3

30LQDW Q\D\DQJPHQGDODP GDODP EQGRDW RHNXILDQ % 8 R F MSHX
PXULG GDODP ELGDQJVXNDQ GDQ NRNXULNXOXP ~

3$PDODQ VLNDS ULQJDQ WXODQJ GDQNEPBPRDQRW N GM B KPS .
UDNDQ GDQ PXULG PXULG ~ 3

6RDODQ $SDNDK DPDODQ DPDODQ BRIGD\® QD NWRPDONWR G L
PHQ\HEDENDQ DPDODQ EDLNLQL EHUWHUXVDQ"

-DZDSDQ SHQWDGELU PHQHNDQNDQ WHQWQRQJIPHWLMNDSGDQ N
EHUWDQJJXQJMDZDE DGDODK DPDOD@WEDQ N3\ DIQQLGLIDE DO X DK
EDUX

35DMLQ 3ULKDWLQ GDQ NUHDWLI =~ 3
S0HVUD 3ULKDWLQGDQ %YHUWDQJJXQJMDZDE ~ 3
35DMLQ 'D\D XVDKD GDQ SHUDPDK" 3
S0HVUD UDMLQ EHUWDQJJXQJMDZDE ~ 3

7HPD 3HQJDMDUDQ GDQ 3HPXGDKFDUDDQ
6RDODQ 3DGD SHQGDSDW WXDQ SXBP®3ED 3B IGADGDNDAK NSHI@D\
-DZDSDQ \DQJ SRVLWLI GDULSDGD DMCOUNB 8 BMP E B KD WILED)

SHQFHUDSDQ \DQJ GLODNXNDQ 3LXKIDOHADXWRGERU SWU GHIS\W U
PHPEHUL SDQGXDQ GDQ WXQMXN DMDU XQWXN SHQDPEDKEDLN
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S5DMLQ GDQ ELMDNWDQJDQL PDVDOD®RPXUEG3 OXULG VHOHVD
S6LNDS SHQ\D\DQJ GDQ SULKDWLQ NHDINPD LGB FIHKWDXND IS XQ Y
PXULG WDKXQ 3 3

S0OHQJDMDU PDWHPDWLN FRUDN SHQJDMBGBE SHEDK PHHED K |
SHUKDWLDQ PXULG PXULG = 3

S UHDWLIGDQ ELMDNPHQDULNPLQIRWRXUBGBKQWXN IRNXV VHI

6RDODQ SHUQDKNDK -33 WHUOLE DVE IGBDLONDE DAHEDK) D D S HAHL
$SDNDKWLQGDNDQ\DQJGLDPELO ROHKQ\D"

7LDGD -DZDSDQ\DQJVDPD GDULSD@®N KBHRMNSTPXBXFE®W SHQW
37LDGD” 3 3 3 3

%DJDLPDQDNDK KXEXQJDQ -33 GH QJDHVDADVG GH@ WDGH
VHNRODK NHVHOXUXKDQQ\D"

3LKDN SHQWDGELU GDQ ZDUJD VHNROXDK3BP,BW 3@ EHQDQJ
OHPSXQ\DL VLNDS \DQJ UDMLQ GDQ UDQ J PG WECCIDVON D WHDUHDN
GLVHQDQJL

SGLVHQDQJL VHOXUXK ZDUJD VHNRODK ~ 3
SGLVHQDQJL VHPXD SLKDN = 3
SVLNDS UDMLQ GDQ WLGDN EHUNLUDQ®WMADKF RAREXDY WXJD\
SGLD GLVD\DQJLPXULGGDQ GLVHQDQJL VHPXD ZDUJD V

%HULNDQ SDQGDQJDQ WXDQ SXDQJWHRI®D GL NIHNXDOVDRQ
PHQ\HGLDNDQ -33 GDUL DVSHN 3G3F"

-DZDSDQ GDULSDGD SLKDN SHQW D ®EIUSID/) P IGQ WHPXE R D QO [F
\DQJ GLGDSDWL JXUX JXUX -33 VHPDVDGA U3* EHDUH NN PEHPEIDQ
ODWLKDQ \DQJ GLGDSDWL GLSHODROKKN DEQ PHU B B IV NFDHN [
PHQJKDGDSL NHUHQDK PXULG GDQ PHQMDGL OHELK NUHDWLI

S/IDWLKDQ\DQJGDSDW GDUL ,3*EDQ\DWLFGHREDR W X SHPEHQ\
3/ DWLKDQ\DQJGLD GDSDW PHPEROHKINDISGE INCHNXW K B RUN GE
WHUXWDPD VHPDVD 3G3F = 3
3/ DWLKDQ SHUJXUXDQ \DQJ GLGDSDWD SHW BXNG XRDHE DO W V
EHUNH\DNLQDQ VHPDVD 3G3F ~ 3
3/ DWLKDQ\DQJEDLN -HODV GLOXKMHPDBDYPDBSBED BUHDWLY

THPD SBHQ\HOHVDLDQ ODVDODK .RPXQNNBRFDWQ 3HQJXUXVD

$GDNDK -33 EHUXSD\D XQWXN PHQ\HOWWIDIL MOL.®@ EVKHOE D U |
GLGDODP GDQ GLOXDUELOLN GDUMDK"
&RQWRK
3LKDN SHQWDGELU PHPEHUL MDZDSD QVVOIUD\QD PO LE 6GIE DHLDGE
PDVDODK \DQJ EHUODNX GDQ EH UN®LIMDLQVEHF Q UDQE DL Ol LRIOGHKU
JXUX -33 3HQ\HOHVDLDQ XQWXN KHS\HDESLRFYHODR GLERBMO V

3@ LNJX DNDQ EDZD EHUELQFDQJ WHQWDHIXPDNBDPDXDW QJ
NHSXWXVDQ ~ 3
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S3HQJDODPDQ PHQGHSDQL PXULG 7DKDH BBPXYWDXWPNRB YW ROVNOQ
XQWXN VHEDUDQJPDVDODK\DQJWLPEXO ~ 3

S6HWLDS PDVDODK\DQJWLPEXO ERONHK GLGHSDQL FLNJX GHQ

S6HWDNDW LQL FLNJX EHUMD\D WDQEDRQLNW CYDOMDK EHHUKINOEX B
3

$GDNDK -33 PHQJKDGDSL VHEDUDQQ PIDYDDBBREHUNRPXQ|
VHMDZDW SHQWDGLU 3,%*" &RQWRK
3LKDN SHQWDGELU PHQ\DWDNDQ P QU HPDY VQ BB N RPXQ KD BWDIS L
GHQJDQ EDULVDQ JXUX JXUX -33 9%HMW XDMX JBDELINKGDOD IR P R Q.
SLKDN 3,%* MXJD WLGDN EHUGH S D QOMEPR@®BHY®DWDODK ELDU:

S37LGDNDGD” 3 3 3 3

$GDNDK -33 EHUXSD\D PHQJXUXV PDIN®D OPLY GRREVPE @G 3
GHQJDQ EDLN" &RQWRK

3LKDN SHQWDGELU PHQ\DWDNDQ UDXD 3 XXWKDML GHQJD
GDODP PHQJXUXVNDQ WXJDVDQ\DQJGLEHUL

33LKDN SHQWDGELU DPDW EHUS X D VOKIDWWY. HEUHGLIKOBQAN WX I8 D\ D D ¢
PHQJKLGXSNDQ VHPXOD 366 VHNRODK *~ 3
S6HWLDS XUXVDQ GRNXPHQ GLXUXV ®B@NDRHEDL N GHLQPHR H S
33LKDN VHNRODK WLDGD PHQUJKD G D S\LJ X EKEDDADONDV HP DY D D@ K XGUHK
SHQJXUXVDQ PDNOXPDW ~ 3
36LNDS ULQJDQ WXOD QEIXKDNSIRREDIGERY GDODP XUXVDQ St
PDNOXPDW ~ 3

3DQGDQJDQ WXDQ SXDQ WHQW D @JPMIN M G WIDND@D B3 KD Q
GDULDVSHN SHQ\HOHVDLDQ PDVD QP NREPOMNDVL GDQ SHQJ

3/DWLKDQ\DQJEDLN GDQ MHODV GWQALKDMWIWHQWDQJ VL
&LNJX EHUDGD GDODP NHDGDDQ \D Q JJBW X NDVQBEANDUNN DHL @.DXQJ X
NRPXQLNDVL GDQ SHQJXUXVDQ PDNOXPDW
.HUMD \DQJEDLN GDQ WHUVXVXQ WHUXWDPD GL DVSH!
/IDWLKDQ\DQJGLSHODMDUL PHQM D& NNHE BIUNDIXIOHEQ KIEKHU Wit
\DQJGLEHULNDQ " 3 3 3 3

3HUELQFDQJDQ

'DULSDGD GDSDWDQ WHPXEXDO \DQD G5 LNHBEDIDHWDIQV WHIQ K D
EHUWXJDV GL GDHUDK .DSLW SHQQNDMQLPFKHGBSSWWIHOH BN
NHPDKLUDQ GLUL VHSHUWL NHSHPLIPSEGDQ H\DIDONB ADOD Q NW
SDGD SHULQJNDW QRYLV QRYLV ORIQNRWBHS H QW W HODR PH QF
EHUVDPD PDV\DUDNDW VHWHPSDW XQWD)XN LK@ UDXVERDSD KKE
NRPXQLWL VHWHPSDW OHODOXL FIDUDJ LPHLUIOSIDXN Q R YPLD/QMADDIM-
,3*. 3HUOLV WHODK PHQXQMXNNDQ NRPSWPH® YDOD ED L\ N QGID
EHUNDLWDQ 3G3F GDQ DNWLYLWL NHPNEXOZIDNNXIOM P \DIBDIQLBD I D EH
VHNRODK GDHUDK GDQ MXJD NHED QD WDIMQL QD &XIO P H@XUQE R
SHVHUWD NDMLDQ WHODK PHPDV X NL %KW.KR N D @/J FIKNXSP @ P
SHULQJNDW NHWHUDPSLODQ GDODW E ISGHIROWD\®BLIUGLIFNE ® D K
PHPEXNWLNDQ EDKDZD SHVHUWD NDMQW®Q QD@3 PHUSZEDODQ E
SDGD SHULQJNDW LQL VXGDK GDSIPD VB Q DXD3/HQ JFPDQUDDIHNQ \ I €
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ODWLKDQ \DQJ GLLNXWL GL ,3*. 3HUOLEBWDREGNM B NRRLIQDHQV B
GL NDPSXV 3HUOLV PHPEHUL NHNXDWD G MUISQID WX BN NDSK
VHSHUWLPDQD GLQ\DWDNDQ GDODP P PGIDOH.P)SN B EDQDQLPDF
SHULQJNDW SHUNHPEDQJDQ XQWXN PRX @ MNGHUGHDRBDMQ B HK X
SHUNDUD EHUNDLWDQ ODWLKDQ NHOURSMNDX -8B SBHQWSADQE
GLFDGDQJNDQ ROHK SHVHUWD NDMDDQ NBWUWR\PFAB B Q O DN X
NRODERUDWLI GHQJDQ SLKDN O X DUKNFORQQ NVSIU R D QLPFHEH D B )¢
NKLGPDW PDV\DUDNDW +DO LQL VXSOHHSDDREGRNDR®EADGLL
GLUL GDODP PDV\DUDNDW EHUELOD®SNQ OKGHRDODOLY BDP §
EHUELODQJ NDXP GHQJDQ NH\DNLQDQ VDWW 5Q OJ IE IVKWDD
SHQJDQWDU GHQJDQ SHQGXGXN VHWHPSDW DGDODK SHQWLQJ

.HVLPSXODQ

.HODQJVXQJDQ NHSHPLPSLQDQ PDQWDQD-3HOFJBWUALAI GL |
$PDQJ 6.1DQJD %DZDL GDQ 6. 6J .DSLW XDDWHU WK QIMDLVD @ DAUHDC
PHPEHUL UXDQJ XQWXN ,3*0 GDQ ,3*. 3H WML\ \NHKIDXAD DG DX@ W
PHQDPEDKEDLN SHUDQFDQJDQ SURJEBR NBSWPRL OPDROEDA R Y
LQVDQLDK SDUD JXUX SHODWLK WHUWXWBRD®RXBD®3I)XEYX BEBR]
\DQJ EHUDGD GDODP SHULQJNDW QRY [PH PHWOMNDIDQ VAKHD QXX
NRPLWPHQ \DQJ MLWX GDQ PDQWDQ -33PS3DN 3ABDQI LS/RW HW DIK
WHUKDGDS SLKDN EHUNHSHQWLQUIB@WHOKUWSLWHNRODK GDQ

5XMXNDQ

%HUOLQHU ' & .QRZOHGJH L VVSRERXWSDWIHYNR O/ RW\L HRIDFL
WHDFKLQJ SURKIHVY LIREHO OHQF H

%ULRG\ ( 3HVWHU 7 0 7URWWHF RQ RUIDQNLRW VRPBO (
FKDQRXUQDO RI2UJDQL]DWLRQDO &KDQJH ODQDJHPHQW

&UHVZHOO - $ IUDPHZBHWHLORUFIGHKSHMIQJQ 4XDOLW
TXDQWLWDWLYH DQG PLIHG PHWKRGV DSSURDFKHYV

OXKDPDG 1 ,]JKDU 1 + 1DZL7DKDPSURIHVLRQDOLVPH JXUX
UHQGDK DJDPD MDEDWDQ DJDPD LV GDFS ZLRIDODR S H W \DION O 3
SHQJDMDUPIY$:,< 0DOD\WLDQ 2QOLQH -RXUQDO RI (GXFDWLRC

2WKPDQ 0 6 .DVVLP $ < 7DRDBMBUDQ PHIQHUX L

3HQJLQWHUJUDVLDQ .HPDKLUDQ %HUDGIRP GDWD 3H@IIN D LS

3HQGLGLNDQ ,VODP 6HNROBKBERGRK RQ\WRSRUDU\ ,VODP|
+ KWWSV GRL RUJ MFLV Y L

6DLGLQ . -DDIDU ) O 2VPDQ 5 OHGRR $ 1BMUEHS$ $
7HDFKHUVY 3HUFHSWLRQV RQ 7HD FKAKRRIDYGD O PH® 661 SIS F
IJHWWHUYV

=DNDULD 6 ©6DLGLQ . ORKDPDG ®RYLFH WHDFHKWDVFRQJIOQOD
SBURFHHGLQJV RIWKH ,&(&56
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(6$102'8/3(1*+$<$7$136,.2/2*%, ,050$/ *+$=$/,
7(5+$'$37,1*.$+ /$.8$*5(6,) % (5% (178. (026, '$/$0
.$/$1*$1 085, 6(.2/$+0(1(1*$+"',3$6,5387(+ .(/$17%$1
1RU +DVOL]D EW PRULAIVOBK QL] DIPXUXMRU\D ELQWL $30PWIBWID]D O
1XU 6KDKLUD ELQWLXBKQIBW JRWL ELQWL ORKDPDG
1XUXO +DQL ,QV\LUDK ELQWL ORKDPDG +DQL]DQ
BHNRODK OHQHQJDK 6DLQV 3DVLU 3XWHK

(PDLORUKDVOL]DBKDVOL]D#\DKRR FRP

$SEVWUDN

'DODP SHUNHPEDQJDQ GXQLD SHQGLGLNDQ PDVDODK
NDODQJDQ PXULG VHNRODK DPDW PHPELPEDQJNDQ NHS
GXQLD ODVDODK LQL PHOLEDWNDQ WLQJNDK ODNX DJlL
IHQRPHQD LQL GLDQJJDS VHULXV ROHK .HPHQWHULD
PHQJDWDVL PDVDODK LQL .DMLDQ LQL PHQJNDML NHVE
3VLNRORJL ,PDP $0 *KD]DOL WHUKDGDS WLQJNDK ODN X
NDODQJDQ PXULG VHNRODK PHQHQJDK GL 3DVLU 3X
PHQJIJXQDNDQ UHND EHQWXN NXDVL HNVSHULPHQWDO \
3XWHK .HODQWDQ 5HVSRQGHQ NDMLDQ WHUGLUL GDU
SHUVDPSHODQ EHUWXMXDQ 6RDO B6HOLGLN 7LQJNDK /
AXHVWLRQQDLUH GLJXQDNDQ XQWXN PHQJXNXU WLQJ!
GDODP NDODQJDQ PXULG 'DWD GLDQDOLVLV VHFDUD GF
GDQ VLVLKDQ SLDZDL .HVDQ \DQJ VDQJDW SRVLWLI WH !
NHORPSRN LQL WHODK PHQJJXQDNDQ LQWHUYHQVL 3HQJ
EHUEDQGLQJ GHQJDQ NHORPSRN NDZDODQ \DQJ WLGDN
PHQXQMXNNDQ SHQJXUDQJDQ NDGDU NHNHUDSDQ VDOTL
PHQMDODQL LQWHQYHQVL ORGXO 3HQJKD\DWDQ 3VLNR
NDMLDQ LQL PHQGDSDWL EDKDZD PRGXO 3HQJKD\DWDC
PHPEHUL NHVDQ \DQJ EHUPXWX WLQJJL NH DWDV SHQJ
EHUEHQWXN HPRVL GDODP NDODQJDQ PXULG

.DWD NXQMLHUYHQVL 7LQJNDK ODNX GDQ ORGXO 3HQJKE
*KD]DOL

3HQJHQDODQ

1HJDUD PHPEHUL SHOEDJDL KDUDSPONHSD GB QNQIBURYIGLYL
EHUJXQD VHUWD PDPSX PHQ\XPEDQJ NDKAHHPHID® QHIQ WB DT
VHMDN DNKLU DNKLU LQL SHOEDJIDQSWKDNWPXQJUWEQUNUR 8B
VHWHUXVQ\D PHUXQWXKNDQ DNKODNQBIREBODP D)\WIM DQD 3R
VHPDNLQ PHQLQJNDW GDUL KDUL NB ®&D G L GDNXNDETEROI B K UB®
PDVDODK NHFLO DWDX PDVDODK EHV@®X QLIN®HRI D DODHKZ DYILD ¥
WHUXV PHQMDGL EDUDK GDODP PDV\DUDNDW 0DOD\VLD

OHQXUXW PHGLD GDQ DNKEDU NHV NBY WLQGEIDMNHRH Q.J INUDIW MVSE
XPXU SHUVHNLWDUDQ GDQ VHEDJDO@\WWX GHUHNDI\D@L FEHWX
PDQXVLD \DQJ WHUJHOLQFLU GDUL QGHKQOGDNMPD \ESITU \GONH
PHPELPEDQJNDQ PDV\DUDNDW LDODKSNBUXQNXIKKD® DN KD
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EHUNKDOZDW SHUDV XJXW EHUJD GXK J®DH\ VDK B B CPLHPIE X
1HJDUD NLWD VHPDNLQ PDMX VHMDM D Q JGNDIXD S HD KQH PVE DG
PDODKWLQJNDK ODNX UHPDMD VHPDQXWQWLMHURVRW GDODP ND

7LQJIJNDK ODNX DJUHVLI PHQJLNXW % DQ&NKK O D N X SEHPEGITWA
SHQLUXDQ \DQJ GLWRQMRONDQ R O HHKNMHFOG 9@ HF RNGAMMD \ D QN LE |
PRGHO WHUVHEXW PHQXQMXNNDQ WD @INDX PHNX NXQW EBDUE
PRGHO WHUHEXW EHUGDVDUND Q 8 HYIOWDX® QN DQJINDEGTONID G
ROHK WRNRK DJDPD ,VODP LDLWX $0 *KD]DOL PHEEXX¥DRPLG |
PHPSXQ\DL PDUWDEDW \DQJ WLQJJL GLIQREDW NDIQ P\DHNX N U b

PHQGDSDW LOPX SHQJHWDKXDQ $®& D RDAD QX \PLHDQ WDH)Q DPHND)Q
LOPX SDGD PDUWDEDW \DQJ WLQJJL

OHQJLNXW 7HRUL 3VLNRDQDOLVLV RDQIXQHELKHNWEDQGWDR
NHKDLZDQDRD OL VW IGDIQQWMMIINMQY/ELRORILNDO 6HWLDS IDKC
GLOXDU DMDUDQ ,VODP \DQJ PHQ\DW DN 3¢ 8RR D®D @ [5GHQQIDI)
,VODPLWX VHQGLUL GDQ SHUQDK GVVHEXW GDODP DO 4XUDQ

SHUQ\DWDDQ PDVDODK

7LQJNDK ODNX DJUHVLI LQL GDUL KD®DLQN HHROR®P H § B AN L DHR/E
GLEHQGXQJ GHQJDQ VHJHUD XQWXN REQK BXUDXNNO RJN H VMHDGE;
$]L]L <DK\D +DOLPDK OD DOLE )DL]DIODGIXLNIJUHYVLMWL@L SE
GLDQJJDS VHULXV ROHK .HPHQW H WL P GG \ELL R D QDOMEDKD L DU
VHJHUD

-DGXDO
%LODQJDQ 3HQJKXQL $VUDPD $NKODN OH-@IQWXK@D XPEXQDQ 81
-DQWLC . XPSXODQ 8PXU -XPODI

7DKX + + + 7DKXQ .H ¢
7DKXQ  7DKXQ  7DKXQ

/HODNL
3HUHPSXD
-XPODK

6XPEHU -DEDWDQ .HEDMLNDQ ODV\DUDNDW

-DGXDO PHQXQMXNNDQ ELODQJD Q 5MNQWKXRXUDE/@ MD Q WK (
GLDPELO GDUL -DEDWDQ .HEDMLN D @D/ LU PN G 1 % B NADIDKE
SHQJKXQL \DQJ EHUXPXU GDODP OLQJNKXKQJDIQNH UD QW DXL
OLQJNXQJDQ XPXU LQL UHPDMD SHIWDX\BQH WP SKURDW2OI
VHVXDL GHQJDQ NDMLDQ SHQJNDMLXH P LVOR KXUHX Q QY & HPG! OOV
NDXQVHOLQJNHORPSRN ORGXO 3H Q D]\ DALDQHWKLNRDR WLET
DJUHVLI GDODP NDODQJDQ PXULG VHMR®WK R BQ Q® IBIK G LHID

'DODP NDMLDQ LQL SHQJNDML WHODN PB)XQQKEBDLQN N} ® R BXRN
PHQHUDSNDQ XQVXU XQVXU DJDPDOD®R P EDHV PIHZIDIDIP YD OL.Q
3HQJNDML PHQJJXQDNDQ ORGXO 3H®K R PDD W DIgQI VALHNGRHONRD Q NFDILX
XQVXU DIJDPD GDODP SHPEHQWXNDQ'2DRVPLOKQGIHN DIWDQ GQU LS
PHPEHUL IRNXV NHS D GMDCS N Q\XWMINDGDBIYW PHPEDQWX PDQXV
WHQDQJVHWHUXVQ\D GDSDW PHQJXUDQJNDQ WLQJNDK ODNX D.

20HK LWX SHQJNDML WHUSDQJJLOQX®MNONVDHP E Q¥ R UPRGHROX G HD
WHODK GLNHWHQJDKNDQ ROHK ,PGP $0.PRDYBE D KKRDGDV IDRINDX

GLUL SHPEHWWRKBRBEQUIWVLWO KIMMKDVDEDK GLUL GIA@ NHEDK
6DDGIMRGXO 3HQJKD\DWDQ 3VLNRORJL GOLA $ G D'® [5 DXOEDIKYIX B |
SHQJNDML EHUGDVDUNDQ NHVHVXDRBQIEDQ@SHUVKMNMIND& P



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWL®IL. QWO DEDB 6
& (,66(

ORGXO LQLEROHK GLODNVDQDND @RUHRNMWYODKEVDKDUWEQ A
ODNX DJUHVLI \DQJ EHUNDLWDQ GHQIRQ QB O XPX WHXMBIZO B P
VHSHQXKQ\D PDND SHQJIJNDML LQJIE®PPHPHRQ DR YD@LXLI/EKQLB O |
EHUNHVDQ 3HQGHNDWDQ \DQJ G L JX® DNDWDEH 8\GLONRDORUID. Q B
*KD]DOL DGDODK XQWXN PHQJHW D KXQ & & QIDDMDNHDEL K HIBI\® D V
ODNX DJUHVLI WHUKDGDS PXULG

3HUVRDODQ .DMLDQ

$GDNDK WHUGDSDW SHUEH]DDQ DBQMWDQRP)SNRNDWDZ DIVG D«
WLQJIJNDK ODNX DJUHVLI GDODP NDODQ JDHQ PKMN\DAN E G L
B3VLNRORJL ,PDP $0O *KD]DOL™

$GDNDK WHUGDSDW SHUEH]DDQ D QMRIPLSIR N HNDR B DN LED
WLQJIJNDK ODNX DJUHVLI EHUEHQWXNHHURFFOMDGBNODPOR B K
SHQJKD\DWDQ 3VLNRORJL ,PDP $0O *KD]DOL™

2EMHNWLI .DMLDQ

2EMHNWLI .DMLDQ 6HFDUD 8P XP
OHQJHQDO SDVWL NHVDQ ORGXO 3HQKIODDDWDQ 3VLNRORJL ,PIL

2EMHNWLI .DMLDQ 6HFDUD .KXVXYV

OHQJHQDO SDVWL NHVDQ DQWDUD NNDR DR WD DBIWDIQEWUH E

HPRVL"
OHQJHQDO SDVWL SHUEH]DDQ DQWDUD KMIPN) DD B/DQ@ X
WLQJIJNDK ODNX DJUHVLI GDODP NDO® QBHDQ KD\ MCED BHINVG DI R
,PDP $0 *KD]DOL™"
OHQJHQDO SDVWL SHUEH]DDQ D Q % DNNIDKNGEDNRP B RIWHWVDLZ EW O
HPRVL GDODP NDODQJDQ PXULG EHUGDMIRONDIQ QRIBX G B+
*KD]DOL"

.HSHQWLQJDQ .DMLDQ
%HEHUDSD NHSHQWLQJDQ NDMLDWHGBSOW. EHNHROWSDVWL D

D .HSHQWLQJDQ NHSDGD SHUNHPEDQJDQLOPX GDQ WHRUL
.DMLDQ WHQWDQJ SHPELQDDQ PRGXOUBRXUEMPILFRGDN) HOPUD
.HEDQ\DNNDQ PRGXO \DQJ GLELQD KD “HSTHUPKPDEHE D Q RP\DIV
RUJDQLVDVL WDQSD PHPHQXKL SHPELQHDIHQRAR®X D Q INDIMV B!
GLKDUDS GDSDW PHPEHUL SDQGXDQ NBSEGXQYHQLDRDOQ B
PHPELQD PRGXO EHUGDVDUNDQ SURVMQXVU GHPEWQPH®JI RIR.
NHEHUNHVDQDQ PRGXO WHUVHEXW RHSGIQXWLDPIDND @ DAVR®;
SHQGHNDWDQ NDXQVHOLQJ NHOR PB®EDEVNDWE NNBDLG P/DO 4 XO
+DGLV 'DODP NDMLDQ LQL MXJD SH®IN BWIQ PHIZIHWIHE DIRK
3HQJKD\DWDQ 3VLNRORJL ,PDP $0 *KWIRQON DXKQ & XN XP B DU K U DI
NDODQJDQ PXULG PHODOXL SHQGHNDWDQ NHDJDPDDQ

E . HSHQWLQJDQ GDODP ELGDQJNDXQVHOLQJ
.DMLDQ LQL EROHK PHQ\XPEDQJ NH S DGIDQSMDMXK\ I&® DQUD@LEQ
NLWD .DMLDQ NDMLDQ \DQJ DGD PHPWBQL LR NXW X HNSSGL © M
SHQGHNDWDQ GDQ VHXPSDPDQ\D .HBDERDQNDX M8 OLPDGE E IC
NLWD PHPEHUL WXPSXDQ NHSDGD NDNML.Q® QQIQILEGNED\Y VP KR
PDQIDDW NHSDGD NDXQVHORU+NDXEBSHGR U GW 8 &ERDHKLPIHD X
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GDODP PHQDQJDQL SHUPDVDODK GDD® R QD XCO\EHOL © 8 PHHD
VXPEDQJDQ NHSDGD NDXQVHORU GHQDIMD @ HASPHULRYDY QNG|
NDXQVHOLQJ 6HODLQ LWX LD GDSDW HRIHO/MNNDD K QWM B @+ XQW »
,VODP EDJL PHQDQJDQL SHOEDJDLLVX GDODP NDODQJDQ PXU

F .HSHQWLQJDQ NHSDGD PDV\DUDNDW

BHODLQ LWX GLKDUDS NDMLDQ LQL RFDUSDNVD RE © B MUHUSDL.E G W
ODQJVXQJ GDODP PHQDQJDQL WLQBNNHNGD®DX DIKWM D E D WHIBHHC
'DHUDK -DEDWDQ 3HQGLGLNDQ 1HJHNDQGDRO.DARHQWEHHQ DL
PHQJIJXQDNDQ SHQGHNDWDQ LQL LD XWLS® W P B FEEHIQMD X PEHO
EHUILNLUDQ PLQGD NHODV SHUW D PHDQ WILMLDQ INGILS Bl & DDPRXHIR.E
PHPEHUL NHIDKDPDQ GDQ PHQGD S DWRD@D\QO )XW DY XDLGULE B X
PXULG DNDQ PHPDKDPL GDQ GDSDW PH®PESDE P\WWD® BD WLKE
LQWHUYHQVL LQL 'DODP NDMLDQ L®RSWDXV 3 HRXIW NGV PX D LD DWN
GLKDUJDL XQWXN PHQMDGL PDQXVLDDIN&LBEBRMHUODQJ GL GXC

6RURWDQ .DMLDQ /HSDV

%HUGDVDUNDQ NDMLDQ \DQJ WHODKLGLMDORQNDQJ VERO
PHPSHQJDUXKL WLQJNDK ODNX D JEMXW LLID ® D & DD D\§ X HDN\W R
PHUXMXN NHSDGD DPDODQ \DQJ GLODGXNBIG HRDMK WRI/DIW HE
PHPEDFD DO 4XUDQ EHUSXDVD GDWXBDE LOD.LBHHPELLQ R KN\
PHQJXODV VHFDUD WHUSHULQFL \DW.D Q NOOHS B V GGIDNOX W Bl @ UNLH
EHUKXEXQJGHQJDQ WLQJNDK ODNX DJUHVLI

7HUGDSDW EHEHUDSD NDMLDQ OHSD\W \WQKP$ PPO@®DQ DDD
FRQWRKQ\D NDMLDQ \DQJ GMDODQNDX ERQMKL ® KD B B EXIBNX |
PHPSXQ\DL DNKODN \DQJ WHWDS GDODPSKEWZZQ\®D P WKID K
EHUVDQJNXW SDXW GHQJDQ SHQJKD\BWDQLDIDPD GEKDIKMD M)
+DVKLP

$PDODQ DJDPD GDSDW GLWLQJNDWNDIWEKDRQDRXTDBDLUDK F
GLIJXQDNDQ GDSDW PHQLQJNDWNDQ WDK IN${ U B Q ONDHQDIWDW WV G
ODNX PXULG /DWLKDQ PXVDEDUDK EBQ MM GDOND IQOMH SOLEID
VHSHUWL LEDGDK VXQDW GDQ SHQJMHRUIIWE DVIDO®D OQ PODH.}
GDODP PXVDEDUDK VHSHUWL NHVDEB WH® XIDHDY B PN 8 B QGX
PDQXVLD VHWHUXVQ\D GDSDW PHQLQDQ DWDNKDG W B K0S DI/RDN
DNDGHPLN PXULG 1DGL\DK (OLDV

.DMLDQ\DQJWHODK GLMDODQNDQ QMK QGGIHRQMDEDFERIW X Q

DQ QMHVDWDY UHOLJLRVLWL GDQ UHVLGHQIDQ WHPDXND PHPEH
7HUGDSDW NHVDQ NH DWDV UHPDMD GHQ VDR Q D5HQ B HUNDHUD
NHSDGD DJDPD PHODOXL LEDGDK GDQ EHULPDQ NHSDGD $00D

.DMLDQ+NDMLDQ\DQJWHODK GLMDWIQ N D QIP@MHK YR OV H\
\DQJ PHQHNDQNDQ NHSDGD WLQJND K QZNX¥@BUHWHK EXYNVEB G
GDODP GLUL LQGLYLGX \DQJ EHUWL @ INIDKJI O R BlXX DIV IG L(E
PHQJDNLEDWNDQ PDVDODKLQLEHUODUXWDQ

SHND %HQWXN .DMLDQ

SHND EHQWXN GDODP NDMLDQ LQLENUHEDQW >SN Q XML M LH INY BLH
SHUEH]DDQ DQWDUD VNRU XMLDQ /D WMQ @ Q INHKIDRELS RNNNHL
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.DMLDQ NXDVL HNVSHULPHQWDO EDOD P WBIWWNMNDRQVNSINQ M
UDQJVDQJDQ 3HQJIJNDML PHQJJXQDRDDEDY YLVDHUDEDXDPWY X N |
EHUODNX .DMLDQ LQL EROHK GLODMNXNILQVE VI RD @ DNDX PML
MDQJND PDVD SDQMDQJ LDLWX EH WBXQ0 DI VEK\OIDQ. FEH.Q X QNDXWD
NDMLDQ MHQLYVY SHQMHODVDQ DWDX GHVNULSWLI 6DELWKD O

THNQLN 3HUVDPSHODQ .DMLDQ

%LODQJDQ UHVSRQGHQ NDMLDQ DGR GRK NGDO SO WRBDE K \
\DQJ PHQJDODPL WLQJNDK ODNX DJWISWDIAD 53HGRWMIHQ \WRK
SHUHPSXDQ 5HVSRQGHQ NDMLD Q LRASRINEDIKIDN XN\NH@® RRS B §
GDQ NHORPSRN NDZDODQ 'DODP N DEVH.DVW)>EMXBE W NDH. N BRIV C
GLIXQDNDQ XQWXN PHPDVWLNDQ EDKWAINRHPRD U WV R QLG & |
GLPHQVL WLQJNDK ODNX DJUHVLI EHQE IS8 Q@ XMDHPRRH Q JD XD P
UHVSRQGHQ EDJL NHORPSRN UDZDWDGRN Q@DZRODQJ &WH Y Z

GDQ JUDHQNHO PHQ\DW D N IJE H Q WDXZADNEXIDM. LN DN\ DU
ELODQJDQ UHVSRQGHQ NDMLDQ VHURDRDAH QR DB Q WG Q GEICKAF
%LODQJDQ XQWXN NHORPSRN LQL PHVWND PK MX$SDNIPHREOS
\DQJ PHPHUOXNDQ SHUKDWLDQ GDODYDNBQRPRR B QI HKIMND Gl
NHORPSRN EDJL NHORPSRN UDZDWDQ %Q@IXRLMH P HDRQY DNNHD &R
ELODQJDQ UHVSRQGHQ \DQJ VHVXDLEDD. NRORPSRIDDQW D
NHORPSRN 3HQJNDML PHQJJXQDNDEDWDD|Q KV 6 R&RAH P&ROUHH

XQWXN SHUVHGLDDQ VHNLUMD®MD DEWSIRQEX®DVDODK NHF

, QVWUXPHQ .DMLDQ

'DODP NDMLDQ LQL SHQJNDML PHQJJIXDDWN IVQ @INDW OIDXX G
GDODP NDODQJDQ UHVSRQGHQ VHEHXXP3ERQKDHDWOQVINHRI
,PDP $0 *KD]DOL 3HQJEDMMHFRNQRRQPELMWILRIQGDUUSDGD NDN
6DUDODK 'HYL GDQ WHODK GLXEDIK R/ LLROMKNHMHMNOOIM |
NDMLDQ 3DGD DV 3O OUB VIVQ R U X PEMQADRIQDHOBIK GLELQD RO
GDQ 3HUU\ GDUL 8QLYHUVLWL 7HN FHQ@QMWMXYXPHIQQLUMD R ®DOD
VHVHRUDQJ LQGLYLGX GDUL VHILWLRINBO $MUHEIEIX® DHFRY R G|
QHJDUD GL GXQLD GDQ GLWHUMHP DEMDW LN% B K B D 0S 6/IDE D\MLLE
7XUNL GDQ $UDE 3HQJNDML PHQJJXQW N D § HRIDKN DX R HXQ J
<DKD\D <RZ.LDZ*HRN GDODP % D K DW.XNNDEID® WHDLG E Q LV
WLQJJL XQWXN PHQJIXNXU WLQJNDK LGN X QM BIXRH @ HWOHRLL
PHQJJXQUN\CDOD LM PBMWD \DQJ WHUGLUL OLPD SLQLEDQ GHQ
DGDODK LWHP QHJDWLI 5HVSRQGHQ OXQMRNRDQLW LS3[DN. KOO
SLOLKDQ NHGXD GDQ NHWLJD PHUXS®ND@QI PHRP\OLL KU H BSSIDWK |
OLPD PHQXQMXNNDQ DJUHVLI \DQJ REKU U U RNXN KNIHVE B GDHWON R
WLQJJL GDODP NDMLDQ LQL ,QVW UWNCPWIQGD QD B N.DALIDNDIQOR QN
EDKDJLDQ LDLWX

%DKDJLDQ $ ODNOXPDW 'LUL

%DKDJLDQ % 6RDO 6HOLGLN )L]JLNDO
%DKDJLDQ & 6RDOG6HOLGLN 9HUEDO
%DKDJLDQ 6RDO6HOLGLN (PRVL
%DKDJLDQ ( 6RDOG6HOLGLN +RVWLOLWL

.HVHPXD SHUQ\DWDDQ GDODP VRDQMHDEB QN NIIDONDDA N K 3R
VHSHUWL EHULNXW
7LGDN PHQFHUPLQNDQ SHUDQJDL VD\D
-DUDQJPHQFHUPLQNDQ SHUDQJDL VD\D
6HNDOL VHNDOD PHQFHUPLQNDQ SHUDQJDL VD\D



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWL®IL. QWO DEDB 6
& (,66(

.DGDQJNDGDQJPHQFHUPLQNDQ SHUDQJDL VD\D
6HQWLDVD PHQFHUPLQNDQ SHUDQJDL VD\D

3HQGHNDWDQ .DXQVHOLQJ.HORPSRN

'DODP NDMLDQ LQL SHQJNDML PHQJJXQRMORQ L0 RRDXPO $3TH OKIK D
GHQJDQ PHQJDSOLNDVLNDQ NDXQVHDEQ&E&RNHDORPSRN PED RNV
$KPDG -D]JLPLQ -XVRK $EGXO ODOHN $EGIXUD %DKWDPRD QRKEL
ORKDPPDG $]L] 6KDK ORKDPHG $ULI L Q3 HNOHEHRWPIS\R N @ N Q X IQN
&RUH\ PHPSXQ\DL OLPD WDKDS LDLWXNBQDONN O R A SIRIND HNH @/
SHQIJXNXKDQ SHQDPDWDQ

.HUDQJIJND WHRULWLNDO LQLEHUGDVDUNDQS5DMDK GLED.

ORGXO3HQJKD\DWDQ 3VLNROR
/ILPD NRQVWUXN XWDPD LDLWX

DODNULIDWXQ $Q 1DIV 7LQIJNDK /DN (PRVL
E7DNKDOOL | $IJUHVLI
F7DKDOOL d >

GOXKDVDEDK 'LUL
H$O 6DDGDK

7THRUL 3VLNRDQDOLVLV 6LJIJPXQ
$ODP EDZDK VHGDU

5DMDKUDQJND 7THRULWLNDO ORGXO SHQXKCOUIDONDQ 3VLNR
B3VLNRORJL ,PDP $0 *KD]DOL

,PDP $0 *KD]DOL PHQJJXQDNDQ SHQ®HNDW D\Q IV @ VIHDW. @ L
.HGDWDQJDQ ,PDP $0 *KD]DOL PHPEHWGDLIRERQWDQLQSRNH @/
SHUVSHNWLI ,VODP ORGXO 3HQJKD\OWOQ BNWUNRD® JEGD,BD P
7DINL\DWXQ $® *KDMOL ROHK 0G 1RRU 6DSHU 3HQJ
SHQJIXQDNQ\DWXQ NS DBIY SHQJJXQDDQ 3HQJKD\DWDQ 3VL
*KD]DOL NHUDQD SHQJLVLDQ GDODP PRELNL UQ R DEDR P VIOP]
\DQJ PHQJXWDPDNDQ SHPLNLUDQ GDODRGKIDQUX E DPKHWALRDIN I
SHQJKD\DWDQ NHSDGD SURVHV SHPEHQWHKWH®DWRQJIJSHRJ
PHQJJXQDNDQ DNDO ILNLUDQ X QW X NHIHDRELXI DEDIOMD [PQGE INUDLK \GHDA
ORGXO LQL GLIXQDNDQ DGDODK X Q WPONKPQGE) IHLD\OHNJKRNDX W W X
QHJDWLI\DQJ EROHK PHURVDNNDQ MUZXN G DG DIS0WDNHQH VIR
WLQGDNDQ XQWXN PHQMDXKLNDQ GIHQJGWLOQWAMA NP KP RG X
GLODNXNDQ GHQJDQ PHQJDPDONDQ DPHQM QXKD PSTHAIND P DK 8 K
PD]JPXPDK GHQJDQ SHQXK NHVXQJJXKD®@DGD® E P H Q/HUIXODIN
WLQJIJNDK ODNX\DQJ QHJDWLI 0OR@X0O LVHSGHS\DLVE G UQ NKBW G D
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3HPEROHK XEDK 3HPEROHK XEDK EHEDV
WHULNDW
,QWHUYHQVL ORGXO 3HQJKD\D
*KD]DOL
0G 1RRUB6DSHU 3HQJIXUD|
-HORPS /LPD NRQVWUXN XWDPD LDLWX|,| WLQJINDH
7TLQJING SDZDWI DODNULIDWXQ $Q 1DIV DJUHVLI
ODNX E7DNKDOOL EHUEHQV
$JUHV F7DKDOOL HPRVL
GOXKDVDEDK 'LUL
D )LILN .HORPS
2 LIk HORPS H$O 6DDGDK
F (PRVY 7HRUL 3VLNRDQDOLVLV
G +RVW 6LIPXQG )UHXG
D $ODP EDZDK VHGDU
SHQJIXODQJ .DXQVHOLQJ.HORPSRN PHQJLN
WLQJINDK O GDODP $KPDG -DJLPLQ -XVRK H
D 3UDNHORPSRN
E 3HQHURNDDQ
F .RQIOLN
G .HMHOHNLWDQ
H 3HQJXNXKDQ SHQDPDWDQ

5DMDKRGX0O 3HQJKD\DWDQ 3VLNRORJL ,PDP $O0 *KD]DOL
'LDGDSWDVL GDULSDGD ,PDP $0 *KBMLOIR DGDRIRULEFD SHWGDQ
.DXQVHOLQJ . HORPSRNPHQJLNXW &RUR\-XVREMHWPSEKPDG -D

.HVDKDQ .DMLDQ

3HQJIJNDML WHODK PHQJDPELO NH YV DHDLOHIDW WORMX 6D MLDI
GLODNVDQDNDQ ROHK 6DUDODK 'HWIDK ODEMNWNDHWDQ €B\QLID
NHVDKDQ LQVWUXPHQ DGDODK WLRQDQLSGIQ EBMYHVXDLDQ GH

-DGXDO
.HVDKDQ LQVWUXPHQ PHQJLNXW GLPHQVL
'LPHQVL 1LODL NHVDKDQ

$JUHVLI)LILNDO
$JUHVLI9HUEDO
$JUHVLI (PRVL
$JUHVLI +RVWLOLWL

.HEROHKSHUFD\DDQ ,QVWUXPHQ .DMLDQ

7HNQRLWR QEDFKIFLI®OBPMNDQ XQWXN PHQJXML NHEROHKSHUF
$QDOLVLY GDWD PHQXQMXNNDQ WQQ/INDK \ODRN G DS HH RO HKH.L
MDZDSDQ UHVSRQGHQ \DQJ PHPLOLK UMRISRQDBAQ EGU WH Q X!
DJUHVLI +DVLO GDSDWDQ NDM L IHY WBI\WD\DHE X @DPM R 1605 D @/LL ING

-DGXDO
1LODL &URQEDFKTIVY $OSKD PHQJLNXW GLPHQVL
'LPHQVL 1LOSXURQEDFK pV $0SKD

$JUHVLI)LILNDO
$JUHVLI 9HUEDO
$JUHVLI (PRVL
$JUHVLI +RVWLOLWL
-XPODK.HVHOXUXKDQ
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$QDOLVLV'DWD

'DWD \DQJ GLSHUROHKL PHODOXL NR B6 § $HDQ G HX YD R Q BVNHIDD ¥
GHVNULSWLI GDQ LQIHUHQVL &DDWSLL\DEDN GHMNIUWM ZWRQ GDGQ
GLIXQDNDQ XQWXN PHQJKXUDLNDQ GDKDRMWPID GBQUDIQV RED
SHQIJNDML GHQJDQ PH@WXODNWQFRHUEVENDRJIG3IRU 6 RVLDO 6F

'DSDWDQ .DMLDQ

.DMLDQ LQL PHQJJXQDNDQ DQDOLVL\D PDXNDR I$ BDERBWR N K C
HIITHFGADQ EHUEH]DDQ DQWDUD NHORPSRMNQU 3DDWD QL&D NGHO
LQL PHPEHQDUNDQ NHVDQ IDNWRU \D®JU BSN DB NWRW O LR
PHPSXQ\DL NHVDKDQ GDODP NDMLDQXQDWHHUS B R QHGEDEJIN D \
/JLQHDU OR‘GBIOGDODP $139RVHGXU LQL PHUXSDNDQ SURVHG
IOHNVLEHO PHPEROHKNDQ SHQJNDM Q PH@IXNVILQKE 8 R WHHE XV @
+HQGHUVRQ

$QDOLVLV8MLDQ 3UD

7XMXDQ DQDOLVLV LQL DGDODK XQWIXWBDPKIPE R PSR P INDZD WD
NHORPSRN NDZDODQ GDODP XMLDQ SWDI|WHKIDGG DT MCLLQ/IN
PHQXQMXNNDQ VNRU PLQ NHORPSRN UDZG WODKGDIQQNHORB!
DQDOLVLVY XMLDQ SUD GLWXQMXNNDQ GDODP MDGXDO

-DGXDO

$QDOLVLVSB8MLDQ 3UD

_HORPSRN 0LQ 6LVLKDQ 3LDZDL
5DZDWDQ

.DZDODQ

-DGXDO PHQXQMXNNDQ GDWD D QD GIORNSKRWLDIMZOWD GNRO P
GHQJDQ EDFDDQ VLVLKDQ SLDZDL LDO®RKPSRNPNQRNODQ EN
NHORPSRN NDZDODQ LDODK G HQDORKE D F D P \PLHVQ X @ IQ XN
EDKDZD NHGXD GXD NHORPSRN LQL PHEDXQ VDILQINFDKFLIND Q

+LSRWHVLVY 7HUGDSDW SHUEH]DDQDQGUUDLERQIXNVRO @ S W/
NHORPSRN UDZDWDQ EDJL WLQJNDK O D NX DG UFHLGE E5\DIDDNPD
ORGXO 3HQJKD\DWDQ 3VLNRORJL ,PDP $0 *KD]DOL"

-DGXDO

SHUEH]DDQ 6NRU XMLDQ SUD GDQ XM LDV YMVFD WHUKDGDS NFE
.HORPSRN 5DZDWDQ

8MLDQ 0LQ 6LVLKDQ3LDZDL

3UD

3DVFD

-DGXDO PHQXQMXNNDQ SHUEH]DD & XGRS § 1$0 R FESIRN XUDLZDQVSE
PHQ\XPEDQJ NHSDGD NHSXWXVDQ \DQX QN JXQNIDQ EQ KDADX WA
SHUEH]DDQ \DQJ VLJQLILNDQ D QW DH®R®PE RNQUBIZDEBDQ KDL Y
ODNX DJUHVLI GDODP NDODQJDQ PXULG GH QB D R Q/ XWLKIQSSILI
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LDLWX 6' EHUEDQGLQJ GHQJDQ ERFDDQ BH@ XML NQ VI KWDF
SLDZDL LDODK 6' 3HQXUXQDQ \D Q& ¥ DQ UMY GIDLAYDPPWM QX IN

ORGXO 3HQJKD\DWDQ 3VLNRORJL ,PDPERIDNK\D|QD & RE\DLSDIW RH
WLQJIJNDK ODNX DJUHVLI UHVSRQGH QG B DL PH@XQIEDONEAID Q QA
SHUEH]DDQ DQWDUD XMLDQ SUD GDR ¥DZDW 3@ VHID WSDNK DG
GLODNVDQDNDQ

-DGXDO
HSXWXVDQ 3SHUEDQGLQJDQ $QWDUD SRWPLIRNBDYO WO @MLDQ 3|
.HORPSI 6RXUFH 7\SH,,, 6XP RI 6"’ Gl OHDQ 6TX ) 6LJ
5DZDWL ,QWHUFH
(UURU
S

-DGXDO PHQXQMXNNDQ SHUED QG IQQSDQFADQEDD U D M ® R B 8RN D
LDLWX >) S @ DGDOD K B MLPLQ LINDLQP HIDSKEMWIX® N D C
SHUEH]DDQ \DQJVLJQLILNDQ D QW D ILDNHARRSRINDUBZ Q@ WD QD Q

-DGXDO
_ HSXWXVDQ 3HUEDQGLQJDQ $QWDUD .HQRRRS$RN %DJL 'LPHQVL
6RXUFH 7\SH,,, 6XP RI 6" " OHDQ 6TXI ) 6LJ

 QWHUFHSW
.HORPSRN
(UURU

S

-DGXDO PHQXQMXNNDQ EDKDZD QLODLNWGKWD PG XD NUIDRLAS
UDZDWDQ GDQ NHORPSRN NDZDODQVEXHYEH]D VHFDUB® VL@QLI
20HK LWX GDWD LQLPHQXQMXNNDQ WHY G D BIDW S i b BHR]DIDRON
GDQ NHORPSRN NDZDODQ EDJL WLQINDK ODNX DJUHVLI GLPHQ

3HUELQFDQJDQ 'DSDWDQ

JRNXV XWDPD GDODP NDMLDQ LQL XQ %WVYONVIDHOIKIDNVR DRV D (P DR
*KD]DOL WHUKDGDS WLQJNDK ODNX PHUBDVIDEDO QPHWRE O WQA
WLQJIJNDK ODNX LDLWX WLQJNDK QDNXKDQ D NX 1D JWIHPHQ BIL PIH QI
WLQIJNDK ODNX DJUHVLI GLPHQVL BRRVWOQGD Q RWMVOLODW IO DN X [

D .HVDQ .HORPSRN 5DZDWDQ GDQ .HORPSRUNIDIKDODNDX) 7HU
$IJUHVLI

.DMLDQ LQL GLMDODQNDQ XQWXN P8 GVKNWORID 6 DR GEC BB
WHUKDGDS WLQJNDK ODNX DJUHV LI RB®XO® P NDOPMH B G PX UK B
SHUEDQGLQJDQ XMLDQ SUD GDQ XM MDIXQS®INVE IN B Q R/ASFON NNHILZ
+DVLO GDSDWDQ NDMLDQ PHQXQMXNEDDR GMHY KD QBQGIDGE D ¢
WHUGDSDW SHUEH]DDQ VNRU PLQ EDQWNHDR®ER N UNDEZ O B/
PHQXMXNNDQ EDKDZD WHUGDSDW NHDWD Q Y LNKRIDRIQ OMRIEX
*KD]DOL WHUKDGDS NHORPSRN UDZDWDQ

'DSDWDQ NDMLDQ PHQXQMXNNDQ ED RRRDDWLRUIGDIS IVD X D |
DQWDUD NHORPSRN UDZDWDQ GDQ NHQREPSRMEDDDODQ V.HID}
PHQXQMXNNDQ EDKDZD NHVDQ ORG X 0$3H QKB DO W\ & G B K NPRIP
LPSDN\DQJEHVDU NH DWDV SHQ JX WDDPJIMDONDLQYIND KXADLNEX D J L
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+DVLO GDULSDGD NDMLDQ LQL WH DG NI 8 HNGINKHUDISID@ GHE
WHUOLEDW GHQJDQ WLQJNDK ODNR EHWUHE\DL]) GLDQIDEHH O R PNSHR
NDZDODQ 5HVSRQGHQ GDODP NHOR PNRWDIWDE DQ.IND K XOIDNNXXD
VHOHSDV PHQHULPD ORGXO 3HQJKD\DWOKQ BNUEBRQG 1D J, RDHX
UHVSRQGHQ NHORPSRN NDZDODQ 'HRQDKRDNDWD @ BV QN RE R DI
$0 *KD]DOL EHUMD\D PHQJXUDQJN 5@ G B NPHIDDINXN D & WSLRIQIGIH
DJUHVLI

.HVDQ ORGXO 3HQJKD\DWDQ 3VLNROROL KPP V$OUKIDGDS LNG D
UDZDWDQ DSDELOD PRGXO GDQ L QMZHDUYHINSR QA G®H GR MDD SN ]
GDQ XMLDQ SDVFD $SDELOD SHUE RPGRIDDLG NENORW DRONVMDD
GLGDSDWL PHQGDSDW VNRU \DQJ S NXNDXW\IQYIN DH Q DX X DI
'DSDWDQ LQL GLVRNRQJ ROHK NDMLD®H @ VIDW Q B /L § W\ D6 B b
SHQGLGLNDQ GLGDSDWL GDSDW PH®DOUDKQGEDONWGQ UNDKNG
VXEMHN PXULG\DQJWHUOLEDW GDODP NHV GLVLSOLQ

3HQJIJXQDDQ ORGXO 3HQJKD\DWDQ 3WDIONRORH Q WAL N B )] D
LQL GDSDW PHQJXUDQJNDQ WLQJND R XOWNX DHWEHNYD GRDOQ N
DPDODQ DJDPD \DQJ PHQMDGL GDVDU RW DPN X @WNXNGP HREHK]
NDMLDQ .KDOLP =DLQDO :DQ =XONLIOLDNQRQ EDKDQ@D SHQBHC
,VODP GDSDW PHPEDQWX PHQDQJDQU P.BI\SBIOQ DK VY © H\SDIG O [P
NHDJDPDDQ GLVHEDENDQ ROHK | L WHDXOWHRPE O D WDONTLQP D I\K VA
PHPHUOXNDQ ELPELQJDQ VHUWD S D QKGO D KXNW HDUNMNHE KMQ J K B
LQL GLVRNRQJ ROHK *UDKDP PHQQ DDV DR D QD & D ©DXD X
NHVHMDKWHUDDQ PDQXVLD GDQ NHVMWOLELIDW Q' BIPERW D @ IL GLX
GLEXNWLNDQ GHQJDQ NDMLDQ ODLQHQ QU PHQVWHUDNND € KD
PHQJXUDQJNDQ WHNDQDQ GDQ NHELPELHQJDQ VRUMRO Q LLQIC
GLVRNRQJ ROHK /DKPXGGLQ =XONLIOL PRRDPIHRDBD\WYLGBJIDPI
GDSDW PHQLQJNDWNDQ SHQJHW DEXNDIKVGDNKWXDO GDQ SHU X

D 3HUELQFDQJDQ NHVDQ ORGXO 3HQJKDKDWDIL 3WHNRD 8 DIS
WLQJNDK ODNX DJUHVLI GLPHQVL HPRVL

+DVLO DQDOLVLYV XMLDQ $129$% PHQXQVMXNNN® QDG D VP Bl . SH.QDE
SHUEH]DDQ DQWDUD NHORPSRN UDZD W DML GDND K HIDDR\PYS BN Ul
GLPHQVL HPRVL 20HK LWX WHUGQ PIOWSNDEMIDBRE SR § UWDIZI
NHORPSRN NDZDODQ EDJL WLQJNDK ODNX DJUHVLI GLPHQVL H

$QDOLVLY VNRU PLQ WHUKDGDS NHORIRSEBN LD IBD@IOUX G D ONDR
PHQXQMXNNDQ SHQJXUDQJDQ WLQJNDR PDRIN DD ZBIW DIGHPRWY E
GHQJDQ NHORPSRN NDZDODQ VHPDNLD RHQDQDNOMQGEODMDP \
PHPEHULNDQ LQWHUYHQVL WHUKD G533 RHORPGRINQUAZQ BB Q
WHUKDGDS NHORPSRN NDZDODQ P X DI GO G LS\HPEIXDNPIDQ WLHUL
WLQJIJNDK ODNX DJUHVLI 7LQJNDK QDMKXUMLGL W HLPKRD/GDS Q.
UDZDWDQ LQLDGDODK VHODOX PDUBRGNDHPFHZD GDQ LQJLQ PH

6HEDJDLPDQD ILUPDQ $OODKYV Z WEHUPDNVXG

:'DQ 'LD PHQJD]DENDQ RUDQJ RUDQJ RRYXDION GD § LM)OIDNR G0

RUDQJ PXV\ULN ODNL+ODNL GDQ SHUU RIS XDHU\KDG DEHSW DK/

OHUHND DNDQ PHQGDSDW JLOLUDQ DIWEXDKRD EXS XK DGRHUSINC

PHQJXWXN PHUHND VHUWD PHQ\HG L XND & XQH(ND\W B AVEDK{D Q B P I
$0 )DWK
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$\DW GL DWDV PHQMHODVNDQ EDKD ZIID WHD )R EBQ B \DIQVIDFRGHIMND
DNDQ GLPDVXNNDQ NH GDODP DSL QHN® R B FRQDVRNKIQ D/ ¥ IVIHDR
PHODNXNDQ SHUEXDWDQ \DQJ PHODPISDKXIL HPFIRWD VFRDNV R R €
NHPDUDKDQ VHVHRUDQJ\DQJPHPEXI\UMD.Q ML B QI @\ID GLHIRINGF
.ULHJOPH\HU HW DO GDQ 6DUDOQKEDKDZD NHPHODEKD
PHUXSDNDQ SXQFD DJUHVLIDQQ\D G B® WDIN®XQ LEHU R K U B Q GDE
GHQJDQ PHPLQWD PDDI -LND SHPLQW DOPKXDGEG IVQ @/MHN R D KX B N
PDND WDKDS NHDJUHVLIDQ VHPDNL® EHUWDREDHKK $PIOHDIOP H\|

,PSOLNDVL 7THUKDGDS 7THRUL

'DODP NDMDLQ LQL SHQJNDML WHOMQWHNHDISRDQ QU XDE
PHQ\HGDUNDQ UHVSRQGHQ WHQWDQD KVG Q0PN K NN\ D J&HHY
PHPSXQ\DL NHVDQ GDODP GLUL UHV SRRELPE L §H QUHNDIRQIE XX
DODP VHGDU GHQJDQ PHQJJXQDNDQ GHNIA NHRHNGVNNRRQ
VXSD\D SHQJDODPDQ ODPSDX VHSHQWHRINQ X L K LGILSPMK 6 UO R
DODP VHGDU .HQ\DWDDQ LQL PHPSX®Q\DPRLQIHW M D P B DL BEXMW
ODK]DP EW ORKG 6DDG ,QL GDSDWGG2 H G BIK\D\ D DV B D8R/ K
,PDP $0 *KD]DOL GDSDW PHPEDQWX UHMBRQONR B HOHXUD®L
GLULQ\D

'DSDWDQ NDMLDQ LQL PHQXQMXNNDSRVHWEDSDWISHNBXEDRDI
\DQJ EHUDGD GDODP NHORPSRN UDZDVWDQD\WQ ® BNQNRQRD LP A
$0 *KD]DOL EHUEDQGLQJ GHQJDQ NHGORRSRND Q@D ZIROOLQVLBF
GLWXQMXNNDQ GDUL VHJL SHQJXUMQXJIDEWQ QXN D & JDINXXRILL
WHUOLEDW GDODP WLQJNDK ODNX GL &XMERIDDIKD Q &D DR RID OL
NHWDUD GDODP NDMLDQ LQL LDODK3WHNEQR DIQ )P DFFREX O KIH
\DQJWHODK GLXEDK VXDL ROHK S H Q@IMND W L G DNSIDRVOFDH\PE B UL H\
NDODQJDQ PXULG ORGXO LQL VDQDDWDXEBVNDLGLNBERDORNE
PXULG PXULG\DQJPHPSXQ\DLWLQJNDK ODNX DJUHVLI

'DODP EDKDJLDQ LQL SHQJNDML PH PEH Q FHOM\DNDIQL P\SLON RNDR/LL
$0 *KD]DOL WHUKDGDS PXULG WLQQNDW BQ MBS D QN DIQOW M8 X
WLQJIJNDWDQ HPSDW QDPXQ PRGXO 3H® DHDODLWMY 2 B L NRI R J)
PXULG WLQJNDWDQ VDWX KLQJJD OLPDDE QD PHPSXR\DRGXR ¢
VDQJDW VHVXDL GLODNVDQDNDQ WKWK DEMNHDOPXDIQGWD & X @ DU
ODJL PXULG \DQJ EHUXVLD WDKXQ ¥BPHFDRYQ\PSDBRDXV
PHQ\XDUDNDQ NHLQJLQDQ XQWXN P HQGIDSSIDN NHHEK E 'XD @ XG
PXULG SDGD SHULQJNDW XVLD EHJLIQ GEKDSXED\SD®IDEBH(
GHQJDQ PHPEHUL PDNOXPDW \DQJ G MDA E3MQGEUMDPISOE N DL |
EHQWXN WHUDSXWLN 3HQGHNDW BQPKIX GVGIEW RHQRR SIRK
GDUL SHUNDUD SHUNDUD \DQJ EROHKPPIHURBDXRDY ]GPDIC
SHUVHNRODKDQ $]L]L <DK\D +DOLPDKOD DOLE )DL]DK,GUL

5XPXVDQ

3HUDQDQ JXUX+JXUX EROHK PHPEDQWM PXULBNXDSFOFL WHP B
DJDU PDVDODK LQL GDSDW GLEHQGR QN GBHQ QDY DXUXGE Q VB
EXNDQ VHNDGDU LQJLQ PHPHQXKL WXQWSD/GEMQDE S E NK DD G W
VHPDWD PDWD WHWDSL SHUOX PHQWDPRVEROPNDLQLD 18PRIV LD WRHKI
LQWHOHN 7XQWXWDQ LQL VHOD U B E IE3.Q/JIDIQ) DD D PIKQ PHLEX
JXUX JXUX GDQ PDV\DUDNDW SHUOX EHBNA U NMIMDIPID QDN
PDVDODK WLQJNDK ODNX DJUHVLI DJ MY G\ B IP\W R5E_HEHDWV G [N GELL
\DQJ PHPHQWLQJNDQ NHVHMDKWHUDRDNKEDWIWHLPEDQJ GL GX
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%HUGDVDUNDQ SHUVSHNWLI WH R WLIH \SH IR MDXOID@\ BY IMDINDE
ROHK VHVHRUDQJ LQGLYLGX LWX VHQBS SIH W\HHUSMLDL X QRIHNW X
QLODIZEDQ & YWHZDK VDPD GHQJDQ RUDQJ\DQJ EHRDMD GL VH
WLGDN VHGDU ED KIRADO G LYBIEHAGNDI DGDODK EHUWHQWDQJDQ
GHQJDQ PDV\DUDNDW -LND PHUHNDGHIQGEDN GHELKD\Q WG QD
ROHK LEX EDSD JXUX GDQ PDV\DUD N D@L @-HNCFD FH N WOLPREDSKD!
VHKLQJJD NHKLGXSDQ PHUHND JDJD\OHPHSQM R 6 L SHHAROUMDED U HE T
SHUOX GLEDQWX GDQ GLELPELQJ DJDW HPGID NSH PW Q RD GV XFS
PHQMDGL DVHW \DQJ EHUJXQD NHSDGDLNIHSDK\D EDQ.DLP B (
0D DOLE )DL]DK ,GULV +DO LQNR DD B 6 WIDQUD WIDAMM P
\DQJ EHUWHUDVNDQ SHSDWDK 2 \DQ.D BHDIPD GL ML GMEQNX @ ¢
VHVHRUDQJ \DQJ EHUPDVDODK W LG DINDND HA B QDVADHE HUNLDQ \
EHUDGD GL GDODP NRPXQLWL\DQJDNDQPHQJKXOXUNDQ EDQ

%HUGDVDUNDQ MXVWLILNDVL EHUDNDXQWN NK IGDHVODDQ W H Q DK
SHOEDJDL SURJUDP XQWXN PHQJLVL BDWD Q) WRGDD VUHRSIHDW
/IDWLKDQ .KLGPDW 1HJDUD GDQ ODQG 9QHOGIN DL BRIX PWM RN B
JRORQJDQ UHPDMD DJDU PHUHND GDSBEDKBQE®XQWX GDQDGVY
PHUXSDNDQ VHEXDK QHJDUD \DQJ PH PS$»@\DQ XNDOE W REDLHH\D G
SHUSDGXDQ \DQJ WLQJJL GDODP PH P XXX QHPDIDID WQI DDXKD
SHUOX GLSLNXO ROHK PXULG GDQ N R PLSRQH QRSOHGWLXQIL & T
PHPSXQ\DL WLQJNDK ODNX SRVLWL JEXNVD QG DI)VEHYPNDVKDODK
%LQWL $KPDG

SXMXNDQ

$KPDG -DJLPLQ -XVRK $EGXO ODOHN $E G XO ¥%.DMKPDRD QR KD
ORKDPPDG $]L] 6KDK ORKDPHRBGXQI.DXQVHOLQJ .HORPSR!
7HRUL GDQ SSIODMDSQLYHUVLWL 3HQGLGLNDQ 6XOWDQ ,G

$0 *KD]DOL $EX +DPLG OXKKRPDS8OXP DIO #LQ <DNXE 7UDQV
6LQJDSXUD 3XVWDND 1DVLRQDO

$VOLQD %LQWL $KRPBQ ,QWHUDNVL 3VLNR 3HQGLGLNDQ 7HL
OXULG BHNRODK OHQHQJDK ROHK *XUX "RINRPAERQ JDQVDQD.I0 |
8QLYHUVLWL ODOD\D .XDOD /XPSXU

$]L]L <DKD\D <RZ .LDZ *HREHUNHVDQDQ SURJUDP DNKODN GL
*XUQH\ 7XQDS/QAFNWVYLWL 7THNQRORJL ODUD &HWDN 5DW X

$]L]L <DK\D +DOLPDK 0D DOLE )DIHDNHSWIL\SHODMDU WH
SHUODNXDQ DJUHVLI\DQJ EHUO D N XKGG LON.[P DDEXODK B/IHNGRD
8QLYHUVLWL 7HNQRORJL ODOD\VLD 6NXGDL

$]XUD ELQWL $E %BNXEXQJDQ DQWDUD SHQJKD\DWDQ DJDPD
SHQJHWDKXDQ DODP VHNLWDU SHOD R DNDRX®DKNR GSHDQ\I)
WLQMDRKNMWRU )DOVDIDK 8QLYHUVLWLI6DLQV ODOD\VLD

%DQGXUD $RFLDO /HDUQBQHQKHEW\+DOO (QJOHZRRG &OLII

&RUH\ 06 &RUH\ 3URFHVV DQG SUDFRMBELV HAHIRPRSQW 7KRP\
%URRNV &ROH

&UHVZHOO - :(GXFDWLRQDO UHVHDUFK 30DQQLQJ FRQG
TXDQWLWDWLYHDQG T®DOH MORWGLE G LUHW MDD BRK VR Q

'RPLQLFN - 5 9LGHR JDPH WHOHYWUNVR QR Q LLRO WO FI |
"-RXUQDO RIFRPXQLFDWLRQ

JLQQH\ -5 ODORQH\ + 1 (PRUUVAOLO §\8 ¥ O LHHWY RBIRH YL
OLWHUPDXIQIDH RI 3VIFKRORJ\DQG 7KHRORJ\
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JRQJ 5 6 7KH RUJDQL]DWLRQQQOWEHIXTFOVXWRIEDIVEIURQ R Q

JUDHQNHO - 5 :DOOH®RZ WR GHVLIJQ DQG HYDOXDWH UHVHI
%RVWRQ 0$ OF*UDZ +LOO

*UDKDP 6 )XUU 6 JORUHV & WHONH RQ7DQG VSLYLW
FRSLQJ ZLVER X WVUHAOYNQI DQG 9DOXHV

+HQGHUVRQ . $ %URDGHQLQJ DHD X WG BYN.WD QB1® DR
-RXUQDO RI/HLVXUH5HVHDUFK
+RZDUG - 3URLVRQ DQG MDLQ@KNWL RI & EFOHRKWDID BSRIFU & W

.KDOLP =DLQDO :DQ =XONLIOL :DQ +DMMDIP G D O D BHRHIDNDIN
PDVDODK GLVLSOLQ WHJDU GDODRK ND®DQ®XQHYE O IRM D U
,VODPLFDQG $UDELF (GXFDWLRQ

.ULHJOPH\HU 5 :LWVWDGW BWEHRRMNL RQ LQIO XR@MHVVWDU .
$QVZHU WR DQ ROG TXHVWLRQ E\ XVLQU -REU®BO LFEILW
([SHULPHQWDO 6RFLDO 3V\FKRORJ\

IDKPXGGLQ =XONLIOL ORKDPHG 5DVLGIUDSL V.SHLEHWWNX-DUD ¢
SHQLQJNDWDQ DVSHN DVSHN SHUVRQD®LMLOSIE@IQJIL |
,QGRQHWLDDO 3HQGLGLN GDQ 3HQGLGLNDQ

JLHU 9 3 9LWDUR ) (LVQHU 0 VVL Y3 BQBQY\IRGIHDIA LEHH
8VLQJ SUHYHQWLRQ SURJUDPV WR VW XG0 D/XDKHG MR @ W FRH ¢
SUREGRRVYQDO RQ &ULPLQDO 3ROLF\DQG 5HVHDUFK

ODK]DP EW ORKG 6D.BI®DQ SHQGHNDWDQ NRJQLWLI WLQJINKD ¢
NHORPSRN WHUKDGDS NHELPEDQJDQ WRSELDD GHRD EBL
8QLYHUVLWL ODOD\D .XDOD /XPSXU

0G1RRUG6DSHBHPELQDDQ ORGXO %LPELQJDQ 7D]NRWHNXQ DQ
DWDV UHOLJLRVLWL G DRONWRL PD.GINDIVID K H BIM B HUVLWL 8
6LOQWRN .HGDK

1DGL\DK (OLDAKH HIITHFW RI DQ ,VODPLF YROLWLRMLFWHDLQL
UHJXODWLRQDQG DFDGS@LFIWRFNDYWDRQYDWDRQ\VLD !

1DQD $/ /LSVH\ 0/ 7KH SRVYQWWYMHH HEH RO YLRIULRO S
IRURIIHQGHUV $ PHWD DQDO\VL VIR F WDIFYWHRW B KDD/Q/IRE QI
RI (([SHULPHQWDO &ULPLQRORJ\

3DOODQW 6366 6XUYLYDOHRDQ$MOWUDOLD $O0OHQ 8QZLQ

6DELWKD ODULBBI@Q\HOLGLNDQ VDLQV VRVLD b BW R GDNBIW D G
BHODQJRU HGX VI\VWHP 6GQ %KG

6DOOHK $PO®Q LQYHVWLIDWLRQ Rl WKH UHQRDELICHRMD\ODRQGLY
VHOI GLUHFWHG VHDUFK IRU XW L QRN R@ U ) DOONOD D KV
"HVWHUQ OLFKLJDQ 8QLYHUVLW\ $PHULND 6\DULNDW

6DUDODK 'HYL DLQJNDK ODNX DJUHVLI NHPXUXQJDWKQ GDQ NF
GDODP NDODQJDQ SHQJKXQL P XGRIN®HRQ@M D 0D 5D &D GBIM\VY
S8WDUD ODOD\VLD .HGDK

6KDKDEXGLQ +DVXWLIPNRORJL SBMPRWROMD BDKDQJ 376 3XEOL]
'LVWULEXWRUB6GQ %KG
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0$6%/$+ %$1787
(6$17(5+$'$33(5.(0%$1*$1.2*1,7,) " '$1
/,7(5$6, 085, 085, 35$6(.2/$+

$QLV 6DOZDQLELQWL ODKPRRG
$]L]DK ELQWL =DLQ

1RU $]L]DK ELQWL ORKG 1RU
5RVOL]D ELQWL $ZDQJ

$KPDG )DLG]ELQ =DNDULD

-DEDWDQ ,0PX 3HQGLGLNDQ ,QVW LXVOXWWD RHQEL G BDP S X X U% HIVKSUX \7 B |
ODOD\VLD ( PDLO DQLV QRAUPIRLDKERSJIP NVRVIDEXDP\ZDQJI#LSIJPNVP HG
DKPDGIDLG]# LSJPNVP HGX P\

YDNXOWL 3HPEDQJXQDQ ODQXVLD -DON\NE DDAQIDN3 BQ GY 16U WDWL$ZIBDQG DG DN D (
7DQMRQJODOLP 3HUDN ODOD\VLDXSWDIH®GXDPL]DK [DLQ#ISP

$EVWUDINVLNHO LQL EHUWXMXDQ PHQH U RNDNNRKE QD QY W HUDKD G DVS HSUHRARLH P
SUDVHNRODK \DQJ PHQJDODPL P DV DDHNREDFWEOD WX W LVEL B O WL GDSWDDNV F
SRWHQVL NRJQLWLI VHSHQXKQ\D GDQNWRWKIUXNYQ DL WNMHR@ P H © Bl UMHNID S
VHWHUXVQ\D 3HPDNDQDQ \DQJ EHW XD DIWOD® SHQIW L QRIWVOWE D QP P I
SHPEHODMDUDQ NDQDN NDQDN 3HP®XNDYHRADQ XVLRDV) WHNPHGUERC
NDQDN GDULSDGD PHQJDODPL PDVDOD®\DDNQWXW /G KA DB € H @ B\QIM X%
PXULG PXULG SUDVHNRODK WHUESDWR®W NRLUNRMWALN GO G OQ WHY B W Q KD
PHPEHUL NHVDQ WHUKDGDS SHQFD S DA.IDW ORNDXIHP G B OCSDN B B D @ HDNDD) |
EDJDLPDQD XQWXN PHQJHNDONDQ SHEWSXPESKDQUNPED @ 1B QW RBIDIL WH Q
\DQJ RSWLPXP SDGD SHULQJNDW D ZD®H® QPN DND@RDMAH R B IHEFLDADX NIDUWP D
WHQWDQJ SHUPDVDODKDQ EDQWXW GDNDRONDKO®DQ EQ PXIURIQMXILD. G HR
SHUNHPEDQJDQ NRJQLWLI GDQ O L WIKIQI\NLD ®HNJIHHNGD K DWILL@N DLXDLOP B QW H |
DWDX QDUDWLI EDJL PHPEXDW D QD QIMIWLWHFEQ IV NG P Sl QK H Q\DIK XDmQV
PDVDODK WHUVHEXW O0DVDODK EDQWXRW X NMHQY NBRDNPJIPQONR DQLWX I
PXULG PXULG SUDVHNRODK PDODK RRQGHEDEHN@N HVHIDVENDDIQ IN 5B G IDOINQ | L
PHUHND .HSHQWLQJDQ NHPDKLUDG NRUQDRW L0 SDIEQ @D W B IEIRVOLH K RROHHPKE
EHVDU NHSDGD PDVD GHSDQ PXULG PXDUX KLU B MR NRIOWDKQ G S & CPIHRABDHHK
NHLQWHOHNWXDODQ XQWXN PHQ MBS E R \IHNMHY B DD P BWODE DK DR HDADAKLDYALLY
GDQ PHPEHQWXN SHQJHWDKXDQ GDQ SHRIVKWY KB 8HEDUWDO § HPS-DUHWDQ J. [E
GLKDUDS GDSDW PHPEHUL NHVHG D UPDVNDHSKGEDRDAX VUGN IWP VN D@D R QD
\DQJEROHKPHQMHMDVNDQ SHQFDSDRL DY DM BOGWDLQIPHUHND SDGD PDV

.DWD .XQBVDODK EDQWXW PXULG PXULG S QDWH NSO HHEDNHPEDQLW 8

3HQJHQDODQ

,ULVLV NHNXUDQJDQ ]DW PDNDQDQ DGDODK LVX JOREDO G
NHPDWLDQ NDQDN NDQDN .HVDQ MDQJND SDQMDQJ NHNXU
NDQDN NDQDN VHPDNLQ KHEDW GDQ PHQMHMDVNDQ SURG X
SHQ\DNLW WLGDN EHUMDQJNLW GDQ PHQJXUDQJNDQ SHQI
NHDGDDQ NHWLGDNVWDELODQ GDQ NRQIOLN HNRQRPL WHL
LVX LQL VHPDNLQ PHQLQJNDW WHUXWDPDQ\D GIDNOIVWDND OL
GDSDW OLKDW WHUGDSDW EHEHUDSD EHQWXN NHNXUDQJD
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PHQJDODPL PDVDODK EHUDQ/GEDGBBUKDWVER @RQXGL EDZDK SD L
GLVI\RUNDQ XQWXN XP XU WHINWHERAD WEHDODQ G NEDXDK SDLU
GLV\RUNDQ XQWXN NHWLQJIJLDQ WHUWHQWXV\VERQENHWLQJJL
EDZDK SDUDV \DQJ GLV\RUNDQ XQWXN XPXU WHUWMPIW X 3HW
SXQFD LQL PHQMHMDVNDQ SHUNHPEDQJDQ ILILNDO GDQ PHQ\
SHOEDJDL EHQWXN NHNXUDQJDQ ]DW PDNDQDQ $QWDUD Nt
NDQDN NDQDN WHUEDQWXW VHPDNLQ PHQLQJNDW 5@ Q ZDML

PHQGDSDWL PHQMHODQJ NLUD NLUD MXWD N
3HWHUPDQQ URFKD HW DO OHQMHODQJ ELODQ.
GLDQJJDUNDQ VHEDQ\DN MXWD MXWDPHOHELKL MDQJND
VDVDUDQ NDQDN NDQDN WHUEDQWXW $OL "ROUHGD HW C

NDQDN NDQDN \DQJ EHUWHUXVDQ VHKLQJJD PHUHND GHZD\
SDQMDQJ \DQJ EXUXN WHUKDGDS SHUNHPEDQJD (GGPRJIQLWLI
SURGXNWLYLWL HNRQRPL SDGD PDVD DNDQ GDWDQJ

ODVDODK EDQWXW SDGD NDQDN NDQDN PHUXMXN NHSDGD N
XPXU DWDX SHQGHN XQWXN XVLDQ\D .DQDN NDQDN LQL EROH
GDQ NRJQLWLI \DQJ OHPDK VHWHUXVQ\D W XU YW UWPHNIMHM D \
.LQ\RNL HW DO 3HUNHPEDQJDQ NRJQLWLI GDQ OLWHU
NDQDN NDQDN DGDODK VDOLQJ EHUNDLW UDSDW @DVDODK E
NHWLQJJILDQ XQWXN XPXU NDQDN NDQDN GHQJDQ SRSXODVL |
\DQJ VLKDW LDLWX VNRU = VDPD GHQJDQ DWDX ®MNEDRK UHQG
GLWDNULINDQ VHEDJDL VDPD DGD OHELKDQ DWDX NHWLG
SHQJDPELODQ QXWULHQ VHVHRUDQJ \DQJ GLNDLWNDQ GHQJ
ILJLNDO GDQ SVLNRORJL \DQJ WHUMHMDV $OL N KDUL
DGDODK \DQJ SDOLQJ NULWLNDO NHUDQD SHUWXPEXKDQ GD
SHULQJNDW LQL GDSDW PHQHQWXNDQ SUHVWDVL NDQDN NDC
3HPDNDQDQ \DQJ WLGDN PHQFXNXSL VHPDVD IDVD LQL EXN
WHUEDQWXW WHWDSL MXJD DNDQ PHQMHMDVNDQ SURVHV S
SHUWXPEXKDQ OLQHDU SDGD NDQDN NDQDN GLNDLWNDQ GH
SHQLQJNDWDQ ULVLNR PRUELGLWL GDQ NHPDWLDQ .DQD
PHQJDODPL SHUWXPEXKDQ IL]JLNDO \DQJ OHPDK WHWDSL
SHUNHPEDQJDQ VDUDI GDQ IXQJVL NRJQLWLI SHQGLGLNDQ V
RN

.DQDN NDQDN \DQJ WHUEDQWXW PXQJNLQ WLGDN GDSDW |
GDQ OLWHUDVL PHUHND VHSHQXKQ\D $NLEDWQ\D PHUHL
SHPEHODMDUDQ GL VHNRODK \DQJ DNDQ PHQMHMDVNDQ SH
PDV\DUDNDW DSDELOD PHUHND GHZDVD NHODN $DQ 81,

.DQDN NDQDN WHUEDQWXW \DQJ EHUXVLD KLQJJD W

SHQGLGLNDQ SHUNHPEDQJDQ NRJQLWLI VHUWD OLWHUDVL
PDVDODK HNRQRPL \DQJ NHWDUD EDJL LQGLYLGX NCHDXDUJD
PDVD GHSDQ PHUHND )XQJVL NRJQLWLIDGDODK NRPSRQHQ S
NDQDN ,DDGDODKLVWLODK XPXP XQWXN SHPSURVHVDQ PDN
GDQ NHFHUGDVDQ EHUVDPD GHQJDQ SHUVHSVDOHU IGIDWL D Q
PHPEXDW NHSXWXVDQ %DLOH\HW DO 7HPSRIXVADVD SHL
\DQJ SDOLQJ GLQDPLN GDQ RSWLPXP \DQJ GLKDDDOPNIQ ROHK

WDKXQ DWDX NHWLND PHUHND EHUDGD GL SUDVHHNRODK %!
LWX PXULG PXULG SUDVHNRODK \DQJ WHUE D @DXW PMP® U O X
SHUNHPEDQJDQ PHUHND WLGDN WHUJDQJJX

ODVDODK %DQWXW 'DODP .DODQJDQ .DQDN .DQDN
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LQL MXWD NDQDN NDQDN WHUEDQWXW GLDQJJDUNDQ Gl
$PHULND /DWLQ GDQ &DULEEHDQ 3HUWXEXKDQ .HDWLKDWD !
\DQJ PHPSXQ\DL NDGDU EDQWXW NDQDN NDQDN PHOHELKL
$IULND 7THQJDK $IULND 7LP XU $VLD 6HODWDQ
WLGDN WHUPDVXN $XVWUDOLD GDQ 1HZ =HDODQG 3HUW.
ODVDODK EDQWXW NDQDN NDQDN DGDODK DQWDUDWNHVDQ
UDSDW GHQJDQ DPDODQ SHPDNDQDQ SDGDBHNDSUDMDRD QD!
SHUNHPEDQJDQ NRJQLWLI GDQ SHQFDSDLDQ GDODP SHPEH
-RLQW &KLOGUHQ 0DOQXWURMWQEBBRGENMMNPQVEBKDZD XVDKD
PHQFDSDL WDUJHW SHQJXUDQJDQ MXP DO DKUKIZQ-DHIDDIVKD
$VVHPEO® \DQJ GLWHWDSNDQ ED&XWMDKDQDEOH Y HORSPH
6'* \DQJ GLWHWDSNDQ XQWXN PDVLK WLGDN PHQFXN X
NHNXUDQJDQ ]DW PDNDQDQ NDQDN NDQDN VHFDUD JORED
EDUX EDUX LQL ROHK 3HUWXEXKDQ .HVLKDWDQ 6HGXQLD
SHUHPSDW GDULSDGD VHPXD QHJDUD EHUDGD GL ODQGDVD(
NDQDN NDQDN\DQJWHUMHMDY ROHK EDQWXW PH@MWXODQJ
SHUWLJD GDULSDGD VHPXD QHJDUD WHODK PHQFDSDL WD
PHQMHODQJ 81,&()

5DMDK %LODQJDQ NDQDN NDQDN\DQJWHUMHMDYV DNI
81,8 ()

'+2 WXUXW PHQ\HUX VHPXD SLKDN XQWXN PHPSHUWLQ.
GHQJDQ VHJHUD EDJL PHQFDSDL VDVDUDQ JOREDO GDODP |
WHUEDQWXW GDUL MXWD RUDQJPHQMHODQJ WDKXQ N
42 6HFDUD DPQ\D PDVDODK EDQWXW NDQDN NDQE
SHQJDPELODQ QXWULHQ \DQJ WLGDN VHLPEDQJ GDQ SHUW
SHQJDPELODQ QXWULHQ KDULDQ \DQJ WLGDN PHQRBXNXSL \
GLVIRUNDQ DNDQ PHQJDNLEDWNDQ PDVDODK WHUEDQW X
3HQJDPELODQ PDNDQDQ \DQJ WLGDN VHLPEDQJ EROHK P
NHEROHKDQ NRJQLWLI VHWHUXVQ\D PHQJJDQJJX SHUNHPEI
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HW DO 2WDN NDQDN NDQDN \DQJ VHGDQJ EHUNHPEDQ
SHQWLQJ XQWXN PHPEHQWXN GDQ PHQJHNDONDQ VWUXNW XU

3HUNHPEDQJDQ NRJQLWLI DGDODK WHPSRK VHQVLWLI
WHUGHGDK NHSDGD PDVDODK WLQJNDK ODNX GDQNRJQLWLI
PHPEXNWLNDQ NDQDN NDQDN PHQJDODPL SHUXEDKDQ \DQJ
VHPDVD XPXU WDKXQ DWDX NHWLND PHUHND EHUDGD GL S|

DO $PDODQ SHPDNDQDQ \DQJ EHWXO GDQ SHQJDPELC
DGDODK SHQWLQJ XQWXN PHQLQJNDWNDQ IXQJVL RWDN GDQ
(NKROXHQHWDOH HW DO .DMLDQ PHQXQMXNNDQ EDKD?
EHUDW EDGDQ \DQJ WLGDN FXNXS EHUNHPXQJNLQDQ PHQFI
$EGXO :DQ OLWUD HW DO .DQDN NDQDN \DQJ PH
KHPRJORELQ GDUDK \DQJ UHQGDK PHPSXQ\DL SUHVWDVL NR
NDQDN NDQDN QRUPDO $EGXO :DQ OLWUD HW DO 0

3HUNHPEDQJDQ /LWHUDWNE DSXOD WIESQWDRJI SHQIJHWDKXD
NHWHUDPSLODQ EHUEDKDVD \DQLMGHWPR VDL R H BXOFHXNOHY YR W B
DVDV SHPEHODMDUDQ WHUKDGDS NDQDN NDQDNWDR®N NDQ
PHQJJXQDNDQ EDKDVD GHQJDQ \DNLQ ,QL WHUPDVXN EHU
.HPDKLUDQ OLWHUDVL EHUPXOD SDGD SHULQJNDW XPXU KL
VHSDQMDQJ WDKXQ SHUVHNRODKDQ PHUHND 3H®DMWDKXDQ
PDNQD GDQ SUDJPDWUWNHUBRKDKIDUDEK NHEROHKDQ PHPEDED
PHQJXDVDL LOPX GDODP ELGDQJ WHUWHQWX OXULG PXUL
PHPEDFD GHQJDQ EHUNHVDQ JDJDO PHPDKDPL NRQVHS SHQW
PHUHND JDJDO GDODP SHPEHODMDUDQ .HPDKPUHR®DULWHU
PDNOXPDW PHQHURND VXEMHN VHFDUD PHQGDOBPKGDQ PHF
PHQGDODP WHQWDQJ GXQLD GL VHNHOLOLQJ PHWHEDN5RVLC
WHUOHSDV GDULSDGD VNRS SHQGLGLNDQ NHUDQD LD SHQW
PHODNVDQDNDQ LOPX \DQJ GLSHUROHKL VHPPM D XSDWHDNR O D
EDKDJLDQ SHQWLQJ GDODP SHUNHPEDQJDQ NHVHOXUXKDQ V
XQWXN EHUMD\D GL VHNRODK EHUVRVLDO GHQHBBEXDUWQJ Or
NHSXWXVDQ GDQ PHQJHPEDQJNDQ SRWHQVL GLUL OHODO.
SUDVHNRODK SHUOX PHPSXQ\DL WDKDS NHEROHKDQ EHUIL
PHPDKDPL VHVXDWX PHODOXL PDNOXPDW \DQ XRG VSHAXPQHK G
EHUGDVDUNDQ SHPDKDPDQ \DQJ GLSHUROHK VHOHSDV PHPED
. HGXD GXD SHUNHPEDQJDQ NRJQLWLI GDQ OLWHUDVL VDOL
SURVHV WXPEHVDUDQ NDQDN NDQDN .HEDQ\DNDQ NDMLDQ P
OLWHUDVL\DQJPXQFEXO VHSHUWL SHQJHWDKXDQ KDUXI NHV
OLVDQ VHEDJDL DVDV XQWXN SHPHUROHKDQ PBIRIEID® DOWIO D L
NHPDKLUDQ NRJQLWLI VHSHUWL LQJDWDQ IXQJVLWNVHNX\
GHQJDQ NHEROHKDQ PHPEDFD

3HUNHPEDQJDQ .RJQLWLIGDODP .DODQJDQ OXULG PXULG S

3HUNHPEDQJDQ NRJQLWLI PHPEHQWXN VDWX VHW NHERO
GDUL SHOEDJDL DVSHN 3URVHV LQL PHUDQJNXPL SHUNHP|
SHQDDNXODQ LQJDWDQ SHQ\HOHVDLDQ PDVDWDKXB®PPEHO!
3HUNHPEDQJDQ NRJQLWLI MXJD GLWDNULINDQ VBEDJDL SU
WLQJNDK ODNX LQJDWDQ SHQ\HOHVDLDQ PDVDDOKINHEROH
\DQJ VDQJDW XQLN NHSDGD PDQXVLD VHKLQJJD PHPEHQWXN N

7DKDS RSWLPXP SHUNHPEDQJDQ NRJQLWLI EHUJDQWXQJ
SHPLNLUDQ EDKDVD GDQ SHPDKDPDQ VHSHUWL QDR)J GLOLK
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GDUL SHUVHNLWDUDQ \DQJ SHOEDJDL 1DVLRS®RXWRRUW |
NRQVWUXNWLI 3LDJHW PHQMHODVNDQ WHRIQLSBWNHP
DZDO NDQDN NDQDN 7HRUL WHUVHEXW PHQ\DWDNDQ EDK
NDQDN DNDQ VHLULQJ GHQJDQ NHPDWDQJDQ 5DMDK PHQX¢
\DQJEHUXPXU DQWDUD HPSDW KLQJJD HQDP WDKX® EHUDG
LQWXLWLI 6HPDVD IDVD 3UD RSHUDVL LQL NNLQIHF NDD) DR 1
GDQ OHELK EHUVLIDW VRVLDO .DQDN NDQDN OHELKL\AIND L
EHUWDQ\D VRDODQ GDQ VXND PHQHURND VHVXDWX\DQJ EDL

5DMDK )DVD IDVD3HUNHPEDQJDQ .RIJQLWLI3LDJHW *L

3HUNHPEDQJDQ NRJQLWLI PHQMDGL IRNXV XWDPD GL
NRJQLWLI PHPSHQJDUXKL VHPXD DNWLYLWL SHPEHODMDU
EDKDZD PDVDODK NHWLGDNXSD\DDQ NDQDN NDQDN PHPS!
PHUHND ,G HW DO SREHUWY HW DO RN
SHUXEDKDQ SHUNHPEDQJDQ \DQJ SDOLQJ GLQDPLN VHPDV
NHPDKLUDQ SHQWLQJ\DQJPHQ\XPEDQJNHSDGD NBI® HGLDD

3HQFDSDLDQ SHUNHPEDQJDQ NRJQLWLI GL SUDVHNRO!
GL NHPXGLDQ KDUL 5REHUWV HW DO 3HQJXDVDDQ
SHQWLQJ XQWXN PHPDKDPL VHVXDWX NRQVHS GDODP VHI
3UDVHNRODK .HEDQJVDDQ .63. .HPDKLUDQ NRYXQIGWLI PH
EHUILNLU PHPEHUL SHQGDSDW PHPDKDPL GDQDPHQJLQJ
SHUVHNLWDUDQ PHUHND 6HODLQ LWX LDSMXWDR PBOD®MD\
PHQJNDWHJRUL PHUDQFDQJ PHQDDNXO PHQLRDHMPRLWIDQ |
3HUNHPEDQJDQ NRJQLWLI NDQDN NDQDN PHQHNDQNDQ St
GDODP NHKLGXSDQ PHUHND 3HUNHPEDQJDQ NRJQLWLI DGE
NHEROHKDQ NDQDN NDQDN PHQJJXQDNDQ SHQJHWDKXDQ \
VHNHOLOLQJ PHUHND 3HUNHPEDQJDQ NRJQLWLI PHPEHUL
EHODMDU GDQ PHPSURVHV PDNOXPDW LDLWX SWPRELQWDPHQJ
SHQJHWDKXDQ NDQDN NDQDN 3HUNHPEDQJDQ NRJQLWLI F
NHUDQD NHXSD\DDQ NRJQLWLI PHPSHQJDUXKL VHPXD DNW|
\DQJ EDLN GDSDW PHQHNDQNDQ GDQ PHPXSXN VLNRS SRVLW
XQWXN PHPDKDPL VHVXDWX NRQVHS GDODP VHPXD WXQMD
.HEDQJVDDQ .63.

SHUNHPEDQJDQ /LWHUDVL 'DODP .DODQJDQ OXULG PXULC
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$VDV SHPEHODMDUDQ DGDODK EHUDNDU XPEL GDBDP\SIHPED Q
ODU\ &0D\ PHQ\DWDNDQ EDKDZD OLWHUDVD NORONK EHU
NDQDN PHPHUOXNDQ SHQJHWDKXDQ WHQWDQJ EDKDVD PHO|
ZDODXSXQ EHOXP PHQJKDGLUL PDQD PDQD SHQGLGLNDQ IRL
DZDO LDODK SHPEHODMDUDQ WHQWDQJ EXQ\IWISHDWID VDD C
EHUODNX VHFDUD WLGDN ODQJVXQJ DSDELOD EHUODNXQ\D |
UDNDQ VHED\D GHQJDQ NDQDN NDQDN PHPEDFD GDQ EHUPDL
EHODMDU GHQJDQ EDLN PHODOXL DNWLYLWL \BPQUDB®HIQ\HURC
EHUFDNDS GDQ PHODOXL SHUPDLQDQ .HVHPXD LQL DPDW St
SHUNHPEDQJDQ NRJQLWLI\DQJ PHPEDQWX NDQDN NDQDN GD
“RQHYV .HFHNDSDQ OLWHUDVL XWDPD \DQUWRAUGDRQL GD
NHFHQGHUXQJDQ \DQJ PHUXSDNDQ NRPSRQHQ DVIVVY. OLWHUEL
NDQDN NDQDN EXNDQ VDKDMD NHEROHKDQ PHPEDFD GDQ F
PHPSURVHV SHUNDWDDQ GDQ PHPEHQWXN D\DW NHEROHK
PHQJHPEDQJNDQ NHFHNDSDQ VRVLDO HPRVL PHUHND VHSHL
SDQMDQJ GDODP EHUNRPXQLNDVL -RQHV QL WHUPDVX
WHODK GLNDML EDJL PHQHQWXNDQ NHEHUNHVDQDQ SURJU
GRPDLQ EDKDVD GDQ NHPDKLUDQ OLWHUDVL SDGD SHULQJND
3HUNHPEDQJDQ OLWHUDVL \DQJ DPDW GLWLBHQEHEDNDND Q
SUDVHNRODK DGDODK NHPDKLUDQ PHPEDFD

3HUVSHNWLI WHRUL LQL PHQHNDQNDQ NHSDGD SHPEHOLI
EHUSHULQJNDW SHULQJNDW 3HUVSHNWLI LQL LMMYI@®IGLLNXV
GLNHPXNDNDQ ROHK &OD\ \DQJ PHUXSDNDQ WRNREK
PHPSHUNHQDONDQ LVWLODK SHPXQFXODQ OLWEDBMDU %HC
PHPEDFD VHFDUD EHUSHULQJNDW SHULQJNDW P+EDDAMXL SHP
XQWXN PHPEDFD GDQ PHQXOLV VHEHOXP EROHK PHODNXND
VHEHQDU 7HUGDSDW SHULQJNDW XWDPD GDWD®UFHUNHPEL
UHDGRRULQJINPMNLDO UHDGLQJ ZULMUQD DHEBIG HERGWQR Q

DQG IOXBABLQIJNDHWGLQJ WR OHDBEUWRBNQ@WIVKHVL]LQJ

LQIRUPDWLRQ DQG DSSO\L QG IPX G MLLISEIH BMVE D DHF ML BID F\ L C
DQG VRRBIHIMHPEDQJDQ OLWHUDVL EHUODNX VHFDUD EHUSH
SHQGHGDKDQ \DQJ GLWHULPD ROHK NDQDN NDQNNWMD D O X
SHQJDUXK SHUVHNLWDUDQ PHUHND )DNWRU \DN) NPOBPED QW X
LDODK NHPDKLUDQ EHUEDKDVD SHQJJXQ D DIQQV LEFFHERD INP Q K
VRNRQJDQ RUDQJ GHZDVD OLWHUDVL DGDORK UXWLHURD U |
VHEDJDL DODW XQWXN EHULQWHUDNVL GDQ PHQXQMXNNDQ F
PHQXQMXNNDQ )DVD SHUNHPEDQJDQ OLWHUDVL NDQDN NDQD



,QWHUQDWLRQDO &RQIHUHQFHRQ (GXFDWL®I. QWEDEDB 6
& (,66(

5DMDK )DVD SHUNHPEDQJDQ OLWHUDVL &KD

. HPDKLUDQ OLWHUDVL DZDO SHUOX GLSX@GXNQVMDIPINNDKX D Q O
OHUHND SHUOX PHPDVXNL SUDVHNRODK GHQJDQ SHOEDJ
PHPEDFD VDPD DGD WHODK ODQFDU PHPEDFD HBOXMGQ@D >
SHQJHWDKXDQ DVDV NHPDKLUDQ PHPEDFD XQWXN PHQMDG
\DQJ GDSDW PHPEDFD GHQJDQ EDLN VXGDK WHQWX GDS
SHQJHWDKXDQ GDODP SHOEDJDL ELGDQJ VHSHUWL SHQXC
NDQDN NDQDN WLGDN GDSDW PHPEDFD PHUHND DNDQ PHC
NXUDQJ SHPDKDPDQ EHUEDQGLQJ UDNDQ VHER\®H QNPLDXKIL U |
VHEDJDL DVDV NHPDKLUDQ PHPEDFD GDQ PHQXOLY NDQDN
GHZDVD

.HVLPSXODQ

.DQDN NDQDN\DQJWHUEDQWXW DNDQ PHQJKDGDSYIPDVDOI
VHPDVD SURVHV WXPEHVDUDQ PHUHND $PDOD® SHBRS®XD
VHMDN DZDO XVLD VHEDJDL XVDKD EDJL PHQJHODNNDQ P|
ODVDODK EDQWXW EXNDQ VDKDMD PHQJJDQJJX SURVHV S
NDQDN NDQDN SUDVHNRODK PDODK PHQ\HEDENDQ SHOEDJ
ILILNDO GDQ HPRVL NDQDN NDQDN .HSHQWLQJD @ NHPWK L U
NHUDQD LD PHPEHUL NHVDQ \DQJ EHVDU VHUWD RHRAS\HQR JD U
NHODN .HPDKLUDQ NRJQLWLI GDQ OLWHUDVL RNOUERWND
SHQJHWDKXDQ GDQ LQWHOHN NDQDN NDQDN VHUWD NHE
DNWLYLWL SHQ\HOHVDLDQ PDVDODK PHPDKDIPW PKXQDQ GDG
SHPDKDPDQ EDKDUX WHQWDQJ SHQJDODPDQ \DQJGLODOXL

SXMXNDQ
&KDOO - 66WDJHV RI 5SHDGLQJIHZXKHRBSBPHQVWF*UDZ +LOO %
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&RPSDQ\
3HWHUPDQQ URFKD ) 5DR 1 3HOO - 3 &HPOLV.PRUDOHV &
3 'HLJKW IRU +HLJKW %RG\)DW DQG 'HYHORSPHQW LC
DQG 3DFLILF5H# RKXWWSYV GRL RUJ MDPDQHWZRUNI
“-RQHV 0 ( &KULVWHQVHQ $ ( &RQVWUXFWLQJ 6WL

ILWHUDF\ VWHG SRXWOHGJH KWWSV GRL RUJ

.KDURPDK ' 1 :LMD\D 5 3HQGLGLNDQ 6 6RVLDO ) , 6
BWUDWHJIL *XUX 33.Q GDODP OHQHUDSNDQ .%4WHUBPSAID D Q /
6031 *UHVBUINRJUDP 6WXGL 3HQGLGLNDQ 3DQFDVLOD 'DQ
)DNXOWDV ,O0PX 6RVLDO 'DQ +XNXP 8QLYHUVLWDV 1HJHUL 6.

ODVIXIDK 8 %DKDVD 3HUNHPEDQJDQ /LWHUDVL SDGEC
6WXGL /LW )DIPW XRIXUQDO RI ,VODPLF (DUO\ &KLOGKRRG (G
KWWSV GRL RUJ DO]JDP Y L

3LDIJHW - 7KH VWDJHV Rl WKH LQWHO OHRWRIDDKGHY HO
OHQQLQJHU &OLQLF +

*DIJH 1 / %HUOLQHU(GX&EDWLRQDO SVKFKROR®BRVWRQ 0$
+RXJKWRQ OLIIOLQ >$OVR *DJH 1,QVW UHRIDORQHWU PD RXD
(GXFDWLRQDO 3WKFKBOR$QG %LHUO\ 0 0 *DJH 1 / % |
& 6WXGHQW 6WXG\*XLGH IRU (GWRDMELRAQ DO 3V\FKRORJ\

,G $ $ 5LFKDUG 6 $ ORKDPPDG 6 ,G ) ,¢ 6GKOWUJHVDKKEDI %
% .RVK\ % O0GXPD ( 6HLGPDQ - & ,G / (0 ,G [ ( &
,PSDFW RI HDUO\ RQVHW SHUVLVWHQW VWXQWLQJ RQ FRJQ
5HVXOWV IURP D PXOWL FRXQWU\ FRKRUW VWXG\
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0(1,1*.$7.$1027,9%$6,'$13(1&%$3%$,$1%$.$'(0,.3(1",",.9%1
,6/$00(1**81$.$13(1'(.$7$13(0%(/$-$5%31 %(5$6%$6.51
352-(.

6DOELDK %W ORKDPHGGOPDIOWKLERIWLVWLQ $PDOLQ %W <XOIL
1XUXO %DWULV\LD %N WRKDEPGDB %QDWL 6XILDQ

6HNRODKOHQHQJDK 6DLQV 3DVLU 3IXWHK

VDOELDKVFEFLSS#JPDLO FRP

3HQGLGLNDQ ,VODP PHUXSDNDQ PDWDP SHOBMOWRE LYDOHOQYL G
PHQMDQD WDPDGXQ XPPDK VXDWX KDAOLD® DPRQHW IX SEXNEIMH WM X3EHVOHEN. @/
ZDMLE GLDPELO ROHK VHPXD PXULG EKU® XDD \GINRODHKNRFODHKQU B
VDWX NDMLDQ WLQGDNDQ WHODK QLP®WVDDWINBOQ XS W KDFSHQ DQ
GDODP 3HQGLGLNDQ ,VODP GHQJDQ PHI@D ¥OQDND% HUHIQ/EDH/NNIDWY DBQ |
GLODNVDQDNDQ GL 6HNRODK OHQHQJDRUBILIQ ¥X BXVIKQITHNVEH K DRD
PHOLEDWNDQ RUDQJ PXULG GDULSDGIL OB ®WDNQ DANIDMD UD G D R MKE
3HUPDLQDQ GDODP 3HQGLGLNDQ ,V GHINPE B U R MPSIXIOTLQPGI D ¥ S/BIN\OLD
GLNHKHQGDNL PHQFLSWD SHUPDL QDVHRHIEIN NG W WRSR K PIDY.DWBI@.
LDODK VHODPD WLJD PLQJJX .DM L DI SMIQEEG-INNDDADIQQN XPIHDW 1 BVEDXDLI
$VSHN NXDOLWDWLI GLNDML PHODPRQ SKMPE D KDAS HINONG D Q WVLHAPIX
DQDOLVLYVY PDUNDK PXULG +DVLO NDMULIDG FAHILQYM B MN B B SPRWI D)
EHUODQJVXQJ GDQ PHUHND VHPDNLQ EGIUNLQDWOGRQ $DO O/LXRANF
DNDGHPLN MXJD PHQXQMXNNDQ WH NG R FDW ISG G DQIND WORM N N 3 B
,VODP 3HQGHNDWDQ \DQJ GLIJXQDNEQLUNDQGESBEQGRBERNINY SDS D W XU
EDJLPHQLQJNDWNDQ NUHDWLYLWMDXDX GL GHROPHPQNHIDONQND Q SH

.DWD .XQFL NDMLDQ WLQGDNDQ BQQEHL GRLWDWN Y Q BB RMPNE HIRMM IV

,VODPLF HGXFDWLRQLVDQ LPSRUWRRWWHKBEHEEHW RQ HQUALW I$ M/
RI WKH XPPDK RQH GD\ 7KH VXEMHFWRY X\EWMHAW \WOOAD WK RQY EW DV
VWXGHQWY IURP SULPDU\ VFKRRO W FD QHFRMQIGRDQ V WKIGR KO V7EKHR® IL
WR LQFUHDVH PRWLYDWLRQ DQG DHB&HP WAL B RKE\HXN\HRHQMWKIHQ3 W/F!
/IHDUQLQJ DSSURDFK 7KH VWXG\ ZDVRFAMHOQAMH6LR X W AKWR B O \EL\ UVIDRA
(GXFDWLRQ 7HDFKHUV LQYROYLQJ VWKCGHRWNAWRMARPEOBVMQWH
ZKLFK LV *DPHV LQ ,VODPLF (GXFDW LERRM KA K LUWDSQU®R MBI FKR/IIWRX S WR X
FUHDWH D JDPH DFFRUGLQJ WR D SUHGKRGHUWUF HQHG/ WHRS WK UK H X\
DFWLRQ UHVHDUFK FRPELQHV TXD®RW EWBW L/KHH OQ 6 0 XW DWW D M DY
WKURXJK REVHUYDWLRQ DQG LQWHDWEHEW LZEY.R® YW K HVTKXYD Q @V &/
VFRUHV 7KH UHVXOWYV RI WKH VWKRB Q WIQRFZD W B D MGVWEIGRDQIW R X FVR WY
WKH\EHFDPHPRUHLQWHUHVWHG L® @/ KTHKW)XOEMMFORW LR/ RY O B B GH PALX
VKRZV WKDW WKHUH LV D VLIQLILADRWKHY¥KXEDOMAW ®RNVWOGR QW (GI
DSSURDFK XVHG LV H[SHFWHG WR SHBRY MGHLIXA\GHIMHH WWKRHRAW KIHD W\
LQWHDFKLQJLQ WKHFODVVURRP

.H\ZRUGV DFWLRQ UHVHDUFK ,V GiIEP/IHD(GXIEFQ@IN DR §/ LMNDRAMWLHRFQN % D V
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3HQJHQDODQ
3HQGLGLNDQ ,VODP PHPDLQNDQ SHUN S B PSP IQQG DX B/HKQ IJDHP -
QLODL DIJDPD GDODP NHKLGXSDQ P X BH® XEDENDHN VH-EQGNG WNHID YW\
GLDPELO ROHK VHPXD PXULG EHUPXOINIGD/WHIN R 8 N R CPIHQ H 8 QB K6
3HQGLGLNDQ ,VODP MXJD PHQXQM XNNDXQD HHWXED KIDRD \D Q8 6N HWWHIX
\DQJ WHUNLQL VLOLEXV .660\DQJEDGN.PRQKNDDQ PG NHNDG S UL
LDLWX PHQJDSOLNDVL PHQJDQDOQWGIHW VFRHD L ODRWEKIZ® @ H Q F L S0
SHQGHNDWDQ SHPEHODMDUDQ \DQ MHN3NWWILGE GOIONPHQ Y ODNY ¢ DQD P
6DODK VDWX SHQGHNDWDQ \DQJ WO OHU G X NNWL LEUHDU NVHH\FDQ B B 8 D K|
NHWHUOLEDWDQ GDQ SHPDKDPDQ Q GB 0D K 3WNIE® S D RNDIPNS KE-HEGD D

3HPEHODMDUDQ %HUDVDVNDQ 3URMBIMDB®® DBWDKEHWSX ED\Y
\DQJ PHPEHUL SHQHNDQDQ NHSDGD DXWRDRPW PX PHPEPDODSKK
PDWODPDW NHUMDVDPD NRPXQLNDYE DEPWXUMHO H XU YOKIXQ B VR
GLODNVDQDNDQ 'DODP SHQGHNDWIRQMSENP EXOD® G UB QULHNDIMV\Y X NI
\DQJEHUNDLWDQ GHQJDQ NDQGXQJPQGHWGNIGENPRV,D Q X® VOXN PG
SURMHN PHUHND VHQGLUL GDQ PHUWQWDXG LEMWD Q BRQQW D BH OMIVOL
PHQ\DPSDLNDQ KDVLO SURMHN WHUMPBERW LGIEEG BB YV G B DAL QD
PRWLYDVLNHSDGD PXULG

3URMHN \DQJ GLEHULNDQ GDODP WHPIRK BSH®E®DDIMDNDQ FER
PXULG :HVWZRRG ORWLYDVL PHDRSHHNDEH OCDWMDRID QI XROU EB
.HWLND PXULG PHUDVDNDQ PRWLYDWOQUDQHEXLKQEHU VPP DN D W HQ
EHUXVDKD XQWXN PHQFDSDL SUH VW BI\DLD WDIRW DAH BIHKQ B BIINND W D Q CBR-
%HUDVDVNDQ 3URMHN PHPLOLNL SRW IP@WLEBVD P X QMEXE DPOIIA O Bl
3HQGLGLNDQ ,VODP

ORWLYDVL \DQJ WLQJJL VHZDNWX VHXQNHP PHQDWDDRQ PNQQ
GDODP GLULPXULG XQWXN PHPEHUL \BXBEXDQ S\H@MXK GHEDBIR BED N
GLODNVDQDNDQ \DQJ PHQJHQHQJDKPDO QD EWUD VD VNGO BB RYHH
PHQLQJNDWNDQ SUHVWDVL DNDGHPIHWPXOLG $GPXOAN. NHUBDRQ
PXULG PHODNVDQDNDQ DNWLYLWL \KiDPRLUDHBVN.WW 51N P G X QD DN B Q ¢
VHWHUXVQ\D PHPELQD NHIDKDPDQ VWQ®LUUX GDVIDZADE RBQN \DQJ GL

3HQ\DWDDQ 0DVDODK

3HQJNDML PHUXSDNDQ VHNXPSXODRG BER\GHOL 8 U QDG X WHBIEQ B L &
GDQ WLJD RUDQJ PXULG \DQJ WH U O LMELDDAD WHLFP®DNDQIDVKIQG LEHDN]
%HUGDVDUNDQ SHQJDODPDQ VHEDJDINDMWIX FBHIRMELIGD W DIQD Q/ PIRF
SHPEHODMDUDQ PXULG PXOD PHQXUXQ NENGDEKQOWMY D BUXLRIQDII X
WHPSRK SHQJDMDUDQ OXULG GLOLKDV)MRNDIY PHOQNYQWDN JG
PHQJHFHZDNDQ DSDELOD JXUX VHNDGHQOPBHRD EX Q D NPIH® M/UHINGLNND
VHVXDWX WRSLN

3HQJNDML EHUNKLGPDW GL 6HNRO D KHGMIMEQ D QKL HD WXVVITEX DK
EHUDVUDPD SHQXK 6%3 \DQJ PHP SXQGDIHWHHPSKDI) 0RUD® JCRXUE
PDVXN NH VHNRODK LQL PHUXSDND QP RHDG SIDY.L W M U B QOAIKUG QQ [EG
KXVXV 6HNRODK .KDV 3.6. 6HODLQ ILBDXOM¥PUL 8 WILXYIDNS HNUFO X DNV
PHPEROHKNDQ PHUHND PHQGDSDW P HRIOND KVLQULJLOED XM XN ONDHINGD
EHODNDQJ DNDGHPLN PXULG \DQJ FHR MHNIDQN SKQXSWDOXPE QX
PHOLEDWNDQ PHUHND GDODP DSD MX® XOQMYX N WHU O XEDE P @/IK DI
PHODNVDQDNDQ WXJDVDQ PHQFDEDXQVHHED EX VDL Q MVHNDG DO DEPH
VDKDMD NHUDQD PHUHND GDKDJDNDQ V®BX\E BWD)XQ ®DYJ6 QR STHW R N |
OHELK OXDYV
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.DMLDQ /LWHUDWXU

3HPEHODMDUDQ %HUDVDVNDQ 3URMHN
0DOD\VLD WHODK PHODQFDUNDQ 3HODMD3WIPE DIBBOQDQ 3HQGHEDLN
LQLVLDWLI QDVLRQDO \DQJ EHUWDKXM X DQWKIQRVHIQ/GH G X M P & IH DN O
3HODQ WHUVHEXW EHUODQGD V N DI WH KD XQVEXN B WQMFE PMLO@ DO
\DQJ PHQJKDVLONDQ SHODMD U \ B0QB HEHWQFOLIML E B O IDEPWHRIQMW WK V G
DJHQGD XWDPD 3330 DGDODK XQW XN B HRHSOHED/IDDLSWIDRDKH O D g DD QG
GDQ VHVXDL XQWXN PHQJKDGDSL FD E BIUD@RCE®XIQAID VDREDD DHEQS |
GLUHDOLVDVLNDQ NHUDQD GXQLD PD\&B KD\G D/IP® G B LE\DHALS D )X0G X\
HNRQRPL GDQ MXJD VRVLDO

20HK LWX .HPHQWHULDQ 3HQGLGLNM®EDODLW D UDMHIK PO QY
3HQJDMDUDQ GDQ 3HPEHODMDUDQ 3WB8 UXYGWXW PEDIADKS D \WR W ®
GLODNVDQDNDQ LDODK 3HQGHNDWM® BRHP% B O DIMDIUGLONH B D D V. D/AHNEL
SHPEHODMDUDQ \DQJ HIHNWLI GDQ UKDOWHYD G K@DWKINUP HIPDMPX 18 25 ¢
WHUOLEDW VHFDUD DNWLI GDODP PHQUQ@PSNQ@LR BH R B NNXDSILRWHN
VLPXODVL \DQJ EHUNDLWDQ GH Q JDNQSWXREMHNNL RH PFEHHODDMDNXP Q SHL
NRPSOHNVLWL GDQ PHQFDEDU P XUV GPHPW KN KEN-DUJ LAND\UD\DHDAKD LED N
GHQJDQ UDNDQ VHED\D GDQ PHQJPS\CRQ\W M NN X §H Q WHVE B RPODQ G L

6DODK VDWX NHOHELKDQ XWDPD 3%3 DEGDQDR QD EPHHUPERLORD (
NRQWHNVWXDO ,VVD .KDLWDEHK W GD @B P ESLUWOROMPIUVDE W H H O HE
NHKLGXSDQ PHUHND PHUHND OHELW W& WHKXRWELHYDD/N DGD QQELHRIN/ P
SHPDKDPDQ \DQJ OHELK PHQGDODP GD® Q HOSMDO DR XIRDIND PEHL
BHODLQ LWX 3%3 MXJD PHPEDQWX G DRWDIPDHHE®E Q QNHMIV B IR PD K HU
SHUOX EHNHUMD GDODP NXPSXODQ LBHNQRPOQIMD\DIE G D QDEFH BN
SURMHN

3%3 MXJD GLDNXL VHEDJDL FDUD \D QWL NDHN & D Q XFHADX D PCHLONID
SHQJHWDKXDQ PHUHQWDVL GLVLBSUGMID\GBUAGD HW\WBUV HE XO B »
NHSDGD VLWXDVL NRPSOHNV \DQJ PIDRXDQXADW.SBEGDISHOPRIDH Q
ELGDQJ NDMLDQ ,QL PHPEDQWX PHPSNDQERYNDER KHKEXQIDQDD
PHQGRURQJSHPDKDPDQ KROLVWLN

BHEDJDL VHEDKDJLDQ GDULSDGD XV INCDN B QWSKHP P H @ DHYIGLLIONG
EHUNHVDQ .HPHQWHULDQ 3HQGLGLN® HRQGDE X DX BMQKNQMIONNDICK
GHQJDQ VWUDWHJIL 3%3\DQJ VHV XD SGFEDQIX GD® FBWIRR HOVDL\R QKOO
GLOHQJNDSL GHQJDQ SHQJHWDK XD @ LNSHHRJBDKXNUID@® X Q BV N/ R P EDHDUN VI
GHQJDQ MD\DQ\D GDODP ELOLN GDUMDEDLXDXLW®XD\ERUSSKPE
PHQ\RNRQJGDQ PHPELPELQJ SHODMDURMMODP SURVHV PHQ\LDSND

BHODLQ LWX 3%3 MXJD VHMDMDU GBQJIR®WWRQXN® ZHRWURLH3 HFP
PHQHNDQNDQ EDKDZD SHPEHODMDUD © XUGGOMKPEU R BHIH D B WD P B
SHQJHWDKXDQ PHUHND VHQGLUL PNLONDIDXRLQL QW SHINVID GBPRD Q G &
'HQJDQ 3%3 PXULG SHUOX PHQJDPELP BHRBIQDI SHHFIHWDBEXDQI R
VHQGLUL PHODOXL HNVSORUDVL HNVSHULPHQ GDQ UHIOHNVL

'DODP NRQWHNV GXQLD SHNHUMDDQ 3% @ M XU DQR HLPNEIHQ L NHOQY
PHPEHUL IRNXV NHSDGD SHPEDQJXQD QNRPRPOKNDDQ BHW INNH WMNDW
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PHPEDQWX PHQ\HGLDNDQ PXULG XQWKEH®M QMERG D %/H N HIOMDEBD QY 3
VXPEDQJDQ VHFDUD EHUNHVDQ GDOBEP HEHUWDQ GWQDPONNHUMD \DQ

BHEDJDL NHVLPSXODQQ\D 3HQGHBRVEDAHRE 8% ® MIEDIOD% IS i
SHPEHODMDUDQ \DQJ LQRYDWLI GD QD& OHYDDOXD B3 ERGDIQE BN
DNWLI XQWXN EHODMDU VHFDUD PH@WHMDQU KK UPLHNQIHRE DWW LN DED K
PHQJLQWHJUDVLNDQ SHQJHWD K X VX P304/3H @ YWIDVR HEPLE/DL B 5 €@ PEHOD
EHUPDNQD GDQ NRQWHNVWXDO PHP DHDAELD BN ERQUMQU G& XWX KL
VHWHUXVQ\D PHQFDSDL NHMD\DDQ @ M & N R GXQQ bDRH NHWHSTDVD G D' bk
WHUODWLK GDQ EHUGDVDUNDQ NHSR®N WBRXONW BYLH/PRPWL 3 % B ERHHID
SHQWLQJGDODP PHQFDSDL PDWODP®W SHQGLGLNDQ QHJDUD GDO

0ODQIDDW 3HPEHODMDUDQ %HUDVDVNDQ 3URMHN
ODQIDDW 3%3 EDJL PXULG GDSDW GLOWRPW GBUBLPEHREHUDED @ WNSINI
WHUKDGDS SHQLQJNDWDQ PRWLYDVL BXULG PHXGBOGR OHMEYRREHU
GDQ EHUNHLQJLQDQ XQWXN PHQ\HGBWXN PQQF R SDVL W RN GD 8 ND QX
.HGXD 3%3MXJD PHQLQJNDWNDQ SHPXOSDLDQ DNRGIHP DM B XK PG P
NDQGXQJDQ SHPEHODMDUDQ NHUDQDB QYHOE VDD WDQH®KQXK Q@ D QG
SHQJDOKPMEYV RO DP SURVHV WHUVHEXW ,QL PHPXQJXRQNDQ
SHPDKDPDQ VHQGLUL GDQ PHQLQJNDMWMNDMIPUD® W R H UKHD\D & D G BVPD

3HQJJIJXQDDQ 3%3 MXJD PHPEDQW X P H ®IO®NNDWIND QHSUHGHUR R Q D
PXULG NHVHGDUDQ WHUKDGDS E D WD SSHREHDDUWITNLDD\VGLED NH \§ 8 E
7DKDS NHWHUOLEDWDQ PXULG MXJIDFEPDQ@DON BBQ\ABUNM K DND
\DQJ GLEHULNDQ $JXGHOR O9DVFR WX GOQLBEHOD RN D P NBPEDXQV L
GDODP NXPSXODQ +DO LQL GLVHEDERDQ PHQG® ® B P S\HHUQRVD B & JSHHHPC
VHWHODK WHUOLEDW GDODP 3%3

BHODLQ LWX PXULG MXJD PHQHPXNDQ WGWD DR FKQHND ZOHQ MBI
PHQ\HGDUL EDKDZD PHUHND EHUW D QNXQ JMW)XIZD/ED ® RMXING B Y QUT
PHUHND VHEDJDL DKOL NXPSXODQ $XRGDMEZNVE WHUKDG ES S\WPE
PHUHND VHQGLUL WHUXWDPDQ\D G DIDVILPSBH\QSIHNVEHKKIDIQD PDQ GDQ D

-LND GLOLKDW GDUL VXGXW DNWLYLMWDRQ3®B VPGDUD M XGILU P H
PHQJHQDO SDVWL NHOHPDKDQ G D Q RLHNDAD WSD@® G R N X VNS-D B B LDQVIEH &
GLSHUEDLNL PHODOXL SHQLODLD @GDEIE XV XGHORX WD PRIUDV S OF
EHUDQL GDQ EHUVHPDQJDW VD DRCEHODNMDIUYEMWQIDQ NHWHUOLED\

'DUL SHUVSHNWLIJXUX VHEDJDL SHREDMDQ \WEUGDSDW BEHEHK
WHUMDGL SHUXEDKDQ GDODP NHWNMH® XEDWXINQP HQUIX D WA 8 D §HSH
WUDGLVLRQDO \DQJ WLGDN HIHNWRQ SHQIEHNDXDIP Q NHB B G DX UX
VXPEHU XWDPD SHQJHWDKXDQ GDQ PHURD EXINRL@ B \ODGILEDID H B
*XUX WLGDN ODJL PHQHWDSNDQ V HXXSHK®JSMDXNXDIQ\DIG DNWQ Y(
GDODP SHPEHODMDUDQ GDQ SHPXG DIKRIXUDHUS BGB&QD Q WEIEO XD 3%
DWDX SHQDVLKDW $OGDEEXYV HREH K DNDW [EHRERLQJDQ G [PQ PD N

3%3 GLSHUFD\DL GDSDW PHPEHQW XN KWDLG/MEH P XNUH. §H UF IDWIXD ®H
EDKDZD 3%3 GDSDW PHPSHUNXDWNDQ SIHQ DHQDDKRQ QH\S QB H®LDSHE
PHODNXNDQ PHPEDQJXQ NHWHUDPSIWABGQPPRUDENNLHNDPDPEKD/Q
EHUEH]D PHQ\HGLDNDQ SHOXDQJ X QWXNE i?6 QMY\DS NEID® FHPED/QD
PHQJHVDQ EDNDW DWDX SRWHQVL P XWIVEL 31908 LMIXIDX PGHENQ. @ HNIEVR N |
XQWXN EHODMDU WHUPDVXN SHQJHORODDQ ZDNWX\DQJ HIHNWLI
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%HEHUDSD NDMLDQ \DQJ GLMDO D Q N DIQMNP X IQQIXNDNDNCD B DNKHDFZ D
PXULG VHSHUWL NHUMDVDPD NHORRBRN L\QDMODKDEIV Q BRQUDRQ B B
SURJUDP 'DUL SHUVSHNWLI JXUX 3%B NHPDHPSX NG \EHY ISRV UWNU L
GDODP SHOEDJDL VXEMHN 'DSDWD @N BVDDO B 6 RQ MXNNNDIQPI%WI.
QLODL SXUDWD WHUWLQJJL GDOD® GQIHPINDSX PRUEFHUID QLG NDMWYU\P
NDHGDK NRQYHQVLRQDO ,VVD .KDWDLEHK

.DMLDQ \DQJ GLMDODQNDQ ROHK ,0\DND@DED&DHBG3%3 P PRHPX
PHPELQD HILNDVL GLUL JXUX \DQJ PHUDNDIWX® LS 8 A BKNO®IMIDUD © H\!
SHQJDODPDQ GDODP ELGDQJ EHUN D LWHBDHU BB QXPHDREWHIURD SD X P §
GLUL DGDODK NHSHUFD\DDQ VHVHRQDQY QWHUNK B B Q $KNDHRDRDXD Y
GLLQJLQLGHQJDQWLQGDNDQ GLUL VHQGLUL

ORGHO .DMLDQ 7LQGDNDQ
ORGHO .DMLDQ .HPPLV GDQ OF7DJJDUW

ORGHO .DMLDQ \DQJ GLIJXQDNDQ GDODPNIHWPIPRLY GMIQLIFT D K JTRUGM O
ORGHO NDMLDQ LQL PHQJJDEXQJNDQISNQIGE N O /M I DAWLLIDGEDW DQ GO
PHQHNDQNDQ NRODERUDVL SHQJOLED®IND\END G 8 URKWKMNQGO@W
.HPPLV OF7DJJDUW

ORGHO LQL WHUGLUL GDUL HPSDWWDLQBGRWDE® DSHPHWXKDBWUDQ B!
GDQ SHQLODLDQ 6HWLDS IDVD PHOQEGMNGRQA Q MHUDWDY IGD QW P XI
SHQLQIJNDWDQ EHUWHUXVDQ

3HUDQFDQJDQ

)DVD SHUDQFDQJDQ PHUXSDNDGQ |DV DDRHXJ HIR@®IO DNIDVQN G LIMHKO D @/
PHUXPXVNDQ PDWODPDW VWUDW H QLG D5NDIDQD NDADLDYR. WDLV ® LA P SHDQW
SHVHUWD EHNHUMDVDPD GDODP PHRILIFDQJ WLQGDNDQ \DQJ DNDC

7LQGDNDQ
)DVD WLQGDNDQ PHOLEDWNDQ SHODQY CQDD® WLMDGHMNDRAPRIIG
EHUSHUDQDQ DNWLI GDODP PHODNMWQDGEDQ PNQMDOWQ NTHR S KX
NRQWHNV\DQJUHOHYDQ GHQJDQ NDMLDQ

3HPHUKDWLDQ 5HIOHNVL
)DVD SHPHUKDWLDQ DWDX UHIOHNYL ®HMDXEDXCON\CDR DAHIDDLPIL VD D
3HQ\HOLGLN GDQ SHVHUWD PHODNNWQ®Q §D {DJH 1D @ 5l \GIL BVRHEL\DD © Bl
NHNXDWDQ GDQ NHOHPDKDQ VHUWDOEDKEX D $ 188 UHOXXGDDQ B W DG
DNDQ GDWDQJ

3HQLODLDQ
)DVD SHQLODLDQ PHOLEDWNDQ SHH\OIDQ @ @ HN\HHEGH UUWHR/ID@® BVG! WKL
GLODNVDQDNDQ 3HQ\HOLGLN GD QDS BQHRDWVDOPHQMWOBD QVPKP S HLH.
LPSOLNDVL VHUWD SHOXDQJ XQWXN NHEDLNDQ DNDQ GDWDQJ

ORGHO .DMLDQ LQL PHQHNDQNDQ SHQXQW 3@\ B HX\Q INIIDV NEDHU MWHHE
WLQGDNDQ GDQ KDVLO \DQJ GLFDSD&D @ NR O IVEHRWUD\S.L IDEDODKIBE
XQWXN PHPDVWLNDQ NHVLQDPEXQJVODRQEHHNNHWDQ GDODP NRQ
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SDMDK *HOXQJ .DMLDQ 7LQGDNDQ .HPPLV GDQOF7DJ.
6XPEHU .HPPLV OF7DJJDUW

OHWRGRORJL .DMLDQ

SHNDEHQWXN \DQJ GLIJXQDNDQ GDODNP MDDQ ML DGDNDQ@DR QHRD G B
SHQGHNDWDQ NXDQWLWDWLI GDW DNXDIOGMIX\W DIN B Q G H W X WEIHR®D NC
PDUNDK SHSHULNVDDQ EHUWXOLV P,XOID® GDMDE L\SOSNDHN B 6 QDL
QRPERU GDQ JUDI ODQDNDOD SHQGHMNDW®®QXDQADOQW RN LPIHE DXKDI
PHQGDODP SHQJDUXK SHQGHNDWD QV$HPEHOBMODD P EWUDY DV NC
VXEMHN 3HQGLGLNDQ ,VODP GL 6HNIRIODE\WBQNXQIDLKVED RIVGADNKLAS X
SHPHUKDWLDQ GDODP ELOLN GDUM DBHIHHQGEIDXKL BDIQQ W GD P LE L3 &R
WHPXEXDO LQGLYLGX GHQJDQ EHEHUDSD PXULG WLQJNDWDQ

6DPSHO NDMLDQ WHUGLUL GDULSDGMDURUDKRULPXURE WHQJINC
ORGHO .HPPLV OFDJJDUW\DQJ WHUG LU WA CSNDBE@ BHWP Q@ KO,
UHIOHNVL .DMLDQLQLGLODNMVDQDNDQ VHEDQ\DN GXD SXVLQJD

2EMHNWLI .DMLDQ

2EMHNWLI 8PXP
7XMXDQ NDMLDQ WLQGDNDQ LQL G D®IENDMINQDHIND@LINDSHDKI OGN X 1D © H
GDODP VXEMHN 3HQGLGLNDQ ,V O D PNGSHIQ DOQVIFDHASH \MEDI JD H K DKQ PMHD
NUHDWLIEHUVHVXDLDQ GHQJD Q W IDKVDLDRXIUQ IGPHPE B JIX LY NHD@HNJHDS/IL.
3HPEHODMDUDQ %HUDVDVNDQ 3URMHN

2EMHNWLI .KXVXV

D OHQHURND WDKDS PRWLYDVL PXULGP GDHIDIR X3IB¥DHH O B Q G ML
3HPEHODMDUDQ %HUDVDVNDQ 3URMHN

E OHQLQJNDWNDQ SHQFDSDLDQ DNDGHAIA\L PXQ L,& ODIPO B A QUK @
SHQGHNDWDQ 3HPEHODMDUDQ %HUDVDVNDQ 3URMHN

3HUVRDODQ .DMLDQ

D $SDNDK WDKDS PRWLYDVL PXULG GBQDP{D®INDIHRMEQGH N D @ D\ D
3HPEHODMDUDQ %HUDVDVNDQ 3URMHN"

E $GDNDKWHUGDSDW SHQLQJNDW D® SR KESHN RHINTLGH. RIDN) P X O
PHQJIJXQDNDQ SHQGHNDWDQ 3HPEHODMDUDQ %HUDVDVNDQ 3URN

3HODNVDQDDQ .DMLDQ
*XUX WHODK PHPEXDW SHUDQFDQJD QD@DBD JX (BWM R E HPCHIDM DG DIND B
3URMHN NHSDGD PXULG *XUX PHOE®VD ®ERDBQDIOQ MDWWD Q DU RWHH!
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,VODP \DQJ EHUVHVXDLDQ GHQJDQ P XUK BWDOUX WIEKU R PGFPE XD \@ I\
UHVSRQV PXULG VHZDNWX VHVL SHGBFMDUDQ GDQ SHPXGDKFDUDD

%HUGDVDUNDQ WLQMDXDQ DZD O GOIQKGTHMND DFPE 1 G MELHURIONTKQ. |
GHQJDQ PHUHND EHQWXN GDQ PHP S HUNNDIQONDROMIHNP EBIIODX PH P E

EDQWX PHQJDMDU GDODP EHQWXN S HIUR.DALHY®IX DDVDIL PHHQAKIMWR B RNRN
LQL GLQBPIS\®BKUPDLQDQ GDODP 3HQGLGLNDQ ,VODP

SHODNVDQDDQ SURMHN 3(5SL GLODINNWMX®VEXDU® S\HHIODQFIDQ\L O B
LOQLGDODP WHPSRKWLJD PLQJJX %EUQRNWIPHING@NDQ IDVD SURN

-DGXDO )DVD 3HUODNVDQDDQ 3HPEKBGCSDMDUDQ %HUDVD

7DULNK SNWLYLWL
7DNOLPDW JXUX GDQ SHQHU
3(5SL

0LQJIJIX

ODF KLQJJD 3HPEDKDJLDQNXPSXODQ GD
NRQVHS SHUPDLQDQ GHQJD(
PDWODPDW REMHNWLI GDQ

3HPEDQJXQDQ EDKDQ SHU
UHND EHQWXN GDQ VWUXNMW
GLUDQFDQJ
SMLDQ GDQ SHQ\HPDNDQ EDI
0LQJJIX PHPDVWLNDQ NHVHVXDLDQC
$SULO KLQJJD $

S5HND EHQWXN DNWLYLWL S
GLMDODQNDQ GHQJDQ PHC
\DQJGLKDVLONDQ

3HUVHGLDDQ GDQ SHQ\DPSD

0LQJJIX PXULG PXULG GL GDODP NHC
$SULO KLQJJD

3HQLODLDQ NHEHUNHVDQDC

SHQJDUXKQ\D WHUKDGDS St

3HQDPEDKEDLNDQ GDQ S
SHUPDLQDQ 3(5SL EHUGDVI
GDQ SHQLODLDQ

'DSDWDQ .DMLDQ
OHQHURND WDKDS PRWLYDVL PXULG G DDPD P H3QBIIRK QBIHNQEEQ. G |
SHQGHNDWDQ 3HPEHODMDUDQ %HUDVDVNDQ 3URMHN

'‘DSDWDQ 3HPHUKDWLDQ
6HPDVD JXUX PHPEHUL SHQHUDQJDQ@ WBQWIRU XHHMDRD®Y PX B G |
WHUXMD GDQ PHPEHUL SHUKDWLD QSHEXKNNBQGRWXVEHIZS BDW X KDH
NXPSXODQ EHUODQJVXQJ EHEHUDSDHRXRSXRWDQ BE/HIWQIMXURHD DAKOOA
NHSDGD JXUX OHUHND WHUXV EHUEQ®WBNJSHUFPDUD VW) CDQJIRNP
EHUGDVDUNDQ SDQGXDQ\DQJGLEHULNDQ ROHK JXUX

6HSDQMDQJ SURVHYV SHUODNVDQDDQNISOBM N QP X G DGl MDD .
VDQJJIXS PHQJRUEDQNDQ ZDNWX UHRD/Q\\WDWDQIL EHQLMOKVDKNDG
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NHPXGDKDQ PHQJJXQDNDQ NRPSXWHDP LRGDM KB 1$ 6 BF HLDNNH PXG/D QT
\DQJ WHUGDSDW GDODP ELOLN LQR GIDVG L CHRIDP®D 6 XND Q R GIDGN K3
XQWXN PHPEHOL EDUDQJ WDPEDKDQHDQD VBLLIS H.E & XENDSD  WHKEXID I
SURMHN \DQJ GLMDODQNDQ DQDN D\DIN GHSH D Q PMIQ IKGIDIMPIHP E B C
DODWDQ \DQJGLSHUOXNDQ PXULBIVHSDQMDQJSHUODNVDQDDQ SU

*XUX PHPHUKDWLNDQ WLDGD ODJL PXSDLGV\D@JI SMULRSNKHINGEDHODAPL
BHWLDS PXULG VLEXN GHQJDQ W X J D WPIRWHREWLNH UPADDI/\. QRIHVUDHPNDD DEGHX
PHQJIJXQDNDQ NRPSXWHU PHQFHWD N EBKQRMKHEHU WPIN D DRH M
JXUX VXEMHN ODLQ VHSHUWL VXEMHB\3I8QGQELREDSQXOMIQUL DWURF
PHQ\LDSNDQ PDWHULDO SURMHN PXXQ EDWQXWKSWLRHPBD B ¥ HOWLKDBI
NHIDKDPDQ \DQJ OHELK PHQGDODP #DIDQLIQLRSHIND\Q D N B LISK. DR K @ V
XQWXN PHPEDQWX PHUHND PHQFLSWDR GB GBI PR VEDQ VG RXWID X
SURMHN\DQJGLODNVDQDNDQ

5DMDK OXULG EHNHUMDVDPD PHQ\LOB@DQ SURMHN GL G

5DMDK OXULC PHQ\LDSNDQ SURMHN 3(
PHQJJXQDNDQ NI
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5DMDK )DVD SHPEHQWDQJDQ SURGXN 3(5SL NHSDGD

5DMDK 6HPXD DKOL NXPSXODQ P H Q XIQRNIXNNIDQUEHUWZPNDIK D MP\E}
PHQ\LDSNDQ WXJDVDQ 3%3 3(5SL

'DSDWDQ 7HPXEXDO
%HUGDVDUNDQ WHPXEXDO GHQJDQ EHREHWLIG MV IRQUUIDW PKURBW GY
PHQXQJJIX VXEMHN 3HQGLGLNDQ ,VOID® W HE VG DIN X QMXMU L KT & D P 3
,VODP PDVXN PHQJDMDU VXEMHN 3H @G&IXE& LANHDUH N/ID D R ING! G Q D EFDHA
SHQXK GDODP DNWLYLWL 3%3

5HVSRQGHQ EHUNDWD

S6HWLDS KDUL $KDG VD\D WLGDN VD E DXQPMHXI\ 3% NIH®D P 3D DINK|
VD\D WDKX VD\D WDNNDQ WLGXU DWDXEQY N @ X B &IEDODP\NN GBIV B §

SHVSRQGHQ SXOD WXUXWPHQDPEDK
. DODX GXOX ZDNWX 3$, PHVWL NDPL DKP@ GHINMDU RUY WDR B WUDDXPXDOW
79 7DSLNDOLQL VD\DKDSS\VDQJDWD/HEDHHNOPY YHUOLEDW VHNI

BURMHN 3(5SL LDLWX PHQFLSWD SHD®DPQXE ® B JIL3W RIE XN DMM X WX
VHPDQJDW OXDU ELDVD NHSDGD PXWIDE B(PW R E HE QW ID.Ql 1N DGD SHEJHPUD\
GLFLSWD
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5HVSRQGHQ EHUNDWD
3 XPSXODQ NDPL PHQFLSWD SHUPDLQD®Q @ GREDPPGPP XD BHUEBSD F
XVWD]DK WHQJRN GDGX QL NDPL EXDW @HQGIODV JXIQDL DR E MOD ¢
SHUPDLQDQ\DQJNDPL FLSWD QL

3HUNDUD\DQJVDPD WXUXW GLSHUNDUKMNWMPHRBEXWHVSRQGHQ \D
3*DPH NDPL EXDW QL DGD UHZDUG .DOQW KQWX0® FEHWIBNDQ GEEDK
VHPXD PHVWL EHUOXPED XQWXN MDZ®% B GHNPQWIOX [PSOD\@A EK X

OHQLQJNDWNDQ SHQFDSDLDQ DNDGHPLNQBXGLGDGD OMOFD PV
PHQJJXQDNDQ SHQGHNDWDQ 3HPEHODMDUDQ %HUDVDVNDQ 3URMF

E}S W E]Jo |'WAC vPo ]ZI| Jou vpvipR o %2Zv

5DMDK 3HUEDQGLQJDQPDUNDK SHABODSDIDQ P X HHUEDQR @MW L
XMLDQ GDQ SHSHULNVDDQ VHPDVD GL WLQJNDWDQ

5DMDK PHQXQMXNNDQ QLODL *36 SHWDHEMED Q6 MQ DNDYHE B Q LQQE St
VHPDVD PHUHND EHUDGD GL WLQJNDWWDND GWDU D% QW WG 60 DD B RIH
DNDGHPLN\DQJ PHPEHUDQJVDQJND @ Q QIH SXG®R PRP L G DXQIVKINE PR Q
SURMHN GDQ PHQJHQGDOLNDQ SURMHNUXEDBDOXRQWDQ OGBBDR
PHQ\XPEDQJ NHSDGD SHQLQJNDWDQ DNDW®WH® I NLPXIHADGES D+ DM W X 3
8MLDQ 6HODUDV SDGD WDKXQ P HOQ YOUQMI XARDNNDXS VLD X SHIQ DQJI
VHNLUDQ\D PRPHQWXP LQL VHLPEDQJDBRU LD UJBIMWDWD @ Bl (BN DAHDWAL
VHPXD PXULG PDPSX PHQGDSDW JUHG $ D BWDPHAB\W H U ESINILGSHVPLLIND 8 816

5XPXVDQ GDQ &DGDQJDQ
. XULNXOXP 6WDQGDUG 6HNRODK 0HQNMDQ HQ D &6\W X IVELLQ.D LEDH. WXV D
NHURKDQLDQ VLNDS GDQ QLODL WIH FSHMHYN\HLAED J. Bl @/ H.J DN Q DM |
VDLQV GDQ WHNQRORJL (QDP W XQ MDQW DPHDUNHEIXMHPHRIXEBQ N D Q ¢
VDPD ODLQ GDQ GLVHSDGXNDQ GHGDRQ QR ¥ DNVLU DFYABURLFULYS INNBIQ
NHVHPXD WXQMDQJWHUVHEXW GDOWMP EXQWENXBHUDWWBQDVERDQ
PHPHUOXNDQ NRPXQLNDVL \DQJ EDL K DRD/QD\DI D KGO B X PEXODR) V
NDQGXQJDQ WDMXN VDOLQJ PHPEDQWSX D Q [PLHR \RN B QLNDGWLAS
EHUWRODN DQVXU PHPELQD NH\DRUQD.® BO WED @ 6 DMED XNHMXONK P
\DQJ GLSHUXQWXNNDQ VHUWD P HDQQ D $OIONTPV\L HFAMWH.NDERSHRY.LK\ D \DLIOADH

6HPDVD SHQ\HGLDDQ SURMHN 3%3 SHPRPEMODPMDERANNDRQ BHL
GLZXMXGNDQ GDODP GLUL VHWLDS ®DWPLDGNVEDVOHIPX ¥ 19 QG PE RDFDS D
LQJLQ PHODKLUNDQ SHULEDGL PXVO LPQ\B@X PAHPEIKIDR D WRH, IIDFFC
PHQ\HOXUXK 20HK\DQJ GHPLNLDQ SHQGNNILW B & BUBXDD/NDR) N3
JXUX GDQ PXULG GL VHOXUXK QHJDUDVXE® BN £WDD N \WHKRQNMDE GNP B
QHJDUD EHUDGD GLWDKDS \DQJ WHDWLHUDUNAWMRYGLQJ GHQJIDQ Q
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5XMXNDQ
$JXGHOR - ) O9DVFR $ 0 0 3 QR DM FOWE BB N € G/ M DRI EW X G H Q
7HDFKHU $XWRQRP\GHYHORSPHQW RIOH. @[ BIHWR HEXFMHGLL@D B VIDRDH 6
(GXFDWLRQDQG /HDUQLQJ 5H VD WEK -RXB Q RW J +

$OGDEEXV 6 3URMHFW %DVHGLR/HDUQ&KDO OHSIHW HQW
,QWHUQDWLRQDO -RXUQDO RI (GXFDHMIVRQ /HDHWQLQU PRHD QH Y H
$PHULFDQ -RXUQDOV KWWSV BRIVHDMRROKGID OWRRHF 1S % R\DHG / F
,PSOHPHQWDWLRQ &KDOOHQJHV SGI

$OPXOOD 0 $ 7KH (ITHFW LY HQHNADRIQAL RH 3398/ M$HFSA BoIDR/K DV |
(QJDJH 6WXGHQWV LQ /HDUQLQJ 6$*(2SHQ
KWWSV GRL RUJ

%HOO 6 SURMHFW EDVHG O HNUIQIOYJI RRIUWWKHHI X W\ Ul Q/'W K & O
$-RXUQDO RI (GXFDWLRQDO 6WUDWHJILHV ,VVXHVDQG , GHDV

OO\DV $ 6DHHG O 3URMHFW BeHDWY G X/AHDWIQR-@ J (LI FWDR Q
BURVSHFWLYHG6FLHQFH 7HDFKHUWOAHLINQ &EBINIH\DW R QQAR FILEFO BF%H
* KWWSV GRL RUJ Svvu LL

,VVD + % .KDWDLEHK $ 7TKHWMEPWHE BYRDQQBQRR® ,PSURY
&ULWLFDO 7KLQNLQJDPRQJ 8SSHU Y%IHMLVFSSHNFXAAH GIW V3R RPP7-HRDXARKQHE
(GXFDWLRQDQG ,QVWUXFWLRQHV HULF K35 & RRWIWOOWH[W/ (-

.HPHQWHULDQ 3HQGLGLNDQ 0DOD\PRQDBHQG L GHODQ BHE®E D/Q DX Q
. XDOD /XPSXU

.HPPLV 6 OF7DJJDUW 5 TKHOHWLBG HE YV HOUFAMKRUALMQ 'HD N L
8QLYHUVLW\3UHVV

1RU .KD\DWL %DVLU ORKG ,VD +DP]DK .KDG&NWB IGHPEODFOIFDYOGNNDW
SHPEHODMDUDQ %HUDVDVNDQ 33U PN HNR DH WKHINGOLIN 3HLQIR-DIFHDILLDIH JJHD!

$UWLNXODVLOHPELQD 8PPDK WDPKWWB Z¥ZZ MRXUQDO
FRQWHQW XSORDGYV 7$08 9RO -XQH SGI
6DGULQD 1 6 OXVWDSKD 5 ,FKOWHEG /HDUQLDURMIHHFYL MZ RQ WK F

'"HYHORSPHQW RI6WXGHQWVY +LJKD2W B HIHVHALINAKY B RIOLE O V3 UR XK W/
THDFKHUV 7HDFKHU (GXFDWLRQ

"HVWZRRG 3 THDFKLQJDQG OWWDOBRUQUIKAOILB SGIWYBEMFEMWLR HV
$XVWUDOLD $&(5

<DQJ < =KDQJ < :LRQJ ; =KDQJ : &KMQRP /DEH6BDOH WR 0DVV
3URGXFWLRQ $3URMHFW %DVHG /18D USLFXORY RKHGJLPIBUDYPLRQ
&ROOHJIH BWXGHQW (QJLQHHULGJ &KBFWLIFOD OGHER MW IWR BV -RXUQD



,(QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWEDEDA |
& (,66(

2S®eSS— Z>'e "—e"SeS—
S>S—eS— Z-7

N~ N

/—'—e"Se”"S
§e§- 7.
G i &"E_ 2o

Z—
é‘é

>8-S <o S "'S_Ze HHZie—S —et’'>S <o 43 3EeS— ¢S 58 <o <o
£'88 '" 2>7e ¢72'SeS<e " S0>72"'Sez3S— S— "> ¢S—"—"<e¢ S—I SES’
PUTUTUBUR S p Soe's 3070 e, XWV[WXW —"7 esiZe3i—¢

o, XWV[WXW "7 «aNZWN~¢ VX]]\

8388 —7,3™ME S @38 @8z oIS B EMIE B0 FeBe T 7S ZoT> G S
ST eSS ('8 § o8 e —Fre — 7S BB S T Fwin ST eI e — 08 + GG MI_
68—+ E2-2:+5—+1 2,278 Z>8 eSS S-SV SwPZ SeBoradzr 15572 S — @257 S

—72—272850S8 7" —"" ¢S —ecZe70eS— 737748 <(SERNT VLZLEBESS 2500057875 "5 8
™7 05688 ¢S—e¢ E72"7™ o8eS_ _ 7«88 2RL T 38— FTIUT—wlS" «7e8 7 —eS—«
Z—e7" -7 —<S—e7 —7>'e eSeS— —Z—-ZS(ES S-—Z‘S—— E7—~<75+8 25507 —eS— "2’ +55-Se’e ¢S

—72—8>"" ¢S —e<Z>eZ2®25'S—i LeS S0 — TMZ—'S“S>S >7
e85>S eZeZ>720e—¢S —7—-<S—e7 ™S, 3 —Z!S GGG 225 S eSS — 83 E™MSeS M7, S éé "7

¢SeS— ™MZ —e7-«S—eS— '¢7S +S5:5-"5,5258 37 SZ—F "+ SZ7“CSS—MSeESH +Z-2<2S-

PIMEE XV HE e —Frte G [ SerBe@aS I P 0FIES— VS 27
T BTG M EMe S S 23 e e T BE e 00y § S FeF T e ead
PSMS._Z S _rzozy -7 28@S VI ZCSEUTSEES B @ARL 6 ¢ -2*_“_"5-’-é_ =
¢S5, ™MGeS"S 78" ¥ 7Z—0'""—Se"Z™MGHEEZeSME Y ITSWS MEHS ™MZe548H]

SeS"7—E’,"S>5—eS5—0 72" —""8+">—7248553"3 1 HB—S*SES — —7

1% C EYRLEWC §Z HSZ}IEX U ulds (JE }% vuv E%H S]EIFwW v 18]Ive}(§Z E SPE]Iyuulve-DJE].
~Z88% WIl & &]A }Juu}veX}EPIo] ve «l CI&XIleX

WiV
§7¢S S " —'— —7>7™MS"S— "S7eS See7>_S¥S5 ¢ e MEIF ZoS M7 e 54555
™7 705858 — <SS ®eS ZeSt7 <Z>07“785— SeEARLE-S>'27548e7 _¢7Z>"—"""S —
SeSS—8 —Z—7>7¢ "S“'S— "5 "7l oS— 7T HXVWWIUIS-ZSZLES—+7 ™MS>S

—7570 055" ™MGeS ™M7ecSeS M7 _e”Se 25-5 S8SF>Se @D IS T @ZE «eS— M7 _o§"
o e’ F_ 07" 7' EZL™Se —7—o'— eS¢’ 07 @7S5e2:55"03eFe ¢S _02Z__EeS «5-8]
S—7—08"87¢5 8" " —"— "7585— 0 e 7>8™M"S_ 085S _755¢74785«5 ST 5S> eZ—e5—
eS™MEeS "8 S _ (§S S ez "8 L _S_MHEZ S SaSe T Rp e ”ZT'V'S SERL
—7>'0'87e7 708 F—e7" 7 —o'— eS| 7' 628 [7™M73"7 _&p¥S e (S’ 7S5 ¢
™SS —7>'e 7—e7" —Z——7>"0" «S5'S®S Ze8C7 oZ—eFr 7 788 lefe’e 7 —e"F™M"

o7 —eS— "5 _7e8 8y ' F_ei" —7—%7e' "S>S 285 (&> wSeB 7 SE5Fe"F ¢SS
E~e72—— —S_—™7 _7_7¢5"S—_ ™MG,8 _75'¢ 707" 7 FESTE»E 4S5 Z ¢S—-
EZ-7>eS—e —7>2™MF"S_— S_0558 7" —"" ¢S —e¢ «Hel 2FM™M7% S5 882 S0e 7%t 7

Z—7—S" oSl Z-7>'Se'S— S Se 0757 —7¢SeG eSS ¢-FeSz: BT ES> —7>'¢ ‘S—¢
00Z2"Se¢S> —Z—7¢'00 ‘S—¢S 71— —7—E7"7™M"S285525eSeF MBS MT S o Z—-
SeSeS— ¢'eS"E2"Z™ —_SeS7—72"-7—"S Sc"E»E i LS LS MAG L0 eSS — ¢
"7¢S—¢S"S——¢S ¢’eS” e’eFe’ . —-S— 7" —"" @S —¢ Q7Y eSS —eS7i5'e 55" S

®ZeS—e"S— —7>7"S TeZ' —-Z—+S™Se _S55"S" ¢Sl @2 -0234S>T 200" 2Z>S—S"Z>ST

(/J

XD



,(QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWEDEDA |
& (,66(

©Z>e’e7> ¢ ¢SeS—"7eSe S'SeS Z:S¢7"Z>S5S5>8 S WMZZ 25 S—"S— «S— o’
—Z2—S>""1 SZeS* ™MZ-<Z2+S"“S>S— ®ZES>S 'Se"Si—SeZ¢BezadSLE'Se —Z-™M7 ¢!
«<S—¢S" "Z2eZ-S'S—i z>'e EZ™Se «Z5S®S TS5 +Leir S—aSI'S-M3eS @i 7>

©Z2"SeS> —Z¢''Se E"—+ " "S>S—eS—¢S—+ 'S Mga ' FGIEF MFLIMG™M o7 ¢S5 07
—Z—27>S—e"S— "5SS+ 7558 eSS S""Se_0pS ZZxBtF 2183 +SMES' S-S 72"

w©Z2<Z—5>¢8—¢'S>700¢'S™e'"S'"S—eS5eS__2SF S 72722587558

X1V

Z—"S" 708 078" —7—eS_Se' @S "SS5 SEE; 27y WS&S>S— SeStc
UeS— —Z—eS8S™MSGe’ (§S S 'e7_«7>"72—8S—28%F M mMzyS3PE2S ™M75e7 7750

eSeS_™M7ZM™MZ7,"@e8S—f ""S —75'eeS™MSe 7 oI BS wF 2 8 AT e28) MZezS—0 -

—7>72"S -7 —eS™Se "7 ™MF7e70S— EZ-7>0S—¢ :Sée% SIS ' ESS— S¢S —¢ ¢’ SeS™°

“eZ' —7>'0'Se8 e8eS_ 7' —87"S$58—eS— e734S 708 ¢8eSeerSeer —S"S o7

CS—e Zoze 7—e7" —7—07-«S—e"S— 78 _757"Si —2>225“2"S-e/p"IS™ '35

[

«Z>—"—SeS™MS ' eSe757 -7-"—eS -7>72"S -7-<S—F3Z3S—88Sa¥Z>S2" -7-'—S S¢S
¢CS—e ™MS_*“S_ e’ ®@Z<S<"S—"72"7>S—eS—"e7Si

YiV

Yiw

S8 — ' 250228 — 7—02" -7—85-<5' S S RBwSS W7 1eFEnES T Z>70— S
—Z—"—¢"8e"S _ ™7,80700 'eS—eS— +SeS_@7“Z2” $'SeS Z.Stzi

Y i X

P Z—"—e"8e"S "7 _-8>8— _7 70 "5>5—e8§ 87557 —ee7—-5"8

i Z—eZ-<S—e"S— 078 —75'0 085S 77 §>85—«8

"y Z 242¢"S— 072808 —8S ™MZ-<Z7+54858 SZo "t 2SS — ¢S—e —Z—¢

'Yi Z 2%2¢"S— ™7 —-<ZeS"S5S—""™Z75Se’e3 S¢S2eB-MN7>2S5"SFES Z+S¢72

ZiV

S“S—"—" —Ze'<Se"S— XV 5SS —e S -—™MZe £ 5> l00ed 250" e MFeE St o0 777e S
Z—7—+S" S'—c. Sow’s 2¢2'0 Z+S—eS—i 7-7SZLpp NG EaS¢7528MeS Z+SeCzi
S S— ¢“SeS__"S__SeSe "ZeT-M™"" 77,8 __SiWYZ SIEMZISIINE " 72" S
2¢S¢72<Se’"ZeS@’—'1 Z-"¢"'S— @S-™ZeuB3K 1828723 P ZreS-—™M7eS (7507
"®Z-SeZ— eS— E' S«SE*' UXVW_ii <Z>'2“S' @8 —WF+S 2SZ0S7 "ML —Z>7™S"
"S§Z7eS ¢S —e ™S’ e eZ7™MSe 758§ 7 “ZERBISL BUBSES-EdMINFE"S — o7 @
™Z eS8

[TV

[TW

XD



,(QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWEDEDA |
& (,66(

48728 — 8§ Se 0757 —7—eS™Se’ o7 "S558 eSS _TMEH (85 ¢F V" eZ¥SS— $S"S—
—Z—0e7—8"S—e7_™M" ¢S _eeS_S®@7Z">8—0¢S —Z V208" SS1SZeS 075757 @
—Z—270S— 752 ¢S —¢eS™MSe _7 2750 S'  $¢57eA5"383MEuS 7 5 GEHES S —o
75'¢¢Z>0""S™ MSp'eeS S¢S 70708 MFaSeF SS 227035520555 .S
CS—e EZ-7>¢5—¢¢7>72eS5-8S—¢S7"72¢'"S MZMZ75 "B EESS—SeT? §7»727S »

[IWiw “§— 8

“18— MG o768 e S8"@S—S"S— "eZ' 0357 "Z™MEI§ X \MIES —Fo— &S Laje 7 "W e~ S
"S§58—eS—i 7243285 — 78— ™,8 6578 —85"S— SefiS™MymMygrr 245! i%-é‘éé—
™7 078088 — —75'0¢«Se" ES>S M7« —SS—_8»E— 52 @ZE&EIYS e 'S Sei S
—7Z-8™G,"S __"SeZe"> eSS ™MZ7_(§'Se’'S__ 28§ SMIMFIS F TS5 S
Se7SHWSeZe > eS— 7-¢5:§+'S 37§

o F¢ o~ T™ S»>”S

Wi $‘S;e WV-55>"§S

XT S)S( WV S) S

Yi «ZS XV -=-5>"§

Zi Z—e"eS5'¢ XV =5>"§

[i S¢S ¢SS WV -5,"S

[TWiX Z-7> & §—
7508008 S ™I 75808 (8—v 1708 + S SEE Tl BE BLoB ™MI e E

—Z—e8S™MGe'"S 768 M7 __ 758 o8 — 7 —ee7 S "H M IMGE " TEz MRS Z N7 S e85 —
T — 67— 63 _™MFIS__ _F3'eeSeS_"7 é 7>72"S 4™t 30 S 227208 FeS ™M75,785,8 8

<

i
©Z™7Zse" «7>¢280,<2800 —Z—e"¢S—e"S— "7>700D/-7ZMSES-—"S e WIXVE S—¢S -7
o757 —¢7 ¢S —e S"¢’e 7S S¢ @ S S— ¢S — ¢S®7>8855es73'wS8S 77— “7""S—
—7"S eSS —i

[TX

4878 — 07572 S-S M7 _ o' e 707" —7-8S@+""S0S T F K t&2rSSMSES:
eS7e"> o8 ¢S —e —7Z—¢7-<S—0¢ "Z™MSeS (750807 4§ 'SSBES+S7 »F> S —+S— ¢S
Z—¢Z¢¢’"S— S®S> Z—e'’"S— 3 XVVAUI

[IXTW —Se’'ee’'ee Z™2ze7S— “'S— >»S

7572 025 —7¢5"72"S— S _—_Se'e’oe e Z— <S¢’ 'S 2SS WMEWZ 743 FaePS — —7>'¢ 07>'S
07— "5>8 —eS—i —Se'e'e ¢S —e o “SeS "8 7257 oSG S 4GS 2" SeS— o7
e eS7eS™MGe 7 __e"eS 0785 eSS 7 _¢7007— "8 ad—¥3 e 0Z>Seez7ie ¥V S—S5"S— 7+’
™S eSeSe 7 —eS™MSe e7¢"" —S55"S EZ-72>eS—+5 26832 E4SSi Se’'— S—
—7—7@®Z S"S— 2572 "7>8—S5 757 078" «7>7208"SM™MZ7 <7>FSe"S e e o7 —S
<Ze'eF o7 ™75 (E"]

[TXiX —Se'@’'ee SMSeS— 7-75'Se’S—

XD



,(QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWEDEDA |
& (,66(

2>¢8@S>"S—"7™SeS S S’ 2'S— ™3 oS54 6357 B8 S8 2395 "7 @28 ¢

—Z—¢"eS* «S7eS Y — S WB S 7T BSs1 Z-<—SS-
"S$5S—eS— —7Z52™ Se G 223658 7wl SPIEZ ™ ¢S — e ZoFe
—72-7>02"S— "7¢5'S-S— ¢S—e¢ —S—eS™j 7,7 (Z>MB GV [ESSS AL S>S S —
—Z—<Z>''=™&" _§ z eS— ™7 _e785@SS— —7>i

7>’ =SS " —" —7572™MS"S — «7 758" | ¢S & YBEBMEWSS A" s e 70 S —

-'-S"oe“"s S—¢S —Z—-<Sez e —74S eS—_ 77570 ®SSAE @275 52 eB2M "S7.S"
>80’ @’"—S8e 07 _5"S _ §"S— 7 —0¢72¢S<"S— S§zxG'e’e sz MM S/ aZ 7S — e/ —eS—
¢S @ZeZ>70—¢S ™7 eSS — ¢S—¢ S TEESME TS T T ShI 7>
—2>2™MS"S — Z—S5>8"®@7Z-S" ™MZ7_7>'Se'S— (376w 37 37 ¢SS ESISeS—e27—-0i
[iY
7>08@S>"S— ¢ —“S75— S Se oS — ¢35e8 ¢S —% a7TMAS VI e Er BT oS — 075V 7 —
o7 —eS— —757"S <2 —e2"eS— —7-M™73"7_ S¢S TP >SamBar "L o7 FSTHES S
S§S-7 S’z 78> —48—ee' 72>’ —S5-8§ S-Zeei
[TYTW S-Zoe

S—Zme e 72"S " 7070 t—e2"7—07" -7 —-<S—e7 WWS+S S| —78%a'ce-eB’'s 77"
7—e3" -7 —07850S —Z—700 "S>S—eS— ¢SS _7i7>eSHSML'S¢S S 2757 —5"S—
™7 —e77"SeS— 08S—<'¢ «Z>-8"— ZES>S S"e' e 2FZ S a2 7@AsEIIMI™MS__ ™7, _§
¢S—e —Z—S>""i S—Zm ¢S™Se ¢SS S_ "7IMEIE A7 H»EWE S ey MSMGS_
™75-8"—S8S—3 E"eZdeleZe — =0

2"S «Z—e7" ""eS" @'—-™MS§_§__ _7_8SM™MG,"S__ e7e'@E-—S ™M7,8§87eS5+S5¢S—.
<Z>e7e'@ ¢""—¢S Z—7e'e S$5S—eS— @®7Z>+S V=2 SEe’' &eS -7>8"

oS— "7—"—e 77> MEMS,S_ ¢S—e 7SSy ISME7ISGIeSFo'e ¢S —-
eZeS—e—-7—0e7 5§ _mEMS__ S—70 +S—SEeemZTMIS 285G SGESMe 07 "¢
oZ—eS—e ' "YSe ¢S—e e'Se'e"S— | BéBriBel@l ™ RSSMAIL S ZY"
—e70e>' ZiV 1
[1Z Z+5"@S—85S— §«'S—
[TZiW 25708 —SS— "e’V’er eSS S "8 S _2"8SE-+e7—SS
257@S—SS— S"e'Ye’ (S S-Zoe °’°S"S”3\_«-—°S-}—ZGEB»(SZ~(EZS—@EV““” Se7S.
Z-™"" _S0eS ¢S—ee'™M75¢7"S _ 'SeS* 07+5-S WEISW "SeX¥2S —See§S¥ Y Soeé'
7572 «Z>™M758—S— 0758 eSm’e’eSe"s (S ™G (Fae$5°SSS— ™MxRe//E XW ¢S—
<Z>™M708e"S—"7™MSeS _75'¢e e S™Se 057 S_—5"S— ZES>S "™ _F_j

2<2e2— —-7-2¢8"S— ™M7,_§' S — '3 357 -7 —F 28 ESBSES<S"

©Z2-S<S'S®S -72+5¢72¢S—eez57 ™M'e " S Sz 275 ¢Si—9>3a28Se5083e 73S
5729278 — —7 —0e7—S"S— (777 «7700 MS7eS— Y 'eZ7 " SSHM: Z«SBMAS ™MS o7 7
oS — ¢S —eeZ508™SeeSeS eSS 7 ¢S—0e’ 73’875 — " iMéST" 7S5 —"—-

SV Z6d

XD



,QWHUQDWLRQDO &RQIH

UHQFHRQ (GXFDWLRILQWEBDEQDRB |
& (,66(

§_. 8 x 78 —8— ' a7 -8 78— ®IES S ®Isi_<=
—Z2-™7_¢S'Y,Z >SS —e<Se"0S8e72"7-™M7eS5 _§STM/Sajee™
eSeS_"SeS oS _75’ej

§_."& v 7428 "2-M7e8— 1—+2' —Z— 08" "S— —Z+ SWMPLEIm
27—t 08— eZe8 2 8 S — e8e 8- (2B WGt o8

S§—e"§' 7 228 "72-™32¢85__ §"S__ _7_7>8—e"S— "7™S.§ Btat§
™7 —ee7—SS— 7" —"" e75027¢7e +S5eS5— —_S @S F—1FeS &
—Z—+e7—8"8§_"8e"" 08 ®"'S 7258 >z 7 SUFIBINE

S—e"S ] Ze'S™ "7_mM3e8__ §"S__ _7__eS™Se Se7 "585 23S
eSeS_"7_™M7eS__j Ze'S™ "7 _™3e8__ _7 oS TES ey S <
ES<7eS—7—"]

§_.7 8"\ 7>-8 —8_ ™MEME_ 77" e7—8"8—j '+ 2z&"Es
076808 — ¢S — —7e8 —7-«"—8 "S55 —eS— 7 _uzmyrs:

208485 -7 -'—87"5585—¢S— ¢ eSeS_(E"e7-28¢8i—s 7S

S—e"8"] 2°85“S> ¢S —+ ¢S5¢Se _7-8'S @"S+S— S5z "S¢§" &
' ("e7 "G — 7 —eS™MGZe"S__ _S"e7_Se o7 oS B3R
E"eZ7Z—— oS — —7¢8"72"S— 7S5 —e"S MG _ eSS Fa@iSi¢
e'eZe'S"S—j

S—enS: A Ze'S™M S "z ™30S S8 «7"7>"S0eS-8 78S Z >
—87e7-_8¢ 808,88 e "7 _™3e8__ | 7_-™M7e5 23S te/MTE
7—e2" -7 —-«S—e7 ™7 __e"e5'S__"e78j

S—e"§" 7>"8eS—8S— ™M7_ 8§85 "S85S _eS— 'eZ>7@"S™ oFZ
"85S —eS—j §>é—-é— §"S— 'S e85 "7™MS.S 53
™MZy¢'—ES—eS—'e8"7"S

[|[ Z"Z"CE’ n::)
[I[IW ™SS ZeSez' 7-7,8+'5—
72-S50.S 7S¢’ ™M75eS5_S 0757 -7Z-™75"7_Se"S— >SS 7@ AWSEZN— [ S-S5
— S'—e Se'> 7292'072>728S™MSe_7¢"Se 07 -FSeSi>"0S—aFeeVR¥E 7 07 S
o7 —eS—e ™7, 5" _S_ " ZeZ700S S¢BtBEIVE S8 LIS SeS— 7 —¢7—
@S- 72>« —ES—e —Z-">"S— "’ "S$>8 — S Z MEFMIM7, 5B 5T «Z—<' >SS 7>’
o'’ See'eS" @SS F—e7" Z—ioé"é— ™78 —S—j

7 53 MyTeZe MZ (20848, S— Z>re5 el e BB EIT T ENES @I ES)S

S7erei ZeSce —7+8"
@78 S—i 257
N Y-

“7¢S -72-S'—"S—
8@ 7-™3-5 -7

S eSee7 e85 275> M7V ES—eS—C¢5— 7D S7E
™MZ58 8 e7 245875 a7™MRBILSZ G o7 8

5 e BB L ES IS T BBYS— — 3o

«Z25¢72"S> ¢S5’ ™MSeS ™MSR'e "Z™MSeS M7 _ (754858 F"+76+-S2s" 207"«

[I[iX S™Ee§— Zr§—v'—2§— “§— >5:5— “S— SeES

—Se @ 05—+ 8.8 "8 — 8+ =578 EES sBaF—2"H— FE— —+"5e5—
B2 ISR TSZeS  (Sr7 ™y T Een S e XY W SIS AT 22 S S

2'S— ™>S «S—7"S— ™MSeES «<S+’ XV

Se7Se\

—Se'e'e

~)S_' _2),..[

“S— >S+S— “'S— SeES

XD



,(QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWEDEDA |
& (,66(

_ WA . |
A WA LWV
[ W W LW
\ WA WV
[ W L WW
_ Wz W]
W] .
[ W X . |
N W\ ’/\
_ W] "
] wn .
[ W W N\
N W\ N
WA .
z Wz LWV
A W X L Z
B WY L Z
WV Wz L Z
W X W Y
WV W B
[i[TY S§™MSeS— Z5¢S—e'—eS— S 8§85 “§_ SeES

o7 W Z:S"i"év—v -’—V“évié—VOZVS-éTM —SeSeS ¢S it &S EM
™MZ—-¢«'—SS— "S>S—eeS—1i

T—ee7 X Z—eSeS"S—e7-7¢2S+<Z>@S-S ™MS5S —7>"

—ee7 Y 2+¢5"72"S—2*'S— »S

'—ee7 Z 2¢5772"S—72'S— "

§ S S e EMEE 3 S >SS 08 XV 2> 6EE@EEIBEVEZ RS

1§58 S §-2—8++8" 8 ®Ze2ME 0 2 BL S NVEF2E A0S mE Sz
S22 2 mZ o =878 S S 08— 2 BZ-Z5+5—e —]

SE'e —Z—2— 278 — MZ 788 (S 5.8 e L FG I BE <BSE e 2ot "
Zy'e e 088 0 '=8 (25" 868 ~Z—+E ™S — 5> BB eSS IV ~5578 S+
Vo[ RZ™MZse  @ZcZei- =1 S+ a2 S — B2 S SIS 22575 — 575!

7 e 0E TS "EESE ST e eSS L TSI 0SS eeF B e @2 S et e
T ST SR S 08 eSS MI 3 e S Er §aETES e G TUT E RIS EE T — oS —
M7y ZESE— §—08>8 “E— 85 .85— S Seo I MAAIG S 00 A TnE T

XD



,(QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWEDEDA |
& (,66(

'Z &, MN>WZ rdZ/ > EW

7
Ti
it
il
P \
i
iri Tird oirf oirc oirii
%0 (E 1 %o}'ér
[i[iz S™MSeS_— ZeSe7’ 7-7<2Se
S¢S “7eS e7570 —7Z—0eS5¢7—¢"S—S_Se'@'® "IST+S3E8+ XL ES>S 22>2§7F-7¢7Se
05" S—S"S— ®ZES>S «'eS” Zrmerz”ei>i B35S 7FTVIit758S--8S7<7S-
—Z2—0¢SeS"S— —757"S ®S—+Se ®Z>"—"" <Z2+S*S>' 27328 S S®B-SS™S.
—Z-™7 ¢S 'eZS ¢S —eeZ¢ e7SeeZeZ™S® -Z22'Se S-70@BZ>PIIUFZ —«S™S.’
078 —7>7"S e8S™MSe _7 _e7-«S—e"S— 702547 '@ ¢Z—eS— 7" o780

\iV

“-éoei"@’ééa’“@—i-é“éﬁ

Z™MS—“S—e M7,65"®@S—SS— "S*’
«Z>S®eS®e’S— ™M7Z>,-85' -S| Z—e27" 2 S—z<>--<-ZZ—Z S e—7
eS—™S e @ZeS>'i Z>2"S —Z-™Z5" < SWME o BFeeEw7ir7e <Z5“S¢S
—Z—<Z—+2" Se™Z" Sel"e’e —75" ’é’-zé "Z25"S 058 S8 eS8 "2S®@Sd ™Sz S
"Ze2S ®Z>eS “7%%> 97 —eS— ™75Se75S— ™75 S ]

(/J< U
|
|
b
&
2
&
@(

o
°
|
N¢

o7 078 <S¢’ "SS5S — Z7570—¢S S¢S Z>@BSeFWMEMSez M7, F IMES ¢ S
o7 —72—85"" «Se' 7508 X S$'SeS 7:S¢zi SESEMESSeET S EeZMe™75 S S
™MSEeSyS—@Z™Zye’ M7,_§ S "™ e’y §'e’ S 5687 S¢S
1ivV
§'S— "—e8"S— ¢S—e 75" S—_8"S— 79T i@mS" Z23"8eS @eipE S35 "SS— [
S-7—8®wZ2«Z2—S5>—¢S S—7Z@“2eS5eS™MSee’e7 IS @ZES Si7e2Z@7 —S"
SeScei S™MSeeS ¢57-70"S— <SS S ei>7,0%57 ™77 Z+S39385 = STB/™M B S
™7 _«ZeS“S>8— ¢S —e 07 S’ 7 0073 5§78 _SWMG 5078375 7B S¢S ("e7"
'S8 -8"S— 7 —eS— 77550’ e7505'7¢7 ¢S — 0SSl >SS S Z o7e8™
—2—7—"2""S— "7Z@E®Z-72>¢S—e+S— S é ™MZT™MZe5"BSSMY 72788S>F 78S —e o7¢
—Z—ES<S><Se’ —7>S—e@S—¢ " —Se3 - VS8 70T F VS¢S S ¢S—--’TMZ>“Z—
eS™MSe _7_7™MZ" o'’ ™o’ — eSeS_ ¢’ _750 077> B—¢8e T 297082 &L 7 —7"
—Z2—725@S "™ ¢S —e o'S“SHi 757 TMZ>-2 —7 M8 854535885652 S —
—2—7>""S e7—"Se’e’eSe ¢S —e 7SRl 257 MZre7 -7 867" " @?>iBZES>S S
eSeS_™y"eZ0 - oezTMé¢S—Z>Z"és S—H>S o8B G928 SeS 2GS o83 eSS "7eS i

<e7e Sce'e S—'S— {1 S®-8" -S's T UXVWYULB¢SI1&S B S¢7>7—"""S— SeS-—
Z—S4S>8— S — 7-<7+5“5>S— S$'S eSS Z&85¢iB B2 L/Se8d TeiYD eiX O "V
XVWI[UA Z _,\Yi

XD



,(QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWEDEDA |
& (,66(

<e7e Soe'e S—'S—8 757+ Se’S* SESe | ‘S—eIMWAIT' LS—BI'"S®e’'S— Z2"—'"
et iy Z—"—e"Se"S— 7 _ES™MS'S— 7 5SS 2 SIHA 7058 eS7 —e'e' S —
SeS¢e’'S ZWaOWIaXVW\UAY _,Z[i

< £S" S—o' i S—>' S'S-" i AXVWI[ii Z—+S*SSE65— FZSaS 7S¢z Z>™zeSe”
20’ —@eez® Z—S"S— "—ee'fi Z+S"SES—GS i e B—F—Z»%"—S'S  Z>'e
WA OWOOXVWIUAW, XT

£7>S 'S”i §$7S5’S SeSiaXVV_ii Z>«S—23>SeeSSe"B— 3352’5 «S—
>Se’@’"—8e "7 oS Z—ES™MS'S— Se7-St"%iS5.5 28 W_S§Z2 .SV i
7>—8e Z7"—"e%e’  §7e7_Sef Zee'_7ZoS[OUXVV_UA]_, N0

">08'e¢8 “te '3 "*S_Se Fe3 S <e7e $5¢5>3 2>
S8 2'S$>'S" Zzoe'—iZ2DXTWSBH BZoS* ™M>~e7” «5eS_
72+85“S>S— > —@'™ Z75S7S5#SF— < AXVY\UA[Y,[]T

“">8 2S— '— i ">S'—' "T*S—Ze "CPIOXVW\UT Z€Z5%Z0eSSSS—S™MS — 7o
—e7>87¢’e  SeS— 7-¢7+5"55S— S'S®S SeS4S ' EF7i-S¥YS— '’ ‘S
aXVW\IIA WW,W]i

“te 8§ 7f §5'8S—8 “'e 7" S—8 S—'e (o SZeeiZ"'8'S>I OXVWWIiT
7—SS8— — 7587 e ‘BVHE _Z_@ 5B EISe'eSce’
<

2¢72>"70e5—8— Z—es

75’0 Z>'eS—eS— Z<S—e®@SS— Z—072+' S SZ 2825 VoG Se'S— 77—
+S— ""Se’"—S. 0 U XVWW

ZeY'—S ‘Z—e 7’ —ed "TH>SES' T'e Tre'— 3 S—-SeF¢' S SezeSSST OXVWI]UI
—Se'e’ee Z™Z502S— Z5'SeS™ 7_«S—e7 S 725585585 7 +S-_SeB <«75“S>S—
S'SeS ZeSe¢z 7" «S' Z—eS'i >"'e’—e Z— 58> Z@e™i"S 1 +XVW]Ud S7Zes’
Z—ee"S—8 —'YZrm’'s Z<S—e®@SS— SXVangdsSOW) ¥W]iS—zS>

ZeV'—S 'Z—e 7' " —ed "H>SES' "te e S_SeFi' S FeZneeS'SeST AXVWALIT
Zoee' —e ‘7 ®Zeie—Z®ee e “<eZ 7S —_7 e e SESE'S EES7Z >S--S>
'— >’ =S>¢ E"Tei E'T —ei 0 STHZUdYVAWEA]Y,]]d XVWA

7™ S8 —¢SZeczid Z' '—edi 'd 'TOXVWXUSZ5 27 $—Z7Sk@>""-"— "—7Zc

»'=S>¢ E 77T ‘Z Z>"et —e'—Z "7>—Se e 27 ESRI WU E ‘®ceZZ WO S—25>¢
XVWXiud ™™iW[Z W\Zi

XD



,(QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWEDEDA |
& (,66(

Y7 220 DSt Z-"—S> XVW]d ™"

‘S'57e—S'-S* < —+’¢S'¢Si S“'S— 7" —
"S*'S—eZ™S®Ed\
et 7ot oS eSS 7508 7e S  OXVWYAWY U T ZG§GEZ 823 ZeSe JpSe7 cee7eZ —eo "o
Z+7>'X S%272"S—e Sci S—eSZ—e 0XVW\dX0 08 X[, X\
—eZ>®"— +S— >—<Z@eZ> OW_AVii — [™MZ>'ZZ2a%8w Fe@ HSVEL S &' YAVAS
X §“2772"S—e Sci S—eSZ—¢dXVW\3IX0 UdX_
Z-"S¢ E e Y WS =AS> ¢

TOXVWWOTI —

idi Z2+5<9d
S—e7SeD XSFEIDFW]|S W XeZS>E

—5¢"7Z@Z+’d
©ZS>—'"—e¢ S—e>ZESe--i

~2)—g. ~.

XD



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QWO DPDR 6
& (,66(

02'(/ .(6(-$+7(5$$1*858 :$1,7$ 0.*: .$-,$1 .(6
(P +'$16(/$1*25

1RUPDOD OHKDW 1
1RUHKDQ $EGXOODKS®

6FKRRO RI (FRQRPLFV )LQDQFH DQG %DQNLQJ 6()%
QRUPDODPHKDW#JPDLO FRP

6FKRRO RI (FRQRPLFV )LQDQFH DQG %DQNLQJ 6()%
QRUHKDQ#XXP HGX P\

$EVWBDRIHVLRQ SHUJXUXDQ PHUXSDNDQ SDRISWOR QDQ
GDODP DUXV SHQLQJNDWDQ PDV\D U DIND @/DERDRHQYBDUDIX DX .
NLDQ PHQFDEDU NHSDGD JXUX OHODRD DN BXBRQ D XNHGXDQGE!
VDPD SHQWLQJ GDQ PHPSXQ\DL WDQJJXQGMOBEZ N ED I D@D
ODOD\VLD .LQLELODQJDQ JXUX ZD QX WD QHXIXNLH\OHHED & 1 NED Q@
JXUX NLQL NLDQ PHQFDEDU 7XJDV GIDNVWDQJEXQ DMWD ZLDEDEHI\
SHUVRDODQ PHQJHQDL WHNDQDQ NHUMXJGDPHE@MDEQ DWW RIS
SHQ\HOLGLNDQ %HEDQ WXJDV \DQJUEDRLW B QV HNGIMKL B 1D Q ISKDX
GDQ NHOHWLKDQ HPRVL NHSDGD JXDR JXQK ZDGDWDWD Q@DREB
EHUPRWLYDVL GDQ PHQJDPELO NH DDWXVYDQ X@DVYNQE HPUMVDR B |
NHSXWXVDQ XQWXN EHUVDUD DZD O NGIDW NVHMHXWDBAHHIUKIHIDQV G L
DGDODK DPDW SHQWLQJ 6HJHOLQWQL W IIDX PHOQKEWKDIXIDZ|
EHUSXQFD GDULSDGD WLGDN EHUOMN K QMDN HIAHMDKKAMHH DD
NHUMD VHEHQDUQ\D GDSDW PHPEHQWXN{Q)DOMBP ONDH) PUDK |
PHPDNVLPXPNDQ SUHVWDVL NHUMD HUHDDAD KSR B QXU X6 LIUN
PHPEHULNDQ LPSDN \DQJ VDQJDW EHMNDQ WHUORDEDSLELGDA
NDMLDQ LQL LQJLQ PHQJXNXU WDKDBQUHRHRMIXNQVBU DQQ N XD
EHUXPXU WDKXQ \DQJ GLDNLEDW NDEZHROHNK EME R RMXJDQ
‘DQLWD 0.*: GLEHQWXN GDQ GLXML PHO G QO NDLQ/\STHPIRIG D
3DUWLDO /HDVW 6TXDUH 3HPRGHODQ 3HIS\DIMPID® B HGUXNN XN
EDKDZD JXUX JXUX ZDQLWD EHUD G D &DED D B INELDOED® IQON. X D BVQG
VXGXW SHNHUMDDQ PHUHND GDQ MDDDD@LEQDN BMIVUND @ N E
GDSDWDQ GDSDWDQ SHPEROHKXE DXHSHREROBI® POVID ESIEQ N
EDKDQ PHQJDMDU XUXVDQ SHQW X®KIPUERXESBQDQLEDWDQ WK
KXEXQJDQ GHQJDQ SHODMDU GDQ LIQDWDDAW U RS W % U K®LN VEHHOS
GDVDU SHUOX PHOLKDW PDVDODK LQULXYEGDDQLS\HIMX D EBIC
GHPL XQWXN NHVHMDKWHUDDQ JXUXD®UXXUQN WXIW B DISID
GLSHUWDQJJXQJMDZDENDQ NHSDGD G@HGIHN B PHI) 5B SDIM DD \L
VHEDLNQ\D VHSHUWL \DQJ GLKDUDSNDQ

.DWD . XOQ¥FWUX :DQLWD .HVHMDKWHUDDQ %HEDQ 7XRCWO3LO!
. HVHMDKWHUDDQ *XUX
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3(1*(1$/%$1

3HQGLGLNDQ PHUXSDNDQ WXQMDQJ XWDPD XQWXN ¢
SHPEDQJXQDQ EDJL VHVHEXDK QHJDUD NKDVQ\D 0DOTL
WXQJJDN XWDPD GDODP PHUHDOLVDVL SHQGRURQJ KDV
NHPDMXDQ QHJDUD 6IDIM®NWDIDLPDQDSXQ NHEHODNDUC
GLSHUELQFDQJNDQ SHOEDJDL WHNDQDQ \DQJ SHUOX
PHQMDODQNDQ WXJDV VHKDULDQ PHUHND VHKMIDJIJDND
\DQJ PHPRKRQ XQWXN EHUVDUD DZDO .DGDQJNDOD WHI
NH DWDV JXUX JXUX PHQ\HEDENDQ VHEDKDJLDQ JXUX |
PHUHND PHPDKDPL EDKDZD SURIHVLRQ SHUJXUXDQ VH
EHUPDQIDDW B6NDDOYLN 6NDDOYLN 7LQIJNDW WHN
GL NDODQJDQ JXUX GDSDW PHQLPEXONDQ NHWLGDNSXD
GDSDW PHQXUXQNDQ WDKDS NHUMD SURIHVLRQDO JXUX
NHVHMDKWHUDDQ PHUHND

,ZWVX%HEDQ 7XJDV *XUX :DQLWD
+DVUDW .HPHQWHULDQ 3HQGLGLNDQ ODOD\VLD .30 DGLC

QHJDUD ODOD\VLD \DQJ PDMX GDQ PDQWDS GL PDVD K
PHOXQMXNNDQ EDKDZD VHEDKDJLDQ EHVDU JXUX DGDO

3DGD WDKXQ GLGDSDWL ELODQJDQJXUXZDQLWD GL
GDQ OHODNL .DMLDQ WLQMDXDQ \DQJ WHODK G|
SBHQGLGLNDQ ODOD\VLD SDGD WDKXQ \DQJ PHOLEDYV

PHQGDSDWL EDKDZD PDVD \DQJ VHSDWXWQ\D JXUX EHI
KLQJJD MDP VHPLQJJX LDLWX SXUDWD VHEDQ\DN MC
VHKLQJJD MDP GDODP VHPLQJJX %HEDQ NHUMD PHU
PHPSXQ\DL KXEXQJDQ\DQJ SRVLWLIGHQJDQ NHOHWLKD

3URIHVVLRQ SHUJXUXDQ PHUXSDNDQ SURIHVLRQ \DQJ V.
WXJDVQ\D \DQJ EHJLWX EDQ\DN GDQ WDQJJXQJMDZDEQ\
\DQJ EDQ\DN WHODK PHQLPEXONDQ NHUXPLWDQ NHWLG
NHSDGD JXUX 1RUDVKLG GDQ +DP]DK .HQ\DWDDQ
GDQ OXKDPPDG )DL]DO EDKDZD JXUX PHPSXQ\DL EHE
GHQJDQ WXJDVDQ \DQJ SHOEDJDL GL VHNRODK WHUPD\
VHUWD SHUOX PHQDQJDQL PDVDODK PXULG GHXJIDQ NH
PHQMDGL VXDWX NHELDVDDQ EDJL VHPXD JXUX OHQXU
NDODQJDQ JXUX ZDQLWD \DQJ NXUDQJ EHUPRWLYDVL C
EHUWXNDU SHNHUMDDQ GDQ \DQJ PHPELPEDQJNDQ LDC
EHUVDUD DZDO GDQ WHUXV EHUKHQWL NHUMD

*XUX ZDQLWD \DQJ SDOLQJ WHUNHVDQ DGDODKQRHUHND
PDVLK NHFLO GDQ \DQJ PDVLK EHUVHNRODK ,QL DG
GLKXEXQJNDQ DQWDUD EHEDQDQ NHUMD GDQ NHKLGXS
ZDODXSXQ PHUHND PHPSXQ\DL SDVDQJDQ KLGXS \DQJ V
NHOXDUJD PDVLQJ PDVLQJ OHQXUXW $EX %DNDU

GLNDLWNDQ GHQJDQ PDVDODK NHOXDUJD GDQ SHQMD.
PHQLPEXONDQ PDVDODK NHSDGD QHJDUD 6HDQGDLQ
GLVHOHVDLNDQ PDND SHNHUMD ZDQLWD WLGDN EROHK
WXJDV GDQ WDQJJXQJMDZDE PHUHND WHUKDGDS SHNHU
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3HUNDUD \DQJ SHQWLQJ \DQJ SHUOX GLKDGDSL ROF
PHQ\HLPEDQJNDQ DQWDUD NHUMD GDQ MDJDXMWROMN K H
/JHPEDJD 3HQGXGXN GDQ .HOXDUJD 0DOD\VLD .HOLPD
PHUXSDNDQ ZDQLWD EHNHUMD VHSDWXWQ\D SHUOX P
NHOXDUJD 'LGDSDWL EDKDZD NHV SDOLQJ NHWDUD PHC
DGDODK NHUDQD PHUHND WLGDN GDSDW PHQJLPEDQJL D
VHUWD NHOXDUJD

. HVHMDKWHUDDQ GL WHPSDW NHUMD PHPDLQNWMRI®HUDC
GL VHNRODK 6HJHOLQWLU JXUX PHOLKDW EDKDZD EHE
EHUSXQFD GDULSDGD WLGDN EHUODNXQ\D NHMHGIDKWH
WHPSDW NHUMD VHEHQDUQ\D GDSDW PHPEHQWXN NDZDC
PHPDNVLPXPNDQ SUHVWDVL NHUMD VHUWD SBRNMHRD VL G
PHPEHULNDQ LPSDN\DQJVDQJDW EHVDU WHUKDGDS ELG
NDMLDQ LQL LQJLQ PHQJXNXU WDKDS NHVHMDKWHUDDQ
\DQJ GLDNLEDWNDQ ROHK EHEDQ WXJDV JXUX

6HFDUD DPQ\D NDMLDQ \DQJ GLMDODQNDQ DGDODK
NHVHMDKWHUDDQ JXUX ZDQLWD \DQJ PHPSXQ\DL DQDN
WXJDV NHUMD JXUX" 3HUVRDODQ NDMLDQ DEDQDWMDSD
\DQJ PHPSXQ\DL DQDN DGDODK GLDNLEDWNDQ ROHK EH
EHUWXMXDQ XQWXN PHOLKDW EDJDLPDQDNDK PRGHO
GLEHQWXN EDJL PHOLKDW WDKDS NHVHMDKWHKWXDQ JXL
'DQLWD PHPHQXKL NHVDKDQ GDQ NHEROHKSHUFD\DDQ |
LQL PHPEROHKNDQ PRGHO KLSRWHVLV VWUXNWXU GL«
NRQVHSWXDO NDMLDQ 2EMHNWLI NDMLDQ LQL GLMDOD
NHVHMDKWHUDDQ JXUX ZDQLWD

7,1-$8$1/,7(5%$785

.DMLDQ WHUKDGDS ZDQLWD VHFDUD XPXP GDQ EHNDOD
EHUNHPEDQJ VHMDN WDKXQ DQ GLGRURQJ ROHK NDM
GDQ %HENHU 7HRUL SHUXQWXNDQ PDVD \DQJ
PHQMDGL DVDV DQDOLVLY GDODP EDQ\DN NDMLDQ
EXUXK .DMLDQ EHNDODQ EXUXK ZDQLWD PDVLK WHUXV
ZDQLWD PHPSXQ\DL OHELK EDQ\DN NRQIOLN\DQJNRPSO|

OHQXUXW NDMLDQ 1RRU 5DKDPDK VHNLUDQ\D VH\
MDGXDO NHUMD GL UXPDK GDQ VHWHUXVQ\D GDSDW P
VHSHQXKQ\D PDND LQL GLVHEXW VHEDJDL IOHNVLEL!
PHQJXUXVNDQ UXPDK WDQJJD GDSDW PHQLPEXONDQ Si
GDODP EHUVDLQJ GL SDVDUDQ EXUXK ORGHO SHNHUMD
PHPEHUL SHOXDQJ NHSDGD ZDQLWD GDQ OHODNL XQ!
WDQJIXQJMDZDE NHOXDUJD 6DWX SURJUDP SHUOX GL
SHOXDQJ NHSDGD SHNHUMD XQWXN EHNHUMD GDODP F
GLKDUDSNDQ PHUHND WLGDN PHQXNDU NHUMDWDNROHK |
GDSDWPHQHUXVNDQ WDQJJXQJMDZDE WHUKDGDS NHOX

'KDYDOD HW DO PHQJDWDNDQ ZDQLWD OHELK NHUL
GLEDQGLQJNDQ GHQJDQ OHODNL ,QL EHUGDVDUNDQ N
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EHUXVDKD XQWXN PHPHQXKL V\LI NHGXD VHOHSDV PHQC
SHUDQDQ ZDQLWD OHELK PHQFDEDU NHUDQD PLQGD W|I
NHUMD GDQ GL UXPDK EHUIXQJVL GL GDODP GLUL PHUHN
PHQ\DWDNDQ ZDQLWD GL VHNWRU DZDP EROHK PHQJDW)>
VHUWD MXJD KDO NHOXDUJD PHODOXL PDVD NHWDVD \DQJ
NHUMD \DQJIRUPDO VHSHUWL VHGLD DGD

.DGDQJ NDOD SHQJDMDUDQ GDQ SHPEHODMDUDQ GL VF
\DQJ GLDODPL ROHK SDUD JXUX DJDN EHUOHELKDQ \DQ.
WHNDQDQ HPRVL WLGDN GDSDW EHNHUMD 3DUD JXU
EHUNHPXQJNLQDQ EHULVLNR VHEDQ\DN HPSDW NDOL JD
SHQ\DNLW \DQJ NULWLNDO \DQJ ODLQ VHKLQJJD NDGDQ.
PHQWDO \DQJ VHULXV VHSHUWL ELSRODU NHPXUXQJDQ
HW DO OHQXUXW 6LSRQ VHSHUWL\DQJGLQ\DWDNE
PDVDODK WHNDQDQ \DQJPHODPSDX DNDQ PHPEBUL NHVI
JXUX GDQ VHWHUXVQ\D MXJD DNDQ PHPEHUL NKVDQ NHSI

.DMLDQ ROHK 2]DPL] (W[HEDUULD GL 6HSD@RO MXJ
PHQJKDGDSL WDKDS WHNDQDQ \DQJ WLQJJL PLQ E
GLODSRUNDQ GDODP NDMLDQ ROHK 6DQWDPDULD HW DO
PHQXQMXNNDQ OHELK EDQ\DN VLPSWRP WHNDQDQ GDQ
LDLWX VHEDQ\DN JXUX SHUHPSXDQ EHUDGD GDOD
EHUEDQGLQJGHQJDQ JXUX OHODNL\DQJKDQ\D PHZDNLO

OHQXUXW 6DELO DSDELOD VHVHRUDQJ ZDQLWD L
ODQJVXQJ DNDQ WLPEXO SHOEDJDL LVX NHSDGD PHUHN
GXD SHUDQDQ GDQ WDQJJXQJMDZDE DQWDUD UXPDK Gl
NHUMD NHOXDUJD EHUPDNQD NHWLDGDDQ NRQIOLN DWI
NHUMD GDQ GL UXPDK )URQH 1DPXQ NDMLDQ Wt
SHQJJDEXQJDQ NHUMD GDQ NHOXDUJD SDVWL PHQLPEXO
\DQJ VHWHUXVQ\D DNDQ PHPSHQJDUXKL NHVLKIPNDQ PH
KXEXQJDQ NHNHOXDUJDDQ .DKQ HW DO *RRGH

. HVHMDKWHUDDQ KLGXS\DQJVHPSXUQD VXGDK WHQWX I
KDVLO \DQJ EDLN &RQWRK NHVHMDKWHUDDQ \EQJ EDLN
GDQ SURGXNWLYLWL\VQJWHUEDLN OHQXUXW <RQJGDQ
DQWDUD HILNDVL NHUMD GDQ NHVHMDKWHUDDRWLIGXS J
WHUKDGDS SURVHY SHQJDMDUDQ GDQ SHPEHWDND® D Q
EDKDZD WDKDS NHVHMDKWHUDDQ KLGXS JXUX GLGDSI
ODQJVXQJNHSDGD EXGD\D SHPEHODMDUDQ GL VHNRODK

0(72'2/2*,

ORGHO .HVHMDKWHUDDQ *XUX :DQLWD 0.*: GLEHQWXN C
VDWX WHNQLN D QD O L3DWWSIHPR GHIOTWPEROADMDBIQ 3HUVDP |
6WUXNWXU 3/6 6(0 7HUGDSDW EHEHUDSD SURVHV GI
GLSHULQFLNDQ 3HUWDPD PHQHQWXNDQ PRGHO SHQJ
NHEROHKSHUFD\DDQ NRQVWUXN \DQJ EDLN .HGXD St
PHPHQXKL NHSHUOXDQ SHQJDQDOLVLVDQ GDQ NHWL
EHUVHVXDLDQ
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$QDOBWVWILMNLDO /HDVVBHPR®DHADQ 3HUVDPDDQ B6WUXNW
GLIJXQDNDQ XQWXN PHQJNDML IDNWRU SHQHQWX \DQ
NHVHLPEDQJDQ NHUMD MDJDDQ DQDN EDJL JXUX ZDQLYV
PHUXSDNDQ VDODK VDWX WDKDS \DQJ W H UBGND\SIDQ\D B QO L
3DUWLDO /HDVW 3HPRGHODQ 3HUVDPDI@EONUXNWXU 3.

.DMLDQ LQL PHPLOLNL PRGHO \DQJ NRPSOHNV GDQ DQDC
6PDUW3/6 6PDUW3/6 PHQJJXQDNDQ PHWRG SHQJJD
ERRWVWUDSSLQJ 'LVDPSLQJLWX GHQJDQ ERRWVWUL
ELODQJDQ VDPSHO PLQLPXP MDGL LD EROHK GLIXQDNDC
$QDOLVLV 3/6 6(0 WHUGLUL GDUL GXD VXE PRGHO LDLWX
PRGHO DWDX RXWHUPRGHO GDQ PRGHO VWUXNWXUDO

7HUGDSDW EHEHUDSD SURVHV GDODP DQDOLVLV LQL \
PHQHQWXNDQ PRGHO SHQJXNXUDQ PHPSXQ\DL NHVDKDQ
\DQJ EDLN .HGXD SHQLODLDQ PRGHO VWUXNWXU
SHQJDQDOLVLVDQ GDQ NHWLJD PHQJXML KLSRWHVLYV
NDMLDQ NHHPSDW LQL 7HUGDSDW KLSRWHVLV \DQJ O
GHQJDQ REMHNWLI REMHNWLINDMLDQ LDLWX

L +LSRWHVLV LDLWX 7XJDVDQ .HUMD *XUX 7.* PHP
\DQJ VLIJQLILNDQ WHUKDGDS .HEHLPEBQJDQ *XUX :D

LL LL %DJL KLSRWHVLV 3HUVHNLWDUDQ .HUMD 3.
\DQJ VLIQLILNDQ WHUKDGDS .HYHMDKWHUDDQ *XU X

LLL )DNWRU 3HPLOLKDQ -DJDDQ $QDN )3-$ PHPSXQ\
VLIQLILNDQ WHUKDGDS NHVEILPEDSQJDQ *XUX :DQLW|

LY )DNWRU HNRQRPL VLJQLILNDQ WHUKBGDS NHVHLP
S

$QDORNMYUWLDO /HDBWPBREBDOBQ 3HUVDPDDQ 6WUXNWXU
PHUXMXN UDQJND NHUMD VHSHUWL \DQJ GLWXQMXNND C
EHUVDQGDU DGDODK NHVHMDKWHUDDQ JXUX ZDQLWD PCLC
\DQJ WLGDN EHUVDQGDU DGDODK EHEDQ NHUMD JXUX S
XUXVDQ SHQWDGELUDQ SHQJOLEDWDQ NRNXULNXOXP |
UDNDQ VHNHUMD KXEXQJDQ GHQJDQ SHODMDHKDIQQIUD V!
MDJDDQ DQDN IDNWRUHNRQRPL WXJDVDQ NHWQYMD\D JXL

'$3%$7%1 .%5-,%1

+DVLO DQDOLVLYV NHVDKDQ NRQYHUJHQ DGDODKIV® SHU
QLODL $9( GDQ DQDOLVLVY NHEROHKSHUFD\D@ QLBPBUGD
NHEROHKSHUFD\DDQ NRPSRVLW B6HPXD NRQVWUXN PH
EDLN LDLWX QLODL DPEDQJ $9( PHOHELKL NHFXDOL
)-$ EHUQLODL GDQ NRQVWUXN .HVHLPEDQJDQ *XL

6XQJIXKSXQ WLGDN PHQFDSDL QLODL DPEDQJ\DQJ
PDVLK GDSDW GLWHULPD VHEDJDL DODW SHQJXNXUDQ N
QLODL DPEDQJ PHOHELKL 6LWXDVL LQL EROHK GLWH
PHQJJXQDNDQ NRQVWUXN NDOL SHUWDPD GLEDQJXQNDC
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$QDOLVLVY NHEROHKSHUFD\DDQ NRQVWUXN PHQXQMXNN
WLGDN PHPHQXKL WDKDS NHEROHKSHUFD\DDQOIDQJ EDL
&URQEDFK PHOHELKL NHFXDOL GLPHQVL 8UXVDQ 3H
7HPSDW .HUMD ,7. GDQ +XEXQJDQ 'HQJDQ ODMLNDQ

.HEROHKSHUFD\DDQ .RPSRVLW EDJL VHPXD GLPHQVL C
DPEDQJPHOHELKL PDND WDKDS NHEROHKSHUFD\DDQ

+DVLO DQDOLVLYVY NHVDKDQ GLVNULPLQDQ EMBREUVDUN
/RDGL@U/DPSLUDQ $QDOLVLV PHQXQMXNNDQ VHPXD L\
NRQVWUXN GDQ GLPHQVL PDVLQJ PDVLQJ GHQJDQ EDL
GDODP NRQVWUXN DWDX GLPHQVL VHODLQQ\D 'DSDWD
LWHP LWHP \DQJ PHPSXQ\DL QLODL PHOHELKL \DQJ DI
PDVLQJ PDVLQJ .DHGDK LQL DGDODK VHEDKDDL®DIQ GDUL
VHEHQDU PHUXSDNDQ SHQJXNXU\DQJEDLN EDJL NRQVW
VHWLDS LQGLNDWRU KDUXV EHUNRUHODVL WLQJJL WHU K

6HPXD NRQVWUXN GDQ GLPHQVL DGDODK EHUEH]D GL D
QLODL SXQFD NXDVD GXD $9( EDJL NRQVWUXN DWDX G
GDULSDGD QLODL NRUHODVL NRQVWUXN DWDX GLPHQVL
ODL®I(!U ,QL PHQXQMXNNDQ EDKDZD QLODL QLODL LQ
SURVHV GDODP PRGHO .HVHMDKWHUDDQ *XUX :DQLWD
PHQJJXQDNDQ DQDOLVLVY +HWHURWUDLW + ORQRWUDLW
VHSHUWL GL/DPSLUDQ

+HWHURWUDLW * ORQRWUDLW 5DWLR +707 | DB@DDK Pt
GLVI\RUNDQ XQWXN PHQLODL NHVDKDQ GLVNULPLQDQ .I
PXOWLPHWKRG PDWUL[ VHEDJDL GDVDU SHQJXNXUDQ 1
XQWXN PHPDVWLNDQ NHVDKDQ GLVNULPLQDQW®O@WDUD G

+DVLO DQDOLVLY NHVDKDQ GLVNULPLQDQEHVUGDWDRLBN I
IDPSLUDQ +DVLOQ\D VHPXD NRQVWUXN DGDODK
+HWHURWUDLW ORQRWUDLW 5DWLR OHELK NHWNLY GDUL:
LQLEROHKGLWHULPD GDQ PHQHSDWL VEHDW VQRLUDW \I

SHQLODLDQORGHO 6WUXNWXU

-DGXDO PHQXQMXNNDQ PRGHO VWUXNWXU WLGDN PHP:
QLODWLDQFH ,QIODW) R®QPDFAMEFDSDL EDJL VHPXD NRQ'
GDULSDGD OLPD 9,) 20HK LWX VHPXD NRQVWUXN GD
EHUEH]D DQWDUD VDWX VDPD ODLQ GDQ EROHK GLDQDOL

-DGXBBPBQLODLDQ 9DULDQFH ,QIODWLRQ )DFWRU 9,)
. HVHMDKWHUDDQ *XU?}

)DNWRU (NRQRPL )(
)DNWRU 3LOLKDQ -DJDDG
3HUVHNLWDUDQ .HUMD :
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/XJDVDQ .HUMD *XUX 7.*

-DGXDO SXOD PHQXQMXNNDQ KDVLO DQDOLVLV EDJL F
GLKXEXQJNDQ GHQJDQ NRQVWUXN ODLQ GDODP PRGHO V
.HUMD *XUX 7.* )DNWRU 3LOLKDQ -DJDD@ $HJUMD )3:$ Gl
GLGDSDWL PHQXQMXNNDQ KXEXQJDQ \DQJ VLJQLILNDQ S
SHPEROHK XEDK EHUVDQGDU .HVHLPEDQJDQ *XUX :DQLW
6HPXD KXEXQJDQ \DQJ VLJQLILNDQ LQL MXJD PHPSXQ\DL
NHUDQD QLODL SHNDOL ODOXDQ VHF NDUDWB@DWLIQ\D WL

-DGXDHVLJQLILNDQDQ 'DQ .HUHOHYDQDQ +XEXQJDQ $QW
6 WUXNWXU

_HVLJQLILNDQD:!

+ X EX D
QJIDQ 1LODL 3HNDC 1LODL

. HUHOHYDC(

)N G 7LGDN 5HO
)3-$ 1. *: 5HOHYDQ
3. 1% 5HOHYDQ
7.% 1% SHOHYDQ
SHWXQMXN 6LJQLILNDQ S 7.* TXIBHMDYHNLWWWDDU DR U XH L

)3-$ )DNWRU 3LOLKDQ -DJDDQ $QDN ) (HMHWDRKW(HNRIIRP £ X X : [
3HQJXMLDQ +LSRWHVLV ORGHO .DMLDQ

-DGXDO PHQXQMXNNDQ KDVLO SHQJXMLDQ KLSRWHVL)
LDLWX 7XJDVDQ .HUMD *XUX GLGDSDWL PHPSXQ\DL SH(
WHUKDGDS .HVHLPEDQEDQ *XB8X :DQLMAMLPSXODQQ\D VH
PHQLQJNDW WXJDVDQ NHUMD GDODP NDODQJDQ JXUX
PHQLQJNDWQ\D EHEDQ NHUMD SHQLQJNDWDQ SURVHYV
SHQJOLEDWDQ EHUOHELKDQ GDODP NRNXULNXOXP NHN
PHQLQJNDWQ\D GDODP XUXVDQ SHQWDGELUDQ PHQ\HEI
VHPDNLQ PHURVRW

%DJL KLSRWHVLY 3HUVHNLWDUDQ .HUMD GLGDSDWL
VLIQLILNDQ WHUKDGDS .HVHEMDKWB UDD Q. HYULR® SIX@IDVDE \
VHPDNLQ PHQLQJNDW WHNDQDQ PHOLEDWNDQ KXEXQJ
SHODMDU UDNDQ VHNHUMD GDQ LQIUDVWUXaD/QXD @G L Wt
JXUX ZDQLWD DNDQ PHURVRW

%DJL KLSRWHVLYV \DQJ EHUGDVDUNDQ MXJD NHSDGD -D
$QDN GLGDSDWL PHPSXQ\DL SHQJDUXK SRVLWLI\DQJ VL
*XUX :DQLBVD S 20HK LWX KLSRWHVLV DGD
.HVLPSXODQQ\D NHVHLPEDQJDQ JXUX ZDQLWD DNDQ F
PHPLOLK PHQJHQDL MDJDDQ DQDN

%DJL KLSRWHVLYV J)DNWRU HNRQRPL GLGDSDWL WLGDN
*XUX DQLERVD S 20HK LWX KLSRWHVLYV DG
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.HVLPSXODQQ\D SHQFDSDLDQ NHVHLPEDQJDQ JXUX ZD
ROHKIDNWRU HNRQRPL )DNWRUHNRQRPL GLOLKDW GDU

"DGXBOQJXMLDQ +LSRWHVLV

+LSRWHVLV %/iHOv{ 1L0C 1;0 6>HOD'H\% :twggt
7. 1 S TWHUL

7.% 1%, >

7. 13%%0 >

7.4 13.2.2 >

7.¢ 130 >

7.% 183 >
31 > ‘LWHUL

3. 1+ >

3. 1+'3 >

3. 1'+56 >

3. 1,7. >
)3 1. > ‘LWHUL
oy > 'LWROI
SHWXOMXN 6LJOLILNDQ SDGD ODADAHWD .H\QNOOD S L DL WK
EHUDGD GL DQWDUD GDO 7 % 7XJ DAHED Q H.UHWD B X U

30 3BHQJXUXVDQ ODVD 3%%0 3HQ\HGLDDQ %PEQUDR3 8U>
3.2.2 3HQJOLEDWDQ .R .R 3. 3HUVHNXERQ DDQ. HHQUD Q- 38D B
7. ,QIUDVWUXNWXU 7HPSDW .HUMD MDB6++X EXE X0DQ B0Q NHD@J B
ODMLNDQ )3-$ )DNWRU 3LOLKDQ -DJDALQ $Q DV B (M PIKNWHRID DN
*XUX :DQLWD

5DMDK PHQXQMXNNDQ KDVLO MDQDDQ DQDOLVLV ERRW
*XUX :DQLWD GL PDQD VHPXD LWHP DGDODK VLJQLILNDQ
GDQ VHPXD GLPHQVL DGDODK VLJQLINDQ S NHSDG
GLWXQMXNNDQ GDODP -DGXDO KXEXQJDQ GL DQWD
WLGDN VLJQLILNDQ WHUKDGDS .HVHMDKWHUDDQ *XUX :D
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5DMDK +DVLO-DQDDQ $QDOLVLVY %RRWVWUDSSLQJ

6HSHUWL \DQJ WHODK GLMHODVNDQ VHEHOXWPXD@WX VHE
PRGHO \DQJ GLELQD SHQLODLDQ DDO0OBKE BBMH WO DE D J
NHEROHKSHHPDIERM@UMWN PHPEHQWXN PRGHO SHQJXNXU
NDMLDQ -DGXDO MDGXDO VHSHUWL GL /DPSLUD/Q G|
\DQJ WHODK GLELQFDQJNDQ VHEHOXP LQL XQWXN
NHEROHKSHUFD\DDQ GDQ GDSDW PHPEHQWXN ORGHO .H!
VHSHUWL GL 5DMDK GL DWDV %HUGDVDUNDQDUWDMDK

SURVHV PHPLOLK LWHP LWHP \DQJ VLJQLILNDHQUWIDKDML
*XUX 7.* WHUGLUL GDULSDGD GLPHQVL %HEMDQ .HUMD
3HQ\HGLDDQ %DKDQ %DQWX OHQJDMDU 3%%0 8UXV
3HQJOLEDWDQ .R .XULNXOXP 3.. %DJL LWHP MBHP GL
%. DGDODK (B (B (B (B (B KDQ\DLWHP (B (B G
VLIJQLILNDQ ODQDNDODEDJL GLPHQVL 3HQIQUXVNDIQ DV
DGDODK (B (B GDQ (B %DJL GLPHQVL 3HQ\HGLDDQ
LWHP LWHP \DQJ VLJQLILNDQ DGDODK (B (B GDQ ( B
8UXVDQ 3HUQLDJDDQ 83 LWHP LWHP\DQJIJBVLJIBLILNDQ
(B GDQ (B B8QWXN GLPHQVL VHWHUXVQ\D LDLWX 3HQJ
LWHP LWHP\DQJVLJQLILNDQDGDODK (B (B GDQ( B
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%DJL .RQVWUXN 3HUVHNLWDUDQ .HUMD 3. PHUDQJNXF
3HODMDU +'3 ,QVIUDVWUXNWXU 7HPSDW .BUMI®B ,7. +X
GDQ +XEXQJDQ 'HQJDQ ODMLNDQ +'0 JWHP LWHP \DC
GLPHQVL +XEXQJDQ 'HQJDQ SHODMDU DGDODK ( B ( B C
GLPHQVL ,QVIUDVWUXNWXU 7HPSDW .HUMD \DQJ VLJQLII
(B ,WHP LWHP\DQJ VLJQLILNDQ EDJL GLPHQVL +XEXQJ
KDQ\D ( B GDQ ( B VDKDMD $NKLU VHNDOL LWHP LWHP
'HQJDQ ODMLNDQ +'0 DGDODK (B (B GDQ( B

8QWXN .RQVWUXN )DNWRU 3LOLKDQ -DJDDQ DQWNPVLDGD
\DQJ WHUOLEDW ,WHP LWHP \DQJ WHUOBEGWQD®J VLJQ
$NKLU VHNDOL EDJL NRQVWUXN )DNWRU (NRQRPL MXJD
LWHP LWHP\DQJVLJQLILNDQLDLWX % GDQ &

. RQVWUXN NRQVWUXN LDLWX 7XJDVDQ .HURD 3XOKK BV
-DJDDQ $QDN GDQ )DNWRU (NRQRPL \DQJ PHUXSDNDQ St
GDQ NRQVWUXN .HVHMDKWHUDDQ *XUX :DQLWD PHUXSD]
WHUQ\DWD EDKDZD NHVHPXD NRQVWUXN \DQJ GD®LOLK L
NHEROHKSHUFD\DDQ VHSHUWL \DQJWHODK GLMHODVND

5DMDK PHQXQMXNNDQ KDVLO MDQDDQ DQDOLBDW3/6 $0
*XUX :DQLWD GL PDQD VHPXD LWHP PHPSXQ\DL QLODL ¢
GLWHULPD LDLWX PHOHELKL NHSDGD VHPXD GLPHQV
MXJD PHOHELKL 1LODL SHNDEL G®DOWX NQ @WWNDXX @ LSOHD
7XJDVDQ .HUMD *XUX 7.* WHUKDGDS .HVHMDKWHUDDQ

3HUVHNLWDUDQ .HUMD 3. NH .HVHMDKWHUDDQ *X L
GDQ )DNWRU 3LOLKDQ -DJDDQ $QDN )3-$ NH . HDBRRKWH

)DNWRU (NRQRPL )( SXOD PHPSXQ\DL QLODL %HW

LDLW X WHUKDGDS .HVHMDKWHUDDQ *X UXV:HDEX.\W D
QLODL5 PHQXQMXNNDQ SHQFDSDLDQ WDKDS .HVHMDK
VHEDQ\DN \DQJ GLVXPEDQJNDQ ROHK WLIJDXDNWRU

7XJDVDQ .HUMD *XUX 7.* 3HUVHNLWDUDQ-OHDWD 3.
$QDN )3-$ VHUWD )DNWRU (NRQRPL )( \DQJWLGDN VLJC
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5DMDK +DVLO -DQDDQ $QDOLVLV 3/6 $OJRULWKP

%HUGDVDUNDQ 5DMDK PHQXQMXNNDQ KPWIL\W KR D Q@ID @ G
PHUXSDNDQ SURVHV WHUDNKLU GL GD.®INP 8D R WHI\ 8B REXQ W >
'DULSDGD NHHPSDW HPSDW SHPEROMEKXED® LHUMWX *SHPE RO*
3HUVHNLWDUDQ .HUMD 3. )DNWRUGRDQ LN RLJI DNDRQER® D N)
KDQ\D \DQJ PHQHUDQJNDQ SHUXEDKDWXNBSODED . HI/GI DK
SHUDWXVDQQ\D UHQGDK WHWDSL EDODGDD® KJHDPRQ AHDQ W
UHVSRQGHQ

'DSDW GLNDWDNDQ GL VLQL EDKD ZD SMRIODXDGIDIMWDW XJ0Q D R QB!
JXUX ZDQLWD 'DSDWDQ GL DWDYV PH@XQQWONNDUD GIDKDHZO DX N
NXUDQJ VHMDKWHUD DSDELOD GLPHKEWDG®LQ SMOIEID ¥ R @OXQD I
PHUHND EHNHUMD 'DSDWDQ NDMLDRQWIOHKKIIRADK.IR@DOLN 7 HW
.HPDPSXDQ OHODNVDQD 3HOEDJDL 3HUBQDGQGD .3HPRHBEQUIXN
SHPLPSLQ JXUX\DQJ PHPHJDQJ EDQ\DNDSGHLDQOUX S WGINR © B R
WHUGLUL GDULSDGD JXUX JXUX \DQPHUOX WB QMDWER @HDQ
PDVD LQVWUXNVLRQDO GL GDODPLBEL®H N DIOUMIDKQ J XM VQPH ULX R
NHVDQ NHSDGD NHSXDVDQ NHUMD VHBRHKIKPQ\WMHREEBX D SXKOJ
\DQJ VLIJQLILNDQ WHUKDGDS KDVUDW SHUVDUDDQDZDO
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*XUX JXUX ZDQLWD EHUNHPXQJN L QHEDM X D) NKHIUDSDI NWHDMFDHPN
NHUMD GL VHNRODK GDQ MXJD W XJDWH®WXQD W GLQURPD
PHUHND 'DSDWDQ ROHK +DU\DQD L PPWICKIOVDDNBMHZDRD W |
HNVSHNWDVL HNVSHNWDVL QRUPDWLWXN ®WVODHNS ZDNR @ D3 HD
WUDGLVLRQDO GL UXPDK WHODK WHEB PY D DDREIVX § Bl & K\ % RD
EHUKHQWL EHNHUMD +DO LQL NHUMDIQED N/ MAHHOMHQIDK \ZHDRYD WA
NHUDQD ULVDXNDQ DQDN DQDN GL WHFSRPW 5 @D QLIDQ \D
EHUSHQGLGLNDQ WLQJJL EHUSHQGD BDRH @ THEDZN DG UVHL I
PHPSXQ\DL PDVD \DQJ VHGLNLW XQW XN PHHEMDDD QWNWE (SIHG [
VHPDVD GL UXPDK :DODX EDJDLPDQDSX® QIRFHRMM D G LZDXQE NV
NDMLDQ WLGDN SHUQDK PHUDVDNDDR R®IKORHNUSHDD\HDED UIDQ
EHQWXN NHWLGDNVHLPEDQJDQ SH URDQQDMUXNNBHUVNHHFDDQ D/ R
QRUPD QRUPD EXGD\D GDQ DJDPD \D @I\ 3 N NEHSJ/N WDV VNG €

.(6,038/$1

%DJL WDKDS NHVHMDKWHUDDQ JXUX ZD Q L WIDKG\WHEDISIDQV L
JXUX ZDQLWD DGDODK EHUDGD GL WDKDS \DQJ UHQGDK
*XUX :DQLWD PHPHQXKL NHVDKDQ GDQ NHEROHKSHUF
3HQFDSDLDQ LQL PHPEROHKNDQ PRGHO KLSRWHVLV VV
NHUDQJND NRQVHSWXDO NDMLDQ 3HQJXMLDQ KLSRWHV
\DQJ GLEHQWXN GLWHULPD NHFXDOL KLSRWHVXVUXDNWR!|
ZDQLWD .HVHOXUXKDQQ\D PRGHO NHVHMDKWHUDDQ J)
PHUXSDNDQ VDWX XVDKD NDOL SHUWDPD XQWXN PHQLC
JXUX ZDQLWD EHUDVDVNDQ IDNWRU IDNWRU SHUDPD
SHUXEDKDQ GDODP WDKDS NHVHMDKWHUDDQ JXUX ZDQ
EROHK GLSHUNXNXKNDQ GHQJDQ PHPDVXNNDQ IDNWRU |

58-8.%1

$EX %DNDU 1 5 ':DQLWD EHNHUMPHRIQ B H@JIXQYX VD!
70 0DOD\VLD -RXUQDO RI 6RFLHW\DQG 6SDFH

YHFNHU * 6 $ WKHRU\ RI WKR QRBPIRF PRXILURIDBI WLP

'KDYDOD . % . 'LY\DVKUHH 5 $ ) 6DNVKL 6 . %DVDYD!I
RQ :RUN/LIH %DODQFH RI:RPHQ 7THDFKHUV LQ D 0DQJD
$VLDQ -RXUQDO RI (GXFDWLRQ DQG 6RFLDO 6WXGLHYV

(JUD 0 'HFNPDQ 0 %DODQFLQJ:RUNDQG )DPLO\
JOH[WLPHDQG &KLOG &DUH LQ WKHE YHGH $B® FRYWWQE
5HYLHZ

JURQH 0 5 ‘RUN IDPLO\EDODQFH 'DODP 4XLFN - &

+DQGERRN RI 2FFXSDWLRQDOSPHIWDICARIQ BW\FKRORI\
$VVRFLDWLRQ :DVKLQJWRQ '&

*RRGH : - $ WKHRU\$PIHHRGBD YQWRBILRRORJIJLFDO 5HYL
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*RRK 0/ 8GLQ $ $EGXO $]L] 0O + 3HUVHSVL
.HVLKDWDQ OHQWDO 'L 6HNROD-RXHQB Q JDIK(EXEBDWL
3VI\IFKRORJ\ &RXQVHOLQJ

+DLU - ) I1HW JHQHUDWLRQ SUHGLFWBRQOPHWULF
, QGXVWULDO ODQDJHPHQW 'DWD 6\VWHPYV

+DLU - ) +XOW *7 0 5LQJOH & 0 $ BDUNWWHEBQY SO UW.L
OHDVW VTXDUHV VWU XFWeRIHO HKEODWIOLRE PIRNGH G 1$Q

.DKQ 5/ :ROIH '0 4XLQQ 53 B6QRHN - 5RVHQ
2UJDQL]DWLRQDO VWUHVV 6WXGLHVRKRUROH\ARIAEO
6RQV

/IDSRUDQ 7DKXQDQ 3HODQ 3HPEDQJXQDQ 3HQGLGLN

.HPHQWHULDQ 3HQGLGLNDQ ODOD\VLD

/IDSRUDQ 7DKXQDQ /HPEDJD 3HQGXGXN GDQ 3HPEDQJXQ
/IHPEDJD 3HQGXGXN GDQ 3HPEDQJXQDQ .HOXDU.
KWWS IDPLO\UHSRVLWRU\ OSSNQ JRY P\ IDSF
1 SGI

ODQDN ( .ODL )DUKDQD . % .HVHGDUDQ WHQV
GDODP NDOD®HBQUIXILR® 2QOLQH70 0DOD\VLDQ -RXUQ
6SDFH

OLQFHU - /IDERU IRUFH SDUWLFLSDWLRQ RI PDUU
VXSSOWLRQDO %XUHDX RI (FRQRPLF5HVHDUFK

1RRU 5DKDPDK $EX %DNDU :DQLWD EHNHUMD G
*HRJUDILD 2QOLQH 70 0DOD\VLD -RXUQDO RI 6RFLHW\ L
1RUDVKLG 2WKPDQ +DP]DKOG 2PDU %HEDQ 7XJDV
3HQJDMDUDQ *XUX 'L 6HNRODK OHOXWJID® 3HPUDNK U
3HQ G L GAR® Q
2]DPL] (W[HEDUULD 1 (PRWLRQDO VWDWW RQ VFKR
IRUWKHUQ 6SDLQ LQ WKBHYEMWD &20SDQROD GH VDO

5RVQDK %LQWL ,VKDN OXKDPPDG )DL]DO $ *KDQL
.ROHNWLI GDODP .DODQJDQ *XUX 6HNRODKX®WBDSOUH V'
.DMLDQ 3HQGLGLNDQ

6DDG 6 6DDG 16 'ROODK 0 8 3HQJDMIBWDRQ NHF
GDQ DPDODQ JXUX PDWHPDWLN VHPDVD SHQMNDDUDQ
-XUQDO 3HQGLGLNDQ 6DLQV ODWHPDWLN ODOD\VLD

6DELO 6 ODULFDQ 6 7KH LPSDFW Rl ZRUNLQJ
FXOWXUH WRZDUGV ZRUN IDPLO\ FRQIOLFMKBPRQJ F
6DUDZDN OXVHXP9RXUQDO

6NDDOYLN ( O 6NDDOYLN 6 'LPHQVLRQV RI WH
ZLWK SRWHQWLDO VWRHYDRUYVDAK RCFKRRPI (GXFED)
' QWHUQDWLRQDO -RXUQDO

<RQJ = <XH < &DXVHV IRU EXUQRXW DPRQJ VHF
VFKRRO WHDFKHUV D Q G SKLHMHMHMIGYKHF B'W UR @/ B QLGHS/
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/1$03,5%1

%YHEDQ .HUM

3HQJXUXVDQ

7XJDVDQ .H

3HQ\HGLDDQ *X U X

BUXVDQ 3HQW

3HQJOLEDWD(

.HVHMDKWHUI

:DQLWD
3HUVHNL%///

NHUMD

+XEXQJDQ 'HQ
ODMLNDOQ

+XEXQJDQ 5D
6HNHUMD

NV

+XEXQJDQ 'HQ
3HODMDU

,QIUDVWUXNW
.HUMD

J)DNWRU 3LOLK
$ODN

YDNWRU (NRQ

ORGHO $vDV 3/6 6(0
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/$03,5%1
_HVDKDQ .RQYHUJHQ $0ID &URQEDFKSRNQWHEROHKSHUFD\DD
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3HWXQMXN 7.* 7XJDVDQ .HUMD *XUX % .XWWEDQ OHDWND
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3. 3HUVHNLWDUDQ .HUMD +,'83 +XEXQ JDIQ DNQIDXN B/KX0 DMLP
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.HUMD +56 +XEXQJDQ 5DNDQ 6HNHUMD M'ION-DXE X3QIP QD'M\@ R
3LOLKDQ -DJDDQ $QDN )( )DNWRU (NRX®RMXWU X .*:D GLWHDM D K

3 )DNWRU 3HPXDWDQ )DNWRU $9( 3XU&®WSHO 19D WBLIDRYE OHKJ |
&5 .HEROHKSHUFD\DDQ .RPSRVLW
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$QDOLVLV )RUQHOO /DUFNHU &ULWHULRQ
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/$03,5%1
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3(1*$58+ 3(1*+$<$7%$1 .(1',5, +,6%%$+.(1',5,'$1

+,6%$+ 626,/ 7(5+$'$3$08/$1 3(L*+$<$7$1$.+/$.

085, 086/,06(.2/$+0(1(1*$+"',0$/$<6,$ $1%$/,6,6

3/6 6(0 3$57,$//($67 648%$5(6 6758&785%/(48%$7,21
02'(/,1*

5RV $UQL]D =DNDULD
ORKG ,vD +DP]DK
.KDGLMDK $EGXO 5D]DN

-DEDWDQ 3HQJDMLDQ ,VODP GDQ ORUD®I][8Y .0PS R WLHQ UNRX BRIP4 LS JIP
YDNXOWL 3HQGLGLNDQ 8QLYHUVLWLDHEDIMBKDD|® BBODRVH G X0®\O D
YDNXOWL 3HQGLGLNDQ 8QLYHUVLWLDHERDGVYMDK WDPDNEXNFBGX P\

$EVWBBRJIJDUXK RULHQWDVL GDODPDQ VHVHRUDQJ LQGLYLC
EXGD\D GL SHUVHNLWDUDQ PXULG PHUXSDNDQ IDNWRU \DQJ
SHQJKD\DWDQ DNKODN PXULG GDQ UHPDMD OXVOLP -LND IDN
\DQJ FXNXS NHSDGD QLODL DJDPD HWLND GDQ PRUDO PDND |
GDQ PHPELPEDQJNDQ PDV\DUDNDW 7XMXDQ NDMLDQ LQL DG
GDODPDQ LDLWX SHQJKD\DWDQ NHQGLUL GDQ KLVEDK NHQG!
VRVLDO \DQJ GLUDPDONDQ PHPSXQ\DL SHQJDUXK WHUKDGD S
OXVOLP VHNRODK PHQHQJDK GL ODOD\VLD .DMLDQ PHOLEDW N
PHQHQJDK GL VHOXUXK 0DOD\VLD VHEDJDL UHVSRQGHQ .DI
NXDQWLWDWLI \DQJ PHQLQMDX SHUVHSVL PXULG EHUNDLW!]
NHQGLUL GDQ KLVEDK VRVLDO WHUKDGDS VHSXOXK DPDODQ
DPDODQ DNKODN WHUKDGDS $0O0ODK 5DVXO0O 6$%: $0 4XUYD(
PDV\DUDNDW DODP VHNLWDU GDQ QHJDUD ,QVWUXPHQ NDN\
VHOLGLN\DQJPHQJDQGXQJL LWHP ,WHP LWHP VRDO VHOL
OLNHUW SRLQ 'DWD\DQJGLSHUROHK GLDQDOLVLV GHQJDQ

3DUWLDO /HDVW 6TXDUHV B6WUXFWXUDO (TXDWLRQ ORG
WHUDNKLU ORGHO 3HQJKD\DWDQ $NKODN OXULG OXVOLP 6
'DSDWDQ RBIQXDMXNNDQ WHUGDSDWQ\D KXEXQJDQ \DQJ V
SHQJKD\DWDQ NHQGLUL GHQJDQ OLPD DPDODQ DNKODN PXL
NHQGLUL GHQJDQ VHSXOXK DPDODQ DNKODN PXULG OXVOLP
GHQJDQ VHPELODQ DPDODQ DNKODN PXULG OXVOLP 6HWHL
NRQVWUXN KLVEDK NHQGLUL SDOLQJNXDW PHPSHQJDUXKL DI
NRQVWXN SHQJKD\DWDQ NHQGLUL GDQ KLVEDK VRVLDO .DM
\DQJ PHPSHQJDUXKL DPDODQ DNKODN PXULG OXVOLP VHNROTL
KLVEDK NHQGLUL DGDODK VDWX IDNWRU \DQJ ZDMDU GLNHP
'LFDGDQJNDQ DJDU NDMLDQ DNDQ GDWDQJ GDSDW PHPELQD
NRPSUHKHQVLI XQWXN GLIJXQD SDNDL GLSHULQJNDW VHNROD

.DWD .X@HAQJKD\DWDQ .HQGLUL +LVEDK .HQGLUL +LVEDK 6F
$NKODB 6(03DUWLDO /HDVW 6TXDUHV 6WUXFWXUDO (TXDWLR
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3(1*(1$/%$1

'DODP IDOVDIDK SHQGLGLNDQ ,VODP SHUNDUD \DHULEDGILQ J
DWDX VDKVLDK NHPDKLUDQ VLNDS GDQ SDQGDQJDQVKLGXS
GHQJDQ SHQJHWDKXDQ NHPDKLUDQ GDQ SHQJDKD\DWDQ WH!
,VODP DO 4XU DQ GDQ DV 6XQQDK 1RRU +LVKDWWLI XWQP M X
)DOVDIDK 3HQGLGLNDQ .HEDQJVDDQ )3. \DQJDHEHUMIM XD G
KDUPRQL GDQ VHLPEDQJ GDUL VHJL LQWHOHN URKDQL N
NHPHQMDGLDQ PXULG 3330 .30 PHQHWDSNDQ EH
PHVWL GLPLOLNL ROHK PXULG KDUL LQL ,QL NVHU RBI\PYONK 5HDQ
PHPLPSLQ NHPDKLUDQ GZLEDKDVD LGHQWLWL QOQVR®QDO
.DMLDQ PHQJHQDL SHPEDQJXQDQ PRGHO LQL EHUJDQWXQJ ¢
SHODMDUDQ 3HQGLGLNDQ ,VODP WHODK PHEMDG L L[SDLDGH R UE
PHPEDQJXQNDQ GDQ PHPEHQWXN VDKVLDK SHODMDOPWHFDULD
GDQDPDODQ .DPDUXO $]PL $E +DOLP

3DGD PDVD \DQJVDPD DQMDNDQ NHWLJD GDOD® 3HODQ 3

+ DGDODK OHODKLUNDQ 5DN\DW \DQJ OHQJKRNDWL 1L
PHQFDSDL WUDQVIRUPDVL LQLLDODK GHQJDQ PHQIXNXKNDQ
GDQ 3HQGLNDQ ORUDO XQWXN PHQHUDSNDQ QLODKIAMDL P X
JHQHUDVL PXGD DNDQ PHPLPSLQ QHJDUD SDGD PD®D IDNIIDQ GL
.DZDORQG HW DO 20HK LWX MDWL GLUL ®DRDPDXLEDQ
PHUHND VHMDN NHFLO -LND WLGDN PDW ODPXVWE Q DIVILARIXPISV
LVX GLVLSOLQ PRUDO GDQ DNKODN WHUXV ZXMXGNDEDQ SH(
VHKLQJJD LD PHQFDEDU NHZLEDZDDQ JXUX ODUG]NYK 1XL
GLVLSOLQ DNKODN GDQ PRUDO EROHK GLWDNULINQ@D VHED
PHQJJDQJJX SURVHV EHODMDU PHQJDMDU GDQ RSRIQDVL EL
&RQWRK VDODK ODNX GDQ DNKODN WHUPDVXN EHUFC
PHQJKRUPDWL JXUX PHODQJJDU SHUDWXUDQ EXOL PHURNR
XJXWDQ JDQJVWHULVPH GDQ SHOEDJDL ODJL NHVDODKDQ ¢
JHUQHW HW DO SREHUV 7HUQ\DWD KDO LQL VH
WHUXWDPDQ\D JXUX 3HQGLGLNDQ ,VODP \DQJ EHUWDQJJ;
PHPEHQWXN DNKODN GDQ DGDE PXULG PHUHND PBI®DOXL F
.DPDUXO $]PL 'DODXSXQ XVDKD WHUXV GLODNXNDQ XQ
DNKODNLQL NHPHURVRWDQ DNKODN PDVLK EHUODNX GDQ PH
BHSHUWL \DQJ GLODSRUNDQ SDGD WDKXQ GDWD \
PHQXQMXNNDQ EDKDZD EXDK VHNRODK PHQJKDGDSL PDVI
ODJL GLNHQDO SDVWL PHPSXQ\DL NHFHQGHUXQJDQ XQW
6HEDJDLPDQD \DQJ GLODSRUNDQ SDGD WDKXQ VHUDPDL
SHODMDU VHNRODK PHQHQJDK WHUOLE D WD®HIQIDIQQIH ML

6DODK ODNX GLVLSOLQ \DQJ SDOLQJ ELDVD GBPONNXNNXNNDOQ
SRQWHQJ VHNRODK EHUNHODNXDQ NXUDQJ VRSDQ WLGD
NHNHPDVDQ GLUL PHURNRN PHOLEDWNDQ GLUIGGDRQGIIANXNW
PXVQDK +DULWYV $V\UDI -HQLV VDODK ODNKDOG/MD Q EG D DMP.

GLWXQMXNNDQ GDODP -DGXDO
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-DGXDO 6WDWLVWLN VDODK ODNX PXULG

%LC6DODK ODNX -XPODK

3RQWHQJVHNRODK
. XUDQJVRSDQ

7LGDN SHQWLQJNDQ PDVD
.HNHPDVDQ GLUL

5RNRN

%HUXQVXU MHQD\DK
.HQDNDODQ

% X O L

%HUXQVXU NHOXQFDKDQ
IDNX PXVQDK

-XPODK

6XPEHU $VWURF$ZDQL

/IDSRUDQ VWDWLVWLN -DEDWDQ 3HUDQJNDDQVADOD\VLD
PHQXQMXNNDQ EDKDZD ELODQJDQ SHVDODK MXYDQD WH.
GLOLKDW SHQLQJNDWDQ SDGD MXPODK SHVDODBDDQJ WHUO

RUDQJ SDGD GDQ RUDQJ SDGD 7HUGDSDW SHQ>
RUDQJ GDQ VHEDQ\DN RUDQJ WHWDSL LD PHQLQJN
RUDQJ

-DGXDO %LODQJDQ SHVDODK MXYDQD PHQJLNXW WDKXQ

7TDKXQ %LODQJDQ SHVDODKI I

6XPEHU -DEDWDQ 3HUDQJNDDQ ODOD\VLD

. XUDQJQ\D SHQJKD\DWDQ DNKODN GDODP NDODQJDQ |
NHPHURVRWDQ DNKODN DGDE GDQ GLVLSOLQ LQLIE®IWURDN X
PHQXQMXNNDQ EDKDZD WDKDS SHQJKD\DWDQ DNKODN
UHQGDK GDODP ELGDQJ SHQWLQJ VHSHUWL NHZDMLS®DQ VRO
GDQ DGDE SHUJDXODQ :DODX EDJDLPDQDSXQ NDMLDQ 5RVC
KDQ\D SHODMDU PHQJDKD\DWL DNKODN GDQ WQ GHQIDRH QJ
DPDODQ VRODW IDUGX OLPD ZDNWX PHQGHG DK NKD ® QUWDIXUDIS S+
SHODMDU\DQJPHQ\DWDNDQ EDKDZD PHUHND PHODNXNDQ VR

20HK LWX VDWX PRGHO SHQJKD\DWDQ DNKODN GLEDQJX
JXUX SHQGLGLNDQ ,VODP SLKDN VHNRODK .30 GDQ LEX ED:
DNKODN \DQJ WHJXK GDODP NDODQJDQ PXULG PXULG VHNROI
SHQ\RNRQJ NHSDGD PRGHO NHPHQMDGLDQ PXULG 3330
NXULNXOXP \DQJ GLDSOLNDVLNDQ GDODP VLVWHP SHQGLGL
JDJDO QDPXQ GLVDPSLQJSHODNVDQDDQ PRGHOFPEBHDQ@HU
GDQ ULQWDQJDQ GDODP XVDKD PHQLQJNDWDQ SHQJKD\DWD (
7LQMDXDQ OLWHUDWXU PHQJHQDL PRGHO DNKIKON \DQJ VHC
%XHUDK HW DO 6LWL 1IRRUELDK $NEDU GDQ
PHQXQMXNNDQ EDKDZD NHHPSDW HPSDW HOHPHQ PRGHO LI
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OXVOLP HOHPHQ IDNWRU SHQJKD\DWDQ NHQ & DWIP HHD FDAMHADRIU
KLVEDK NHQGLUL EHOXP GLNDML VHFDUD VHDS QWHHIN 2 QM IGD
SHUVSHNWLI\DQJOHELK OXDV\DQJPHOLEDWNDQ VHOXUXK 0|

'DODP IDVD DNKLU SHPELQDDQ ORGHO 3HQJKD\DWDQ OXUL:
ODOD\VLD LQL DGDODK IDVD SHQLODLDQ NHEROHKJIXKJDW Q PR
GDODP DQDOLVLV IRNWRU IDNWRU \DQJ PHPSHQNRDRKLQDLP D
XQWXN PHQJDQDOLVLYV IDNWRU SHQJKD\DWDQ NHQG.DUL DNV
\DQJDNDQ PHQMDZDE SHUVRDODQ NDMLDQ EHULNXW

$SDNDK WHUGDSDW KXEXQJDQ \DQJ SRVLWLI DQWDUD S|
PXULG KLVEDK NHQGLUL GDQ KLVEDK VRVLDO WHUKDGDS
$SDNDK SHPEROHK XEDK SDOLQJ NXDW \DQJ PHPSHQJDU
OXVOLP"

7,1-$8%$1/,7(5%$785

'DODP PHQMDODQL NHKLGXSDQ VHKDULDQ SHUNDWD SHUW
EHULQWHUDNVL VHVDPD PDQXVLD DGDODK D MNKWOHDWHERDQ GH U
-LND DNKODN \DQJ GLWDPSLONDQ LWX EDLN PDNDGWDRQJJIDS
EHJLWXODK VHEDOLNQ\D 20HK LWX DNKODN SD GDDI\DIDG D QJ
SHULEDGL VHVHRUDQJ OHQXUXW NDPXV $UDE /HDJXH (GX
2UJDQL]DWLRQ SHUNDWDDQ DNKODN EHUDWDHE® GDULSTC
NKDODPOD®J EHUHUWL PHQFLSWDNDQ DWDX PHOBI DGR & DY W D
SXOD EHUPDNVXG SHQFL $WWDB R QD N BMEMEER O M DPD NHS
SHUN D DNKAOTXQ \DQJEHUPDNVXG NXPSXODQ VLIDW PDQ X\
DVSHN ODLQ LVWLODK DNKODN PHUXMXN \NHB® GIDG\DIWD WDV
KLGXS GDQ PDUXDK VHVHRUDQJ DWDX NXPSXODQ KDQXVLD
VLVWHP NHSHUFD\DDQ VHVHRUDQ MXJD VGIBUP DU XN XC® §® P EL+

ORKG 1DVLU ,EUDKLP $NKODN MXJD EROHK PHUX
SHUEXDWDQ DWDX WLQJNDK ODNX VHVHRUDQJ \DQDWLLKG R U|
VHKLQJJD VLIDW VLIDW WHUVHEXW PHOHNDW SDEIDRNM G DV Q J
GDQ VSRQWDQ WDQSD EHUILNLU

,PDP $0 *KD]DOL PHQ\DWDNDQ EDKDZD DNKODN MX.
\DQJ WHIXK\DQJPHQXQMXNNDQ NHNXDWDQ DNLGDKKXKHVHRUTL
GDQ XWXK DNDQ PHQMDGL EHQWHQJ GLUL GDQ PHPBIQLKDUD
EROHK PHQGRURQJ PHUHND XQWXN PHODNXNDQ DNKODN \
PHQ\RNRQJ SHQGDSDW LQL GHQJDQ PHQ\DWDNDQE®DRDQ®D DN
VHVHRUDQJ LQGLYLGX \DQJ PHPSXQ\DL PDNQDWMBI@QN HiNNKINXQ
GDODP WLQJNDK ODNX DWDX WLQGDNDQ \DQJ VDP DGID®D EDL N
=XONLIOHH DNKODN LDODK ELGDQJ \DQQ XH@®JNDQIL V
GLWXQMXNNDQ GDODP WLQJNDK ODNX DWDX WRQUGQ DNE CBN
GDUL SHOEDJDL VXGXW SDQGDQJDQ OHQXUXW $0O *KD]DOL
EHUPXOD GHQJDQ SHUNHPEDQJDQ DNDO MDVPDQL QDOXUL
WHUPDVXN DVSHN DJDPD DNLGDK LEDGDK DNKODNWLDQ EXG
SHQJDK\DWDQ WHUKDGDS DO 4XU DQ GDQ VXQQDK 5DVXOX
EHUNHOXDUJD GDQ PXDPDODK PDQXVLD $VSHN LQLNSLEDKD.
WHUKDGDS NHDJDPDDQ GLUL GDQ VRVLDO 6HEDR@INKY DN
,VODP NHSDGD OLPD MHQLV DNKODN WHUK D®&DN BAODKQ ®IOL
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VHPHVWHU +XEXQJDQ \DQJ VHQWLDVD EHUXEDKPDQWWDIUD PC
GDQ GHQJDQ $OODK VHEDJDL SHQFLSWD DGDODK @BHW®XDQ DVS|
GDODP ,VODP $0 4DUDGDZL 'DUUD] 3 HOUXL G I M D WDS D
ROHK PDQXVLD LDODK KXEXQJDQ GHQJDQ $O0ODK MGOIDDQD ¢
KDQ\DODK LNKODV DPDQDK GDQ WDTZD NHSDGD I'D 6HOD
WHUPDVXN LQWHUDNVL KDULDQ \DQJ PHOLEDWR)OOPEDGRQ
RUDQJ PHQLODL RUDQJ \DQJ DGLO NDVLK VDD QX EXHPIDIQ O H
GHQJDQ DODP VHPXOD MDGL \DQJ WHUGLUL G D QMSDUID ODXLRE
WHUPDVXN PHQMDJD GDQ PHPHOLKDUDQ\D GHQDDNQ EQQNDV H U
GHQJDQ VHZHQDQJ ZHQDQJQ\D NHUDQD DODP MXJD PHUXSI
4DUDGDZL

'‘DODP NDMLDQ LQL HOHPHQ DPDODQ DNKODNNHDB ® X $H® O
OXVOLP DGDODK DPDODQ DNKODN WHUKD G DNHEOX®K D5 DX X &
UDNDQ PDV\DUDNDW DODP VHNLWDU GDQ QHJMWRXV(OHPH
PDQDNDOD HOHPHQ IDNWRU PHPSHQJDUXKL VHSHQ®/ILUIIDNWF
GDQ KLVEDK VRVLDO PHUXSDNDQ NRQVWUXN H[RIJIHQRXYV

J)DNWRU IDNWRU 3HQJKD\DWDQ $NKODN OXULG OXVOLP

3HQJKD\DWDQ PRUDO SHODMDU GLSHQJDUXKL ROHK SHOED:
IDNWRU KLVEDK NHQGLUL GDQ IDNWRU KLVEDK VRVLDO W
SHQJKD\DWDQ NHQGLUL EROHK GLWDNULINDQ VHEDJDL ID
PHQGDODP WHQWDQJ LOPX DIJDPD .HGXD GXD IDNIWDROWPEQL P}
SHPEHQWXNDQ DNKODN $NEDU $]PD 3HPDKDPDQ
\DQJ NHWDUD WHUKDGDS SHQJKD\DWDQ DN K O DMNMIHO/MDHIDRID Q
\DQJ VHLPEDQJ GDQ DPDODQ DNKODN \DQJ EHUWHMRDXYD® $K
$]PL -DVPL *LQDQMDU .XUQLDZDWL =XKUL QL
DNLGDK \DQJPHUXSDNDQ DVDV NHKLGXSDQ GLULGHIWINDU |
PDV\DUDNDW GDQ GLUL PHUHND VHQGLUL $GRQWSG&DEZW XD
MXJD EROHK PHQ\HEDENDQ NHPXUXQJDQ GDQ SHPEXQXK GLU
NHIDKDPDQ LEDGDK -DPDOLDK 'LGRGR ODHPXQDK

GDQ NHIDKPDQ DNKODN ORKG .KDLUL ORKDPDG .KDLUL
SHQWLQJ\DQJ PHPSHQJDUXKL SHQJKD\DWDQ DN KIONKKN\O®HMO D M
MXJD SHQWLQJ GDODP SHQJKD\DWDQ DNKODN PXULQ OXVOLTF
WDVDZXU GDQ WLQJNDK ODNX HOHPHQ SHUQYBHQ\WGPDE®B D
SHQJDKD\DWDQ 3HQGLGLNDQ ,VODP PHQXUXW $]PD 3
PDWODPDW )3. XQWXN PHZXMXGNDQ LQVDQ VHLPEDQJ HOHP
LQWHOHN URKDQL HPRVL GDQ MDVPDQL

6HODLQ LWX KLVEDK NHQGLUL DGDODK DQWDUD NRPSR
SHODMDU OXVOLP )DNWRU LQL EHUODNX GDODPUBDURNG LD NS H
ODQJVXQJ GDQ WHODK PHPEHUL NHVDQ NHSDGD NHWLGXSDC
GDODP SHQJDPDODQ DMDUDQ ,VODP GDODP NHKLGXEAD VHKE
EXGD\D SHPEHODMDUDQ GDQ LOPX GDODP SHQGLIILWEDIX,VOL
NHQGLUL GDQ SHQJKD\DWDQ DNKODN SHODMDUL 6BEmIDLPLC
$LQXO ODUG]LDK PXKDVDEDK GLUL WHUPDVXD @NLWQLUNLU
WHODK GDQ DNDQ GLODNXNDQ OXKDVDEDK GLODNXNDQ XQW
OHELK EHUWDQJJXQJMDZDE WHUKDGDS SHUNDUD HJHINAH U H N



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWL®I. QWO DEDB 6
& (,66(

XQWXN EHUKHQWL PHODNXNDQ SHUNDUD \DQJ WLGDMN EDLN
NHKLGXSDQ PRGHQ NHUDQD LD PHQGLGLN GDQ PHQJDZDO KI
QLNPDW GXQLD PHODNXNDQ VHVXDWX PHQJLNXW DDD4XU DC
GDULSDGD VLIDW PD]PXPDK \DQJ PHQ\HEDENDQ NBIWBMDWM D Q
$LQXO 0ODUG]LDK ODUG]HODK HW DO PHPEDKDJLNE
EDKDJLDQ PXV\DUDWDK SHUMDQMLDQ KDWIX PPXUKIDVOCEELCKK
SHUKLWXQJDQ DPDODQ PXYDTDEDK SHQHJXKDQ NHURKD
MLZD )DLUX]]DK SXOD PHPEDKDJLNDQ NHOMPDILPD
NDWHJRUL KLVEDK WLQJNDK ODNX KLVEDK QDIVX GDQ KLVED

SHVHNLWDUDQ VRVLDO DGDODK NRPSRQHQ NHWNJD \DQJ
SHODMDU ODUG]JHODK ORKDPDG )DGOL 1RU +DMDWL )DW

6XKDLPL OHQXUXW ODUG]JHODK GDQ ORKG )DGKOL
PDNVLDW GDQ MHQD\DK \DQJ PHOLEDWNDQ U iQPNDH/NDX G D\QH D DE
SHQJDZDVDQ DWDX SHQJDZDVDQ LEX EDSD +DVLO NDMLDQ
VRVLDO PHPSXQ\DL NHVDQ SRVLWLI WHUKDGDS SHREBQ@ XND
LWX SHQ\HOLGLNDQ PHQXQMXNNDQ EDKDZD SHUYMBYL SHO|
GDWDQJ GDULSDGD JXUX LEX EDSD UDNDQ VHNEDW MLHIDWH N
PHUHND PHPSXQ\DL NHVDQ NH DWDV SHQJDK D MDNRKD QB KD N
DO PHQGDSDWL EDKDZD SHQGLGLNDQ DJDPD \DQJ GLEF}
NHVDQ \DQJ EHVDU WHUKDGDS SHPEHQWXNDQ DNKODN SHO|
PHPELQD DNKODN \DQJ EDLN GDQ PXOLD PHPHUOXNDQ SHQC
8QWXN PHQFDSDL NHPHQMDGLDQ PXULG \DQJ WMLFED GURN bl
SHPEHODMDUDQ WLGDN IRUPDO VHSHUWL PHQMDOD Q&INHK L ¢
SHUJDXODQ GHQJDQ UDNDQ VHED\D SHUOX GLEHUL SHUKDYV
EHUSHQGDSDW EDKDZD SHUVHNLWDUDQ VRVLDO VDRJDW PH
PHQJJDULVNDQ OLPD NDHGDK SHQGLGLNDQ DNKODN \DQJ E
QDVLKDW SHUKDWLDQ GDQ KXNXPDQ

0(72'2/2*,
.DMLDQ LQL DGDODK VHEDKDJLDQ GDULSDGD NBDMUBK 'D5N DHXYV |
.DMLDQ SHND % HQWXN GDQ 3HPEDQJXDQ .OHLQ LSD FKH\

IDVD SHQ\HOLGLNDQ LDLWX IDVD DQDOLVLV NHSH@ XD\D 1DV
SHQLODLDQ NHEROHKJXQDDQ .DMLDQ LQL KDQ\DIPLHD@QI RN XV
NHEROHKJXQDDQ PRGHO

)DVD SHQLODLDQ NHEROHKJXQDDQ PRGHO DGDODK VDW
PHQJHVDKNDQ PRGHO SHQJKD\DWDQ DNKODN PXULGQOXVOLP
GDVDKNDQ ROHK SDQHO SDNDU SDGD IDVD UHND EHQWXN GI
GLIJXQDNDQ XQWXN PHPEXDW SHQLODLDQ LDODK NEHG®K WL
OXVOLP WLQJNDWDQ GL VHOXUXK ODOD\VLD %O®RNDMINDYV
PHQJLNXW JRQ LDLWX JRQ XWDUD \DQJ PHOLEDWND G®HOHWVL
.HGDK 3XODX 3LQDQJ GDQ 3HUDN ]JRQ WHQJDK .XDR® /XPS>
VHODWDQ -RKRU 1HJHUL 6HPELODQ GDQ 0H@D N8I K PROQY WALPY |
JRQODOD\VLD WLPXU 6DEDK 6DUDZDN GDQ /DEXDQ

%HUGDVDUNDQ HQUROPHQ GDULSDGD %DKDJLDQ 3HUDRQI
(35" .30 SRSXODVLPXULG OXVOLP WLQIJNEMDM XPOOXU
RUDQJ 6DPSHO EDJL NDMLDQ WLQMDXDQ LQL GLSLOLK
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SHOEDJDL SHULQJNDW PXOWLVWDJH FOXVWH G VDOIPSIGD J
SRSXODVL \DQJ VDQJDW EHVDU GDQ PHOXDV GDUL VHJL WDE
OHUXMXN NHSDGD MDGXDO SHQHQWXDQ .UHMFLH ORUJDQ
RUDQJ MXPODK VDPSHO PLQLPXP \DQJ GLSHUOXNDOQ
UHVSRQGHQ 1DPXQ \DQJ GHPLNLDQ SHQJNDML FXED PHQJX
OHELK EHVDU LDLWX VHUDPDL EDJL PHQPBSWDDIQ VENWHBDQ
GDWD GLEHUVLKNDQ KDQ\D VDKDMD GDWD GDSDW GLJXQD

-DGXDO %LODQJDQ6DPSHOOHQJLNXW =RQ

I1HJHLU -31 33" =RQ %LO 6D 1DPD 6HNRO
SHUDN -313HUDI 33'/DUXW S8WDUD 60. ' DWR .DPDU
6HODQ. -31 6HOD( 33'+XOX OD %DUDW 60.-DODQ 7LJD
-RKRU -31-RKRLUL 33'0XDU 6HODWDQ 60. 3HNDQ %DUX
6DEDK -316DED!}t 33'"6LSLWD( ODOD\VLD" 60.3HQJLUDQ 21
.HODQVWV -31 . HODC 33" %DFKRN 7LPXU 60. -HODZDW

SHQGHNDWDQ \DQJ GLIJXQDNDQ GDODP IDVD LQL DGDOD
PHOLEDWNDQ VRDO VHOLGLN PXULG 'DSDWD@MNMOIMLDQ GLDQ
BQWXN PHOLKDW NHEROHKJIJIXQDDQ PRGHO DQDOLVLV PRG
GLMDODQNDQ 'DODP NDMLDQ LQL KDQ\D PRGHO VWBE XNW XU
SHUVRDODQ NDMLDQ

.DMLDQ LQL WHODK PHQGDSDW NHEHQDUDQ GRDLSDGD
UXMXNDQ .30 HUDV -DEDWDQ 3HQGLGLNDQ
-31- 36 -0G -DEDWDQ 3HQGLGLNDQ 1H8HUL .HODQ

-0G -DEDWDQ 3HQGLGLNDQ 3HUDN UXMXND@WD®13N 6
3HQGLGLNDQ 1HJHUL 3DKDQJ UXMXNDQ -313 636 -0G
BHODQJRU UXMXNDQ -316 63" e GDQ -DEDWDQ :
UXMXNDQ -316%+ 636 -0G

'$3$7%1.$-,%1
3URILOS5HVSRQGHQ

-DGXDO PHQXQMXNNDQ MXPODK ELODQJDQ UHVSRIQWEHQ \D
GDULSDGD RUDQJPXULG OHODNLGDQ RUDQJPXULG SHU

-DGXDO 3URILOS5HVSRQGHQ

f._(.f <2f‘%of° :t"f__ofo

fZfec< sst us”
Pt —f- tvz x{"

ORGHO 3HQJXNXUDOQ

$QDOLVLY . HVDKDQ GDQ . HEROHKSHUFD\DDQ
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$QDOLVLY NHVDKDQ GDQ NHEROHKSHUFD\DDQ NRQVWU X
LWHP GDODP VHWLDS ELQDDQ PHPHQXKL SLDZDWX@®EQEBLNL
*HIHQ HW DO IDUENHU )RUQHOO +DLJ HW DO
SHQJXNXUDQ PHPSXQ\DL NHWHNDODQ GDODPDQ \DQJ WLQ.
NRPSRVLW DSDELOD QLODL \DQJ GLSHUROHK DGDODK VHNXU
BHNDUDQ %RXJLH 7DPEDKDQ SXOD QLODL NRQYHUJH
VHSHUWL \DQJ GLWXQMXNNDQ ROHK VNRU S X UB@HEY.B U LQOL@D
$QDOLVLV LQLPHQXQMXNNDQ EDKDZD VWUXNW XWNDM LD C

-DGXDO 'DSDWRQEMUDKRQW 9DOLGLW\

&RPSRV $YHUD

JLUVW 2U' 6HFRQG 2 5SHOLDE 9DULD
&RQVWU> &RQVWL WHP /RDGLC &5 (I WUDF
$9(
$PDODQ,EC $$)
)DUG X $$)
$9%)
$3)
$3)
$PDODQ ,EC $$6
6XQDW $56
$$6
$PDODQ 6LI $$7
7HUSXML $%7
$$7
$$7

$NKODN $3%)
7THUKDGD

$$6
OODK
¥ $$7

OHQJDVLKL
OHPXOLDNTEL $5.
5DVXOXO0OI o5

$5.
$5.

OHQFRQWR| $5&
5DVXOXO0OTI $58

$5&

$NKODN  §5.

7HUKDGD
5DVXOX0 $°&
OHQJKRUPD $4+
4XU DQ $4+
$4+
$4+

%HULQWHU $4,
GHQJDQ $0 $4

$4,
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$NKODN  §4+
7HUKDGD
4XU DQ 4.

$GDE 3HUJC g
G
$'*
G

$GDE %HUS $'3
$'3
$'3
$GDE ODND( $'0

OLQXP $'0
$'0

$GDE 3HUFI $'&
$'&
$'&

OHQMDJD $' %

HEHUVLKD 4 0

"HNHPDVD

Q $'%

6HEDJDL 0X $'3/
$'3/

$'3/

$NKODN g+

7HUKDGD . g

$'0

$'&

$'%

$'3/

OHQ\D\DQJL $..%

OHQJDVLKL .

%DSD $..%
$.,%
$..%
$.. %

OHQ\D\DQJL $.%.

PHQJDVLKL $. 3.

EHUDGLN G $ &

NHUDEDW e
$.5.

$NKODN  §$..%

7HUKDGD

_HoxpuJr 3%
6LNDS WHU $+6

IXUX $+6
$*6
$*6

%HULQWHU $* 0%

GHQJDQ JX! %%
$*%
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$*%

g$NKODI $76
7HUKDGD $*%

$SNKODN 7H! $56
5DNDQ $56
$56
$56
OHQJKRUPD $0+-
_LUDQ $0+.
$0+-
$0+-
$GDE GL PH $006
VRVLDO $006
$006
$NKODN  §0+-
7HUKDGD
opvipupn $006
OHQJKDUJD $$567
WXPEXKDQ $$67
OHQJIDVLKL $$6 %
ELQDWDQJ $%6%
$$6%
OHQMDJD KI $$63
DZDP GDQ
SHUVHNLW! $$63
$$63

$NKODN $$67
7THUKDGD $$6%

ODP 6HN
s $$63

$NKODN 7HI $166
1HJDUD $166

$166
$166
$166
_HIDKDPDQ )$.
)$.
)$4
)$4
)$4
)$4
)$4
)$4
)$4
), %
), %
), %
), %
3HUDVDDQ 5%.
5%.
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5%.
5%.
5%.
5%
5%
5%
3HQJKD\.HIDKDPDQ
.HQGLU 3HUDVDDQ
+LVEDK KDV ++ 9% -
MLZD 4% -
++9% -
++75
++75
++75
+LVEDK WL( +737
ODNX +737
+737
+737
+737
+LVEDK QDI +171
+171
+171
+LVEDK .F +LVEDK KDWL
+LVEDK WLQJ
+LVEDK QDIV.
+LVEDK LEX +6,%
+6,%
+6,%
+6,%
+6,%
+LVEDK JXU +66*
+66*
+66*
+66*
+63*
+63*
+63*
+63*
+LVEDK UDD +635
+635
+635
+635
+635
+LVEDK +630
PDV\DUDND +630
+630
+LVEDK VHNM +636
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+636
+636
+636
+636
+LVEDK NHL +63.
+63.
+63.
+63.
+63.
+LVEDK 6!l +LVEDK LEX E
+LVEDK JXUX
+LVEDK UDND
+LVEDK PDV\I
+LVEDK VHNR
+LVEDK NHUD

-DGXDO /RDGLQJ 1LODL &URQEDFK $\0S&KD GIRP $RN U WIFHDOOLLE) QF
(IWUDFWHG $9(

"RQVWUXN /RDGLQ. &$ &5 $9(
! ! !

$NKODN 7HUKDGI
$NKODN 7HUKDGI
$NKODN 7HUKDGI
$NKODN'LUL
$NKODN 7HUKDGI
$NKODN 7HUKDGI ray{u
$NKODN 7HUKDGI
$NKODN 7HUKDGI
ODV\DUDNDW
$NKODN 7HUKDGI
BHNLWDU
$NKODN 7HUKDGI
3HQJKD\DWDQ .H
+LVEDK .HQGLUL
+LVEDK 6RVLDO

BHWHODK PHQ\HOHVDLNDQ DQDOLVLV NHVDKDQ LQW]
NHPXGLDQQ\D PHODNXNDQ DQDOLVLV NHVDKDQ GLVNULPLQ
EHUEH]D DQWDUD VDWX VDPD ODLQ \DQJ GGRS DO LI IGOMDIALC
GLVNULPLQDVL +DLU HW DO 5DPD\DK HW DQOWHQW D@L P
PHQJDSD VHWLDS VWUXNWXU PHPSXQ\DL FLUL WHUNMGDQNGLUL ¢
GDSDW GLXNXU ROHK VWUXNWXU ODLQ 7HUGDSDW WLJD ND
GLVNULPLQDVL YDOLGLWL FURVV ORDCGRQRWEBDIQM O 0D UBR

+HQVHOHU PHPSHUNHQDONDQ +707 VHEDJDL SHQDPEDLN
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/IDUENHU GDQ GLDQJJDS EFXNXS XQWXN PHQHUDQJINDQ NHYV
PHQJIJXQDNDQ SHQGHNDWDQ +707 XQWXN PHQMHODVNDQ NH
.HVDKDQ SHPEH]DDQ WHODK EHUMD\D GLEDSID k79 HSH@I L \D

NXUDQJ GDULSDGD *ROG HW DO +DLU HW DO 7DP
GLFDSDL MLND QLODL FRQILGHQFH LQWHUYDO WDMHELIKIHURO
+HQVHOHU HW DO 1LODL +707 SDGD NRQVWWN PHPHC

VHSHUWL \DQJ GLWXQMXNNDQ GDODP -DGXDO , QL PHQXQM
WHODK GLWHULPD
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-DGXDO +707 .RQVWUXN
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5DMDK ORGHOG6WUXNWXUDO
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ORGHO 6WUXNWXUDO

-DGXDO .HSXWXVDQ +LSRWHVLYV

3

+LSR 2ULJLQI 7 6WDWLYV _LHSX\
VLV TXEXQJIDQ 6DPSOH 267'(9_ 930‘ VDOQ
. p 3HQJKD\DWDQ .HQGLUL *DJD
7HUKDGDS $00DK GLWE
, ¢ 3HQIKD\DWDQ .HQGLUL *DJD
7HUKDGDS 5DV XO GLWF
3HQJKD\DWDQ .HQGLUL ,
*F ZHUKDGDS $0 4XUfDQ LWR!
+ G 3HQJKD\DWDQ .HQGLUL "DJD
GLWF
, 4 3HQIKD\DWDQ .HQGLUL *DJD
7HUKDGDS .HOXDUJD GLWE
, | 3HQIKD\DWDQ HQGLUL LWR.
7HUKDGDS *XUX
., 3HQIKD\DWDQ .HQGLUL LWR.
7HUKDGDS 5DNDQ
. k 3HQIKD\DWDQ .HQGLUL *DJD
7HUKDGDS ODV\DUDNDW GLWF
3HQJKD\DWDQ .HQGLUL ,
"L HUKDGDS $ODP 6HNLWI LWR!
3HQJKD\DWDQ .HQGLUL ,
*M S HUKDGDS 1HJDUD LWR!
. p *LVEDK.HQGLUL !$NKO *DJD
$00DK GLWE
. g *LVEDK .HQGLUL !$NKO *DJD
5DV XO GLWI
, ¢ *LVEDK.HQGLUL !$NKO *DJID
4XUTDQ GLWF
+ G +LVEDK.HQGLUL ! $NKO "DJD
GLWF
.y *LVEDK.HQGLUL !$NKO *DJD
"HOXDUJD GLWE
.| *LVEDK.HQGLUL !$NKO *DJD
*X U X GLWE
., *tLVEDK.HQGLUL !SNKO *DJD
5DNDQ GLWE
. x TLVEDK.HQGLUL !$NKO *DJID
ODV\DUDNDW GLWF
, | *LVEDK.HQGLUL !I$NKO *DJID
$ODP 6HNLWDU GLWF
.y TLVEDK.HQGLUL !$NKO *DJID
1HJDUD GLWF
+ D +LVEDKG6RVLDO ! $NKOTE 'LWR
+ E +LVEDKG6RVLDO ! $NKOTE "DJD
GLWF
+LVEDK 6RVLDO ! $NKOTL *DJID

4XUTDQ GLWEF
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*DJD

+ G +LVEDKG6RVLDO ! $NKOL GLWE
+H +LVEDK 6RVLDO ! $NKOL *DJD
.HOXDUJD GLWEF

+ 1 +LVEDKG6RVLDO ! $NKOL "bJb
GLWEF

‘3 +LVEDK 6RVLDO ! $NKOL *DJD
5DNDQ GLWEF

LK +LVEDK 6RVLDO ! $NKOL *DJID
ODV\DUDNDW GLWE

+ L +LVEDKGB6RVLDO !$NKOL "bJb
GLWEF

M +LVEDK 6RVLDO ! $NKOL *DJD
1HJDUD GLWEF

OHUXMXN -DGXDO KLSRWHVLV SHUWDPD PHUDPDONDQ
SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ DNKODNLWHUKDG
WHUGDSDW KXEXQJDQ \DQJ VLJQLILNDQ DQWDUD SHQJKD\D
WHUKDGDS $O0ODK 6:7 W S 'DSDWDQ LQL PH
SHUWDPD +LSRWHVLV\DQJNHGXD SXOD PHUDPDO KXEXQJDQ
GHQJDQ DPDODQ DNKODN WHUKDGDS 5DVXOXOODK 6$: 'DSDW
\DQJ VLIJQLILNDQ DQWDUD SHQJKD\DWDQ NHQ GLAUQDHKHEBIDQ DI

W S 'DSDWDQ LQL MXJD PHQ\RNRQJ KLSRWH
NHWLJD PHUDPDO KXEXQJDQ DQWDUD SHPEROHK XEDK SHQUJK
WHUKDGDS NLWD VXFL $0 4XUJDQ +DVLO DQDOLVLQYIPHQXQ
VLIQLILNDQ DQWDUD SHQJKD\DWDQ NHQGLUL GHQJDQ DPDOTC
W S VHNDOL JXV PHQDWLMDKNDQ KLSRWHVLV NH\
NHHPDSDW SXOD PHUDPDO SHPEROHK XEDK SHQJKD\DWDQ N
PXULG OXVOLP +DVLO DQDOLVLV PHQGDSDWL WBIWIZDSDW
SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ DNKODN GLUL
PHQ\RNRQJKLSRWHVLV\DQJNHHPSDW 6HWHDR\SHMPE RDSIKW |
XEDK SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ DNKODN W
PHQXQMXNNDQ WHUGDSDWQ\D KXEXQJDQ \DQJ VLIJQLILNDQ
SHPEROHK XEDK SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ D\
MXJD PHQ\RNRQJ KLSRWHVLV NHOLPD

BHODQMXWQ\D KLSRWHVLV NHHQDP PHUDPDO SHPEROHK
DPDODQ DNKODN WHUKDGDS JXUX +DVLO DQDOQWDWQPHQGD:
VLIJQLILNDQ DQWDUD SHQJKD\DWDQ NHQGLUL GWQJDQ DPDOI
S ODND GDSDWDQ LQL WLGDN PHQ\RNRQJ KLSRWHVLYV
PHUDPDO SHPEROHK XEDK SHQJKD\DWDQ NHQGLUL GHQJDC
'DSDWDQ PHQXQMXNNDQ WLGDN WHUGDSDWQ\D KXEXQJDQ \L
SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ DNKODN WHUKDGDS
JXV MXJD WLGDN PHQ\RNRQJ KLSRWHVLV NDML D QQDSWIDS X Q K
DGDODK PHUDPDO KXEXQJDQ SHPEROHK XEDK SHQJKD\DWD
WHUKDGDS PDV\DUDNDW +DVLO DQDOLVLV PHQXIQMXDMNEDQ \
DQWDUD SHPEROHK XEDK SHQJKD\DWDQ NHQGLUL GHQJDQ DP

W S 'DSDWDQ LQL PHQ\RNRQJ KLSRWHVLV ND
PHUDPDO KXEXQJDQ SHPHEROHK XEDK SHQJKD\DWDQ NHQGL
DODP VHNLWDU 'DSDWDQ DQDOLVLV PHQXQMXNQNDQN®QGDN
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DQWDUD SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ DNKODN W
S 'DSDWDQ LQL WLGDN PHQ\RNRQJ KLSRWHVLV NDMLD
KXEXQJDQ SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ DNKOD
PHQGDSDWL MXJD WLGDN WHUGDSDWQ\D KXEXQJDQ \DQJ
SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ DNKODN WHUKDGD
'DSDWDQ LQL MXJD WLGDN PHQ\RNRQJKLSRWHVLV NDMLDQ D\

5XPXVDQ UDPDODQ KXEXQJDQ SHPEROHK XEDK SHQJKD\
DPDODQ DNKODN PXULG OXVOLP PHQXQMXNNDQ EDKDZD KD
OXVOLP DNKODN WHUKDGDS $OODK 5DVX0O GIXKL REGBKDUJ
SHPEROHK XEDK SHQJKD\DWDQ NHQGLUL PDQDNDQOR®mDLM®D DF
WHUKDGDS DO 4XUYDQ JXUX UDNDQ DODPNMG@BJNWDH BKHIYOH
NHIDKDPDQ GDQ SHUDVDDQ WLGDN VHPHVWLRUD @ 8l PXHQ GD U
OXVOLP ,QL NHUDQD NLWD VHULQJ NDOL PHQGD3SDWQ WHUG
4XUIDQ WLGDN PHQJKRUPDWL JXUX UDNDQ PUHXKEXGDIIIVDP S
XQGDQJQHJIDUD ZDODXSXQPHQJHWDKXL GDQ PHPDKDPL DNK-

+LSRWHVLY NHVHEHODV KLQJJD NH KLSRWHVLV NHGXD
SHPEROHK XEDK KLVEDK VRVLDO GHQJDQ DPDODQIDNKODN |
PHUDPDO KXEXQJDQ DQWDUD KLVEDK NHQGLUL GHQJDQ DP
DQDOLVLY PHQGDSDWL WHUGDSDW KXEXQJDQ \DED®DOQLILN
DNKODN WHUKDGDS $00DK W S 'DSDWDQ LC
PHQ\RNRQJ KLSRWHVLV +LSRWHVLV NHGXD EHODV PHUDPD
NHQGLUL GHQJDQ DPDODQ DNKODN WHUKDGDS 5DNXD O O DK
WHUGDSDWQ\D KXEXQJDQ \DQJ VLIJQLILNDQ DQWDUMWSHPERO
DNKODN WHUKDGDS 5DVXOXOODK 6$: W S 'DSDW
NHGXD EHODV +LSRWHVLV NHWLJD EHODV PHUDPDO KXEXQ
GHQJDQ DPDODQ DNKODN WHUKDGDS $0 4XUfDQ QDSDWDQ
KXEXQJDQ \DQJ VLJQLILNDQ DQWDUD SHPEROHK XEDK KLVE
WHUKDGDS $0 4XUTDQ W S 'DSDWDQ L\QL PHQ\R
+LSRWHVLV NHHPSDW EHODV PHUDPDO KXEXQJDQ SHPEROHK
DNKODN WHUKDGDS GLUL PXULG 'DSDWDQ DQDOLVLV PHQX
VLIJQLILNDQ DQWDUD SHPEROHK XEDK KLVEDK NHQ®ILWBL GHQ.

W S 'DSDWDQ LQL PHQ\RNRQJKLSRWHBLV NHWF
EHODV PHUDPDO KXEXQJDQ SHPEROHK XEDK KLVEDK NHQGL
NHOXDUJD 'DSDWDQ DQDOLVLV PHQXQMXNNDQ WHUGDSDW
SHPEROHK XEDK KLVEDK NHQGLUL GHQJDQ DPDODQ DNKODN '
S 'DSDWDQ LQL PHQ\RNRQJKLSRWHVLV NHOLPD EHODV

BHWHUXVQ\D KLSRWHVLY NHHQDP EHODV PHUDPDO KXE X¢(
GHQJDQ DPDODQ DNKODN WHUKDGDS JXUX 'DSDWDQ DQDOLYV
\DQJ VLIJQLILNDQ DQWDUD SHPEROHK XEDK KLVEDXKXNXQGLUL

W S 'DSDWDQ LQL PHQ\RNRQJ KLSRWHVLV NHHC
EHODV PHUDPDO KXEXQJDQ SHPEROHK XEDK KLVEDK NHQGL
UDNDQ 'DSDWDQ DQDOLVLV PHQXQMXNNDQ WHUGDSDWQ\L
SHPEROHK XEDK KLVEDK NHQGLUL GHQJDQ DPDODQ DNKODN
S 'DSDWDQ LQL PHQ\RNRQJ KLSRWHVLV NHWXMPXOEHODV
KXEXQJDQ SHPEROHK XEDK KLVEDK NHQGLUL GHQJDQ DPDC
'DSDWDQ DQDOLVLY PHQXQMXNNDQ WHUGDSDW Q\REDHE XQJD (
KLVEDK NHQGLUL GHQJDQ DPDODQ DNKODN WHUKDG®S PDV\D
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LQL PHQ\RNRQJ KLSRWHVLV NHODSDQ EHODV +LSRWHVLV
KXEXQJDQ SHPEROHK XEDK KLVEDK NHQGLUL GHQJDLQODPDOD
DQDOLVLY PHQXQMXNNDQ WHUGDSDWQ\D KXEXQJDQ \DQJ VL.
NHQGLUL GHQJDQ DPDODQ DNKODN WHUKDGDS DODPLVHNLWI
PHQ\RNRQJ KLSRWHVLYVY NHVHPELODQ EHODV +LSRWHVLV NH
SHPEROHK XEDK KLVEDK NHQGLUL GHQJDQ DPDODY DNKOD
PHOXQMXNNDQ WHUGDSDWQ\D KXEXQJDQ \DQJ VLJQLILNDQ C
GHQJDQ DPDODQ DNKODN WHUKDGDS QHJDUD W
KLSRWHVLV NHGXD SXOXK

HVLPSXODQ GDULSDGD UDPDODQ KLVEDK NHQGLUL GHQ.
PXULG OXVOLP PHPEXNWLNDQ EDKDZD KLVEDK NHQGLUL VHP
DNKODN PXULG OXVOLP ,QL NHUDQD KLVEDK NHQ®IPUL PHUX
EHUEDQGLQJ NHIDKDPDQ GDQ SHUDVDDQ ODQXVLDL\DQJ VH
VHPHVWLQ\D PHODOXL WHUOHELK GDKXOX DV B MXIDNWX DLKCPPO
GDQ DPDODQ

BHODQMXWQ\D KLSRWHVLYV NHGXD SXOXK VDWX KLQJJD
SHPEROHK XEDK \DQJ NHWLJD LDLWX UDPDODQ KXEXQJDQ St
DPDODQ DNKODN PXULG OXVOLP +LSRWHVLV NHGXDKXOXK VL
KLVEDK VRVLDO WHUKDGDS DPDODQ DNKODONK@YMX KK B Q SVEGQ
WHUGDSDW KXEXQJDQ \DQJ VLJQLILNDQ DQWDUD &DWEDK NH
$00DK W S 20HK LWX GDSDWDQ LQL WLGDN
SXOXK VDWX +LSRWHVLV NHGXD SXOXK GXD PHUDPDO KXE X
GHQJDQ DPDODQ DNKODN WHUKDGDS 5DVXOXOGDIS BW:Q\PDV
KXEXQJDQ \DQJ VLJQLILNDQ DQWDUD KLVEDK VR¥QROGIHQJD
6$: W S 'DSDWDQ LQL PHQ\RNRQJ KLSRWHYV
+LSRWHVLV NHGXD SXOXK WLJD PHUDPDO KXEXQJDQ SHPERO
DNKODN WHUKDGDS $0 4XUfDQ +DVLO DQDOLWLMPHQGDRD W
DQWDUD KLVEDK VRVLDO GHQJDQ DPDODQ DNKODN WHUKDG
'DSDWDQ LQL PHQ\RNRQJ KLSRWHVLVY NHGXD SXOXK WLJD +L
KXEXQJDQ SHPEROHK XEDK KLVEDK VRVLDO GHQOmB@® 5PWQDQ
WHUGDSDWQ\D KXEXQJDQ \DQJ VLJQLILNDQ DQWDWR KLVED

W S 'DSDWDQ LQL PHQ\RNRQJ KLSRWHVLV NHG
NHGXD SXOXK OLPD PHUDPDO KXEXQJDQ SHPEROHK XEDK KL
WHUKDGDS NHOXDUJD +DVLO DQDOLVLV PHQ GDKDIQLWDHIDG I
KLVEDK VRVLDO GHQJDQ DPDODQ DNKODN WHUKDGDS NHOXD!
PHQ\RNRQJKLSRWHVLV NHGXD SXOXK OLPD

%HULNXW DGDODK KLSRWHVLYV NHGXD SXOXK HQDP LDLW
KLVEDK VRVLDO GHQJDQ DPDODQ DNKODN W H WHIDEDIWIN D X
KXEXQJDQ \DQJ VLJQLILNDQ DQWDUD KLVEDK VRVLDO GHQ
W S 'DSDWDQ LQL PHQ\RNRQJ KLSRWHVLV NHC
NHGXD SXOXK WXMXK PHUDPDO KXEXQJDQ SHPEROHK XEDK K
WHUKDGDS UDNDQ +DVLO DQDOLVLV PHQGDSDWIQWB WIS DS
KLVEDK VRVLDO GHQJDQ DPDODQ DNKODN WHUKDGDS UDNDZC
PHQ\RNRQJ KLSRWHVLV NHGXD SXOXK WXMXK +LSRWHVLV N
SHPEROHK XEDK KLVEDK VRVLDO GHQJDQ DPDO P ONKODN
PHQGDSDWL WHUGDSDWQ\D KXEXQJDQ \DQJ VLJQIDNKOQN QW
WHUKDGDS PDV\DUDNDW W S 'DSDWDQ LQL F
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SXOXK ODSDQ +LSRWHVLV NHGXD SXOXK VHPELODQ PHUDPI
VRVLDO GHQJDQ DPDODQ DNKODN WHUKDG D\ LDW B B &/BISND W Q'
KXEXQJDQ \DQJ VLJQLILNDQ DQWDUD KLVEDK VRWLHNLWBQJD

W S 'DSDWDQ LQL PHQ\RNRQJKLSRWHVLV NHG X
NHWLJD SXOXK PHUDPDO KXEXQJDQ SHPEROHK XEDK KLVEL
WHUKDGDS QHJDUD +DVLO DQDOLVLV PHQGDSQOWQWBWUBGDS
KLVEDK VRVLDO GHQJDQ DPDODQ DNKODN WHUKDGDS QHJDU
MXJD PHQ\RNRQJ KLSRWHVLV NHWLJD SXOXK

.RQNOXVLQ\D KLVEDK VRVLDO PHPSHQJDUXKL VHPELODQ
PXULG 0OXVOLP +DQ\D VDWX VDKDMD KLSRWHVLY WMKDMD \LC
DQWDUD KLVEDK VRVLDO GHQJDQ DPDODQ DNKOG DN SYDMU K X G
VLWXDVL GL PDQD VXUXKDQ NHSDGD NHEDLNDQ GDQ ODUDQ
GLSHGXOLNDQ ROHK VHVHWHQJDK PXULG WHKWBXOWDKDYBBB O b/
VRODW SXDVD GDQ ODLQ ODLQ

3(5%,1&$1*$1

+XEXQJDQ 3HQJKD\DWDQ .HQGLUL GHQJDQ $PDODQ $NKODN O

+XEXQJDQ DQWDUD SHQJKD\DWDQ NHQGLUL GHQJDQ DPDOI
VHSXOXK KLSRWHLY /LPD GDULSDGD KLSRWHWGIDSSDMWI DO C
KXEXQJDQ \DQJ VLJQLILNDQ LDLWX SHQJKD\DWDQ N®IQGLUL F
GHQJDQ DPDODQ DNKODN WHUKDGDS $0O0DKK VMGKNBO X BDYC
GDQ WHUKDGDS PDV\DUDNDW GHQJDQ QLODL S 'DSDWD

GDQ $]PD ODKPRRG \DQJ PHQJXWDUDNDQ DVSHN N
WHUKDGDS LOPX \DQJ GLSHODMDUL PHODOXK 3BIQWRGLPRQQ ,
PHPSHQJDUXKL SHQJDKD\DWDQ DNKODN PXULG 'DSDWDQ |
0XQDZDU \DQJ PHQGDSDWL NHIDKDPDQ DNLGDK PHPSHQ
'DSDWDQ MXJD VHODUL GHQJDQ NDMLDQ 0DULD BEPWR®IZDWL
LEDGDK PHPSXQ\DL KXEXQJDQ \DQJ VLJQLILNDQ GHQJDQ DP
NDMLDQ ODHPXQDK \DQJ PHQHPXNDQ KXEXQJDQ \DQJ V|
DNKODN GHQJDQ NHWDDWDQ EHULEDGDK VLVZD -XWHUX L
NHQGLUL PXULG DPDW VLJQLILNDQ GDODP PHPSHQJDUXKL DP

6XQJIXKSXQ EHILWX WHUGDSDW OLPD KLSRWHVLV \DQJ
+XEXQJDQ SHQJKD\DWDQ NHQGLUL GHQJDQ DPDODQ@DNKODN
DGDODK KXEXQJDQ DQWDUD SHQJKD\DWDQ NHQGLUL GHQJD
WHUKDGDS JXUX WHUKDGDS UDNDQ WHUKDGDSCDADP IVHNLV

'DSDWDQ LQL PHQMHODVNDQ EDKDZD SDGD DMIDXDVL V
NHQGLUL WLGDN PHPSXQ\DL KXEXQJDQ \DQJ VLJQLILNDQ GH(
+DO LQL EHUODNX NHUDQD PDVLK WHUGDSDW PXULG PXUL
PHVNLSXQ PHQJHWDKXL GDQ PHPDKDPL VXUXKDQ DQDPD VHS
VXUXKDQ PHQJKRUPDWL JXUX GDQ UDNDQ VXUXKDQ@®PHQMDJEL
WDDW GDQ VHWLD NHSDGD QHJDUD 6HEDJDLPDQDUDQJ GLQ\
ORKDPDG .KDLUL EDKDZD WHUGDSDW VHELODQJDQ NHI
DNKODN\DQJEDLN ZDODXSXQ WDKDS NHIDKDP DUBINKODR @ G
GHQJDQ NDMLDQ $PLU +DP]DK GDQ .HRQJ \DQJ PHQGD
VLIQLILNDQ DQWDUD SHQJHWDKXDQ VLNDS BQIDQPEOLGE N F
VHNRODK UHQGDK ZDODXSXQ WHODK GLGHGDKNDQEHQJDQ
6HEDJDLPDQD \DQJ GLQ\DWDNDQ ROHK +DVQD GDNDQWDU
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PHQJDPDONDQ DPDODQ DNKODN GDQ LEDGDK ZDODXSXQ PHF
WLQJIJLDGDODK GLVHEDENDQ VLNDS PDODV

+XEXQJDQ +LVEDK .HQGLUL GHQJDQ $PDODQ $NKODN OXULG O}

+XEXQJDQ DQWDUD KLVEDK NHQGLUL GHQJDQ DPDODQ DNK(
VHSXOXK KLSRWHVLV .HVHPXD KLSRWHVLV JDYR® GLWRC
+LVEDK NHQGLUL PHPSXQ\DL KXEXQJDQ\DQJVLIQLADKDQ GHC
WHUKDGDS 5DVXOXOODK WHUKDGDS DO 4XHYKD G\W B UKDED !
WHUKDGDS UDNDQ WHUKDGDS PDV\DUDNDWD WIHGK DR GDS Q DD
S

'DSDWDQ LQL VHODUL GHQJDQ GDSDWDQ NDMLDQ )DLUX
\DQJ PHQMHODVNDQ IDNWRU KLVEDK NHQGLUL PHEBKQJDUX!
NHQGLUL DWDX SHQJDZDVDQ NHQGLUL \DQJ PXQFXIDQGDUL G
LOPX PHQMDGLNDQ VHVHRUDQJ PDPSX PHPEX®RD OB QLIOPLL D C
GDSDW PHODKLUNDQ VHVHRUDQJ\DQJ VHQW L DV®DEH.$GIG\DL S C
PHODNXNDQ VHIJDOD NHPXQJNDUDQ ,D MXJD VDWXDN)HINXDWD
XQWXN PHODNXNDQ NHWDDWDQ GDQ NHEDLNDQ GDODP PHPF
$OODK 7DDOD GL PXND EXPL

+XEXQJDQ +LVEDK 6RVLDO GHQJDQ $PDODQ $NKODN OXULG 0X

+XEXQJDQ DQWDUD KLVEDK VRVLDO GHQJDQ DPDODQ DI
VHSXOXK KLSRWHVLYVY 6HPELODQ GDULSDGD KLS®RWHVLV |
LDLWX KLVEDK VRVLDO PHPSXQ\DL KXEXQJDQ \D&DE®DSQLILN
5DVXOXOODK 6%: WHUKDGDS DO 4XUYDQ WHKDKDSDIXGX UL
WHUKDGDS UDNDQ WHUKDGDS PDV\DUDND WD WIHG KR GDG Q DI
S BHPELODQ KLSRWHVLV LQL VHODUL GHQJDQ GDSDW
PHQXQMXNNDQ KLVEDK VRVLDO PHPEHUL SHQJDUXRWHUKDG
KXEXQJDQ\DQJWLGDN VLIJQLILNDQ GDODP ND M ODEHIQIID QD L W
DPDODQ DNKODN WHUKDGDS $OODK GHQJDQ QLODIGSQJDQDL!
NDMLDQ )DLUX]]DK \DQJ PHQMHODYV KLEDK WRMLKIOGDHEP S
$OODK +DO LQL GLVHEDENDQ PDQXVLD VHULQJ OBODL GHC
$UPHQLD BHSWLDULQL ZDODX GLQDVLKDWL ROHK JR
GLVHNHOLOLQJQ\D\DQJPHQMDODQNDQ DPDQREGBQHDIDL D (
ODLQ %HUWHSDWDQ GHQJDQ ILUPDQ $00DXQE:RIEDOD®Y XU
EHUPDNVXG
,DLWX 2UDQJ RUDQJ \DQJ PHQMDGLNDQ SHUNDUD SHL
VHEDJDL KLEXUDQ \DQJ PHODODLNDQ GDQ SHUPDLQDQ
WHODK WHUSHGD\D GHQJDQ NHKLGXSDQ GXQLD VHJI
NHOD]DWDQQ\D 20HK LWX SDGD KDUL LQL KDUL NLDPE
KLUDXNDQ PHUHND VHEDJDLPDQD PHUHND WHODK O)
SHUVLDSDQ SHUVLDSDQ XQWXN PHQHPXL KDUL KDUL PH
VHODOX PHQJLQJNDUL D\DW D\DW NHWHUDQJDQ NDPL
$EGX0OODK

'DODP D\DW GL DWDV PHQMHODVNDQ EDKDZD RUDMIK FRHPIEEQI L
\DQJ PHPSHUPDLNDQ DMDUDQ DJDPD WHUWLS XXGBXIDVDXNL N P
EHUDPDO XQWXN DNKLUDW \DQJWHODK GLSHULQWDKNDQ NHE
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.RQNOXVLQ\D KLVEDK VRVLDO PHPSHQJDUXKL VHPELODQ
PXULG 0XVOLP +DQ\D VDWX VDKDMD KLSRWHVLV WIMKDMD \LC
DOQWDUD KLVEDK VRVLDO GHQJDQ DPDODQ DNKOGDN SYDMU K X G
VLWXDVL GL PDQD VXUXKDQ NHSDGD NHEDLNDQ GDQ ODUDQ
GLSHGXOLNDQ ROHK VHVHWHQJDK PXULG WHKWBEXOWDKDYBBB O B/
VRODW SXDVD GDQODLQ ODLQ

SHPEROHK 8EDK 3DOLQJ .XDWOHPSHQJDUXKL $PDODQ $NKODUM

3HPEROHK XEDK KLVEDK NHQGLUL GLGDSDWL DGDODK S
PHPSHQJDUXKL VHSXOXK DPDODQ DNKODN PXUQGKIXWOLP
SDGD QLODL SDGD KXEXQJDQ SHQJKD\DWDQ NHQGLUL GHQ
DQWDUD KLQJJD QLODL SDGD KXEXQJDQ KLVEDK |
PXULG OXVOLP DQWDUD KLQJJD GDQ QLODL SDGD K»
DPDODQ DNKODN PXULG OXVOLP DQWDUD KLQJJD 'D S
)DLUX]]DK \DQJPHQMHODVNDQ KLVEDK EHUEWRQDWXX SHQ
NXDVD EHUWLQGDN GDODPDQ \DQJPXQFXO GDUIDGDQLGLKV.HR
\DQJ EHUWXMXDQ PHQMDGLNDQ VHVHRUDQJ VHQWGDWD EHU
GDULSDGD PHODNXNDQ SHUEXDWDQ PXQJNDU VHPDVD PHQME
MXJD PHODKLUNDQ NHVHGDUDQ EHUDNKODN PHODQRK SURV
GDQ WDQJJXQJMDZDE VHEDJDL KDPED GDQ NKDOLIDK $00D
VXUXKDQ \DQJ GLSHULQWDKNDQ GL GXQLD VHEDBDADLEDGDK
GLEDODVL GL DNKLUDW 'DODP NRQWHNV LQL KLVEDK NHQ
EHUSHUDQDQ GDODP PHUHDOLVDVLNDQ )3. \DQJ FIRIPHUNHF
PHQ\HOXUXK GDQ EHUVHSDGX EDJL PHZXMXGNDQ LQVDQ \DQJ
LQWHOHN URKDQL HPRVL GDQ MDVPDQL EHUG DN\DSDNIDQ NH !
7XKDQ ODUG]HODK

.(6,038/$1

.HWLJD WLJD IDNWRU LDLWX SHQJDKD\DWDQ N HIQXISWDIN CKQ V E
IDNWRU IDNWRU SHQWLQJ GDODP PHPSHQJDUXKL BEHQJIKD\DW
GDODP VHSXOXK DPDODQ DNKODN LDLWX DPRIODONDWHK OB NGX
5DVXOXOODK 6%$: DPDODQ DNKODN WHUKDGPSH @WIQ4XNKDQN
WHUKDGDS NHOXDUJD DPDODQ DNKODN WHUKDOPBOIX@ X LC
DNKODN WHUKDGDS PDV\DUDNDW GDQ DPDODQ DNKODN WHUK

%HUGDVDUNDQ GDSDWDQ LQL ZDMDUODK SLKDN .30 PHQ
PHQHJXKNDQ DVSHN GDODPDQ PXULG EDJL PHQJXNXKNDQ |
PHQLQJNDWNDQ SHQJKD\DWDQ DNKODN \DQJ EROHKQGLOLKD
VHFDUD LVWLTDPDK 20HK LWX DGDODK ZDMRD GDKMDWY .30
PHOXDVNDQ VNRS NXULNXOXP PDKXSXQ NR NXULNXOXP \DQ
GDQ SHQJXDVDDQ LOPX DNKODN GDQ WD]NL\DWHRDD GDQV
SHUDNWLNDO GL SHULQJNDW VHNRODK PHQHQJDK .DMLDQ LG
GDVDU 3HQGLGLNDQ ,VODP GL .HPHQWHULDQ 330G LGLNDDQWI
SHPEDQJXQDQ DNKODN GL VHNRODK PHQHQJDK PDVLK NXUL
PXULG DPDODQ KLVEDK NHQGLUL GDODP PHPEBQ\8KKIONP DO
VHSHUWL .30 VHNRODK 3,%* SHUOX VHQWLDVD EHUELQF
PHQJHQDOSDVWL NHORPSDQJDQ GDUL VXGXW DNKOIBN \DQJ P
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OXVOLP VHNRODK PHQHQJDK VHWHUXVQ\D PHPEXDW SHQDPE
NXULNXOXP GDQ DNWLYLWL SHPEDQJXQDQ DNKODN GL VHNRO
VLOLEXV DNKODN GDODP EXNX WHNV 3HQGLGLND WX DOP VHI
QDIV EHOXP PHQ\HOHUXK GDUL VHJL WRSLN SHUELKQFDKQJIDQ
PHQJXWDUDNDQ WLJD IDNWRU \DQJ PHPSHQJDUXKL DPDOD
PHQHQJDK GDQ PHQGDSDWL IDNWRU KLVEDK NHQ@®UMNDRGDOTL
GDODP SHPEHQWXNDQ DNKODN 'LFDGDQJNDQ DJDU NDMLDQ
DPDODQ KLVEDK NHQGLUL \DQJ NRPSUHKHQVLI XQWXN GLJIXQ
GLODOD\VLD

58-8.%1

$KPDG 0XQDzDU ,VPDLO .DPDUXO®MIBIDKD&GPQ DNKODN GDODP 3
, vobBHUWDPD 8703UHVV 8QLYHUVLWL 7HQRORJLODOD\VLD

$LQXO ODUG]ILDK =XQQVHEPXKDVDEDK GLUL PHQXUXW ,PDP $0 *I

$NEDU 6 ORGHO 7ULSUDNRUR GDODP SHPEHODGIDVUDW® QLO
-XUQDO ,OPX3HQGLGLNDQ 8QLYHUVI®WDV 1HJHUL ODODQJ

$0 4DUDGKDZL3HQGLGLNDQ ,VODP 'DQ 0D G U D¥D®HDEMD D B Xk
%LQWDQJ

$O0 *KD]DOL $ + 0 ELR\DY XOXPOOINWDEDK OLVU
$O0 4DUDGDZL ,DQ GDODP NHKLGXBDRHPWDRDXMQDXD\DVDQ ,VODP 7

$PLU +DP]DK 6KDDUL .HRQJ & & 6LNDS GDR GBPDDPQ P>
NRQVHS QHVWDALOQJDQ .HEDQJVDDQ 3HPEDQJXQDQ+DQ 3HQG
KWWSV ZZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ

$UDE /HDJXH (GXFDWLRQ &XOWXUDO DQGX¥NMDOWOI!$E DEILBOL M
/IDUXV

$UO\Q $ .DUDPR\ SDUWLVLSDVL SROLWLN JHGHWYDVL PX
6DZDQJDQ .HFDPDWDQ $LUPDGLGL -XEXQIPIONHR® QO MQEFRDVD 8WI
$]KDU $KPDG $E +DOLP7DPXUL SHQJKD\D W@ IDNKK OD N

-XUQDO 3HQGLGLNDQ

$]PD ODKPRRG 3HQJXNXUDQ WDKDS SHQJKD\DWDQ 3HQGLGLN
VHNRODK PHQHQJDBQGY AD@DWMLBHEDQJVDDQ 0DOD\VLD

%XHUDK 7XQJJDN 6KDQDK 1JDGL +DPLGDK $EX 1DLRJDQ 'HO
SHQ\HOHVDLDQQ\D PHQHUXVL PRGHO SHPEDQJXQBKDEXKVLD
-XUQDO +DGKDUL $Q ,QWHUQDWLRQDO -RXUQDO

&DYDQD 5REHUW < '"HODKD\H %UBBQOLEBNDIML@Q HBVV UHVHDUF|
DQG TXDQWLWDRKYHLROHWKRREYY $XVWUDOLD /WG

'‘DUUD] 0 $ $ 'XVWXUDO DNKODTXID DY MBEK PDQ5LVDODK
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J)DULGDK &KH +XVDLQ J)DNUXO $GDEL $EGXO .DGLU 3HQH
DNKODN GDQ PRUDO SHODMDU GDODP NXUVXV 7DED@EBX® ,VODF
:RUG &RJUHVV )RU ,VODPLF +LVWRU\DQG &LYLOL]JDWLRQ

)DUUD $SULOLD .DZDORQG $ULH 5RURQJ 9HUU\ k . DRIO®D
7DUXQD GDODP SHPEHUGD\DDQ PDV\DUDNDW GHVBRFBRW X V
'HVD (OXVDQ 'HVD :DNDQ .HFDPDWDQ $PXUDQDWDRD@D.OEXS
$GPLQLVWUDVL 3XEOLN #8165%$7

JHUQHW & *XD\ ) 6HQpPFDO & $XVWLQ 6 O FKDRUMGELIEQ L
WHDFKHU EXUQRXW WKHUROHRISHUFHLYHG VFKRRRLHQY LU
DQG 7HDFKHU (GXFDWLRXWWSYV GRL RUJ M WDWH

)LQQ - ' )LVK 5 0 6FRWW / $ (GXFDWLREBODWHRUHOL
-RXUQDO RI (GXFDWLRQDO EHVHDWWERY GRL RUJ -2(5

*HIHQ ' O6WUDXE %RXGUHDX 0 & 6BWUXFWXUD@ HTX
JXLGHOLQHV IRU UERPPXE®KFDUDIFRQWRI WKH $VVRFLDWLRQ IR
KWWSV GRL RUJ FDLV

*LQDQMDU 0 + . XUQLDZDWL 1 3HPEHO N MQ\WD@HIN D&D
SHQLQJNDWDQ DN K®&XDNDD/Q N/IDWDLAPLDEK

+DLU - ) +XOW * 7 0 5LQJOH & 0 6DUVWHGMD @ OHDVW\ST)
VWUXFWXUDO HTXDRQR G PRIGHIBEE QMBI 9RO JVVXHV +
3XEOLFDWLRQ ,QF KWWSV GRL RUJ M OUS

+DULWYV $V\UDI +DQDQ 3RQWHQJ VHNR GOLK E S Q/IBWWUIHNR G \
$ZDQLKWWS ZZZ DVWURDZDQL FRP EHULWINR B ODNYMIL 8 R
VDODK ODNX GLVLSOLQ

+DVQD %LGLRHODNVDQDDQ VRODW GDODQ NDODQJDQ SHODMDU
-RKRBQLYHUVLW\7HNQRORORJLPDOD\VLD

+HQVHOHU - 'LMNVWUD 7 . 6DUVWHGW G BMWUDXE& 0 'L
HWFKHQ ' - +DLU - ) +XOW * 7 0 &DODQWRYB Q5 -
UHDOLW\ EDRXW 3/6 FRPPHQWYV RQ FDQNN]WIORQIXYGI BAUAQUF|

+ KWWSV GRL RUJ

L,EQODQ]XU 0 LEQDVDQ $0 (I$JKDE 'DU 6DGLU

-DEDWDQ 3HUDQJNDDQ ODOD\VLD % DE%X.GINWOQ BBIWD Q JHN
6RVLKWMWSY GRL RUJ
-DPDOLDK $EGXO -DOLO 0 , + 0o $ / 7DKDSIKSXHDRUGWDRKRXND

DQDN PXDOODI VHNRODK PHQHQJDK GL &£\DHKDQLORP 60U WD
(GXFDWLRQ5HVHDUFK -RXUQDO RQQXODP DQG &LYLOL]DWLRC

.DPDUXO $]PL-DVPL 3HQGLGLNDQ ,§0PIPQRDBHQTQ GLLNIDD
-DQXDU\ +
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KWWS HSULQWYV XWP P\ .DPDUXOS$]PL-DVPADUBIHQGL
Gl

.DPDUXO $]PL -DVPL $E +DOLBHQ@ECXE®LNDQ ,VODP NDHGDK SH(
SHPEHODMMHDWODPD 3HQHUELW 870 3UHVYV

.HPHQWHULDQ 3HQGLGLNDQ ODOD\VLD S3HODQ SHPEDQJXQ
, QG XFDVRRQ ,VVXH KWWSV GRL RUJ M WDWH

_.OHLQ 5 & 5 - ""HVLJQ $QG 'HYHORSPBQWHHMHOLOAEKD XP $VVRI

.UHMFLH 5 9 ORUJDQ ' 'HWHUPLQLQJ DI@WSV\FK
(GXFDWLRQDODQG 3V\FKRORJI#FDO OHDVXUHPHQW

IDUFNHU ' ) &ODHV JRUQHOO BWUXFWXBEOB VWD XDWERIQ
DQG PHDVXUHPHQW HUURU-R»OUGIEO IR DQIGUWW PAYQ Y \B4H FYA D U F

0 $EGXO *KRIIDU ( DDIVLU ,EQX .DWVLWO WX\VWMHMBPLKEIQO $ )DULC
2NEDK (GV WKHG 9RO 3XVWDND ,PDP $V\ 6\DILTL

ODHPXQDK 6 +XEXQJDQ SHPDKDPDQ DNKODN PXOLD GDQ SHUK
NHWDDWDQ EHULEDGDK VLVZD GL 07V OLIWDKX®,IDED3DK &LN:
%DQWHDQ

ODUGIJHODK ODNKVLQ ORKDPDG )DGKOL ,0OLDV ORKG KGHUL &
NHQGLUL GDODP 3HQGLGLNDQ ,VODP NDMLDQ WHHEDIKSEDS P X
7TKH2QOLQH-RXUQDORI ,VODPLFKEXFDWLERL RUJ ]

ODUG]HODK ODNKVLQ ORKDPDG )DGOL ,0DV SHRH®DDDWER & L
DNKODN UWHP@MD3IHPEDQJXQD® 6RVLDO

ODUG]L\DK $E $]L] 1XUXO ,0\DQD 0XKG $GQDQ DK SGQJXIDPDO
OXULG 68085 WHKDGDS SHQJKD\DWDQ DNKORN QMDD RD U>
$GYDQFHG 5HVHDUFKLQ 6RFLDO DQG %HKDYLRXUDO 6FLHQFH

ODULD SDFKPDZDWEXQJDQ SHPDKDPDQ LEDGDK GHQJDQ DNKOD
6XGLUPDQ %DQ\XPDQWWIHRFRWIHQDPD ,VODP :DOLVRQJR 6HP|

ORKG .KDLUL 6KDILH ORKDPDG .KDLUL +DML 2WKPD®@Q F
DNKODN GDODP NDODQJDQ SHODMDU 3ROLWHNQRYBXGWDQINS
RIWKH ,&(&56 + KWWSV GRL RUJ SLFHFUV Y L

ORKG 1DVLU 2PDU ,EUDKLP $RX GDWNBDQ DNIOOLINW, BEBRPUELWDC
SHUFHWDNDQ 8.0

ORKG 1DVLUS5LSLQ =XONLTOABGRQRWODP G D Q IKIVMMGXHQINDLML L
,VODP GDQ 3HPEDQJXQDQ 6RVLDO 870

1RRU +LVKDP 0G 1DRIQVHSVXDOLVDVL VHPXOD NXGBHNXMDPD3IHQG
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1RU +D\DWL )DWPL 7DOLE 1XU $]PDKPRKDPDG 6D OBKQJDUXKXUL
OLQIJNXQJDQ VRVLDO WHUKDGDS SHQJKD\DWDQ DNKODN SH(
.ROHM .RPXQLWL .XDOD SR@JDW,\0\DXAD\VLD

1RUVDOHKD ORKG 6DOOHK $E +DOLP 7DPXUL 6DOOHK $
NHEROHKSHUFD\DDQ LQVWUX®© WQ® S8 R WLIRO® D RXN Q®IKR | , V
-XQH +

5LFKH\ 5 & .OHLQ - ' '"HYHOR S P H Q WDIONWDHR\ZHDIHWGRIKA R H RV
LQVWUXFWLRQDO GHVLJQ D@ UWHY® @R &R A 8 XWIOD AVOL FIHI K H
+ KWWSV GRL RUJ %)

SREHUV 6 - - ,QGLFDWRUV RI VFKRRO FULPHDQG VDIHW\
IDWLRQDO &HQWHU IRU (GXFDWLRQ 6 WDWLVWLFV

5RKDQD 7DQ 1RUKDVQL =DLQDO $ELGGLQY $QGL 6XZLUWD
SHQJKD\DWDQ DNKODN ,VODP GDODP NDODQJDRQ EHHGIZDBL VF
ODOD\WRDUQDO 2Q ,VODPLF6WXGLHV LQ ,QBRQXNMUD DQG 6RXW

5RVODQ $E 5DKPDQ 'DVLPD 6LGHN :DQ ,VPDLO :QQS$IE®MDAD K
3HQGLGLNDQ 6\DULDK ,VODPLD&HBDYD UD WSEHNQ $WDD R XAIDMWO L
3HQGLGLNDQ 8QLYHUVVWREH®D P

6LWL 1RRUELDK 1DMDKXGLQ +DQLIDK 0XVD FEHDREIHQ W X
0,66 VRURWDQ )DOVDIDK3IBIREBHGLRD R WOKOHP UG *OREDO
(GXFDWLRQ *61+

UL :DK\XQL 7DQVK]LO ORGHO SHPELQDDQ SHQGLGLNDQ !

SHVDQWUHQ GDODP PHPEDQJXQ NHRBIQGDUMILP QBO CEVGS DI
+

6XKDLPL $EG 5DKPDQ )DNWRU VRVLDO GDODP SHPEHQ!
OHQHQBDKWDQLND -RXUQDO RI 6RFLDO 6FLHQFHY DQG +XGQ
KWWS HSULQWV XWP P\ 6XKDLPL$EG5DKPDQ B)DNW
DN SGI

TKRPVRQ % 'LVUXSWLYH EHKDYLRXUV LQ %DUEBDGYLDQ FO
VHFRQGDU\LQ RXRDQDBEHDPQPVWHUQ &DULEEHDQ 6WXGLHV

80zZzDQ $ 1 7DUELDWXO DZODW HG VODBRBXO 6DODP

8WXVDQ 2QOLQ@BQJDQL PDVDODK GLVLSO8WXMDRD OBCHHNYV B S®&
KWWS ZZZ XWXVDQ FRP P\ UHQFDQD XWDPHUWBRDBRL PDV
L[]] <VVKH;.I

'LGRGR HQIJDUXK SHPDKDPDQ PDWHUL DTLGWRMW ¥DGDIK V
60. OXKDPPDGL\DK 0ODJIKOODO 7TDUEL\DWXQD =
KWWSV GRL RUJ WDUEL\DWXQD Y L
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=XKUL . .RUHODVL SUHVWDVL EHODMDU DDBRGDK RN KD N
ODGUDVDK $OL\DK 6XQDQ *XQXQJ6SDWLWXOJDIKWVBHGLUL
KWWSV GRL RUJ VSU Y L
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3(1**81$$1%('$+ %87(.6

=DWXO +LMDQDK ELQWL &KH $PDW 3&X\OLLSVIG \V \$ & E01 D RCUBLKQEN IQ 0
6D\XWL 6LWL 6DUDK 6DIIL\D ELQWILEBRQEH QQWDQ 1XUXO

6HNRODKOHQHQJDK 6DLQV 3DVLU 3IXWHK
|IDIDKLMDQDK #JPDLO FRP

$%675%.

. HSHQWLQJDQ EXNX WHNV GDODP SURWHWY SHKNIDM R Q QNG BQ S$HH
3HQJHWDKXDQ \DQJ GLVDPSDLNDQ RGBIODXUEH USDXQ § M ELIDWLD CDNQV
GDQ EDKDQ \DQJ GLSHUROHKL GD U L §DREMHEXNXK /K W UDNGID G DQH G
GHQJDQ REMHNWLI \DQJ GLWHWD S ®IDQ0 R O B KV LHP HD@W HPDLKIXQN B I QI
PHQJIJXQDNDQ EXNX WHNV VHFDUD R SOVRRRXBH KX O X D/QHMN V\HESND I5 X
SHQJHWDKXDQ VHMDUDK SHPXSXNDRLQDQDEH®DOMILUP XD QD X GDJ |
NHEDQ\DNDQ PXULG VXNDU XQWXN PRAPBGERQ RHEDWLDDEQDDRQ P B QEH
OXDU SHQJHWDKXDQ GDQ SHQJDODPDR®Q ® HNBIMLD WHIDHKK KPIHID VD@ E G
XQWXN PHPEDQWX SDUD PXULG NKXVXQQMWRSILNE YD K DNBHRDSH L
GDQ 'HPRNUDVL %HUSDUOLPHQ 7XP®QDQ NE NWBE DK 8 MO LIXIQPDHRX
\DQJ EHUNHVDQ GDSDW PHQLQJNDWIN® Q HPR QI WHFDQ B H Q BQLYE W D6
GHQJDQ LWX WHNQLN %HGDK % X VWSHDN R X W.HEO B K QGHLCSIHDUKN BI Y D @ NPIMC
VRDODQ REMHNWLI VWUXNWXU GDBME¥WDEBDG GV KU NDQONKHPS®IED
'6.3 \DQJ GLWHWDSNDQ %HGDK YQXBHHNRNXENORK SHPEHDQMBU
NHSDGD EHEHUDSD NXPSXODQ PXULG BH@\BIFES VBIMLQ S M6 DDID\D QK
\DQJ EHUNDLWDQ GHQJDQ WDMXN 3HIQIBXQDP @ HQWERLDNRQ D
PHPXGDKNDQ PXULG PHQJXDVDL IDNWDD RH@HNYMN LDV RRDIOD B)
PHQJKDIDO IDNWD GDQ PHQJKDVLONX® MDZQ DINY RIQLPNDAD WL UPIH
7DPEDKDQ SXOD PXULG WLGDN SHUOXKDJLVPARUDGEBNDYLQRBM
PHQMDGLNDQ EXNX WHNV VHEDJDL ©QRW DHENHU NDIQIEX VWKHDAO\DKN VB HH S E
PHQLQJNDWNDQ NHIDKDPDQ PXULG GD® GBSDWDPWQGODVODQUR XL
GHQJDQ OHELK PXGDK

.DWD . XQ@XINX 7THNV RSWLPXP %HGDK %XWHNV '6.3
$%675%&7

7TKHLPSRUWDQFH RI WHI[WERRNYV LFWXW WHKDIFKGE QUWRD®IG/S HIWBIQ LR
FRQYH\HG E\ WHDFKHUV LV XV XD O Q\DJG GH&VE\UIDIFOW/ R EQVIRIUPHDGV LI
SURYLGHG E\ WKH FRQFHUQHG SDUWW I7XH W HW LK) & K@IH B IOW KVW R §
(GXFDWLRQ ZKLFK ZDQWYV WHDFKHYMWR XV W W[N] BVAEERRNR\WN ¥ RERVRER B DC
RI HOHPHQWY RI KLVWRULFDO NQRY®DMBOKXKHW KB FX OWDYDWQR @ NRL
PRVW SXSLOVILQG LW GLIILFXOWWRRGGCHRYWMVDICE WK HY QLEH QW K
NQRZOHGJH DQG H[SHULHQFH 7KHUHIWUWH ZWMRKKH G SVWWDHNHH § WAMXKGHH K€
IRUP ILYH VWXGHQWY LQ WKH WRSLFR3I ZEBQ VINLHOWOLR\Q B BFRORUWDA |
Rl WKLV SDSHU GLVFXVVHV HIITHFWIYWKHWKRQVLRFXMDYH W/HHV I
HQJDJHPHQW RI ZHDN VWXGHQWYV D QG WKLH XOHIBD K ,%9 XNVAKDNDWY MRHF W
LQWURGXFHG WR XSSHU VHFR QG BIUNXMVWX\AHR@QW VMV\Q B B K\G X Q 8 DENGHH
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WKH FXUULFXOXP DQG $VVHVVPHQW 6 WOHGDK @ XRHNVHQW VY. 8GH
OHDUQLQJ WKDW LV GLYLGHG L QWR¥XHYOHDWIAZ KIRRZA.SOVORS YV RVSOEHQ YA
TXHVWLRQV UHODWHG WR WKH WRSIHS PKHQXVIHORIZHD V LAIRXNVHVRIOR
VWXGHQWY WR PDVWHU WKH IDFWVWNAHRY &KQURW RKWKKIL @ HW H BKRIL
FDQ PHPRUL]H IDFWV DQG SURGXFH 6GHMWMDWHG DFIMZG\PY X YLQW I
VWXGHQWY QR ORQJHU QHHG WR HON & B WHXLY G GA\LKAH. W @ DVD EQRARW HDW [+
WKH H[DP 7KLV WHFKQLTXH KDV EHH@ SRR DWRIKEH § WRF EK\Q\WE KM O
LQGLUHFWO\VWXGHQWY FDQ PDWWHU KLVWRULFDO WRSLFV PRUH F

_H\:RUG 7H[WERRNV RSWLPXP %HGDK %XWHNV '6.3
3HQJHQDODQ

6HMDUDK LDODK PDWD SHODMDUD Q SHNJRDO/DKDOMIDFH. X LK X O KP & DVD]
GLSHODMDUL ROHK VHPXD PXULGIV® ED WX KHQWHUX\DQ GWDR7LOD
BHMDUDK 6HNRODK OHQHQJDK G L O HNAHB@IENKD® \GHVL S D EQ VY NDDE
DVSHN NDQGXQJDQ SHQJHWDKXDQ .}8BD KIOHP® @H PZIDIUUD Q 16 HDI
1LODL 6LYLN 5RZVH PHQ\DW D NDDAQDEWIVD N B K \VGHEIDI@ P B Q WKL «
PDV\DUDNDW \DQJEHUDGD GDODP QIRNNR®@HUMNDRIUDIL GDQ MXJI

ODWD SHODMDUDQ VHMDUDK GLDMDK WHEGDR EHQWBUXNVNDROG B U
OHQXUXW 3XVDW 3HUNHPEDQJDQ .XULNXOEPQ 33. SHIBMDO BVFDIKX
PHPSHUNHQDONDQ NXUVXV VHMD U D KQG\LXWHMNR@\BI R IPLH { H (DIKP D @
WHQWDQJ VHMDUDK GHQJDQ IRNXV WHSLGQDNMHPDEQ FPRLQ NWR EHOD
WHUKDGDS PDWD SHODMDUDQ W H WKVRHEXE DSNHPQ PVSBQ SRQWH 8§ V B
SHQJDMDUDQ GDQ SHPEHODMDUDQ BG 3 $\QHM BXZ K US\EDS X O 5 D. POUTL$M
VHMDUDK PHQJDMDU PXULG XQWXN EWNCHMDPDOKM N RWQ S U RINXD P 5
PHQJDMDU PHUHND PHPDKDPL NRQVHSX$BMDUDERQH G 8 QD B Q LH\FDSM
NHKLGXSDQ VHKDULDQ .DQGXQJDQ ®HQ NREVWISCPLHXESHDUNNDEDL &/ 00,
GDSDW GLSLVDKNDQ GDODP NXULNIODYVNDQMIOOHKKORKGS BR\GLL\BDG
SDGD WDKXQ +D]JUL -DPLO

SBHQJIXQDNDQ EXNX WHNV VHFDUD RBPW IEEDXIR P&DD® R 5@ H Q XD HUAXI
EDJDLPDQDSXQ JXUX SHUOX PHPEXDW SXYXEQ KEXQ XGC WA/ W K 8 D\
OHELK PHPDKDPL WRSLN \DQJ GLSHODRM®HREDBRDQJIGD Y HWRDA DO Q
SHSHULNVDDQ ODND NDHGDK %HG® K PhQNDHN Y HQHD® E B KD @ HEHNER Q|
SHPEHODMDUDQ VHSHUWL SHWD P L QUTPEDPDWID SEHHINTHQIVDXN \O Q
OHODOXL NDHGDK LQL MXJD PXULG DNDG@E RQ WRK FAHR@EQIW R K LVARNDDO D
REMHNWLI VWXNWXU HVHL GDQ N XJHDW R IOW KUEDHUMBEHIWLX N %3P D K L

SHUQ\DWDDQ ODVDODK

3HQJNDML PHUXSDNDQ VHRUDQJ JX UXDEDOWHKQ P Q J [EKH &ISILQ\G DX WNHJ &BE
WHUGLUL GDULSDGD VHPXD PXULG SHGBP®XD®RD\WLON HNGHEDWQID NEBIQ
UHQGDK 3HQJNDML PHQGDSDWL EDBQ X 5 HG FEIDSTIILAD @ XEMMH 8 HGHNK
VDQJDW PHQJHFHZDNDQ NHUDQD PDGIDKOW R WEE BIBIW B XU NG QD@D
PXULG 7LQJNDWDQ /LPD \DQJ DNDQ PPQGX.®X KB L MXO L3¢ @D K D N E
PHQJKXUDLNDQ IDNWD GHQJDQ WHSTDAWDRDDQWDQ DVLIGNDNDGEBQ W X
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PHQ\HEDENDQ WLDGD NHVLQDPE XQ JD@®XWDFPDV B RIHOD\VQD E B B BHRD/D;
3HQJNDML PHQGDSDWL EDKDZD PD VDI BKUWIQE RMH@EX® G NV I EDXENG
GDULSDGD V\DULNDW SHQHUELWD QWHFIDJID V I$DIQ & X P BHOMMI B 8
VHPXD VRDODQ \DQJ GLNHPXNDNDQ SDQ® RNME B X N X WDHDNY/ DZDO'B K-
ODODKDQ PXULG ODQJVXQJ WLGDN PH®MDGLXWQ PHXNX MXHND\Q \P
3HQJJIJXQDDQ EXNX UXMXNDQ VHGLNLW L\EKE BQSDN XDNXN FPHHAPEEHHE
VHGDQJIJNDQ PXULG WLGDN PHPHUOXNJDIQ\D GDODP SURVHV SHPEH

BHODLQ LWX SHQJINDML WXUXW PH Q NOGIXILL BEDRHD@DIDXK & D D DIPNRAHF
WHUXWDPDQ\D GDODP PHQMDZDE 6 HM DEHIKE HHQW/ON BBMKNW L | 6VDI
GLNDLWNDQ GHQJDQ DPDODQ SHQJKD B0 R® KNG IP HFDHDUARX NHINQ DNG
\DQJ WLQJJL GDODP PHPEDFD GDQ PHQ 3KDIG®ONDWWNQ VIHF.D B B UNUDD
FKDON D QIEQWEGNSXVDWNDQ JXUX EHUEDQG L QQINFDXU P B Q\ B B DIEW DI
PXULG SDVLI GL GDODP NHODV GDQ SHPEHOBPM®XDWYL DLNDQMXH Q
PHQ\HEDENDQ PXULG \DQJ PHPSXQ\DL SHQREDXDY K QDN DG W R NNP D
SHULVWLZD VHMDUDK %DUWRQ /HYLEWQNKDQL $ZOKVRQP BEG %
ORKDPPDG =RKLU $KPDG $EGXO5DKPDQ $EGXO $]L]

7DPEDKDQ SXOD SHQJXDVDDQ NRVD QD W B GLNLIWS WHXILDQ DJED P B ¥ |
PHPDKDPL LVL NDQGXQJDQ EXNX WHN\WOG B @D WHDEL K EN L N Q %BIQJ
ROHK O .DYL]D PHQ\DWDNDQ E SKHIPEMH DD YI®XQ LDDHWLIDWE K G D C
WHUODOX WLQJJL XQWXN GLNXDVDLQIEB K PXQ V& MOQUDE H\PHDKD® DO
PHQWHUMHPDK D\DW GDODP EXNX WHNGDNH SSDCW EDXD $D QPO DD
PHQ\HEDENDQ PXULG JDJDO PHQJKDND® I®HNOID § HWIQ DXPQHIUHN D\ )
WHNV VDKDMD

3HQHNDQDQ NHSDGD NDHGDK PHQJKDD DN DN RHDQGHDED EQI\Y B UHNW
VHEDWEBH GHDG PDQ R I$SFOPWDGEL A WOX® 3HQJNDML PHQJDNXL ED
DNWLI PHOLEDWNDQ GLUL GDODP SVRNVNYD @ HREHYOIDWDR UIDND G B 8 DM
OHELK FHPHUODQJ 5HQWHWDQ GDULSHGB HODXV NBIXG FLIDKKD A BV DHOF
GRURQJDQ GDQ PLQD@VEWOIDWE SVRV¥BYBDODPDQ GLUL PXULG DGO
SHUOX GLEHQWXN VHFDUD EHUWHUXVDQ VHPDVD SURVHY SHPEHOT

2EMHNWLI .DMLDQ

OHQJDQDOLVLV SHQJJXQDDQ EXNXUW & NOWE D R BD § PRHEHIGI N DUIDQ
\DQJPXQJIJNLQ WLPEXO EHUNDLWDQ BEQHDVQARD@® EXNX WHNV VHFI

OHQHOLWL NDHGDK %HGDK %XWHNW PHYHGDNDW NDOVNUHEB WN
SHPEHODMDUDQ GDQ PHQJRSWLPXPNIDOPXHIQ GIR B PD IQ EDXIN XWX IH MNF
%YHUSHUOHPEDJDDQ GDQ '"HPRNUDVL %HUSDUOLPHQ

OHQJDQDOLVLYV IDNWRU IDNWRU \DQJRBMWRPXE® IDXINX IWHNY J GO
NHNDQJDQGDQ FDEDUDQ\DQJ PXQJNDBXRGNEBB G D K 12 M B P/ARHNDHDNNW

HUVRDODQ .DMLDQ

.DMLDQLQLEHUWXMXDQ XQWXN PHOMWDZDE GXD SHUVRDODQ\DQJE
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D %DJDLPDQDNDK SHQJJXQDDQ .DHG PK BRI R IS AXAMUHNY NDR DB Q W
PHQJXDVDLVXEWRSLN 5DMD %HUSHESDBHOCEPHQDQ GDQ '"HPRNUDVL

E %DIJDLPDQDNDK .DHGDK %YHGDK % XWHN\DODQINSDW PHIQBPRBEDG §
SURVHV SHPEHODMDUDQ VHMDUDK"

6DPSHO .DMLDQ

BHSDQMDQJ GXD WDKXQ SHQJND M LLEFHHDGEDS® MW\ HFPNRIQ B KV IXQIID LS P IDE
PHQJLQJDWL IDNWD EHUNHQDDQ 5DMD ViH%ISH S DWVEEPH Q PO BDQGB |
LQL EHUNDLWDQ GHQJDQ GDVDU G DWIMD& X DU D G.D Q XPTHP W H Q YNDIX
QHJDUD 7HNQLN SHQJDMDUDQ \DQRE LIDGMMO®IKIXBQND QR EINQ WR S
GDUL <RXWXEH VHUWD VRDO MDZDE FDQ@.D NEHHELNDXVDEX@P\Q G DPE D!
SHQJNDML PHQGDSDWL NDHGDK \DQJX3LWX®Q CPN\HPE P Q WIXKPW UG B NP A
WRSLN EHUNHQDDQ

20HK LWX NDMLDQ LQL PHOLEDWNBQVHGSROXRRUDQRIPXWIZGQDKQD
6HNRODK OHQHQJDK 6DLQV 3DVLU 3XWBIODKOROQWD QHBHPSX PX EL
OHOD\X )DNWRU XWDPD SHPLOLKDQ PRUUG NI D ®GGOD KP XGULVE E
PHPSHUROHKL PDUNDK \DQJ WHUHQGWDIKN®IQGGDQ FEWXD B Y2 DD DA K

PXULG WHUDNKLU GDODP NHGXGXQDQPSHIHKURNE DG B SO AMV.DN
LQJDWDQ \DQJ SHQGHN PXGDK KLODQDWXHQG&DK NAH B DNWOMHUG VL
PDVLK PHPSXQ\DL SRWHQVL XQWXN PDOAR GDODP &£B WDNBOD® DMW-

'XQQ 'XQQ $]L]

%DJL VDPSHO JXUX SXOD KDQ\D VHPRWMDQNHIXOUIXDGISLOWK R YW HEKXW @
PHQJDMDU VHMDUDK PHOHELKL W D/KKYVQNX Y XD @ HOUN P H @Y DLON WW N
VHMDUDK 3HQJNDML WXUXW GLVHNNDDN RDGW XHR GDQLIRGH GPQD
\DQJPHQGDSDW PDUNDK\DQJEDLN GIVODR GHWHDRRMKDQ GDQ SHS

JRNXV .DMLDQ
.DHGDK % HGDK % XWHNYV

'DODP EXNX WHNV VHMDUDK VHW L X\ HQW)ONVDIMOWE M O R KSE REBXYQ B
VHFDUD PDQXDO PHOLEDWNDQ EHE HDQHID BIDHE K@ Q @W O D D @\LDY N
SHPLNLUDQ VHMDUDK SHPEHODMDUDQDREBSKBPNMNLUD®D Q USMRIVK |
EDJDLPDQDSXQ PXULG VHFDUD NH WG RQWIKOLQ@\@ WHNQL R H®I PLEPHE
WHSDW GDODP PHQJXDVDL VXEWR SV MWHWIWDPLDGED B E\W J3 DO N ND

.DHGDK %HGDK %XWHNYV DGDODK VDWXNBRHRWXN ISHP Q BID@ NNHHQMC
PHPHUOXNDQ PXULG PHQFDUL PDNOXPEW BORQOPHQSHQHVRINNDD |
VXPEHU \DQJ GLEDFD O0OXULG DNDQ PHDQ RP®IK DULWN B D LNEOQNL WH:
EDJL PHQJJDPEDUNDQ D\DW VDPD PDNQ\HNWO D CPXUN G HDGIDK) YEHH® I
\DNLQ XQWXN EHUWDQ\D NHSDGD JXDKX N Q LE/HSHUHGR.IDODHQ\DDQY $H
GDULSDGD PHUHND VHQGLUL VHND OILNW RGDYFDRP KD IONDMQ IEX GPDX\WDI
WLGDN ODQJVXQJ PXULG PDPSX PHQEGBXDQ/IDN XMKXENAXRDSIPN CGRHHQUIHD@WEF
DUDKDQ\DQJ SDOLQJPLQLPXQ GDULSDGD JXUX
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%DJL NDWHJRUL PXULG \DQJ FHPHUO DMDGD R DH & H B QD @ DX GPIHQIDN
VHEDJDL VDODK VDWX WHNQLN \DQJ GIPEHW UL R«DHKWIZH U H N)DQ @R\

OXULG \DQJ EHUPRWLYDVL WLQJDKDQ EQ PHPE X\H\W XW D © DDRH F
EXNX WHNV XQWXN PHPDKDPL GDQ PHQVUL @ DIVWK WDHNWAGID SADRWWNDHERXF
PHQMDZDE VRDODQ NHUDQD WLGDN P HQHPWLEMREDNNRKOBNHDOQD (
EHUDQGDLDQ VHPDNLQ SDQMDQJ MD ZDD® GV S PD RO EID @AW DPIL
MDZDSDQ \DQJ GLEHULNDQ WLGDN UHSHPYOILN BKRQDQ QUHEHYB WD ¢
JHPEDJD 3HSHULNVDDQ

‘DODX EDJDLPDQDSXQ WHNQLN XODQUIDX® PRP EPXAL & XG\DSDWND K HE
VHVXDWX VXEWRSLN +DO LQL NHUDNQDR \PROQ QNG IEQ ND@DVE R B/L R HX
NHUDQD WHULNDW GHQJDQ WDMXN WD JO®INTD AMD GDDW S BXOX WE W
PHPEDQWX PXULG\DQJ OHPDK XQW X K R/IRDIONDI) \PHH@G L N X W H Q@ NVIRQF
LDLWX SHQJJXQDDQ NDWD NHUMDSIRY AP VDR WHWIEDIDEWHWDS L

BHEDJDL FRQWRK EDJL VRDODQ NHUWLD VPXDW & TLQIHK H QEHDIW P M F
SDWDK SHUNDWDDQ GDODP EXNX WHN®JEDQVRBOBQPDRE MNHHNKNMLQ GF
WDNVRQRPL NRJQLWLI EHVHUWD M BIRDSDND\W B JR/WMHLY G R P P HQ D QLW X
PHPDKDPL PHQJDSOLNDVL PHQJDQBGWD V. PIHVOK DK OGDQ P HDIGN
\DQJ VDPD NXPSXODQ PXULG \DQJ PHQHEXDI VEXIDELDAG L Q 1 DSH b
PHQJIJXQDNDQ VHW VRDODQ 3HUFXEDD@6E3IDQGREDQ 68HW VRMEDQ
GLMDZDE EHUXODQJ XODQJNDOL VHKMHGORWPXKHLG MDRB X PO QF@IE\R

.DHGDK %HGDK %XWHNV DNDQ PHQJJD ®IDNWHRD P X UWRENRHDRAELHND W K |

VHOHSDV VHVL 3G3 EHUODQJVXQJ XQWYONK PP P EHDUL FSHI@EKWDRN DR. X

SHPEHODMDUDQ VHFDUD OHELK WHHUSEHDKIMALNBISQ®RDAQQP/ RNQD

XQWXN PHQGDSDWNDQ SHQMHODVD@D®RRQODHU RB UWQ QDRI QIE@EL

PHUDQJVDQJ VHEDE GDQ EXNWL VR DQDNHQNWID@RI /RO O N QE DLVP BIDK,
'"HOLF %HFLURYLF

%DJL VRDODQ NHUWDV GXD SXOD LPXWKEGKDDODQ@NWYXIWXN 8BQ
DWDX WHNQLN SHPEHODMDUDQ \DRQPQHPYRDIL NV MEDNQ LN R 19 QO & I
WHNQLN ODWLK WXEL .DHGDK % H G DXOXMNHNAPOMEGE B Q R HDQ DIXWDHI
PHQJLNXW NHIDKDPDQ PHUHND VHQG IQRW D XVDLRED DONDID GCIHQD. 1) F M EDWA
EHQWXN DWDX VLPERO \DQJ PXGDK GLIDKDBPL PRIQWK ®H WH.XD N B
PHQJKDVLONDQ QRWD \DQJ SDGDW GDQ EXBDE ®NDAR G GS DGO X
PHPEHQWXN VRDODQ EHUEHQWXN GIGYP KB HB ULNDAX MPIHADSDIY D]
NHUDQD MDZDSDQ DNDQ EHUVLIDWDDHHELK WHUEXND $EGXOO 6XNR!

BHWLDS PXULG PHPLOLNL NHEROHKIDQGDQ PEHRDEBFL ®30DP ®HGQHD
JXUX \DNQL GDODP NDODQJDQ PXULG BBDKDPL SID@NVDNQRHHINWI
SHPDKDPDQ PHUHND %DJL PXULG OHP\DK BHNDIGIGADKREQNDQJPWHS
NHXSD\DDQ NRJQLWLI MXJD EHUDGDN®DFGLPWD R RN DQCEIL B HQRCIDKQ 0b
PHQJHQDO SDVWL NDWD NXQFL XWDPDQIDRGIXNIDIWQ GDQ PHPEXDW U
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OHWRG .DMLDQ
SHND % HQWXN .DMLDQ

'"HPL PHPDVWLNDQ NDMLDQ \DQJ G LWD@IDNIND Q@ HRFIDHKD SH.Q WNHDRVDLWALLN
RXWSXW \DQJ EHUIDHGDK NHSDGD VBRXTHRXUXGDRDRDO BB € ON.DXN M
VHEDJDL SDQGXDQ XQWXNGPRIFONWNYDPIGD R X Q MGHRRUWU NG

OHQXUXW .XUW /HZLQ NLWDUD QDNDINIIDIXQLPHRXXRHDD BIPSQW €
EHUWLQGDN DFWLQJ PHPHUKDWUWHREHAUYQDJ .L&/DY PO WQIOBN
VHKLQJJD WHUKDVLOQ\D NLW D U IN® B DSKODGUDX SVDHVEIHKU W I MY @ D & X WD/
\DQJ GLODNVDQDNDQ SHUOXODK P HIP SXIQODR WE HM B Q B U GGID®D WHQ.D W
REMHNWLI\DQJKHQGDN GLODNVDQDNDQ

5DMDK ORGHO .XUW /HZLQ

, QVWUXPHQ .DMLDQ

OHPDQGDQJNDQ NDMLDQ LQL PHQJJXN)DN DRD N B NID Ei Q @ X\NL B Q N-DX
PHQJIJXQDNDQ NDHGDK NXDQWLW D \NDIQ GIDHQ NXDCQDLNDIW § H 0D DN
LQVWUXPHQ \DQJ EROHK PHQ\RNRQ RNXHMHRQRQ DQW X BSIQVWDINVHB D Q|
3%' SHPHUKDWLDQ GDQ WHPX EX®DULGDPWDXPHQ NDMLDQ WHUGL

L 8MLDQ3HQWDNVLUDQ %LOLN 'DUMDK 3%'"

8MLDQ 3%' WHODK GLODNVDQDNDQ ROXXHHK GXGP §IESDGD ME 6 XWGHED RL
SHUWHPXDQ SDGD PLQJJX \DQJ EHUQMNL@IQD G B Q DMDMLWEXHU E X Q W,
PDQD LQJDWDQ PXULG WHUKDGDS JDNWH @IQ X Q/HNDEK ML IS 8 D B MhbiG
VHFDUD NRODERUDWLI 'RNXPHQ \DRQUD®Q NG GMDX IXND® QD OB KOG
SUHVWDVL GDQ ERUDQJ PDNOXP ED GID\D K FK\LHMDVOD @ B BIQ (5@ GIMPE DQ.
SHUWHPXDQ GDQ XMLDQ 3%' ODQMXW D Q HDOIDFD G L EHDDEDIMIDUN B Q
&DPSEHOO GDQ 6WDQOH\

S8MLDQ 3%' PHQJDQGXQJL VRDODQREQHNRLODYRVED@HWDSNRK
NDHGDK SHWD PLQGD GDODP SHQ\HG INI/ID@® DR Z Q DOED TXK X D@/ X % 'P
WDKDS SHQJHWDKXDQ GDQ SHQJXD VDHQHRYDWL ECBE JE FMXEDQMIN X € 3
PHPDSDUNDQ NDWHJRUL GDQ SHPEDKDUXQ®X¥RDQ PQ END K UMD G HY
LDLWX SHQ\HPDNDQ VNULS HVHL E MWH®D\KDAJLNION X X B QLRICSHHKP DXUNO K
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-DGXDO .DWHJRULVRDODQGDQ SHPEDKDJLDQ PDU

%LO 6 XEWRSLN 6RDODQ -HQLV VRDOD

6RDODQ 2ZEMHNWLI %DE 2EME PDUN

OHPHULKDONDQ ODWDU EHODNDOQG@D 6WU. PDUN

'"HPRNUDVL % HUSDUOLPHQ

OHQHUDQJIJNDQ VHMDUDK GDQ NHGXRG 6WU. PDUN

OHQMHODVNDQ NXDVD <'$ GDQ UD 6WU. PDUN

SHUVHNXWXDQ

OHQJKXUDLNDQ FLUL GDQ DPDODQQ 6WU. PDUN

NXDVD GL SHULQJNDW SHUVHNXWXD'

.%%$7 OHPEDKDVNDQNHSHQWLQJDQ (VH PDUN

6LVWHP GHPRNUDVL

-XPO PDUN

LL SBHPHUKDWLDQ

%HUGDVDUNDQ SHPHUKDWLDQ \DQJ 38K EDJL VXVHMDUDK
PHQGDSDWL NDHGDK SHQHUDQJDQ POQIDKDMN ML SDSIIPDBXW PK G.
PRPHQWXP WXPSXDQ PXULG GDODP NHODV KOSHUHNDANG DAY K B B/DFRGTD §
VHSHUWL EHUEXDO EXDO GDQ PHQLGRNBQWDRMKHDQVLD NYQ P R®
GDQ PDVLK UDPDL PXULG \DQJ JDJDO PWHEMHWNX E N D 1§ HRQLIDQV WA I U
WHUOHODS

SHQIJNDML WXUXW PHQJDPELO JDPERQWHWHBDRQRIMBXQNVNID W L Q QNDLKMD O
SHVHUWD NDMLDQ 3HPHUKDWLDQ W3OPD K HOHEXDW NMHEHDX EDVI
SHUNHPEDQJDQPXULG GDUL VHPDVD NHVHPDVD

LLL 7THPXEXDO

OHQXUXW &KXDK .LP +ZD WHPX EXDO APHHRIEFSDHKOND K DHFGVOHR \
SHQ\HOLGLN PHQGDSDW PDNOXPDW N DWHPXQ BEVXTFD B Bl @ IHEDGADNOID(P |
EHUVXD PDIND WRGIHDEHDQ SHVHUWD NDMLDQ 'DODP QIDMORDMNDQL S
WHPXEXDO WLGDN EHUVWXNW XU BPIDDRHRXGCO SSDWHNUDIQDSSHIEVIHHEY D N\
SHPEHODMDUDQ VHMDUDK EHUDV BWNDIQ § W& D R /D )\ DEHGIHKEY K W M €
WHPXEXDO \DQJ GLMDODQNDQ WHOD K EDLIWHNRGN D N B Y /KD@ \NND
GLMDODQNDQ

BURVHGXU .DMLDQ

3HQ\HOLGLNDQ NDMLDQ WLQGDND QU&LMZQCRQNDQ\PRQ W NYELRR G
HPSDW IDVD LDLWX

OHUDQFDQJ

%HUGDVDUNDQ NHSDGD DQDOLVLV DR P>XALIOD NKR D @ DWRHHIEND B DLSE
3HQJJDO 3HUWDPD SDGD EXODQ OHL RBBKQJIDVODMO PHQGRSDOIML % XE
7LQIJNDWDQ /LPD LDLWX 5DMD % HU S HUSDMHPEIDRID@ Q BHMQ' KEIDRINLSG D E
RUDQJ PXULG OHPDK EHUNHQDDQ WL & D JLPHRIEEDE® WHUHNEDLWDOQ W I
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PDQDNDOD GXD RUDQJ ODJL KDQ\D PHRGD PDWNDIPKOSNRDKK VKEMQ
PDUNDK

20HK LWX JXUX VXEMHN WHODK PHQJXQD § DIQZ DINQV X B WRJU M. DHC
7XWRULDO \DQJ WHODK GLDWXU ROHXQILEDH FHERP DXQ ®XG DP AD
SHUWHPXDQ GHQJDQ PXULG \DQJ JD JIND & D GVHFO D X EBVHHUNS B N B ¥ UGDHKC
JXUX VHMDUDK XQWXN PHQJDGDNDQ SHRHQBRU DG F KB Q GND QPHHPE
XQWXNPXULG PHQJXDVDL VXEWR SK 86 WHLK $hEXMAEMUGDVDUNDQ NC

%HUWLQGDN

7RSLN 5DMD %HUSHUOHPEDJDDQ GDIMK EPENDQY 5 B@®IM B Q U G DRHRQH I
VXEWRSLN \DQJ ZDMLE GLSHODMD 8D L T\DIPE DWKRDSQ. I§ XKDIDR NIRI\OLD @ |
DGDODK PHUHQWDV NXULNXOXP LD IHWOKXDIQGVIHHEL D XDRSDPESKQNDIL W
QHJDUD 3HQJNDML PHQGDSDWL EDKDRID \PRKQV BSOGIIRBRNW D& D NG P |
PDPSX PHQJDLWNDQQ\D GHQJDQ VXEVWRSLN VB BD EWHDD KSEQIMOI
PHQJDWDVL PDVDODK PXULG GHQJDQ PMWMDL@IN E HDDAD \ENHIDV KR
BRXUFHV 3HH U ILWWKUNKFMGERIQ%HGDK %XWHNYV  VHEDJDLPDQD EH|I

-DGXDO -DGXDO3HODNVDQDDQ

3HUND 7DULNK 7LQGDNDQ $NW .DHGDK .XWLS
OHL OHODNXNDQ WHPXE} THPXEXDO FDW
PDVDODK GHQJDQ ODSDQJDQ GDQ

NDMLDQ GRNXPHQ
OHUDQH OHL -XQ OHZXMXGNDQ NXPSX &DWDWDQ ODSDEO
WLQGD :KDWV$SSDQWDUD § WHPXEXDO GDU(

&XWL3HQJ SHVHUWD NDMLDQ | SHPHUKDWLDQ

SHUVHNROL
SHPEDKDJLDQ NXPS

RUDQJEDJL VDWX N

3HQHUDQJDQ EHUNH
%HGDK %XWHNV LDL
PHQJKDVLONDQ NHS
VRDODQ EHUGDVDU
EXNX WHNYV

OHUDQH  -XQ KLQJ| 3HVHUWD NDMLDQ P| &DWDWDQ ODSL
WLQGD -XQ EDKDQ SURMHN \DQJ WHPXEXDO GD(
EHUGDVDUNDQNHVE SHPHUKDWLDQ
OHODNVI -XOQ GDQ | 3BHUVHGLDDQGDQ P| 3BHPHUKDWLDQ
WLQGDN KDVLO %HGDK %XWH GRNXPHQ
PHPHUK PXULG GL GDODP .HC(

'HFHPHUODQJDQ PH
NXPSXODQ

6HPDVD SHPEHQWD(
PXULG DNDQPHQMD
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VHEDJDL WHPSDW X
QRWD EHUGDVDUND
GLWDQGD) ) ) ) G
VHWHUXVQ\D VHKLQ

SHIOHN -XQ GDQ | 3HQJNDML PHPEXDW $QDOLVLV 'RNX
NHUMD PXULG GDQ 0 SHPHUKDWLDQ
\DQJGLEHULNDQ

OHPHUKDWL

BHSDQMDQJ SURVHV 3G3 EHUOD QJV X @XRBHNM X Q DNDXQI NDM G P K PdH
DNWLYLWL \DQJ GLUDQFDQJ ROHK NBIWGD P HNXPEX QRS ENM UIEDN G UR
JXUX 6HWLDS NXPSXODQ DNDQ PHPERQD EHEMDIDVED E G & IND § RADIDN
DNDQ EHUWLQGDN VHEDJDL IDVLGWLWDRD K B0 NXDGR QD & B R NPVH. QFF
NDHGDK \DQJ GLIJXQDNDQ 6HOD L QDNMPHGDNDFONDIWSIHP HSHDIM DIV V
PHODOXLUDNDPDQ YLGHR DWDX VHBBEDWLVXDO GHQJDQ PHQJDPE

SHIOHNVL

. HSXWXVDQ GDULSDGD KDVLO OHPERU 5& ANHHWKILDML. QWY XWHIVD K GSILQ X
PHQHQWXNDQ SHQLQJNDWDQ SHQFDBDNDQDRHPRKPRDIQG VEHHVDEHI]
UHQGDK

'$3$7%$1'$13(5%,1&%$1*%1 .%-,%1

%DJDLPDQDNDK SHQJJXQDDQ .DHGDK %YHGRKV% SWHNVWD GIDINOW @
PHQJXDVDLWDMXNS5DMD % HUSHUOHPEDUDHD@W GDQ '"HPRNUDVL %HU

6HPDVD NDOL SHUWDPD JXUX PHPSHUWHGBZOKBDQ NOUHIEPIK WOHGBIKO
\DQJ JDJDO GDODP PDWD SHODMDUDUHPFP KD PXDK GIXIFIGIVS W LPHW
PHQJHWDKXL OHELK ODQMXW WHQWD® & NOHIGIDW WH G D N WDE D LIQD
SHUPDLQDQ O6HZDNWX SURVHV SHPPH®BMBPDWQNDHUDBDRX N XX LX
VHFDUD DNWLI .HODV PXOD KDQJDWGHMPEDE IYXQ DN WRHQLRVDQ VRU

,NOLP SHPEHODMDUDQ PXOD EHUW XMW & D U DKRDIENWED ¥ D QN HPHIDG B
PXULG 7LGDN KDQ\D LWX PXULG GDSIEWLNHGUIXYDFBLOURMWGISQGH
NHPDPSXDQ PHUHND PHQMDZDE VRDODQD.@X70&HQGDXVD QRIS
PHOHQJNDSNDQ QRWD GHQJDQ IDNWPH DR D/OH S B @MNXHNWAHRUDXO/EDQ D\ |
GLWDQ\D GL GDODP SHSHULNVDD QOCIMD WIH WHD® @ XEWR S HXD EDJ D G I
PHQDULN \DQJ GLIXQDNDQ NKXVXV X\QWHHHNFBPKRQ YRD SBQEPX DL
OHELK SHND GDQ PDKLU GDODP VHVX®ORQMRKEVR S/IRD (DY) \BW 8 M &
PHQJJXQDNDRLIKOQ EEKYZHDW QD PHUDK MDPE X

%XNDQ LWX VDKDMD PXULG WHODK RHRDX®FPQ D/ BWQ NH BHIPDQ
PHQMDGL OHELK NULWLV GDQ DQDODWLRHQXDXWNDRES HPLPEMD QM
GLDMDUNDQ NHSDGD PXULG GHQJDRQGVRWXDN P WMHEHHDLDQF L' NG Q STHM
ODOX GDQ PHUDVLRQDONDQ GHQJD@ VRIQNDHP B HPAOL\ND. WD Q L6 HIHIUIL
PHPEROHKNDQ PXULG PHQJKXEXQJWBHIWIRDQ NHIGTHOD RNV N\ IQU
KDGDSDQ 6HEDJDL FRQWRK PXULG PRPZR BHPHXD QW RKDUH G B QD
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EHUFRUDN GHPRNUDVL EHUSDUOLPHQ IGPDWU VHEGD) CSHP\HWUDGW O R |
.HVXOWDQDQ OHOD\X OHODND \DQJ &X\W B BROHKD.Q! VG DD WVQ G D K D
GDQ .HGDK VHEHOXP WHUEHQW XN Q\ ) \SRHNLRCHIN X BVNK IDORQ 'T0OS® AT Q DLD

9DQ 6WUDDWHQ HW DO G D @I NPWEINDWL NH S HIDQULRHQ Q PH
VHMDUDK PDVD ODOX \DQJEHUNDLI/® QN GCHOEDWRBAKLGXSDQ KDUL L

BRDODQ \DQJ GLEHULNDQ ROHK JXUX MNXMHRDRBPSXDMNDWDA D 5 05H Q DI
RUDQJ VDPSHO PXULG EHUMD\D PHQG® SOV B0 ENDK SHQ@ X R lGADXO D R
PDUNDK %HUGDVDUNDQ .DHGDK %HGDKS%XHIQNKXUDMNDD NXRQ
PDNOXPDW EHUNDLWDQ IXQJVL 0DMO LVWS5DWIDS 5 DAVHIR DB OD N QUD\ O
PDNOXPDW SHPEHQWXNDQ 'XUEDU GLNXMIX VH Il BNHW D OX@ D\X % B E
SXOD PXULG GDSDW PHQFHUDNLQN®Q ODRDW 8 X B /WD SIDEL G DSAHUR-ONT
SHPEHODMDUDQ VHFDUD NRQVW U XMW M RXD ®XR INX PORS B QP HGHNE D
WHQWDQJ NRQVHS NHVHWLDQ NHSDGWDUBRR\VERIO VR BEGPEUDQW GH
PXULGDGDODKVHEDJDLPDQD EHULNXW

<DQJGL 3HUWXDQ $JRQJ EHUSHUD Q DRHH)MLLIDED®D® R HQB B § D
QHJDUD %HUL SHQMHODVDQDQGD PDUNDK

THOLWLJIJDPEDU JDPEDU EHULNXW

%XNWLNDQ NRQVHS 35DMD %HUMLZD 3 BN\BMUI WXDIQGHLIRLGDILNL ROH?
'DSDWDQ 3HUEDQGLQJDQ 8MLDQ 3%

$QDOLVLV \DQJ GLMDODQNDQ EDJL PP RER BQN KR NLQ SHOLHN NDJ
VHOHSDV NDHGDK EDUX GLSHUNHQDONDQ GIDIEmXPD @G 3 & H QW R RIXQ |
DQDOLVLV XMLDQ SUD GDQ XMLDQ SBPSH® EXULG RAMOXQEDULEBE B [
SUDGDQ XMLDQ SDVFD DGDODK E HIKEPH D DO/ LD RURVHFDNSH. D IQOL@ N |
VHRUDQJJXUX VDPSHO

-DGXDO $QDOLVLVY 8MLDQ3UDGDQ8MLDQ 3DVF
6$03(/ 8-,$135¢ 8-,$13%6&

085,
73 73
73 73
73 73
73 73

HSXWXVDQ 3%'\DQJ EDLN LQL PHPEXNWQNDQ D/DPIHOGCE)QUR B UXIPX
IDNWD VHMDUDK VHFDUD UDVLRQDO
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7DKDS 3HQJXDVDDQ OLPD 73 PHQDOQGIIPEXQ@ WA SHMPBPKDQG/E&DOL
EDLN DSDELOD PHUHND GDSDW PHPEHIM OGP PREEKPDBEX NWWNLR 8 WO DLQ
'"HPRNUDVL %HUSDUOLPHQ5DMD %HUSHUOHPEDJDDQ

7DKDS 3HQJXDVDDQ HQDP 73 SXOD PG®RBIDSBWFBPI3OD KLSINTL® D GH
VHFDUD NUHDWLI GHQJDQ PHQJJDEXQDNDXQY ISE GHOBIDNL HIDPEXMMWV t
WHUKDGDS WRSLN 5DMD %Y HUSHUOHPERDRDR3IGHRQODQ EDRNRDQOW KDL
PHQJDMDUUDNDQ VHNHODV PHUHNDWBKRQUQIUDMNDWEDW PHQJIJXDVDL

'‘DSDWDQ OHODOXL 7HPX EXDO

6D\D MXJD WXUXW PHQJJDEXQJN DBPXQEXDLY IGHRIDQ L WDWDLQ VP RDI
EXDO GLODNVDQDNDQ VHFDUD WU & B NEFDVWHPXXNDWPXW L63H F B Q DDNVD
VDQJDW VHURQRN EHODMDU PHQJJX\IDDNDRENDB GBKDQD ®B§BIWLP
WXPSXDQ OHELK VHPDVD PHQGH QJD UNHPEHID/OD@D DQ \®DU LVIDXQR H
OXULG PXULG PHQ\DWDNDQ EDKDZD P H®MN P HOHEDLKWEKHIU VRINPYDW [
SHPEHODMDUDQ WHUVHEXW

OXULG PHQ\DWEBHRDDMRUBQ FLNJX VDQJDW EHUNHYVDQDWOHEDE VD\
VHQGLULGDQ PHQJDLWNDQQ\D GHQJDQ NDQGXQJDQ EXNX WHNV

OXULG SXOD PHPEHVHODRBRQLE&D\D KDQ\D PHPEDFD EXSNX WHNV
VHNDUDQJ VD\D GDSDW IDKDP VHWLDRB>XSWH N BERQHXD®L R\DMK XHAND
VRDODQREMHNWLIGDQ NHUWDV ~

%DJDLPDQDNDK .DHGDK %HGDK % XWHNYV D GIDPpNWERGHALQL PPEOK 5DAH
SURVHV 3HPEHODMDUDQ 6HMDUDK™

.DHGDK %HGDK %XWHNV VHEHQDUQ\D DD EQMNXPHQ LPXINIGNNB QDK
PHZXMXGNDQ VLIDW LQJLQ WDKX GDGDP QD OPXQUID® FPHHWSHIDD G D Q
GDQ PHODNVDQDNDQ DNWLYLWL SIQPEHOIDMBEDQD ®HIWHLN DX B MOXINE
PDNOXPDW PHODOXL SHOEDJDL D NNV P M B SRIDJOV IEPIWEH QK D @1 Gl
UXMXNDQ 6HFDUD WLGDN ODQJVXQXRSXRDPSNXD RFPIMV) ED\$ID &/ DFRH P
LOPX SHQJHWDKXDQ GDQ NHPDKLUDQ \DQJ OHELK EHUNHVDQ

3DOLQJ SHQWLQJ PXULG PDPSX PHQ LRXINIGAMNDSDMP PHIQID VWV N B QEY
EXNX WHNV GHQJDQ NHDGDDQ VHP D VPD JIDPEWDIK DQLSKIOTH NP DK M
GDQ HPSDWL %DKDQ UDQVDQJDQ \DQH\DLHDGL B N R QDX WIR § DN) $Bi\
BHODLQ LWX PHODOXL .DHGDK %H G D H BoPXEAKHDNW KLLGBLR RVHM.LG/ DENDDQQF
LQIHUHQV GDULSDGD PDNOXPDW \D QD@UNXPSXOXDRG CHPISXDPW
VRDODQ .%$7 GHQJDQ OHELK EDLN PLMDODOPRIGEHIDI9%. ER QIR B P A K
MDZDSDQ

3HQJNDML PHQGDSDWL PXULG OHELKHEHXNHDNDLA® 56 QEDEDW GIT
PDNOXPDW GHQJDQ OHELK \DNLQ GDWXQHDWHUWNBD BB OMYQR Gl
EHUVLIDW WHUEXND WHUKDGDS DHPUPHSGINWXIUIDE DO G HDNWDNHSD G|
ODLQ 7DPEDKDQ ODJL PHUHND PHFRBDRGHIOD®KXD KDLINVDIQY IL @M RS
PHOQMDGLNDQ PHUHND SHPLPSLQ GDQ DKODRHSMDWKX BB DB Q6 X Q/HH
PHPEDQJXQNDQ UDVD LQJLQ WDKX VHPRBOQHWRGID NIGSHDGHDRXU L0
PHPSHODMDUL NHPDKLUDQ GDODP PDQKEDODQ NMHY W Q NPXH Q@ X Qa/DXQ
EHUGLNDUL GDODP SHPEHODMDUD @ X3HOQDMNG DK ®BHGDKDYW R EMDNY P
OHELK PHPDKDPL NRQVHS GDQ IDNWOHELMNUDLKVGENDDSHUVSHNWLI
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5DMDK SDMDK
OXULGPHPEHQWDQJNDQ SHPELQDDQ SHQHUDQJDQ \
VRDODQ GDODP NXPSXODQ

3(18783

%HUGDVDUNDQ NDMLDQ LQL NDHGDW OH GLOMOQDNDRG R Q HKHPEWO P
SHOEDJDL LPSDN NKXVXVQ\D GDODP SEKKEMKXIQ VB EXDK WHINWHDHAEL
%DQWX OHQJDMDU % %0 PDVLK GLDQDODS §X@ BHYDQ /G N WDXIHIIB/DL
MHQLV %%0 SHOEDJDL WHUXWDPDQNWBDQW E H&XK Q.\DXENDIXQYHHISHDNKV
VHEHQDUQ\D DGDODK VDODK VDW X >WW®D 8K QIGG WBHW D Q ETHAU § XV D\
VXDVDQD 3G3 PHQMDGL VDQJDW P HQD S$HW E HOWGDSIDY PKUE 6] DE
SHUHPSXDQ ,QL EHUWHSDWDQ GHR XD N[DMLIDW DR J GLEBNXNDQ
SUHVWDVL DNDGHPLN PHQJLNXW M FO\W GO X 6LEND FOEW. ¢ 15 FHUHHP
$EVWUDFW 6HTOMHQ RALDIOG SHUHPSXDQ OHELK NH'S GE®) VEHR Y H VEIDS
GHQJDQ .DHGDK %HGDK %XWHNV LQL

*XUX WHODK EHUMD\D PHQFLSWD SHHBEDIO DWW E SHNP\E HIO M DB Q QL
ZDODXSXQ PHQMDGLNDQ EXNX WHNV \HHPERIDLMDXMXN D I QX\W Q PAH €
NHSHUOXDQ PXULG PHQJLQWHJUDDOQN PO QAHNRBRDORDIQ BHPEUD EM
NDGDU SHPEHODMDUDQ PXULG PHQK PKXOWNRQ RLHADIU@WHIUGBINW Q D
EROHK PHQ\HGLDNDQ SHQJDMDUDQ \INMHPO MKIDIQ EFDXUN. G GD PG \RMN
EDKDQ SHPEHODMDUDQ 'DODP SURWVNIVQREHEXNX QIS D @ REMDGQN
SHQWLQJ GDODP PHPEDQWX PXULG PHQ FDEDID BDXWDXMDEH 5 MAHEH
SHODUDVDQ \DQJ VHZDMDUQ\D SHQUILPX®D®IQODPNSHW HN U DAMFODC
PHQJIJXQDNDQ NDHGDK %HGDK %XWHNY GD %D PHRNBDHUX § VX NP DNE
DNDGHPLN GDQ SHPEDQJXQDQ PXULG

6(1$5%,58-8.$1

$EGXO 5D]DT $KPDG $QGL 6XZLUWD LNDGBMBMODRIGOBH ZHRN
ODOD\VLD GDQ ,QGRQHVLD %DQGXQJ +LVWRULD 8WDPD 3UHV\

$EGXOO 6 XNRU 6KDDUL SHGDJRJL "DHQGLHNRODRK7 NG JIJQV W& A
6LQWRN 880 3UHVV

$KPDG $QXDU $WLTDK 1XU 6 HNVCDQU'I K0 [DAD$ VDY 3HQGNGD QD D
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$]ZDQ $KPDG $EGXO *KDQL .DQHVRQ $E GKPDGD I$ ECRKD PP OBDRKE G X4
$]L] HVDQ (ILNDVL *XUX 6HMD QDK WHWXD GHJ K B QDX [
7HNQRORJL ODNOXPDW GDQXBRPQLNHIMHODIOGLNDQ 3HQGLGLND

%DUWRQ . /IHYLVWHDFKLQJ +LVWRU\IRU WRKARPL PIRIZ *RRBH\
IDZUHQFH (UOEDXP

%HOO . ( /ILPEHU - ( 5HD G LBQUNINGD O /G EWREKRRN GHUIRUPEL
ILWHUDF\5HVHDUFKDQ& ,QVWUXFWLRQ

&DPSEHOO ' 7 6WDQOBHULLPHQWDO DQG 4XDVL H[SHULPHQWDO'
&KLFDJR 5DQGOF1DOO\

'RVHPDJHQ 'HEUD O DQG (LOHHQO BPREDREDFE® 9DO XHHIQW $FWLF
5HVHDUFK " ,Q 7KH:LOH\+DQGERRN RUIBREWHEBOWHEHD EFK L ®

OHUWOHU * +RERNHQ 1- 86% -RKQ :LOH\
GRL FK
+DUWZLJ 0O . "XQORVN\ - 6 WX GN GWXBW W\ S DIHEGRHOAI H7 HV W L

$QGCG 6FKHGXOLQJ5HODVWNGFWR@RRLA Y&AXFCHOHW LQ DQG 5HYLHZ
+

+D]JUL -DPLO THNQLN PHQJDMBRE G HMDWIDKQ 8D KIDAWUBEX B RUV
-DDIDU 6 $ SHODNVDQDDQ 3UROBMMDDQ@KDQ GHREBORMB NRC
ODOD\VLD 6(-$5%+ -RXUQDO RUIWKRIUMSDUWPHQW RI
.UDWKZRKO " 5 $5HYLVLRQ RI % ORRWPYENZ/ DKRHRRRA\LGWR 3UD
+
ILPEDFK % :DXJK : '"HYHORSLQJ 4LRRKHIDMHY RO, QRALIDANAWLRQDC

S3HGDJRIJEHWULYHG IURP KWWSV DDEUL FRP PDQXVFULSWYV

ODDURI + + 1 -ROL1 6 <XVRI 5 6 H WDUDKN GDOWPXEM@ 7HUKDG
ORWLYDVL3HODMDU ,QWHUQDWHR@DRIRXUQDO RI (GXFDWLR

0O .DYLWD 6RXUFHV 3HHU . OQOVWDKRBWMRN OHQLQIJNDWNDQ 3HQFDS
6HMDUDK GDODP .DODQJDQ OXULG %WHWSIHDAWFDSD IODQ BMVQ®D K 8!

2WKPDQ /HEDU 3HQ\HOLG LN HE DX®m T MROWLLG B B @ HWIRGHD Q
8QLYHUVLWL 3HQGLGLNDQ 6XOWDQ ,GULYV

6XSSLDK1IDFKLDSSDQ 5DPODK-DQWDQ $EGDNNRERIEBEHROGEKXNRQ
6HODQJRRUG )DMDU 6GQ %KG

7RGG : % .HVVOHU & & ,QIOXHQFH RHPBY SR G¥HMRGH D& G /|
'LITLFXOW\RQ )RXU OHDVXUHV RI 5HEDW B URNIABIDO. R U (& F D MWL R
3V\FKRORJ\
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9DQ 6WUDDWHQ ' :LOVFKXW $ DQGJI2RIMWIDRA BHOHYHQINWR \
FRQQHFWLQJSDVW SUHBDHABIRDQRIMUMHXNBBDUFK -RXUQDO RI &}

9DQ 6WUDDWHQ ' :LOVFKXW $ DQRU2RVVEGIBMJIRILIDO (PSSURI
FRQQHFWLQJ WKH SDVW WKH SUH B R QMGG W KFHDIOX \(WXFURX IQQV!
$ IUDPHZRUN RIUHVHDUFK WRXGULBIDO RI &XUULFXOXP 6
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3(1**81$$1 $3/,.$6,3(5,6,$1 $'2%(,//8675%$725'$/$0
0(5(.$%(178.027,) %$7,. %$*, 0(03(5.$6%$.$1 79(7
. $/$1*$13(/$-$5 6,-,/6(1,9,68%/.5($7,)
2/(-.2081,7, &+(1'(52+

6KDOL]D ELQWL 6KDKUXGLQ 1RU $VERWED EVFWQ 5RG]DQ 1
VKDOL]D#NNFKH HGX P\ QRUDVKLKDWWNRKMNIF&N AGXQRUDLC
.ROHM .RPXQLWL &KHQGHURK

,QWDQ 1RU )LUGDXV ELQWL OXKDPPDG )XDG
8L70 &DZDQJDQ 3HUDN .DPSXVG6HUL ,VNDQGDU

$%675%.

79(7 DGDODK SURVHY SHQGLGLNDQ GDOD OMDXWLKSENBEQWPH®
IRNXV XWDPD WHUKDGDS DPDODQ LQGKIVWLWNDR BHHOMDX B XNHQ
NRPSHWHQ GDODP ELGDQJ ELGDQJ \DR JEWHG BAHRUMRD Q6 RS
3HNHUMDDQ DWDX OD]LPQ\D 6W D Q G@QINM® DHP DIR 1616 D\® @K NGH.U M DY
GHQJDQ SHQHNDQDQ NHSDGD NRPSRRRPRSWRINGD Q) DSHH QNHPE
NHSDGD ODWLKDQ GL LQGXVWUL 'CRIDP R R QW HND\S D WQRLHPDQ @
SHUDQDQ SHQWLQJ GDODP PHPSHUNDNDWLH GECOMIIDP 6ALHALHONOH E
PRWLI EDWLN PHQJJXQDNDQ SHULYDDOQ \%G&RERH 0OXYMUD WRQ
GDULSDGD SURGXN NUDIWDQJDQ \D QD QSRSKOIN GVHWIEDHB\Y W
SHQJKDVLODQ EDWLN GL 0DOD\VLD IDAENDIOD K PRIWDLQ ORI DR)C
3URVHV SHQJKDVLODQ PRWLI EDWYNEMHHUPYSHDOE WO DKQ G H. B LK
GDQ SHQJKDVLODQ PRWLI EDWLN WHQDUDFLGHIMAD P SHLY RVOLD\
,OOXVWUDWRU GDSDW PHQ\HGLDNDQJ SHOPBOGDK N D Q D B/U RE\DH
PHQJKDVLONDQ PRWLI EDWLN GHQBRDQ MHSHU\WL IPOEVIEH @D
GDQ ZDUQD GDSDW GLHNSORUDVL GRE8 QDY PN GBQDXBH Q WHS\OR |
MXJD PHPEROHKNDQ SHODMDU X QW XN ® MWMII\DHEE)XQW N/IHF Bl OBl E b
PHQJXEDK XNXUDQ VNDOD GDQ RULBQIDDALLPLROA LE HEUHVDX BI & L
PHQMHODVNDQ SHQWLQJQ\D SHQJPXRIHDPIXK BB REND,Q ®RWNU B Y
NDODQJDQ SHODMDU \DQJ PHQJLNXWUHHIMUUDBE 6ROIMHE 6RIRML
&KHQGHURK 3HQJIJXQDDQ WHNQRORJLN GERWA S0 RNV GHS!
PHPEHULNDQ SHOXDQJNHSDGD SHODMRURKQWXNPWQUPIREHB QL
GHQJDQ NHSHUOXDQ WHNQRORJL @®/IHWUNGQQ NOHWRERIO R QID N D
NXDQWLWDWLILDLWX NDHGDK WLRSDWD Q D K INHE XOQ V DIL SJ
$OSKD VHEDQ\DN PHQXQMXNNDQ EDK PHP DQAW U XP B QD
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NHEROHKSHUFD\DDQ \DQJ EDLN \D QQ\PBQ@XKRHIXMDNQ D B Q KDZO
VHOLGLN EHUNDLWDQ GHQJDQ SHRHJRQXP @ DB @& RNDG/L GHRIE M|
PRWLI EDWLN GDSDW GLDQJJDS NRQWL\DWHK ¥ GBI D P ® Bl ©) JHNWXI
NRQVWUXN WHUVHEXW EHUNDLWD Q D&/H QWHBIQ WWHEXIWQ VB H QK D)G
NUHDWLYLWL NHPDKLUDQ SHQJH@RK®DQ WLOBR VLHRNID BH G
EDWLN 3HQJJXQDDQ $GREH ,00XVINGD &RW VWL \GDKIDKIDY \PX\ Bi i
PDVD KDGDSDQ SHQJJXQDDQ SHULVED®GRN ERO HYXD QL VOHDUW RS\
VHUDPLN WHNDW ORJDP ND\X GDQQJIDXQ DDIL QS D IKNDRADLS L&H
PHQLQJNDWNDQ NHFHNDSDQ GDQ NVHOMR Y LPRWSHEDWDN GD !
PHPHOLKDUD ZDULVDQ VHQL NUDI GL ODOD\VLD

.DWD . X@BL7 $GREH ,O0O0XVWUDWRU PRWIUHEDRORAVIEHQG RVWUDLO .Ul
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$33/<,1*$'2%(,//8675$72562)7:$5(
,1'(6,%1,1* %$7,.027,)72(032:(5 79(7
$021* &5($7,9(9,68%$/ $576 &(57,),&$7(678'(176
&+(1'(52+ &20081,7< &2//(*(

6KDOL]D ELQWL 6KDKUXGLQ 1RU $VERWGEDEVPIMQ 5RG]DQ 1
VKDOL]D#NNFKH HGX P\ QRUDVKLKOW\WNNFKMNF&N AGQRUDLC
.ROHM .RPXQLWL &KHQGHURK

,QWDQ 1RU )LUGDXV ELQWL OXKDPPDG )XDG
8L70 &DZDQJDQ 3HUDN .DPSXVG6HUL ,VNDQGDU

$%675%$&7

79(7LVDQ HGXFDWLRQ DQG WUDLQL 8 QURFHVAWLRDW KWK DG HPSE
LQGXVWU\ SUDFWLFHV ,WDLPV WR SQ RB X W D@ RFA-BHAWH @ KHZ\RFURNS F
VKRXOG EHEDVHG RQ WKH 2FFXSDWERQOQIDMERQG D L2E ¥ RIDIM IQRQD
6WDQGAREE ZLWK DQ HPSKDVLV RQ SUDF WA BN LIFRES R QB GI\WSR & X UR
LQGXVWU\WUDLQLQJ ,Q WKH FRQWHRN RDP FWQ® SG6 H\QLUPS RIKW D ¢
HPSRZHULQJ &UHDWLYH 9LV XDO $WIW Q BO U BV \MLAND RMRHWLWAK & W IQON \8 ¢
,OOXVWUDWRU VRIWZDUH 0DOD\VQDQ EDQGNHAWDR QY RREKIH\WR LW
ORWLIVWKDW DUHRIWHQ IRXQG LQUEDWRN B PR®NFWS B R GRQFIHD®O B K
7KH SURFHVV RI SURGXFLQJEDWLNR® W LV\XE NHFMW ZD W W WK HAWKHDS:
LGHDV DQG WKH SURGXFWLRQ R EXWWI N LPOIROMLHW R Q YOW RRIQZ L W & GVRKEH
VRIWZDUH FDQ SURYLGH YDULRXVWIRRIE® WBRE G DRFHWV VRRQ 3 WKE® X\F L
HIILFLHQWO\ 9DULRXV DUWLVWLWF MOHHWKXQWY VR EKBRO R UY D QVKID
GHVLJQLQJLQWHUHVWLQJDQG XQV R D PR \/ IWW KIGH D S\SWOW RCAR PRE
IUHHO\DQG FKDQJH WKH VL]H VFRLOHDNQG\R UK H\QWNIS/OILFEQ WIL\R & H P
WKHLPSRUWDQFHRIXVLQJ $GRE H ,OROXVIW DPWR QU VW $6G R G WNLAKIRE
&UHDWLYH 9LVXDO $UWV &HUWLILF K QHBURRIOQO R IHW BHHH Q\GH B RW K|
WKH SURFHVV RI GHVLJQLQJ EDW LWLPRW RIY \FF\I R GHI@ W IVGWHRRG IS ROV
VNLOOVLQ OLQH ZLWK WKH QH H G WRK RVGRIORD WRINMMKW ¥ F KXFEO RY\F D |
XVLQJ TXDQWLWDWLYH PHWKRGV ZK IVIDXALLWH D/RVWLYRIQ PHRMKIR Q & DQIG
WKH &URQEDFK V$OSKD YDOXH RI L QVWKRZRHAQRD KDW KOL JRURHGV ®f 1D U HF
ZKLFKLQGLFDWHV WKDW WKH TXBIWWG R\QR/W. R FMKHHTRIHMG/RIERIQ Q D IXWV/|
DSSOLFDWLRQV LQ GHVLJQLQJ E DQWLNRRVQIW\L BIPGI BN ¥ RIQYVLW K H WE
,Q WKLV FDVH WKH FRQVWUXFW KW DG DWFHBWLR QY R FUHBW RY XW
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WUDGLWLRQDO NQRZOHGJH DQG YDIXHKIONFHRWYECREEDWONX PR W
RQO\IRFXVHG RQ EDWLN SHUKDSMVWQZWKHHER®Q EBHW &6 XH/G R R R KK
SURGXFWV VXFKDV FHUDPLFV WHINDKR PHE/ & DXRW & HD NGHRRA KMHLL\WY

FDQLQFUHDVH WKH HIILFLHQF\ DRGXAFHHEDMLLYN. R W/ IL VW ZKGLHOQHWS\WU IHQY
KHULWDJHRIFUDIWDUWY LQODOD\VLD

.HV:RUGM (7 $GREH ,O00XVWURWRNWE I W B NPENLYUWNYO UHYROXWLI
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3(1*(1$/%1

%DWLN PHUXMXN NHSDGD WHNQLN VUDN. DX W H N B IBHRWBP O GILW
NDLQ GHQJDQ PHQJJXQDNDQ OLO L QWKWK @B OILRIEKM SHEDEZR DD O
WHNQLNLQLDGDODKNDLQ\DQJPHPSQI\BPQERGDR BWDXDUHND EBIQ
EDWLN DGDODK VHEDKDJLDQ GDULSDGP RDDPVOHO DN G IG U B (EXGK
WHUPDVXN ODOD\VLD

'DODP PHQJKDVLONDQ SURGXN EDWKXN FSRHOIDN G D UBHFWG@GXO APHRWHLN D |
GLSLOLK 3URVHV PHUHND EHQWXNUWUEHLPBOGHEMG H QY 5HIDIVIPVEHE ED DMXLN L (
PRWLI EDWLN EROHK GLLOKDPNDQ GDDLSBGD WK PDWDRX D®HND DNGU
EDWLN ELDVDQ\D DNDQ GLSLOLK EIRUQ NIV DQUNIN@ B AMAHQWB Q@ D ”VHHLF
PHQJKDVLONDQ UHND EHQWXN PRWNDEDMQW X8 PRWIM PHQJIBOPEL O
ODPD NHUDQD SURVHV SHQJKD YV L OPOR®LSOHOANDXND D S/HHEFO X B P O R XID\O
SDGD NHUWDV OXNLVDQ

BHODUDV GHQJDQ UHYROXVL LQGXNWLMLD Q & & R E Bl QPG \WUDMNDL
SHODMDU GDODP PHQJKDVLONDQ UHISD\EHRXNGONKPGRWQ HGLHOH Q Q 7OiH
GDQ IXQJVL GL GDODP SHULVLDQ $®BHEH NODYXMWYQ YWRDWD PHBR KRB
EHQWXN PRWLI 7DPEDKDQ SXOD SBEDMBQ)GDG DWPHONHND®QRUD

3HODMDU 6HQL 9LVXDO .UHDWLI DN DQ [Q @HIG! D KENHD@QWXINODIPWPLHNQRB |
SHULVLDQ $GREH ,O0XVWUDWRU VBPDXD I I&PHVWB KX PWWQSBI\®DRH
IXQJVLGL GDODP SHULVLDQ $G R E B ND@QXWNNDDBEAHRUMXHNP DR\ LPIHE@ MK ID

3(51<$7$$10$6%/$+

3HQGLGLRD@GWXVL SHQIJDMLDQ WLQJJL GHQ DMF B0 B Q BHPH D HXI
3HQGLGDNDWHQRGLGLYDIQ SHYROXVL,QGXVWUL GLSHUNHQD
WDKXQDQJPHUXSDNDQ VD W )GDPARKXINGADHEIDMXDQ NHWDPDGXQDQ F
GLPDQD SDGD HUD LQL DNVHV L Q VXU Q FWH NQHRIGARIQ RIIR. EPFOW IONK W B @I
PHOXDV GL3IRGDWDYD VHNDUDQJ ZXMXG NHSHQDOXD/@XKRWXSPEPS
NHPDKLUDQ SHODMDU GL GDODP WP Y.RQ X MLNIQGKH/OOMD U 330RGD N A
.UHDWLIVHPDVD PHQJKDVLONDQ PRWIHEGDKVR N OO P HY XIKHMXND
PHQHNDS SDGD NHUWDV OXNLVDQ
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.DMLDQ LQLEHUWXMXDQ XQWXN P I$G REBWNMHSHQWL\Y RD TG DIOQPIX @
PRWLIEDWLN PHOLKDW NHPDKL U KX® MHGIDQ WP B Q $XE\DIM.DSH®D DXOPLP
$GREH ,00XVWUDWRU $GDNDK GHRWRQY $HE SHQDLX & G REDH PCSONKY/I
LQRYDVL SHODMDU GDODP SHP E H QRWN\NIDEQPAHRUMIN [E P WQ N WHISNDIDPLHGE
UHND EHQWXN\DQJ OHELK NRPSOHN\SERQLRRGHIU DVQD O BR QW P NXA
79(7 GDSDW EHUODNX GLPDQD G D U L\SHROUSHDIKDYQ GDS B R/ VGLLICEDN
GLJLWDO VHODLQ PHQMLPDWNDQ RDNDKOENQ O BG C5GINKD O B FPLRAN. H S

BHFDUD NHVHOXUXKDQ SHQJJXQDNE\WS DWNRIVEHHUXMXDQ XRRBH,
SHPDKDPDQ \DQJ OHELK PHQGDODP WHQ®DRQ SISOD N DQLCTHUNM VD (
,OOXVWUDWRU GDODP SHPEHQW X NSIURB B /R 7 B DMAINNEDID @ HPG SH B
BHQL 9LVXDO .UHDWLI GL .ROHM .RPXQLWL &KHQGHURK

5$6,21%/ .%-,%1

.DMLDQ SHQJJXQDDQ DSOLNDVL S BEHADHEEREBQ @@ YW B DWIRN K
PHPSHUNDVD 79(7 GLNDODQJDQ SHDIDGLD. B 6 HWIL.® B X Q L \& L \&XKDH® GJHHU
PHPLOLNL EHEHUDSD UDVLR QDO QD¥EIREHQ W O Y V$'S D WNRIJVI. GSIHR K I/
SHQWLQJGDODP GXQLD UHND EH QW XGND 9 HSNHVD B IXGIID® D QNI @D © DW [S)
PRWLIEDWLN EDJL PHPSHUNDVD SURJQGPFHNDQ KHRQDNVDA QTHQ7G T
NDODQJDQ SHODMDU 6LMLO 6HQLDQYXDQJIDWEWMUIDBGDRK VHVXDW

3HQJIXQDDQ WHNQRORJL GDODP VIHILION GHIW D IQVSHPUDNNH. EDHIQIW RQG
LQGXVWUL 'DODPLQGXVWUL NUBDWLNV 88 8 UX\DLVIDHDNDVEHHIQRADYGND S5 RS,
$GREH ,00XVWUDWRU DGDODK D VERUDRHEXDQLOBED®MEBQRIQD B
PHPDKDPL GDQ PHQJXDVDL DODW DCPDM)BRG WQ LD ®G BEHX QO ND W G
PHPEROHKNDQ SHODMDU PHQFLSWHMPRMWL] WH\S DMWGHHU D QOOGE S B I
PHQ\HVXDLNDQ EHQWXN VDL] GDQUANVEH VHFB QP R\M5DMD@DE JDHY
NHGXGXNDQ ,QLPHPSHUFHSDW S URYHVUDHPIEHD@WSHNPED PLRMD QI B\
VXPEHU 3HODMDU GDSDW PHQH U D SND3LVG R D QB¢ B Q WXNPRREH® B\
NRQWHPSRUDUL

.HEROHKDQ PHQJJXQDNDQ SHULVLD FHEXBHBERGHKNDDQRBQHRD P
NHPDKLUDQ GDODP UHND EHQW X NSHNXPWP RAM B HGMQ GBIIUG 0D 1 QD
79(7 NDMLDQLQLPHPEROHKNDQ S 9QDIQSHILINIDWLLDSULDNRXLWM B R U B K
KDQ\D PHPSHODMDUL NRQVHS VHQ LHRDIOQ &6 INNDDEH QD R N. O/P B WAWDHSLVMI;
SHQJJXQDDQ VHEHQDU SHULVLD8§HMGRME H U GMDS\DWUDH\OR U DEEHODIIND Q
WUDGLVLRQDO EDWLN GHQJDQ U H NXODEHIQUDXANXMRRGHHIY K, QG YPFH\PIEQX M B
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EDWLN WUDGLVLRQDO GHQJDQ JD\DNRGJIPDHIDNLENQ VHVXDL GHQJL
.DMLDQLQL GDSDW PHPDQIDDWND G SRWHIMLDSHP § 6 DNDDAMLUDHUR N €
,OOXVWUDWRU GDODP SHPEHQW X N Q7PRIMND @& D LINE HKH D B MPSHU IV
9LVXDO .UHDWLI GL .ROHM .RPXQL\8D WKHXQGH P E B QRIHNDIMMIHPM K LD L
\DQJUHOHYDQ GHQJDQ NHSHUOXDQLIYQ &/XV&DQ PAHRSIHUNNIDBND Q Gl
FDEDUDQ NHUMD\D GDODP GXQLD VHQL NUHDWLI

2%-(.7,)

OHQLODL .HFHNDSDQ 7HNQLNDO 3BMDMDWHNEBERG® S DG DAMNDD
$GREH ,O0OXVWUDWRU GDODP SHPEHQWXNDQ PRWLIEDWLN

OHQJXNXU .UHDWLYLWL GDQ ,QR YPW L ISEDONDIMD\D @ @ WX N 0PW QIFG
VHUWD SHQHUDSDQLGHD LGHD UHND EHQWXN\DQJEDUXGDQ .

OHQLODL SDQGDQJDQ SHQGDSD\G DG B} § BEXPYDQ $SGHFODHM IDLC
GDODP SHPEHQWXNDQ PRWLI EDWLN OBPMWMD PHEDND RD Q@ HPNDIDX|
SHQJJXQDDQ SHULVLDQLQLGDQ VHMDRR PBIQYBND PHPSHUNDYV

OHODOXL PHQFDSDL REMHNWLI REBHNWDIQ SD Q\GDMWUDQ@ LR Q DN B BLF
NRPSUHKHQVLI WHQWDQJNHSHQWVQDRGSR BHJXQOXY® DSHRLDED G
SHPEHQWXNDQ PRWLIEDWLN EDJL PHPSHNBKMD SMR UL MM D( 8 HEQ LN!
.UHDWLIGL .ROHM .RPXQLWL &KHQGHURK

0(72'2/2*,

.DMLDQ LQL EHUEHQWXN NDMLD Q INXD Q@\.WDX\FAH Q@ RIQLUNH K Y B QB
ERUDQJ VRDO VHOLGLN .DMLDQ LQ U WKMXXQ PNDQETHUNDE@ SNHV/D
VHPHVWHU 6LMLO 3URJUDP 6HQL 98RRG® QUGLDSADIL 16 I DR S D G DU 61
BHQL 9LVXDO .UHDWLI .DMLDQ GLODMNUNRPQDGDIDIFP W HPHSKRLKD J EX O I

(GDUDQ %RUDQJ6RDO 6HOLGLNIG REXIMV, ROXELWH QD QD BHQJID M
69. S5HND %HQWXN %DWLN GDQ NXUVX\D@®D \D Q9 LG/XTH RIDGIKDG D
UHVSRQGHQ GLDQDOLVLV PHQJJXQDM PG QDK@ D K DEVIBEWY I/ MHIDAR C
3DFNDJHIRU6RVLDO 6FLHQBBNYBGUWIL\RGDWDE36®IIXQDNDQ VWDWL
NHNHUDSDQ SHUDWXVDQ GDQ VNRUND@D /RMHD® L @D WHQG B)QQ D
VDQJDW WLGDN VHWXMX WLGDM¥YEWQEMXDQWLEVNWXWNL, QWHWH
.KXPVLNLHZ 'RQVDPDN 6DHWHDZ DQULQIXQBENDOQIGDOORUNDMGL -
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%DJL SHQHQWXDQ WDKDS SHQHULPDD @ H®D & X®LE MWDK B 8 5K Q R& D
GLMDGLNDQ SDQGXDQ GDODP PHQHODX NDNRWPK)QS-BEEXGDV Pt
WDKDS SHQHULPDDQ EHUGDVDUNDQ QLODL VNRU PLQ

-DGXDO 7DKDS3HQHULPDDQ %HUGDYV

-XODW 6NRUOLQ 7DKDS 1LODL |
$PDW5HQG
5HQGDK
BHGHUKDQ
7LQJJL
$PDW 7LQJ.

6 XPEHU ORKDPHG 1DML

-XODW VNRU PLQ DQWDUD KLQJJ® \DQ YDIPIDARW Q B Q G D K D@D D KD
MXODW VNRU PLQ DQWDUD KLQJJDUHQ ®HE R D-X®DND QN D KFLSD \ D ¢
KLQJJD SXOD PHQXQMXNNDQ W DK\DBNRAGHIED QW B D Q D N DXOL.I) WX

PHQDQGDNDQ WDKDS\DQJWLQJJL GBSWEUD VHNLQL JMXO DRHQYXRW R
\DQJDPDW WLQJJL

,167580(1.(%2/(+3(5&%$<$3$1

,QL PHUXMXN NHSDGD DQDOLVLV NBE&ROHESDVFIDQYWQ XPADH GDQD
GDODP SHQ\HOLGLNDQ LQL 6HFDUDDXBKPX@QRIODQ & Q R/QEDFEKQW S
NHEROHKSHUFD\DDQ DWDX NHVWDEQOSRR \DXQIWQKPIHKQ NIDQULID QP Hi
NHEROHKSHUFD\DDQ \DQJ OHELK EDDRQ GDDPFP RH@MONXD NERIQO/DALUD
GLWHULPD GHQJDQ EDLN DGDODK OHELK GDUL DWDX

-DGXDO ,QVWUXPHQ .HEROHKSHUFD\DDQ

'DODP NRQWHNV NDMLDQ LQL QLODL &RHR@EDM K NNPMS K DK\DHEZDDIQQ E
NDMLDQ LQL PHPSXQ\DL WDKDS NHEROHRSOWFINDDQ ED@ED ED LS\H U
SHUWDQ\DDQ GDODP VRDO VHOL G LINSEEH.WNDIVIL VBB Q) GHLADIP HEREHI JX Q
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PHUHND EHQWXN PRWLIEDWLN GDSDRWXGIXIWONRR Y WR @M\ B '@ H QOGO |
LQL NRQVWUXN WHUVHEXW EHU N DS.O\LIND BIH @& HLQY N B X W QVSHIE DI DS

1R | BHUNDUD 0LQ /DKDS

3HQJIXQDDQ DSOLNDVL SHULVLD $PDW 7L
PHUHND EHQWXN PRWLI EDWLN GD

0
6% \DQJ XQLN EDUX GDQ NRQWHPSRU

3HQJIXQDDQ DSOLNDVL SHULVLD $PDW 7L
PHUHND EHQWXN PRWLI EDWLN

0
6% NUHDWLYLWL GDODP SHPEHODMDU

3HQJIXQDDQ DSOLNDVL SHULVLD $PDW 7L
PHUHND EHQWXN PRWLI EDWLN GD

0
6% GDQ PHOXDVNDQ SHQJHWDKXDQ VI

3HQJIXQDDQ DSOLNDVL SHULVLD 7LQJJL
PHUHND EHQWXN PRWLI EDWLN
SHQJIXQDDQ NRPSXWHU GDODP SH
PHQLQJIJDONDQ HOHPHQ QLODL (

0
6% GDODP NRQWHNV VWDLO GDQ LGH

SHULVLDQ $GREH ,O0XVWUDWRU G 7LQJJL
VHEDJDL SURVHV HNVSORUDVL H
PHPEHULNDQ JDPEDUDQ \DQJ MHQC

0
6% YLVXDO GDQ NHVHVXDLDQ XQWXN |

OLQ .HVHOXUXKDQ $PDW 7L

NHPDKLUDQ SHQJHWDKXDQ WUDRB UWINDQDHQ G R Y PIRW P HEDQWLOND L G

'$3%7%1 .%-,9%1

+$6,/$1%/,6% .%-,%1
$QDOLVLVLQLGLEXDWEDJLPHOLRRDWGRRBRIRXRQBEUV Y DB ®RNDG/DCHR
PRWLIEDWLN EDJLPHPSHUNDVDNDQ WHNAWOGRNVXDODWHDWYWISHROMM L
&KHQGHURK 3HUELQFDQJDQ DQ®DVY.VUWM BQ WANDRNDEDNDLCD KDDAVLIVIDHO D@ U

6% 3HQJIJXQDDQDSOLNDVL SHULRHDE $0REEWXNXPRWLD &R W IGND G|
PHQJKDVLONDQ VDWX EHQWXN \DQJ XQLN 3XWDXV®SH N R Q WLHFE R D
PHQXQMXNNDQ PDMRULWL UHV SR QIE® §GRIEH/ HOMDXXW XV E) D R\DRZWD ESRHMH K
UHNDDQ PRWLIEDWLN\DQJLVWLPHZD NERUX GDQ VHVXDL GHQJDQ

6 % 3HQJIJXQDDQ DSOLNDVL SHULVLPHUBGREH QWM ® X VRRIDLW FEWD \G
PHQLQJNDWNDQ GD\D NUHDWLYLWL G D CBIXRJ 3\W P ESIHO@IMIIDLID@ \KID\R
PHQXQMXNNDQ PDMRULWL UHV S R QB ®EREH/ FOVOXN W E) D KVORZAD ESRHAH K
GD\D NUHDWLYLWL PHUHND GDODP SURVHV SHPEHODMDUDQ

6 % 3HQJJXQDDQ DSOLNDVL SHULVLPHUBGEREHQW®® X VRRWDW REWD \G
PHQLQJNDWNDQ NHPDKLUDQ GDQ PHOXD\BXNO \8E GHYLDOADQ VB
PHQXQMXNNDQ PDMRULWL UHV SR Q@ ®EEREH/ HODXN YW E D K\ORZD ESRHAH K
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NHPDKLUDQ GDQ SHQJHWDKXDQ PHUHND
6% 3HQJIXQDDQ DSOLNDVL SHULVLPHUBGREHQW®® X VRRIDLW FEWD \G
PHPDNVLPXPNDQ SHQJJXQDDQ NRPSXWHWGDWDP SB ®HQDL\DLIO D Q Ml
QLODL GDQ SHQJHWDKXDQ WUDGLEBHR@DLWGDODP NRQWDHNY SHQD IO

PHQXQMXNNDQ PDMRULWL UHVSRQ®KH®BEREWH O EMXWEDKWRD S§ROQJ
XQWXN PDNVLPXPNDQ SHQJJXQDDQ NRPISWW & 5 DGPDQPQU BIDO NEDHX |
HOHPHQ WUDGLVLRQDO QLODL RDEBIQWPN) SHQIJHWDKXDQ GDODP

6% 3HULVLDQ $GREH ,00XVWUDWRW IGND 0P CPIHDU FSNJIREHHQY VWY B R W/
VHFDUD PDQXDO EDJL PHPEHULNDQ JNDHP\EDDQ B R WHQN M M 0D X DVOHMIIXQ
XQWXN PHQGDSDWNDQ NHVDQ \DQJDX@KBPSLU 3XUHDXDEXRNODL
UHVSRQGHQ EHUVHWXMX EDKDZD 08 Q &/H FDQJ B\ \I O D W ) BVRXOIHPKH @M
HNVSORUDVL EHQWXN VHFDUD PD QX D® G B Q LAHWHIQW. NP SRWPHDE D
NHVHVXDLDQ GDODP UHND EHQW XN

BHFDUD NHVHOXUXKDQ KDVLO GDSHDOMTHURBQ RO MEN N DXDIHYISA DA
WHUKDGDS SHUQ\DWDDQ SHUQ\D WD CESHIULMDLIWL DSH G H\OLD@ $8GHRE
GDODP PHUHNDEHQWXN PRWLI EDWAKBN X, WX R XD RMRWDL XQ SIRGWKWM M O

+$6,/ '$3$7%1 .(5-$3(/$-%5

+DVLO SHQJIJXQDDQ DSOLNDVL SHVPWIQD® CHGLFOEND @ ONNIY B B QYR X G E
EDWLN\DQJPHQDULN :DODXSXQ PHWUH$WOPMDUWLE D QPR WH QIHK B K
EDWLN EHUGDVDUNDQ JDPEDUD M P & DECIZ\DLKO VN HH W GIDSDHAD B WIEDHUUNDHE
PHQJDSOLNDVLNDQ $GREH ,00 XV WU W RD GDODW ¥ B D) P EDUDHODKXAN
YHFWRU GDQ VDWX JDPEDUDMDK SDGD NDLQ EDWLN VHEHQDU

WHQWXN 9HFWRU WHQWXN VHEHQDU S
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WHQWXNO9HFWRU WHQWXN VHEHQDU SD
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3(5%,1&$1*$1

%HUGDVDUNDQ REMHNWLI NDMLD® GIDXQRGD D VVERQ HW HU MDD S
DGDODK EHEHUDSD SHUELQFDQJDQ REMHEWWUNBEHW G Q VWHN@JID Q HVH
GLWLPEXONDQ EHUGDVDUNDQ GHQJDQ GDSDWDQ NDMLDQ

2EMHNWLI OHQLODL.HFHNDSDQ 7M N Q QNHMD DHOLMDHUK D IGDS D@
$GREH ,00XVWUDWRU GDODP SHPEE R IVXDNN®Q @ F @& IWKIN YEWD WH. M D XEKNMPHDNG
GDSDW PHQJJXQDNDQ IXQJVL IXQJYLQVRY\EGRKY NIRGBIOHNY $HND \EL-
EDWLN\DQJEHUNXDOLWL 'DODP NDNR®KLRH PR U D WEBEN® LI DENLIT
GDODP SHULVLDQ $GREH ,0W X W/ENQURIN % 13 FIDWDMOWRONDQ PHQJIIX Q|
DODW GL GDODP SHULVLDQ W H U VIHVEWMWQ -3 INDDGS O®MDIM N D @ N B © PWIX N
SHQJJXQDDQ SHULVLDQ $GREH ,00XVWUDWRU

2EMHNWLI OHQJXNXU .UHDWLY LWLQGFDS WDRPYFOW L |SEHDONDLMND\ D G © M/XH
LQRYDWLIVHUWD SHQHUDSDQ LG IDXDRENDSGREHB EGI@XWYWUAD W R B PBI)
SHOXDQJXQWXN PHQHURND NUH D WRY X WOLHRJHHUNHDNG®DGH QW P 19 FIHDWDS\ N
LGHD\DQJNRPSOHNV GDQ PHPEXDW UHG DFEDFS@W X N FDQ DWW DRXD B X (
PHPEXND UXDQJNHSDGD LQRYDVL GDQ M EINDEHDMWXNMNPRWLI EDWL N

2EMHNWLI OHQLODL SDQGDQJDQMIHQEBDSPING B S 6 HGIBEIKIMDID® SHHE
,OOXVWUDWRU GDODP SHPEHQW X NDMDKK VP DI GEID SVH. Ol D/NH I W B HRUHDPVODKN
GDUL SHQJJXQDDQ SHULVLDQ LQL G H © IVKILMIIDXK FPHDUDNIDD B H @ $HUNDX
WHNQRORJL GDODP VHQL NUHDWLQ SHPDNPE B8 QMQA QX ¥ HD W QBXE MA
LQGXVWUL NUHDWLIVHSHUWL UBRDWHUKWSD S BWULEDWQ N HSHHQJIXIL
DGDODKDVHW\DQJEHUQLODL .D ML®HOIM PB P E(H KLQINDHONX IR DNKHCSF
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PHQJXDVDLDODW DODWPRGHQ\DQJGLIJXQDNDQ GDODP LQGXVWUI

.(6,038/$1

%HUGDVDUNDQ DQDOLVLYV GDWD \DQQLDWHD® K I\ DPNENQ QZVWH KK G
SHUQ\DWDDQ EHUNDLWDQ GHQJD Q$SREH XQDMD\QNUDWRW GID SB B LA
PRWLIEDWLN WHUGDSDW EHEHUDSD NHVLPSXODQ LDLWX

3HQJKDVLODQ EHQWXN XQLN EDUX SGDND NR QWWHHUP/SFEXI IG |
EHUSHUDQDQ GDODP PHPEDZD HOHP HQEHRNYON P B Q | EELDUAXL MH
GDULSDGD PRWLI EDWLN PXQJNLQ S&WIXWLB QRGEXNEROMK\ BQ J
VHSHUWL VHUDPLN ORJDP WHNDW GDQ ODLQ ODLQ
3HQLQJNDWDQ GD\D NUHDWLYLWLWGBSEQEODHMEH OB BWUW QQ
UHVSRQGHQ ,QL

PHPEHUL SHWXQMXN EDKDZD SHQJJXQDDQ $GREH ,00XVWUDW
3URVHV HNVSORUDVL EHQWXN GDQ QNXHOMXYNKNDROQ CE YKB XD O &
,OOXVWUDWRU EHUSHUDQDQ SHQWVYR.ENE®BXN VHRDDM RPQOW:
PHPEHULNDQ SHPDKDPDQ \DQJ EDLNHWHI'WD QD G BWE RN U WINDXE
3HQJIJXQDDQ $GREH ,00XVWUDW RDWLING\DINKIOIM@®\ DPW 8 UNXP S R
KDGDSDQ SHQJJXQDDQ SHULVLDQ K& INERO HKQGE LOWDH. (QDVSNTHY S\
WHNDW ORJDP ND\X GDQ ODLQ ODLQ

58-8.%1

ORKDPDG 1XU +DQLI + 3HUDQDQ 5P @HND QLI 6I0GWN IDRH,®LLLY IV 5 |
&RUDN
7HNVWLO %DWLN

6KDUXORL]DRDEDUDQ <DQJ 'LKDGDSL3HQGLGLNBPR®®BHQL 9LVXDO
THNQRORJL
ODNOXPDW 'DQ .RPXQLNDVL ,&7 'LODOD\VLD

6DLIXO $NUDP & & .DMLDQ 3UR VHINVE HIEBHINPE 2 6 HOAQX,NG HIDD.IW N O}
3HQJXQDDQ

3HULVLDQ $GREH ,00XVWUDWRU W N D @HMNOIDNDIHODQBY &E NG QI
9LVXDO 'L

.ROHM 7THNQRORJL &RVPRSRLQW

'DQXUL 6 .DMLDQ 7DKDS .HVH G DU DROPIHWIH X QIDNIQO THNI@RYBR Q .
3HQJXVDKD %DWLN GL .HODQWDQ
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6,6& &2$&+,1*$1'0(1725,1* (1+$1&(48$/,7<2)7($&+,1*
$1'/($51,1*

$VPD 6DDG 6KDULIDK6KDILH 3K' $QLWD 0G 6DPDQ 1RU $]XL
+DVKLP

DVPDVDDG#PRHWKBYILRDK VLVF#PRHWBYB8VDPDO#PRH JRY |
QRUDIXUD LVD#PRHKDRYDKKDVKLP#IJPDLO FRP

33'/DQJNDZL 33'3HQGDQJ 33'3DGDQJ7HUDS 33'.XDOD 0XG
7DMDDQ 3HQGLGLNDQ .30

$%675%&7

7TKH WHDFKLQJ SURIHVVLRQ GHPDQGYV WKDW WHDBGEXHQV PD\
EXLOGLQJ DQG IRUPLQJ FRQFUHWH VWXGHQW NQRZOHGJH
GHYHORSPHQW RI VWXGHQWY SRWHQWLDO LV KRQHG KROL
FRPSHWLWLYHKXPDQ FDSLWDO DW WKH JORED @ GHYH @ LYKH. V
DQG TXDOLW\WHDFKLQJ SURFHVV +RZHYHU HRBWWDAHAXQ QYL
DQG OHDUQLQJ 3G3 RI WHDFKHUV LV VWLOWLYWBVWRGHOQDBY
7TKHUHIRUH WKLV VWXG\ ZDV FRQGXFWHG WR LCGWRWHHKHWKH
WHDFKLQJ FDQ EHLPSURYHG WKURXJK JXLGDQFH E\XWFKRRO ,
6,6& 7KLYV VWXG\LQYROYHG VDPSOHV FRQYLRWW®GDRKHRI
NQRZQ DV PLGGOH OHDGHU WHDFKHUV 0/7 LQ WKHHGWDWH F
RQOLQH 7KH UHVXOWV RIGHVFULSWLYH DQD O UWWKH Q@H&3IE
R16,6&8 FRDFKLQJ SUDFWLFHDQG WKH HITHFWLYRIQHYV RI1 6,6
WHDFKLQJDQG OHDUQLQJ LV YHU\ KLJK 7KLV ILQFGLIQIYLIQWB\L U
UHOHYDQW LQ LPSURYLQJWKH T TXDOLW\RI3G3 OKRIRDYUH»DU
FRQFOXVLRQ WKHUHVXOWV RIWKLVVWXG\DUIKB GRZKIIP\ELULF
DSRVLWLYHLPSDFWRQWKHHGXFDWLRQDUHQD LQ WKLV FRX

.H\ZRUGXDOLW\ RI WHDFKLQJ DQG OHDUQLQJ OLGGOH OHDG
6SHFLDOLVW &RDFKHV 30XV &RDFKLQJ



,OQWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QUBDE
& (,66(

$%675%.

3URIHVLRQ SHUJXUXDQ PHQXQWXW SDUD JXUX PHQJXDVDL W
PHPELQD VHUWD PHPEHQWXN SHQJHWDKXDQ PXULGQDQJ NR
SHUNHPEDQJDQ SRWHQVL PXULG GLJLODS VH F IUBHUR @KW L |
GDQ EHUGD\D VDLQJ GL SHULQJNDW JOREDO 3HUNDUD LQL
SHQJDMDUDQ \DQJ EHUNHVDQ GDQ EHUNXDOLWL :DODX
PHPSHUOLKDWNDQ NXDOLWL SHQJDMDUDQ GEQ SMABHORMQC
\DQJEHUDGD SDGD WDKDS PHPXDVNDQ 20HK LW XV INDH/N D QK. Q
PDQD NXDOLWL SHQJDMDUDQ JXUX GDSDW EKRRQ JRSWRNHP P!
6SHFLDOLVW &RBEBKHMWMLDOWQ LQL PHOLEDWNDQ VDPSHO\DQ.
NHWXD SDQLWLD GDQ JXUX NDQDQ DWDX GLNHQIPQIGEBEDJD!
OHDGHU WHDBKHYHIHUL .HGDK .DMLDQ WLQMDXDQ IQQL GLOD
+DVLO DQDOLVLY GHVNULSWLI PHQJJXQDNDQ SHUIKIDQ 636
DPDODQ ELPELQJDQ 6,6& GDQ NHEHUNHVDQDQ EIOPELQJIDQ €
EHUDGD SDGD WDKDS VDQJDW WLQJJL 'DSDWDQ LQL VHFDU!
ELPELQJDQ 6,6& VDQJDW UHOHYDQ GDODP PHQL GINDWDND Q N
PHUHND VHEDJDL SHPLPSLQ 3G3 GL VHNRODK 6HUFDSDNNDHV L P
EXNWL HPSLULNDO EDUX \DQJ PHQJDNXL NHKDGLUDKQD6& P
SHQGLGLNDQ GL QHJDUD LQL

.DWD NXQXMLOLWL SHQJDMDUDQ GDQ SHPEHODMDAFKRROXUX
,PSURYHPHQW 6SHFLDBLRELRDBKHYV 30XV

3(1*(1$/$1
)DOVDIDK 3HQGLGL)NDIMDY NHEORHYOBD@LNDQ .HEDQJVDDQ )3. G
PHODKLUNDQ ZDUJDQHJDUD \DQJ PHPSXQ\DL VD GWDLOLKW\DILI E
LQWHOHN URKDQL HPRVL GDQ MDVPDQL EHUGD VDODNM®Q NH S
SHODNVDQDDQ )3. SHPEDQJXQDQ SRWHQVL SDUD SHODN
PHPEDQJXQNDQ PRGDO LQVDQ \DQJ SHQJHWDKXDQ EHUN
EHUWDQJJXQJMDZDE GDQ EHUNHXSD\DDQ PHQNXSED Q@ HINV® MD
WHUKDGDS NHKDUPRQLDQ GDQ NHPDNPXUDQ NHOXDUUDS PD)
DNWLYLWL SHQGLGLNDQ SHUOX GLSDVWLNDQ XQWXN PHPS
PHODKLUNDQ LQVDQ \DQJ VHLPEDQJ GDUL VHIQ KD QPDRML DH

6\DKLUDK5RVOLHWDO
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%DJL PHPDVWLNDQ )3. GDSDW GLFDSDL GHQJD @ DXL UHI
3HQGLGLNDQ O0DOD\VLD GLODQFDUNDQ SDGD 6HSW!
7UDQVIRUPDVL 'DHUDK WHODK GLEDQJXQNDQ X QW XWDRH.P E H L
UHQGDKEDJLPHPDFX SUHVWDVL VHNRODK G BIQN R QIDW D LHNX
GDQ DNVHVVHFDUD MHODV .HPHQW H ULMKPBH@\G GG IDNNIDQ) O/ORONE
\DQJ VHEFXNXSQ\D NHSDGD SHQJHWXD GDQ JXUX EHVDU XQW:
SUHVWDVL VHNRODK PHQHUXVL 3HODQ 3HPEDQJXQBIQ WHKQG L (
NHPHQWHULDQ WHODK PHODNXNDQ DQMDNDQ NMKMH®DHPIHLLW X
-31 3HMDEDW 3HQGLGLNDQ 'DHUDK 33' GDQ VB NR® B K X\DXWX
EHUDVDVNDQ NHSHUOXDQ EDJL PHPEDQWX SLKDN VHNRODK
FDEDUDQ EDJL SHQLQJNDWDQ NXDOLWL SHQJDEOGUGIONGRQ
O0DOD\VLD . XDOLWL *XUX PHUXSDNDQ VP ¥DXLVDM/XNVBI®@ |
SHQGLGLNDQ GDQ DVSLUDVL PXULG GDODP 3HODQ 3GPEDQJX
EDZDK FDGDQJDQ 7UDQVIRUPDVL .HIXUXDQ 6HEDJBIQ 3URIH
SHODNVDQD GDVDU GDVDU NHUDMDDQ SHUOX %D @ WD WIRR

SHQGLGLNDQ EDKDUX LQLGLPDQD VHNRODK SHUOX GLWUDQV

%DJLWXMXDQ LQL VDWX NHUDQJND VRNRQJDQ GDQ LQWHUY}
WHODK PHQ\HGLDNDQ VDWX SHQ\HOHVDLDQ GHQDDN® W HZX N\
3HQLQJIJNDWDEFBERRRQP&URYHPHQW ®SHFX B 06L&/ WPE&RMAK HV G I
VHNDUDQJ MXJD GLNHQDOL VHEDJDL 3DNDU 3HGDJEHUGL 3HM
VRNRQJDQ NHSDGD VHNRODK 3URJUDP ELPELQJDQ GDQ SHI
PHQMDGLNDQ SHPEHODMDUDQ GDQ SHPXGDKFD PBHD® WOBF J
HIHNWLI NUHDWLI GDQ LQRYDWLI VHLULQJ GHQDDG®DSHUNF
SHPEHODMDUDQ DEDG NH +DOLQLGHPLNLDQDND®Q S D RHHP\D

SHQJDMDUDQ GDQ SHPEHODMDUDQ DGDODK VD@UWWVSBHRVOLJ
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GDSDW GLFDSDL SDGD DNKLW @M B LDKHPHE Q! @IDDA DNKBINY G D ©

SHNHUWL PXOLD EHUSDQGDQJDQ SURJUHVLI GD® YD MHMM DN
PHQ\DQMXQJ ZDULVDQ NHEXGD\DDQ QHJDUD PHQMDPLQ SHP
VXDWX PDV\DUDNDW \DQJ EHUVDWX SDGX GHPRNWDWLN
GLUHDO BWRJUNDPQ QL PHUXSDNDQ VDWX NHVLQDPEXQJDQ \DQ
JXUX VHQWLDVD EHUDGD SDGD OD QG DV D Q/\DSH FEEHH/DXOQ\ BN
OHELK PHQDULN GDQ EHUNHVDQ VXQJJXK SXQ VHPEDXWXUX W

GDODP ODWLKDQ JXUX\DQJOHSDV +XRQJ 1XU$LQ (O]JLUD

-DZDWDQ 6,6& GLZXMXGNDQ XQWXN PHPELPELQJ JXQX NHDUI
GDQ PHQLQJNDWNDQ NHIDKDPDQ GDVDU NXULNXOXP EDKDU
GLELPELQJ 6,6& EHUWDQJJXQJMDZDE PHPEHULNDQVELPELQ
\DQJ VDOLQJ EHUNDLW LDLWX NXULNXOXP SHQWDNVLUDQ
SHPLPSLQ SHUWHQJDKDQ NHDUDK 3HQJDM D UD G DELIMD KHPBH C
OHELK PHQDULN GDQ EHUNHVDQ VHODUDYV G H Q JBLQRS KKQNHPNE D
PHQJIXQDNDQHOHPHQ WHNQRORJLGDQ DPDODQ SHGMJRJIL N
PXULG *XUX MXJD GLELPELQJ XQWXN PHQHUDSNDQ NHPDKL!
VHODUDV GHQJDQ NHSHUOXDQ DEDG NH %LPEOQPDQ ROHK
WDKXQ PXODL 20HK LWX NHEHUNHVDQDQ ELPELQJDC
NHEHUNHVDQDQQ\D EDJL PHODNXNDQ SHQDPEDKEDLNDQ E|
VHWHUXVQ\D )%. GDSDW G L UH D GLRDAKINDIQ Q BIMQ P 400G 6 V6 &
DQG /HDU®WQQWIGLMDODQNDQ LQL EHUWHSDWDQ EDJL PHOLK

ELPELQJDQ GDQ SHPHQWRUDQ 6,6& VHSHUWL PDQD\DQJ GLKI
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3(51<$7$$10$6%/$+

,QLVLDWLI 6,6& GLSHUNHQDONDQ .30 EDJL PHQ\RNBQQO®PHQL
SHPEHODMDUDQ SHP LPLSG.®CSHH AHEHBGMDAD PH QFDSDL VDVDUDQ
DO ODODKDQ EHUWHSDWDQ GHQJDQ ODSRYBDQAREH K QL
3$'8 EDKDZD NXDOLWL SHQJDMDUDQ GDQ SHPEHODN
GLELPELQJROHK6,6& PHQFDSDL WDKDS EDLNPLQLPD 6.30J ¢
':DODXSXQELPELQJDQGDQ SHPHQWRUDQ 6,6& SHIONBWDQ B QO
SHPLPSLQ SHUWHQJDKDQ 0/ QDPXQ NDMLDQ \DQJDGD EHO X
EDKDZD SURJUDP ELPELQJDQ GDQ SHPHQWRUDQ LQIXEHUMD\
=XEDLGDK HW DO +DO LQL NHUDQD 1RUD]OLQDQHW DO
ELPELQJDQ SHQJDMDUDQ ROHK 0/ WLGDN EHUNHVDQ NHUDQD
MXJD NXUDQJNHPDKLUDQWHNQLNDO VHPDVD V8N WBIQPW HQ DX
PHQXQMXNNDQ NHSHUOXDQ NULWLNDO EDJL SHODNVDQDDQ
6,6& EDJLPHPSHUNDVD GDQ PHOHQJNDSNDQ 0/ GHQJDQ SHQJ
PHQ\RNRQJGDQ PHPXSXN SHQLQJNDWDQ SHGDJRJL EHUWHU X
$PDODQ3%. GDODP3G3JXUX JXUXGLVHNRODK GBXQW GLOD
SHQDPEDKEDLNDQ SHUOX GLODNXNDQ NHUDQD WGHUWDRRW J;
DWDXIDKDP WHQWDQJ3$%$. ODVKLUDHW D\ODW X W DQ L DXCDINIK
SHJDZDL 6,6& PHPELPELQJO/EDJLPHPDVWLNDQ 0/ ®HPSXQ\D
XQWXN PHODNVDQDNDQQ\D GDODP NDODQJDQ JXUX DJDU SU

DGDNDK 3HJDZDL 6,6& PHPELPELQJO/"

ODND VDQJDWUHOHYDQ XQWXN PHODNVDQDN DWLNRDLNDLLDMXQ D C
EHUODNX GL1HJHUL . HGDK\DQJPHQMDGL VDPSHDINDWIND@G DD

NXDOLWL SHQJDMDUDQ 0/\DQJ GLELPELQJSHJDZDL 6,6&
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2%-(.7,) .%-,8%1
2EMHNWLINDMLDQ LQL GLODNVDQDNDQ EHUWXMXDQ XQWXN
OHQJHQDO SDVWL WDKDS DPDODQ ELPELQJDQ SHJDZDL 6,

OHQJHQDO SDVWL WDKDS NHEHUNHVDQDQ ELPELQJDQ St
SHQJDMDUDQ GDQ SHPEHODMDUDAQ

3(562$/$1.$-,$1
$SDNDK WDKDS DPDODQ ELPELQJDQ SHJDZDL 6,6& WHUKI

$SDNDK WDKDS NHEHUNHVDQDQ ELPELQJDQ SHJDZDL 6,6
SHQJDMDUDQ GDQ SHPEHODMDUDQ™"

$-,$1/,7(5$785
3HPELPELQJ3DNDU 3HQLGRAKRRDQBSWNRYOHDKH QW 66SBH&ELDOLV W
3HODQ 3HPEDQJXQDQ 3HQGLGLNDQ 0DOD\VLD RJUDPHQJJI
7UDQVIRUPDVL 'DHUDK '73 \DQJ PHPEHUL SHQHNDQDQ NI
3HQGLGLNDQ 'DHUDK 33' GDQ VHNRODK XQWXN PN®DHGLDNLE
NHSHUOXDQ 3URJUDPLQLEHUWXMXDQ PHPEH U LWH\PRSXDKQ N F
EHUSUHVWDVL UHQGDK GDQ PHUDSDWNDQ MX PBQ Q SHRIDSD L
GDQ VHNRODK PHPSXQ\DL OHELK NXDVD XQWXN PHPEWDW NH S

LOQOWHUYHQVL \DQJ OHELK NKXVXV PHQJLNXW NRQWWHNYV VHNR

THUGDSDW HPSDW NRPSRQHQ XWDPD GDODP 3URJUDP 7UL
EHUWHUDVNDQ NHSDGD NRQVHS VRNRQJDQ GDQ DNDXQWDEL
PHQJXSD\D NHSLPSLQDQ WHPSDWDQ LL PHPEHUL VRNRQJD
PHPHUOXNDQ LLL PHQDPEDW DNVHV NXDOLWLDX®IQ HNX

SHQ\HOHVDLDQ PDVDODK GDQ SHQJDPELODQ 7LQGMINDQ 0D
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BHNR®BFKRRO ,PSURYHPHQW 6 3HE& D OLLDAW X RADAKXI\SHUMD Z [
GLZXMXGNDQ GL 3HMDEDW 3HQGLGLNDQ 'DHUDK RBBDBD VHS
7UDQVIRUPDVL 'DHUDK LQL 'XD QHJHUL U6 RQBDK BHJIPXIO G LS.
WDKXQ GDQ KDQ\D IRNXV NHSDGD WLJD PDWD % BRDWID UD
,QJJHULY GDQ ODWHPDWLN 6,6& EHUWDQJJXQJ MDZDE PHP
WHUXWDPD JXUX GDUL VHNRODK \DQJ EHUSUHVWDNKOXRQGD k
SHQWDNVLUDQ GDQ SHGDJRJL .HPHQWHULDQ 3HQW®M@GLNDQ
ZDUDQ 6 \DQJ GLOXOXVNDQ SDGD -XQ SHUDQDQ 6,68&
EHUXEDK GDULSDGD PHPEHUL ELPELQJDQ NHSDG®DKDXDP DW
,QJJHULV GDQ ODWHPDWLN NHSDGD PHPEHUL ELREHLRQGBQBHP
7HDP 0/7 3HPLPSLQ SHUWHQJDKDQ DGDODK M¥XUR .BIQ/X® OLC

3DQLWLD

6,6& GLODQWLNGDODPNDODQJDQ *XUX &H P H U8 REDKMV@®JIL N
6,6& 6DLQVGDQODWHPDWLN 6,6& 6DLQV 6RULDDCVDG, HBE 7|
MXJD WXUXW EHUWDPEDK GLPDQD SHUXQWXNDQ SHUDWXV E|

6,6& MXJD WXUXW PHQJDQDOLVLV GDQ PHODSRUNDQ S
PHODNVDQDNDQ ELPELQJDQ SHQLQJNDWDQ SURIHVLRQDOL
SHPEHODMDUDQ SURIHVLRQDO 3/& PHPEH EIDENPERQJIDQ S
DGDODK *XUX .DQDQ 0DWD 3HODMDUDQ GDQ .HWXD BRQLWLD

SDQLWLD ODLQ PHQJLNXW ELGDQJPDVLQJ PDVLQJ

(5$1*.$7(25,7,.$/.$-,%1
OHQXUXW *UDQW GDQ 2VDQORR NHUDQJND WHRWLWLNDO

\DQJPHQJKXEXQJIJNDQ VHPXD SHPEROHK XEDK\DQJ WHUOLED\

VHEDJDLDVDV XQWXNPHQMHODVNDQ WHRUL NDMLDQ
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%LPELQJDQ GDQ SHPHQWRUDQ &RDFKLQJ GDQ PH®Y
KXEXQJDQ DQWDUD SHPELPELQJ FRDFK DWDX PHQUA
ELPELQJDQ FRDFKHHDWDXPHQWHH SHPLPSLQ SHU\
SHULEDGL 7HUGDSDW EHEHUDSD WHRUL GDQ SHQC
ELPELQJDQ GDQ SHPHQWRUDQ GDQ SHPLOLKDQ W HX
NRQWHNY GDQ NHSHUOXDQ LQGLYLGX DWDX RUJVDRYVD VR QD (

GLSLOLKDGDODK WHRUL SHPEHODMDUDQ VRVLDO GDQ WHRUL

7HRUL 3HPEHO D MPRLD® § R D IUIADGIDAKHKRWHR UL \DQJ
$OEHUW %DQGXUD VHRUDQJ DKOL SVLNRORJL VOQHSUWI
EHODMDU PHODOXL LQWHUDNVL VRVLDO SHQSDRNW!
UHOHYDQ GDODP NRQWHNYV ELPELQJDQ GDQ SHPHC
KXEXQJDQ DQWDUD LQGLYLGX GDQ SHQJDUXK VRVLD!

%DQGXUD GDQ :DOWHUYV

OHODOXLWHRUL SHUNHPEDQJDQ NRW & UW VY Q3 DIPHW H P Y QIR QI
WHRULNRQVWUXNWLYLVPH VRV L IH® EHDIDAVHIUHND \DRI\DLR HKEW L D ¢
DQWDUD DVSHN GDODPDQ GDQ OXDRLNQ GO PR ®MBO®XQ DIQK\DR/
LQWHUDNVL VRVLDO DQWDUD LQGL YOI ENDE@ HIPOQ EXIG DN\DJ G D\
SHUNHPEDQJDQ SUR[LPDO =3' GDORBDWHRXNDUWRWXN GLNXDYV
VHQGLUL WHWDSL GDSDW GLNXD V IGD&H S DGO RIUMEYLDO D QGG \D® E [

GDQEHUSHQJDODPDQ VHUWD OHELKEHUNHPDKLUDQ ODVWXUD

3HPLPSLQ SHUWHQJDKDQ 0/ PHPHUOXNDQ SHPEDQUNXQDQ Sl
PHQJHNDONDQ WDKDS NHFHNDSDQ \DQJ WLQJJL G\WD BMDID VI
PHQLQJNDWNDQ SUHVWDVL SHQFDSDLDQ DNDG HRIDNE G J F
6LHZ GDODP WHRUL NRQVWUXNWLYLVPH VRVLDO WH!L

GLDSOLNDVLNDQ GDODP NRQWHNV ELPELQJDQ GDMDSB®HQW
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DNWLI GDODP VHVL& 0 0/7\DQJPHQHULPD EL® ¥HF DD GINDWL
PHQJHQDL PDWODPDW PHUHND 7LQGDNDQ \DQJ BEHVUDG®DIK.DP
\DQJ WLPEXO 0/7 GLJDODNNDQ XQWXN EHUWDQ\D VRDODQ P
MDZDSDQ VHQGLUL 6,6& EHUSHUDQDQ VBBL YD G MXORH 0D ¢ DR
PHQMDODQNDQ WLQGDNDQ \DQJ VHVXDL 3UEBUDMDWUDKHQID
VHULQJ PHOLEDWNDQ SHQJDODPDQ SUDNWLNDO 0/\DQJ GL
NRQNULW XQWXN PHQFDSDL PDWODPDW PHUHND GIMQ EHOD
VHEHQDU 6,6& PHPEDQWX PHUHND PHUDQFDQJ SREBUDODPD
SHQJDMDUDQ GDULSDGDQ\D 3ULQVLS\DQJ NHQADRP NSRIMWDM L
& 0 SHQGHNDWDQ LQL OHELK EHUSXVDWNDQ NHSDGD LQGLYI
VHEDFBRDFXDQ PHQWRU PHPEDQWX 0/7 PHPDKDPL SRWHQV
SHPEHODMDUDQ GDQ PDWODPDW \DQJ LQJL QD@LFDEDV WaJ, b & H
GDQWLQGDNDQ\DQJVHVXDL GHQJDQ NRQW HN 56 DDKPHRYVH.DD
GDQ NRODERUDWLI .RQVWUXNWLYLVPH PHQJL EWODMDIHWOD
'DODP ELPELQJDQ GDQ SHPHQWRUDQ LQWHUDNVL IDQQNDUD FI
GLELPELQJDGDODK SHQWLQJ OHUHND EHUNRODERQDNVL GDO
GDQ PHUXQGLQJNDQ NHPDMXDQ 6HVL VHVL ELPELQJIDQ GDQ
LQGLYLGX EHULQWHUDNVL GHQJDQ UDNDQ VHEBS\D@WBXSD N
SHPEHODMDUDQ VRVLDO GDQ SHPEHODMDUDQ NR@\WRWDXN W |
PHPEDQWX 0/ PHQJDPELO WDQJJXQJ MDZDE DWDV SHQJDMDUT
PHUHND VHQGLUL ,QL PHQJJDODNNDQ SHPLNL®DW NDQWLYV
EHUWHUXVDQ 6,6& EHUSHUDQDQ VHEDJDL SHQGREMR@W X DVL

LQGLYLGXO0O/PHQFDSDL PDWODPDW PHUHND GHQJDQ OHELK HI
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ORGHO %LPELQJDQ GDQ 3HPHQWRUDQ

ORGHO *52: DGDODK PRGHO ELPELQJDQ GDQ SHPHQWRUDQ \L
XQWXN GLIDKDPL GDQ GLLNXWL ORGHO LQL GDSDW PHPEDQ!
PDWODPDW PHQLODL UHDOLWL VHPDVD PMPE XD @/J S\FOVLXDIC
ORGHO *52: DGDODK VDWX NDHGDK \DQJ VDQJDW W HUWLW U X NV
ELPELQJDQ ORGHO LQL PHPEHULNDQ NHUDQJND NHUMD \DQ
PHUDQFDQJGDQPHQFDSDL PDWODPDW PHUHNMEHKQDIQ @WHEL
PRGHO LQL DGDODK LD PHPEHUL WXPSXDQ NHSDGD WLQGDH!
SHPLNLUDQ NUHDWLIXQWXNPHQFDUL SHQ\HORWP DY@ . UIN®XE |
EDKDZD SHUDQFDQJDQ WLQGDNDQ DGDODK VPDW UM\G GHLQED

ODVWXUD HW DO

SDMDK ORGHO *52:

6 XPEHU ODVWXUD HW DO

ORGHO ELPELQJDQGDQ SHPHQWRUDQ\DQJGLIXQDNEQ GDODF

1HHG 3ULRULW\ $FWLRQ &KHFMNR GBIOQWD IPH&YXBSWRB R]KDVLO .
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VHGLNLW SHQJXEDKVXDLDQ*RDOVSBEDORGHQSB2LREVWD)\ )R
LWDUDQ 3@&3Q 'R &KHFN4HEWURSD HOHPHQ WHODK GLWDPE
GDQ PHQMDGLNDQ PRGHO LQL EROHK GLIJXQDNDQ VHEDJDL S
SHPHQWRUDQ VHUWD GDSDW PHQLQJNDWNDQ NXD@DWL SUF
NHVHOXUXKDQQ\D PRGHO LQL OHELK EHUVLIDW PHV@D FRDF

EDLNDQWDUD FRDFKGDQ FRDFKHH VHPDVD SURVHV ELPELQJI

5DMDK ORGHO 1((' 35,25,7< $&7,21 &+(&. 0$,E1$,1 &8672(

-XVWHUX GLSDSDUNDQULQJNDVDQ NHUDQJND WHRULWLNDO



,OQWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QUBDE
& (,66(

5DMDK .HUDQJND 7THRULWLNDO NDMLDQ

ORGHO 13 $& 0& PHQMHODVNDQ EDKDZD SURVH\W BLWKLI@MDQ
SHUWDPD IDVD NHGXD GDQ MXJD IDVD NHWLJD NID@DP ID
PHQJHQDOSDVWL NHSHUOXDQ FRDFKHH VHUWD PHQHQWX!
GLPXODNDQ 3URVHV SHQJHQDOSDVWLDQ PDVDD@K WHYMIVS
SHQWLQJ NHUDQD LDQ\D DNDQ PHQ\HEDENDQ SURVEBDNLPELC
DNDQ PHPED]LUNDQ PDVD PHODNVDQDNDQ ELPELIQIDGDVHUKLE
WLGDN GLSHUOXNDQ ROHK FRDFKHH 6HODLQOHAD NIXJIDD FIR
NHSHUOXDQQ\D WHUKDGDS EHEHUDSD SHUNDUD GLEHUL NHX

FRDFK WHUVHEXW

)DVD NHGXD ORGHO 13 $& 0& LDLWX $FWLRQ GDQ &IGHDEN EHU
NHXWDPDDQ GLWHQWXNDQ VHFDUD EHUVDPD ROHXDERRDFK ¢
GLODNVDQDNDQ EHUGDVDUNDQ DSD \DQJ GLUDQFDQJ %LPE
NHSHUOXDQ FRDFKHH LDLWX PHODNXNDQ ELPEDXIGREWHUKI
SHQHNDQDQ GDQ SHUOX GLWDPEDK EDLN 6HWLDSHRPKELQJD
&KHFN GDUL VHPDVD NH VHPDVD 6HFDUD WLGDRNRDPB®HHXQJ

DNDQ OHELKEDLNNHUDQD FRDFK GDSDW PHPHQXKL NHSHUO X
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)DVD NHWLJD SXOD EHUODNX VHOHSDV SURVHVERPELHQVXQOG L
PHQMDGL NHSHQWLQJDQ GDODP SURVHV ELPEL GJDHUOHODNK YV
GLNHNDONDQ GDQ GLNRQJVL GHQJDQ UDNDQ UINDIPRBRBKH!
NXUDQJ EHUNHVDQ DWDX PHPEHUL LPSDN \DQJ NXDDNH SHU
VHPDVD .HWLJD WLJD IDVD GDODP ORGHO 13 G &D0RJLAHED KD ¢
SRVLWLI GDQ EHUNHVDQ GDODP SURVHV ELPELRMIQJBWHO
SHQWLQJ GDODP PHPELQD KXEXQJDQ EDLN VHUWD VROLQJ KF

ELPELQJDQ

0(72'2/2*,.%-,%1

5HND EHQWXN NDMLDQ \DQJ GLIJXQDNDQ GDOD KN WHD® DL L
VRDO VHOLGLN DGDODK SDOLQJ VHVXDL XQWXN PQQEHMNDKX |
NXPSXODQ VDVDUDQ WHUWHQWX .DMLDQ WLQMRENDR GIXQD P
WHSDW XQWXN PHQJXPSXO PDNOXPDW GDULSDGD UHVSRQGF
NDMLDQ LQL SHQ\HOLGLN PHQLQMDX DVSHN NHEHUNMNDQDQ

GLEHULNDQ ROHK 6,6& WHUKDGDS SHPLPSLQ SHUWHQJDKDAQ

3RSXODVLGDQ 3HUVDPSHODQ

3RSXODVL DGDODK VHNXPSXODQ LQGLYLGX \DDRQPLHPG XQDMILL |
PDQDNDOD VDPSHO SXOD DGDODK VHEDKDJLDQ GDULSDGD S
REMHNWLI NDMLDQ &UHVZHOO &UHVZHOO )KDG ORK
SHUVDPSHODQ \DQJ GLJXQDNDQ GDODP NDML®RUBRV LYGID C
VDPSOIBHUDPDL RUDQJ SHPLPSLQ SHUWHQJDKDQ GDULSDG

.HGDKWHODK GLSLOLK VHEDJDL VDPSHO NDMLDQ LQL
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,QVWUXPHQ .DMLDQ
,QVWUXPHQ NDMLDQ LDODK DODW \DQJ GLJXQDNDHFXQDVXN
VLVWHPDWLN /D\ .KRR ,WHP GDODP VRDO V\d @LLEDN L Q
PDWD LDLWX  6DQJDW 7LGDN 6HWXMX 7 LVGDMIXV H W6XOMDX D W
BHWXMX ,QVWUXPHQ LQL GLDGDSWDVL GDULSDGDQD@VWU>
ELPELQJDQ -XUXODWLK 6,6& GDUL SHUVSHNWLI JXKX %DKD
6DUDELDK GDQ =DPUL 6RDO VHOLGLN LQL PHQBDQGXQJ
GHPRJUDIL UHVSRQGHQ %DKDJLDQ % LWHP EHUNDLIWDQ W
SHUVSHNWLI 0/ %DKDJLDQ & SXOD EHUNDLWDQ WNIDKDNSDNH E H
SURVHV SHQJDMDUDQ GDQ SHPEHODMDUDQ 6RW DVVWO D& DN
PHQJJIXQMRRIQH RWPDGD 0/ VHNRODK UHQGDK GDQ PHQHQJI

IDQIJNDZL .XDODOXGD <DQ 3HQGDQJ 3DGDQJ7HUDS GDQ 6LN

$1$/,6,6'$7$
.DMLDQ LQL PHOLEDWNDQ SHQJDQDOLVLYVDQNGRW DWLIHDIUD

SDFNDJHIRU 6RFEB®66 FIHHUYREHY $QDOLVLV GHVNULSWLIGLML

IUHNXHQVL SHUDWXVDQ PLQ GDQ VLVLKDQND@ZBU 8BZDNV D

+DQLV GDQ *KD]DOL \DQJ GLEDKDJLNDQ NHSDGD OLPD W
-DGXDO
-DGXDO
6NRUOLQ GDQ ,QWHUSUHWDVL
6NRUOLQ , OQWHUSUHWDVLG6NRUOLQ

KLQJJD 6DQJDW UHQGDK

KLQJJD 5HQGDK

KLQJJD BHGHUKDQD

KLQJJD 7LQJJL

KLQJJD 6DQJDW WLQJJL

6XPEHU 1XU +DZD GDQ *KD]DOL
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'$3%7%1 .%-,%1
'"HPRJUDILUHVSRQGHQ
-DGXDO PHOQXQMXNNDQ GDWD GHPRJUDIL UHVSRQGHQ NDWN

NDODQJDQ 0/7\DQJ GLELPELQJROHK 6,6& 79(7 GDQBHIBDIKDL
GL1HJHUL .HGDK LDLWX 'DHUDK /DQJNDZL 'DHYDBK 3D H
'DHUDK 3HQGDQJ 7LJD GDULSDGD HPSDW GDHUBRLIQYHKW®WODE |
ELGDQJ 3URILOUHVSRQGHQDGDODKEHUGDVGDADPERUD @1 |
VRDO VHOLGLN +DVLO OQDOLVLY GHVNULSWLD®HQXQMXNND
\DQJ PHPHJDQJ MDZDWDQ *XUX .DQDQ *. GDQ RUDWDQ
_HWXD 3DQLWLD .3 +DVLO DQDOLVLV PHQXQMBENDQ *EDKDZ
GLELPELQJ OHELK UDPDL GDULSDGD .3 $QDOLVIQI MOHKPHQ
6,6& \DQJPHPSXQ\DL NXUDQJ GDUL WDKXQ SHQJDODPDQ PH
\DQJ PHPSXQ\DL WDKXQ SHQJDODPDQ PHQJDMDU VHUDPD|
SHQJDODPDQ PHQJDMDU RUDQJ WDKXQ SHQJDODI
GDQOHELKGDUL WDKXQ SHQJDODPDQPHQJDMDU RUDQJ
0/7 \DQJ GLELPELQJ ROHK 6,6& SDOLQJ UDPDL GDODP NDOD
SHQJDODPDQ PHQJDMDU GDQ SDOLQJVHGLNLW DGD®BKN W
NHNHUDSDQ ELPELQJDQ 6,6& GDODP 3G3 PHQXQMXNNDQ
GHQJDQ MXPODK ELPELQJDQ NDOLVHWDKXQ GDQ KDQ\L
VHWDKXQ 6HPHQWDUD LWX NDHGDK SHUKXEXQJD@®PQWDUD
DGDODK SDOLQJ WLQJJL LDLWX GLLNXWL PHODOXL :KDW

KDQ\D



,OQWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QUBDE

& (,66(
-DGXDO
3URILOUHVSRQGHQ NDMLDQ
_ULWHULD XPSXODQ JUHNXH 3HUD'
“-DZDWDQ 0/7 *XUX .DQDQ

HWXD 3DQLW
3HQJDODPDQOHQJDN .XUDQJGDUL
WDKXQ
WDKXQ
WDKXQ
/JHELK GDUL
%LPELQJDQ 3G3 6HW| NDOL
NDOL
JHELK GDUL I
3ODWIRUP 3HUKXEXC :KDWVDSS
0/7 7HOHJUDP
*RRJOH OHHW
/IDLQ /DLQ

7DKDS $PDODQ %LPELQJDQ 6,6& GDUL 3HUVSHNWLIO/7
+DVLODQDOLVLVGHVNULSWLIVHFDUD NHVHOQUEXREQQJID ®HC

6,6& GDUL SHUVSHNWLIO/7 SDGD WDKDS VDQJDW WIDQJJL GHC
VHSHUWL GLWXQMXNDQ GDODP -DGXDO ,MEHUSHWRPBIRD L
\DQJ PHPELQDJPHQXQMXNDQ QLODL PLQ SDOLQJIVED@JIDINLDLYV
WHP \DQJ PHPSXQ\DL PLQ SDOLQJ UHQGDK RBIL@ID Q6,6&
EHUWHUXVDQ VHKLQJJD PHQFDSDL WDKDS \D QJKDLQVSHVDEZ SN D G

VHEDQ\DN



,OQWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QUBDE
& (,66(

-DGXDO
7DKDS $PDODQ %LPELQJDQ 6,6& GDUL 3HUVSHNWLIO0/7

%l %LPELQJDQ 6,6& OLQ 6LVLE 7DKDS
3LDZ

6,6& PHPEHUL PDNOXP ED 7LQJJL
NRQVWUXNWLI WHUKDGDS
GLELPELQJ

6,6& PHPEHUL SHOXDQJN 7LQJJL
GLELPELQJ XQWXN PHPEXI
3G3F PHUHND

~1

6,6& PHQGRURQJ JXUX \D 6DQJDW
XQWXNPHQLQJNDWNDQ Sl

6,6 PHQGRURQJ JXUX \D 6DQJDW 7
XQWXNPHQLQJNDWNDQ N

-~

6,6& PHPEHUL VRNRQJDQ 6DQJDW
JXUX\DQJGLELPELQJGDO
FDEDUDQ WUDQVIRUPDVL

~1

6,6&8 PHPELPELQJJXUX XQ 7LQJJL
3G3F\DQJPHQ\HURQRNND

6,6& PHPELPELQJJXUX\D 6DQJDW
PHPEXDW SHQDPEDK EDLN

~1

6,6& VHQWLDVD PHPEHUL 6DQJDW
\DQJPHPELQD

~1

6,6& PHQJDGDNDQ VHVL S 7LQJJL
GHQJIJDQJXUX\DQJGLELPE
PHPDQWDX SURVHV 3G3F C

6,6& VHQWLDVD PHPEHUL 7LQJJL
\DQJ EHUWHUXVDQ VHKLQ.
WDKDS SHQFDSDLDQ \DQJ

7TRWDO 6DQJDW 7
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7DKDS .HEHUNHVDQDQ %LPELQJDQ6,6& GDODP OHQLQJNDWN
+DVLO DQDOLVLY WDKDS NHEHUNHVDQDQ ELPEIB@GBD® 6,6& C

GLWXQMXNNDQ GDODP -DGXDO 6HFDUD NHVHOXUXKIBQQ\D N
SHQLQJNDWDQ3G30/EHUDGD SDGD WDKDSWLQJJLGKQJIDQPL
LQL PHQXQMXNDQ NHEHUNHVDQDQ ELPELQJDQ PDVLK SDGDQ
7HUGDSDW GXDLWHP\DQJPHPSXQ\DL VNRU PDR{D\D 8 E 5K MNLIQ
XQWXN PHQJDSOLNDVLNDQ VHVL SHQJDMDUDQ GILWE®DP NHC
36,6& WHODKPHPELPELQJVD\D VHFDUD SURIHVGRQD/QVGKDQL
SLDZDL PDVLQJ PDVLQJ GDQ ODQDNDOD LVQHMHWL®B\D |
DNWLYLWL\DQJGLV\RUNDQ ROHK 6,6& T PHQG DS DWQVQIRWDAL C

VLVLKDQ SLDZDL VHEDQ\DN

-DGXDO
TDKDS . HEHUNHVDQDQ LPELQJDQ6,6& GDODPOHQLQJIJNDWN

%l %LPELQJDQ6,6& OLQ 6LVLKI 7TDKDS
3LDZD

6D\D OHELK\DNLQ XQWXN 7LQJJL
VHVL SHQJDMDUDQ GL GDC
ELPELQJDQ

SURVHV SHQJDMDUDQ VD\I 7LQJJL
VHOHSDV PHQGDSDW ELPE
GDULSDGD 6,6&

SHQJDMDUDQ VD\D GDSDW 7LQJJL
SHODMDU VHOHSDV PHQGI

6,6&

6D\D EHUSXDV KDWL GHQJ 7LQJJL

\DQJGLEHULNDQ ROHK MX
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6D\D OHELK SULKDWLQ Wt 7LQJJL
SHPEHODMDUDQ SHODMD

VHOHSDV GLELPELQJROH

6D\D GDSDW PHQJHQDO S 7LQJJL
GDODP SHQJDMDUDQ VD\I
ELPELQJDQ 6,6&

URVHV SHQJDMDUDQ VHI 7LQJJL
WLGDN PHPERVDQNDAQ

%LPELQJDQ 6,6& PHPEHL 7LQJJL
SHQLQJNDWDQ SRVLWLI I
PHQMDODQNDQ WXJDV VH

OHOD\X

6D\D EHUMD\D PHQJDSOL| 7LQJJL
DNWLYLWL\DQJ GLV\RUNI|

6,68 WHODKPHPELPELQJ 7LQJJL
SURIHVLRQDO
TRWDO 7LQJJL

3(5%,1&%$1*$1
'DSDWDQ NDMLDQ P HQXDHIXNNDIMOIDXKPIZMELQJIDQ 6,6& GDUL S

WDKDS VDQJDW WLQJJL +DO LQLPHQXQMXNNDQ O/FEHNYHGLD

6,6& EDJLPHQLQJIJNDWNDQ SHQFDSDLDQ 3G3FPHUHND $VQLLE

,GHDOQ\D 6,6& VHQWLDVD PHPEHUL NRPHQ \D& JWPLHFEN. QD
EHUWHUXVDQ VHKLQJJD PHQFDSDL WDKDS \DQJNGG /$IDWD S N|
PHODNVDQDNDQ SHUDQDQ PHUHND VHFDUD NRQVODWHQ NF

PHODNVDQDNDQ ELPELTDKRPDMVWUXNVLRQDO
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'DSDWDQ WDKDS NHEHUNHVDQDQ ELPELQJDQ 6,6& B®DDP PH
SDGD WDKDS VDQJDW WLQJJL *XUX OHELK OHELKDDDIQQGHQ W
GDODP NHODV VHOHSDV VHVL ELPELQJDQ 1D PXQNDHY VW XD W
DNWLYLWL\DQJ GLV\RUNDQ ROHK 6,6& VHPDVIOBLPELLBUPBLQ
PHUHND +DOLQLNHUDQDO/PHQJKDGDSL SHOEDJDRKDEDUDQ

DUDKDQ DWDVDQ GDQ EHEDQDQ NHUMD \DQJ VHPDNLQ UHQFDI

+DVLO DQDOLVLY GHVNULSWLIVHFDUD NHVHORWEXREQQID O H ¢
6,6& GDUL SHUVSHNWLIO0/7 EHUDGD SDGD WDKDS VEQXDW WL
EHUSXDV KDWL GHQJDQ FDUD ELPELQJDQ \DQJ GLEHHULNDQ F
%HIJLWWBKDS NHEHUNHVDQDQ ELPELQJDQ 6,6& GDODP PHQL
EHUDGD SDGD WDKDS WLQJJL ,QLPHQXQMXNNDQ 0/ PHPHUOX
6,6& GDQ 3HQWDNVLUDQ %HUDVDVNDQ 6HNRO DK 3Rh@GGOEQ ..
665 VHODLQ PHQMDGL SHQJKXEXQJ DQWDUD SLKDN .30 GHC
JXUX GLGHGDKNDQ NHSDGD ELPELQJDQ SURVHV 3G3F GL GD
SHPEHODMDUDQ DEDG NH GDQ EXNDQ NDHGDK ODPD \DQJ |
PHQHUDQJNDQ NH S DV IDCREEOMAINE D M B FDXUUX JXUX MXJD GLWHNI
NDHGDK \DQJ EXNDQ EHURULHQWDVLNDQ SHSKUHYD®D VF
PHPELPELQJPHUHND PHODNVDQDNDQ 3G3F GL GDONMPWBQDV

SHPLNLUDQ \WVORMAIW®HIS7 1RHO -LPEDO =DPUL

, QL EHUVHVXDLDQ GHQJDQ ELGDQJ WXJDV 6,6& DGDODK XQ
SHGDJRJL SHQWDNVLUDQ GDQ NXULNXOXP 6,6& PHPELPEL
SHPEHODMDUDQ 3G3 GDODP ELOLN GDUMD K Om™QD ©® HGEHHJIP K

SHUNHPEDQJDQ VHPDVD *XUX DNDQ GLELPELQJ XQWXN PHQ
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DPDODQ SHGDJRJL NUHDWLI GDQLQRYDWLI XQWXNPHQDULN

PHQHUDSNDQ NHPDKLUDQ EHUILNLU DUDV WL@EDGGEBEBODP 3G3

.(6,038/%$1

.DMLDQ LQL PHPEHUL LPSOLNDVL SRVLWLI NHSDGD 6,6& GI
VHWHUXVQ\D PHPEHUL LPSDN NHSDGD SURVHVY SHQDPEDKED
.HGDK 2EMHNWLI NDMLDQ LQL \DQJ EHUWXMXDQ RQIVEN PHC
SHJDZDL 6,6& WHUKDGDS 0/ GDQ PHQHQWXNDQ WDEKRS NHEHU
GDODP PHQLQJNDWNDQ SHQJDMDUDQ GDQ SHPEHODMDUD

SHQDPEDKEDLNDQELPELQJDQ GDQ SHQJXUXVDQ GL 33'NKDVC

+DVLO NDMLDQ PHQXQMXNNDQ EDKDZD NHEHUNHVDQDQ ELP
WHUKDGDS 0/ GDQ NHEHUNHVDQDQ ELPELQJDQ SHJDZDL 6,6&
GDQ SHPEHODMDUDQ 0/ DGDODK WLQJJL ,PGIOOMNQWLN BRHKQ?
PHPEHUL LPSDN NHSDGD 0/ GL VHNRODK PHQHQJDK +DVLO G
SLKDNDWDVDQGL .30 -31DWDX GL33'EDJL PHQLQYHUIKDEDS O
ELPELQJDQ6,6& EDJLPHQLQJNDWNHMD\DDQ EXIOD® FD&DKQ D
NRNXULNXOXP GDQ +(0 ,QLDGDODK NHUDQD VHWLDSXLWHP \D
EHUSXDV KDWL GHQJDQ FDUD ELPELQJDQ \DQJDGLEBGBUERD® IR (
GLOXDVNDQEDJLPHOLKDW VHMDXK PDQD KXEXIQWD S iDQIDMMDI
GDQ SHPEHODMDUDQ O/ ,QLPHUXSDNDQ NHVLQDREXSDWDRQ H S

NDMLDQ WHUVHEXW DNDQ GDSDW PHPEDQWX PHQLRJIJNDWNDQ



,OQWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QUBDE
& (,66(

58-8.%1

$VPD 6DDG 3HQJDUXK SHPEXGD\DDQ NRPXQLWL SHPEHODMDU
NRODERUDWLI WHUKDGDS NXDOLWL SHQJDMDUDQ GDQ -
SHPLPSLQ SHYWMHWQLM'RDIQ/RU )DOVDIDK@ 8QLYHUVLWL 8V

$VQLD .DGLU *XQDVHJDUDQ .DUXSSDQQDQ ORKDPPDG $EGXU
. XPDUDVDP\ 7KH HIITHFWV RI FRDFKLQJ DQG PHQWR
NQRZOHGJH DPRQJ PDOD\ ODQJXDJH WHDFPKHILFD@ 6L
,QWHUQDWLRQDO -RXUQDO RI (GXFDWLR@DQG /LQJIXLVW]|

%DQGXUD $ :DOWHWBRFiD:O OHDUOQRQJ WRHRIQWLFH +D0OO

&KXDQJ 6 7KH $SSOLFDWLRQV RI &RQVWUXFVQUYLVW /HE
7KHRU\ RQ $GXOW &R QWL QYW KV OHDWHLORREIPHH @RFLH W\ IR L
,PSURYHPHQW+ KWWSV GRL RUJ SIL

&UHVZHOO - ! &UHVZHHH¥HDUFK GHVLJQ 4XDOLWDWLYH T>
PLIHG PHWKRG BOPIHUHRBBEIOH¥DWLRQV /WG

)XDG ORKDPHG %HWHILRGRORJIL 3HQ\HOLGLN D Q33DQHIMDL.QVO H C
8QLYHUVLWL 8WDUD ODOD\VLD

*UDQW & 2VDQORR $ 8QGHUVWDQGLQJL¥BOHFWLQJ
IUDPHZRUN LQ GLVVHUWDWLRQ UHVHDUBRP&QHDWUQ WW
,VVXHV -RXUQDO &RQQHFWLQJ (GXFDWLRQ 3UDFWLFH D¢

+XRQJ : 6 1XUS$SLQ (O]JLUD %LQWL $SEGXOODK %LPELQ.
3HPELPELQJ3DNDU3HQLQJNDWDQ 6HNRODK 6,88 O0HQXL
*'% QWHUQDWLRQDO -RXUQDO RI (GXFDWLRQ 3V\FKROF

-XSUL %DVvDUL 6LHZ 1 O . HUDQJND SHPXSXRDQOL. HPDKL
GDODP 3HQJDMDUDQ GDQ 3HPEHODWVDQD\Y LOM@W HPXOUNLINO
6RFLDO 6FLHQFHYV DQG OXCPOQLWLHYV
H KWWSV GRL RUJ PMVVK Y L

HPHQWHULDQ 3HQGLGLNDHQDIDBHVEDQIXQDQ 3HQGLGLNDQ 0
3HQGLGLNDQ 3UDVHNRODK KLQJJD /HSDV OHQHQJDK

' HPHQWHULDQ 3HQGLGLNDQ GCXOR\¥YHQIXUXVDQ 3URJUDP 7UD
'DHUDK (GL%DKDJLDQ 3HQJXUXVDQ 6HNRODK +DULDQ
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/ID\ <) .KRR & + 3HQJHQDODQ NHSDGD SHQGHNDWDQ NXDQ'
SHQ\HOLGLND BOHQPBUGLWDQDOD\VLD 6DEDK

ODVKLUD <DKD\D 5XV\DWL +DQDILDK 1RU 6D]LO®GHQARODUD 51
%DKULQ $PDODQ SHPEHODMDUDQ DEDG NH 3%.
SHPXGDKFDUDDQ 3G3F JXUXXXQROWYHNKRODKUHQGDK

ODVWXUD ELQWL .DPDUXGLQ $]QL <DQWL ELQW RRIPELXGLQ

ELQWL ODW 6DDG $ UHYLHZ Rl FRDFKLQJ DQG PHQ\
,QWHUQDWLRQDO -RXUQDO RI $FDGHPLF 5HVHDUFK LQ 3L
KWWS G[ GRL RUJ -$53(" Y L

1RUD]OLQD5RV $EG 5DKPDQ =XUDLGDK $EGXOODIDPXVDLQD
*XUXVDP\ 3URIHVVLRQDO GHYHORSPHQW RI LQVW
OHDGHUV LQ O0DOD\VLDQ VHFRQ G DBRX V@ R R RO & RQWWHHFS R
6RFLDO 6FLHQFH DQG (GXFDWLRQ 6WXGLHYV

1XU +DZD +DQLV ELQWL $EGXOODK *KD]DOLELQ 'DUXVDODP
PHODNVDQDNDQ NHPDKLUDQ EHUILNLUYXDUDXWQIAJL GD
. XULNXOXP 3HQJDMDUDQ $VLD 3DVLILN

2WKPDQ 7DOL$E DV 3HQ\HOLGLNDQ WHV LV S3HQ \WHHOUL\GLLN D XGADLY
ODOD\VLD 3UHVYV

6DUDELDK -XVRK =DPUL ODKDPRG $PDODQ GBIMQKHEHUN
6,6& GDUL 3HUVSHNWLI *XUXU®DRDMQINOBVOQ GDQ .HES
3HQGLGLNDQ +

6\DKLUDK 5RVOL 6LWL)DLUX]ODKPXG ORKG (G\DORURIPKL
3HQGLGLNDQ .HEDQJVDDQ )3. 'DODP OHPE D Q-JXXUWND® ORC
'XQLD 3HQGLGLNDQKXWWSV GRL RUJ MGSG

7KRPDV 0 $ ([SHULHQFHVDQG SHUFHSWLRQV RILQVWUXFWL
LPSURYLQJWHDFKNUVEBAWRWU IDOVDIDK 7H[DV :DOGH(

=XEDLGDK %LEL OREDUDN $0OL +DPLGDK <DPDW :DKQUWYD DKL
VSHFLDOLVW FRDFKHYVY SOXV 6,6& WHDRKIHUKHRDW KIGQ H A
,(QWHUQDWLRQDO -RXUQDO RI &8RQWHPSRUDU\ $SSOLHG 5
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=DQBD NID 3+' 4XWDACS0R 0DOD KRG 1 XVU0]\D QK MXT)PD
DQG1RU,QWDQ6\DKLUD5RVODQ

futuiue

6HNRODKOHQHQJDK 6DLQV 3DVLU 3XWHK
]IDOLQD ]]#JPDLO FRP

7KLV DUWLFOH UHSRUWYV RQ &ROODBR QD W HDHS LHIHWY L\QW YOG\ (
FDUULHG RXW WR DVVHVV WKH RUJB/QUY VRIRWY®RI® \UDRE RQ
VWDNHKROGHUV JURXSV WHDFKHUY IDGH WL\ @ GIH 6 B/ WLLQQ6 R |
WR WKH SROLF\PDNHUV DQG UHJXODQWRRU \EKEG HNV IRO MRKAHO®
OHDUQLQJ DQG H OHDUQLQJ VW UDW HDIWHH UH.G HZL \W K WKKRHS X
&ROODERUDWLYH /HDUQLQJ DQG DQURPHDSRUSRVIEMDGYQRA Y

VWXGHQWY DQG WHDFKHUV 7KW VRKIG\ DRRRIWVWISG FLKH
VWDJH RI D FROODERUDWLYH OHDLIR@LW K DWW G Bl QOKIDYUH) D QM ULH
LPSDFW RQ WKH ODWHU VWDJHV RI WKNWNXRFHAMYH7KMVIWQ G P ¢
LPSOHPHQWLQJVXFFHVVIXO FROQDERWRADMYHIOHY ZRLQH VX
RI WKH WHDFKHUV DQG WKH VW X G H®REW K RRQ W K HEKFKIR RIGR W K
DQG OHDUQLQJ HQYLURQPHQW 7KHUIQQGEL QQV VDIODAMRLE HE HIC
VFKRROV

.H\ZRUGV &ROODERUDWLYH /HD UGWRG HQ YWHDHIIAEIQIHKVND FH B F
BWUDWHJILHV
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,QDQ HUD FKDUDFWHUL]HG E\ UDSY ® @& FIK@RY R QLFDHGDG R DIQFIHP B
FRQFHSW Rl FROODERUDWLYH OHD UG @N DAED I V HROWRILW LU YD MRHJA R
2('& ,Q UHFHQW \HDUV 0DOD\V Pl K DWU D IQW QRUUVPADHVELR G L@D L W
ODQGVFDSHWKURXJK WKH LQW KIUDNG R @ R DR @D ERW DAY D WH. OHID U7
UHIOHFW WKH QDWLRQ V FRPPLW P H@\XR\GR B 8 KIDH)F DQI HHPERDDFILRQ |
SUHSDUH LWV OHDUQHUV IRUWKHHWKWOOHEMI®R| WKH GKH XADHDRI M
HGXFDWLRQ KDV EHHQ D VLJQLILFBIgWDBFXMURWKYXH FRG G XWRW HIEQ\GW
DVSHFWV RI GLILWDO HGXFDWLRG QOFOGGQ D IJRDOHOH G D@V EFRAUHPYG
WHFKQRORJ\ RQ WHDFKLQJ DQG OWB O®DUQR QW FIRFNWH & RMIOIDER H D E
DPRQJ VWXGHQWY DQG H OHDUQRW JR O HHGKFDINL QR QG LKID WHD ODS QBI\E | §
HVVHQWLDO WRROV WR HTXLS ODRD\WIND@ O W X G R8 QW HUWKXQ 3/MQ EHC(

&ROODERUDWLYH OHDUQLQJ LROMRMDKHY MW ¥GRRSW VEZR URNQY
XQGHUVWDQGLQJDQG DFWLYH HQUDJIHNHQL\WLAKD O KVIR RO DLW 8 AK |
OHDUQLQJ EH\RQG WKH FRQILHV RV AVS D GD & L RRQ/DIORFOGED VR/RIHRER\PH V (7 X
ERWK WHDFKHUV DQG VWXGHQWYV MUNKDSH® JGHOH. ¥ B UMGX PO\VE LR[S H

&ROODERUDWLYH OHDUQLQJ DQG HQ 19D 00 L\DLIDAR/UHHGRXTF D IWOLIR\QAODL. G G
KDV EHHQ LQFRUSRUDWLQJ FR O ODW R UDXKLDYGHF & HDADQEKQ VD SIRURDF R
WKLQNLQJ ,Q WKLV H[SORUDWLRQHYHR IG WO DH KHQUAWR DV IGH V SVHXLGHEQH
FROODERUDWLYH OHDUQLQJ DQG HKHDQYLQKW \WH F KB OMR XIDF RY®I
SUHVHQWHG E\ WKHVH PHWKRGRORJLHWD SH WEGE LG XFLIDIW WRRQ & D
XQGHUVWDQGLQJ KRZ WHDFKHUV DHUG/ VIWK B BIQ WIVLYDL ¥ Z GAKKOLEVOBISLSQAR.
HITHFWLYHQHVV EHQHILWV DQG DRMDQLILDON L R RRXUI KV WK Ll X WHRKHU &
EULGJH WKH JDS EHWZHHQ WUD G LMWRQI® @ HVDICR GYQ R R QW IUN.HE X \Q N
XQGHUVWDQGLQJRIHGXFDWLRQ IY® \§ KR NsH. B MW D DUIRMS G & R BYO\DVELRRUT
DFWLYLWLHY ZHUH EHLQJ LQW HJ QB WX GDLIGI\WRV X IS B IQRAXY W R EZNRHURNWV R
IURP DQRWKHU +DUQLVFK HW DO UVLWRPAM YHKRR®S OB BHQYLLYR
OHDUQLQJ DQG VWUDWHJILHV WR BHDPZRKW N W K66 DWLR M UODKDOVL R
SURPRWLQJ H /HDUQLQJ DV SDUW R ID DWW UHDIQR/URVW/P I/\R LIRRE UQ AHG & |
JRYHUQPHQW ODXQFHG LQLWLDWL®RY\WR EQBPWN DRIR RWKB QG W R ISW F
ZLWK DFFHVV WR GLJLWDO OHDUQYRKRROARZXM B H\D GRGMY IHUN /DML I
6\WWHPV /06 WR IDFLOLWDWH RQQIQJHNEH DAL |'Q J SH\VQEGHHFR.IDFO OAKGHXJ |
H /HDUQLQJ SODWIRUPV RQOL QM BRIRWNLIEHW IDRCELE DILD D ¥ R IQ W HADF
RQOLQH OHDUQLQJPHWKRGV

7KH JURZWK Rl FROODERUDWLYH OHDK Q4+QUDYQY® MD/BBPQRK Q6 UR §IF
O0DOD\VLD ZDV JUDGXDOO\JDLQLQJ PRPRIQIXIPY H$ AHFIRWGLL@I MDR6 &8OV
ZHUH VWDUWLQJ WR LQWHJUDWIHHNROR BEDRB R WD Y \WHDPDRQN VAU B
HITHFWLYH FRPPXQLFDWLRQ DPRQJ NMXGHQSHH U*GRXBXYVR RIG ¥ W
OHDUQLJ DFWLYLWLHV ZHUH EHL @QWLRQURGX AHG WRH | R QWIHIH FR Q O
UHFRJQL]JHG WKH LPSRUWDQFH RI PG ZRIUDIGVEK XHABXWYV LRQ J ORE [
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WKURXJK FROODERUDWLYH OHDRQIRQ H OHHDUWQZIKQ DIHQ W% 8 L DKR-RIQ\D 1M
DOWKRXJK WKHUH PLJKW KDYH EH F KRRV DR ARHD &/9YDPRFKIRARLD MHZUHHQHA,
SODWIRUPV DQG /HDUQLQJ ODQDJHPBIW W QLW HPWH DABQ MOR IIDF G QLHA
7KH &29," SDQGHPLF OLNHO\ DFFHO/MHD\VH G JIWKRRID&RBEQE B@ RW H
VFKRROV UHVRUWLQJ WR RQOLQR FQINVNXWHIVFRQG GQ XIHE DG X F D R &R X

352%/(0 67$7(0(17

'"HVSLWH WKH JURZLQJHPSKDVLV RQ /AHOQU@MLBR WDQWIRGH I DHIEX RDIMDLEF
DJDS LQ XQGHUVWDQGLQJ WKH SH URHSMDLRQRUN QDR BK\DWD OG I)Q MY 1D
%HUDVUDPD 3HQXK 6%3 VFKRROV LRI FROMINERUDWHYQWHDUDWQR @
/HDUQLQJ WRROV LQ 6%3 VFKRROV LQ DILPHRH QW HRUKDAQLAALDQO) W W IXQBNHL
OLWHUDF\VNLOOV +RZHYHU WKIROWRYZDQIHHE VRHWQYHVWLIDWH W

THDFKHUV 3HUVSHFWLYH

D +RZ GR 6&,33 6FLHQFH 3DVLU 3XWHIK )XOHD\FBEHVNGHIQNZL O
LPSOHPHQWDWLRQRIFROODERHDWREYB\OHLIRRPL'QJ VWUDWHJIL

E KDWDUH WKH SHUFHLYHG EHQHUIDWMA Q Q@ 6 FFEODBORWQDWY YRH D¢
6%3 FXUULFXOXP"

F $UH WHDFKHUV DGHTXDWHO\ HTXLY$HOG DWW HV X HSRH WRIGO!
OHDUQLQJPHWKRGV"

6WXGHQWY BHUVSHFWLYH

D +RZ GR 6&,33 VWXGHQWY SHUFHLYN WKHRCDCDERODDW LY IHHEG
H[SHULHQFHV"

E :KDW DUH WKH IDFWRUV WKDW FRHRWW D BXCWIHF W R Y\HWSXBEUHVD W
FROODERUDWLYH OHDUQLQJDFWLYLWLHV"

F "R VWXGHQWY EHOLHYH WKDW ARWRBEREBDWWY HDMHW K OQQ QU C
DQG SUREOHP VROYLQJDELOLWLHV™

H /HDUQLQJ5HDGLQHVYV

D 7R ZKDW H[WHQW KDYH 6&,33 HPE UPKQRECR I BV Q QN KHR RICHG
SUDFWLFHV"

E :KDW EDUULHUV RU REVWDFOHVRKLRGH UHDKH V6 D RURHR\OW LLJ
FODVVURRPV"

F +RZ GRHV WKH OHYHO RI GLJLW D OH®DIPW H U D A\PSMREQI W KK G M
LPSOHPHQWDWLRQRIH /HDUQLQJLQLWLDWLYHV"

$GGUHVVLQJ WKHVH TXHVWLRQV ZLDBRWOIHE RBWIKUN YR OHKOH G LIQ F D
PHWKRGV LQ6&,33 DV ZHOO DV LG HQUWKHJUDHD W MW IWRRDD Q @ TRISWHR |
WKLV VWXG\DLPVWRDGGUHVV WKHIROORZLQJNH\LVVXHYV
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&ROODERUDWLYH/HDUQLQJ

D +RZ GR HGXFDWRUV SHUFHLYH WIORVLF 8 OOHPHOON W LVRMU B WH
FODVVURRP"

E KDWDUH WKH SHUFHLYHG EHQHDIOAMDQISQSHEDUBRUIHENOERW K @
FROODERUDWLYHOHDUQLQJDFWLYLWLHVLQWR WKHFXUULFX

F 7R ZKDW H[WHQG GR WHDFKHUV BIRQQRA Y @&W DD ARHO/OUELRNULL
FRPPXQLFDWLRQVNLOOV QG D VRRUHE RWKIGIHLHWVUHVSRQVLE]

H /HDUQLQJ (QJDJHPHQW DQG (IHFWLYHQHVYV

D +RZ GR WHDFKHUV DQG VWXGHQW YHDHIUDAHOLIY W RARKGHV LLODMM B U [
SURFHVV"

E :KDW IDFWRUV FRQWULEXWH WR WBRHN XFF ISODIWORDBRSDQ
FKDOOHQJHVY GRHGXFDWRUV DQGWRPHINOWY HQFRXQWHU GX

F 'R WHDFKHUV DQG VWXGHQWY EHOLHYQIDVKPWQM /HDB QQC
SHUVRQDOL]HG OHDUQLQJ DQWIRVWHUV GLILWDO OLWHUDF\

%\ DGGUHVVLQJ WKHVH TXHVWLR Q& HWKIFE R PSHNAHKIHDAKL Y H EXXO\G WIRY S\WU
SHUFHSWLRQV DQG H[SHULHQFH\GRRW AR BIOWMER D Q@ IVY\HXGHDWQL QH I
LGHQWLI\LQJ WKH SUDFWLFDO LWDWIERQW ROQ W B I9\GH SREWHIQRNAGLD ON® |
FRQWULEXWH WR WKH HQKDQFHPHQ@W LFIX S XB DIJRY HPRG FSHUDW WD DI
HGXFDWLRQDO ODQGVFDSH

5(6($58&+ 2%-(&7,9(

7KH LQWHJUDWLRQ Rl FROODERUDWDRVYIB LOGHDW RRQY W LDAS NI KIR/RIX
HQKDQFLQJ VWXGHQW HQJDJHPH®WHO FIULWHEFDP WKLQ & VQ J+ RYF IGU A
LQYHVWLIJDWH WKHIROORZLQJUHVHDUFK REMHFWLYH

([SORUH 3HUFHSWLRQV

D 7RLQYHVWLJDWH KRZ WHDFKH R\ SHERHIDWALWY K HO HQW B L QD \I|
LQWKHHGXFDWLRQDO FRQWHI[W

E 7R XQGHUVWDQG VWXGHQWV TSV \DSHF W HOHW RQF W KRH ARIGIC
OHDUQLQJDQGH /HDUQLQJH[SHULHQFHYV

,GHQWLI\%HQHILWYV

F 7RLGHQWLI\WKH SHUFHLYHG RHQH IRW\E R WKR/OW D ERKHDWWLDY @
WHUPV RINQRZOHGIJHDFTXLVLWLRIHFHMQWO GHYHORSPHQW L

G 7R DVVHVV WKH DGYDQWDJHV RI WWYWWOAHQWY WRIRIQWDQ Q¥
GLUHFWHG OHDUQLQJ DQGDFFHWWNV WR GLYHUVH OHDUQLQJ UEt

([DPLQH &KDOOHQJHV

H 7RH[DPLQHWKHFKDOOHQJV IDFBGEEOWBPRUBWYYQ CPADOIPRE
LQFOXGLQJLVVXHVUHODWHG WRW MB)VWG/WRR P GCQPIMPHAWQ DV V
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I 7TRLGHQWLI\WKHREVWDFOHYV HQMRXQWHAIUWIKS H\/ WX QG HQIVS/O.
VXFKDV WHFKQLFDO GLIILFXOWWHWQWRDQ BEWWYIDWWW.LMR/XWHYV |

(YDOXDWH 3HGDJRJLFDO ,PSDFW

D 7R HYDOXDWH KRZ FROODERUDWQYHIOWRRQGRQR LICH® XHQW
SDWWHUQV DQG FODVVURRP G\QDWVLBEWY UWEHWWDY¥HKW UV Y DC
E 7TRDVVHVV WKHLPSDWRIH /HDUWQQQB RQWHQMHW Q M@ UNXHW\L E

DVVHVVPHQW PHWKRGV HPSOR\HGEXHQRHARWRWX BGNIWU D
RXWFRPHYV

, QYHVWLIDWHG6WXGHQW (QJDJHPHQW

D TRLOQYHVWLIDWH WKH OHYHO RIS\DW X& IF QS\DMQRDQ HO H @ @ ML
OHDUQLQJDFWLYLWLHVDQGH /HDUQLQJ SODWIRUP
E WR H[SORUH WKH IDFWRUV WKDW WR@VQUDBEXWHQWRLRUW

SHGDJRJLFDO
DSSURDFKHUV FRQVLGHULQJ HOHPUHQWNM SXIFHK HWH QPARANVL
WHFKQRORJ\ XVDJH KDELWYV

BURSRVHS5HFRPPHQGDWLRQV

D 7R SURYLGH SUDFWLFDO UHF R P PHR/GLDA LRQWYD W b HIGHF Y R F

FROODERUDWLYH OHDUQLQJH[SHULQFHVLQ WKHFODVVURI

E 7R VXJJHVW DFWLRQDEOH VWHSRQRRI RISMDRILGQLQJ WRRC
PD[LPL]H

VWXGHQW HQJDJHPHQW GLJLWDOO/®HO O Q GRIYRIORESR PIQW

5HVHDUFK +\SRWKHVLYV

+ 37TKHLQWHJUDWLRQ RI FROODERXD K HY®IHDHIOIU QLI BIOVDWUI R WH\ ISHRW
ERWKWHDFKHUHQJDJHPHQWDQG MWXGNEKNRRIDDUQLQJ RXWFRPHV D

+ 3&ROODERUDWLYH OHDUQLQJ VWUOMWMUQHY JLBOSOMRR QRAH & DW K UI
SRVLWLYHHIIHFW RQ ERWK W H DX®&HQ W WDX\@ H\QI W F\@ MRHUIDF WKRIG %3 G

+ 387KH OHYHO RI WHFKQRORJLFDO UHDGHQWVWDPRIQ L FADHDNFFEHUY I C
DGRSWLRQ DQG HIITHFWLYH XWLDQJDD(ISRURBRFRR© @ Q BRKIHD W LO/RHHDQW KDL €
WKH 6%3 VFKRRO °

/,7(5$5< 35(9, (:

&ROODERUDWLYH OHDUQLQJ IURPYDHW HDIMFK E X D B/RRQW QR DBISHUR DG K|
DFWLYHO\HQJDJH ZLWK WKHLU SUWH UG WMDR/ OB Q YQHF R IORDEHT-MALWY HX3Q GVG
XQGHUVWDQGLQJRIWKH VXEMHFWODFHERVUW WU Y HHOHFBHQVY@RIWWY Q Y B HW
(QIDIJHPHQW &ROODERUDWLYH DLRWHULAMMMD @ BN W & 3 UMNKHW XHEH Q@ WH
SURFHVV E\ SURPRWLQJDFWLYH S XOUOMAHFUSFDWLRLEQ DQG (QKMHYUH 8ULIR
WKURXJK GLVFXVVLRQV DQG JURWS BDFrOVA\YRLQD. BV HVAWRXQEH G WV FIDKD Bl
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LGHDV DQG GHYHORS KLJKHU RUGRW KRPCL@ NLQ J VNLR»OM D ERRREQ |
FROODERUDWLYH OHDUQLQJ HQFRNKUW KHY UV WX & X QRWWV \DRQ G RLRGPEKE)
LPSURYLQJWKHLU YHUEDO DQG Z DPWWHDIOF R P P X @b X DOVG. R RQPLNDLODENWL
ZLWK SHHUV LQ D FROODERUDWLYH YHHDRY RGP R UH GFRP R XWXLGHD
LQWHUSHUVRQDO VNLOOV WK DWV) DW H R VWKMWLDO LQ U H DG GARIMYG I
6W\OHV DV FROODERUDWLYH O HMDYLQLRD FAVRRDA-R/GIDWEH I GBQ RIZ\U YWY WC
WKHLU SHHUV VWUHQJWKY DQG H[SHILLH Q FH \3 URRFIRHMHNA3.U RECDHH\PV BF
FROODERUDWLYH WDVNV RIWHQ L@YRW ¥R P/SRIHW RQ FRBBUHF ¥ VRER
VWXGHQWY GHYHORS SUREOHP VRO&WPDWH DO ® XSS A GWILE BI'S YQD/E IL
FROODERUDWLYH OHDUQLQJ QXUWKURY FCH g YWSBRHWH YAV K G B QWIR RF
DVNLQJ TXHVWLRQV VHHNLQJ KHOU DIH® B KDWY EQ @ I& R PHRUMHQ VR B W
FDWHU WR LQGLYLGXDO QHHGV PRUWHEWMFWQ WHHQ\DEWR RQNUYQ Q JS
FROODERUDWLYH DFWLYLWLH\HV&RDXCDERW D WIRY\W DNHD U B Y © B @ WITEKIL
WKHLU JURXS VOHDUQLQJ SURPRWMQJ BXWRQRPO O R ERUAFR X DN\ B
UHIOHFW RQ WKHLU FRQWULEXWHR € Q PIEFR QY W\HOW R BED U HSG VR DR
VNLOOV 'DYLV &DWHYV

7HDFKHUV PLJKW HPSOR\ YDULRXY/DERUDWH Y HHIVHDR QR BLIO VW DKV BI \F §
SHHUWHDFKLQJ SURMHFW EDVHBWHDHURQRW I IRQBRQRLQH FROODER
LWV DGYDQWDJHV WHDFKHUV DOVR Q#+QH/G WHR HPTDXDDD] 1S DU W X B LG TV E
VWXGHQWY WRZDUG PHDQLQJIXO OHDUQLQJRXWFRPHV %XWOHU HW

( OHDUQLQJ UHDGLQHVYV UHIHUV RIREWR KWHK QWHOHX HRU \E DIPED VYW E QG H 1
HITHFWLYHO\ LQ RQOLQH RU GLJLRWDW KO-H DHIDAEKH UH'Q WILBIR Q A HADRD\W Q
FRPH IURP D WHDFKHU V SHUVSHFW ISDHF [2ZW L FKR L& HIVQY R O G HIND MYKHHUL
HITHFWLYH RQOLQH OHDUQLQJ HYDHUQ VP IFH B FY B KW U Q FADHKISAHHE VIQ H |
ZLWK XVLQJ GLILWDO WRROV S OQWWRIXFW LIRDD O ISKKGRO R YL HD URUW
3HGDJRJLFDO 6KLIW DGDSWLQJ WRHDFLKQ I H § WIULDRMHPH. GIW W F K IDW WU
RQOLQH FRQWHQW IDFLOLWDWVN@HGYRHARWM RED W RQRGLG 8 \ZLMK GlJa

7HFKQLFDO 6NLOOV DOVR EHL@DWIERWUP W RMUIRKLEIDMWHK R @ O/L\VQ H F3
SURYLGH WHFKQLFDO VXSSRUW W R RO &/RQGWHW LTIQL DK HUWRK D ON R W& |
HDV\ WR QDYLJDWH DQG SURPRWHWIERQ DR RQJI & WXFGHQW Q GH.OYFK H |
DUHUHVSRQVLEOH WR PDLQWDLQ D ORI® W R Q & XFIRKQACLWIVWRXY VG E RIPW [ (

BFKRROV DUH UHVSRQVLEOH WK BE V WIQR W FDYVEH B 8 R QLW RWH U
HITHFWLYH LQ PHDVXULQJ VW XG H QWDW LRXE HADKWB R & OGJIE H7 & R QH E\
PDQDJLQJ WKH RQOLQH FODVVURRPXBLEFWOCHPR RIUGAMOMLIQYII WAKI
DV\QFKURQRXV DFWLYLWLHYV

JURP WKH BWXGHQW V 9LHZ H OHDUW LM S HUDSGHLFQWHIWH | UR PRID Y MAK @
HITHFWLYHO\ SDUWLFLSDWH D Q G LOUHRIPH QW D KR § © RF 9 OG DY G L QLI
VWXGHQWYV E\ EHLQJ FRPIRUWDEOHLZDWEKQXVR Q O IGQ H LS\CCDON WRRIFPQYV [
OHDUQLQJ UHVRXUFHV 6WXGH QW ¥DMLRXNO/GKKIDFYRIWDL Y B @/IL B QVIFQ S VIH
PDQDJHRQH VRZQ OHDUQLQJ VFKHGX® HDPRHESHHQHEW G W IHRILQRYD PO Q
WLPHIRURQOLQH OHDUQLQJ E D OPRFALVYRHFRW VYV B QR DN RILWG K RINSKURF
JDWKHUHG IURP WKH XQGHUVWDQGHQWR| WK DB & FSWDW VO S D/IWHDQWHK RV
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VWXGHQWY VXSSRVHG WR HQJDJL §J \DHFRMLLYQHIOK H Q RDIOH.Q B IGH & F)GV DL
H[SUHVVLQJ WKRXJKWV DQG LGHDV L\QZHOWI/HEHRQP DEOH WR @D Y
OHDUQLQJ SODWIRUPV WURXE OHY® R KXWPEDIWVDF W.H BDRGIQVDY HO M RWWY
7DQ BWXGHQWYV VKRXOG EH DEOHIVORIEHQQQ RBAQ WRIDBHWLDD\V
RQOLQH WRROV DQG PHWKRGV P DWU®RL B U WFHWRXH KWW RIXEKIDWRQ
YLGHRYV DQG LQWHUDFWLYH PDWW UQIRGNO LFRKD G DERXMNDWL RQV Z 11 WK XSH
UHYLHZV

,Q ERWK FDVHV H OHDUQLQJUHDBLOWH¥XQQNR® VNV M®OAR BH.GID\R [ RE
DGDSWDELOLW\ DQG HIIHFWLYH VFRR B XERW B WWLHRIF K MUV DRSSRVWR G
WUDLQLQJ DQG VXSSRUW WR HQ V XIUGHDOHORFIVYJ XD WIUDROYRMQ\R Q
/HDUQLQJ DV DQ RSSRUWXQLW\ WR ®H BRK W LOODXRI¥XW MKW G IQFH R X Wi
FODVVURRPV DQG SUHSDUH VWXGMN@WVHR U @F RIHFKQRWRQY & &MYK
OHDUQLQJDQGH /HDUQLQJ FDQ OH DEDW R B PRIW LR QD ® IHRQLYQ G REHDH
GLITHUHQW OHDUQLQJ VW\OHV DQG BQHSE\DR HW KWWXREEHQWQVZRUMEK H F |

7TKHRULWLFDO

20H Rl WKH QRWDEOH ILIXUHV RIWH® DHORFQIDQVHLG/ Z HW 19 \FIROVIE RI
SV\FKRORJLVW DQG HGXFDWLRQDO WRKHROLFRQ VOWIRVEFWN\YY VFRDR G
3UR[LPDO '"HYHORSPHQW =3' KDV JUND\W QGILQIOKIHQREH G M\DKUDX Q G R F
FROODERUDWLRQDQG VRFLDO LQWG WXPMLEB Y U QHYQ 9 \WRWN M M \SSODRFSF
RI VRFLDO LQWHUDFWLRQ DQG W R D% HVKHDRRO PRER N DWW R 8 EHWZEHH
WHDFKHUV RU SHHUV SOD\V D VLHQRISFIDQW U RH B® FRLUHLGW KH GRS
=3' ZKLFK LV WKH GLIIHUHQFH EHWZHEBZ&DGMDD O B Q G ZHKD WDVOKER E
ZLWK WKH KHOS RI RWKHUV $FFRU®IDER WRV®LYRWOHD UW/QW & H RIQ\Y LAR
VWXGHQWY ZRUN WRJHWKHU D Q GD/ALIS RAUDWWHHDW K HR ARGV @ AW U R Q R
GHYHORSPHQW RI KLJKHU RUGHU @ KRQMDERWNDMILONH Bofk \M QY DWILG Y L
WKH JDS EHWZHHQ WKHLU FXUUHQWHOBIG ¥ D QRFIHGQBRIQUMEIMQ/G LOHIDIEQ
OHDUQLQJDQG FRJQLWLYH JURZW KD \OWIFRON \LIR'S B F\G HRIDVHCOXYAD MD. R QL
KDYHEHHQ LQVWUXPHQWDO LQ VKDY Q B BVK®I LFRIQLRH S RVGRHI LFQR PO D ERW
FRQWLQXHV WR LQVSLUH HG XF D WRWAVWRK PUWHDWRP @ WIHURH.IP LHOI Y X O R
WR SHHU OHDUQLQJ DQG FROODWRWDFWDYMEHREOHP VROYLQJ %KD

$FFRUGLQJ WR 9\JRWVN\ V WKHRU\ FROODERUDWLYZRWONHDUQ|
WRJHWKHU DQG VXSSRUW HDFK RWKHU V OHDUQLMQG I VKIHO L W
GHYHORSPHQW RIKLJKHU RUGHU WKLQNLQJVNLOBNU®RHKE JDIC
EULGJH WKH JDS EHWZHHQ WKHLU FXUUHQW OHY HOGH X®IGHIU V V
WR GHHSHU OHDUQLQJ DQG FRJQLWLYH JURZWK 9\RQNVN\ V
HGXFDWLRQDO SUDFWLFHV DQG KDYHEHHQ LQVWVYN PHOW QR 0QL
LQ PRGHUQ FODVVURRPV +LV ZRUN FRQWLQ®HY MHQLYQVRIQPH B
WKDW SURPRWH PHDQLQJIXO LQWHUDFWLRQV SHH YV ROR ISGIH U
9\JRWV N\ LQ KLV WKHRU\ RI VRFLDO FRQVWUXGWQYLVP S
LQKHUHQWO\FROODERUDWLYHDQG LW LVRPISIRVVRDOHHWR VHS
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$GPLQLVWUDWRUYV SOD\D FUXFLIO UR®GHRHAWDWLRQ WKHRWOXFFEHRY
VFKRRO 7KHLU VXSSRUW JXLGDQFIHD @ @& FRIHBMWWMP B Q W Q Y IHU IR\D\PHH(
FROODERUDWLRQDPRQJ VWXGH QWL QUHD FIKWHIRQ DGV VDNV H D(WV W ID\EL
FROODERUDWLYH OHDUQLQJ ZLWXLQ WLKRHOWFR PRO® &W P RX® ROOIGMHY W |
VWXGHQWY SDUHQWY DQG WKHFRPPXQLW\

$V OD\HU VWDWHYV 3:H GHILQH H OHDUQLQJ DU GOIYWRIKFWER @ X
FRPSXWHU RUPRELOH GHYLFH WKDW LV LQWHQGHGRLROBKSSRL
VWDWHPHQW GHOLYHUHG E\2QJ 3LQVWUXFW LRHIEDRUF R Q BVEHIQHG R
HOHFWURQLF WHFKQRORJLHY 7KHRU\DGYDQFH®EWKRRUM IRL
WKH GLJLWDO DJH ~ :LWK WHFKQRORJ\ VWXGH@M\OKBDMWHN @ KE
PRVW FXUUHQW LQIRUPDWLRQ RQ DQ\ WRSLF +DURQ MMWODO
PRWLYDWHG OHDUQLQJ VKRXOG EH HQFRXUDJHG QRRIQQBRWLY
ORQJHU D FRPSOHWHO\ LQWHUQDO SURFHVV 6WXGH®WV VKRX
DQG LGHDV LQGHSHQGHQWO\VHHN XQGHUVWDQGLQJ DQG FR
WHFKQRORJ\ +DURQ HW DO

/ILWHUDU\ORGHO

7TKHUH DUH VHYHUDO PRGHOV DQG HDBBQR@FWHKD VR H GRFCDODERW B WQ Y
FODVVURRP +HUHDUHVRPH SRSXGBOWVWROODERUDWLYH OHDUQLQJP

-LJVDZ 7THFKQLTXH ,Q WKLV PRGWR MIWSHANMOQWNRBEEB WM & RYM\E KG\ \
7TKHQ WKH\ UHDVVHPEOH LQWR QHZ JUWHR XWX HIKWHUBHSHODMKL PHPERQ W!I
FRPSUHKHQVLYH XQGHUVWDQGLQJ RIWKHHQWLUHVXEMHFW

7KLQN 3DLU 6KDUH 6WXGHQWEOHRA WR'W & IDOMNXBIERW\R Q RELYU G
SDLU XS WR GLVFXVV WKHLU LGH D VZEWIKR WHK ¥ KIXRIOMH RO BIUKREXF
SDUWLFLSDWLRQDQG SHHU OHDUQLQJ

SBURMHFW %DVHG /HDUQLQJ 3% /R UNAQLIQN RIHM K HMINXIE HODRAK\E V
DQG VROYH UHDO ZRUOG SUREOHPWHRVY FRE®SCSDHRUHD WULRIQH FW VW [W I
FUHDWLYLW\

SUREOHP %DVHG /HDUQLQJ 3URYRQPHDNWWRHBQOW\ZERDODER!
DXWKHQWLF SUREOHPV RUFDVH VIVXG GHHW H Y RHSOFRXRPOHY WROFERU

&RRSHUDWLYH/HDUQLQJ ,Q HQRWY¥HURIW LW R JGIMDKLHUL IOQ@ WP X ® J
VKDUHG OHDUQLQJJRDOV (DFK PHPEGWVLEDRYD DW SHAAL KLLFRQWRKHH JRARX 9 \

BHHU 7HDFKLQJ 6WXGHQWYV WDRH WPSOQ@VY QU QD FIKE QD VF RVQRF W<
SURPRWLQJERWKFROODERUDWLR DREMHHWSPADWEYEHUVWDQGLQJF

*URXS ,QYHVWLJDWLRQV 6WXGHRMWHBEYYWRWHWEKWYH D QNGRW KH
ILQGLQIJV WR WKH FODVV HQFRKUDQGQRIUAHRHIDERW DRV RRLOBVHDUF
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SRXQGWDEOH 'LVFXVVLRQV 6\UXE W\ VLG Y BXY ¥ L QF ®HWRBGE
7KLV PRGHO IRVWHUV UHVSHFWIX®ERPPXWLRRWLRQ DQG DFWLYH SD

5ROH 30D\RUG6LPXODWLRQV ®RWWOHPWY BRROWVWRER/WUPWGDVWR RR
NQRZOHGJHDQG VNLOOVWRUHDO OLIHVLWXDWLRQV

/IHDUQLQJ &LUFOHV 6WXGHQWWXRUIFUBRKBYV QLR G EVYBXDOWHV RWG L (
DVVLIQPHQWY VKDULQJLGHDVDQGLQVLIJKWYV

(DFK FROODERUDWLYH OHDUQLQJ PR GH® K DMLV ¥ X\@ T K H\ IO @/ X ¥ B
JRDO Rl SURPRWLQJ DFWLYH HQJIIGIFPRRSH WVRWLDYE DEWHQYDEWDRR Q
FKRLFH RI WKH PRGHO GHSHQGV R @ MAK HMKSHHFX. ELMFH MVDRIIW. Y HR E D@ 6
WKH FODVV %\ LQFRUSRUDWLQJ FHRECADERRIDWL @ BUHDDVY H @I RG R O
OHDUQLQJHQYLURQPHQW WKDW W@KIUQ/FLHSRW WEHQWWOHD 0O Y LR U VG

0(7+2'2/2*%<

, Q WKH PHWKRGRORJ\ VHFWLRQ RI /KKHULH\VHDDUFE R@AROQDERUBWC
WKHRXWOLQHDVIROORZV

SHVHDUFK GHVLJQ

OL[HG PHWKRGV UHVHDUFK GHVLJQ ZMW K K& RGRJL WIXQ \D 8 B/ XD F K KOLL\P
PRUH FRPSUHKHQVLYHDQG HOO UPXGEISE RDGHP ZWBOWQIEALQIIRR @ W K A
ERWK TXDQWLWDWLYHDQG TXDOQOODDWL Y3HD OODKMIFK WHFKQLTXHV

,QVWUXPHQWDWLRQ

,Q WKH FRQWH[W RI VWDWHG UHVHDNG& R Q FBROQDER WH\Y GY I HOH
LQVWUXPHQWDWLRQ ZDV JDWKHURK EY FRDYWV. WD WLYHP RY H B BK RDH
TXHVWLRQV $ TXHVWLRQV D QGMLHRRNVL K Q @ TKWB'D RW D W7LKYHHU HXDH
JDWKHULQJ GDWD ZKLFK LV GHYHQORBR QDWXKHUHEX DIX\W VWD RQ DB LG
SHUFHSWLRQV DQG SUHIHUHQFHR FROERMW QX DQWW D WLLNEH DQVBHYY
DQG VWXGHQWYV IRU GHHSHU LQV IRW RNR ORAV W RORE DS VREW H U D\ L\R QP
FROODERUDWLYHH OHDUQLQJ IDFUMLYLWLHV &UHVZHOO 30DQR &O

SDUWLFLSDQWYV
S3RSXODWLRQ UHIHUV WR WKH JURXB®RDKOHDBGKRARUNMK KRVINQY 3 D QLW K3EK
ZKRDUHLQYROYHGLQH OHDUQL®WDLY GCWIROWDEER UDWALG H@WD WQ U@.
WKH6&,33 VFKRRO ZKR DUH HQJDJLQUZWWXHOMBDWDQ QY DEQ G KR BIOH\E
7TDEOH '"HPRJUDSK\RI 7HDFKHUV 5HVSRQGHQWYV

*UDGH '* OHQ JHPDOH
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7TRWDO
7TDEOH IXPEHUV RIGWXGHQWYV $FRRUGLQJWR )RUP
JRUP I1XPEHUV
7TRWDO

'‘DWD &ROOHFWLRQ
'DWD FROOHFWLRQ UHIHUV WR WKR @ URHHNVARXKIQG WEHRIQ PP VJWRYURP D!
VWXGHQWY WR FROOHFW TXDQWLWDWEYWIGIWDFKIEBY ®XOQFONVY WYX EGE
TXDOLWDWLYH LQVLIJKWYV 3RWHRGWLMBR GLXWEQYWIOR RENHYLYW IFFRRO® P B\
LOWHUDFWLRQV 7KHVH FRPSROQHQWSYHDWKH QWHXEWROMW B ® QS JU
PHWKRG UHVHDUFKPHWKRGRORJ\

3URVHGXUHDQG 'DWD $QDO\VLV

7KH VXUYH\ ZDV FDUULHG RXW WR  VWIHKGHQW YV WLRMD LRU PD W®RLNRW B
WKH JRRJOH IRUP DQG WKH\ ZHUH DVNHQ GVRADEVHFHUF & KV VQ R QK HLKH:
XWLOL]JHG E\ ZLIL DQG VWX G H QW VUFBP@DINVFHRRP VDIQHG LV KVHH K RVEWHLOD W
TXHVWLRQV ZHUH JDWKHUHG DQG DQQRMKH G HE VB 3 66VWHUG/H AWV ZHUB
VQRZEDOO WHFKQLTXHV WR DQVZHLD WKHU VXDOV R/ D Y¥Y R B HIK )V W K R
SHUFHSWLRQV RQ FROODERUDWLY®HYNVDHD 6 Q3B & HH CHDIUM LG B}
WKHPDWLF WHFKQLTXHV

/ILPLWDWLRQYV
ILPLWDWLRQV RXWOLQH WKH IDFWRUW QHKDORL DEW Q IP\S DR MRW W N WKXR
SRWHQWLDO OLPLWDWLRQV FRXOG EW Q6 LVWHGE ¥R MSO 8 XVH. MARRW WR
FRQVWUDLQWY SRWHQWLDO ELDSRQW RBDISRXQUHHR | G/XXH YWHR WEBQ G/ H ¢
JHQHUDOL]DELOLW\RIILQGLQJV@PI FAIORRQWRG W\WR WHRHQWEHH[FAL | L F

), 1, 1%
AXDQWLWDWLYHS5HVXOW

7KH UHVHDUFK LQYROYHG )RUP WR )RVYIPH 2M\RXGE FIROV/DWE R WRIEWYIDYLH) QV
OHDUQLQJUHDGLQHVV DW 6&,33

7TDEOH 3DUW $ 4XDQWLWDWLYH4XHVWULRQQDLUH
$ ,QVWUXFWLRQV $QVZHU DOO W KH F R MHWDLFRFRIGH. Q ¥ WRKGHOVRFZDVO HQY L
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WRWDOO\GLVDJUHH
GLVDJUHH
QHXWUDO

DJUHH
WRWDOO\DJUHH

iR JWHP

&ROODERUDWLYH OHDUQLQJ HQ K EQMPHFWWPR X

&ROODERUDWLYHOHDUQLQJLPSURYHV P\FU

&ROODERUDWLYHOHDUQLQJLQFWHBVNVRQW

&ROODERUDWLYHOHDUQLQJKHOSVWPWGHYH

&ROODERUDWLYH OHDUQLQJLY EHQHEH FLDO

JURP WKH VXUYH\ WKHUH LV QR VWXGBQW VRO W K/IF D ®HV WLFRDQOWH , WR\
DUH DJUHH DQG WRWDOO\ DJUHH X R KVIX\H FFRRGDADIDEERRUIWYLLYYHH O/ FNCDU/DHL K
XQGHUVWDQGLQJ RI WKH VXEMHFQW RPEWRNMH VF RIK®ID B RFADMLLYFHD @ N
FROODERUDWLYH OHDUQLQJ L Q WMUGHDARXW WIKRIQ W HF @ DD0IHPRIQDWWLLY A G
IRUWKHLU OHDUQLQJ H[SHULHQFHV

7TDEOH 6WXGHQWY 5HVSRQVH LQ aHHVMWQWOQVH IRU4XHVWLRQV

4 JRUP 6FDOH 6FDOH

JLQGLQJVIRU4XHVWLRQV
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+RZFRPIRUWDEOHDUH\RX ZLWK XVLQJWHFKQRORJ\IRUOHDUQLQJ"
JURP WKH VXUYH\ VWXGHQWYV LQREFDWWHINBEDKD WRNGKH W H ONCGFLRIKIW O \
FRPIRUWDEOHDQG HIWUHPHO\ FRPWKHMNDHOHOWDEOHY EHORZ VKRZV

7TDEOH 6WXGHQWY 3BHUFHSWLRQWRQBVLQIJ 7HFKQRORJ\IRU /HEL

JRUP 1RWDWDOOF 60LJKVW ORGHUD 9H U\ (IWUHPI
&RPIRUV &RPIRUV FRPIRUV &RPIRUYV

JLQGLQJV IRU 4XHRW KDYW DFFHVV WR WKH QH F HVIWDQKN W HW R BIR)I R JH
LQH OHDUQLQJDFWLYLWLHV"

'DWD VKRZV WKDW 6&,33 VWXGHQWNK® WK WKIHHIQJZR ZMKGNHKYH. EQ W B Q (
H OHDUQLQJDFWLYLWLHV 'XH WWRHJLDUWDDOYHHQWKHRIQ RHA Q W& 'C5QM®R MO E
6WXGHQWV DQG WHDFKHUV HDVL QIFDHUEWRENU QUHWKKILQWHUQHW W

JLOQGLQJIRUTXHVWRRRQXHPEIBR \RX XVHH OHDUQLQ L YRREOW LLYQL AR GI(
'DWD VKRZV WKDW DOO IRUP DUH DIFQMVARFGIOD ER UQ WH. YO-HHOH QU Q 1 QVIROIRFO,

7TDEOH 6WXGHQWYV 8VHH OHDUQWQRIYIZWRBVY LQ &ROODERUDWLY'I
JRUP 5DUHO\RU 1HYH 2FDVVLRQDOO JUHTXHQWO

JLQGLQJV IRU 4RAVGRLRF UDWH WKH HITHFWLYHQ®M FR RO R¥RQDKM DHHD L
OHDUQLQJDFWLYLWLHV"

7TDEOH 7KH)HIITHFWLYHQHVV RI 8QIODER UBDMLQHQ HDRRQQYLQ &R

JRUP 1RW (IIHF 6RPH (IIHF ORGHUDW 9HU\ (IWUHPEH
(I'THFWLYF (IITHFWLY (IIHFWLY

JLQGLQJV IRU 4XGBINQWRRQWKH PDLQ FKDOOHQJH YV DER UIDAM L2YKHHQH. W
ZLWKH OHDUQLQJ 6HOHFW DOO WKDW DSSO\
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7DEOH 7KH ODLQ &KDOOHQJHV LQHQWRIUQ DIVQ QG H&/ROUDERUD W L
YRUF 1THIJDWLYH ,PS IHXWUDO ,PSI 3RVLWLYH,PS

JRUP THFKQLF 7LPHFRQV\ IDEN RI SHVRXU 2WKHU €
LVVXH)\ WuUuDLQLt¢ OLPLWD VSHFLI\

JLQGLQJV IRU 4XRAV/@/R RRX SHUFHLYH WKH LPSDFW RH PRIODOQERURWL Y
\RXUDFDGHPLFDFKLHYHPHQW"

AXDOLWDWLYHS5HVXOW

7KH VHFRQG SDUW RI WKLV UH VH D UG KW DRW WYUK F AW \ PR QW VA/RD R/IDL
HQFRPSDVVHV WHDFKHUVY DQG VRVDGHLQY W \OTHDHILGAHBIVWDLGRG) & LRIILFAREDAD C

&DQ\RX VKDUHDQH[DPSOH RI D FROOBERRDOQ/E BB OW DRXQ DU (
RUFKDOOHQJLQJ"+RZGLGLWLPSDFW\RXUOHDUQLQJH[SHUL

, I HHO VR H[FLWHG IRUWKH PHWKR 6R\OKO-DW R D BXH.Y W DLHODOU IS A \C
PDNHPH XQGHUVWDQG RUPHPRULVHDERXW WKHWRSLFIDVWHU

5

,IHHO VR KDSS\ ,FDQILQG QHZ IULBQYOWHD@G HPHB W RS HOGWGW KI
ZRUNLQJRUDFROODERUDWLYH QNG R QNORZRAMHKWR W R HRIWEHKINAL

5

,IHHODPD]J]HG 6RFLDOLVLQJZLWK PWXHIQUVYURKW RHRPV R DHHDRLD |
ZD\WKHWKHLU HITHFWLYH VWXG\LQJ WLSV
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&DQ\RX GHVFULEHD PHPRUDEOH FRPWODRERY B WDYGH KHDDWP G Q
\RXOHDUQIURP LW™

, GLG &/ ZLWK D 7KDL SULPDU\ VFKRRO HFPRUDEOH ©RGFHN, 2B
WR OHDUQ KRZ 7KDLVWXGHQWY FDMH®RVU/DWKV IBVWHU WKD!

,QZKDW ZD\VGR\RXEHOLHYH FROOQDERUVWLYE 6ERPYIQRAYP Kt
FRQFHSWV EHWWHU FRPSDUHG WR WUDGLWLRQDO OHDUQLC

&ROODERUDWLYH OHDUQLQJ ZLOO PMARQ @ @0 ULRKY RR RS
FRQFHSV FDQ EH XQGHUVWDQG HDVRDOLNL BHRDNKFN B SM WEE RA
VWXG\ PHWKRSV

'HYHORSPHQW RI KLJKHU OHYHO WKRX@NEQW RRIG WK DQ W D@I
DQG OHDGHUWKLS VWLOOV

'KDW FKDOOHQJHV LIDQ\ GR\RX HQFRSQRMHRZW W & Z RIQN D
LQ FROODERUDWLYH GLVFXVVLRQV"

, ILQG LWV KDUGIRUPHWR WDNH SDXUWHLEDQ@URXWBOQBVER
WKHDXGBHQFHYV

O\WHDPPDWHV GLGQ WFRRSHUDWHWR HDFK RWKHU

, GRHQFRXQWHU SUREOHPV FRPPXQHEDWIHG ZQ W R Q&2 ESRIWRI
OHDUQLQJEXWDIWHU VRPH PLQXRVMHMW,HPQ BODYWRDYWM WD E
GLVFXVVHG HYHU\WKLQJWRJHWKHU

+RZ GRHV WKH XVHRIH/HDUQLQJ W RR/Q/VOLHLSWDE MQ\R X K VOREXUDR
HQJDIJHZLWK FRXUVHPDWHULDOV"™

,QP\RSLQLRQ H/HDUQLQJWRROV DIWNHWRQVEGAHPEDFWD &I
UDQJHRILQIRUPDWLRQ VRXUFHV WRB@MYLVBMNVRRQYKURXJIKI

, FDQ VWXG\HYHU\ZKHUHDQG BQ\WLPHDWP\RZQ SDFH

8VLQJHOHDUQLQJWRROV,PDQDJHGWNR,YAARP S O IPVIKERO MV |
JLOQLVKPH VHDUFKIRU YDULRXV W\SHERQHHIHUHQFHYVY WR J}
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'R\RXIHHO WKDW /HDUQLQJ SODWSRURYR QD@ U]R S SRLDAXQQ IOV
\RXSURYLGHDQH[DPSOH"

<HV RIFRXUVH 4XLDL]]IRUH[DPS&HBWHQKH WW HRNHIOFLKLHHW
VWXGHQWV WR WHVW WKHLU XQGHUVWDQGLQJOHYHO

5
<HV *RRJOH &ODVVURRP VHHPV IHW VGEUWYLGHG D ORW RI DI

:KDWDVSHFWV RI/HDUQLQJ GR \RX ILJQ Q PRA\RE BRVWILKHWHL Q J
DVSHFWV LQIOXHQFH\RXU OHDUQLQJH[SHULHQFH"

JRUPH LWV WKHRQOLQH OHDUQLQJ DWISOWAHFW DW\'XROQ @ D\RI
\RXZLWK D ORWRITXRWHV DQG HQJD JULQQIIARKIE VR RV W HRNR/|

$UHWKHUHDQ\FKDOOHQJHV \RX | D FHSDHHMLF VY. 5Q W/HPULQL R ¢
OHDUQLQJDFWLYLWLHV" +RZ GR WHKENBJFKDOOHQJIHV DIIHF

$V DKRPH ZLILXVHU , RIWHQ IDFMW®RLMREQ G WU WV E KSIWAHUML
RQOLQH FODVVHV \HW ,VWLOO PERDRRB WRMRYQRWKH FOD

7TKHFKDOOHQJHV ZRXOG EH WKH FRWZAL R OEDXNIHFFIM R\WRWUXGH\M
, ZLOOPLVVWKHFODVV OHVVRQ ,IVYBW GLVFRQQHFWHG IUR

7KH FKDOOHQJHV ZRXOG EH WKH O, BoFHNHRE WRRAMHRILGDHR\QOR. @@ H
RXWVLGHIURP KRPHDQG VFKRRO ,WLA @ B LDAVHEKHPO M WAKREQ
GLVFRQQHFWHG BURP WKH FODVYV

K\GR\RX WKLQN FROODERUDWLY H & WBUMR QRXOQRBY/HDLDQQ Q
DFDGHPLF SHUIRUPDQFHDQG SUHSDUDWLRQ IRU WKH IXWXL

, WKLQN FROODERUDWLYH OHDUQLQJ P\QRY {H H D © 0QD AROHEHP\
SHUIRUPDQFH VLQFH , JHW D FKD Q F HWWRDCXH B WQ ¥ F-ROHDW K URF

5

,WJIRHV YHU\ZHOO ,WPDNHV P\ OLIR @ RHPXEFHKQVDI WIRHBUL\Q ] \W
UDWKHU WKDQ FDUU\LQJ D ORW RI ERRNR BN BQFAHKHHYV RLD
DV,JRWWROHDUQDQHHZWKLQJHYHU\GD\
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, JXHVV LW JRHV YHU\ZHOO ,W PDNKNWRWUGLFR @ R HPXIEHKQMD WLF
D ODSWRS UDWKHU WKDQ FDUU\LQJ WRBIGRHPG ESBRNVRIL PID®
JRHV KLJKHUDV , JRWWROHDYQDQHZWKLQJHYHU\GD\

',6&866,216

([SORUH 3HUFHSWLRQV

D 7R LOQYHVWLIJDWH KRZ WHDFKHUR GOLERU D W MWKH A HMNHILUPIWILR® H
HGXFDWLRQDO FRQWH[W

E 7R XQGHUVWDQG VWXGHQWVISHUWSHE® LYHOHRD QWK I
FROODERUDWLYHOHDUQLQJDQGH /HDUQLQJH[SHULHQF

,GHQWLI\%HQHILWYV

J 7RLGHQWLI\WKH SHUFHLYHG RHQB IIRW\ERMWARWOWBERKBDUWL DR
WHUPV RINQRZOHGIJHDFTXLVLWLBIHFHQWO GHYHORSPHQW L
K 7R DVVHVV WKH DGYDQWDJHV RI WWWOEHQWYW Y WERRIWDQ HQ X
GLUHFWHG OHDUQLQJ DQGDFFHWNV WR GLYHUVH OHDUQLQJ UE

(I[IDPLQH &KDOOHQJIHV

L 7RH[DPLQHWKHFKDOOHQJV IDFHEREOWBPRUBWYY® QPDOKRE
LQFOXGLQJLVVXHV UHODWHG W RW (DIQWG/ WR R P B QDD FIPAHQ B V V +

M 7RLGHQWLI\WKHREVWDFOHV HQ@FIRXQWHW K G EHDWRGE D BV
VXFKDVWHFKQLFDO GLIILFXOWWH\Q WRRQ I&EWWYIDFEWLMR/EWHV |

(YDOXDWH 3HGDJRJLFDO ,PSDFW

D 7R HYDOXDWH KRZ FROODERUDWQYHWIOWRRQGRQR LICH® XHQW
SDWWHUQV DQG FODVVURRP G\QDWVL BV UWEHWWDY¥HKWY UV DC
F 7TRDVVHVV WKHLPSDWRIH /HDUWQQQB RQWHQW. Q M@ UNKHF WL E

DVVHVVPHQW PHWKRGV HPSOR\HGEXHQRARWRWXBGNIWU D
RXWFRPHYV

, QYHVWLIDWHG6WXGHQW (QJDJHPHQW

D TRLOQYHVWLIDWH WKH OHYHO RIS\DW XW& IF QS\WDMMQ R HE HF @ I L
OHDUQLQJDFWLYLWLHVDQGH /HDUQLQJ SODWIRUP
F WR H[SORUH WKH IDFWRUV WKDW WRVQUDBXWHQWRLRUW

SHGDJRJLFDO
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DSSURDFKHUV FRQVLGHULQJ HOHPBQ@WNM SXIHKHWH PRAWVL
WHFKQRORJ\ XVDJH KDELWYV

URSRVH5HFRPPHQGDWLRQV

D 7RSURYLGH SUDFWLFDO UH F R P PHRGDW LVRQWD W B HIGKF N R F

FROODERUDWLYH OHDUQLQJH[SHULQFHVLQ WKH FODVVURI

E 7R VXJJHVW DFWLRQDEOH VWHSRQRRI RISWDRLJLQJ WRRQC
PD[LPL]H

VWXGHQWHQJDIJHPHQW GLILWDOO/AHOOQIGHYRXOWERHIQW

&21&/86,21$1'5(&200(1'$7,21

'"HYHORSLQJ FROODERUDWLYH OHDVURRP RIRQ X VWG Bl GW O IL ©)HW B M
DSSURDFK IURP WKH HGXFDWRU +HUHFRWODERK VW IUNDHVGIH DRIND MQRI |
VFKRRO

*URXS $FWLYLWLHV 2UJDQL]JHQW RS DFRELOH WV VRO YA IQUWRX BV NR WK
WR ZRUN WRJHWKHU LQ WHDPV $VVIRN)XQSGLR HOWKUROHRWEYW ISDQ WD F |

&OHDU /HDUQLQJ 2EMHFWLYHV & @H DU OR ERVRPAPXIQYHF\D VDI GV MVHK HD |
FROODERUDWLYH DFWLYLWLHV 6WZXRBUMM WKRIMHWK KD ZHOOWB Q|
XQGHUVWDQGLQJDQG OHDUQLQJRXWFRPHYV

(VWDEOLVK *URXS 1RUPV 6HW JURARQ VY XNWERHYQRXYXUWH BXKS 3 IQFMMHIXDF
FRPPXQLFDWLRQ (QFRXUDJH VWXGIKBRWV WERAY. N WX G\LRIH D HK RAMSKIHU

SBURYLGH *XLGDQFH )DFLOLWDBAHRW K H IFQRIOIOD. EMWQIFM LDYHGS WRFFR/W\
(QFRXUDJH VWXGHQWV WR DVN TXHNVWNRY OHEHN B H @ & HXOFGK \RKADKUHHU\

&UHDWH D 6DIH (QYLURQPHQW )RDWWWRRFHAYLQR YR Q RVUAKIHYHHF
FRPIRUWDEOHH[SUHVVLQJ WKHLDWKIRKYN&WHIQNG LGHDV ZLWKRXW ||

ORQLWRU 3URJUHVYV 5HJXODUO\ FKHRX R @ R KK \SXJRRH WHWHA R WHDD R
SURYLGHIHHGEDFN WR KHOS WKHRLBEOVRYH WKHLU FROODERUDWLR!

(QFRXUDJH 5HIOHFWLRQ $IWHUFRPRNEWHWYQDVVFRUOBEBERIQODWLWHR DH
DQG WKHLU OHDUQLQJH[SHULHQFB8VKDWKRXXZE& B W IZRSINRHYAHLH OO D C

8VH7HFKQRORJ\ 8WLOL]H WHFKRRDWIYWRBROW IRIPK/ RW RRYCOAME C
WR IDFLOLWDWH FRPPXQLFDWLRQ/DQG FRRSHUDWLRQDPRQJVWXGH:

OL[ $ELOLW\N/HYHOV &UHDWH GLYMDVH QUREIOZ W K VY W RGHIRW R \R
6WXGHQWV ZLWK GLITHUHQW VW WDHPIWXK QB D@ GXNYRFEWK HDFK RWKHU

&HOHEUDWH 6XFFHVV $FNQRZOHGSELVKBHRNMOHRU IFWR B O/MDKHR WIF\
+LJKOLIJKW WKH SRVLWLYHLPSDFWRVWHDPZRUNRQ OHDUQLQJRXWEF

ORGHO &ROODERUDWLRQ $V WKXERGRMAOWRWE\ZRRRQ QW UIDWK] VPR
LQGLVFXVVLRQVY DQGDFWLYHQMIISDWWLFLSDWLQJLQ JURXSDFWLYL

(QFRXUDJH 6HOI 5HIOHFWLR Q HFEVW RRUDK H MIMXGHQ'WE XNDRO LFHRIQW U L
DQGVHWSHUVRQDO JRDOVIRULPSURYLQJFROODERUDWLYHVNLOOV
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%\ LPSOHPHQWLQJ WKHVH VWUDWHQYHVRRBBKRIMMAWKDNW DRVRMUHDWHHR
HPSRZHUV VWXGHQWYVY WR ZRUN W RJHWKOIKWDRIQH BW LQRVD \R QRO DQ KE
DFDGHPLF XQGHUVWDQGLQJ EXW OO VW HDRARXBHYD Q/K UL W RFDLO GVY
SUHSDULQJWKHP IRUVXFFHVVLQ WKHFODVVURRPDQG EH\RQG

$&.12:/("*(0(17

6SHFLDO WKDQNV WR DOO WKH WHDERMBOY DG ¢ MWUHFNQON VY QIGRLRGY. Y
WKLV UHVHDUFK D VXFFHVV DOVRWLRY RDIQNN RIR3WYKHUGIIWWHIK BW Gl €
'"HSDUWPHQW RI . HODQWDQ WKDW JBHHDH KN R/& HRGS R B RAXMW WY Ve HIR
/IHDUQLQJUHDGLQHVV

5()(5(1&(6

%KDWWDFKDUMHH - &RQVWUXFWLYLWSSSBDRBORK WR /HEL
7THDFKLQJ /BEVRDQFK -RXUQDO RI ,QWHUGLVFLSOLQDU\ 0XC
,5-,06 $3HHU 5HYLHZHG ORQWKO\5HVHDUFK -RXUQDO

%XWOHU '/ 6FKQHOOHUW / ODF1IHLO QG GLV&ROEXRRHGEDIN
LQHGXFDWLRQDO FKDQJH $FDVH VWXG\ RERPX@OMOARIHYHO
(GXFDWLRQDIOMWKEWVWIHGRL RUJ \Y ]

&UHVZHOO - : 3ODQR &ODUN 9 / & KR RANLIQIIQD. @ U [HGE H
&RQGXFWLQJOL[HG OHWKRG 5HVHDUFK

'DYLV 5 &DWHV 6 7KH ,PSOHPHQWDWL R RV WKHQ@W JD Q
 QVWUXPHQW LQ &UHDWLQJ D 6XFFHVV I,)QWHLIPHMW |.IRWY DFOQ R &
RI %XVLQHVV 3XEOLF $GPLQLVWUDWLRQ

'HOJDGR $ - :DUGORZ / OF.QLJKW . 2Y0DOOHRJ\ & (GXI
UHYLHZ RIWKHLQWHJUDWLRQ UHVRXUFHV DQGURRFWLY H (
-RXUQDORI ,QIRUPDWLRQ 7THFKQRKWRNS VG XEBWIRRJQ 5HVHDUF

+DUQLVFK '/ &RPVWRFN 6 / WUXFH % & WK WEROORERU\L
LQVHFRQGDU\VFLHQFH FODVVURRPV 3URIHVW.RRWOWKN OHDU(
/IHDUQLQJDQG 'L KWWDOVOHGRDL RUJ HOHD

+DURQ + 1DWUDK$]JL] 1 + +DUXQ $ $ &RQFHSWXDO OR
(QJDJHPHQW :LWKLQ ( OHBUREIPG BIRERROXWHU 6 FLHQFH
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KWWSV GRL RUJ M SURFV
-ISSLQHQ $ . 'LVWULEXWHG SHGDJRJLFDO ORQBHUVKLS |
,PSURYLQJ KFKWWRQOV GRL RUJ
HPHQWHULDQ 3HQGLGLNDQ ODOD\VLD 3HVODQ 3HPEDQJXC

IDSRUDQ 7DKXQMREUQDGRI &KHPLFDO ,QIRUPDWLRQ DQG ORC

/JHVWDUL ( 6WDOPHLMHU 5 ( :LG\DQGDQDVWDG®EKBU §BUDHIH
UHDGLQHVV IRULQWHUSURIHVVLRQDO OHDUQWQ®AE DQ $VLI
OHGLFDO (GKRDMSMRQGRL RUJ v

ODKPRRG 0 6 2WKPDQ 0 . /HDUQLQJ WLDNH. QURAWLFH"
VWXGHQWYV IB@e¥BDWIMD-RXUQDO RI (GXFDWLRQDO 5HVHDUF
KWWSV GRL RUJ XMHU

ORUHWWL * $OHVVDQGULQL * &R P P X QR MH\WR/LIRUDIFOV L F H
'HYHORSPHQW $Q ([SARIDOWELCKFBWULRIPDO &XOWXUDO DQG :
6WXGHWWSY GRL RUJ HFSV PRUH

2(&' &UHDWLQJ (IlHFWLYH 7HDFKLQJ DADDAHDUQLQJI (QYLU

2('& ,OQQRYDWLQJ (GXFDWLRQDQG (GXFDWLQJIRU ,QQRYCL
7HFKQRORJLHV DOXF ONLLARAW OGHVHDUFK DQG ,QQRYDWLRQ

3DQ : + |/ 6FKRRO SUDFWLFHV RI OHDGEL@®J DG® 0QQ Q J LI

6PLWK 7 ( +HUPDQ . & SHLQNH : O 7KHRKHRWUR H¥ HK
RI6FKRRO 3VKAKWSRJI\GRL RUJ

7DP 9 & &KDQ - : : /L 6 & 3RZ - 'HYHORSLQJDQG PI
KXPDQ FDSLWDO IRULQIRUPDWLRQDQG FRPPXQIGRIRWDR Q W H
VFKRRO EDVHG H OHDUQL QO SWHRNHDAW. RQ BRQRBR XRI@D O RI /HD
(GXFDWMRQSY GRL RUJ

7KLHQ / 0 7DQ 0 8WXGLHV -2186 +

%KDWWDFKDUMHH - &RQVWUXFWLYLWSSSBDRBORK WR /HL
7THDFKLQJ /BEVRDQFK -RXUQDO RI ,QWHUGLVFLSOLQDU\ 0XC
,5-,06 $3HHU 5HYLHZHG ORQWKO\5HVHDUFK -RXUQDO

%XWOHU '/ 6FKQHOOHUW / ODF1HLO QG GLV&ROENXBRLEDIN
LQ HGXFDWLRQDO FKDQJH $ FDVH VWXG\ RFRPX@MALRIHYHO
(GXFDWLRQDIOWMWMBSWYIHSRL RUJ Vv ]

&UHVZHOO - : 30DQR &ODUN 9 / & K R RHALIQIQD. © I [H@C H
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&RQGXFWLQJOL[HG OHWKRG 5HVHDUEFK

'DYLV 5 &DWHV 6 7KH ,PSOHPHQWDWLRRYWKHQ@W JD Q
,QVWUXPHQW LQ &UHDWLQJ D 6XFFHVVIXQWHLI@IW LIRVQ DFROQ R &
RI %XVLQHVV 3XEOLF $GPLQLVWUDWLRQ

'HOJDGR $ - :DUGORZ / OF.QLJKW . 2Y0DOOHRJ\ $ (G XI
UHYLHZ RIWKHLQWHJUDWLRQ UHVRXUFHV DYGURRFWLY H (
-RXUQDO RI ,QIRUPDWLRQ THFKQKWRN S VG XEBWIRRIQ 5HVHDUF

+DUQLVFK '/ &RPVWRFN 6 / WUXFH % & WKWEROORERU\L
LQVHFRQGDU\ VFLHQFH FODVVURRPV 3URIHVW.RRWKN OHDU(
/IHDUQLQJDQG 'L KWWDOVOHGRDL RUJ HOHD

+DURQ + 1DWUDKS$]L] 1 + +DUXQ $ $ &RQFHSWXDO OR
(QJDJHPHQW :LWKLQ ( OHBUREIPG BIRERROXWHU 6 FLHQFH
KWWSV GRL RUJ M SURFV

-ISSLQHQ $ . 'LVWULEXWHG SHGDJRJLFDO ORQGHUVKLS I
,PSURYLQJ KFMKWB®WV GRL RUJ

.HPHQWHULDQ 3HQGLGLNDQ 0DOD\VLD 3HVOLIDQ 3HPEDQJXC
IDSRUDQ 7DKXQMRYUQDGRI &KHPLFDO ,QIRUPDWLRQ DQG ORC

JHVWDUL ( 6WDOPHLMHU 5 ( :LG\DQGDQDVWD®EKBUSBMXGMH
UHDGLQHVV IRULQWHUSURIHVVLRQDO OHDUQW®@&LE DQ $V LI
OHGLFDO (GKRDMSBMRQGRL RUJ Vv

ODKPRRG 0 6 2ZWKPDQ 0 . /HDUQLQJ VWLYD\NH. QU RFWLFH"®
VWXGHQWYV IB@QOYBDODWILD-RXUQDO RI (GXFDWLRQDO 5HVHDUF
KWWSV GRL RUJ XMHU

ORUHWWL * $OHVVDQGULQL * &R P P X QR WAVR/LIRIDIFFOV L F H
'HYHORSPHQW $Q ([SARYDWECKHEBWULRIPDO &XOWXUDO DQG ¢
6WXGHWWSV GRL RUJ HESV PRUH

2(&' &UHDWLQJ (ITHFWLYH 7HDFKLQJ DADOMIHADUQLQJ (QYLU

2('& ,QQRYDWLQJ (GXFDWLRQDQG (GXFDWLQJIRU ,QQRYTCL
7HFKQRORJLHV DEXF ONLRIM QGFHVHDUFK DQG ,QQRYDWLRQ

3DOODQW - 3DOODQW - 6 DEBLEXDDLW DQJIOW X BOWD , Q
KWWSV GRL RUJ

3DQ : + |/ 6FKRRO SUDFWLFHV RI OHDGL®JI DG® 0QQ Q J LI
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6PLWK 7 ( +HUPDQ . & SHLQNH : O 7KHRKHRUR H¥ HK
RI6FKRRO 3VKAKWSRJI\GRL RUJ
7DP 9 & &KDQ - : : /L 6 & 3RZ - '"HYHORSLQJDQG PI

KXPDQ FDSLWDO IRULQIRUPDWLRQDQG FRPPXQIGRIRWDRQ W H
VFKRRO EDVHG H OHDUQL QO SWHRNHDFW. RQ BRQRB XRI@QD O RI /HD
(GXFDWMRWSY GRL RUJ

7TKLHQ / O 7DQ 0 eWXGLHV -2186 =

,167580(17%$7,21

7KLV UHVHDUFK SDSHU FRQVLVW RI W&RS BDWW @ DIPHDE B B WWRSXIJQGSH3
DQG $ DERXW \RXU SHUFHSWLRQV UGLIQ.U B Q G JHE& RHDQIH ROU [5\W DYGH. QHHDY
FRQWDLQV QLQH FORVHG HQGHGQFXISWIRRYVRU A RDOBERU\RNK UYIH
/JHDUQLQJUHDGLQHVV

30HDVHDQVZHUDOO TXHVWLRQV KRQHVWO\
BHFWLRQ$ 4XDQWLWDYH,QVWUXPHQW
'KDW LV \RXUDJH"

:KDW LV\RXU JHQGHU"

:KDW LV\RXU HGXFDWLRQDO OHYHO"

6WXGHQW 6SHFLI\JUD| 7HDFKHU 6SHFLI\VXEM|
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$ ,QVWUXFWLRQV $QVZHU DOO W G FRWHADLIFRFRIEGH. Q ¥ WRKGHOVRFZDVO HQJ L

WRWDOO\GLVDJUHH
GLVDJUHH
QHXWUDO

DJUHH
WRWDOO\DJUHH

1R JWHP

&ROODERUDWLYHOHDUQLQJ HQK EQMMAH PR X

&ROODERUDWLYHOHDUQLQJLPSUWRYHV P\FU

&ROODERUDWLYHOHDUQLQJLQFWHBVNVRQW

&ROODERUDWLYHOHDUQLQJKHOSWPWGHYH

&ROODERUDWLYHOHDUQLQJLV EHQHH. FLDO

,QGLFDWH WKHEHVWDQVZHU VXLW\RX
+RZFRPIRUWDEOHDUH\RX ZLWK XYLQJWHFKQRORJ\IRUOHDUQLQJ

IRWDWDOO FRPIRUWDEOH

60LJKWO\FRPIRUWDEOH

ORGHUDWHO\FRPIRUWDEOH

9HU\FRPIRUWDEOH

(( WUHPHO\FRPIRUWDEOH

'R\RXKDYHDFFHVV WR WKH QHFHYW B U QW WF KMRRHOGRIID J 6 H QLHF FD\H .U C

<HV | 1R |

+RZRIWHQ GR\RX XVHH OHDUQLQQ WRRDCFPMLY EWOPBYERUDWLYH OH!

5DUHO\RU QHYHU

2FFDVLRQDOO\

JUHTXHQWO\

+RZGR\RX UDWH WKHHIITHFWLYHQHYFRORXRDERU D \WHDHQH Q U §/IRRIOD

I1RWHIIHFWLYH

6RPHZKDW HIIHFWLYH

ORGHUDWHO\HIIHFEWLYH

9HU\HIIHFWLYH

((WUHPHO\HIIHFWLYH

,GHQWLI\WKH PDLQ FKDOOHQJHRQR B EIRFMD DKL LOGHVD K DLW ZQ WK H
DOO WKDW DSSO\
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THFKQLFDO LVVXHV

/7LPHFRQVWUDLQWYV

/IDEN RIWUDLQLQJ

SHVRXUFHOLPLWDWLRQV

2WKHU SOHDVHVSHEFLI\

+RZGR\RX SHUFHLYH WKH LPSDFIQRS F RCHDILERWDDJVRIQY\HR ® H DB Q GOI.P
DFKLHYHPHQW"

1HIJDWLYHLPSDFW

IHXWUDO LPSDFW

SRVLWLYHLPSDFW

3DUW % :ULWH\RXUDQVZHULQWKHVSDFHJLYHQ

&DQ \RX VKDUH DQ HI[DPSOH RI D FRWOBRKRBERYGSHDOWDBROQDUOF
FKDOOHQJLQJ"+RZGLGLWLPSDFW\RXU OHDUQLQJH[SHULHQFH

LK KK KK KL
ECER CERCER G COR CER CER GO COR GO GO GO GO (R GO GO GO GO (OGO (R GO GO GO GO (O GO GO GO GO (O GO (R GO GO (OGO (Y

KK KK

&DQ \RX GHVFULEH D PHPRUDEOH ERQ6BERX D'WLKBIGO HB P WQG LI
OHDUQ IURP LW"

ECER CERCER GO COR CER CER GO COR GO GO GO GO (R GO GO GO GO (OGO (R GO O GO GO (O GO GO GO GO (O GO (O GO GO (OGO (R

ACER COR GO COR CER COR GO G GO GO (O GO GO GO (R GO GO COR GO GO GO GO (R GO COR GO GO GO GO (R GO GO GO GO (OGO (O (R (4

,Q ZKDW ZD\V GR \RX EHOLHYH FROOODERHNDWNA Y E G HRRSE Q Bl [KHF
EHWWHU FRPSDUHG WR WUDGLWLRQDO OHDUQLQJPHWKRGV"

ACER (OGO GO COR CER COR GO COR GO GO GO GO (R GO GO GO GO (OGO (R GO GO GO GO (O GO GO GO GO (O GO (O G GO (OGO (Y

LKL K KK KK KL

'KDW FKDOOHQJHV LI DQ\ GR \RX H QRO SWHRMZKENMQ/ ZFRUNQQU
FROODERUDWLYH GLVEFXVVLRQV"
LSO CER (O SR SR (AR (R SR SR (AR (O (R (AR (O (O (R SR (O (R (R (R (AR (R (O SR SO (R (O (O CER (O (R (AR (O (O (R (R (R (¢

ECER (OGO G COR CER CER GO COR GO GO GO GO (R GO GO GO GO (OGO (R GO GO GO GO (O GO GO GO GO (R GO (R GO GO (OGO (Y

+RZ GRHV WKH XVH RI H/HDUQLQJ WRRBV\VL.RPEHDREWLRXWBPERRL
HQJDIJHZLWK FRXUVHPDWHULDOV™
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ECER CERCER GO COR CER CER GO COR GO GO GO GO (R GO GO GO GO (OGO (R GO GO GO GO (O GO GO GO GO (RGO (O GO GO (OGO (Y

ECER CERCER G COR CER CER GO COR GO GO GO GO (R GO GO G GO (OGO (R GO GO GO GO (O GO GO GO O (R GO (O GO GO (OGO (Y

'R \RX IHHO WKDW /HDUQLQJ SODWURYHYVRIQHDW R]FHSR 0 WXQQ WML
SURYLGHDQH[DPSOH"

LKL KK KK KL

LKL K KK KK KL

'KDW DVSHFWYV RI /HDUQLQJ GR \RX UDYE @R VAR P B\R LW DKW D \D
LQIOXHQFH\RXU OHDUQLQJH[SHULHQFH"

LKL KK KK KL

LSO CER (O SR SR (AR (O SR SR (AR (O (R (AR (O (O (O SR (AR (R (R (O (AR (AR (O SR (O (R (O (O C R (AR (R (R (O (O (AR (R (R (4
$UH WKHUH DQ\ FKDOOHQJHV \RX I'D RH BHOHQGWX ¥ LS D WLOQUIQLDR QK
DFWLYLWLHV"+RZ GR WKHVH FKDOOHQJHV DIIHFW \RXU OHDUQL(

UL KLKLEKKLKK KL

ECER CERCER G COR CER CER GO COR GO GO GO GO (R GO GO GO GO (OGO (R GO GO GO GO (O GO GO GO GO (O GO (R GO GO (OGO (Y

'K\ GR \RX WKLQN FROODERUDWLY B \0 U DE)XWB NRQ® XU/ RPHQDC
SHUIRUPDQFH DQG SUHSDUDWLRQ IRUWKH IXWXUH"

LKL KK KK KL

LA KK KK KL
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7KH5HODWLRQVKLS EHWZHHQ )RRG B8HUNH FHRRREQY X
&XVWRPHU 6DWLVIDFWLRQ DW & DLIN WXDUQ DX & DG V
6LUDMXGGLQ

% XVWDPDP EWW) %KROPPWDIG $GLERELRVHDILQH $®DN .RN

7TRXULVP +RVSLWDOLW\'HSDUWPHQW
SROLWHNQLN 7XDQNX6\HG6LUDMXGGLQ 3HUOLV
EXVSWVV#IJPDLO FRP DGLED]L] #JPDLO FRP OLQVKI

$%675%$&7

JRRG SULFH IRRG TXDOLW\ K\JLHQH DQG VHUYLFHMPHUH UH
LQGXVWU\ )RRG VHUYLFH DOVR RITHUV IRRG DQGIEMNGQGUDRJIHV
WKH FDIHWHULD 7KH SXUSRVH RI WKLV VWXEG8PHWWR RZDRILEY
WKH FDIHWHULD RQ IRRG TXDOLW\ K\JLHQH VHUWQYGEXxHWHGS |
XVLQIJ TXDQWLWDWLYH PHWKRGV DQG HYDOXDWHGKXWIXJ WK
WKH 6WDWLVWLFDO 3DFNDJH IRU 6RFLDO 6FL6EQHHWEKIS6 & DWHR
7TKH UHVSRQGHQWYV RI VWDII DW 3ROLWHNQLN 7XDENX 6\HC
VKRZ D SRVLWLYHDQG VLIJQLILFDQW EHWZHW® WAKHHH HR RG
TXDOLW\ VHUYLFHDQG IRRG SULFHV DW FOUNMCH ULKIRZ ¥ W R O
WKH IDFWRUV VWXGLHG FRQWULEXWHG W RLW& B ROYHHYPHH@ R/IVVDN
VWLOO QHHGHG WR HQVXUH WKDW FXV¥REPHVMHMDQNLNVIRBDYNK
6LUDMXGGLQ FDIHWHULD 7KH VLJQLILFDQFH RIODKHMWWRG
UHDOL]H WKDW HOHPHQWY RIIRRG TXDOLW\O R\JLMHSRH WROR)GN S
DFKLHYH FXVWRPHU VDWLVIDFWLRQ $ IHZ VXJJRPWWWRIQY KD
HQOLJKWHQLQJ WKH T TXDOLW\RIIRRG VHUY38BH \DMDRF IKHHNJH/UAL
ZDQW WR FRQWLQXH WKLV VWXG\LQ WKH IXWXUH

.H\ZRUG IRRG SULFH IRRG TXDOLW\ K\JLHR® VHUYLFH UHO
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$%675%.

. XDOLWL PDNDQDQ NHEHUVLKDQ SHUNKLGPDWDQ BPQ KDUJ
PDQD PDQD LQGXVWUL SHUNKLGPDWDQ PDNDQDQ 6HODLQ
PHQDZDUNDQ PDNDQDQ GDQ PLQXPDQ \DQJ WHODKDGLVHGL!
7XMXDQ NDMLDQ LQL DGDODK XQWXN PHQJNDML NHSXDVDQ
NHEHUVLKDQ SHUNKLGPDWDQ GDQ KDUJD PDNDQ®IDPGL NDI
PHQJIJXQDNDQ NDHGDK NXDQWLWDWLI GDQ GLQLODID®HQJJIXC
LQL PHQJJXQDNDQ PHQJJXQDNDQ SURJUDP 6 WDW LYAWLFIDO 3T

XQWXN PHQJDQDOLVLV GDWD 6HUDPDL NDNLWDQJD
6LUDMXGGLQ GLSLOLK VHEDJDL UHVSRQGHQ +DVLO NDMLD
SRVLWLI DQWDUD WDKDS NHSXDVDQ SHODQJJDQ WHWIOMGDS I
GDQ KDUJD PDNDQDQ GL NDIHWHULD EHUDGD SDGD WDKDS VH
NHVHPXD IDNWRU \DQJ WHODK GLNDML PHQ\XPEDQJ NHSD
':DODXEDJDLPDQD SXQ SHQDPEDKEDLNDQ PDVLK GLSHUOX
SHODQJJDQ GDSDW GLSHQXKL GL NDIHWHULD 3ROLWHNQLN
NDMLDQ DGDODK NHSDGD SHPDLQ LQGXVWUL SHUNKWLGPDW
PDNDQDQ NHEHUVLKDQ KDUJD PDNDQDQ GDQ SHUNKLGPDWD
SHODQJJDQ %HEHUDSD FDGDQJDQ WHODK GLNHPXNDNDC
PHQLQJNDWNDQ PXWX SHUNKLGPDWDQ PDNDQDQEDQMX HW H
SHQ\HOLGLN\DQJLQJLQ PHQHUXVNDQ NDMLDQ LQL SDGD PDV

.DWD NXQFL +DUJD PDNDQDQ NXDOLWLPDNDQDQ NHEHUVLK
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,1752'8&7,21

JRRG VHUYLFH IRU VRPHWKLQJ DYDLODEOH RWHBW WWKIDMNYV RIU
IRRGDQG EHYHUDJH VHUYLQJ VHUYLFHV WKDW KDYR@HHQ SL
RURIIl SUHPLVHVY ,WDOVR SURYLGHV FXOLQBRERGD/WHW FDRAHWD!
XVXDOO\ SURYLGHG E\ WKH FDIHWHULD 7 KAMWR®KHW U GIDD. OV IR
ZKLOH RQ FDPSXV ODLPXQDK $EGXO +DNLP $ MDRHWHUL
EH VHUYHG DQG HDWHQ ZKHUH GLIITHUHQW VQDFN DQG GU|
FOHDQOLQHVYV KVWLHQH IRRG TXDOLW\ SUHBWL NFH U&XVW RROF
6DWLVIDFWLRQLV RQHRIWKH EXVLQHVV WHHPVNFKMK S WRREHTIFQV
RU VHUYLFH SURYLGHG E\ WKH RUJDQL]DWLRQ &XVWRPHU H
VDWLVIDFWLRQ LV WKH SDUW WKDW VKRZ WKN QKIBD® QGHNGUN
EHDUFKLYHG RUPHW WR FUHDWH FXVWRPHUM® RDOW\ WR W
6KDUXGGLQ (DFK VHUYLFH SURYLGHG LV YHOWQLXHDUHG
RQHYY GHVLUHYV 6DWLVIDFWLRQ PHDVXUHPHOQEHMWWHY LPBR
HITLFLHQW DQG PRUH HIITHFWLYH WKH VHIULHGHAVWKBQ/MBFL
SURYLGHG WKHQ WKH VHUYLFH FDQ EH FRQFOXI®NEQAV LQ
VDWLVIDFWLRQ LV DQ LPSRUWDQW IDFWRUPLRUBNMNYEBBEBSHBEYJ
ODOD\VLD VSRSXODWLRQ LQFUHDVHV LQ/XWDRQDDQ K & MHR
DUHLQFUHDVLQJO\EHLQJ SURYLGHG HVSHFRDIGIOWLIRUWIQH. EH
IRRG DQG EHYHUDJH SURGXFWV WR ERWK VWXGHQWW IDH)/G ZR
DQG KLIKHU HGXFDWLRQLQVWLWXWLRQV $QVKXO *DUJ -HH\

SRO\WWHFKQLF LV RQH RI WKH LQVWLWXWLRQV RI RKKQLIFU OHI
DOVR RITHUV YDULRXV VWUHDPV RI VWXG\ W R & Q®YUHIVDIW HF
PDWULFXODWLRQ HWF 7KHUH DUH PRUH WKDQ HGRFEDWHRRKQQ
VI\VWHP LV DQ LPSRUWDQW IRXQGDWLRQ IRU GHYHORSLQJ V
ODOD\VLD LVD FRXQWU\ ZLWK D SOXUDO VRFRXWNV EKHLUHOLYH
ZLWK WKH QHHGV RI VRFLHW\ 2QH RI WKH 3R\ WRHEKWH K QLKN
7TXDQNX 6\HG 6LUDMXGGLQ 3ROLWHNQLN 7XDQNX 8\+G 6NVUD N
RQH RI WKH LQVWLWXWLRQV WKDW KDYH FDIHVGEEXE DIV LAKMHD IC
LOQOVWLWXWLRQVLVWKHPDLQ SODFH ZKHUH VW X\GHH\QWL R OR/F X\
7TKHUHIRUH WKH LQVWLWXWLRQ PXVW QRW QHJOHRWGNKH F(
SURYLGHG E\WKHFDIHWHULD %DKDUXGLQ +DVKLP 1DG]UL

,Q DGGLWLRQ DJRRG IRRG VHUYLFH V\VWHP FDQ SHIROYLFAM FI
WKH JRRG LPDJH RIDQ LQVWLWXWLRQ 7KH PDLQFHDEWW K KV KTE
FOHDQOLQHVV RI WKH FDIHWHULD LW WHW K D¥H VQE 8 X G WA K/
SHUFHSWLRQ RI WKH FOHDQOLQHVV RI WKW KHD IIIRW & UMLHDU Y H
VHEFRQGO\ WKH HQYLURQPHQW WKLUGO\ WKH IDELOLWLHV S
FDIHWHULD VWDII ,Q WKLV UHJDUG WKH F@HIOHULMQIHW B QY RF
LPSRUWDQW IDFWRU LQ GHWHUPLQLQJ WKH FKR\LHPVRY SEK F
DV GLVKHV DQG ERZOV FRRNLQJVWRYHV GLQLQB QMEDMY |
DV ZHOO DV IRRG KDQGOHU K\JLHQH SUDFWLFHV NRRG K\JL
VHULRXVO\ LQ WKLV UHJDUG %DKDUXGLQ HW RDQGOHDW V|
VKRXOG DOZD\V PDLQWDLQ KDQG K\JLHQH ZKLOH RQ GXW\ LQ ¢
FDIHWHULD RSHUDWRUV WKH\QHHG WR HQ V XXUHWWKDAD WKEHL
FOHDQ ,Q DGGLWLRQ IRRG VDIHW\LV DOVR R VPSRW B R R/X|
QRW EH XQGHUHVWLPDWHG HVSHFLDOO\LQ WKH PREXWHFKQ



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QUG DEDR 6
& (,66(

UHODWHG WR FXVWRPHU VDWLVIDFWLRGDIM WHDV B UWMHUIY\LW X
4XDOLW\ DWWULEXWHY RI IRRG VXFK DV W.DN WK DVF-H FR OIR X
JORVV FRQVLVWHQF\ DQG WH[WXUH SOD\ D KL RKKVWHRRROHJL (
VDWLVIDFWLRQ DQG H[SHFWDWLRQ WR UHWXWQDUWBURIRV\WPL
LPSRUWDQW WR LQIOXHQFH FXVWRPHU VHOHFW WKH IRRG DQ

$FFRUGLQJ WR *DODER WKH GHJUHH Rl VDWRVMWIOQ RXQQL Y
WKH TXDOLW\ RI PHDOV GLYHUVLW\RIIRRG IRRG KWHKH QH DC
IRRG WDVWH RIIRRG IUHVKQHVV RI WKH IRRG DQGRR\GI DS SH
TXDOLW\ GLPHQVLRQ ,Q FDIHWHULD LW LV B®WHZRQMLKDOV
UHVRXUFHV WKDW LQIOXHQFH WKHLU FKRLFHYV DRXBV/GHBFLVLF
WKH\ FRQWLQXDOO\VHHN UHDVRQDEOH SULFHWXD®XH WR OLP
FRVW LV WKH SULPDU\ IDEFWRUV LQ FDIHWH WHGRIXQWG/W R B
FDIHWHULD VKRXOG FUHDWH D PHQX DIWH B RMHUFR QY LFOHPS XY
7KDW LV ZK\ WR HQVXUH VXUYLYDO RI EXVLQHVV DQG LQ
HQWUHSUHQHXUV VKRXOG VWULYH WR SURYLGHRWKH VHU)
H[SHEFWDWLRQV 2Q WKH RWKHU KDQG LI FXVWRPOO HHBBFWI
XQVDWLVILHG OXKDPPDG <XVRI $W FDRRGHR RIS TUXDVIRK
YDOXH FDQ FRQWULEXWH WR WKH VDWLVIDFWILARRQ Rl WE&H F X\
IHZ UHVHDUFKHUV FDWHJRULVH FRVW D QLG/ YDKOHX M X ®IH 8 B QR
ZKHWKHU D UHVXOW DQG WKH SURFHGXUH WRVREKLHDHID UH
.XPDU

+RZHYHU WKH PDQDJHPHQW RI 3ROLWHNQLN 7XD@LQBAWG 61
UHJDUGLQJ FDIHWHULD VHUYLFHV 7KHUHRKRWR RAHKUHVDHAVIHVD D
DWWKHFDIHWHULD RI 3ROLWHNQLN 7XDQNX 6RIRG BLUFYWM GG GL
WKH SULFHRIIRRG VROG WKH OHYHO RI FOHD Q OW®HWMW®LV S (
LQ WKH FDIHWHULD OLUHLOOH &DUHUR GMHUHKD Q X W\ WPRH DWWH
DVHWWLQJ WKDW HQDEOHYV VWXGHQW YV W R EHIFCSXOVUHH CK K D EDOWK
PHQX LQFOXGHG ZLWK D UHDVRQDEOH SULFH FWRHSIWRRA GH
RSHUDWRU GRHV QRW PDLQWDLQ WKH FOHDQOLQHVV DQG 1
FRQWDPLQDWLRQ FURVV FRQWDPLQDWLRQ DQGIRRG SRLVR
IRRG RIWHQ RFFXUV GXH WR XQFOHDQ IRRG SUHSRWRBWLRQ
KDQGOHUV GR QRW FDUH DERXW SHUVRQDO K\JLHQH $PRQJ
VXIITHU IURP IRRG SRLVRQLQJ GXH WR HDWLQJ FRQWPPQQDWH
SDLQ DQG RWKHUV %HULWD +DULDQ 7KXV YADKRUXGL
VWXGHQW VDWLVIDEWLRQ ZLWK IRRG VHUNWILHFW W®& AUIRRGHPIH
7KURXJK =DLQDO KDODO IRRG LQGXVWU\ IRWRXRRGP VV
TXDOLW\ IRU H[DPSOH LVVXHV ZLWK IRRG IODYRXWR W&B IRR
VWDQGDUGY RUGHUHG 7KHUHIRUH WKHUH D DHHWHYMOL RRE
GHOLYHUJRRG VHUYLFHV WR WKH VWXGHQWYV
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%DVHG RQWKHUHVHDUFK TXHVWLRQV UDLVHVY WKLV UHVHDU

D 7R LGHQWLI\ WKH OHYHO RI FXVWRPHU VDWMLIBHFWDRG |
K\ JLHQH DW FDIHWHULD SROLWHNQLN 7XDQNX6\HG 6LUDMXGUC(
E 7R H[DPLQH WKH UHODWLRQVKLS RI YDULDEOHWYRRIG SUL
EHWZHHQ WKH FXVWRPHU VDWLVIDFWLRQ DBWPROE BWE WBLHHUITRA

&)} Yy o0]sC

JLJXUH &RQFHSWXDO )UDPHZRUN
/,7(5$785(5(9,(:

&DIHWHULD LQ ODOD\VLD DUH QRZ SURYLGHG LgFKRRIRXYV \
KRVSLWDO IDFLOLWLHY FDUH FHQWUH D Q\QRZOGIGIM WX Bild €
OLWWOH HYLGHQFH RU DEVHQFH RI OLWHUDWX\UKRB EQWHN
FDIHWHULD PDLQO) LQ XQLYHUVLW\ IRRG VHQ@XRERMQ\QDODW R H
QXPEHU Rl VWXGHQWYV LV LQFUHDVLQJ RQ FDPSXV 7KXV W
VDWLVIDFWLRQ FDQ EH LQFUHDVHG LI VHUWQWHRSIUXYH. CKD®
IHDWXUHV LQWR WKH PDQDJHPHQW RI HYHU\GD\ EXVLQHV\
6XODLPDQ 2Q UHYLHZLQJ WKH H[LVWLQJ ®MWRHKILY DRDXUHH
EHHQ IRXQG WR LQIOXHQFH VWXGHQWY DQG VWDIlI ZKHQ FKR
TXDOLW\RIIRRG IRRG SULFH VHUYLFHDQG K\JLHQH

JRRG 3ULFH

7KH FXVWRPHU VDWLVIDFWLRQ LQ LQVWLWXW L RQD/O\ IRRG V+
SULFH IDLUQHVYV &KDQJ 6XNL 2WKHU WKDQ WKDW 7D
SHUVRQDO YLHZ DERXW OHDGHUVKLS LQ EXV IHQEHDAWLE ZIDV G L
ILUVWO\ DQ LQVSLULQJ YLVLRQ RIKLJK DQG DNK\LHPY BB QHG/ W\
RQ WKH SULQFLSOHV RI lUHHGRP DQG MXVWLFH Q@6 BWLRP\R W
DQG HIILFLHQF\ /DVWO\ FRXUDJH WR IDFH W R XHW & MR Q X
$0O0ODK 6HYHUDO VWXGLHV KDYH EHHQ FDUULHGQRXW E\ PDQ\
FODLPV WKDW IRRG SULFH KDV D VLJQLILF D QBOIDQMD S\R WL IVE W
ZLWK WKH FDIHWHULD 3ULFH IDLUQHVV P H DHOD/Q/GKW KVHX LI R P i
UHDFK DQG RXWFRPH UHDVRQDEOH RU DFFHSWDEOH &KDQJ
PHDOV LQ WKH FDIHWHULD VKRXOGQ W EH PRUH WRK\DXXQMWLRQW F
7KLV LV GXH WR WKH IDFW WKDW HQWHUSULVHVQMR DWW EH
HQWLUHO\ UHOLDQW RQ IDPLO\ UHVRXUFHV IRDLQRIQDQFLDO \
$FFRUGLQJ &KDQJ HW DO GLG FRQVLGHU SULFHFBQG Y
TXDOLW\LQ GLQLQJ KDOO 7KH FXVWRPHU MXGJHPERW RI SU
SOHDVXUDEOH OHYHO RI FRQVXPSWLRQ UMD IENGLVWRA X B QLR
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VHUYLFH TXDOLW\ IRRG SULFH SUHPLVH K\ JLHQHKDPDRG IRRG
1DOLQL VHUYLFH 3ULFH IDLUQHVYV BWR VVWLIFYHARQ Q1 KX\
FXVWRPHU GHFLVLRQ WR FKRRVH D FDIHWHULDWS WRR GVKDWVR U
VHUYLFH RU SURGXFW WR GHOLYHU D SOHDLNBPW MR RXLQVRIPIH WV
FRPSOHWHO\ UHOLHV XSRQ WKH IRRG TXDOLW\ SER®LSIHGH
*DUJ .XPDU

JRRG 4XDOLW\

1RRUKDGL DQG ORNKOLYV FODLP WKDW IRRG TXDOLW\ LV
GHWHUPLQH WKH VXFFHVV RIDUHVWDXUDRW F YRR HXD SR WL\
YLEH )RRG TXDOLW\LV DTXDOLW\ FKDUDFWWRBPWHWL BRD QRR C(
6 XNL 1DOLQD JRRG TXDOLW\LV D KXJH YLHZ IURP WKH |
RI WKH VXFFHVVIXO RI WKH IRRGVHUYLFH DUHD $BDIM®K 1RF

PHOQWLRQHG RQ IRRG TXDOLW\LQ ,VODPLF YLHZ DERXW
FKRLFH WR FRQVXPH JRRG TXDOLW\IRRG IRU VXUYLYDO 7KL\
LVD QHFHVVDU\LQ ,VODPLFDQG JRRG IRU KHHMDAOIWMK J RARIGM IRHRL
TXDOLW\ YDOXH FDQ FRQWULEXWH WR WKH VODWGY D AWLR® |

$ IHZ UHVHDUFKHUV FDWHJRULVH FRVW @MH\G/ LYD/OWHKW |
MXGIJHPHQW RI ZKHWKHU D UHVXOW DQG WKH SURFHGXUH
VDWLVIDFWRU\ *DUJ .XPDU &RQVXPHU KDYHNDDFRK&®R LFH
UDQN WKH SHUPLVVLYH DQG SURKLELWLYH QDWXUH LQ LC
FRQVXPSWLRQ +XVVDLQL DQG 6DNU 2ZWKHU WRKWD Q WKEL
H[DPSOH 3JRRG GHOLFLRXV DQG WDVW\" $ULI G6LGHN 2
(GZDUG PHQWLRQHG DERXW TXDOLW\LV DQ DV&WRXWHG GH
ZLWK TXDOLW\ VWDQGDUGY WKDW FRQYHQLHQW WKH FXVWI
VDWLVIDFWLRQ ZzDV DW ILUVW VHHQ DV D GKBNGW QW 8 QMDOLWR
ORUHRYHU 1X]XO HW DO GHVFULEHG LW LV SIRRHVLEOH
RITHUHG LV DW D YHU\ VDWLVI\LQJ OHY HOWIX@ Q@DVUIGH PKH O Nt
FXVWRPHU VDWLVIDFWLRQ IROORZLQJ WKNNVUWB G R WIDEKQ AHNVA
TXDOLW\RIIRRG VHUYLFH GHVSLWH WKHIDFW WKDW LW LV G|

+\JLHQH

&OHDQOLQHVV LV DQLPSRUWDQW HOHPHQW E 8 HQ HRUX QRRWGKI
WKHUH DUH IRXU IDFWRUV VWXGLHG LQFOXG L QUKHAPOGHOWWV L
QDPHO\ WKH FOHDQOLQHVV RI WKH IRRG VHUY H® QWKHON@Y L |
WKH SHUVRQDO K\JLHQH RI WKH FDIHWH U IRPWWD I2KR B R/F IS Q\F
IHHO XQFRPIRUWDEOH DQG PD\EH DOVR QR FXVRWRIP|HDKZL O

,Q DGGLWLRQ $EGXO :DKLG DQG 0D]JLODK XSKROG W
VKRXOG DOZD\V PDLQWDLQ KDQG K\JLHQH ZKLOH SUHSDULC
WKURXJKRXW WKH LQVWLWXWH RI KLJKHU OHD BQLOQJL\HWKHF
PDLQ SODFH ZKHUH VWXGHQWY DEOH WR JHW | FR GHI\R H WALDHLL\L
QRW MXVW D SODFH WR HDW EXW DV D SODFH ZKHUWHFXVWR
VDWLVILHG ZLWK WKH IRRG WKDW LV F@HD @D V® IHHW @XON UL W
&DIHWHULD RSHUDWRUV VKRXOG EH DZDUH W KRDGHQWLIM DA \
WKHUH DUH YDULRXV ZD\V FDQ EH GRQH WR BWMDUDXMK FIXW \
LQFOXGLQJWKHGLQLQJWDEOHDV ZHOO DV WK HFE® ZHWIDU L D
RSHUDWRUV DOVR QHHG WR HQVXUH WK D W DWK\H F Q@ GHRARHF I lUIR D
6DLG HW DDKH FOHDQOLQHVV RI WKH SUHPLVHYV PHDQV WKDYV
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DUHDV LQFOXGLQJIORRUV GUDLQV ZDOOVDRGG/BHH O] LD
FDIHWHULD WKH SUHSDUDWLRQ SODFH LV WRMWPRYWBURSRUU
HVSHFLDOO\ GLQLQJ DUHDV RU FDIHWHULD VKRX\OLGIEH &G X |
NLWFKHQ K\JLHQH DIWHU FRRNLQJ DOVR LV LPSR WQMWWWHD QG
JURZWK RI EDFWHULD LQ WKH ZRUN VXUIDFH D PBD QLIDEWRW [
WKDW FRQWULEXWHV WR JRRG IRRG VHU Y LG IHDLQGWAKKHL I/ OKH DICHC
LQFOXGHV LWHPV VXFK DV XWHQVLOV DQG G LMKHW D R IGW¥R H®
HQYLURQPHQWY DV ZHOO DV IRRG KDQGOHU K\JLHQHZE ODF W |
FDXVH WKH FXVWRPHUV ZKR FRPH WR IHHO XQFRPUROWDEDWM I
WKH SODFH %DKDUXGLQ HW DO

6HUYLFH

$FFRUGLQJ WR 6HUKDQ VSHFLILHG WKDW WKL® LQWDC
FRPSRQHQWV LQ VHUYLFH TXDOLW)\ % HF DX WH WHHWDWLDEHHL V X RX
DQG *DUJ QRWHG WKDW ILUVW LPSUHVVLRQ LWR@HKRI Wk
FXVWRPHU VDWLVIDFWLRQ &RPIRUWDEOH \DHFPIEWHQJF H &G G5 |
VLIQLILFDQWO\ DITHFWHG WKH FXVWRPHW HDWVDL \6IHD B YWWLLARQ 4\X
6HUYLFH TXDOLW\ ZDV RQH RI WKH LPSRUWDQW IDFWRUV WK
FDPSXV FDIHWHULD ODQ\ UHVHDUFKHYV KDYH TXRMHG WKF
GHWHUPLQLQJ FXVWRPHU TXDOLW\ .RQJ -DPLO KDMWHDQZK
WKHUH DUH ILYH VHUYLFH FKDUDFWHU LMW LIFUW¥ KD WHG HWHN WP LL
LQDELOLW\ WR RZQ WKH VHUYLFH WKDW RQH ZRXBGGYLEHRG X
WKDW PDNH LW LPSRVVLEOH WR DFFHVV ZKDW LW HEHHX)J RIIF
GHOLYHUHG 7KH WKLUG FKDUDFWHULVWM RI WHKUWHY\IF H YAHGIL
WKH SHRSOH LQYROYHGLQLWY SURGXFWLRQDQGFRQVXPSW
KHWHURJHQHLW\RU YDULDQFH RI WKH VHIWYW F AKRADUPDH-W Rl WLL\F
WKHVHUYLFH GHOLYHU\ WKDW DIIHFWV VHUY L\FHHUTYAOF®GILTW\D &l
LQ ,VODP IRFXVHG RQ IRXU HOHPHQWYV ZKLFK DVHUPKWLRDO
TXDOLW\ RXWFRPH TXDOLW\DQG SULFH 1@WuUaHD/AO/L Q\IK/HE/HHWH
IRRG VXSHULRULW\ DQG ERWK FXVWRPHU VDWLVIDFWILRQ D(
VHUYLFH FDQ ZLGHO\ FRQWURO VHQVLWLRIUW\ RIIFMORWW R &
GLPHQVLRQV RI VHUYLFH TXDOLW\DUH HTXDOO\ WWSRWWGK W
WRZDUGV WKH UHVWDXUDQWY EUDQG DV LW QGVHRDIUNHIW HLHVZ
'"HVSLWH RI 5XVQDQL HW DO DOVR PHQWLRTHIBOWWN GL
RI WKH IRRG VXSSOLHG WKH IDLUQHVYV RI WKH IRRGDS2UA. FHV
VWURQJO\ FRUUHODWHG ZLWK WKH FDIHWHWUDRHHHWLEE TXI
HIFHOOHQW FXVWRPHU VHUYLFH DOVR ERRELIWVLQEBNVNQW OR\D

0(7+2'2/2*<

7KLV TXDQWLWDWLYH VWXG\ ZDV XVHG DQ LQGLYDGHBOWR/ D
VWXG\ WKH OHYHO RI FXVWRPHU VDWLVIDRWISRYXDDQBGEXHHD U Uk
ZDV FROOHFWHG IURP WKH WRWDO SRSXODWLRQ®W XR/QQVH |
FRQYHQLHQFH VDPSOLQJ WHFKQLTXH WR FROOHBEWYDQW WK
LQIRUPDWLRQ WR LPSURYH WKH PDQDJHPHQW RI FDIHWHUL
WHFKQLTXH D WRWDO RI VWDII ZHUH PDGH DV VDPSOH V
DQVZHUHG DQG TXHVWLRQQDLUH ZDV GLVWULEXWH® DIDQGRI
WKURXJK VRFLDO PHGLD VXFKDV :KDWV$SS 7HOHJUDP DQG )L
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$ VHW RI TXHVWLRQQDLUHYV ZHUH XVHG ZLWK ULSRE@HWVZ/D N F
GLYLGHG LQWR VHFWLRQV ZKLFK LV VHFWLRE $ VHPWR LB S |
JRRG 4XDOLW\ VHFWLRQ' +\JLHQH DQG VHFWLRQ ( 6HUYLF

), 1,1*3$1"$1%$/<6,6

SHVSRQGHQW GHPRJUDSKLF

$ QXPEHU RI TXHVWLRQQDLUHYVY ZHUH GLVWULEXWHKG )URP
DQG ZHUH PDOH

7TDEOH 5HVSRQGHQW(YfV 3URILOHE\*HQGHU 1

*HQGHU JUHTXHQF\ 3HUFHQW

0DOH
)HPDOH
7RWDO

7TKHOHYHO RIFXVWRPHU VDWLVIDFWLRQ

7TKHUHVXOW IRUDOO GLPHQVLRQ RI FXVWRPHKLMNMBEVOIHMB 6 W QF
VWXGLHG 7KXV WKHLWHPIRUIRRG SULFHPHDQ FRRUH VYV
OHDQZKLOH WKHLWHP IRUK\JLHQHDQG VHUYLFH WKH YDC

7TDEOH /IHYHO RI &XVWRPHU 6DWLVIDFWLRQ

9DULDEOH OHDQ VFRUH /IHYHO

JRRG 3ULFH OHGLXP +LJK
JRRG 4XDOLW\ OHGLXP +LJK
+\JLHQH OHGLXP +LJK
6HUYLFH OHGLXP +LJK

7KH 5SHODWLRQVKLS RI 9DULDEOHV IRRG SULFHVIRRG T.
EHWZHHQ FXVWRPHU VDWLVIDFWLRQ

JURP WKH WDEOH VKRZVY DOO WKH YDOXH RI YDULDEOH KD
FXVWRPHU VDWLVIDFWLRQ ,WHP IRU IRRG SULFHRWZKWVE YDO
YDULDEOHDQG WKH KLIJKHVW YDULDEOH LV K\JLHQHWKWK 5 Y|
WZR YDULDEOHV DERYH LV VHUYLFHYV DQGIRRG TXDOLW\L

7TDEOH &RUUHODWLRQ $QDO\VWLVIRU5HODWHG 9DULDEOHYV

O9DULDEOH 5SYDOXH VLJ 6 XPPDU\
+\SRWKHVLYV
JRRG SULFH 6 XSSRUWHG

JRRG 4XDOLW\
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+\JLHQH
6HUYLFHYV
1RWH &RUUHODWLRQLVVLJQLILFDQW DW WKH OHYHO V

&21&/86,21 ,03/,&%$7,21

JURP WKH UHVHDUFK ILQGLQJ LV VWDWH® @ RRQRWW K HRRGY §OL
IRRG TXDOLW\ VHUYLFHV DQG K\UJLHQH DW POGBWE UILHDUIRLL
PHGLXP KLJK 3ULFH DQG IRRG TXDOLW\ SOD\V D PIXMRU URC(
IDFWRU RI FXVWRPHU VDWLVIDFWLRQ FRRRYRQ JWKKHI KD cH\WWH
SULFH RI WKH IRRG VHUYHG )RRG TXDOLW\DQG SKIHH DUH
FXVWRPHUV GHFLGH WR SXUFKDVHWKH VHUYLFH *DUJ .XPDI

%HVLGHVY WKHPDQDJHPHQW VKRXOG LPSURYH WRRIGT YXEDXO\W W \
LQ TXDOLW\RIVHUYLFHV DQG FOHDQOLQHVV 7R RAWLRRXDGEGW
WDNH DFW EDVHG RQ WKH FRPSODLQHG ,W{V LPERRUQVDQW
LPSURYLQJ LW LQ RUGHU WR PDNH FXVWRPHUWCGHYWHMORY? BW L
VHUYLFH ZLOO VDWLVI\ ERWK FXVWRPHUV DQBHWKSURBADJ!
VHUYLFHV WKH PDQDJHPHQW JHW D SURSHU UH YHHQXIHQ JL VW
WKHLU QHHGV LV HVVHQWLDO IRU FXVW R RH UMKHWELDV HVF ML IROD
FOHDQOLQHVV LVVXH PD\EULQJWKH PRVW KLDMXPM N G HDWRVD Q
GHWULPHQWDO HIITHFW RQ WKH IRRG HQW FEMSW K B DWW L, RIQL V |
LQGXVWU\ LPDJH $ JUHDW K\JLHQH SUDFWLFHSRRRGEDHD® RV
DWWUDFW WKH VWXGHQW WR SHUIRUP WKH EX\LQJ SURFHVV D

7KLV VWXG\ KDV FRQWULEXWHG LQ SURYLGLQJ LQIRWRREDW LR C
HQWUHSUHQHXUV 7KHVH UHVSRQVLEOH S D UXHHINQ@H \D\OHR/RRJ F
WKHLU SHUIRUPDQFH DQG VHUYLFHV ,W D GRQR/ WIUXF WL HE iDW
VWUDWHJI\ DQG SURSHUO\ PDQDJH WKHLU V\VVOHP IL\DWOUL\GH Z 1
+HDOWK DQG WKH )RRG 6DIHW\ DQG 4XDOLW\ 'LYLRRRQ 7KX
VDWLVIDFWLRQ OHYHO 7KHUHIRUH WKHQIQWWRIWXKH R Q | PIXW
:RUNHUV DQG IRRG KDQGOHUV VKRXOG DOZD\V PDNH VXUH W
KLIJKHU OHYHO ZKLOH RQ GXW\ LQ SUHSDULQJ DQG SDFNLQJ
VWXGHQW VDWLVIDFWLRQ DW FDIHWHULD

$&.12:/('*0(17
7KHDXWKRUV DFNQRZOHGJH WKH PDQDJHPHQW IURR 3ROLWH
0DOD\VLD



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRI. QUG DEDR 6
& (,66(

5()(5(1&(6

$QVKXO *DUJ -HHWHVK .XPDU ([SORULQJ &¥VWWRPHU
&DIHWHULD )RRG 6HUYLFHV $Q (PSLULFDO 8WVYORWRV7HF
8QLYHUVLW\ ODOD\VLD (-7+5

$ULI 6 $KPDG 5 JRRG TXDOLW\ VWDQGDUGV LQ GHYt
$Q ,VODPLF SHUVSHF@LRMUQDO RI %XVLQHVV ODQDJHPHQW

$ULI 6 6LGHN 6 $SSOLFDWLRQ R +D O DHWDHQFDH\ IRAD Q
'HWHUPLQLQJODOD\VLDQ +DODO )RRG $VLDQ 6RFLDO 6FL

$ULIDK 1RRUKDGL 6DILH .HSXDVDQ 3HODQJJDQ 7HU
NRQVHNXHQ 6HPLQDULQ $FFRXQWLQJ %XVLQHVV DQG )L

$]PDQ 1XUKD\DWL 6XODLPDQ OH QL O DK DHVDRQ. HXSDXMMD K€
3HODQJJDQ GL .DIHWHULD . RROHM HIGR D#XmMOos_ W\ OHDV X U
$QDO\VLV -40$

$EGXO :DKLG OD]LODK 3HUVHSVL 3HQJHQGDOV I0KIN® Q D ¢
GDQ .HVHODPDWDQGL 7DPDQ 6HUL 3XODL -RKRRJ)DNXOYV
ODOD\WRDDUQDO RI 7THFKQLFDO 9RFDWLRQDO $QG (QJLQHH

%DKDUXGLQ 6KDULIXGLQ $UVLDK $Q (PBEHVFRDO $¢(
2UJDQL]DWLRQDO 3HUIRUPDQF®WIRBQD ZWRE® DIG-RKW QDK
5HVHDUFK 9ROXPH ,VVXHV

%HDWULFH $WWD OHQVDK 6\OYHVWHU $FKLRI 6D E RHRAXDIM
RQ &XVWRPHU 6DWLVIDFWLRQ LQ 6HOHFWRG &R GHOHQUD
$SSURDEWHUQDWLRQDO -RXUQDO RI 7RXULVP DQG +RV:¢

‘'LIJLWDO $JH 9ROXPH , VVXH

&KDQJ O / ' 6XNL 1 O 1DOLQL $ $ 6WUXFWXUDO ¢
6DWLVIDFWLRQ/HYHO ZLWK8QLYHUVH W\ &DIHWHULD $VL
+WWSV 'RL 2UJ $VVvV 9 Q S *DODER 1 5

"HPLQJ : ( 4XDOLW\ 3URGXFWLYLW\ DQG &RPSHWL)

ODVVDFKXVHWWY ,QVW 7THFKQRORJ\

*DODER 1 5 &DQWHHQ 6HUY L DRVAXDIDLWL FQ B G WRXXGHIDM
BFLHQWLILF 7HFKQRORJ\5HVHDUFK 9ROXPH ,VVXH

+DULDQ %3HODMDU NHUDFXQDQ PDNDQXD@PMHREDXW NI ¥ B NR
%HULWD +DULDQ $FFHVVHG -DQXDU\
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+XVVDLQL 00 DQG $ + 6DNU ,VODPLF 'VIODWB UF )IRR\G D (
IXWULWLRQ &RXQFLORI$PHULFD %HGIRUG 3DUN ,/
 EUDKLP $ : 3HUVHSVL 3HQJHQGDOL 3H Q@ HX®WmMMIO0 DN

RI7HFKQLFDO 9RFDWLRQDO (QJLQHHULQJ(GXFDWLRQ
"HHWHVK * $ ([SORULQJ FXVWRPHURND WU VDD RR GRMH DYV

$Q HPSLULFDO VWXG\ RI THPSWDWLRQ 5HVWDXUDQW D
(XURSHDQ -RXUQDO RI 7RXULVP +RVSLWDOLW\DQG5HFU

.DXVDU 5 ODOLN 6 $ $NUDP % (IHHFWWD @® 8 XWF |
FRQVXPHU DWWLWXGHV WRZDUGV UHVWDXUDQW EUDQG
3DNLV@WBAUQDWLRQDO -RXUQDO RI +RVSLWDOLW\DQG (Y

.RQJ - 3 -DPLO 6 O /JHYHO RI 6DWLVIDFWMRQ $PR

6FLHQFHYV BWXGHQWY RQ WKH &DIHWHULODOBLWUINLKD QKD

IXPSXU FD,ROXNUQDWLRQDO -RXUQDO RI 4XDOLW\DQG 6HU
KWWSV GRL RUJ ,-466

OLUHLOOH BHUKDQ & 6 7KH ,PSDFW Rl )RRG 6HUYLI
6DWLVIDFWLRQ LQ D 5XUDO 8QLYHQWHVQHMPLRQD@ YR X RQD
6FLHQFH

ODLPXQDK $EGXO +DNLP SHUNKLGPDWDQ .DWHULQJ G
SHQIJXUXVDQ +DUWD 7DQDK )DNXOWL HMXUXWHUDDQ GD

ORKG $]O0DQ $SEGXOODK DQG 1RUD]LDK $0OL (DWLQJ EHKDY
DQG WKHLU LPSOLRDXWDRQ BRYWXGDOLD 3BHODMDU 1R

ORKG 5L]DO ELQ ORKG 6DLG 1XUXODLQL %LQWL ORK&®WMW L
7THNQRORJL ODOD\VLD7HUKDGDS 3HUNKLGPDWDQ ODNDQ
6NXGDL DNWD *

ORNKOLV $ K .HSXDVDQ 3HODQJJDQ 7THUKBGE® BHD\QN R L
' RQVHNOHPQ QDU LQ $FFRXQWLQJ %XVLQHWDDO®G )LQDQF!
7HUHQJJDQX 807 3UHVV

1X]XO 6LWL 1RRU 6XKDLOD 1XUXO 1RU )DGLODKDGDS 7DK
SHUNKLGPDWDQODNDQDQ.DIHWDULD.8,67DKD®.BIGXDVDQ
ODNDQDQ 'L .DIHWDULD .XLV 1RYHPEHU +
KWwWSsSV 2727272 UHVHDUFKJDWH QHW SXEOLFDWLRQ

7DQUL $EHQJ %XVLQHVV HWKLFV LQ ,VODRDPLEHXNRQWWYW
OHDGHU %XVLQHVV HWKLFV TXDUWHUO\

=DLQDO = 3%HWXO OD WX GLD NDWD pVQHN MLPBWKDMNX ML
SHPEHOL DQLD\D RUDQJ EHWRO OD NIF QL ° KWWS
VDLG $FFHVVHG '"HFHPEHU
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7TRZDUGV ,QFOXVLYLW\DQG *RRG +HDOWK OHQRWIHPXBOO EHL
ODOD\VLDQVDQG ,PSOLFDWLRQVIRU3ROLF\

1J;LDR +XRRUPDL]DWXO $8RPD\D/KPPDLXD\QLH
O9DOTXLV D® &YORKG )LVRO 2VPDQ

)DEXOW\RI %XVLQHVV DQG &RPPXQLFDWLRQ
)DEXOW\ RI (OHFWURQLF (QJLQHHULQJDQG 7HFKQ|
8QLYHUVLWL ODOD\VLD 3HUOLV 0DOD\VLD

OHGLFDO5HFRUG '"HSDUWPHQW
+RVSLWDO 7XDQNX )DX]LDK .DQJDU
3HUOLVY 0DOD\VLD

G D3XVDWOHO -DEDWDQ 3HQGDIWDU 8 M QWHKHAORWIL ODOD\V
7TXDQNX6\HG 6LUDMXGGLQ .DPSXV $ODP 8QL0$3 3DXK 3X)\
3HUOLV 0DOD\VLD

&RUUHVSRQG IPQLPXWXREXQLPDS HGX P\

$EVWUDFW

3UHYLRXV UHVHDUFK RQ WKH ZHOO EHLQJ RHB® @ IKFHLWHER \ZHL X
VWXGLHV IRFXVLQJ RQ VH[XDOO\ WUD GIVRD W \V W®/ L ¥ MFHWL W@ ¥ D
KHDOWK FDUH KXUGOHV $FFRUGLQJ WR WKH PRAQHR X D\® VMV WK HX/N
VXIITHU VSHFLILF SUHVVXUHV UHVXO0WEDXWH ZRW VRLFIPQ WH®I
DQG JHQGHU UROH DWWLWXGHV KDYH EHHQ OLQN HGKWR WKXGLL
WR H[DPLQH WKH DVVRFLDWLRQ EHW ZH HQOMKHD/HWKK R U DB O/BI\WLL
KHWHURVH[XDOV 7KH VWXG\ XVHG D T XD QW Y WPWLLR/GIDUDH W X IDYUHF\
GHVLJQ 7KH VXUYH\ ZDV FUHDWHG XVLQJ D *RRJOH )RQB TXH\
'LWKLQ RQH PRQWK QRQ KHWHURVH[XDO 0DOD\V IQDMHURQ® Wz
SODWIRUPV 0DOD\VLDQ QRQ KHWHURVH[XDO¥HIDYH D FPFRRGMGLLE
WKHDQDO\VLV +RZHYHU LQ RUGHU WR FRPSUHKBQ ® Y&HDHIB B
WKH GHVFULSWLYH DQDO\VLV Rl WKH GDWD 7KH Fo/D WIK N X BJB\
ODOD\WVLDQV ZKR WROHUDWH DQG SUDF W R HWQWRWXIGH \R HLKRAY B HXX
JLYH UHVRXUFHV IRU QRQ KHWHURVH[XDOFLWWR BLOGVHREX SINF\HFK |
JRYHUQPHQW WR UHFRJQL]H WKHVH JURXSV DQG KRZ WKEHLOXK O L
UHJDUGV WR 6'* *RRG +HDOWK DQG :HOO %HLQJ

.H\ZRUGFNQ KHWHURVH[XDO PHQWDO ZHOO EHDQOVL¥'* O0ODOD\VL
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,1752'8&7,21
%DFNJURXQG RI VWXG\

7KH WHUP /HVELDQ *D\ %LVH[XDO 7UDQVJHQEUWHV DLQG LAYXHZ
ZKRVH VH[XDO RULHQWDWLRQV JHQGHU LGH®WMRIEH W WOWLJIQRC
FLVIJHQGHU DQG KHWHURVH[XDO RULHQWDWLR Q@WH Y3DO/\W RU HMH
DFFHSWDQFH RI RQH V VH[XDOLW\ DUH DVVRRMIARIR G VZ LIWXF O X
LQFUHDVHG GLVWUHVYV GHSUHVVLYH V\P EBMRRBRV RDBSUHHW PH G
(OL]XU OLQW]HU D ,Q0DOD\VLD ZKHUH VWOR @ JSIHHNVHR (
VH[XDO PLQRULWLHV LV RIWHQ PLVFRQVWNXGIGFBIVDRWRE VVE UH|
$NVR\HW DO

6H[XDO PLQRULWLHYV LQ ODOD\VLD IUHTXHQW ®R FLPH ®LY/G WIHAQ
SHUVSHEWLYHV 1RWDEO\ VRPH O0DOD\VLDQD/WDMHWKDWHFHQ
VDPH VH[ UHODWLRQVKLSYV LPSRVLQJ SULVRQ VHQW®OIQERD QD
FRQVHTXHQFHV IRUWKH ZHOO EHLQJDQG KXPDQAMHQKWRV RI /*%"
S $GGLWLRQDOO\ VRFLHWDO EHOLHIV DERXW WXDGLWLRQ
SHUFHLYHG ZLWK WKRVHDGKHULQJWRFRQYHQWHRQEDWBERX
JD\DQG OHVELDQLQGLYLGXDOV *LYHQ WKK VYWY OERPSOIG[VBRQIBLC
UHODWLRQVKLSY EHWZHHQ VHOI| DFFH S WD Q#FKH PHRDMHIOUKRHIHOE
KHWHURVH[XDO LQGLYLGXDOVLQ ODOD\VLD

SUREOHP VWDWHPHQW

'KLOH WKHUH LV QRW VXEVWDQWLDO GDWD RQ W K\H LRH @MOIDQ \KLH
VHYHUDO IDFWRUV VXJJHVW WKDW WKH\ PD\ EH @WDID KLHKG W K
VLIQLILFDQW UHDVRQ LV WKH QXPHURXV REVWDFION X SASKRHANWD R
REVWDFOHV LQFOXGH SHUVRQDO KHVLWDWLR ®\H®WR PK & WD
EHLQJ OLPLWHG DFFHVV WR VHUYLFHV QHBUBWDR®B SWUHFW\E WIFR
[*%74 JURXSV =D\ +WDHW DO

$GGLWLRQDOO\ LQ ODOD\VLD IDFWRUV OLNHKD®RZURNEIDEW LORR
SHUYDVLYHVWLIJPD FDQ FRQWULEXWH W ROIOHRUIRHD/VEHRER QW WH\AHVC
KHWHURVH[XDO PLQRULW\ (YHQ LQ PRUH DFKBD®SWLQGELWYR BXHDW L
HISHULHQFHV RIGLVFULPLQDWLRQ SK\VLFDO DBRXEFHG Q@GEVISNRY
VXSSRUW RUHGXFDWLRQ DERXW WKHLU VH[XDOLGHQWLW\ &OD

$OWKRXJK WKHUH LV OLPLWHG UHVHDUFK RQ XVKM LRHGLW D G X+
ODOD\VLD WKH VWLJPD UHODWHG L VWQX\W B ODKHD BIMKUEBIWHN SR |
SLFWXUH RI WKHLU PHQWDO KHDOWK ORUHRYHU I8BHNXERXR X 8
ZLWKLQ WKH QRQ KHWHURVH[XDO FRPPXQLW\ OHDMPQIOR XYW
OHVELDQLVP DQG DVH[XDOLW\ 7KHUHIRRUIHQ YHHMW LW @ WHV L
EHWZHHQ RSWLPLVP VHOI DEFFHSWDQFH WHKQ@GEHRY) U RG K EKHHOLHH
ODOD\VLDQV
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6FRSHRIS5HVHDUFK

7TKH DQWLFLSDWHG JRDO RI WKH VWXG\ LV WR DFNQRHZDW GQHB DV I
PRUH LQFOXVLYH VRFLHW\ LQ ODOD\VLD E\ VKD WIK®WSBIIUMRW DX
SV\FKRORJLFDO ZHOOEHLQJ ZLWK SHRSOH 7KLVHMVOLRGADERX
FRQVLGHU WKHVH FKDUDFWHULVWLFV ZKHQ GHFYRHHOR S)IRQJ CSR/RE
HPRWLRQDO ZHOOQHVYV FOLQLFLDQV WR SURSHKHOLQ®IHPIW WKR
VXSSOHPHQW WKHOLWWOHOLWHUDWXUHRQ WKHLU QHHGYV

6LIJQLILFDQFH RIVWXG\

,Q ODOD\VLD QRQ KHWHURVH[XDO LQGLYLGXDQV DX WK HQQ
KHVLWDWLRQV ODFNRIDZDUHQHVV O IVKID/PHG OFGE H YV V WIRQGLIE
EHWZHHQ PLQRULW\VWUHVV IDFWRUV DQ GVKHHQ W Z & &6 EGIW & L \£
RQ WKH PHQWDO KHDOWK RI QRQ KHWHUR VYKV DNV LW IDRO® L\DVE
IDFWRUV WKDW HQKDQFH PHQWDO ZHOO EHLQJ 7KENWAMX®\ |
RSWLPLVP VHOI DFFHSWDQFH JHQGHU U R E HARICH KVH WHILER ¥
ODOD\VLDQV +RZHYHU IRU WKLV SDSHU WKH DX \RK RUKY \Z VGWOX ¢
BWXGLHV VXJIJHVW WKDW SHRSOH ZLWK WU D &DW HRRQHI® WH.§ & H/!
DERXW JD\ PHQ DQG OHVELDQV ZKLOH WKRVH ZLWK PRWH SU
/*%74 LQGLYLGXDOV RIWHQ IDFHWKUHDWYV H KS$H DVALH QOIDADKKHL

/,7(5$785(5(9,(:
ODOD\VLD V1RQ +HWHURVH[XDOV OHQWDO +HDOWK 6LWXDW

$V VWDWHG E\ %ODQFK &RQVXOWLQJ OHVE L DQDEM H G VWA RXIDUR
URPDQWLFDOO\ WR RWKHU ZRPHQ *D\ UH[DHO/OWR P @& ZK® VDIUF
RWKHU PHQ OHDQZKLOH ELVH[XDO UHIHUYV ®ARRWRPRIFRIQHNZKD D\
PHQ DQG ZRPHQ OHDQZKLOH WUDQVJHQGHU UHIHUSYUMR DLRHUL
DIJDLQVW ZLWK WKH QRUPV RI WUDGLWLRQ DKQ&RIQIWX MU @B [ X D O

$FFRUGLQJ WR &KXQJ DQG .DWD\DPD KHWHVRD & [$KFHOULIWF\DLC
FRPPXQLWLHY LQFOLQDWLRQ WR NHHS W U DRGLLRIQR/QAKQ ® B & Hi ID(
SHUPLVVLYH RI VH[XDO GLUHFWLRQ $V D UHV ®W QEMH QI IDHWSH/
UHMHFWLRQ RI RQH V VRFLDOO\ MXVWLILH® SRV QR QY%A G B G
PD\ IHHO PRUH KHOSOHVV DQG DQ[LRXV DERXW FRPLRDKHM}W L
KHWHURVH[XDOLW\LVY DSSDUHQW 6]\PDQVNL HW DO

3UHYLRXV UHVHDUFK KDV FRQVLVWHQWO\ VKR ZI)WWK BW\LODGH. F R
SURQH WR H[SHULHQFLQJV\PSWRPV RI GHSUHVVLRRD W KXQBF WTH
YXOQHUDELOLW\ WR PHQWDO KHDOWK LVVXHVYDRW 1R D®WHW®C
EHHQ OLQNHG WR SRRUHU PHQWDO ZHOO EHL QR PRRRIVILIE B Q
PLQRULW\ VWUHVV +HLGHQ(5RRWHV HW DO - H QD WEKKRDQIK

WKHUH LV OLPLWHG UHVHDUFK RQ WKH PHQW.D® R B DOWLID RY DRIQF
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UHODWHG VWXGLHV 6HH 7DQ HW DO =D\ +WPWHRNVU B O KL
QHIJDWLYHO\DIIHFW WKHLU PHQWDO ZHOO EHLQJ

ODOD\VLD ZzDV QRW VSDUHG IURP WKLV SUREOHPOL@GE LT 1N @HU>
KDV EHHQ LGHQWLILHG WR EHLQYROYHG LQ WKLVD&®&UHYWWXWM K (
LVVXH '"HSDUWPHQW RI ,VODPLF '"HYHORSPHQW IKOH ODOWLD X$O,D
1*%7 FRPPXQLW\ WKURXJK RXWUHDFK DFWLYLW IZHW KQVE X POHLLPRV
HQJDJH WKHLU LQWHUHVW WR SDUWLFLSPODWIB P ® WKXHW IHHDER §H.
7KH LPSOHPHQWDWLRQ RI WKLY SURJUDP LV LQ OHIDHREZEWMKL&ZR U
6WUDWHJILF 30DQ WKDW DLPV WR VWUHQJW KHIDW PN OQG
DOO HPEUDFLQJ ZD\RIOLIHLQ SURGXFLQJWKHEHVW JHQHUDW!

JURP WKH WHDFKLQJ RI ,VODP WKHUHDUH KDGLW® ¥ HRBDIURDY P
FRPPLWWHG E\ WKH SHRSOH RI 3URSKHW /XW 7KRVHXW®GIDWKV
SXQLVKPHQW WKDW FDQ EHH[HFXWHG RQ WKRVH ZRKARUNRIRGPILMR N
$OODK 6 : 7 DQG +LV OHVVHQJHU WKDW WKH GRHUV ODQ&HMWKR
VHQWHQFHG WR GHDWK ORKG ,]ZDQ HW DO

OHQWDO ZHOO EHLQJ

OHQWDO ZHOO EHLQJ LV D PHQWDO FRQGLWLRQW KD WRMYO RZY
VWUHQJWKY WKLQN DQG ZRUN HIIHFWLYHO\ DD GXOR@®W H DE\X
FRPSRQHQW Rl KHDOWK DQG ZHOO EHLQJ WKDW VXSSRUWV R
GHFLVLRQV IRUP FRQQHFWLRQV DQG LPSDFW RXWKMNOFDQURQRW
W LV DOVR QHFHVVDU\ IRU LOQGLYLGXDO FRPPXQDOHDOQ®KF
2UJDQLVDWLRQ OHQWDO +HDOWK GHIL@H\OPHEML.DA WHKDOW
SHRSOH WR FRSH ZLWK WKH VWUHVV HVZRIGQA 0H @ E B O N]HHDIOH DU
WR WKHLU FRPPXQLW\ ,WLVDQLQWHJIUDO FRPSR®@HRXRIKGEDYX
DQG FROOHFWLYH DELOLWLHY WR PDNH GHFLWIGRDH OF X HOL® U B
KHDOWK LV D EDVLF KXPDQ ULJKW $QG LW LV FURXHERQ R\PR.FS
GHYHORSPHQW

,Q ODOD\VLD PDLQWDLQLQJ D ORZHU SURILO®LUKID BB DI RE
SRVLWLYHO\ WR RQH V PHQWDO KHDOWK E\ UHGORL\WH GH 8R
KHWHURQRUPDWLYLW\DQG IDPLOLDO H[IEEW DA}N.IRQW Z KR KDY F
FRQILGHQFH LQ FRQIRUPLQJ WR VRFLHWDO QRUPVHDERXW V
GLVFULPLQDWLRQ DQG FRQVHTXHQWO\ HQMRSBHWIMHILL QY NR
QRUPV LQGLYLGXDOV FDQ PDNH LQIRUPHG FKRLFHYXDW&RKXDVWIC
EHQHILWLQJWKHLU PHQWDO KHDOWK
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5(6($5&+0(7+2"
SHVHDUFK 'HVLJQ 'DWD &ROOHFWLRQDQG 7RRO

7KH PHWKRGRORJ\ HPSOR\HG IRU GDWD FROOHFWL®DQ*RQIMKLYV
JRUP TXHVWLRQQDLUH VXUYH\ ZKLFK ZDV GLVWHLEXWIRY WR
VDPSOLQJ ZLWKLQ RQH PRQWK 3XUSRVLYH VDPSOLQJHMWLQ@HBO
SDUWLFLSDQWY EDVHG RQ VSHFLILF FULWHU\LDYV LR®Q KLWWHDUR
ODOD\VLDQV 7KLV DSSURDFK HQVXUHV WKDW WEKR WKI&W W\
GHVLUHG FKDUDFWHULVWLFV RUH[SHULHQFHV RILQWHUHVW

7R IDFLOLWDWH WKH GLVWULEXWLRQ Rl WKH TKHVWDRJQ$9LE
,QVWDJUDP 7HOHJUDP DQG )DFHERRN DSSOLFDMILRKL @D \RXWR
SRWHQWLDO UHVSRQGHQWYV :KDWJV$SS ,QVWDJIW® P HMVDH LQL
DSSOLFDWLRQ PDNLQJLWDQDFFHVVLEOH DQG FRQ® HQILGH)XQMOK/

7KH VXUYH\ VXFFHVVIXOO\ DWWUDFWHG WKH LQYROYKRHQW
TXHVWLRQQDLUH WLV HVVHQWLDO WR QRIHEG W RDVK B VX BHN B’
DQDO\VLYVY 7KLV DSSURDFK XQGHUVFRUHV WKW \FRIP® KW SHOM W
XWLOL]JLQJDOODYDLODEOHLQIRUPDWLRQ SURYLGHG E\ SDUWL

7TKH GHFLVLRQ WR LQFOXGH DOO FRPSOHW HGBNUMHW & WAMHWXIUG W
VWXG\ V ILQGLQJYVY DUH EDVHG RQ D FRPSUHKHQVWYHN HG/D D/QE
HISHULHQFHV RI WKH HQWLUH JURXS RI UHV SR @XNQ WM\ KHRQX D\
WKHYDOLGLW\DQG UHOLDELOLW\RIWKH UHWRIQDRIFEKOR XWV¥RBRRBQV

,Q VXPPDU\ WKH VWXG\ HPSOR\HG SXUSRVLYH VD RSIDHIQUIDFPQPV
J)DFHERRN DSSOLFDWLRQ WR GLVWULEXWH D *R RN ODH. SROUPLRHR |
UHVSRQGHQWY $00 FRPSOHWHG UHVSRQVHVVZIHWUH Q@ MWUWLIEFQXDR X
GDWDVHW IRUWKHVWXG\ VLQYHVWLJDWLR QXIDOAMRW RHVRIBDQW D

3RSXODWLRQ 6DPSOLQJDQG8QLWRIS$QDO\VLV

$FFRUGLQJ WR WKH 6WDWLVWLFV "HS D U YWP ¢M) DWVRIVEMLI-W LEWX W2L6FON
WKH SRSXODWLRQ RIODOD\VLD LQ )LUVW 4XDUWHUR GHWBBBUE
DQ DSSURSULDWH VDPSOH VL]H WKH VWXG\ QR SHGUE\G WHRV W IKH!
ORUJDQ ZKLFK UHFRPPHQGV D PLQLPXP RI VDPSOH UHV
PLOOLRQRUPRUH $VDUHVXOW WKLV WHRWH D SHEKUMIFFHG IVRWFR C

7KLV VWXG\ SULPDULO\IRFXVHV RQ LQGLYLGXDODAIWIYM QB QDA

UHVSRQGHQWY ZKR DUH QRQ KHWHURVH[XDO 0B DHQW.®\QVHD
WKH LQWHQGHG SDUWLFLSDQWY DFURVV 0DODKH\DS IRROQIGHH |
FRQYHQLHQWDQG VZLIWPHDQV RIGDWD FROOHFWLRQ YLD WKH
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*LYHQ WKH VFDUFLW\ RI GHPRJUDSKLF GDWD SHNUY DWW WXHWRV
LOQFHSWLRQ D FRPELQDWLRQ RI VQRZEDOO VDPSOLQJ DQG SX
6QRZEDOO VDPSOLQJ ZDV SDUWLFXODUO\ XVHIXO ®&)XH RARHWNXKD
FRPPXQLW\ LQ ODOD\VLD 7KLV PHWKRG D O O\R XMRG UHHARNPLPOH®AS
LOQWURGXFH QHZ SDUWLFLSDQWYV WR WKH VWXG\ RMRGYUIHELHQ 6
VDPSOLQJ ZDV XWLOL]JHG WR HQKDQFH WKH VWKXIGO WWIKHXQFP\X!
UHVSRQGHQWY ZKR DUH HDVLO\ DFFHVVLE O 0 WRDW{LH Q HRVUHKUDAU
7TKHVH LQGLYLGXDOV PD\EHHQFRXQWHUHG LQ SXEOMLW V@ DWF HAR
IDFLOLWDWH GDWD FROOHFWLRQ WKH VWXG\ GLYW BICEDMWIRG |
LQFOXGLQJ :KDWV$SS ,QVvWDJUDP 7HOHJUDP DQG )DFHERRN

JUHTXHQF\DV '"HVFULSWLYH $QDO\VLV

JUHTXHQF\ DQDO\VLV LV D VSHFLDOL]HG |DFHWS HHL @HV FRJADSK
FRPSUHKHQGLQJ WKH GLVWULEXWLRQ RI FDW HI>®RHQW @ \RXMYIDQA
LQYHVWLIDWH WKH SUHYDOHQFH RI VSHFLILF HWB Q\WVHRY H@®F
IUHTXHQF\DQDO\WLV LQYROYHV WKH PHWLFXORXYV PRXKHQIWUQ 1 @
WKH GDWDVHW

,Q WKLV VWXG\ GHPRJUDSKLF GDWD IUHTXHQFLHSQDWUWLKD UR
DFKLHYH WKLV WKH GDWDVHW ZDV VXEMNRMNKAE WHRUVQ R Q\V LTKXL
RIVWDWLVWLFDO VRIWZDUH ZDV PDGH WR JD LW KHPRKUIHJR-RASHUUHL
WKH VWXG\ V VDPSOH DQG WR GHULYH PHDQLQJIXOFVQVKHKW:'
SULPDU\ REMHFWLYH RI lUHTXHQF\ DQDO\VEWXWWWR IKKKKIOVLDR §
DVVHVVLQJ WKH GHPRJUDSKLF GDWD H[WUDFWH3Y DB PDOH VXH
JHQGHU DJH QDWLRQDOLW\ VH[XDO SUHIH WHQYBHR QWKW \F K\V
PHPEHUV UHODWLYHV RUFORVHIULHQBQYKRI\GH & WHR X\JALWYHKL
DSSURDFK WKH VWXG\ DLPHG WR SURYLGH D WKRURWWK FG/HISQF
HISHULHQFHV

),1',1*6 $1'',6&866,21

7KH *RRJOH )RUP TXHVWLRQQDLUH ZDV VKDUHG YLD SWDSBMPYH
7THOHJUDP DQG )DFHERRN DSSOLFDWLRQ OHDGLQVKHR/WHK MES\D &
UHVSRQVHV ZHUH LQFOXGHG LQ WKH DQDO\WWHWDVWKBAVLKGH W
ZLOO SUHVHQW WKH IUHTXHQF\ DQG SHUFH QMDA KHAWRL MOXMXWLWRY
WKH SDUWLFLSDQWY $GGLWLRQDOO\ GHVFULSWLYH VWDWLVW

'HVFULSWLYH $QDO\VLYV

'HVFULSWLYHDQDO\VLV DLPV WR SURYLGH DQ R WHI DKO.Q K/XIPIDA
LWV PDLQ FKDUDFWHULVWLFV DQG SDW W HUQWD QW HKM®D EW ILQJLS
1RQ +HWHURVH[XDO ODOD\VLDQV RI WKH VD P SDIHONZD WH \H E B O ¢
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$JH

JLIXUH SURYLGHV D YLVXDO UHSUHVHQWDWLRQ RS RMXGH RV C
RITHULQJ LQVLJKWY LQWR WKH GHPRJUDSKLFEV RI VEIOH WD B WS F\
LQ WKH VXUYH\ DVXEVWDQWLDO PDMRULW)\ FRHW\SZHWIQQWKH DRI

DQG 7KLV \RXQJHU DJH JURXS UHSUHVHQWY D VLJQLILF]
FRPPXQLW\LQ WKH VWXG\ KLIKOLJKWLQJ WKH ZLOOGLQRRHWLRR
UHODWHG WR WKHLU VH[XDO RULHQWDWLRQDQG PHQWDO ZHOO

$GGLWLRQDOO\ D QRWDEOH VHIJPHQW RI WKH UHVSRQ@GW®WY [
WKH DJH UDQJH RI  WR 7KLV DJH JURXS UHSUHVHNQMQGD G
SHUVSHFWLYHV ZLWKLQ WKH QRQ KHWHURV H [ X DORRRALFEXHULLVD\] |
XQLTXH FKDOOHQJHVDQG QHHGV RILQGLYLGXDOV LQ WKLV DJH

JXUWKHUPRUH WKHVWXG\LQFOXGHG RIUHVSRQGHQWYV ZKF
JURXS UHSUHVHQWY D PRUH PDWXUH VHIPHQW RI WKHVQRQ KWV
HI[ISHULHQFHY DQG SHUVSHFWLYHV WKDW FRQWULEXWO® EHL QW
DPRQJQRQ KHWHURVH[XDO LQGLYLGXDOV

)LQDOO\ WKH VXUYH\LQFOXGHG RI SDUWLFLSDQWNVRAKIRHAH L
DJH JURXS RIIHUV YDOXDEOH LQVLIJKWY LQWR WKN BKSHKDWI F
OLYHG WKURXJK GLITHUHQW VRFLHWDO FRQWH®/ WRRBR ® RQVWFK
LPSDFWRIWKHLU VH[XDO RULHQWDWLRQRQPHQWDO KHDOWK

,QVXPPDU\ WKHDJH GLVWULEXWLRQ GHSLFW HRI IDQ HLVIXIUW K IV |
QRQ KHWHURVH[XDO FRPPXQLW\WKDW SDUWLRUSNWHKG LLE SVRUH\
RI FRQVLGHULQJ DJH VSHFLILF IDFWRUV ZKHQ D &G WHIVMLINHI[ XV
LQGLYLGXDOV UHFRJQL]JLQJWKDW WKHLU HIEQWLWW BBIN\DRIGOQ I

JLIXUH $JHRIUHVSRQGHQWYV
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IDWLRQDOLW\

7KH GDWD GHSLFWHG LQ )LIJXUH KLJKOLJKWW W NH)\SEKDPWD F M
UHVSRQGHQWY FRQVWLWXWLQJ RI WKH W RW®HKP RDQRSNCOHD VD
VWURQJ DQG H[FOXVLYH IRFXV RQ WKH H[SHULHQFRHIL P DGXPIL
ZLWKLQ WKHODOD\VLDQ FRQWH[W

‘KDW LV SDUWLFXODUO\ QRWHZRUWK\ LV WKH KLJWICFHBIDQ \R V |
HQJDJLQJ ZLWK WKH TXHVWLRQQDLUH RQ OHQWDO\VHOQ \E HIKQY
KLJK OHYHO RI SDUWLFLSDWLRQ FDQ EH DWRVSUW R X MGLG) W 8 DAUK\H
ZLWK D VHQVH RIDQRQ\PLW\DQG FRQILGHQWLDOHWAK Bbl B R
IHHOLQJV DQG H[SHULHQFHV ZLWKRXW W K QHBIGFX FE GH D MGV
QRQ MXGJPHQWDO HQYLURQPHQW IRURSHQ DQG KRQHVW SDUW

7KLV ZLOOLQJQHVV WR SDUWLFLSDWH XQ GHKWDMFR WH\H W R 8 RAL\Y(
XQGHUVWDQGLQJ WKH PHQWDO ZHOO EHLQJ RI QR §XKIH ANHW R W
SDUWLFLSDQWY IHOW FRPIRUWDEOH DQG PEWL Y O &H.\G R AR
IRU JUHDWHU DZDUHQHVYV DQG VXSSRUW IRU WIQLW KR RPBXODL WL |
FRQWH[W 2YHUDOO WKH KLJK OHYHO RI SDUWDPLEUWDRE& @\Y G
LPSRUWDQFHRIDGGUHVVLQJ WKH ZHOO EHLQJRIQRQ KHWHUR

JLIXUH IDWLRQDOLW\RIUHVSRQGHQWYV
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6H[XDO 3UHIHUHQFH

$V SUHVHQWHG LQ )LIXUH WKLV VWXG\ GHOY HVBLEQ S/IRQMKH ¥ b
SUHIHUHQFHV 7KH UHVXOWYV UHYHDOHG D WKHKQWRDQSKNWHU FF
FRPPXQLW\ LQ ODOD\VLD $ VXEVWDQWLDO VHIJPHQW HQFRPS
LQGLYLGXDOV H[SUHVVHG D EURDG VSHFW U X POKILBGVRW UBGW D
7KLV VXJIHVWY WKDW WKHVH LQGLYLGXDO VWL % H WRIHQ K H LW\
HPSKDVL]LQJWKHIOXLGLW\RIWKHLU VH[XDO RULHQWDWLRQ

,Q FRQWUDVW D QRWHZRUWK\ SURSRUWLRQ FRPSULVLQJ

H[FOXVLYHO\UHSRUWHG EHLQJ DWW UDFW HG @R ZLQ\GL B LKERFORON
RULHQWDWLRQ 7KLV JURXS V GLVWLQFW RULHQ\MDBWLQRIQ DKLG |
XQGHUVWDQGLQJWKHH[SHULHQFHV RILQGLY LIBRVDIOR/QZKR LG H G

ORUHRYHU RI WKHUHVSRQGHQWYV LOQGLYLGXDOW IGERMWER
WKH VDPH JHQGHU DQG GLIITHUHQW JHQGHUYV JRXQI IVLH[S B WELLH/
XQGHUVFRUH WKH LPSRUWDQFH RI UHFRJQL]L QBVDICR UHK/ISW AHY
EH\RQG ELQDU\ FDWHJRULHV

,QWULJXLQJO\ D VPDOOHU \HW QRWDEOH VXEVHW QGHSUEXHEQ
LQGLFDWHG WKDW WKH\GLG QRW H[SHULHQFH RW W UIDHFWHRW WWH
LQGLFDWLQJ DQ DVH[XDO RULHQWDWLRQ 7KLV ILQY®LOQGOMW K oM
H[LVWHQFH RIDVH[XDOLW\ZLWKLQ WKH QRQ KHWHURVH[XDO FR

2YHUDOO WKHVHILQGLQJV LOOXPLQDWH WKH IGIUHLAHY ZQ & RIX
QRQ KHWHURVH[XDO FRPPXQLW\LQ O0DOD\VLD 7K HRQEGHLQIFRL
FRQFHSWLRQV RI VH[XDOLW\ DQG HPEUDFLQJ D PR WHVILR®ROW KD
UHVSHFWV DQG DIILUPV WKH H[SHULHQFR QR DIQEGLLYH GWD &\ HVV
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JLIXUH BH[XDO 3UHIHUHQFHRIUHVSRQGHQWYV
*HQGHU

JLIXUH RIIHUV YDOXDEOH LQV L JIXPRQL QWKR W K GN Y GGHDW @/IL¥H B E
RQ WKH FRPSRVLWLRQ RI WKH UHVSR@®GHQ WQBURAE XDWKLQ WK
FRQVWLWXWLQJ RI WKH WRWDO LDGH @ WAXIDHOG/ DR'DANLQH X7 L
VDPSOH LGHQWLILHG DV IHPDOH WLKEDXYWQRDUOQ GIH X D ORIUHHVGW K |
YDULRXV JHQGHU LGHQWLWLHY RBR® ZRK R Q@ FVAMYHHLOR YA ID[XDI® CQ®

7KH EDODQFHG JHQGHU GLVWULE W LLR/QDZQ RW HZ RVUKW K \ IR-FEWHHDUUYR
WKDW EHLQJ QRQ KHWHURVH[XDQ JHWGQROO YW DIY? DIWW]R & R 17 DA
LQGLYLGXDOV IURP RSHQO\ LG H@WILIRIQQ J @V W K DV LW BIH X O 19 R\
ZLOOLQJQHVV DPRQJ LQGLYLGXDWW R IS®UWHLLALIS D WO GLHU GLLO/HFQ Y
FRQFHUQLQJQRQ KHWHURVH[XDO H[SHULHQFHYV

7KLV REVHUYDWLRQ FDUULHV \IEDQNHIVFID G WILURHS-OR FD MALHRSQWD QUF E
WKH ODOD\VLDQ FRQWH[W UHJD W8 ¥Q&XFXD RHWN URR B PHDIDN G\H B
GLDORJXH XQGHUVWDQGLQJ DQG NG BRIGK DROY @R KHKWHH WRX
LQFOXGLQJWKRVH UHODWHG W RLRHILW DG XHOW| BR P QY.D T KRXD B W
FRPIRUWDEOH SDUWLFLSDWL Q JLIQHW X MWVRUHE/GI DK D @ GJ SV MRUD
QHHGV RI QRQ KHWHURVH[XDO LQAQILGWB S WRZ DD GDUWHDWB 8 W
EHLQJZLWKLQ WKH FRPPXQLW\
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JLIXUH *HQGHURIUHVSRQGHQWYV
(WKQLFLW\

$V LOOXVWUDWHG LQ JLIXUH WKH VWXG\ H[ DPLRHGHD K H TKKH;
UHYHDOHG D UHSUHVHQWDWLRQ RI YDULRXV HWKQ PXBDWN LQR |
ODOD\VLD 6SHFLILFDOO\ UHVSRQGHQWYV DFIERGOVLODIORU 7k
&KLQHVH HWKQLF JURXS ZDV WKH ODUJHVW LQWXW IV@P SO HR ZW
UHVSRQGHQWY $GGLWLRQDOO\ WKH ,QGLDQ HWKPRRLU®RXS Z

RI WKH VDPSOH 1RWDEO\ WKHUH ZHUH DOVR VH DRREGELIBEO\
HWKQLF EDFNJURXQGYV

W LVHVVHQWLDO WRDFNQRZOHGJH WKDW ,EDQ BN & D\ G 5 L\DIRVD
SUHVHQFH DPRQJ WKH QRQ KHWHURVH[XDO FRPPX®RWQR® WKL
KHWHURVH[XDO H[SHULHQFHV 7KLV GLYHUV LW XOEH K MVRAU BV
YDULRXV HWKQLF FRPPXQLWLHV LQ 0DOD\V LD R L WWKHH\L S HHAWK. @ HF
7KLV ILQGLQJ XQGHUVFRUHV WKH LPSRUWDQFH RI UG\ RO ]L!
FKDOOHQJHV RIQRQ KHWHURVH[XDO LQGLYLGXDOV IURP YDULR
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JLIXUH (WKQLFLW\RIUHVSRQGHQWYV
5HOLJLRQ

$V GHSLFWHG LQ )LIJXUH WKLV VWXG\ H[DPLQW GFW &BI QMAD LR LIF
YDOXDEOH LQVLIJIKWY LQWR WKH GLYHUVH UHOLJLR XXQEMANIQ R
ODOD\VLD $PRQJWKHUHVSRQGHQWYV LOQGLYLGXDONHDBHMHRR X
SUDFWLFLQJ ,vODP PDNLQJ LW RQH RI WKH SURPUMFEWSD DOV
$GGLWLRQDOO\ %WXGGKLVP ZDV WKH UHOLJLRXV RWLQUDWLROQ C
WKHVDPSOH UHIOHFWLQJD VXEVWDQWLDOPXUHWHQFH ZLWKLQ

ORUHRYHU WKHVWXG\UHYHDOHG WKDW +LQGXLVPUDSUMKH @ W
RI WKH VDPSOH ZKLOH &KULVWLDQLW\ ZDV WKWH UFRDN I QR XX\
RIWKH VDPSOH 7DRLVP DOWKRXJK D PLQRUMVNVYZDN QIGH @ W\

E\ LQGLYLGXDOV DPRXQWLQJWR RI WKHVDPSOH

1RWDEO\ D SRUWLRQ RI WKHUHVSRQGHQWY VSHRXVBPDQAOWLDW
7KLV LQGLFDWHY WKDW VRPHLQGLYLGXDOV ZLWKIL® W BHSYURIQ HK
WR NHHS WKHLU UHOLJLRXV EHOLHIV SULY DWHREX /XD B/HUK/IS\HK

7KHVH ILQGLQJV HPSKDVL]H WKH ULFK WDSHV®RQ® RHWHORMF
FRPPXQLW\LQODOD\VLD 7KHFRH[LVWHQFH RI Y D WKIHRQN HJGH IQRLLD L
QXDQFHG XQGHUVWDQGLQJ RI WKH LQWHUVHFWLRQ R WHAD
LOQOWHUVHFWLRQ FDQ VLJQLILFDQWO\ L FOSDFIM B QDLAGSY XS SRD W V



,QWHUQDWLRQDO &RQIHUHQFH RQ (GXFDWLRIL QWUEB DP DQF
& (,66(

JLIXUH BS5HOLJLRQV RIUHVSRQGHQWYV
2WKHU )DPLO\OHPEHU 6H[XDO 2ULHQWDWLRQ

$V LQGLFDWHG LQ )LIXUH SDUWLFXSDWWR/QZH H HDSIEH \DH QWKHHGS2
PHPEHUV UHODWLYHV RUFORVHH VHQGN QB R DRIGIVIXW BAU IV K\M HIG
YDOXDEOH LQVLIJKWYV LQWR WK & FROW HFWSIDROQWN 6\8RIFIL DIOF B DIOR
UHSUHVHQWLQJ RIWKH VDPSOH WHKDM MMKHG K8 H LIDRELLOF\DPMHLPE
RUFORVHIULHQGV ZKRLGHQWLI&RIQNK VP A B \V H[ UGG DWW IGRX@\OKL
RI WKH VDPSOH UHVSRQGHG ZLWK RW RK/DY& LV XRKI LVQICL W LVE KB\
LPPHGLDWH VRFLDO FLUFOHYV

7KHVH ILQGLQJV LOOXPLQDWH WKW IGRQYWHDWYIGNU RO BWUR R QBIOS §
KHWHURVH[XDO FRPPXQLW)\LQ 0D @D RMIDK A KSHD LDVE MF WKIDQWQ/HDHISC
PHPEHUV UHODWLYHV RU FORVH PHLWQGWVHOCRVL &) DK\L\E U VKW H
IDPLOLDULW\ DQG DFFHSWDQFHRRIVQARW K H®/ WKRI. H [X R BLROLG QW
LOQWHUFRQQHFWHGQHVV RI LQ GH [YXI5X BRK PN \Z W\ K R W & HUHWA
H[SHULHQFHV RULGHQWLWLHV

&RQYHUVHO\ WKH ZKR UHVSRQGHGGAK D &XDIONA IGRVDRML K D/RHF I
WKDW QRW DOO QRQ KHWHURVH[RRO @ FR QUEHADICRQKDVR B WK
DWWUDFWLRQV 7KLV GLYHUVLRURY WREH QO HGSIRWLH BDFE P S UHGH
Rl WKH QRQ KHWHURVH[XDO FRPPXQALLD\OVFRQSISHR[WMY VDWW RN\
VLIJQLILFDQWO\LQIOXHQFHPHQWDO ZHOO EHLQJDQG DFFHSWD(
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J)LIXUH 2WKHU IDPLO\PHPEHU VH[XDO RULHQWDWLRC(

&21&/86,21$1'5(&200(1'$7,216
&RQFOXVLRQ

7KH DQDO\VLV RI\RXQJDJH JHQGHU HWKQLFHWLJIVRQOX D® S WHK
RULHQWDWLRQ RI RWKHU IDPLO\ PHPEHUV ZLRN KQ B B VISHHIW WU\R R
ODOD\VLDQV SURYLGHV YDOXDEOH LQVLJKWYV LQWRWFIRH RRQT W
+HUH DUH VRPH FRQFOXVLRQV DQG LPSOLFDWLR@WYWA\ SROOE
FRXQWU\OLNHODOD\VLD ZKHUH QRQ KHWH UR® H JXODOF KQ®LOYH.(GX

J)LUVWO\ IRU $JH DQG OHQWDO :HOO EHLQJ WRE BDWOHVEKRYZS RA
ZHUH \RXQJ DGXOWV EHWZHHQ DQG \HDUV RMHG WRLERWQ
KHWHURVH[XDOLW\ DQG PHQWDO ZHOO EHLQJLIRWH SRG IYDLOHVQWN
DGGUHVV WKH VSHFLILF PHQWDO KHDOWK QHHGV RV \RKEHVY R
VXSSRUWLYH VHUYLFHV DQG UHVRXUFHV WDLORUHG WR WKHLU

BHFRQGO\ WKH *HQGHU DQG OHQWDO :HOO EHLQJRYVWMKGGHHY
LGHQWLWLHY DPRQJ QRQ KHWHURVH[XDO LQGQFHGXDP® R SHQAY
ZLWKLQ WKH FRPPXQLW\ 3ROLFLHV VKRXOG SURPRWI® O H}B®HL
VXSSRUW LV DFFHVVLEOHDQG DSSURSULDWH IRULQGLYLGXDO\

7TKLUGO\ IRU (WKQLFLW\ DQG 5HOLJLRQ WKH GLYHBRR GINMXQV
KLIKOLJKW WKH QHHG IRU FXOWXUDOO\ VHQVLW LLYYH HD\s YU R B
HQFRXUDJH PHQWDO KHDOWK VHUYLFHV WKD®WLUHRIMEW O QH X (
KHWHURVH[XDO LQGLYLGXDOV 6HQVLWLYVWDWWEMNMH.EHQHJ IRALPE
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JRXUWKO\ WKHG6H[XDO SBUHIHUHQFHDQG OHQWDBQYHOYLEHLRY VR
SUHIHUHQFHYV ZLWKLQ WKH QRQ KHWHURVH[XDO FRPPFPXIQW W\
ELVH[XDOLW\ DQG DVH[XDOLW\ 3ROLFLHVUMLRNKO B QMMXARLIQIL WK
KHDOWK VHUYLFHVDUHLQFOXVLYHDQG IRHHHQRPOEAUNVRQLPLQD

JLIWKO\ WKH 1DWLRQDOLW\ DQG ,PSOLFDWLRQ\WDRWLDQOPRY
KHWHURVH[XDO LQGLYLGXDOV LPSOLHV WKDW HWKRMXUGW. W\ D3RIOJ
VKRXOG DFNQRZOHGJH WKH H[LVWHQFH RI WKLV FRPRXQRW)\ DC
KHWHURVH[XDO ODOD\VLDQVY HYHQLQD FR@WWHEZKHUH OHJDO

6L[WKO\ WKH GDWD RQ 5HOLJLRQ DQG OHQWD OH:$IOHVEBMQY D q
UHOLJLRQV LQFOXGLQJ ,VODP ,Q D 0XVOLRHUDM®R QW HVRXIQRW
PD\ QRW EH RIILFLDOO\ UHFRJQL]JHG LW LV FHOXBLB®W®RH RG W\
QRQ KHWHURVH[XDO FRPPXQLW\ 3ROLFLHV VKRXOGSISEWRPRW
GLYHUVH UHOLJLRXV EHOLHIV ZKLOH HQVXURQJDFFHVV WR PHQ

)LQDOO\ WKH )DPLO\OHPEHU 6H[XDO 2ULHQWPWQ RRHWPHEHRID/O W\H
RULHQWDWLRQ WKDW KLIJKOLJKWV WKH QHHG IRU VXSYRURWRYV
WKHLU IDPLOLHVY 3ROLFLHV VKRXOG HQFRXKHYD YWHRHEHWWF IV W U RXQ@ [
DQGDFFHSW WKHLU QRQ KHWHURVH[XDO UHODWLYHYV

,QDFRQWH[W OLNH 0DOD\VLD ZKHUH VRFLH\MPXDDQAGE GHYDGXIH
EH OLPLWHG LW LV LPSRUWDQW IRU SROLF\BBRWUWQ WRX QWXL
UHOLJLRXV QRUPV DQG HQVXULQJ WKH PHQWDO ZHOHI EBGQH DY
VH[XDO RULHQWDWLRQ 7KLV PD\LQYROYH JUDDB/XDE0 DFACDUHIGINV WL
HGXFDWLRQ RQ GLYHUVLW\ DQG WKH SURYLVLRHRWBDRQKHDH
VHUYLFHV &ROODERUDWLYH HIIRUWYV LQYROYLQJDN®RG HWBIQR BIIQR/
OHDGHUV FDQ KHOS EULGJH WKH JDS EHWZHHQ [XPOLLFQ 6 QGLW K B
VXFKHQYLURQPHQWYV
/JLPLWDWLRQDQG5HFRPPHQGDWLRQ

7KH VWXG\ HQFRXQWHUHG VHYHUDO OLBHWRWW R/XW YYHUG XWHO W R
UHODWHG WR ILQDQFHVY DQG WLPH 7KLV DSSURDFKRFKDGKDRYH
SRVLWLYH UHVSRQVHV WKHUHE\ UDLVLQJ FR@FAMWHEG/ BER KW LVR
WKH DEVHQFH RI IDFH WR IDFH LQWHUDFWLRQ © B D DRIW SNRRADHA W
FRQIXVLQJ VXUYH\ LQVWUXFWLRQV ZKLFK FRXOG)KDWHHB 8RB B\
WKH XVH RIDQ RQOLQH VXUYH\ PHWKRG PD\ KDYH CGHUPH &/ Bi RSDSFDAUL
DQG FRPIRUWDEOH GLVFORVLQJ WKHLU VH[XDQJR ODRMQMEDWR R/
GHVLUDELOLW\

TR DGGUHVV WKHVH OLPLWDWLRQV DQG HQKD®YLH WK ® H YWIROHRR\
PRUHFRPSUHKHQVLYH VWXGLHV RQ WKH PHQWDO ZR{YLG5 HB VDK O
VXIILFLHQW UHVRXUFHV DQG WLPH DUH DYDUO BE @ B G/RYQIGEX\VDXAM
HIWHQGHG SHULRG FDQ EH SDUWLFXODUO\QEAXHOQFH RO \DIMMVX
IDFWRUVDQG FRQWULEXWHWR PRUHUREXVWDQGUHOLDEOH IL
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SHIHUHQFHYV

$NVR\ & * &DUSHQWHU & 6 )UDQN - +XIIPORQOV/ 6H[XDOL
RULHQWDWLRQ DQG ZRUNSODRKDYIWKXRULWRQRPWR HsBIKD®
2UJDQL]DWLRE)] KWWSV GRL RUJ M MHER

%ODQFK &RQVXOWLQJ 'HILQLWLRQRI/*%7 6DISXE 8. -R

&DPS - 9LWRUDWRX 6 5LPHV . $ D Q&% W \6HIDO BWERW
ZLWK OLQRULW\ 6WUHVVRUYV DQG OHQW oM ¥ HPIDRMKH. YH&\RW H
6H[XDO %HKDYLRU KWWSV GRL RUJ \Y

&DUURO $ DQGOHQGRV [/ 5 6WDWH 6SRQVRUHG +RPRSKR
2ULHQWDWLRQ /DZV &ULPLQDOLVDWMRGLBULRWHIFWILR QDI G
DYDLODEOHDW
KWWSV LOJD RUJ GRZQORDGYV ,/[*$B6WDWHB6SRQVRUH
DFFHVVHG UGRI$XIXVW

&KXQJ < % .DWD\DPD 0 (WKQLF DQG 6H[XDOQ $CPHIQWE VG
/JHVELDQ DQG *D\ SBWROHWWVHRMWM 6 FKRRO &RXQVHOLQJ

&ODUNH 9 (OOLV 6 - 3HHO ( 5LJJV LVH[XDO/RVERNMN®OB\4
3V\IFKRORJHVELDQ *D\ %LVH[XDO 7UDQV DQEBPEXHEIH3V
8QLYHUVLW\3UHVV KWWSV GRL RUJ FER

(OL]XU < OLQW]HU $ D $)UDPHZRUN )RUGHMWRWP BWRR
$VVRFLDWHG ZLWK $GXOW $WWDFKPHQW 6W\QE& DO KLYWBSRIU
6H[XDO %HKDYLRU

+HLGHQ(5RRWHV . 6DODV - ORRUH 5 +DVDQFWLP L]IDWRRQ
OHQWDO +HDOWK 2XWFRPHV IRU /HVELDQ RDXW 8 L% H} WH® WD §
$QDOVRXW QDO RI6FKRRO +HOOWKWW SV GRL RUJ MRV

.UHMFLH 5 9 ORUJDQ "HWHUPLQLQJ 6DPSOH 6L]H IRU 5H\
(GXFDWLRQDO DQG 3V\FKRORJLFDO OHDWXUHPHQ
KWWSV GRL RUJ \Y

OHQWDO +HDOWK KWOWDLORBEDHPRVLOW QHZYV URRP IDFW VK
VWUHQIJWKHQLQDRFRPHYV VHGE SRGVV $XIXVW
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ORKG ,]ZDQ 0 < OXKG1DMLE $ . 0D]JODQ , .KDGKHU $ DQG
&RPSLOHG E\6DLIXO $]KDU 6 +DGLWKG6DKLK RQ @HKIDFY LR X!
'HYHORSPHQWODOD\VLD -$.,0 DYDLODEOHDW
KwWwSyV zz7z7Z LVODP JRY P\ LPDJHVY H3HQHUELWDQ +DGLV
KDGLVB6DKLKB%HUNDLWDQB3HGMD §XDXMBW-%7B%, SGI

ORQJHOOL ) 3HUURQH ' %DOGXFFL WWAELLFFEKHWDMLH$]]0)HUOD
OLQRULW\VWUHVV DQG PHQWDO KHDOWK DPRQJ /*%7 SF
HYLGHQEOHUYD 3VLFKLOWWBKD GRL RUJ 6

6HH - 3ROLF\)RU$FWLRQ &KDOOHQJHV WROHQWDO +HDOWK $

6]\PDQVNL " O .DVKXEHFN :HVW 6 OH\HU WHURYV H KGW\PH U
&RXQVHOLQJ3V\FKRORBEMMWANSY GRL RUJ

7LPPLQV / 5LPHV . $ G5DKPDQ 4 0 L QWRLRIQN DEMGU HV VR U\
3V\FKRORJLFDO 'LVWUHVV LQ /HVELD G UMK LY 8 'G BILH{ DD |, C
%HKDYLRU + KWWSV GRL RUJ V

7TRGD\TV6WDWLVWLF E\ ' 260KWWSNYDAXODERHMMWRY P\ XSORDG\
FROWHQW ILOHB DFFHVXSREGS X IX VW

=D\+WD 0 . 7DP & / $X 6 < <HRK * 7DQ 0 09 /HH = < <F
%DUULHUV DQG )DFLOLWDWRUV WR 3NIRQH WoHKRIYOLAR UH HUDUS
ODOD\VLDQ /*%7 ,QRAYQBRMRO ¥V %74 ,VVXHV LQ &R XQVHOLQJ
KWWSV GRL RUJ



,17(51$7,21$/&21)(5(1&(21 ('8&$7,21 ,6/$0,& 6 2K, 66 6&,(1&(6 (1*,1((5
& (,66(

3(0%%$1*81%$102'(//$1*.$+6,/$1*7(38.'$/$07%$5,$1 =%$3,1
0$/$<6,%$ '$/%$0 .$/$1*%$1 .$1%. .$1%$.35%$6(.2/%+

$]L]DK =DLQ
,UZDQ ODKD]LU ,VPDLO
$EGXO +DOLP ODVQDQ
OXKDPPDG )D]OL 7DLE %LQ 6DHDUDQL
6LWL 1RU $PDOLQD ELQWL $KPDG 7DMXGGLQ

)DNXOWL 3HPEDQJXQDQ ODQXVLD 8QLYHUVLWL 3HQGLCG
3XVDW 7THNQRORJL 3HQJDMDUDQ GDQ OXOWLPHGLD 8QL"
)DNXOWL OX]LN GDQ 6HQL 3HUVHPEDKDQ 8QLYHUVLWL 3+
)DNXOWL %DKDVD GDQ .RPXQLNDVL 8QLYHUVLWL 3HQG

DILIDK |DLQ#ISP AINVIDEGBRDKD]LU#XVP P\
DEGXOKDOLP PDVQDQHIBPLXPWMS HEV PHGX P\
VLWLQRUDPDOLQD#IEN XSVL HGX P\

$%675%.

.HXQLNDQ ZDULVDQ EXGD\D QHJDUD NLWD SHUOX GLED\DWL G
WHUXWDPDQ\D GL SHULQJNDW SUDVHNRODK J$RMQXKDQ@MD) DIED
SHUJHUDNDQ DQJJRWD EDGDQ \DQJ GLODNXNDQ GHQDDQIOHPD!
WDULDQ GDQ SHUJHUDNDQ VDWX SHQGHNDWDQ EBURED®DIDP P
GDODP GLUL NDQDN NDQDN GDUL DVSHN NRJQLWLI QLOHEDRR HP
EHUPDNQD .DMLDQLQLEHUWXMXDQPHPEDQJXQNDEOPRIGHO /D
ODOD\VLD GDODP NDODQJDQ NDQDN NDQDN SUDVHNXR®XK GO QJ
ORGHOLQJ ,60 2EMHNWLI NDMLDQ LQL DGDOD R KDWED PHR) J
ODQJNDK VLODQJ WHSXN GDODP WDULDQ ]DWLY RPBDQ@DAXQ D N [IX
SHQGHNDWDQ ,QWHUSUHWLYH 6WUXFW XUD ® QR GWHUGLLQL GEDU L
SHQGLGLNDQ DZDO NDQDN NDQDN GDQ SDNDU WDULKNDBQOLED!
HOHPHQ EDJL ODQJNDK VLODQJ WHSXN G D O/DXR. DVD G HDQ =@ SID®
NDQDN SUDVHNRODK 3HQGHNDWDQ ,60 GLDSOLNDVLNDQ XQW
KXEXQJDQ DQWDUD HOHPHQ \DQJ GLNHQDO SDVWL GBD@P PRG
ODOD\VLD GDODP NDODQJDQ .DQDN NDQDN 3UD DHDR®/DRKH OBIR HE
SHUJHUDNDQ NUHDWLI GDODP WDULDQ =D SR GmMIBWD R X¥XMY SD
\DQJ GLSLOLK 'DSDWDQ NDMLDQ WHODK PHQF NSBIDWR P VWQ \GD
VHWLDS SHUJHUDNDQ WDULDQ =DSLQ 0DOD\NQIGEDO P FPAGHO D
EROHK GLODNXNDQ VHUHQWDN EHUGDVDUNDQ NHSINKMWUDQ G
NUHDWLYLWL JXUX ,PSOLNDVL NDMLDQ PHQXQMWBNDRQQ XXL§
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GHQJDQ PHPSHOEDJDLNDQ ODQJNDK XQWXN PHQDULWLPIQQDW |
=DSLQ 0DOD\VLD

.DWD . XQFL ORGHO ODQJNDKVLODQJWHSXN |]DSLQODOD\VLD

3(1*(1$/%$1

OHQJDMDU WDULDQ WUDGLVLRQDO NHSDGD NDQDN XQWRN SU|
PHPSHUNHQDONDQ PHUHND NHSDGD EXGD\D \DQJ EHUEH]D |
PHPXSXN NUHDWLYLWL GDQ PHQJHPEDQJNDQ NHPEXKQLDDQ VR
NHSHQWLQJDQ EXGD\D GDQ EROHK PHPEDQWX NDQDN NDQDN EF
PHUDLNDQ NHSHOEDJDLDQ /\NHVDV *HRUJLRV HVUOHYXMXBH
SHQWLQJ GHQJDQUXDQJ\DQJVHODPDW GDQ PHQDWNNDIQJ PHC
EHUNDLWDQ GHQJDQ EXGD\D OHPLOLK WDULDQ \DQJRKHVXDL
PHPEROHKNDQ NDQDN NDQDN SUDVHNRODK PXGDK PHPDKDPL
NHPDKLUDQ PHUHND VHFDUD EHUDQVXU DQVXU

6DODK VDWX XVDKD XQWXN PHOXDVNDQ SHQGLGLNDQ ZDUL
SHQDPEDKEDLNDQ WHUKDGDS VLVWHP NXULNXO XPD/HRDL@ID G D
NXULNXOXP NRPSUHKHQVLI\DQJ PHUDQJNXPL SHOEDJDL WDUL|
DGDODK SHQWLQJ 6HWLDS SHODMDUDQ KHQGDWODK GILPLANXW
GHQJDQ PHPHFDKNDQ SHUJHUDNDQ WHUVHEXW NHSDGD ODQJI
SHQHJXKDQ SRVLWLI PHPEDQWX NDQDN NDQDN PHPDKDPL GI
PHPDLQNDQ SHUDQDQ SHQWLQJ GHQJDQ ODJX \D QW WLIDRD N C
PHPEDQWX SHQ\HJHUDNDQ SHUJHUDNDQ $ODW SHWDJD VHS
PHQLQJNDWNDQ SHQJDODPDQ SHQJOLEDWDQ GDQ GHLQID OHP:
WDUL GL SHULQJNDW SUDVHNRODK DGDODK VHODUWNG®)XQRDQ F
6WDQGDUG 3UDVHNRODK .HEDQJVDDQ LDLWX RBQDKDW DL
ODOD\VLD 2EMHNWLI \DQJ GLQ\DWDNDQ LQL QIMDWD G LIUOQWWIOND
.HPDQXVLDDQ LDLWX PHQJHQDOL ZDULVDQ EXG DLDZRWDLIKD QW X
EXGD\D VHSHUWL WDULDQ WUDGLVLRQDO SHW®X ® HDHDUY K HQDDOS
DGDODK VDWX KDUWD ZDULVDQ \DQJ WERDW WBND LLA/SD SAQPID
WUDGLVL WHUVHEXW SHUOX GLWXUXQNDQ NHSDGD JHQHUDVL E

.DMLDQ LQL \DQJ EHUWXMXDQ XQWXN PHPEDQJXQNDQ VDW
WDULDQ ]DSLQ ODOD\VLD GDODP NDODQJDQ NDQDNHS DB WM BH D
BWUXFWXUDO ORGHO ,60 3HQGHNDWDQ LQL $SHUMWD SDGIDW D &)

XQWXNPHQJDQDOLVLY NHUXPLWDQ VLVWHP GDQ &R WXNP H (
NRPSOHNV DWDX PHOLEDWNDQ EDQ\DN IDNWRU GL GDODPQ\D
HW DO OHWRGRORJL ,60 LDODK VDWX SUWRNWYX S HWEHI@HDRVF
GLVWUXNWXUNDQ NH GDODP VLVWHP PRGHO \DQJ NRRBQHKHOQ
XUXWDQ GDQ WXMXDQ SHUKXEXQJDQ NRPSOHNV DQWDUD HOHP
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&DUD KLGXS PDV\DUDNDW OHOD\X\DQJND\D GHQHND GPRRODOQRG
JHUDN WDUL OHPDK JHPDODL \DQJ PHQMD G LP® R PEEHIQ W X HY Q GIC
WUDGLVRQDO VXGDK WLGDN PHQGDSDW WHPSHDSD B KD RP P\
HJOREDOLVDVL EXGD\DY ORKG )DG]LO %DGUXO +LVBP®XGDQ 5F
PHQHQJHODPNDQ EXGD\D SULEXPL .HULVDXDQ LQ VN SHIDINOGWL E |
PHOD\X GDUL DVSHN WDULDQ WLGDN KLODQJ EH DLW X WWDXXMXVIDQC
XQWXN SHUVHPEDKDQ PDMOLYV PDMOLYV N HQDPSDNDWY HAHMHHQW ¥
JHUDN \DQJ PHQJDQGXQJL JHUDNDQ WXEXK EDGDQ \DQJ PHF
3HUJHUDNDQ PHUXSDNDQ VDODK VDWX DVSHN S&DNHPEPDN D Q
BHODOXQ\D DVSHN SHUJHUDNDQ GL SUDVHNRODK OHEGE@HQXP
GDQ PRWRU NDVDU 8QWXN PHQJXDVDL NHPDKLUDQ LQL JXUX
NHPDKLUDQ LQL GLFDSDL PHODOXL DNWLYLWUSHNUPDWQ DWW X6VHE
EROHK PHPEDQWX NDQDN NDQDN NDQDN PHQFDSDL NKHBPDKLUD:
SHUJHUDNDQ SHUJHUDNDQ \DQJ SHUOX GLOD NXND ¢/ i§PmDWHP W H
ODQJVXQJPHQHUDSNDQ SHUJHUDNDQ NUHDWLI| @ DOD NXONDP &
WDULDQ EROHK PHQJXDWNDQ PRWRU KDOXV NDQDN ROLQDN /D Q
VHQGLUL VHFDUD WLGDN ODQJVXQJ GDSDW PHQJXD® NXQDPRW
EROHK GLMDGLNDQ VHEDJDL DNWLYLWL GD O PR 3HRQJE MPHIUDLQAG I
DZDO VHODUL GHQJDQ PDWODPDW XQWXN PHODKVYD®DR R BIQ\DLN
'\PHQW GDQ &ROHPDQ

3HUJHUDNDQ GDODP WDULDQ VHEHQDUQ\D ER O HKIPGIPX S XN (
NDQDN 6DQVRP OHODOXL SHUJHUDNDQ GD @ W MWDWLPE @ H ¢
WUDGLVRQDO VHFDUD WLGDN ODQJVXQJ PH ONDML @ 1 \GLLSODLNXNNE
PHQJXDWNDQ GD\D LQJDWDQ NHSDGD NDQDN NDQRNNUDBRQ®O P}
\DQJ SHUOX GLODNXNDQ PHQJLNXW UHQWDN PX]LNDND@DP SH
PHQGDSDW UDQVDQJDQ GDQ EHUWLQGDNEDOEBQSHBD UDDIQIVNW
SHUJHUDNDQ DNDQ EHUWDPEDKEDLN PHODOXL ODWWKIE@ 7VI
3UDPOLQJGDQ 6DPXHOVVRQ SHUJHUDNDQ GDODRNIDULDQ
SHQLQJIJNDWDQNHVLKDWDQNDQDN NDQDN RH @MDXL NOHDSDIGID YD
NDQDN LD FHQGHUXQJPHPSXQ\DL GLVLSOLQ GLUVYRMQD@&/GQOJL
EXGD\D =LKURQLH 7DULDQ WUDGLVLRQDO DRGHUDKI PH Q
VRVLDO GDQ HNVSUHVL SHULEDGL GDQ HPRVL .BIY HKROL WG HIP
\DQJ PHPEHULNDQ NHVHURQRNDQ NHSDGD LQGLYLGXBDD PHQL
BHODLQLWX VHWLDS ODQJNDK GDQ NHGXG XND®GDQ DIPQM E DI DI
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NHUDQD EDQ\DN ODQJNDK GLODNXNDQ SDGD WDSDNQWDINGL 20|
DOWHUQDWLI\DQJPHQDULN XQWXN NDQDN NDQDNNNBLO XQW X

. HKDGLUDQ XQVXU XQVXU WDULDQ OXDU \DQJ W/DGNXIJ\DH O C
PHQLPEXONDQNHELPEDQJDQDSDELOD WD UL D QHQUD® IV LPRGGIDO
JEX EDSD GDQ JXUX VHQGLUL VHULQJ PHQGHGDKNDQ NDQDN |
GDULSDGD EDUDW GDQ WDULDQ WDULDQ \DQJ &R GWR K/ N D@QLDQ
NDQDN VHULQJ GLSHUGHQJDUNDQ GHQJDQ ODJX OMJSKIDUN PHP
'DQFH’ 360OHHS\ OXPP\" GDQ ODLQ ODLQ ODJL \DQJ &DQJDW P
SHUJHUDNDQ NDQDN NDQDN 'L SHULQJNDW SUDVHRDROND GH Q
MXJD PHQ\HOLWNDQ ODJX ODJX PRGHQ NHUDQD NHEIDQJWNDQ N
EDUX /DJX ODJXLQLGLJXQDNDQVDPDDGD G®GD®O DR B/H I VN DIL
GDQ SHPEHODMDUDQ 20HK LWX SHQJDUXK EXGD\WLOYIW SHU
GLHNVSUHVLNDQ PHODOXL SHQGLGLNDQ SDGD S H BIQUIINDIW D Z
LDODK PHPSHUNHQDONDQ WDULDQ WUDGLVLFOPXMEINBYGD JHQ

*XUX JXUX SHQGLGLNDQ DZDO MXJD NHEDQ\DNDQ WLGDN P}t
WDULDQ WUDGLVLRQDO %HUGDVDUNDQLSHP B U KHWYDXQS HS\BIE
NDQDN NDQDN WDULDQ PRGHQ GLMDGLNDQ EDKDQ SHUVHPED
EHUSDQGXNDQ YLGHR VHSHUWL 3\RXWXEH"~ 20HK LWXQIXUX JX
PHQJDMDU WDULDQ WUDGLVLRQDO EHUDVDVWDRH BB U DML
EHUVDPD NDQDN NDQDN VXSD\D VHQL LQL WHUXV GDINKD\DW |
SXSXV %HUGDVDUNDQ VRURWDQ NDMLDQ \DQJ GLEXDW PDND \
PRGHO ODQJNDKVLODQJWHSXNGDODPWDULDQOR SUD ¥BGRO/M
GHQJDQ PHQJHQDO SDVWL HOHPHQ HOHPHQ GDODPQRGH® OD
ODOD\VLD GDODP NDODQJDQ NDQDN NDQDN SUDVHNRODK G
PHQJXQDNDQ ,QWHUSUHWLYH 6WUXFWXUDO ORGHOOLQJ ,60

0(7$'2/2*, .$-,$1

BHFDUD GDVDUQ\D NDMLDQ LQL PHQJJXQDNDQ SHQGHNDWDQ
SHUVHWXMXDQ SDQHO \DQJ GLODQWLN XQWXN RHQEDS@IDIQH V
DQWDUD HOHPHQ GDODP ODQJNDK VLODQJ WNB YN RQQWN WSUH
BWUXFWXUDO ORGHOLQJ ,60 LDODK NDHGDK DQDGDWLV \DC
PHQHUDQJNDQ KXEXQJDQ DQWDUD SHOEDJDL HOHPH@OGRODP V|
1XUXO5DELKDK 'DODP ,60 XQVXU XQVXULQL GLNWHQDO SD
VWUXNWXU KLHUDUNL PHUHND GDQ LQWHUDNVL DVNHWPDD ¥NH U |
PHQJHQDO SDVWL XQVXU XQVXU \DQJ EHUNDLWDQ PHQHQWX
PHQFLSWD PDWULNV WDIVLUDQ PHPEDQJXQMNIXR 8RGHOX Q/MDNDI
NDHGDKLQL ,60 PHPEDQWX PHQJJDPEDUNDQ VHF DODCHOMAHK S H
GDODP VLVWHP PHQMDGLNDQQ\D OHELK PXGDK XQWXN PHPDK
PHUHND
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3$1(/3%$.%$5 .%-,%1

'DODP NDMLDQ LQL ,60 GLIXQDNDQ XQWXN PHPEDQQ@WSQDHO
SHUNDLWDQ DQWDUD HOHPHQ GDODP PHPEDQJXQNQQIPR®HO C
PDOD\VLD GDODP NDODQJDQ NDQDN NDQDN SUDV GDROD K DX M
NHSDNDUDQ PHUHND GDODP ELGDQJ3HQGLGLNDQ®ZW X QWG NN
EHNHUMDVDPD GDODP EHQJNHO GDODP WDXOL\B RN PO P 5 D [(DAKLGN
PRGHO

SDNDL .HOD\DNEL .HSDNDU 3HQJDODPDC

w

,MDIDK NHGF 6HQL 7DUL

3 ,MD]DKNHGR 3HQGLGLND
NDQDN NDQ
3 ,MD]DK 6DUM 3HQGLGLND
NDQDN NDQ
3 ,MD]DK 6DUM 3HQGLGLND
NDQDN NDOQ
3 ,MD]DK VDUN B6HQL WDUL
3 ,MD]DK 6DUM 3HQGLGLND
NDQDN NDQ
3 ,MD]DK 6DUM 6HQL 7DUL

$1$/,6,6'$7$

'DWD GDODP NDMLDQ LQL GLDQDOLVLV PHQJJXQDXNDADDSIHERIHNL
GLIJXQDNDQ EDJL PHPEDQJXQNDQ GDQ PHUHND EHQWXN PRGHO
GLSLOLK 3HQJXPSXODQ GDWD PHQHUXVL SHQGHNDWDQ ,60
SHPEROHKXEDK \DQJ EHUNDLWDQ GHQJDQ PDVDODK LVX NDMI
HOHPHQ VHFDUD NRQWHNVWXDO UHOHYDQ GDQ VHWHUXWDQ\D
PHPEHQWXN PRGHO VWUXNWXU \DQJ GLSDQJJLO ,60 KRQWDUD E
.60 DQWDUDQ\D KXEXQJDQ NRQWHNVWXDO DQWDUD HOHPH:!
SHQJHWDKXDQ NHSDNDUDQ GDQ SHQJDODPDQ SDQHDZIONDU \D
NDQDN NDQDN GDQ WDULDQ ]DSLQ NDQDN NDQDN
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'$3%$7%1 .%5-,%1

'‘DSDWDQ NDMLDQ GDODP NDMLDQ LQL PHPSXQ\DL VORI®DHOD QJN
ODQIJNDKVLODQJWHSXNGDODP WDULDQ |]DSLQWDNORADKD GDOD

/IDQJINDK

. XPSXODQ SDNDU VHUDPDL RUDQJ\DQJWHUGLURGDQUSRGR F
WDULDQ \DQJ PHPSXQ\DL SHQJDODPDQ PHOHELK . ¥X\P3RKO® GDOL
SDNDULQL WHODKPHQJHQDO SDVWL GDQ P H QVUHN®IXUDOLIONDQQ MOH-E
XQWXN WDULDQ =DSLQ 0DOD\VLD 'DSDW D QWDMLDIL LISHOGHW HR
NXPSXODQ SDNDU \DQJ GLSLOLK PHODOXL WHNQLANQJ GRSSE EUKD
+DVLOQ\D NXPSXODQ SDNDU PHQFDSDL NHVHSDN DWDNKOQ Q\C
GDODP -DGXDO GLSLOLK XQWXN PHPEDQJXQNDQ ORGHO ODQ.
ODOD\VLD GDODP NDODQJDQ NDQDN NDQDN SUDVHNRODK

/$1%.$+6,/$1* 7(38.

(OHPI

SW D F 1R (OHPHQ
.DNLNDQDQ PHPEXND NHVLVLNDQDQ GDQ NDNL I
6(57$ WDQJDQ NDQDQ PHPEXND NHVLVLNDQDQ G
6HWHP S GLVLVLSLQJJIDQJ
0XOD .DNLNLULPHPEXND NHVLVLNLULGDQNDNLNDQI
6(57$ WDQJDQ NLUL PHPEXND NHVLVLNLUL GDQ \
VLVL SLQJJDQJ
.DNLNDQDQGDBNDNLNLULPHODQJNDKNHKDGE
5L0DO] WDQJDQPHQJIJKD\XQ NHKDGDSDQ
+DG§S[ .DNLND%DQGLD%JNDWVHGLNLWCHN%WDQJDQN\
NLUL GDOQ NHPXGLEDQ PHQHSXN WDQJDQ NLCUL
——————————fﬁNtNﬁQﬁQ@ﬁgﬂﬁﬁﬁﬁﬁﬂtﬁﬂﬂﬁ%Vt@TNHEHOD
WDQJDQPHQJIJKD\XQ NHKDGDSDQ
DNL NDQDQ GLDOQJNDW VHGLNLW GDQ WDQJDQ N
6LODQJ NLUL "D RN XS DQPHQHSXN\NDQf%QN@ULQ
S .DNLNDQDQ PHPEXND NHVLVLNDQDQ GDQ NDNL |

6(57$ WDQJDQ NDQDQ PHPEXND NHVLVL NDQDQ G

GLVLVLSLQJJIDQJ

.DNL NLUL PHPEXND NHVLVLNLUL GDQ NDNL NDQ!
BHWHPS 6(57$ WDQJDQ NLUL PHPEXND NHVLVLNLULGDQ \
$NKLU VLVL SLQJJDQJ
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/IDQJINDK

5HND EHQWXN GDQ SHPEDQJXQDQ ORGHO /DQJNDK 6LODQJ 7HS
GDODP NDODQJDQ NDQDN NDQDN SUDVHNRODK PHODOXL SHQG!
6WDU &RQFHSW ,60 GLEHQWXN GHQJDQ NHVHSDNDWDQ SDNDU C

5DMDK ORGHO /DQJNDKG6LODQJ7HSXN=DSLQODOD\VLD

/IDQJINDK

$NKLUQ\D ORGHO /DQJNDK 6LODQJ 7THSXN 'DODP 7@QUNDQDNDSLQ
NDQDN SUDVHNRODK GLEHQWDQJNDQ NHSDGD NXPSXODQ SD
NHVHVXDLDQ VHWLDS SHUJHUDNDQ GDODP O DQIN\IDKQVR.R®IQ 1 N/
NH DWDV PRGHO PHQJLNXW SDQGDQJDQ SDNDU ODND NXPSXO
XQWXNPHQHULPD PRGHO\DQJGLEHQWDQJNDQ WDQSBNEEDUD(
EHUKXMDK VHWLDS KXEXQJDQ DQWDUD HOHPH®Q WOSHBY L\ BQ.D\L
5DMDK

'$3$7$1'$13(5%,1&%1*%1

'DODP VHWLDS SHUJHUDNDQ WDULDQ ]DSL@WLO PWQ DLRHKMSKQ X
PX]LN DWDX WDQSD PX]LN 3HUJHUDNDQ GDODP /DQUUNDKQBNODQ
WHODK PHQJXDVDL SHUJHUDNDQ DVDV GDODP AWRQUND® DD X X
SHUJHUDNDQ LQL PHQJLNXW DUDK EHUGDVDUNDQ WHO®SR PX]
SHUJHUDNDQ LQL DNDQ PHQJLQGDKNDQ ODJL WRWLDXONQGBOURQ'|
PHQJJXQDNDQ ,60 GDODP NDMLDQ LQL PHQXQMXNNDQ HOHPHQ
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EHUGDVDUNDQ NHSDNDUDQ GDQ SHQJXDVDDQ JXUX RNEIDMDU
HOHPHQ GDQ 1DPXQ SHUJHUDNDQ ODQJNDK VLODQXV®I S X!
VHSHUWL EHULNXW

x /IDOXDQ D E F G
x /IDOXDQ D E H+G
Xx /IDOXDQ D E H I

OHQJIJDODNNDQ NUHDWLYLWL GDQ HNVSUHYVLUGDWQL DOXPOOND K
NDQDN KDUXV GLEHUL SHOXDQJ XQWXN PHQDPEDK EDNDW XQL?
XUXWDQ WDULDQPHUHNDVHQGLUL 'LVDPNDQ PEROXMD W Q/HQJ
NRQWHNV EXGD\D VHMDUDK GDQ NHSHQWLQJDQ WDULDQ P
SHQJKD\DWDQ EXGD\D OHQJDMDU WDULDQ WUDGQRNVLIDROQG DQM X
NHUMDVDPD .DQDN NDQDN EROHK PHQDUL VHFDODVEHUSNBVYDMQ
EHUSDVXNDQ GDQ NHUMDVDPD %HUJLOLU JLOLU SAHQEDNKAW |
VHPDVD PHQDUL DGDODK NHPDKLUDQ SHQWLQJ XQWXN GLYV
PHQJIJDODNNDQ NHWHUDQJIJNXPDQ GDQ PHPELQD SHUVDKDEDYV
NHVHOXUXKDQ

6HSDQMDQJ SURVHV SHQJDMDUDQ DGDODK SHQWL@DINXQWXN
NDQDN OHQJLNWLUDIXVDKD SHQLQJNDWDQ GDQ NHWDBDKDQ F
GLUL PHUHND OHQJDGDNDQ SDPHUDQ DWDX SHUVHPEDXDW EH
PHPEHUL SHOXDQJ NHSDGD NDQDN NDQDN XQWXN PHQXQMXNN
OHQJDMDU WDULDQ WUDGLVLRQDO NHSDGD NDQDN \WWIMQ@DN SU|
PHQJJHPELUDNDQ GDQ PHQJDV\LNNDQ \DQJ PHQ\HVXDLNDQ GL
SHUNHPEDQJDQ PHUHND 'HQJDQ PHPXSXN SHQJKD\DWD@ EXGD
SDUD SHQGLGLN EROHK PHQFHWXVNDQ NHFLQWRRQ VO SHD\DP
NDODQJDQ NDQDN NDQDN SUDVHNRODK

.(6,038/$1

OHODOXL NDMLDQ LQL PRGHO\DQJ GLKDVLONDQ G B)SIDMLBHIQMD
PHPSXQ\DL NHPDKLUDQ GDODP PHQJDMDU WBNDR®WQ DHEW B KK ¢
NHSDGD NDQDN NDQDNWHQWDQJEXGD\D PDVDDUDRIPWPBROQ\VL
EDQ\DN NHEDLNDQ GDODP PHQLQJNDWNDQ SHUNHPEDQJDQ ND
PHPHOLKDUD ZDULVDQ EXGD\D PHUDQJVDQJ SH WMDXQPIE XIKNDION R
PHQ]DKLUNDQ HNVSUHVL HPRVL GDQ PHPXSXN SIQDIDEXDQ V|
SHOXDQJNHSDGD NDQDN NDQDN PHPDKDPLGDQ PHQGDODPL VF
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3(1*+$5*$$1

.DMLDQ SHQ\HOLGLNDQ LQL DGDODK *HUDQ 3HQ\HOL GUNIMQ /XD
3HQ\HOLGLNDQ )XQGDPHQWDO )5*6 GDULSD GIULDEDIHIY BM QL
7LQJJL 3HQJKDUJDDQ MXJDNHSDGD DKOLDNDGHPUNWNHODEDW
GDODP PHPEHUL QDVLKDW GDQ ELPELQJDQ GDODP PHQJXPS:
NHSHUOXDQ UHND EHQWXN PRGHO LQL

58-8.%1

$XOLD $UVLOD :LJDULQJW\DV 6UL.DWRQLQJVLHKOD O X L HHP DLFDSAXD
7DUL 'RQJIJNOOQDNO 2EVHVL -XUQDO 3HQGLGIDNB® $QDN 8VLD 'L

&KDW]JLKLGLURJORX 3 &KDW]JRSRXORV ' /A\NHVDWWV R®JDQ
SBUHVFKRROHUV 6HQVRULPRWRU 6\QFKURQL]DWLRQ % D
7/TLPBHUFHSWXDO DQG PRWRU VNLIOOV
KWWSV GRL RUJ

“\PHQW - &ROHPDQ % 7TKHLQWHUVHFW L RIORKE WKW URD® R
HDUO\FKLOGKRRGHGXFDWRUV GXULQJRXW\SBRO S30VIDD Q3-HRWKF
RI (DUO\ FKLOGKRRG

'MLEUDQ )DUKDQD 3DPXQJNDV -RNR 3HPEHPXOMDWID Q 7
$VSHN 3HUNHPEDQJDQ $QDN 8VLD 'LQL -XUQDO 2E®HVL -XU
REVHVL Y L

(OLWD 0 ' 6XEL\DQWRUR 6 B5RHPLQWR\R O 'D@SHSBPWQWI
(IWUDFXUULFXODUV LGURFPAHGWQIM BF MVEKRIOWK ,QWHUQDWL
$UWV /DQIJXDJHDQG &XOWXUH ,&$/&

KWWSV GRL RUJ DVVHKU N

I\NHVDV *HRUJLRYV 7KH 7UDQVIRUPDW L RQARWRU, WML SNHLARR,
([LVWHQFH 7KH (I THFWLYHQHVYV RI OXVLF ORY HPIHRWK(I& XF L
SUHVHUYDWLRQ RI 2XU &XOWXUDO +HULWDJH -RXUQDO RI (

MHWV Y L

IRXNLD .DSRGLVWULD 'LPLWULYVY &KDW]RSRXORYV RW *UHH?!
LPSURYLQJ EDODQFH Rl \RXQJ FKLOGUHQ 5HVHDUFK LGQ
|2’

ORKDPPHG , 5 B6KDQNDU 5 %DQZHW ' . O XM ARBMLE@ENOH
RXWVRXUFLQJ $Q ,60 EDVHG L/QXWHBYRPMM\R QDQDRDBGPDS
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ORKG 5LGKXDQORKG -DPLO 1XUXOS5DELKDK ODW 1RK HS
3HQ\HOLGLNDQ 5HND %HQWXN GDQ 3HPEDQJXQDQ ,]JUD 1RK
ADLVDU3UHVWLJHSHVRXUFHV

3IRKO + *DOOXV 3 DQG 7KRPDV , QW /XSS IOW E K B L\QV
ULVNOYWHUQDWLRQDO -RXUQDO RI 3K\VLFDO 'LYRMULEXR/LRQ
Ss KWWSV GRL RUJ

5D]DOL ORKG %DGUXO+DVVDQ $EGXO /DWIQD$VVRFLDW!

3(08/,+$5%$%1 :$5,6$1 7(53,1**,5 0(1$1**$3 3(5$1$1m(',8
6,1(0$ -XUQDO .RPXQLNDVL ODOD\VLDQ -RXUQDO RI &RPPXQL

6DQVRP $GULHQQH OLQGIXO SHGDJRJ\LQ GDQFH KXRQRUL
'DQFH (GXFDWLRQ
7VRPSDQDNL (OHQL 7KH (IlHFW Rl &UHDW LY HROIRAYDH\PLHFQ W

ORWRU 6NLOOV RI 3UH 6FKRRO &KLOGUHQ G5HYLHZ RI (
UHV Y Q S

'DOOHUVWHGW &HFLOLD 3UDPOLQJ 1LNODVHGD®RXFAV\DRIEG .
9RLFLQJ (PERGLHG .QRZLQJ $FFHVVLQJ DQG 'HYHORSLQJ
ORYHPHQW B6NLOOV B

=LFKURQLH 6DUL .DW] 'DQFH UK\PHV DV ERKG U R OLOAD D@
NQRZOHGJH RI FXOWXUDO WUDGLWLRQ LQ HDUO\ BKLOGKRR
ODUFK &KLVLQDX &KLVLQDX 7LSRJUDILD 3ULQW &DU
,6%1

:DUILHOG - $'HYHORSLQJ , QWHUFRQQHFRWHG@DWULFHYV L
7TUDQVDFWLRQV RQ 6\VWHPVOHQDQG &\EHUQHWLFV 9RO ,9
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