
GUV1#)1$1#:HVWVWUDWH#+*HR'HOIW,
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'H#DFWLHYH#EDUULqUH
(LQGUDSSRUW



$XWHXUVUHFKWHQ
$OOH# UHFKWHQ# YRRUEHKRXGHQ1#1LHWV#XLW#GH]H# RSJDYH#PDJ#ZRUGHQ# YHUYHHOYRXGLJG/# RSJHVODJHQ# LQ
HHQ#JHDXWRPDWLVHHUG#JHJHYHQVEHVWDQG#RI#RSHQEDDU#JHPDDNW/# LQ#HQLJH#YRUP#RI#RS#HQLJH#ZLM]H/
KHW]LM#HOHNWURQLVFK/#PHFKDQLVFK/#GRRU# IRWRNRSLHsQ/#RSQDPHQ#RI#RS#HQLJH#DQGHUH#PDQLHU/#]RQGHU
YRRUDIJDDQGH#VFKULIWHOLMNH#WRHVWHPPLQJ#YDQ#6.%1
+HW#LV#WRHJHVWDDQ#RYHUHHQNRPVWLJ#DUWLNHO#48D#$XWHXUVZHW#4<45#JHJHYHQV#XLW#GH]H#XLWJDYH#WH#FLWH0
UHQ# LQ#DUWLNHOHQ/#VFULSWLHV#HQ#ERHNHQ#PLWV#GH#EURQ#RS#GXLGHOLMNH#ZLM]H#ZRUGW#YHUPHOG/#DOVPHGH#GH
DDQGXLGLQJ#YDQ#GH#PDNHU/#LQGLHQ#GH]H#LQ#GH#EURQ#YRRUNRPW/#%�%'H#$FWLHYH#%DUULqUH#0#(LQGUDSSRUW%/
GHFHPEHU#5334/#6.%/#*RXGD1%

$DQVSUDNHOLMNKHLG
6.%#HQ#GHJHQHQ#GLH#DDQ#GH]H#SXEOLFDWLH#KHEEHQ#PHHJHZHUNW/#KHEEHQ#HHQ#]R#JURRW#PRJHOLMNH
]RUJYXOGLJKHLG#EHWUDFKW#ELM#KHW#VDPHQVWHOOHQ# YDQ#GH]H#XLWJDYH1#1RFKWDQV#PRHW#GH#PRJHOLMNKHLG
QLHW#ZRUGHQ#XLWJHVORWHQ#GDW#HU# WRFK# IRXWHQ#HQ#RQYROOHGLJKHGHQ# LQ#GH]H#XLWJDYH#YRRUNRPHQ1# ,HGHU
JHEUXLN#YDQ#GH]H#XLWJDYH#HQ#JHJHYHQV#GDDUXLW# LV#JHKHHO#YRRU#HLJHQ# ULVLFR#YDQ#GH#JHEUXLNHU#HQ
6.%#VOXLW/#PHGH# WHQ#EHKRHYH#YDQ#DO#GHJHQHQ#GLH#DDQ#GH]H#XLWJDYH#KHEEHQ#PHHJHZHUNW/# LHGHUH
DDQVSUDNHOLMNKHLG#XLW#YRRU#VFKDGH#GLH#PRFKW#YRRUWYORHLHQ#XLW#KHW#JHEUXLN#YDQ#GH]H#XLWJDYH#HQ#GH
GDDULQ# RSJHQRPHQ# JHJHYHQV/# WHQ]LM# GH# VFKDGH#PRFKW# YRRUWYORHLHQ# XLW# RS]HW# RI# JURYH# VFKXOG
]LMGHQV#6.%#HQ2RI#GHJHQHQ#GLH#DDQ#GH]H#XLWJDYH#KHEEHQ#PHHJHZHUNW1

&RS\ULJKWV
$OO#ULJKWV#UHVHUYHG1#1R#SDUW#RI#WKLV#SXEOLFDWLRQ#PD\#EH#UHSURGXFHG/#VWRUHG#LQ#D#UHWULHYDO#V\VWHP/#RU
WUDQVPLWWHG/#LQ#DQ\#IRUP#RU#E\#DQ\#PHDQV/#HOHFWURQLF/#PHFKDQLFDO/#SKRWRFRS\LQJ/#UHFRUGLQJ#DQG2RU
RWKHUZLVH/#ZLWKRXW#WKH#SULRU#ZULWWHQ#SHUPLVVLRQ#RI#6.%1
,W# LV#DOORZHG/# LQ#DFFRUGDQFH#ZLWK#DUWLFOH#48D#1HWKHUODQGV#&RS\ULJKW#$FW#4<45/# WR#TXRWH#GDWD# IURP
WKLV#SXEOLFDWLRQ#LQ#RUGHU#WR#EH#XVHG#LQ#DUWLFOHV/#HVVD\V#DQG#ERRNV/#XQOHVV#WKH#VRXUFH#RI#WKH#TXRWD0
WLRQ/# DQG/# LQVRIDU# DV# WKLV# KDV# EHHQ# SXEOLVKHG/# WKH# QDPH# RI# WKH# DXWKRU/# DUH# FOHDUO\#PHQWLRQHG/
%�%7KH#$FWLYH#%DUULHU#0#)LQDO#UHSRUW%/#'HFHPEHU#5334/#6.%/#*RXGD/#7KH#1HWKHUODQGV1%

/LDELOLW\
6.%#DQG#DOO#FRQWULEXWRUV# WR# WKLV#SXEOLFDWLRQ#KDYH# WDNHQ#HYHU\#SRVVLEOH#FDUH#E\# WKH#SUHSDUDWLRQ#RI
WKLV#SXEOLFDWLRQ1#+RZHYHU/#LW#FDQ#QRW#EH#JXDUDQWHHG#WKDW#WKLV#SXEOLFDWLRQ#LV#FRPSOHWH#DQG2RU#IUHH#RI
IDXOWV1#7KH#XVH#RI#WKLV#SXEOLFDWLRQ#DQG#GDWD#IURP#WKLV#SXEOLFDWLRQ# LV#HQWLUHO\#IRU#WKH#XVHU*V#RZQ#ULVN
DQG#6.%#KHUHE\#H[FOXGHV#DQ\#DQG#DOO# OLDELOLW\# IRU#DQ\#DQG#DOO#GDPDJH#ZKLFK#PD\# UHVXOW# IURP# WKH
XVH#RI# WKLV#SXEOLFDWLRQ#RU#GDWD# IURP# WKLV#SXEOLFDWLRQ/#H[FHSW# LQVRIDU#DV# WKLV#GDPDJH# LV#D# UHVXOW#RI
LQWHQWLRQDO#IDXOW#RU#JURVV#QHJOLJHQFH#RI#6.%#DQG2RU#WKH#FRQWULEXWRUV1



,

7LWHO#UDSSRUW 6.%#UDSSRUWQXPPHU
'H#$FWLHYH#%DUULqUH 610336

(LQGUDSSRUW 3URMHFW#UDSSRUWQXPPHU
610336

$XWHXU+V, $DQWDO#EODG]LMGHQ
GUV1#)1$1#:HVWVWUDWH 5DSSRUW=#65
LU1#'1#3HUHERRP %LMODJHQ=#FG0URP

8LWYRHUHQGH#RUJDQLVDWLH+V,#+&RQVRUWLXP,
'60#/LPEXUJ#%9#+LQJ1#01-1#$QJHQHQW/#37907:9957;,
.HPLUD#$JUR#3HUQLV#%9#+LU1#3151#0HUWHQV/#34305<856<6,
*HPHHQWHOLMN#+DYHQEHGULMI#5RWWHUGDP#+LQJ1#:1$1#YDQ#+DWWHP/#3430585477:,
*HPHHQWHZHUNHQ#5RWWHUGDP#,QJHQLHXUVEXUHDX#+LQJ1#$1*1#YDQ#9OLHW/#34307;<9534,
+%*#*URXS#7HFKQRORJ\#+LU1#&1(1+101#%XLMV/#3:306:553:<,
+%*#&LYLHO#*URQGWHFKQLHN#+LU1#(1-1#+XLGHQ/#34;508<3896,
+%*#&LYLHO#0LOLHX#+LQJ1#$1%1#6ODJPROHQ/#34;508<37;7,
*HR'HOIW#+LU1#'1#3HUHERRP/#348059<6:66,

8LWJHYHU
6.%/#*RXGD

6DPHQYDWWLQJ
'LW#UDSSRUW#EHVFKULMIW#KHW#UHVXOWDDW#YDQ#KHW#SURMHFW# *GH#$FWLHYH#%DUULqUH*1#2QGHU]RHN# LV#YHUULFKW#QDDU#GH#WRH0
SDVEDDUKHLG#YRRU#GH#YHUZLMGHULQJ#YDQ#HHQ#PRELHOH#QLHW0ELRORJLVFK#DIEUHHNEDUH#YHURQWUHLQLJLQJ#PHW#]ZDUH
PHWDOHQ#+NRSHU/#QLNNHO#HQ#]LQN,#HQ#DUVHHQ#XLW#KHW#JURQGZDWHU1#$OV#PRJHOLMNH#EDUULqUHPDWHULDOHQ#]LMQ#JODXFR0
QLHW/#S\UROXVLHW#HQ#]HROLHW#RQGHU]RFKW1#3URFHVIDFWRUHQ#GLH#YDQ#JURWH#LQYORHG#]LMQ#RS#GH#NHX]H#YDQ#PDWHULDOHQ/
GXV#RS#GH#SHUIRUPDQFH#YDQ#GH#EDUULqUH/#]LMQ#YDVWOHJJLQJVFDSDFLWHLW/#FRQFHQWUDWLHV#DDQ#DDQZH]LJH#YHURQW0
UHLQLJLQJHQ#HQ#DQGHUH#RSJHORVWH#VWRIIHQ#+]RXWQLYHDX,/#S+#HQ#GH#PDWH#YDQ#HYHQZLFKWVLQVWHOOLQJ1
*HJHYHQ#GH#YDULDWLHV# LQ# UXLPWH#HQ# WLMG# YDQ#GH#JURQGZDWHUNZDOLWHLW#ELM#GH# LQ#GLW#RQGHU]RHN#PRGHO# VWDDQGH
FDVH#HQ#GH#EHYLQGLQJHQ#LV#KHW#YRRUVFKULMYHQ#YDQ#HHQ#PLQ#RI#PHHU#KRPRJHHQ#XLW#ppQ#RI#WZHH#PDWHULDOHQ#RS0
JHERXZGH#EDUULqUH#YDQ#FLUFD#4#P#GLNWH#DOV#VDQHULQJVPDDWUHJHO#LQ#GH#SUDNWLMN#QLHW#KDDOEDDU1#(YDOXDWLH#YDQ#GH
UHVXOWDWHQ#ZLMVW#HURS#GDW#YRRU#GH#RQGHU]RFKWH#ORFDWLH#GH#YHUZDFKWH#OHYHQVGXXU#ELM#HHQ#YHUGHUH#RSWLPDOLVDWLH
YDQ#GH#JHQRHPGH#SURFHVIDFWRUHQ#YRRU#]ZDUH#PHWDOHQ#DO#JDXZ#HHQ#IDFWRU#43#0#83#KRJHU#NDQ#NRPHQ#WH# OLJ0
JHQ#+ELMYRRUEHHOG#YRRU#]LQN#8#0#58#MDDU#LQ#SODDWV#YDQ#3/8#MDDU,1#%LM#GH#WRHSDVVLQJ#]DO#HU#VSUDNH#]LMQ#YDQ#PDDW0
ZHUN#WRHJHVQHGHQ#RS#GH#YDVW#WH#OHJJHQ#YHURQWUHLQLJLQJ#LQ#UHODWLH#WRW#GH#VDPHQVWHOOLQJ#YDQ#ERGHP#HQ#JURQG0
ZDWHU1
+HW#JHKHOH#SURMHFWUHVXOWDDW#RYHU]LHQG/#LV#KHW#GDQ#RRN#QLHW#XLWJHVORWHQ#GDW#HU#YRRU#FRPELQDWLHV#YDQ#YHURQWUHL0
QLJLQJHQ#EDUULqUHPDWHULDOHQ#WH#NLH]HQ#]LMQ#ZDDUPHH#HHQ#KDDOEDUH#VDQHULQJVPDDWUHJHO#WH#UHDOLVHUHQ#LV1

7UHIZRRUGHQ
*HFRQWUROHHUGH#WHUPHQ= 9ULMH#WUHIZRRUGHQ=
EDUULqUH/#GHVRUEHUHQ/#HPLVVLHUHGXFWLH/#PDWHULDDO0
EHSURHYLQJ/#VRUSWLH/#]ZDUH#PHWDOHQ

7LWHO#SURMHFW 3URMHFWOHLGLQJ
'H#$FWLHYH#%DUULqUH *HR'HOIW

+LU1#'1#3HUHERRP/#348059<6:66,

'LW#UDSSRUW#LV#YHUNULMJEDDU#ELM=
6.%/#3RVWEXV#753/#5;33#$.#*RXGD



,,

5HSRUW#WLWOH 6.%#UHSRUW#QXPEHU
7KH#$FWLYH#%DUULHU 610336

)LQDO#UHSRUW 3URMHFW#UHSRUW#QXPEHU
610336

$XWKRU+V, 1XPEHU#RI#SDJHV
GUV1#)1$1#:HVWVWUDWH 5HSRUW=#65
LU1#'1#3HUHERRP $SSHQGLFHV=#&'0520

([FHFXWLYH#RUJDQLVDWLRQ+V,#+&RQVRUWLXP,
'60#/LPEXUJ#%9#+LQJ1#01-1#$QJHQHQW/#37907:9957;,
.HPLUD#$JUR#3HUQLV#%9#+LU1#3151#0HUWHQV/#34305<856<6,
3RUW#RI#5RWWHUGDP#+LQJ1#:1$1#YDQ#+DWWHP/#3430585477:,
3XEOLF#:RUNV#5RWWHUGDP#+LQJ1#$1*1#YDQ#9OLHW/#34307;<9534,
+%*#*URXS#7HFKQRORJ\#+LU1#&1(1+101#%XLMV/#3:306:553:<,
+%*#&LYLO#*URXQG#7HFKQLTXH#+LU1#(1-1#+XLGHQ/#34;508<3896,
+%*#&LYLO#(QYLURQPHQW#+LQJ1#$1%1#6ODJPROHQ/#34;508<37;7,
*HR'HOIW#+LU1#'1#3HUHERRP/#348059<6:66,

3XEOLVKHU
6.%/#*RXGD

$EVWUDFW
7KLV# UHSRUW# SUHVHQWV# WKH# UHVXOW# RI# WKH# SURMHFW# *WKH#$FWLYH#%DUULHU*1#5HVHDUFK# KDV# EHHQ# SHUIRUPHG# DW# WKH
UHPRYDO#RI#D#PRELOH#ELRORJLFDOO\#QRQ0GHJUDGDEOH#FRQWDPLQDWLRQ#ZLWK#KHDY\#PHWDOV#+FRSSHU/#QLFNHO#DQG#]LQF,
DQG# DUVHQLF# IURP# WKH# JURXQGZDWHU1#*ODXFRQLWH/# S\UROXVLWH# DQG# ]HROLWH#ZHUH# LGHQWLILHG# DV# SRVVLEOH# EDUULHU
PDWHULDOV1# )DFWRUV# LQ# WKH# SURFHVV# LQIOXHQFLQJ#PDWHULDO# FKRLFH# DQG# EDUULHU# SHUIRUPDQFH# DUH# SUHFLSLWDWLRQ
FDSDFLW\/#FRQFHQWUDWLRQV#RI#FRQWDPLQDQWV#DQG#RWKHU#FRPSRQHQWV# LQ#VROXWLRQ#+VDOW# OHYHO,/#S+#DQG#WKH# OHYHO#RI
HTXLOLEULXP#UHDFKHG# LQ#WKH#SURFHVV#WLPH#DYDLODEOH1#*LYHQ# WKH# ODERUDWRU\#DQG#YDU\LQJ# ILHOG#FRQGLWLRQV# IRU# WKH
SURWRW\SH#EHLQJ#UHSUHVHQWHG#LQ#WKH#SURMHFW#DQG#WKH#SURMHFW*V#ILQGLQJV/#D#4#P#WKLFN#EDUULHU#PRUH#RU#OHVV#KRPR0
JHQHRXVO\#PDGH#RXW#RI#RQH#RU#WZR#EDUULHU#PDWHULDOV#LV#QRW#SUDFWLFDOO\#IHDVLEOH#DV#D#UHPHGLDWLRQ#WRRO1#(YDOXD0
WLRQ#RI#WKH#UHVXOWV#LQGLFDWHV#WKDW#ZLWK#D#IXUWKHU#RSWLPL]DWLRQ#RI#WKH#PHQWLRQHG#IDFWRUV#LQ#WKH#SURFHVV#SRVVLEOH
OLIHWLPH#FRXOG#EH#D#IDFWRU#43#0#83#WLPHV#KLJKHU#+H1J1#IRU#]LQF#8#0#58#\HDUV#LQVWHDG#RI#318#\HDU,1
$SSOLFDWLRQ#RI#WKH#FRQFHSW#RI#WKH#DFWLYH#EDUULHU#ZLOO#DOZD\V#LQYROYH#FXVWRP0PDGH#GHVLJQ#DQG#LPSOHPHQWDWLRQ
LQ#UHODWLRQ#WR#WKH#FRQWDPLQDQWV#WR#EH#UHPRYHG#DQG#WKH#DFWXDO#VRLO#DQG#JURXQGZDWHU#FRQGLWLRQV1#7KLV# LPSOLHV
WKDW# JHQHUDOO\# IRU# D# FRPELQDWLRQ# RI# FRQWDPLQDQWV# EDUULHU#PDWHULDOV# FDQ# EH# DYDLODEOH# WR# UHDOL]H# D# IHDVLEOH
UHPHGLDWLRQ1

.H\ZRUGV
&RQWUROOHG#WHUPV= 8QFRQWUROOHG#WHUPV=
EDUULHU/#GHVRUELQJ/#HPLVVLRQ#UHGXFWLRQ/
KHDY\#PHWDOV/#PDWHULDOV#WHVWLQJ/#VRUSWLRQ

3URMHFW#WLWOH 3URMHFWPDQDJHPHQW
7KH#$FWLYH#%DUULHU# *HR'HOIW

+LU1#'1#3HUHERRP/#348059<6:66,

7KLV#UHSRUW#FDQ#EH#REWDLQHG#E\=#6.%/#32#%R[#753/#5;33#$.#*RXGD/#7KH#1HWKHUODQGV
1HWKHUODQGV#&HQWUH#IRU#6RLO#4XDOLW\#0DQDJHPHQW#DQG#.QRZOHGJH#7UDQVIHU#+6.%,
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6$0(19$77,1* 9

6800$5< 9,,,

+RRIGVWXN 4 ,1/(,',1* 4
414 $DQOHLGLQJ#WRW#KHW#SURMHFW 4
415 $ISHUNLQJ#HQ#GRHO#YDQ#KHW#RQGHU]RHN 6
41514 $ISHUNLQJ#YDQ#KHW#RQGHU]RHN 6
41515 'RHO#YDQ#KHW#RQGHU]RHN 6
416 2S]HW#YDQ#KHW#HLQGUDSSRUW 7
417 &RQVRUWLXP 7
418 .HQQLVLQWHJUDWLH 7

+RRIGVWXN 5 21'(5=2(.621'(5'(/(1/#21'(5=2(.623=(7#(1
8,792(5,1* 8

+RRIGVWXN 6 6$0(19$77,1*#9$1#'(#%(/$1*5,-.67(#5(68/7$7(1 :
614 5HSUHVHQWDWLHI#JURQGZDWHUW\SH :
61414 9DULDELOLWHLW :
61415 0DFUR0HOHPHQWHQ :
61416 &RQFHQWUDWLHV#]ZDUH#PHWDOHQ ;
61417 %HUHNHQLQJHQ#PHW#EHKXOS#YDQ#0,17(4$5 ;
61418 6DPHQVWHOOLQJ#YDQ#KHW#V\QWKHWLVFK#JURQGZDWHU#+6*:, <
61419 9HUJHOLMNLQJ#YDQ#KHW#V\QWKHWLVFK#JURQGZDWHU#PHW#SHLO0

EXLVZDDUQHPLQJHQ 43
615 *HRWHFKQLVFKH#UDQGYRRUZDDUGHQ/#XLWYRHULQJVZLM]HQ

HQ#JOREDOH#NRVWHQ 43
61514 *HRWHFKQLHN 43
61515 8LWYRHULQJVZLM]HQ 44
61516 *OREDOH#NRVWHQ 46
616 3URJUDPPD#YDQ#HLVHQ 46
617 0RJHOLMNH#EDUULqUHPDWHULDOHQ 46
61714 9RRURQGHU]RHN 46
61715 8LWHLQGHOLMNH#PDWHULDDONHX]H 47
618 6FKXGSURHYHQ 48
61814 6FKXGSURHYHQ#PHW#GH#DI]RQGHUOLMNH#PDWHULDOHQ 48
61815 6FKXGSURHYHQ#PHW#HHQ#PL[#YDQ#$V/#&X/#1L#HQ#=Q 4:
61816 &RQFOXVLHV#YDQ#GH#VFKXGSURHYHQ 4<
619 .RORPSURHYHQ 53
61914 5HVXOWDWHQ 54
61915 %HUHNHQLQJ#YDQ#GH#GRRUEUDDN#GRRU#GH#FKHPLVFKH#EDUULqUH 55
61916 &RQFOXVLHV#YDQ#GH#NRORPSURHYHQ 56
61: 0DUNWSRWHQWLH 56
61:14 2YHUKHLGVEHOHLG 56
61:15 2YHULJH#+12%,60,*VFKHUP*SURMHFWHQ 57
61:16 0DUNW 57
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+RRIGVWXN 7 (9$/8$7,(#9$1#'(#5(68/7$7(1 58
714 ,QOHLGLQJ 58
715 3URFHVW\SH 58
716 3URFHVIDFWRUHQ 59
71614 9DVWOHJJLQJVFDSDFLWHLW 59
71615 &RQFHQWUDWLHV#DDQ#YHURQWUHLQLJLQJHQ#HQ#RSJHORVWH#VWRIIHQ

LQ#KHW#JURQGZDWHU#+]RXWQLYHDX, 59
71616 S+ 59
71617 (YHQZLFKWVLQVWHOOLQJ 5:
717 ,QYORHG#YDQ#GH#SURFHVIDFWRUHQ#RS#GH#OHYHQVGXXU 5:
718 9RRUW]HWWLQJ#YDQ#KHW#RQGHU]RHN 5;

+RRIGVWXN 8 &21&/86,(6 5<

/,7(5$7885 64

%LMODJH $ 0$7(5,$$/0#(1#9(/'*(*(9(16#9$1#'(#*$&7,(9(
%$55,Ê5(*

%LMODJH % 352*5$00$#9$1#(,6(1#9225#'(#*$&7,(9(#%$55,Ê5(*

%LMODJH & 5$33257$*(#9$1#'(#6&+8'352(9(1#+7+(#*$&7,9(
%$55,(5*#0#%$7&+#(;3(5,0(176,

%LMODJH ' 5$33257$*(#9$1#'(#.2/20352(9(1

%LMODJH ( *(27(&+1,(.
(4 8LWYRHULQJVPRJHOLMNKHGHQ
(5 6WHXQYORHLVWRIIHQ#YRRU#DFWLHYH#ZDQGHQ

%LMODJH ) 0$5.79(5.(11,1*#0#29(5+(,'6%(/(,'

%LMODJH * 0$5.79(5.(11,1*#0#29(5,*(#12%,60*6&+(50*352-(&7(1

%LMODJH + 6$0(19$77,1*#9$1#+(7#21'(5=2(.#9$1#+1-1#.(56
(1#01*1#.(,=(5/#:$*(1,1*(1#81,9(56,7(,7

%LMODJH , $'62537,(#9$1#((1#0,;#9$1#0(7$/(1#23#3<52/86,(7
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6$0(19$77,1*

'H#$FWLHYH#%DUULqUH

'RRU# HHQ# FRQVRUWLXP# EHVWDDQGH# XLW#'60# /LPEXUJ# %9/# .HPLUD# $JUR# 3HUQLV# %9/#*HPHHQWHOLMN
+DYHQEHGULMI#5RWWHUGDP/#*HPHHQWHZHUNHQ#5RWWHUGDP# ,QJHQLHXUVEXUHDX/#+%*#*URXS#7HFKQROR0
J\/#+%*#&LYLHO#*URQGWHFKQLHN/#+%*#&LYLHO#0LOLHX#HQ#*HR'HOIW# LV#PHW#RQGHUVWHXQLQJ#YDQ#12%,6
HQ#RQGHU#EHJHOHLGLQJ#YDQ#HHQ#NODQNERUGJURHS#RQGHU]RHN#YHUULFKW#QDDU#GH#WRHSDVEDDUKHLG#YDQ#GH
*DFWLHYH#EDUULqUH*#YRRU#GH#YHUZLMGHULQJ#YDQ#HHQ#PRELHOH#QLHW0ELRORJLVFK#DIEUHHNEDUH#YHURQWUHLQLJLQJ
PHW#]ZDUH#PHWDOHQ#HQ#DUVHHQ#XLW#KHW#JURQGZDWHU1

*H]LHQ#GH#RSJHGDQH#HUYDULQJHQ# LQ#GLW#RQGHU]RHN#EOLMNW#GDW#GH#ZLM]H#YDQ#YDVWOHJJLQJ#YDQ#HHQ#PL[
YDQ#JURQGZDWHUYHURQWUHLQLJLQJHQ#QDGHU#HQ#PHHU# IXQGDPHQWHHO#RQGHU]RHN#EHKRHIW#RP#KHW#HIIHFW
KLHUYDQ# WH# NXQQHQ# YRRUVSHOOHQ# RS# GH# PRJHOLMNH# JHVFKLNWKHLG# YDQ# EDUULqUHPDWHULDOHQ1# 3URFHV0
IDFWRUHQ#GLH#YDQ#JURWH# LQYORHG#]LMQ#RS#GH#NHX]H#YDQ#PDWHULDOHQ/#GXV#RS#GH#SHUIRUPDQFH#YDQ#GH
EDUULqUH/#]LMQ=

0# YDVWOHJJLQJVFDSDFLWHLW>
0# FRQFHQWUDWLHV#DDQ#DDQZH]LJH#YHURQWUHLQLJLQJHQ#HQ#DQGHUH#RSJHORVWH#VWRIIHQ#+]RXWQLYHDX,>
0# S+>
0# PDWH#YDQ#HYHQZLFKWVLQVWHOOLQJ1

%LM#GH#WRHSDVVLQJ#]DO#HU#VSUDNH#]LMQ#YDQ#PDDWZHUN#WRHJHVQHGHQ#RS#GH#YDVW#WH# OHJJHQ#YHURQWUHLQL0
JLQJ#LQ#UHODWLH#WRW#GH#VDPHQVWHOOLQJ#YDQ#ERGHP#HQ#JURQGZDWHU1#9HUPHGHQ#PRHW#ZRUGHQ#GDW#HU#HHQ
RSHHQVWDSHOLQJ#YDQ#RQGHU]RHNVNHX]HV#SODDWVYLQGW#GLH#QDJHQRHJ#DOOH#LQ#HHQ#EHSDDOGH/#LQ#GLW#JHYDO
QHJDWLHYH/# ULFKWLQJ# XLWSDNNHQ1# +HW# XLWYRHUHQ# YDQ# HHQ# SURHIRQWWUHNNLQJ# YDQ# YHURQWUHLQLJG
JURQGZDWHU#GRRU#PLGGHO#YDQ#HHQ#SXWILOWHU#RPKXOG#GRRU#EDUULqUHPDWHULDDO#NDQ#QDDVW# ODERUDWRULXP0
HQ#PRGHOOHULQJVUHVXOWDWHQ#HHQ#EHHOG#YDQ#GH#YDVWOHJJLQJ#JHYHQ1#2RN#LV#KHW#YDQ#EHODQJ#VWLO#WH#VWDDQ
ELM#GH#]HOIUHLQLJHQGH#ZHUNLQJ#YDQ#GH#+VFKRQH,#ERGHP#GLH# LQ#FRQWDFW#NRPW#PHW#KHW#YHURQWUHLQLJGH
JURQGZDWHU1

+HW# SURMHFW# LV# JHYRHG# PHW# LQIRUPDWLH# YDQ# HHQ# FDVH# PHW# PRELHOH# YHURQWUHLQLJLQJHQ# LQ# KHW
5RWWHUGDPVH#KDYHQJHELHG1#7RHSDVVLQJ#YDQ#GH#DFWLHYH#EDUULqUH#RS#GH]H# ORFDWLH# ULFKW#]LFK#RS#GH
UHGXFWLH#YDQ#GH#HPLVVLH#YDQ#GH#JURQGZDWHUYHURQWUHLQLJLQJ#QDDU#KHW#RSSHUYODNWHZDWHU1#'H#YHURQW0
UHLQLJLQJ#EHVWDDW#XLW#DUVHHQ/#NRSHU/#QLNNHO#HQ#]LQN1#$OV#PRJHOLMNH#EDUULqUHPDWHULDOHQ#]LMQ#JODXFRQLHW/
S\UROXVLHW# HQ# ]HROLHW# RQGHU]RFKW1# 8LW# GLW# RQGHU]RHN# EOLMNW# GDW/# LQGLHQ# GH# YHURQWUHLQLJLQJHQ# DI0
]RQGHUOLMN# LQ#KHW#JURQGZDWHU#DDQZH]LJ#]RXGHQ#]LMQ/#PHW#QDPH#S\UROXVLHW#YRRU#GH#YDVWOHJJLQJ#YDQ
DUVHHQ/#NRSHU#HQ#QLNNHO#HQ#]HROLHW#YRRU#GH#YDVWOHJJLQJ#YDQ#NRSHU/#QLNNHO#HQ#]LQN#JHVFKLNW#]LMQ1

,QGLHQ#GH#YHURQWUHLQLJLQJHQ#DUVHHQ/#NRSHU/#QLNNHO#HQ#]LQN#HFKWHU#WH]DPHQ#YRRUNRPHQ#LQ#KRJH#FRQ0
FHQWUDWLHV# +WRW# HQNHOH# 430WDOOHQ# SSP*V,/# QHPHQ/# DOV# JHYROJ# YDQ# DGVRUSWLHFRPSHWLWLH# HQ# KHW# DI0
ZLMNHQGH#JHGUDJ#YDQ#DUVHHQ/#GH# YDVWOHJJLQJ# YDQ#QLNNHO#HQ# ]LQN#DDQ]LHQOLMN#DI1#+LHUGRRU# ]LMQ#GH
PDWHULDOHQ#QLHW#]RQGHU#PHHU#JHVFKLNW#RP#GH#FRQFHQWUDWLHV#WRW#HHQ#DDQYDDUGEDUH#ZDDUGH#WH#UHGX0
FHUHQ#RYHU#HHQ#ODQJH#SHULRGH1

8LWJDDQGH# YDQ# HHQ# 4#P# GLNNH# EDUULqUH# HQ# GH# KHHUVHQGH# JURQGZDWHUVQHOKHLG# ELM# GH# FDVH# YLQGW
GRRUEUDDN#YDQ#]LQN#HQ#QLNNHO#XLWJHGUXNW#LQ#43#(#YDQ#GH#LQJDQJVFRQFHQWUDWLH#ELM#S\UROXVLHW#HQ#]HR0
OLHW#SODDWV#ELQQHQ#FLUFD#3/8#MDDU#+=Q,#HQ#3/5MDDU#+1L,1#2SJHPHUNW#ZRUGW#GDW#GH#LQJDQJVFRQFHQWUDWLHV
RQJHYHHU# HHQ# IDFWRU# 433# KRJHU# OLJJHQ# GDQ# GH# FRQFHQWUDWLHV# GLH# ]LMQ# JHPHWHQ# LQ# HHQ# YRRU# GH
HPLVVLH#YDQ#EHODQJ#]LMQGH#SHLOEXLV1



9,

,QGLHQ#LQ#KHW#JURQGZDWHU#JHHQ#DUVHHQ#DQZH]LJ#LV/#YHUGLHQW#RQGHU#GH#JHJHYHQ#UDQGYRRUZDDUGHQ#HQ
RPVWDQGLJKHGHQ# KHW# JHEUXLN# YDQ# S\UROXVLHW# HQ2RI# ]HROLHW# PHW# HHQ# YHUKRJLQJ# YDQ# GH# S+# GH
YRRUNHXU1#,QGLHQ#LQ#KHW#JURQGZDWHU#ZHO#DUVHHQ#DDQZH]LJ#LV/#YHUGLHQW#KHW#JHEUXLN#YDQ#GH#FRPELQDWLH
S\UROXVLHW2]HROLHW/#PHW#LQ#KHW#]HROLHW#HYHQWXHHO#HHQ#YHUKRJLQJ#YDQ#GH#S+/#GH#YRRUNHXU1#'H#HPLVVLH
YDQ#PHW#QDPH#]LQN#ZRUGW# LQ#EHLGH#JHYDOOHQ#JHUHGXFHHUG1#'H#YHUKRJLQJ#YDQ#GH#S+#NDQ#ZRUGHQ
JHUHDOLVHHUG#GRRU#KHW#ELMPHQJHQ#LQ#KHW#EDUULqUHPDWHULDDO#YDQ#&D&26#RI#EHWRQJUDQXODDW1

*HJHYHQ#GH#YDULDWLHV# LQ# UXLPWH#HQ# WLMG#YDQ#GH#JURQGZDWHUNZDOLWHLW#ELM#GH# LQ#GLW#RQGHU]RHN#PRGHO
VWDDQGH#FDVH#HQ#GH#ERYHQVWDDQGH#EHYLQGLQJHQ#+FRPSHWLWLH#WXVVHQ#NRSHU/#QLNNHO#HQ#]LQN#HQ#KHW#DI0
ZLMNHQGH#JHGUDJ#YDQ#DUVHHQ,#LV#KHW#YRRUVFKULMYHQ#YDQ#HHQ#PLQ#RI#PHHU#KRPRJHHQ#XLW#ppQ#RI#WZHH
PDWHULDOHQ#RSJHERXZGH#EDUULqUH# YDQ# FLUFD# 4#P# GLNWH# DOV# VDQHULQJVPDDWUHJHO# LQ# GH# SUDNWLMN# QLHW
KDDOEDDU1#0HW#GH#RQGHU]RFKWH#EDUULqUHPDWHULDOHQ# LV#RQGHU#GH#RQGHU]RHNVFRQGLWLHV# +HHQ#PL[#YDQ
]ZDUH#PHWDOHQ#HQ#DUVHHQ/#PHW#KRJH#FRQFHQWUDWLHV,#GH#OHYHQVGXXU#YDQ#63#MDDU#HQ#HHQ#UHGXFWLH#YDQ
GH#FRQFHQWUDWLHV#WRW#GH#WXVVHQZDDUGHQ#QLHW#KDDOEDDU#YRRU#QLNNHO#HQ#]LQN/#PDDU#ZHO#YRRU#DUVHHQ#HQ
NRSHU1

(YDOXDWLH#YDQ#GH#UHVXOWDWHQ#ZLMVW#HURS#GDW#YRRU#GH#RQGHU]RFKWH#ORFDWLH#GH#YHUZDFKWH#OHYHQVGXXU#ELM
HHQ#YHUGHUH#RSWLPDOLVDWLH#YDQ#GH#JHQRHPGH#SURFHVIDFWRUHQ#YRRU#]ZDUH#PHWDOHQ#DO#JDXZ#HHQ#IDF0
WRU#43#0#83#KRJHU#NDQ#NRPHQ#WH#OLJJHQ#+ELMYRRUEHHOG#YRRU#]LQN#8#0#58#MDDU#LQ#SODDWV#YDQ#3/8#MDDU,1

+HW#JHKHOH#SURMHFWUHVXOWDDW#RYHU]LHQG/# LV#KHW#QLHW#XLWJHVORWHQ#GDW#HU#YRRU#FRPELQDWLHV#YDQ#YHURQW0
UHLQLJLQJHQ#EDUULqUHPDWHULDOHQ# WH#NLH]HQ#]LMQ#ZDDUPHH#HHQ#KDDOEDUH#VDQHULQJVPDDWUHJHO# WH# UHDOL0
VHUHQ#LV1

9RRU#ZDQGHQ# WRW#53#P#GLHSWH#EHVWDDW#HU#HHQ#YRRUNHXU#YRRU#GH#DDQOHJ#YDQ#KHW# WH#RQWJUDYHQ#JDW
PHW#HHQ#PHFKDQLVFKH#RQGHUVWHXQLQJ#GRRU#HHQ#EXLV#RI#VRRUWJHOLMN1#%LM#JURWHUH#GLHSWH#NULMJW#GH#DDQ0
OHJ#PHW#HHQ#K\GUDXOLVFKH#RQGHUVWHXQLQJ# +VWHXQYORHLVWRI,#GH# YRRUNHXU1#$OV#EDVLV# YRRU# GH# VWHXQ0
YORHLVWRI#NDQ#ZRUGHQ#JHNR]HQ#YRRU#DIEUHHNEDUH#SRO\PHUHQ/#ZDDUELM#;DQWKDQ#JXP#HQ#*XDU#JXP#GH
YRRUNHXU#KHEEHQ1

%LM#GH# WRHSDVVLQJ#YDQ#HHQ#DIEUHHNEDUH#VWHXQYORHLVWRI#PRHW#HYHQWXHHO# LQ#HHQ#SLORW/#GLH#RYHULJHQV
EHVFKHLGHQ#YDQ#RS]HW#NDQ#]LMQ/# LQ#KHW#YHOG#YRRUDIJDDQG#DDQ#GH#ERXZ#YDQ#GH#EDUULqUH#GH#DIEUDDN
ZRUGHQ# EHSDDOG1# ,Q# GH#ZDQG# NXQQHQ# YRRU]LHQLQJHQ#ZRUGHQ# RSJHQRPHQ# RP# GH#ZDQG# WH# GRRU0
VSRHOHQ#HQ#YHUYXLOLQJHQ#WH#YHUZLMGHUHQ1#'LW#NDQ#GH#OHYHQVGXXU#YDQ#GH#ZDQG#YHUJURWHQ1

*HJHYHQ#GH#UHVXOWDWHQ#YDQ#GLW#RQGHU]RHN#HQ#GH#YRRU#GH#PRGHO#VWDDQGH#FDVH#RRUVSURQNHOLMN#DIJH0
OHLGH#VDQHULQJVPRJHOLMNKHGHQ# LV#GH#HHUGHU#JHJHYHQ#YHUJHOLMNLQJ#PHW#DQGHUH#VDQHULQJVYDULDQWHQ/
]RDOV# LPPRELOLVDWLH# RI# KHW# WRHSDVVHQ# YDQ# HHQ# KRUL]RQWDOH# RQWWUHNNLQJVGUDLQ/# RS# EDVLV# YDQ# HHQ
KDDOEDDU#VDQHULQJVUHVXOWDDW#QLHW#UHsHO#WH#QRHPHQ1#=RZHO#GH#PDWH#YDQ#GHWDLOXLWZHUNLQJ#DOV#GH#JH0
EOHNHQ#LQYORHG#YDQ#SURFHVIDFWRUHQ#EHSDOHQ#LQ#JURWH#PDWH#GH#XLWNRPVWHQ1#(HQ]HOIGH#PDWH#YDQ#XLW0
ZHUNLQJ#HQ#RQGHU]RHN#QDDU#GH#SURFHVIDFWRUHQ# LV#ELMYRRUEHHOG#YRRU#GH#VDQHULQJVYDULDQW# LPPREL0
OLVDWLH#QLHW#EHVFKLNEDDU1

'H#JHUDDPGH#JOREDOH#NRVWHQ#YDQ#GH#DDQOHJ#YDQ#GH#EDUULqUH# +FLUFD#¦#958/00#SHU#P5,# OLJJHQ#FLUFD
53#(# KRJHU# GDQ# GH# UDPLQJHQ# GLH# HHUGHU# ELM# KHW# RSVWHOOHQ# YDQ# GH# NRVWHQ# YDQ# GH# YHUVFKLOOHQGH
VDQHULQJVYDULDQWHQ# YDQ# GH# LQ# KHW# RQGHU]RHN#PRGHO# VWDDQGH# FDVH# ]LMQ# JHKDQWHHUG1#'H]H# 53#(
KRJHU#XLWNRPHQGH#NRVWHQ#KHEEHQ#RYHULJHQV#JHHQ#FRQVHTXHQWLHV#YRRU#GH#JHQRHPGH#YRRUNHXUV0
YROJRUGH#YDQ#GH#VDQHULQJVYDULDQWHQ1



9,,

'H#QLHXZH#EHOHLGVRQWZLNNHOLQJHQ#YRUPHQ#]HNHU#JHHQ#EHOHPPHULQJ#YRRU#KHW# WRHSDVVHQ#YDQ#HHQ
DFWLHYH#EDUULqUH1#,Q#KHW#DOJHPHHQ#ZRUGW#KHW#EHODQJ#YDQ#GH#WHFKQLHN#YDQ#GH#DFWLHYH#EDUULqUH#RP#LQ
VLWX#QLHW0ELRORJLVFK#DIEUHHNEDUH#FRPSRQHQWHQ#DDQ# WH#SDNNHQ#RQGHUVFKUHYHQ1#7H]DPHQ#PHW#ELR0
ORJLVFKH# LQ# VLWX# VDQHULQJ# NDQ# HHQ# WRWDDORSORVVLQJ# YRRU# YHURQWUHLQLJGH# ORFDWLHV# ZRUGHQ# DDQJH0
ERGHQ1

9DQXLW#KHW#RQGHU]RHN#HQ#KHW#FRQVRUWLXP#LV#FRQWDFW#RQWVWDDQ#HQ#ZRUGW#FRQWDFW#RQGHUKRXGHQ#PHW#GH
PDUNW1# 'LW# EHWUHIW# RQGHU# PHHU# HHQ# VWRUWORFDWLH# PHW# IOXRULGHYHURQWUHLQLJLQJ/# KHW# 6.%0SURMHFW
*LM]HUZDQG*#HQ#HHQ# ORFDWLH#PHW#YHURQWUHLQLJLQJ#PHW#DUVHHQ#HQ#VRRUWJHOLMNH#HOHPHQWHQ1#$DQVOXLWLQJ
ZRUGW#JH]RFKW#ELM#KHW#1,&2/(0(8#QHWZHUN#HQ#HHQ#%ULWV#NHQQLVQHWZHUN#RYHU#SHUPHDEHOH#UHDFWLHYH
EDUULqUHV1



9,,,

6800$5<

7KH#$FWLYH#%DUULHU

6XSSRUWHG#E\#12%,6#DQG#D#VRXQGLQJ#ERDUG#D# UHVHDUFK#SURMHFW#RQ# *WKH#$FWLYH#%DUULHU*#KDV#EHHQ
SHUIRUPHG1# ,Q# WKLV# SURMHFW/# WKH# DFWLYH# EDUULHU# LV# DLPHG# DW# WKH# UHPRYDO# RI# KHDY\#PHWDOV# +FRSSHU/
QLFNHO#DQG#]LQF,#DQG#DUVHQLF#IURP#WKH#JURXQGZDWHU1#,QYROYHG#SDUWLHV#KDYH#EHHQ#'60#/LPEXUJ#%9/
.HPLUD#$JUR#3HUQLV#%9/#3RUW#RI#5RWWHUGDP/#3XEOLF#:RUNV#5RWWHUGDP/#+%*#*URXS#7HFKQRORJ\/
+%*#&LYLO#*URXQG#7HFKQLTXH/#+%*#&LYLO#(QYLURQPHQW#DQG#*HR'HOIW1

)URP# WKH#H[SHULHQFHV# LQ# WKLV#SURMHFW# LW#HYROYHV# WKDW# WKH#ZD\#D#PL[#RI# FRQWDPLQDQWV# LV# FDSWXUHG
UHTXLUHV#PRUH#DQG# IXQGDPHQWDO# UHVHDUFK# WR#EH#DEOH# WR# IRUHFDVW# WKH#HIIHFWV#RQ# WKH# IHDVLELOLW\# RI
SRVVLEOH# EDUULHU#PDWHULDOV1# )DFWRUV# LQ# WKH# SURFHVV# LQIOXHQFLQJ#PDWHULDO# FKRLFH# DQG# EDUULHU# SHU0
IRUPDQFH#DUH=

0# SUHFLSLWDWLRQ#FDSDFLW\>
0# FRQFHQWUDWLRQV#RI#FRQWDPLQDQWV#DQG#RWKHU#FRPSRQHQWV#LQ#VROXWLRQ#+VDOW#OHYHO,>
0# S+>
0# WKH#OHYHO#RI#HTXLOLEULXP#UHDFKHG#LQ#WKH#SURFHVV#WLPH#DYDLODEOH1

$SSOLFDWLRQ#RI# WKH#FRQFHSW#RI# WKH#DFWLYH#EDUULHU#ZLOO#DOZD\V# LQYROYH#FXVWRP0PDGH#GHVLJQ#DQG# LP0
SOHPHQWDWLRQ# LQ#UHODWLRQ# WR# WKH#FRQWDPLQDQWV# WR#EH# UHPRYHG#DQG# WKH#DFWXDO#VRLO#DQG#JURXQGZDWHU
FRQGLWLRQV1#$Q#DFFXPXODWLRQ#RI# UHVHDUFK# FKRLFHV#KDYLQJ#RQH#PRUH#RU# OHVV# FHUWDLQ/# LQ# WKLV# FDVH
QHJDWLYH# LPSDFW#RQ# WKH# UHVXOWV# VKRXOG#EH#DYRLGHG1#7KH#H[HFXWLRQ#RI#D# ILHOG#SLORW#E\#DEVWUDFWLQJ
JURXQGZDWHU#IURP#D#ZHOO#ZLWK#D#ILOWHU#SDFN#FRQVLVWLQJ#RI#EDUULHU#PDWHULDOV#JLYHV#DQ#LPSUHVVLRQ#RI#WKH
UHPRYDO#RI#FRQWDPLQDQWV#DGGLWLRQDOO\#WR#ODERUDWRU\#DQG#PRGHOOLQJ#UHVXOWV1#%HVLGHV/#LW#LV#LPSRUWDQW#WR
SD\# DWWHQWLRQ# WR# WKH# VHOI0FOHDQLQJ# FDSDFLW\# RI# +FOHDQ,# VRLO# EHLQJ# IORZQ# WKURXJK# E\# FRQWDQLPDWHG
JURXQGZDWHU1

7KH# SURMHFW# UHFHLYHG# LWV# GDWD# IURP# D# VLWH# ZLWK# PRELOH# FRQWDPLQDQWV# LQ# WKH# KDUERXU# DUHD# RI
5RWWHUGDP1#$W#WKLV#ORFDWLRQ/#WKH#DFWLYH#EDUULHU#DLPV#DW#D#UHGXFWLRQ#RI#WKH#HPLVVLRQ#RI#FRQWDPLQDQWV
WR# WKH# VXUIDFH# ZDWHU1# *ODXFRQLWH/# S\UROXVLWH# DQG# ]HROLWH# ZHUH# LGHQWLILHG# DV# SRVVLEOH# EDUULHU
PDWHULDOV1

,Q#FDVH#RI#WKH#FRQWDPLQDQWV#EHLQJ#SUHVHQW# LQ# WKH#JURXQGZDWHU#RQH#DW# WKH# WLPH/# WKH# LQYHVWLJDWLRQV
UHYHDO# WKDW#S\UROXVLWH# LV#VXLWDEOH# IRU# WKH#UHPRYDO#RI#DUVHQLF/#FRSSHU#DQG#QLFNHO#ZKHUHDV#]HROLWH# LV
VXLWDEOH#WR#UHPRYH#FRSSHU/#QLFNHO#DQG#]LQF1

,Q#FDVH#RI# WKH#FRQWDPLQDQWV#EHLQJ#SUHVHQW# LQ# WKH#JURXQGZDWHU#DOO#DW# WKH#VDPH# WLPH#DW# UHODWLYHO\
KLJK# FRQFHQWUDWLRQV# +XSWR# VHYHUDO# 43*V#RI#SSPV,/# WKH# UHPRYDO#RI#QLFNHO#DQG# ]LQF#DUH# ODUJHO\# UH0
GXFHG# EHFDXVH# RI# FRPSHWLWLRQ# LQ# DGVRUSWLRQ# DQG# WKH# GHYLDWLQJ# EHKDYLRXU# RI# DUVHQLF1# )RU# WKDW
UHDVRQ/#WKH#PDWHULDOV#DUH#QRW#MXVW#OLNH#WKDW#VXLWDEOH#WR#UHGXFH#WKH#FRQFHQWUDWLRQV#WR#DQ#DFFHSWDEOH
OHYHO#GXULQJ#D#ORQJHU#SHULRG1

$VVXPLQJ#D#WKLFNQHVV#RI#EDUULHU#RI#4#P/#ZLWK# WKH#H[LVWLQJ#JURXQGZDWHU#YHORFLW\/#EUHDNWKURXJK#FDO0
FXODWLRQV#ZHUH#PDGH# IRU# WKH# EDUULHU#PDWHULDOV# S\UROXVLWH# DQG# ]HROLWH1#%UHDNWKURXJK# RI# ]LQF# DQG
QLFNHO#H[SUHVVHG# LQ#43#(#RI# WKH#FRQFHQWUDWLRQ#RI# WKH# LQIORZ#RFFXUV#ZLWKLQ#DSSUR[LPDWHO\#318#\HDU
+=Q,#DQG#315#\HDU# +1L,1# ,W# LV#ZRUWK#QRWLQJ# WKDW# WKH#FRQFHQWUDWLRQ#RI# WKH# LQIORZ# LV#DERXW# 433#WLPHV
KLJKHU# WKDQ# WKH# FRQFHQWUDWLRQV#DV#PHDVXUHG#DW# ORFDWLRQV# UHOHYDQW# IRU# WKH#HPLVVLRQ# WRZDUGV# WKH
VXUIDFH#ZDWHU1



,;

,I/#XQGHU#WKH#JLYHQ#FLUFXPVWDQFHV#DQG#ERXQGDU\#FRQGLWLRQV/#WKHUH#LV#QR#DUVHQLF#SUHVHQW/#SUHIHUHQFH
VKRXOG# EH# JLYHQ# WR# S\UROXVLWH# DQG2RU# ]HROLWH#ZLWK# DQ# LQFUHDVHG# S+1# ,I# WKHUH# LV# DUVHQLF# SUHVHQW/
SUHIHUHQFH#VKRXOG#EH#JLYHQ#WR#WKH#FRPELQDWLRQ#RI#S\UROXVLWH2]HROLWH#ZLWK#SRVVLEO\#DQ#LQFUHDVHG#S+
LQ#WKH#]HROLWH1#7KH#HPLVVLRQ#RI#]LQF#LV#UHGXFHG#LQ#ERWK#FDVHV1#$Q#LQFUHDVH#RI#S+#FDQ#EH#UHDOL]HG#E\
PL[LQJ# WKH# EDUULHU# PDWHULDOV# ZLWK# &D&26# RU# JUDQXODWHG# FRQFUHWH1# $OVR# WKH# LQFUHDVH# RI# WKH
DGVRUSWLRQ#VXUIDFH/#E\#GRZQVL]LQJ#WKH#JUDLQV#RI#WKH#PDWHULDOV/#FDQ#KDYH#D#SRVLWLYH#HIIHFW1

&RPSHWLWLRQ#EHWZHHQ#FRSSHU/#QLFNHO#DQG#]LQF#DQG#DUVHQLF*V#GHYLDWLQJ#EHKDYLRXU#KDYH#D#PDMRU# LP0
SDFW#JLYHQ# WKH# ODERUDWRU\#DQG#YDU\LQJ# ILHOG#FRQGLWLRQV1#)RU# WKH#FDVH#VWXGLHG#KHUH# LW# UHVXOWHG# IURP
EDWFK/#FROXPQ#WHVWLQJ#DQG#QXPHULFDO#PRGHOOLQJ#WKDW#D#4#P#WKLFN#EDUULHU#LV#QRW#SUDFWLFDOO\#IHDVLEOH#DV
D# UHPHGLDWLRQ# WRRO1# :LWK# WKH# EDUULHU# PDWHULDOV# DV# LQYHVWLJDWHG# DQG# IRU# D# ZRUNLQJ# OLIHWLPH# RI
63#\HDUV/# WKH# UHGXFWLRQ# RI# FRQFHQWUDWLRQV# WR# D# PHDQ# YDOXH# EHWZHHQ# +'XWFK,# LQWHUYHQWLRQ# DQG
VWDQGDUG#EDFNJURXQG#OHYHOV#LV#SRVVLEOH#IRU#DUVHQLF#DQG#FRSSHU#EXW#QRW#IRU#QLFNHO#DQG#]LQF1

(YDOXDWLRQ#RI#WKH#UHVXOWV# LQGLFDWHV# WKDW#ZLWK#D# IXUWKHU#RSWLPL]DWLRQ#RI# WKH#PHQWLRQHG# IDFWRUV# LQ# WKH
SURFHVV#SRVVLEOH#OLIHWLPH#FRXOG#EH#D#IDFWRU#43#0#83#WLPHV#KLJKHU#+H1J1#IRU#]LQF#8#0#58#\HDUV# LQVWHDG
RI#318#\HDU,1#7KLV#LPSOLHV#WKDW#JHQHUDOO\#IRU#D#FRPELQDWLRQ#RI#FRQWDPLQDQWV#EDUULHU#PDWHULDOV#FDQ#EH
DYDLODEOH#WR#UHDOL]H#D#IHDVLEOH#UHPHGLDWLRQ1

7HFKQLFDOO\/# FRQVLGHULQJ# WKH# ZRUNDELOLW\# RI# WKH# FRQVWUXFWLRQ#PHWKRG/# D# SUHIHUHQFH# H[LVWV# IRU# D
PHFKDQLFDO#VXSSRUW# +WXELQJ#DQG# OLNHZLVH,# IRU#EDUULHUV# WR#D#GHSWK#RI# 53#P1#*UHDWHU#GHSWK# UDQJHV
UHTXLUH#WKH#XVH#RI#D#K\GUDXOLF#VXSSRUW#IOXLG1#7KLV#IOXLG#FDQ#EH#PDGH#EDVHG#RQ#GHJUDGDEOH#SRO\PHUV/
SUHIHUDEO\#;DQWKDQ#JXP#DQG#*XDU#JXP1#7KH#GHJUDGLQJ#EHKDYLRXU#RI# WKH#K\GUDXOLF#VXSSRUW# IOXLG
PD\#KDYH#WR#EH#LQYHVWLJDWHG#LQ#D#VPDOO#SLORW#SUHFHHGLQJ#DFWXDO#FRQVWUXFWLRQ1

,Q# WKH#EDUULHU# GHYLFHV# FDQ# EH# LQFOXGHG# IRU# IOXVKLQJ# DQG# UHPRYDO# RI# FRQWDPLQDQWV1#7KLV#PD\# LQ0
FUHDVH#WKH#SRVVLEOH#OLIHVSDQ#RI#WKH#EDUULHU1

*LYHQ#WKH#UHVXOWV#RI#WKLV#SURMHFW#IRU#WKH#FDVH#VWXGLHG#KHUH/#WKH#HDUOLHU#JLYHQ#FRPSDULVRQ#EDVHG#RQ
DFKLHYDEOH# UHPHGLDWLRQ# UHVXOW# ZLWK# WKH# RWKHU# RULJLQDOO\# SHUFHLYHG# UHPHGLDWLRQ# RSWLRQV# VXFK# DV
LPPRELOL]DWLRQ#RU#DSSO\LQJ#D#KRUL]RQWDO#DEVWUDFWLRQ#GUDLQ# LV#QRW#UHDOLVWLF1#%RWK#WKH# OHYHO#RI#GHWDLOHG
GHVLJQ#DV#ZHOO#DV# WKH#H[SHULHQFHG# LQIOXHQFH#RI# WKH# IDFWRUV#JRYHUQLQJ# WKH#SURFHVV#GHWHUPLQH# WKH
UHVXOWV#WR#D# ODUJH#H[WHQW1#)RU# LQVWDQFH/#D#FRPSDUDEOH# OHYHO#RI#GHWDLOHG#GHVLJQ#DQG#UHVHDUFK#RI#WKH
LQIOXHQFH#RI#WKH#IDFWRUV#JRYHUQLQJ#WKH#SURFHVV#LV#QRW#DYDLODEOH#IRU#WKH#UHPHGLDWLRQ#RSWLRQ#RI#LPPR0
ELOL]DWLRQ1

$#URXJK#FRVW#HVWLPDWH#IRU#WKH#FRQVWUXFWLRQ#RI#D#EDUULHU#+4#P#ZLGH/#433#P# ORQJ/#;#P#GHHS/#PDWHULDO
]HROLWH,# DPRXQWV# WR# DSSUR[LPDWHO\#1/*# 958# SHU#P51# 7KLV# LV# DERXW# 53#(# KLJKHU# WKDQ# RULJLQDOO\
HVWLPDWHG1#+RZHYHU/# WKLV# GRHV# QRW# KDYH# FRQVHTXHQFHV# IRU# WKH# JLYHQ# SUHIHUHQWLDO# VHTXHQFH# RI
UHPHGLDWLRQ#RSWLRQV1

'HYHORSPHQWV# LQ#'XWFK# HQYLURQPHQWDO# SROLF\# GR# VXSSRUW# WKH# DSSOLFDWLRQ# RI# WKH# FRQFHSW# RI# WKH
DFWLYH#EDUULHU1#*HQHUDOO\#VSHDNLQJ/# WKH# LPSRUWDQFH#RI# WKH# WHFKQLTXH# WR# WKH# LQ#VLWX# UHPHGLDWLRQ#RI
QRQ0ELRORJLFDOO\#GHJUDGDEOH#FRQWDPLQDQWV# LV#DFNQRZOHGJHG1# ,Q#FRPELQDWLRQ#ZLWK# LQ#VLWX#ELRORJLFDO
UHPHGLDWLRQ#DQ#LQWHJUDO#DQG#FRPSOHWH#VROXWLRQ#IRU#FRQWDPLQDWHG#ORFDWLRQV#FDQ#EH#RIIHUHG1

)URP#WKH#LQYHVWLJDWLRQV#DQG#WKH#LQYROYHG#SDUWLHV#FRQWDFWV#HPHUJHG#ZLWK#RWKHU#GHYHORSPHQWV#LQ#WKH
PDUNHW1# ,Q# WKH#1HWKHUODQGV# WKHVH#DUH#D#ZDVWH#GXPS#ZLWK#FRQWDPLQDWLRQ#ZLWK# IOXRULGH/# WKH#6.%0
SURMHFW# *LURQ#ZDOO*#DQG#D#ZDVWH#GXPS#ZLWK#FRQWDPLQDWLRQ#ZLWK#DUVHQLF#DQG#FRPSDUDEOH#HOHPHQWV1
,QWHUQDWLRQDOO\#FRQQHFWLRQ#ZDV#PDGH#ZLWK#WKH#1,&2/(0(8#QHWZRUN#DQG#WKH#%ULWLVK#35%0QHW1



;
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+22)'678.#4

,1/(,',1*

414 $DQOHLGLQJ#WRW#KHW#SURMHFW

%LM#YHOH#ERGHPVDQHULQJVORFDWLHV#ZRUGW#GH#VDQHULQJVYRRUWJDQJ#EHOHPPHUG#GRRU#HHQ#PRELHOH#YHU0
RQWUHLQLJLQJ/#HHQ#UHVWYHURQWUHLQLJLQJ#PHW#ELRORJLVFK#QLHW#RI#WUDDJ#DIEUHHNEDUH#FRPSRQHQWHQ#RI#QD0
OHYHULQJ#YDQ#GH#YHURQWUHLQLJLQJ#YDQ#JURQG#DDQ#KHW#JURQGZDWHU1

'H#ELRORJLVFKH# LQ#VLWX#VDQHULQJVWHFKQLHNHQ#KHEEHQ#GRRU#12%,6#HHQ#VWHUNH# LPSXOV#JHNUHJHQ1#'H
WRHSDVVLQJVPRJHOLMNKHGHQ#YDQ#GH]H#WHFKQLHNHQ#]XOOHQ#YHUGHU#YHUUXLPHQ#DOV#YHUZLMGHULQJ#YDQ#KHW
ELRORJLVFK#QLHW0DIEUHHNEDUH#GHHO#YDQ#GH#YHURQWUHLQLJLQJ#NDQ#ZRUGHQ#JHUHDOLVHHUG1

+HW#12%,60SURMHFW#*GH#$FWLHYH#%DUULqUH*#+SURMHFWQXPPHU#<;04037,#KHHIW#]LFK#JHFRQFHQWUHHUG#RS#GH
YHUZLMGHULQJ#YDQ#HHQ#PRELHOH#QLHW0ELRORJLVFK#DIEUHHNEDUH# YHURQWUHLQLJLQJ#PHW# ]ZDUH#PHWDOHQ#XLW
KHW#JURQGZDWHU1# ,Q#GH#ERGHP#ZRUGW#EHQHGHQVWURRPV#YDQ#GH#YHURQWUHLQLJGH# ORFDWLH#HHQ#YHUWLFDOH
ZDQG#JHPDDNW#GLH#GRRUODWHQG# LV#YRRU#KHW#JURQGZDWHU/#PDDU#ZDDULQ#GH#YHURQWUHLQLJLQJ#DFKWHUEOLMIW
+]LH#ILJ1#4,1

$FWLHYH
EDUULqUH

�������
�������
�������
�������
�������
�������
�������
�������
�������

9HURQWUHLQLJLQJ

*URQGZDWHUVWURPLQJ

)LJ1#41 3ULQFLSH#YDQ#GH#*DFWLHYH#EDUULqUH*1

9RRU#GH#VDQHULQJVDDQSDN#LV#JHHQ#JURQGZDWHURQWWUHNNLQJ#QRGLJ#HQ#NDQ#RRN#HHQ#JURQGZDWHU]XLYH0
ULQJ#DFKWHUZHJH#EOLMYHQ1#7RWDDO#NDQ#HHQ#DDQ]LHQOLMNH#NRVWHQEHVSDULQJ#ZRUGHQ#JHUHDOLVHHUG/#PLWV
DDQ# HHQ# DDQWDO# UDQGYRRUZDDUGHQ# NDQ# ZRUGHQ# YROGDDQ1# 'H]H# UDQGYRRUZDDUGHQ# EHWUHIIHQ# PHW
QDPH# GH# OHYHQVGXXU# YDQ# GH#ZDQG# HQ# GH# WH# UHDOLVHUHQ# UHGXFWLH# LQ# GH# HPLVVLH# YDQ# YHURQWUHLQL0
JLQJHQ1

'H#VDPHQVWHOOLQJ#+NHX]H#YDQ#EDUULqUHPDWHULDDO,#HQ#HIIHFWLYLWHLW#YDQ#GH#ZDQG# LV#GDDUELM#DIKDQNHOLMN
YDQ#GH#JURQGZDWHUVDPHQVWHOOLQJ/# LQFOXVLHI#GH#YHURQWUHLQLJLQJHQ/#HQ#YDQ#GH#RQGHUOLQJH#FRPSHWLWLH
YDQ#GH#YHURQWUHLQLJLQJHQ#RP#GH#YDVWOHJJLQJVSODDWVHQ1

'H# DFWLHYH# EDUULqUH# YHUODQJW# QD# GH# DDQOHJ/# DIJH]LHQ# YDQ# GH# FRQWUROH# HQ# GH#PRQLWRULQJ/# JHHQ
DQGHUH#DFWLYLWHLWHQ#+OXFKW0#HQ2RI#ZDWHUWRH0#RI#DIYRHU,#WHQ#EHKRHYH#YDQ#GH#ZHUNLQJ#YDQ#KHW#SURFHV1
'H#JURQGZDWHUVWURPLQJ#ZRUGW#QLHW#EHOHPPHUG>#PHW#DOV#KHW#ZDUH#HHQ# *ILOWHU]DNMH*#ZRUGW#GH#YHURQW0
UHLQLJLQJ#XLW#KHW#GRRUVWURPHQGH#JURQGZDWHU#YDVWJHOHJG1#'LW# LQ# WHJHQVWHOOLQJ# WRW#GH#ELRVFKHUPHQ/
ZDDU#ELMYRRUEHHOG#YRRU#GH#OXFKWLQMHFWLH#HHQ#FRQWLQXH#HQHUJLHYRRU]LHQLQJ#QRGLJ#LV1
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$DQ# KHW# HLQGH# YDQ# GH#ZHUN]DPH# OHYHQVGXXU# YDQ# GH# EDUULqUH# ]XOOHQ# HHQ# DDQWDO# RYHUZHJLQJHQ
VSHOHQ#KRH#PHW#KHW#HYHQWXHHO#YHUZLMGHUHQ#RI#DFKWHUODWHQ#HQ#RQGHU#EHKHHU#KRXGHQ#YDQ#GH#EDUULqUH
NDQ#ZRUGHQ#RPJHJDDQ1#2IVFKRRQ#KHW#QLHW#DOWLMG#YDQ#WRHSDVVLQJ#KRHIW#WH#]LMQ#HQ#HU#LQ#KHW#NDGHU#YDQ
GLW#RQGHU]RHN#RRN#YHUGHU#QLHW#RS#LV#LQJHJDDQ/#OLMNW#KHW#UHsHO#RP#XLW#WH#JDDQ#YDQ#GH#PLQLPXPHLV#GDW
GH# ZDQG# LQ# LHGHU# JHYDO# WHUXJQHHPEDDU# PRHW# ]LMQ/# ]RQGHU# GDW# ELM# GH# WHUXJQDPH# DOVQRJ# HHQ
RQDDQYDDUGEDUH# YHUVSUHLGLQJ# YDQ# GH# YHURQWUHLQLJLQJ# LQ# GH# ERGHP# RI# DQGHUH# FRPSDUWLPHQWHQ
RSWUHHGW1

+HW#SURMHFW# LV#JHYRHG#PHW# LQIRUPDWLH# YDQ#HHQ# FDVH# LQ#KHW#5RWWHUGDPVH#KDYHQJHELHG1#2S#GH]H
ORFDWLH#]LMQ#PRELHOH#YHURQWUHLQLJLQJHQ#DDQZH]LJ1#+HW#EHWUHIW#PHW#QDPH#]ZDUH#PHWDOHQ/#PDDU#RRN
DQGHUH#DQRUJDQLVFKH#+DUVHHQ,#HQ#LQ#EHSHUNWH#PDWH#RUJDQLVFKH#YHURQWUHLQLJLQJHQ1

,Q#HHQ#LQ#4<<:#DIJHURQGH#VWXGLH#QDDU#+NRVWHQ#YDQ,#PRJHOLMNH#VDQHULQJVYDULDQWHQ#>*HR'HOIW/#4<<:@
EOHHN#KHW#FRQFHSW#YDQ#GH#DFWLHYH#EDUULqUH#DDQWUHNNHOLMN#WH#]LMQ#+]LH#WDEHO#4,1#8LW#GH]H#WDEHO#EOLMNW#GDW
GH#RS#ppQ#QD#JRHGNRRSVWH# WHFKQLHN# +LPPRELOLVDWLH,#JHVFKDW#HHQ# IDFWRU#4/9#GXXUGHU# LV1#$OV# LQ#GH
JHEUXLNVSHULRGH#YDQ#63# MDDU# WXVVHQWLMGVH#YHUYDQJLQJ#YDQ#GH#DFWLHYH#EDUULqUH#GRRU#HHQ#JHULQJHUH
OHYHQVGXXU#ZHO#QRGLJ# LV/# WHUZLMO# LPPRELOLVDWLH#HHQ# OHYHQVGXXU#KHHIW#YDQ# 63# MDDU/# YHUDQGHUW#GH]H
IDFWRU1# 8LWJDDQGH# YDQ# HHQ# OLQHDLU# YHUEDQG# WXVVHQ# GH# ODJHUH# OHYHQVGXXU# HQ# GH# KRJHUH# NRVWHQ
QHPHQ#ELM#HHQ#OHYHQVGXXU#YDQ#FLUFD#4<#MDDU#YRRU#GH#JHKHOH#JHEUXLNVSHULRGH#YDQ#63#MDDU#GH#NRVWHQ
PHW#HHQ#IDFWRU#4/9#WRH1#,Q#GDW#JHYDO#ZRUGW#GH#DFWLHYH#EDUULqUH#HYHQ#GXXU#DOV#LPPRELOLVDWLH1

7DEHO#41 .RVWHQYHUKRXGLQJHQ# WXVVHQ# VDQHULQJVYDULDQWHQ# YRRU# GH# FDVH/# JHEDVHHUG# RS# HHQ# 630
MDULJH#OHYHQVGXXU1

VDQHULQJVYDULDQW WHFKQLHN NRVWHQYHUKRXGLQJ#WHQ#RS]LFKWH#YDQ#DFWLHYH
EDUULqUH

LVROHUHQ DFWLHYH#EDUULqUH 4/3
DDQSDNNHQ#YDQ#EURQQHQ LPPRELOLVDWLH#+NDONGRVHULQJ, 4/9
EURQDDQSDN#HQ#LVRODWLH LPPRELOLVDWLH#HQ#DFWLHYH#EDUULqUH 5/9
LVROHUHQ KRUL]RQWDOH#GUDLQ 7/9
DDQSDNNHQ#YDQ#EURQQHQ DIJUDYHQ 59/3
0)0YDULDQW 78/5

+HW#RQGHU]RHN#DDQ#GH#DFWLHYH#EDUULqUH#RS#GH]H#ORFDWLH#KHHIW#]LFK#XLWVOXLWHQG#JHULFKW#RS#GH#UHGXFWLH
YDQ# GH# HPLVVLH# YDQ# GH# ]ZDUH# PHWDOHQ# HQ# DUVHHQ# XLW# GH# JURQGZDWHUYHURQWUHLQLJLQJ# QDDU# KHW
RSSHUYODNWHZDWHU1#/DWHU#XLWJHYRHUG/#QLHW# LQ#GLW#12%,60SURMHFW#PHHJHQRPHQ#YHOGRQGHU]RHN#KHHIW
RYHULJHQV#XLWJHZH]HQ#GDW#GH#PDWH#YDQ#YHURQWUHLQLJLQJ#MXLVW#YRRU#ZDW#EHWUHIW#GH#SRWHQWLsOH#HPLVVLH
QDDU#KHW#RSSHUYODNWHZDWHU#EHGXLGHQG# ODJHU# LV#GDQ#RS#EDVLV#YDQ#HHUGHU#YHOGRQGHU]RHN# LV#DDQJH0
QRPHQ#HQ#LQ#GLW#12%,60SURMHFW#LV#JHKDQWHHUG#YRRU#GH#FDVH1

2P#GH#YHUGHUH#RQWZLNNHOLQJ#YDQ#KHW#DOJHPHQH#FRQFHSW#YDQ#GH#DFWLHYH#EDUULqUH#+GRRUODWHQG#YRRU
JURQGZDWHU/#YDVWOHJJLQJ#YDQ#]ZDUH#PHWDOHQ,#PRJHOLMN#WH#PDNHQ/# LV#HLQG#4<<;#HHQ#DDQYUDDJ#YRRU
RQGHUVWHXQLQJ#LQ#KHW#NDGHU#YDQ#12%,6#JHGDDQ1

+HW#RQGHU]RHN#LV#HURS#JHULFKW#JHZHHVW#GH#KDDOEDDUKHLG#YDQ#GH#XLWJDQJVSXQWHQ#+JHEUXLNVSHULRGH# 
OHYHQVGXXU# #63#MDDU/#GLNWH# #4#P,#YRRU#GH#DFWLHYH#EDUULqUH#WH#WRHWVHQ1
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415 $ISHUNLQJ#HQ#GRHO#YDQ#KHW#RQGHU]RHN

41514 $ISHUNLQJ#YDQ#KHW#RQGHU]RHN
9DQXLW#GH#EHVFKLNEDUH# LQIRUPDWLH#HQ# OLWHUDWXXU# LV#HU#HHQ#DDQWDO#NQHOSXQWHQ#JHVLJQDOHHUG#GLH#KHW
PRJHOLMN#JHEUXLN#YDQ#GH#DFWLHYH#EDUULqUH#LQ#GH#ZHJ#VWDDQ1#9LD#HHQ#RQWZLNNHOLQJVLQVSDQQLQJ#LV#JH0
]RFKW#QDDU#HHQ#RSORVVLQJ#YDQ#GH]H#]HV#NQHOSXQWHQ=

41# KHW#XLWJHYRHUGH#WKHRUHWLVFK#HQ#ODERUDWRULXPRQGHU]RHN#QDDU#KHW#YDVWOHJJLQJVJHGUDJ#YDQ#]ZDUH
PHWDOHQ#EHWUHIW#YHHODO#4#PHWDDO#HQ#QLHW#GH#FRPELQDWLH#YDQ#HHQ#DDQWDO#YHURQWUHLQLJLQJHQ>

51# GH#RPVWDQGLJKHGHQ#ELM#KHW#XLWJHYRHUGH# ODERUDWRULXPRQGHU]RHN#]LMQ#QLHW#]RDOV#GLH# LQ#ZHUNHOLMN0
KHLG#LQ#KHW#ERGHPV\VWHHP#YRRUNRPHQ>

61# GH# UHODWLHV# WXVVHQ#VQHOKHLG#YDQ#YDVWOHJJLQJVSURFHVVHQ/#EDUULqUHPDWHULDOHQ#HQ#YDVW# WH# OHJJHQ
VWRIIHQ#HQ#GH#LQYORHG#GDDURS#YDQ#GH#JURQGZDWHUVQHOKHLG#]LMQ#RQEHNHQG>

71# GH#PRJHOLMNKHGHQ/#ULVLFR*V#HQ#NRVWHQ#ELM#GH#NHX]H#YRRU#HHQ#DDQOHJWHFKQLHN#YRRU#GH# UHDOLVDWLH
YDQ#GH#DFWLHYH#EDUULqUH/#KHW#JHGUDJ# YDQ#KHW#EDUULqUHPDWHULDDO#GDDUELM#HQ#KHW# JHGUDJ# YDQ# GH
VWHXQYORHLVWRI#LQGLHQ#ZRUGW#JHNR]HQ#YRRU#GH#DDQOHJ#PHW#HHQ#GLHSZDQGV\VWHHP#]LMQ#RQEHNHQG>

81# GH# LQVWUXPHQWDWLH#HQ#KHW#PHWHQ#ELM#HQ# LQ#HHQ#DFWLHYH#EDUULqUH#RP#GH#ZHUNLQJ# LQ#KHW#ERGHP0
V\VWHHP# WH#FRQWUROHUHQ#NDQ#RQGHU# ORFDWLHVSHFLILHNH#RPVWDQGLJKHGHQ#GRRU#GH#PRJHOLMNH#EHwQ0
YORHGLQJ#YDQ#GH#JURQGZDWHUVDPHQVWHOOLQJ#+ELMYRRUEHHOG#GRRU#ZLM]LJHQGH#UHGR[RPVWDQGLJKHGHQ/
ZLM]LJHQG#]XXUVWRIJHKDOWH,#HHQ#NQHOSXQW#YRUPHQ>

91# KRH#HQ#LQ#ZHONH#PDWH#KHW#IXQFWLRQHUHQ#YDQ#GH#EDUULqUH#YHUDQGHUW#WLMGHQV#GH#OHYHQVGXXU#LV#RQEH0
NHQG1# 'LW# ZRUGW# QLHW# DOOHHQ# EHSDDOG# GRRU# GH# YDVWOHJJLQJVSURFHVVHQ# HQ# GH# YHUDQGHULQJHQ
GDDULQ1#2RN#GH#JHRWHFKQLVFKH#HQ#JHRK\GURORJLVFKH#SURFHVVHQ#]LMQ#YDQ#EHODQJ1#2RN#LV#KHW#QLHW
GXLGHOLMN#RI#GH#HYHQWXHOH#RQWZLNNHOLQJ#YDQ#KHW#ERGHPOHYHQ#LQ#GH#EDUULqUH#QDGHOLJH#LQYORHGHQ#RS
KHW#IXQFWLRQHUHQ#KHHIW1

,Q# KHW# SUHNZDOLILFDWLHYRRUVWHO# ]LMQ# GH]H# NQHOSXQWHQ# QDGHU# WRHJHOLFKW1#*HFRQVWDWHHUG# LV# GDW# HHQ
VWXGLH#GLH#DOOH#NQHOSXQWHQ#RPYDW#]HNHU#HHQ#GULHWDO#VWDSSHQ#]DO#PRHWHQ#GRRUORSHQ=

0# VWDS#4#0#ODERUDWRULXPZHUN#+RQGHU]RHN,>
0# VWDS#5#0#SLORWSURHI#+KDDOEDDUKHLG,>
0# VWDS#6#0#ERXZ#HQ#JHEUXLN#+LPSOHPHQWDWLH,1

'H#DDQYUDDJ#HQ#GH#XLWHLQGHOLMNH#KRQRUHULQJ# WRW#KHW#12%,60SURMHFW# *GH#$FWLHYH#%DUULqUH*#KHEEHQ
]LFK#DOOHHQ#JHULFKW#RS#VWDS# 4/#ZDDUELM#ZHO#DDQGDFKW#JHJHYHQ#]RX#ZRUGHQ#DDQ#GH# +KDDOEDDUKHLG
YDQ,#XLWYRHULQJVPRJHOLMNKHGHQ#GLH#EHVFKLNEDDU#]LMQ#YRRU#GH#DDQOHJ1

41515 'RHO#YDQ#KHW#RQGHU]RHN
+HW#GRHO# YDQ# KHW#12%,60SURMHFW# *GH#$FWLHYH#%DUULqUH# LV# LQ# KHW# EDVLVSURMHFWSODQ# DOV# YROJW# JHIRU0
PXOHHUG=

0# KHW#VHOHFWHUHQ#YDQ#KHW#EDUULqUHPDWHULDDO#HQ#KHW#YDVWVWHOOHQ#YDQ#GH# WHFKQLVFKH#XLWYRHUEDDUKHLG
YDQ#HHQ#DFWLHYH#EDUULqUH#YRRU#KHW#YDVWOHJJHQ#YDQ#]ZDUH#PHWDOHQ#LQ#GH#ERGHP>

0# KHW# WRHWVHQ#YDQ#HLJHQVFKDSSHQ#YDQ#PDWHULDOHQ#DDQ#HLVHQ#YDQXLW#GH#JHRWHFKQLHN/#JHRFKHPLH/
ELRFKHPLH#HQ#JHRK\GURORJLH>#GH#VSHFLILFDWLHV#ZDDUDDQ#KHW#EDUULqUHPDWHULDDO#PRHW#YROGRHQ/#]LMQ
YHUERQGHQ# DDQ# GH# ERGHP0# HQ# JURQGZDWHUNDUDNWHULVWLHNHQ# YDQ# GH# FDVH# HQ# GH# JHZHQVWH
HPLVVLHUHGXFWLH>

0# QDDVW#KHW#VHOHFWHUHQ#YDQ#KHW#EDUULqUHPDWHULDDO#PRHW#ZRUGHQ#DDQJHJHYHQ#RI#GH#SLORWSURHI#HQ
ODWHU#GH#UHDOLVDWLH#YDQ#GH#DFWLHYH#EDUULqUH#WHFKQLVFK#XLWYRHUEDDU#]LMQ#HQ#GLHQW#DDQGDFKW#WH#ZRU0
GHQ#JHVFKRQNHQ#DDQ#GH#PRJHOLMNKHGHQ#HQ#GH#EHSHUNLQJHQ#GLH#GH#WHFKQLHN#YDQ# LQVWDOODWLH#YDQ
GH#DFWLHYH#EDUULqUH#ELHGW1
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416 2S]HW#YDQ#KHW#HLQGUDSSRUW

+RRIGVWXN#5#JDDW#NRUW#LQ#RS#GH#RS]HW#HQ#XLWYRHULQJ#YDQ#KHW#RQGHU]RHN1#+RRIGVWXN#6#YDW#GH#EHODQJ0
ULMNVWH# UHVXOWDWHQ#HQ#FRQFOXVLHV#YDQ#GH#YHUVFKLOOHQGH#RQGHUGHOHQ#YDQ#KHW#RQGHU]RHN#VDPHQ1#'H
UHVXOWDWHQ#]LMQ#+LQ#GH#YRUP#YDQ#GH#XLWJHEUDFKWH# WXVVHQWLMGVH#UDSSRUWDJHV,# LQWHJUDDO# LQ#GH#ELMODJHQ
YDQ#GLW#HLQGUDSSRUW#RSJHQRPHQ1#'H#ELMODJHQ#]LMQ#RS#FG0URP#WRHJHYRHJG1#,Q#KRRIGVWXN#7#ZRUGHQ#GH
EHODQJULMNVWH# IDFWRUHQ# GLH# GH# OHYHQVGXXU# YDQ# HHQ# DFWLHYH# EDUULqUH# EHSDOHQ# QDGHU# EHNHNHQ# HQ
ZRUGW#QDJHJDDQ#ZHONH# LQYORHG#HONH# IDFWRU# NDQ#KHEEHQ#RS#GH# HIIHFWLYLWHLW# YDQ# KHW# YDVWOHJJLQJV0
SURFHV#HQ#GDDUPHH#RS#GH#OHYHQVGXXU#YDQ#GH#DFWLHYH#EDUULqUH1#+RRIGVWXN#8#VOXLW#YHUYROJHQV#DI#PHW
GH#FRQFOXVLHV1

417 &RQVRUWLXP

'H# YROJHQGH# SDUWLMHQ# KHEEHQ# DOV# FRQVRUWLXPSDUWQHUV# VDPHQ#PHW#12%,6# GH# UHDOLVDWLH# YDQ# KHW
RQGHU]RHN#PRJHOLMN#JHPDDNW=

0# '60#/LPEXUJ#%9>
0# .HPLUD#$JUR#3HUQLV#%9>
0# *HPHHQWHOLMN#+DYHQEHGULMI#5RWWHUGDP>
0# *HPHHQWHZHUNHQ#5RWWHUGDP#,QJHQLHXUVEXUHDX>
0# +%*#*URXS#7HFKQRORJ\>
0# +%*#&LYLHO#*URQGWHFKQLHN>
0# +%*#&LYLHO#0LOLHX>
0# *HR'HOIW1

418 .HQQLVLQWHJUDWLH

2S#YRRUVWHO#YDQ#12%,6# LV# WHU#EHJHOHLGLQJ#YDQ#KHW#SURMHFW#QDDVW#KHW#FRQVRUWLXP#HHQ#NODQNERUG0
JURHS#RSJH]HW1#'H#YROJHQGH#SHUVRQHQ#KHEEHQ#KLHULQ#]LWWLQJ#JHKDG=

0# GU1#+1$1#YDQ#GHU#6ORRW/#6WLFKWLQJ#(&1>
0# SURI1GU1LU1#51'1#6FKXLOLQJ/#)DFXOWHLW#$DUGZHWHQVFKDSSHQ/#58#8WUHFKW>
0# GU1LU1#&1#=HYHQEHUJHQ/#9HUPHHU#,QIUDVWUXFWXUH#'HYHORSPHQW#%191>
0# LU1#01*1#.HL]HU/#6HFWLH#%RGHPNZDOLWHLW/#:DJHQLQJHQ#8QLYHUVLWHLW>
0# LU1#(1#0XOGHU/#$IGHOLQJ#UHVW0#HQ#JURQGVWRIIHQ/#71200(31

7HYHQV#LV#RQGHU#EHJHOHLGLQJ#YDQ#GH#KHHU#.HL]HU#GRRU#GH#KHHU#.HUV#DDQ#:DJHQLQJHQ#8QLYHUVLWHLW
DIVWXGHHUZHUN#YHUULFKW#DDQ#GH#YDVWOHJJLQJ#YDQ#]ZDUH#PHWDOHQ#HQ#DUVHHQ#DDQ#EDUULqUHPDWHULDOHQ1
=LMQ#ZHUN#KHHIW#HHQ#JURWH#ELMGUDJH#JHOHYHUG#DDQ#KHW#YHUNUHJHQ#LQ]LFKW/#PHW#QDPH#WHQ#DDQ]LHQ#YDQ
GH#PRGHOOHULQJ#YDQ#YDVWOHJJLQJ#HQ#WUDQVSRUW1#(HQ#VDPHQYDWWLQJ#YDQ#GLW#RQGHU]RHN# LV#RSJHQRPHQ
LQ#ELMODJH#+1



8

+22)'678.#5

21'(5=2(.621'(5'(/(1/#21'(5=2(.623=(7#(1#8,792(5,1*

'H#RS]HW#YDQ#KHW#RQGHU]RHN#LV#HU#SULPDLU#RS#JHULFKW#JHZHHVW#RP/#QD#KHW#YDVWVWHOOHQ#YDQ#SRWHQWLHHO
JHVFKLNWH# EDUULqUHPDWHULDOHQ# SDVVHQG# ELM# GH# YHURQWUHLQLJLQJVVLWXDWLH# YDQ# GH# ORFDWLH/#PHW# ODER0
UDWRULXPRQGHU]RHN#GH#GDDGZHUNHOLMNH#JHVFKLNWKHLG#YDVW#WH#VWHOOHQ1#'DDUQDDVW#LV/#LQ#EHSHUNWH#PDWH/
RQGHU]RHN#JHGDDQ#QDDU#GH#PDUNWSRWHQWLH#YDQ#GH#DFWLHYH#EDUULqUH#LQ#DOJHPHQH#]LQ1

%HODQJULMNH#RQGHUGHOHQ#YDQ#KHW#RQGHU]RHN#]LMQ#JHZHHVW=

41# /RFDWLHVSHFLILHNH#RPVWDQGLJKHGHQ#YDQ#GH#ORFDWLH=
0 UHSUHVHQWDWLHI#JURQGZDWHUW\SH>
0 UHSUHVHQWDWLHYH#YHURQWUHLQLJLQJ#+DUVHHQ/#NRSHU/#QLNNHO#HQ#]LQN,>
0 YDVWVWHOOLQJ# YDQ# JHRWHFKQLVFKH# UDQGYRRUZDDUGHQ# HQ# PRJHOLMNH# XLWYRHULQJVZLM]HQ# +PHGH
GRRU#KHW#XLWYRHUHQ#YDQ#SURHYHQ#GLH#JHULFKW#]LMQ#RS#GH#XLWYRHULQJVZLM]H#PHW#HHQ#VWHXQYORHL0
VWRI,>

0 YDVWVWHOOHQ#YDQ#KHW#SURJUDPPD#YDQ#HLVHQ#YRRU#GH#WRHSDVVLQJ#YDQ#GH#DFWLHYH#EDUULqUH# LQ#GH
FDVH1

51# .HX]H#YDQ#JHVFKLNWH#EDUULqUHPDWHULDOHQ=
0 YDVWVWHOOLQJ#YDQ#PRJHOLMNH#EDUULqUHPDWHULDOHQ#+]HROLHW/#JODXFRQLHW#HQ#S\UROXVLHW,>
0 YDVWVWHOOLQJ#YDQ#GH#HIIHFWLYLWHLW#YDQ#KHW#I\VLVFK0FKHPLVFKH#SURFHV#GRRU#GH#XLWYRHULQJ#HQ#LQWHU0
SUHWDWLH#PHW#JHEUXLNPDNLQJ#YDQ#GH#PRGHOOHULQJ#YDQ=
� VFKXGSURHYHQ>
� NRORPSURHYHQ1

%LM#KHW#XLWYRHUHQ#YDQ#GH#ERYHQJHQRHPGH#RQGHUGHOHQ#LV#JHEUXLN#JHPDDNW#YDQ#GH#JHJHYHQV#GLH#LQ
HQ#PHW#DQGHUH#RQGHUGHOHQ#YDQ#KHW#RQGHU]RHN#]LMQ#RQWZLNNHOG#HQ2RI#YDVWJHOHJG=

0# YRUPJHYHQ#DDQ#GH#NHQQLVLQWHJUDWLH#PHW#EHKXOS#YDQ#KHW#RYHUOHJ#PHW#GH#NODQNERUGJURHS>
0# YHU]DPHOHQ#YDQ#YHOGJHJHYHQV#YDQ#GH#ORFDWLH>
0# YHU]DPHOHQ# YDQ# JHJHYHQV# YDQ# GH# JHVFKLNW# JHDFKWH# EDUULqUHPDWHULDOHQ# +LQ# HHUVWH# LQVWDQWLH
/\WDJ/#FDOFLXPWULSOHIRVIDDW/#]HROLHW#HQ#GRORPLHW/#QD#RYHUOHJ#PHW#GH#NODQNERUGJURHS#YHUYDQJHQ
GRRU#]HROLHW/#JODXFRQLHW#HQ#S\UROXVLHW,>

0# ZHUNRYHUOHJ#HQ#FRQVRUWLXPRYHUOHJ1

+HW#XLWYRHUHQ#YDQ#GH#NRORPSURHYHQ# LQ#FRPELQDWLH#PHW#GH#PRGHOOHULQJ# LV#HU#DOV# ODDWVWH#RQGHUGHHO
RS#JHULFKW#JHZHHVW#RP#PHW#GH#H[SHULPHQWHHO#EHSDDOGH# *SHUIRUPDQFH*#HHQ#XLWVSUDDN# WH# NXQQHQ
GRHQ#RYHU#GH#GLPHQVLRQHULQJ#HQ#OHYHQVGXXU#YDQ#GH#DFWLHYH#EDUULqUH1
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+22)'678.#6

6$0(19$77,1*#9$1#'(#%(/$1*5,-.67(#5(68/7$7(1

614 5HSUHVHQWDWLHI#JURQGZDWHUW\SH

61414 9DULDELOLWHLW
'H#ORFDWLH#YDQ#GH#FDVH#NHQW#HHQ#VWHUNH#YDULDELOLWHLW#LQ#SODDWV#HQ#WLMG#YDQ#GH#JURQGZDWHUNZDOLWHLW1#(U
LV#JHHQ# +SHLOEXLV,ORFDWLH#ZDDU#GH# FRPSOHWH#PL[# YDQ# ]ZDUH#PHWDOHQ#HQ# DUVHHQ# LQ# KRJH# FRQFHQ0
WUDWLHV#YRRUNRPW1

+HW# VWUHYHQ#RP# LQ#KHW# ODERUDWRULXPRQGHU]RHN#GH#JURQGZDWHUNZDOLWHLW# RS# GH# ORFDWLH# H[DFW# QD# WH
ERRWVHQ#LV#ORVJHODWHQ1#+HW#RQGHU]RHN#KHHIW#]LFK#PHHU#JHULFKW#RS#GH#DOJHPHQH#WRHSDVVLQJVPRJH0
OLMNKHGHQ# YDQ#HHQ#DFWLHYH#EDUULqUH# YRRU# ]ZDUH#PHWDOHQ#HQ#QLHW# ]R]HHU# RS# GH# WRHSDVVLQJ# ELM# GH
VSHFLILHNH#ORFDWLH#YDQ#GH#FDVH1

9RRU#KHW# ODERUDWRULXPRQGHU]RHN# LV#GH#NHX]H#JHPDDNW#WH#ZHUNHQ#PHW#HHQ#YHUHHQYRXGLJG#V\QWKH0
WLVFK#JURQGZDWHU/#TXD#VDPHQVWHOOLQJ#JHsQW#RS#GH#ZDDUGHQ#GLH#]LMQ#JHPHWHQ# LQ#SHLOEXL]HQ#RS#GH
ORFDWLH1# 'LW# LPSOLFHHUW# GDW# ELMYRRUEHHOG# LQYORHGHQ# YDQ# +YDULDWLH# LQ,# UHGR[RPVWDQGLJKHGHQ# HQ
FRPSOH[DWLH#DDQ#RSJHORVW#RUJDQLVFK#NRROVWRI#QLHW#DDQ#GH# UHVXOWDWHQ# YDQ#KHW# ODERUDWRULXPRQGHU0
]RHN#DIOHHVEDDU#]LMQ1#+HW#RQGHU]RHN#KHHIW#]LFK#GHUKDOYH#YRRUDO#JHULFKW#RS#GH#YDVWOHJJLQJ#YDQ#GH
YHURQWUHLQLJLQJ#DDQ#GH#EDUULqUHPDWHULDOHQ#RQGHU#EHKHHUVEDUH#FRQVWDQWH#+ODERUDWRULXP0,RPVWDQGLJ0
KHGHQ1

61415 0DFUR0HOHPHQWHQ
'RRU#KHW#YRRUNRPHQ#YDQ#S\ULHW#HQ#JLSV#RS#GHOHQ#YDQ#KHW# WHUUHLQ/#NRPHQ# LQ#KHW# IUHDWLVFK#JURQG0
ZDWHU#RS#GH]H#WHUUHLQGHOHQ#KRJH#FRQFHQWUDWLHV#YDQ#GH#PDFUR#HOHPHQWHQ#1D/#./#&D/#0J#HQ#62750

YRRU1#*H]LHQ#GH#&D0#HQ#627500FRQFHQWUDWLHV# LV#KHW#JURQGZDWHU# LQ#HYHQZLFKW#PHW#JLSV1#(HQ#XLWJH0
EUHLGH#DQDO\VH#RS#KHW#YRRUNRPHQ#YDQ#JHUHGXFHHUGH#YHUELQGLQJHQ#KHHIW# ODWHQ#]LHQ#GDW#KHW#JURQG0
ZDWHU#DsURRE# LV#PHW#HHQ#S+# LQ#HHQ# UDQJH#YDQ#9# WRW#:/81#1260#NRPW#DOOHHQ#YRRU# LQ#KRJH#FRQFHQ0
WUDWLHV#EXLWHQ#GH#JHQRHPGH#WHUUHLQGHOHQ1

2S# EDVLV# YDQ# GH# YHOGJHJHYHQV# YDQ# KHW# IUHDWLVFK# JURQGZDWHU# JHHIW# GLW# GH# LQ# WDEHO# 5# YHUPHOGH
PDFURVDPHQVWHOOLQJ#YDQ#KHW#*JURQGZDWHU*1

7DEHO#51 9RRUJHVWHOGH#PDFURFKHPLVFKH#VDPHQVWHOOLQJ#YDQ#KHW#*JURQGZDWHU*1
HOHPHQW PJ2O PHT2O

QDWULXP 433 7/7
NDOLXP 433 5/8
FDOFLXP :33 68
PDJQHVLXP ;3 9/9
ELFDUERQDDW 633 8
FKORULGH 583 :
QLWUDDW 433 4/8
VXOIDDW 41:33 68



;

*H]LHQ#GH#S+#UDQJH#YDQ#9#WRW#:/8#YDQ#KHW#JURQGZDWHU#YDQ#GH#EHWUHIIHQGH# ORFDWLH# LV#RS#EDVLV#YDQ
GH# LQ# WDEHO# 5#JHJHYHQ# *JHPLGGHOGH# VDPHQVWHOOLQJ*#HHQ#GULHWDO# W\SHQ# V\QWKHWLVFK#JURQGZDWHU#JH0
NR]HQ/#4#PHW#S+#9/#4#PHW#S+#:/8#HQ#4#PHW#HHQ#WXVVHQOLJJHQGH#S+#+9/;,1

61416 &RQFHQWUDWLHV#]ZDUH#PHWDOHQ
8LW#GH#EHVFKLNEDUH#YHOGJHJHYHQV# +]LH#ELMODJH#$,# LV#QDJHJDDQ#ZDW#GH#KRRJVWH#JHPHWHQ#FRQFHQ0
WUDWLHV#]ZDUH#PHWDOHQ#HQ#DUVHHQ#LQ#KHW#JURQGZDWHU#]LMQ#JHZHHVW1

,Q#WDEHO#6#]LMQ#GH#DQDO\VHUHVXOWDWHQ#LQ#�J2O#YDQ#GH#EHWUHIIHQGH#PHHWSXQWHQ#ZHHUJHJHYHQ1

7DEHO#61 *HPHWHQ#FRQFHQWUDWLHV#]ZDUH#PHWDOHQ#HQ#DUVHHQ1
HOHPHQW SE#648 SE#4616 SE#943

DUVHHQ 471333 ?#5 ?#5
FDGPLXP 3/7 463 3/9
FKURRP 473 ?#5 ?#5
NRSHU 43 561333 ?#6
ORRG 4 ?#5 ?#5
QLNNHO ?#3/36 :9 6<3
]LQN ?#4 551333 4<1333

2S#EDVLV#YDQ#GH]H#JHPHWHQ#FRQFHQWUDWLHV#RS#GH#ORFDWLH#LV#YRRU#KHW#RQGHU]RHN#XLWJHJDDQ#YDQ#GH#LQ
WDEHO#7#JHQRHPGH#FRQFHQWUDWLHV/#KRHZHO#GH#JHPHWHQ#KRRJVWH#FRQFHQWUDWLHV#QLHW#RS#4#PHHWSXQW
JH]DPHQOLMN# ]LMQ# DDQJHWURIIHQ1#'LW# EHWHNHQW# GDW# YRRU# GLW# RQGHU]RHN# YDQ# GH# TXD# YHURQWUHLQLJLQJ
PHHVW# RQJXQVWLJH# VLWXDWLH# LV# XLWJHJDDQ1# 9RRU# KHW# RYHUJURWH# GHHO# YDQ# GH# SHLOEXL]HQ# ]LMQ# GH
FRQFHQWUDWLHV#+YHHO,#ODJHU#GDQ#GH#ZDDUGHQ#]RDOV#GLH#LQ#GLW#12%,60RQGHU]RHN#]LMQ#DDQJHKRXGHQ1

7DEHO#71 9RRUJHVWHOGH#VDPHQVWHOOLQJ#YDQ#KHW#*JURQGZDWHU*/#]ZDUH#PHWDOHQ1
HOHPHQW �J2O4, �PRO2O5, WXVVHQZDDUGH#�J2O PD[LPDOH#RYHUVFKULMGLQJV0

IDFWRU#YDQ#GH
WXVVHQZDDUGH

DUVHHQ 471333 4<3 68 733
FDGPLXP 463 4 6 76
FKURRP 473 6 49 <
NRSHU 561333 693 78 844
ORRG 4;3 4 78 7
QLNNHO 6<3 : 78 <
]LQN 551333 673 763 84

4, PD[LPDDO#JHPHWHQ#FRQFHQWUDWLHV
5, YRRUJHVWHOGH#FRQFHQWUDWLHV#LQ#KHW#V\QWKHWLVFK#JURQGZDWHU

61417 %HUHNHQLQJHQ#PHW#EHKXOS#YDQ#0,17(4$5
'H#DDQPDDN#YDQ#GH]H#W\SHQ#JURQGZDWHU#HQ#GH#XLWHLQGHOLMNH#VDPHQVWHOOLQJ#LV#RQGHU#PHHU#RS#EDVLV
YDQ#EHUHNHQLQJHQ#+0,17(4$#YHUVLH#5,#EHSDDOG1#'H#EHODQJULMNVWH#XLWJDQJVPDWHULDOHQ#]LMQ#JLSV#HQ
FDOFLXPFDUERQDDW#HQ#HHQ#SDUWLsOH#&250GUXN#YDQ#3/357#DWPRVIHHU1



<

+HW#UHFHSW#LV#DOV#YROJW=

0 6\QWKHWLVFK#JURQGZDWHU=
4 RYHUPDDW#DDQ#FDOFLXPVXOIDDW#+JLSV,>
5 RYHUPDDW#DDQ#FDOFLXPFDUERQDDW#+FDOFLHW,>
6 6/68#PPRO2O#QDWULXPFKORULGH>
7 4/<:#PPRO2O#NDOLXPFKORULGH>
8 3/8<#PPRO2O#NDOLXPQLWUDDW>
9 3/84#PPRO2O#PDJQHVLXPQLWUDDW>
: 5/:;#PPRO2O#PDJQHVLXPVXOIDDW1

0 =ZDUH#PHWDOHQ#HQ#DUVHHQ=
; 3/6<#PPRO2O#NRSHUFKORULGH>
< ;8/5#�PRO2O#QLNNHOFKORULGH>
43 3/6;#PPRO2O#]LQNFKORULGH>
44 3/66#PPRO2O#DUVHQDDW1

9DULDEHOH#S+*V# +E1Y1#9/#9/8#HQ#:,#NXQQHQ#ZRUGHQ#YHUNUHJHQ#GRRU#KHW# +V\QWKHWLVFK,#JURQGZDWHU# LQ
HYHQZLFKW# WH# EUHQJHQ#PHW# SDUWLsOH#&250GUXNNHQ# +LQ# GLW# JHYDO# E1Y1# UHVSHFWLHYHOLMN# 3/;/# 3/348# HQ
3/334#DWP1,1

8LWJDDQGH# YDQ# GH# ERYHQVWDDQGH# VDPHQVWHOOLQJ# ]LMQ#PHW# EHKXOS# YDQ#0,17(4$5# YHUVFKLOOHQGH
HYHQZLFKWVVLWXDWLHV# XLWJHUHNHQG1# 'H# UHVXOWDWHQ# YDQ# GH]H# EHUHNHQLQJHQ# ]LMQ# ZHHUJHJHYHQ# LQ
WDEHO#81#+HW#EOLMNW#XLW#GH]H#EHUHNHQLQJHQ#GDW/#ZDQQHHU#GH#PHWDOHQ#ZRUGHQ#WRHJHYRHJG#+VWDS#6,#DDQ
KHW#V\QWKHWLVFKH#JURQGZDWHU/#NRSHUDUVHQDDW#+&X6+$V27,5Â9+52,#QHHUVODDW1#%LM#HHQ#KRJHUH#S+#JDDW
SHUFHQWXHHO#PHHU#NRSHUDUVHQDDW#QHHUVODDQ1

7DEHO#81 %HODQJULMNVWH#UHVXOWDWHQ#YDQ#GH#EHUHNHQLQJHQ#PHW#EHKXOS#YDQ#0,17(4$51
VWDS#4 VWDS#5 VWDS#6 VWDS#7

S+#ELM#HYHQZLFKW :1:93 81;36 81;33 91933
QHHUVODJ JHHQ JLSV JLSV/#&X0DUVHQDDW JLSV/#&X0DUVHQDDW
(#QHHUJHVODJHQ=
&D5.
627

50

+6$V27
&X5.

5;/7
5;/<

4:/3
45/5
65/7
74/5

4:/4
45/6
9:/9
;9/3

61418 6DPHQVWHOOLQJ#YDQ#KHW#V\QWKHWLVFK#JURQGZDWHU#+6*:,
,Q#WDEHO#9#]LMQ#GH#FRQFHQWUDWLHV#YDQ#DUVHHQ/#NRSHU/#QLNNHO#HQ#]LQN# LQ#KHW# OHLGLQJZDWHU/#GH#FRQFHQ0
WUDWLHV#YDQ#GH#PHWDOHQ#LQ#KHW#V\QWKHWLVFK#JURQGZDWHU#]RQGHU#WRHYRHJLQJ#YDQ#GH#PHWDOHQ#HQ#DUVHHQ
HQ# GH# FRQFHQWUDWLHV# LQ# KHW# V\QWKHWLVFK# JURQGZDWHU#PHW# WRHYRHJLQJ# YDQ# GH#PHWDOHQ# HQ# DUVHHQ
ZHHUJHJHYHQ1

+HW#EOLMNW#GDW#GH#FRQFHQWUDWLH#DUVHHQ#HQ#NRSHU/#LQ#KHW#6*:#PHW#WRHYRHJLQJ#YDQ#GH#PHWDOHQ/#ODJHU
LV#GDQ#DDQYDQNHOLMN# LV# WRHJHYRHJG# +]LH# WDEHO#7,1#'LW#NRPW#RYHUHHQ#PHW#GH#EHUHNHQLQJHQ#JHGDDQ
GRRU#0,17(4$51#9ROJHQV#GLH#EHUHNHQLQJHQ#VODDW#NRSHUDUVHQDDW#ELM#HHQ#S+#YDQ#8/;#QHHU1

'H#YRRUJHVWHOGH#PL[#YDQ#PHWDOHQ#+]LH#WDEHO#7,#NDQ#GXV#QLHW#EHVWDDQ#RQGHU#DOOH#JHEUXLNWH#RPVWDQ0
GLJKHGHQ1#.RSHU#VODDW#VDPHQ#PHW#DUVHHQ#QHHU/#KHW#SHUFHQWDJH#JHYRUPGH#QHHUVODJ#ZRUGW#KRJHU#ELM
HHQ#KRJHUH#S+1



43

7DEHO#91 *HJHYHQV#YDQ#KHW#V\QWKHWLVFK#JURQGZDWHU1
PHWDDO OHLGLQJZDWHU 6*:#]RQGHU#WRHYRH0

JLQJ#YDQ#PHWDOHQ
6*:#PHW#WRHYRHJLQJ
YDQ#PHWDOHQ#+&3,

$V#+�J2O, ?#G1O1- ?#G1O1- 71433
&X#+�J2O, 473 443 61533
1L#+�J2O, 76 ?#G1O1- 693
=Q#+�J2O, :63 75 561333

- ?#G1O1 GH# FRQFHQWUDWLH# YDQ# KHW#PHWDDO# LV# ODJHU# GDQ# GH# GHWHFWLHOLPLHW/# GH]H# LV# YRRU# $V# 8/3#�J2O/# YRRU
&X#8/3#�J2O/#YRRU#1L#8/3#�J2O#HQ#YRRU#=Q#43/3#�J2O

61419 9HUJHOLMNLQJ#YDQ#KHW#V\QWKHWLVFK#JURQGZDWHU#PHW#SHLOEXLVZDDUQHPLQJHQ
'H#LQ#WDEHO#9#JHJHYHQ#VDPHQVWHOOLQJ#ZRUGW#QLHW#DDQJHWURIIHQ#LQ#ppQ#YDQ#GH#YRRU#GH#FDVH#EHVFKLN0
EDUH# SHLOEXL]HQ1# ,Q# GH# YRRU# GH# HPLVVLH# YDQ# EHODQJ# ]LMQGH# SHLOEXL]HQ/# GLUHFW# QDELM# KHW# RSSHU0
YODNWHZDWHU/# LV# ppQ# SHLOEXLV# EHVFKLNEDDU#ZDDU# DUVHHQ/# NRSHU/# QLNNHO# HQ# ]LQN# JH]DPHQOLMN# YRRU0
NRPHQ#LQ#FRQFHQWUDWLHV#GLH#RQJHYHHU#ppQKRQGHUVWH#EHGUDJHQ#YDQ#GLH#LQ#WDEHO#91#'H#FRQFHQWUDWLHV
LQ#GH]H#SHLOEXLV#EHGUDJHQ#8;#�J#$V2O/#53#�J#&X2O/#43#�J#1L2O#HQ#:43#�J#=Q2O1#'LW#JHHIW#DDQ#GDW#GH#LQ
61416# +]LH# WDEHO# 6,# DDQJHJHYHQ# FRQFHQWUDWLHV# LQGHUGDDG# EHQRHPG#PRJHQ# ZRUGHQ# DOV# GH# TXD
YHURQWUHLQLJLQJ#PHHVW#RQJXQVWLJH#VLWXDWLH1#2RN#GH#FRQFHQWUDWLHV#LQ#KHW#V\QWKHWLVFK#JURQGZDWHU#+]LH
WDEHO#9,#NXQQHQ#QRJ#DOV#]HHU#RQJXQVWLJ#ZRUGHQ#JHNHQVFKHWVW1#2S#GH#JHYROJHQ#YDQ#RQGHU#DQGHUH
GH# TXD# YHURQWUHLQLJLQJVQLYHDX# RQJXQVWLJH# DDQQDPHQ#ZRUGW# LQ# GLW# KRRIGVWXN# HQ# LQ# KRRIGVWXN# 7
LQJHJDDQ1#,Q#GLW#KRRIGVWXN#EHWUHIW#KHW#PHW#QDPH#GH#GLUHFWH# LQWHUSUHWDWLH#YDQ#GH#UHVXOWDWHQ#YDQ#GH
VFKXG0# HQ# NRORPSURHYHQ1# ,Q# KRRIGVWXN# 7# +(YDOXDWLH# YDQ# GH# UHVXOWDWHQ,# ZRUGW# HHQ# LQVFKDWWLQJ
JHJHYHQ# ZDW# KHW# HIIHFW# ]RX# NXQQHQ# ]LMQ# LQGLHQ# HU# YDQ# PLQGHU# RQJXQVWLJH# DDQQDPHQ# ZRUGW
XLWJHJDDQ1

615 *HRWHFKQLVFKH#UDQGYRRUZDDUGHQ/#XLWYRHULQJVZLM]HQ#HQ#JOREDOH#NRVWHQ

61514 *HRWHFKQLHN
+HW#LV#YDQ#EHODQJ#GH#MXLVWH#NRUUHOYHUGHOLQJ#YDQ#KHW#EDUULqUHPDWHULDDO#WH#NLH]HQ1#)LMQH#GHHOWMHV#XLW#GH
RPOLJJHQGH# JURQGVODJ#PRJHQ# QLHW# GRRU# GH# JURQGZDWHUVWURPLQJ#ZRUGHQ#PHHJHYRHUG# HQ# LQ# KHW
NRUUHOVNHOHW#YDQ#KHW#EDUULqUHPDWHULDDO#WRW#YHUVWRSSLQJ#OHLGHQ1#'H#KLHUXLW#YRRUWYORHLHQGH#HLV#YRRU#GH
NRUUHOYHUGHOLQJ# LV#PHGH#EHSDOHQG#YRRU#KHW#YDVWOHJJHQG#YHUPRJHQ#YDQ#KHW#EDUULqUHPDWHULDDO#SHU
YROXPH0HHQKHLG1

%LM#HHQ#WRHQHPHQGH#ILMQKHLG#YDQ#KHW#PDWHULDDO#ZRUGW#HHQ#WRHQDPH#YDQ#KHW#YDVWOHJJHQG#YHUPRJHQ
YHUZDFKW#GRRU#HHQ#JURWHU#EHVFKLNEDDU#RSSHUYODN#SHU#YROXPH0HHQKHLG1#+HW#SURJUDPPD#YDQ#HLVHQ
+]LH#ELMODJH#%,#JHHIW#GH#JHZHQVWH#ZDDUGH#YRRU#GH#NRUUHOYHUGHOLQJ1

8LWJDDQGH#YDQ#GH#GRRUODWHQGKHLGVJHJHYHQV# YDQ#KHW#ERGHPPDWHULDDO/#GH#JHZHQVWH#GRRUODWHQG0
KHLG#YDQ#KHW#EDUULqUHPDWHULDDO#HQ#GH#JHZHQVWH#ILOWHUHLJHQVFKDSSHQ#RP# LQVSRHOLQJ#HQ#YHUVWRSSLQJ
GRRU#ERGHPGHHOWMHV# WH#YRRUNRPHQ/#NXQQHQ# YRRU#KHW#ZDQGPDWHULDDO#GH# YROJHQGH#HLVHQ# YRRU#GH
NRUUHOJURRWWHYHUGHOLQJ#ZRUGHQ#JHVWHOG=

0# '43#FLUFD#3/4#WRW#3/6#PP>
0# '48#FLUFD#3/58#WRW#3/6#j#3/7#PP>
0# '83#PD[LPDDO#5/8#PP1

,Q#KHW#XLWJHYRHUGH#RQGHU]RHN#LV#JHNR]HQ#YRRU#]HHU#JURINRUUHOLJ#+XLWJH]HHIG#RS#HHQ#NRUUHOGLDPHWHU
WXVVHQ# 5/3# HQ# 5/;#PP,# DGVRUSWLHPDWHULDDO# RP# GH# ZDWHUGRRUODWHQGKHLG# KRRJ# WH# KRXGHQ1# ,Q
KRRIGVWXN#7#+(YDOXDWLH#YDQ#GH#UHVXOWDWHQ,#ZRUGW#RS#GH# LQYORHG#YDQ#GH# WH#KDQWHUHQ#NRUUHOGLDPHWHU
LQJHJDDQ1



44

61515 8LWYRHULQJVZLM]HQ
9RRU#KHW# LQVWDOOHUHQ#YDQ#GH#DFWLHYH#EDUULqUH#PRHW#GH#JURQG# LQ#KHW#ZDQGWUDFp#ZRUGHQ#YHUYDQJHQ
GRRU#KHW#JHZHQVWH#EDUULqUHPDWHULDDO# +E1Y1#]HROLHW,1#=RZHO# WLMGHQV#KHW#RQWJUDYHQ#YDQ#GH#JURQG#DOV
QDGDW#KHW#JDW#RS#GLHSWH# LV/#PRHW#KHW#JDW#EOLMYHQ#RSHQVWDDQ# WRWGDW#KHW#EDUULqUHPDWHULDDO# LV#JHVWRUW1
+HW#JDW#PRHW#KLHUWRH#]LMGHOLQJV#ZRUGHQ#JHVWHXQG1#,Q#GH#UDSSRUWDJH#*8LWYRHULQJVPRJHOLMNKHGHQ*#+]LH
ELMODJH#(4,#ZRUGW#XLWJHEUHLG#RS#GH#XLWYRHULQJVZLM]HQ#HQ#GH#HYHQWXHHO#GDDUELM# WH#EHWUHNNHQ#NHX]H
YDQ#HHQ#JHVFKLNWH#VWHXQYORHLVWRI# LQJHJDDQ#+]LH#ELMODJH#(5,1#+HW#RQGHUVWHXQHQ#YDQ#KHW#RQWJUDYHQ
JDW#NDQ#RS#WZHH#SULQFLSLHHO#YHUVFKLOOHQGH#ZLM]HQ#ZRUGHQ#JHUHDOLVHHUG=

0# KHW#JDW#ZRUGW#JHVWHXQG#GRRU#GH#GUXN#YDQ#HHQ#VSRHOLQJ#LQ#KHW#JDW=#HHQ#K\GUDXOLVFKH#RQGHUVWHX0
QLQJ#+]LH#ILJ1#5,>

0# GH#ZDQG#ZRUGW#PHFKDQLVFK#RQGHUVWHXQG#GRRU#HHQ#EXLV#RI#VRRUWJHOLMN1

)LJ1#51 8LWYRHULQJVZLM]H#YDQ#GH#*DFWLHYH#EDUULqUH*1

%HLGH#PHWKRGHQ#KHEEHQ#KXQ#VSHFLILHNH#NHQPHUNHQ#HQ#HLVHQ1#%LM#YHUJHOLMNLQJ#YDQ#EHLGH#PHWKRGHQ
EHVWDDW#HU#HHQ#YRRUNHXU#YRRU#GH#PHFKDQLVFKH#RQGHUVWHXQLQJ#YRRU#GH#UHODWLHI#RQGLHSH#ZDQGHQ#+WRW
43#P#EHQHGHQ#KHW#PDDLYHOG,1#'H]H#YRRUNHXU#LV#JHEDVHHUG#RS#WZHH#RYHUZHJLQJHQ=

0# SULMVWHFKQLVFK>#HHQ#JHJUDYHQ#V\VWHHP#YHUHLVW#PHHU#KDQGHOLQJHQ#HQ#LV#GXXUGHU>
0# ULVLFR*V#YDQ#HYHQWXHHO#GLVIXQFWLRQHUHQ#GRRU#KHW#QLHW#JHKHHO# YHUGZLMQHQ# YDQ# UHVWDQWHQ# YDQ#GH
DIEUHHNEDUH#SRO\PHUHQ1

9RRU#ZDQGHQ# WRW# 53#P4#GLHSWH#EHVWDDW#GH]HOIGH#YRRUNHXU/# WHQ]LM#GH#RQGHUJURQG#EHVWDDW#XLW#]HHU
YDVWH#JURQGODJHQ1#,Q#GDW#JHYDO#YHUHLVW#GH#DDQOHJ#YDQ#GH#PHFKDQLVFKH#RQGHUVWHXQLQJ#PHW#EXL]HQ
HHQ#GHUPDWH#JURWH# LQVSDQQLQJ# +EHQRGLJG#YHUPRJHQ#YDQ#GH#ZHUNWXLJHQ#HQ#VWHUNWH#YDQ#KHW#EXLV0
PDWHULDDO,#GDW#GH#DDQOHJ#PHW#HHQ#K\GUDXOLVFKH#RQGHUVWHXQLQJ#GH#YRRUNHXU#NULMJW1#'LW#JHOGW#RRN#ELM
QRJ#JURWHUH#GLHSWHQ#GDQ#53#P#EHQHGHQ#KHW#PDDLYHOG1# ,Q#GH#ZDQG#NXQQHQ#YRRU]LHQLQJHQ#ZRUGHQ
RSJHQRPHQ#RP#GH#ZDQG# WH#GRRUVSRHOHQ#HQ#YHUYXLOLQJHQ# WH#YHUZLMGHUHQ1#'LW#NDQ#GH# OHYHQVGXXU
YDQ#GH#ZDQG#YHUJURWHQ1
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9RRU#KHW#JHYDO#GDW#HU#HHQ#VWHXQYORHLVWRI#ZRUGW#JHEUXLNW/# LV#KHW#JHOHW#RS#GH# WHVWUHVXOWDWHQ# +ZDDU0
RQGHU#PHWLQJHQ#DDQ#GH#DIEUDDNVQHOKHLG#GRRU#PLGGHO#YDQ#KHW#YHUORRS# LQ#GH#WLMG#YDQ#GH#YLVFRVLWHLW/
]LH#ILJ1#6,#ZDDULQ#HHQ#DDQWDO#SRO\PHUHQ#XLW#HHQ#JURWHU#WRWDDO#RYHU]LFKW#DOV#EDVLV#YRRU#GH#VWHXQYORHL0
VWRI#]LMQ#JHNR]HQ#HQ#JHOHW#RS#GH#NRVWHQ#DDQ#WH#EHYHOHQ#RP#GH#YROJHQGH#SRO\PHUHQ#WH#JHEUXLNHQ=

0# ;DQWKDQ#JXP#LQ#HHQ#GRVHULQJ#YDQ#5#JUDP#SHU#OLWHU>
0# *XDU#JXP#LQ#HHQ#GRVHULQJ#YDQ#7#JUDP#SHU#OLWHU1YHUKDUGLQJVWLMGH

3# 53# 73# 93# ;3# 433# 453#
NOLQNHU#JHKDOWH#

3#

83#

433#

483#

533#
WLMG#LQ#

3#

83#

433#

483#

533#
7KRXVD

YORHLEDUH#
SODVWLVFKH#

QDWXXUOLMN#YHUORRS#RQGHU#DHUREH#

IDQQ#YLVFRPHWHU#UHVXOWDWHQ#

3# :# 47# 54# 5;#
GDJHQ#QD#

3#
8#
43#
48#
53#
58#
63#
68#

933#UHDGLQJ#

EODQF

%DUULHUH

ELRORJLVFK
EDUULHU

FKHPLVFK
EDUULHU

FLYLHOWHFKQ
FKH#

JHRK\GURO
FKH#

LPPRELOLV
H#

UHVXOWDWHQ#

3# 8# 43# 48# 53# 58# 63#
GDJHQ#QD#DDQPDDN#

3#
53#
73#
93#
;3#
433#
453#
473#

YL
VF
RV
LWH
LW#
+F
3,
#

#)ORFJHO#+9# &0&#+9# ##%LRERUH# *XDU#JXP# #;DQWKDQ#JXP#

)LJ1#61 $IEUDDN#YDQ#SRO\PHHUVSRHOLQJHQ1

;DQWKDP#JXP#GLHQW# WH#ZRUGHQ#JHEUXLNW#DOV#PHQ#GH#VSRHOLQJ#ZDW# ODQJHU#ZLO#JHEUXLNHQ#+UHJHQHUH0
UHQ,1#'H#DQGHUH#SRO\PHUHQ#+)ORFJHO#+9#HQ#%LRERUH,#NXQQHQ#QLHW#ZRUGHQ#JHEUXLNW#DOV#HHQ#GLVSHU0
JHHUPHQJHU# ZRUGW# JHEUXLNW# ELM# GH# DDQPDDN# YDQ# GH# JUDDIVSRHOLQJ/# RPGDW# GH# SRO\PHUHQ# GDQ
PHFKDQLVFK#ZRUGHQ#DIJHEURNHQ#WLMGHQV#KHW#PHQJSURFHV1#,Q#]LMQ#DOJHPHHQKHLG#NDQ#ZRUGHQ#JHVWHOG
GDW#&0&#ZDDUVFKLMQOLMN#QLHW#JHVFKLNW#LV#RP#DOV#EDVLVPDWHULDDO#YDQ#GH#VWHXQYORHLVWRI#WH#GLHQHQ1#'LW
RPGDW#GH#QDWXXUOLMNH#DIEUDDN#ZDDUVFKLMQOLMN#WH#ODQJ]DDP#JDDW1

,Q# GH# SUDNWLMN# LV# XLWJHEUHLGH# HUYDULQJ# EHVFKLNEDDU# RYHU# KHW# ERUHQ# HQ# JUDYHQ#PHW# +DIEUHHNEDUH,
VWHXQYORHLVWRIIHQ#HQ#GH#GDDUYRRU#EHQRGLJGH#EDVLVPDWHULDOHQ1#%LM#GH#ROLH0#HQ#JDVZLQQLQJ#HQ#ELM#GH
GULQNZDWHUZLQQLQJ#ZRUGHQ#ELM#KHW#VODDQ#YDQ#SXWWHQ#RQGHU#DQGHUH#]HWPHHO#HQ#DQGHUH#QDWXXUOLMNH#HQ
+VHPL0,V\QWKHWLVFKH# SRO\PHUHQ# DOV# EDVLVPDWHULDDO# YRRU# DIEUHHNEDUH# VWHXQYORHLVWRIIHQ# JHEUXLNW1
2RN#ELM#KRUL]RQWDDO#JHVWXXUGH#ERULQJHQ#ZRUGHQ#VWHXQYORHLVWRIIHQ#JHEUXLNW/#GLH#LQ#KHW#JHYDO#YDQ#GH
DDQOHJ#YDQ#HHQ#KRUL]RQWDOH#GUDLQ#HYHQHHQV#DIEUHHNEDDU#GLHQHQ#WH#]LMQ1

'H#UHVXOWDWHQ#YDQ#GH#DIEUDDN/#GLH#XLWHLQGHOLMN# LQ#KHW#JHYDO#YDQ#HHQ#KRUL]RQWDOH#GUDLQ#+HQ#RRN#HHQ
DFWLHYH#EDUULqUH,#PRHWHQ#UHVXOWHUHQ#LQ#HHQ#YROOHGLJ#KHUVWHO#YDQ#GH#GRRUODWHQGKHLG#YDQ#HQ#QDDU#GH
GUDLQ/#]LMQ#VWHUN#ZLVVHOHQG1#'H#SURFHVRPVWDQGLJKHGHQ# LQ#GH#ERGHP/#GLH#NXQQHQ#YHUVFKLOOHQ#YDQ
GLH# LQ#KHW# ODERUDWRULXP/#EHSDOHQ#XLWHLQGHOLMN#GH#DIEUDDN# *LQ#VLWX*1#+HW#VFKRRQSRPSHQ#RI# *RQWZLNNH0
OHQ*#YDQ#HHQ#GUDLQ#RI#ERRUJDW#WH]DPHQ#PHW#GH#DIEUDDN#UHVXOWHHUW#QLHW#DOWLMG#LQ#HHQ#YROOHGLJ#KHUVWHO1
6RPV#ZRUGW#VSRHOHQ#PHW#HHQ#R[LGDWRU/#]RDOV#ZDWHUVWRISHUR[LGH#RI#FKORRUEOHHNORRJ/#LQJH]HW#RP#GH
PLQLPDDO# JHZHQVWH# GRRUODWHQGKHLG# WH# EHUHLNHQ/# LQGLHQ# GLW# QLHW# DOV# JHYROJ# YDQ# GH# QDWXXUOLMNH
DIEUDDN#YDQ#GH#ERRUYORHLVWRI#EHUHLNEDDU#EOLMNW# WH#]LMQ1#%LM# WRHSDVVLQJ#YDQ#HHQ#DIEUHHNEDUH#VWHXQ0
YORHLVWRI#GLHQW#HYHQWXHHO# LQ#HHQ#SLORW/#GLH#RYHULJHQV#EHVFKHLGHQ# YDQ#RS]HW# NDQ# ]LMQ/# LQ#KHW# YHOG
YRRUDIJDDQG#DDQ#GH#ERXZ#YDQ#GH#EDUULqUH#GH#DIEUDDN#WH#ZRUGHQ#EHSDDOG1
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61516 *OREDOH#NRVWHQ
'H#RQGHUVWDDQGH#EHGUDJHQ#]LMQ#XLWVOXLWHQG#EHGRHOG#RP#HHQ#UHODWLHYH#YHUJHOLMNLQJ#RS#GH#SULMV#YRRU
HHQ#UHGHOLMN#JURRW#SURMHFW#WH#NXQQHQ#PDNHQ1#'H# ORNDOH#JURQGJHVWHOGKHLG/#REVWDNHOV/# WRHJDQNHOLMN0
KHLG#HQ#ELMYRRUEHHOG#GH#JURRWWH#YDQ#KHW#SURMHFW#]LMQ#QRRG]DNHOLMNHUZLMV#EXLWHQ#EHVFKRXZLQJ#JHEOH0
YHQ1#'H#JHQRHPGH#EHGUDJHQ#]LMQ#H[FOXVLHI#RQWZHUSNRVWHQ/#DIYRHU#YDQ#XLWNRPHQGH#JURQG#HQ#OHYH0
ULQJ# YDQ# HOHNWULVFKH# HQHUJLH# HQ#ZDWHU1#8LWJHJDDQ#ZRUGW# YDQ# HHQ# 433#P# ODQJH# EDUULqUH# WRW# HHQ
GLHSWH#YDQ#;#P#0#PY=

0# +\GUDXOLVFKH#RQGHUVWHXQLQJ/#ZDQGGLNWH#3/;#P1#,QFOXVLHI#DDQOHJ#YDQ#JHOHLGHEDONHQ/#DIEUHHNEDUH
VSRHOLQJ#RS#EDVLV#YDQ#&0&#HQ#YXOOLQJ#PHW#]HROLHW#LV#GH#ULFKWSULMV#FLUFD#¦#8831333/001

0# 0HFKDQLVFKH#RQGHUVWHXQLQJ#PHW#EXLVGLDPHWHU#¡#<47#PP>#K1R1K1#:83#PP1#,QFOXVLHI#DDQOHJ#YDQ
JHOHLGHEDONHQ2IUDPH#HQ#YXOOLQJ#PHW#]HROLHW#LV#GH#ULFKWSULMV#FLUFD#¦#7331333/001

'H]H#JOREDOH#NRVWHQ#+FLUFD#¦#958#SHU#P5#EDUULqUH,#OLJJHQ#FLUFD#53#(#KRJHU#GDQ#GH#UDPLQJHQ#GLH#ELM
KHW# RSVWHOOHQ# YDQ# WDEHO# 4# +NRVWHQYHUKRXGLQJHQ# WXVVHQ# VDQHULQJVYDULDQWHQ,# ]LMQ# JHKDQWHHUG1#'LW
KHHIW#JHHQ#FRQVHTXHQWLHV#YRRU#GH#XLW#WDEHO#4#YROJHQGH#YRRUNHXUVYROJRUGH#YDQ#VDQHULQJVYDULDQWHQ1

616 3URJUDPPD#YDQ#HLVHQ

+HW#SURJUDPPD#YDQ#HLVHQ#YRRU#GH#WRHSDVVLQJ#YDQ#GH#DFWLHYH#EDUULqUH#LQ#GH#FDVH#+]LH#ELMODJH#%,#LV
LQ#KHW#YRRUJDDQGH#DO#JHQRHPG1#'H#EHODQJULMNVWH#LQYORHG#GLH#HUYDQ#RS#KHW#RQGHU]RHN#LV#XLWJHJDDQ
LV# GH#PDWH# YDQ# GH# HPLVVLHUHGXFWLH# GLH#PHW# GH# DFWLHYH# EDUULqUH# ]R#PRJHOLMN# EHUHLNW# GLHQGH# WH
ZRUGHQ1#+HW#RQGHU]RHN# LV#HURS#JHULFKW#JHZHHVW#PHW#GH#DFWLHYH#EDUULqUH#HHQ#HPLVVLHUHGXFWLH#YDQ
GH#ZDDUJHQRPHQ#FRQFHQWUDWLHV#WRW#GH#WXVVHQZDDUGH#+]LH#WDEHO#6,#PRJHOLMN#WH#PDNHQ1

617 0RJHOLMNH#EDUULqUHPDWHULDOHQ

61714 9RRURQGHU]RHN
%HJLQ#4<<;# LV#GRRU#*HR'HOIW#RQGHU]RHN#YHUULFKW#QDDU#GH#EHVFKLNEDDUKHLG#YDQ#PHQJVHOV#GLH#JH0
VFKLNW#]RXGHQ#]LMQ#YRRU#YHUZHUNLQJ# LQ#GH#FKHPLVFKH#ZDQG1#(U#]LMQ#JHVSUHNNHQ#JHYRHUG#PHW#PR0
JHOLMNH# OHYHUDQFLHUV#YDQ#PHQJVHOV#RI#JURQGVWRIIHQ1#2RN# LV#RS#EDVLV#YDQ# OLWHUDWXXU#HQ#YLD# ,QWHUQHW
LQIRUPDWLH#RSJHYUDDJG1

'H#FULWHULD#YRRU#GH#NHX]H/#GLH#ELM#GLW#RQGHU]RHN#]LMQ#JHKDQWHHUG/#]LMQ=

0 PDWH#YDQ#GLUHFWH#EHVFKLNEDDUKHLG>
0 EDUULqUHPDWHULDDO#DOV#PRJHOLMNH#WRHSDVVLQJ#YRRU#KHW#KHUJHEXLN#YDQ#HHQ#UHVWVWRI>
0 KHW#SURFHV#GLHQW#YROGRHQGH#UHVXOWDDW#RS#WH#OHYHUHQ#WHQ#DDQ]LHQ#YDQ=
� VWDELOLWHLW#YDQ#KHW#JHYRUPGH#DGVRUEHQV#HQ2RI#QHHUVODJ>
� +LU0,UHYHUVLELOLWHLW>

0 SULMV>
0 GRRUODWHQGKHLG1

2S#JURQG#YDQ#KHW#ERYHQVWDDQGH#ZHUG#DO#JHFRQVWDWHHUG#GDW#NOHL0#HQ#YHHQDFKWLJH#PDWHULDOHQ#QLHW#LQ
DDQPHUNLQJ# NRPHQ# YDQZHJH#GH# ODJH#GRRUODWHQGKHLG1#$GVRUEWLHSURFHVVHQ# ]LMQ# LQ# KHW# DOJHPHHQ
RPNHHUEDDU#HQ#GDDURP#PLQGHU#LGHDDO1#'H#PHHVW#VWDELHOH#QHHUVODJHQ#]LMQ#VLOLFDWHQ1#,Q#GH#EHSURH0
YLQJHQ# ]RXGHQ# LQ# LHGHU# JHYDO#PDWHULDOHQ#PHW# HHQ# SX]]RODQH# +FHPHQW0,UHDFWLH#PRHWHQ# ZRUGHQ
PHHJHQRPHQ1

6DPHQYDWWHQG# LV#EHJLQ#4<<;#JHFRQVWDWHHUG#GDW#HU#RQGHU#GH#JHKDQWHHUGH#FULWHULD#JHHQ# OHYHUDQ0
FLHUV#]LMQ#GLH#JHVFKLNWH#PHQJVHOV#DDQELHGHQ1#:HO#LV#ZHWHQVFKDSSHOLMN#RQGHU]RHN#YHUULFKW#HQ#LV#HU
RRN#ZHO#VSUDNH#YDQ#WRHSDVVLQJHQ#LQ#GH#SUDNWLMN1#'DW#EHWUHIW#GDQ#YHHODO#SLORWVWXGLHV#HQ#LM]HUZDQGHQ1
2RN# LV# LQ# GLH# ]LQ# LQIRUPDWLH# EHVFKLNEDDU# YRRU# GHOHQ# YDQ# GH#PL[# DDQ# YHURQWUHLQLJLQJHQ# GLH# LV
DDQJHWURIIHQ/#ELMYRRUEHHOG#DOOHHQ#NRSHU1
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*HFRQFOXGHHUG#LV#GDW/#YRRUDIJDDQG#DDQ#LHGHUH#WRHSDVVLQJ#YDQ#GH#FKHPLVFKH#ZDQG/#DDQ#GH#KDQG
YDQ#GH#YHURQWUHLQLJLQJV0#HQ#ERGHPVLWXDWLH#RQGHU]RHN#PRHW#ZRUGHQ#YHUULFKW#QDDU#GH#VDPHQVWHOOLQJ
YDQ#KHW#WH#JHEUXLNHQ#PHQJVHO1

%HJLQ#4<<;#LV#HU#RS#EDVLV#YDQ#GH#EHVFKLNEDUH# LQIRUPDWLH#HQ#GH#JHQRHPGH#FULWHULD#YDQ#XLWJHJDDQ
GDW# KHW# RQGHU]RHN# ]LFK# RS# GH# YROJHQGH# GLUHFW# EHVFKLNEDUH#PDWHULDOHQ# +GHHOV# UHVWVWRIIHQ,# ]RX
ULFKWHQ=

0 1HHUVODJSURFHV=
� /\WDJ# +YOLHJDVJUDQXODDW#PHW#SX]]RODQH#ZHUNLQJ,=#ZRUGW#JHOHYHUG#RQGHU# FHUWLILFDDW/# YROGRHW
DDQ#GH#HLVHQ#YDQ#KHW#%RXZVWRIIHQEHVOXLW#HQ#LV#LQ#1HGHUODQG#YHUNULMJEDDU>

� PDJQHVLXPFDUERQDDW2GRORPLHW=#ZRUGW#DOV#ODQGERXZNDON#RS#GH#PDUNW#JHEUDFKW#HQ#LV#ZHOOLFKW
GLUHFW#EHVFKLNEDDU>

� K\GUR[\0DSDWLHW# +FDOFLXPWULSOHIRVIDDW,=# YRUPW# IRVIDDWQHHUVODJHQ# HQ# LV# ZHOOLFKW# GLUHFW# +DOV
VXSHUIRVIDDW,#EHVFKLNEDDU1

0 $GVRUEWLHSURFHV=
� ]HROLHW=#ZRUGW#DOV#ZDWHURQWKDUGHU#WRHJHSDVW#HQ#KHHIW#JRHGH#DGVRUEWLH0HLJHQVFKDSSHQ1

61715 8LWHLQGHOLMNH#PDWHULDDONHX]H
,Q#RYHUOHJ#PHW#GH#NODQNERUGJURHS#LV#GH#PDWHULDDONHX]H#XLW#KHW#YRRURQGHU]RHN#QRJPDDOV#EHOLFKW1#,Q
WDEHO#:#]LMQ#HHQ#DDQWDO#RSPHUNLQJHQ#WHQ#DDQ]LHQ#YDQ#GH#PDWHULDDONHX]H#VDPHQJHYDW1

7DEHO#:1 0RJHOLMNH#EDUULqUHPDWHULDOHQ/#PRJHOLMNKHGHQ/#EHSHUNLQJHQ#HQ#VFRUH1
DGVRUSWLH NRVWHQ XLWORJLQJVFRUH

+DDQWDO
SXQWHQ,4,

PDWHULDDO SUHFLSLWDWLH
$V NDWLRQHQ SHU#WRQ %RXZVWRI0

IHQEHVOXLW

GRRUODWHQG0
KHLG

EHVFKLN0
EDDUKHLG

: 41 ]HROLHW .20 .. !!#633 . .
7 51 JODXFRQLHW .. 483#0#583 .. "
8 61 PDQJDDQR[LGH

+2HNUDwQH,
.. ODDJ " "

6 71 KRXWVQLSSHUV#+UHGX0
FHUHQGH#ZDQG,

. ODDJ ..

8 81 LM]HU+K\GU,R[LGHQ . .. ??#83 GLFKWVODDQ"
91 &DOKR#+NOHL#DOXPL0

QLXPK\GUR[LGH,
.. " " 0

:1 WKHUPLVFK#JHUHL0
QLJGH#]ZDUH#JURQG

.. ??#83 "

;1 EHULQJLHW " "
<1 /\WDJ 0 0 0 ??#83 ..

7 431 /\WDJ#.#)H0FRDWLQJ 0 . . "#433#0#483 0R .. 00
441 GRORPLHW . 0 0
451 FDOFLXPWULSOHIRVIDDW .#3E2=Q 0 0

4, WRWDDO#DDQ#SXQWHQ/#VFRUH#JHJHYHQ#GRRU#OHGHQ#YDQ#GH#NODQNERUGJURHS
.. ]HHU#JHVFKLNW
. JHVFKLNW
0 RQJHVFKLNW
00 ]HHU#RQJHVFKLNW
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$OV#UHVXOWDDW#KHHIW#KHW#RQGHU]RHN#]LFK#JHULFKW#RS#GH#DOV#PHHVW#NDQVULMN#JHNHQVFKHWVWH#PDWHULDOHQ=

0# ]HROLHW>
0# JODXFRQLHW>
0# S\UROXVLHW#+E00Q25,>
0# JRHWKLHW#+)H22+,1

*RHWKLHW# EOLMNW# QLHW# YHUNULMJEDDU# WH# ]LMQ1# *ODXFRQLHW# LV# +QRJ,# QLHW# LQ# JHSHOOHWLVHHUGH# YRUP# EH0
VFKLNEDDU1#+HW#PDWHULDDO# LV#ZHO#PHHJHQRPHQ# LQ#KHW#RQGHU]RHN#PHW#GH#VFKXGSURHYHQ1#2S#EDVLV
YDQ#GH#RQJHVFKLNWH#NRUUHOYHUGHOLQJ# LV#KHW#PDWHULDDO#QLHW#PHHJHQRPHQ# LQ#GH#NRORPSURHYHQ1#9RRU
]HROLHW#EHGUDDJW#GH#NRVWSULMV#SHU#WRQ#FLUFD#¦#663/00#HQ#YRRU#S\UROXVLHW#¦#883/001

618 6FKXGSURHYHQ

2P# LQ]LFKW# WH# YHUNULMJHQ# LQ#ZHONH#PDWH# GH# JHNR]HQ#PDWHULDOHQ# JHVFKLNW# ]LMQ# RP# GH# JHQRHPGH
YHURQWUHLQLJLQJHQ#YDVW# WH# OHJJHQ/#]LMQ#HHQ#DDQWDO#VFKXGSURHYHQ#XLWJHYRHUG#PHW#GH#DI]RQGHUOLMNH
YHURQWUHLQLJLQJHQ1#,Q#HHQ#ODWHU#VWDGLXP#]LMQ#RRN#HQNHOH#VFKXGSURHYHQ#XLWJHYRHUG/#ZDDUELM#HHQ#PL[
YDQ#GH#JHQRHPGH#YHURQWUHLQLJLQJHQ#LV#JHEUXLNW1

'H#VFKXGSURHYHQ#]LMQ#XLWJHYRHUG#GRRU#DDQ#KHW#V\QWKHWLVFK#JURQGZDWHU#4#FRPSRQHQW#LQ#RSORSHQGH
FRQFHQWUDWLHV# WRH# WH# YRHJHQ# HQ# GLW# JHGXUHQGH# 57# XXU# WH# VFKXGGHQ#PHW# KHW#PDWHULDDO/# ELM# HHQ
YHUKRXGLQJ#YORHLVWRI2PDWHULDDO#YDQ#8#+/26# #8,1#2RN#]LMQ#HQNHOH#H[SHULPHQWHQ#PHW#HHQ#KRJHUH#/260
YHUKRXGLQJ# XLWJHYRHUG1# 'H# S+# WLMGHQV# GH# VFKXGSURHYHQ# LV# QLHW# FRQVWDQW# JHKRXGHQ/# PDDU# LV
EHSDDOG#GRRU#KHW#V\VWHHP#]HOI1

61814 6FKXGSURHYHQ#PHW#GH#DI]RQGHUOLMNH#PDWHULDOHQ
'H#UHVXOWDWHQ#YDQ#GH#VFKXGSURHYHQ#]LMQ#RSJHQRPHQ#LQ#ELMODJH#&#YDQ#GLW#UDSSRUW1

6DPHQJHYDW#EOLMNW/#RQGHU#GH#FRQGLWLHV#ZDDUPHH#GH#SURHYHQ#]LMQ#XLWJHYRHUG/#KHW#YROJHQGH=

0# JODXFRQLHW#HQ#S\UROXVLHW#]LMQ#LQ#VWDDW#RP#DUVHHQ#VWHUN#YDVW#WH#OHJJHQ>
0# NRSHU#ZRUGW#PHW#QDPH#YDVWJHOHJG#GRRU#]HROLHW#HQ#LQ#PLQGHUH#PDWH#GRRU#S\UROXVLHW>
0# QLNNHO#ZRUGW#GRRU#S\UROXVLHW#HQ#]HROLHW#LQ#EHSHUNWH#+JHOLMNH,#PDWH#YDVWJHOHJG>
0# ]LQN#ZRUGW#EHWHU#GRRU#]HROLHW#YDVWJHOHJG#GDQ#GRRU#S\UROXVLHW>
0# NRSHU/#QLNNHO#HQ#]LQN#ZRUGHQ#QLHW#YDVWJHOHJG#GRRU#JODXFRQLHW1

8LWJDDQGH#YDQ#GH#VFKXGSURHYHQ#LV#EHUHNHQG#ZDW#GH#GRRUVODJWLMG#YDQ#GH#HOHPHQWHQ#DUVHHQ/#NRSHU/
QLNNHO#HQ#]LQN#]DO#]LMQ/#XLWJDDQGH#YDQ#HHQ#EDUULqUH#YDQ#4#P#GLNWH#HQ#HHQ#JURQGZDWHUVQHOKHLG#YDQ
;#P2M1# 0HQ# GLHQW# HU# ZHO# RS# EHGDFKW# WH# ]LMQ# GDW# GH]H# UHVXOWDWHQ# ]LMQ# YHUNUHJHQ# RS# EDVLV# YDQ
VFKXGSURHYHQ/# ZDDUELM# DDQ# KHW# V\QWKHWLVFK# JURQGZDWHU# VWHHGV# VOHFKWV# 4# FRPSRQHQW# LV# WRH0
JHYRHJG1

+RRJVW#JHPHWHQ#FRQFHQWUDWLH#DOV#EHJLQFRQFHQWUDWLH
,Q# WDEHO# ;# LV# GH# UDQNLQJ# YDQ# GH#PDWHULDOHQ# ZHHUJHJHYHQ# YRRU# KXQ# JHVFKLNWKHLG# DOV# EDUULqUH0
PDWHULDDO1#+LHUELM# LV#XLWJHJDDQ#YDQ#GH#KRRJVW#JHPHWHQ#YHURQWUHLQLJLQJVFRQFHQWUDWLH# +&PD[,#HQ#GH
WLMG#ZDDULQ#GH#FRQFHQWUDWLHV#YDQ#GH#YHURQWUHLQLJLQJHQ#RSORSHQ#WRW#KXQ#WXVVHQZDDUGH#UHVSHFWLHYH0
OLMN# WRW#43#(#YDQ#GH#EHJLQFRQFHQWUDWLH# +43#(Â&PD[,1#'H]H# UHVXOWDWHQ#]LMQ# WXVVHQ#KDDNMHV#ZHHUJH0
JHYHQ1



49

7DEHO#;1 *HVFKLNWKHLG#YDQ#PDWHULDOHQ#YRRU#GH#YDVWOHJJLQJ#YDQ#$V/#&X/#1L#HQ#=Q
&PD[#+�J2O, 43#(Â&PD[

+�J2O,
70ZDDUGH#+�J2O, JODXFRQLHW S\UROXVLHW ]HROLHW

$V 471333 41733 68 .#+., 0#+0, 0#+0,
&X 561333 51633 78 0#+0, 0#+0, ..#+..,
1L 6<3 73 78 0#+0, 0#+0, 0#+0,
=Q 551333 51533 763 0#+0, 0#+0, 0#+0,

.. GRRUVODJ#!#63#MDDU

. GRRUVODJ#53#0#63#MDDU
0 GRRUVODJ#?#43#MDDU

8LW#WDEHO#;#EOLMNW#GDW#RP#GH#FRQFHQWUDWLHV#RYHU#HHQ#SHULRGH#YDQ#63#MDDU#WH#UHGXFHUHQ#DOOHHQ#JODXFR0
QLHW#YROGRHW#YRRU#DUVHHQ#HQ#]HROLHW#YRRU#NRSHU1#)LJXXU#7#JHHIW#KHW#EHHOG#YDQ#GH#GRRUEUDDN#ELM#S\UR0
OXVLHW>#DOOH#YHURQWUHLQLJLQJHQ#YHUWRQHQ#HHQ#GRRUEUDDN#ELQQHQ#43#MDDU1#'RRUGDW#]HROLHW#NRSHU#EHYDW/
NDQ#GLW#FRQFHQWUDWLHV# LQ#KHW#JURQGZDWHU#RSOHYHUHQ# WRW#HQNHOH#PDOHQ#GH# WXVVHQZDDUGH/#KRHZHO#GLW
RS#EDVLV#YDQ#GH#XLWJHYRHUGH#NRORPSURHYHQ# +]LH#ELMODJH#',#QDDU#YHUZDFKWLQJ# WLMGHOLMN#]DO#]LMQ1#'H
YDVWOHJJLQJ#YDQ#QLNNHO#HQ#]LQN#GRRU#GH#JHEUXLNWH#PDWHULDOHQ# OLMNW#RQGHU#GH#JHOGHQGH#FRQGLWLHV#RS
EDVLV#YDQ#GH]H#UHVXOWDWHQ#HHQ#SUREOHHP#WH#]LMQ1

#
9(5$#3\UROXVLHW#GRRUEUDDNFXUYH##

3#

3/5#

3/7#

3/9#

3/;#

4#

3# 5# 7# 9# ;# 43#

MDUHQ#

&
2&
3#

$V#+)UHXQGOLFK,#
$V#+/DQJPXLU,#
&X#+)UHXQGOLFK,#
1L#+/DQJPXLU,#
=Q#+/DQJPXLU,#

)LJ1#71 6LPXODWLH#YDQ#NRORPSURHYHQ#PHW#S\UROXVLHW1

43(#YDQ#GH#KRRJVW#JHPHWHQ#FRQFHQWUDWLH#DOV#EHJLQFRQFHQWUDWLH
$DQJH]LHQ#ELM#GH#EHUHNHQLQJHQ#LV#XLWJHJDDQ#YDQ#GH#KRRJVWH#+RYHU#DOOH#PHHWSXQWHQ,#JHPHWHQ#FRQ0
FHQWUDWLHV/#PDDU#GH#ORFDWLH#HHQ#VWHUNH#YDULDELOLWHLW#NHQW#+]LH#61419#HQ#WDEHO#6,/#]LMQ#GH#EHUHNHQLQJHQ
HYHQHHQV# XLWJHYRHUG# YRRU# HHQ# EHJLQFRQFHQWUDWLH# GLH# HHQ# IDFWRU# 43# ODJHU# LV1# 'H]H# ODJHUH
EHJLQFRQFHQWUDWLHV#]LMQ#QRJ#DOWLMG#KRJHU#+HHQ#IDFWRU#6#j#7#YRRU#=Q#HQ#1L/#HHQ#IDFWRU#57#YRRU#$V#HQ
HHQ# IDFWRU#448#YRRU#&X,#GDQ# LQ#GH#YRRU#GH#HPLVVLH#YDQ#EHODQJ#]LMQGH#SHLOEXLV/#]RDOV# LV#DDQJH0
JHYHQ# LQ#614191#'H#UHVXOWDWHQ#]LMQ# LQ# WDEHO#<#ZHHUJHJHYHQ1#+LHUXLW#EOLMNW#GDW#ELM#HHQ# ODJHUH#JURQG0
ZDWHUFRQFHQWUDWLH#JODXFRQLHW#HQ#S\UROXVLHW#JHVFKLNW#]LMQ#RP#DDQ#GH#HLVHQ# WH#YROGRHQ#YRRU#DUVHHQ
HQ#]HROLHW#YRRU#NRSHU1#(HQ#FRPELQDWLH#YDQ#S\UROXVLHW#HQ#]HROLHW#OLMNW#LQ#HHUVWH#LQVWDQWLH#JHVFKLNW#DOV
EDUULqUH#ZDQQHHU#GH#JHQRHPGH#YHURQWUHLQLJLQJHQ#JH]DPHQOLMN#YRRUNRPHQ1
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7DEHO#<1 *HVFKLNWKHLG#YDQ#PDWHULDOHQ#YRRU#GH#YDVWOHJJLQJ#YDQ#$V/#&X/#1L#HQ#=Q#ELM#HHQ#43#PDDO
ODJHUH#FRQFHQWUDWLH1

&PD[#+�J2O, 43#(Â&PD[
+�J2O,

70ZDDUGH#+�J2O, JODXFRQLHW S\UROXVLHW ]HROLHW

$V 41733 473 68 ..#+.., .#+., 0#+0,
&X 51633 563 78 0#+0, 3#+3, ..#+..,
1L 73 7 78 Q1Y1W1 Q1Y1W1 Q1Y1W1
=Q 51533 553 763 0 0 0

.. GRRUVODJ#!#63#MDDU

. GRRUVODJ#53#0#63#MDDU
3 GRRUVODJ#43#0#53#MDDU
0 GRRUVODJ#?#43#MDDU

61815 6FKXGSURHYHQ#PHW#HHQ#PL[#YDQ#$V/#&X/#1L#HQ#=Q
1DDVW#GH#VFKXGSURHYHQ#PHW#GH#DI]RQGHUOLMNH#HOHPHQWHQ#]LMQ#HU#HHQ#EHSHUNW#DDQWDO#H[SHULPHQWHQ
XLWJHYRHUG#PHW#HHQ#PL[#YDQ#GH#JHQRHPGH#FRPSRQHQWHQ#DDQ#KHW#PDWHULDDO#S\UROXVLHW#HQ#]HROLHW1
'LW#RQGHU]RHN#KHHIW#SODDWVJHYRQGHQ#ELM#GH#6HFWLH#%RGHPNZDOLWHLW#YDQ#:DJHQLQJHQ#8QLYHUVLWHLW#LQ
KHW# NDGHU# YDQ# HHQ# DIVWXGHHURQGHU]RHN1# (HQ# EHSHUNW# DDQWDO# VFKXGSURHYHQ# PHW# GH# PL[# YDQ
FRPSRQHQWHQ# KHHIW/# HYHQHHQV# LQ# KHW# NDGHU# YDQ# HHQ# DIVWXGHHURQGHU]RHN/# SODDWVJHYRQGHQ# ELM
*HR'HOIW1# 'H# UHVXOWDWHQ# YDQ# GH# RQGHU]RHNHQ# ELM# GH# 6HFWLH# %RGHPNZDOLWHLW# YDQ# :DJHQLQJHQ
8QLYHUVLWHLW#HQ#ELM#*HR'HOIW#]LMQ#RSJHQRPHQ# LQ#GH#ELMODJHQ#+#HQ# ,1#%HGDFKW#GLHQW# WH#ZRUGHQ#GDW
GH]H#RQGHU]RHNHQ# ]LMQ#XLWJHYRHUG#GHHOV# WLMGHQV#HQ# QD# KHW# XLWYRHUHQ# YDQ# GH# LQ# 619# RSJHQRPHQ
NRORPSURHYHQ1

8LW#GH#UHVXOWDWHQ#+]LH#ILJ1#8,#YDQ#KHW#:DJHQLQJVH#RQGHU]RHN#EOLMNW#GDW#GH#LQYORHG#YDQ#GH#S+#RS#GH
YDVWOHJJLQJ#YDQ#DUVHHQ/#NRSHU/#QLNNHO#HQ#]LQN#+EHJLQFRQFHQWUDWLHV#UHVS1#471333/#431333/#81333#HQ
431333#�J2O,#DDQ#S\UROXVLHW#HHQ#EHODQJULMNH# URO#VSHHOW1#9HUKRJLQJ#YDQ#GH#S+#PHW#4#HHQKHLG/#YDQ
S+# #8#QDDU#S+# #9/#GRHW#GH#DGVRUSWLH#YDQ#QLNNHO#HQ# ]LQN#RQJHYHHU# YHUGXEEHOHQ1#.RSHU#DGVRU0
EHHUW#DO#ELMQD#PD[LPDDO#HQ#GH#DGVRUSWLH#YDQ#DUVHHQ#QHHPW#LQ#VOHFKWV#JHULQJH#PDWH#DI1

)LJ1#81 ,QYORHG# YDQ# GH# S+# RS# GH# YDVWOHJJLQJ# YDQ# $V/#&X/#1L/# =Q# HQ#&D# DDQ# S\UROXVLHW# +EURQ=
:DJHQLQJHQ#8QLYHUVLWHLW#0#]LH#ELMODJH#+,1

'H#UHVXOWDWHQ#YDQ#GH#ELM#*HR'HOIW#XLWJHYRHUGH#VFKXGSURHYHQ#PHW#GH#PL[#YDQ#DUVHHQ/#NRSHU/#QLNNHO
HQ#]LQN#+ELM#GH#FRQFHQWUDWLHV#YROJHQV#ELMODJH#,,#ODWHQ#]LHQ#GDW#LQ#GLW#JHYDO#GH#DGVRUSWLH#YDQ#QLNNHO#HQ
]LQN# DDQ]LHQOLMN# DIQHHPW/# WHUZLMO# RRN# GH# DGVRUSWLH# YDQ# DUVHHQ# HQ# NRSHU# LQ# HQLJH# PDWH# ZRUGW
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JHUHGXFHHUG1#'LW#GXLGW#RS#DGVRUSWLHFRPSHWLWLH1# ,Q#GH# ILJXUHQ# 9# WRW#HQ#PHW# <# LV#GLW# YRRU#KHW#EDU0
ULqUHPDWHULDDO#S\UROXVLHW#ZHHUJHJHYHQ1

#
$V#0#3\UROXVLHW#

3#

433#
533#

633#
733#

833#

3# 8# 43# 48# 53#
&W#+SSP,#

4
#+P
J2
NJ
, #

$V#
+EDWFK#
PL[,#

$V#
+EDWFK#
HQNHO,#

)LJ1#91 $V#+RSJHORVW#LQ#HHQ#PL[#YDQ#PHWDOHQ#HQ#DOV#HHQ#HQNHO#HOHPHQW,#DGVRUSWLH#DDQ#S\UROXVLHW1#4
LV#GH#KRHYHHOKHLG#JHDGVRUEHHUG1#&W#LV#GH#FRQFHQWUDWLH#LQ#GH#RSORVVLQJ1

#
&X#0#3\UROXVLHW#

3#

83#

433#

483#

3# 5# 7# 9# ;# 43#
&W#+SSP,#

4
#+P
J2
NJ
,#

&X#+EDWFK#
PL[,#

&X#+EDWFK#
HQNHO,#

)LJ1#:1 &X#+RSJHORVW#LQ#HHQ#PL[#YDQ#PHWDOHQ#HQ#DOV#HHQ#HQNHO#HOHPHQW,#DGVRUSWLH#DDQ#S\UROXVLHW1#4
LV#GH#KRHYHHOKHLG#JHDGVRUEHHUG1#&W#LV#GH#FRQFHQWUDWLH#LQ#GH#RSORVVLQJ1

#
=Q#0#3\UROXVLHW#

3#

58#

83#

:8#

433#

3# 8# 43# 48# 53# 58#
&W#+SSP,#

4
#+P
J2
NJ
,#

=Q#
+EDWFK#
PL[,#

#=Q#
+EDWFK#
HQNHO,#

)LJ1#;1# =Q#+RSJHORVW#LQ#HHQ#PL[#YDQ#PHWDOHQ#HQ#DOV#HHQ#HQNHO#HOHPHQW,#DGVRUSWLH#DDQ#S\UROXVLHW1#4
LV#GH#KRHYHHOKHLG#JHDGVRUEHHUG1#&W#LV#GH#FRQFHQWUDWLH#LQ#GH#RSORVVLQJ1
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#
1L#0#3\UROXVLHW#

3#

8#

43#

48#

53#

3# 5# 7# 9#
&W#+SSP,#

4
#+P
J2
NJ
,#

1L#+EDWFK#
PL[,#

1L#+EDWFK#
HQNHO,#

)LJ1#<1 1L#+RSJHORVW#LQ#HHQ#PL[#YDQ#PHWDOHQ#HQ#DOV#HHQ#HQNHO#HOHPHQW,#DGVRUSWLH#DDQ#S\UROXVLHW1#4
LV#GH#KRHYHHOKHLG#JHDGVRUEHHUG1#&W#LV#GH#FRQFHQWUDWLH#LQ#GH#RSORVVLQJ1

$GVRUSWLHFRPSHWLWLH# EHWHNHQW# GDW# HU# WXVVHQ# GH# YHURQWUHLQLJLQJHQ# FRQFXUUHQWLH# RSWUHHGW# YRRU# GH
EH]HWWLQJ#YDQ#GH#DGVRUSWLHSODDWVHQ1#0HWDOHQ#PHW#HHQ#KRJH#DGVRUSWLHDIILQLWHLW#+E1Y1#NRSHU,#YRRU#HHQ
PDWHULDDO#]XOOHQ#ELM#YRRUNHXU#ZRUGHQ#JHDGVRUEHHUG/#ZDDUGRRU#HU#YRRU#PHWDOHQ#PHW#HHQ#JHULQJHUH
DIILQLWHLW#+E1Y1#]LQN#HQ#QLNNHO,#PLQGHU#DGVRUSWLHSODDWVHQ#EHVFKLNEDDU#]LMQ#HQ#GH]H#GXV#PLQGHU#]XOOHQ
ZRUGHQ#YDVWJHOHJG1#2RN#VSHHOW#GH#FRQFHQWUDWLH#KLHULQ#HHQ#EHODQJULMNH#URO1#0HWDOHQ#PHW#HHQ#KRJH
FRQFHQWUDWLH#]XOOHQ#PHHU#DGVRUSWLHSODDWVHQ# LQQHPHQ/#ZDDUGRRU#HU#YRRU#PHWDOHQ#PHW#HHQ# ODJHUH
FRQFHQWUDWLH#PLQGHU#DGVRUSWLH#]DO#RSWUHGHQ/#XLWJDDQGH#YDQ#HHQ]HOIGH#DGVRUSWLHDIILQLWHLW1

'LW#NDQ#RQGHU#DQGHUH#GH#UHGHQ#]LMQ#ZDDURP#QLNNHO#HQ#]LQN#RRN#DO#ELM#GH#VFKXGSURHYHQ#PHW#GH#DI0
]RQGHUOLMNH#FRPSRQHQWHQ#YULM#VOHFKW#DGVRUEHUHQ/#QDPHOLMN#GRRU#GH#KRJH#FRQFHQWUDWLH#FDOFLXP#LQ#KHW
V\QWKHWLVFK#JURQGZDWHU#+]LH#WDEHO#5,1

2PGDW# ]RZHO#GH#DGVRUSWLHDIILQLWHLW#DOV#KHW# FRQFHQWUDWLHQLYHDX#HHQ# URO# VSHHOW#ELM# FRPSHWLWLH# LV# LQ
GH]H#VLWXDWLH#QLHW#4#RS#4#HHQ#YHUWDDOVODJ# WH#PDNHQ#YDQ#GH#DGVRUSWLH#YDQ#GH#DI]RQGHUOLMNH#FRP0
SRQHQWHQ#QDDU# HHQ# VLWXDWLH#ZDDUELM# HHQ#PL[# YDQ# FRPSRQHQWHQ#PHW# YHUVFKLOOHQGH# FRQFHQWUDWLHV
DDQZH]LJ#LV1#+HW#IXQFWLRQHUHQ#YDQ#GH#DFWLHYH#EDUULqUH#LV#]HHU#VWHUN#ORFDWLHVSHFLILHN#EHSDDOG1

2P#GH#LQYORHG#YDQ#GH#DGVRUSWLHDIILQLWHLW#HQ#KHW#FRQFHQWUDWLHQLYHDX#WH#NXQQHQ#YRRUVSHOOHQ/#LV#PHHU
IXQGDPHQWHHO# RQGHU]RHN# QRGLJ1# (HQ# DDQ]HW# KLHUWRH# LV# KHW# GRRU# :DJHQLQJHQ# 8QLYHUVLWHLW
XLWJHYRHUGH#DIVWXGHHURQGHU]RHN/#ZDDUYDQ#GH#VDPHQYDWWLQJ#LV#RSJHQRPHQ#LQ#ELMODJH#+1

$OV#JHYROJ#YDQ#GH#JURWHUH#DIILQLWHLW#YDQ#NRSHU#YRRU#]RZHO#S\UROXVLHW#DOV#]HROLHW#]LMQ#HU#PLQGHU#RI
JHHQ#DGVRUSWLHSODDWVHQ#YRRU#QLNNHO#HQ# ]LQN#EHVFKLNEDDU1#1LNNHO#ZRUGW# YULMZHO#KHOHPDDO#QLHW#JH0
DGVRUEHHUG/#KHWJHHQ#PRJHOLMN#RRN#KHW#JHYROJ#NDQ#]LMQ#YDQ#FRPSHWLWLH#PHW#]LQN/#GDW# LQ#KRJH#FRQ0
FHQWUDWLH#DDQZH]LJ#LV#+561333#�J2O#]LQN#WHJHQ#693#�J2O#QLNNHO,1#2RN#KHW#IHLW#GDW#DUVHHQ#PLQGHU#JRHG
JHDGVRUEHHUG# ZRUGW# GXLGW# RS# FRPSHWLWLH# WXVVHQ# SRVLWLHI# +NRSHU/# QLNNHO# HQ# ]LQN,# HQ# QHJDWLHI
+DUVHHQ,#JHODGHQ#LRQHQ1#+LHURYHU#LV#HFKWHU#ZHLQLJ#EHNHQG1

61816 &RQFOXVLHV#YDQ#GH#VFKXGSURHYHQ
6FKXGSURHYHQ#DDQ#DI]RQGHUOLMNH#FRPSRQHQWHQ=

0# 'H#PDWHULDOHQ#JODXFRQLHW#HQ#S\UROXVLHW#]LMQ#JHVFKLNW#RP#DUVHHQ#]RGDQLJ#YDVW#WH#OHJJHQ#GDW#NDQ
ZRUGHQ#YROGDDQ#DDQ#GH#HLVHQ#YDQ#HHQ#UHGXFWLH#WRW#GH#WXVVHQZDDUGH#RYHU#HHQ#SHULRGH#YDQ#63
MDDU#YRRU#HHQ#ZDQG#YDQ#4#P#GLNWH1#'H#YRRUZDDUGH#ELM#S\UROXVLHW# LV#GDW#GH#DUVHHQFRQFHQWUDWLH
QLHW#WH#KRRJ#LV/#?#4#SSP1
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0# 3\UROXVLHW#LV#JHVFKLNW#RP#NRSHU#YDVW#WH#OHJJHQ#RYHU#HHQ#SHULRGH#YDQ#48#MDDU#PHW#HHQ#ZDQGGLNWH
YDQ# 4#P/# HFKWHU# RS# YRRUZDDUGH# GDW# GH# NRSHUFRQFHQWUDWLH# QLHW# WH# KRRJ# LV/# ?#5#SSP1# (HQ
YHUEHWHULQJ#NDQ#ZDDUVFKLMQOLMN#ZRUGHQ#JHUHDOLVHHUG#GRRU#GH#S+#YDQ#S\UROXVLHW#WH#YHUKRJHQ#HQ2RI
GH#NRUUHOJURRWWH#WH#YHUNOHLQHQ/#]RGDW#KHW#DGVRUSWLHRSSHUYODN#WRHQHHPW1

0# .RSHU#ZRUGW#KHW#EHVWH#YDVWJHOHJG#GRRU#]HROLHW1#=HROLHW#NDQ#GH#HPLVVLH#YDQ#NRSHU#]RGDQLJ#UHGX0
FHUHQ#GDW#DDQ#GH#HLVHQ#NDQ#ZRUGHQ#YROGDDQ1#(YHQZHO#NDQ#LQ#GH#EHJLQIDVH#HQLJ#NRSHU#XLWORJHQ
LQ#FRQFHQWUDWLHV#ERYHQ#GH#WXVVHQZDDUGH1

0# =LQN#ZRUGW#GRRU#]HROLHW#KHW#EHVWH#YDVWJHOHJG1#%LM#KRJH#]LQNFRQFHQWUDWLHV#+ERYHQ#FD1#4#SSP,# LV
]HROLHW#HFKWHU#QLHW#LQ#VWDDW#RP#]LQN#]RGDQLJ#YDVW#WH#OHJJHQ#GDW#RYHU#HHQ#SHULRGH#YDQ#63#MDDU#HHQ
DDQ]LHQOLMNH#UHGXFWLH#YDQ#GH#FRQFHQWUDWLH#WRW#ELMYRRUEHHOG#43#(#RSWUHHGW1#+HW#YHUKRJHQ#YDQ#GH
S+#HQ#HHQ#PRJHOLMNH#YHUNOHLQLQJ#YDQ#GH#NRUUHOJURRWWH#NXQQHQ#KLHURS#HHQ#SRVLWLHYH#XLWZHUNLQJ
KHEEHQ1

0# 1LNNHO#EOLMNW#QDXZHOLMNV#YDVWJHOHJG#WH#ZRUGHQ#DDQ#GH#RQGHU]RFKWH#PDWHULDOHQ#+RQGHU#GH#FRQGL0
WLHV#ZDDUELM#KHW#RQGHU]RHN#KHHIW#SODDWVJHYRQGHQ,#HQ#NDQ#GXV#HHQ#SUREOHHP#YRUPHQ1

6FKXGSURHYHQ#PHW#HHQ#PL[#YDQ#FRPSRQHQWHQ=

0# %LM#HHQ#PL[#YDQ#FRPSRQHQWHQ# LQ#GH#FRQFHQWUDWLHV/#]RDOV# LV#JHEUXLNW#ELM#GH#H[SHULPHQWHQ/#EOLMNW
S\UROXVLHW#DOOHHQ#WH#YROGRHQ#DDQ#GH#HLVHQ#YDQ#DUVHHQ#HQ#NRSHU#HQ#]HROLHW#DOOHHQ#DDQ#GH#HLVHQ
YDQ#NRSHU1#$OV#JHYROJ#YDQ#DGVRUSWLHFRQFXUUHQWLH/#GRRU#ZDDUVFKLMQOLMN#NRSHU/#QHHPW#GH#YDVWOHJ0
JLQJ#YDQ#GH#DQGHUH#PHWDOHQ#QLNNHO#HQ#]LQN#]RGDQLJ#DI#GDW#RQGHU#GH#JHEUXLNWH#FRQGLWLHV#GH]H
PDWHULDOHQ#JHHQ#RSORVVLQJ#OLMNHQ#WH#ELHGHQ#YRRU#GH#YHUZLMGHULQJ#YDQ#]LQN#HQ#QLNNHO1

0# 9HUJURWLQJ# YDQ# KHW# DGVRUSWLHRSSHUYODN# HQ# HHQ# YHUKRJLQJ# YDQ# GH# S+# NXQQHQ# HYHQZHO# HHQ
SRVLWLHYH# LQYORHG# KHEEHQ# RS# GH# YDVWOHJJLQJ# YDQ# QLNNHO# HQ# ]LQN# ELM# HHQ#PL[# YDQ# YHURQWUHLQL0
JLQJHQ1#'LW#NDQ#HFKWHU#OHLGHQ#WRW#HHQ#YHUPLQGHUGH#YDVWOHJJLQJ#YDQ#DUVHHQ1

8LW#GH#UHVXOWDWHQ#EOLMNW#GDW#ELM#GH#JHKDQWHHUGH#PL[#YDQ#YHURQWUHLQLJLQJHQ#+]LH#ELMODJH#,,#QLHW#DDQ#GH
YRRUZDDUGHQ#YRRU#HHQ#EDUULqUH/#]RDOV#KLHUYRRU#LV#JHVWHOG/#NDQ#ZRUGHQ#YROGDDQ#YRRU#GH#PDWHULDOHQ
JODXFRQLHW/# S\UROXVLHW# HQ# ]HROLHW1#*ODXFRQLHW# YROGRHW#ZHO# DDQ# GH# HLVHQ# YRRU# DUVHHQ/# S\UROXVLHW
HYHQHHQV/#LQGLHQ#GH#DUVHHQFRQFHQWUDWLHV#ODJHU#GDQ#4#SSP#]LMQ1#=HROLHW#YROGRHW#YRRU#NRSHU1

'H#YHUZDFKWLQJ#LV#ZHO#GDW#HHQ#YHUKRJLQJ#YDQ#GH#S+#HQ#KHW#YHUJURWHQ#YDQ#KHW#DGVRUSWLHRSSHUYODN/
GRRU#KHW#YHUNOHLQHQ#YDQ#GH#PDWHULDOHQ/#HHQ#SRVLWLHI#HIIHFW#]XOOHQ#KHEEHQ#RS#GH#YDVWOHJJLQJ#YDQ
NRSHU/#QLNNHO#HQ#]LQN1#'LW#HQ#KHW#YyyUNRPHQ#YDQ#GH]H#YHURQWUHLQLJLQJHQ# LQ# ODJHUH#FRQFHQWUDWLHV
GDQ#WLMGHQV#GH#SURHYHQ#LV#JHKDQWHHUG/#NDQ#GH#KDDOEDDUKHLG#YDQ#HHQ#EDUULqUH#DDQ]LHQOLMN#YHUJURWHQ1
,Q#KRRIGVWXN#7#+(YDOXDWLH#YDQ#GH#UHVXOWDWHQ,#ZRUGW#XLWJHEUHLGHU#RS#GH]H#HQ#DQGHUH#SURFHVIDFWRUHQ
GLH#YDQ#EHODQJ#]LMQ#YRRU#GH#LQWHUSUHWDWLH#LQJHJDDQ1

619 .RORPSURHYHQ

8LWJDDQGH#YDQ#GH# UHVXOWDWHQ#YDQ#GH#VFKXGSURHYHQ#PHW#GH#HQNHOYRXGLJH#FRPSRQHQWHQ#]LMQ#YRRU
GH#PDWHULDOHQ#S\UROXVLHW#HQ#]HROLHW#NRORPSURHYHQ#XLWJHYRHUG#PHW#HHQ#PL[#YDQ#GH#FRPSRQHQWHQ
RP#KHW#HIIHFW#KLHUYDQ# WH#RQGHU]RHNHQ#HQ#GH# UHVXOWDWHQ#YDQ#GH#VFKXGSURHYHQ# WH#NXQQHQ#RQGHU0
ERXZHQ1#*ODXFRQLHW# LV#+QRJ,#QLHW# LQ#JHSHOOHWLVHHUGH#YRUP#EHVFKLNEDDU#HQ# LV#RS#EDVLV#YDQ#GH#RQ0
JHVFKLNWH#NRUUHOYHUGHOLQJ#QLHW#PHHJHQRPHQ#LQ#GH#NRORPSURHYHQ1#+HW#RQGHU]RHN#GRRU#PLGGHO#YDQ
GH#NRORPSURHYHQ#LV#SDUDOOHO#XLWJHYRHUG#DDQ#GH#LQ#61815#JHUDSSRUWHHUGH#VFKXGSURHYHQ#PHW#HHQ#PL[
YDQ#$V/#&X/#1L#HQ#=Q1#'H#JHNR]HQ#PL[#YDQ#FRPSRQHQWHQ#+]LH#WDEHO#9,#EHWUHIW#ZHO#HHQ#*ZRUVW#FDVH*
EHQDGHULQJ/#RPGDW#GH]H#PL[#PHW#GH#ELMEHKRUHQGH#KRRJVWH# FRQFHQWUDWLHV#QLHW#DOV# FRPELQDWLH# LQ
ppQ#HQNHO#PHHWSXQW#YRRUNRPHQ#RS#GH#RQGHU]RHNVORFDWLH1
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'H#YROJHQGH#NRORPSURHYHQ#]LMQ#XLWJHYRHUG=

0# HHQ#NRORP#PHW#HHQ#YXOOLQJ#YDQ#S\UROXVLHW>
0# HHQ#NRORP#PHW#HHQ#YXOOLQJ#YDQ#]HROLHW>
0# HHQ#NRORP#JHYXOG#PHW#83#(#S\UROXVLHW#HQ#83#(#]HROLHW/#LQ#5#ODJHQ>
0# HHQ#NRORP#JHYXOG#PHW#83#(#]HROLHW#HQ#83#(#S\UROXVLHW/#LQ#5#ODJHQ>
0# HHQ#NRORP#JHYXOG#PHW#83#(#]HROLHW#HQ#83#(#S\UROXVLHW/#JHPHQJG1

'H#OHQJWH#YDQ#GH#NRORPPHQ#LV#43#FP1#'H#NRORPPHQ#]LMQ#YDQ#RQGHU#QDDU#ERYHQ#GRRUVWURRPG/#RP
WH# YRRUNRPHQ# GDW# VOHFKWV# HHQ# EHSHUNW# JHGHHOWH# YDQ# GH# NRORPPHQ# DOV# JHYROJ# YDQ# YRRUNHXUV0
VWURPLQJ#ZRUGW#GRRUVWURRPG1#'H#GRRUVWURRPVQHOKHLG#EHGUDDJW#53#HQ#66#P2M1

9RRU#GH#NRORPH[SHULPHQWHQ#PHW#HHQ#GRRUVWURRPVQHOKHLG#YDQ# 53#P2M# +5/8#PDDO#]R#KRRJ#DOV#GH
'DUF\0JURQGZDWHUVQHOKHLG# YDQ# ;#P2M,# LV# GRRUVWURRPG#PHW# V\QWKHWLVFK# JURQGZDWHU#ZDDUDDQ# HHQ
PL[#YDQ#DUVHHQ/#NRSHU/#QLNNHO#HQ#]LQN# LV# WRHJHYRHJG#PHW#GH#FRQFHQWUDWLHV#]RDOV# LQ# WDEHO# 9# ]LMQ
ZHHUJHJHYHQ1

'H#H[SHULPHQWHQ#PHW#HHQ#GRRUVWURRPVQHOKHLG#YDQ#66#P2M#]LMQ/#PHW#XLW]RQGHULQJ#YRRU#QLNNHO/#PHW
ODJHUH# FRQFHQWUDWLHV# XLWJHYRHUG# +DUVHHQ# 51:33#�J2O/# NRSHU# 51933#�J2O/# QLNNHO# 633#�J2O/# ]LQN
51:33#�J2O,1#'H]H#FRQFHQWUDWLHV#]LMQ#HHQ# IDFWRU#8# WRW#43# ODJHU#GDQ#GH# LQ# WDEHO#7#JHQRHPGH#PD[L0
PDOH#FRQFHQWUDWLHV/#PDDU#DOWLMG#QRJ#HHQ# IDFWRU# YDQ#PLQLPDDO# 7# +]LQN,# WRW#PD[LPDDO# 463# +NRSHU,
KRJHU#GDQ#JHPHWHQ# LQ#GH#YRRU#GH#HPLVVLH#QDDU#KHW#RSSHUYODNWHZDWHU#PHHVW# UHOHYDQWH#SHLOEXLV/
]RDOV#LV#DDQJHJHYHQ#LQ#614191

'DDUQDDVW# ]LMQ# HHQ# GULHWDO# NRORPH[SHULPHQWHQ# XLWJHYRHUG# ELM# GH# 6HFWLH# %RGHPNZDOLWHLW# YDQ
:DJHQLQJHQ#8QLYHUVLWHLW# +]LH# ELMODJH#+,#PHW# GRRUVWURRPVQHOKHGHQ# YDQ# 67# HQ# 8:#P2MDDU# HQ# EH0
JLQFRQFHQWUDWLHV# DUVHHQ/# NRSHU/# QLNNHO# HQ# ]LQN# YDQ# UHVSHFWLHYHOLMN# 471333/# 431333/# 81333# HQ
431333#�J2O1

61914 5HVXOWDWHQ
%LM#KHW#YDVWVWHOOHQ#YDQ#GH#RS]HW#YDQ#GH#NRORPSURHYHQ#PHW#S\UROXVLHW#HQ#]HROLHW#]LMQ#HHQ#DDQWDO
RSPHUNLQJHQ# YDQ# GH# NODQNERUGJURHS# PHHJHQRPHQ1# 'H# UHVXOWDWHQ# YDQ# GH# NRORPSURHYHQ# ]LMQ
ZHHUJHJHYHQ# LQ# ELMODJH# '1# 'H# UHVXOWDWHQ# YDQ# GH# NRORPH[SHULPHQWHQ# GLH# ]LMQ# XLWJHYRHUG# GRRU
:DJHQLQJHQ#8QLYHUVLWHLW#]LMQ#ZHHUJHJHYHQ#LQ#ELMODJH#+1

,Q#DOOH#NRORPPHQ#EUHNHQ#QLNNHO#HQ#]LQN#HHUGHU#GRRU#GDQ# WKHRUHWLVFK#ZRUGW#YHUZDFKW1#1LNNHO#HQ
]LQN#]LMQ# LQ#DOOH#NRORPPHQ#HYHQ#YHU#JHYRUGHUG#PHW#XLW]RQGHULQJ#YDQ#GH# NRORP#JHYXOG#PHW#HHQ
PHQJVHO#YDQ#]HROLHW#HQ#S\UROXVLHW# +KHW# LQIOXHQW#VWURRPW# LQ#GH]H#NRORP#HHUVW#GRRU#]HROLHW#HQ#YHU0
YROJHQV#GRRU#S\UROXVLHW,1#'H#HHUGHUH# GRRUEUDDN# YDQ# QLNNHO# HQ# ]LQN#ZRUGW#ZDDUVFKLMQOLMN# YHURRU0
]DDNW#GRRU#FRPSHWLWLH#RP#DGVRUSWLHSODDWVHQ#PHW#NRSHU#+]LH#RRN#61815,1

'H#S+#HQ#(F#]LMQ#VWDELHO# LQ#DOOH#NRORPPHQ/#ZDW#EHWHNHQW#GDW#S\UROXVLHW#HQ#]HROLHW#HHQ#VWHUNH#EXI0
IHUFDSDFLWHLW#KHEEHQ1

7HYHQV#LV#JHEOHNHQ#GDW#KHW#HIIHFW#YDQ#KHW#FRQFHQWUDWLHQLYHDX#RS#GH#YDVWOHJJLQJ#YDQ#QLNNHO#HQ#]LQN
JURWHU#LV#GDQ#KHW#HIIHFW#YDQ#GH#GRRUVWURRPVQHOKHLG1#'H#JURQGZDWHUVQHOKHLG#+RI#GH#VQHOKHLG#ZDDU0
PHH# GH# NRORPPHQ#ZRUGHQ# GRRUVWURRPG,# OLMNW# ELQQHQ# GH# JHWHVWH# UDQJH# JHHQ# URO# WH# VSHOHQ# +]LH
ILJ1#43,1# 'H# UHVXOWDWHQ# YDQ# GH# NRORPH[SHULPHQWHQ# GLH# ]LMQ# XLWJHYRHUG# GRRU# :DJHQLQJHQ
8QLYHUVLWHLW#YHUWRQHQ#HHQ#YHUJHOLMNEDDU#EHHOG1# ,Q#KRRIGVWXN#7#+(YDOXDWLH#YDQ#GH# UHVXOWDWHQ,#ZRUGW
QDGHU# LQJHJDDQ# RS# KHW# HIIHFW# YDQ# GH# JURQGZDWHUVQHOKHLG# HQ# KHW# DO# RI# QLHW# EHUHLNHQ# YDQ# HHQ
HYHQZLFKWVLQVWHOOLQJ#RS#GH#PDWH#YDQ#YDVWOHJJLQJ1
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#
GRRUEUDDNFXUYH#3\UROXVLHW#

3#

3/5#

3/7#

3/9#

3/;#

4/3#

3# 43# 53# 63# 73# 83# 93#

GDJHQ#

&
2&
3#

$V#
++,/9,#
&X#
++,/9,#
1L#
++,/9,#
=Q#
++,/9,#
1L#
+/,+9,#
=Q#
+/,+9,#

)LJ1#431 9HUJHOLMNLQJ#YDQ#GH#UHVXOWDWHQ#YDQ#GH#GRRUEUDDNFXUYHQ#YDQ#GH#NRORPSURHYHQ#JHYXOG#PHW
S\UROXVLHW#++,/9#EHWHNHQW#KRRJ#LQIOXHQW/#ODJH#VQHOKHLG>#/,+9#EHWHNHQW#ODDJ#LQIOXHQW/#KRJH
VQHOKHLG,1

61915 %HUHNHQLQJ#YDQ#GH#GRRUEUDDN#GRRU#GH#FKHPLVFKH#EDUULqUH
8LWJDDQGH# YDQ# GH# JHJHYHQV# DINRPVWLJ# YDQ# GH# NRORPSURHYHQ# XLW# ELMODJH#'# LV# EHUHNHQG#ZDW# GLW
EHWHNHQW# YRRU#GH# OHYHQVGXXU# YDQ# HHQ# FKHPLVFKH# EDUULqUH#PHW# HHQ#ZDQGGLNWH# YDQ# 4#P# HQ# HHQ
JURQGZDWHUVQHOKHLG#YDQ#;#P2M1#'H#UHVXOWDWHQ#YDQ#GH#NRORPSURHYHQ#]LMQ# LQ#ELMODJH#'#ZHHUJHJHYHQ
DOV# GH# FRQFHQWUDWLHRQWZLNNHOLQJ# WHJHQ# KHW# DDQWDO# GDJHQ# GDW# GH# NRORP# +OHQJWH# 43#FP,# LV# GRRU0
VSRHOG1#'H#GRRUVWURRPVQHOKHLG#YDQ#GH#NRORPPHQ# LV#53#P2M/#GDW#ZLO#]HJJHQ#5/8#PDDO#]R#KRRJ#DOV
GH#JURQGZDWHUVQHOKHLG1#'H# LQ#GH#NRORPSURHYHQ#JHKDQWHHUGH#PL[#DDQ#YHURQWUHLQLJLQJ# LV#ZHHUJH0
JHYHQ#LQ#WDEHO#91

'H#EHJLQFRQFHQWUDWLHV#+&3,#LQ#=J2O#YDQ#GH#ELM#*HR'HOIW#XLWJHYRHUGH#NRORPSURHYHQ#]LMQ# LQ# WDEHO#43
KHUKDDOG1# ,Q# WDEHO#44#]LMQ#GH#EHUHNHQGH#GRRUEUDDNWLMGHQ#YRRU#QLNNHO#HQ#]LQN#YRRU# 43#(#HQ# 83#(
GRRUEUDDN#ZHHUJHJHYHQ1

7DEHO#431 %HJLQFRQFHQWUDWLHV#+&3,#LQ#=J2O1
FRPSRQHQW EHJLQFRQFHQWUDWLHV#+&3,#LQ#=J2O

$V 71433
&X 61533
1L 693
=Q 561333

7DEHO#441 'RRUEUDDNWLMG#LQ#MDUHQ/#EHUHNHQG#YRRU#43#(#HQ#83#(#GRRUEUDDN1
EDUULqUHPDWHULDDO 1L#43#( 1L#83#( =Q#43#( =Q#83#(

S\UROXVLHW 3/58 3/94 3/8; 3/;<
]HROLHW 3/4: 3/7: 3/7; 4/<7
S\UROXVLHW2]HROLHW 3/49 3/98 3/95 4/75
]HROLHW2S\UROXVLHW 3/66 3/<5 3/:: 4/85
PL[#YDQ#]HROLHW2S\UROXVLHW 3/5< 3/9; 3/94 3/<5
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'LW#EHWHNHQW#GDW#RQGHU#GH]H#FRQGLWLHV#+HHQ#PL[#YDQ#]ZDUH#PHWDOHQ#HQ#DUVHHQ/#PHW#KRJH#FRQFHQ0
WUDWLHV,#PHW#GH]H#PDWHULDOHQ#GH# OHYHQVGXXU#YDQ#63# MDDU#HQ#HHQ#UHGXFWLH#YDQ#GH#FRQFHQWUDWLHV# WRW
GH#WXVVHQZDDUGHQ#QLHW#KDDOEDDU#LV#YRRU#QLNNHO#HQ#]LQN1

8LWJDDQGH#YDQ#GH#GXXU#YDQ#GH#NRORPH[SHULPHQWHQ#GLH/#RPJHVFKDDOG#QDDU#HHQ#EDUULqUH#YDQ#4#P
GLNWH#HQ#HHQ#JURQGZDWHUVQHOKHLG#YDQ#;#P2M/#HHQ#WLMG#YDQ#5#MDDU#EHVWULMNHQ/#EOLMNHQ#GH#FRQFHQWUDWLHV
YDQ# NRSHU# HQ# DUVHHQ# QRJ# EHQHGHQ# GH# WXVVHQZDDUGHQ# WH# OLJJHQ# PHW# XLW]RQGHULQJ# YRRU# GH
FRPELQDWLH#YDQ#DUVHHQ#HQ#KHW#EDUULqUHPDWHULDDO#]HROLHW1

61916 &RQFOXVLHV#YDQ#GH#NRORPSURHYHQ
'H#YROJHQGH#FRQFOXVLHV#]LMQ#JHWURNNHQ=

0# $OV#JHYROJ#YDQ#GH#DDQZH]LJKHLG#YDQ#HHQ#PL[#YDQ#YHURQWUHLQLJLQJHQ#QHHPW#GH#YDVWOHJJLQJ#YDQ
]LQN#HQ#QLNNHO#DDQ]LHQOLMN#DI#DOV#JHYROJ#YDQ#FRQFXUUHQWLH#RP#GH#DGVRUSWLHSODDWVHQ#YDQ#S\UROX0
VLHW#HQ# ]HROLHW1#'LW#ZRUGW#ZDDUVFKLMQOLMN# YHURRU]DDNW#GRRU#GH#JURWHUH# DIILQLWHLW# YDQ# NRSHU# YRRU
GH]H#PDWHULDOHQ1

0# ,QGLHQ# GH# YHURQWUHLQLJLQJHQ# WH]DPHQ# YRRUNRPHQ# LQ# KRJH# FRQFHQWUDWLHV# +WRW# HQNHOH# 430WDOOHQ
SSP*V,#]LMQ#GH#PDWHULDOHQ#QLHW#]RQGHU#PHHU#JHVFKLNW#RP#GH#FRQFHQWUDWLHV#WRW#HHQ#DDQYDDUGEDUH
ZDDUGH# WH# UHGXFHUHQ#RYHU#HHQ# ODQJH#SHULRGH1#'H#GRRUEUDDN#YDQ#]LQN#HQ#QLNNHO/#XLWJHGUXNW# LQ
43#(# YDQ# GH# LQJDQJVFRQFHQWUDWLH/# YLQGW# ELM# S\UROXVLHW# HQ# ]HROLHW# SODDWV# ELQQHQ# FLUFD# 3/8#MDDU
+=Q,#HQ#3/5#MDDU# +1L,1#2SJHPHUNW#ZRUGW#GDW#GH# LQJDQJVFRQFHQWUDWLHV#RQJHYHHU#HHQ# IDFWRU#433
KRJHU# OLJJHQ#GDQ#GH#FRQFHQWUDWLHV#GLH#]LMQ#JHPHWHQ# LQ#GH#YRRU#GH#HPLVVLH#YDQ#EHODQJ#]LMQGH
SHLOEXLV/#]RDOV#LV#DDQJHJHYHQ#LQ#614191

0# ,QGLHQ# LQ# KHW# JURQGZDWHU# JHHQ# DUVHHQ# DDQZH]LJ# LV/# YHUGLHQW# KHW# JHEUXLN# YDQ# ]HROLHW# HQ2RI
S\UROXVLHW#PHW#HHQ# YHUKRJLQJ# YDQ# GH# S+# GH# YRRUNHXU1#'H# S+# NDQ# ELMYRRUEHHOG#ZRUGHQ# YHU0
KRRJG#GRRU#WRHYRHJLQJ#YDQ#&D&26#RI#EHWRQJUDQXODDW1#'H#HPLVVLH#YDQ#PHW#QDPH#]LQN#HQ#QLNNHO
NDQ#KLHUGRRU#ZRUGHQ#JHUHGXFHHUG

0# ,QGLHQ# LQ# KHW# JURQGZDWHU# ZHO# DUVHHQ# DDQZH]LJ# LV/# YHUGLHQW# KHW# JHEUXLN# YDQ# GH# FRPELQDWLH
S\UROXVLHW2]HROLHW/#PHW#LQ#KHW#]HROLHW#HYHQWXHHO#HHQ#YHUKRJLQJ#YDQ#GH#S+/#GH#YRRUNHXU1

2RN#XLW#GH#UHVXOWDWHQ#YDQ#GH#NRORPSURHYHQ#EOLMNW#GDW#ELM#GH#JHKDQWHHUGH#PL[#YDQ#YHURQWUHLQLJLQJHQ
QLHW#DDQ#GH#YRRUZDDUGHQ#YRRU#HHQ#EDUULqUH/#]RDOV#KLHUYRRU#LV#JHVWHOG/#NDQ#ZRUGHQ#YROGDDQ#YRRU#GH
PDWHULDOHQ# S\UROXVLHW# HQ# ]HROLHW1# 9RRU# HHQ# PL[# YDQ# DUVHHQ# PHW# NRSHU# OLMNHQ# GH# PDWHULDOHQ
S\UROXVLHW#HQ#HHQ#FRPELQDWLH#YDQ#S\UROXVLHW#HQ#]HROLHW#YHHOEHORYHQG/#RQGDQNV#GH#JHEUXLNWH#KRJH
FRQFHQWUDWLHV1#1HW#]RDOV#ELM#GH#VFKXGSURHYHQ# LV#GH#YHUZDFKWLQJ#GDW#HHQ#YHUKRJLQJ#YDQ#GH#S+#HQ
KHW# YHUJURWHQ# YDQ# KHW# DGVRUSWLHRSSHUYODN/# GRRU# KHW# YHUNOHLQHQ# YDQ# GH#PDWHULDOHQ/# HHQ# SRVLWLHI
HIIHFW#]XOOHQ#KHEEHQ#RS#GH#YDVWOHJJLQJ#YDQ#NRSHU/#QLNNHO#HQ#]LQN1#'LW#HQ#KHW#YyyUNRPHQ#YDQ#GH]H
YHURQWUHLQLJLQJHQ#LQ#ODJHUH#FRQFHQWUDWLHV#GDQ#LV#JHKDQWHHUG/#NDQ#GH#KDDOEDDUKHLG#YDQ#HHQ#EDUULqUH
DDQ]LHQOLMN#YHUJURWHQ1#,Q#KRRIGVWXN#7#+(YDOXDWLH#YDQ#GH#UHVXOWDWHQ,#ZRUGW#XLWJHEUHLGHU#RS#GH]H#HQ
DQGHUH#SURFHVIDFWRUHQ#GLH#YDQ#EHODQJ#]LMQ#YRRU#GH#LQWHUSUHWDWLH#LQJHJDDQ1

61: 0DUNWSRWHQWLH

61:14 2YHUKHLGVEHOHLG
'H#QLHXZH#EHOHLGVRQWZLNNHOLQJHQ#YRUPHQ#]HNHU#JHHQ#EHOHPPHULQJ#YRRU#KHW# WRHSDVVHQ#YDQ#HHQ
DFWLHYH#EDUULqUH#+]LH#ELMODJH#),1#(U#ZRUGW#MXLVW#PHHU#UXLPWH#JHVFKDSHQ#YRRU#HHQ#GHUJHOLMNH#+QRJ#QLHW
VWDQGDDUG,#DDQSDN1#+HW# LV#GDQ#RRN#]LQYRO#RRJ# WH#KRXGHQ#RS#GH#XLWZHUNLQJ#YDQ#GH# ILQDQFLsOH#HQ
MXULGLVFKH# DVSHFWHQ# YDQ# KHW# QLHXZH# ERGHPEHOHLG# HQ# GH#PRJHOLMNH# LPSOLFDWLHV# KLHUYDQ# YRRU# KHW
WRHSDVVHQ#YDQ#HHQ#DFWLHYH#EDUULqUH1

'H#NZDOLWHLWVHLVHQ/#]RDOV#GLH# LQ#KHW# UDSSRUW# %9DQ# WUHFKWHU#QDDU#]HHI=#DIZHJLQJVSURFHV#VDQHULQJV0
GRHOVWHOOLQJ%# >6'8/#4<<<@#]LMQ#YRRUJHVWHOG#YRRU#JURQG#HQ#JURQGZDWHU/#NXQQHQ/#DOKRHZHO#QRJ#QLHW
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IRUPHHO# YDVWJHVWHOG/#HHQ# OHLGUDDG# YRUPHQ# YRRU#GH# VDQHULQJVGRHOVWHOOLQJ+HQ,1#+HW# LQERXZHQ# YDQ
LMNPRPHQWHQ#LQ#GH#XLWHLQGHOLMNH#IXOO0VFDOH#DDQSDN#YRUPW#GDQ#RRN#HHQ#EHODQJULMN#SXQW#YDQ#DDQGDFKW1

61:15 2YHULJH#+12%,60,*VFKHUP*SURMHFWHQ
$OOH# VFKHUPSURMHFWHQ/# ZDDURQGHU# GH# ELRVFKHUPSURMHFWHQ# LQ# 12%,60YHUEDQG/# ULFKWHQ# ]LFK# RS
RQGHUGHOHQ#YDQ#VFKHUPFRQVWUXFWLHV#GLH#RRN#YDQ#EHODQJ#]LMQ#YRRU#GH#DFWLHYH#EDUULqUH1#%LM#GH#ELR0
VFKHUPSURMHFWHQ# LQ#12%,60YHUEDQG#ZRUGHQ# JHQRHPG#PDUNWYHUNHQQLQJ/#PRQLWRULQJ# HQ# EHOHLGV0
PDWLJH#DVSHFWHQ#ELM#WRHSDVVLQJ#+]LH#ELMODJH#*,1

,Q# KHW# DOJHPHHQ# ZRUGW# KHW# EHODQJ# YDQ# GH# WHFKQLHN# YDQ# GH# DFWLHYH# EDUULqUH# RP# LQ# VLWX# QLHW0
ELRORJLVFK#DIEUHHNEDUH#FRPSRQHQWHQ#DDQ#WH#SDNNHQ#RQGHUVFKUHYHQ1#7H]DPHQ#PHW#ELRORJLVFKH# LQ
VLWX#VDQHULQJ#NDQ#HHQ#WRWDDORSORVVLQJ#YRRU#YHURQWUHLQLJGH#ORFDWLHV#ZRUGHQ#DDQJHERGHQ1

61:16 0DUNW
9DQXLW#KHW#RQGHU]RHN#HQ#KHW#FRQVRUWLXP#LV#FRQWDFW#RQWVWDDQ#HQ#ZRUGW#FRQWDFW#RQGHUKRXGHQ#PHW#GH
PDUNW1

+HW#FRQFHSW#YDQ#GH#DFWLHYH#EDUULqUH#ZRUGW#GRRU#*HR'HOIW#DO#WRHJHSDVW#RS#HHQ#VWRUWORFDWLH#PHW#HHQ
IOXRULGHYHURQWUHLQLJLQJ1#%LQQHQ#6.%#ORRSW#KHW#SURMHFW#*LM]HUZDQG*/#ZDDU#KHW#JDDW#RP#GH#FKHPLVFKH
UHGXFWLH#YDQ#JHFKORUHHUGH#NRROZDWHUVWRIIHQ1#*HR'HOIW#RQGHUKRXGW#FRQWDFWHQ#PHW#HHQ#ORFDWLH#ZDDU
VSUDNH#LV#YDQ#HHQ#YHURQWUHLQLJLQJ#PHW#DUVHHQ#HQ#VRRUWJHOLMNH#HOHPHQWHQ1

9RRUWV#ZRUGHQ# FRQWDFWHQ# RQGHUKRXGHQ# YLD# KHW#1,&2/(0(8# QHWZHUN1#(U#ZRUGW# JHWUDFKW# DDQ# WH
VOXLWHQ# ELM# HHQ#%ULWV# NHQQLVQHWZHUN# RYHU# SHUPHDEHOH# UHDFWLHYH# EDUULqUHV1#9UDJHQ# GLH# YDQXLW# GH
PDUNW#ZRUGHQ# JHVWHOG#PHW# EHWUHNNLQJ# WRW# GH# DDQSDN# YDQ# YHURQWUHLQLJLQJHQ#PHW# ]ZDUH#PHWDOHQ
ZRUGHQ#LQ#YHUEDQG#JHEUDFKW#PHW#KHW#FRQVRUWLXP#HQ#GH#JHQRHPGH#QHWZHUNHQ1
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+22)'678.#7

(9$/8$7,(#9$1#'(#5(68/7$7(1

714 ,QOHLGLQJ

$IJDDQGH# RS# KHW# YRRUJDDQGH# RQWVWDDW# GH# LQGUXN# GDW# KHW# FRQFHSW# YDQ# HHQ# DFWLHYH# EDUULqUH# DOV
PLGGHO#RP#YHUGHUH#YHUVSUHLGLQJ#YDQ#YHURQWUHLQLJLQJHQ#LQ#KHW#JURQGZDWHU#WHJHQ#WH#JDDQ#QDXZHOLMNV
EUXLNEDDU#LV1#2S#EDVLV#YDQ#KHW#XLWJHYRHUGH#RQGHU]RHN#]RX#GH# OHYHQVGXXU#YDQ#GH#DFWLHYH#EDUULqUH
LPPHUV# WHOHXUVWHOOHQG# NRUW# ]LMQ1# 'DW# LV# HFKWHU# HHQ# WH# QHJDWLHI# EHHOG/# ZDW# RQWVWDDQ# LV# GRRU# GH
VSHFLILHNH#HLJHQVFKDSSHQ#YDQ#GH# ORFDWLH#ZDDUQDDU#RQGHU]RHN# LV#JHGDDQ#HQ#GRRU#GH# VSHFLILHNH
NHX]HV#GLH#LQ#KHW#XLWJHYRHUGH#RQGHU]RHN#]LMQ#JHPDDNW1

,Q#GH#YROJHQGH#SDUDJUDIHQ#ZRUGHQ#GH#EHODQJULMNVWH# IDFWRUHQ#GLH#GH# OHYHQVGXXU#YDQ#HHQ#DFWLHYH
EDUULqUH# EHSDOHQ# QRJ# HHQV# QDGHU# EHNHNHQ# HQ# ZRUGW# QDJHJDDQ# ZHONH# LQYORHG# HONH# IDFWRU# NDQ
KHEEHQ# RS# GH# HIIHFWLYLWHLW# YDQ# KHW# YDVWOHJJLQJVSURFHV# HQ# GDDUPHH# RS# GH# OHYHQVGXXU# YDQ# GH
DFWLHYH#EDUULqUH1

715 3URFHVW\SH

9HUZLMGHULQJ#YDQ#YHURQWUHLQLJLQJHQ#XLW#KHW#JURQGZDWHU#NDQ#JHEHXUHQ#GRRU#DIEUDDN/#SUHFLSLWDWLH#HQ
DGVRUSWLH1# %LM# DIEUDDN# JDDW# KHW# YRRUDO# RP# RUJDQLVFKH# YHURQWUHLQLJLQJHQ# LQ# HHQ# ELRVFKHUP1# 'H
YHUZLMGHULQJ#LV#RQGHU#JXQVWLJH#RPVWDQGLJKHGHQ#YDDN#FRPSOHHW1#*H]LHQ#GH#DDUG#YDQ#GH#YHURQWUHL0
QLJLQJHQ#LQ#GH#RQGHU]RFKWH#ORFDWLH#+]ZDUH#PHWDOHQ#HQ#DUVHHQ,#LV#DIEUDDN#KLHU#HFKWHU#QLHW#UHOHYDQW1

3UHFLSLWDWLH# +ELMYRRUEHHOG# LQ#GH#YRUP#YDQ#PHWDDOFDUERQDDW/#PHWDDOVXOILGH#RI#)H0DUVHQDDW,# LV#HHQ
]HHU#JRHGH#PRJHOLMNKHLG#RP#KRJH#FRQFHQWUDWLHV#DDQ#]ZDUH#PHWDOHQ#HQ#DUVHHQ#VWHUN#WH#YHUODJHQ1
,Q#GLW#RQGHU]RHN# LV#GLW#SURFHV#HFKWHU#XLWJHVORWHQ# YDQZHJH#GH# WH# YHUZDFKWHQ#SUREOHPHQ#PHW#GH
ZDWHUGRRUODWHQGKHLG#YDQ#GH#DFWLHYH#EDUULqUH1#2I#GDW#RRN#ZHUNHOLMN#HHQ#JURRW#SUREOHHP# LV#KDQJW
PHGH#DI#YDQ#GH#WH#YHUZDFKWHQ#KRHYHHOKHLG#QHHUVODJ#HQ#GH#SRURVLWHLW#YDQ#GH#EDUULqUH1#(UYDULQJHQ
HOGHUV#OLMNHQ#HURS#WH#ZLM]HQ#GDW#GLW#YDDN#ZHO#PHHYDOW1

:LO# DGVRUSWLH# HIIHFWLHI# ]LMQ# DOV# YHUZLMGHULQJVSURFHV# GDQ#PRHWHQ# GH# RPVWDQGLJKHGHQ#ZDDURQGHU
DGVRUSWLH#SODDWVYLQGW#RSWLPDDO#]LMQ1#+HW#RQGHU]RHN#KHHIW#]LFK#JHULFKW#RS#KHW#EHWHU#OHUHQ#NHQQHQ#YDQ
GH#EHODQJULMNVWH# IDFWRUHQ#GLH#GDDURS# LQYORHG#XLWRHIHQHQ#PHW#GH#EHGRHOLQJ#HHQ#]R#JRHG#PRJHOLMN
RQGHUERXZGH# YRRUVSHOOLQJ# WH# NXQQHQ# GRHQ# RYHU# GH# VQHOKHLG# HQ# HIIHFWLYLWHLW# YDQ# KHW
YDVWOHJJLQJVSURFHV1#'H]H#IDFWRUHQ#]LMQ=

0# YDVWOHJJLQJVFDSDFLWHLW>
0# FRQFHQWUDWLHV#DDQ#DDQZH]LJH#YHURQWUHLQLJLQJHQ#HQ#DQGHUH#RSJHORVWH#VWRIIHQ#+]RXWQLYHDX,>
0# S+>
0# PDWH#YDQ#HYHQZLFKWVLQVWHOOLQJ1

:DQQHHU#GH#RQGHUOLQJH#UHODWLHV#LQ#HHQ#JRHG#I\VLVFK0FKHPLVFK#PRGHO#ZRUGHQ#YDVWJHOHJG/#NXQQHQ
YRRUVSHOOLQJHQ# RYHU# KHW# YDVWOHJJLQJVJHGUDJ# ZRUGHQ# JHGDDQ1# 'LW# W\SH# PRGHOOHULQJ# LV# PHW# GH
KXLGLJH#NHQQLV#HFKWHU#QRJ#VOHFKWV#EHSHUNW#PRJHOLMN1#1HW#DOV#ELM#SUHFLSLWDWLH#PRHW#RYHULJHQV#ZRUGHQ
EHGDFKW#GDW#ELM#DGVRUSWLH#VSUDNH# LV#YDQ#HHQ# ODELHO#HYHQZLFKW1#%LM#YHUDQGHULQJ#YDQ#PLOLHXRPVWDQ0
GLJKHGHQ#+ELMYRRUEHHOG#GH#S+,#NDQ#KHW#SURFHV#SORWVHOLQJ#YHHO#EHWHU#GDQ#ZHO#YHHO#VOHFKWHU#YHUORSHQ1
'H]H# IDFWRUHQ#PRHWHQ#GDDURP#JHGXUHQGH#GH#EHRRJGH# ORRSWLMG# YDQ#HHQ# VDQHULQJVSURMHFW# LQ#KHW
RRJ#ZRUGHQ#JHKRXGHQ1
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716 3URFHVIDFWRUHQ

71614 9DVWOHJJLQJVFDSDFLWHLW
,Q#KHW#XLWJHYRHUGH#RQGHU]RHN#LV#JHNR]HQ#YRRU#]HHU#JURINRUUHOLJ#+XLWJH]HHIG#RS#HHQ#NRUUHOGLDPHWHU
WXVVHQ#5/3#HQ#5/;#PP,#DGVRUSWLHPDWHULDDO#+]HROLHW#HQ#S\UROXVLHW,#RP#GH#ZDWHUGRRUODWHQGKHLG#KRRJ
WH#KRXGHQ1#'LW#KHHIW#HFKWHU#WRW#JHYROJ#GDW#HU#SHU#P6#UHODWLHI#ZHLQLJ#DGVRUSWLHRSSHUYODN#EHVFKLNEDDU
LV1#:DQQHHU#YRRU# ILMQHU#PDWHULDDO#NDQ#ZRUGHQ#JHNR]HQ/#KHHIW#GLW#HHQ#VWHUN#SRVLWLHI#HIIHFW#RS#GH
YDVWOHJJLQJ1# 2RN# ]RX# YHUGHU# NXQQHQ# ZRUGHQ# JH]RFKW# QDDU# PDWHULDOHQ# PHW# HHQ# KRJHUH
YDVWOHJJLQJVFDSDFLWHLW1

71615 &RQFHQWUDWLHV#DDQ#YHURQWUHLQLJLQJHQ#HQ#RSJHORVWH#VWRIIHQ#LQ#KHW#JURQGZDWHU#+]RXWQLYHDX,
2P#]RYHHO#PRJHOLMN#DDQ# WH#VOXLWHQ#ELM#GH#YHURQWUHLQLJLQJVVLWXDWLH#RS#GH# ORFDWLH/#ZDDUYDQ#GH#JH0
JHYHQV#YRRU#GLW#RQGHU]RHN#JHEUXLNW#]LMQ/# LV#JHNR]HQ#YRRU#HHQ#PL[#DDQ#]ZDUH#PHWDOHQ#+1L/#=Q#HQ
&X,#HQ#DUVHHQ1#'H#JHNR]HQ#FRQFHQWUDWLHV#]LMQ#HUJ#KRRJ#+RYHUHHQNRPHQG#PHW#SHU#HOHPHQW# LQ#DI0
]RQGHUOLMNH#SHLOILOWHUV#JHPHWHQ#PD[LPDOH#ZDDUGHQ,1

'H#NDWLRQHQ#&D5./#0J5./#1D./#..#HQ#62750#NRPHQ#LQ#JURWH#KRHYHHOKHGHQ#YRRU/#ZDDUGRRU#HU#VSUDNH
LV#YDQ#HHQ# UHODWLHI#KRJH#]RXWFRQFHQWUDWLH1#'LW#SDNW#]HHU#QDGHOLJ#XLW#YRRU#GH#DGVRUSWLH#YDQ#]ZDUH
PHWDOHQ#HQ#DUVHHQ1#2RN#GRRU#GH#FRPSHWLWLH#PHW#YRRUDO#&D#]DO#GH#DGVRUSWLH#YDQ#]ZDUH#PHWDOHQ
QHJDWLHI#ZRUGHQ#EHwQYORHG1

'RRU#GH#JHNR]HQ#KRJH#FRQFHQWUDWLHV#DDQ#&X#HQ#DUVHHQ#WUHHGW#LQ#GH#NRORPSURHYHQ#ELM#UHODWLHI#KRJH
S+0ZDDUGHQ#DO#VQHO#SUHFLSLWDWLH#YDQ#&X0DUVHQDDW#RS1#'LW# OHLGW# WRW#HHQ#HIIHFWLHYH#YHUZLMGHULQJ#GLH
HFKWHU# QLHW# DDQ# DGVRUSWLH# PDJ# ZRUGHQ# WRHJHVFKUHYHQ1# 2P# GH]HOIGH# UHGHQ# ]DO# LQ# GH# SUDNWLMN
+DsURRE#JURQGZDWHU#PHW#HHQ#S+#YDQ#9#WRW#:/8,#GH#FRPELQDWLH#YDQ#KRJH#&X0#HQ#$V0ZDDUGHQ#ZDDU0
VFKLMQOLMN#QLHW#YRRUNRPHQ1

'H# NHX]H# YRRU# UHODWLHI# KRJH# LQYRHUFRQFHQWUDWLHV# DDQ# ]ZDUH#PHWDOHQ# ELM# GH# NRORPSURHYHQ# OHLGW
HUWRH#GDW# UHODWLHI#VQHO#YHU]DGLJLQJ#YDQ#KHW#EHVFKLNEDUH#RSSHUYODN#RSWUHHGW#HQ#GDW#GH#RQGHUOLQJH
FRPSHWLWLH#KHYLJ# LV#+&X#HQ#&D#YHUGULQJHQ# LQ#VWHUNH#PDWH#1L#HQ#=Q,1#'LW#EHWHNHQW#GDW# LQ#GLW#RQGHU0
]RHN#GH#YRRUZDDUGHQ#YRRU#ELQGLQJ#YDQ#1L#HQ#=Q#XLWHUVW#RQJXQVWLJ#]LMQ#JHZHHVW1

,Q#GH#YHOGVLWXDWLH#NDQ#GH#+VFKRQH,#ERGHP#GLH# LQ#FRQWDFW#NRPW#PHW#KHW#YHURQWUHLQLJGH#JURQGZDWHU
RYHULJHQV#RRN#]RUJHQ#YRRU#HHQ#FRQFHQWUDWLHGDOLQJ#GRRU#DGVRUSWLH1

'LW#NDQ#GH# UHODWLHI# ODJH#FRQFHQWUDWLHV# LQ#GH#YRRU#GH#HPLVVLH#YDQ#EHODQJ#]LMQGH#SHLOEXL]HQ#GLUHFW
QDELM#KHW#RSSHUYODNWHZDWHU# +]LH#61419,#YHUNODUHQ1#+LHU# LV#JHHQ#QDGHU#RQGHU]RHN#QDDU#YHUULFKW1#'H
ODJH#FRQFHQWUDWLHV#NXQQHQ#XLWHUDDUG#RRN#KHW#JHYROJ#]LMQ#YDQ#HHQ#YDQ#RXGVKHU#ORNDDO#PLQGHU#VWHUNH
YHURQWUHLQLJLQJ1

71616 S+
'H#DGVRUSWLH#YDQ#]ZDUH#PHWDOHQ#HQ#DUVHHQ#DDQ#PHWDDO+K\GU,R[LGHQ#LV#VWHUN#DIKDQNHOLMN#YDQ#GH#S+1
'DW#JHOGW# LQ#GLW#RQGHU]RHN#GXV#YRRUDO#YRRU#GH#YDVWOHJJLQJ#DDQ#S\UROXVLHW1#'H#ELQGLQJ#DDQ#]HROLHW
OLMNW#PLQGHU#VWHUN#YDQ#GH#S+#DI#WH#KDQJHQ#YRRU#]RYHU#KHW#RP#LRQHQRPZLVVHOLQJ#JDDW1#9RRU#HHQ#GHHO
OLMNW#KLHU#HFKWHU#RRN#VSUDNH#WH#]LMQ#YDQ#VSHFLILHNH#DGVRUSWLH#+YHUVFKLOOHQG#SHU#VWRI,#GLH#ZHO#VWHUN#S+0
DIKDQNHOLMN#LV1#(HQ#KRJH#S+#EHYRUGHUW#GH#YDVWOHJJLQJ#YRRU#GH#PHWDOHQ#1L/#=Q#HQ#&X/#PDDU#YRRU#KHW
QHJDWLHI# JHODGHQ# DUVHHQ# +LQ# GH# YRUP# YDQ# DUVHQDDW,# ZHUNW# GLW# MXLVW# WHJHQRYHUJHVWHOG1# 'RRU# GH
VSHFLILHNH# DGVRUSWLH# YDQ# ]ZDUH#PHWDOHQ# YHU]XXUW# KHW# ERGHPPLOLHX# JHOHLGHOLMN/# ]RGDW# YROGRHQGH
EXIIHUHQG#YHUPRJHQ#DDQZH]LJ#PRHW#]LMQ#RP#GH#S+#ODQJGXULJ#RS#KRJH#ZDDUGHQ#WH#KRXGHQ#+S+#FD1
:,1# 'LW# VSHHOW# YRRUDO# ELM# KHW# RQGHU]RFKWH# S\UROXVLHW1# 0HQJHQ# PHW# NDONKRXGHQG# PDWHULDDO# OLMNW
QRRG]DNHOLMN#RP#GH#YDVWOHJJLQJ#YDQ#GH#PHWDOHQ# WH#EHYRUGHUHQ1#9RRU#DUVHHQ#KHHIW#GLW#HFKWHU#HHQ
QHJDWLHI# HIIHFW1# =R# EOLMNW# GDW# RRN# KHW# RSWLPDOLVHUHQ# YDQ# SURFHVIDFWRUHQ/# ]RDOV# GH# S+/# RP# GH
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YDVWOHJJLQJ# YDQ# DQRUJDQLVFKH# YHURQWUHLQLJLQJHQ# WH# EHYRUGHUHQ# DIKDQNHOLMN# LV# YDQ# KHW# VRRUW
DDQZH]LJH# YHURQWUHLQLJLQJHQ1# :DW# YRRU# KHW# HQH# W\SH# YHURQWUHLQLJLQJ# SRVLWLHI# XLWZHUNW# NDQ# LQ
YRRUNRPHQGH#JHYDOOHQ#YRRU#KHW#DQGHUH#W\SH#YHURQWUHLQLJLQJ#QHJDWLHI#XLWZHUNHQ1

71617 (YHQZLFKWVLQVWHOOLQJ
'H#VQHOKHLG/#ZDDUPHH#GH#HYHQZLFKWVLQVWHOOLQJ#ZRUGW#EHUHLNW/#EHSDDOW#LQ#VWHUNH#PDWH#GH#HIIHFWLYLWHLW
YDQ#GH#YDVWOHJJLQJ#LQ#GH#DFWLHYH#EDUULqUH1#%LM#HHQ#UHODWLHI#KRJH#VWURRPVQHOKHLG#YDQ#KHW#JURQGZDWHU
]DO#HU#RQYROGRHQGH#WLMG#]LMQ#YRRU#HHQ#YROOHGLJH#LQWHUDFWLH#PHW#KHW#ERGHPPDWHULDDO1#'LW#]DO#OHLGHQ#WRW
HHQ#YHUVQHOGH#GRRUEUDDN1

8LW#KHW#XLWJHYRHUGH#RQGHU]RHN#ELM# WZHH#YHUVFKLOOHQGH#VWURRPVQHOKHGHQ# +53#HQ#66#P2M,#EOLMNW#JHHQ
YHUVFKLO# LQ# GH# YDVWOHJJLQJ# RS# WH# WUHGHQ1#'LW#ZLMVW# HFKWHU# QLHW# ]RQGHU#PHHU# RS# HHQ# HYHQZLFKWV0
VLWXDWLH1#'H#JHNR]HQ#VQHOKHLG#YDQ#66#P2M#NDQ#YHHO# WH#KRRJ#]LMQ#JHZHHVW/#ZDDUGRRU#HHQ#EHSHUNWH
VQHOKHLGVYHUODJLQJ#WRW#53#P2M#RQYROGRHQGH#HIIHFW#KHHIW1#8LW#DDQYXOOHQG#RQGHU]RHN/#XLWJHYRHUG#GRRU
:DJHQLQJHQ#8QLYHUVLWHLW# +]LH#ELMODJH#+,/#EOLMNW#GDW#ELM#GH#JHNR]HQ#VQHOKHGHQ# +67#HQ#8:#P2M,#HU# LQ
KRJH#PDWH#VSUDNH#LV#YDQ#HHQ#QLHW0HYHQZLFKW1#9RRU#GH#QLHW0UHDFWLHYH#VWRI#FKORULGH#LV#HHQ#8#NHHU#]R
VQHOOH#GRRUEUDDN#JHPHWHQ#DOV#WKHRUHWLVFK#ELM#HHQ#HYHQZLFKW#NDQ#ZRUGHQ#YHUZDFKW1

'H# ZHUNHOLMN# YRRUNRPHQGH# JURQGZDWHUVQHOKHLG# EHGUDDJW# ;#P2M1# 9HUPRHGHOLMN# ]LMQ# GH# JHNR]HQ
VQHOKHGHQ#YHHO# WH#KRRJ#JHZHHVW#RP# LQ#KHW#JURINRUUHOLJH#PDWHULDDO#HHQ#VLWXDWLH#YDQ#HYHQZLFKW# WH
EHQDGHUHQ1# 'H]H# UHODWLHI# KRJH# ZDDUGHQ# ]LMQ# JHNR]HQ# RP# LQ# GH# NRORPH[SHULPHQWHQ# VQHO# HHQ
GRRUEUDDN#WH#NULMJHQ1#2I#ELM#KHW#JHNR]HQ#JURINRUUHOLJH#PDWHULDDO#ELM#;#P2M#ZHO#YROOHGLJ#HYHQZLFKW#]DO
RSWUHGHQ#LV#QLHW#EHNHQG1

+HW#]DO#]HNHU#RRN#KHOSHQ#ZDQQHHU#JHZHUNW#JDDW#ZRUGHQ#PHW#ILMQHU#DGVRUSWLHPDWHULDDO=#YHUEHWHULQJ
YDQ# KHW# FRQWDFW# WXVVHQ# GH# YORHLVWRI# HQ# KHW# UHDFWLHI# RSSHUYODN# HQ# YHUJURWLQJ# YDQ# GH# YDVWOHJ0
JLQJVFDSDFLWHLW1

717 ,QYORHG#YDQ#GH#SURFHVIDFWRUHQ#RS#GH#OHYHQVGXXU

+HW#JHKHHO#DDQ#SURFHVIDFWRUHQ#RYHU]LHQG/#NDQ#ZRUGHQ#JHwQYHQWDULVHHUG#LQ#ZHONH#PDWH#HQ#ULFKWLQJ
GH]H# VDPHQ# LQYORHG# KHEEHQ# RS# GH# OHYHQVGXXU# YDQ# GH# DFWLHYH# EDUULqUH1# 9RRU# HHQ# JRHGH
NZDQWLWDWLHYH#RQGHUERXZLQJ#]DO#]HNHU#PHHU#RQGHU]RHN#QRGLJ#]LMQ1#,Q#WDEHO#45#LV#YROVWDDQ#PHW#HHQ
YRRU]LFKWLJH#NZDOLWDWLHYH#LQVFKDWWLQJ1

7DEHO#451 ,QYORHG#YDQ#GH#SURFHVIDFWRUHQ#RS#GH#OHYHQVGXXU1
IDFWRU ULFKWLQJ HIIHFW#RS#GH#OHYHQVGXXU

ILMQHU#DGVRUSWLHPDWHULDDO#+YHUKRJLQJ#YDQ#GH#YDVW0
OHJJLQJVFDSDFLWHLW,

WRHQDPH IDFWRU#5#WRW#6

ODJHU#]RXWQLYHDX/#PLQGHU#&D/#ODJHUH#FRQFHQWUDWLHV WRHQDPH IDFWRU#5#WRW#6
KRJHUH#S+=
0 ]ZDUH#PHWDOHQ
0 DUVHHQ

WRHQDPH
DIQDPH

IDFWRU#4#WRW#5
IDFWRU#4#WRW#5

EHWHUH#HYHQZLFKWVLQVWHOOLQJ#+ODJHUH#VWURRPVQHOKHLG/
ILMQHU#DGVRUSWLHPDWHULDDO,

WRHQDPH IDFWRU#5#WRW#7

WRWDDO WRHQDPH IDFWRU#;#WRW#:5



5;

9RRU# GH# RQGHU]RFKWH# ORFDWLH# NDQ# GH# YHUZDFKWH# OHYHQVGXXU# ELM# HHQ# YHUGHUH# RSWLPDOLVDWLH# YRRU
]ZDUH#PHWDOHQ# GXV# DO# JDXZ# HHQ# IDFWRU# 43#0#83# KRJHU# NRPHQ# WH# OLJJHQ# +ELMYRRUEHHOG# YRRU# ]LQN
8#0#58#MDDU#LQ#SODDWV#YDQ#3/8#MDDU,1

718 9RRUW]HWWLQJ#YDQ#KHW#RQGHU]RHN

+HW#W\SH#RQGHU]RHN/#GDW#QRGLJ#LV#RP#YROGRHQGH#NZDOLWDWLHI#JRHGH#JHJHYHQV#WH#YHUNULMJHQ/#EHVWDDW
XLW#YHUVFKLOOHQGH#RQGHUGHOHQ1

$OOHUHHUVW# LV# HHQ# JRHGH# LQYHQWDULVDWLH# QRGLJ# YDQ# GH# VLWXDWLH# WHU# SODDWVH# +VDPHQVWHOOLQJ# YDQ# KHW
JURQGZDWHU/#FKHPLVFKH#HQ#I\VLVFKH#ERGHPHLJHQVFKDSSHQ#HQ#VWURRPVQHOKHLG,1

'DDUQDDVW# LV#HHQ#JRHGH#EHVFKULMYLQJ#YDQ#KHW#YDVWOHJJLQJVJHGUDJ#YDQ#GH#EHWUHIIHQGH#YHURQWUHLQL0
JLQJ# DDQ# KHW# EHRRJGH# DGVRUEHQV# QRGLJ1# 'DDUYRRU# ]LMQ# WHU# RQGHUVWHXQLQJ# UHODWLHI# HHQYRXGLJH
ODERUDWRULXPH[SHULPHQWHQ#QRGLJ#+WLWUDWLHV#HQ#DGVRUSWLH0H[SHULPHQWHQ,#HQ#NDQ#HU#ZRUGHQ#JHNR]HQ
YRRU#HHQ#SUREOHHPDIKDQNHOLMNH#PHHU#RI#PLQGHU#JHDYDQFHHUGH# I\VLVFK0FKHPLVFKH#PRGHOOHULQJ1#(U
]DO# YRRUWGXUHQG# HHQ# DIZHJLQJ# PRHWHQ# ZRUGHQ# JHPDDNW# RYHU# GH# WH# KDQWHUHQ# FRPSOH[LWHLW# HQ
SUDNWLVFKH#XLWYRHUEDDUKHLG# WHQ#DDQ]LHQ# YDQ#ELMYRRUEHHOG# FRQFHQWUDWLHQLYHDXV# LQ#KHW# WH#KDQWHUHQ
LQIOXHQW#ELM#GH#ODERUDWRULXPH[SHULPHQWHQ#HQ#PRGHOOHULQJ1

%LM#HHQ#PHHU#PRGHOPDWLJH#DDQSDN#]DO#GH#KLHU#JHYRQGHQ#RSHHQVWDSHOLQJ#YDQ#RQGHU]RHNVNHX]HV/
GLH#QDJHQRHJ#DOOH#LQ#HHQ#EHSDDOGH/#LQ#GLW#JHYDO#QHJDWLHYH/#ULFKWLQJ#XLWSDNNHQ/#YRRUNRPHQ#NXQQHQ
ZRUGHQ1#'DDUPHH#NXQQHQ#GH#HIIHFWHQ#YDQ#GLH# IDFWRUHQ#RRN#EHWHU#ZRUGHQ#JHNZDQWLILFHHUG1#(HQ
HHUVWH#DDQ]HW#YRRU#GLH#PRGHOPDWLJH#DDQSDN#LV#EHVFKUHYHQ#LQ#ELMODJH#+1

2P#QD# WH#JDDQ#RI#KHW#PRGHO#GH# YDVWOHJJLQJ# JRHG# EHVFKULMIW/# GLHQHQ# WHU# DIURQGLQJ# DOWLMG# NRORP0
SURHYHQ# WH#ZRUGHQ#XLWJHYRHUG# LQ#FRPELQDWLH#PHW#VWRIWUDQVSRUWEHUHNHQLQJHQ# +R1D1#FRQWUROH#RS#GH
HYHQZLFKWVLQVWHOOLQJ,1

9HOGYDOLGHULQJ#YLD#EHSHUNWH#YHOGPHWLQJHQ#+ELMYRRUEHHOG#PRQLWRULQJ#HQ#SLORWSURHI,#]DO#]R*Q#DDQSDN
FRPSOHWHUHQ1#(HQ#SLORWSURHI# NDQ#ZRUGHQ#XLWJHYRHUG# LQ#GH# YRUP# YDQ#HHQ# *SXWSURHI*/#ZDDUELM# HHQ
RQWWUHNNLQJVILOWHU#QLHW#RPKXOG#ZRUGW#GRRU#KHW#JHEUXLNHOLMNH# ILOWHUPDWHULDDO#PDDU#GRRU#KHW# WH#RQGHU0
]RHNHQ#EDUULqUHPDWHULDDO1#'H#SURHI#ZRUGW#XLWJHYRHUG# LQ#HHQ#TXD# YHURQWUHLQLJLQJ# UHSUHVHQWDWLHYH
]RQH#YDQ#GH#YHURQWUHLQLJGH# ORFDWLH1#'RRU#JURQGZDWHU#XLW#KHW# ILOWHU# WH#RQWWUHNNHQ#HQ#GRRU# LQ#GH# WLMG
GH#NZDOLWHLW#YDQ#KHW#RQWWURNNHQ#JURQGZDWHU#WH#YHUJHOLMNHQ#PHW#GH#NZDOLWHLW#YDQ#KHW#JURQGZDWHU#DDQ
GH#EXLWHQ]LMGH#YDQ#KHW#EDUULqUHPDWHULDDO#RQWVWDDW#HHQ#EHHOG#YDQ#GH#YDVWOHJJLQJ1

7HQVORWWH#LV#KHW#YDQ#EHODQJ#VWLO#WH#VWDDQ#ELM#GH#]HOIUHLQLJHQGH#ZHUNLQJ#LQ#GH#EHVWDDQGH#VLWXDWLH1#'H
+VFKRQH,# ERGHP# GLH# LQ# FRQWDFW# NRPW#PHW# KHW# YHURQWUHLQLJGH# JURQGZDWHU# NDQ# ]RUJHQ# YRRU# HHQ
FRQFHQWUDWLHGDOLQJ#GRRU#DGVRUSWLH1
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*H]LHQ#GH#RSJHGDQH#HUYDULQJHQ# LQ#GLW#RQGHU]RHN#EOLMNW#GDW#GH#ZLM]H#YDQ#YDVWOHJJLQJ#YDQ#HHQ#PL[
YDQ#JURQGZDWHUYHURQWUHLQLJLQJHQ#QDGHU#HQ#PHHU# IXQGDPHQWHHO#RQGHU]RHN#EHKRHIW#RP#KHW#HIIHFW
KLHUYDQ# WH# NXQQHQ# YRRUVSHOOHQ# RS# GH# PRJHOLMNH# JHVFKLNWKHLG# YDQ# EDUULqUHPDWHULDOHQ1# 3URFHV0
IDFWRUHQ#GLH#YDQ#JURWH# LQYORHG#]LMQ#RS#GH#NHX]H#YDQ#PDWHULDOHQ/#GXV#RS#GH#SHUIRUPDQFH#YDQ#GH
EDUULqUH/#]LMQ=

0# YDVWOHJJLQJVFDSDFLWHLW>
0# FRQFHQWUDWLHV#DDQ#DDQZH]LJH#YHURQWUHLQLJLQJHQ#HQ#DQGHUH#RSJHORVWH#VWRIIHQ#+]RXWQLYHDX,>
0# S+>
0# PDWH#YDQ#HYHQZLFKWVLQVWHOOLQJ1

%LM#GH# WRHSDVVLQJ#]DO#HU#VSUDNH#PRHWHQ#]LMQ#YDQ#PDDWZHUN# OHLGHQG# WRW#HHQ# *HQJLQHHUHG#EDUULHU*/
WRHJHVQHGHQ#TXD#PDWHULDOHQ#HQ# +EHwQYORHGEDUH,#SURFHVVHQ#RS#GH#YDVW# WH# OHJJHQ#YHURQWUHLQLJLQJ
HQ#GH#PLFUR0#HQ#PDFURFKHPLH#YDQ#ERGHP#HQ#JURQGZDWHU1#(UYDULQJHQ#RSJHGDDQ# LQ#GLW#RQGHU]RHN
]LMQ# EUXLNEDDU# YRRU# YHUYROJSURMHFWHQ# +LM]HUZDQGHQ/# EDUULqUHV# URQGRP# VWRUWORFDWLHV,1# 9HUPHGHQ
PRHW#ZRUGHQ#GDW#HU#HHQ#RSHHQVWDSHOLQJ#YDQ#RQGHU]RHNVNHX]HV#SODDWVYLQGW#GLH#QDJHQRHJ#DOOH# LQ
HHQ#EHSDDOGH/# LQ#GLW#JHYDO#QHJDWLHYH/# ULFKWLQJ#XLWSDNNHQ1#+HW#XLWYRHUHQ#YDQ#HHQ#SURHIRQWWUHNNLQJ
YDQ# YHURQWUHLQLJG# JURQGZDWHU# GRRU#PLGGHO# YDQ# HHQ# SXWILOWHU# RPKXOG# GRRU# EDUULqUHPDWHULDDO# NDQ
QDDVW# ODERUDWRULXP0#HQ#PRGHOOHULQJVUHVXOWDWHQ#HHQ#EHHOG#YDQ#GH# YDVWOHJJLQJ#JHYHQ1#2RN# LV#KHW
YDQ#EHODQJ#VWLO#WH#VWDDQ#ELM#GH#]HOIUHLQLJHQGH#ZHUNLQJ#YDQ#GH#+VFKRQH,#ERGHP#GLH# LQ#FRQWDFW#NRPW
PHW#KHW#YHURQWUHLQLJGH#JURQGZDWHU1

*HJHYHQ#GH# UHVXOWDWHQ#YDQ#GLW#RQGHU]RHN#HQ#GH#YRRU#GH#PRGHO#VWDDQGH#FDVH#RRUVSURQNHOLMN#DI0
JHOHLGH#VDQHULQJVPRJHOLMNKHGHQ# LV#GH#HHUGHU#JHJHYHQ#YHUJHOLMNLQJ#PHW#DQGHUH#VDQHULQJVYDULDQ0
WHQ/#]RDOV#LPPRELOLVDWLH#RI#KHW#WRHSDVVHQ#YDQ#HHQ#KRUL]RQWDOH#RQWWUHNNLQJVGUDLQ/#RS#EDVLV#YDQ#HHQ
KDDOEDDU# VDQHULQJVUHVXOWDDW# QLHW# UHsHO# WH# QRHPHQ1# =RZHO# GH#PDWH# YDQ# GHWDLOXLWZHUNLQJ# DOV# GH
JHEOHNHQ# LQYORHG#YDQ#SURFHVIDFWRUHQ#EHSDOHQ# LQ#JURWH#PDWH#GH#XLWNRPVWHQ1#(HQ]HOIGH#PDWH#YDQ
XLWZHUNLQJ# HQ# RQGHU]RHN# QDDU# GH# SURFHVIDFWRUHQ# LV# ELMYRRUEHHOG# YRRU# GH# VDQHULQJVYDULDQW
LPPRELOLVDWLH#QLHW#EHVFKLNEDDU1

'H#JHUDDPGH#JOREDOH#NRVWHQ#YDQ#GH#DDQOHJ#YDQ#GH#EDUULqUH#+FLUFD#¦#958#SHU#P5,#OLJJHQ#FLUFD#53#(
KRJHU# GDQ# GH# UDPLQJHQ# GLH# HHUGHU# ELM# KHW# RSVWHOOHQ# YDQ# GH# NRVWHQ# YDQ# GH# YHUVFKLOOHQGH
VDQHULQJVYDULDQWHQ# YDQ# GH# LQ# KHW# RQGHU]RHN#PRGHO# VWDDQGH# FDVH# ]LMQ# JHKDQWHHUG1#'H]H# 53#(
KRJHU#XLWNRPHQGH#NRVWHQ#KHEEHQ#RYHULJHQV#JHHQ#FRQVHTXHQWLHV#YRRU#GH#JHQRHPGH#YRRUNHXUV0
YROJRUGH#YDQ#GH#VDQHULQJVYDULDQWHQ1

*HJHYHQ#GH#YDULDWLHV# LQ# UXLPWH#HQ# WLMG#YDQ#GH#JURQGZDWHUNZDOLWHLW#ELM#GH# LQ#GLW#RQGHU]RHN#PRGHO
VWDDQGH# FDVH# HQ# GH# EHYLQGLQJHQ# YDQ# GLW# RQGHU]RHN# LV# KHW# RS# EDVLV# YDQ# GH# KXLGLJH# UHVXOWDWHQ
YRRUVFKULMYHQ#YDQ#HHQ#PLQ#RI#PHHU#KRPRJHHQ#XLW#ppQ#RI# WZHH#PDWHULDOHQ#RSJHERXZGH#EDUULqUH
YDQ# FLUFD# 4#P# GLNWH# DOV# VDQHULQJVPDDWUHJHO# LQ# GH# SUDNWLMN# QLHW# KDDOEDDU1#0HW# GH# RQGHU]RFKWH
EDUULqUHPDWHULDOHQ# LV#RQGHU#GH#RQGHU]RHNVFRQGLWLHV#+HHQ#PL[#YDQ#]ZDUH#PHWDOHQ#HQ#DUVHHQ/#PHW
KRJH#FRQFHQWUDWLHV,#GH# OHYHQVGXXU#YDQ#63# MDDU#HQ#HHQ# UHGXFWLH#YDQ#GH#FRQFHQWUDWLHV# WRW#GH# WXV0
VHQZDDUGHQ#QLHW#UHDOLVHHUEDDU#YRRU#QLNNHO#HQ#]LQN/#PDDU#ZHO#YRRU#DUVHHQ#HQ#NRSHU1#(YDOXDWLH#YDQ
GH#UHVXOWDWHQ#ZLMVW#HURS#GDW#YRRU#GH#RQGHU]RFKWH#ORFDWLH#GH#YHUZDFKWH#OHYHQVGXXU#ELM#HHQ#YHUGHUH
RSWLPDOLVDWLH# YDQ#GH#JHQRHPGH#SURFHVIDFWRUHQ# YRRU# ]ZDUH#PHWDOHQ#DO#JDXZ# HHQ# IDFWRU# 43#0#83
KRJHU#NDQ#NRPHQ#WH#OLJJHQ#+ELMYRRUEHHOG#YRRU#]LQN#8#0#58#MDDU#LQ#SODDWV#YDQ#3/8#MDDU,1
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+HW#JHKHOH#SURMHFWUHVXOWDDW#RYHU]LHQG/#LV#KHW#GDQ#RRN#QLHW#XLWJHVORWHQ#GDW#HU#YRRU#FRPELQDWLHV#YDQ
YHURQWUHLQLJLQJHQ#EDUULqUHPDWHULDOHQ#WH#NLH]HQ#]LMQ#ZDDUPHH#HHQ#KDDOEDUH#VDQHULQJVPDDWUHJHO# WH
UHDOLVHUHQ#LV1

9RRU#ZDQGHQ# WRW#53#P#GLHSWH#EHVWDDW#HU#HHQ#YRRUNHXU#YRRU#GH#DDQOHJ#YDQ#KHW# WH#RQWJUDYHQ#JDW
PHW# HHQ#PHFKDQLVFKH# RQGHUVWHXQLQJ# GRRU# HHQ# EXLV# RI# VRRUWJHOLMN1# %LM# JURWHUH# GLHSWH# NULMJW# GH
DDQOHJ# PHW# HHQ# K\GUDXOLVFKH# RQGHUVWHXQLQJ# +VWHXQYORHLVWRI,# GH# YRRUNHXU1# $OV# EDVLV# YRRU# GH
VWHXQYORHLVWRI#NDQ#ZRUGHQ#JHNR]HQ#YRRU#DIEUHHNEDUH#SRO\PHUHQ/#ZDDUELM#;DQWKDQ#JXP#HQ#*XDU
JXP#GH#YRRUNHXU#KHEEHQ1

%LM#GH# WRHSDVVLQJ#YDQ#HHQ#DIEUHHNEDUH#VWHXQYORHLVWRI#PRHW#HYHQWXHHO# LQ#HHQ#SLORW/#GLH#RYHULJHQV
EHVFKHLGHQ#YDQ#RS]HW#NDQ#]LMQ/# LQ#KHW#YHOG#YRRUDIJDDQG#DDQ#GH#ERXZ#YDQ#GH#EDUULqUH#GH#DIEUDDN
ZRUGHQ# EHSDDOG1# ,Q# GH#ZDQG# NXQQHQ# YRRU]LHQLQJHQ#ZRUGHQ# RSJHQRPHQ# RP# GH#ZDQG# WH# GRRU0
VSRHOHQ#HQ#YHUYXLOLQJHQ#WH#YHUZLMGHUHQ1#'LW#NDQ#GH#OHYHQVGXXU#YDQ#GH#ZDQG#YHUJURWHQ1

'H#QLHXZH#EHOHLGVRQWZLNNHOLQJHQ#YRUPHQ#]HNHU#JHHQ#EHOHPPHULQJ#YRRU#KHW# WRHSDVVHQ#YDQ#HHQ
DFWLHYH#EDUULqUH1#,Q#KHW#DOJHPHHQ#ZRUGW#KHW#EHODQJ#YDQ#GH#WHFKQLHN#YDQ#GH#DFWLHYH#EDUULqUH#RP#LQ
VLWX#QLHW0ELRORJLVFK#DIEUHHNEDUH#FRPSRQHQWHQ#DDQ# WH#SDNNHQ#RQGHUVFKUHYHQ1#7H]DPHQ#PHW#ELR0
ORJLVFKH# LQ# VLWX# VDQHULQJ# NDQ# HHQ# WRWDDORSORVVLQJ# YRRU# YHURQWUHLQLJGH# ORFDWLHV# ZRUGHQ# DDQJH0
ERGHQ1

9DQXLW#KHW#RQGHU]RHN#HQ#KHW#FRQVRUWLXP#LV#FRQWDFW#RQWVWDDQ#HQ#ZRUGW#FRQWDFW#RQGHUKRXGHQ#PHW#GH
PDUNW1# 'LW# EHWUHIW# RQGHU# PHHU# HHQ# VWRUWORFDWLH# PHW# IOXRULGHYHURQWUHLQLJLQJ/# KHW# 6.%0SURMHFW
*LM]HUZDQG*#HQ#HHQ# ORFDWLH#PHW#YHURQWUHLQLJLQJ#PHW#DUVHHQ#HQ#VRRUWJHOLMNH#HOHPHQWHQ1#$DQVOXLWLQJ
ZRUGW#JH]RFKW#ELM#KHW#1,&2/(0(8#QHWZHUN#HQ#HHQ#%ULWV#NHQQLVQHWZHUN#RYHU#SHUPHDEHOH#UHDFWLHYH
EDUULqUHV1
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/,7(5$7885

*HR'HOIW/#4<<:1
(HQ#LQ#4<<:#DIJHURQGH#VWXGLH#QDDU#+NRVWHQ#YDQ,#PRJHOLMNH#VDQHULQJVYDULDQWHQ1
*HR'HOIW/#&206:4:831

6'8/#4<<<1
9DQ#WUHFKWHU#QDDU#]HHI=#DIZHJLQJVSURFHV#VDQHULQJVGRHOVWHOOLQJ1
6'8/#'HQ#+DDJ/#,6%1#<3#453;;76#:1

*HUDDGSOHHJGH#OLWHUDWXXU
$OOLVRQ/#-1'1/#'161#%URZQ#HQ#.1-1#1RYR0*UDGDF/#4<<41
0,17(4$52352'()$5/#D#JHRFKHPLFDO#DVVHVVPHQW#PRGHO# IRU#HQYLURQPHQWDO# V\VWHPV=# YHUVLRQ
613#XVHUV#PDQXDO1
(SD2933260<423541

&RUZLQ/#'1/1/#$1#'DYLG#HQ#61#*ROGEHUJ/#4<<<1
0RELOLW\#RI#DUVHQLF#LQ#VRLO#IURP#5RFN\#0RXQWDLQ#$UVHQDO#DUHD1
-RXUQDO#RI#&RQWDPLQDQW#+\GURORJ\#6<=#6808;1

+DUWHU/#51'1/#4<;61
(IIHFW#VRLO#S+#RQ#DGVRUSWLRQ#RI#OHDG/#FRSSHU/#]LQF/#DQG#QLFNHO1
6RLO#6FL1#6RF1#$P1#-1#7:=#7:0841

.XUGL/#)1#HQ#+1(1#'RQHU/#4<;61
=LQF#DQG#FRSSHU#VRUSWLRQ#DQ#LQWHUDFWLRQ#LQ#VRLOV1
6RLO#6FL1#$P1#-1#7:=#;:60;:91

0F/HDQ/#-1(1#HQ#%1(1#%OHGVRH/#4<<51
*URXQGZDWHU#LVVXH/#EHKDYLRU#RI#PHWDOV#LQ#VRLOV1
(SD28732V0<5234;1

0XPSWRQ/#)1$1/#4<<<1
/D#URFD#PDJLFD=#XVHV#RI#QDWXUDO#]RHOLWHV#LQ#DJULFXOWXUH#DQG#LQGXVWU\1
3URF1#1DWO1#$FDG1#6FL1#<9=#6796067:31

2VFDUVRQ/#'1:1/#3101#+XQDJ/#:1.1#/LDZ#HQ#8171#+DPPHU/#4<;61
.LQHWLFV#RI#R[LGDWLRQ#RI#DUVHQLWH#E\#YDULRXV#PDQJDQHVH#GLR[LGHV1
6RLO#6FL1#6RF1#$P1#-1#7:=#977097;1

3ODVVDUG/#)1/#71#:LQLDUVNL#HQ#01#3HWLW05DPHO/#53331
5HWHQWLRQ#DQG#GLVWULEXWLRQ#RI#WKUHH#KHDY\#PHWDOV# LQ#D#FDUERQDWHG#VRLO=#FRPSDULVRQ#EHWZHHQ#EDWFK
DQG#XQVDW\UDWHG#FROXPQ#VWXGLHV1
-RXUQDO#RI#&RQWDPLQDWHG#+\GURORJ\#75=#<<04441

3RVW/#-1(1/#4<<<1
0DQJDQHVH#R[LGH#PLQHUDOV=#&U\VWDO#VWUXFWXUHV#DQG#HFRQRPLF#DQG#HQYLURQPHQWDO#VLJQLILFDQFH1
3URF1#1DWO1#$FDG1#6FL1#86$#<9=#677:067871
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3RZHOO/#5101/#'1:1#%ORZHV/#51:1#*LOKDP/#'1#6FKXOW]/#71#6LYDYHF/#51:1#3XOV/#-1/1#9RJDQ/#31'1
3RZHOO#HQ#51#/DQGLV/#4<<;1
3HUPHDEOH#UHDFWLYH#EDUULHU#WHFKQRORJLHV#IRU#FRQWDPLQDQW#UHPHGLDWLRQ1
(SD2933250<;24581

6SRVLWR/#*1/#4<;<1
7KH#FKHPLVWU\#RI#VRLOV1
2[IRUG#8QLYHUVLW\#3UHVV

6WXPP/#:1/#4<<51
&KHPLVWU\#RI#WKH#VROLG0ZDWHU#LQWHUIDFH1
-RKQ#:LOH\#)#6RQV1

=DVRVNL/#51-1#HQ#51*1#%XUDX/#4<;;1
6RUSWLRQ#DQG#VRUSWLYH#LQWHUDFWLRQ#RI#FDGPLXP#DQG#]LQF#RQ#K\GURXV#PDQJDQHVH#R[LGH1
6RLO#6FL1#$P1#-1#85=#;40;:1
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%LMODJH $ 0$7(5,$$/0#(1#9(/'*(*(9(16#9$1#'(#*$&7,(9(
%$55,Ê5(*

%LMODJH % 352*5$00$#9$1#(,6(1#9225#'(#*$&7,(9(#%$55,Ê5(*

%LMODJH & 5$33257$*(#9$1#'(#6&+8'352(9(1#+7+(#*$&7,9(
%$55,(5*#0#%$7&+#(;3(5,0(176,

%LMODJH ' 5$33257$*(#9$1#'(#.2/20352(9(1

%LMODJH ( *(27(&+1,(.
(4 8LWYRHULQJVPRJHOLMNKHGHQ
(5 6WHXQYORHLVWRIIHQ#YRRU#DFWLHYH##ZDQGHQ

%LMODJH ) 0$5.79(5.(11,1*#0#29(5+(,'6%(/(,'
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