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1DWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH
ODQGERXZJURQGHQ#LQ#UHODWLH#WRW#GH
EHVFKLNEDDUKHLG#YDQ#IRVIDDW



$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/#%�%1DWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH
ODQGERXZJURQGHQ#LQ#UHODWLH#WRW#GH#EHVFKLNEDDUKHLG#YDQ#IRVIDDW%/#DSULO#5335/#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#]LM0
GHQV#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#TXRWDWL0
RQ/#DQG/# LQVRIDU#DV# WKLV#KDV#EHHQ#SXEOLVKHG/# WKH#QDPH#RI# WKH#DXWKRU/#DUH#FOHDUO\#PHQWLRQHG/# %�%
1DWXUH#GHYHORSPHQW#RQ# IRUPHU#DJULFXOWXUDO# ODQG# LQ# UHODWLRQ# WR# WKH#DYDLODELOLW\#RI#SKRVSKDWH%/#$SULO
5335/#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
1DWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ 690844
LQ#UHODWLH#WRW#GH#EHVFKLNEDDUKHLG#YDQ#IRVIDDW
(LQGUDSSRUW 3URMHFW#UDSSRUWQXPPHU

690844

$XWHXU+V, $DQWDO#EODG]LMGHQ
)131#6LYDO 5DSSRUW= 69
:1-1#&KDUGRQ %LMODJHQ= 6;

8LWYRHUHQGH#RUJDQLVDWLH+V,#+&RQVRUWLXP,
$OWHUUD#+)1316LYDO#WHO#QU1#364:07:7656#HQ#:1-1&KDUGRQ#WHO1#QU1#364:07:7935,
'LHQVW#/DQGHOLMN#*HELHG#+'/*,#DIGHOLQJ#,QQRYDWLH#HQ#.HQQLVPDQDJHPHQW#+&1-15RJKDLU,#HQ
$IGHOLQJ#=XLG#+01)1&OHUF[#HQ#+151*1#GH#5XLWHU,1

8LWJHYHU
6.%/#*RXGD

6DPHQYDWWLQJ
+HW#RQGHU]RHN#EHRRJW#WHQ#HHUVWH#KHW#YDVWVWHOOHQ#YDQ#GH#SUREOHPDWLHN#PHW#EHWUHNNLQJ#WRW#GH#URO#YDQ#IRVIDDW
LQ#GH#PRJHOLMNKHGHQ#YRRU#QDWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ1#7HQ#WZHHGH#ZRUGW#HHQ#RYHU0
]LFKW#JHJHYHQ#YDQ#GH#EHVWDDQGH#NHQQLV#HQ#GH#NHQQLVKLDWHQ1#7RW#VORW#ZRUGHQ#KHW#HIIHFW#HQ#HYHQWXHOH#NQHO0
SXQWHQ# PHW# EHWUHNNLQJ# WRW# GH# WH# QHPHQ# LQULFKWLQJV0# HQ# EHKHHUVPDDWUHJHOHQ# JHwQYHQWDULVHHUG# HQ
EHVFKUHYHQ1#+HW#RQGHU]RHN#ZHUG#XLWJHYRHUG#GRRU#PLGGHO#YDQ#HQTXrWHV/#HHQ#ZRUNVKRS#HQ#DDQYXOOHQG# OLWH0
UDWXXURQGHU]RHN1
(HQ#KRJH#EHVFKLNEDDUKHLG#YDQ#3# LQ#GH#ERGHP#ZRUGW#GRRU#YULMZHO#DOOH#JHUDDGSOHHJGH#GHVNXQGLJHQ#DOV#HHQ
SUREOHHP#JH]LHQ#YRRU#QDWXXURQWZLNNHOLQJ1#'LW#JHOGW#PHW#QDPH#YRRU#KHW#FUHsUHQ#YDQ#QDWXXUGRHOW\SHQ#GLH#JH0
NRSSHOG#]LMQ#DDQ#YRHGVHODUPH#RPVWDQGLJKHGHQ1#,Q#PHHUGHUH#VWXGLHV#LV#EHVFKUHYHQ#GDW#GH#EHVFKLNEDDUKHLG
YDQ#3#LQ#GH#ERGHP#HHQ#VOHXWHOIDFWRU#LV#YRRU#GH#VRRUWHQGLYHUVLWHLW#HQ#GURJHVWRI0SURGXFWLH#YDQ#JUDVODQGHQ1#'H
YHUVFKHLGHQKHLG#DDQ#JHEUXLNWH#DQDO\VHPHWKRGHQ#OHLGW#WRW#KHW#SUREOHHP#GDW#KHW#PRHLOLMN#LV#RP#UHVXOWDWHQ#YDQ
YHUVFKLOOHQGH#VWXGLHV#PHW#HONDDU#WH#YHUJHOLMNHQ1
9HUVFKUDOLQJ#YDQ#GH#ERGHP#LV#WH#EHUHLNHQ#GRRU#WRHSDVVLQJ#YDQ#YHUVFKLOOHQGH#PDDWUHJHOHQ1#'H#WLMG#GLH#QRGLJ
LV#YRRU#KHW#YHUVFKUDOHQ#KDQJW#VWHUN#DI#YDQ#GH#XLWJDQJVVLWXDWLH#P1E1W1#KHW#YRRUPDOLJH# ODQGJHEUXLN#HQ#GH#EH0
PHVWLQJVJHVFKLHGHQLV/#GH#JURQGVRRUW#+]DQG/#NOHL#RI#YHHQ,#HQ#KHW#YRFKWJHKDOWH#YDQ#GH#ERGHP1#:HONH#PDDW0
UHJHO#KHW#PHHVW#HIIHFWLHI#LV#WHQ#DDQ]LHQ#YDQ#KHW#YHUODJHQ#YDQ#GH#30EHVFKLNEDDUKHLG/#ELQQHQ#HHQ#UHGHOLMNH#WLMG
WH#UHDOLVHUHQ#LV#HQ#ELQQHQ#KHW#EXGJHW#YDQ#HHQ#QDWXXUEHKHHUGHU#SDVW/#LV#QRJ#QLHW#GXLGHOLMN1

7UHIZRRUGHQ
*HFRQWUROHHUGH#WHUPHQ= 9ULMH#WUHIZRRUGHQ=
ELRGLYHUVLWHLW/#IRVIDDW/#IRVIRU/#ODQGERXZJURQG/
QDWXXURQWZLNNHOLQJ/#YHUVFKUDOHQ/

7LWHO#SURMHFW 3URMHFWOHLGLQJ
1DWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ $OWHUUD
LQ#UHODWLH#WRW#GH#EHVFKLNEDDUKHLG#YDQ#IRVIDDW +)131#6LYDO#HQ#:1-1#&KDUGRQ/

364:07:7656#HQ#364:07:7935,

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



,,

5HSRUW#WLWOH 6.%#UHSRUW#QXPEHU
1DWXUH#GHYHORSPHQW#RQ#IRUPHU#DJULFXOWXUDO#ODQG# 690844
LQ#UHODWLRQ#WR#WKH#DYDLODELOLW\#RI#SKRVSKDWH
)LQDO#UHSRUW 3URMHFW#UHSRUW#QXPEHU

690844

$XWKRU+V, 1XPEHU#RI#SDJHV
)131#6LYDO 5HSRUW=#69
:1-1#&KDUGRQ $SSHQGLFHV=#6;

([HFXWLYH#RUJDQLVDWLRQ+V,#+&RQVRUWLXP,
$OWHUUD#+)1316LYDO#WHO#QU1#364:07:7656#HQ#:1-1&KDUGRQ#WHO1#QU1#364:07:7935,
'LHQVW#/DQGHOLMN#*HELHG#+'/*,#DIGHOLQJ#,QQRYDWLH#HQ#.HQQLVPDQDJHPHQW#+&1-15RJKDLU,#HQ
$IGHOLQJ#=XLG#+01)1&OHUF[#HQ#+151*1#GH#5XLWHU,1

3XEOLVKHU
6.%/#*RXGD

$EVWUDFW
,Q#WKH#ILUVW#LQVWDQFH/#WKH#UHVHDUFK#ZDV#LQWHQGHG#WR#DVFHUWDLQ#WKH#SUREOHPV#UHODWLQJ#WR#WKH#UROH#RI#SKRVSKDWH#LQ
WKH#SRVVLELOLWLHV#IRU#QDWXUH#GHYHORSPHQW#RQ#IRUPHU#DJULFXOWXUDO#ODQG1#6HFRQGO\/#DQ#RYHUYLHZ#LV#SURYLGHG#RI#WKH
H[LVWLQJ#NQRZOHGJH#DQG#NQRZOHGJH#JDSV1#)LQDOO\/#WKH#HIIHFWV#DQG#SUREOHPV#UHODWLQJ#WR#WKH#RUJDQLVDWLRQ#DQG
PDQDJHPHQW#PHDVXUHV# WR# EH# LPSOHPHQWHG# DUH# OLVWHG# DQG# GHVFULEHG1# 7KH# UHVHDUFK#ZDV# FDUULHG# RXW# E\
PHDQV#RI#TXHVWLRQQDLUHV/#D#ZRUNVKRS#DQG#DGGLWLRQDO#OLWHUDWXUH#UHVHDUFK1
$OPRVW#DOO#WKH#H[SHUWV#FRQVXOWHG#UHJDUG#WKH#KLJK#OHYHO#RI#3#DYDLODELOLW\#LQ#WKH#VRLO#DV#D#SUREOHP#IRU#QDWXUH#GH0
YHORSPHQW1#7KLV# LV#SDUWLFXODUO\# WKH# FDVH#ZKHQ# FUHDWLQJ#QDWXUDO#DUHDV#DVVRFLDWHG#ZLWK#QXWULHQW0SRRU# FRQGL0
WLRQV1#6HYHUDO#VWXGLHV#KDYH# UHYHDOHG# WKDW# WKH#DYDLODELOLW\#RI#3# LQ# WKH#VRLO# LV#D#NH\# IDFWRU# LQ# WKH#GLYHUVLW\#RI
VSHFLHV#DQG#WKH#GU\#PDWWHU#SURGXFWLRQ#RI#JUDVVODQGV1#7KH#ZLGH#UDQJH#RI#DQDO\WLFDO#PHWKRGV#XVHG#LPSOLFDWHV
WKDW#LW#LV#GLIILFXOW#WR#FRPSDUH#WKH#UHVXOWV#RI#GLIIHUHQW#VWXGLHV1
1XWULHQWV#FDQ#EH#UHPRYHG#IURP#WKH#VRLO#E\#LPSOHPHQWLQJ#YDULRXV#PHDVXUHV1#7KH#WLPH#UHTXLUHG#IRU#WKLV#SUR0
HVV#LV#KLJKO\#GHSHQGHQW#RQ#WKH#VWDUWLQJ#VLWXDWLRQ#ZLWK#UHJDUG#WR#WKH#SUHYLRXV#XVH#RI#WKH#ODQG/#WKH#IHUWLOLVDWLRQ
KLVWRU\/#WKH#VRLO#W\SH#+VDQG/#FOD\#RU#SHDW,#DQG#WKH#PRLVWXUH#FRQWHQW#RI#WKH#VRLO1#,W#LV#QRW#\HW#FOHDU#ZKLFK#PHDV0
XUH#LV#WKH#PRVW#HIIHFWLYH#LQ#UHODWLRQ#WR#WKH#UHGXFWLRQ#RI#3#DYDLODELOLW\#ZKLFK#FDQ#EH#LPSOHPHQWHG#LQ#D#UHDVRQ0
DEOH#SHULRG#RI#WLPH/#DQG#ILWV#ZLWKLQ#WKH#EXGJHW#DYDLODEOH#WR#QDWXUH#FRQVHUYDWLRQ#DJHQFLHV1

.H\ZRUGV
&RQWUROOHG#WHUPV= 8QFRQWUROOHG#WHUPV
DJULFXOWXUDO#ODQG/#ELRGLYHUVLW\/#QDWXUH#GHYHORSPHQW/
QXWULHQW#UHPRYDO/#SKRVSKDWH/#SKRVSKRURXV

3URMHFW#WLWOH 3URMHFWPDQDJHPHQW
1DWXUH#GHYHORSPHQW#RQ#IRUPHU#DJULFXOWXUDO#ODQG $OWHUUD
LQ#UHODWLRQ#WR#WKH#DYDLODELOLW\#RI#SKRVSKDWH +)131#6LYDO#HQ#:1-1#&KDUGRQ/

364:07:7656#HQ#364:07:7935,

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.%,



,,,

9225:225'

,Q#KHW#NDGHU#YDQ#GH#UHDOLVHULQJ#YDQ#GH#(FRORJLVFKH#+RRIGVWUXFWXXU#HQ#YDQ#GH#5HFRQVWUXFWLH#YDQ
JHELHGHQ#PHW# LQWHQVLHYH#YHHKRXGHULM/#ZRUGHQ#JURWH#RSSHUYODNWHQ#DDQ# ODQGERXZJHELHGHQ#RPJH0
YRUPG# WRW#QDWXXUWHUUHLQ1# ,Q#KHW#YHUOHGHQ#ZHUG#ELM#GH]H#RPYRUPLQJ#YULMZHO#XLWVOXLWHQG# UHNHQLQJ#JH0
KRXGHQ#PHW#HHQ#PRJHOLMN#QDGHOLJH# LQYORHG#YDQ#GH#DDQZH]LJKHLG#YDQ#HHQ#RYHUPDDW#DDQ#VWLNVWRI
YDQXLW#GH#ODQGERXZ#YRRU#QDWXXURQWZLNNHOLQJ1#,Q#KHW#UHFHQWH#YHUOHGHQ#ZHUG#GXLGHOLMN#GDW#IRVIDDW/#GDW
]LFK#VWHUN#KHHIW#RSKRRSW#LQ#ODQGERXZJURQGHQ/#KLHUELM#PRJHOLMN#RRN#HHQ#QDGHOLJH#LQYORHG#KHHIW1#'H
'LHQVW#/DQGHOLMN#*HELHG#+'/*,/#GLH#DGYLHV#XLWEUHQJW#ELM#KHW#RQWZLNNHOHQ#YDQ#QDWXXUWHUUHLQHQ/#OHJGH
DDQ#KHW#RQGHU]RHNVLQVWLWXXW#$OWHUUD#GH#YUDDJ#YRRU#RI#HHQ#KRJH#EHVFKLNEDDUKHLG#YDQ#IRVIDDW# LQ#GH
ERGHP#HHQ#QHJDWLHYH# LQYORHG#KHHIW#RS#GH#PRJHOLMNKHGHQ#YRRU#KHW#RQWZLNNHOHQ#YDQ# +PHW#QDPH,
VFKUDOH#QDWXXU# RS# YRRUPDOLJH# ODQGERXZJURQGHQ1# ,Q# GLW# UDSSRUW#ZRUGHQ# GH# UHVXOWDWHQ# JHSUHVHQ0
WHHUG#YDQ#HHQ#VWXGLH#ZDDULQ#JHWUDFKW#ZRUGW#GH]H#YUDDJ#WH#EHDQWZRRUGHQ1#+LHUYRRU#ZHUG#HHQ#JURRW
DDQWDO#GHVNXQGLJHQ#RS#KHW#JHELHG#YDQ#QDWXXURQWZLNNHOLQJ#HQ#0EHKHHU#JHUDDGSOHHJG#XLW#ELQQHQ0#HQ
EXLWHQODQG#HQ#GDDUQDDVW#ZHUG#OLWHUDWXXURQGHU]RHN#XLWJHYRHUG1

'H#XLWYRHULQJ#YDQ#KHW#SURMHFW#LV#JHVWDUW#LQ#DSULO#53341#+HW#SURMHFW#LV#JHILQDQFLHUG#GRRU#GH#6WLFKWLQJ
.HQQLVRQWZLNNHOLQJ#HQ#.HQQLVRYHUGUDFKW#%RGHP#+6.%,/#GH#'LHQVW#/DQGHOLMN#*HELHG# +'/*,#DIGH0
OLQJ#,QQRYDWLH#HQ#.HQQLVPDQDJHPHQW#HQ#DIGHOLQJ#=XLG/#HQ#GRRU#GH#'LUHFWLH#:HWHQVFKDS#HQ#.HQ0
QLVRYHUGUDFKW#+':.,#YDQ#KHW#0LQLVWHULH#YDQ#/191

DSULO#5335
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,1+28'

6$0(19$77,1* 9,,

6800$5< ;,

+RRIGVWXN# 4# ,1/(,',1* 4

+RRIGVWXN# 5# $$13$.#(1#%(6&+5,-9,1*#:(5.=$$0+('(1#23#+22)'/,-1(1 6

+RRIGVWXN# 6# 6$0(19$77,1*#(148Ç7(6#(1#/,7(5$788521'(5=2(. 8
614 $FKWHUJURQG#HQ#EHWURNNHQKHLG#ELM#30RQGHU]RHN#YDQ#GH

JHwQWHUYLHZGHQ 8
615 ,V#3#HHQ#NQHOSXQW#ELM#GH#UHDOLVHULQJ#YDQ#QDWXXURQWZLNNHOLQJ#RS

ODQGERXZJURQGHQ" 8
616 30KXLVKRXGLQJ#LQ#GH#ERGHP :
61614 30YRUPHQ#LQ#GH#ERGHP :
61615 $QDO\VHPHWKRGHQ#YRRU#30NDUDNWHULVHULQJ# ;
617 9HJHWDWLH#HQ#30EHVFKLNEDDUKHLG 43
61714 9HJHWDWLHW\SHQ#HQ#30JHKDOWH 43
61715 6RRUWHQULMNGRP#HQ#30JHKDOWH 44
61716 9HJHWDWLH#HQ#30OLPLWDWLH 47
61717 9HJHWDWLH#HQ#QXWULsQWHQYHUKRXGLQJ#LQ#GH#ELRPDVVD 49
618 (IIHFW#YDQ#LQUFKWLQJV0#HQ#EHKHHUVPDDWUHJHOHQ#RS#GH

30EHVFKLNEDDUKHLG 49
61814 $IJUDYHQ2SODJJHQ2RQWJURQGHQ 4:
61815 *URQGEHZHUNLQJ 4;
61816 %UDDNOHJJHQ 4;
61817 8LWPLMQHQ 4<
61818 0DDLHQ#PHW#DIYRHUHQ 53
61819 %HJUD]HQ 54
6181: 3HLOYHUKRJHQ 55
6181; &RPELQDWLH#YDQ#PDDWUHJHOHQ 56
6181< $QGHUH#PDDWUHJHOHQ 57
619 ,QYORHG#QDWXXURQWZLNNHOLQJVPDDWUHJHOHQ#RS#EHODVWLQJ

RSSHUYODNWHZDWHU 58

+RRIGVWXN# 7# &21&/86,(6 5:
714 %HVFKLNEDDUKHLG#YDQ#GH#LQIRUPDWLH 5:
715 30EHVFKLNEDDUKHLG#LQ#GH#ERGHP 5:
716 9HJHWDWLH#HQ#30EHVFKLNEDDUKHLG 5;
717 (IIHFW#YDQ#PDDWUHJHOHQ#RS#QDWXXURQWZLNNHOLQJ 5;

+RRIGVWXN# 8# $$1%(9(/,1*(1#9(592/*21'(5=2(. 64

/,7(5$7885 66
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%LMODJH# $ 5($&7,(6#23#'(#(148Ç7(#21'(5#21'(5=2(.(56#8,7
1('(5/$1'

%LMODJH# % 5($&7,(6#23#'(#(148Ç7(#21'(5#1$7885%(+((5'(56
+67$$76%26%(+((5/#'(#/$1'6&+$33(1#(1#1$78850
02180(17(1,#(1#0('(:(5.(56#',(167#/$1'(/,-.#*(%,('

%LMODJH# & 5($&7,(6#23#'(#(148Ç7(#21'(5#21'(5=2(.(56#8,7#+(7
%8,7(1/$1'



9,,

6$0(19$77,1*

1DWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ
LQ#UHODWLH#WRW#GH#EHVFKLNEDDUKHLG#YDQ#IRVIDDW

6DPHQYDWWLQJ#PHW#UHVXOWDWHQ#LQ#YXLVWUHJHOV
,Q#KHW#NDGHU#YDQ#GH#UHDOLVHULQJ#YDQ#GH#(FRORJLVFKH#+RRIGVWUXFWXXU/#HQ#YDQ#GH#5HFRQVWUXFWLH#YDQ
JHELHGHQ#PHW# LQWHQVLHYH#YHHKRXGHULM#ZRUGHQ# ODQGERXZJURQGHQ#RS#JURWH#VFKDDO#DDQJHZHQG#YRRU
KHW#UHDOLVHUHQ#YDQ#QDWXXU1#'H#EHOHLGVGRHOHQ#YRRU#QDWXXURQWZLNNHOLQJ#]LMQ# LQ#GH#1RWD#(FRV\VWHHP0
YLVLHV#JHIRUPXOHHUG#DDQ#GH#KDQG#YDQ#QDWXXUGRHOW\SHQ1#'H#DDQZH]LJKHLG#YDQ#KRJH#JHKDOWHQ#DDQ
QXWULsQWHQ# LQ# ERGHP/# JURQG0# HQ# RSSHUYODNWHZDWHU# YDQ# ODQGERXZJHELHGHQ# GRHQ# YHUPRHGHQ# GDW
GRHOVWHOOLQJHQ#WHQ#DDQ]LHQ#YDQ#VFKUDOH#QDWXXU#LQ#KHW#ODQGHOLMN#JHELHG#QLHW#]RQGHU#SUREOHPHQ#]LMQ#WH
KDOHQ1#,QGLHQ#QLHW#HHQ#EHWHU#LQ]LFKW#ZRUGW#YHUNUHJHQ#LQ#GH#QRRG]DDN#HQ#HIIHFWLYLWHLW#YDQ#PDDWUHJH0
OHQ/#PHW#QDPH# WHU# UHGXFWLH#YDQ#GH#KRJH#EHVFKLNEDDUKHLG#YDQ# IRVIDDW# LQ#RP# WH#]HWWHQ# ODQGERXZ0
JURQGHQ/#EOLMIW#GH#NDQV#YDQ#VODJHQ#YDQ#HHQ#JURRW#DDQWDO#QDWXXURQWZLNNHOLQJVSURMHFWHQ#RQ]HNHU1

+HW#RQGHU]RHN#EHRRJW#WHQ#HHUVWH#KHW#YDVWVWHOOHQ#YDQ#GH#SUREOHPDWLHN#PHW#EHWUHNNLQJ#WRW#GH#URO#YDQ
IRVIDDW# LQ#GH#PRJHOLMNKHGHQ#YRRU#QDWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH# ODQGERXZJURQGHQ1#7HQ# WZHH0
GH#ZRUGW#HHQ#RYHU]LFKW#JHJHYHQ#YDQ#GH#EHVWDDQGH#NHQQLV#HQ#GH#NHQQLVKLDWHQ1#7RW#VORW#ZRUGHQ#KHW
HIIHFW#HQ#HYHQWXHOH#NQHOSXQWHQ#PHW#EHWUHNNLQJ#WRW#GH#WH#QHPHQ# LQULFKWLQJV0#HQ#EHKHHUVPDDWUHJH0
OHQ##JHwQYHQWDULVHHUG#HQ#EHVFKUHYHQ1

+HW#RQGHU]RHN#ZHUG#XLWJHYRHUG#GRRU#PLGGHO#YDQ#HQTXrWHV/#HHQ#ZRUNVKRS#HQ#DDQYXOOHQG# OLWHUD0
WXXURQGHU]RHN1#9RRU#GH#HQTXrWH#ZHUGHQ#HHQ#DDQWDO#1HGHUODQGVH#HQ#EXLWHQODQGVH#RQGHU]RHNHUV/
EHKHHUGHUV#YDQ#QDWXXUWHUUHLQHQ#HQ#HFRORJHQ#YDQ#GH#'LHQVW#/DQGHOLMN#*HELHG#+'/*,#EHQDGHUG1
,Q#HHQ#ZRUNVKRS#ZHUGHQ#GH#UHDFWLHV#RS#GH#YUDJHQ#EHVSURNHQ#PHW#HHQ#DDQWDO#RQGHU]RHNHUV/#PH0
GHZHUNHUV# YDQ#'/*# HQ# HHQ#PHGHZHUNHU# YDQ# GH# 6WLFKWLQJ# .HQQLVRQWZLNNHOLQJ# HQ# .HQQLVRYHU0
GUDFKW#%RGHP#+6.%,1
'H#UHVXOWDWHQ#YDQ#GH#HQTXrWHV/#GH#ZRUNVKRS#HQ#KHW#OLWHUDWXXURQGHU]RHN#YRUPHQ#GH#EDVLV#YDQ#KHW
YRRUOLJJHQGH#UDSSRUW1
,Q#GH]H#VDPHQYDWWLQJ#]LMQ#HHQ#DDQWDO#YXLVWUHJHOV#RSJHQRPHQ/#GLH#]LMQ#JHEDVHHUG#RS#GH#LQIRUPDWLH
XLW#GH#HQTXrWH#HQ#GH#OLWHUDWXXU1

*URHLRPVWDQGLJKHGHQ#ZDDUELM#IRVIDDW#HHQ#NQHOSXQW#LV#YRRU#KHW#WH#UHDOLVHUHQ#YHJHWDWLHGRHO
0# :DQQHHU#GH#JURHLFRQGLWLHV#]R#]LMQ#GDW#KHW#EHVFKLNEDDU#30JHKDOWH#WH#KRRJ#LV#YRRU#GH#EHRRJGH

YHJHWDWLH1#'LW#JHOGW# YRRUDO# YRRU#GH# YHJHWDWLH# YDQ# VFKUDOH# HQ# YRHGVHODUPH# RPVWDQGLJKHGHQ1
(HQ# WH#KRJH#EHVFKLNEDDUKHLG#YDQ#3# UHVXOWHHUW# LQ# UXLJWHVRRUWHQ#ZDDURQGHU#SLWUXV/#VWUXLVJUDV/
OLHVJUDV#HQ#EUDQGQHWHO#+]LH#61714#HQ#61715,1
.HQQLVKLDWHQ=
D :HONH#DQDO\VHPHWKRGH#PRHW#ZRUGHQ#JHEUXLNW#YRRU#KHW#EHSDOHQ#YDQ#EHVFKLNEDDU#3"
E :DW#LV#GH#UHODWLH#WXVVHQ#KHW#JHKDOWH#DDQ#EHVFKLNEDDU#3#HQ#YHUVFKLOOHQGH#YHJHWDWLHW\SHQ"

0# %LM#JURHLFRQGLWLHV#ZDDUELM#GH#EHVFKLNEDDUKHLG#YDQ#3#]R#LV#GDW#3#QLHW#OLPLWHUHQG#LV#YRRU#GH#JURHL
YDQ#GH#GRHOYHJHWDWLH1#'LW#JHOGW#PHW#QDPH#YRRU#YHJHWDWLHW\SHQ#GLH#QRUPDOLWHU#JURHLHQ#ELM#GRRU
30JHOLPLWHHUGH#FRQGLWLHV#+]LH#61716,1
.HQQLVKLDDW=
%LM#ZHONH#PDWH#YDQ#30EHVFKLNEDDUKHLG#]LMQ#ZHONH#YHJHWDWLHW\SHQ#30JHOLPLWHHUG"

0# %LM#YHUKRJLQJ#YDQ#GH#JURQGZDWHUVWDQG#+GRRU#YHUQDWWLQJ#PHW# LQODDW#YDQ#JHELHGVYUHHPG#ZDWHU,/
YRRUDO#PHW#VXOIDDW#HQ#ELFDUERQDDWULMN#ZDWHU1#%LM#YHUQDWWLQJ#QHHPW#GH#RSORVEDDUKHLG#YDQ#DDQ#)H
JHERQGHQ#3# WRH>#RRN#VXOIDDW#VWLPXOHHUW#KHW#YULMNRPHQ#YDQ#DDQ#)H#JHERQGHQ#31#%LFDUERQDDW
VWLPXOHHUW#GH#EHVFKLNEDDUKHLG#YDQ#3#GLH#JHERQGHQ# LV#DDQ#RUJDQLVFKH# VWRI/#GRRU# YHUKRRJGH



9,,,

PLQHUDOLVDWLH1#+HW#YULMNRPHQ#YDQ#3#NDQ# OHLGHQ# WRW#XLWVSRHOLQJ#QDDU#KHW#RSSHUYODNWHZDWHU/#HQ
GDDU#HXWURILsULQJ#YHURRU]DNHQ#+]LH#6181:,1
.HQQLVKLDWHQ=
D %LM#ZHON# YRFKWJHKDOWH#RI#JURQGZDWHUVWDQG#ZRUGW# GH#30EHVFKLNEDDUKHLG# YHUKRRJG# +UHODWLH

YRFKWJHKDOWH#HQ#30EHVFKLNEDDUKHLG,"
E %LM#ZHONH#VXOIDDW0#HQ#ELFDUERQDDWJHKDOWHQ#ZRUGW#GH#30EHVFKLNEDDUKHLG#YHUKRRJG"

,Q#HHQ#DDQWDO# YXLVWUHJHOV#RYHU#GH# WH#QHPHQ#PDDWUHJHOHQ# ]LMQ#GH# FRQFOXVLHV# YDQ#KHW#RQGHU]RHN
VDPHQJHYDW1#1DDVW#GH#PRJHOLMNKHGHQ#NRPHQ#GH#NQHOSXQWHQ#YDQ/#HQ#NDQWWHNHQLQJHQ#ELM#GH#PDDW0
UHJHOHQ#DDQ#ERG1

9XLVWUHJHOV#ELM#KHW#WRHSDVVHQ#YDQ#LQULFKWLQJV0#RI#EHKHHUVPDDWUHJHOHQ

$IJUDYHQ2SODJJHQ2RQWJURQGHQ#+]LH#61814,
0# %LM#GH#GLHSWH#YDQ#GH#DI#WH#JUDYHQ#ERGHPODDJ#HQ#ERXZYRRU#]LMQ#YRRUDIJDDQGH#ERGHPDQDO\VHV

YDQ#KHW#ERGHPSURILHO#DDQ# WH#EHYHOHQ1#9RRUNRPHQ#PRHW#ZRUGHQ#GDW#QD#DIJUDYHQ#GH#QLHXZH
WRSODDJ#QRJ#VWHHGV#WH#IRVIDDWULMN# LV/#HQ#KHW#GRHO#YDQ#VFKUDOH#QDWXXU#QLHW#EHUHLNW#ZRUGW1#%LM#YHU0
ZLMGHUHQ#YDQ#GH#ERXZYRRU#NDQ#KHW#YRRUNRPHQ#GDW#VWLNVWRI#+1,#ZHO#ZRUGW#YHUZLMGHUG#PDDU#GDW#3
DDQZH]LJ#EOLMIW#LQ#GH#PLQHUDOH#RQGHUJURQG1#'RRU#DDQYRHU#YDQ#1#YLD#DWPRVIHULVFKH#GHSRVLWLH/#RI
GRRU#ELRORJLVFKH#YDVWOHJJLQJ#YDQ#1/#NDQ#HHQ#YRHGVHOULMNH#ERGHP#PHW#]RZHO#YHHO#1#DOV#YHHO#3
RQWVWDDQ#1

0# 1D#DIJUDYHQ# LV#GH#NDQV#RS#KHW#QRJ#DDQZH]LJ#]LMQ#YDQ#HHQ#]DDGEDQN#JHULQJ#HQ#HHQ# *VQHO*#UH0
VXOWDDW# LV#GDQ#DOOHHQ#WH#YHUZDFKWHQ#PHW#HHQ# LQWDFWH#YHJHWDWLH# LQ#GH#RQPLGGHOOLMNH#QDELMKHLG#RI
GRRU#LQEUHQJ#YDQ#]DGHQ#YDQ#HOGHUV1

0# 'H#JURRWVWH#YDULDWLH#LQ#VRRUWHQ#LV#WH#YHUZDFKWHQ#ZDQQHHU#GH#EHODQJULMNVWH#YRHGLQJVVWRIIHQ#+1/
3#HQ#.,#RS#HHQ#UHODWLHI#ODDJ/#PDDU#QLHW#WH#ODDJ#QLYHDX#DDQZH]LJ#]LMQ#LQ#GH#ERGHP1

0# %LM#KHW#DIJUDYHQ#YDQ#YHHQJURQGHQ#PRHW#GH#NDUDNWHULVWLHNH#YHJHWDWLH#]R#PLQ#PRJHOLMN#ZRUGHQ
DDQJHWDVW1#:DQQHHU#HU#]LFK#HHQ#YHUDDUGH# ODDJ#KHHIW#JHYRUPG#PRHW#GH]H#ZRUGHQ#YHUZLMGHUG/
RPGDW#KHW#ZDDUVFKLMQOLMN#LV#GDW#]LFK#KLHULQ#QXWULsQWHQ#KHEEHQ#RSJHKRRSW##QD#EHPHVWLQJ#RI#GRRU
PLQHUDOLVDWLH1

0# $IJUDYHQ#PRHW#YHUPHGHQ#ZRUGHQ#ELM#]DQGJURQGHQ#ZDQQHHU# LV#YDVWJHVWHOG#GDW#GH#JURQG#FXO0
WXXUKLVWRULVFKH#ZDDUGH#KHHIW1

*URQGEHZHUNLQJ#+R1D1#GLHSSORHJHQ/#]LH#61815,
0# 'RRU#KHW#GLHSSORHJHQ#ZRUGW#GH#RQGHUJURQG#QDDU#ERYHQ#JHEUDFKW1#$OOHHQ#ZDQQHHU#GH#RQGHU0

JURQG# ODJH#30EHVFKLNEDDUKHLG#KHHIW# LV#GH#PDDWUHJHO#JHVODDJG1# ,Q#VLWXDWLHV#ZDDUELM#GH#ERGHP
ORFDWLH#FXOWXXUKLVWRULVFKH#ZDDUGH#KHHIW#LV#GLHSSORHJHQ#QLHW#WRHJHVWDDQ1

%UDDNOHJJHQ#+]LH#61816,
0# %LM# GH]H# RSWLH#ZRUGHQ# JHHQ# QXWULsQWHQ# DIJHYRHUG/#ZDDUGRRU# GH# 30EHVFKLNEDDUKHLG# QLHW# ]DO

ZRUGHQ#YHUODDJG1#'RRU#YHUVQHOGH#PLQHUDOLVDWLH#QD#EUDDNOHJJHQ#NDQ#GH#EHVFKLNEDDUKHLG#YDQ
QXWULsQWHQ#]HOIV#WRHQHPHQ1

8LWPLMQHQ#+]LH#61817,
0# 'RRU#KHW#YHUERXZHQ#YDQ#HHQ#JHZDV#ZRUGHQ#3#HQ#1#RSJHQRPHQ#HQ#DIJHYRHUG#YLD#GH#RRJVW1

$OV#1#QLHW#ZRUGW# WRHJHYRHJG#QHHPW#GH#SURGXFWLH#DI/#HQ#ZRUGW#GH#EHVFKLNEDDUKHLG#YDQ#3#EH0
SHUNW#YHUODDJG1#7RHGLHQHQ#YDQ#1#]RUJW#YRRU#PHHU#DIYRHU#YDQ#3/#HQ#GDDUGRRU# WRW#HHQ#YHUGHUH
YHUODJLQJ#YDQ#EHVFKLNEDDU#3#LQ#GH#ERGHP1

0# 'H# WHHOW#YDQ#JUDV#PHW#PHHUGHUH#VQHGHQ#SHU# MDDU# OHLGW#ZDDUVFKLMQOLMN#KHW#VQHOVW# WRW# UHVXOWDDW1
'RRU#JURQGRQGHU]RHN#PRHW#ZRUGHQ#YDVWJHVWHOG#KRH#JURRW#GH#WH#YHUZLMGHUHQ#KRHYHHOKHLG#3#LV1
,V#GH]H#EHSHUNW#GDQ#NDQ#XLWPLMQHQ#ZRUGHQ#RYHUZRJHQ1



,;

0DDLHQ#PHW#DIYRHUHQ#+]LH#61818,
0# 0DDLHQ# LQ# FRPELQDWLH#PHW# KHW# DIYRHUHQ# YDQ# GH# ERYHQJURQGVH# ELRPDVVD# LV# HHQ# HIIHFWLHYH

PDDWUHJHO#YRRU#KHW#YHUZLMGHUHQ#YDQ#1#HQ#3/#PLWV#GH#DIYRHU#JURWHU# LV#GDQ#GH#DDQYRHU#YLD#DW0
PRVIHULVFKH#GHSRVLWLH1

0# 0DDLHQ#HQ#DIYRHUHQ#OHLGW#WRW#HHQ#YHUODJLQJ#YDQ#GH#JHKDOWHQ#DDQ#QXWULsQWHQ#LQ#GH#ERGHP/#PDDU
GRRU#GH#JHOHLGHOLMNH#WHUXJJDQJ#LQ#SURGXFWLH#YDQ#GURJHVWRI#YHUORRSW#GLW#JHOHLGHOLMN#VWHHGV#WUDJHU1
(HQ]LMGLJ#ELM#EHPHVWHQ#PHW#1#HQ#.#KRXGW#GH#SURGXFWLH#LQ#VWDQG#HQ#OHLGW#WRW#KHW#YHUVQHOG#EHUHL0
NHQ#YDQ#HHQ#ODDJ#30JHKDOWH#YDQ#GH#ERGHP1

0# 0DDLHQ#]RQGHU#DIYRHUHQ=#GRRU#PDDLHQ#ZRUGW#GH#ERYHQJURQGVH#ELRPDVVD#DIJHVQHGHQ1#$OV#KHW
PDDLVHO#QLHW#ZRUGW#DIJHYRHUG#EOLMYHQ#GH#QXWULsQWHQ#LQ#KHW#V\VWHHP1#2P#KHW#30JHKDOWH#WH#YHUOD0
JHQ#PRHW#KHW#PDDLVHO#ZRUGHQ#DIJHYRHUG1

%HJUD]HQ#+]LH#61819,
0# %HJUD]HQ#YHUODDJW#GH#30EHVFKLNEDDUKHLG#ZHLQLJ#HIIHFWLHI1#1D#FRQVXPSWLH#YDQ#GH#ERYHQJURQG0

VH#GHOHQ#YDQ#KHW#JHZDV#RI#YHJHWDWLH#ZRUGHQ#GH#QXWULsQWHQ# #YDDN#JHFRQFHQWUHHUG#RS#HHQ#EH0
SHUNW#GHHO#YDQ#HHQ# WHUUHLQ#XLWJHVFKHLGHQ1#'LW# OHLGW#YRRU#1# WRW#YHUOLH]HQ#YLD#YHUYOXFKWLJLQJ#HQ
GHQLWULILFDWLH#HQ#YRRU#1#HQ#.#WRW#YHUOLHV#YLD#XLWVSRHOLQJ1

0# 'H#30EHVFKLNEDDUKHLG#NDQ#GRRU#EHJUD]HQ# ORFDDO#DIQHPHQ#DOV#GH#JUD]HUV#HOGHUV#KXQ#XLWZHUS0
VHOHQ#GHSRQHUHQ1

0# %HJUD]HQ#KHHIW#LQYORHG#RS#GH#VRRUWHQVDPHQVWHOOLQJ#GRRU#KHW#VHOHFWLHYH#HHWJHGUDJ#YDQ#GH#GLH0
UHQ#HQ#GRRU#KHW#FUHsUHQ#YDQ#SOHNNHQ#PHW#PHHU#OLFKWLQYDO1

3HLOYHUKRJHQ#+]LH#6181:,
0# 'H]H#PDDWUHJHO#YHUJURRW#GH#NDQV#RS#HHQ#KRJH#EHVFKLNEDDUKHLG#YDQ#3/#HQ#GDDUGRRU#RS#YHUUXL0

JLQJ#RI#HHQ#JURWHUH#XLWVSRHOLQJ#QDDU#JURQG0#RI#RSSHUYODNWHZDWHU1#'LW# LV#PHW#QDPH#KHW#JHYDO
ZDQQHHU#ELM#KHW#YHUQDWWHQ#VXOIDDW0/#ELFDUERQDDW0#RI#YRHGVHOULMN#ZDWHU#ZRUGW#JHEUXLNW1

&RPELQDWLH#YDQ#PDDWUHJHOHQ#+]LH#6181;,
0# (HQ#FRPELQDWLH#YDQ#PDDWUHJHOHQ#NDQ#PHHU#VXFFHV#JHYHQ#GDQ#HHQ#DI]RQGHUOLMNH#PDDWUHJHO1

'H#GXXU]DDPKHLG#ZRUGW#HU#RRN#GRRU#YHUJURRW1
$QGHUH#PDDWUHJHOHQ#+]LH#6181<,
0# +HW# WRHYRHJHQ#YDQ# LM]HU#RI#NDON#NDQ#GH#30EHVFKLNEDDUKHLG# #YHUODJHQ1#+HW# WRHYRHJHQ#YDQ#DO0

OHHQ#LM]HU#NDQ#GH#S+#HFKWHU#]RGDQLJ#YHUODJHQ#GDW#HU#JHHQ#YHJHWDWLH#PHHU#NDQ#JURHLHQ1

+XLGLJH#NHQQLVKLDWHQ

$IJUDYHQ2SODJJHQ2RQWJURQGHQ#+]LH#61814,
0# 7RW#ZHONH#GLHSWH# LQ#GH#ERGHP# LV#GH#30EHVFKLNEDDUKHLG# WH#KRRJ#YRRU#GH#GRHOYHJHWDWLH"#3HU

ORFDWLH#PRHW#KHW#30SURILHO#ZRUGHQ#YDVWJHVWHOG#RPGDW#GH#30JHKDOWHQ#HHQ#JHYROJ#]LMQ#YDQ#GH#OR0
FDOH#EHPHVWLQJ#LQ#KHW#YHUOHGHQ#HQ#GRRU#GH#ERGHPHLJHQVFKDSSHQ1

*URQGEHZHUNLQJ#+R1D1#GLHSSORHJHQ/#]LH#61815,
0# :DW#LV#KHW#ODQJH#WHUPLMQ#HIIHFW#YDQ#GLHSSORHJHQ#PHW#EHWUHNNLQJ#WRW#XLWVSRHOLQJ#YDQ#3#HQ#1#QDDU

KHW#JURQG#HQ#RSSHUYODNWHZDWHU"
%UDDNOHJJHQ#+]LH#61816,
0# +RHYHHO#3#NRPW#HU#EHVFKLNEDDU#QD#EUDDNOHJJHQ"
8LWPLMQHQ#+]LH#61817,
0# +RHYHHO#MDUHQ#GXXUW#KHW#XLWPLMQHQ#YRRU#HHQ#VSHFLILHN#JHZDV2VRRUW"
0# +RH# HIIHFWLHI# ]LMQ# YHUVFKLOOHQGH# JHZDVVHQ# RI# VRRUWHQ# LQ# KHW# YHUODJHQ# YDQ# GH# 30

EHVFKLNEDDUKHLG"
0# 7RW#ZHON#30JHKDOWH#NDQ#HU#ZRUGHQ#XLWJHPLMQG#+SHU#JHZDV2VRRUW,"



;

0DDLHQ#PHW#DIYRHUHQ#+]LH#61818,
0# +RHYHHO#3#ZRUGW#HU#DIJHYRHUG#LQ#KHW#PDDLVHO#SHU#YHJHWDWLHW\SH"
0# ,Q#ZHON#GHHO#YDQ#KHW#MDDU#NDQ#GH#JURRWVWH#DIYRHU#YDQ#3#ZRUGHQ#YHUZDFKW"
0# +RHYHHO#MDDU#GXXUW#KHW#YRRUGDW#GH##JHZHQVWH#EHVFKLNEDDUKHLG#YDQ#3#EHUHLNW#LV"
%HJUD]HQ#+]LH#61819,
0# :DW#LV#GH#HIIHFWLYLWHLW#YDQ#YHUVFKLOOHQGH#JUD]HUV#YRRU#GH#DIQDPH#YDQ#GH#30EHVFKLNEDDUKHLG"
3HLOYHUKRJHQ#+]LH#6181:,
0# %LM#ZHON#SHLO#QHHPW#GH#30EHVFKLNEDDUKHLG#WRH#HQ#ELM#ZHON#SHLO#QHHPW#GH]H#DI"#:DW#LV#KHW#´LGH0

DOH´#SHLO#YRRU#GH#³LGHDOH´#30EHVFKLNEDDUKHLG#SHU#YHJHWDWLHGRHO"
&RPELQDWLH#YDQ#PDDWUHJHOHQ#+]LH#6181;,
0# +HHIW#HHQ#FRPELQDWLH#YDQ#PDDWUHJHOHQ#DOWLMG#PHHU#VXFFHV#GDQ#ppQ#PDDWUHJHO"
0# :HONH#FRPELQDWLH#YDQ#PDDWUHJHOHQ#YHUODDJW#GH#30EHVFKLNEDDUKHLG# LQ#GH#NRUWVWH#WLMG#HQ# LV#KHW

PHHVW#GXXU]DDP"
$QGHUH#PDDWUHJHOHQ#+]LH#6181<,
0# .DQ#GH#30EHVFKLNEDDUKHLG#ZRUGHQ#YHUODDJG#GRRU#KHW#WRHYRHJHQ#YDQ# LM]HU#RI#NDON"#:DW# LV#KHW

HIIHFW#HQ#ZDW#]LMQ#HYHQWXHOH#QHYHQHIIHFWHQ#KLHUYDQ"



;,

6800$5<

1DWXUH#GHYHORSPHQW#RQ#IRUPHU#DJULFXOWXUDO#ODQG
LQ#UHODWLRQ#WR#WKH#DYDLODELOLW\#RI#SKRVSKDWH

6XPPDU\#ZLWK#UHVXOWV#WUDQVODWHG#LQWR#UXOHV#RI#WKXPE
$JULFXOWXUDO# ODQG# LV#EHLQJ#XVHG#RQ#D# ODUJH#VFDOH# WR#FUHDWH#QDWXUDO#DUHDV# LQ# WKH# IUDPHZRUN#RI# WKH
FUHDWLRQ#RI#WKH#0DLQ#(FRORJLFDO#6WUXFWXUH#DQG#5HFRQVWUXFWLRQ#RI#DUHDV#LQ#ZKLFK#LQWHQVLYH#OLYHVWRFN
IDUPLQJ#WDNHV#SODFH1#7KH#SROLF\#DLPV#IRU#WKH#GHYHORSPHQW#RI#QDWXUDO#DUHDV#ZHUH#IRUPXODWHG#LQ#WKH
1RWD#(FRV\VWHHPYLVLHV#+(FRV\VWHP#FRQFHSW#PHPRUDQGXP,#RQ#WKH#EDVLV#RI#YDULRXV#W\SHV#RI
DLPV#UHODWLQJ#WR#QDWXUH1#7KH#SUHVHQFH#RI#ODUJH#TXDQWLWLHV#RI#QXWULHQWV#LQ#WKH#VRLO/#JURXQGZDWHU
DQG#VXUIDFH#ZDWHU#LQ#DJULFXOWXUDO#DUHDV#PD\#PDNH#DLPV#UHODWLQJ#WR#VSDUVH#YHJHWDWLRQ#LQ#QDWX0
UDO#DUHDV#GLIILFXOW#WR#DFKLHYH1#7KH#FKDQFHV#RI#VXFFHVV#RI#D#JUHDW#QXPEHU#RI#QDWXUH#GHYHORSPHQW
SURMHFWV#ZLOO#UHPDLQ#XQFHUWDLQ#XQWLO#EHWWHU#LQVLJKW#LV#JDLQHG#LQWR#WKH#QHFHVVLW\#IRU#DQG#HIIHFWLYHQHVV
RI#PHDVXUHV#VSHFLILFDOO\# LQWHQGHG#WR#UHGXFH#WKH#KLJK# OHYHO#RI#DYDLODELOLW\#RI#SKRVSKDWH# LQ# WKH#DJUL0
FXOWXUDO#ODQG#WR#EH#FRQYHUWHG1

,Q# WKH# ILUVW# LQVWDQFH/# WKH#UHVHDUFK#ZDV# LQWHQGHG# WR#GHWHUPLQH# WKH#SUREOHPV# UHODWLQJ# WR# WKH# UROH#RI
SKRVSKDWH# LQ# WKH#RSSRUWXQLWLHV# IRU#QDWXUH#GHYHORSPHQW#RQ# IRUPHU#DJULFXOWXUDO# ODQG1#6HFRQGO\/#DQ
RYHUYLHZ#RI#H[LVWLQJ#NQRZOHGJH#DQG#NQRZOHGJH#JDSV# LV#SURYLGHG1# ,Q#FRQFOXVLRQ/# WKH#HIIHFWV#DQG
DQ\#SUREOHPV#LQ#UHODWLRQ#WR#FRQVWUXFWLRQ#DQG#PDQDJHPHQW#PHDVXUHV#ZLOO#EH#OLVWHG#DQG#GHVFULEHG1

7KH#UHVHDUFK#ZDV#FDUULHG#RXW#E\#PHDQV#RI#VXUYH\V/#D#ZRUNVKRS#DQG#DGGLWLRQDO#OLWHUDWXUH#UHVHDUFK1
$#QXPEHU#RI#'XWFK#DQG#IRUHLJQ#UHVHDUFKHUV/#QDWXUH#DUHD#PDQDJHUV#DQG#HFRORJLVWV#IURP#WKH#'LHQVW
/DQGHOLMN#*HELHG#+'/*,#ZHUH#DSSURDFKHG#WR#FDUU\#RXW#WKH#VXUYH\1
7KH#UHVSRQVHV#WR#WKH#TXHVWLRQV#ZHUH#GLVFXVVHG#LQ#D#ZRUNVKRS#E\#D#QXPEHU#RI#UHVHDUFKHUV/#'/*
VWDII#DQG#D#PHPEHU#RI#WKH#6WLFKWLQJ#.HQQLVRQWZLNNHOLQJ#HQ#.HQQLVRYHUGUDFKW#%RGHP#+6.%,#VWDII1
7KH#UHVXOWV#RI#WKH#VXUYH\V/#WKH#ZRUNVKRS#DQG#WKH#OLWHUDWXUH#UHVHDUFK#IRUP#WKH#EDVLV#RI#WKLV#UHSRUW1
7KLV#VXPPDU\#FRQWDLQV#D#QXPEHU#RI# UXOHV#RI# WKXPE# WKDW#DUH#EDVHG#RQ# WKH#GDWD# IURP# WKH#VXUYH\
DQG#WKH#OLWHUDWXUH1

*URZWK#FRQGLWLRQV#LQ#ZKLFK#SKRVSKDWH#REVWUXFWV#WKH#JURZWK#RI#WKH#LQWHQGHG#YHJHWDWLRQ
0# :KHQ#JURZWK#FRQGLWLRQV#DUH#VXFK# WKDW# WKH# OHYHO#RI#SKRVSKDWH#DYDLODEOH# LV# WRR#KLJK# IRU# WKH# LQ0

WHQGHG#YHJHWDWLRQ1#7KLV#DSSOLHV#HVSHFLDOO\# WR#YHJHWDWLRQ#DFFXVWRPHG# WR#VSDUVH#DQG#QXWULHQW0
SRRU#FRQGLWLRQV1#$Q#H[FHVVLYH#DYDLODELOLW\#RI#3#UHVXOWV#LQ#URXJK#JURZWK#WKDW#LQFOXGHV#VSHFLHV#RI
VRIW#UXVKHV/#WRXJK#JUDVV/#UHHGV#DQG#QHWWOHV#+VHH#61714#DQG#61715,1
.QRZOHGJH#JDSV=
D :KLFK#PHWKRG#RI#DQDO\VLV#PXVW#EH#XVHG#WR#GHWHUPLQH#WKH#TXDQWLW\#RI#3#DYDLODEOH"
E :KDW#LV#WKH#UHODWLRQVKLS#EHWZHHQ#WKH#OHYHO#RI#3#DYDLODEOH#DQG#WKH#YDULRXV#W\SHV#RI#YHJHWD0

WLRQ"
0# 8QGHU#JURZWK#FRQGLWLRQV# LQ#ZKLFK# WKH#DYDLODELOLW\#RI#3#GRHV#QRW# LQKLELW# WKH#JURZWK#RI# WKH# LQ0

WHQGHG#YHJHWDWLRQ1#7KLV#DSSOLHV#SDUWLFXODUO\#WR#VSHFLHV#WKDW#QRUPDOO\#JURZ#XQGHU#30OLPLWHG#FRQ0
GLWLRQV#+VHH#61716,1
.QRZOHGJH#JDS=
$W#ZKDW#OHYHO#RI#3#DYDLODELOLW\#DUH#GLIIHUHQW#W\SHV#RI#YHJHWDWLRQ#30OLPLWHG"

0# :KHQ#WKH#JURXQGZDWHU#OHYHO#LV#LQFUHDVHG#+E\#LQWURGXFLQJ#ZDWHU#WKDW#LV#QRW#QDWXUDO#WR#WKH#DUHD,/
HVSHFLDOO\#ZLWK#VXOSKDWH#DQG#ELFDUERQDWH#ULFK#ZDWHU1#:KHQ#ZDWHU#LV#DGGHG/#WKH#VROXELOLW\#RI#)H
ERXQG#3# LQFUHDVHV1#6XOSKDWH#DOVR#VWLPXODWHV# WKH# UHOHDVH#RI#)H#ERXQG#31#%LFDUERQDWH#VWLPX0
ODWHV#WKH#DYDLODELOLW\#RI#3#ERXQG#WR#RUJDQLF#PDWWHU#E\#PHDQV#RI#LQFUHDVHG#PLQHUDOLVDWLRQ1#7KH#3
WKDW#LV#UHOHDVHG#PD\#OHDFK#DQG#FDXVH#HXWURSKLFDWLRQ#+VHH#6181:,1



;,,

.QRZOHGJH#JDS=
D $W#ZKLFK#PRLVWXUH# RU# JURXQGZDWHU# OHYHO# LV# WKH#3# DYDLODELOLW\# LQFUHDVHG# +UHODWLRQVKLS# EH0

WZHHQ#PRLVWXUH#OHYHO#DQG#3#DYDLODELOLW\,"
E $W#ZKLFK#VXOSKDWH#DQG#ELFDUERQDWH#OHYHOV#LV#WKH#3#DYDLODELOLW\#LQFUHDVHG"

7KH#FRQFOXVLRQV#RI# WKH# UHVHDUFK#DUH#VXPPDULVHG# LQ#D#QXPEHU#RI# UXOHV#RI# WKXPE# UHODWLQJ# WR# WKH
PHDVXUHV#WR#EH#WDNHQ1#7KH#SRVVLELOLWLHV/#SUREOHPV/#DQG#DGGLWLRQDO#UHOHYDQW#FRPPHQWV#DUH#DOO#GLV0
FXVVHG1

5XOHV#RI#WKXPE#ZKHQ#DSSO\LQJ#FRQVWUXFWLRQ#RU#PDQDJHPHQW#PHDVXUHV

5HPRYLQJ#WKH#SORXJK#OD\HU#RU#VRG#FXWWLQJ#+VHH#61814,
0# :H#UHFRPPHQG#FDUU\LQJ#RXW#D#QXPEHU#RI#VRLO#SURILOH#DQDO\VHV#DW#WKH#GHSWK#RI#WKH#VRLO# OD\HU#WR

EH#UHPRYHG#SULRU# WR# WKH#VWDUW#RI# WKH#ZRUN1#7KH# LQWHQWLRQ# LV# WR#SUHYHQW# WKH#QHZ# WRS# OD\HU# IURP
FRQWDLQLQJ#H[FHVVLYH# OHYHOV#RI#SKRVSKDWH#DIWHU#UHPRYDO/#DV#WKLV#ZRXOG#SUHYHQW# WKH#FUHDWLRQ#RI
DQ#DUHD#RI#VSDUVH#YHJHWDWLRQ1#:KHQ#UHPRYLQJ#VRLO/# LW#PD\#RFFXU#WKDW#QLWURJHQ#+1,# LV#UHPRYHG
ZKLOH#3#UHPDLQV#SUHVHQW#LQ#WKH#PLQHUDO#VXEVRLO1#$WPRVSKHULF#GHSRVLWLRQ#RI#1#RU#ELRORJLFDO#SUR0
FHVVHV#WKDW#ELQG#1#PD\#FUHDWH#QXWULHQW0ULFK#VRLO#WKDW#FRQWDLQV#KLJK#TXDQWLWLHV#RI#ERWK#1#DQG#31

0# $IWHU#UHPRYLQJ#WKH#SORXJK# OD\HU/# LW# LV#YHU\#XQOLNHO\#WKDW#D#VHHG#EDQN#ZLOO#VWLOO#EH#SUHVHQW#DQG#D
µTXLFN¶#UHVXOW#FDQ#RQO\#EH#H[SHFWHG#IURP#LQWDFW#YHJHWDWLRQ#LQ#WKH#LPPHGLDWH#YLFLQLW\#RU#DFKLHYHG
E\#LQWURGXFLQJ#VHHGV#IURP#HOVHZKHUH1

0# 7KH#JUHDWHVW#YDULDWLRQ# LQ#VSHFLHV# LV# WR#EH#H[SHFWHG#ZKHQ# WKH#PRVW# LPSRUWDQW#QXWULHQWV# +1/#3
DQG#.,#DUH#SUHVHQW#LQ#WKH#VRLO#DW#D#ORZ#OHYHO#+EXW#QRW#WRR#ORZ,1

0# 7KH#W\SLI\LQJ#YHJHWDWLRQ#PXVW#EH#GDPDJHG#DV#OLWWOH#DV#SRVVLEOH#ZKHQ#KDQGOLQJ#IHQV1#$Q\#KXPL0
ILHG#SHDW# WKDW#KDV# IRUPHG#PXVW#EH#UHPRYHG#EHFDXVH# LW# LV# OLNHO\# WKDW#QXWULHQWV#ZLOO#KDYH#DFFX0
PXODWHG#KHUH#DIWHU#IHUWLOLVDWLRQ#RU#WKURXJK#PLQHUDOLVDWLRQ1

0# 5HPRYLQJ#D#VRLO#OD\HU#PXVW#EH#DYRLGHG#LI#LW#LV#NQRZQ#WKDW#WKH#VLWH#KDV#FXOWXUDO2KLVWRULFDO#YDOXH1
6RLO#WLOODJH#+LQFOXGLQJ#GHHS#SORXJKLQJ/#VHH#61815,
0# 'HHS#SORXJKLQJ#EULQJV# WKH#VXEVRLO# WR# WKH#VXUIDFH1#7KH#PHDVXUH#ZLOO#RQO\#EH#VXFFHVVIXO# LI# WKH

VXEVRLO#KDV#D# ORZ#3#DYDLODELOLW\1#'HHS#SORXJKLQJ# LV#QRW#SHUPLWWHG# LQ#VLWXDWLRQV#ZKHUH# WKH#VRLO
VLWH#KDV#FXOWXUDO2KLVWRULF#YDOXH1

)DOORZLQJ#+VHH#61816,
0# 7KLV#RSWLRQ#GRHV#QRW#UHPRYH#DQ\#QXWULHQWV/#DQG#WKLV#ZLOO#QRW#GHFUHDVH#WKH#OHYHO#RI#DYDLODEOH#31

$FFHOHUDWHG#PLQHUDOLVDWLRQ#DIWHU#ODQG#KDV#EHHQ#OHIW#IDOORZ#PD\#HYHQ#LQFUHDVH#WKH#DYDLODELOLW\#RI
QXWULHQWV1

0LQLQJ#+VHH#61817,
0# &URS#FXOWLYDWLRQ#DEVRUEV#3/#.#DQG#1/#ZKLFK#DUH#UHPRYHG#DIWHU#WKH#KDUYHVW1#,I#1#DQG#.#DUH#QRW

DGGHG/#SURGXFWLRQ#GHFUHDVHV#DQG#WKH#DYDLODELOLW\#RI#3#LV#UHGXFHG#WR#D#OLPLWHG#GHJUHH1#$SSOLFD0
WLRQ#RI#1#DQG#.#IXUWKHU#UHGXFHV#3/#OHDGLQJ#WR#D#ORZHU#OHYHO#RI#DYDLODEOH#3#LQ#WKH#VRLO1#7KLV#SURF0
HVV#LV#FDOOHG#µPLQLQJ¶#RI#31

0# 7KH#FXOWLYDWLRQ#RI#JUDVV#ZLWK#VHYHUDO#FXWWLQJV#SHU#\HDU#ZLOO#SUREDEO\#\LHOG#WKH#IDVWHVW#UHVXOW1#,Q0
VSHFWLRQ#RI#WKH#VRLO#VKRXOG#LQGLFDWH#WKH#TXDQWLW\#RI#3#WR#EH#UHPRYHG1#,I#LW#LV#IDLUO\#VPDOO/#PLQLQJ
PD\#EH#FRQVLGHUHG1

0RZLQJ#DQG#UHPRYDO#+VHH#61818,
0# 0RZLQJ#DQG#UHPRYDO#RI#WKH#DERYH0JURXQG#ELRPDVV#LV#DQ#HIIHFWLYH#PHDVXUH#IRU#WKH#UHPRYDO##RI

1#DQG#3#RQ#FRQGLWLRQ# WKDW# WKH#TXDQWLW\# UHPRYHG# LV#JUHDWHU# WKDQ#ZKDW# LV#VXSSOLHG#E\#DWPRV0
SKHULF#GHSRVLWLRQ1

0# 0RZLQJ#DQG#UHPRYDO#OHDGV#WR#D#UHGXFWLRQ#RI#WKH#OHYHOV#RI#QXWULHQWV# LQ#WKH#VRLO/#EXW#WKH#JUDGXDO
GHFUHDVH# LQ# WKH#SURGXFWLRQ#RI#GU\#PDWWHU#PHDQV# WKDW# WKLV#SURFHVV#ZLOO#JUDGXDOO\# VORZ#GRZQ1



;,,,

2QO\#IHUWLOLVDWLRQ#ZLWK#1#DQG#.#ZLOO#PDLQWDLQ#SURGXFWLRQ#DQG#UHVXOW# LQ# WKH#DFFHOHUDWHG#DFKLHYH0
PHQW#RI#D#ORZ#3#OHYHO#LQ#WKH#VRLO1

0# 0RZLQJ#ZLWKRXW#UHPRYDO#±#PRZLQJ#FXWV#RII#WKH#DERYH0JURXQG#ELRPDVV1#,I#WKH#FXWWLQJV#DUH#QRW
UHPRYHG/#WKH#QXWULHQWV#UHPDLQ# LQ#WKH#V\VWHP1#7KH#FXWWLQJV#PXVW#EH#UHPRYHG# WR#UHGXFH# WKH#3
OHYHO1

*UD]LQJ#+VHH#61819,
0# *UD]LQJ#KDV#OLWWOH#HIIHFW#RQ#WKH#DYDLODELOLW\#RI#31#$IWHU#FRQVXPSWLRQ#RI#WKH#DERYH#JURXQG#SDUWV#RI

WKH# FURS# RU# YHJHWDWLRQ/# WKH# QXWULHQWV# DUH# IUHTXHQWO\# H[FUHWHG# RQ# D# VSHFLILF# DUHD# RI# WKH# VLWH/
ZKLFK#FRQFHQWUDWHV# WKHP1#7KLV# UHVXOWV# LQ# ORVVHV#RI#1#GXH# WR#YRODWLOL]DWLRQ#DQG#GHQLWULILFDWLRQ/
DQG#WR#ORVVHV#RI#1#DQG#.#WKURXJK#OHDFKLQJ1

0# *UD]LQJ#PD\#FDXVH#3#DYDLODELOLW\#WR#GHFUHDVH#ORFDOO\#LI#WKH#JUD]LQJ#DQLPDOV#H[FUHWH#WKHLU#ZDVWH
HOVHZKHUH1

0# *UD]LQJ#KDV#DQ#LQIOXHQFH#RQ#WKH#FRPSRVLWLRQ#RI#VSHFLHV#GXH#WR#WKH#VHOHFWLYH#HDWLQJ#SDWWHUQV#RI
WKH#DQLPDOV#DQG#WKH#FUHDWLRQ#RI#DUHDV#ZLWK#PRUH#GD\OLJKW#HQWHULQJ#WKH#YHJHWDWLRQ1

,QFUHDVH#WKH#ZDWHU#OHYHO#+VHH#6181:,
0# 7KLV#PHDVXUH# LQFUHDVHV# WKH# FKDQFH# RI# D# KLJK# DYDLODELOLW\# RI#3# DQG# WKHUHIRUH# GHYHORSLQJ# D

HXWURSKLF#YHJHWDWLRQ/#RU#LQFUHDVHG#OHDFKLQJ#WR#JURXQGZDWHU#RU#VXUIDFH#ZDWHU1#7KLV#LV#HVSHFLDOO\
WKH#FDVH#ZKHQ#ZDWHU#ULFK#LQ#VXOSKDWH/#ELFDUERQDWH#RU#QXWULHQWV#LV#DGGHG1

&RPELQDWLRQ#RI#PHDVXUHV#+VHH#6181;,
0# $# FRPELQDWLRQ# RI#PHDVXUHV# FDQ# \LHOG#PRUH# VXFFHVV# WKDQ# WKH# DSSOLFDWLRQ# RI# DQ# LQGLYLGXDO

PHDVXUH1#7KLV#DOVR#LQFUHDVHV#GXUDELOLW\1
2WKHU#PHDVXUHV#+VHH#6181<,
0# 7KH#DGGLWLRQ#RI#LURQ#RU#FDOFLXP#FDQ#UHGXFH#WKH#OHYHO#RI#3#DYDLODELOLW\1#+RZHYHU/#DGGLQJ#RQO\#LURQ

ZLOO#ORZHU#WKH#S+#WR#VXFK#D#GHJUHH#WKDW#LW#ZLOO#EH#LPSRVVLEOH#IRU#DQ\#YHJHWDWLRQ#WR#JURZ1

&XUUHQW#NQRZOHGJH#JDSV

5HPRYLQJ#WKH#SORXJK#OD\HU#RU#VRG#FXWWLQJ#+VHH#61814,
0# 7R#ZKDW#GHSWK#LQ#WKH#VRLO#LV#WKH#3#DYDLODELOLW\#WRR#KLJK#IRU#WKH#LQWHQGHG#YHJHWDWLRQ"#7KH#3#SUR0

ILOH#PXVW#EH#GHWHUPLQHG#IRU#HDFK# LQGLYLGXDO# ORFDWLRQ#EHFDXVH#WKH#3# OHYHOV#DUH#D#FRQVHTXHQFH
RI#ORFDO#IHUWLOLVDWLRQ#LQ#WKH#SDVW#DQG#WKH#SURSHUWLHV#RI#WKH#VRLO1

6RLO#WLOODJH#+LQFOXGLQJ#GHHS#SORXJKLQJ/#VHH#61815,
0# :KDW# LV# WKH# ORQJ0WHUP#HIIHFW#RI#GHHS#SORXJKLQJ# LQ# UHODWLRQ# WR# WKH# OHDFKLQJ#RI#3#DQG#1# WR# WKH

JURXQGZDWHU#DQG#VXUIDFH#ZDWHU"
)DOORZLQJ#+VHH#61816,
0# +RZ#PXFK#3#LV#DYDLODEOH#DIWHU#DOORZLQJ#VRLO#WR#OLH#IDOORZ"
0LQLQJ#+VHH#61817,
0# +RZ#PDQ\#\HDUV#ZLOO#WKH#PLQLQJ#ODVW#IRU#D#VSHFLILF#FURS2VSHFLHV"
0# +RZ#HIIHFWLYH#DUH#YDULRXV#FURSV#RU#VSHFLHV#LQ#UHGXFLQJ#WKH#3#DYDLODELOLW\"
0# :KDW#3#OHYHO#FDQ#EH#UHDFKHG#E\#PLQLQJ#+SHU#FURS2VSHFLHV,"
0RZLQJ#DQG#UHPRYDO#+VHH#61818,
0# +RZ#PXFK#3#LV#UHPRYHG#LQ#WKH#FXWWLQJV#RI#HDFK#W\SH#RI#YHJHWDWLRQ"
0# ,Q#ZKDW#SDUW#RI#WKH#\HDU#FDQ#WKH#JUHDWHVW#UHPRYDO#RI#3#EH#H[SHFWHG"
0# +RZ#PDQ\#\HDUV#GRHV#LW#WDNH#EHIRUH#WKH#GHVLUHG#OHYHO#RI#3#DYDLODELOLW\#KDV#EHHQ#DFKLHYHG"
*UD]LQJ#+VHH#61819,
0# :KDW#LV#WKH#HIIHFWLYHQHVV#RI#YDULRXV#JUD]HUV#LQ#UHODWLRQ#WR#WKH#UHGXFWLRQ#RI#3#DYDLODELOLW\"
,QFUHDVLQJ#WKH#ZDWHU#OHYHO#+VHH#6181:,
0# $W#ZKDW#ZDWHU#OHYHO#GRHV#WKH#3#DYDLODELOLW\#LQFUHDVH/#DQG#DW#ZKDW#OHYHO#ZLOO#LW#GHFUHDVH"#:KDW#LV

WKH#´LGHDO´#ZDWHU#OHYHO#IRU#WKH#³LGHDO´#3#DYDLODELOLW\#SHU#W\SH#RI#LQWHQGHG#YHJHWDWLRQ"



;,9

&RPELQDWLRQ#RI#PHDVXUHV#+VHH#6181;,
0# :LOO#D#FRPELQDWLRQ#RI#PHDVXUHV#DOZD\V#\LHOG#PRUH#VXFFHVV#WKDQ#DQ#LQGLYLGXDO#PHDVXUH"
0# :KLFK# FRPELQDWLRQ# GHFUHDVHV# WKH#3# DYDLODELOLW\# LQ# WKH# VKRUWHVW# WLPH# DQG# LV# WKH#PRVW# ORQJ0

ODVWLQJ"
2WKHU#PHDVXUHV#+VHH#6181<,
0# &DQ#WKH#3#DYDLODELOLW\#EH# ORZHUHG#E\#DGGLQJ# LURQ#RU#FDOFLXP"#:KDW# LV#WKH#HIIHFW#DQG#ZKDW#DUH

WKH#SRVVLEOH#VLGH0HIIHFWV"



4

+22)'678.#4

,1/(,',1*

,Q#KHW#KXLGLJH#QDWXXUEHOHLG#ZRUGHQ#ODQGERXZJURQGHQ#RS#JURWH#VFKDDO#DDQJHZHQG#YRRU#KHW#UHDOLVH0
UHQ#YDQ#QDWXXU1#,Q#GH#µ(FRORJLVFKH#+RRIGVWUXFWXXU¶#YDQ#1HGHUODQG# LV#4831333#KD#DDQJHZH]HQ#DOV
QDWXXURQWZLNNHOLQJVJHELHG1#2S# WHUPLMQ# ]DO# GDDUYDQ# RQJHYHHU# 831333# KD/# ZDDURQGHU# HHQ# JURRW
GHHO#ODQGERXZJURQGHQ/#ZRUGHQ#YHUZRUYHQ#RP#WH#ZRUGHQ#RPJHYRUPG#WRW#QDWXXUJHELHG#>0LQLVWHULH
YDQ#/19>#1DWXXUEHOHLGVSODQ/#4<<3@1# ,Q#KHW#NDGHU#YDQ#GH#5HFRQVWUXFWLH#=DQGJHELHGHQ/#PDDU#RRN
LQ# DQGHUH# ODQGLQULFKWLQJVSURMHFWHQ/# VSHOHQ# YUDDJVWXNNHQ# URQG# QDWXXURQWZLNNHOLQJ# LQ# UHODWLH# WRW
+YRRUPDOLJH,#DJUDULVFKH#DFWLYLWHLWHQ#HHQ#JURWH#URO1

'H#EHOHLGVGRHOHQ#YRRU#QDWXXURQWZLNNHOLQJ#]LMQ#LQ#GH#1RWD#(FRV\VWHHPYLVLHV#JHIRUPXOHHUG#DDQ#GH
KDQG#YDQ#QDWXXUGRHOW\SHQ1#'H#DDQZH]LJKHLG#YDQ#KRJH#JHKDOWHQ#DDQ#QXWULsQWHQ# LQ#ERGHP/#JURQG0
HQ#RSSHUYODNWHZDWHU#YDQ# ODQGERXZJHELHGHQ#GRHQ#YHUPRHGHQ#GDW#GRHOVWHOOLQJHQ# WHQ#DDQ]LHQ#YDQ
VFKUDOH#QDWXXUGRHOW\SHQ#LQ#KHW#ODQGHOLMN#JHELHG#QLHW#]RQGHU#SUREOHPHQ#]LMQ#WH#KDOHQ1#,QGLHQ#QLHW#HHQ
EHWHU# LQ]LFKW#ZRUGW#YHUNUHJHQ# LQ#GH#QRRG]DDN#HQ#HIIHFWLYLWHLW#YDQ#PDDWUHJHOHQ/#PHW#QDPH# WHU# UH0
GXFWLH#YDQ#GH#KRJH#EHVFKLNEDDUKHLG#YDQ#IRVIDDW# LQ#RP# WH#]HWWHQ# ODQGERXZJURQGHQ/#EOLMIW#GH#NDQV
GDW#KHW#JHZHQVWH#QDWXXUGRHOW\SH#EHUHLNW#ZRUGW#YRRU#HHQ#JURRW#DDQWDO#QDWXXURQWZLNNHOLQJVSURMHFWHQ
RQ]HNHU1

2QGHU]RHN#QDDU#GH# UHODWLH# WXVVHQ#QXWULsQWHQ#HQ#GH#YHJHWDWLH# LV# WRW#QRJ# WRH#YRRUDO#XLWJHYRHUG# LQ
EHVWDDQGH#QDWXXUWHUUHLQHQ/#PHW#GH#QDGUXN#RS#GH# URO#YDQ#VWLNVWRI#HQ# IRVIDDW#DOV# OLPLWHUHQGH#QXWUL0
HQWHQ# >.HPPHUV/#2%1#SURMHFWHQ># 4<<<@1#:HO# LV#HQLJH#HUYDULQJ#RSJHGDDQ#PHW#KHW#SODJJHQ# YDQ
YRRUPDOLJH#ODQGERXZJURQGHQ#YRRU#QDWXXURQWZLNNHOLQJ#RS#PLQHUDOH#JURQGHQ#>.ORRNHU#HW#DO1/#4<<<@1
,Q#ODQGERXZJURQGHQ#LV#RQGHU]RHN#JHGDDQ#QDDU#KHW#FKHPLVFK#JHGUDJ#YDQ#IRVIDDW#>&KDUGRQ#HW#DO1/
4<<9>#&KDUGRQ#)#YDQ#)DDVVHQ/#4<<<>#%HHN#)#YDQ#5LHPVGLMN/# 4<:<>#3RQQDPSHUXQD/# 4<:5@1#2S
EHSHUNWH#VFKDDO#LV#HUYDULQJ#RSJHGDDQ#PHW#KHW#YHUQDWWHQ#RI#RQGHU#ZDWHU#]HWWHQ#YDQ#ODQGERXZJURQ0
GHQ/# HQ# KHW# HIIHFW# GDDUYDQ# RS# GH# XLWVSRHOLQJ# YDQ# IRVIDDW# >%RODQG# HW# DO1/# 5333@1#2S# YRRUPDOLJH
ODQGERXZJURQGHQ#GLH#EHVWHPG#]LMQ#YRRU#QDWXXURQWZLNNHOLQJ# LV#HFKWHU#ZHLQLJ#EHNHQG#RYHU# IRVIDDW
HQ#ZHONH# UHODWLH#HU#EHVWDDW#PHW#GH#EHVFKLNEDDUKHLG#YDQ#VWLNVWRI1#2RN# LV#ZHLQLJ#EHNHQG#RYHU#KHW
VXFFHV# YDQ#PDDWUHJHOHQ# GLH# JHQRPHQ# ]LMQ# RP# GH#30EHVFKLNEDDUKHLG# LQ# YRRUPDOLJH# ODQGERXZ0
JURQGHQ#WH#YHUODJHQ1#(U#]LMQ#JHHQ#QRUP0#RI#VWUHHIZDDUGHQ#EHVFKUHYHQ#YRRU#WHUUHVWULVFKH#V\VWHPHQ
LQ#UHODWLH#WRW#QDWXXURQWZLNNHOLQJ1

$OV# JURQGJHEUXLNHUV# ]LMQ# YRRUDO# QDWXXUWHUUHLQEHKHHUGHUV# +6WDDWVERVEHKHHU/# /DQGVFKDSSHQ# HQ
1DWXXUPRQXPHQWHQ,#YDQ#EHODQJ#GLH# WH#PDNHQ#NULMJHQ#PHW#YUDJHQ#RYHU#KRH#FRQGLWLHV#JHFUHsHUG
NXQQHQ#ZRUGHQ#YRRU#QDWXXURQWZLNNHOLQJ# LQ#YRRUPDOLJH# ODQGERXZJURQGHQ#HQ#KRH#YHUGHUH#DDQULM0
NLQJ#PHW#IRVIDDW#YLD#KHW#JURQG0#HQ#RSSHUYODNWHZDWHU#NDQ#ZRUGHQ#WHJHQJHJDDQ1

,Q#YHUEDQG#PHW#KHW#QHPHQ#YDQ#EHOHLGVPDDWUHJHOHQ#RS#KHW#JHELHG#YDQ#QDWXXURQWZLNNHOLQJ#HQ#PLOL0
HXEHKHHU#]LMQ#RRN#GH#3URYLQFLHV#SUREOHHPKRXGHU1#'H#'LHQVW#/DQGHOLMN#*HELHG#+'/*,#DGYLVHHUW#GH
3URYLQFLHV#HQ# LV# WHYHQV/# DOV# SURFHVEHJHOHLGHU# YDQ# ODQGLQULFKWLQJVYUDDJVWXNNHQ/# HHQ# EHODQJULMNH
LQWHUPHGLDLU# WXVVHQ# QDWXXUEHKHHUGHUV/# DJUDULsUV# HQ#ZDWHUNZDOLWHLWVEHKHHUGHUV1# 'DDUQDDVW# KHHIW
'/*#HHQ#FRQWUROHUHQGH#WDDN#ELQQHQ#GH#UHJHOLQJ#3URJUDPPD#%HKHHU#+0LQLVWHULH#YDQ#/19/#4<<<,1
,Q#DO#GH]H#KRHGDQLJKHGHQ#ORRSW#'/*#WHONHQV#DDQ#WHJHQ#JURWH#NHQQLVOHHPWHQ#ZDW#EHWUHIW#GH#UHODWLH
WXVVHQ#GH#EHVFKLNEDDUKHLG#YDQ#IRVIDDW#HQ#QDWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ1
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3UREOHHPVWHOOLQJ
2S#GLW#PRPHQW#LV#ZHLQLJ#NHQQLV#EHVFKLNEDDU#RYHU#GH#DELRWLVFKH#FRQGLWLHV#HQ#GH#JHYROJHQ#YDQ# LQ0
ULFKWLQJV0#HQ#EHKHHUVPDDWUHJHOHQ#GLH#QRGLJ#]LMQ#YRRU#GH#RQWZLNNHOLQJ#YDQ#PHW#QDPH#YRHGVHODUPH
QDWXXU#RS#ODQGERXZJURQGHQ1#7HQ#DDQ]LHQ#YDQ#QDWXXURQWZLNNHOLQJ#ZRUGW#GH#YUDDJ#JHVWHOG#ZDW#KHW
HIIHFW# LV#YDQ#GH#JURWH#KRHYHHOKHGHQ#PHVWVWRIIHQ#GLH# LQ# +YRRUPDOLJH,# ODQGERXZJURQGHQ#JHDFFX0
PXOHHUG#]LMQ/#PHGH#PHW#KHW#RRJ#RS#DQGHUH#PRJHOLMN# WH#QHPHQ#EHKHHUVPDDWUHJHOHQ# LQ#GH#VIHHU
YDQ#YHUVFKUDOLQJ#HQ2RI#YHUQDWWLQJ# >5,90#5333E/#1DWXXUEDODQV>#5,90#5333D/#0LOLHXYHUNHQQLQJ#8>
.HPPHUV/#4<<<@1

=RODQJ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ#GH#UHVSRQV#YDQ#GH#YHJHWDWLH#RS#IRVIDDW/#HQ#KHW#HIIHFW#YDQ
IRVIDDWEHVFKLNEDDUKHLG# UHGXFHUHQGH#PDDWUHJHOHQ#RQYROGRHQGH#EHNHQG#]LMQ/#EOLMIW#KHW#RQ]HNHU#RI
KHW# JHZHQVWH# QDWXXUGRHOW\SH# JHUHDOLVHHUG# ZRUGW1# 1DWXXUWHUUHLQEHKHHUGHUV# NXQQHQ# EHKHHUVYHU0
JRHGLQJHQ#PLVORSHQ#RPGDW#KHW#YRRUDI#JHVWHOGH#QDWXXUGRHO#QLHW#JHKDDOG#ZRUGW# +]LH#VXEVLGLHUHJH0
OLQJ#3URJUDPPD#%HKHHU#+0LQLVWHULH#YDQ#/19#4<<<,1
'H#PLOLHXJHYROJHQ#NXQQHQ# WRW#XLWLQJ#NRPHQ# LQ#XLWVSRHOLQJ#YDQ#QXWULsQWHQ#QDDU#KHW#JURQG0#HQ#RS0
SHUYODNWHZDWHU1#'H#NDQV#RS#XLWVSRHOLQJ#ZRUGW#YHUJURRW#ZDQQHHU#GH#JURQGHQ#QLHW#PHHU#YRRU# ODQG0
ERXZ# ZRUGHQ# JHEUXLNW1# 1XWULsQWHQ# ZRUGHQ# QLHW# PHHU# DIJHYRHUG# PHW# RRJVWSURGXFWHQ# HQ# LQ
RQYROGRHQGH#PDWH#GRRU#GH#YHJHWDWLH#RSJHQRPHQ#GRRUGDW#GH#SURGXFWLH# ODDJ# LV1#'RRU#JHEUHN#DDQ
NHQQLV#RYHU#GH#PDDWUHJHOHQ#GLH# LQ#HHQ#JHELHG#NXQQHQ#ZRUGHQ#JHQRPHQ#RP#GH# IRVIDDWEHODVWLQJ
WRW#DDQYDDUGEDUH#QLYHDXV#WH#YHUPLQGHUHQ#LV#RRN#GH#UXLPWHOLMNH#FRPSRQHQW#YDQ#EHODQJ1#0DDWUHJH0
OHQ#GLH#JHQRPHQ#]LMQ#RS#SHUFHOHQ#ERYHQVWURRPV#NXQQHQ#LQYORHG#KHEEHQ#RS#SHUFHOHQ#RI#JHELHGHQ
EHQHGHQVWURRPV#ZDQQHHU#GDDU#VFKUDOH#QDWXXU#ZRUGW#RQWZLNNHOG1

'RHOVWHOOLQJ#RQGHU]RHN
+HW#RQGHU]RHN#EHRRJW#KHW#YDVWVWHOOHQ#YDQ#GH#SUREOHPDWLHN#PHW#EHWUHNNLQJ#WRW#GH#URO#YDQ#IRVIDDW#LQ
GH#PRJHOLMNKHGHQ# YRRU# QDWXXURQWZLNNHOLQJ# RS# YRRUPDOLJH# ODQGERXZJURQGHQ1#7HYHQV#ZRUGW# HHQ
RYHU]LFKW#JHJHYHQ#YDQ#GH#EHVWDDQGH#NHQQLV#HQ#GH#NHQQLVKLDWHQ1#7RW#VORW#ZRUGHQ#HIIHFWHQ#YDQ/#HQ
NQHOSXQWHQ#PHW#EHWUHNNLQJ#WRW#GH#WH#QHPHQ#PDDWUHJHOHQ#JHwQYHQWDULVHHUG#HQ#EHVFKUHYHQ1

2SERXZ#UDSSRUW
$DQ#KHW#VORW#YDQ#GH#VDPHQYDWWLQJ#+YRRUDIJDDQG#DDQ#GH]H#LQOHLGLQJ,#]LMQ#HHQ#DDQWDO#YXLVWUHJHOV#RS0
JHQRPHQ#GLH#]LMQ#RQWOHHQG#DDQ#GH#LQKRXG#YDQ#KHW#UDSSRUW1#+LHULQ#LV#JHWUDFKW#RP#GH#UHVXOWDWHQ#YDQ
GH#VWXGLH#NHUQDFKWLJ#VDPHQ#WH#YDWWHQ/#PHW#QDPH#YRRU#GH#GRHOJURHS#YDQ#GLW#UDSSRUW#GLH#EHVWDDW#XLW
EHKHHUGHUV#YDQ#QDWXXUWHUUHLQHQ#HQ#PHGHZHUNHUV#YDQ#GH#'/*1
,Q#KRRIGVWXN#5#ZRUGW#GH#DDQSDN#YDQ#GH]H#VWXGLH#XLWHHQJH]HW#HQ#ZRUGHQ#GH#YHUULFKWH#ZHUN]DDP0
KHGHQ#NRUW#EHVFKUHYHQ1
,Q#KRRIGVWXN#6#]LMQ#GH#XLWNRPVWHQ#YDQ#GH#JHKRXGHQ#HQTXrWHV#HQ#KHW#YHUULFKWH#OLWHUDWXXURQGHU]RHN
YHUZHUNW1
,Q#KRRIGVWXN#7#]LMQ#HHQ#DDQWDO#FRQFOXVLHV#JHIRUPXOHHUG#HQ# LQ#KRRIGVWXN#8#ZRUGHQ#DDQEHYHOLQJHQ
JHGDDQ#YRRU#YHUYROJRQGHU]RHN1
'H#UHIHUHQWLHV#]LMQ#RSJHQRPHQ#LQ#GH#OLWHUDWXXUOLMVW#HQ#LQ#ELMODJHQ#$/#%#HQ#&#VWDDQ#GH#UHDFWLHV#RS#GH
HQTXrWHV#RQGHU#UHVSHFWLHYHOLMN#RQGHU]RHNHUV#HQ#EHKHHUGHUV#LQ#1HGHUODQG#HQ#RQGHU]RHNHUV#LQ#KHW
EXLWHQODQG1
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+22)'678.#5

$$13$.#(1#%(6&+5,-9,1*#:(5.=$$0+('(1#23#+22)'/,-1(1

9RRU#GH#UHDOLVHULQJ#YDQ#KHW#RQGHU]RHNVGRHO=#KHW#YDVWVWHOOHQ#YDQ#GH#SUREOHPDWLHN/#KHW#LQYHQWDULVH0
UHQ#YDQ#GH#EHVWDDQGH#NHQQLV#HQ#GH#NHQQLVKLDWHQ#HQ#KHW#HIIHFW#YDQ#PDDWUHJHOHQ#P1E1W1#GH#URO#YDQ
IRVIDDW# YRRU# GH#PRJHOLMNKHGHQ# YDQ# QDWXXURQWZLNNHOLQJ# RS# YRRUPDOLJH# ODQGERXZJURQGHQ# LV# HHQ
HQTXrWH/#HHQ#ZRUNVKRS#HQ#DDQYXOOHQG#OLWHUDWXXURQGHU]RHN#XLWJHYRHUG1
$OV#HHUVWH#ZHUG#GH#HQTXrWH#JHKRXGHQ#HQ#GDDUQD#ZHUG#GH#ZRUNVKRS#JHRUJDQLVHHUG1#'H#HQTXrWH
KDG#LQ#HHUVWH# LQVWDQWLH#WRW#GRHO#RP#DQWZRRUGHQ#WH#NULMJHQ#RS#GH#RQGHU]RHNVYUDJHQ1#'H#ZRUNVKRS
JDI#GH#RQGHU]RHNHUV#GH#JHOHJHQKHLG#PHW#HONDDU# LQ#GLVFXVVLH#WH#JDDQ#RP#]R# WRW#KHW#DDQVFKHUSHQ
YDQ#GH#SUREOHPDWLHN#HQ#GH#DQWZRRUGHQ#RS#GH#YUDJHQ#WH#NRPHQ1
/LWHUDWXXURQGHU]RHN#ZDV#QRGLJ#RP#GH#EHWURNNHQ#RQGHU]RHNHUV#WH#YLQGHQ#HQ#RP#JHULFKWH#YUDJHQ#WH
IRUPXOHUHQ#YRRU#GH#HQTXrWH1#7HYHQV#ZHUG#GH#OLWHUDWXXU#EHVWXGHHUG#HQ#UHOHYDQWH#LQIRUPDWLH#YHU]D0
PHOG#RP#PHHU#LQ]LFKW#WH#NULMJHQ#LQ#GH#URO#YDQ#3#ELM#QDWXXURQWZLNNHOLQJ#RS#ODQGERXZJURQGHQ1

'H#HQTXrWH
(HQ#DDQWDO#RQGHU]RHNHUV# LQ#1HGHUODQG#RQWYLQJ#HHQ#YUDJHQOLMVW1#'H#NHX]H#YDQ#RQGHU]RHNHUV#ZDV
JHEDVHHUG#RS#OLWHUDWXXURQGHU]RHN#HQ#EHWURNNHQKHLG#ELM#RQGHU]RHN#QDDU#QXWULsQWHQ#LQ#GH#ODQGERXZ
HQ2RI#QDWXXU1#*HWUDFKW#LV#RP#RQGHU]RHNHUV#YDQ#]RYHHO#PRJHOLMN#YHUVFKLOOHQGH#XQLYHUVLWHLWHQ#HQ#RQ0
GHU]RHNVLQVWLWXWHQ#WH#VHOHFWHUHQ1#'H#RQGHU]RHNHUV#]LMQ##SHUVRRQOLMN#EHQDGHUG#YRRU#GHHOQDPH#DDQ
GH#HQTXrWH1#8LWHLQGHOLMN#KHEEHQ#47#SHUVRQHQ#]LFK#EHUHLG#JHWRRQG#RP#GHHO#WH#QHPHQ1#1DDU#DDQOHL0
GLQJ#YDQ#GH#DQWZRRUGHQ#RS#GH#HQTXrWH#ZHUGHQ#LQ#HHQ#WZHHGH#URQGH#DDQYXOOHQGH#YUDJHQ#URQGJH0
VWXXUG/#PHW#DOV#GRHO#RP#UHDFWLHV#WH#NULMJHQ#RS#DQWZRRUGHQ#YDQ#DQGHUHQ#XLW#GH#HHUVWH#URQGH1#,Q#HHQ
GHUGH# URQGH#ZHUG#QRJ#HHQ#DDQYXOOHQGH#YUDDJ#JHVWHOG1#'H#JHUDDGSOHHJGH#RQGHU]RHNHUV/#GH#JH0
VWHOGH#YUDJHQ#HQ#GH#DQWZRRUGHQ#]LMQ#WH#YLQGHQ#LQ#ELMODJH#$1

'H#YUDJHQOLMVW#YDQ#GH#HHUVWH# URQGH#ZHUG#HYHQHHQV#YHUVWXXUG#QDDU#HHQ#DDQWDO#1HGHUODQGVH#EH0
KHHUGHUV#YDQ#QDWXXUWHUUHLQHQ#HQ#HFRORJHQ#YDQ#GH#'LHQVW#/DQGHOLMN#*HELHG#+'/*,1#'H#EHKHHUGHUV
YDQ#QDWXXUWHUUHLQHQ#ZDUHQ#ZHUN]DDP#ELM#6WDDWVERVEHKHHU/#1DWXXUPRQXPHQWHQ#HQ#GH#SURYLQFLDOH
/DQGVFKDSSHQ1# ,HGHUHHQ# LV# SHUVRRQOLMN# EHQDGHUG# YRRU# GHHOQDPH# DDQ# GH# HQTXrWH1# 8LWHLQGHOLMN
KHEEHQ#44#SHUVRQHQ#GHHOJHQRPHQ/#ZDDUELM#GH#SHUVRQHQ#JHOLMN#YHUGHHOG#ZDUHQ#RYHU#GH#YHUVFKLO0
OHQGH# QDWXXUEHKHHUVRUJDQLVDWLHV1#'H# JHUDDGSOHHJGH# SHUVRQHQ/# GH# JHVWHOGH# YUDJHQ# HQ# GH# DQW0
ZRRUGHQ#]LMQ#WH#YLQGHQ#LQ#ELMODJH#%1

'H]HOIGH#YUDJHQ/#P1X1Y1#HHQ#DDQWDO#VSHFLILHN#1HGHUODQGVH# YUDJHQ/#ZHUGHQ#RRN# YRRUJHOHJG#DDQ
HHQ#DDQWDO#EXLWHQODQGVH#RQGHU]RHNHUV1#.HX]H# YDQ#GH#EXLWHQODQGVH#RQGHU]RHNHUV# LV# JHEDVHHUG
RS/#RI#YHUNUHJHQ#YLD#HHQ#6\PSRVLXPUDSSRUW#RYHU#5HVWRUDWLRQ#(FRORJ\#+4<<;#WH#*URQLQJHQ,#HQ#YLD
HHQ#(XURSHHV#VDPHQZHUNLQJVYHUEDQG# +&267# ;65/#&RQWULEXWLRQ#RI#DJULFXOWXUH# WR#HXWURSKLFDWLRQ
ZLWK#SKRVSKRUXV,1
8LWHLQGHOLMN#KHEEHQ#<#RQGHU]RHNHUV#]LFK#EHUHLG#JHWRRQG# WRW#GHHOQDPH1#'H#RQGHU]RHNHUV#NRPHQ
XLW#*URRW0%ULWWDQQLs/#%HOJLs/#'XLWVODQG#HQ#GH#9HUHQLJGH#6WDWHQ1#+XQ#QDPHQ/#GH#JHVWHOGH#YUDJHQ#HQ
GH#DQWZRRUGHQ#]LMQ#WH#YLQGHQ#LQ#ELMODJH#&1

:RUNVKRS
(U#ZHUG#DOOHHQ#HHQ#ZRUNVKRS#JHRUJDQLVHHUG#ZDDUELM#1HGHUODQGVH#RQGHU]RHNHUV/#KHW#FRQVRUWLXP
HQ# HHQ#PHGHZHUNHU# YDQ# GH# 6WLFKWLQJ# .HQQLVRQWZLNNHOLQJ# HQ# .HQQLVRYHUGUDFKW# %RGHP# +6.%,
DDQZH]LJ#ZDUHQ1#'H#ZRUNVKRS#PHW#EHKHHUGHUV#HQ#PHGHZHUNHUV#YDQ#'/*¶V#KHHIW#QLHW#SODDWVJH0
YRQGHQ#YDQZHJH#GH#GUXNNH#ZHUN]DDPKHGHQ#URQG#GH#0.=#FULVLV#LQ#DSULO#53341
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0HW#GH#DDQZH]LJHQ#ZHUGHQ#GH#DQWZRRUGHQ#YDQ#GH#HHUVWH#URQGH#YDQ#GH#HQTXrWH#EHVSURNHQ1#7LM0
GHQV# GH#ZRUNVKRS#ZHUGHQ# GRRU#*1)1# .RRSPDQV# +$OWHUUD,# RQGHU]RHNVUHVXOWDWHQ# JHSUHVHQWHHUG
YDQ#HHQ#XLWPLMQH[SHULPHQW#PHW#JUDV1
$DQVOXLWHQG#RS#GH#GLVFXVVLH#HQ#SUHVHQWDWLHV# LQ#GH#RFKWHQG#ZHUG#HHQ#EH]RHN#JHEUDFKW#DDQ#YHOG0
H[SHULPHQWHQ#RS#KHW#SURHIEHGULMI#µ'H#9HHQNDPSHQ¶#LQ#:DJHQLQJHQ/#ZDDU#ODQGERXZJURQG#LQJHULFKW
LV#YRRU#QDWXXURQWZLNNHOLQJ1#7LMGHQV#KHW#EH]RHN#ZHUGHQ#GH#EHUHLNWH# UHVXOWDWHQ#JHWRRQG#HQ# NQHO0
SXQWHQ#EHVSURNHQ1
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+22)'678.#6

6$0(19$77,1*#(148Ç7(6#(1#/,7(5$788521'(5=2(.

,Q#GLW#KRRIGVWXN#ZRUGW#HHQ#VDPHQYDWWLQJ#JHJHYHQ#YDQ#KHW#XLWJHYRHUGH#OLWHUDWXXURQGHU]RHN#HQ#YDQ
GH#HQTXrWHV#RQGHU#RQGHU]RHNHUV/#QDWXXUEHKHHUGHUV#HQ#SURFHVEHJHOHLGHUV#ELM#GH#'LHQVW#/DQGHOLMN
*HELHG1#'H#YROOHGLJH#WHNVW#YDQ#GH#HQTXrWHV#HQ#GH#UHDFWLHV#GDDURS#VWDDQ#LQ#ELMODJHQ#$/#%#HQ#&1#,Q
WZHH#LQOHLGHQGH#YUDJHQ#ZHUG#YDVWJHVWHOG#ZDW#GH#EHWURNNHQKHLG#ZDV#YDQ#GH#JHwQWHUYLHZGHQ#ELM#GH
IRVIDDWSUREOHPDWLHN# LQ#QDWXXUJHELHGHQ#HQ#QDDU#GH#DOJHPHQH#RSLQLH#RYHU#GH#YUDDJ#RI# IRVIDDW#HHQ
SUREOHHP#YRUPW#ELM#QDWXXURQWZLNNHOLQJ1

614# $FKWHUJURQG#HQ#EHWURNNHQKHLG#ELM#3#RQGHU]RHN#YDQ#GH#JHwQWHUYLHZGHQ
+]LH#ELMODJH#$/#%/#&=#YUDDJ#5,

9DQ#GH#JHwQWHUYLHZGH#SHUVRQHQ#]LMQ#GH#PHHVWH# WRW# LQ#KHW#DIJHORSHQ# MDDU#EHWURNNHQ#JHZHHVW#ELM
SURMHFWHQ#ZDDUELM#GH#HIIHFWHQ#YDQ#3#HHQ#URO#VSHOHQ#YRRU#QDWXXURQWZLNNHOLQJ1#'DW#JHHIW#DDQ#GDW#GH
SUREOHPDWLHN# ]HHU# DFWXHHO# LV1#'H# JHwQWHUYLHZGHQ#ZDUHQ# EHWURNNHQ# ELM# SURMHFWHQ# RS# YRRUPDOLJH
ODQGERXZJURQGHQ#GLH#JHEUXLNW#ZDUHQ#DOV#DNNHUV/#ZHLODQG#RI#DOV#JUDVODQG1#(HQ#DDQWDO#JHwQWHUYLHZ0
GHQ#ZDV#QLHW#EHWURNNHQ#ELM#SURMHFWHQ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ#PDDU#LQ#DTXDWLVFKH#RI#WHUUH0
VWULVFKH#QDWXXUJHELHGHQ#ZDDULQ#LQKRXGHOLMNH#NHQQLV#ZHUG#YHUNUHJHQ1

615# ,V#3#HHQ#NQHOSXQW#ELM#GH# UHDOLVHULQJ#YDQ#QDWXXURQWZLNNHOLQJ#RS# ODQGERXZJURQGHQ"
+]LH#ELMODJH#$/#%/#&=#YUDDJ#8,

'RRU#GH#JHwQWHUYLHZGHQ#ZRUGW#JHVWHOG#GDW#IRVIDDW#LQ#YHHO#JHYDOOHQ#HHQ#SUREOHHP#LV1#7HU#WRHOLFKWLQJ
ZHUGHQ#XLWHHQORSHQGH#UHGHQHQ#JHQRHPG/#GLH#KLHURQGHU#ZRUGHQ#ZHHUJHJHYHQ1
0# 0HW#QDPH#LQ#FRPELQDWLH#PHW#YHUQDWWLQJ#+YRRUDO#PHW#VXOIDDWULMN#RSSHUYODNWHZDWHU#LQ#YHHQJHELH0

GHQ,# LV#3#HHQ#SUREOHHP#RPGDW#GDQ#YHUKRRJGH#FRQFHQWUDWLHV#DDQ#3#JDDQ#RSWUHGHQ#GRRU# IRV0
IDDWPRELOLVDWLH1# 7HYHQV# NDQ# RQGHU# QDWWHUH# RPVWDQGLJKHGHQ/#PHW# QDPH# ELM# KRJHUH# S+/# GH
ELRORJLVFKH#VWLNVWRIELQGLQJ#WRHQHPHQ1#.RUWRP/#YHUQDWWLQJ#NDQ#GDQ#OHLGHQ#WRW#]RZHO#HHQ#KRJHUH
EHVFKLNEDDUKHLG#YDQ#3#DOV#YDQ#11#%LM#QDWXXURQWZLNNHOLQJ# LQ#VHPL0WHUUHVWULVFKH#PLOLHXV#ZDDUELM
YHUQDWWLQJ#QRGLJ#LV/#OHLGW#GH#PRELOLVDWLH#YDQ#IRVIDDW#XLW#GH]H#WRSODDJ#+R1D1#GRRU#GDOLQJ#UHGR[SR0
WHQWLDDO,# RQYHUPLMGHOLMN# WRW# +VWHUNH,# HXWURILsULQJ#PHW# 31# $OV# YRRUEHHOG# ZHUG# HHQ# SURMHFW# JH0
QRHPG#ZDDUELM#KHW#GRHO#ZDV#RP#KHW#JURQGZDWHU#ZHHU#RQGLHS#XLW#GH#ERGHP# WH# ODWHQ#XLWWUHGHQ
HQ# KHW# RSSHUYODNWHZDWHU# RSSHUYODNNLJ# WH# ODWHQ# DIVSRHOHQ1# +HW# EOLMNW# QX# GDW# ]LFK# EHQHGHQ0
VWURRPV#YDQ#GH#YRRUPDOLJH#ODQGERXZJURQGHQ#HHQ#HXWURIH#YHJHWDWLH#KHHIW#JHYHVWLJG1

0# $OV#LQGLFDWLH#YRRU#KHW#IHLW#GDW#KHW#YRRUPDOLJH#ODQGJHEUXLN#ODQJGXULJH#LQYORHG#NDQ#KHEEHQ#ZHUG
KHW#YRRUEHHOG#JHQRHPG#YDQ#KHW#JHELHG#'H#%UXXN/#ZDDU#HHQ#SHUFHHO#URQG#4<86#HQNHOH# MDUHQ
EHPHVW#LV#LQ#HHQ#SRJLQJ#HU#DDUGDSSHOHQ#WH#WHOHQ1#'LW#LV#QRJ#VWHHGV#WH#]LHQ#DDQ#HHQ#YHHO#KRJHUH
SURGXFWLH#HQ#DQGHUH#VRRUWHQVDPHQVWHOOLQJ# +PLQGHU#VRRUWHQ,1#*HVWHOG#ZHUG#GDW#KHW# LQ#]LMQ#DO0
JHPHHQKHLG# WH#YHUZDFKWHQ# LV#GDW#GH#YDULDWLH# LQ#GH#ELRPDVVDSURGXFWLH#VWHHGV#PHHU#EHSDDOG
ZRUGW#GRRU#HHQ#YDULDWLH#LQ#KHW#30DDQERG/#RPGDW#1#GRRU#GHSRVLWLH#JHOHLGHOLMN#PLQGHU#EHODQJULMN
ZRUGW#DOV#OLPLWHUHQGH#IDFWRU1

0# 'H#YUDDJ#RI#3#HHQ#SUREOHHP#YRUPW#LV#DIKDQNHOLMN#YDQ#KHW#QDWXXUGRHO1#+HW#EHOHPPHUW#GH#PRJH0
OLMNKHGHQ#YRRU#RQWZLNNHOLQJ#YDQ#EHSDDOGH#+NZHWVEDUH#RI#SULRULWDLUH,#QDWXXUGRHOW\SHQ#]RDOV#QDW
VFKUDDO#JUDVODQG1#9HUGHU# NXQQHQ#KRJH# IRVIDDWJHKDOWHQ# OHLGHQ# WRW# YHUUXLJLQJ# YDQ# YHJHWDWLHV1
+HW#LV#GDQ#YDQ#EHODQJ#YDVW#WH#VWHOOHQ#ZHON#30QLYHDX/#0JHKDOWH#RI#0EHVFKLNEDDUKHLG#ELM#ZHON#QD0
WXXUGRHO#KRRUW1#$OV#GDW#RYHU]LFKW#HU#QRJ#QLHW#LV/#]RX#KHW#GH#PRHLWH#ZDDUG#]LMQ#RP#GLW#LQ#HHQ#YHU0
YROJRQGHU]RHN# WH# PDNHQ1# 'XV/# LQ# JOREDOH# ]LQ# FRQGLWLHV# VFKHSSHQ# +QLHW# WH# KRJH# 30
EHVFKLNEDDUKHLG#ELMYRRUEHHOG,/#HQ#GDQ#]LHQ#ZDW#HUYDQ#NRPW1
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0# )RVIDDW#LV#HHQ#SUREOHHP#RPGDW#GRRU#GH#YHJHWDWLH#EHSDDOGH#YRRUZDDUGHQ#ZRUGHQ#JHVWHOG#PHW
EHWUHNNLQJ# WRW#31#+HW# +FR0,OLPLWHHUW#GH# SULPDLUH# SURGXFWLH# LQ# YHHO# V\VWHPHQ/# HQ# DFFXPXOHHUW
VWHUN#LQ#GH#WRSODDJ#+HQNHOH#GHFLPHWHUV,#GRRUGDW#KHW#QDXZHOLMNV#PRELHO# LV#+]HNHU# LQ#YHQLJH#ER0
GHPV,1# ,Q# ]RZHO# WHUUHVWULVFKH# DOV# VHPL0WHUUHVWULVFKH# PLOLHXV# OHLGW# GH# H[WUHHP# KRJH# 30
EHVFKLNEDDUKHLG#WRW#PDVVDOH#RQWZLNNHOLQJ#YDQ#SLWUXV/#VWUXLVJUDV/# OLHVJUDV/#EUDQGQHWHO/#HWF1/#DI0
KDQNHOLMN#YDQ#KHW#PLOLHX/#WHQ#NRVWH#YDQ#DQGHUH#VRRUWHQ#HQ#OHLGW#GDDUGRRU#WRW#HHQ#VWHUNH#GDOLQJ
YDQ#GH#ELRGLYHUVLWHLW1#0HW#QDPH#GH#RQWZLNNHOLQJ# YDQ# ODVWLJH# NUXLGHQ# ]RDOV#SLWUXV# NDQ# WRH# WH
VFKULMYHQ#]LMQ#DDQ#IRVIDDW#LQ#KHW#V\VWHHP1#%LM#HHQ#KRJH#EHVFKLNEDDUKHLG#YDQ#3#NRPHQ#VRPPL0
JH#VRRUWHQ#GDDUGRRU#QLHW#WHUXJ#QD#QDWXXURQWZLNNHOLQJ1#+HW#EHOHPPHUW#GH#PRJHOLMNKHGHQ#YRRU
RQWZLNNHOLQJ#YDQ#EHSDDOGH# +NZHWVEDUH#RI#SULRULWDLUH,#QDWXXUGRHOW\SHQ#]RDOV#QDW#VFKUDDO#JUDV0
ODQG1#2YHUPDWLJH# ELRPDVVDSURGXFWLH# EHwQYORHGW# LQ# VWHUNH#PDWH# GH# FRQFXUUHQWLHYHUKRXGLQJ
WXVVHQ#SODQWHQVRRUWHQ#HQ#KHHIW#JURWH#LQYORHG#RS#KHW#DO#RI#QLHW#+HQ#GH#PDWH#ZDDULQ,#YRRUNRPHQ
YDQ#GH#JHZHQVWH#VRRUWHQ#]RDOV#GRHOVRRUWHQ#HQ# URGH# OLMVW0VRRUWHQ1#'DDUQDDVW# LV# IRVIDDW# LQ#GH
ERGHP#RRN#UHFKWVWUHHNV#YDQ#EHODQJ#DOV#VWDQGSODDWVIDFWRU#YRRU#GH#XLW#KHW#RRJSXQW#YDQ#QDWXXU0
EHKRXG# EHODQJZHNNHQGH# VRRUWHQ# HQ# OHYHQVJHPHHQVFKDSSHQ1#9HOH# VRRUWHQ# YHUODQJHQ# ODJH
FRQFHQWUDWLHV#DDQ#31#%LM#GH#RQWZLNNHOLQJ#HQ#KHW#EHKHHU#YDQ#ODQGERXZJURQGHQ#WRW#QDWXXUJHELH0
GHQ#LV#KHW#VWXUHQ#RS#GH#EHVFKLNEDDUKHLG#YDQ#3#GXV#HHQ#EHODQJULMNH#FRQGLWLRQHUHQGH#IDFWRU1

0# 'H#IDXQD#KHHIW#HHQ#GLYHUVLWHLW#DDQ#KDELWDWV#QRGLJ1#,Q#DTXDWLVFKH#V\VWHPHQ#LV#3#PHHVWDO#OLPLWH0
UHQG# YRRU# GH# SURGXFWLH/# EHKDOYH# ELM# XLW]RQGHUOLMN# ODJH# 10FRQFHQWUDWLHV# HQ# ELM# KRJH# 30
FRQFHQWUDWLHV#ZDDUELM#3#QLHW#PHHU#VWXUHQG#LV1#2I#3#HHQ#SUREOHHP#YRUPW#ELM#QDWXXURQWZLNNHOLQJ
LV#DIKDQNHOLMN#YDQ#GH#YUDDJ#RI#1#EHSHUNHQG# LV#+RI#ZRUGW#RPGDW#YLD#DIYRHU#YDQ#RUJDQLVFK# WRS0
ODDJ#GH#YRRUUDDG#DDQ#1#ZRUGW#YHUZLMGHUG,# ,Q#GURJH#V\VWHPHQ#]DO#1#ZDDUVFKLMQOLMN#HHUGHU#EH0
SHUNHQG#ZRUGHQ# GDQ#3/# LQ# QDWWH# V\VWHPHQ# ]RX# RRN#3# GH# HHUVWH# OLPLWHUHQGH# IDFWRU# NXQQHQ
ZRUGHQ/#GLW#KDQJW#HFKWHU#PHGH#DI#YDQ#GH#S+#HQ#GH#DDQYRHU#YDQ#LM]HU1#.RUWRP=#GH#YUDDJ#LV#QLHW
DOJHPHHQ#WH#EHDQWZRRUGHQ#GRRU#JHEUHN#DDQ#NHQQLV1#1DDVW#VWLNVWRI#EOLMNW#GDW#ELM#PHHU#GDQ#GH
KHOIW#YDQ#GH#VWDQGSODDWVHQ#IRVIRU/#NDOLXP#HQ#YRFKWEHSHUNHQG#NXQQHQ#]LMQ1#,Q#V\VWHPHQ#GLH#RQ0
DIKDQNHOLMN#]LMQ#YDQ#KHW#JURQGZDWHU#EOLMNW#GH#SURGXFWLH#YRRUQDPHOLMN#GRRU#GH#EHVFKLNEDDUKHLG
YDQ#YRFKW#WH#ZRUGHQ#EHSDDOG/#HQ#LQ#PLQGHUH#PDWH#GRRU#VWLNVWRI#HQ#IRVIRU1#,Q#GH#JURQGZDWHUDI0
KDQNHOLMNH#V\VWHPHQ#NDQ#GH#SURGXFWLH#JURWHQGHHOV#ZRUGHQ#YHUNODDUG#XLW#GH#IRVIRUYRRUUDGHQ#LQ
GH#ERGHP1

0# 'RRU#10DDQYRHU#YLD#DWPRVIHULVFK#GHSRVLWLH#QDDU#ERGHPV#PHW#YHHO#3#LV#GH#JURHL#QLHW#PHHU#JH0
OLPLWHHUG#GRRU#1#RI#3#ZDDUGRRU# UXLJH#YHJHWDWLHW\SHQ# LQ#KHW#YRRUGHHO#]LMQ1#=RODQJ#ZH#GH#1# LQ
RYHUPDDW#XLW#GH#QHHUVODJ#NULMJHQ/#EOLMIW#3#GH#VOHXWHO/#ZDW#EOLMNW#XLW#GH#ZHW#YDQ#/LHELJ1#$OOHHQ#LQ#GH
XLWHUZDDUGHQ#ZDDU#ZH#HHQ#RYHUPDDW#DDQ#3# LQ#GH#ERGHP#KHEEHQ#NULMJ# MH#HHQ#GXLGHOLMNH# UHV0
SRQV#RS#HHQ#10JLIW>#GLW#EOLMNW#XLW#RQGHU]RHN# LQ#$PHURQJHQ1#+HW#JHKDOWH#DDQ#3# LV#GDDURP#HHQ
FUXFLDOH#IDFWRU#YRRU#GH#UHDOLVDWLH#YDQ#KHW#QDWXXUGRHO1#9HUGHU#]XOOHQ#YOLQGHUEORHPLJHQ#LQ#30ULMNH
JURQGHQ#VWHUN#XLWEUHLGHQ#RPGDW#]LM#KHW#YHUPRJHQ#KHEEHQ#RP#1#XLW#GH#OXFKW#WH#ELQGHQ1

0# )RVIDDW# LV#]RZHO# LQ# ]DQGJURQGHQ#DOV# LQ# YHHQJURQGHQ#HHQ#SUREOHHP># LQ# YHHQJURQGHQ#RPGDW
GRRU#PLQHUDOLVDWLH# YHHO# 3# EHVFKLNEDDU# NDQ# NRPHQ1# -XLVW# YHJHWDWLHW\SHQ# YRRU# YRHGVHODUPH
JURQGHQ#NXQQHQ#GDQ#QLHW#JHUHDOLVHHUG#ZRUGHQ1#=RQGHU#KHW#WRHSDVVHQ#YDQ#HHQ#PDDWUHJHO#RP
GH#EHVFKLNEDDUKHLG#YDQ#3# WH#YHUODJHQ#GXXUW#KHW#]HHU# ODQJ#YRRUGDW#G1P1Y1#EHKHHU#YHJHWDWLHV
YHUVFKLMQHQ#GLH#HHQ#EHHWMH#GH#PRHLWH#ZDDUG#]LMQ1#2RN#QD#DISODJJHQ#GXXUW#KHUVWHO#VRPV#YHHO
ODQJHU#GDQ#MH#]RX#YHUZDFKWHQ/#IRVIDDW#]RX#KLHU#]HNHU#GH#RRU]DDN#YDQ#NXQQHQ#]LMQ1

0# 2I#HHQ#KRRJ# IRVIDDWJHKDOWH#HHQ#SUREOHHP#YRUPW# LV#QLHW#GH#JRHGH#YUDDJ=#KHW#KDQJW#HUYDQ#DI
ZHON# IRVIDDWJHKDOWH#YHUKRRJG# LV1#$OV#GH# ODELHOH#SRRO#YHUKRRJG# LV# +]LH# 61614,/#GDQ# LV#KHW#HHQ
SUREOHHP#YRRU#EHSDDOGH#QDWXXUGRHOW\SHQ1#+HW# LV#GXV#VWHUN#ERGHP0#HQ# IRVIDDWIUDFWLH#DIKDQNH0
OLMN1#'H#YHJHWDWLH#GLH#]LFK#RQWZLNNHOW#NDQ#RRN#HHQ#LQGLFDWLH#JHYHQ#RI#HHQ#KRJH#EHVFKLNEDDUKHLG
YDQ#3#SUREOHHP# LV1# ,Q#HHQ#DDQWDO#SURMHFWHQ#ZRUGW#JHHQ#RQGHUVFKHLG#JHPDDNW# WXVVHQ#1#HQ#3
PDDU#LV#YRHGVHOULMNGRP#HHQ#PDDW#GLH#ZRUGW#DIJHOH]HQ#XLW#GH#YHJHWDWLH1



:

6DPHQYDWWLQJ
(HQ#KRJH#EHVFKLNEDDUKHLG#YDQ#3#LQ#GH#ERGHP#ZRUGW#GRRU#YULMZHO#DOOH#JHUDDGSOHHJGH#GHVNXQGLJHQ
DOV#HHQ#SUREOHHP#JH]LHQ#YRRU#QDWXXURQWZLNNHOLQJ1#'LW#JHOGW#PHW#QDPH#YRRU#KHW#FUHsUHQ#YDQ#QD0
WXXUGRHOW\SHQ#GLH#JHNRSSHOG#]LMQ#DDQ#YRHGVHODUPH#RPVWDQGLJKHGHQ1#'RRU#GH#KRJH#GHSRVLWLH#YDQ
1# LQ#RQV# ODQG#HQ#GRRU#VWLNVWRIELQGLQJ#YDQXLW#GH# OXFKW# LV#HHQ#GXXU]DPH# OLPLWDWLH#YDQ#GH#SURGXFWLH
GRRU#1#QLHW#ZDDUVFKLMQOLMN1#+LHUGRRU#]LMQ#YRHGVHODUPH#RPVWDQGLJKHGHQ#GLNZLMOV#DOOHHQ#PRJHOLMN#ELM
HHQ#ODJH#EHVFKLNEDDUKHLG#YDQ#31

616# 30KXLVKRXGLQJ#LQ#GH#ERGHP

,Q#GH]H#SDUDJUDDI#ZRUGW#HHQ#NRUW#RYHU]LFKW#JHJHYHQ#YDQ#GH#SURFHVVHQ# LQ#GH#ERGHP#ZDDUELM#3# LV
EHWURNNHQ#RS#EDVLV#YDQ#GH# OLWHUDWXXU1#'H#PDQLHU#ZDDURS#GH#EHVFKLNEDDUKHLG#YDQ#3# LQ#GH#ERGHP
ZRUGW#EHSDDOG/#RS#EDVLV#YDQ#GH#HQTXrWH#HQ#GH#OLWHUDWXXU1

61614# 30YRUPHQ#LQ#GH#ERGHP
)RVIDDW#NRPW#LQ#GH#ERGHP#LQ#YHUVFKLOOHQGH#YRUPHQ#YRRU1#'H#PHHVW#HHQYRXGLJH#WZHHGHOLQJ# LV#KHW
RQGHUVFKHLGHQ#YDQ#DQRUJDQLVFK#HQ#RUJDQLVFK#JHERQGHQ#IRVIDDW1#,Q#QXWULsQWHQDUPH#V\VWHPHQ/#]R0
DOV#QDWXXUOLMNH#JUDVODQGHQ/#LV#WRW#:3(#YDQ#KHW#WRWDDO#DDQ#3#RUJDQLVFK#JHERQGHQ#>$QGHUVRQ#4<;3@1
+HW#GRRU#GH#YHJHWDWLH#RSJHQRPHQ#3#KHHIW#GH#QHLJLQJ#RP#WH#FLUFXOHUHQ#LQ#GH#RUJDQLVFKH#VWRIF\FOXV
YDQ#GH#ERGHP=#QD#DIEUDDN#YDQ#SODQWHQUHVWHQ#ZRUGW#KHW#VQHO#ZHHU#RSJHQRPHQ#GRRU#GH#YHJHWDWLH1
'RRUGDW# ELQQHQ# GH# ODQGERXZ# GH#PHHVWH# 3# LQ# DQRUJDQLVFKH# YRUP#ZRUGW# WRHJHGLHQG# +DOOH# 3# LQ
NXQVWPHVW#HQ#KHW#JURRWVWH#GHHO#YDQ#3# LQ#GLHUOLMNH#PHVW,#HQ# LQ#HHQ#KRHYHHOKHLG#GLH#GH#DIYRHU#YLD
RRJVWSURGXFWHQ#YULMZHO#DOWLMG# WH#ERYHQ#JDDW/#KRRSW#3#]LFK#KLHU#RS# LQ#DQRUJDQLVFKH#YRUP1#'H#YHU0
VFKLOOHQGH#SRROV#ZDDULQ#3#LQ#GH#ERGHP#YRRUNRPW#]LMQ#VFKHPDWLVFK#ZHHUJHJHYHQ#LQ#ILJXXU#41

)LJ1#41 (HQ# RYHU]LFKW# YDQ# GH# EHODQJULMNVWH# RP]HWWLQJVUHDFWLHV# YDQ# QXWULsQWHQ# LQ# GH# ERGHP
+QDDU=#>0DUUV#4<<6@,1

)RVIDDW# LQ#GH#ERGHPRSORVVLQJ# LV#GLUHFW#EHVFKLNEDDU#YRRU#SODQWHQ>#GH]H#SRRO# LV# LQ#VQHO#HYHQZLFKW
PHW#GH#XLWZLVVHOEDUH# +*JHDGVRUEHHUGH*,#HQ#H[WUDKHHUEDUH#SRRO/#GLH#RS#]LMQ#EHXUW#ZHHU#NDQ#RYHU0
JDDQ#GRRU#IL[DWLH#QDDU#GH#PLQHUDOH#SRRO/#RI#GRRU# LPPRELOLVDWLH# LQ#RUJDQLVFKH#VWRI1#'RRU#YHUZHULQJ
NDQ#3#XLW#GH#PLQHUDOH#SRRO#ZHHU#RYHUJDDQ#QDDU#GH#XLWZLVVHOEDUH#SRRO/#GRRU#PLQHUDOLVDWLH#JHEHXUW
GLW#YDQXLW#GH#RUJDQLVFKH# VWRI1#'H#XLWZLVVHOEDUH# IUDFWLH#ZRUGW#RRN#ZHO# *ODELHO*#3#JHQRHPG/#HQ#GH
FRPELQDWLH#YDQ#GH#PLQHUDOH#SRRO#HQ#3# LQ#RUJDQLVFKH#VWRI# *VWDELHO*#31#'H#RYHUJDQJ# WXVVHQ#GH#ER0

IRVIDDW#LQ
ERGHP0
RSORVVLQJ

PLQHUDOH#SRRO

VQHO
HYHQZLFKW

XLWZLVVHOEDDU
HQ

H[WUDKHHUEDDU
IRVIDDW

RUJDQLVFKH
VWRI

YHUZHULQJ

IL[DWLH

PLQHUDOLVDWLH

LPPRELOLVDWLH



;

GHPRSORVVLQJ#HQ#*ODELHO*#3#YHUORRSW#VQHO#+XUHQ#WRW#GDJHQ,/#GLH#WXVVHQ#GH#*ODELHOH*#HQ#*VWDELHOH*#SRRO
YHUORRSW#ODQJ]DDP#+ZHNHQ#WRW#MDUHQ,1

,Q#]XUH#RI#QHXWUDOH#JURQGHQ# LV#DQRUJDQLVFK#3# LQ#GH#PLQHUDOH#SRRO#YRRUDO#JHERQGHQ#DDQ#DPRUIH
YRUPHQ#YDQ#LM]HU0#HQ#DOXPLQLXP+K\GU,R[LGHQ1#+LHUGRRU#NDQ#3#ZRUGHQ#YDVWJHOHJG#LQ#VLWXDWLHV#ZDDU0
ELM# LM]HUULMN# JURQGZDWHU# XLWWUHHGW# ]RDOV# LQ# EHHNGDOJUDVODQGHQ# >3DWULFN# )#.KDOLG/# 4<:7>#.HPPHUV/
4<<<>#%RH\H#HW#DO1/#4<<:>#YDQ#'XUHQ#)#3HJWHO/#5333>#:DVVHQ#HW#DO1/#4<<8@1#,Q#NDONKRXGHQGH#JURQ0
GHQ#]LMQ#FDOFLXPIRVIDWHQ#GH#EHODQJULMNVWH#YRUP#ZDDULQ#DQRUJDQLVFK#3#ZRUGW#JHERQGHQ1#(HQ# ODJH
EHVFKLNEDDUKHLG# LV#ZDDUJHQRPHQ# LQ#V\VWHPHQ#ZDDULQ#GH#ERGHP#YHHO#NDON#EHYDW/#]RDOV# LQ#NDON0
JUDVODQGHQ# >&KDPEHUV#HW#DO1/#4<<<@/#QDWWH#GXLQYDOOHLHQ# >/DPPHUWV/#4<<<@#HQ#NDONULMNH#YHHQJURQ0
GHQ# >%R\HU#HQ#:KHHOHU/#4<;<@1#(HQ#HLJHQVFKDS#YDQ#DQRUJDQLVFK#3# LV#GDW/#QD# WRHGLHQLQJ#DDQ#GH
ERGHP/#GH#EHVFKLNEDDUKHLG#YRRU#KHW#JHZDV#DIQHHPW#LQ#GH#WLMG=#LQ#KHW#EHJLQ#VQHO/#ODWHU#ODQJ]DPHU1
'H#PHHVW# JHEUXLNHOLMNH# YHUNODULQJ# KLHUYRRU# LV# KHW# ELQQHQGULQJHQ# YDQ#3# YDQXLW# GH# XLWZLVVHOEDUH
IUDFWLH# +*ODELHO# 3*,# LQ# ERGHPDJJUHJDWHQ/# ZDDUGRRU# KHW# ]LFK# YDQ# GH# ERGHPRSORVVLQJ# YHUZLMGHUW1
:DQQHHU#3#YDQXLW#GH#ERGHPRSORVVLQJ#ZRUGW#RSJHQRPHQ#GRRU#GH#SODQW#ZRUGW#GLW#QRUPDOLWHU#DDQ0
JHYXOG#YDQXLW#GH#YDVWH#IDVH#YDQ#GH#ERGHP1#'LW#JDDW#VQHOOHU#ZDQQHHU#3#]LFK#DDQ#GH#EXLWHQNDQW#YDQ
ERGHPDJJUHJDWHQ#EHYLQGW#+*ODELHO#3*,#GDQ#ZDQQHHU#KHW#]LFK#ELQQHQ#GH#DJJUHJDWHQ#EHYLQGW#+*VWDELHO
3*,1#2QGHU#UHGXFHUHQGH#RPVWDQGLJKHGHQ#NXQQHQ# LM]HUK\GUR[LGHQ# LQ#RSORVVLQJ#JDDQ/#HQ#NRPW#RRN
KHW#DDQ#)H#JHERQGHQ#3#EHVFKLNEDDU#>3DWULFN#)#.KDOLG/#4<:7>#2OGH#9HQWHULQN/#5333@1

2UJDQLVFK#JHERQGHQ#3#LQ#SODQWHQUHVWHQ#NRPW#RQGHU#QRUPDOH#RPVWDQGLJKHGHQ#YULM#VQHO#ZHHU#YRRU
KHW#JURRWVWH#GHHO#EHVFKLNEDDU#YLD#PLQHUDOLVDWLH1#(HQ#XLW]RQGHULQJ#YRUPW#GH#VLWXDWLH#ZDDULQ#ELMYRRU0
EHHOG#GRRU#HHQ#KRJH#JURQGZDWHUVWDQG#GH#DIEUDDN#GRRU#PLQHUDOLVDWLH#ZRUGW#JHUHPG#HQ#YHHQYRU0
PLQJ# RSWUHHGW1# .RPW# HFKWHU# GRRU# HHQ# YHUODJLQJ# YDQ# GH# JURQGZDWHUVWDQG# RI# GRRU# DDQYRHU# YDQ
VXOIDDWULMN#+JURQG,ZDWHU#]XXUVWRI#EHVFKLNEDDU#YRRU#DIEUDDN#YDQ#KHW#RSJHKRRSWH#RUJDQLVFKH#PDWHUL0
DDO#GDQ#NDQ#LQ#NRUWH#WLMG#YHHO#3#LQ#RSORVVLQJ#JDDQ#HQ#EHVFKLNEDDU#NRPHQ#YRRU#GH#YHJHWDWLH1

%LM#ERGHPDQDO\VHV#PRHW#HHQ#GXLGHOLMN#RQGHUVFKHLG#ZRUGHQ#JHPDDNW#WXVVHQ#WRWDDOJHKDOWHQ#HQ#KHW
JHKDOWH#DDQ#3#GDW#YRRU#HHQ#JHZDV#RI#GH#YHJHWDWLH#EHVFKLNEDDU# LV1#(HQ#ERGHP#NDQ#HHQ#KRRJ# WR0
WDDOJHKDOWH#DDQ#3#EH]LWWHQ#]RQGHU#GDW#GLW#EHVFKLNEDDU#LV>#HHQ#YRRUEHHOG#KLHUYDQ#LV#HHQ#YHHQJURQG
RQGHU#GH#JURQGZDWHUVSLHJHO1#.RUW#QD#KHW# WRHGLHQHQ#YDQ# +NXQVW,PHVW#QHPHQ#]RZHO#KHW# WRWDDOJH0
KDOWH#DOV#KHW#EHVFKLNEDUH#JHKDOWH#WRH>#]RDOV#JH]HJG#QHHPW#GH#ODDWVWH#IUDFWLH#PHHVWDO#VQHO#DI#WHUZLMO
KHW#WRWDDOJHKDOWH#JHOLMN#EOLMIW1#'RRU#KHW#ELQQHQGULQJHQ#YDQ#LM]HUULMNH#NZHO/#RI#GRRU#HHQ#GDOLQJ#YDQ#GH
S+/#QHHPW#EHVFKLNEDDU#3#ZHO/#PDDU#WRWDDO#3#QLHW#DI1#+HW#LV#GDQ#RRN#YHHO#]LQQLJHU#RP#ELM#KHW#EHRRU0
GHOHQ#YDQ#GH#JHVFKLNWKHLG#YDQ#HHQ#ERGHP#YRRU#QDWXXURQWZLNNHOLQJ#WH#NLMNHQ#QDDU#KHW#EHVFKLNEDUH
JHKDOWH#GDQ#QDDU#KHW#WRWDOH#JHKDOWH#DDQ#31

61615# $QDO\VHPHWKRGHQ#YRRU#30NDUDNWHULVHULQJ#+]LH#ELMODJH#$/%/&/#YUDDJ#7,
'RRU#1HGHUODQGVH#RQGHU]RHNHUV#ZRUGW#DDQJHJHYHQ#GDW#HHQ#JURWH#YHUVFKHLGHQKHLG#DDQ#PHWKRGHQ
ZRUGW#JHEUXLNW#YRRU#KHW#NDUDNWHULVHUHQ#YDQ#GH#ERGHP#PHW#EHWUHNNLQJ#WRW#YHUVFKLOOHQGH#IRVIDDWIUDF0
WLHV1

0HHUPDOHQ#JHQRHPGH#PHWKRGHQ#]LMQ=
0# WRWDDO#3#QD#GHVWUXFWLH>
0# 3#DQRUJDQLVFK#HQ#RUJDQLVFK#+]XUH#H[WUDFWLH#]RQGHU#RI#PHW#R[LGDWLH,>
0# 30$O#+H[WUDFWLH#PHW#DPPRQLXPODFWDDW0D]LMQ]XXU#ELM#S+#61:8,>
0# 3Z#+ZDWHUH[WUDFWLH#ELM#VFKXGYHUKRXGLQJ#4=93#Y=Y,1
%LQQHQ#GH# ODQGERXZ#ZRUGW#GH#30$O#PHWKRGH#VWDQGDDUG#JHEUXLNW#YRRU#EHPHVWLQJVDGYLH]HQ# YRRU
JUDVODQG/#GH#3Z#PHWKRGH#ZRUGW#YRRU#GLW#GRHO#ELQQHQ#GH#DNNHUERXZ#WRHJHSDVW1



<

(HQPDOLJ#JHQRHPG#]LMQ=
0# 6HTXHQWLsOH#H[WUDFWLH#YDQ#30IUDFWLHV=#)H.$O0JHERQGHQ/#&D0JHERQGHQ/#RUJDQLVFK#3#HQ#UHVW03>
0# $QDO\VH#YDQ#ERGHPYRFKW/#YHUNUHJHQ#YLD#DI]XLJFXSV>
0# ([WUDFWLH#PHW#DPPRQLXPR[DODDW0R[DDO]XXU#ELM#S+#6/3#+EHSDDOW#WRWDDO#DQRUJDQLVFK#3,>
0# ([WUDFWLH#LQ#DDQZH]LJKHLG#YDQ#PHW#)H2#JHwPSUHJQHHUG#SDSLHU/#PHHW#GHVRUSWLH#YDQ#3>
0# 302OVHQ#+H[WUDFWLH#PHW#1D+&26#ELM#S+#;/8,>
0# 30%UD\#+H[WUDFWLH#PHW#1+7)#HQ#+&O,#PHW#WRWDDO03>
0# 1D2+#H[WUDFWLH>#17$0H[WUDFWLH>

'RRU#EHKHHUGHUV#ZRUGHQ#JHHQ#FRQFUHWH#PHWKRGHQ#JHQRHPG1#'H#DQDO\VH#ZRUGW#YDDN#XLWEHVWHHG
DDQ#FRPPHUFLsOH#ODERUDWRULD/#]RGDW#ZDDUVFKLMQOLMN#LQ#1HGHUODQG#JDQJEDUH#PHWKRGHQ#+30WRWDDO/#3Z
HQ#30$O,#]XOOHQ#]LMQ#JHEUXLNW1#(HQ#EHKHHUGHU#PHUNWH#RS#GDW#ERGHPDQDO\VHV#QLHW#QRGLJ#]LMQ/#RPGDW
GH#YHJHWDWLH#YROGRHQGH#DDQZLM]LQJHQ#JHHIW#YRRU#GH#EHVFKLNEDDUKHLG#YDQ#31

,Q#'XLWVODQG#ZRUGHQ#GH#30&$/#HQ#3'/0#PHWKRGHQ#JHEUXLNW/#GLH#EHLGH#YHUJHOLMNEDDU#]LMQ#PHW#GH
1HGHUODQGVH#30$O0PHWKRGH1#,Q#%HOJLs/#)LQODQG#HQ#=ZLWVHUODQG#ZRUGW/#RQGHU#PHHU#YRRU#YHUJHOLMNLQJ
YDQ#VRRUWHQULMNH#JUDVODQGHQ#GH#DPPRQLXP#DFHWDDW#('7$0PHWKRGH#JHEUXLNW1# ,Q#(QJHODQG#ZRUGW
GH# 302OVHQ#PHWKRGH# YHHO# WRHJHSDVW># GH]H#ZHUG# RRUVSURQNHOLMN# RQWZLNNHOG# YRRU# NDONKRXGHQGH
JURQGHQ1#$QGHUH#PHWKRGHQ#PDNHQ#YHHODO#JHEUXLN#YDQ#HHQ#]XXU#H[WUDFWLHPLGGHO#ZDDUPHH#&D03
ZRUGW#RSJHORVW#GDW# LQ#NDONKRXGHQGH#JURQGHQ#QLHW#YRRU#GH#SODQW#EHVFKLNEDDU# LV1#8LW#HHQ#YHUJHOLM0
NHQG#RQGHU]RHN#EOHHN#GDW#GH#2OVHQ0PHWKRGH#]RZHO#RS#DDQJH]XXUGH#DOV#RS#EDVLVFKH#JURQGHQ#KHW
EHVWH#JHFRUUHOHHUG#ZDV#PHW#GH#RSQDPH#YDQ#3#GRRU#SODQWHQVRRUWHQ#GLH#YRRUNRPHQ# LQ#VRRUWHQULMN
JUDVODQG# >*LOEHUW/#5333@1# ,Q#HFRORJLVFK#RQGHU]RHN#ZRUGW# LQ#(QJHODQG#RRN#GH#7UXRJ#H[WUDFWLH# WRH0
JHSDVW# +31334# 0# +5627# ELM# S+# 6,/# GRRU# RQGHU# PHHU# 0DUUV# HW# DO1/# >4<<;@# HQ# 0F&UHD# HW# DO1/
>5334D/E@1

9RRU# DQDsUREH#PLOLHXV# LV# GH# JHEUXLNHOLMNH#PHWKRGH# YDQ# ERGHPDQDO\VH# +H[WUDFWLH# YDQ# HHQ# JH0
GURRJG#JURQGPRQVWHU,#HFKWHU#QLHW#JHVFKLNW1#+HW# LQ#GH#ERGHP#RSJHORVWH# LM]HU#ZRUGW#ELM#KHW#GURJHQ
JHR[LGHHUG#ZDDUELM#GH#S+#GDDOW#HQ#IRVIDDW#JHERQGHQ#ZRUGW/#ZDDUGRRU#GH#EHVFKLNEDDUKHLG#YDQ#3#LQ
KHW#YHOG#VWHUN#NDQ#ZRUGHQ#RQGHUVFKDW# +/DPHUV/#SHUV1PHG1,1#(HQ#DOWHUQDWLHI# YRRU#GHUJHOLMNH#RP0
VWDQGLJKHGHQ#LV#KHW#EHPRQVWHUHQ#YDQ#KHW#ERGHPYRFKW#PHW#EHKXOS#YDQ#DI]XLJFXSV#RI#]RJHQDDPGH
5KL]RQV/#+ODQJZHUSLJ#ILOWHU,1#'H]H#ZRUGHQ#LQ#GH#ERGHP#JHEUDFKW#HQ#QD#HTXLOLEUHUHQ#DQDsURRE#EH0
PRQVWHUG1

%HKDOYH#ERGHPDQDO\VHV#ZRUGHQ#RRN#JHZDVDQDO\VHV#XLWJHYRHUG/#]RDOV#30JHKDOWH#YDQ#KHW#JHZDV/
GH#YHUKRXGLQJ#WXVVHQ#1#HQ#3#LQ#KHW#JHZDV/#GH#RSQDPH#YDQ#653#HWF1

'H#JURWH#YHUVFKHLGHQKHLG#DDQ#JHEUXLNWH#DQDO\VHPHWKRGHQ# OHLGW# WRW#KHW#SUREOHHP#GDW#KHW#PRHLOLMN
LV#RP#UHVXOWDWHQ#YDQ#YHUVFKLOOHQGH#VWXGLHV#PHW#HONDDU#WH#YHUJHOLMNHQ/#HQ#GH#LQWHUSUHWDWLH#EHPRHLOLMNW
YDQ#XLWVSUDNHQ#]RDOV=#HHQ#YHJHWDWLHW\SH#NRPW#DOOHHQ#YRRU#ELM#HHQ#302OVHQ#JHKDOWH#?#431#(HQ#PR0
JHOLMNH#RSORVVLQJ# LV#RP#DQDO\VHUHVXOWDWHQ# WH#YHUWDOHQ# LQ#YRRU#GH# ODQGERXZ#JHGHILQLHHUGH#NODVVHQ
YDQ#EHVFKLNEDDUKHLG=#]HHU# ODDJ/# ODDJ/#PHGLXP2RSWLPDDO/#KRRJ#HQ#]HHU#KRRJ1# ,Q#RQGHUVWDDQGH# WD0
EHO# LV# GH]H# FODVVLILFDWLH# JHJHYHQ# YRRU# HHQ# DDQWDO#PHWKRGHQ/#ZDDUELM# GH# NODVVHQ# KRRJ# HQ# ]HHU
KRRJ#]LMQ#ZHJJHODWHQ#RPGDW#]H#YRRU#GH]H#VWXGLH#PLQGHU#UHOHYDQW#]LMQ1
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7DEHO#41 /DQGERXZNXQGLJH# ZDDUGHULQJ# YDQ# XLWNRPVWHQ# ERGHPDQDO\VHV# YRRU# XLWHHQORSHQGH
PHWKRGHQ1

0HWKRGH HHQKHLG ]HHU#ODDJ ODDJ RSWLPDDO UHIHUHQWLH#-
302OVHQ PJ#3#2#/ ?# 43 43 0 48 49 0 58 4
1+7$F0('7$ PJ#3#2#NJ ?# 58 58 0 83 83 0 <3 4
30$O PJ#3#2#NJ#-- ?# ;3 ;3 0 463 463 0 4:3 5
3Z PJ#3#2#NJ#-- ?# 7 7 0 : : 0 43 5
30$O PJ#3528#2#433#J ?# 4; 4; 0 5< 63 0 6< 5
3Z PJ#3528#2#/#JURQG ?# 44 44 0 53 54 0 63 5
#-#UHIHUHQWLH=#+4,#>7XQQH\#HW#DO1/#4<<:@>#+5,#>9DQ#'LMN/#4<<<@1
--#EHUHNHQG#XLW#JHJHYHQV#XLWJHGUXNW#LQ#3528>#3Z#EHUHNHQG#YRRU#ERGHPGLFKWKHLG#416#NJ#/041

617# 9HJHWDWLH#HQ#30EHVFKLNEDDUKHLG

,Q# KHW# KXLGLJH# QDWXXUEHOHLG# ZRUGHQ# ODQGERXZJURQGHQ# +JUDVODQGHQ# HQ# ERXZODQGHQ,# RS# JURWH
VFKDDO#DDQJHZHQG#YRRU#KHW#UHDOLVHUHQ#YDQ#QDWXXU1#'H#EHOHLGVGRHOHQ#YRRU#QDWXXURQWZLNNHOLQJ#]LMQ
LQ#GH#1RWD#(FRV\VWHHPYLVLHV#JHIRUPXOHHUG#DDQ#GH#KDQG#YDQ#QDWXXUGRHOW\SHQ1#'H#DDQZH]LJKHLG
YDQ#KRJH#JHKDOWHQ#DDQ#QXWULsQWHQ#LQ#GH#ERGHP#GRRU#KHW#YRRUPDOLJH#ODQGJHEUXLN#GRHQ#YHUPRHGHQ
GDW#GRHOVWHOOLQJHQ# WHQ#DDQ]LHQ#YDQ#VFKUDOH#QDWXXU# LQ#KHW# ODQGHOLMN#JHELHG#QLHW#]RQGHU#SUREOHPHQ
]LMQ#WH#KDOHQ1#2P#HHQ#LQVFKDWWLQJ#WH#NXQQHQ#PDNHQ#RI#GH#YHJHWDWLHGRHOHQ#WH#UHDOLVHUHQ#]LMQ#ZRUGW
LQ#GH]H#SDUDJUDDI#HHQ#RYHU]LFKW#JHJHYHQ#YDQ#GH# UHODWLH# WXVVHQ#HQHU]LMGV#GH#YHJHWDWLH#HQ#DQGHU0
]LMGV#QXWULsQWHQJHKDOWHQ#YDQ#GH#ERGHP#HQ#GRRU#QXWULsQWHQ#YHURRU]DDNWH#JURHLOLPLWDWLH1

61714# 9HJHWDWLHW\SHQ#HQ#30JHKDOWH
$DQ#GH#JHwQWHUYLHZGHQ#ZHUG#HHQ#VHOHFWLH#YRRUJHOHJG#YDQ#YHJHWDWLHW\SHQ#GLH#DOOHHQ# LQ#YRHGVHODU0
PH#WRW#PDWLJ#YRHGVHOULMNH#WHUUHVWULVFKH#PLOLHXV#NXQQHQ#YRRUNRPHQ1#'H#YUDDJ#ZHUG#JHVWHOG#RI#PHQ
NRQ#DDQJHYHQ#ZHONH#YHJHWDWLHW\SHQ#DOOHHQ#YRRUNRPHQ#LQ#HHQ#IRVIDDWDUP#WRW#]HHU#IRVIDDWDUP#PLOL0
HX1#(HQ#EHSHUNW#DDQWDO#YDQ#GH#JHwQWHUYLHZGHQ#KHHIW#GLW#JHGDDQ>#YROJHQV#KHQ# LV#GH#PHHUGHUKHLG
YDQ#GH#JHQRHPGH#YHJHWDWLHW\SHQ#JHUHODWHHUG#DDQ#IRVIDDWDUPH#RPVWDQGLJKHGHQ#+]LH#ELMODJH#$#HQ
%/#YUDDJ#:,1#1LHW#DOOH#EHKHHUGHUV#HQ#RQGHU]RHNHUV#]LMQ#KHW#HFKWHU#HHQV#PHW#GH#VHOHFWLH#RS#EDVLV
YDQ#GRRU#(OOHQEHUJ#RSJHVWHOGH#LQGHOLQJ#YDQ#SODQWHQVRRUWHQ#HQ#QXWULsQWHQJHKDOWHQ#KHW#]RJHQDDP0
GH#(OOHQEHUJ#JHWDO#>(OOHQEHUJ/#4<:<@1#(QLJH#RSPHUNLQJHQ#GLH#JHPDDNW#]LMQ=
0# +HW# LV#JRHG#RP# WH# UHDOLVHUHQ#GDW#KHW#(OOHQEHUJ0JHWDO#YRRU#YRHGVHOULMNGRP#QLHW#VSHFLILHN#DDQ

HHQ#QXWULsQW#JHNRSSHOG#LV>
0# 'H# RUGHQLQJ# LV# RS# EDVLV# YDQ# JHVFKDWWH# RI# JHPHWHQ# SURGXFWLYLWHLW/# LQ# KRHYHUUH# SURGXFWLYLWHLW

ZRUGW#EHSHUNW#GRRU#IRVIDDW#GDQ#ZHO#GRRU#VWLNVWRI#LV#HFKWHU#QLHW#DDQ#WH#JHYHQ>
0# +HW#YHUYHOHQGH#LV#GDW#LHGHUHHQ#LQ#1HGHUODQG#ZDW#DQGHUV#YHUVWDDW#RQGHU#30DUP#HQ#30ULMN1#=RQ0

GHU#JRHGH#GHILQLWLH# LV#HHQ#DQWZRRUG#HLJHQOLMN#RQPRJHOLMN1#30FRQFHQWUDWLHV# LQ#YRRUPDOLJH# ODQG0
ERXZJHELHGHQ# ]LMQ# (;75((0# KRRJ/# HQ# QLHW# WH# YHUJHOLMNHQ# PHW# QDWXXUOLMNH# ZDDUGHQ1# 'H
RQGHU]RHNHU#KRXGW#YRRU#GH#DTXDWLVFKH#YHJHWDWLHV#LQ#LHGHU#JHYDO#HHQ#JHPLGGHOGH#FRQFHQWUDWLH
YDQ#7#PPRO2/#RI#PHHU#DDQ#YRRU#*IRVIDDWULMN*1#9RRU#YHHO#YHJHWDWLHW\SHQ#LV#GLW#QLHW#YDVWJHVWHOG/#HQ
ZRUGW#30#HQ#10ULMN#GRRU#HONDDU#JHJRRLG1#(OOHQEHUJ#KHHIW#KHW#JURRWVWH#GHHO#YDQ#GH#*VWLNVWRIJHWDO0
OHQ*#XLW#]LMQ#GXLP#JH]RJHQ1#0HW#HFRORJLVFKH#NHQQLV/#GDW#ZHO1#:DW#QRJ#HUJHU#LV/#LV#GDW#YHHO#PHQ0
VHQ#QRJ#VWHHGV+$,#]XXU#JHOLMNVWHOOHQ#DDQ#ROLJRWURRI#HQ#PLQHUDDOULMN# +PLQHURWURRI,#DDQ#HXWURRI1
'DW# LV# NOLQNNODUH# RQ]LQ1# 9HUGHU# LV# 30ULMN# HUJ# RQGXLGHOLMN=# KHW# JDDW# HURP# GDW# GH
%(6&+,.%$$5+(,'#ODDJ#LV/#QLHW#GH#WRWDOH#FRQFHQWUDWLH1#$O#PHW#DO#HHQ#]HHU#PRHL]DPH#WDEHO/
GLH# YRRU#HHQ#JURRW#GHHO#QLHW# LQJHYXOG# NDQ#ZRUGHQ#RS#EDVLV# YDQ#PHWLQJHQ1#'H# RQGHU]RHNHU
YHUZDFKW#GDW#GH#PHHVWH#PHQVHQ#KLHU#]XOOHQ#JDDQ#JRNNHQ/#QHW#DOV#(OOHQEHUJ1
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'H#EHKHHUGHUV#JDYHQ#DOV#UHDFWLH=
0# 6SHFLDDO#VWUHYHQ#QDDU#HHQ#QDWXXUGRHOW\SH#ZHUNW# IUXVWUHUHQG1#3UREHHU#JHZRRQ#HHQ#KDDOEDDU

YRHGVHODUPH#VLWXDWLH#WH#KHUVWHOOHQ#HQ#WH#EHKRXGHQ#HQ#ZDFKW#PDDU#DI#ZDW#HU#NRPW1#:DW#MH#YHU0
YROJHQV#NULMJW#KDQJW#VWHUN#DI#YDQ#YHUYROJEHKHHU#QD#GH#LQJUHSHQ1

0# (pQ#EHKHHUGHU#KHHIW#KLHU#SHUVRRQOLMN#JHHQ#RQGHU]RHNVHUYDULQJ#PHH/#PDDU#YROJHQV#KHP# LV#HU
LQ#GH# OLWHUDWXXU#ZHO#KHW#HHQ#HQ#DQGHU#RYHU#QD#WH#]RHNHQ1#2QGHU]RHNHUV#]XOOHQ#YDVW#VWHHNKRX0
GHQGH#PHQLQJHQ#NXQQHQ#JHYHQ1

0# (pQ#EHKHHUGHU#NHQW#HHQ#DDQWDO#YDQ#GH]H#YHJHWDWLHV#QLHW#YROGRHQGH#RP#HU#HHQ#XLWVSUDDN#RYHU
WH#GRHQ1#+HW#RQWEUHNHQ#YDQ#FRPPHQWDDU#GXLGW#GXV#QLHW#RS#KHW#ZqO#NXQQHQ#YRRUNRPHQ#RQGHU
IRVIDDWULMNH#RPVWDQGLJKHGHQ1#'H#EHKHHUGHU# LV#GDDUQDDVW#XLWJHJDDQ# YDQ#EHVFKLNEDDU# IRVIDDW
DOV#XLWJDQJVSXQW#YRRU#*IRVIDDWDUP*1

61715# 6RRUWHQULMNGRP#HQ#30JHKDOWH
6RRUWHQULMNGRP# LV#JHUHODWHHUG#DDQ#GH# IRVIDDWEHVFKLNEDDUKHLG# LQ#GH#ERGHP1#'H#EHSDOLQJ#YDQ#KHW
RSWLPDOH# QXWULsQWHQWUDMHFW# LV# EHODQJULMN# YRRU# KHW# KHUVWHO# YDQ# GH# VRRUWHQGLYHUVLWHLW# RPGDW# KHW# GH
NDQVHQ#DDQJHHIW#YRRU#GH# UHDOLVHHUEDDUKHLG#HUYDQ# >0F&UHD#HW#DO1/#5334D>#*LOEHUW/#5333@1#)RVIDDW
ZRUGW#JH]LHQ#DOV#HHQ#VOHXWHOIDFWRU#GLH#EHSDOHQG# LV#YRRU#KHW# UHVLGX#DDQ#ERGHPYUXFKWEDDUKHLG# LQ
ODQGERXZJURQGHQ# >0DUUV#)#*RXJK/#4<;<>#*RXJK#)#0DUUV/#4<<3#D/E@1# ,Q#PHHUGHUH#VWXGLHV# LV#EH0
VFKUHYHQ#GDW#KHW#30JHKDOWH# LQ#GH#ERGHP#HHQ#VOHXWHOIDFWRU# LV#YRRU#GH#VRRUWHQGLYHUVLWHLW#HQ#GURJH
VWRI#SURGXFWLH#YDQ#JUDVODQGHQ# >:LOOLDPV#HW#DO1/# 4<<6>#.LUNKDP#HW#DO1/# 4<<9>#2RPHV#HW#DO1/# 4<<9>
-DQVVHQ#HW#DO1/#4<<;>#9DQ#GHQ#%URHN/#4<<;>#6QRZ#HW#DO1/#4<<:@1#'RRU#EHPHVWLQJ#ZRUGW#YDQ#GH#WRH0
JHYRHJGH#QXWULsQWHQ#3#KHW#PLQVW#RSJHQRPHQ/#GH#ODJH#RSORVEDDUKHLG/#GH#VWHUNH#ELQGLQJ#YDQ#3#DDQ
GH#ERGHP#HQ#GH#ODJH#XLWVSRHOLQJ#YDQ#3#]LMQ#GH#RRU]DNHQ#YDQ#3#DFFXPXODWLH#LQ#GH#ERGHP#>0DUUV#HW
DO1/#4<<4>#7DOORZLQ#HW#DO1/#4<<;@1

&KDPEHUV#HW#DO1/# >4<<<@#EHVFKUHYHQ# YDQ# 8:;#JUDVODQGORFDWLHV#GH#ERGHP#HQ#GH#ERWDQLVFKH# VD0
PHQVWHOOLQJ#LQ#(QJHODQG#HQ#:DOHV1#+HW#EHWURI#XLWHHQORSHQGH#YHJHWDWLHW\SHQ=#NDONULMN/#PHVRWURRI#HQ
]XXU#JUDVODQG/#YHQHQ/#KHLGH/#PRHUDV#HQ#ERVVHQ1#2YHU#KHW#DOJHPHHQ#ZDV# LQ#PDWLJ# YRHGVHOULMNH
JUDVODQGHQ#GH#ERWDQLVFKH#ULMNGRP#LQYHUV#JHUHODWHHUG#DDQ#GH#EHVFKLNEDDUKHLG#YDQ#3/#JHPHWHQ#DOV
302OVHQ>#GH#JURRWVWH#VRRUWHQULMNGRP#ZHUG#JHYRQGHQ#EHQHGHQ#43#PJ#3#/04#+ILJXXU#5,1

)LJ1#51# 6RRUWHQULMNGRP#+\0DV/#P05,#LQ#UHODWLH#WRW#GH#EHVFKLNEDUH#KRHYHHOKHLG#3/#JHPHWHQ#DOV#30
2OVHQ#+[0DV/#PJ#3#NJ04,>#8LW=#&KDPEHUV#HW#DO1/#>4<<<@1
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6WUHVV#WROHUDQWH#VRRUWHQ#ZHUGHQ#DOOHHQ#ELM#ODJH#ZDDUGHQ#YDQ#302OVHQ#JHYRQGHQ#+NODVVH#]HHU#ODDJ
>?43@#HQ#ODDJ#>43048@,1#:DQQHHU#GH#EHVFKLNEDDUKHLG#YDQ#3#KRRJ#ZDV#HQ#GLH#YDQ#1#ODDJ#GDQ#ZHUG
HHQ#VWHUNH#GRPLQDQWLH#YDQ#ZLWWH#NODYHU#+10ELQGHU,#JHYRQGHQ>#GH#RPJHNHHUGH#VLWXDWLH#+3#ODDJ#HQ#1
KRRJ,#JHHIW#GXV#PHHU#NDQVHQ#RS#ERWDQLVFKH#ULMNGRP1#8LW#GH#VWXGLH#ZHUG#JHFRQFOXGHHUG#GDW#ZDQ0
QHHU#GH#EHVFKLNEDDUKHLG#YDQ#]RZHO#3#DOV#.#ODDJ#LV/#GH#NDQV#RS#HHQ#JURWH#VRRUWHQULMNGRP#JURWHU#LV
GDQ#ZDQQHHU#DOOHHQ#3#RI#.#ZHLQLJ#EHVFKLNEDDU#LV1

(HQ#VWXGLH#GLH#YHUJHOLMNEDDU#LV#PHW#GLH#YDQ#&KDPEHUV#HW#DO1#ZHUG#XLWJHYRHUG#GRRU#*LOEHUW/#>5333@1
2S#44#PDWLJ#YRHGVHOULMNH#JUDVODQGHQ#LQ#(QJHODQG#ZHUGHQ#LQ#WRWDDO#48:#PRQVWHUV#JHQRPHQ#HQ#JH0
DQDO\VHHUG#RS#302OVHQ>#GDDUQDDVW#ZHUG#GH#VRRUWHQULMNGRP#YDQ#GH# ORFDWLHV#EHSDDOG1#,Q#ILJXXU#6#LV
YRRU#GH#YHUVFKLOOHQGH#WHUUHLQHQ#DDQJHJHYHQ#ZDW#GH#UDQJH#LV#DDQ#JHPHWHQ#JHKDOWHQ#DDQ#302OVHQ/
HQ#GH#UDQJH#LQ#VRRUWHQULMNGRP1#8LW#GH#ILJXXU#EOLMNW#GDW##EHQHGHQ#43#PJ#NJ04#GH#PHHVW#VRRUWHQULMNH
SOHNNHQ#ZHUGHQ#JHYRQGHQ#+QU1#6/#5HXNJUDV#0#%RVRRLHYDDUVEHN>#QU1#7/#*URWH#YRVVHQVWDDUW#0#*URWH
SLPSHUQHO>#QU1#8/#.DPJUDV#0#=ZDUW#NQRRSNUXLG>#QU1#;/#.DPJUDV#0#'RWWHUEORHP,1#9RRU#]RYHU#EHNHQG
EHVWDDQ#YRRU# LQ#1HGHUODQG#YRRUNRPHQGH#YHJHWDWLHV#JHHQ#JHJHYHQV#ZDDUPHH#HHQ# ILJXXU#]RDOV#6
JHFRQVWUXHHUG#NDQ#ZRUGHQ1

4 $UUKHQDWKHUXP#HODWLXV )UDQV#UDDLJUDV
6 $QWKR[DQWKXP#RGRUDWXP 5HXNJUDV
6 *HUDQLXP#V\OYDWLFXP %RVRRLHYDDUVEHN
7 $ORSHFXUXV#SUDWHQVLV *URWH#YRVVHQVWDDUW
7 6DQJJXLVRUED#RIILFLQDOLV *URWH#SLPSHUQHO
8 &HQWDXUHD#QLJUD =ZDUW#NQRRSNUXLG
8/9/; &\QRVXUXV#FULVWDWXV .DPJUDV
9/: /ROLXP#SHUHQQH (QJHOV#UDDLJUDV
; &DOWKD#SDOOXVWUXV 'RWWHUEORHP
44 3RWHQWLOOD#DQVHULQD =LOYHUVFKRRQ>#YRFKWLJ#ZHLODQG
44 )HVWXFD#UXEUD 5RRG#]ZHQNJUDV>#YRFKWLJ#ZHLODQG
44/46 $JURVWLV#VWRORQLIHUD )LRULQJUDV>#YRFKWLJ#ZHLODQG
45 )HVWXFD#DUXQGLQDFHD 5LHW]ZHQNJUDV>#EUDN#YRFKWLJ#ZHLODQG
46 $ORSHFXUXV#JHQLFXODWXV *HNQLNWH#YRVVHQVWDDUW>#YRFKWLJ#ZHLODQG

)LJ1#61 6RRUWHQULMNGRP#+\0DV/#VRRUWHQ#P05,#LQ#UHODWLH#WRW#GH#EHVFKLNEDUH#KRHYHHOKHLG#3/#JHPH0
WHQ#DOV#302OVHQ#+[0DV/#PJ#3#NJ04,#YRRU#44#ORFDWLHV1
'H#RS#GH#ORFDWLHV#YRRUNRPHQGH#VRRUWHQ#VWDDQ#LQ#KHW#RYHU]LFKW>#QDDU=#*LOEHUW/#>5333@1

3
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,Q#PHVRWURIH#JUDVODQGHQ#YRQGHQ#0F&UHD#HW#DO1/#>5334D@#GDW#GH#KRRJVWH#VRRUWHQULMNGRP#YRRUNZDP
ELM# ODJH#30JHKDOWHQ#YDQ#?#:3#PJ#H[WUDKHHUEDDU#3#NJ04# +7UXRJ¶V#H[WUDFWLH,1#'H]H#ZDDUGHQ#NRPHQ
JRHG#RYHUHHQ#PHW#ZDW#-DQVVHQ#HW#DO1/#>4<<;@#YRQGHQ1#=LM#JDYHQ#HHQ#RYHU]LFKW#YDQ# IRVIDDWJHKDOWH
HQ#VRRUWHQULMNGRP#LQ#JUDVODQGHQ#YDQ#PHHUGHUH#ODQGHQ#LQ#(XURSD1#8LW#KXQ#DQDO\VH#FRQFOXGHHUGHQ
]LM#GDW#DOV#GH#ERGHP#HHQ#30JHKDOWH#YDQ#73#PJ#3#NJ04#+1+7$F0('7$#H[WUDFWLH,#EH]LW/#GH#KRRJVWH
GLYHUVLWHLW#ZRUGW#JHKDDOG1#9ROJHQV#WDEHO#4#NRPW#GH]H#ZDDUGH#YDQ#73#RYHUHHQ#PHW#FD1#46#PJ#2OVHQ
3#NJ041#7DOORZLQ#)#-HIIHUVRQ/# >4<<<@#FRQFOXGHHUGHQ#XLW#GH]HOIGH#GDWDVHW#GDW#GH#KRRJVWH#VRRUWHQ0
ULMNGRP#ELM# 63#PJ#3# NJ04# +1+7$F0('7$#H[WUDFWLH,/#RYHUHHQNRPHQ#PHW# FD# 44#PJ#2OVHQ#3# NJ041
+LHUELM#PRHW#HFKWHU#ZRUGHQ#RSJHPHUNW#GDW#GH#KRRJVWH#GLYHUVLWHLW#JHNRSSHOG#ZDV#DDQ#HHQ#VSHFLILH0
NH# ORFDWLH/#RS#DQGHUH# ORFDWLHV#ZHUG#GH#KRRJVWH#GLYHUVLWHLW#EHUHLNW#ELM# ODJHUH#JHKDOWHQ#DDQ#H[WUD0
KHHUEDDU#31
*HHUWV#)#2RPHV/# >5333@#YHUPHOGHQ#JHKDOWHQ#DDQ#30H[WUDKHHUEDDU#YROJHQV#GH#30$O#PHWKRGH# LQ
KHW#:DJHQLQJVH# %LQQHQYHOG1# 'H#PHWLQJHQ# ZHUGHQ# XLWJHYRHUG# LQ# GH# SHULRGH# 4<7304<93/# WRHQ
EODXZJUDVODQGHQ#GDDU#YHHO#YRRUNZDPHQ1#+HW#JHKDOWH#ZDV#GHVWLMGV#JHPLGGHOG#43#+:0046,#PJ#3528
SHU#433#J#JURQG/#ZDW#DOV#]HHU#ODDJ#ZRUGW#JHFODVVLILFHHUG1#3HUFHOHQ#GLH#LQ#ODQGERXZNXQGLJ#JHEUXLN
ZDUHQ#JHZHHVW#HQ#YDQDI#4<::#ZHUGHQ#YHUVFKUDDOG#JDYHQ#HHQ#DIQDPH#WH#]LHQ#YDQ#7<#QDDU#4<#PJ/
HQ#ZDUHQ#GXV#QD#UXLP#53#MDDU#QRJ#QLHW#RS#KHW#RXGH#QLYHDX1

'RRU# 5RHORIV# HW# DO1/# >4<<6@# ZHUGHQ# JHGXUHQGH# GH# SHULRGH# 4<<304<<6# LQ# KHLGH# HQ# VFKUDDO0
JUDVODQGHQ#WH#%UHNOHQNDPS#JHKDOWHQ#JHPHWHQ#YDQ#RQGHU#PHHU#1+7.#HQ#3# LQ#ZDWHUH[WUDFWHQ#YDQ
GH#ERGHP1#,Q#WDEHO#5#LV#YRRU#HHQ#GULHWDO#YHJHWDWLHV#KHW#JHPLGGHOGH#JHKDOWH#YDQ#EHLGH#LRQHQ#RSJH0
QRPHQ1#(HQ#KRRJ#JHKDOWH#DDQ#1+7.# LQ#HHQ#ZDWHUH[WUDFW#ZLMVW#RS#QDWWH#RPVWDQGLJKHGHQ#ZDDU#GH
RP]HWWLQJ#QDDU#QLWUDDW#LV#JHUHPG/#HQ#GH#EHVFKLNEDDUKHLG#YDQ#3#NDQ#WRHQHPHQ#GRRUGDW#LM]HU#JHUH0
GXFHHUG#ZRUGW#HQ#KHW#KLHUDDQ#JHERQGHQ#3# LQ#RSORVVLQJ#JDDW1#'H#JHPHWHQ#JHKDOWHQ#DDQ#ZDWHUH[0
WUDKHHUEDDU#3# ]LMQ# ]HHU# ODDJ/# RPJHUHNHQG# YDULsUHQ# GH]H# YDQ# 31348# WRW# 319#PJ# NJ04# JURQG1#'H
JHEUXLNWH#PHWKRGH=# :3#J# YHOGYRFKWLJH# JURQG# 4# XXU# VFKXGGHQ#PHW# 533#PO# GXEEHO# JHGLVWLOLVHHUG
ZDWHU#JHYROJG#GRRU#DIFHQWULIXJHUHQ#ELM#431333#J#+5RHORIV/#SHUV1#PHG1,/#]DO#HUWRH#ELMGUDJHQ#GDW#YHHO
ODJHUH#ZDDUGHQ#JHPHWHQ#ZHUGHQ#YRRU#ZDWHUH[WUDKHHUEDDU03#GDQ#YROJHQV#GH# LQ#GH# ODQGERXZ#JH0
EUXLNHOLMNH#3Z0PHWKRGH1#%LM#GH]H#PHWKRGH#ZRUGW#JHZHUNW#PHW# OLFKW#FHQWULIXJHUHQ>#GH]H#GULH#IDFWR0
UHQ#]RUJHQ#YRRU#HHQ#KRJHU#JHPHWHQ#JHKDOWH#DDQ#H[WUDKHHUEDDU#3#+]LH#RRN#WDEHO#4,1

7DEHO#51 6RRUWHQVDPHQVWHOOLQJ#HQ#ZDWHUH[WUDKHHUEDDU#1+7.#HQ#3#+=0RO#NJ04#GURJH#JURQG,#LQ#GH
ERGHP#WH#%UHNOHQNDPS#LQ#4<<304<<6#+QDDU=#>5RHORIV#HW#DO1/#4<<6/#ILJ1#7@,1

6RRUWHQ 9HJHWDWLH 1+7. 3

3HGLFXODULV#V\OYDWLFD#++HLGHNDUWHEODG,
9DOHULDQD#GLRLFD#+.OHLQH#YDOHULDDQ,
6XFFLVD#SUDWHQVLV#+%ODXZH#NQRRS,
'DFW\ORUKL]D#PDFXODWD#+*HYOHNWH#RUFKLV,

.OHLQH#]HJJHQ#HQ
%LH]HQNRSSHQ0#SLMSHVWURRWMH

83#0#<3 8#0#:

&DUH[#VSS1#+*HZRQH#]HJJH, 4<3 47

(ULFD#WHWUDOL[#+'RSKHLGH,
&DOOXQD#YXOJDULV#+6WUXLNKHLGH,
0ROLQLD#FDHUXOHD#+3LMSHVWURRWMH,

KHLGH 483 53

9HUJHOLMNEDUH#PHWLQJHQ#ZHUGHQ#XLWJHYRHUG#LQ#3XQWKXL]HQ>#RRN#KLHU#ZHUGHQ#YHUVFKLOOHQ#JHYRQGHQ#LQ
GH#VRRUWHQVDPHQVWHOOLQJ#HQ#JHKDOWHQ#DDQ#ZDWHUH[WUDKHHUEDDU#1+7.#HQ#3#+]LH#WDEHO#6,/#GH#KRRJVWH
JHKDOWHQ#DDQ#3#YLHOHQ#RRN#KLHU#VDPHQ#PHW#KRJH#JHKDOWHQ#DDQ#1+7.1
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7DEHO#61 6RRUWHQVDPHQVWHOOLQJ#HQ#ZDWHUH[WUDKHHUEDDU#1+7.#HQ#3#+=0RO#NJ04#GURJH#JURQG,#LQ#GH
ERGHP#WH#3XQWKXL]HQ#LQ#4<<304<<6#+QDDU=#>5RHORIV#HW#DO1/#4<<6/#ILJ1#8@,1

6RRUWHQ 9HJHWDWLH 1+7. 3

/\VLPDFKLD#YXOJDULV#+:HGHULN, VFKUDDOJUDVODQG ;< 5
*HQWLDQD#SQHXPRQDQWKH#+.ORNMHVJHQWLDDQ, VFKUDDOJUDVODQG 5< :
&LUVLXP#GLVVHFWXP#+6SDDQVH#UXLWHU,
3HGLFXODULV#V\OYDWLFD#++HLGHNDUWHOEODG,
*HQWLDQD#SQHXPRQDQWKH#+.ORNMHVJHQWLDDQ,
#3DUQDVVLD#SDOXVWULV#+3DUQDVVLD,

VFKUDDOJUDVODQG 58#0#6: 5

&LUVLXP#GLVVHFWXP#+6SDDQVH#UXLWHU,
*HQWLDQD#SQHXPRQDQWKH#+.ORNMHVJHQWLDDQ,

VFKUDDOJUDVODQG ;3 5

*HQWLDQD#SQHXPRQDQWKH#+.ORNMHVJHQWLDDQ,
&DOOXQD#YXOJDULV#+6WUXLNKHLGH,

QDWWH#KHLGH 65 43

&DOOXQD#YXOJDULV#+6WUXLNKHLGH,
0ROLQLD#FDHUXOHD#+3LMSHVWURRWMH,
(ULFD#WHWUDOL[#+'RSKHLGH,

QDWWH#KHLGH 43< <

(ULFD#WHWUDOL[#+'RSKHLGH,
&DOOXQD#YXOJDULV#+6WUXLNKHLGH,

QDWWH#KHLGH 63; 59

0ROLQLD#FDHUXOHD#+3LMSHVWURRWMH,
(ULFD#WHWUDOL[#+'RSKHLGH,

GURJH#KHLGH 699 5<

2P]HWWLQJ#YDQ#YRRU#GH# ODQGERXZ#JHVFKLNW#JHPDDNWH#JUDVODQGHQ#EHWHNHQW#GDW#VWHUN#FRPSHWLWLHYH
VRRUWHQ#DOV#(QJHOV#UDDLJUDV#+/ROLXP#SHUHQQH,#HQ#:LWWH#NODYHU#+7ULIROLXP#UHSHQV,#YHUYDQJHQ#PRH0
WHQ#ZRUGHQ#GRRU#GH#GRHOVRRUWHQ#>&KDPEHUV#HW#DO1/#4<<<@1#(QJHOV#UDDLJUDV#NRPW#YRRU#ELM#KRJH#JH0
KDOWHQ#DDQ#./#:LWWH#NODYHU#NRPW# MXLVW#YRRU#ELM# ODJHUH#1/#HQ#KRJH#30JHKDOWHQ#]RDOV#KHW#JHYDO# LV#ELM
PHHU#10ELQGHQGH#VRRUWHQ#>*LOEHUW/#5333@1#$QGHUH#VWXGLHV#YDQ#*RXJK#)#0DUUV/#>4<<3E@>#&KDPEHUV/
>4<<:@>#0F.HQ]LH#)#3HHO/# >4<<:@>#3\ZHOO#HW#DO1/# >4<<<@#EHYHVWLJHQ#GH]H#K\SRWKHVH1#2P#GH#GRPL0
QDQWLH#YDQ#VWLNVWRIELQGHQGH#SODQWHQ# WH# UHGXFHUHQ# LV#GXV#ZDDUVFKLMQOLMN#HHQ#YHUODJLQJ#YDQ#KHW#30
JHKDOWH#RI#HHQ#YHUKRJLQJ#YDQ#KHW#10JHKDOWH#YDQ#GH#ERGHP#QRRG]DNHOLMN1

61716# 9HJHWDWLH#HQ#30OLPLWDWLH
1DDVW#GH#UHODWLH#WXVVHQ#ODJH#30JHKDOWHQ#HQ#VRRUWHQULMNGRP#RI#KHW#YRRUNRPHQ#YDQ#YHJHWDWLHW\SHQ#LV
HU#RRN#HHQ#UHODWLH#JHYRQGHQ#WXVVHQ#30OLPLWDWLH#HQ#YHJHWDWLHW\SHQ1#2QGHU#30OLPLWDWLH#ZRUGW#YHUVWDDQ
GDW#GH#YHJHWDWLH#GRRU#3#EHSHUNW#ZRUGW# LQ#GH#DFWXHOH#JURHL1#7RHYRHJLQJ#YDQ#3#DDQ#GH#ERGHP#]DO
GDQ#HHQ#WRHQDPH# LQ#GH#ELRPDVVD#YDQ#GH#YHJHWDWLH# WRW#JHYROJ#KHEEHQ1#6RRUWHQULMNGRP# LV#JHUHOD0
WHHUG#DDQ#HHQ#ODJH#ELRPDVVDSURGXFWLH#HQ#HHQ#ODJH#QXWULsQWHQULMNGRP1#(HQ#HIILFLsQWH#PHWKRGH#RP
HHQ#ODJH#ELRPDVVDSURGXFWLH#WH#EHUHLNHQ#LV#RP#KHW#PLQVW#EHVFKLNEDUH#QXWULsQW#QRJ#YHUGHU#WH#YHUOD0
JHQ#]RGDW#KHW#OLPLWHUHQG#ZRUGW1#6WXGLH#QDDU#OLPLWDWLH#LQ#UHODWLH#WRW#GH#YHJHWDWLH#LV#GDDUELM#QRRG]DNH0
OLMN1# 30JHOLPLWHHUGH# YHJHWDWLHV# ]LMQ# DDQJHSDVW# DDQ# RPVWDQGLJKHGHQ# ZDDUELM# 3# LQ# ODJH
KRHYHHOKHGHQ#EHVFKLNEDDU#NRPW1#/LPLWDWLH#GRRU#3# LV#JHFRUUHOHHUG#DDQ#HHQ#FRPSOH[#YDQ# IDFWRUHQ
>9DQ#'XUHQ#)#3HJWHO/#5333@1

+HW#EHVWXGHUHQ#YDQ#OLPLWDWLH#NDQ#JHEHXUHQ#LQ#KHW#YHOG#RI#LQ#KHW#ODERUDWRULXP1#'H#JURHL#YDQ#YHJHWD0
WLH#ZRUGW#EHVWXGHHUG#]RQGHU#WRHYRHJLQJ#YDQ#1/#3#RI#.#+FRQWUROH,/#QD#WRHYRHJLQJ#YDQ#13./#13/#1.
RI#3.1#(HQ#SUREOHHP#YDQ#YHOGVWXGLH#NDQ#]LMQ#GDW#EHKHHUGHUV#YDDN#QLHW# WRHVWDDQ#RP#PHVWVWRIIHQ
WRH#WH#YRHJHQ# LQ#KHW#YHOG#>9DQ#'XUHQ#)#3HJWHO/#5333@1#,Q#GDW#JHYDO#NXQQHQ#RRN#PRQVWHUV#YDQ#GH
]RGH# LQ# KHW# ODERUDWRULXP#ZRUGHQ# EORRWJHVWHOG# DDQ# YRHGLQJVRSORVVLQJHQ# YROJHQV# KHW# ERYHQJH0
QRHPGH#VFKHPD#>2OII#)#3HJWHO/#4<<7@1
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(HQ#DQGHU#SUREOHHP#ELM#YHOGVWXGLHV#LV#GDW#KHW#WRHYRHJHQ#YDQ#3#DDQ#HHQ#ERGHP#QLHW#QRRG]DNHOLMN
OHLGW#WRW#HHQ#YHUKRRJGH#EHVFKLNEDDUKHLG#YDQ#31#:DQQHHU#HHQ#JURQG#3#VWHUN#YDVWOHJW/#ZDW#OHLGW#WRW
HHQ# ODJH#EHVFKLNEDDUKHLG/#GDQ#ZRUGW#KHW# WRHJHGLHQGH#3#RRN#YDVWJHOHJG#HQ#GH#EHVFKLNEDDUKHLG
YRRU#GH#YHJHWDWLH#QLHW#RI#QDXZHOLMNV#YHUKRRJG1#'H#JURHL#ZRUGW#KLHUGRRU#QLHW#JHVWLPXOHHUG/#HQ#HU
NDQ#WHQ#RQUHFKWH#ZRUGHQ#JHFRQFOXGHHUG#GDW#3#QLHW#OLPLWHUHQG#LV#>2OII#)#3HJWHO/#4<<7@1#%LM#1#HQ#./
GLH#YHHO#PLQGHU#VWHUN#ZRUGHQ#YDVWJHOHJG#DDQ#GH#ERGHP/# WUHHGW#GLW#HIIHFW# YHHO#PLQGHU#RS# ]RGDW
JURHLOLPLWDWLH#GRRU#GH]H#HOHPHQWHQ#JHPDNNHOLMNHU#DDQWRRQEDDU#LV1#(HUGHU#ZHUG#RSJHPHUNW#GDW#HHQ
KRJH#EHVFKLNEDDUKHLG#YDQ#3#GH#JURHL#YDQ#10ELQGHQGH#SODQWHQ#VWLPXOHHUW#HQ#GDDUGRRU#10OLPLWDWLH
WHJHQJDDW1#2PJHNHHUG#JHHIW#HHQ#ODJH#EHVFKLNEDDUKHLG#YDQ#3#GXV#HHQ#JURWHUH#NDQV#RS#10OLPLWDWLH1
&RQFOXGHUHQG=#KHW#QLHW#DDQWRRQEDDU#]LMQ#YDQ#30OLPLWDWLH#ZLO#QLHW#]HJJHQ#GDW#GH]H#QLHW#EHVWDDW/#HQ
10OLPLWDWLH#NDQ#KHW#JHYROJ#]LMQ#YDQ#HHQ#ODJH#EHVFKLNEDDUKHLG#YDQ#3#YRRU#VWLNVWRIELQGHQGH#VRRUWHQ1

,Q#EHHNGDOJUDVODQGHQ#YDQ#GH#'UHQWVH#$D/#ZDDUELM#JHVWRSW# LV#PHW#EHPHVWHQ#HQ#KHW#PDDLHQ#HQ#DI0
YRHUHQ#QRJ#VWHHGV#SODDWVYLQGW/#]LMQ#QXWULsQWHQ# OLPLWHUHQG#YRRU#GH#JURHL# >2OII#)#3HJWHO/#4<<7@1#'H
OLPLWDWLH#KDQJW#DI#YDQ#GH#WLMGVGXXU#GDW#GH#JUDVODQGHQ#QLHW#PHHU#EHPHVW#]LMQ1#*UDVODQGHQ#ZDDULQ#KHW
EHPHVWHQ#UHFHQWHOLMN#+5#MDDU#JHOHGHQ,#JHVWRSW#LV/#]LMQ#]RZHO#1#DOV#3#JHOLPLWHHUG1#1D#YHUORRS#YDQ#WLMG
ZRUGHQ#PHHU#SODDWVHQ#30JHOLPLWHHUG# +9#HQ# 4<# MDDU,1# ,Q#JUDVODQG#ZDW#KHW# ODQJVW#QLHW#PHHU#ZRUGW
EHPHVW/#EOLMNHQ#]RZHO#1/#3#DOV#.#OLPLWHUHQG#+78#MDDU,1

%HKDOYH#XLW#EHPHVWLQJVH[SHULPHQWHQ#NDQ#RRN#GRRU#JHZDVDQDO\VHV#HHQ# LQGUXN#ZRUGHQ#YHUNUHJHQ
YDQ#OLPLWHUHQGH#QXWULsQWHQ1#+LHUELM#ZRUGW#HUYDQ#XLWJHJDDQ#GDW#YRRU#JHZDVPDWHULDDO#HU#HHQ#RSWLPDOH
YHUKRXGLQJ#EHVWDDW# YDQ#GH# YHUKRXGLQJ# WXVVHQ#1/#3# HQ#.1#3HJWHO# HW# DO1/# >4<<9@# JHYHQ# NULWLVFKH
ZDDUGHQ# YRRU# GH#.23/#123/# HQ#12.# UDWLR# LQ# JHZDVPDWHULDDO#ZDDUXLW# NDQ#ZRUGHQ# KHUOHLG#ZHONH
QXWULsQWHQ#OLPLWHUHQG#]LMQ#YRRU#GH#SURGXFWLYLWHLW=

.0OLPLWDWLH= 12.#!# 4/5
.23# ?# ;/9

10OLPLWDWLH= 123#?#47
30OLPLWDWLH= 123#!#49

,Q#EODXZJUDVODQGHQ# +&LUVLR#GLVVHFWL# 0#0ROLQLHWXP,# LQ#GH#*DJHOSROGHU# +1HGHUODQG,#ZHUG#GRRU#9DQ
GHQ#%URHN/#>4<<;@#RS#YHUGURRJGH#SOHNNHQ#HHQ#KRJHUH#ELRPDVVD/#HQ#HHQ# ODJHUH#1=30UDWLR#YDQ#GH
YHJHWDWLH#JHYRQGHQ#GDQ#RS#GH#QLHW#YHUGURRJGH#SODDWVHQ#+]LH#WDEHO#7,1#'H]H#UDWLR#JHHIW#DDQ#GDW#RS
GH#YHUGURRJGH#SOHNNHQ#GH#JURHL#GRRU#1/#HQ#RS#KHW#EODXZJUDVODQG#GH#JURHL#GRRU#3#ZRUGW#JHOLPL0
WHHUG1

7DEHO#71 5HODWLH#WXVVHQ#VRRUWHQVDPHQVWHOOLQJ/#ELRPDVVD#HQ#1=30UDWLR#YDQ#GH#YHJHWDWLH#+XLW=#>9DQ
GHQ#%URHN/#4<<;@,1

6RRUWHQ 9HJHWDWLH %LRPDVVD
+J#P05,

1=3#UDWLR
YHJHWDWLH

+ROFXV#ODQDWXV#+*HVWUHHSWH#ZLWERO,
3ODQWDJR#ODQFHRODWD#+6PDOOH#ZHHJEUHH,
5DQXQFXOXV#DFULV#+6FKHUSH#ERWHUEORHP,
5XPH[#DFHWRVD#+9HOG]XULQJ,

YHUGURRJG#JUDVODQG 5;<06:4 43046

&DUH[#SDQLFHD#+%ODXZH#]HJJH,
-XQFXV#FRQJORPHUDWXV#+%LH]HQNQRSSHQ,
6XFFLVD#SUDWHQVLV#+%ODXZH#NQRRS,

EODXZJUDVODQG 4690545 49053
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61717# 9HJHWDWLH#HQ#QXWULsQWHQYHUKRXGLQJ#LQ#GH#ELRPDVVD
.HPPHUV#HW#DO1/#>5334@#RQGHU]RFKWHQ#LQ#6<#ORFDWLHV#LQ#VFKUDDOJUDVODQGHQ#GH#QXWULsQWHQJHKDOWHQ#HQ
ELRPDVVDSURGXFWLH1#2S# EDVLV# YDQ# QXWULsQWUDWLR*V# LQ# KHW# JHZDV# YROJHQV#3HJWHO# HW# DO1/# >4<<9@# HQ
.RHUVHOPDQ#HQ#0HXOHPDQ/#>4<<9@#ZHUGHQ#YDQ#GH]H#GDWDVHW#OLPLWHUHQGH#IDFWRUHQ#EHSDDOG1#)LJXUHQ
7D#HQ#7E#JHYHQ#HHQ#RYHU]LFKW#YDQ#JHPHWHQ#10/#30#HQ#.0JHKDOWHV# LQ#KHW#JHZDV#HQ#GH#GDDUXLW#DI0
JHOHLGH#EHSHUNLQJHQ1#8LW# ILJXXU# 7E#EOLMNW#GDW#DOOH#30EHSHUNWH# VWDQGSODDWVHQ# +123#!49,# WHYHQV#.0
EHSHUNW#]LMQ#+12.#!#4/5,1#'H#VWDQGSODDWVHQ#PHW#47?123?49#EOLMNHQ#DOOHPDDO#.0EHSHUNW#WH#]LMQ#+12.
!4/5,1#'H#VWDQGSODDWVHQ#PHW#10EHSHUNLQJ# +123# ?47,#EOLMNHQ# YRRU#HHQ#EHODQJULMN#GHHO# WHYHQV#.0
EHSHUNW# WH# ]LMQ# +12.# !4/5,1# 6OHFKWV# HHQ# JHULQJ# DDQWDO# VWDQGSODDWVHQ# KHHIW# XLWVOXLWHQG# HHQ# 10
EHSHUNLQJ1#+HW#DOJHPHQH#EHHOG#LV#GDW#HU#VOHFKWV#LQ#HQNHOH#JHYDOOHQ#VSUDNH#YDQ#LV#GDW#ppQ#QXWULsQW
EHSHUNHQG# LV1#(U# LV#PHHVWDO#VSUDNH#YDQ#FR0OLPLWDWLH/#ZDDUELM#HHQ#JURWH#JURHS#1..#HQ#HHQ#JURWH
JURHS#3..0JHOLPLWHHUGH#VWDQGSODDWVHQ#LV#WH#RQGHUVFKHLGHQ1

)LJ1#7D1 1XWULsQWJHKDOWHV#+1/#3,#HQ#GDDUXLW#DIJHOHLGH# OLPLWHUHQGH#IDFWRUHQ# LQ#JUDVODQGYHJHWDWLHV
+XLW=#>.HPPHUV#HW#DO1/#5334@,1

)LJ1#7E1 1XWULsQWJHKDOWHV#+1/#.,#HQ#GDDUXLW#DIJHOHLGH# OLPLWHUHQGH#IDFWRUHQ# LQ#JUDVODQGYHJHWDWLHV
+XLW=#>.HPPHUV#HW#DO1/#5334@,1

618# (IIHFW#YDQ#LQUFKWLQJV0#HQ#EHKHHUVPDDWUHJHOHQ#RS#GH#30EHVFKLNEDDUKHLG

'RRU#EHPHVWLQJ# LQ#KHW#YHUOHGHQ#EHYDWWHQ# ODQGERXZJURQGHQ#JURWH#KRHYHHOKHGHQ# IRVIDDW1#9DQ#GH
WRHJHYRHJGH#PHVWVWRIIHQ#+1/#3#HQ#.,#DFFXPXOHHUW#3#KHW#VWHUNVW#LQ#GH#ERGHP=#3#ZRUGW#YDQ#GH#GULH
QXWULsQWHQ#KHW#PLQVW#RSJHQRPHQ/#KHHIW#HHQ# ODJH#RSORVEDDUKHLG/#ZRUGW# VWHUN#JHERQGHQ#DDQ#ER0
GHPGHHOWMHV#HQ#VSRHOW#QDXZHOLMNV#XLW#QDDU#KHW#JURQGZDWHU1#=RDOV#HHUGHU#JHQRHPG#ZRUGW# LQ#JUDV0
ODQGHQ#GH#KRRJVWH#VRRUWHQGLYHUVLWHLW#HQ#GH# ODDJVWH#ELRPDVVD#JHYRQGHQ#ELM# ODJH#30JHKDOWHQ1#'H
VRRUWHQVDPHQVWHOOLQJ#KDQJW#HFKWHU#DI#YDQ#KHW#QXWULsQW#GDW#EHSHUNHQG# LV#>%UDDNKHNNH#)#+RRIWPDQ
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3 8 43 48 53 58
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30EHSHUNW

123 47
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1030EHSHUNW

30EHSHUNLQJ

10EHSHUNLQJ
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3 8 43 48 53 58
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12.# #415
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4<<<@1#1DDUPDWH#PHHU#ERGHPIDFWRUHQ#OLPLWHUHQG#]LMQ#]RX#GH#VRRUWHQULMNGRP#LQ#KHW#RSWLPXP#KRJHU
NXQQHQ#]LMQ1#9RRU#KHW#KHUVWHO#YDQ#VRRUWHQULMNGRP#QD#KHW#VWRS]HWWHQ#YDQ#EHPHVWLQJ# LV#KHW#QLHW#YRO0
GRHQGH#RP#DOOHHQ#GH#ELRPDVVD# WH# YHUODJHQ#GRRU# YHUVFKUDOHQG# EHKHHU#PDDU#PRHW# HU# RRN# YRRU
ZRUGHQ#JH]RUJG#GDW#GH#YHUKRXGLQJ#WXVVHQ#GH#QXWULsQWHQ#ZRUGW#KHUVWHOG1
+HUVWHO0#HQ# LQULFKWLQJVPDDWUHJHOHQ#NXQQHQ#ELMGUDJHQ#DDQ#HHQ#VXFFHVYROOH#QDWXXURQWZLNNHOLQJ#RS
YRRUPDOLJH#ODQGERXZJURQGHQ#>9HUKDJHQ#)#YDQ#'LJJHOHQ#5334@1#'LW#JHOGW#YRRUDO#YRRU#PDDWUHJHOHQ
GLH# NXQQHQ# UHVXOWHUHQ# LQ#GH#JURHLRPVWDQGLJKHGHQ#GLH# YHUHLVW# ]LMQ# YRRU#GH#GRHOYHJHWDWLH1#1DDVW
LQULFKWLQJVPDDWUHJHOHQ#ZRUGHQ#RRN#EHKHHUVPDDWUHJHOHQ# WRHJHSDVW1#9RRUEHHOGHQ#YDQ# LQULFKWLQJV0
PDDWUHJHOHQ#]LMQ#DIJUDYHQ/#SODJJHQ/#RQWJURQGHQ#HQ#GLHSSORHJHQ1#9RRUEHHOGHQ#YDQ#EHKHHUVPDDW0
UHJHOHQ# ]LMQ# PDDLHQ# PHW# DIYRHUHQ# HQ# EHJUD]HQ1# 'H# RYHUHHQNRPVW# WXVVHQ# EHLGH# VRRUWHQ
PDDWUHJHOHQ#LV#GDW#]LM#YHUVFKUDOLQJ#RI#QXWULsQWYHUODJLQJ#WRW#JHYROJ#KHEEHQ1#+HW#HIIHFW#YDQ#GH#GLYHU0
VH#PDDWUHJHOHQ#RS#KHW#YHUODJHQ#YDQ#GH#30EHVFKLNEDDUKHLG#ZRUGW#KLHURQGHU#EHVFKUHYHQ1

61814# $IJUDYHQ2SODJJHQ2RQWJURQGHQ#+]LH#ELMODJH#$/#%/#&=#YUDDJ#;,
%LM#KHW#RP]HWWHQ#YDQ#ODQGERXZJURQG#YRRU#QDWXXURQWZLNNHOLQJ#ZRUGW#YRRU#KHW#YHUZLMGHUHQ#YDQ#HHQ
QXWULsQWHQULMNH#ERGHPODDJ#YDDN#JHNR]HQ#YRRU#KHW#YHUZLMGHUHQ#YDQ#GH#JHKHOH#YRRUPDOLJH#ERXZ0
YRRU1#'H]H#KHHIW#YHHODO#HHQ#GLNWH#YDULsUHQG#YDQ#53#WRW#73#FP1# ,V#HU#QLHW#GXLGHOLMN#VSUDNH#YDQ#HHQ
ERXZYRRU/#]RDOV# LQ#YHHQJHELHGHQ/#GDQ#]RX#HYHQWXHHO#NXQQHQ#ZRUGHQ#YROVWDDQ#PHW#KHW#YHUZLMGH0
UHQ#YDQ#8#WRW#43#FP#ERGHP#+%DISODJJHQ%/#]RDOV#YRRUKHHQ#ELM#KHLGHWHUUHLQ#ZHUG#XLWJHYRHUG,1#$DQ#GH
JHUDDGSOHHJGH#GHVNXQGLJHQ#ZHUG#GH#YUDDJ#YRRUJHOHJG#RI#PHQ#KHW#HUPHH#HHQV# LV#GDW# %DIJUDYHQ
YDQ#GH#ERXZYRRU#GH#EHVWH#PHWKRGH#LV#RP#IRVIDDW#XLW#GH#ERGHP#WH#YHUZLMGHUHQ#HQ#GDW# LQ#YHHQJH0
ELHGHQ#DISODJJHQ#HHQ#JRHGH#PDDWUHJHO#LV1#(HQ#RYHUZHJLQJ#KLHUELM#LV#GDW#XLWPLMQHQ#+]LH#RQGHU,#QLHW
RS#NRUWH#WHUPLMQ#WRW#HHQ#JHZHQVW#UHVXOWDDW#OHLGW%1

$OV#UHDFWLH#ZHUGHQ#GH#YROJHQGH#RSPHUNLQJHQ#JHPDDNW=
0# +HW#PRHW#YRRUDI#GXLGHOLMN#]LMQ#GDW#3#QD#YHUZLMGHUHQ#KHW#EHSHUNHQGH#QXWULsQW#]DO#]LMQ/#DQGHUV

ZRUGW#KHW#]RQGHU#QRRG]DDN#YHUZLMGHUG1
0# +HW#PRHW#ELM#DIJUDYHQ#YDVWVWDDQ#GDW#DO#KHW#WHYHHO#DDQ#IRVIDDW#ZRUGW#YHUZLMGHUG/#GXV#GH#QLHXZH

WRSODDJ#PRHW#YROGRHQGH#DUP#]LMQ#+HUJ#ODJH#EHVFKLNEDDUKHLG#YDQ#3,#RP#WH#YRRUNRPHQ#GDW#]LFK
RQGDQNV#GH#NRVWEDUH#RSHUDWLH#YDQ#DIJUDYHQ#WRFK#QRJ#HHQ#UXLJH#YHJHWDWLH#RQWZLNNHOW1

0# *HWZLMIHOG#ZRUGW#DDQ#GH# WLMGZLQVW#YDQ#DIJUDYHQ# WHQ#RS]LFKWH#YDQ#XLWPLMQHQ1#'RRUGDW#]RZHO#DI0
JUDYHQ#DOV#SODJJHQ#GH#]DDGEDQN#DDQWDVW/#YHUVWRRUW#GLW#GH#QDWXXUOLMNH#VXFFHVVLH=#GH]H#ZRUGW#RS
*QXO*#JH]HW1#+HW#YUDDJW#PLQVWHQV#HHQ#]R# ODQJH#SHULRGH#DOV#XLWPLMQHQ#YRRUGDW#YDQXLW#HHQ#DIJH0
JUDYHQ#VLWXDWLH#HHQ#GRHOW\SH#]LFK#KHHIW#KHUVWHOG1

0# $IJUDYHQ#NDQ#RRN#OHLGHQ#WRW#YHUOLHV#YDQ#]DDGEDQN#HQ#WRW#DDQWDVWLQJ#YDQ#GH#ERGHPVWUXFWXXU1
0# +HW#HIIHFW#YDQ#KHW#RQWEUHNHQ#YDQ#]DGHQ#LQ#GH#ERGHP#ZRUGW#RQGHUVFKDW1
0# +HW#YHUOLHV#YDQ#GH#]DDGEDQN#ZRUGW#GRRU#DQGHUHQ#JHUHODWLYHHUG#RPGDW#LQ#YHHO#JHYDOOHQ#QDXZH0

OLMNV#LQWHUHVVDQWH#]DGHQ#ZRUGHQ#DDQJHWURIIHQ#LQ#GH#WH#YHUZLMGHUHQ#ERXZYRRU/#PDDU#YRRUDO#YDQ
RQJHZHQVWH# VWRULQJVVRRUWHQ1#8LWHUDDUG#PRHWHQ# JHZHQVWH# VRRUWHQ# YDQ# RRUVSURQJ# DDQZH]LJ
]LMQ#JHZHHVW/#HHQ#ODQJH#WLMG#LQ#GH#ERGHP#KHEEHQ#NXQQHQ#RYHUOHYHQ/#HQ#QLHW#WXVVHQWLMGV#KHEEHQ
NXQQHQ#NLHPHQ#ZDDUGRRU#GH#YRRUUDDG#XLWJHSXW#LV#JHUDDNW1

0# *HEUHN#DDQ# ILQDQFLsOH#PLGGHOHQ#GLH#YRRU#DIJUDYHQ#QRGLJ#]LMQ#NDQ#RRN#GH#NHXV#EHSDOHQ#YRRU
HHQ#WUDJHUH#PDDU#NDQVULMNH#RSWLH>#GLW#RSSRUWXQLVPH#LV#QLHW#YHUNHHUG1

0# +HW#RQWZLNNHOHQ#YDQ#HHQ#+HFR,V\VWHHP#NRVW#WLMG/#GLH#PRHW#KHW#RRN#NULMJHQ1
0# 2PGDW#QDOHYHULQJ#YDQ#3# ODQJGXULJ#NDQ#]LMQ# LV#DIJUDYHQ#YDQ#GH#ERXZYRRU#YDDN#QRGLJ1#+HW# LV

DOOHHQ#GH#YUDDJ#RI#GLW#ZHUNW#YRRU#YHHQERGHPV1#,Q#YHHQERGHPV#]LW#YHHO#3#LQ#GLYHUVH#RUJDQLVFKH
IUDFWLHV#JHERQGHQ/#ZDW#]DO# OHLGHQ# WRW# ODQJH#QDOHYHULQJ#ZDDUGRRU#DISODJJHQ#RQYROGRHQGH#NDQ
]LMQ1#'LW#LV#]HNHU#KHW#JHYDO#DOV#KHW#YHUQDWWLQJVZDWHU#RQJHVFKLNW# LV=#WH#KDUG#RI#VXOIDDWULMN1#$IJUD0
YHQ#LV#LQ#YHHQJHELHGHQ#HFKWHU#PHHVWDO#JHHQ#RSWLH/#RPGDW#YHHO#YDQ#GH#QDWXXUZDDUGHQ# MXLVW# LQ
GH#NDUDNWHULVWLHNHQ#YDQ#KHW#YHHQSDNNHW#]LWWHQ1
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0# $IJUDYHQ#NDQ#QLHW#DOWLMG#]RPDDU/#DOV#UHNHQLQJ#ZRUGW#JHKRXGHQ#PHW#DQGHUH#DELRWLVFKH#RPVWDQ0
GLJKHGHQ/#ELMYRRUEHHOG#GH#JHZHQVWH#JURQGZDWHUVWDQG># YRRU#EHSDDOGH#QDWXXUGRHOW\SHQ#PRHW
GH]H#YROGRHQGH#GLHS#NXQQHQ#ZRUGHQ1

0# 3ODJJHQ#]RX#RRN#RS#PLQHUDOH#ERGHPV# IXQFWLRQHHO#NXQQHQ#]LMQ/#ELMYRRUEHHOG#RS# +SHUPDQHQW,
JUDVODQG#ZDDU#3#]LFK#VWHUN#NDQ#RSKRSHQ#LQ#GH#ERYHQVWH#43#FP#YDQ#GH#ERGHP1

0# (U#]LMQ#YHOH# IDFWRUHQ#GLH#KHW#XLWHLQGHOLMNH#VXFFHV#EHSDOHQ/#RQGDQNV#HHQ#YHUODJLQJ#YDQ#KHW#30
JHKDOWH=#GLVSHUVLH#YDQ#]DGHQ/#10JHKDOWH/#]XXUJUDDG/#VXOIDDWJHKDOWH/#,?50UDWLR#HQ#RRN#HHQ#JRHG
EHKHHU#DOV#PDDLHQ#HQ#JUD]HQ#HQ#ZDWHUSHLOEHKHHU1#0HGH#KLHUGRRU# OHLGW#KHW#YHUZLMGHUHQ#YDQ#3
QLHW#DXWRPDWLVFK#WRW#VXFFHV1

0# =RODQJ#HU#JHHQ#JHYDDU#EHVWDDW#YRRU#XLW2DIVSRHOLQJ#QDDU#KHW#RSSHUYODNWHZDWHU/#]RX# MH#ELMY1#RRN
WHYUHGHQ#NXQQHQ#]LMQ#PHW#HHQ#PLQGHU#YHHOHLVHQG#QDWXXUGRHOW\SH1

6DPHQYDWWHQG=#$OV#EHODQJULMNVWH#EH]ZDDU# YDQ#DIJUDYHQ#ZRUGW#GRRU# VRPPLJHQ# JH]LHQ# KHW# JURWH
ULVLFR#RS#KHW#YHUOLHV#YDQ#GH#]DDGEDQN1#$QGHUHQ#DFKWHQ#GH#NDQV#HFKWHU#]HHU#JHULQJ#GDW#GH#ERGHP
QRJ#ZDDUGHYRO#]DDGPDWHULDDO#EHYDW1#:DQQHHU#GH#JHZHQVWH# YHJHWDWLH#RS# NRUWH#DIVWDQG# YDQ#KHW
WHUUHLQ#QRJ#YRRUNRPW#GDQ#NDQ#YDQ#KLHUXLW#YHUVSUHLGLQJ#RSWUHGHQ/#PDDU#DQGHUV#]RX# LQ]DDL#RI#YHU0
VSUHLGLQJ#YDQ#PDDLVHO#+]LH#SDU1#6181;,#YRRU#YHVWLJLQJ#YDQ#GH#GRHOYHJHWDWLH#PRHWHQ#]RUJHQ1
2S#YHHQJURQGHQ#ZRUGW#DIJUDYHQ#XQDQLHP#DIJHZH]HQ/#GRRUGDW#PLQHUDOLVDWLH#]DO#GRRUJDDQ#HQ#RP0
GDW#YHHO#YDQ#GH#QDWXXUZDDUGHQ#MXLVW#LQ#GH#NDUDNWHULVWLHNHQ#YDQ#KHW#YHHQSDNNHW#]LWWHQ1
%RGHPDQDO\VH#OLMNW#QRRG]DNHOLMN#ELM#DIJUDYHQ/#RP#WH#YRRUNRPHQ#GDW#WH#IRVIDDWULMNH#ODJHQ#DFKWHUEOLM0
YHQ1#'LW#KHHIW#HFKWHU#SDV#]LQ#ZDQQHHU#RYHUHHQVWHPPLQJ#EHVWDDW#RYHU#ZDW# YRRU#KHW#EHWUHIIHQGH
QDWXXUGRHOW\SH#DOV#HHQ#*JHZHQVWH#EHVFKLNEDDUKHLG*#YDQ#3#ZRUGW#JH]LHQ1
'H#NRVWHQ#YDQ#DIJUDYHQ#]LMQ#KRRJ>#ZDQQHHU#GH#EHQRGLJGH#ILQDQFLsOH#PLGGHOHQ#RQWEUHNHQ#]DO#YRRU
HHQ#DQGHUH#RSORVVLQJ#PRHWHQ#ZRUGHQ#JHNR]HQ#RP#3# WH#YHUZLMGHUHQ#RI# WH# LPPRELOLVHUHQ/#RI#YRRU
HHQ#DQGHU#QDWXXUGRHOW\SH1#(HQ#DQGHUH#RSORVVLQJ#PRHW#RRN#ZRUGHQ#JH]RFKW#ZDQQHHU#QD#DIJUDYHQ
ELM#GH#YHUNUHJHQ#PDDLYHOGKRRJWH#QLHW#KHW#JHZHQVWH#JURQGZDWHUVWDQGUHJLPH#NDQ#ZRUGHQ#LQJHVWHOG1

61815# *URQGEHZHUNLQJ
+HW#GRRU#GLHSSORHJHQ#YHUSODDWVHQ#YDQ#3#HQ#DQGHUH#QXWULsQWHQ#QDDU#JURWHUH#GLHSWH/#PHW#DOV#GRHO
GH]H#YRRU#GH#SODQW#RQEHUHLNEDDU#WH#PDNHQ/#LV#LQ#KHW#QDWXXUEHKHHU#ZDDUVFKLMQOLMN#QDXZHOLMNV#WRHJH0
SDVW1#'RRU#KHW#*HOGHUV#/DQGVFKDS#LV#KHW#WRHJHSDVW#RS#WHUUHLQ#9XXUVWHHQEHUJ#+:4#KD,#WXVVHQ#:H0
]HS# HQ# +DWWHP# HQ# LQ# 0DULsQERUQ# +:88# KD,# ELM# $UQKHP1# +HW# ZRUGW# JH]LHQ# DOV# HHQ# JDQJEDUH
PDDWUHJHO#RP#GH#ERGHP#WH#YHUDUPHQ#GLH#RRN#ZRUGW# WRHJHSDVW# LQ#GH#EROOHQVWUHHN1#7RW#4#P#ZRUGW
GH#ERGHP#JHNHHUG/#HQ#HU#]LMQ#JRHGH# UHVXOWDWHQ#PHH#EHUHLNW# LQ#0DULsQERUQ#ZDDU#GH#KHLGH# WHUXJ0
NZDP1#%LM#WRHSDVVLQJ#ZRUGW#JHZDDUVFKXZG#YRRU#YHUVWRULQJ#YDQ#KHW#ERGHPDUFKLHI2ERGHPRSERXZ/
GXV# ]RX# DOOHHQ#PRJHQ# SODDWVYLQGHQ# RS# ]DQGJURQGHQ#ZDDUYDQ# YDVWVWDDW# GDW# HU# JHHQ# EHZRQLQJ
HQ2RI#KLVWRULVFK#ODQGJHEUXLN#LV#JHZHHVW1#$OV#QHYHQYRRUGHHO#ZRUGW#JHQRHPG#GDW#]DGHQ#YDQ#UXLJWH0
VRRUWHQ#QLHW#PHHU#WRW#RQWZLNNHOLQJ#NXQQHQ#NRPHQ1
,Q#(QJHODQG#ZRUGW#JHWZLMIHOG#DDQ#GH#GXXU]DDPKHLG#YDQ#GLHSSORHJHQ=#GLHSHU#ZRUWHOHQGH#VRRUWHQ
NXQQHQ#KHW#3#WRFK#QRJ#EHUHLNHQ#HQ#JHOHLGHOLMN#ZHHU#QDDU#ERYHQ#YHUSODDWVHQ#HQ#GLW#]RX#RRN#NXQQHQ
JHEHXUHQ#GRRU#PHQJLQJ#YDQ#GH#ERGHP#GRRU#PDFURIDXQD#+FLWDDW#LQ#*LOEHUW#>5333@/#S1#7,1#1LHW#GXLGH0
OLMN#LV#HFKWHU#RI#LQ#(QJHODQG#VSUDNH#ZDV#YDQ#GH]HOIGH#EHZHUNLQJVGLHSWH#DOV#LQ#*HOGHUODQG1
(HQ# OLFKWH#PDWH#YDQ#JURQGEHZHUNLQJ/#KHW#YHUNUXLPHOHQ#HQ#PHQJHQ#YDQ#GH#ERYHQVWH#8# WRW#43#FP
YDQ#GH#JURQG#GRRU#WH#IUH]HQ/#ZRUGW#ZHO#WRHJHSDVW#RS#YHUJUDVWH#KHLGH#>%ULWWRQ#HW#DO1/#5333@1#'LW#KHHIW
HFKWHU#PHHU#WRW#GRHO#GH#YHUVWRUHQGH#JUDV]RGH#NDSRW#WH#PDNHQ#GDQ#KHW#YHUSODDWVHQ#YDQ#QXWULsQWHQ/
]RDOV#31

61816# %UDDNOHJJHQ
2YHU# KHW# EUDDNOHJJHQ# YDQ# HHQ# JURQG# DOV# LQULFKWLQJVPDDWUHJHO# LV#ZHLQLJ# EHNHQG1#:DQQHHU# EH0
JURHLLQJ#DIZH]LJ#LV#GDQ#ZRUGW#GH#ERGHP#DDQ#GH#]RQ#EORRWJHVWHOG/#ZDW#GH#DIEUDDN#YDQ#RUJDQLVFKH
VWRI#EHYRUGHUW#HQ#KHW#JHKDOWH#DDQ#H[WUDKHHUEDDU#3# ]DO# GRHQ# WRHQHPHQ1#+HW# YULMNRPHQGH#3# ]DO
ZRUGHQ# YDVWJHOHJG/# GH# YULMNRPHQGH#1# ]DO# GRRU# XLWVSRHOLQJ# YHUGZLMQHQ# >0HLVVQHU# HW# DO1/# 4<<<@1
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'RRUGDW#JHHQ#JHZDV#RI#YHJHWDWLH#ZRUGW#DIJHYRHUG#]DO#GH]H#RSWLH#YRRU#3#ZDDUVFKLMQOLMN#QLHW# LQWH0
UHVVDQW#]LMQ1

61817# 8LWPLMQHQ#+]LH#ELMODJH#$/%/&=#YUDDJ#;,
2QGHU#XLWPLMQHQ#YDQ#HHQ#JURQG#ZRUGW#LQ#GH]H#VWXGLH#YHUVWDDQ=#KHW#YHUZLMGHUHQ#YDQ#HHQ#QXWULsQW#XLW
GH#ERGHP#GRRU#KHW#RRJVWHQ#HQ#DIYRHUHQ#YDQ#HHQ#JHZDV/#ZDDUELM#HU#YRRU#ZRUGW#JH]RUJG#GDW#GH
RYHULJH#QXWULsQWHQ# LQ#YROGRHQGH#PDWH#EHVFKLNEDDU#]LMQ1#'LW# ODDWVWH#]RUJW#YRRU#HHQ#PD[LPDOH#RS0
EUHQJVW/#ZDDUGRRU#KHW#XLWPLMQHQ#ZRUGW#JHRSWLPDOLVHHUG1#8LWPLMQHQ#RQGHUVFKHLGW# ]LFK# YDQ#GH#EH0
KHHUVPDDWUHJHO=# PDDLHQ# HQ# DIYRHUHQ/# ZDDUELM# PHHVWDO# JHHQ# EHPHVWLQJ# ZRUGW# WRHJHSDVW1# 'H
GURJHVWRI#RSEUHQJVW#]DO#KLHUGRRU#JHOHLGHOLMN#DDQ#WHUXJORSHQ#RPGDW#PHW#QDPH#GH#EHVFKLNEDDUKHLG
YDQ#1#HQ#.#UHODWLHI#VQHO#]XOOHQ#DIQHPHQ1#+LHUGRRU#]DO#GH#EHVFKLNEDDUKHLG#YDQ#3#PLQGHU#VQHO#GDOHQ
GDQ#ZDQQHHU#GH#RQWWURNNHQ#KRHYHHOKHGHQ#1#HQ#.#ZRUGHQ#DDQJHYXOG1

%LM#KHW#YRRUOHJJHQ#DDQ#RQGHU]RHNHUV#HQ#EHKHHUGHUV#YDQ#GH#XLWVSUDDN=# %XLWPLMQHQ# OHLGW#RS# NRUWH
WHUPLMQ#QLHW#WRW#KHW#JHZHQVWH#UHVXOWDDW%#ZHUG#KHODDV#JHHQ#WRHOLFKWLQJ#JHJHYHQ#RS#GH#EHWHNHQLV#YDQ
GH#WHUP/#ZDW#GH#UHDFWLHV#NDQ#KHEEHQ#EHwQYORHG1#+HW#DDQWDO#UHDFWLHV#RS#GH#XLWVSUDDN#RYHU#XLWPLMQHQ
LV#JHULQJ/#YHUPRHGHOLMN#RPGDW#HU#LQ#GH#SUDNWLMN#YULMZHO#JHHQ#HUYDULQJ#PHH#LV#RSJHGDDQ1#,Q#2YHULMV0
VHO#+ELM#6WURRWKXL]HQ,#]RXGHQ#JRHGH#UHVXOWDWHQ#]LMQ#EHUHLNW#GRRU#QD#EHsLQGLJLQJ#YDQ#KHW#LQWHQVLHYH
ODQGERXZNXQGLJ#JHEUXLN# QRJ# HHQ# DDQWDO# MDUHQ#PDwV# WH# WHOHQ># GHWDLOV# KLHURYHU# ]LMQ# HFKWHU# RS# GLW
PRPHQW#QLHW#EHNHQG1

'RRU#0DUUV#HW#DO1/# >4<<;@#ZHUG#JHGXUHQGH# :# MDDU# 48;#KD#ERXZODQG#EHPHVW#PHW#.#HQ#1#HQ#HHQ
YUXFKWZLVVHOLQJ#WRHJHSDVW#YDQ#URJJH/# OLMQ]DDG#HQ#JHUVW1#(U#YRQG#JHHQ#ELMEHPHVWLQJ#SODDWV#PHW#3/
ZDDUGRRU#3#ZHUG#XLWJHPLMQG1#'H#JHPHWHQ#JHKDOWHQ#DDQ#3#IOXFWXHHUGHQ#VWHUN#JHGXUHQGH#GH#SHULR0
GH/#HQ#HU#ZDUHQ#JHHQ#DDQZLM]LQJHQ#YRRU#HHQ#DIQDPH1#'H#JHKDOWHQ# ODJHQ#ELM#DDQYDQJ#HFKWHU#DO# LQ
KHW#WUDMHFW#GDW#ZRUGW#DDQJHJHYHQ#DOV#JHVFKLNW#YRRU#KHW#KDQGKDYHQ#YDQ#HHQ#KDOI0QDWXXUOLMNH#YHJH0
WDWLH# +?#53#PJ#NJ04#ELM#7UXRJ0H[WUDFWLH,1#0F&UHD#HW#DO1# >5334E@#RQGHU]RFKWHQ#7#JHZDVVHQ# +JHUVW/
DDUGDSSHO/#PDwV#HQ# WDEDN,#RS#KXQ#FDSDFLWHLW#RP#H[WUDKHHUEDDU#3# WH#YHUODJHQ#YDQ#HHQ#YRRUPDOLJ
SHUPDQHQW# JUDVODQG1#'RRU# GH# JURQGEHZHUNLQJ# VWHHJ# H[WUDKHHUEDDU#3# +7UXRJ0PHWKRGH,# YDQ# 53
QDDU# 5:#PJ#NJ041#'LW#NDQ#ZDDUVFKLMQOLMN#ZRUGHQ# WRHJHVFKUHYHQ#DDQ#KHW#PLQHUDOLVHUHQ# YDQ#JUDV0
UHVWHQ1#*HUVW#HQ#PDwV#EOHNHQ#YDQ#GH#7#RQGHU]RFKWH#JHZDVVHQ#KHW#EHVW#LQ#VWDDW#RP#KHW#30JHKDOWH
YDQ#GH#ERGHP#WH#YHUODJHQ1

,Q#KHW#YROJHQGH# UHNHQYRRUEHHOG#ZRUGW#HHQ#VFKDWWLQJ#JHPDDNW#YDQ#GH#YRRUUDDG#DDQ#3#GLH/#GRRU
YHUVFKUDOHQ#RI#XLWPLMQHQ/#DDQ#GH#ERGHP#]RX#PRHWHQ#ZRUGHQ#RQWWURNNHQ#RP#WRW#HHQ#DDQYDDUGEDDU
JHKDOWH#DDQ#3#WH#NRPHQ1#=LH#WDEHO#4#YRRU#GH#EHJULSSHQ#*RSWLPDDO*#HQ#*]HHU#ODDJ*1
0# (HQ#ERXZYRRU#YDQ#63#FP#EHYDW#SHU#KHFWDUH#FD1##61439#/# #71439#NJ#JURQG1
0# (HQ#JHKDOWH#DDQ#30$O#YDQ#483#PJ#NJ04#LV#ODQGERXZNXQGLJ#JH]LHQ#*RSWLPDDO*/#GLW#NRPW#RYHUHHQ

PHW#933#NJ#3#KD041
0# $OV#GLW#JHKDOWH#PRHW#ZRUGHQ#WHUXJJHEUDFKW#QDDU#?#;3#+*]HHU# ODDJ*,/#ZDW#RYHUHHQNRPW#PHW#653

NJ#KD04/#GDQ#PRHW#GXV#ZRUGHQ#DIJHYRHUG=#9330653 #5;3#NJ#3#KD041
0# %LM#HHQ#EHJLQ#30$O#YDQ#633#PJ#NJ04#PRHW#ZRUGHQ#DIJHYRHUG=#4533#0#653# #;;3#NJ#3#KD041
9LD#GH#WHHOW#YDQ#JUDV#NDQ#PHW#KRRLHQ#FD1#73#NJ#3#KD04# MDDU04#ZRUGHQ#DIJHYRHUG#+JHJHYHQV#3URHI0
VWDWLRQ#9HHKRXGHULM#WH#/HO\VWDG,>#GLW#LV#JHEDVHHUG#RS#HHQ#RSEUHQJVW#DDQ#GURJH#VWRI#YDQ#43#WRQ#KD04

MDDU04#PHW#HHQ#30JHKDOWH#YDQ#317#(1#2YHULJH#ERXZSODQQHQ# LQ#GH#DNNHUERXZ#JHYHQ#HHQ#QHWWR#DI0
YRHU#YDQ#FD1#58#3#KD04#MDDU04#>6FKU|GHU#)#&RUUp/#5333/#S1#454@1#9ROJHQV#GLW#UHNHQYRRUEHHOG#]RX#KHW
KHUVWHO#YDQ#HHQ#JURQG#PHW#HHQ# ODQGERXZNXQGLJ#JH]LHQ#RSWLPDDO#30JHKDOWH#YLD#HHQ#PDDLUHJLPH
YDQ#JUDV#FD1#:# MDDU#GXUHQ/#HQ#ELM#HHQ#DNNHUERXZSODQ#FD1#44# MDDU1#%LM#GH]H#EHUHNHQLQJ# LV#HFKWHU
JHHQ#UHNHQLQJ#JHKRXGHQ#PHW#HHQ#HYHQWXHOH#RSEUHQJVWGDOLQJ#RI#PHW#HHQ#GDOLQJ#YDQ#KHW#30JHKDOWH
YDQ#KHW#JHZDV# LQ#GH# ORRS#YDQ#GH#WLMG1#2RN# LV#QLHW#JHUHNHQG#PHW#QDOHYHULQJ#YDQ#GH#30$O#YRRUUDDG
YDQXLW#GH#VWDELHOH#SRRO# +ZDDUGRRU#XLWPLMQHQ# ODQJHU#GXXUW,/#RI#PHW#KHW#RYHUJDDQ#YDQ#3#YDQXLW#GH
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ODELHOH#SRRO#QDDU#GH#VWDELHOH#SRRO#+ZDDUGRRU#KHW#XLWPLMQHQ#NRUWHU#GXXUW,1# ,Q#KRHYHUUH#ppQ#YDQ#JH0
QRHPGH#PHFKDQLVPHQ#RSWUHHGW#]DO#DIKDQJHQ#YDQ# ORFDOH#RPVWDQGLJKHGHQ/#ZDDUELM#PHW#QDPH#GH
EHPHVWLQJVJHVFKLHGHQLV#HHQ#EHODQJULMNH#URO#]DO#VSHOHQ1

,Q#HHQ#SRWH[SHULPHQW#ZHUG# LQ#HHQ#NDV#JHGXUHQGH#65#PDDQGHQ#HHQ# IRVIDDWULMNH#JURQG#XLWJHPLMQG
GRRU#KHW#WHOHQ#HQ#LQWHQVLHI#RRJVWHQ#YDQ#JUDV#>.RRSPDQV#HW#DO1/#5333@1#'H#EHVFKLNEDDUKHLG#YDQ#1/
.#HQ#VSRUHQHOHPHQWHQ#ZHUG# YLD#EHPHVWLQJ#RS#SHLO#JHKRXGHQ1#%LM#DDQYDQJ# YDQ#KHW#H[SHULPHQW
ZDV#GH#3Z#YDQ#GH#JURQG#FD1#58#PJ#NJ04/#ZDW#DOV#KRRJ#ZRUGW#JH]LHQ1#1D#65#PDDQGHQ#ZDV#GH]H
JHGDDOG#WRW#61;#ZDQQHHU#KHW#JUDV#JURHLGH#RS#HHQ#ODDJ#YDQ#8#FP#YDQ#GH#30ULMNH#JURQG/#HQ#WRW#91<#ELM
HHQ#43#FP#GLNNH#ODDJ1#'H#EHVFKLNEDDUKHLG#YDQ#3#ZDV#KLHUGRRU#LQ#UXLP#5#MDDU#JHGDDOG#YDQ#GH#FD0
WHJRULH#UXLP#YROGRHQGH#WRW#GH#FDWHJRULH#]HHU# ODDJ#+8#FP# ODDJ>#43#FP#FDWHJRULH# ODDJ,/#KHW#JHKDOWH
GDW#NDQ#ZRUGHQ#JH]LHQ#DOV#QRRG]DNHOLMN#YRRU#HHQ#VRRUWHQULMNH#YHJHWDWLH1#'H# WRWDOH#DIYRHU#YDQ#3
EHGURHJ#FD1#833#PJ#3#SHU#SRW#YDQ#518#GP5/#JHGXUHQGH#65#PDDQGHQ/#ZDW#RYHUHHQNRPW#PHW#:8#NJ
3#KD04# MDDU04#YRRU#GH#8#FP# ODDJ>#YRRU#GH#43#FP# ODDJ#ZDV#GH#DIYRHU#FD#443#NJ#KD04# MDDU041#+LHUXLW
YROJW#GDW#ELM#HHQ#LQWHQVLHYH#WHHOW#HQ#HHQ#KRRJ#JHKDOWH#DDQ#EHVFKLNEDDU#3#HU#HHQ#JURWH#DIYRHU#YDQ#3
PRJHOLMN#LV1#2S#GLW#PRPHQW#ZRUGW#RQGHU]RFKW#RI#GH#EHVFKLNEDDUKHLG#YDQ#3#LQ#GH#ERGHP#ZHHU#VWLMJW
QD#KHW#EHsLQGLJHQ#YDQ#GH#SRWSURHI/#GRRU#QDOHYHULQJ#YDQXLW#GH#VWDELHOH#SRRO#YDQ#31

,Q#YHUJHOLMNLQJ#PHW#ERYHQJHQRHPGH#ZDDUGHQ#YRRU#GH#DIYRHU#YDQ#3#LV#GLH#YDQXLW#QLHW#EHPHVWH#WHU0
UHLQHQ#JHULQJ=#GH#GURJHVWRI#RSEUHQJVW#GDDOW#WRW#FD1#6#WRQ#KD04#MDDU04#RI#PLQGHU/#HQ#KHW#30JHKDOWH#WRW
PLQGHU#GDQ#3148#(/#ZDW#RYHUHHQNRPW#PHW#HHQ#DIYRHU#EHQHGHQ#GH#718#NJ#KD04# MDDU04# >7DOORZLQ#)
-HIIHUVRQ/#4<<<@1

9DQ#GHU#:RXGH#HW#DO1/#>4<<7@#GHGHQ#RQGHU]RHN#QDDU#GH#SURGXFWLYLWHLW#YDQ#HHQ#YRRUPDOLJH#KHLGH1
+HW#KHLGHYHOG#ZHUG#LQ#4<83#RPJH]HW#LQ#JUDVODQG#PDDU#LQ#4<:5#ZHUG#ZHHU#JHVWRSW#PHW#ODQGERXZ0
NXQGLJ#JHEUXLN1#(HQ#KRRLODQG#ZHUG#YHUVFKUDDOG/#HHQ#DQGHU#KRRLODQG#ZHUG# MDDUOLMNV#PHW# 83#NJ#1
EHPHVW#WHU#YHUVQHOOLQJ#YDQ#KHW#SURFHV#YDQ#YHUVFKUDOHQ1#1D#4:#MDDU#ZDV#GH#PHHURSEUHQJVW#YDQ#KHW
EHPHVWH#YHOG#ZHHU# WHQLHW#JHGDDQ#HQ#JHOLMN#JHZRUGHQ#DDQ#GLH#YDQ#KHW#QLHW#EHPHVWH#YHOG1#1D#GLH
SHULRGH#ZHUGHQ#JHHQ#YHUVFKLOOHQ#PHHU#JHYRQGHQ# LQ#GH#ERGHPFKHPLVFKH#YDULDEHOHQ# WXVVHQ#KHW
EHPHVWH#HQ#KHW#FRQWUROHYHOG1#%HPHVWLQJ#PHW#1# OHLGGH# WRW#HHQ#YHUVQHOGH#XLWSXWWLQJ#YDQ#.=#ZDDU0
VFKLMQOLMN# LV#.0XLWSXWWLQJ#YHUDQWZRRUGHOLMN#YRRU#GH# OLPLWDWLH#YDQ#GH#SURGXFWLYLWHLW># LQ#GH#RQEHPHVWH
FRQWUROH#EOHHN#YRRUDO#1#OLPLWHUHQG#WH#]LMQ1

6DPHQYDWWHQG=#RYHU#GH#PRJHOLMNKHGHQ#YDQ#YHUODJHQ#YDQ#GH#EHVFKLNEDDUKHLG#YDQ#3#GRRU#XLWPLMQHQ
LV# LQ#GH#SUDNWLMN#QRJ#ZHLQLJ#EHNHQG1#'H#EHQRGLJGH# WLMGVGXXU#KDQJW#VWHUN#DI#YDQ#GH#EHJLQWRHVWDQG
YDQ#GH#ERGHP#HQ#YDQ#KHW#WRHJHSDVWH#JHZDV1#%HLGH#DVSHFWHQ#GLHQHQ#QDGHU#WH#ZRUGHQ#RQGHU]RFKW1

61818# 0DDLHQ#PHW#DIYRHUHQ
'RRU#HHQ#EHKHHU#YDQ#PDDLHQ#HQ#DIYRHUHQ#ZRUGHQ#GH#QXWULsQWHQ#GLH#DDQZH]LJ#]LMQ# LQ#GH#ERYHQ0
JURQGVH#ELRPDVVD#YHUZLMGHUG1#2P#YHUVFKUDOLQJ# WH#NULMJHQ# LV#KHW#QRRG]DNHOLMN#GDW#GH#DIJHYRHUGH
ELRPDVVD#PHHU#QXWULsQWHQ#EHYDW#GDQ#GH# MDDUOLMNVH# LQYRHU#YDQ#QXWULsQWHQ#GRRU#ELMYRRUEHHOG#DWPRV0
IHULVFKH#GHSRVLWLH1#=R#NDQ#PDDLHQ#HQ#DIYRHUHQ#HHQ#PDDWUHJHO#]LMQ#RP#GH#ERGHP#WH#YHUVFKUDOHQ1

0DDLHQ#HQ#ELRPDVVDSURGXFWLH
1D#KHW#XLW#SURGXFWLH#QHPHQ#YDQ#HHQ# LQWHQVLHI#EHPHVW#JUDVODQG#RS#]DQGJURQG/# LQ#FRPELQDWLH#PHW
HHQ#EHKHHU#YDQ#WZHH#PDDO#SHU# MDDU#PDDLHQ/#YRQG#2RPHV/# >4<<3@#HHQ#DIQDPH#YDQ#GH#ELRPDVVD0
SURGXFWLH#YDQ#44045#WRQ#KD04# MDDU04#QDDU#708#WRQ#KD04# MDDU04#ELQQHQ#DFKW# MDDU1#'H#DIQDPH#RS#]DQG0
JURQGHQ# YDQ# GH# ELRPDVVDSURGXFWLH# EOHHN# GXLGHOLMN# LQ# HHQ# NRUWHUH# WLMG# WH# EHUHLNHQ# GDQ# RS# HHQ
YRHGVHOULMNHUH#JURQG1#2S#HHQ#GURJH#]ZDUH/#YHQLJH#NOHLJURQG# LQ#JHEUXLN#DOV#JUDVODQG#QDP#QD# 43
MDDU/#ELM# MDDUOLMNV# WZHHPDDO#PDDLHQ/#GH#ELRPDVVDSURGXFWLH#DI# WRW#91;# WRQ#KD04#HQ#YHUYROJHQV#QD# LQ
WRWDDO#4;# MDDU# WRW#7# WRQ#KD04# >2RPHV#HW#DO1/#4<<;@1#2S#HHQ#EODXZJUDVODQGUHVHUYDDW# LQ#KHW#:DJH0
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QLQJVH#%LQQHQYHOG/#GH#%HQQHNRPVH#0HHQW/#ZHUG#JHGXUHQGH#ODQJH#WLMG# MDDUOLMNV#JHPDDLG#HQ#DIJH0
YRHUG1#'LW#OHLGGH#WRW#HHQ#SURGXFWLH#YDQ#FD1#615#WRQ#KD04/#PHW#HHQ#30JHKDOWH#YDQ#313:(/#ZDW#YROJHQV
*HHUWV#HQ#2RPHV/#>5333@#WH# ODDJ#NDQ#]LMQ#YRRU#KHW#WH#KDQGKDYHQ#EODXZJUDVODQG1#*HJHYHQV#RYHU
GH#SHULRGH#4;;;04<74#JHYHQ#DDQ#GDW#LQ#GLH#SHULRGH#HHQ#JHKDOWH#YDQ#315(#3#ZHUG#JHYRQGHQ#LQ#KHW
EODXZJUDVODQG1#2PGDW#RRN#KHW#.0JHKDOWH#YDQ#KHW#JUDV#GRRU#KHW# YHUVFKUDOHQ# YHHO# ODJHU# OLJW#GDQ
YURHJHU#ZRUGW#GRRU#*HHUWV#HQ#2RPHV/#>5333@#JHFRQFOXGHHUG#GDW#ODQJGXULJ#YHUVFKUDOHQ#WRW#WH#ODJH
JHKDOWHQ#YDQ#QXWULsQWHQ#NDQ#OHLGHQ/#HQ#PRJHOLMN#]HOIV#ELMPHVWLQJ#QRRG]DNHOLMN#NDQ#PDNHQ1#2RPHV/
>4<<3@#JHHIW#DDQ#GDW#HHQ#ELRPDVVDSURGXFWLH#YDQ#709# WRQ#KD04#JH]LHQ#NDQ#ZRUGHQ#DOV#HHQ#VWUHHI0
ZDDUGH#ELM#KHW#KHUVWHO#YDQ#YRRUPDOLJ#EHPHVW#JUDVODQG/#RPGDW#ELM#GH]H#SURGXFWLH#GH#KRRJVWH#VRRU0
WHQGLFKWKHLG#ZHUG#JHYRQGHQ#ELM#HHQ#LQYHQWDULVHUHQG#RQGHU]RHN1

0DDLHQ#HQ#VRRUWHQVDPHQVWHOOLQJ
0DDLHQ# HQ# DIYRHUHQ# KHHIW# HHQ# GXLGHOLMN# HIIHFW# RS# GH# QXWULsQWHQYHUKRXGLQJHQ# LQ# GH# ERGHP# HQ
GDDUPHH#RS#GH# VDPHQVWHOOLQJ# YDQ#GH# YHJHWDWLH# >%UDDNKHNNH# )#+RRIWPDQ/# 4<<<@1#'RRU#PDDLHQ
ZRUGW#GH#ERYHQJURQGVH#ELRPDVVD#YHUZLMGHUG/#HQ#ZRUGHQ#QXWULsQWHQ#DIJHYRHUG# LQ#KRHYHHOKHGHQ
GLH#PHGH#EHSDDOG#ZRUGHQ#GRRU#KHW#WUDQVSRUW#QDDU#ERYHQJURQGVH#GHOHQ1#8LW#JUDVODQGVWXGLHV#LV#JH0
EOHNHQ#GDW#HU#UHODWLHI#PHHU#1#HQ#.#GDQ#3#ZRUGW#YDVWJHOHJG#LQ#GH#ERYHQJURQGVH#ELRPDVVD#>2OII#HQ
3HJWHO/#4<<7@1#'RRU#PDDLHQ#HQ#DIYRHUHQ#WUHHGW#KLHUGRRU#HHUGHU#10#HQ#.0OLPLWDWLH#RS#GDQ#30OLPLWDWLH1
3HJWHO#HW#DO1/#>4<<9@#RQGHU]RFKWHQ#KRRLODQGHQ# LQ#'UHQWKH1#10OLPLWDWLH#ZHUG#JHYRQGHQ#RS#SHUFHOHQ
GLH#6#MDDU#XLW#SURGXFWLH#ZDUHQ/#.0OLPLWDWLH#WUDG#RS#QD#:#MDDU/#HQ#30OLPLWDWLH#SDV#QDGDW#GH#SHUFHOHQ#58
MDDU#XLW#SURGXFWLH#ZDUHQ1#2OII#HQ#3HJWHO/# >4<<7@#RQGHU]RFKWHQ#EHHNGDOJUDVODQGHQ#YDQ#GH#'UHQWVH
$D/#ZDDU#JHVWRSW#LV#PHW#EHPHVWHQ#HQ#PDDLHQ#HQ#DIYRHUHQ#QRJ#VWHHGV#SODDWV#YLQGW1#*URHLOLPLWDWLH
EOHHN#DI# WH#KDQJHQ# YDQ#GH# WLMGVGXXU# GDW# GH# JUDVODQGHQ# QLHW#PHHU# EHPHVW#ZRUGHQ1#*UDVODQGHQ
ZDDULQ#KHW#EHPHVWHQ#UHFHQWHOLMN#+5#MDDU#JHOHGHQ,#JHVWRSW#LV#]LMQ#]RZHO#1#DOV#3#JHOLPLWHHUG>#SHUFH0
OHQ#GLH#9#RI#4<#MDDU#QLHW#EHPHVW#ZDUHQ#EOHNHQ#YRRUDO#3#JHOLPLWHHUG/#HQ#KHW#JUDVODQG#GDW#KHW#ODQJVW
QLHW#ZDV#EHPHVW#+78#MDDU,#ZDV#]RZHO#GRRU#1/#3#DOV#.#JHOLPLWHHUG1

:DQQHHU#GH#YHUKRXGLQJ#1=3=.#LQ#GH#ERGHP#WHYHHO#JDDW#DIZLMNHQ#YDQ#GH#EHKRHIWH#YDQ#GH#YHJHWD0
WLH#GDQ# LV#GLW#RQJXQVWLJ#YRRU#GH#VRRUWHQULMNGRP1#(HQ# WH# ODJH#EHVFKLNEDDUKHLG#YDQ#.#NDQ#KLHUGRRU
OHLGHQ#WRW#HHQ# ODJHUH#VRRUWHQULMNGRP#>0F&UHD#HW#DO1/#5334D@1#'H#KRRJVWH#ELRGLYHUVLWHLW# LQ#JUDVODQ0
GHQ#ZRUGW#JHYRQGHQ#ZDQQHHU#KHW#DDQERG#YDQ#GH#YHUVFKLOOHQGH#QXWULsQWHQ#]RDOV#NDOLXP/#IRVIRU#HQ
VWLNVWRI#RS#HHQ#JHPLGGHOG#QLYHDX#OLJW#>%UDDNKHNNH#)#+RRIWPDQ/#4<<<@1

61819# %HJUD]HQ
,Q#HHQ#DDQWDO#JUDVODQGHQ# LQ#5XVODQG# LV#HHQ#HIIHFW#JHPHWHQ#YDQ#EHJUD]LQJVGUXN#RS#GH#YHUGHOLQJ
YDQ#ERYHQJURQGVH#HQ#RQGHUJURQGVH#ELRPDVVD# >7LWO\DQRYD#HW#DO1/#4<<<@1#%LM# WRHQDPH#YDQ#GH#EH0
JUD]LQJ#QDP#GH#ERYHQJURQGVH#ELRPDVVD#DI#YDQ#4/88#WRQ#KD04#]RQGHU#EHJUD]LQJ#WRW#3155#WRQ#KD04#ELM
VWHUNH#EHJUD]LQJ1#'H#YHUKRXGLQJ#RQGHUJURQGVH#ELRPDVVD#WHQ#RS]LFKWH#YDQ#GH#ERYHQJURQGVH#ELR0
PDVVD#QDP# WRH#ELM# WRHQDPH#YDQ#EHJUD]LQJVGUXN=# 9/7# LQ#GH#RQEHJUDDVGH#VLWXDWLH#HQ# 56/8# LQ#GH
VWHUN#EHJUDDVGH#VLWXDWLH1#,Q#KHW]HOIGH#RQGHU]RHN#ZHUG#YDVWJHVWHOG#GDW#ELM#WRHQDPH#YDQ#GH#EHJUD0
]LQJ#GH#VRRUWHQ#6WLSD#NU\ORYLL#HQ#&DUH[#SHGLIRUPLV/#&DUH[#GXULXVFXOD#HQ#&DUDJDQD#S\JPDHD#VWHUN
WRHQDPHQ/#)HVWXFH#YDOHVLDFD#QDP#OLFKW#DI#HQ#+HOLFWRWULFKRQ#GHVHUWRUXP#YHUGZHHQ1
2YHU#KHW#DOJHPHHQ#LV#GH#DIYRHU#YDQ#QXWULsQWHQ#GRRU#EHJUD]LQJ#JHULQJ/#]HNHU#ZDQQHHU#GLW#JHEHXUW
GRRU#GLHUHQ#GLH#KHW#JURRWVWH#GHHO#YDQ#MDDU#RS#KHW]HOIGH#WHUUHLQ#EOLMYHQ1#(HQ#YHUSODDWVLQJ#ELQQHQ#KHW
WHUUHLQ#YLQGW#HFKWHU#ZHO#SODDWV#GRRUGDW#QXWULsQWHQ#JHFRQFHQWUHHUG#ZRUGHQ#RS#GH#SODDWV#YDQ#PHVW0
RI#XULQHSOHNNHQ1#+HW#DDQGHHO#YDQ#KHW#WRWDDO#GDW#YLD#IHFHV#ZRUGW#XLWJHVFKHLGHQ#LV#YRRU#1#53088#(/
YRRU#3#<8#(#HQ#YRRU#.#43063#(#>:KLWHKHDG/#5333@#/RNDDO#NDQ#KLHUGRRU#VWHUNH# LQVSRHOLQJ#YDQ#1
HQ#.#RSWUHGHQ/#ZDW#WRW#YHUOLHV#YLD#XLWVSRHOLQJ#NDQ#OHLGHQ/#HQ#GXV#WRW#YHUVFKUDOLQJ>#RRN#YDQXLW#PHVW0
HQ#XULQHSOHNNHQ#NDQ#1#YHUGZLMQHQ/#GRRU#YHUYOXFKWLJLQJ#YDQ#1+6#RI#GRRU#GHQLWULILFDWLH# >%RNGDP#)
3LHN/#4<<;@1
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%HJUD]HQ#NDQ#HFKWHU#RRN# WRW#HHQ#YHUKRRJGH#EHVFKLNEDDUKHLG#YDQ#QXWULsQWHQ# OHLGHQ/#GRRUGDW#GH
YHUWHULQJ# YDQ# IHFHV# KRJHU# NDQ# ]LMQ# GDQ# YDQ# GH# ELM# EHJUD]HQ# JHFRQVXPHHUGH# SODQWHQPDWHULDDO
>0DUUV#HW#DO1/#FLWDDW#LQ#9HUKDJHQ#)#9DQ#'LJJHOHQ#5334@1

6181:# 3HLOYHUKRJHQ#+]LH#ELMODJH#$/%/&=#YUDDJ#</#4:,
%LM#KHW#LQ#JHEUXLN#QHPHQ#YDQ#YRRUPDOLJ#QDWXXUWHUUHLQ#]RDOV#YHHQJURQGHQ#ZDV#KHW#JHEUXLNHOLMN#RP
WHU#ZLOOH# YDQ#GH# WRHJDQNHOLMNKHLG#HHQ#SHLOYHUODJLQJ# WRH# WH#SDVVHQ1#2RN#GH# LQWHQVLYHULQJ# YDQ# GH
ODQGERXZ#JDDW#GLNZLMOV#JHSDDUG#PHW#SHLOYHUODJLQJ/#RPGDW# VWHHGV# ]ZDDUGHUH# ODQGERXZPDFKLQHV
ZRUGHQ#JHEUXLNW#HQ#GH#DJUDULsU#VWHHGV#YURHJHU# LQ#KHW# MDDU#ZHUN]DDPKHGHQ#ZLO#NXQQHQ#XLWYRHUHQ1
'H]H# SHLOYHUODJLQJ# KHHIW# YDDN# GHVDVWUHX]H# JHYROJHQ# JHKDG# YRRU# QDELMJHOHJHQ# QDWXXUJHELHGHQ/
ZDDU#GRRU#YHUGURJLQJ#YHHO#ZDDUGHYROOH#YHJHWDWLHV#YHUGZHQHQ1#+HW# LV#GDQ#RRN#QLHW#YHUZRQGHUOLMN
GDW# LQ#KHW#JHYDO#YDQ#RP]HWWLQJ#YDQ# ODQGERXZJURQGHQ# LQ#QDWXXUWHUUHLQ#JHGDFKW#ZRUGW#DDQ#KHW#YHU0
KRJHQ#YDQ#KHW#JURQGZDWHUSHLO1#$DQ#GH#GHVNXQGLJHQ#ZHUG#GH#YUDDJ#YRRUJHOHJG#RI#PHQ#YDQ#PHQLQJ
LV#GDW#SHLOYHUKRJLQJ# WRW#HHQ#YHUKRRJGH#EHVFKLNEDDUKHLG#YDQ# IRVIDDW# OHLGW>#YRRUDIJDDQG# OLWHUDWXXU0
RQGHU]RHN#ZHHV#KLHURS1#'H#YHUKRRJGH#EHVFKLNEDDUKHLG#]RX#ZHHU#NXQQHQ# OHLGHQ#WRW#ULMNHUH#YHJH0
WDWLHV

'H#YUDDJ#OHLGGH#WRW#HHQ#JURRW#DDQWDO#UHDFWLHV=
0# $OV#HHUVWH#ZHUG#RSJHPHUNW#GDW#KHW#QLHXZ#LQJHVWHOGH#SHLO#PRHW#NRPHQ#WRW#GH#EHZRUWHOGH#]RQH/

RPGDW#DQGHUV#HHQ#HYHQWXHOH#PRELOLVDWLH#YDQ#3#LQYORHG#]DO#KHEEHQ#RS#GH#YHJHWDWLH1
0# $OV#YHUNODUHQG#PHFKDQLVPH#ZRUGW#JHQRHPG#GH#UHGXFWLH#YDQ#)H6.#QDDU#)H5.1#)RVIDDW#GDW#JH0

ERQGHQ#ZDV#DDQ#KHW#)H6.#NRPW#KLHUGRRU#LQ#RSORVVLQJ1#+HW#YULMJHNRPHQ#3#NDQ#ZHHU#QHHUVODDQ
DOV#YLYLDQLHW# +)H6+327,5,/#GDW#HFKWHU# LQ#YHUJHOLMNLQJ#PHW#DDQ#)H6.#YDVWJHOHJG#3#HHQ#YULM#KRJH
RSORVEDDUKHLG#KHHIW1

0# +HW#LV#HHQ#PLVYDWWLQJ#GDW#NDONKRXGHQG#JURQGZDWHU#ELM#YHUQDWWLQJ#QLHW#]RX# OHLGHQ#WRW#KHW#YULMNR0
PHQ#YDQ#31#$OOHHQ#LQ#NDONPRHUDVVHQ#HQ#NDONULMNH#QDWXXUJHELHGHQ#PHW#HHQ#PLQHUDOH#ERGHP#HQ
HHQ#KRJH#S+#NDQ#&D&26#+HQ#QLHW#&D,#3#ELQGHQ1

0# +HW#HIIHFW#YDQ#SHLOYHUKRJLQJ#LV#DIKDQNHOLMN#YDQ#GH#S+/#ZDW#GH#]DDN#FRPSOLFHHUW1
0# (HQ#JHOHLGHOLMNH#SHLOYHUKRJLQJ#OHLGW#WRW#PLQGHU#%IRVIDDWH[SORVLHV%#GDQ#HHQ#VQHOOH#YHUKRJLQJ1
0# %LM#YHUGURJHQ#YDQ#QDWWH#VFKUDDOJUDVODQGHQ#NRPW#GRRU#PLQHUDOLVDWLH#YHHO#3#YULM/#GDW# LQ# LM]HUULMNH

JHELHGHQ#JHERQGHQ#NDQ#ZRUGHQ/#PDDU# LQ#JHELHGHQ#PHW#ZHLQLJ# LM]HU#YHHO#PLQGHU1#9HUQDWWLQJ
KHUVWHOW#YURHJHUH#VWDQGSODDWVFRQGLWLHV/#PDDU#]RX#ZHO#PRHWHQ#JHEHXUHQ#PHW#GH# MXLVWH#ZDWHU0
NZDOLWHLW#+)H#ULMN/#&D#ULMN,1

0# 3HLOYHUKRJLQJ#JDDW#YDDN#JHSDDUG#PHW#KHW#LQODWHQ#YDQ#YRHGVHOULMN#ZDWHU1
0# 9RRUDO#VXOIDDWULMN#ZDWHU#KHHIW#GLW#HIIHFW=#GLW#YHURRU]DDNW#R[LGDWLH#YDQ#RUJDQLVFK#PDWHULDDO/#ZDDU0

ELM#62750#ZRUGW#JHUHGXFHHUG#WRW#650/#GDW#]LFK#ELQGW#DDQ#)H#HQ#GDDUELM#KHW#DDQ#)H#JHERQGHQ#3
YULMPDDNW1

0# +HW#HIIHFW#WUHHGW#QLHW#RS#ZDQQHHU#KHW#SHLO#LQ#GH#]RPHU#ZHHU#NDQ#]DNNHQ>#HHQ#GHUJHOLMN#UHJLPH
LV#QRRG]DNHOLMN#YRRU#HHQ#&LUVLR#PROLQLHWXP#JHPHHQVFKDS#+EODXZJUDVODQG,1#+HW#PHFKDQLVPH#LV
ZDDUVFKLMQOLMN#GDW#GH#ELQGLQJ#YDQ#3#DDQ#)H6.#GDQ#ZHHU#NDQ#ZRUGHQ#KHUVWHOG1

0# %LM#YHHO# ODQGERXZJURQGHQ# LV#GH#EHVFKLNEDDUKHLG#YDQ#3#DO#]R#KRRJ#GDW#YHUQDWWLQJ#JHHQ#HIIHFW
PHHU#KHHIW1

0# 3HLOYHUKRJLQJ# OHLGW#YLD#GHQLWULILFDWLH#GLNZLMOV# WRW#YHUODJLQJ#YDQ#GH#EHVFKLNEDDUKHLG#YDQ#1/#ZDW
HHQ#JXQVWLJH#XLWZHUNLQJ#NDQ#KHEEHQ1

0# (U# LV# HHQ# ]HNHUH# WHUXJNRSSHOLQJ#PRJHOLMN# GRRUGDW# SHLOYHUKRJLQJ# GH# EHZRUWHOEDUH# GLHSWH# HQ
GDDUPHH#GH#EHUHLNEDDUKHLG#YDQ#3#YHUPLQGHUW/#PDDU#GLW#]DO#QLHW#YROGRHQGH#]LMQ#YRRU#ELMY1#KHU0
VWHO#YDQ#EODXZJUDVODQG1

'H#ODDWVWH#UHDFWLH/#RYHU#GH#WHUXJNRSSHOLQJ/#OHLGGH#WRW#HHQ#QLHXZH#YUDDJ#DDQ#RQGHU]RHNHUV=#EHQW#X
KHW#HHQV#PHW#GH#VWHOOLQJ=#%3HLOYHUKRJLQJ#NDQ#RRN#GH#EHZRUWHOEDUH#GLHSWH#HQ#GDDUPHH#GH#EHVFKLN0
EDDUKHLG#YDQ#3#YHUODJHQ%1#'LW# OHLGGH#QDXZHOLMNV# WRW# LQVWHPPHQGH# UHDFWLHV1#2SJHPHUNW#ZHUG#GDW
EHSDDOGH#SODQWHQ#+]RDOV#KHORI\WHQ,#JHHQ#HQNHO#SUREOHHP#KHEEHQ#PHW#ZRUWHOHQ# LQ#HHQ#QDWWH#]RQH1
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3HLOYHUKRJHQ#PHW#DOV#GRHO#GH#EHVFKLNEDDUKHLG#YDQ#3#WH#YHUODJHQ#ZHUG#GDQ#RRN#QLHW#DOV#HHQ#RSWLH
JH]LHQ1
%HHNGDOJUDVODQGHQ#PHW#PDWLJ#YRHGVHOULMNH#YHJHWDWLH#GLH#JHYRUPG#]LMQ#ELM#HQ#DIKDQNHOLMN#]LMQ#YDQ
NZHOOHQG#JURQGZDWHU/#]LMQ#ELM#KHW#YHUGZLMQHQ#KLHUYDQ#PRJHOLMN# WH#KHUVWHOOHQ#GRRU#RSSHUYODNWHZDWHU
LQ# WH# ODWHQ# >9DQ#'LJJHOHQ#HW#DO1/#4<<7@1#$OV#GH# WRHYRHU#YDQ#NZHOOHQG#JURQGZDWHU#QLHW#NDQ#ZRUGHQ
KHUVWHOG#]RX#GH#NHX]H#JHPDDNW#NXQQHQ#ZRUGHQ#RP#HXWURIH#PRHUDVVHQ#DDQ#WH# OHJJHQ#GRRU# LQODDW
YDQ#RSSHUYODNWHZDWHU1
*HQRHPG#ZHUG#GDW#SHLOYHUKRJLQJ#GRRU#GH#YHUKRRJGH#PRELOLWHLW#YDQ#3#KHW#ULVLFR#YHUJURRW#YDQ#EH0
ODVWLQJ#YDQ#KHW#JURQG0#HQ2RI#RSSHUYODNWHZDWHU/#HQ#GDDUPHH#YDQ#HXWURILsULQJ1#'LW#YHUVFKLMQVHO#ZHUG
JHFRQVWDWHHUG# LQ#HHQ#VWXGLH#YDQ#.DOELW]#HW#DO1/# >4<<<@/#ZDDULQ#KHW#KHUVWHO#YDQ# ODDJYHHQ#GRRU#YHU0
QDWWLQJ#ZHUG#EHVFKUHYHQ1#2S#SHUFHOHQ#ZDDU#GH#JURQGZDWHUVWDQG# UHFHQW#ZHUG# YHUKRRJG#ZHUGHQ
VLJQLILFDQW#KRJHUH#30JHKDOWHQ#LQ#KHW#JURQGZDWHU#JHYRQGHQ1#'RRU#7DOORZLQ#+8./#S1P1,#ZHUG#HHQ#DI0
QDPH#YDQ# WRWDDO#3# LQ#GH#ERGHP#JHFRQVWDWHHUG#QD#SHLOYHUKRJLQJ/#ZDW#PRJHOLMN# +GHHOV,#YHUNODDUG
NDQ#ZRUGHQ#GRRU#YHUKRRJGH#XLWVSRHOLQJ1

6DPHQYDWWHQG=#(HQ#WRHQDPH#YDQ#GH#EHVFKLNEDDUKHLG#YDQ#3#GRRU#SHLOYHUKRJLQJ# LV#ZDDUVFKLMQOLMN1
+HW#]DO#QLHW#RSWUHGHQ#ELM# LM]HUULMNH#NZHO/#PDDU#YHUVWHUNW#RSWUHGHQ#DOV#HU#YRHGVHOULMN#ZDWHU#ZRUGW# LQ0
JHODWHQ1#2YHU#HHQ#HYHQWXHHO#JXQVWLJ#HIIHFW#YDQ#HHQ#KRJH#DONDOLQLWHLW#RI#HHQ#KRRJ#FDOFLXPJHKDOWH
EHVWDDW#RQGXLGHOLMNKHLG1#$OOHHQ#SHLOYHUKRJLQJ#WRW#QDELM#GH#ZRUWHO]RQH##NDQ#GH#YHJHWDWLHVDPHQVWHO0
OLQJ#EHwQYORHGHQ1#(HQ#ZLVVHOHQG#SHLOEHKHHU# +KRRJ#ZLQWHU0#HQ# ODDJ#]RPHUSHLO,#NDQ#YHUUXLJLQJ# WH0
JHQJDDQ1#+HW# ULVLFR#YDQ# WRHQDPH#YDQ#XLWVSRHOLQJ#YDQ#3#QDDU#JURQG0#HQ# 2RI#RSSHUYODNWHZDWHU# LV
GXLGHOLMN#DDQZH]LJ#QD#SHLOYHUKRJLQJ1

6181;# &RPELQDWLH#YDQ#PDDWUHJHOHQ

3ODJJHQ#HQ#PDDLHQ#PHW#DIYRHUHQ
(HQ#FRPELQDWLH#YDQ#PDDWUHJHOHQ#NDQ#HHQ#SRVLWLHI#HIIHFW#KHEEHQ#RS#GH#YHUVFKUDOLQJ1#,Q#JUDVODQGHQ
RS#]ZDUH/#YHQLJH#NOHL#JUDVODQG#LV#JHSODJG#WRW#WZHH#GLHSWHQ#+8#HQ#43#FP,#HQ#]LMQ#HQNHOH#JUDVODQGHQ
YHUQDW# >2RPHV#HW#DO1/# 4<<;@#'H]H#FRPELQDWLH#YDQ#PDDWUHJHOHQ#YHUVQHOGH#GH#DIQDPH# LQ#GH#ELR0
PDVVDSURGXFWLH1#$OV#HU#DOOHHQ#WZHH#PDDO#SHU#MDDU#ZHUG#JHPDDLG#PHW#DIYRHUHQ#GXXUGH#KHW#4;#MDDU
YRRUGDW#RQJHYHHU#7#WRQ#KD04#MDDU04#ELRPDVVDSURGXFWLH#ZHUG#EHUHLNW1#(HQ]HOIGH#SURGXFWLH#ZHUG#LQ#6
MDDU#EHUHLNW#ZDQQHHU#JHPDDLG#ZHUG#LQ#FRPELQDWLH#PHW#8#RI#43#FP#SODJJHQ>#GLW#ZDV#QLHW#DIKDQNHOLMN
YDQ#KHW#YHUQDWWLQJVHIIHFW1

%HPHVWLQJ/#PDDLHQ#PHW#DIYRHUHQ#HQ#QDEHJUD]LQJ
%LM#KRJH#JLIWHQ#DDQ#1# LQ#JUDVODQGHQ#QHHPW#GH# VRRUWHQGLYHUVLWHLW#DI/#HQ#ZRUGHQ#(QJHOV# UDDLJUDV
+/ROLXP#SHUHQQH,#HQ#JHVWUHHSWH#ZLWERO# ++ROFXV#/DQDWXV,#GRPLQDQW# >0RXQWIRUG#HW#DO1/#4<<6@1#'RRU
KHW#PDDLHQ#HQ#EHJUD]HQ#WH#LQWHQVLYHUHQ#ZHUGHQ#GH#KRRJ#RSJURHLHQGH#VRRUWHQ#RQGHUGUXNW1#9HOG]X0
ULQJ#+5XPH[#DFHWRVD,#HQ#SDDUGHEORHPVRRUWHQ#+7DUD[DFXP#VSHFLHV,#QDPHQ#RRN#WRH#QD#EHPHVWLQJ
PHW#11
7LMGHQV#HHQ#DFKW# MDDU#GXUHQG#H[SHULPHQW#ZHUGHQ#PHHUGHUH#FRPELQDWLHV#YDQ#EHPHVWHQ#PHW#1/#3
HQ# ./# EHJUD]HQ/#PDDLHQ#PHW# DIYRHUHQ# HQ# ]DDGWRHYRHJLQJ# WRHJHSDVW# >6PLWK# HW# DO1/# 5333@1# 'H
VWHUNVWH# WRHQDPH# LQ#DDQWDO#VRRUWHQ#ZHUG#EHUHLNW#ZDQQHHU#GH#FRPELQDWLH#YDQ#QDMDDU#HQ#YRRUMDDU
EHJUD]LQJ#PHW#54#MXOL#PDDLHQ#HQ#DIYRHUHQ#HQ#WRHYRHJHQ#YDQ#]DGHQ#ZHUG#XLWJHYRHUG1#'H#WRWDOH#EL0
RPDVVDSURGXFWLH#GDDOGH#KHW#VWHUNVW#ELM#EHJUD]LQJ#LQ#QDMDDU#HQ#YRRUMDDU/#47#MXQL#PDDLHQ#HQ#DIYRH0
UHQ#HQ#]RQGHU#EHPHVWLQJ1
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6181<# $QGHUH#PDDWUHJHOHQ##+]LH#ELMODJH#$/%/&=#YUDDJ#43/#4;,

7RHYRHJHQ#YDQ#LM]HU#RI#NDON
%HKDOYH#DIJUDYHQ/#YHUVFKUDOHQ#HQ#XLWPLMQHQ#]LMQ#HU#PRJHOLMN#DQGHUH#RSWLHV#RP#GH#EHVFKLNEDDUKHLG
YDQ#3# WH#YHUODJHQ1#+LHUQDDU# LV#ELM#GH#GHVNXQGLJHQ#JHwQIRUPHHUG/#ZDW# OHLGGH# WRW# UHDFWLHV#ZDDUELM
GRRU#VRPPLJH#KHW# WRHYRHJHQ#YDQ# LM]HU#RI#NDON#DDQ#GH#ERGHP# LV#JHQRHPG1# ,Q#HHQ#DDQYXOOHQGH
YUDDJ#]LMQ#GH#JHUDDGSOHHJGH#RQGHU]RHNHUV#JHYUDDJG#RP#HHQ#RRUGHHO#RYHU#GH]H#PRJHOLMNH#RSWLHV
RI#RP#DQGHUH#RSWLHV#WH#QRHPHQ1

'H#YROJHQGH#UHDFWLHV#]LMQ#JHJHYHQ=
0# %HKHHU#YDQ#GH#+JURQG,ZDWHUNZDOLWHLW=#QLHW#DOOHHQ#GH#+SRWHQWLsOH,#30YRRUUDDG#LV#EHODQJULMN/#PDDU

PHW# QDPH# GH#PRELOLVDWLHVQHOKHLG1#'H# +JURQG,ZDWHUNZDOLWHLW# VSHHOW# HHQ# ]HHU# JURWH# URO# ELM# GH
PRELOLVDWLH#YDQ#3# +]LH#RRN#HHUGHU,=#DONDOLQLVDWLH# ]RUJW# YRRU#30PRELOLVDWLH/#HYHQDOV#ZHJYDOOHQ
YDQ#)H0ULMNH#NZHO#+NDQ#QLHW#PHW#RSSHUYODNWHZDWHU#JHFRPSHQVHHUG#ZRUGHQ,1

0# +HW#VWXUHQ#YDQ#GH#NZDOLWHLW#YDQ#KHW#ERYHQVWH#JURQGZDWHU#GRRU#LQ#NZHOVLWXDWLHV#KHW#UHJHQZDWHU
RSSHUYODNNLJ#DI#WH#YRHUHQ1

0# %HYRUGHUHQ#YDQ#NDONKRXGHQGH#NZHO#LQ#GH#ZRUWHO]RQH#GRRU#RQGLHSH#JUHSSHOV#LQ#KHW#JHELHG#+DI0
YRHU#YDQ# UHJHQZDWHU,#HQ#GHPSHQ#YDQ#GLHSH#VORWHQ# LQ#GH#RPJHYLQJ# +YRRUNRPHQ#YDQ# ODWHUDDO
ZHJ]XLJHQ#YDQ#NZHO,1

0# 2SWLPDOLVDWLH#YDQ#XLWPLMQHQ/#GRRU#VHOHFWLH#YDQ#JHZDVVHQ#GLH#YHHO#3#RSQHPHQ1
0# ,HWV#PLQGHU#DFWLHI#GDQ#XLWPLMQHQ#LV#PDDLEHKHHU/#ZDW#RS#GH#ODQJH#GXXU#RRN#YUXFKWHQ#NDQ#DIZHU0

SHQ1
0# %%HNDON/#GDW#GRHW#HHQ#ERHU#RRN#RP#GH#S+#JRHG# WH#KRXGHQ%1#%LM# WHUXJNRSSHOLQJ# OHYHUGH#GH]H

RSWLH#HFKWHU#VWHUN#DIZLM]HQGH#UHDFWLHV#RS/#PHW#DOV#EHODQJULMNVWH# UHGHQ#GDW#KHW# WRHYRHJHQ#YDQ
NDON#RQJHZHQVW#LV#RPGDW#GLW#NDQ#OHLGHQ#WRW#HHQ#YHUVWHUNWH#DIEUDDN#YDQ#RUJDQLVFK#PDWHULDDO#HQ
GDDUPHH#MXLVW#WRW#KHW#YULMNRPHQ#YDQ#1#HQ#31#'DDUQDDVW#]LMQ#HU#RRN#QDWXXUGRHOW\SHQ#GLH#DOOHHQ
RS#NDONDUPH#ERGHP#NXQQHQ#JURHLHQ1

0# 0DDWUHJHOHQ#GLH#JHULFKW#]LMQ#RS#YHUPLQGHUHQ#YDQ#RSORVEDDUKHLG#YDQ#3/#LQ#SODDWV#YDQ#DIYRHUHQ
YDQ#31

0# )RVIDDWELQGHQG#YHUPRJHQ#YHUKRJHQ#GRRU# LQEUHQJHQ#YDQ# LM]HU#RI#DOXPLQLXP/#PHWDOOLVFK#RI#DOV
]RXW#RI#+K\GU,R[LGH1#2S#GH]H#RSWLH#ZHUG#ELM#WHUXJNRSSHOLQJ#SRVLWLHI#JHUHDJHHUG/#PHW#DOV#NDQWWH0
NHQLQJHQ=
D1# %LM#WRHGLHQHQ#YDQ#)H#DOV#]RXW#NDQ#VWHUNH#YHU]XULQJ#YDQ#GH#ERGHP#RSWUHGHQ>
E1# )H#GLHQW#QLHW#DOV#)H5.# WRHJHGLHQG# WH#ZRUGHQ/#DDQJH]LHQ#GLW#ELM#R[LGDWLH# OHLGW# WRW#H[WUHPH

YHU]XULQJ>
F1# 7RHYRHJLQJ#YDQ#)H#LQ#FRPELQDWLH#PHW#ZDWHUSHLOEHKHHU#OHLGW#WRW#DIZLVVHOHQG#DsUREH#HQ#DQ0

DsUREH#RPVWDQGLJKHGHQ>#KLHUELM#ZRUGW#DIZLVVHOHQG#3#YDVWJHOHJG#HQ#NRPW#KHW#ZHHU#YULM#RQ0
GHU#DQDsUREH#FRQGLWLHV>

G1# ,Q#GH#SUDNWLMN#]RX# LN#KXLYHULJ#]LMQ#RP#QRJ#PHHU#VWRIIHQ#DDQ#GH#ERGHP# WRH# WH#YRHJHQ/#HQ
]RX#KLHU#QLHW#YRRU#NLH]HQ>

H1# ,-]HUDGGLWLH/#XLWJHYRHUG#LQ#DTXDWLVFKH#HQ#VHPL0WHUUHVWULVFKH#V\VWHPHQ#ZHUNW#JRHG/#PDDU#LV
ELM#KRJH#)H0FRQVXPSWLH#+P1Q1#ELM#KRJH#VXOIDDWDDQYRHU#HQ#GDDUGRRU#KRJH#VXOILGH0SURGXFWLH,
WH#NRUWGXUHQG#HQ#GXXU>

I1# (IIHFWLYLWHLW#HQ#GXXU]DDPKHLG#YDQ#)H0EHPHVWLQJ#]LMQ#PLM#QLHW#EHNHQG/#PDDU#NOHLQVFKDOLJH
H[SHULPHQWHQ#KLHUPHH#OLMNHQ#PH#]HHU#GH#PRHLWH#ZDDUG1

,Q# 1HGHUODQG# LV# KHW# WRHYRHJHQ# YDQ# )H# DDQ# GH# ERGHP# XLWJHEUHLG# RQGHU]RFKW# >6FKRXPDQV# )
.|KOHQEHUJ/#4<<8@>#KHW#GRHO#KLHUELM#ZDV#RP#XLWVSRHOLQJ#YDQ#3#YDQXLW# IRVIDDWYHU]DGLJGH#JURQGHQ
WHJHQ# WH#JDDQ1#'H# FRPELQDWLH# YDQ#)H+126,6#HQ#&D+2+,5# NZDP#DOV#EHVWH#XLW# KHW# RQGHU]RHN# WH
YRRUVFKLMQ1#$OV#QDGHHO#YDQ#GH]H#RSWLH#ZHUG#JHQRHPG#GDW#ELM# WRHGLHQHQ#HHQ# *]RXWVFKRN*#RSWUHHGW
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GRRU#KHW#JHYRUPGH#&D+126,5/#ZDW#GXV#WHYHQV#JHSDDUG#JDDW#PHW#KHW#WRHGLHQHQ#YDQ#YHHO#1#DDQ#GH
ERGHP1#,Q#GH#9HUHQLJGH#6WDWHQ#LV#GH#ODDWVWH#MDUHQ#HYHQHHQV#YHHO#RQGHU]RHN#JHGDDQ#QDDU#KHW#LP0
PRELOLVHUHQ# YDQ# 3/# HYHQHHQV# RP# WUDQVSRUW# YDQ# 3# WH# YHUPLQGHUHQ1# ,Q# GLW# RQGHU]RHN# EOHHN# GDW
$O5+627,6#GH#EHVWH#ZHUNLQJ#KHHIW#YRRU#GLW#GRHO1#(HQ#GDOLQJ#YDQ#GH#ERGHP0S+#ZHUG#HFKWHU#QLHW#RQ0
GHU]RFKW#+RI#QLHW#YHUPHOG,1#'RRU#*LOEHUW/#>5333@#ZHUG#$O5+627,6#WRHJHSDVW#LQ#HHQ#SRWSURHI#PHW#HHQ
YLHUWDO#QDWXXUOLMNH#JUDVVRRUWHQ1#'H#JHZDVRQWZLNNHOLQJ#ZDV#HFKWHU#VWHUN#JHUHPG/#PRJHOLMN#GRRU#GH
S+0GDOLQJ#GLH#RSWUDG1#,Q#HHQ#VDPHQZHUNLQJVSURMHFW#WXVVHQ#7DOORZLQ#+'HYRQ/#8.,#HQ#3HHWHUV#+/HX0
YHQ/#%HOJLs,#ZRUGW#RS#GLW#PRPHQW#KHW#JHEUXLN#YDQ#LM]HUR[LGH#RQGHU]RFKW1

7RHYRHJHQ#YDQ#]DGHQ
'H#DIVWDQG#ZDDURYHU#]DGHQ#ZRUGHQ#YHUVSUHLG#LV#RYHU#KHW#DOJHPHHQ#JHULQJ/#GLW#JHOGW#RRN#YRRU#]D0
GHQ#GLH#GRRU#GH#ZLQG#ZRUGHQ#YHUVSUHLG1#9HUVSUHLGLQJ#GRRU#RYHUVWURPLQJ#YDQ#XLWHUZDDUGHQ# LV#HHQ
PDQLHU#GLH#YURHJHU#YHHO#YRRUNZDP/#PDDU#GRRU# +JURQG,ZDWHUVWDQGGDOLQJ#QX#YHHO#PLQGHU#RSWUHHGW
>2RPHV#HW#DO1/#4<<;@1#'H#+KHU,LQWURGXFWLH#YDQ#]DGHQ#LV#LHWV#ZDDU#RS#EHSHUNWH#VFKDDO#PHH#LV#JHs[0
SHULPHQWHHUG/#GRRU#KHW#JHULFKW#YHUVSUHLGHQ#YDQ#]DDG#>6PLWK#HW#DO1/#5333>#*HHUWV#)#2RPHV/#5333@/
RI#GRRU#KHW#YHUVSUHLGHQ#YDQ#PDDLVHO#+.ORRNHU#HW#DO1#4<<<,1#2I#HHQ#WHUUHLQ#RRN#RS#GH#ODQJHUH#WHUPLMQ
HHQ#JXQVWLJH#VWDQGSODDWV#ELHGW#YRRU#JHwQWURGXFHHUGH#VRRUWHQ#NDQ#HFKWHU#DOOHHQ#EOLMNHQ#XLW#ODQJGX0
ULJ#RQGHU]RHN#>.ORRNHU#HW#DO1/#4<<<@1

6DPHQYDWWHQG=#KHW#WRHGLHQHQ#YDQ#NDON#RI#KHUVWHO#YDQ#NDONKRXGHQGH#NZHO#ZHUG#HQNHOH#PDOHQ#JH0
QRHPG/#PDDU#EHNDONHQ#ZHUG#GRRU#DQGHUHQ#VWHUN#RQWUDGHQ>#RS#GLW#SXQW#EHVWDDW#RQGXLGHOLMNKHLG#GLH
ZHJJHQRPHQ# ]RX#PRHWHQ#ZRUGHQ1#+HUVWHO# YDQ# LM]HUULMNH# NZHO# NDQ# ]RUJHQ# YRRU# HHQ# *QDWXXUOLMNH*
ELQGLQJ#YDQ#3/#GH#VXJJHVWLH#RP# LM]HU# +RI#DOXPLQLXP,#DDQ#GH#ERGHP# WRH# WH#GLHQHQ# OHLGW# WRW#HHQ
DDQWDO#NULWLVFKH#NDQWWHNHQLQJHQ/#PDDU#RRN#WRW#KHW#YRRUVWHO#RP#KLHUPHH#H[SHULPHQWHQ#XLW#WH#YRHUHQ1

619# ,QYORHG#QDWXXURQWZLNNHOLQJVPDDWUHJHOHQ#RS#EHODVWLQJ#RSSHUYODNWHZDWHU

'H#YHUVFKLOOHQGH#PDDWUHJHOHQ#GLH# LQ#KHW#NDGHU#YDQ#QDWXXURQWZLNNHOLQJ#ZRUGHQ#JHQRPHQ#NXQQHQ
LQYORHG#KHEEHQ#RS#GH#EHODVWLQJ#YDQ#KHW#RSSHUYODNWHZDWHU#PHW#3#RI#DQGHUH#QXWULsQWHQ1
*HQRHPG#LV#UHHGV#GDW#KHW#EUDDNOHJJHQ#YDQ#JURQG#GH#PLQHUDOLVDWLH#YDQ#RUJDQLVFKH#VWRI#EHYRUGHUW1
'RRUGDW#JHHQ#RSQDPH#GRRU#JHZDVVHQ#PHHU#RSWUHHGW#NDQ#GLW#WRW#HHQ#KRJHUH#EHODVWLQJ#YDQ#KHW#RS0
SHUYODNWHZDWHU#OHLGHQ/#YRRUDO#PHW#VWLNVWRI1

2RN#LV#UHHGV#JHQRHPG#GDW#SHLOYHUKRJLQJ#WRW#DQDsURELH#NDQ#OHLGHQ/#GDDUGRRU#WRW#UHGXFWLH#YDQ#)H6.

WRW#)H5./#HQ#WRW#KHW#YULMNRPHQ#YDQ#GH#DDQ#)H#JHERQGHQ#31#2RN#KHW#KHUVWHO#YDQ#VXOIDDWULMNH#NZHO#]DO
NXQQHQ#OHLGHQ#WRW#KHW#YULMNRPHQ#YDQ#DDQ#)H#JHERQGHQ#31#7H#YHUZDFKWHQ# LV#GDW#GLW#PHW#QDPH#RS0
WUHHGW#ZDQQHHU#HHQ#SHLOYHUKRJLQJ#ELQQHQ#NRUWH# WLMG#ZRUGW# WRHJHSDVW>#KLHUGRRU#KHEEHQ#DOXPLQLXP0
K\GUR[LGHQ/#GLH#HYHQHHQV#3#NXQQHQ#ELQGHQ/#QLHW#JHQRHJ#NDQV#RP#GH#URO#YDQ#)H#ELM#KHW#YDVWOHJJHQ
YDQ#3#RYHU# WH#QHPHQ1#3HLOYHUKRJLQJ#NDQ# OHLGHQ# WRW#PHHU#GHQLWULILFDWLH/#ZDDUGRRU#PLQGHU#1#QDDU
JURQG0#HQ#RSSHUYODNWHZDWHU#]DO#XLWVSRHOHQ1

+HW#GLHSSORHJHQ#RP#GH#ERXZYRRU#QDDU#HHQ#JURWHUH#GLHSWH#WH#YHUSODDWVHQ#LV#ULVNDQW/#RPGDW#GLW#YULM0
ZHO#DOWLMG# OHLGW# WRW#HHQ#NOHLQHUH#DIVWDQG#QDDU#KHW# +JURQG0#HQ,#RSSHUYODNWHZDWHU1#9RRU#1#JHOGW#GDW/
WHQ]LM# GHQLWULILFDWLH# RSWUHHGW/# GLW# XLWVSRHOLQJ# EHYRUGHUW1# 9RRU# 3# EHVWDDW# GH#PRJHOLMNKHLG# GDW# KHW
ZRUGW#YDVWJHOHJG#DDQ#HHQ#LM]HUULMNH#HQ#IRVIDDWDUPH#GLHSHUH#ERGHPODDJ1

+HW#YHUPLQGHUHQ#YDQ#GH#KRHYHHOKHLG#3# LQ#GH#ERGHP#GRRU#KHW#DIJUDYHQ#YDQ#GH#ERXZYRRU#RI#KHW
DISODJJHQ#YDQ#GH#ERYHQVWH# ODDJ#]DO# LQ#GH#PHHVWH#JHYDOOHQ#JXQVWLJ#XLWSDNNHQ/#DDQJH]LHQ#YHUZLM0
GHUGH#QXWULsQWHQ# WHU#SODDWVH#JHHQ#HXWURILsULQJ#PHHU#NXQQHQ#YHURRU]DNHQ1#9RRUZDDUGH# LV#ZHO#GDW
YROGRHQGH#HYHQZLFKW#EHVWDDW# WXVVHQ#GH#DFKWHUEOLMYHQGH#QXWULsQWHQ1#=LMQ#GH]H#QLHW# LQ#EDODQV#GDQ
NDQ#GLW#KHUJURHL#YHUKLQGHUHQ#ZDDUGRRU#DFKWHUJHEOHYHQ#QXWULsQWHQ#YHUVQHOG#NXQQHQ#XLWVSRHOHQ1
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:DQQHHU#PHQ#HU#GRRU#YHUVFKLOOHQGH#PDDWUHJHOHQ# LQ# LV#JHVODDJG#RP#GH#EHVFKLNEDDUKHLG# YDQ#3
YRRU#GH#SODQW#WH#YHUPLQGHUHQ#GDQ#KHHIW#GLW#HHQ#JXQVWLJH#XLWZHUNLQJ#RS#KHW#30JHKDOWH#LQ#GH#ERGHP0
RSORVVLQJ#HQ#GDDUPHH#RS#GH#NDQV#RS#XLWVSRHOLQJ#YDQ#31#&KDUGRQ#)#YDQ#)DDVVHQ/#>4<<<@#EHUHNHQ0
GHQ#HHQ#YHUEDQG#WXVVHQ#KHW#WRWDDOJHKDOWH#YDQ#3# LQ#ERGHPYRFKW#HQ#KHW#3Z0JHWDO1#%LM#HHQ#3Z#YDQ
63/#ZDW#ODQGERXZNXQGLJ#JH]LHQ#RSWLPDDO#LV/#NDQ#HHQ#JHKDOWH#DDQ#30WRWDDO#YDQ#FD1#31:#PJ#/04#ZRU0
GHQ#YHUZDFKW>#ELM#3Z#</#ZDW#DOV#]HHU#ODDJ#ZRUGW#JH]LHQ#RIWHZHO#RSWLPDDO#YRRU#HHQ#VRRUWHQULMNH#YH0
JHWDWLH/# LV#GLW#3148#PJ#/041#+LHUXLW#EOLMNW#GDW#GH#NDQV#RS#XLWVSRHOLQJ#VWHUN#NDQ#DIQHPHQ#GRRU#HHQ
YHUODJLQJ#YDQ#GH#EHVFKLNEDDUKHLG#YDQ#31
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714# %HVFKLNEDDUKHLG#YDQ#GH#LQIRUPDWLH

7LMGHQV#GH#HQTXrWH#NRQGHQ#VSHFLILHNH#YUDJHQ#ZRUGHQ#JHVWHOG#GLH#RYHU#KHW#DOJHPHHQ#XLWJHEUHLG
]LMQ#EHDQWZRRUG1#'H#DQWZRRUGHQ#ZDUHQ#YDQ#YHHO#ZDDUGH/#PHGH#RPGDW#GH#PHHVWH#JHwQWHUYLHZGH
SHUVRQHQ#LQ#KHW#DIJHORSHQ#MDDU#EHWURNNHQ#JHZHHVW#]LMQ#ELM#SURMHFWHQ#URQG#QDWXXURQWZLNNHOLQJ#ZDDU0
ELM#GH#HIIHFWHQ#YDQ#3#HHQ#URO#VSHHOGHQ1#'DW#JHHIW#DDQ#GDW#GH#SUREOHPDWLHN#]HHU#DFWXHHO#LV1#'H#SUR0
MHFWHQ# ZDDUELM# GH# JHwQWHUYLHZGHQ# EHWURNNHQ# ZDUHQ# EHWURIIHQ# YRRUPDOLJH# ODQGERXZJURQGHQ# GLH
JHEUXLNW#ZDUHQ#DOV#DNNHUV/#DOV#ZHLODQG#RI#DOV#JUDVODQG1#(HQ#DDQWDO#JHwQWHUYLHZGHQ#ZDV#QLHW#EH0
WURNNHQ#ELM#SURMHFWHQ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ#PDDU# LQ#DTXDWLVFKH#RI#WHUUHVWULVFKH#QDWXXU0
JHELHGHQ/#ZDDUYDQ#LQKRXGHOLMNH#NHQQLV#LV#YHUNUHJHQ1
'H#YHHO#YRRUNRPHQGH#PDDWUHJHO# LV#DIJUDYHQ/#SODJJHQ#HQ#RQWJURQGHQ1# ,QIRUPDWLH#RYHU#GH#DQGHUH
PDDWUHJHOHQ# LV#VXPPLHU1#'H#NHQQLV#ZDV#GXLGHOLMN#DDQZH]LJ#ELM#GH#1HGHUODQGVH#HQ#EXLWHQODQGVH
RQGHU]RHNHUV#HQ#LQ#PLQGHUH#PDWH#ELM#GH#EHKHHUGHUV1#'H#DQLPR#ELM#GH#EHKHHUGHUV#ZDV#JHULQJ=#58(
YDQ#GH#EHQDGHUGHQ#GHHG#PHH>#GLW#KDG#WH#PDNHQ#PHW#GH#WRHQ#KHHUVHQGH#0.=#FULVLV#HQ#GH#GUXNNH
ZHUN]DDPKHGHQ#LQ#KHW#YRRUMDDU1
,QIRUPDWLH# YDQ#GH#EXLWHQODQGVH#RQGHU]RHNHUV#ZDV# UHOHYDQW/#PHW#QDPH#RPGDW# LQ#KHW# EXLWHQODQG
YHHO#PHHU# ODQJMDULJ#RQGHU]RHN# LV#JHGDDQ#QDDU#KHW#RP]HWWHQ#YDQ# ODQGERXZJURQG#GDQ# LQ#1HGHU0
ODQG1#2RN#]LMQ#LQ#KHW#EXLWHQODQG#JURRWVFKDOLJH#LQYHQWDULVDWLHV#XLWJHYRHUG#QDDU#GH#UHODWLH#WXVVHQ#YH0
JHWDWLH#HQ#EHVFKLNEDDUKHLG#YDQ#31

'H# OLWHUDWXXU#ZDV#YRRUQDPHOLMN# UHOHYDQW#YRRU# LQIRUPDWLH#RYHU#30EHVFKLNEDDUKHLG# LQ#GH#ERGHP# LQ
UHODWLH# WRW#GH#YHJHWDWLH1#5HFHQWH# OLWHUDWXXU#EHVFKULMIW#RRN# ODQJORSHQGH#YHUVFKUDOLQJVH[SHULPHQWHQ
ZDDUELM#DIJUDYHQ/#SODJJHQ#HQ#RQWJURQGHQ/#PDDLHQ#PHW#DIYRHUHQ#HQ#SHLOYHUKRJHQ#]LMQ#WRHJHSDVW1

715# 30EHVFKLNEDDUKHLG#LQ#GH#ERGHP

(HQ#KRJH#EHVFKLNEDDUKHLG#YDQ#3#LQ#GH#ERGHP#ZRUGW#GRRU#YULMZHO#DOOH#JHUDDGSOHHJGH#GHVNXQGLJHQ
DOV#HHQ#SUREOHHP#JH]LHQ#YRRU#QDWXXURQWZLNNHOLQJ1#'LW#JHOGW#PHW#QDPH#YRRU#KHW#FUHsUHQ#YDQ#QD0
WXXUGRHOW\SHQ#GLH#JHNRSSHOG#]LMQ#DDQ#YRHGVHODUPH#RPVWDQGLJKHGHQ1#'RRU#GH#KRJH#GHSRVLWLH#YDQ
1# LQ#RQV# ODQG#HQ#GRRU#VWLNVWRIELQGLQJ#YDQXLW#GH# OXFKW# LV#HHQ#GXXU]DPH# OLPLWDWLH#YDQ#GH#SURGXFWLH
GRRU#1#QLHW#ZDDUVFKLMQOLMN1#+LHUGRRU#]LMQ#YRHGVHODUPH#RPVWDQGLJKHGHQ#GLNZLMOV#DOOHHQ#PRJHOLMN#ELM
HHQ#ODJH#EHVFKLNEDDUKHLG#YDQ#31

%LM#ERGHPDQDO\VHV#PRHW#HHQ#GXLGHOLMN#RQGHUVFKHLG#ZRUGHQ#JHPDDNW#WXVVHQ#WRWDDOJHKDOWHQ#HQ#KHW
JHKDOWH#DDQ#3#GDW#YRRU#HHQ#JHZDV#RI#GH#YHJHWDWLH#EHVFKLNEDDU#LV1#,Q#PHHUGHUH#VWXGLHV#LV#EHVFKUH0
YHQ#GDW#GH#EHVFKLNEDDUKHLG#YDQ#3# LQ#GH#ERGHP#HHQ#VOHXWHOIDFWRU# LV#YRRU#GH#VRRUWHQGLYHUVLWHLW#HQ
GURJHVWRI0SURGXFWLH#YDQ#JUDVODQGHQ1#'RRU#EHPHVWLQJ#ZRUGW#YDQ#GH#WRHJHYRHJGH#QXWULsQWHQ#3#KHW
PLQVW#RSJHQRPHQ/#GH#ODJH#RSORVEDDUKHLG/#GH#VWHUNH#ELQGLQJ#YDQ#3#DDQ#ERGHPGHHOWMHV#HQ#GH#JH0
ULQJH#XLWVSRHOLQJ#YDQ#3#]LMQ#GH#RRU]DNHQ##ZDDUGRRU#3#DFFXPXOHHUW#LQ#GH#ERGHP1

'RRU#1HGHUODQGVH#RQGHU]RHNHUV#ZRUGW#DDQJHJHYHQ#GDW#HHQ#JURWH#YHUVFKHLGHQKHLG#DDQ#PHWKRGHQ
ZRUGW#JHEUXLNW# YRRU#KHW# NDUDNWHULVHUHQ# YDQ#GH#ERGHP#P1E1W1# YHUVFKLOOHQGH# IRVIDDWIUDFWLHV1#'H]H
YHUVFKHLGHQKHLG#DDQ#JHEUXLNWH#DQDO\VHPHWKRGHQ# OHLGW#WRW#KHW#SUREOHHP#GDW#KHW#PRHLOLMN# LV#RP#UH0
VXOWDWHQ#YDQ#YHUVFKLOOHQGH#VWXGLHV#PHW#HONDDU# WH# YHUJHOLMNHQ/#HQ#GH# LQWHUSUHWDWLH#EHPRHLOLMNW# YDQ
XLWVSUDNHQ#]RDOV=#HHQ#YHJHWDWLHW\SH#NRPW#DOOHHQ#YRRU#ELM#HHQ#302OVHQ#JHKDOWH#?#431
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716# 9HJHWDWLH#HQ#30EHVFKLNEDDUKHLG

2P]HWWLQJ#YDQ#YRRU#GH# ODQGERXZ#JHVFKLNW#JHPDDNWH#JUDVODQGHQ#EHWHNHQW#GDW#VWHUN#FRPSHWLWLHYH
VRRUWHQ# DOV# (QJHOV# UDDLJUDV# HQ#:LWWH# NODYHU# +/ROLXP# SHUHQQH# HQ# 7ULIROLXP# UHSHQV,# YHUYDQJHQ
PRHWHQ#ZRUGHQ# GRRU# GH# GRHOVRRUWHQ1#2P# GH# GRPLQDQWLH# YDQ#10ELQGHUV# WH# UHGXFHUHQ# LV#ZDDU0
VFKLMQOLMN#HHQ#YHUODJLQJ#YDQ#KHW#30JHKDOWH#HQ#HHQ#YHUKRJLQJ#YDQ#KHW#10JHKDOWH#YDQ#GH#ERGHP#QR0
GLJ1
,Q#]RZHO# WHUUHVWULVFKH#DOV#VHPL0WHUUHVWULVFKH#PLOLHXV# OHLGW#GH#H[WUHHP#KRJH#30EHVFKLNEDDUKHLG# WRW
PDVVDOH#RQWZLNNHOLQJ#YDQ#SLWUXV/#VWUXLVJUDV/# OLHVJUDV/#EUDQGQHWHO/#HWF1/#DIKDQNHOLMN#YDQ#KHW#PLOLHX/
WHQ#NRVWH#YDQ#DQGHUH#VRRUWHQ/#HQ# OHLGW#GDDUGRRU# WRW#HHQ#VWHUNH#GDOLQJ#YDQ#GH#ELRGLYHUVLWHLW1#0HW
QDPH#GH#RQWZLNNHOLQJ#YDQ#ODVWLJH#NUXLGHQ#]RDOV#SLWUXV#NDQ#WRH#WH#VFKULMYHQ#]LMQ#DDQ#IRVIDDW1

'H#KRRJVWH#VRRUWHQULMNGRP# LQ#JUDVODQGHQ#NRPW#YRRU#ELM#HHQ#PDWLJH#YRHGVHOULMNGRP#HQ#ELM# ODJH#30
JHKDOWHQ1#8LW#(QJHOV#RQGHU]RHN#EOLMNW#GDW#KHW#RSWLPXP#JHYRQGHQ#ZRUGW#ELM#FD1#8#PJ#3#NJ04#JURQG/
JHPHWHQ#YROJHQV#GH#2OVHQ0PHWKRGH1#'LW#NRPW#YHUPRHGHOLMN#RYHUHHQ# +]LH# WDEHO#4,#PHW#FD1#8#PJ
3528#SHU# OLWHU#JURQG# +3Z0PHWKRGH,#RI#FD1#43#PJ#3528#SHU#433#J#JURQG# +30$O0PHWKRGH,1#'H#JH0
QRHPGH#3Z0#HQ#30$O#ZDDUGHQ#PRHWHQ#HFKWHU#QRJ#JHWRHWVW#ZRUGHQ#RQGHU#1HGHUODQGVH#RPVWDQ0
GLJKHGHQ1

'H#VRRUWHQVDPHQVWHOOLQJ#KDQJW#HFKWHU#DI#YDQ#ZHON#QXWULsQW#EHSHUNHQG#LV1#1DDUPDWH#PHHU#ERGHP0
IDFWRUHQ#FR0OLPLWHUHQG#]LMQ#]RX#GH#VRRUWHQULMNGRP#LQ#KHW#RSWLPXP#KRJHU#NXQQHQ#]LMQ1#9RRU#KHW#KHU0
VWHO# YDQ# GH# VRRUWHQULMNGRP# QD# YHUPHVWLQJ# LV# KHW# QLHW# YROGRHQGH# RP# DOOHHQ# GH# ELRPDVVD# WH
YHUODJHQ#GRRU#YHUVFKUDOHQG#EHKHHU#PDDU#PRHW#HU#RRN#YRRU#ZRUGHQ#JH]RUJG#GDW#GH#RSWLPDOH#YHU0
KRXGLQJ#WXVVHQ#GH#QXWULsQWHQ#ZRUGW#KHUVWHOG1

717# (IIHFW#YDQ#PDDWUHJHOHQ#RS#QDWXXURQWZLNNHOLQJ

9HUVFKUDOLQJ#YDQ#GH#ERGHP#LV#WH#EHUHLNHQ#GRRU#WRHSDVVLQJ#YDQ#YHUVFKLOOHQGH#PDDWUHJHOHQ1#'H#WLMG
GLH# QRGLJ# LV# YRRU# KHW# YHUVFKUDOHQ# KDQJW# VWHUN# DI# YDQ# GH# XLWJDQJVVLWXDWLH#P1E1W1# KHW# YRRUPDOLJH
ODQGJHEUXLN#HQ#GH#EHPHVWLQJVJHVFKLHGHQLV/#GH#JURQGVRRUW# +]DQG/#NOHL#RI#YHHQ,/#HQ#KHW#YRFKWJH0
KDOWH#YDQ#GH#ERGHP1#'H#YHUVFKUDOLQJ#KHHIW#VXFFHV#DOV#KHW#DDQERG#YDQ#GH#YHUVFKLOOHQGH#QXWULsQWHQ
]RDOV#NDOLXP/#IRVIRU#HQ#VWLNVWRI#RS#HHQ#JHPLGGHOG#QLYHDX#OLJW/#RPGDW#LQ#JUDVODQGHQ#GDQ#GH#KRRJVWH
ELRGLYHUVLWHLW#NDQ#ZRUGHQ#EHUHLNW1#:HONH#PDDWUHJHO#KHW#PHHVW#HIIHFWLHI#LV#WHQ#DDQ]LHQ#YDQ#KHW#YHU0
ODJHQ#YDQ#GH#30EHVFKLNEDDUKHLG/#ELQQHQ#HHQ# UHGHOLMNH# WLMG# WH# UHDOLVHUHQ# LV/#HQ#ELQQHQ#KHW#EXGJHW
YDQ#HHQ#QDWXXUEHKHHUGHU#SDVW/#LV#QRJ#QLHW#GXLGHOLMN1

%LM#DIJUDYHQ/#SODJJHQ#HQ#RQWJURQGHQ#ZRUGW#HHQ#QXWULsQWHQULMNH#ERGHPODDJ# YHUZLMGHUG/#ZDW# YDDN
QHHUNRPW#RS#KHW#YHUZLMGHUHQ#YDQ#GH#JHKHOH#YRRUPDOLJH#ERXZYRRU1#$IKDQNHOLMN#YDQ#GH#GLHSWH# WRW
ZDDU#YHUZLMGHUG#ZRUGW/#ZRUGHQ#YHUVFKLOOHQGH# WHUPHQ#JHEUXLNW>#PHW# WRHQHPHQGH#GLHSWH=#SODJJHQ/
DIJUDYHQ#HQ#RQWJURQGHQ1
%LM#KHW#DIJUDYHQ#ZRUGW#KHW#JURRWVWH#GHHO#YDQ#1#HQ#GH#RUJDQLVFKH#VWRI#YHUZLMGHUG1#=RQGHU#ERGHP0
DQDO\VHV#RP#GH#GLNWH#YDQ#GH#IRVIDDWULMNH# ODDJ#WH#EHSDOHQ#NDQ# WHYHHO# IRVIDDW# LQ#GH#ERGHP#DFKWHU0
EOLMYHQ1
$OV#EHODQJULMNVWH#EH]ZDDU#YDQ#DIJUDYHQ#ZRUGW#GRRU#VRPPLJH#GHVNXQGLJHQ#JH]LHQ#KHW#JURWH#ULVLFR
RS# KHW# YHUOLHV# YDQ# GH# ]DDGEDQN# HQ# GLDVSRUHQ1#%HKHHUGHUV# QRHPHQ# DOV# EH]ZDDU# RRN# GH# KRJH
NRVWHQ#YDQ#DIJUDYHQ#HQ#KHW#YLQGHQ#YDQ#HHQ#EHVWHPPLQJ#YRRU#GH#DIJHJUDYHQ#JURQG1
2S#YHHQJURQGHQ#ZRUGW#DIJUDYHQ#XQDQLHP#DIJHZH]HQ/#RPGDW#PLQHUDOLVDWLH#]DO#GRRUJDDQ#HQ#YHHO
YDQ#GH#QDWXXUZDDUGHQ#MXLVW#LQ#GH#NDUDNWHULVWLHNHQ#YDQ#KHW#YHHQSDNNHW#]LWWHQ1

'LHSSORHJHQ#UHGXFHHUW#GH#EHVFKLNEDDUKHLG#YDQ#3#GRRUGDW#GH#ERGHPODDJ#PHW#3#HQ#DQGHUH#QXWUL0
HQWHQ#ZRUGW#YHUSODDWVW#QDDU#JURWHUH#GLHSWH1#'LW##YHUJURRW#HFKWHU#GH#NDQV#RS#XLWVSRHOLQJ#HQ#ERYHQ0
GLHQ#NDQ#HHQ#HYHQWXHHO#DDQZH]LJ#KLVWRULVFK#ERGHPDUFKLHI#ZRUGHQ#YHUVWRRUG1#(HQ#OLFKWH#PDWH#YDQ
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JURQGEHZHUNLQJ/#KHW#YHUNUXLPHOHQ#HQ#PHQJHQ#YDQ#GH#ERYHQVWH#8#WRW#43#FP#YDQ#GH#JURQG#GRRU#WH
IUH]HQ#KHHIW#PHHU#WRW#GRHO#RP#GH#YHUVWRUHQGH#JUDV]RGH#NDSRW#WH#PDNHQ#GDQ#RP#QXWULsQWHQ#]RDOV#3
WH#YHUSODDWVHQ1

2YHU#KHW#EUDDNOHJJHQ#YDQ#HHQ#JURQG#DOV#EHKHHUVPDDWUHJHO# LV#ZHLQLJ#EHNHQG1#'RRUGDW#JHHQ#JH0
ZDV#RI#YHJHWDWLH#ZRUGW#DIJHYRHUG#]DO#GH]H#RSWLH#YRRU#3#ZDDUVFKLMQOLMN#QLHW#LQWHUHVVDQW#]LMQ1

%LM#XLWPLMQHQ#ZRUGHQ#QXWULsQWHQ#XLW#GH#ERGHP#YHUZLMGHUG#GRRU#KHW#RRJVWHQ#HQ#DIYRHUHQ#YDQ#HHQ
JHZDV/#ZDDUELM#HUYRRU#ZRUGW#JH]RUJG#GDW#GH#RYHULJH#QXWULsQWHQ# LQ# YROGRHQGH#PDWH#EHVFKLNEDDU
]LMQ1#2YHU#GH#PRJHOLMNKHGHQ#YDQ#KHW#YHUODJHQ#YDQ#GH#EHVFKLNEDDUKHLG#YDQ#3#GRRU#XLWPLMQHQ#+YHU0
VFKUDOHQ#PHW#WRHGLHQLQJ#YDQ#1#HQ#.,#LV#LQ#GH#SUDNWLMN#QRJ#ZHLQLJ#EHNHQG1#'H#EHQRGLJGH#WLMGVGXXU
KDQJW#VWHUN#DI#YDQ#GH#EHJLQWRHVWDQG#YDQ#GH#ERGHP/#HQ#YDQ#KHW#WRHJHSDVWH#JHZDV1#%HLGH#DVSHF0
WHQ#GLHQHQ#QDGHU#WH#ZRUGHQ#RQGHU]RFKW1#(HQ#WLMGVGXXU#YDQ#8043#MDDU#LV#YHUPRHGHOLMN#HHQ#PLQLPDOH
VFKDWWLQJ# YDQ#GH# EHQRGLJGH# WLMG1#=RQGHU# WRHYRHJLQJ# YDQ#1# HQ#.# ]DO# GH]H# WLMG# VWHUN# WRHQHPHQ/
GRRUGDW#GH#SURGXFWLYLWHLW#VWHUN#DIQHHPW#LQ#GH#WLMG1

'RRU#HHQ#EHKHHU#YDQ#PDDLHQ#PHW#DIYRHUHQ#ZRUGHQ#GH#QXWULsQWHQ#GLH#DDQZH]LJ#]LMQ# LQ#GH#ERYHQ0
JURQGVH#ELRPDVVD#YHUZLMGHUG1#2P#YHUVFKUDOLQJ# WH#NULMJHQ# LV#KHW#QRRG]DNHOLMN#GDW#GH#DIJHYRHUGH
ELRPDVVD#PHHU#QXWULsQWHQ#EHYDW#GDQ#GH# MDDUOLMNVH#DDQYRHU# YDQ#QXWULsQWHQ#GRRU#ELMYRRUEHHOG#DW0
PRVIHULVFKH# GHSRVLWLH1#=R# NDQ#PDDLHQ#PHW# DIYRHUHQ# HHQ#PDDWUHJHO# ]LMQ# RP# GH# ERGHP# WH# YHU0
VFKUDOHQ1
0DDLHQ#PHW# DIYRHUHQ# KHHIW# HHQ# GXLGHOLMN# HIIHFW# RS# GH# QXWULsQWHQYHUKRXGLQJHQ# LQ# GH# ERGHP# HQ
GDDUPHH#RS#GH#VDPHQVWHOOLQJ#YDQ#GH#YHJHWDWLH1#8LW#JUDVODQGVWXGLHV#LV#JHEOHNHQ#GDW#HU#GRRU#PDDL0
HQ#UHODWLHI#PHHU#1#HQ#.#GDQ#3#PHW#GH#ERYHQJURQGVH#ELRPDVVD#ZRUGW#DIJHYRHUG/#ZDDUGRRU#HHUGHU
10#HQ#.0OLPLWDWLH#RSWUHHGW#GDQ#30OLPLWDWLH1

2YHU#KHW#DOJHPHHQ#LV#GH#DIYRHU#YDQ#QXWULsQWHQ#GRRU#EHJUD]LQJ#JHULQJ/#]HNHU#ZDQQHHU#GLW#JHEHXUW
GRRU#GLHUHQ#GLH#KHW#JURRWVWH#GHHO#YDQ#KHW#MDDU#RS#KHW]HOIGH#WHUUHLQ#EOLMYHQ1#(HQ#YHUSODDWVLQJ#ELQQHQ
KHW# WHUUHLQ# YLQGW#HFKWHU#ZHO#SODDWV#GRRUGDW#QXWULsQWHQ#JHFRQFHQWUHHUG#ZRUGHQ#RS# GH# SODDWV# YDQ
PHVW0#RI#XULQHSOHNNHQ1#%HJUD]HQ#NDQ#HFKWHU#RRN#WRW#HHQ#YHUKRRJGH#EHVFKLNEDDUKHLG#YDQ#QXWULsQ0
WHQ# OHLGHQ/#GRRUGDW#GH#YHUWHULQJ#YDQ# IDHFHV#VQHOOHU#NDQ#]LMQ#GDQ#YDQ#KHW#ELM#EHJUD]HQ#JHFRQVX0
PHHUGH#SODQWHQPDWHULDDO1

(HQ#WRHQDPH#YDQ#GH#EHVFKLNEDDUKHLG#YDQ#3#GRRU#SHLOYHUKRJLQJ# LV#ZDDUVFKLMQOLMN1#+HW#]DO#QLHW#RS0
WUHGHQ#ELM# LM]HUULMNH#NZHO/#PDDU# LQ#YHUVWHUNWH#PDWH#DOV#HU#YRHGVHOULMN#ZDWHU#ZRUGW# LQJHODWHQ1#2YHU
HHQ#HYHQWXHHO#JXQVWLJ#HIIHFW#YDQ#HHQ#KRJH#DONDOLQLWHLW2FDOFLXPJHKDOWH#EHVWDDW#RQGXLGHOLMNKHLG1#$OV
KHW#SHLO#YHUKRRJG#ZRUGW# WRW#QDELM#GH#ZRUWHO]RQH#GDQ#NDQ#GLW#GH#YHJHWDWLHVDPHQVWHOOLQJ#EHwQYORH0
GHQ1#(HQ#ZLVVHOHQG#SHLOEHKHHU# +KRRJ#ZLQWHU0#HQ# ODDJ#]RPHUSHLO,#NDQ#YHUUXLJLQJ# WHJHQJDDQ1#+HW
ULVLFR#YDQ# WRHQDPH#YDQ#XLWVSRHOLQJ#YDQ#3#QDDU#JURQG0#HQ2RI#RSSHUYODNWHZDWHU/#HQ#GDDUPHH#YDQ
HXWURILsULQJ/#LV#GXLGHOLMN#DDQZH]LJ#QD#SHLOYHUKRJLQJ1

+HW#WRHGLHQHQ#YDQ#NDON#RI#KHUVWHO#YDQ#NDONKRXGHQGH#NZHO#ZHUG#HQNHOH#PDOHQ#JHQRHPG/#PDDU#EH0
NDONHQ# LV#GRRU#DQGHUHQ#VWHUN#RQWUDGHQ1#2S#GLW#SXQW#EHVWDDW#RQGXLGHOLMNKHLG#GLH#ZHJJHQRPHQ#]RX
PRHWHQ#ZRUGHQ1#+HUVWHO#YDQ# LM]HUULMNH#NZHO# NDQ# ]RUJHQ# YRRU#HHQ# *QDWXXUOLMNH*#ELQGLQJ# YDQ#3/#GH
VXJJHVWLH#RP#LM]HU#+RI#DOXPLQLXP,#DDQ#GH#ERGHP#WRH#WH#GLHQHQ#OHLGW#WRW#HHQ#DDQWDO#NULWLVFKH#NDQWWH0
NHQLQJHQ#PDDU#RRN#WRW#GH#VXJJHVWLH#RP#KLHUPHH#H[SHULPHQWHQ#XLW#WH#YRHUHQ1
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$$1%(9(/,1*(1#9(592/*21'(5=2(.

'H#SUREOHPDWLHN#YDQ#WH#KRJH#EHVFKLNEDDUKHLG#YDQ#3#LV#KHW#JURRWVW#LQ#VLWXDWLHV#ZDDUELM#YRRUPDOLJH
ODQGERXZJURQGHQ#LQJHULFKW#PRHWHQ#ZRUGHQ#YRRU#QDWXXURQWZLNNHOLQJ1#2S#GLW#PRPHQW#EHWUHIW#GLW#GH
UHDOLVHULQJ#YDQ#GH#(FRORJLVFKH#+RRIGVWUXFWXXU#+(+6,#HQ#GH#5HFRQVWUXFWLHJHELHGHQ1#2P#WH#NRPHQ
WRW#KHW#JHZHQVWH#QDWXXUGRHO#ZRUGHQ#HQNHOH#DDQEHYHOLQJHQ#YRRU#YHUYROJRQGHU]RHN#JHJHYHQ1

,Q# KHW# NDGHU# YDQ# GH#(+6# HQ# UHFRQVWUXFWLH# ]RX# YHUYROJRQGHU]RHN#PRHWHQ# SODDWVYLQGHQ# RS# GLH
JURQGVRRUWHQ#ZDDU#GH]H#KHULQULFKWLQJ#SODDWVYLQGW1#'DW#EHWUHIW#GXV# YRRUDO# ]DQG0#RI# YHHQERGHPV/
PHW#HHQ#YRRUPDOLJ#ODQGJHEUXLN#YDQ#JUDV#RI#PDwV/#HQ#PHW#DOV#QDWXXUGRHO#QDW#RI#GURRJ#VFKUDDOJUDV0
ODQG#RI#QDWWH#RI#GURJH#KHLGH1

,Q#YROJRUGH#YDQ#+DIQHPHQGH,#SULRULWHLW=

41# 5HODWLH#WXVVHQ#GH#30EHVFKLNEDDUKHLG#HQ#KHW#YHJHWDWLHGRHO1#+HW#LV#YDQ#EHODQJ#GH#UHODWLH#WXVVHQ
GH#30EHVFKLNEDDUKHLG#RI#QXWULsQWOLPLWDWLH#HQ#KHW#YHJHWDWLHGRHO#YDVW#WH#VWHOOHQ1#7HYHQV#RRN#RQ0
GHU]RHN#QDDU#GH#UHODWLH#WXVVHQ#YHUVFKLOOHQGH#QXWULsQWHQ=#123/#32.1

51# 2QGHU]RHN# QDDU# GH# YHUVFKLOOHQGH# DQDO\VHPHWKRGHQ# YRRU# GH# EHSDOLQJ# YDQ# GH# 30
EHVFKLNEDDUKHLG#LQ#QDWXXUWHUUHLQHQ1

61# (YDOXDWLH# QDDU# GH# HIIHFWLYLWHLW# YDQ#PDDWUHJHOHQ# GLH# LQ# QDWXXURQWZLNNHOLQJVSURMHFWHQ#ZRUGHQ
WRHJHSDVW#RP#GH#30EHVFKLNEDDUKHLG#LQ#GH#ERGHP#WH#YHUODJHQ1

71# 2QGHU]RHN#QDDU#GH#HIIHFWLYLWHLW#YDQ#XLWPLMQHQ#RQGHU#YHUVFKLOOHQGH#FRQGLWLHV#HQ#PHW#YHUVFKLO0
OHQGH#JHZDVVHQ1#'DDUELM#NDQ#JHGDFKW#ZRUGHQ#DDQ#XLWPLMQHQ# LQ#FRPELQDWLH#PHW#ELM#EHPHVWHQ
PHW#1##HQ#.#HQ2RI#EHNDONHQ1

81# 9HUJHOLMNHQG#RQGHU]RHN#QDDU#HHQ#FRPELQDWLH#YDQ#YHUVFKLOOHQGH#PDDWUHJHOHQ#RP#GH#WLMG#WH#YHU0
NRUWHQ#GLH#QRGLJ# LV#RP#GH#EHVFKLNEDDUKHLG#YDQ#3# WH#YHUODJHQ1#'DDUELM#NDQ#JHGDFKW#ZRUGHQ
DDQ#XLWPLMQHQ#LQ#FRPELQDWLH#PHW#RQWJURQGHQ#RI#SODJJHQ1

91# 2QGHU]RHN#QDDU#GH#HIIHFWLYLWHLW#YDQ#3#ELQGLQJ#DDQ#)H/#$O#RI#&D/#ZDQQHHU# WRHJHYRHJG#RQGHU
YHUVFKLOOHQGH#ERGHPYRFKWRPVWDQGLJKHGHQ1#'XV#HHQ#SURFHVVWXGLH#QDDU#PRJHOLMNKHGHQ#RP#GH
EHVFKLNEDDUKHLG#YDQ#3#WH#YHUODJHQ1
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/,7(5$7885

$QGHUVRQ/#*1#4<;31#$VVHVVLQJ#RUJDQLF#SKRVSKRUXV# LQ#VRLOV1# ,Q=#)1(1#.KDVDZQHK#HW#DO1+HG1,/#7KH
UROH#RI#SKRVSKRUXV#LQ#DJULFXOWXUH1#$6$/#&66$/#666$/#0DGLVRQ#86$/#S1#74407641

%HHN/#-1#)#:1+1#YDQ#5LHPVGLMN/#4<:<1# ,QWHUDFWLRQ#RI#RUWKRSKRVSKDWH# LRQV#ZLWK#VRLO1# ,Q=#*1+1#%ROW
+HG1,#6RLO#FKHPLVWU\1#%1#3K\VLFR0FKHPLFDO#PRGHOV1#(OVHYLHU#$PVWHUGDP1#S1#58<05;7

%RH\H/#'1/#%1#9HUKDJHQ/#91#YDQ#+DHVHEURHFN#)#51)1#9HUKH\HQ1#4<<:1#1XWULHQW# OLPLWDWLRQ# LQ#VSH0
FLHV0ULFK#ORZODQG#IHQV1#-RXUQDO#RI##9HJHWDWLRQ#6FLHQFH#;=#74807571

%RNGDP/# -1# )# +1# 3LHN1# 4<<;1# %HJUD]LQJ# DOV# KHUVWHOPDDWUHJHO# LQ# QDWWH# JUDVODQGHQ1# ,Q=#01-101
2RPHV#DQG#+1#.RRUHYDDU# +HG1,#+HUVWHO# YDQ# VRRUWHQULMNH# JUDVODQGHQ1#$%0'/2# WKHPD*V# 8/
:DJHQLQJHQ/#S1#:80<51

%RODQG/#'1/#-1$1#%OHXPLQN/#7K1#9HOOLQJD#)#-1*1#.URHV/#53331#2PJDDQ#PHW#YHUQDWWLQJ1#&/0#UDSSRUW
784053331#8WUHFKW1

%R\HU/#01/1+1#)#%1'1#:KHHOHU1# 4<;<1#9HJHWDWLRQ#SDWWHUQV# LQ#VSULQJ0IHG#FDOFDUHRXV# IHQV=# FDOFLWH
SUHFLSLWDWLRQ#DQG#FRQVWUDLQWV1#-RXUQDO#RI#(FRORJ\#::=#8<:093<1

%UDDNKHNNH/#:1*1#)#'1$131#+RRIWPDQ1#4<<<1#7KH# UHVRXUFH#EDODQFH#K\SRWKHVLV#RI#SODQW#VSHFLHV
GLYHUVLW\#LQ#JUDVVODQG1#-RXUQDO#RI#9HJHWDWLRQ#6FLHQFH#43=#4;:05331

%ULWWRQ/#$1-1/#51+1#0DUUV/#31'1#&DUH\#)#51-1#3DNHPDQ1#53331#&RPSDULVRQ#RI#WHFKQLTXHV#WR#LQFUHD0
VH#&DOOXQD#YXOJDULV#FRYHU#RQ#KHDWKODQG# LQYDGHG#E\#JUDVVHV# LQ#%UHFNODQG/#VRXWK#HDVW#(QJ0
ODQG1#%LRORJLFDO#&RQVHUYDWLRQ#<8=#55:05651

%URHN/#71#YDQ#GHQ1#4<<;1#9HUGURJLQJ#HQ#IRVIRU0EHVFKLNEDDUKHLG1#/DQGVFKDS#4826=#46804771
&KDPEHUV/#%1-1#4<<:1#1XWULHQW#&\FOLQJ#RQ#$UDEOH#5HYHUVLRQ#*UDVVODQG#LQ#WKH#6RXWK#'RZQV#(6$1

$'$6#UHSRUW#SURMHFW#%'365:#WR#0$))#+8.,1
&KDPEHUV/#%1-1/#&11151#&ULWFKOH\/#-1$1#)RZEHUW/#$1#%KRJDO#)#61&1#5RVH1#4<<<1#6RLO#QXWULHQW#VWDWXV

DQG#ERWDQLFDO#FRPSRVLWLRQ#RI#JUDVVODQGV#LQ#(QJOLVK#HQYLURQPHQWDOO\#VHQVLWLYH#DUHDV1#5HSRUW
0$))#3URMHFW#%'475</#$'$6#*OHDGWKRUSH#)#1HZFDVWOH/#8./#:4#SS1

&KDUGRQ/#:1-1/#21)1#2HQHPD/#31&101#%RHUV/#%1#)UDWHUV#)#<1&1:101#*HHOHQ1# 4<<91#9HUNHQQLQJ
YDQ#GH#PRJHOLMNKHGHQ#YRRU#EHKHHU#HQ#KHUVWHO#YDQ#IRVIDDWOHNNHQGH# ODQGERXZJURQGHQ1#5DS0
SRUWHQ#SURJUDPPD#JHwQWHJUHHUG#ERGHPRQGHU]RHN#GHHO#;1*UDILVFK#VHUYLFH#FHQWUXP#YDQ#*LOV/
:DJHQLQJHQ1#;7#SS1

&KDUGRQ/#:1-1/#)#+1*1#YDQ#)DDVVHQ1#4<<<1#6RLO#LQGLFDWRUV#IRU#FULWLFDO#VRXUFH#DUHDV#RI#SKRVSKRUXV
OHDFKLQJ1#5DSSRUWHQ# SURJUDPPD# JHwQWHJUHHUG# ERGHPRQGHU]RHN# GHHO# 551*UDILVFK# VHUYLFH
FHQWUXP#YDQ#*LOV#%191/#:DJHQLQJHQ1#6;#SS1

'LJJHOHQ/#5# 1YDQ/#$131#*URRWMDQV#)#51#%XUNXQN#4<<71#$VVHVVLQJ# UHVWRUDWLRQ#SHUVSHFWLYHV#RI#GLV0
WXUEHG#EURRN#YDOOH\V=#WKH#*RUHFKW#$UHD/#7KH#1HWKHUODQGV1#5HVWRUDWLRQ#(FRORJ\#5=#;:0<91

'LMN/#:1#YDQ# +UHG1,#4<<<1#$GYLHVEDVLV#YRRU#GH#EHPHVWLQJ#YDQ#DNNHUERXZ0#HQ#YROOHJURQGVJURHQ0
WHQJHZDVVHQ1#3$9/#/HO\VWDG/#SXEO1#QU1#<81

'XUHQ/# ,1&1#YDQ#)#'101#3HJWHO1# 53331#1XWULHQW# OLPLWDWLRQ# LQ#ZHW/#GUDLQHG#DQG# UHZHWWHG# IHQ#PHD0
GRZV=#HYDOXDWLRQ#RI#PHWKRGV#DQG#UHVXOWV1#3ODQW#DQG#6RLO#553=#6807:1

(OOHQEHUJ/+1#4<:<1#=HLJHUZHUWH#GHU#JHIlVVSIODQ]HQ#0LWWHOHXURSDV1#6FULSWD#*HRERWDQLFD#,;/#*|WWLQ0
JHQ/#5H#$XIODJH1

*HHUWV/#51+1(101# )#01-101#2RPHV1# 53331#.DQ# GH#6SDDQVH# UXLWHU# KHW#:DJHQLQJVH#%LQQHQYHOG
KHURYHUHQ"#'H#/HYHQGH#1DWXXU#434=#:40:81

*LOEHUW/#-1&1#53331#+LJK#VRLO#SKRVSKRUXV#DYDLODELOLW\#DQG#WKH#UHVWRUDWLRQ#RI#VSHFLHV#ULFK#JUDVVODQG1
3K'#7KHVLV#&UDQILHOG#8QLY1/#6LOVRH#8./#,QVW1#:DWHU#)#(QYLURQPHQW1

*RXJK/#01:1#)#0DUUV/#51+1#4<<3D1#$#FRPSDULVRQ#RI#VRLO# IHUWLOLW\#EHWZHHQ#VHPL0QDWXUDO#DQG#DJUL0
FXOWXUDO#SODQW#FRPPXQLWLHV=# LPSOLFDWLRQV#IRU#WKH#FUHDWLRQ#RI#VSHFLHV0ULFK#JUDVVODQG#RQ#DEDQ0
GRQHG#DJULFXOWXUDO#ODQG1#%LRORJLFDO#&RQVHUYDWLRQ#84=#;60<91
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*RXJK/#01:1#)#0DUUV/#51+1#4<<3E1#7UHQGV#LQ#VRLO#FKHPLVWU\#DQG#IORULVWLFV#DVVRFLDWHG#ZLWK#WKH#HV0
WDEOLVKPHQW#RI#D#ORZ0LQSXW#PHDGRZ#V\VWHP#RQ#DQ#DUDEOH#FOD\#VRLO#LQ#(VVH[/#(QJODQG1####%LR0
ORJLFDO#&RQVHUYDWLRQ#85=46804791

-DQVVHQ/#)1/#$1#3HHWHUV/# -151%1#7DOORZLQ/# -131#%DNNHU/#5101#%HNNHU/#)1#)LOODW# )#01-101#2RPHV1
4<<;1#5HODWLRQVKLS#EHWZHHQ# VRLO# FKHPLFDO# IDFWRUV# DQG# JUDVVODQG# GLYHUVLW\1#3ODQW# DQG#6RLO
535=#9<0:;1

.DOELW]/#.1/#+1#5XSS/#51#0HLVVQHU#)#)1#%UDXPDQQ1#4<<<1#)ROJHZLUNXQJHQ#GHU#5HQDWXULHUXQJ#HLQHV
1LHGHUPRRUHV#DXI#GLH#6WLFNVWRII0/#3KRVSKRU0#XQG#.RKOHQVWRIIJHKDOWH# LP#%RGHQ0#XQG#*UXQG0
ZDVVHU1#=HLWVFKULIW#I�U#.XOWXUWHFKQLN#XQG#/DQGHQWZLFNOXQJ#73=#5505;1

.HPPHUV/#51+1/#4<<<1#)RVIRU0#HQ#NDOLXPKXLVKRXGLQJ#LQ#NZHODIKDQNHOLMNH#VFKUDDOJUDVODQGHQ1#5DS0
SRUW#9<<1#$OWHUUD/#:DJHQLQJHQ1

.HPPHUV/#51+1/#6131-1#YDQ#'HOIW#)#31&1#-DQVHQ1#53341#3URGXFWLYLWHLW#YDQ#NRUWH#YHJHWDWLHV#HQ#EH0
SHUNHQGH#IDFWRUHQ#LQ#UHODWLH#WRW#YRHGVHOULMNGRP#HQ#YRFKWWRHVWDQG#YDQ#QDWXXUWHUUHLQHQ1#$OWHU0
UD0UDSSRUW#58:/#$OWHUUD/#:DJHQLQJHQ1#44:#S1

.LUNKDP/# )1:1/# -121#0RXQWIRUG# )# 51-1#:LONLQV1# 4<<91# 7KH# HIIHFWV# RI# QLWURJHQ/# SRWDVVLXP# DQG
SKRVSKRUXV#DGGLWLRQ#RQ#WKH#YHJHWDWLRQ#RI#D#6RPHUVHW#SHDW#PRRU#XQGHU#FXWWLQJ#PDQDJHPHQW1
-RXUQDO#RI#$SSOLHG#(FRORJ\#66=#43460435<1

.ORRNHU/#-1/#51#YDQ#'LJJHOHQ#)#-131#%DNNHU1#4<<<1#1DWXXURQWZLNNHOLQJ#RS#PLQHUDOH#JURQGHQ1#5LMNV0
XQLYHUVLWHLW#*URQLQJHQ1#9DQ#'HQGHUHQ#%9/#*URQLQJHQ1

.RHUVHOPDQ/#:1#)#$1#0HXOHPDQ1#4<<91#1=3# UDWLR*V#HQ#QXWULsQWHQEHSHUNLQJ1#/DQGVFKDS#<9=#5:60
5;61

.RRSPDQV/#*1)1/#51$1#6XXUV/#:1-1#&KDUGRQ/#31$1,1#(KOHUW#)#21#2HQHPD1#53331#'HSOHWLRQ#RI#VRLO
SKRVSKRUXV#LQ#D#SRW#H[SHULPHQW1#$QQXDO#0HHWLQJ#$EVWUDFWV#$6$/#&66$/#666$/#:LVFRQVLQ
86$1#S1#6<61

/DPPHUWV/#(1-1#4<<<1#%DVLSKLORXV#SLRQHHU#YHJHWDWLRQ# LQ#GXQH#VODFNV#RQ# WKH#'XWFK#:DGGHQ#6HD
LVODQGV1#7KHVLV1#*URQLQJHQ#8QLYHUVLW\/#*URQLQJHQ1

0DUUV/#51+1#4<<61#6RLO#IHUWLOLW\#DQG#QDWXUH#FRQVHUYDWLRQ# LQ#(XURSH=#7KHRUHWLFDO#FRQVLGHUDWLRQV#DQG
SUDFWLFDO#PDQDJHPHQW#VROXWLRQV1#$GY1#(FRO1#5HV1#57=#57405;71

0DUUV/#51+1#)#01:1#*RXJK1#4<;<1#6RLO#IHUWLOLW\=#D#SRWHQWLDO#SUREOHP#IRU#KDELWDW#UHVWRUDWLRQ1#,Q=#%LR0
ORJLFDO#+DELWDW#5HVWRUDWLRQ/#*131#%XFNOH\#+HG1,/#SS1#5<0771##%HOOKDYHQ#3UHVV/#/RQGRQ1

0DUUV/#51+1/#01:1#*RXJK# )#01#*ULIILWKV1# 4<<41#6RLO# FKHPLVWU\# DQG# OHDFKLQJ# ORVVHV# RI# QXWULHQWV
IURP#VHPL0JUDVVODQG#DQG#DUDEOH#VRLOV#RQ#WKUHH#FRQWUDVWLQJ#SDUHQW#PDWHULDOV1#%LRORJLFDO#&RQ0
VHUYDWLRQ#8:=#58:05:41

0DUUV/#51+1/#&16151#6QRZ/#.101#2ZHQ#)#&1(1#(YDQV1#4<<;1#+HDWKODQG#DQG#DFLG#JUDVVODQG#FUHDWL0
RQ#RQ#DUDEOH#VRLOV#DW#0LQVPHUH=#LGHQWLILFDWLRQ#RI#SRWHQWLDO#SUREOHPV#DQG#D#WHVW#RI#FURSSLQJ#WR
LPSRYHULVK#VRLOV1#%LRORJLFDO#&RQVHUYDWLRQ#;8=#9<0;51

0F&UHD/#$151/#,1&1#7UXHPDQ/#01$1#)XOOHQ/#01'1#$WNLQVRQ#)#/1#%HVHQ\HL1#5334D1#5HODWLRQVKLS#EHW0
ZHHQ# VRLO# FKDUDFWHULVWLFV# DQG# VSHFLHV# ULFKQHVV# LQ# WZR# ERWDQLFDOO\# KHWHURJHQHRXV# FUHDWHG
PHDGRZV#LQ#WKH#XUEDQ#(QJOLVK#:HVW#0LGODQGV1#%LRORJLFDO#&RQVHUYDWLRQ#<:=#4:404;31

0F&UHD/#$151/# ,1&1#7UXHPDQ# )#01$1#)XOOHQ1# 5334E1#$# FRPSDULVRQ# RI# WKH# HIIHFWV# RI# IRXU# DUDEOH
FURSV#RQ# WKH# IHUWLOLW\#GHSOHWLRQ#RI#D#VDQG\#VLOW# ORDP#GHVWLQHG# IRU#JUDVVODQG#KDELWDW#FUHDWLRQ1
%LRORJLFDO#&RQVHUYDWLRQ#<:=#4;404;:1

0F.HQ]LH/#61(1#)#61#3HHO1#4<<:1#5H0FUHDWLRQ#RI#FKDON#GRZQODQG# IURP#DUDEOH# ODQG1# ,Q=#6KHOGULFN/
51'# +HG1,1# *UDVVODQG# 0DQDJHPHQW# LQ# WKH# (QYLURQPHQWDOO\# 6HQVLWLYH# $UHDV/# 2FFDVLRQDO
6\PSRVLXP#RI#WKH#%ULWLVK#*UDVVODQG#6RFLHW\/#1R1#65/#SS1#59:059;1

0HLVVQHU/#51/#-1#6HHJHU/#+1#5XSS#)#+1#%DOOD1#4<<<1#$VVHVVLQJ#WKH#LPSDFW#RI#DJULFXOWXUDO# ODQG#XVH
FKDQJHV#RQ#ZDWHU#TXDOLW\1#:DWHU#6FLHQFH#DQG#7HFKQRORJ\#73=#40431

0LQLVWHULH# YDQ# /DQGERXZ/#1DWXXUEHKHHU# HQ#9LVVHULM/# 4<<31#1DWXXUEHOHLGVSODQ1#5HJHULQJVEHVOLV0
VLQJ1#7ZHHGH#.DPHU/#9HUJDGHUMDDU#4<;<04<<3/#5447</#QUV1#5061#¶V0*UDYHQKDJH1

0LQLVWHULH#YDQ#/DQGERXZ/#1DWXXUEHKHHU#HQ#9LVVHULM/4<<<1#2EMHFWLYHULQJ#'RHOSDNNHWWHQ1#6XEVLGLH0
UHJHOLQJ#1DWXXUEHKHHU#5333#HQ#$JUDULVFK#1DWXXUEHKHHU1#'HQ#+DDJ
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0RXQWIRUG/#-121/#.1+1#/DNKDQL#)#)1:1#.LUNKDP1#4<<61#([SHULPHQWDO#DVVHVVPHQW#RI# WKH#HIIHFWV#RI
QLWURJHQ#DGGLWLRQ#XQGHU#KD\0FXWWLQJ#DQG#DIWHUPDWK#JUD]LQJ#RQ#WKH#YHJHWDWLRQ#RI#PHDGRZV#RQ
D#6RPHUVHW#SHDW#PRRU1#-RXUQDO#RI#$SSOLHG#(FRORJ\#63=#65406651

2OGH#9HQWHULQN/#+1*101#53331#1LWURJHQ/#SKRVSKRUXV# #DQG#SRWDVVLXP# IORZV#FRQWUROOLQJ#SODQW#SUR0
GXFWLYLW\#DQG#VSHFLHV#ULFKQHVV1#7KHVLV#8QLYHUVLW\#RI#8WUHFKW/#8WUHFKW1

2OII/# +1# )# '101# 3HJWHO1# 4<<71# &KDUDFWHULVDWLRQ# RI# WKH# W\SH# DQG# H[WHQW# RI# QXWULHQW# OLPLWDWLRQ# LQ
JUDVVODQG#YHJHWDWLRQ#XVLQJ#D#ELRDVVD\#ZLWK#LQWDFW#VRGV1#3ODQW#DQG#6RLO#496=#54:05571

2RPHV/#01-101#4<<31#&KDQJHV#LQ#GU\#PDWWHU#DQG#QXWULHQW#\LHOGV#GXULQJ#WKH#UHVWRUDWLRQ#RI#VSHFLHV0
ULFK#JUDVVODQGV1#-RXUQDO#RI#9HJHWDWLRQ#6FLHQFH#4=#666066;1

2RPHV/#01-101/#+1#2OII#)#+1-1#$OWHQD1#4<<91#(IIHFWV#RI#YHJHWDWLRQ#PDQDJHPHQW#DQG# UDLVLQJ# WKH
ZDWHU#WDEOH#RQ#QXWULHQW#G\QDPLFV#DQG#YHJHWDWLRQ#FKDQJH# LQ#D#ZHW#JUDVVODQG1#-RXUQDO#RI#$S0
SOLHG#(FRORJ\#66=#8:908;;1

2RPHV/#01-101/#51+1(101#*HHUWV#)#+1-1#$OWHQD1#4<<;1#9HUQDWWHQ#HQ#YHUVFKUDOHQ1#/DQGVFKDS#4825=
<<04431

3DWULFN/#:1+1#-U1#)# #51$1#.KDOLG1#4<:71#3KRVSKDWH# UHOHDVH#DQG#VRUSWLRQ#E\#VRLOV#DQG#VHGLPHQWV=
HIIHFW#RI#DHURELF#DQG#DQDHURELF#FRQGLWLRQV1#6FLHQFH#4;9=#860881

3HJWHO/#'101/#-131#%DNNHU/#*1/19HUZH\#)#/1)101#)UHVFR1#4<<91#1/#.#DQG#3#GHILFLHQF\#LQ#FKURQRVH0
TXHQWLDO#FXW#VXPPHU0GU\#JUDVVODQGV#RQ#JOH\#SRG]RO#DIWHU#WKH#FHVVDWLRQ#RI#IHUWLOL]HU#DSSOLFDWL0
RQ1#3ODQW#DQG#6RLO/#4:;=#45404641

3RQQDPSHUXQD/#)111/#4<:51#7KH#FKHPLVWU\#RI#VXEPHUJHG#VRLOV1#$GYDQFHV#LQ#$JURQRP\#57=#5<0<91
3\ZHOO/#51/#-1#%XOORFN/#.1#:DONHU/#'1#0\KLOO/#/1#:DUPDQ/#'1#%DUUDWW/#71#6SDUNV/#$1#+RSNLQV/#01#%XU0

NH/#3HHO#)#61#4<<<1#0XOWL0VLWH#H[SHULPHQWV#RQ# WKH# UHVWRUDWLRQ#RI#VSHFLHV0ULFK#JUDVVODQG#RQ
H[0DUDEOH#ODQG#LQ#WKH#(6$V1#,7(2$'$62,*(5#UHSRUW#WR#0$))#+8.,1

5,90/#5333D1#0LOLHXYHUNHQQLQJ#81#6DPVRP#+1'1#7MHHQN#:LOOLQN1#$OSKHQ#DDQ#GHQ#5LMQ1
5,90/#5333E1#1DWXXUEDODQV#53331#6DPVRP#+1'1#7MHHQN#:LOOLQN1#$OSKHQ#DDQ#GHQ#5LMQ1
5RHORIV/#-1*101/#01&1&1#GH#*UDDI/#31-101#9HUEHHN#)#01-151#&DOV1#4<<61#0HWKRGLHNHQ#YRRU#KHUVWHO

YDQ# YHU]XXUGH#HQ#JHsXWURILHHUGH#KHLGHQ#HQ# VFKUDDOJUDVODQGHQ1# ,Q=#(IIHFWJHULFKWH#PDDWUH0
JHOHQ# WHJHQ#YHU]XULQJ#HQ#HXWURILsULQJ# LQ#QDWXXUWHUUHLQHQ1#01&DOV/#01#GH#*UDDI#)#-1#5RHORIV
+(GV1,1#.81/#1LMPHJHQ1#S1#45:0479

6FKRXPDQV/#21)1#)#+1#.|KOHQEHUJ1#4<<81#2QGHU]RHN#QDDU#PDDWUHJHOHQ# WHU#YHUPLQGHULQJ#YDQ#GH
IRVIDDWXLWVSRHOLQJ#XLW#ODQGERXZJURQGHQ1#0RJHOLMNKHGHQ#YDQ#WRHGLHQLQJ#YDQ#DOXPLQLXP#HQ#LM0
]HUYHUELQGLQJHQ#DDQ#GH#ERGHP1#6WDULQJ#&HQWUXP#:DJHQLQJHQ/#5DSSRUW#QR1#6:7151

6FKU|GHU/# -1-1# )#:1-1#&RUUp1# 53331# $FWXDOLVHULQJ# VWLNVWRI# HQ# IRVIDDW0GHVN0VWXGLHV1# 5DSSRUW# 55/
3ODQW#5HVHDUFK#,QWHUQDWLRQDO#:DJHQLQJHQ/#4;5#SS1#.#ELMO1

6PLWK/#5161/#5161#6KLHO/#'1#0LOOZDUG#)#31#&RUNKLOO1#53331#7KH#LQWHUDFWLYH#HIIHFWV#RI#PDQDJHPHQW#RQ
WKH#SURGXFWLYLW\#DQG#SODQW#FRPPXQLW\#VWUXFWXUH#RI#DQ#XSODQG#PHDGRZ=#DQ#;0\HDU#WULDO1#-RXUQDO
RI#$SSOLHG#(FRORJ\#6:=#435<043761

6QRZ/#&16151/#51+1#0DUUV/#)#/1#0HUULFN/#4<<:1#7UHQGV# LQ#VRLO#FKHPLVWU\#DQG# IORULVWLFV#DVVRFLDWHG
ZLWK#WKH#HVWDEOLVKPHQW#RI#D#ORZ0LQSXW#PHDGRZ#V\VWHP#RQ#DQ#DUDEOH#FOD\#VRLO#LQ#(VVH[1#%LROR0
JLFDO#&RQVHUYDWLRQ#:<=#680741

7DOORZLQ/#-151%1#)#51*1#-HIIHUVRQ1#4<<<1#+D\#SURGXFWLRQ#IURP# ORZODQG#VHPL0QDWXUDO#JUDVVODQGV=#D
UHYLHZ#RI# LPSOLFDWLRQV# IRU# UXPLQDQW# OLYHVWRFN#V\VWHPV1#*UDVV#DQG#)RUDJH#6FLHQFH# 87=# <<0
4481

7DOORZLQ/#-151%1/#)1:1#.LUNKDP/#51(111#6PLWK#)#-121#0RXQWIRUG1#4<<;1#5HVLGXDO#HIIHFWV#RI#SKRVS0
KRUXV#IHUWLOL]DWLRQ#RQ# WKH#UHVWRUDWLRQ#RI# IORULVWLF#GLYHUVLW\# WR#ZHW#KD\#PHDGRZV1# ,Q=#(XURSHDQ
ORZODQG#ZHW# JUDVVODQGV=# ELRGLYHUVLW\/#PDQDJHPHQW# DQG# UHVWRUDWLRQ1# +HG1# &1%1# -R\FH# DQG
3101#:DGH,/#-RKQ#:LOH\#DQG#6RQV#/WG1#57<05961

7LWO\DQRYD/#$1$1/# ,131#5RPDQRYD/#1131#.RV\NK#)#1131#0LURQ\FKHYD07RNDUHYD1#4<<<1#3DWWHUQ#DQG
SURFHVV# LQ#DERYH0JURXQG#DQG#EHORZ0JURXQG#FRPSRQHQWV#RI#JUDVVODQG#HFRV\VWHPV1#-RXUQDO
RI#9HJHWDWLRQ#6FLHQFH#43=#63:06531
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7XQQH\/#+1/#$1#%UHHXZVPD/#31-1$1#:LWKHUV#)#31$1,1#(KOHUW1#4<<:1#3KRVSKRUXV#IHUWLOL]HU#VWUDWHJLHV=
SUHVHQW# DQG# IXWXUH1# ,Q=#+1# 7XQQH\/#2171#&DUWRQ/#31&1#%URRNHV# DQG# $1(1# -RKQVWRQ# +HGV,1
3KRVSKRUXV#ORVV#IURP#VRLO#WR#ZDWHU1#&$%#,QWHUQDWLRQDO#4<<:/#SS1#4::05361

9HUKDJHQ/#51#)#51#YDQ#'LJJHOHQ1# 53341#1DWXXURQWZLNNHOLQJ#RS# YRRUPDOLJH# ODQGERXZJURQGHQ# LQ
3OHLVWRFHHQ#1HGHUODQG=#+HUVWHO# YDQ# GH# QXWULsQWHQOLPLWDWLH1#5DSSRUW#5LMNVXQLY1#*URQLQJHQ/
/DE1#YRRU#3ODQWHQRHFRORJLH/#89#SS1

:DVVHQ/#01-1/#+1*101#2OGH#9HQWHULQN#)#(121$101#GH#6ZDUW1#4<<81#1XWULHQW#FRQFHQWUDWLRQV#LQ#PLUH
YHJHWDWLRQ#DV#D#PHDVXUH#RI#QXWULHQW# OLPLWDWLRQ# LQ#PLUH# HFRV\VWHPV1# -RXUQDO# RI#9HJHWDWLRQ
6FLHQFH#9=#80491

:KLWHKHDG/#'1&1#53331#1XWULHQW#HOHPHQWV# LQ#JUDVVODQG1#6RLO0SODQW0DQLPDO#UHODWLRQVKLSV1#&$%,#3X0
EOLVKLQJ#2[IRUG/#8.1#;9#.#69<#SS1

:LOOHPV/#-1+1/#51.1#3HHW#)#/1#%LN1#4<<61#&KDQJHV# LQ#FKDON#JUDVVODQG#VWUXFWXUH#DQG#VSHFLHV#ULFK0
QHVV#UHVXOWLQJ#IURP#VHOHFWLYH#QXWULHQW#DGGLWLRQV1#-RXUQDO#RI#9HJHWDWLRQ#6FLHQFH#7=#53605451

:RXGH/#YDQ#GHU#%1-1/#'101#3HJWHO#)#-131#%DNNHU1#4<<71#1XWULHQW#OLPLWDWLRQ#DIWHU#ORQJ0WHUP#QLWURJHQ
IHUWLOL]HU#DSSOLFDWLRQ#LQ#FXW#JUDVVODQGV1#-RXUQDO#RI#$SSOLHG#(FRORJ\#64=#73807451



%,-/$*(#$

5($&7,(6#23#'(#(148Ç7(#21'(5
21'(5=2(.(56#8,7#1('(5/$1'

7RHOLFKWLQJ=

,Q#KHW#NDGHU#YDQ#HHQ#DIVWXGHHURQGHU]RHN#ZHUG#GRRU#(1#:ROYHNDPS#HHQ#DDQWDO#YUDJHQ#JHIRUPX0
OHHUG/#LQ#RYHUOHJ#PHW#GH#DXWHXUV#YDQ#GLW#UDSSRUW1#'H#YUDJHQ#ZHUGHQ#SHU#H0PDLO#YRRUJHOHJG#DDQ#HHQ
DDQWDO#GHVNXQGLJHQ/#DOOHQ#RQGHU]RHNHU#DDQ#HHQ#XQLYHUVLWHLW#RI#HHQ#'/20LQVWLWXXW/#RI#GHVNXQGLJH#ELM
GH#'LHQVW#/DQGHOLMN#*HELHG#+]LH#RQGHUVWDDQG#RYHU]LFKW,1#1DDU#DDQOHLGLQJ#YDQ# UHDFWLHV#RS#GH#YUD0
JHQ# 4# W2P# 46#HQ# YDQ# DDQYXOOHQG# OLWHUDWXXURQGHU]RHN#ZHUGHQ# LQ# HHQ# WZHHGH# URQGH# DDQYXOOHQGH
YUDJHQ#+47#W2P#4<,#YRRUJHOHJG#HQ# LQ#HHQ#GHUGH# URQGH#HHQ# ODDWVWH#YUDDJ# +53,1# ,Q#HHUVWH# LQVWDQWLH
ZDV#YRRU#GH#SHUVRQHQ#RQGHUOLQJ#QLHW#EHNHQG#ZLH#PHHZHUNWHQ#DDQ#KHW#RQGHU]RHN>#RRN#ZDV#PHQ
QLHW#EHNHQG#PHW#HONDDUV#UHDFWLH1#'H#JHUDDGSOHHJGHQ#KHEEHQ#QD#DIORRS#WRHVWHPPLQJ#JHJHYHQ#RP
GH#QDPHQ#EHNHQG#WH#PDNHQ1

5HDFWLHV#ZHUGHQ#RQWYDQJHQ#YDQ=

FRGH QDDP LQVWHOOLQJ DIGHOLQJ
$ .URV/#-1 $OWHUUD :DWHU#HQ#0LOLHX
% 5XQKDDU/#-1 $OWHUUD %RGHP#HQ#/DQGJHEUXLN
& /DPHUV/#/13101 8QLYHUVLWHLW#YDQ#1LMPHJHQ $TXDWLVFKH#HFRORJLH#HQ

PLOLHXELRORJLH
' 9HUKDJHQ/#+101&1 8QLYHUVLWHLW#YDQ#*URQLQJHQ 3ODQWHQHFRORJLH
( %HOWPDQ/#%1 8QLYHUVLWHLW#YDQ#8WUHFKW )DFXOWHLW#%LRORJLH
) 9DQ#'LJJHOHQ/#5191 8QLYHUVLWHLW#YDQ#*URQLQJHQ 3ODQWHQHFRORJLH
* .HPPHUV/#51+1 $OWHUUD %RGHP#HQ#/DQGJHEUXLN
+ %RGHJRP/#'101 9ULMH#8QLYHUVLWHLW#$PVWHUGDP )DFXOWHLW#%LRORJLH
, 3HJWHO/#'101 8QLYHUVLWHLW#YDQ#*URQLQJHQ 3ODQWHQHFRORJLH
- 2RPHV/#01-101/1 3ODQW#5HVHDUFK#,QWHUQDWLRQDO
. %UDDNKHNNH/#:1 :DJHQLQJHQ#8QLYHUVLWHLW 1DWXXUEHKHHU#HQ#SODQWHQHFRORJLH
/ *URRWMDQV/#$131 8QLYHUVLWHLW#YDQ#*URQLQJHQ 3ODQWHQHFRORJLH
0 &OHUF[/#01)1 'LHQVW#/DQGHOLMN#*HELHG SURMHFWHQ
1 GH#5LGGHU/#5131 'LHQVW#/DQGHOLMN#*HELHG SURMHFWHQ



((567(#521'(

5HDFWLHV#YRRUDI=
) $OV#DQWZRRUG#RS#MH#HQTXrWH#KHW#YROJHQGH1#:LM#KHEEHQ#]RMXLVW#HHQ#UDSSRUW#RYHU#QXWULsQWHQ0

OLPLWDWLH# LQ#QDWXXURQWZLNNHOLQJVSURMHFWHQ#RS#YRRUPDOLJH# ODQGERXZJURQGHQ#JHVFKUHYHQ1# ,N
]DO#HUYRRU#]RUJHQ#GDW#MLM#RS#GH#YHU]HQGOLMVW#NRPW1#+$QWZRRUGHQOLMVW#QLHW#LQJHYXOG,

, ,N#KHE#JHHQ#HUYDULQJ#PHW#3# LQ#YRRUPDOLJH# ODQGERXZJURQGHQ>#ZHO#PHW#KDOI0QDWXXUOLMN#JUDV0
ODQG#GDW# LQ#KHW#YHUOHGHQ#DOV#KRRL0#HQ#JUDDVODQG# LV#JHEUXLNW# +ELMY1#JUDVODQG#RS#EURHNYHHQ0
JURQG,1# 9DQGDDU# GDW# LN# XZ# YUDJHQ# QLHW# NDQ# EHDQWZRRUGHQ# >GH# YUDJHQ# 47053# ]LMQ# ZHO
EHDQWZRRUG@1

1 +LHUELM#PLMQ# UHDFWLH/# LN#KHE#KHW# WH#GUXN#JHKDG#RP#PHH# WH#NXQQHQ#GRHQ/# VRUU\#GDDUYRRU1
++HHIW#HHUVWH#URQGH#QLHW#PHHJHGDDQ/#GH#5H#HQ#6H#ZHO,

, $/*(0(1(#95$*(1

9UDDJ#4

+HHIW#X#DO#HHQV#HHUGHU#PHHJHGDDQ#DDQ#HHQ#HQTXrWH#ZDDUELM#GH#'(/3+,0PHWKRGH#ZHUG#JHEUXLNW"

*HHQ#$QWZRRUG=#)#,#1
$QWZRRUG=

-D=# JHHQ
1HH= $#%#&#'#(#*#+#-#.#/#0

9UDDJ#5
:DQQHHU# EHQW# X# YRRU# KHW# ODDWVW# EHWURNNHQ# JHZHHVW# ELM# RQGHU]RHN# QDDU# HIIHFWHQ# YDQ# IRVIDDW# LQ
DTXDWLVFKH#HQ2RI#WHUUHVWULVFKH#V\VWHPHQ"

*HHQ#DQWZRRUG=#)#,#1
$QWZRRUG=
$IJHORSHQ#MDDU# &#'#(#*#+#.#/#0
4#±#5#MDDU#JHOHGHQ
5#±#8#MDDU#JHOHGHQ# -
8#±#43#MDDU#JHOHGHQ
PHHU#GDQ#43#MDDU#JHOHGHQ# $
QRRLW#
RQEHNHQG %

9UDDJ#6
9RQG#KHW#RQGHU]RHN#P1E1W1#WRW#IRVIDDW#RRN#SODDWV#LQ#YRRUPDOLJH#ODQGERXZJURQGHQ"

*HHQ#$QWZRRUG=#)#,#1
$QWZRRUG=
-D= &#'#-#.



=R#MD#ZDW#ZDV#KHW#KLVWRULVFK#ODQGJHEUXLN=
& :HLODQG2KRRLODQG#+EHPHVW,1
' /DQGERXZJURQGHQ# RS# ]DQGJURQGHQ/# ]RZHO# DNNHUV# DOV# JUDVODQGHQ1# 1D# DDQNRRS# LV# RQW0

JURQG1
- +HW#EHWUHIW#GH#9HHQNDPSHQ/#HHQ#EODXZJUDVODQG#JHELHG#GDW#HLQG#73HU# MDUHQ# LV#YHUNDYHOG

HQ#RQWZDWHUG1#6LQGVGLHQ#EHPHVW/#VLQGV#4<:;#EHPHVWLQJ#JHVWRSW1
. $DUGDSSHOWHHOW#+LQ#GH#%UXXN,#HQ#LQWHQVLHI#JUDVODQG#+'UHQWVH#$D#JHELHG,1

1HH=# $#%#*#/
=R#QHH/#LQ#ZHON#V\VWHHP#ZHO=
$# $TXDWLVFK
%# ,Q#YRRU#QDWXXURQWZLNNHOLQJ#EHVWHPGH#ODQGERXZJHELHGHQ
* 7HUUHVWULVFKH#HQ#VHPL0WHUUHVWULVFKH#VFKUDDOJUDVODQGHQ1
/ 5HVHUYDWHQ1

2I#DQGHUV#LQ#EHLGH#V\VWHPHQ=#&#(#+
*UDDJ#RRN#QRHPHQ#ZHONH=
& /DDJYHHQPRHUDVVHQ2ODDJYHHQZDWHUHQ2KRRJYHHQUHVWDQWHQ1
( /HJDNNHUV#RS#YHHQ/#GDDUYRRU#JHEUXLNW#DOV#KRRLODQG/#ULHWODQG#RI#ZHLODQG#HQ#HQNHOH#VHPL0

WHUUHVWULVFKH#W\SHQ#DOV#WULOYHQHQ/#HO]HQEURHNERV#HQ#EODXZJUDVODQG1
+ 5LMVWYHOGHQ/#GXLQYHJHWDWLH1

2YHULJH=
0 2QGHU]RHN#VWDDW#LQ#GH#VWDUWEORNNHQ

9UDDJ#7
:HONH#DQDO\VHPHWKRGH#KHHIW#X#JHEUXLNW#YRRU#IRVIDDW#+ELMYRRUEHHOG#30WRWDDO,"

*HHQ#DQWZRRUG=#)#,#0#1
$QWZRRUG=
$# 7RWDDO/#SDUWLFXODLU/#RUJDQLVFK#HQ#UHDFWLHI#3
% 30$O
& D, RUWKR0IRVIDDW#LQ#+RQGHUZDWHU,ERGHPYRFKW#+H[WUDFWLH#PHW#YDFXXPFXSV,

E,# RUWKR0IRVIDDW#LQ#RSSHUYODNWHZDWHU
F,# D]LMQ]XXU0ODFWDDWH[WUDFW#+*ELRORJLVFK#EHVFKLNEDDU#3*,
G, VHTXHQWLsOH#H[WUDFWLH#30IUDFWLHV=#)H.$O0JHERQGHQ# IUDFWLH/#&D0JHERQGHQ# IUDFWLH/#RUJD0

QLVFK#3/#UHVW03
H, WRWDDO03

11%1#0HWKRGH#YDQ#EHPRQVWHULQJ# LV#HUJ#EHODQJULMN>#YRRU#QDWWH#HQ#YRFKWLJH#ERGHPV# LV#GH#YHHOJH0
EUXLNWH#XLWVFKXGPHWKRGH#+YDQ#GURJH#ERGHP,#727$$/#RQJHVFKLNW/#HQ#OHLGW#WRW#727$$/#YHUNHHUGH
FRQFOXVLHV=#3#ZRUGW#JHERQGHQ#HQ#GH#S+#GDDOW#VWHUN#+GRRU#)H0R[LGDWLH,1

' 30WRWDDO#.#30ZDWHU#.#3#]RQGHU#R[LGDWLH1
( $sURRE#HQ#$QDsURRE#$$#30ZDWHU/#30DPPRQLXP0ODFWDDW/#30WRWDDO0]XUH#GHVWUXFWLH1#$QDsURRE

PEY#5KL]RQV1
* 9DVWH# IDVH=#30WRWDDO/#30DQRUJDQLVFK# +YLD#3#PHW#HQ#]RQGHU#R[LGDWLH/#QD#+&O#H[WUDFWLH,/#30

RUJDQLVFK#EHUHNHQG#XLW#KHW#YHUVFKLO/#R[DODDW#H[WUDKHHUEDDU#31
9ORHLEDUH#IDVH=#30FRQFHQWUDWLH

+ 'LYHUVH#PHWKRGHV/#3Z/#30ODFWDDW/#302OVHQ/#30%UD\/#30WRWDDO/#301D2+1
-# 6WDQGDDUG#WHFKQLHNHQ#YDQ#2RVWHUEHHN#+LN#VWXXU#MH#HHQ#FRSLH#YDQ#KHW#DUWLNHO,1



. 'LYHUVH#JURQGDQDO\VHPHWKRGHQ#]LMQ#YHUJHOHNHQ#PHW#GH#ELRDVVD\# +R1D1#30WRWDDO/#30$O/#30
17$/#30LM]HUSDSLHU,1#2RN#LV#G1P1Y1#SDUDOOHOOH#IUDFWLRQHULQJ#JHWUDFKW#GH#YHUVFKLOOHQGH#3#IUDF0
WLHV# WH# NZDQWLILFHUHQ# WHQ# EHKRHYH# YDQ# HHQ# 30NULQJORRSPRGHO1# 'LW# GHHO# LV# QRJ# QLHW# JH0
VODDJG2DIJHVORWHQ1#9HUGHU# ]LMQ#GH#1.3#JHKDOWHQ# LQ# GH# ERYHQJURQGVH# ELRPDVVD# YDQ# KHW
KHOH#JHZDV#HQ#DI]RQGHUOLMNH#VRRUWHQ#EHSDDOG1

/ 3Z/#30$O/#3W1

,, 352%/(0$7,(.

9UDDJ#8
8LW#RQGHU]RHN#LV#EHNHQG#GDW#YHUKRRJGH#IRVIDDWFRQFHQWUDWLHV#LQ#DTXDWLVFKH#PLOLHXV#WRW#HXWURILsULQJ
NXQQHQ# OHLGHQ1#'LW#RQGHU]RHN#ULFKW#]LFK#YRRUQDPHOLMN#RS# IRVIDDW# LQ# WHUUHVWULVFKH#V\VWHPHQ1# ,V# IRV0
IDDW# LQ# WHUUHVWULVFKH#V\VWHPHQ#ELM#QDWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH# ODQGERXZJURQGHQ#YROJHQV#X
HHQ#SUREOHHP"

*HHQ#DQWZRRUG=#)#,#1
$QWZRRUG=
-D= $#&#'#(#*#.#/#+JHHQ#PRWLYDWLH#DDQJHJHYHQ,#0
$ 0HW#QDPH# LQ#FRPELQDWLH#YDQ#YHUQDWWLQJ1#'LHQWHQJHYROJH#QHHPW#GH#RSORVEDDUKHLG#YDQ#3

WRH1#9HUGHU#NDQ#RQGHU#QDWWHUH#RPVWDQGLJKHGHQ/#PHW#QDPH#ELM#KRJHUH#S+/#GH#ELRORJLVFKH
10ELQGLQJ# WRHQHPHQ1# .RUWRP# YHUQDWWLQJ# NDQ# GDQ# OHLGHQ# WRW# ]RZHO# KRJHUH# 3# DOV# 10EH0
VFKLNEDDUKHLG1

& 3#+FR0,OLPLWHHUW#GH#SULPDLUH#SURGXFWLH#LQ#YHHO#V\VWHPHQ1#3#DFFXPXOHHUW#VWHUN#LQ#GH#WRSODDJ
+HQNHOH# GHFLPHWHUV,# GRRUGDW# IRVIDDW# QDXZHOLMNV#PRELHO# LV# +]HNHU# LQ# YHQLJH# ERGHPV,1#%LM
QDWXXURQWZLNNHOLQJ#ZDDUELM#YHUQDWWLQJ#+VHPL0WHUUHVWULVFKH#PLOLHXV,#QRGLJ# LV/# OHLGW#GH#PRELOL0
VDWLH#YDQ#IRVIDDW#XLW#GH]H#WRSODDJ#+R1D1#GRRU#UHGR[GDOLQJ,#RQYHUPLMGHOLMN#WRW#+VWHUNH,#HXWURIL0
HULQJ#PHW#31
,Q# ]RZHO# WHUUHVWULVFKH# DOV# VHPL0WHUUHVWULVFKH# PLOLHXV# OHLGW# GH# H[WUHHP# KRJH# 30
EHVFKLNEDDUKHLG# WRW#PDVVDOH# RQWZLNNHOLQJ# YDQ# 3LWUXV/# 6WUXLVJUDV/# /LHVJUDV/# %UDQGQHWHO/
HWF1#+DIKDQNHOLMN#YDQ#PLOLHX,#WHQ#NRVWH#YDQ#DQGHUH#VRRUWHQ#HQ#GDDUPHH#WRW#HHQ#VWHUNH#GD0
OLQJ#YDQ#GH#ELRGLYHUVLWHLW1#'DDUELM# LQEHJUHSHQ#GH# IDXQD#GLH#GLYHUVLWHLW#DDQ#KDELWDWV#QRGLJ
KHHIW1# ,Q#DTXDWLVFKH#V\VWHPHQ# LV#3#PHHVWDO# OLPLWHUHQG#YRRU#GH#SURGXFWLH# +EHKDOYH#ELM#XLW0
]RQGHUOLMN#ODJH#10FRQFHQWUDWLHV#HQ#ELM#KRJH#30FRQFHQWUDWLHV#ZDDUELM#3#QLHW#OLPLWHUHQG#LV,1

2YHULJH=
% $IKDQNHOLMN#YDQ#GH#YUDDJ#RI#1#EHSHUNHQG#LV#+RI#ZRUGW#RPGDW#YLD#DIYRHU#YDQ#GH#RUJDQLVFKH

WRSODDJ#GH#YRRUUDDG#DDQ#1#ZRUGW#YHUZLMGHUG,># LQ#GURJH#V\VWHPHQ#]DO#ZDDUVFKLMQOLMN#1#HHU0
GHU#EHSHUNHQG#ZRUGHQ#GDQ#3/# LQ#QDWWH#V\VWHPHQ#]RX#RRN#3#GH#HHUVWH# OLPLWHUHQGH# IDFWRU
NXQQHQ#ZRUGHQ/#KDQJW#HFKWHU#PHGH#DI#YDQ#S+#HQ#DDQYRHU#LM]HU1#.RUWRP=#QLHW#DOJHPHHQ#WH
EHDQWZRRUGHQ#ELM#JHEUHN#DDQ#NHQQLV1

+ +DQJW#]HHU#VWHUN#YDQ#GH#VLWXDWLH#DI>#LQ#ZHONH#IUDFWLHV#]LW#GH#IRVIDDW"#+RH#KRRJ# LV#GH#WRWDOH
ELRORJLVFKH#DFWLYLWHLW# LQ#GH#ERGHP"#:HONH#QDWXXU#GLHQW#RQWZLNNHOG# WH#ZRUGHQ"#:DW# LV#GH
FRQFHQWUDWLH#YDQ#GH#DQGHUH#QXWULsQWHQ#LQ#KHW#V\VWHHP"#6RPV#GXV#MD/#VRPV#GXV#QHH1

- +DQJW#VWHUN#DI#YDQ#KHW#GRHO1#(HQ#WZHHGH#SUREOHHP#LV#GDW#3#QLHW#GH#HQLJH#IDFWRU# LV#GLH#KHW
UHVXOWDDW#YDQ#KHUVWHOEHKHHU#EHSDDOW1
$OV#ZH#HU#WRFK#PDDU#HHQV#YDQXLW#JDDQ#GDW#GH#EHVFKLNEDDUKHLG#YDQ#3#EHSDOHQG# LV/# LV#GXL0
GHOLMN#GDW#LQ#YHHO#VLWXDWLHV#ZDDU#KHUVWHOEHKHHU#JHZHQVW#LV#WHYHHO#3#DDQZH]LJ#LV1#+HW#LV#GDQ
YDQ#EHODQJ#YDVW#WH#VWHOOHQ#ZHON#QLYHDX#YDQ#3#ELM#KHW#GRHOV\VWHHP#KRRUW1#8LW#JHJHYHQV#YDQ
HHQ#DDQWDO#GRHOV\VWHPHQ#NDQ#KHW#3#QLYHDX#DIJHOHLG#ZRUGHQ#ZDW#GDDU#RQJHYHHU#ELM#KRRUW1
'H# OLMVW# LQ#YUDDJ#:#GXLGW#DO#RS#GLH#JHJHYHQV1#9RRU#]RYHU# LN#ZHHW#]LMQ#GDW#DOOHHQ#V\VWHPHQ



GLH#HHQ# ODJH#3#EHVFKLNEDDUKHLG#QRGLJ#KHEEHQ1#(HQ#RQGHUYHUGHOLQJ# LQ#HHQ#SDDU#NODVVHQ
WXVVHQ# ODDJ#HQ#]HHU# ODDJ#JHHIW#GDQ#DDQ#RI#GH#KHUVWHOPDDWUHJHO#QRJ#RS#H[WUD#30YHUODJLQJ
JHULFKW#PRHW#]LMQ1#$OV#GDW#RYHU]LFKW#HU#QRJ#QLHW# LV/#]RX#KHW#GH#PRHLWH#ZDDUG#]LMQ#RP#GLW# WH
PDNHQ#+YHUYROJRQGHU]RHN",1
'H#DOJHPHQH#YUDDJ# LV#GXV#QRJ#QLHW#EHDQWZRRUG/#HHQ# VSHFLILHNH# YRRU#HHQ#EHSDDOG# W\SH
YDDN#RRN#QLHW1
'DW#EUHQJW#PLM# WRW#GH#VWHOOLQJ#GDW#DOOHHQ# LQ#ELM]RQGHUH#VLWXDWLHV#GXUH#PDDWUHJHOHQ#JHRRU0
ORRIG#]LMQ#RP#3#H[WUHHP# ODDJ#WH#PDNHQ1#8LWJDDQGH#YDQ#GH#ZHWHQVFKDS#GDW#GH#3#YRRU]LH0
QLQJ#1,(7#+22*#PRHW#]LMQ/#NDQ#PHQ#GDQ#YROVWDDQ#PHW#GH#SLHN#HUDI# WH#KDOHQ#HQ#YHUGHU
PDDU#DDQ#KHW#V\VWHHP#RYHU#WH# ODWHQ#KRH#KHW#]LFK#RQWZLNNHOW1#'XV># LQ#JOREDOH#]LQ#FRQGLWLHV
VFKHSSHQ#+QLHW#WH#KRJH#3#ELMYRRUEHHOG,#HQ#GDQ#]LHQ#ZDW#HUYDQ#NRPW1
9DQXLW#GLH#RSWLHN#LV#3#GXV#DOOHHQ#HHQ#HFKW#SUREOHHP#DOV#HU#DQGHUH#UHGHQHQ#]LMQ#RP#WH#YHU0
RQGHUVWHOOHQ#GDW#HHQ#H[WUHHP#QDWXXUGRHO#JHUHDOLVHHUG#NDQ#ZRUGHQ1

9UDDJ#9
,Q#GLW#RQGHU]RHN#ZRUGW#HUYDQ#XLWJHJDDQ#GDW#YHUKRRJGH# IRVIDDWJHKDOWHQ#HHQ#SUREOHHP#]LMQ#ELM#KHW
EHUHLNHQ#YDQ#EHSDDOGH#QDWXXUGRHOW\SHQ1#,V#GLW#YROJHQV#X#MXLVW"

*HHQ#DQWZRRUG=#%#+ZHO#PRWLYDWLH,#)#+#+ZHO#PRWLYDWLH,#,##-#+ZHO#PRWLYDWLH,#1
$QWZRRUG=
-D= $#&#'#(#*#.#/#0
$ ,Q#JOREDOH#]LQ#GHQN# LN#YDQ#ZHO#+ELMY1#GH#QDWWHUH#QDWXXUGRHOW\SHQ,1#0DDU#KHW# LV#PLMQ# LQ]LHQV

QLHW#PRJHOLMN#RP#SHU#QDWXXUGRHOW\SH#DDQ#WH#JHYHQ#RI#HHQ#YHUKRRJG#30JHKDOWH#ZHO#RI#JHHQ
SUREOHHP#RSOHYHUW/#ODDW#VWDDQ#RS#KHW#QLYHDX#YDQ#YHJHWDWLHW\SH1

& =LH#YUDDJ#81#:DQQHHU#KHW#GRHOW\SH#HHQ#UXLJWH# LV/#NDQ#KHW#XLWHUDDUG#PLQGHU#NZDDG1#1DDU0
PDWH#HHQ#VFKUDOHU#W\SH#JHZHQVW#LV/#GDW#GRRU#3#JHOLPLWHHUG#ZRUGW/#]LMQ#GH#SUREOHPHQ#JURWHU1
$OV#HHQ#YHJHWDWLHW\SH#DOOHHQ#GRRU#1#JHOLPLWHHUG#ZRUGW#HQ2RI#HU#JHHQ#VRRUWHQ#DDQZH]LJ#]LMQ
GLH# JDDQ# GRPLQHUHQ# ELM# 30YHUKRJLQJ# +LQ# 1HGHUODQG# QLHW# ]R# ZDDUVFKLMQOLMN# GRRU# GH# 10
GHSRVLWLHZDDUGHQ,#]DO#HU#WKHRUHWLVFK#JHHQ#SUREOHHP#]LMQ1
11%1#*HKDOWH#LV#HHQ#WHFKQLVFK#RQMXLVWH#WHUP#KLHU/#DDQJH]LHQ#GLW#GH#WRWDOH#KRHYHHOKHLG#DDQ0
JHHIW1#(HQ#YRRUPDOLJ# ODQGERXZJHELHG#YDQ#63#KD#KHHIW#HHQ#30JHKDOWH#GDW#KHW#GXEEHOH# LV
YDQ#HHQ#YDQ#48#KD#PHW#GH]HOIGH#30FRQFHQWUDWLH#LQ#GH#ERGHP1#&RQFHQWUDWLH#LV#ZHO#FRUUHFW>
GLW#KRXGW#UHNHQLQJ#PHW#GH#PDVVD#RI#KHW#YROXPH#ERGHP#GDW#MH#EHNLMNW#+ELM#HHQ#YDVWH#GLHSWH
ZRUGW#RRN#ZHO#SHU#RSSHUYODNWH#XLWJHGUXNW,1#%LM#YHUJHOLMNLQJ#YDQ#ORFDWLHV#PDDNW#KHW#HUJ#YHHO
XLW#RI#SHU#PDVVD#RI#SHU#YROXPH#EHNHNHQ#ZRUGW=#HHQ#P6#YHQLJH#ERGHP#LV#OLFKWHU#GDQ#HHQ#P6

]DQGERGHP>#GH]HOIGH#KRHYHHOKHLG#3#+EHVFKLNEDDU#YRRU#GH#SODQWHQZRUWHOV#LQ#GLH#P6,#JHHIW
GDQ#RQJHZLOG#HHQ#KRJHUH#30FRQFHQWUDWLH#LQ#GH#YHQLJH#ERGHP1

' =LH#YUDDJ#81
( =RODQJ#ZH#GH#1#LQ#RYHUPDDW#XLW#GH#QHHUVODJ#NULMJHQ/#EOLMIW#3#GH#VOHXWHO1#:HW#/LHELJ$#$OOHHQ

LQ#GH#XLWHUZDDUGHQ#ZDDU#ZH#HHQ#RYHUPDDW#DDQ#3#LQ#GH#ERGHP#KHEEHQ#NULMJ#MH#HHQ#GXLGHOLM0
NH#10JLIW#UHVSRQV1#'LW#EOLMNW#XLW#RQGHU]RHN#LQ#$PHURQJHQ1#%LM#YUDDJ#:#LV#GDQ#RRN#HHQ#EHHWMH
W\SLVFK#GDW#MH#(OOHQEHUJ#JHEUXLNW#+JHEDVHHUG#RS#YHOGHUYDULQJHQ#PHW#1,#RP#YRRU#3#JHYRHOL0
JH#W\SHQ#WH#RQGHUVFKHLGHQ1

* 9RRU#GLYHUVH#YHJHWDWLHW\SHQ#LV#GH#SURGXFWLYLWHLW#30EHSHUNW1
. =LH#KLHUERYHQ1#9HHO#LQWHUHVVDQWH#JHJHYHQV#]LMQ#JHOLPLWHHUG#GRRU#31#'H]H#NDQ#MH#QLHW#UHDOL0

VHUHQ#RS#GH#30YHUULMNWH#JURQGHQ1
/ -D/#PDDU#PLQGHU#LQ#VWHUNH#NZHOJHELHGHQ1
0 =LH#YUDDJ#81



2YHULJH=
% =LH#ERYHQ>#YRUPW#QDGHU#WH#RQGHU]RHNHQ#K\SRWKHVH1
+ 9UDDJ# LV#RQMXLVW#JHIRUPXOHHUG1#+HW#KDQJW#DI#YDQ#ZHON# IRVIDDWJHKDOWH#YHUKRRJG# LV1#$OV#GH

ODELHOH#SRRO#YHUKRRJG# LV/#GDQ# LV#KHW#HHQ#SUREOHHP#YRRU#EHSDDOGH#QDWXXUGRHOW\SHQ1#+HW# LV
GXV#VWHUN#ERGHP0#HQ#IRVIDDWIUDFWLH#DIKDQNHOLMN1

- +HW#YHUVFKLO#PHW#GH#YRULJH#YUDDJ#LV#PH#QLHW#GXLGHOLMN/#PLVVFKLHQ#LV#ERYHQVWDDQGH#YROGRHQ0
GH1

9UDDJ#:
'RRU#PLM# LV# HHQ# YRRUVHOHFWLH# JHPDDNW# YDQ# YHJHWDWLHW\SHQ# GLH# DOOHHQ# LQ# YRHGVHODUPH# WRW#PDWLJ
YRHGVHOULMNH# WHUUHVWULVFKH#PLOLHXV# NXQQHQ# YRRUNRPHQ1#:HONH# YHJHWDWLHW\SHQ# NXQQHQ# YROJHQV# X
]HNHU#DOOHHQ#YRRUNRPHQ#LQ#HHQ#IRVIDDWDUP#WRW#]HHU#IRVIDDWDUP#PLOLHX#+DDQJHYHQ#[,#HQ#ZHONH#ZDDU0
VFKLMQOLMN#QLHW#+DDQJHYHQ#PHW#Q,1#:DQQHHU#X#HHQ#YHJHWDWLHW\SH#PLVW#ZLOW#X#GLH#GDQ#WRHYRHJHQ1#'H
OLMVW# LV#JHEDVHHUG#RS#HHQ#EHVWDDQGH# GDWDEDVH/#ZDDUELM# LN# RS# EDVLV# YDQ#(OOHQEHUJ0JHWDOOHQ# YRRU
SODQWHQ#YHJHWDWLHW\SH#KHE#YHUZLMGHUG1

$DQWDO#UHDFWLHV#YRRUDI=
$ *HHQ# LGHH/#]LH#RRN#DQWZRRUG#RS#YUDDJ#91#9HUGHU# LV#KHW#JRHG#RP# WH#UHDOLVHUHQ#GDW#KHW#(O0

OHQEHUJ0JHWDO#YRRU#YRHGVHOULMNGRP#QLHW#VSHFLILHN#DDQ#HHQ#QXWULsQW#JHNRSSHOG#LV1
% 1%=#RQGHUVWDDQGH#RUGHQLQJ#LV#RS#EDVLV#YDQ#JHVFKDWWH2JHPHWHQ#SURGXFWLYLWHLW/# LQ#KRHYHUUH

SURGXFWLYLWHLW#ZRUGW#EHSHUNW#GRRU#IRVIDDW#GDQ#ZHO#GRRU#VWLNVWRI#LV#HFKWHU#QLHW#DDQ#WH#JHYHQ1
& +HW#YHUYHOHQGH# LV#GDW# LHGHUHHQ# LQ#1HGHUODQG#ZDW#DQGHUV#YHUVWDDW#RQGHU#30DUP#HQ#30ULMN1

=RQGHU#GHILQLWLH# LV#HHQ#DQWZRRUG#HLJHQOLMN#RQPRJHOLMN1#30FRQFHQWUDWLH# LQ#YRRUPDOLJH# ODQG0
ERXZJHELHGHQ# ]LMQ# (;75((0/# (;75((0# KRRJ/# HQ# QLHW# WH# YHUJHOLMNHQ#PHW# QDWXXUOLMNH
ZDDUGHQ1#,N#KRXG#YRRU#GH#DTXDWLVFKH#YHJHWDWLHV#LQ#LHGHU#JHYDO#HHQ#JHPLGGHOGH#FRQFHQWUD0
WLH# YDQ# 7#PLFURPRO2/# RI#PHHU# DDQ# YRRU# *IRVIDDWULMN*1#9RRU# YHHO# YHJHWDWLHW\SHQ# LV# GLW# QLHW
YDVWJHVWHOG/#HQ#ZRUGW#30#HQ#10ULMN#GRRU#HONDDU#JHJRRLG1#(OOHQEHUJ#KHHIW#KHW#JURRWVWH#GHHO
YDQ#GH#*VWLNVWRIJHWDOOHQ*#XLW#]LMQ#GXLP#JH]RJHQ1#0HW#HFRORJLVFKH#NHQQLV/#GDW#ZHO1#:DW#QRJ
HUJHU#LV/#LV#GDW#YHHO#PHQVHQ#QRJ#VWHHGV+$,#]XXU#JHOLMNVWHOOHQ#DDQ#ROLJRWURRI#HQ#PLQHUDDOULMN
+PLQHURWURRI,#DDQ#HXWURRI1#'DW# LV#NOLQNODUH#RQ]LQ1#9HUGHU# LV#30ULMN#HUJ#RQGXLGHOLMN=#KHW#JDDW
HURP#GDW#GH#%(6&+,.%$$5+(,'# ODDJ# LV/#QLHW#GH#WRWDOH#FRQFHQWUDWLH1#$O#PHW#DO#HHQ#]HHU
PRHL]DPH#WDEHO/#GLH#YRRU#HHQ#JURRW#GHHO#QLHW#LQJHYXOG#NDQ#ZRUGHQ#RS#EDVLV#YDQ#PHWLQJHQ1
,N#YHUZDFKW#GDW#GH#PHHVWH#PHQVHQ#KLHU#]XOOHQ#JDDQ#JRNNHQ/#QHW#DOV#(OOHQEHUJ1

( =LH#YUDDJ#91
+ 'LW#LV#QLHW#PLMQ#H[SHUWLVH/#GXV#OLMNW#KHW#PH#QLHW#]LQYRO#GLW#WH#SUREHUHQ#WH#EHDQWZRRUGHQ1
- 'H]H#JHGHWDLOOHHUGH#RQGHUVFKHLGLQJ#LV#QLHW#]LQYRO1#,N#KHE#QLHW#GH#NHQQLV#RP#JURYH#NODVVHQ

DDQ#WH#JHYHQ1
. 9UDDJ#:#KHE#LN#QLHW#EHDQWZRRUG/#RPGDW#LN#GH#JHJHYHQV#QLHW#ELM#GH#KDQG#KHE1#2S#EDVLV#YDQ

GH#RQGHU]RHNVYHUVODJHQ/#]RX#LN#ODWHU#YRRU#HQNHOH#JUDVODQGHQ#+-XQFR00ROLQLRQ#358$F/#9D0
ULFLRQ#GDYDOOLDQDH#35:%D,#GH#ELRPDVVD#30JHWDOOHQ#HQ#GH#1230YHUKRXGLQJHQ# LQ#JHZDV#HQ
JHKDOWHQ#LQ#GH#ERGHP#NXQQHQ#OHYHUHQ1

/ $QWZRRUGHQ# RS# ERYHQVWDDQGH# OLMVW# ]LMQ# EHWUHNNHOLMN# QLHWV]HJJHQG/# RPGDW# ELM# GH#PHHVWH
SODQWHQJHPHHQVFKDSSHQ#]RZHO#1#DOV#3# OLPLWHUHQG#NXQQHQ#]LMQ#HQ#GLW#NDQ# LQ#KHW#VHL]RHQ
QRJ#YHUVFKLOOHQ1

0 ,N#KHE#JHHQ#LGHH1

*HHQ#DQWZRRUG=#$#%#'#(#)#+#,#-#.#0#1



$QWZRRUG=#&#*#/
; Q "

5#±$D4 5XSSLHWXP#PDULWLPDH DVV1#YDQ#6QDYHOUXSSLD & *
5#±$D5 5XSSLHWXP#FLUUKRVDH DVV1#YDQ#6SLUDDOUXSSLD & *
8#±%E5 8WULFXODULHWXP#YXOJDULV DVV1#YDQ#*URRW#EODDVMHVNUXLG & *
:#±$D5 3HOOLR#HSLSK\OODH0

&KU\VRVSOHQLHWXP#RSSRVLWLIROLL
DVV1#YDQ#3DDUEODGLJ#JRXGYHLO &*

:#±$D6 3HOOLR0&RQRFHSKDOHWXP .HJHOPRV0DVV1 *
;#±$E5 6DJLWWDULR06SDUJDQLHWXP DVV1#YDQ#(JHOVNRS#HQ#3LMONUXLG & *
;#±%E4 6FLUSHWXP#ODFXVWULV#W\SLFXP 0DWWHQELHV0DVV1 & *
;#±%E4 6FLUSHWXP#ODFXVWULV#UXPLFHWRVXP 0DWWHQELHV0DVV1 & *
;#±%E5 6FLUSHWXP#WDEHUQDHPRQWDQL DVV1#YDQ#5XZH#ELHV & *
<#±$D4 &DULFHWXP#WULQHUYL0QLJUDH DVV1#YDQ#'ULHQHUYLJH#]HJJH#HQ

=ZDUWH#]HJJH
&* /

<#±$D5 3DOODYLFLQLR06SKDJQHWXP 9HHQPRVULHWODQG &*
<#±$D6 &DULFL#FXUWDH0$JURVWLHWXP#FDQLQDH DVV1#YDQ#0RHUDVVWUXLVJUDV#HQ

=RPS]HJJH
&*/

<#±%D5 &DPS\OLR0&DULFHWXP#GLRLFDH DVV1#YDQ#9HWEODG#HQ#9OR]HJJH &*/
<#±%D6 3DUQDVVLR0-XQFHWXP#DWULFDSLOOL DVV1#YDQ#'XLQUXV#HQ#3DUQDVVLD &*/
<#±%D7 -XQFR#EDOWLFL06FKRHQHWXP

QLJULFDQWLV
.QRSELHV0DVV1 &*/

<#±%D8 (TXLVHWR#YDULHJDWL06DOLFHWXP
UHSHQWLV

DVV1#YDQ#%RQWH#SDDUGHVWDDUW#HQ
0RHUDVZHVSHQRUFKLV

&*/

43#0$D5 6SKDJQR05\QFKRVSRUHWXP DVV1#YDQ#9HHQPRV#HQ#6QDYHOELHV &*/
43#0$D6 &DULFHWXP#OLPRVDH 9HHQEORHPELHV0DVV1 &*/
44#0$D4 /\FRSRGLR05K\QFKRVSRUHWXP DVV1#YDQ#0RHUDVZROIVNODXZ#HQ#6QD0

YHOELHV
&*/

44#0$D5 (ULFHWXP#WHWUDOLFLV DVV1#YDQ#*HZRQH#GRSKHL &*/
44#0$D6 (PSHWUR0(ULFHWXP DVV1#YDQ#.UDDLKHL#HQ

*HZRQH#GRSKHL
&*/

44#0%D4 (ULFR06SKDJQHWXP#PDJHOODQLFL DVV1#YDQ#*HZRQH#GRSKHL#HQ
9HHQPRV

&*

44#0%D5 6SKDJQR#SDOXVWULV0(ULFHWXP 0RHUDVKHLGH &*/
45#0$D5 &RURQRSRGR00DWULFDULHWXP#W\SLFXP DVV1#YDQ#9DUNHQVNHUV#HQ

6FKLMINDPLOOH
& *

45#0$D5 &RURQRSRGR00DWULFDULHWXP
P\RVXUHWRVXP

DVV1#YDQ#9DUNHQVNHUV#HQ
6FKLMINDPLOOH

& *

45#0%D5 7ULJORFKLQR0$JURVWLHWXP
VWRORQLIHUDH#QDVWXUWLHWRVXP

DVV1#YDQ#0RHUDV]RXWJUDV#HQ
)LRULQJUDV

& *

46#0$D4 &HUDVWLHWXP#SXPLOL DVV1#YDQ#7HQJHUH#YHOGPXXU & *
47#0$D4 6SHUJXOR0&RU\QHSKRUHWXP DVV1#YDQ#%XQWJUDV#HQ#+HLGHVSXUULH &/ *
47#0$D5 9LROR0&RU\QHSKRUHWXP 'XLQ0%XQWJUDV0DVV1 &*/
47#0%D4 2UQLWKRSRGR0&RU\QHSKRUHWXP 9RJHOSRRWMHV0DVV1 &*/
47#0%E4 )HVWXFR07K\PHWXP#VHUS\OOL

MDVLRQHWRVXP
DVV1#YDQ#6FKDSHJUDV#HQ#7LMP &*

47#0%E5 )HVWXFR0*DOLHWXP#YHUL 'XLQ06WUXLVJUDV0DVV1 &*
47#0%F4 6HGR07K\PHWXP#SXOHJLRLGHV DVV1#YDQ#9HWNUXLG#HQ#7LMP &*
47#0%F5 0HGLFDJLQL0$YHQHWXP#SXEHVFHQWLV DVV1#YDQ#6LNNHONODYHU#HQ

=DFKWH#KDYHU
& *



; Q "
47#0&D4 3KOHR07RUWXOHWXP#UXUDOLIRUPLV

W\SLFXP
'XLQVWHUUHWMHV0DVV1 & *

47#0&D5 6LOHQR07RUWXOHWXP#UXUDOLIRUPLV .HJHOVLOHQH0DVV1 & *
47#0&D6 7RUWHOOR0%U\RHU\WKURSK\OOHWXP DVV1#YDQ#2UDQMHVWHHOWMH#HQ

/DQJNDSVHOVWHUUHWMH
&/ *

47#0&E4E 7DUD[DFR0*DOLHWXP#YHUL#W\SLFXP 'XLQ03DDUGHEORHP0DVV1#+W\SLVFKH
VXEDVV1,

&/ *

47#0&E5 $QWK\OOLGR06LOHQHWXP DVV1#YDQ#:RQGNODYHU#HQ
1DFKWVLOHQH

&/ *

48#0$D4 *HQWLDQR0.RHOHULHWXP .DONJUDVODQG &*/
49#0$D4 &LUVLR#GLVVHFWL00ROLQLHWXP

SHXFHGDQHWRVXP
%ODXZJUDVODQG &*/

49#0$E5 5KLQDQWKR02UFKLHWXP#PRULRQLV DVV1#YDQ#+DUOHNLMQ#HQ#5DWHODDU &*/
49#0$E6 +\SHULFHWXP#WHWUDSWHUL

RUFKLHWRVXP#PRULRQLV
DVV1#YDQ#(FKWH#NRHNRHNVEORHP#HQ
*HYOHXJHOG#KHUWVKRRL

&*/

49#0$E8 6FLUSHWXP#V\OYDWLFL %RVELHV0DVV1 &*
49#0%D5 6DQJXLVRUER06LODHWXP DVV1#YDQ#*URWH#SLPSHUQHO#HQ

:HLGHNHUYHO
&*

49#0%F5 *DOLR07ULIROLHWXP DVV1#YDQ#5XLJH#ZHHJEUHH#HQ
$DUGGLVWHO

& *

4:#0$D5 3RO\JRQDWR0/LWKRVSHUPHWXP DVV1#YDQ#3DUHO]DDG#HQ
6DORPRQV]HJHO

& *

4;#0$D4 +\SHULFR#SXOFKUL00HODPS\UHWXP
SUDWHQVLV

DVV1#YDQ#+HQJHO#HQ#:LWERO & *

4;#0$D5 +LHUDFLR0+ROFHWXP#PROOLV DVV1#YDQ#%RVKDYLNVNUXLG#HQ
*ODGGH#ZLWERO

& *

4<#0$D4 *DOLR#KHUF\QLFL0)HVWXFHWXP#RYLQDH DVV1#YDQ#/LJJHQG#ZDOVWUR#HQ
6FKDSHJUDV

&*/

4<#0$D5 *HQWLDQR#SQHXPRQDQWKHV0
1DUGHWXP

DVV1#YDQ#.ORNMHVJHQWLDDQ#HQ
%RUVWHOJUDV

&*/

4<#0$D6 %RWU\FKLR03RO\JDOHWXP DVV1#YDQ#0DDQYDUHQ#HQ
9OHXJHOWMHVEORHP

&/ *

4<#0$D7 %HWRQLFR0%UDFK\SRGLHWXP DVV1#YDQ#%HWRQLH#HQ
*HYLQGH#NRUWVWHHO

&/ *

53#0$D4 *HQLVWR#DQJOLFDH0&DOOXQHWXP DVV1#YDQ#6WUXLNKHL#HQ#6WHNHOEUHP &*/
53#0$D5 9DFFLQLR0&DOOXQHWXP DVV1#YDQ#6WUXLNKHL#HQ#%RVEHV &*
53#0$E4 &DULFL#DUHQDULDH0(PSHWUHWXP DVV1#YDQ#=DQG]HJJH#HQ#.UDDLKHL &*
53#0$E5 3RO\SRGLR0(PSHWUHWXP DVV1#YDQ#(LNYDUHQ#HQ#.UDDLKHL &*
53#0$E6 6DOLFL#UHSHQWLV0(PSHWUHWXP DVV1#YDQ#.UXLSZLOJ#HQ#.UDDLKHL * &
53#0$E7 3\UROR06DOLFHWXP DVV1#YDQ#:LQWHUJURHQ#HQ#.UXLSZLOJ &*/
56#0$E4 (O\PR0$PPRSKLOHWXP +HOP0DVV1 &- *
59#0$F5 $UPHULR0)HVWXFHWXP#OLWRUDOLV DVV1#YDQ#(QJHOV#JUDV#HQ

5RRG#]ZHQNJUDV
& *

59#0$F7 %O\VPHWXP#UXIL DVV1#YDQ#5RGH#ELHV &*
5:#0$D5 &HQWDXULR06DJLQHWXP

HSLORELHWRVXP
DVV1#YDQ#6WUDQGGXL]HQGJXOGHQNUXLG
HQ#.ULHOSDUQDVVLD

&/ *

5;#0$D4 &LFHQGLHWXP#ILOLIRUPLV 'UDDGJHQWLDDQ0DVV1 */ &
5;#0$D5 ,VROHSLGR06WHOODULHWXP#XOLJLQRVL DVV1#YDQ#%RUVWHOELHV#HQ#0RHUDVPXXU * &



; Q "
5;#0$D6 &HQWXQFXOR0$QWKRFHURWHWXP

SXQFWDWL
DVV1#YDQ#'ZHUJEORHP#HQ#+DXZPRV * &

5;#0$D7 'LJLWDULR0,OOHFHEUHWXP *URQGVWHU0DVV1 & *
63#0$D4 .LFN[LHWXP#VSXULDH#ODWK\UHWRVXP

WXEHURVL
6WRSSHOOHHXZHEHNMHV0DVV1 *

63#0$D5 3DSDYHUL00HODQGULHWXP#QRFWLIORUL 1DFKWNRHNRHNVEORHP0DVV1 & *
63#0%D4 6FOHUDQWKR#DQQXL0$UQRVHULGHWXP .RUHQVOD0DVV1 & *
63#0%D5 3DSDYHUHWXP#DUJHPRQHV DVV1#YDQ#5XLJH#NODSURRV & *
63#0%E4 6HUJXOR#DUYHQVLV0&KU\VDQWKHPHWXP DVV1#YDQ#*HOH#JDQ]HEORHP & *
64#0$D4 %URPR0&RULVSHUPHWXP 9OLHV]DDG0DVV1 & *
64#0$D5 (ULJHURQWR0/DFWXFHWXP DVV1#YDQ#5DNHWWHQ#HQ#.RPSDVVOD & *
64#0%D4 (FKLR09HUEDVFHWXP#W\SLFXP 6ODQJHNUXLG0DVV1 & *
64#0&D5 %URPR#LQHUPLV0(U\QJLHWXP

FDPSHVWULV
.ZHHNGUDYLN0DVV1 & *

64#0&D6 7DQDFHWR0$UWHPLVLHWXP :RUPNUXLG0DVV1 & *
65#0$D4 9DOHULDQR0)LOLSHQGXOHWXP DVV1#YDQ#0RHUDVVSLUHD#HQ#9DOHULDDQ &

*
*

65#0%D4 9DOHULDQR06HQHFLRQHWXP#IOXYLDWLOLV 5LYLHUNUXLVNUXLG0DVV1 &
*

66#0$D4 &OD\WRQLR0$QWKULVFHWXP#FDXFDOLGLV DVV1#YDQ#)LMQH#NHUYHO#HQ
:LQWHUSRVWHOHLQ

& *

69#0$D5 6DOLFHWXP#FLQHUHDH
FDODPDJURVWLHWRVXP#FDQHVFHQWLV

DVV1#YDQ#*UDXZH#ZLOJ & *

6:#0$D4 3UXQR05XEHWXP#YHVWLWL DVV1#YDQ#)OXZHHOEUDDP#HQ
6OHHGRRUQ

& *

6:#0$D5 3UXQR05XEHWXP#HOHJDQWLVSLQRVL DVV1#YDQ#6OHHGRRUQ#HQ
6ODQNVWHNHOLJH#EUDDP

& *

6:#0$E4 3UXQR0&UDWDHJHWXP
FOHPDWLGHWRVXP

DVV1#YDQ#6OHHGRRUQ#HQ
(HQVWLMOLJH#PHLGRRUQ

& *

6:#0$E5 5RVR0-XQLSHUHWXP DVV1#YDQ#+RQGVURRV#HQ#-HQHYHUEHV & *
6:#0$F4 +LSSRSKDR06DPEXFHWXP DVV1#YDQ#'XLQGRRUQ#HQ#9OLHU & *
6:#0$F5 +LSSRSKDR0/LJXVWUHWXP DVV1#YDQ#'XLQGRRUQ#HQ#/LJXVWHU & *
6:#0$F6 5KDPQR0&UDWDHJHWXP DVV1#YDQ#:HJHGRRUQ#HQ

(HQVWLMOLJH#PHLGRRUQ
& *

6:#0$F8 2UFKLR0&RUQHWXP DVV1#YDQ#+D]HODDU#HQ#3XUSHURUFKLV & *
6;#0$D6 &DUGDPLQR#DPDUDH06DOLFHWXP

DOEDH
9HOGNHUV0RRLERV & *

6<#0$D5 &DULFL#HORQJDWDH0$OQHWXP
UXEHWRVXP#LGDHL

(O]HQ]HJJH0(O]HQEURHN * &

73#0$D4 (ULFR0%HWXOHWXP#SXEHVFHQWLV 'RSKHL0%HUNHQEURHN &*
73#0$D5 &DULFL#FXUWDH0%HWXOHWXP

SXEHVFHQWLV
=RPS]HJJH0%HUNHQEURHN * &

74#0$D4 'LFUDQR0-XQLSHUHWXP *DIIHOWDQGPRV0-HQHYHUEHVVWUXZHHO & *
74#0$D5 &ODGRQLR03LQHWXP#V\OYHVWULV .RUVWPRVVHQ0'HQQHQERV & *
74#0$D6 /HXFREU\R03LQHWXP .XVVHQWMHVPRV0'HQQHQERV & *
75#0$D4 %HWXOR04XHUFHWXP#URERULV %HUNHQ0(LNHQERV & *
75#0$D5 )DJR04XHUFHWXP#SWHULGLHWRVXP %HXNHQ0(LNHQERV & *
75#0$D6 'HVFKDPSVLR0)DJHWXP %RFKWLJH#VPHOH0%HXNHQERV & *



; Q "
75#0$E4 /X]XOR#OX]XORLGHV0)DJHWXP 9HOGELHV0%HXNHQERV & *
76#0$D6 &UDWDHJR0%HWXOHWXP#SXEHVFHQWLV 0HLGRRUQ0%HUNHQERV & *
76#0$D7 &DULFL#UHPRWDH0)UD[LQHWXP *RXGYHLO0(VVHQERV & *
76#0$E4 6WHOODULR0&DUSLQHWXP#RUFKLHWRVXP (LNHQ0+DDJEHXNHQERV & *

9UDDJ#;
8LW#PLMQ# OLWHUDWXXURQGHU]RHN#KHE# LN#JHFRQFOXGHHUG#GDW#DIJUDYHQ#YDQ#GH#ERXZYRRU#GH#EHVWH#PH0
WKRGH#LV#RP#IRVIDDW#XLW#GH#ERGHP#WH#YHUZLMGHUHQ1#,Q#YHHQJHELHGHQ#LV#DISODJJHQ#HHQ#JRHGH#PDDW0
UHJHO/#XLWPLMQHQ# OHLGW# #RS#NRUWH# WHUPLMQ#QLHW# WRW#KHW#JHZHQVWH#UHVXOWDDW1#'LW#EHWHNHQW#GDW#DIJUDYHQ
GH#GXXUVWH#PDDU#GH#EHVWH#PHWKRGH#LV1
%HQW#X#KHW#HHQV#PHW#GH]H#FRQFOXVLH"

*HHQ#$QWZRRUG=#)#,#0#+ZHO#PRWLYDWLH,#1
$QWZRRUG=
-D= %#'#+RRN#QHH,#*#+RRN#QHH,#+#-#+RRN#QHH,#.#/#+RRN#QHH,
% 2S#]LFK#ZHO#/#PDDU#GH#YUDDJ#LV#QDWXXUOLMN#RI#IRVIDDW#ZHO#EHSHUNHQG#LV#HQ#RI#KHW#GXV#]LQYRO#LV

RP#3#WH#YHUZLMGHUHQ1
' -D/#PDDU#VWHUN#DIKDQNHOLMN#YDQ#RQWJURQGLQJVGLHSWH#HQ#RI#DOOHV#DIJHYRHUG#ZRUGW1
* 0HW#DIJUDYHQ#ZRUGW#RRN#GLHSHU#JHIL[HHUGH#YRRUUDDG#3#YHUZLMGHUG1#=RZHO#DIJUDYHQ#DOV# LQ

PLQGHUH#PDWH#DISODJJHQ#OHLGW#WRW#DDQWDVWLQJ#YDQ#GH#]DDGEDQN1
$OV#XLWPLMQHQ#RS#NRUWH# WHUPLMQ#QLHW# WRW#VXFFHV# OHLGW/#GDQ#GRHW#DIJUDYHQ#GDW#]HNHU#RRN#QLHW1
0HW#DIJUDYHQ#EHQ#MH#ZHOOLFKW#GH#RYHUPDDW#DDQ#3#NZLMW/#PDDU#RRN#ZRUGW#GH#VXFFHVVLH#KHOH0
PDDO# WHUXJJH]HW# RS# QXO1#9RRUGDW# YDQXLW# HHQ# DIJHJUDYHQ# VLWXDWLH# ]LFK# HHQ# GRHOW\SH# ]LFK
KHHIW#KHUVWHOG/#YUDDJW#PLQVWHQV#HHQ#]RODQJH#SHULRGH#DOV#XLWPLMQHQ1

+ ,Q#GH#PHHVWH#JHYDOOHQ#LV#GH#QDOHYHULQJ#YDQ#IRVIDDW#ODQJGXULJ#HQ#]DO#GH#ERXZYRRU#DIJHJUD0
YHQ#PRHWHQ#ZRUGHQ1#+HW#LV#DOOHHQ#GH#YUDDJ#RI#GLW#ZHUNW#YRRU#YHHQERGHPV1#,Q#YHHQERGHPV
]LW#YHHO#3#LQ#GLYHUVH#RUJDQLVFKH#IUDFWLHV#JHERQGHQ1#'LW#]DO# OHLGHQ#WRW# ODQJH#QDOHYHULQJ1#$I0
SODJJHQ#NDQ#RQYROGRHQGH#]LMQ1#$IJUDYHQ# LV#GDDU#HFKWHU#PHHVWDO#JHHQ#RSWLH/#RPGDW# YHHO
YDQ#GH#QDWXXUZDDUGHQ#MXLVW#LQ#GH#NDUDNWHULVWLHNHQ#YDQ#KHW#YHHQSDNNHW#]LWWHQ1#=HOI#]RX#LN#LQ
GLH#VLWXDWLHV#HHUGHU#YRRU#XLWPLMQHQ#NLH]HQ1

- +HW#KDQJW#YDQ#MH#GRHO#DI/#HQ#RRN#YDQ#GH#PRJHOLMNKHGHQ1#-H#VWHOW#HHUVW#HHQ#GRHO#RI#PHHUGH0
UH1#0DDU#DOV# MH#ELMY1#HHQ#EHSDDOGH#PDDWUHJHO#PHW#ZHLQLJ#NRVWHQ#NXQW# UHDOLVHUHQ#PDJ#GDW
RRN#EHVW#HHQ# UHGHQ#]LMQ#RP#HHQ#PDDWUHJHO# WH#QHPHQ/#PLWV#GLH#NDQVULMN# LV1#(QLJ#RSSRUWX0
QLVPH#LV#KHOHPDDO#QLHW#YHUNHHUG$
8LWPLMQHQ#JDDW#]HNHU#HUJ#ODQJ]DDP/#PDDU#GH#YUDDJ#LV#RI#GDW#HUJ#LV1#$ISODJJHQ#RI#DIJUDYHQ
KHEEHQ#RRN#JHYDUHQ#+YHUOLHV#YDQ#ERGHPVWUXFWXXU/#]DDGYRRUUDDG,1#(HQ#V\VWHHP#KHHIW#RRN
WLMG#QRGLJ#RP#]LFK#WH#RQWZLNNHOHQ/#GLH#WLMG#PRHW#KHW#NULMJHQ1

. ,N#GHQN#GDW#YHUKRJLQJ#YDQ#GH#JURQGZDWHUVSLHJHO#PHW#NDONULMN#JURQGZDWHU# WHJHOLMNHUWLMG#GH
EHUHLNEDDUKHLG#+ZRUWHOGLHSWH,#HQ#EHVFKLNEDDUKHLG#YDQ#3#NDQ#YHUODJHQ/#PDDU#GHQN#QLHW#GDW
GLW#YROGRHQGH#HIIHFWLHI#LV#RP#YHUULMNWH#JURQG#JHVFKLNW#WH#PDNHQ#YRRU#ELMY1#EODXZJUDVODQGHQ1

/# $IJUDYHQ#HQ#XLWPLMQHQ1

1HH= $#&#'#(#*#-#/
$ =RODQJ#HU#JHHQ#JHYDDU#EHVWDDW#YRRU#XLW2DIVSRHOLQJ#QDDU#KHW#RSSHUYODNWHZDWHU/#]RX# MH#ELMY1

RRN#WHYUHGHQ#NXQQHQ#]LMQ#PHW#HHQ#PLQGHU#YHHOHLVHQG#QDWXXUGRHOW\SH1
& :DW#ZRUGW#PHW#DISODJJHQ#EHGRHOG"#,Q#KHLGHQ#RS#]DQGJURQGHQ#LV#GLW#QDPHOLMN#RRN#GH#EHVWH

PHWKRGH#RP#3#DI#WH#YRHUHQ1#,Q#YHHQJHELHGHQ#NDQ#RRN#QD#SODJJHQ#QRJ#VWHHGV#YHHO#3#YULM0
NRPHQ/#DOV#YHUQDWWLQJVZDWHU#RQJHVFKLNW#LV#+WH#KDUG#HQ2RI#VXOIDDWULMN,1

' :HLQLJ#EHNHQG#YDQ#HIIHFWHQ#YDQ#XLWPLMQHQ#RS# ODQJHUH# WHUPLMQ1#0LVVFKLHQ# LV#GLW#HHQ#JRHG
DOWHUQDWLHI#YRRU#UHODWLHI#30DUPH#ODQGERXZJURQGHQ1



( 'LW# LV#]R#DIKDQNHOLMNH#YDQ#GH#GLHSWH#YDQ#KHW#30IURQW#HQ#KHW#YHJHWDWLHW\SH#GDW# MH#ZLOW/#EH0
ZRUWHOLQJVGLHSWH#HWF1##(Q#GDQ#VSLW#MH#63#±#73#FP#GLHS#ZHJ/#GDQ#EHQ#MH#LQ#LHGHU#JHYDO#RRN#DO
MH#]DGHQ2GLDVSRUHQ#NZLMW#HQ#EHUHLN#MH#QLHWV1#2RN#GLW#LV#WH#YHHO#YHUVLPSHOG#RP#QRJ#FRUUHFW#WH
]LMQ1

/ $ISODJJHQ1

2YHULJH=
0 ,N#ZHHW#KHW#QLHW1#$IJUDYHQ#NDQ#RRN#QLHW#DOWLMG#]RPDDU/#DOV# UHNHQLQJ#ZRUGW#JHKRXGHQ#PHW

DQGHUH#DELRWLVFKH#RPVWDQGLJKHGHQ#+ELMY1#JHZHQVWH#JURQGZDWHUVWDQG,

9UDDJ#<
8LW#PLMQ# OLWHUDWXXURQGHU]RHN#FRQFOXGHHU# LN#RRN#GDW#SHLOYHUKRJLQJ# WRW#HHQ#YHUKRRJGH#EHVFKLNEDDU0
KHLG#YDQ#IRVIDDW#OHLGW1#%HQW#X#KHW#HHQV#PHW#GH]H#FRQFOXVLH"

*HHQ#DQWZRRUG=#)#,#1
$QWZRRUG=
-D $#%#&#(#*#+#/#+RRN#QHH,#0
$ 5HGXFWLH#YDQ#)H+,,,,#WRW#)H+,,,#Æ#KRJHUH#RSORVEDDUKHLG#YDQ#)H030SUHFLSLWDWHQ1
% 7KHRUHWLVFK#WH#YHUZDFKWHQ#GRRU#UHGXFWLH#YDQ#)H/#NORSW#RRN#PHW#ZDDUQHPLQJ#GDW#ELM#WH#YHU

GRRUJHVFKRWHQ# YHUQDWWLQJ/# ZDDUELM# ZDWHUVWDQG# KHOH# MDDU# RQGLHS# LV/# YDDN# YHUUXLJLQJ# RS0
WUHHGW1

& +LHURYHU# LV# ]HHU# YHHO# +RRN# RXGHUH,# OLWHUDWXXU# YRRUKDQGHQ1# 9HUQDWWHQ#PHW# NDONULMN#ZDWHU
OHLGW/# LQ# WHJHQVWHOOLQJ# WRW#ZDW# QRJDO# HHQV# EHZHHUG#ZRUGW/# LQ#1HGHUODQGVH# YHHQJHELHGHQ
QRRLW#WRW#30ELQGLQJ/#PDDU#DOWLMG#WRW#30PRELOLVDWLH1#$OOHHQ# LQ#NDONPRHUDVVHQ#HQ#NDONULMNH#QD0
WXXUJHELHGHQ#PHW#HHQ#PLQHUDOH#ERGHP#HQ#HHQ#KRJH#S+#NDQ#&D&26#+HQ#QLHW#&D,#3#ELQGHQ1

( =LH#HHUGHU1
* 'LW#JDDW#DOOHHQ#RS#DOV#GH#JURQGZDWHUVWDQG#WRW#DDQ#KHW#PDDLYHOG#NDQ#ZRUGHQ#RSJH]HW1#'RRU

UHGXFWLH#ORVVHQ#DOOHHQ#GH#)H03#YHUELQGLQJHQ#HQLJV]LQV#RS/#ZDDUGRRU#3#LQ#RSORVVLQJ#NRPW1
+ 0HHVWDO#ZHO/#HU#LV#ZHO#HHQ#S+0DIKDQNHOLMNKHLG#GLH#GH#]DDN#NDQ#FRPSOLFHUHQ1
/ ,Q#GH#PHHVWH#JHYDOOHQ1
0 8LW#SHLOYHUKRJLQJHQ#LQ#YRRUPDOLJH#PDDVPHDQGHUV#HQ#ELM#GH#3HHO/#EOLMNW#GDW#SHLOYHUKRJLQJHQ

OHLGHQ# WRW# IRVIDDWH[SORVLHV# ZDDUELM# EHVWDDQGH# QDWXXUJHELHGHQ# ELQQHQ# HHQ# JURHLVHL]RHQ
QDDU#GH#NQRSSHQ#JDDQ1#'LW#HIIHFW#NDQ#ZRUGHQ#EHVWUHGHQ#GRRU#SHLOYHUKRJLQJHQ#JHOHLGHOLMN
GRRU#WH#YRHUHQ#+LQIR#/HRQ#/DPHUV#.81,1

1HH= '#.#/
'# -H#VFKULMIW#KLHURYHU#WZHH#VWXNMHV/#QDPHOLMN#LQ#QDW#VFKUDDOODQG#GDW#YHUGURRJW#QHHPW#GH#3#EH0

VFKLNEDDUKHLG#WRH1#,Q#KHW# ODDWVWH#VWXNMH#VFKULMI# MH#GDW#GRRU#YHUQDWWLQJ#3#YULMNRPW#YDQ#KHW# LM0
]HUFRPSOH[# GRRU# DQDsUREH# RPVWDQGLJKHGHQ1#0LMQ# LQ]LHQV# LV# GRRU# YHUGURJLQJ# GXV# YHHO
H[WUD#3#YULMJHNRPHQ#ELM#GH#PLQHUDOLVDWLH/#GDW#LQ#)H0ULMNH#JHELHGHQ#QRJ#JHERQGHQ#NDQ#ZRU0
GHQ1# ,Q#JHELHGHQ#]RQGHU#)H# LV#3#GDQ#DO# IOLQN# WRHJHQRPHQ1#'RRU#YHUQDWWLQJ#KHUVWHO# MH#GH
YURHJHUH#VWDQGSODDWVFRQGLWLHV1#9HUQDWWLQJ#]RX#PRHWHQ#JHEHXUHQ#PHW#GH# MXLVWH#ZDWHUNZD0
OLWHLW#+)H#ULMN/#&D#ULMN,1

. 'DW#KDQJW# DI# YDQ# GH# RPVWDQGLJKHGHQ# +LM]HUJHKDOWH# YDQ# GH# ERGHP/# NDONJHKDOWH# YDQ# KHW
ZDWHU/#HWF1,1#3HLOYHUKRJLQJ#NDQ#RRN#GH#ZRUWHOGLHSWH#HQ#GH#EHUHLNEDDUKHLG#YDQ#3#YHUPLQGH0
UHQ1

/# %LM#]HHU#VWHUNH#LM]HUULMNH#NZHO1



2YHULJH=
- ,Q#]LMQ#DOJHPHHQKHLG#]DO#MH#GLW#QRRLW#NXQQHQ#]HJJHQ1#:DWHUW\SH#HQ#NZDOLWHLW#]XOOHQ#GDDUELM

HUJ#EHSDOHQG#]LMQ1

9UDDJ#43
=LMQ#HU#YROJHQV#X#PDDWUHJHOHQ#GLH#LN#RYHU#KHW#KRRIG#KHE#JH]LHQ"

*HHQ#DQWZRRUG=#)#*#+ZHO#PRWLYDWLH,#,#1
$QWZRRUG=
-D= $#&#(#+#-#.#/#0
$ 7RHYRHJHQ#YDQ#)H#+PHWDOOLVFK#RI#DOV#]RXW#RI#+K\GU,R[LGH,1
& 4, %HKHHU#YDQ#GH# +JURQG,ZDWHUNZDOLWHLW=#QLHW#DOOHHQ#GH# +SRWHQWLsOH,#30YRRUUDDG# LV#EHODQJ0

ULMN/#PDDU#PHW#QDPH#GH#PRELOLVDWLHVQHOKHLG1#+*URQG,ZDWHUNZDOLWHLW#VSHHOW#HHQ#]HHU#JURWH
URO# ELM# GH#PRELOLVDWLH# YDQ# 3# +]LH# RRN# HHUGHU,=# DONDOLQLVDWLH# ]RUJW# YRRU# 30PRELOLVDWLH/
HYHQDOV#ZHJYDOOHQ#YDQ#)H0ULMNH#NZHO# +NDQ#QLHW#PHW#RSSHUYODNWHZDWHU#JHFRPSHQVHHUG
ZRUGHQ,1

5, ,-]HUDGGLWLH/#XLWJHYRHUG# LQ#DTXDWLVFKH#HQ#VHPL0WHUUHVWULVFKH#V\VWHPHQ1#'LW#ZHUNW#JRHG/
PDDU# LV#ELM#KRJH#)H0FRQVXPSWLH#+PHW#QDPH#ELM#KRJH#VXOIDDWDDQYRHU#HQ#GDDUGRRU#KRJH
VXOILGH0SURGXFWLH,#WH#NRUWGXUHQG#HQ#GXXU1

6, 3HLOEHKHHU# LQ#VHPL0WHUUHVWULVFKH#HQ#DTXDWLVFKH#V\VWHPHQ1#7H#KRRJ#]RPHUSHLO# +YHUQDW0
WLQJ,# OHLGW# WRW#+KRJH,#30PRELOLVDWLH/#PHHU#QDWXXUOLMN#SHLOEHKHHU# +ODJHU# LQ#]RPHU,#JDDW#30
HXWURILsULQJ#WHJHQ1

( %HNDON/#GDW#GRHW#HHQ#ERHU#R1D1#RRN#RP#GH#S+#JRHG#WH#KRXGHQ1
+ 1RJ# LHWV#PLQGHU#DFWLHI#GDQ#XLWPDDLHQ# +XLWPLMQHQ",# LV#PDDLEHKHHU/#ZDW#RS#GH# ODQJH#GXXU

RRN#YUXFKWHQ#NDQ#DIZHUSHQ1
- +HW#VWXUHQ#YDQ#GH#ZDWHUNZDOLWHLW# LV#RRN# LQ# WHUUHVWULVFKH#V\VWHPHQ#HUJ#EHODQJULMN/#GDDUELM

GHQN#LN#DDQ#PDDWUHJHOHQ#RP#LQ#NZHOVLWXDWLHV#KHW#UHJHQZDWHU#RSSHUYODNNLJ#DI#WH#YRHUHQ1
. %HYRUGHUHQ#YDQ#NDONKRXGHQGH#NZHO#LQ#GH#ZRUWHO]RQH#GRRU#RQGLHSH#JUHSSHOV#LQ#KHW#JHELHG

+DIYRHU#YDQ#UHJHQZDWHU,#HQ#GHPSHQ#YDQ#GLHSH#VORWHQ#LQ#GH#RPJHYLQJ#+YRRUNRPHQ#YDQ#OD0
WHUDDO#ZHJ]XLJHQ#YDQ#NZHO,1

/# 2QJHWZLMIHOG1
0 )RVIDDW#ELQGHQG#YHUPRJHQ##YHUKRJHQ#GRRU=

41 LQMHFWLH#YDQ#LM]HU#2#DOXPLQLXP#VFKHUPHQ>
51 NXQVWPDWLJH#SODDWVHOLMNH#GLHSH#GUDLQDJH#WRH#WH#SDVVHQ1

1HH= %#'#+JHHQ#PRWLYDWLH#DDQJHJHYHQ,
% 7KHRUHWLVFK#NXQ#MH#RRN#QRJ#GHQNHQ#DDQ#WRHYRHJHQ#YDQ#LM]HU#RP#IRVIDDW#WH# LPPRELOLVHUHQ/

PDDU#GDW#]DO#LQ#GH#SUDNWLMN#DOOHHQ#LQGLUHFW#JHEHXUHQ#GRRU#]RGDQLJH#YHUDQGHULQJHQ#LQ#GH#K\0
GURORJLH#GDW#LM]HUULMNH#NZHO#KHW#ZRUWHOSURILHO#NDQ#EHUHLNHQ1

2YHULJH=
* 'DW#LV#PLM#QLHW#EHNHQG1



9UDDJ#44
:DDU#]RX#YROJHQV#X#GH#DDQGDFKW#YDQ#YHUYROJRQGHU]RHN#RS#PRHWHQ#NRPHQ#WH#OLJJHQ"

*HHQ#DQWZRRUG=##)#,#1
$QWZRRUG=
$ 2QGHU#ZHONH#RPVWDQGLJKHGHQ#HU#VSUDNH#LV#YDQ#30OLPLWDWLH1
% 9UDDJ# LQ#ZHONH# VLWXDWLH#10# GDQ#ZHO#30EHSHUNLQJ# WH# YHUZDFKWHQ# LV/# LQGLHQ#PRJHOLMN# GRRU

YHUWDOLQJ#QDDU#GH#SUDNWLMN# +LQ#ZHONH#VLWXDWLHV#NDQ#3#HHQ#SUREOHHP#RSOHYHUHQ#YRRU#QDWXXU0
RQWZLNNHOLQJ,1

& 4, 2S#PRJHOLMNKHGHQ# WRW# RQWZLNNHOLQJ# YDQ#PHVRWUDIHQWH# V\VWHPHQ# RS# YRRUPDOLJH# ODQG0
ERXZJHELHGHQ/#PRJHOLMN#LQ#FRPELQDWLH#PHW#ZDWHUEHUJLQJ1

5,#PHHU#DDQGDFKW#RS#GH# IDFWRUHQ#GLH#GH#30PRELOLVDWLH#EHwQYORHGHQ# +RRN# GHFRPSRVLWLH,/
QLHW#DOOHHQ#RS#SRWHQWLsOH#30YRRUUDDG1

' +RH#LV#GH#ELRPDVVDSURGXFWLH#ODDJ#WH#KRXGHQ/#RQGDQNV#YHHO#3#LQ#GH#ERGHP1#/LPLWDWLH#GRRU
1#HQ#.1

( ([SHULPHQWHQ#HQ#]DDL02SODQWSURHYHQ1
* 'H#EHWHNHQLV#YDQ#3#LQ#UHODWLH#WRW#DQGHUH#QXWULsQWHQ#+1/#.,1
+ (U#ZRUGW# ]HHU# OLFKWYRHWLJ# JHGDDQ# RYHU# KHW# IRVIDDWJHKDOWH/# DOVRI# DOOHHQ# HHQ# WRWDDO# HU# WRH

GRHW1#'H#FRPSOH[LWHLW#HQ#GH#RSORVVLQJHQ#YRRU#KHW#SUREOHHP#]LWWHQ#HFKWHU#MXLVW#LQ#KHW#GHILQL0
HUHQ#YDQ#GH# MXLVWH# IUDFWLH#HQ#KHW#EHwQYORHGHQ#YDQ#GLH# ODELHOH# IUDFWLH1#9LD#GLH# ULFKWLQJ#NDQ
RRN#HHQ#RSORVVLQJ#JHYRQGHQ#ZRUGHQ1

- +HW# UDQJVFKLNNHQ# YDQ# GH# EHVFKLNEDUH# JHJHYHQV# WHQ# DDQ]LHQ# YDQ#30EHVFKLNEDDUKHLG# LQ
QDWXXUOLMNH#V\VWHPHQ1#'DDUXLW#PRHWHQ#JOREDOH#NODVVHQ#NRPHQ#YDQ#EHVFKLNEDDUKHLG#GLH#ELM
GH#YHUVFKLOOHQGH#GRHOHQ#KRUHQ1

. 0RGHOOHULQJ#YDQ#GH#30NULQJORRS/#PRJHOLMNKHGHQ#YRRU#VWXULQJ# YDQ#GH#123#DDQERGYHUKRX0
GLQJ#GRRU#PDQLSXOHUHQ#YDQ#GH#ZDWHUKXLVKRXGLQJ/#NZDOLWDWLHI#HQ#NZDQWLWDWLHI1

/ (FKW#RQGHU]RHN#GRHQ1
0 $OOH#GRRU#MRX#JHQRHPGH#PDDWUHJHOHQ#RQGHU#;1#+LHUELM#PRHW#MH#XLWPLMQHQ#QLHW#WH#VQHO#DDQ#GH

NDQW#VFKXLYHQ1#8LW#WKHRUHWLVFKH#EHUHNHQLQJHQ#EOLMNW#PLM#GDW#SHULRGHQ#YDQ#;3#MDDU#UHsHO#OLMNHQ
DOV#WLMGVGXXU1#+HW#SODQWHQ#YDQ#PDwV#]RQGHU#EHPHVWLQJ#JHHIW#VFKLMQEDDU#HHQ#EHWHU#UHVXOWDDW1
7H#GHQNHQ#YDOW#RRN#DDQ#FRPELQDWLHV#YDQ#PDDWUHJHOHQ#+]RDOV#JHQRHPG#RQGHU#YUDDJ#;,1
'H#QDGUXN#ELM#YHUYROJRQGHU]RHN#PRHW#QDDU#PLMQ#LGHH#GH#YROJHQGH#6#SXQWHQ#EHYDWWHQ=
41 4XLFN#VFDQ#PHWKRGHQ#YHUEHWHUHQ# +KRH#PDDN# LN#VQHO#HHQ#RYHU]LFKWVNDDUW#YDQ#ELMY1# UH0
FRQVWUXFWLH#JHELHG#1RRUG0#HQ#0LGGHQ#/LPEXUJ/#ZDDURS#DDQJHJHYHQ#VWDDW##ZDDU#GH#SUR0
EOHHPJHELHGHQ# OLJJHQ1# +LHUWRH# KHE# LN# HHQ# SRJLQJ# JHGDDQ# GRRU# NRSSHOLQJ# PHW# GH
ERGHPNDDUW1

51 ,Q]LFKW#LQ#GH#PDWH#YDQ#UHDOLVHHUEDDUKHLG#YDQ#DOOH#QDWXXUGRHOW\SHQ# LQ#UHODWLH#WRW#IRVIDDW0
JHKDOWHQ1

61 (HQYRXGLJ#RYHU]LFKW#YDQ#GH#PRJHOLMNH#PDDWUHJHOHQ#RS#XLWYRHULQJVQLYHDX# +JHHQ# LQJH0
ZLNNHOG#RQGHU]RHN#QRGLJ/#LN#GHQN#DDQ#YXLVWUHJHOV,1

9UDDJ#45
+HHIW#X#QRJ#NDQWWHNHQLQJHQ#ELM#PLMQ#OLWHUDWXXURQGHU]RHN"

*HHQ#DQWZRRUG=#'#)#,#0#1
$QWZRRUG=
$ %HGHQN#GDW#KHW#(OOHQEHUJ# LQGLFDWLH#JHWDO#YRRU#YRHGVHOULMNGRP#]LFK# LQ#ZH]HQ# ULFKW#RS#DOOH

QXWULsQWHQ1#'XV#ZHHV#YRRU]LFKWLJ#RP#GLW#DDQ#3# WRH# WH#GLFKWHQ#+]LH#RRN#HHUGHUH#RSPHUNLQ0
JHQ,1

% ,Q#MH#VWXN#RYHU#µHIIHFW#YDQ#IRVIDDW#RS#GH#YHJHWDWLH*#FLWHHU#MH#RQGHU]RHN#+ELMY1#+RHN,#ZDDUXLW
]RX#EOLMNHQ#GDW#RQGHU#QDWWH#RPVWDQGLJKHGHQ# IRVIDDWEHVFKLNEDDUKHLG#EHSHUNW# LV#HQ#RQGHU



GURJH#RPVWDQGLJKHGHQ#WRHQHHPW/#KHW#JHHQ#LQ#WHJHQVSUDDN#LV#PHW#MH#ODWHUH#RSPHUNLQJ#GDW
RQGHU#QDWWH#RPVWDQGLJKHGHQ#GH#PRELOLWHLW#YDQ# IRVIRU# WRHQHHPW1# ,Q#KRHYHUUH#JDDW#KHW#KLHU
RP#KDUGH#JHJHYHQV#+H[SHULPHQWHHO#JHWRHWVW#RI#RP# LQWHUSUHWDWLHV#YDQ#GH#RQGHU]RHNHUV",1
,Q#KHW#YHUOHGHQ#]LMQ#GH#QRGLJH#P\WKHV#RQWVWDDQ#RYHU# IRVIDDWYDVWOHJJLQJ#RPGDW#QDXZHOLMNV
ZHUG#JHNHNHQ#QDDU#GH#URO#YDQ# LM]HU#HQ#DOOH#DDQGDFKW#QDDU#&D#JLQJ$#*UDDJ#HHQ#GLVFXVVLH
PHW# MH#HLJHQ# LQWHUSUHWDWLH#HQ#PRJHOLMNH#RRU]DNHQ# YDQ#GLVFUHSDQWLHV# LQ# UHVXOWDWHQ# RQGHU0
]RHN1

& -D1#'LW#LV#]HHU#EHNQRSW/#PHHU#OLWHUDWXXU#LV#DEVROXXW#YHUHLVW1#6OHFKWV#4#DUWLNHO#XLW#GH#LQWHUQDWL0
RQDOH#OLWHUDWXXU/#YRRU#GH#UHVW#DOOHHQ#+PHHVWDO#QLHW#JHUHIHUHHUGH,#1HGHUODQGVH# OLWHUDWXXU1#(U
LV#YHHO#PHHU#EHVFKLNEDDU1

( ,N#ZLO#W1]1W1#JDDUQH#HHQ#YHUVLH#YDQ#KHW#UDSSRUW#RQWYDQJHQ1
* *HHQ1
+ %HKDOYH#ERYHQVWDDQGH#ZRUGW#HU#WH#HHQYRXGLJ#RYHU#GH# LQWHUDFWHUHQGH# IDFWRUHQ#YRRU#SODQW0

RSQDPH#]RDOV#1#HQ# OLFKW#JHGDFKW1#$IKDQNHOLMN#YDQ#GLH#IDFWRUHQ#ZRUGW#HHQ#GUHPSHOZDDUGH
LQJHVWHOG1#'LH#GUHPSHOZDDUGH#LV#GXV#JHHQ#FRQVWDQWH1

- 'H#5#ODDWVWH#YLQG#LN#PRHLOLMN#RP#WH#EHDQWZRRUGHQ/#RPGDW#GLW#DIKDQJW#YDQ#GH#WLMG#GLH# MH#EH0
VFKLNEDDU#KHEW#HQ#KHW#QLYHDX#GDW#JH]LHQ#MH#RSOHLGLQJ#LV#YHUHLVW1#,N#NULMJ#GH#LQGUXN#GDW#ZDW#MH
KHEW#JHGDDQ#HHQ#JRHGH#DDQ]HW#LV1

. 1HH1
/ ,N#KHE#QLHWV# WHJHQ#HHQ# OLWHUDWXXURQGHU]RHN/#ZHO#KHE# LN#JURWH# UHVHUYHV#ELM#GH]H#ZLM]H#YDQ

GHVNXQGLJHQ#UDDGSOHJHQ1

9UDDJ#46
+HHIW#X#QRJ#DDQEHYHOLQJHQ#ZDW#EHWUHIW#GH#OLWHUDWXXU"

*HHQ#DQWZRRUG=##)#,#/#0#1
$QWZRRUG=
$ 3URHIVFKULIW#YDQ#2OGH#9HQWHULQJ#+88,1
% 1HH/#KLHUYRRU#YHUZLMV#LN#QDDU#)UDQFLVFD1
& -D/#DDQYXOOLQJ#RYHU#30YRRUUDDG#HQ#30EHVFKLNEDDUKHLG1#8LWEUHLGLQJ#RYHU# LQWHUDFWLH#PHW#DQ0

GHUH# IDFWRUHQ/# ]RDOV# GH# 10EHVFKLNEDDUKHLG# +1230OLPLWDWLH,# HQ# RYHU# GHFRPSRVLWLH# HQ# 30
PLQHUDOLVDWLH1#%HVSUHNLQJ#YDQ#GH#PHWKRGHQ#YDQ#EHPRQVWHULQJ#HQ#PHWLQJ#YDQ#31#+7RWDDO#3
]HJW#PHHVWDO#QLHWV/#QDWWH#HQ#YRFKWLJH#ERGHPV#PRJHQ#1,(7#JHGURRJG#ZRUGHQ/#HWF1,

' 0LMQ#UDSSRUW>#LN#]DO#KHW#RSVWXUHQ#]RGUD#KHW#YDQ#GH#GUXNNHU#WHUXJ#LV1
( =LH#HHUGHU1
* *HHQ1
+ +HGOH\#HW#DO1/#4<;5#LQ#6RLO#6FL1#6RF1#$P1#-1
- 7HU#LQIR#VWXXU#LN#MH#5#VWXNNHQ#WRH1
. 'LYHUVH#+RQJHYHHU#43,#GRFWRUDDOYHUVODJHQ#]LMQ#RS#YHU]RHN#EHVFKLNEDDU1



7:(('(#521'(

9UDDJ#47
'H#30JHKDOWHQ# LQ#YRRUPDOLJH# ODQGERXZJURQGHQ#]LMQ#H[WUHHP#KRRJ/# LQ#YHUJHOLMNLQJ#PHW#QDWXXUOLMNH
ZDDUGHQ1#7RFK#ZRUGW#JHVWHOG#GDW#KHW#HIIHFW#YRRU#GH#YHJHWDWLH#DIKDQNHOLMN# LV#YDQ#GH#GRHOYHJHWDWLH1
0DDNW#KHW#YRRU#GH#YHJHWDWLHW\SHQ#QLHW#XLW#GDW#3#LQ#H[WUHPH#KRHYHHOKHLG#YRRUNRPW# LQ#KHW#V\VWHHP/
]RODQJ#1#PDDU#ZHLQLJ#YRRUNRPW"#=R#MD/#KRH#ZRUGW#GLW#EHwQYORHG#GRRU#GH#LQ#1HGHUODQG#JHEUXLNHOLMNH
10GHSRVLWLH"

$QWZRRUG
-D=#$#(#*#+RRN#QHH,#+#0#1
$ ,N#GHQN#GDW#GLW#RQGHU#GURJH#RPVWDQGLJKHGHQ#PLVVFKLHQ#QLHW#]R¶Q#VOHFKWH#DDQQDPH#LV1#2Q0

GHU#DQGHUH#RPVWDQGLJKHGHQ/#GDDUHQWHJHQ#GHQN#LN#GDW#MH#YRRU]LFKWLJ#PRHW#]LMQ#YDQZHJH#GH
+L,#NDQV#RS#YHUKRRJGH#10IL[DWLH#+LL,#NDQV#RS#YHUKRRJG#ULVLFR#RS#30EHODVWLQJ#QDDU#KHW#RSSHU0
YODNWH#ZDWHU1

( ,N#NDQ#PH#JHHQ#SURHYHQ#PHW#H[WUHPHQ#KHULQQHUHQ#JHOH]HQ# WH#KHEEHQ1# ,N#ZHHW#ZHO/#GDW
HHQ#EHPHVWLQJVSURHI#XLWJHYRHUG#GRRU#61#*XHVHZHO#PHW#123#UDWLR#LQ#PHVWJLIW#YDQ#82533#HL0
JHQOLMN#PDDU#KHHO#ZHLQLJ#UHVSRQV#JDYHQ##LQ#ELRPDVVDYHUVFKLOOHQ1#$OV# MH#GLW#ZLOW#JHEUXLNHQ/
PRHW#MH#HHUVW#HYHQ#KDDU#WRHVWHPPLQJ#YUDJHQ1

* $OV#GH]H#VLWXDWLH#YRRUNRPW#RS#GURJH#+NDONOR]H#]DQG,JURQGHQ#]DO#LQGHUGDDG#GH#JHULQJH#EH0
VFKLNEDDUKHLG#YDQ#1#GH#GRRUVODJ#JHYHQ>#GRRUJDDQV#]LMQ#QDPHOLMN#RS#GURJH#]DQGJURQGHQ
10EHSHUNWH#YHJHWDWLHW\SHQ#WH#YHUZDFKWHQ1#10GHSRVLWLH#NDQ#GXV#GH]H#EHSHUNLQJ#RSKHIIHQ1
2S#QDWWH#JURQGHQ#+NZHO,#]DO#GH#UR\DOH#30EHVFKLNEDDUKHLG#GRRUVODJJHYHQG#]LMQ1#'H]H#V\V0
WHPHQ#]LMQ#QDPHOLMN#PHHVWDO#30EHSHUNW/#RPGDW#HU#HHQ#UR\DOH#EHVFKLNEDDUKHLG#LV#YDQ#1#YLD
KRJH#ERGHPDFWLYLWHLW#HQ#PLQHUDOLVDWLH1#10GHSRVLWLH#NDQ#KLHU#JHHQ#NZDDG1

+ +HW#PDDNW#ZHO#XLW#GDW#3#LQ#RYHUYORHG#DDQZH]LJ#LV/#PDDU#KHW#KDQJW#VWHUN#DI#YDQ#GH#YHJHWDWLH
HQ#PHW#QDPH#RRN#YDQ#GH#FRPSHWLWLHYH#YHJHWDWLH#GLH#GH#GRHOYHJHWDWLH#NDQ#YHUGULQJHQ#RI
GDW#HHQ#SUREOHHP#LV1#QO1#KRH#]LMQ#EHLGH#W\SH#YHJHWDWLHV#DDQJHSDVW#DDQ#10OLPLWDWLHV1

0 =RODQJ#1#PDDU#ZHLQLJ#YRRUNRPW1#'H#LQYORHG#YDQ#GH#10GHSRVLWLH#LV#PLM#QLHW#EHNHQG1#2RN#30
GHSRVLWLH#NRPW#YRRU1

1 +HW#PDDNW#ZHO#GHJHOLMN#XLW#RI#3#LQ#KRJH#PDWH#YRRUNRPW1#2I#KHW#RSJHQRPHQ#NDQ#ZRUGHQ#OLJW
DDQ#YHOH#RPVWDQGLJKHGHQ/#R1D1# OLPLWDWLH1#'XV# MH#KHEW#VLWXDWLHV#ZDDULQ# MH#ZHO#ELM#KRJH#30
JHKDOWHQ#HHQ# OHXNH# YHJHWDWLH# NDQ# NULMJHQ/#PDDU#HHQ# YHUVFKDOLQJVPRWRU# LV# RQRQWEHHUOLMN1
+HW#JDDW#RP#KHW#SURFHV1

1HH=#%#'#,#.
% ,Q# WKHRULH#QLHW/#YROJHQV#]HOIGH# WKHRULH#]RXGHQ#RS# IRVIDDWULMNH#JURQGHQ#QHUJHQV#]HHU# ODDJ0

SURGXFWLHYH#YHJHWDWLHV#NXQQHQ#YRRUNRPHQ#RPGDW#10GHSRVLWLH##YULMZHO#RYHUDO#WH#KRRJ#LV
' 'RRU#YHHO#3#HQ#ZHLQLJ#1#NXQQHQ#/HJXPLQRVDH#]LFK#EHWHU#RQWZLNNHOHQ/#ZDDUGRRU#GH#KRH0

YHHOKHLG#1#VQHO#WRH#NDQ#QHPHQ1#+LHUGRRU#YHUDQGHUW#GH#ELRPDVVD#SURGXFWLH#HQ#GH#VRRUWHQ0
VDPHQVWHOOLQJ1#6WHUNH#JURHL#YDQ#/HJXPLQRVDH# LV#RS#]LFK]HOI#YDDN#RRN#DO#HHQ#YHUDQGHULQJ
YDQ# GH# VRRUWHQVDPHQVWHOOLQJ1# 10GHSRVLWLH# NDQ# OHLGHQ# WRW# HHQ# YHUKRJLQJ# YDQ# GH# 10
EHVFKLNEDDUKHLG# +NDQ#ZRUGHQ# WHJHQJHJDDQ# GRRU# EHKHHUVPDDWUHJHOHQ# ]RDOV#PDDLHQ# HQ
DIYRHUHQ,#HQ#EHwQYORHGW#ZDDUVFKLMQOLMN#RRN#GH#JHKHOH#10F\FOXV1

, 1# LV#GH#VWXUHQGH# IDFWRU1#-H#KHEW#JHOLMN#GDW#ELM# WRHQDPH#10DDQERG#HU#YHUUXLJLQJ#]DO#RSWUH0
GHQ1#'DW#EHWHNHQW#GDW#KHW# LQ#PLMQ#RJHQ#RQ]LQQLJ# LV#RP#RQGHU#GH#KXLGLJH#RPVWDQGLJKHGHQ
WH#SUREHUHQ#KHW#YHUOHGHQ#WH#NRSLsUHQ#LQ#GH#YRUP#YDQ#GRHO0YHJHWDWLHV1

. +HW#PDDNW#NHQQHOLMN#ZHO#XLW1#,N#GHQN#GDW#GH#EHVFKLNEDDUKHLG#YDQ#1#RS#GH#ODQJH#GXXU#PHGH
ZRUGW#EHSDDOG#GRRU#GH#EHVFKLNEDDUKHLG#YDQ#31



=R#MD#/YRRU#ZHONH#YHJHWDWLHW\SHQ#JHOGW#GDW#3#JHHQ#RI#ZHLQLJ#LQYORHG#KHHIW"
$ *HHQ#LGHH1
% *HOGW#YRRU#DOOH#YHJHWDWLHW\SHQ1
& ,Q#1HGHUODQGVH#JHELHGHQ#LV#GH#EHVFKLNEDDUKHLG#YDQ#1#YULMZHO#DOWLMG#KRRJ#+PHW#QDPH#GRRU

GH#KRJH#DWPRVIHULVFKH#10GHSRVLWLH,1#7RFK#EOLMNHQ#YHUVFKLOOHQGH#YHJHWDWLHW\SHQ#QRJ#RS#H[0
WUD#1# WH# UHDJHUHQ/#P1D1Z1#GRRU#1# +FR0,JHOLPLWHHUG# WH# ]LMQ1#%LM#H[FHVVLHI# YHHO#3# +]RDOV# LQ
YRRUPDOLJH#ODQGERXZJHELHGHQ,#EOLMNW#GDW#HQNHOH#VRRUWHQ#+ELMY1#3LWUXV#LQ#YRFKWLJH#JHELHGHQ/
HHQGHNURRV2DOJHQ# LQ#QDWWH#JHELHGHQ/#DOOHUOHL#JUDVVHQ# LQ#GURJH#JHELHGHQ,#HUJ# VQHO#GRPL0
QDQW#ZRUGHQ/#GRRUGDW#3#KRRJ#LV#HQ#1#YROGRHQGH#KRRJ1#(LJHQOLMN#PRHW#LN#KHW#]R#]HJJHQ=#1
LV#YULMZHO#DOWLMG#KRRJ#JHQRHJ#RP#HHQ#HIIHFW#RS#3#WH#NULMJHQ1
$OV#KHW#GRHOW\SH#UXLJWH# LV#+K\SHUWUDIHQWH#VRRUWHQ,/# LV#GH#30EHVFKLNEDDUKHLG#SULPD1#'LW#NDQ
YRRU# IDXQD0GRHOVWHOOLQJHQ#]HHU#ZHQVHOLMN#]LMQ/#]RQGHU#GDW#KHW# IORULVWLVFK#YHHO# LQWHUHVVDQWV
RSOHYHUW1#1DDUPDWH#KHW#YHJHWDWLHW\SH#+RI#EHWHU=#GH#VRRUWHQ,#JHOLPLWHHUG#ZRUGHQ#ELM# ODJHUH
30ZDDUGHQ/#]DO#KHW#PRHLOLMNHU#]LMQ#RP#GDW# W\SH#QD# WH#VWUHYHQ#]RQGHU#GDW#HU#YHUUXLJLQJ#RS0
WUHHGW1

* 9RRU#DOOH#JURQGZDWHU0RQDIKDQNHOLMNH#YHJHWDWLHW\SHQ#RS#]DQGJURQG1
+ +HW#JDDW#QLHW#RP#GH#DIZH]LJKHLG#YDQ#LQYORHG/#PDDU#RP#GH#UDWLR#PHW#DQGHUH#OLPLWDWLHV1#'DW

EHSDDOW#GH#XLWNRPVW#YDQ#GH#FRPSHWLWLH#HQ#HU# LV#]R#RS#YRRUKDQG#QLHW#YHHO#YDQ# WH#]HJJHQ1
2YHU#KHW#DOJHPHHQ#]RX# MH#NXQQHQ#]HJJHQ#GDW#GRHOYHJHWDWLHV#PHW#VWLNVWRIELQGHQGH#FDSD0
FLWHLWHQ#LQ#KHW#YRRUGHHO#]LMQ1

. *HHQ#LGHH1
0 "

9UDDJ#48
2S#GLW#PRPHQW# LV#GH#SUDNWLMN#GDW# LQ#HHQ#JURRW#GHHO#YDQ#GH#QDWXXURQWZLNNHOLQJVJHELHGHQ#ZDDUELM
ODQGERXZJURQG#ZRUGW#RPJH]HW# LQ#QDWXXUWHUUHLQHQ#GH#ERXZYRRU#ZRUGW#DIJHYRHUG1#8LW#XZ# UHDFWLHV
OHHV#LN#GDW#GH]H#PDDWUHJHO#QLHW#EHWHU#KRHIW#WH#]LMQ#GDQ#XLWPLMQHQ#HQ#GDW#KHW#ULVLFR#JURRW#LV#GDW#GRRU
KHW#ZHJKDOHQ#YDQ#GH#]DDGEDQN#KHW#HIIHFW#]HOIV#QHJDWLHI#NDQ#]LMQ1#:DW#LV#XZ#UHDFWLH#KLHURS"

$QWZRRUG=
$ +LHU#NDQ#LN#PH#LHWV#ELM#YRRUVWHOOHQ1
% ,Q#GH#PHHVWH#ODQGERXZJURQGHQ#NRPHQ#DOOHHQ#QRJ#]DGHQ#YDQ#RQJHZHQVWH#VWRULQJVVRRUWHQ

YRRU/#GXV#PHW#XLW]RQGHULQJ#YDQ#HQNHOH#]HOG]DPH#VLWXDWLHV#+QRRLW#JHVFKHXUGH#JUDVODQGHQ,
LV#YHUZLMGHULQJ#YDQ#GH#]DDGEDQN#MXLVW#HHQ#YRRUGHHO1

& 'DQ# KHHIW# X#PLMQ# UHDFWLH# YHUNHHUG# JHOH]HQ1# ,N# EHQ# MXLVW# HUJ# YRRU# KHW#ZHJKDOHQ# YDQ# GH
ERXZYRRU>#VWHUNHU#QRJ/#LN#ZHHW#]HNHU#GDW#GH#QDWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH# ODQGERXZ0
JURQGHQ#DQGHUV#QLHWV#DQGHUV#RSOHYHUW#GDQ#UXLJWHQ#HQ#WURHEHO#ZDWHU1#$OV#GH#ERXZYRRU#QLHW
ZHJJHKDDOG#ZRUGW/#]XOOHQ#GH# +ZHLQLJH",# LQWHUHVVDQWH#]DGHQ#KHW# WRFK#QLHW#KDOHQ#DOV#SODQW
YDQZHJH#GH#PRRUGHQGH#FRQFXUUHQWLH1#,N#YUDDJ#PH#VWHUN#DI#RI#HU#]RYHHO#LQWHUHVVDQWV#]LW#LQ
GLH#ERXZYRRU1#:DW#LV#XLWPLMQHQ"

' ,Q#GH#GRRU#PLM#RQGHU]RFKWH#YRRUPDOLJH# ODQGERXZJURQGHQ#GLH#RQWJURQG#]LMQ# LV#XLW#RQGHU0
]RHN#QDDU#GH#]DDGEDQN#JHEOHNHQ#GDW#KLHULQ#QDJHQRHJ#JHHQ# LQWHUHVVDQWH#VRRUWHQ#JHYRQ0
GHQ#]LMQ1#'H#JHYRQGHQ#VRRUWHQ#]LMQ#EHKRRUOLMNH#DOJHPHQH#VRRUWHQ1#8LW#YHHO#RQGHU]RHNHQ
QDDU#]DDGEDQNHQ#RQGHU#]RZHO#JRHG#RQWZLNNHOGH#YHJHWDWLHW\SHQ/#DOV# LQ#PHHU#RI#PLQGHUH
PDWH# JHGHJHQHUHHUGH# SOHNNHQ# EOLMNW# GDW# YHHO# VRRUWHQ# QLHW# LQ# GH# ]DDGEDQN# YRRUNRPHQ1
6OHFKWV#YDQ#HHQ#EHSHUNW#DDQWDO#VRRUWHQ#LV#EHNHQG#GDW#]H#]LFK#QD#UHVWDXUDWLHSURMHFWHQ#KHE0
EHQ#ZHWHQ#WH#YHVWLJHQ#YDQXLW#GH#]DDGEDQN/#ELMY1#RHYHUNUXLG1#'LW#EHWUHIW#GDQ#SOHNNHQ#ZDDU
GH# RPVWDQGLJKHGHQ# ODQJH# WLMG# QLHW# JHVFKLNW# ]LMQ# JHZHHVW# YRRU# NLHPLQJ1# ,Q# ODQGERXZ0
JURQGHQ#+PHW#QDPH#DNNHUV,#LV#GRRU#SORHJHQ#HWF1#GH#HYHQWXHOH#]DDGEDQN#XLWJHSXW1#1D#RQW0
JURQGHQ#PRHW#HHQ#WHUUHLQ#RSQLHXZ#JHNRORQLVHHUG#ZRUGHQ#YDQXLW#GH#]DDGEDQN#RI#GH#RPJH0
YLQJ1#+HW#YHUGZLMQHQ#YDQ#HHQ# ]DDGEDQN# YDQ#DOJHPHQH# VRRUWHQ#GRRU#RQWJURQGHQ# NXQ# MH



XLWOHJJHQ#DOV#HHQ#SRVLWLHI#HIIHFW#RPGDW#GH]H#]DGHQ#QLHW#]XOOHQ#JDDQ#FRQFXUUHUHQ#PHW#GH
EHRRJGH#SODQWHQVRRUWHQ1#1DDU#PLMQ#LGHH#LV#KHW#]DDGDDQERG#YDQ#DOJHPHQH#VRRUWHQ#YDQXLW
GH#RPJHYLQJ# LQ#KHW#DOJHPHHQ#YHHO#JURWHU#GDQ#YDQ#GH#JHZHQVWH#VRRUWHQ1#+LHUGRRU#JURHLW
HHQ#WHUUHLQ#DO#VQHO#GLFKW#PHW#PLQGHU#JHZHQVWH#VRRUWHQ/#ZDDUGRRU#GH#EHRRJGH#GRHOVRRUWHQ
KLHUPHH#PRHWHQ#JDDQ#FRQFXUUHUHQ/#ZDW#HHQ#H[WUD#EHOHPPHULQJ#LV#YRRU#KXQ#YHVWLJLQJ1

( &RUUHFW1
* 8LWPLMQHQ#KHHIW#PLMQ#YRRUNHXU/#RPGDW#YHUZLMGHUHQ#YDQ#ERXZYRRU#]RLHWV#LV#DOV#KHW#NLQG#PHW

KHW#EDGZDWHU#ZHJJRRLHQ1#8LWPLMQHQ#GXXUW#RQWHJHQ]HJJHOLMN#YHHO#ODQJHU/#PDDU#SDVW#EHWHU#ELM
KHW# WHPSR# YDQ# QDWXXUOLMNH# SURFHVVHQ/# GLH# QX# HHQPDDO# ELM# QDWXXU02ERGHP02HFRV\V0
WHHPRQWZLNNHOLQJ#KRUHQ1

+ 'H#QHJDWLHYH#HIIHFWHQ#RS#GH#]DDGEDQN#KDQJHQ#VWHUN#DI#YDQ#]RZHO#GH#SHULRGH#GDW#KHW#JH0
ELHG#DO#ODQGERXZJURQG#LV#HQ#PHW#GH#GRHOYHJHWDWLH=#KRH#ODQJ#EOLMYHQ#GH#]DGHQ#YDQ#GLH#VSH0
FLILHNH#YHJHWDWLH#OHYHQVYDWEDDU1

, =RDOV#LN#HHUGHU#JH]HJG#KHE#LV#KHW#KHHO#ODVWLJ#HHQ#EHSDDOG#30JHKDOWH#WH#UHODWHUHQ#DDQ#HHQ
EHVFKLNEDDUKHLG1#+HW#KDQJW#]HHU#VWHUN#DI#YDQ# WHQ#HHUVWH#KHW#H[WUDFWLHPLGGHO#+ZDW# LQ#GH]H
YUDDJ#QLHW#ZRUGW#JHQRHPG/#ZDW#YRRU#PLM#DOOHHQ#GDDURP#DO#HHQ#UHGHQ#]RX#]LMQ#RP#KHW#DI#WH
NHXUHQ,#HQ#WHQ#WZHHGH#YDQ#GH#ERGHPVRRUW1#$IKDQNHOLMN#YDQ#GH#ERGHPVRRUW#JHHIW#HHQ#EH0
SDDOG#H[WUDFWDQW#JRHGH#LQIRUPDWLH#RYHU#GH#EHVFKLNEDDUKHLG1#*HHQ#HQNHO#H[WUDFWDQW#LV#YRRU
HON#ERGHPW\SH#JHVFKLNW1#'H#123#YHUKRXGLQJ#YDQ#HHQ#YHJHWDWLH# +HQ#QLHW#YDQ#HHQ#ERGHP/
RRN#GDW#ZRUGW#KLHUERYHQ#QLHW#GXLGHOLMN,#JHHIW#ZHO#DDQ#ZHON#HOHPHQW#UHODWLHI+$,#EHSHUNHQG#LV1
+HW# ]HJW# HFKWHU# LQGHUGDDG# QLHWV# RYHU# GH# EHVFKLNEDDUKHLG1# +RH# ]R*Q# 123# UDWLR# JHwQWHU0
SUHWHHUG#PRHW#ZRUGHQ# LV# LQGHUGDDG#DIKDQNHOLMN#YDQ#GH#SODQWHQVRRUWHQ1#%LM#YOLQGHUEORHPL0
JHQ/#GLH#HHQ#ODJH#1#EHKRHIWH#KHEEHQ#]DO#3#HHUGHU#OLPLWHUHQG#]LMQ#GDQ#LQ#DQGHUH#YHJHWDWLHV1
$OOHHQ#GRRU#HHQ#FRPELQDWLH#YDQ#EHLGH#EHSDOLQJHQ#+PDDU#GDQ#PRHW#ZHO#KHW#MXLVWH#H[WUDFWDQW
JHEUXLNW#ZRUGHQ,#LV#HHQ#JRHG#LGHH#YRRU#GH#30EHVFKLNEDDUKHLG#HQ#OLPLWDWLHV#WH#KDOHQ1

. 8LWPLMQHQ# NDQ# YHOH# GHFHQQLD# WRW# HHQ# HHXZ# GXUHQ# +DIKDQNHOLMN# YDQ# GH# PDWH# YDQ# 30
DFFXPXODWLH,1#$IJUDYHQ#HQ#DDQYXOOHQ#YDQ#GH#]DDGEDQN#GRRU#PLGGHO#YDQ#GRQRUKRRL# OHYHUW
VQHOOHU#UHVXOWDDW1

0 0HH#HHQV1
1 +LHU#EHQ# LN#KHW#RYHU#KHW#DOJHPHHQ#QLHW#PHH#HHQV1#+HW#JHOGW#YROJHQV#PLM#ZHO#YRRU#]DQG0

JURQGHQ#PHW#HHQ#QLHW#WH#KRRJ#KXPXV#JHKDOWH#+RUJDQLVFKH#VWRI,1#+HW#JHOGW#QLHW#YRRU#YHHQ0
JURQGHQ1#9RRU#NOHLJURQGHQ#LV#KHW#HHQ#NZHVWLH#YDQ#JRHG#EHNLMNHQ#KRH#KHW#LQ#HONDDU#VWHHNW1
=DDGEDQN#YHUZLMGHULQJ#LV#ZHO#HHQ#ULVLFR/#HFKWHU#LQ#YHHQERGHPV#EOLMNHQ#QD#SODJJHQ#QRJ#ZHO
VRRUWHQ#XLW#GH#]DDGEDQN#WRW#RQWZLNNHOLQJ#WH#NRPHQ1

9UDDJ#49
$OV# YRRUEHHOG#ZLO# LN# KHW# YROJHQGH# SURMHFW#PHOGHQ1#+HW# JHELHG# KHHW#.RROPDQVGLMN# HQ# OLJW# LQ# GH
$FKWHUKRHN#YODNELM#/LFKWHQYRRUGH1#2S#GLW#PRPHQW#ZRUGW#HHQ#QDWXXURQWZLNNHOLQJVJHELHG#YDQ#FLUFD
73#KHFWDUH#LQJHULFKW1#'DDUELM#LV#JHNR]HQ#RP#RYHU#HHQ#]R#JURRW#PRJHOLMN#RSSHUYODNWH#+FD1#43#KD,#GH
ERXZYRRU# +YRRUPDOLJH#ZHLODQG2PDwVODQG,#DI# WH# JUDYHQ1#'DDUELM#ZRUGW# JHWUDFKW# GH# ]DDGEDQN# GLH
YODN#ERYHQ#GH#RQGHUJURQG#OLJW#PHW#UXVW#WH# ODWHQ1#+LHUELM#PRHW#ZRUGHQ#RSJHPHUNW#GDW#KHW#DIJUDYHQ
YDQ# GH# ERXZYRRU# ZRUGW# XLWJHYRHUG# RS# GH# SHUFHOHQ# QDDVW# HHQ# UHHGV# EHVWDDQG# RUFKLGHHsQULMN
VFKUDDOODQG1#(HQ#YODNELM#JHOHJHQ#JURQGZDWHUZLQQLQJ# LV#JHVWRSW/#]RGDW#KHW#ELFDUERQDDWULMNH#JURQG0
ZDWHU#ZHHU# WRW#DDQ#KHW#PDDLYHOG#NDQ#NRPHQ1#+HW#GRHO# LV#RP#HHQ#&LUVLR#GLVVHFWL#0ROLQLHWXP#SDU0
QDVVLHWRVXP# WHUXJ# WH#NULMJHQ#PHW#GDDURPKHHQ#(ULFLRQ# WHWUDOLFLV1#(U#KHHIW#HFKWHU#JHHQ#RQGHU]RHN
SODDWVJHYRQGHQ#QDDU#KHW#30JHKDOWH#YDQ#GH#ERGHP#WHU#SODDWVH1#,N#EHJULMS#GDW#KHW#EHWHU#LV#GLW#YRRUDI
WH#RQGHU]RHNHQ#YRRUGDW#GH#LQULFKWLQJVPDDWUHJHOHQ#ZRUGHQ#JHNR]HQ1
+DG#PHQ#HU#EHWHU#YRRU#NXQQHQ#NLH]HQ#RP#DQGHUH#PDDWUHJHOHQ# WH#QHPHQ=#ELMYRRUEHHOG#GH#YRHG0
VHOULMNH#WRSODDJ#+8043#FP,#GRRU#DISODJJHQ#WH#YHUZLMGHUHQ#LQ#KHW#JHKHOH#JHELHG#+GXV#LQ#SODDWV#YDQ#GH
43#KHFWDUH#DOOH#73#KHFWDUH,1#:DW#LV#XZ#UHDFWLH"



$QWZRRUG=
$ *HHQ#PHQLQJ1#:HO#HUJ#VSHFLILHN1#2P#KLHU#LHWV#]LQQLJV#RYHU#WH#JHYHQ/#LV#GHQN#LN#QRJ#PHHU

JHELHGVVSHFLILHNH# LQIR#QRGLJ1#'HQN#RRN#GDW#KHW#NRVWHQDVSHFW#HU#GDQ#ELM#EHWURNNHQ#PRHW
ZRUGHQ1

% 'H#RQGHU]RHNVYUDDJ#LV#MXLVW#RP#WH#EHSDOHQ#LQ#ZHONH#VLWXDWLHV#IRVIDDWJHKDOWHV#UHOHYDQW#]LMQ
YRRU#QDWXXURQWZLNNHOLQJ>#RS#JURQG#YDQ#GH#KXLGLJH#NHQQLV#NXQ#MH#QLHW#]HJJHQ#GDW#KHW#RYHUDO
QRGLJ#LV#RP#KHW#IRVIDDWJHKDOWH#WH#NHQQHQ/#]HNHU#QLHW#DOV#MH#YHUYROJHQV#QLHW#NXQW#DDQJHYHQ
ZDW#GH#FRQVHTXHQWLHV#]LMQ#YDQ#EHSDDOGH#JHPHWHQ#ZDDUGHQ1#9UDDJ#LV#QLHW#GXLGHOLMN1#:DDU0
RP#]RX#DOOHHQ#GH#HHUVWH#8043#FP#YRHGVHOULMN#]LMQ"#$OV#MH#DO#JDDW#DIJUDYHQ# LV#KHW#EHWHU#RP
GH#KHOH#RUJDQLVFKH#WRSODDJ#ZHJ#WH#KDOHQ#RPGDW#MH#DQGHUV#DOOHHQ#PDDU#GH#DIEUDDN#YDQ#RU0
JDQLVFK#PDWHULDDO# HQ# GDDUPHH# YHUUXLJLQJ# VWLPXOHHUW1# 'RRU# KHHO# SUHFLHV# WH# JUDYHQ/# HQ
GDDUPHH#GH#RYHUJDQJ#YDQ#PLQHUDOH#RQGHUJURQG#QDDU#RUJDQLVFKH#WRLSODDJ#WH#EHZDUHQ/#NXQ
MH#SUREHUHQ#RP#QRJ# LHWV#YDQ#GH#]DDGYRRUUDDG#WH#EHZDUHQ/#PDDU#RI#GDW# LQ#GH#SUDNWLMN#RRN
]R#XLWZHUNW#LV#QDWXXUOLMN#GH#YUDDJ1

& +RH#LV#EHSDDOG#GDW#GH#YRHGVHOULMNH#WRSODDJ#8043#FP#LV"#+HW#LV#EHODQJULMN#RP#YROGRHQGH#WH
YHUZLMGHUHQ/#RPGDW#DQGHUV#RQYHUPLMGHOLMN#YHUUXLJLQJ#RSWUHHGW1#(HQ#DDQOLJJHQG#VRRUWHQULMN
SHUFHHO# LV#]HHU#JXQVWLJ/#DDQJH]LHQ#KHW#RYHUJURWH#GHHO#YDQ#GH# WHUXJNHHU# YDQ#GH# VRRUWHQ
+PHW# KXQ#P\FRUUKL]DH,# YDQ# GLW# VFKUDDOODQG# YLD# GLVSHUVLH# ]DO#PRHWHQ# JHVFKLHGHQ# +WHQ]LM
PHQ#NLHVW#YRRU#KHULQWURGXFWLH/#PDDU#RRN#GDW# LV#GLVSHUVLH,1# ,Q#DTXDWLVFKH#V\VWHPHQ# LV#GH
]DDGEDQN#R1K1D1#YHHO#SHUVLVWHQWHU#HQ#PLQGHU#DIKDQNHOLMN#YDQ#GLVSHUVLH1#:DDUVFKLMQOLMN#LV#GH
RYHUJHEOHYHQ#]DDGEDQN#ZHLQLJ#LQWHUHVVDQW/#HQ#]HNHU#QLHW#GH#PRHLWH#ZDDUG#RP#FRQFHVVLHV
WH#GRHQ#DDQ#GH#YHUZLMGHULQJ#YDQ#GH#RYHUGRVLV#QXWULsQWHQ1

' 'DDUELM#ZRUGW#JHWUDFKW#GH#]DDGEDQN#GLH#YODN#ERYHQ#GH#RQGHUJURQG# OLJW#PHW# UXVW# WH# ODWHQ1
+LHUPHH#EHGRHO# MH#GDW#GH#]DDGEDQN#YODN#ERYHQ#KHW#QLHXZH#PDDLYHOG#KRRJWH# OLJW"#$OV#GLW
]R#LV#KHE#MH#GXV#RS#GLH#SOHNNHQ#ZDDU#HHQ#NOHLQ#GHHO#YDQ#GH#RXGH#ERXZYRRU#RYHUEOLMIW/#GXV
HHQ#YRHGVHOULMNH#ODDJ1#'H]H#]RX#YRRU#HHQ#YHUUXLJLQJ#NXQQHQ#]RUJHQ#RS#GLH#SOHNNHQ/#ZDDU0
GRRU#JHZHQVWH#VRRUWHQ#XLW#GH#]DDGEDQN#KHW#PRHLOLMN#NXQQHQ#NULMJHQ1#2S#GH#63#KD#ZDDU#QLHW
RQWJURQG#ZRUGW#NULMJ#MH#YHUPRHGHOLMN#HHQ#UHGHOLMN#SURGXFWLHI#JUDVODQG1#,Q#PLMQ#WHUUHLQHQ#KHE
LN# JHHQ# DDQZLM]LQJHQ# JHYRQGHQ# GDW# YDQXLW# KRJHU# JHOHJHQ# ULMNH# SOHNNHQ# XLWVSRHOLQJ# YDQ
QXWULHsQWHQ#QDDU# ODJHUJHOHJHQ#GHOHQ#RSWUHHGW1# ,N#NDQ#]R#QLHW#EHRRUGHOHQ#RI#PHW#SODJJHQ
HHQ#JHOLMN#HIIHFW#ZRUGW#EHUHLNW#DOV#PHW#RQWJURQGHQ1#'LW#KDQJW#DI#YDQ#GH#YHUGHOLQJ#YDQ#RUJD0
QLVFK#PDWHULDDO#LQ#GH#ERGHP1#,N#YHUZDFKW#QLHW#GDW#MH#PHW#RQWJURQGHQ#DO#MH#3#NZLMWUDDNW/#WHU0
ZLMO#MH#YLD#SODJJHQ#GH#KRHYHHOKHLG#3#LQ#GH#ERGHP#QDXZHOLMNV#EHwQYORHGW1

( 'LW#LV#WRFK#JHKHHO#DIKDQNHOLMN#YDQ#GH#30YHUGHOLQJ#RYHU#GH#GLHSWH""#(Q#DOV#HU#JHHQ#3#DQDO\0
VHV#]LMQ/#LV#KHW#HHQ#RQRSORVEDUH#YUDDJ1

* 9DQ#.RROPDQVGLMN#LV#KHW#QRGLJH#EHNHQG#+%RWK#HQ#YDQ#:LUGXP/#4<;4,1#+HW#RUFKLGHHsQULMNH
JUDVODQG# LV# JHOHJHQ# LQ# HHQ# YRRUPDOLJH# SODDWVHOLMN# YHQLJH# RQWZLNNHOGH# NZHO]RQH# +EHHN0
HHUGJURQGHQ,/#GLH#VLQGV#GH#830HU#MDUHQ#DDQ#KHW#YHUGURJHQ#LV1#3#JHKDOWHQ#YDQ#GH#ERGHP#YD0
ULHHUGHQ#HU#WXVVHQ#3/35#HQ#3/36#J#32433J1#$DQJUHQ]HQG#LV#HHQ#YRRUPDOLJ#QDW#KHLGHYHOG#LQ
KHW# UHVHUYDDW#ZDDU# HYHQHHHQV# YHUGURJLQJ# +SLMSHVWURRWMH,# LV# RSJHWUHGHQ1# 9RRU# KHW# DI# WH
SODJJHQ#GHHO#LV#KHW#EHODQJULMN#ZDW#GH#ERGHPNXQGLJH#NDUDNWHULVWLHN#LV>#EHHNHHUG#RI#SRG]RO0
JURQG1#$ISODJJHQ#YDQ#GH#SRG]ROHQ#NDQ#JHHQ#NZDDG>#K\GURORJLVFK# LV#HQ#EOLMIW#VSUDNH#YDQ
LQILOWUDWLH/#ZDW#EHWHNHQW#GDW#KHW#V\VWHHP#]LFK# LQ#GH]HOIGH#ULFKWLQJ#]DO#RQWZLNNHOHQ#DOV#ZDDU
KHW#RRLW#YDQGDDQ#LV#JHNRPHQ#+NZHVWLH#YDQ#WLMG,>#DOV#PHQ#EHRRJW#HHQ#RUFKLGHHsQULMN#EODXZ0
JUDVODQG#WH#NXQQHQ#UHDOLVHUHQ#GRRU#DI#WH#SODJJHQ#GDQ# LV#GDW#DO#]HNHU#HHQ# LOOXVLH#DOV#GLW#RS
GH#LQILOWUDWLHJURQGHQ#+SRG]ROHQ,#LV#JHOHJHQ>#DOV#KHW#RS#HHQ#+YRRUPDOLJH,#NZHO]RQH# LV#JHOH0
JHQ# +EHHNHHUGHQ,#GDQ# LV#KHW#]HHU# WZLMIHODFKWLJ#RI#GDDU#EODXZJUDVODQG# LV# WH#KHUVWHOOHQ#DOV
QLHW# ]HNHU# LV#GDW#GH#K\GURORJLH# IXQGDPHQWHHO# LV# KHUVWHOG# QDDU# NZHO># GDW# EHWZLMIHO# LN1#'H
RQWZLNNHOLQJHQ#LQ#.RROPDQVGLMN#JHYHQ#DDQ#GDW#HU#VLQGV#GH#830HU#MDUHQ#KHW#NZHOV\VWHHP#LV
RPJHVODJHQ# LQ#HHQ# LQILOWUDWLHV\VWHHP>#GLW# ]DO# ]LFK#RRN#ERGHPNXQGLJ#JHXLW#KHEEHQ# LQ# GH
YRUP#YDQ#RQWZLNNHOLQJ#YDQ#PLFURSRG]ROHQ#HQ#RQWLM]HULQJ1#3ODJJHQ#KHHIW#KLHU#JHHQ#HQNHOH



]LQ#DOV#KHW#HHQ#LQILOWUDWLHV\VWHHP#EOLMIW>#KRRJXLW#LV#HU#HHQ#NRUWGXUHQG#VXFFHV#PHW#HQNHOH#SLR0
QLHUVRRUWHQ#WH#YHUZDFKWHQ#GLH#QD#HQNHOH#MDUHQ#ZHHU#]XOOHQ#]LMQ#YHUGZHQHQ1

+ 'DW#GXUI# LN#QLHW#]R#WH#]HJJHQ1#9RRU#PLMQ#JHYRHO#KDQJW#KHW#HUYDQ#DI#KRH#GH#RQGHUOLJJHQGH
JHELHGHQ#PHW#HONDDU#YHUERQGHQ#]LMQ1#+RH#NXQQHQ#QLHXZH#+]RZHO#EHGRHOGH#DOV#RQEHGRHO0
GH,#VRRUWHQ#KHW#DIJHJUDYHQ#JHELHG#ELQQHQ#NRPHQ#HQ#YDQ#KRH#YHU#PRHWHQ#]H#NRPHQ1#'DW
]DO# YRRU#HHQ#JURRW#GHHO#GH#XLWJDQJVVLWXDWLH#EHSDOHQ#HQ#GDDUPHH#KRH# ODQJ#KHW# V\VWHHP
VWDELHO#NDQ#EOLMYHQ1

, ,N#KHE#PLMQ#UHDFWLH#DO#JHJHYHQ1#:HOOLFKW#KHOSW#KHW#ZHUN#YDQ#)UDQN#%HUHQGVH#MH#YHUGHU1#'LH
KHHIW# 1# HQ# 3# EHPHVWLQJSURHYHQ# XLWJHYRHUG# HQ# GDDURYHU# JHUDSSRUWHHUG1# 2QV# ZHUN# LQ
:\OGODQQHQ#+)ULHVODQG,#ZLMVW#QLHW#RS#HHQYRXGLJ#KHUVWHOYHUPRJHQ>#RRN#QLHW#QD#KHULQWURGXF0
WLH#YDQ#NLHPSODQWHQ1

. 1LHW# RS# JURWH# VFKDDO# DIJUDYHQ1# ,N# EHQ# LQ# SULQFLSH# YRRU# NOHLQVFKDOLJH# PDDWUHJHOHQ1
'HVQRRGV#LQ#FRPELQDWLH#PHW#NXQVWPDWLJH#]DDGDDQYRHU#+³GRQRUKRRL´,1

0 +HW#LV#QLHW#RQGHU]RFKW/#GXV#KLHU#LV#JHHQ#UHDFWLH#RS#WH#JHYHQ1
1 41 .LMNHQ#QDDU#GH#JHVFKLHGHQLV#+LV#ELMY1#HHQ#WRHPDDNGHN#RSJHEUDFKW#ZDDURQGHU#GH#]DDG0

EDQN#QRJ#DDQZH]LJ#LV",#YDQ#KHW#WHUUHLQ#HQ#QDDU#KHW#V\VWHHP1
51 %HSDOHQ# YDQ# GH# EHPHVWLQJVLQYORHG# LQ# GH# GLHSWH/# ]RGDW# MH# NXQW# EHSDOHQ# KRH# GLHS# MH
PRHW#SODJJHQ2JUDYHQ1

9UDDJ#4:
8LW#XZ#UHDFWLHV#EOLMNW#GDW#HHQ#EHSDDOGH#PDWH#YDQ#SHLOYHUKRJLQJ#QLHW#QDGHOLJ#KRHIW# WH#]LMQ=#3HLOYHU0
KRJLQJ#NDQ#RRN#GH#EHZRUWHOEDUH#GLHSWH#HQ#GDDUPHH#GH#EHVFKLNEDDUKHLG#YDQ#3#YHUODJHQ1
:DW#LV#XZ#UHDFWLH"

$QWZRRUG=
$ (HQ#EHHWMH#YHUJH]RFKW1#0HQ#PRHW#HFKWHU#ZHO#EHGHQNHQ#GDW#YHUQDWWLQJ#+]LH#RRN#KLHUERYHQ,

RRN# WRW#JHYROJ#NDQ#KHEEHQ#GDW#GH# +L,#GH#PRELOLWHLW# YDQ#3# WRHQHHPW#HQ#GDDUPHH#GH#EH0
VFKLNEDDUKHLG#HQ#KHW#ULVLFR#RS#XLWVSRHOLQJ#QDDU#RSSHUYODNWHZDWHU#HQ#+LL,#WRHQDPH#10IL[DWLH1

% :HO#RI#QLHW#SHLOYHUKRJHQ#GLHQW#SULPDLU#DIKDQNHOLMN#WH#]LMQ#YDQ#KHW#QDWXXUGRHO#+QDWWH#RI#GURJH
QDWXXU,># LQ#KRHYHUUH#SHLOYHUKRJLQJ#RP#QDWWH#QDWXXU# WH# FUHsUHQ# YHUYROJHQV#ZHHU# OHLGW# WRW
IRVIDDWSUREOHPHQ#KDQJW#DI#YDQ#RQGHU#PHHU#GH#K\GURORJLH# +LQ# LQILOWUDWLHJHELHGHQ#NDQ#SHLO0
YHUKRJLQJ#YLD#LM]HUUHGXFWLH#OHLGHQ#WRW#IRVIDDWPRELOLVDWLH/#WHUZLMO#LQ#NZHOJHELHGHQ#GH#DDQYRHU
YDQ# LM]HU# YLD# KHW# JURQGZDWHU# GH# IRVIDDW0YDVWOHJJLQJ# MXLVW# NDQ# EHYRUGHUHQ,1#3HLOYHUKRJHQ
PHW#DOV#GRHO#GH#IRVIDDWEHVFKLNEDDUKHLG#WH#YHUPLQGHUHQ#OLMNW#PH#JHHQ#JRHGH#RSWLH#+*RP#GH
VLWXDWLH#TXD#YRHGVHOULMNGRP#JHVFKLNW# WH#PDNHQ#YRRU#GH#JHZHQVWH#GURJH#KHLGH0YHJHWDWLH
PRHVWHQ#ZH#GH#]DDN#RQGHU#ZDWHU#]HWWHQ>#KHODDV#EOLMNW#VWUXLNKHLGH#QLHW# WH#NXQQHQ#JURHLHQ
YDQZHJH#GH#QDWWH#RPVWDQGLJKHGHQ*,1

& 7RHQDPH#YDQ#GH#30EHVFKLNEDDUKHLG#KHHIW#DOOHHQ#HIIHFW#DOV#KHW# LQ#GH#ZRUWHO]RQH#RSWUHHGW1
$OV#GH#YHUQDWWLQJ#QLHW# WRW# LQ#GH# UKL]RVIHHU# UHLNW/#]DO#KHW#JHHQ#HIIHFW#KHEEHQ1# ,N#EHJULMS#GH
UHGHQHULQJ#QLHW#KHOHPDDO>#ELM#HHQ#YRFKWLJ2QDW#VFKUDDOODQG#]LMQ#HU# MXLVW#YHHO#VRRUWHQ#GLH# LQ
KHW#YRFKWLJH2QDWWH#GHHO#ZRUWHOHQ1

' 3HLOEHKHHU#PRHW#]RGDQLJ#]LMQ#GDW#KHW#JHVFKLNW#LV#YRRU#HHQ#&LUVLR#PROLQLHWXP#JHPHHQVFKDS
GXV#WRW#PDDLYHOG#LQ#GH#ZLQWHU#HQ#LQ#GH#]RPHU#ZHJ]DNNHQG#WRW#ZHO#4#PHWHU1

( 1HH/#LQ#]LMQ#DOJHPHHQKHLG#]DO#KRJHU#ZDWHU#DQDsURELH#YHURRU]DNHQ#PHW#DOV#JHYROJ#HHQ#YHU0
JURWH#EHVFKLNEDDUKHLG#YDQ#3#LV#PHW#PHHU#PRELHOH#)H#+5.,327#]LH#%RGHPNXQGH#6FKHIIHU
)#6FKDFKWVFKDEHO1

* 'DW#EHWZLMIHO#LN#VWHUN>#LN#YHUPRHG#GDW#SHLOYHUKRJLQJ#HHUGHU#]DO#OHLGHQ#WRW#LQGLUHFWH#HXWURILs0
ULQJ1

+ +HW#HIIHFW#YDQ#EHZRUWHOEDUH#GLHSWH#YDOW#YRRU#PLMQ#JHYRHO#LQ#KHW#QLHWV#ELM#GH#HIIHFWHQ#RS#YHU0
DQGHULQJ# LQ# 30EHVFKLNEDDUKHLG1# 'H# LQWHUDFWLHV# WXVVHQ# SHLOYHUKRJLQJ# YDQ# 30EHVFKLN0
EDDUKHLG#]LMQ#HFKWHU#QLHW#HHQGXLGLJ#HQ#KDQJHQ#DI#YDQ# LQ#ZHONH# IUDFWLHV#3#QX# LQ#GH#ERGHP



DDQZH]LJ#LV#HQ#YDQ#GH#ZDWHUNZDOLWHLW/#ELMY1#LV#KHW#LM]HUULMNH#NZHO#RI#ELFDUERQDDWULMNH#NZHO#RI
LQILOWUDWLHZDWHU1

, 5HGXFWLH#YDQ#)H+,,,,#QDDU#)H+,,,# OHLGW#YDQ#]HOI# WRW#JURWHUH#EHVFKLNEDDUKHLG#YDQ#31#:DW# LV
EHSDDOGH#SHLOYHUKRJLQJ"#.DQ#DOOHHQ#HPSLULVFK#ZRUGHQ#EHQDGHUG1

. 0HH#HHQV
0 3DV#DOWLMG#RS#PHW#SHLOYHUKRJLQJHQ#HQ#GRH#GLW#JHOHLGHOLMN$
1 7ZHH#YHUVFKLOOHQGH#]DNHQ#PRHW# MH#YHUVFKLOOHQG#EHKDQGHOHQ1#3HLOYHUKRJLQJ#KHHIW# LQYORHG

RS#GH#30EHVFKLNEDDUKHLG#HQ#RS#GH#EHZRUWHOLQJVGLHSWH1#'DDUQDDVW#NXQQHQ#KHORI\WHQ#3#EH0
VFKLNEDDU#PDNHQ>#KHW#SULQFLSH#VSHHOW# LQ#HHQ#JURWH#]HJJH#YHJHWDWLH#HQ# LQ#GH# ULHWJHPHHQ0
VFKDSSHQ1

9UDDJ#4;
,Q#HHQ#DDQWDO#UHDFWLHV#ZRUGW#DOV#PDDWUHJHO#JHRSSHUG#RP#)H#RI#NDON#DDQ#GH#ERGHP#WRH#WH#YRHJHQ1
*UDDJ#]RX# LN#ZLOOHQ#ZHWHQ#RI#GLW#HHQ#JRHGH#HQ#GXXU]DPH#PHWKRGH# LV#RP#GH#QHJDWLHYH#HIIHFWHQ
YDQ#HHQ#RYHUPDDW#DDQ#EHVFKLNEDDU#3#LQ#GH#ERGHP#WHJHQ#WH#JDDQ"

$QWZRRUG=
$ /HYHUW#PLMQ# LQ]LHQV#ZHLQLJ#RS# ULFKWLQJ#GH#YHJHWDWLH1#:HO# LV#KHW#]R#GDW#KLHUGRRU#GH#XLW0#HQ

DIVSRHOLQJ#QDDU#RSSHUYODNWHZDWHU#EHwQYORHG#NDQ#ZRUGHQ1#'H#VXFFHVVHQ#RS#GLW#JHELHG# OR0
SHQ#HFKWHU#EHKRRUOLMN#XLWHHQ1

% 7RHYRHJHQ#YDQ#NDON# LV#RQJHZHQVW#RPGDW#KHW#NDQ# OHLGHQ# WRW#HHQ#YHUVWHUNWH#DIEUDDN#YDQ
RUJDQLVFK#PDWHULDDO#HQ#GDDUPHH#MXLVW#WRW#KHW#YULMNRPHQ#YDQ#1#HQ#31#%RYHQGLHQ#]LMQ#HU#RRN
QDWXXUGRHOW\SHQ#GLH#DOOHHQ#RS#NDONDUPH#ERGHP#NXQQHQ#JURHLHQ# +]LH#ERYHQ#ELM#SHLOYHUKR0
JLQJ>#ZDWHUSHLO#HQ#]XXUJUDDG#SULPDLU#DIVWHPPHQ#RS#QDWXXUGRHO,1#7RHYRHJHQ#YDQ#)H#]RX
PRJHOLMN#NXQQHQ#KHOSHQ/#PDDU#RI#GH]H#PDDWUHJHO#JRHGNRSHU# LV#GDQ#DIJUDYHQ#RI#XLWPLMQHQ
EHWZLMIHO# LN1#%RYHQGLHQ=#KRH#YRHJ# MH# # LM]HU# WRH#"#$OV# MH#GDW# LQ#GH#YRUP#YDQ#HHQ#PDNNHOLMN
RSORVEDDU#]RXW#GRHW#]LW#MH#ZHHU#PHW#HHQ#YHU]LOWLQJVSUREOHHP1#'RRU#YHUQDWWLQJ#LQ#FRPELQDWLH
PHW#KHUVWHO#YDQ#NZHO#NXQ#MH#LQGLUHFW#ZHO#ZHHU#)H#WRHYRHUHQ#HQ#GDDUPHH#GH#IRVIDDWEHVFKLN0
EDDUKHLG#YHUPLQGHUHQ1

& $GGLWLH# YDQ# NDON# VWLPXOHHUW# GH# GHFRPSRVLWLH# +GRRU# EXIIHULQJ# YDQ# JHSURGXFHHUGH# ]XUHQ,/
]RDOV#ERHUHQ#DO#KHHO#ODQJ#ZHWHQ1#=HNHU#LQ#ERGHPV#GLH#YHHO#DIEUHHNEDDU#RUJDQLVFK#VWRI#EH0
YDWWHQ#+GXV#PHW#QDPH#LQ#YHHQ/#PDDU#RRN#LQ#ERGHPV#PHW#HHQ#GXQQHUH#KXPXVODDJ#RI#PDDU
ZHLQLJ#RUJDQLVFK#VWRI,#LV#GH]H#VWLPXOHULQJ#YDQ#GH#GHFRPSRVLWLH/#HQ#GDDUPHH#PLQHUDOLVDWLH
YDQ#3/#YHHO#EHODQJULMNHU#GDQ#GDW#EHHWMH#3#GDW#JHERQGHQ#ZRUGW1#$OOHHQ# LQ# +]HHU,#NDONULMNH
V\VWHPHQ#+NDONPRHUDVVHQ#H1G1,/#ZDDULQ#GH#DIEUDDN#QLHW#PHHU#JHUHPG#ZRUGW#GRRU#HHQ#ODJH0
UH#S+/#LV#GH#30ELQGLQJ#DDQ#&D&26#HQ#&D2+#+QLHW#DOV#&D6+327,5,#QHWWR#EHODQJULMNHU1#01D1Z1
EHNDONLQJ#DOV#PDDWUHJHO# WHJHQ# WH#KRRJ#3# LV#HHQ#ZDDUGHOR]H#PDDWUHJHO#GLH# LQ#YULMZHO#DOOH
JHYDOOHQ#QLHW#]DO#ZHUNHQ/#ZDW#]HJ#LN/#WRW#30HXWURILsULQJ#]DO#OHLGHQ#+]RDOV#GH#ERHUHQ#RRN#GH0
GHQ#YRRUGDW#]H#XLWJHNRFKW#ZHUGHQ,1#$OV#GH#FRQVXPSWLH#YDQ#LM]HU#LQ#GH#ERGHP#ODDJ#LV#+GXV
ZHLQLJ#DDQYRHU#YDQ#IRVIDDW#HQ#VXOIDDW,/#NDQ#EHLM]HULQJ#JRHGH#UHVXOWDWHQ#OHYHUHQ1#'LW#LV#PHW
QDPH#EHNHQG#YRRU#DTXDWLVFKH#V\VWHPHQ1#+LHUELM#GLHQW#KHW#QLHW#DOV#)H5.#WRHJHGLHQG#WH#ZRU0
GHQ/#DDQJH]LHQ#GLW#ELM#R[LGDWLH#OHLGW#WRW#H[WUHPH#YHU]XULQJ/#HQ#OLHIVW#JHwQMHFWHHUG#WH#ZRUGHQ1

' 7RHYRHJLQJ#YDQ#)H#LQ#FRPELQDWLH#PHW#HHQ#ZDWHUSHLOEHKHHU#OHLGW#WRW#DIZLVVHOHQG#DsUREH#HQ
DQDsUREH#RPVWDQGLJKHGHQ1#+LHUELM#ZRUGW#DIZLVVHOHQG#3#YDVWJHOHJG#HQ#NRPW#KHW#ZHHU#YULM
RQGHU#DQDsUREH#FRQGLWLHV1#'DDURP#GHQN#LN#QLHW#GDW#GLW#HHQ#GXXU]DPH#PHWKRGH#LV/#WHQ]LM#MH
)H#ULMN#ZDWHU#LQ#NXQW#ODWHQ#+NZHO,1

( %RHUHQ#PDDWUHJHO"#0DDU#DQWZRRUG#LV#JHKHHO#DIKDQNHOLMN#YDQ#GH#S+#LQ#GH#XLWJDQJVVLWXDWLH1
.RP# MH#XLW#KHW#]XUH#JHELHG#?#7/8#GDQ#]DO#H[WUD#NDON#HHQ#S+0YHUKRJHQG#HIIHFW#KHEEHQ#HQ
GDDUPHH#HHQ#H[WUD#EHVFKLNEDDUKHLG1#$OV# MH#XLW#KHW#QHXWUDOH#EDVLVFKH#JHELHG#NRPW/#PDDNW
KHW#QLHW#XLW/#GDQ#]DO#3#QRJ#ZHO#DDQ#&D#HQ#0J#ELQGHQ1



* =HNHU#JHHQ#NDON/#YDQZHJH#KHW#HIIHFW#YDQ#YHUKRRJGH#DONDOLQLWHLW#HQ#GH#GDDUGRRU#JHVWLPX0
OHHUGH#10PLQHUDOLVDWLH1#)H0WRHYRHJLQJ# LV# SUREOHPDWLVFK># GH# YRUP#ZDDULQ# GDW# JHEHXUW/# LV
EHODQJULMN>#]R# OHLGW#WRHYRHJLQJ#YDQ# LM]HUR[LGHQ#RI# LM]HUFKORULGH# WRW#HHQ#VWHUNH#YHU]XULQJ1#(U
VFKLMQHQ#KLHU#ZHO#DOWHUQDWLHYHQ#YRRU#WH#EHVWDDQ1

+ +HW#HIIHFW#YDQ#EHZRUWHOEDUH#GLHSWH#YDOW#YRRU#PLMQ#JHYRHO#LQ#KHW#QLHW#ELM#GH#HIIHFWHQ#RS#YHU0
DQGHULQJ#LQ#30EHVFKLNEDDUKHLG1#'H#LQWHUDFWLHV#WXVVHQ#SHLOYHUKRJLQJ#HQ#30EHVFKLNEDDUKHLG
]LMQ#HFKWHU#QLHW#HHQGXLGLJ#HQ#KDQJHQ#DI#YDQ#LQ#ZHONH#IUDFWLHV#3#QX# LQ#GH#ERGHP#DDQZH]LJ
LV#HQ#YDQ#GH#ZDWHUNZDOLWHLW/#ELMY1# LV#KHW# LM]HUULMNH#NZHO#RI#ELFDUERQDDWULMNH#NZHO#RI# LQILOWUDWLH0
ZDWHU1

. (IIHFWLYLWHLW#HQ#GXXU]DDPKHLG#YDQ#)H0EHPHVWLQJ#HQ#±EHNDONLQJ#]LMQ#PLM#QLHW#EHNHQG/#PDDU
NOHLQVFKDOLJH#H[SHULPHQWHQ#KLHUPHH#OLMNHQ#PH#]HHU#GH#PRHLWH#ZDDUG1

0 7KHRUHWLVFK#ZHUNW# GH]H#PDDWUHJHO# QDWXXUOLMN1# ,Q# GH# SUDNWLMN# ]RX# LN# KXLYHULJ# ]LMQ# RP# QRJ
PHHU#VWRIIHQ#DDQ#GH#ERGHP#WRH#WH#YRHJHQ1#,N#]RX#KLHU#QLHW#YRRU#NLH]HQ1

1 +HW#EOLMNW#ELM#HHQPDOLJH# WRHGLHQLQJ#JHHQ#GXXU]DPH#PHWKRGH># ]LH#HUYDULQJHQ# LQ# GH# ODQG0
ERXZ#+EHNDONLQJ,/#ERVVHQ1#%HNDONHQ#HQ#ZDWHUERGHPV#LQMHFWHUHQ1#&RQVWDQWH#YRUP#YDQ#EH0
KHHU/#GLH#MH#PRHW#ZLOOHQ1#+HHIW#WXLQLHU0DVSHFWHQ1

*HHQ#DQWZRRUG=#)#,#/

9UDDJ#4<
8LW#GH#UHDFWLHV# LV#DI#WH# OHLGHQ#GDW#3#+FR,OLPLWHUHQG# LV# LQ#YHHO#V\VWHPHQ2VLWXDWLHV/#PDDU#KHW# LV#EOLMN0
EDDU#PRHLOLMN# DDQ# WH# JHYHQ#ZHONH# YHJHWDWLHW\SHQ# DOOHHQ# YRRUNRPHQ# LQ# HHQ# IRVIDDWDUP# WRW# ]HHU
IRVIDDWDUP#PLOLHX/#HQ#GXV#YHUGZLMQHQ#DOV#3#QLHW#+FR,OLPLWHUHQG#LV#1#7RFK#ZLO#LN#X#YUDJHQ#RP#YRRU#GH
YHJHWDWLHW\SHQ#ZDDURYHU#X#NHQQLV#KHHIW#XZ#PHQLQJ#WH#JHYHQ1

$QWZRRUG=
$ *HHQ#LGHH1
% ,N#NHQ#JHHQ#YHJHWDWLHV#GLH#DOOHHQ#RS#3#UHDJHUHQ/# LN#NDQ#GXV#RRN#JHHQ#VSHFLILHNH#YHJHWD0

WLHV#DDQJHYHQ#GLH#DOOHHQ#LQ#IRVIDDWDUP#PLOLHX#NXQQHQ#JURHLHQ1#:HO#LV#LQ#KHW#DOJHPHHQ#DDQ
WH#JHYHQ#ZHONH#YHJHWDWLHV#DOOHHQ#NXQQHQ#JURHLHQ#RS#VWDQGSODDWVHQ#PHW#HHQ#JHULQJH#SUR0
GXFWLYLWHLW#GRRU#EHSHUNLQJ#YDQ#1/#3#RI#.1#'DW#VRRUW#JHJHYHQV#NXQ#MH#ELMYRRUEHHOG#YLQGHQ#LQ
GH#1290# UDSSRUWHQ#RYHU#GH#JHZHQVWH#JURQGZDWHUVLWXDWLH#HQ# LQ#GH#.,:$06%%# LQGLFDWRU0
ERHNMHV1#9HUGHU#NDQ# LN#DOOHHQ# LHWV#VSHFLILHNV#]HJJHQ#RYHU# IRVIDDW0#HQ#NDOLXPULMNH#PLOLHXV/
]RDOV#ELMYRRUEHHOG#ULYLHUNOHLHQ1#+LHU#]LH#MH#LQ#ZDW#PLQGHU#SURGXFWLHYH#YHJHWDWLHV#UHODWLHI#YHHO
9OLQGHUEORHPLJHQ/#GLH#LQ#VWDDW#]LMQ#WRW#VWLNVWRIELQGLQJ#HQ#GDDUGRRU#LQ#VWDDW#]LMQ#WH#SURILWHUHQ
YDQ#GH#UHODWLHI#KRJH#IRVIDDWJHKDOWHV#+YRRU#KHQ#JHOGW#JHHQ#10EHSHUNLQJ,1#+HW#JDDW#GDQ#RP
YHJHWDWLHV#XLW#KHW#$UUKHQDWHUHWXP#HQ#/ROLR0&\QRVXUHWXP1#0DDU#GDW# LV#ZDDUVFKLMQOLMN# QLHW
ZDW#MH#ZLOGH#ZHWHQ1

& 'RRU#GH#KRJH#10DFKWHUJURQG#LQ#1HGHUODQG#]DO#YULMZHO#DOWLMG#LQ#DOOH#YHJHWDWLHW\SHQ#+H[WUHPH,
30YHUULMNLQJ# OHLGHQ# WRW#RQJHZHQVWH#RQWZLNNHOLQJHQ1#8LW]RQGHULQJHQ=# ORFDWLHV#PHW#HUJ# ODJH
10EHVFKLNEDDUKHLG#+]HHU#]HOG]DDP#LQ#1/,#HQ#YHJHWDWLHV#ZDDUELM#GH#EHVFKLNEDDUKHLG#YDQ#3
DO#KHHO#KRRJ#LV#+EHLGH#DOOHHQ#10JHOLPLWHHUG,1#9RRU#JHPDDLGH#YHJHWDWLHV#JHOGW#GDW#KRH# ODQ0
JHU#KHW#EHKHHU#DO#ORRSW/#KRH#PHHU#3#UHODWLHI#EHSHUNHQG#ZRUGW1
9HUJUDVVLQJ# LQ# KHLGHQ/# YHUUXLJLQJ# +3LWUXV/# /LHVJUDV/# HWF1,# YDQ# YHHO# ZHWODQGV# +LQFOXVLHI
EODXZJUDVODQGHQ,#ZRUGHQ#VWHUN#JHVWLPXOHHUG#GRRU#KRJH#30EHVFKLNEDDUKHLG1#$OOH#DTXDWL0
VFKH# V\VWHPHQ# +EHKDOYH# ELM# H[WUHHP# ODDJ#1,# YHUDQGHUHQ# GRRU# KRRJ#3# LQ# JURHQH# VRHS1
+RRJ03#ZDWHUHQ#YHUDQGHUHQ#QLHW/#PDDU#ZRUGHQ#DO#JHGRPLQHHUG#GRRU#F\DQREDFWHULsQ#HQ2RI
.URRVYDUHQ1#+RRJYHHQYHJHWDWLHV#LQ#KRRJ01#ODQGHQ#+1/,#]LMQ#YRRUDO#3#JHOLPLWHHUG1#%RVVHQ
RS#]DQGJURQGHQ#LQ#1/#UHDJHUHQ#RRN#RS#31
=RYHU#LN#ZHHW/#OLMNHQ#DOOHHQ#MRQJH#JHPDDLGH#WULOYHQHQ#LQ#1/#HQ#NDONJUDVODQGHQ#QLHW#RI#QDX0
ZHOLMNV# WH# UHDJHUHQ#RS#H[WUD#31# ,Q#NDONJUDVODQGHQ# UHDJHHUW#GH#YHUJUDVVHU/#*HYLQGH#NRUW0



VWHHO/# DOWKDQV# QLHW# RS# 30DGGLWLH1# ,N# YLQG# KHW# HFKWHU# RQYROGRHQGH# RP# WH# VWHOOHQ# GDW# HHQ
HQRUPH#30GRVLV#JHHQ#HIIHFW#]RX#NXQQHQ#KHEEHQ# LQ#GH]H#V\VWHPHQ1#9RRU#GH# MRQJH# WULOYH0
QHQ# LV#QLHW#EHNHQG#ZDW#KHW#HIIHFW#QD# HHQ# DDQWDO# MDDU# LV># LN# YHUZDFKW# YHUUXLJLQJ# GRRU#31
*HHQ# HIIHFW# YHUGHU# QDWXXUOLMN# LQ# V\VWHPHQ# GLH# LQJHVWHOG# ]LMQ# RS# KRRJ#3=# UXLJWHQ/#30ULMNH
+PHHVWDO#WURHEHOH,#ZDWHUHQ/#HWF1

( 'DW# LV#GXV#SUHFLHV#KHW#SUREOHHP1#:DDURP# LV#HHQ#NOHLQH#&DUH[#YHJHWDWLH#1#JHOLPLWHHUG# LQ
1HGHUODQG/#WHUZLMO#GLH]HOIGH#LQ#,HUODQG#30JHOLPLWHHUG#LV$$$#(LJHQ#EHPHVWLQJVSURHYHQ"""#+HW
EOLMIW#JHZRRQ#ODVWLJ/#HU#LV#QLHW#HHQ#VWDQGDDUG#SURWRFRO1
5HJXOHUHQG=#KHUVWHO#YDQ#)H0ULMNH#NZHO>#GLW#ELQGW#GHHO#3#+GLW#NRPW#QLHW#GRRU#&D#RI#+&260,1

* $OOH#YHJHWDWLHW\SHQ#GLH#PLQ#RI#PHHU#JURQGZDWHUJHERQGHQ#]LMQ#HQ#+SHULRGLHN,#JHYRHG#ZRU0
GHQ#PHW#NZHOZDWHU1# ,Q#YULMZHO#DO#GH]H# W\SHQ# LV#3#GH#EHODQJULMNVWH# YHUNODUHQGH# YDULDEHOH
YRRU#GH#SURGXFWLYLWHLW#YDQ#GH#YHJHWDWLH1

+ =LH#KLHUYRRU#GH#2%10UDSSRUWHQ#YDQ#GH#YHUVFKLOOHQGH#GHVNXQGLJHQWHDPV1
, :HOOLFKW#LV#EHNDONHQ#KHW#EHVWH/#RPGDW#&D#VOHFKWV#PHW#HHQ#ZDDUGLJKHLG#YRRUNRPW1#0DDN#HU

PDDU#$SDWLHWHQ#YDQ1#=RX#GDW#OXNNHQ"#'DDU#NRPW#ELM#GDW#&D&26#]LFK#DOV#&D++&26,5#UHGHOLMN
LQ#GH#JURQG#NDQ#YHUVSUHLGHQ=#QHHPW#ZHO#ZDW#WLMG1#0LM# LV#QLHW#EHNHQG#ZDW#GDW#EHWHNHQW#YRRU
6SDDQVH#UXLWHU#HQ]1

. ,N#KHE#JHHQ#HUYDULQJ#PHW# VSHFLILHNH# SODQWHQJHPHHQVFKDSSHQ1#9ROJHQV#PLMQ# ³5HVRXUFH
%DODQFH#+\SRWKHVH´# LV#FR0OLPLWDWLH# LQ#KHW#DOJHPHHQ#JXQVWLJ# YRRU#GH# VRRUWHQULMNGRP# YDQ
SODQWHQJHPHHQVFKDSSHQ1#'DDURP# LV#FR0OLPLWDWLH# WH#SUHIHUHUHQ#PHW#KHW#RRJ#RS#GH#ELRGL0
YHUVLWHLW1
'RRUGDW#GH#QXWULsQWHQ#GLH#KHW#VWHUNVW# OLPLWHUHQG#]LMQ#YRRU#GH#YHJHWDWLH#KHW#EHVWH#ZRUGHQ
´JHFRQVHUYHHUG´#GRRU#GH# YHJHWDWLH/# VWDDQ# ]LM#PLQGHU#EORRW#DDQ# YHUOLH]HQ#XLW#KHW#HFRV\V0
WHHP1#'LW#SULQFLSH#YDQ#³VHOHFWLHYH#FRQVHUYHULQJ´#OHLGW#RS#GHQ#GXXU#WRW#FR0OLPLWDWLH1
0HW#KHW#RRJ#RS#KHW#EHKRXG#YDQ#XQLHNH#YHJHWDWLHV#NDQ#KHW#HFKWHU#]LQYRO#]LMQ#RP#HFRV\VWH0
PHQ#PHW#HHQ]LMGLJH#10RI#30OLPLWDWLH#WH#EHKRXGHQ1

0 *HHQ#LGHH1
1 :HHW#LN#WH#ZHLQLJ#YDQ1

*HHQ#DQWZRRUG=#'



'(5'(#521'(

9UDDJ#53
(U#]LMQ#RS#GLW#PRPHQW#ELM#PLM#WZHH#PDQLHUHQ#EHNHQG#RP#WH#]LHQ#RI#3#OLPLWHUHQG#LV#YRRU#KHW#RQWZLN0
NHOHQ#YDQ#VFKUDOH#VRRUWHQULMNH#YHJHWDWLH/#QDPHOLMN#1=30YHUKRXGLQJ#HQ#8#PJ#3#2433#JU#JURQG1#0LMQ
PHQLQJ# LV=#321#YHUKRXGLQJ#]HJW# LHWV# LQ#VFKUDOH#RPVWDQGLJKHGHQ#RYHU#GH#DDQVWXULQJ#YDQ#KHW#EH0
KHHU1#+HW#]HJW#QLHWV#RYHU#EHVFKLNEDDUKHLG#YDQ#31#,Q#GH#VLWXDWLH#YDQ#YRRUPDOLJH# ODQGERXZJURQGHQ
LV#GH#EHVFKLNEDDUKHLG#YDQ#3#H[WUHHP#KRRJ1#8LW#PLMQ# OLWHUDWXXURQGHU]RHN# LV#ELMYRRUEHHOG#JHEOHNHQ
GDW# LQ#GH#RPVWDQGLJKHGHQ#YDQ#KHHO#YHHO#3#PHW#HHQ# OLPLWDWLH#GRRU#1#YOLQGHUEORHPLJHQ#VFKUDOH#HQ
ELM]RQGHUH#YHJHWDWLH#RS#]LFK#ZHJ#FRQFXUUHUHQ#PDDU#ERYHQGLHQ#GRRU#10YDVWOHJJLQJ#LQ#GH#JURQG#RRN
GH#ERGHP#YHUULMNHQ#ZDDUGRRU#DQGHUH#YHJHWDWLHV/#GLH#YDQ#YRHGVHOULMNHUH#RPVWDQGLJKHGHQ#KRXGHQ
RRN#PHHU#NDQVHQ#NULMJHQ#WHQ#QDGHOH#YDQ#GH#JHZHQVWH#YHJHWDWLH1#,N#VWHO#GDQ#RRN#YRRU#RP#ELM#ODQG0
ERXZJURQGHQ#XLW#WH#JDDQ#YDQ#KHW#JHJHYHQ#GDW#GH#JURQG#QLHW#PHHU#GDQ#8#PJ#32433#JU#JURQG#PDJ
KHEEHQ#YRRU#KHW#UHDOLVHUHQ#YDQ#HHQ#VFKUDOH#YRHGVHOULMNH#YHJHWDWLH1
%HQW#X#KHW#GDDUPHH#HHQV"

$QWZRRUG=
-D=#$#'#+RRN#QHH,#(#.
$ 'HQN#RS#]LFK#GDW#HHQ#DEVROXXW#JHKDOWH#VRPV#ZHO#NDQ#ZHUNHQ/#PDDU#GHQN#GDW#KHW#EHWHU# LV

GLW# LQ# VDPHQKDQJ#PHW#GH# IDFWRUHQ# YRFKW#RI#*/*/#$O#HQ#)H0JHKDOWH/#20#HQ#10EHODVWLQJ
PRHW#ZRUGHQ#EH]LHQ1

' ,N#EHQ#PHW#MH#HHQV#GDW#HHQ#123#UDWLR#QLHW#]R#YHHO#]HJW#RYHU#GH#DEVROXWH#KRHYHHOKHLG#RI#EH0
VFKLNEDDUKHLG#YDQ#EHLGH#LQ#GH#ERGHP1

( 0DDU# GH# 123# UDWLR# LV# YROJHQV# 9HUKRHYHQ/# .RHUVHOPDQ# HW1# DO1# RRN# HLJHQOLMN# HHQ# SODQW0
SDUDPHWHU1#'RRU#GH#UHDFWLH#YDQ#GH#SODQW#RS#GH#EHVFKLNEDDUKHLG#YDQ#1#HQ#3/#]LH# MH#ZHON
LRQ#OLPLWHUHQG#LV1#(HQ#JHKDOWH#YRRU#GH##ERGHP#JHHIW#PHHU#DDQ#ERYHQ#ZHON#JHWDO#JHHQ#JRH0
GH#RI#JHZRQH#JURHL#PHHU#PRJHOLMN#LV1

. 'H#UHGHQHULQJ#NORSW/#PDDU#KHW#MXLVWH#30JHKDOWH#NDQ#LN#QLHW#EHRRUGHOHQ1#'H#123#YHUKRXGLQJ
LQ#GH#ELRPDVVD#]HJW#PHHU#GDQ#HHQ#DEVROXXW#1#RI#3#JHKDOWH# LQ#GH#JURQG/#PDDU#DOOHHQ#ZDW
RS#VFKUDOH#JURQGHQ1#(HQ#DEVROXXW#JHKDOWH# LQ#GH#JURQG# LV# L1K1D1#HHQ#VOHFKWH#PDDW#YRRU#GH
30EHVFKLNEDDUKHLG/#RPGDW#GH#EHVFKLNEDDUKHLG#YDQ#GH#DDQZH]LJH#3#VWHUN#DIKDQJW#YDQ#YHOH
IDFWRUHQ1#:HON#30JHKDOWH#EHGRHO#MH#WURXZHQV"#(U#]LMQ#YHOH#PHWKRGHQ#RP#3#WH#PHWHQ1

1HH=#&#'#+RRN#-D,#*#+#,#1
& 7RWDDO#30DQDO\VH# ]HJW#QLHWV#RYHU#GH#EHVFKLNEDDUKHLG# YDQ#3/#HQ#GDDUPHH#QLHWV#RYHU# GH

HFRORJLVFKH#LPSOLFDWLHV1#'H]H#PHWKRGH#LV#RQJHVFKLNW1
' 'H#8#PJ2433JUDP#]HJW#RRN#ZHLQLJ#RYHU#GH#EHVFKLNEDDUKHLG#YDQ#31#/RNDOH#RPVWDQGLJKH0

GHQ# ]LMQ# KLHURS# YDQ# LQYORHG1># GH]H# 8#PJ2433# JUDP# NDQ#PLVVFKLHQ# HHQ# LQGLFDWLH# JHYHQ/
PDDU#PLMQV#LQ]LHQV#PRHW#GH]H#JUHQV#ZHO#PHW#HQLJH#YRRU]LFKWLJKHLG#JHEUXLNW#ZRUGHQ1

* ,N#ZHHW#QLHW#ZDDU#GH]H#8#PJ32433J#JURQG#YDQGDDQ#NRPW1#0DDU#KHW#OLMNW#PH#QLHW#UHsHO1
+ =RDOV#LN#HHUGHU#JH]HJG#KHE/#LV#KHW#KHHO#ODVWLJ#HHQ#EHSDDOG#30JHKDOWH#WH#UHODWHUHQ#DDQ#HHQ

EHVFKLNEDDUKHLG1#+HW#KDQJW#]HHU#VWHUN#DI#YDQ/#WHQ#HHUVWH#KHW#H[WUDFWLHPLGGHO#+ZDW# LQ#GH]H
YUDDJ#QLHW#ZRUGW#JHQRHPG/#ZDW#YRRU#PLM#DOOHHQ#GDDURP#DO#HHQ#UHGHQ#]RX#]LMQ#RP#KHW#DI#WH
NHXUHQ,#HQ#WHQ#WZHHGH#YDQ#GH#ERGHPVRRUW1#$IKDQNHOLMN#YDQ#GH#ERGHPVRRUW#JHHIW#HHQ#EH0
SDDOG#H[WUDFWDQW#JRHGH#LQIRUPDWLH#RYHU#GH#EHVFKLNEDDUKHLG1#*HHQ#HQNHO#H[WUDFWDQW#LV#YRRU
HON#ERGHPW\SH#JHVFKLNW1#'H#123#YHUKRXGLQJ#YDQ#HHQ#YHJHWDWLH# +HQ#QLHW#YDQ#HHQ#ERGHP/
RRN#GDW#ZRUGW#KLHUERYHQ#QLHW#GXLGHOLMN,#JHHIW#ZHO#DDQ#ZHON#HOHPHQW#UHODWLHI+$,#EHSHUNHQG#LV1
+HW#]HJW#HFKWHU# LQGHUGDDG#QLHWV#RYHU#GH#EHVFKLNEDDUKHLG1#+RH#]R*Q#123# UDWLR#JHwQWHUSUH0
WHHUG#PRHW#ZRUGHQ# LV# LQGHUGDDG#DIKDQNHOLMN#YDQ#GH#SODQWHQVRRUWHQ1#%LM#YOLQGHUEORHPLJHQ/
GLH#HHQ#ODJH#1#EHKRHIWH#KHEEHQ#]DO#3#HHUGHU#OLPLWHUHQG#]LMQ#GDQ#LQ#DQGHUH#YHJHWDWLHV1#$O0



OHHQ#GRRU#HHQ#FRPELQDWLH#YDQ#EHLGH#EHSDOLQJHQ#+PDDU#GDQ#PRHW#ZHO#KHW# MXLVWH#H[WUDFWDQW
JHEUXLNW#ZRUGHQ,#LV#KHW#HHQ#JRHG#LGHH#YRRU#GH#30EHVFKLNEDDUKHLG#HQ#OLPLWDWLHV#WH#KDOHQ1

, -H#JHHIW#]HOI#DO#KHW#DQWZRRUG#LQ#KHW#EHJLQ#YDQ#GLW#VWXNMH1#7RWDDO#3#]HJW#QLHWV1
1 2RN#5#PJ#2#433#J#KHHIW#]LMQ#QDGHOHQ>#GLW#PRHW# MH#GDQ#ZHHU#XLWVSOLWVHQ#QDDU# W\SH#JURQG#HQ

RPVWDQGLJKHGHQ#ZLO# MH#HHQ# UHODWLH#PHW#ELRORJLVFKH#EHVFKLNEDDUKHLG# OHJJHQ1#8LWJDDQ#YDQ
ppQ# OLPLWHUHQG#QXWULsQW# LV#QDWXXUOLMN#HHQ#VWHUNH#YHUHHQYRXGLJLQJ#YDQ#KHW#V\VWHHP1#-H#NLMNW
QDDU#PHHU#DVSHFWHQ1#$QGHU]LMGV#LV#KHW#XLWJDDQ#YDQ#]HHU#ODJH#KRHYHHOKHGHQ#EHVFKLNEDDU#3
ZHO#HHQ#NRQLQNOLMNH#ZHJ#RP#XLW#GH#SUREOHPHQ#WH#UDNHQ>#HFKWHU#GH#PHHVWH#JURQGHQ#YROGRHQ
KLHU#QLHW#DDQ1#(U# LV#KLHU#GXV# VSUDNH# YDQ#HHQ# VFKLMQEDUH# WHJHQVWHOOLQJ>#XLWJDDQGH# YDQ#10
OLPLWDWLH# LV#GH# YHVWLJLQJ# YDQ# YOLQGHUEORHPLJHQ# HHQ# ORJLVFK# ULVLFR/#PDDU# GRRU# YRRUWJDDQG
EHKHHU#NDQ#HU#LHWV#DDUGLJV#RQWVWDDQ1#8LWJDQJVSXQW#PRHW#]LMQ#GDW/#LQGLHQ#MH#VWUHHIW#QDDU#HHQ
VFKUDOH#YHJHWDWLH#YDQXLW#HHQ#ULMNH#XLWJDQJVVLWXDWLH/#HU#HHQ#PRWRU#YRRU#GH#YHUVFKUDOLQJ#PRHW
]LMQ1#=R#QLHW/#GDQ#PRHW# MH# MH#GRHOHQ#ELMVWHOOHQ1#0HW#DQGHUH#ZRRUGHQ#KHW#JDDW#KLHU#QLHW#RP
QRUPVWHOOLQJ#PDDU#RP#SURFHVEHVFKULMYLQJ>#MH#ZLOW#YDQ#GH#HQH#QDDU#GH#DQGHUH#VLWXDWLH1
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5HDFWLHV#ZHUGHQ#RQWYDQJHQ#YDQ=

FRGH QDDP LQVWHOOLQJ DIGHOLQJ
, +HQN#GH#9ULHV ,W#)U\VNH#*HD
,, /RHNLH#YDQ#7ZHHO /DQGVFKDS#2YHULMVVHO
,,, +HVWHU#+HLQHPHLMHU 'UHQWV#/DQGVFKDS
,9 -DQ#(1#0HLMHU 'LHQVW#/DQGHOLMN#*HELHG )ULHVODQG2UHJLR#1RRUG
9 5RQ#)LMQ 'LHQVW#/DQGHOLMN#*HELHG#) *URQLQJHQ

5RQ#)LMQ 6WDDWVERVEHKHHU 5HJLR#*URQLQJHQ2'UHQWKH
9, &HHV#%XGGLQJK 'LHQVW#/DQGHOLMN#*HELHG *HOGHUODQG25HJLR#RRVW
9,, 0DULRQ#%LOLXV 6WDDWVERVEHKHHU 5HJLR#=XLG0+ROODQG28WUHFKW
9,,, *HHUW#.RRLMPDQ 6WDDWVERVEHKHHU 5HJLR#)OHYRODQG02YHULMVVHO
,; +DQ#6OXLWHU 6WDDWVERVEHKHHU 5HJLR#:HVW0%UDEDQW2'HOWDJHELHG
; +DQV#:RQGHUJHP 6WDDWVERVEHKHHU
;, +DUP#3LHN 1DWXXUPRQXPHQWHQ 5HJLR#1RRUG0+ROODQG

$OJHPHQH#RSPHUNLQJHQ#YRRUDI=
,,, 'H#YUDJHQ#]LMQ#YDQXLW#KHW#EHKHHU#QLHW#HUJ#SUDNWLVFK1
9,, +LHUELM#PLMQ#DQWZRRUG#RS#GH#YUDJHQ1# ,N#EHQ#]HOI#JHHQ#RQGHU]RHNHU1#+HHIW#X#GH]H#YUDJHQ

RRN# YRRUJHOHJG# DDQ# 3LHW# 6FKLSSHU# +6WDDWVERVEHKHHU# 'ULHEHUJHQ,"# +LM# LV#PLVVFKLHQ# LQ
VWDDW#+DOV#KLM#GDDU#WLMG#YRRU#KHHIW,#RP#DQWZRRUG#WH#JHYHQ#RS#GH#YUDJHQ#RYHU#GH#YHJHWDWLHW\0
SHQ1

, $OJHPHHQ

9UDDJ#4
+HHIW#X#DO#HHQV#HHUGHU#PHHJHGDDQ#DDQ#HHQ#HQTXrWH#ZDDUELM#GH#'(/3+,0PHWKRGH#ZHUG#JHEUXLNW"

$QWZRRUG=
-D=#;,
1HH=#,/#,,/#,,,/#,9/#9/#9,/#9,,/#9,,,/#,;/#;

9UDDJ#5
:DQQHHU#EHQW#X#YRRU#KHW#ODDWVW#EHWURNNHQ#JHZHHVW#ELM#SURMHFWHQ#QDDU#HIIHFWHQ#YDQ#IRVIDDW#LQ#DTXD0
WLVFKH#HQ2RI#WHUUHVWULVFKH#V\VWHPHQ"

$QWZRRUG=
$IJHORSHQ#MDDU ,,,/#,9/#9,/#,;
4#0#5#MDDU#JHOHGHQ ,,,/#9/#9,,,/# ,;#+4<<<#,Q#KHW#*URWH#*DW# LV#HHQ#YHUGURJLQJVEHVWULMGLQJV0

SURMHFW#XLWJHYRHUG#ZDDULQ# RRN# JHEDJJHUG# LV# RP# GH# QDOHYHULQJ# YDQ
IRVIDDW#WH#YHUPLQGHUHQ,/#;,

5#0#8#MDDU#JHOHGHQ ,,,
8#0#43#MDDU#JHOHGHQ ,,/#;#+;#MDDU#JHOGHQ#RI#]RLHWV/#ELM#GH#KHULQULFKWLQJ#YDQ#HHQ#DNNHUERXZ0

SHUFHHO#GLUHFW#QDDVW#6WURRWKXL]HQ#LQ#7ZHQWH,



PHHU#GDQ#43#MDDU#JHOHGHQ ,,,
QRRLW ,# +ZHO# NHQQLV# JHQRPHQ# YDQ# H[WHUQ# RQGHU]RHN# LQ# RQ]H# WHUUHLQHQ

+58*/#.81,,/#,,/#9,,#+QLHW#]HOI#HHQ#SURMHFW#JHGDDQ/#ZHO#NHQQLV#JHQR0
PHQ#YDQ#RQGHU]RHNVUHVXOWDWHQ#ELMY1# LQ#KHW#EODXZJUDVODQG# UHVHUYDDW
YDQ#6WDDWVERVEHKHHU#'H#0HLMH1#:H#KHEEHQ#RRN#SURMHFWHQ# ODQJV#GH
ELQQHQGXLQUDQG#ELM#:DVVHQDDU,

9UDDJ#6
9RQGHQ#GH#SURMHFWHQ#P1E1W1#WRW#IRVIDDW#RRN#SODDWV#LQ#YRRUPDOLJH#ODQGERXZJURQGHQ"

$QWZRRUG=
-D=#,/#,,,/#,9/#9/#9,/#9,,/#9,,,/#;,

=R#MD/#ZDW#ZDV#KHW#KLVWRULVFK#ODQGJHEUXLN=
, 1RUPDDO#WRW#YULM#H[WHQVLHI#DJUDULVFK#JHEUXLN1
,,, ,QWHQVLHI#JUDVODQG/#PDwVDNNHUV/#RYHULJH#DNNHUV1
,9 /DQGERXZ1
9 1RHPW#JHHQ#YRRUEHHOGHQ1
9, %RXZODQG#HQ#JUDVODQG1
9,, *UDVODQG#+0HLMH,/#EROOHQWHHOW#+ELQQHQGXLQUDQG,1
9,,, 1RHPW#KHW#ELM#GH#QDDP1
;, 0HHVWDO#DNNHU/#PDDU#RRN#JUDVODQG#HQ#VRPV#WXLQERXZ/#VOLEGHSRWV/#VHGLPHQWDWLHJHELHGHQ#LQ

XLWHUZDDUGHQ1
1HH=#9,,,/#,;
=R#QHH/#LQ#ZHON#PLOLHX#ZHO=
2I#DQGHUV#LQ#EHLGH#PLOLHXV1#*UDDJ#RRN#QRHPHQ#ZHONH=
9,,, +RRJYHHQ1
,; $IJHVORWHQ#YRRUPDOLJH#NUHHN1

*HHQ#SURMHFWHQ
,, *HHQ#SURMHFWHQ#PHW#HIIHFWHQ#YDQ#IRVIDDW#XLWJHYRHUG#ELM#2YHULMVVHOV#/DQGVFKDS1

9UDDJ#7
:HONH#DQDO\VHPHWKRGHQ#KHHIW#X#JHEUXLNW#ELM#GH#EHSDOLQJ#YDQ#IRVIDDW#+ELMYRRUEHHOG#30WRWDDO,"
, :HHW#LN#]R#QLHW>#HHQ#RQGHU]RHN#LV#YDQ#-1#5RHORIV#+6FKDRSHGREEH,#HQ#KHW#DQGHUH#YDQ#5XGL

YDQ#'LJJHOHQ#+'HOOHEXXUVWHU#KHLGH,1
9 /DWHQ#XLWYRHUHQ/#PHWKRGLHN#QLHW#EHNHQG1
9,,, 327060#PHW#HHQ#DXWRDQDO\]HU#HQ#WRWDDO03#PHW#HHQ#,&3/#KHW#RQGHU]RHN#RS#YRRUPDOLJH#ODQG0

ERXZJURQGHQ#KHE#LN#QLHW#]HOI#XLWJHYRHUG#GXV#GDW#]RX#LN#QD#PRHWHQ#YUDJHQ1
,; 1LHW#EHNHQG/#LV#XLWJHYRHUG#GRRU#KHW#=XLYHULQJVVFKDS1
; :DWHUNZDOLWHLWVDQDO\VHV1
;, $OOH#DQDO\VHV#ZRUGHQ#XLWEHVWHHG#DDQ#H[WHUQH#RQGHU]RHNVEXUHDXV#ZDDURQGHU#2RVWHUEHHN/

ZDWHUVFKDSVODERUDWRULD#HQ#XQLYHUVLWDLUH# LQVWHOOLQJHQ/#5,=$#HWF1#'LYHUVH#PHWKRGHQ# ]LMQ# LQ
KHW#JHGLQJ1

*HHQ=#,,/#,,,/#,9/#9,/#9,,
0RWLYDWLH=
,,, -H#NXQW#GH#KRJH#YRHGVHOULMNGRP#]R#DO#ZHO#]LHQ#DDQ#GH#YHJHWDWLH#LQ#GH#HHUVWH#MDUHQ1
9,, 11Y1W1



,, 352%/(0$7,(.

9UDDJ#8
8LW#RQGHU]RHN#LV#EHNHQG#GDW#YHUKRRJGH#IRVIDDWFRQFHQWUDWLHV#LQ#DTXDWLVFKH#PLOLHXV#WRW#HXWURILsULQJ
NXQQHQ#OHLGHQ1#2QV#RQGHU]RHN#ULFKW#]LFK#YRRUQDPHOLMN#RS#IRVIDDW#LQ#WHUUHVWULVFKH#PLOLHXV1#,V#IRVIDDW
LQ#WHUUHVWULVFKH#PLOLHXV#ELM#QDWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH#ODQGERXZJURQGHQ#YROJHQV#X#HHQ#SUR0
EOHHP"

$QWZRRUG=
-D=#,/#,,/#,,,/#,9/#9/#9,/#9,,/#9,,,/#,;/#;/#;,
0RWLYDWLH=
, 0HW#QDPH# #GH#RQWZLNNHOLQJ#YDQ# ODVWLJH#NUXLGHQ# +ELMY1#SLWUXV,#NDQ# WRH# WH#VFKULMYHQ#]LMQ#DDQ

IRVIDDW#LQ#KHW#V\VWHHP1
,, +HUVWHO#QD#DISODJJHQ#GXXUW#VRPV#YHHO#ODQJHU#GDQ#MH#]RX#YHUZDFKWHQ/#IRVIDDW#]RX#KLHU#]HNHU

GH#RRU]DDN#YDQ#NXQQHQ#]LMQ1
,,, +HW#GXXUW#]HHU#ODQJ#YRRU#HU#G1P1Y1#EHKHHU#YHJHWDWLHV#YHUVFKLMQHQ#GLH#HHQ#EHHWMH#GH#PRHLWH

ZDDUG#]LMQ1
9, 2PGDW#1#JHHQ#EHSHUNHQGH#IDFWRU#LV#YDQZHJH#DFKWHUJURQGVGHSRVLWLH#LV#IRVIDDWJHKDOWH#FUX0

FLDOH#IDFWRU#ELM#YHUVFKUDOLQJ1
9,, +HW#EHOHPPHUW#GH#PRJHOLMNKHGHQ#YRRU#RQWZLNNHOLQJ#YDQ#EHSDDOGH#+NZHWVEDUH#RI#SULRULWDL0

UH,#QDWXXUGRHOW\SHQ#]RDOV#QDW#VFKUDDOJUDVODQG1
9,,, (pQ#YDQ#GH#GRHOHQ#YDQ#RQV#SURMHFW#ZDV#KHW#JURQGZDWHU#ZHHU#RQGLHS#XLW#GH#ERGHP#WH#ODWHQ

XLWWUHGHQ#HQ#KHW#RSSHUYODNWHZDWHU#RSSHUYODNNLJ#WH# ODWHQ#DIVSRHOHQ1#+HW#EOLMNW#QX#GDW#EHQH0
GHQVWURRPV#YDQ#GH#YRRUPDOLJH# ODQGERXZJURQGHQ#HHQ#HXWURIH#YHJHWDWLH#JHYHVWLJG# LV1#'H
JHZHQVWH#PHVRWURIH#YHJHWDWLHV#]LMQ#QLHW#JHNRPHQ1#'H#FRQVHTXHQWLH#LV#GDW#HU#HHQ#PDDLEH0
KHHU#QRRG]DNHOLMN#LV#HQ#GDW#GH#JHZHQVWH#YHJHWDWLHV#SDV#ODWHU#NXQQHQ#YHUVFKLMQHQ1

,; :DQQHHU# YHUQDWWLQJ# RQGHUGHHO# XLWPDDNW# YDQ# KHW# QDWXXURQWZLNNHOLQJVSURMHFW# WUHGHQ# YHU0
KRRJGH#FRQFHQWUDWLHV#IRVIDDW#RS#GRRU#IRVIDDWPRELOLVDWLH1

; +RJH#IRVIDDWJHKDOWHQ#NXQQHQ#OHLGHQ#WRW#YHUUXLJLQJ#YDQ#YHJHWDWLHV1

9UDDJ#91
,Q#RQV#RQGHU]RHN#ZRUGW#HUYDQ#XLWJHJDDQ#GDW#HHQ#YHUKRRJG#IRVIDDWJHKDOWH#HHQ#SUREOHHP#LV#ELM#KHW
EHUHLNHQ#YDQ#EHSDDOGH#QDWXXUGRHO+W\SHQ,1#,V#GLW#YROJHQV#X#MXLVW"

$QWZRRUG=
-D=#,/#,,/#,,,/#,9/#9/#9,/#9,,/#9,,,/#,;/#;/#;,
0RWLYDWLH=
, 'H]H#DDQQDPH#NORSW#PHW#RQ]H#LGHHsQ/#GLH#JHEDVHHUG#]LMQ#RS#HUYDULQJHQ#ELM#QDWXXURQWZLN0

NHOLQJVSURMHFWHQ1
,, 6RPPLJH#VRRUWHQ#NRPHQ#GDDUGRRU#JHZRRQ#QLHW#WHUXJ1
,,, 6FKHLGLQJ#WXVVHQ#IRVIDDW#RI#QLWUDDW#QLHW#JHPHWHQ1#+HW#LV#YRHGVHOULMN1#9HUYROJHQV#VWXJ#GRRU0

EHKHUHQ/#PDDLHQ#HQ#DIYRHUHQ#RI#EHJUD]HQ#RI#DIJUDYHQ#RI#DISODJJHQ1
,9 'RRUJDDQV#JHHQ#PHHWJHJHYHQV#QRGLJ1#-H#]LHW#]RZHO#GDW#KHW#WH#YRHGVHOULMN#LV1#+HW#KDQJW#DI

YDQ# RRUVSURQNHOLMNH# YHJHWDWLH/# SHULRGH# DJUDULVFK# EHKHHU2JHEUXLN1# 0DWH# YDQ# RPZRHOHQ/
GLHSSORHJHQ#±#DDQJUHQ]HQGH#WHUUHLQHQ#HQ#KHW#PRHGHUPDWHULDDO1

9 ([SORVLHV#YDQ#ULHWJUDV/#OLHVJUDV#HQ#SLWUXV>#RRN#LQYORHG#YDQ#VXOIDDWULMN#RSSHUYODNWHZDWHU#NDQ
SUREOHHP#ZRUGHQ#+YHHQJHELHG,1

9, =LH#RRN#YUDDJ#8/#RPGDW#1#JHHQ#EHSHUNHQGH# IDFWRU# LV#YDQZHJH#DFKWHUJURQGVGHSRVLWLH# LV
IRVIDDWJHKDOWH#FUXFLDOH#IDFWRU#ELM#YHUVFKUDOLQJ1

9,, =LH#YUDDJ#8/#KHW#EHOHPPHUW#GH#PRJHOLMNKHGHQ#YRRU#RQWZLNNHOLQJ#YDQ#EHSDDOGH#+NZHWVEDUH
RI#SULRULWDLUH,#QDWXXUGRHOW\SHQ#]RDOV#QDW#VFKUDDO#JUDVODQG1



9,,, -D/#KRHZHO#MH#RRN#]RX#NXQQHQ#]HJJHQ#GDW#HHQ#ODQJGXULJHU#YHUVFKUDOLQJ#QRRG]DNHOLMN#LV#GXV
GDW#KHW#HLJHQOLMN#DOOHHQ#HHQ#NZHVWLH#YDQ#WLMG#HQ#JHOG#LV1

,; +HW#VWUHHIEHHOG#ELM#QDWXXURQWZLNNHOLQJ#LV#YDDN#JHULFKW#RS#PLQGHU#UREXXVWH/#HXWURIH#YHJHWD0
WLHV#]RDOV#NXQQHQ#RSWUHGHQ#ELM#QDWXXURQWZLNNHOLQJVSURMHFWHQ#PHW#YHHO#IRVIDDW#LQ#GH#ERGHP1

; ,QGLHQ#YHUUXLJLQJ#RQJHZHQVW#LV#PHW#VRRUWHQ#GLH#SURILWHUHQ#YDQ#GH#KRJH#IRVIDDWJHKDOWHQ
;, =LH#ELM#YUDDJ#8>#IRVIDDW#LV#HHQ#YDQ#GH#EHODQJULMNVWH#RSHUDWLRQHOH#VWDQGSODDWVIDFWRUHQ#GLH#GH

SULPDLUH#SODQWDDUGLJH#SURGXFWLH#EHSDDOW1#2YHUPDWLJH#SURGXFWLH#EHwQYORHGW# LQ#VWHUNH#PDWH
GH#RQGHUOLQJH#FRQFXUUHQWLHYHUKRXGLQJHQ# WXVVHQ#SODQWHQSRSXODWLHV#GLH#EHSDOHQG#NDQ#]LMQ
YRRU#GH#ERWDQLVFKH#VDPHQVWHOOLQJ#HQ#GDDUPHH#RRN#YDQ#JURWH# LQYORHG# LV#RS#KHW#DO#RI#QLHW
+HQ#PDWH#ZDDULQ,#YRRUNRPHQ#YDQ#GH#JHZHQVWH#VRRUWHQ#]RDOV#GRHOVRRUWHQ/#URGH#OLMVWVRRUWHQ
HQ#DQGHUH#XLW#RRJSXQW#YDQ#QDWXXUEHKRXG#EHODQJZHNNHQGH#VRRUWHQ1#'DDUQDDVW#LV#IRVIDDW#LQ
GH#ERGHP#RRN#UHFKWVWUHHNV#YDQ#EHODQJ#DOV#VWDQGSODDWVIDFWRU#YRRU#GH#XLW#RRJSXQW#YDQ#QD0
WXXUEHKRXG#EHODQJZHNNHQGH#VRRUWHQ#HQ#OHYHQVJHPHHQVFKDSSHQ1#9HOH#VRRUWHQ#YHUODQJHQ
ODJH#FRQFHQWUDWLHV#DDQ#31#%LM#RQWZLNNHOLQJ#HQ#EHKHHU#YDQ# ODQGERXZJURQGHQ#WRW#QDWXXUJH0
ELHGHQ#LV#KHW#VWXUHQ#RS#EHVFKLNEDDUKHLG#YDQ#3#HHQ#EHODQJULMNH#FRQGLWLRQHUHQGH#IDFWRU1

9UDDJ#:1
'RRU# RQV# LV# HHQ# YRRUVHOHFWLH# JHPDDNW# YDQ# YHJHWDWLHW\SHQ# GLH# DOOHHQ# LQ# YRHGVHODUPH# WRW#PDWLJ
YRHGVHOULMNH# WHUUHVWULVFKH#PLOLHXV# NXQQHQ# YRRUNRPHQ1#:HONH# YHJHWDWLHW\SHQ# NXQQHQ# YROJHQV# X
]HNHU#DOOHHQ#YRRUNRPHQ# LQ#HHQ#IRVIDDWDUP#WRW#]HHU#IRVIDDWDUP#PLOLHX#+DDQJHYHQ#PHW#[,#HQ#ZHONH
ZDDUVFKLMQOLMN#QLHW#+DDQJHYHQ#PHW#Q,1#:DQQHHU#X#HHQ#YHJHWDWLHW\SH#PLVW#ZLOW#X#GLH#WRHYRHJHQ1#'H
OLMVW# LV#JHEDVHHUG#RS#HHQ#EHVWDDQGH# GDWDEDVH/#ZDDUELM# LN# RS# EDVLV# YDQ#(OOHQEHUJ0JHWDOOHQ# YRRU
SODQWHQ#YHJHWDWLHW\SHQ#KHE#YHUZLMGHUG1

$QWZRRUG=
, +LHUYRRU#VFKLHW#PLMQ#NHQQLV#HFKW#WH#NRUW$$$
,,, 6SHFLDDO#VWUHYHQ#QDDU#HHQ#QDWXXUGRHOW\SH#ZHUNW# IUXVWUHUHQG1#3UREHHU#JHZRRQ#HHQ#KDDO0

EDDU#YRHGVHODUPH#VLWXDWLH# WH#KHUVWHOOHQ#HQ# WH#EHKRXGHQ#HQ#ZDFKW#PDDU#DI#ZDW#HU#NRPW1
:DW#MH#YHUYROJHQV#NULMJW#KDQJW#VWHUN#DI#YDQ#YHUYROJEHKHHU#QD#GH#LQJUHSHQ1

,9 +HE#KLHU#SHUVRRQOLMN#JHHQ#RQGHU]RHNVHUYDULQJ#PHH/#PDDU#HU#LV#LQ#GH#OLWHUDWXXU#ZHO#KHW#HHQ
HQ#DQGHU#RYHU#QD#WH#]RHNHQ1#2QGHU]RHNHUV#]XOOHQ#YDVW#VWHHNKRXGHQGH#PHQLQJHQ#NXQQHQ
JHYHQ1

9 %LMQD#DOOH#JHQRHPGH#YHJHWDWLHW\SHQ1
9, :HHW#LN#RQYROGRHQGH#YDQ1
9,, 6RUU\/#DDQ#GH]H#YUDDJ#EHJLQ#LN#HYHQ#QLHW1#,N#EHQ#JHHQ#RQGHU]RHNHU#HQ#NDQ#KRRJVWHQV#HHQ

GHHO#YDQ#GH#DQWZRRUGHQ#JRNNHQ1#2YHULJHQV#PRHW#MH#PHW#HHQ#OLWHUDWXXUVWXGLH#RI#GRRU#LQKX0
UHQ#YDQ#GHVNXQGLJHQ#ZHO#YHUGHU#NXQQHQ#NRPHQ1

9,,, (HQ#DDQWDO#YDQ#GH]H#YHJHWDWLHV#NHQ# LN#QLHW#YROGRHQGH#RP#HU#HHQ#XLWVSUDDN#RYHU# WH#GRHQ1
+HW#RQWEUHNHQ#YDQ#FRPPHQWDDU#GXLGW#GXV#QLHW#RS#KHW#ZqO#NXQQHQ#YRRUNRPHQ#RQGHU# IRV0
IDDWULMNH# RPVWDQGLJKHGHQ1# ,N# EHQ# GDDUQDDVW# XLWJHJDDQ# YDQ# EHVFKLNEDDU# IRVIDDW# DOV# XLW0
JDQJVSXQW#YRRU# IRVIDDWDUP1#*HHIW#DDQ#VRPPLJH#YHJHWDWLHW\SHQ#ZHONH#ZHO#HQ#ZHONH#QLHW
RQGHU#IRVIDDWDUPH#RPVWDQGLJKHGHQ#NDQ#JURHLHQ1

,; %LMQD#DOOH#JHQRHPGH#YHJHWDWLHW\SHQ1
;/#;, *HHIW#GXLGHOLMN#DDQ#ZHON#YHJHWDWLHW\SH#ZHO#HQ#ZHONH#QLHW#RQGHU#3#DUPH#RPVWDQGLJKHGHQ

JURHLW

9UDDJ#;
,Q#GH#OLWHUDWXXU#OD]HQ#ZLM#GDW#DIJUDYHQ#YDQ#GH#ERXZYRRU#GH#EHVWH#PHWKRGH#LV#RP#IRVIDDW#XLW#GH#ER0
GHP#WH#YHUZLMGHUHQ1#$ISODJJHQ#LV#DOOHHQ#LQ#YHHQJHELHGHQ#HHQ#JRHGH#PDDWUHJHO#RP#DOOH#IRVIDDW#WH
YHUZLMGHUHQ1#8LWPLMQHQ# OHLGW# RS# NRUWH# WHUPLMQ# QLHW# WRW# KHW# JHZHQVWH# UHVXOWDDW#PDDU# LV# JXQVWLJHU
P1E1W1#EHKRXG#YDQ#GH#]DDGEDQN1#%HQW#X#KHW#HHQV#PHW#GH]H#FRQFOXVLHV"



$QWZRRUG=
-D=#,/#,9/#9/#9,,,/#,;
0RWLYDWLH=
,9 7HQ]LM#GH#]DDGEDQN#LV#EHJUDYHQ1
9 )RVIDDW#EOLMIW#ODQJ#JHERQGHQ>#YHUDDUG#YHHQ#OHYHUW#HFKWHU#RRN#ZHHU#PHHU#3#RS1
9,,, ,N#EHQ#KHW#KLHUPHH#HHQV1#+HW#LV#ZHO#DIKDQNHOLMN#YDQ#GH#VSHFLILHNH#RPVWDQGLJKHGHQ#YDQ#GH

ORFDWLH# +NZDOLWHLW# ]DDGEDQN/# QDELMKHLG# DQGHUH# EURQQHQ# YDQ# GLDVSRUHQ,# ZHONH#PDDWUHJHO
ZHQVHOLMN#LV1

,; +HW#HIIHFW#YDQ#KHW#RQWEUHNHQ#YDQ#]DGHQ#LQ#GH#ERGHP#ZRUGW#RQGHUVFKDW1

1HH=#9,/#;/#;,
0RWLYDWLH=
9, 2RN#RS#PLQHUDOH#ERGHPV1

%HHNHHUGJURQGHQ#LQ#NZHOPLOLHXV#]LMQ#YDQ#QDWXUH#PHVRWURRI#HQ#NXQQHQ#JURWH#KRHYHHOKHGHQ
IRVIDDW#ELQGHQ1#2RN#KLHU#LV#KHW#YHUZLMGHUHQ#YDQ#GH#ERXZYRRU#]HHU#HIIHFWLHI#JHEOHNHQ1

; ,Q#2YHULMVVHO#+%LM#6WURRWKXL]HQ,#]LMQ#JRHGH#UHVXOWDWHQ#EHUHLNW#GRRU#HHQ#DDQWDO# MDUHQ#QD#EH0
HLQGLJLQJ#YDQ#KHW# LQWHQVLHYH# ODQGERXZNXQGLJ#JHEUXLN#QRJ#HHQ#DDQWDO# MDDU#PDwV# WH# WHOHQ1
+%HGRHOW#8#KLHUPHH#XLWPLMQHQ",

;, $OV#KHW#GRHO#LV#RP#LQ#KHW#30JHKDOWH#WH#YHUODJHQ#WRW#KHW#QLYHDX#GLH#KHW#JHZHQVWH#YHJHWDWLH0
W\SH#YHUODQJW#GDQ# LV#SODJJHQ#HQ#DIJUDYHQ#ZHO#GHJHOLMN#RRN#HHQ#JRHGH#PHWKRGH#RS#PLQH0
UDOH#JURQGHQ# +]LH#RQGHU#58*# YDQ#'LJJHOHQ#H1D1,1#0DDU# GDW#ZLO# QRJ# QLHW# ]HJJHQ# GDW# GH
JHZHQVWH# VRRUWHQ#RI#SODQWHQJHPHHQVFKDSSHQ#RRN# GDDGZHUNHOLMN# DDQZH]LJ# ]LMQ1#'LW# RQ0
GDQNV#GDW#KHW#30JHKDOWH#YROGRHQGH# ODDJ# LV1#9HOH#DQGHUH#IDFWRUHQ#VSHOHQ#GDDULQ#HHQ#VOHX0
WHOURO# ]RDOV# GLVSHUVLH/# 10JHKDOWH/# ]XXUJUDDG/# 6270JHKDOWH/# ,?50UDWLR# HQ# RRN# HHQ# JRHG
EHKHHU#DOV#PDDLHQ#HQ#JUD]HQ#HQ#ZDWHUSHLOEHKHHU1#3ODJJHQ#LQ#YHHQJHELHGHQ#NDQ#PRJHOLMN
ZHO#GH#30FRQFHQWUDWLH#LQ#GH#ZRUWHO]RQH#YHUODJHQ/#PDDU#GLW#JUDDIZHUN#OHLGW#GLNZLMOV#WRW#VWHU0
NH#PLQHUDOLVDWLH#YDQ#KHW#NDOH#YHHQ#ZDDUELM#YHHO#1#YULMNRPW#HQ#VOHFKWV#]HHU#PDJHUH#UHVXO0
WDWHQ#JHHIW#+ELMY1#YHHO#+ROFXV#ODQDWXV/#RI#$JURVWLV#FDQLQD,1

-D21HH=#,,,/#9,,
0RWLYDWLH=
,,, $IKDQNHOLMN#YDQ#KHW#JHELHG/#KLVWRULVFK#JHEUXLN/#DDQJUHQ]HQGH#WHUUHLQHQ1
9,, -D#DOOH#IRVIDDW#YHUZLMGHUHQ#LV#YDDN#JXQVWLJ/##]DDGEDQN#EHKRXGHQ#LV#EHODQJULMN1

1HH#DOOH#IRVIDDW#YHUZLMGHUHQ#JHHIW#QLHW#DXWRPDWLVFK#VXFFHV#+ELMY1#GH#.OLS#ELM#:DVVHQDDU,1

9UDDJ#<
8LW#GH# OLWHUDWXXU# FRQFOXGHUHQ#ZLM#RRN#GDW#SHLOYHUKRJLQJ# WRW# HHQ# YHUKRRJGH# EHVFKLNEDDUKHLG# YDQ
IRVIDDW#OHLGW1#%HQW#X#KHW#HHQV#PHW#GH]H#FRQFOXVLH"

$QWZRRUG=
-D=#,/#,9/#9,,/#,;
0RWLYDWLH=
, 'DW#KHE# LN#RRN#XLW# OLWHUDWXXU#HQ#JHVSUHNNHQ#PHW#RQGHU]RHNHUV#+5RHORIV/#*URRWMDQV/#.HP0

PHUV/#/DPHUV,#EHJUHSHQ1#.ORSW#RRN#PHW#ELMY1#XLWEOLMYHQGH#RQWZLNNHOLQJHQ# LQ#GH#YHUODQGLQJ
LQ#GH#$OGH#)HDQHQ1

,9 7HQ]LM#IRVIDDW#GRRU#LM]HU#ZRUGW#YDVWJHOHJG1
9,, (U#]LMQ#GLYHUVH# OLWHUDWXXUYRRUEHHOGHQ#GLH#ZLM]HQ#RS#YHUKRRJG#YULMNRPHQ#YDQ#QXWULsQWHQ#ELM

SHLOYHUKRJLQJ1#2YHULJHQV#JDDW#SHLOYHUKRJLQJ#YDDN#PHWHHQ#JHSDDUG#PHW# LQODWHQ#YDQ#YRHG0
VHOULMNHU#ZDWHU1

,; 9HUUXLJLQJ#LV#YDDN#ZDDUQHHPEDDU#DDQ#GH#YHJHWDWLH1



1HH=#9/#;,
0RWLYDWLH=
9 0LWV#KHW#SHLO# LQ#GH#]RPHU#ZHHU#XLW#NDQ#]DNNHQ1#9RRUDO#VXOIDDWULMN#ZDWHU#JHHIW#H[WUD# LQWHUQH

QDOHYHULQJ#YDQ#31
;, 'H#EHVFKLNEDDUKHLG#YDQ#3#LQ#QDWWH##PLOLHXV#ZRUGW#YRRU#HHQEHODQJULMN#GHHO#EHSDDOG#GRRU#GH

RSORVEDDUKHLG#YDQ#3#HQ#GLH#ZRUGW#LQ#EHODQJULMNH#PDWH#JHFRQGLWLRQHHUG#GRRU#&D/#0J#RI#EL0
FDUERQDDW#+&2601#+HW#LV#GXV#QLHW#PRJHOLMN#KLHURYHU#HHQ#HHQGXLGLJH#XLWVSUDDN#WH#GRHQ1

-D21HH=#,,,/#9,/#9,,,/#;
0RWLYDWLH=
,,, ,GHP#DDQ#YUDDJ#;1#$IKDQNHOLMN#YDQ#KHW#JHELHG/#KLVWRULVFK#JHEUXLN/#DDQJUHQ]HQGH#WHUUHLQHQ1

KHW#]DO#WLMGHOLMN#+VRPV#KHHO#ODQJ,#VRPV#GLW#HIIHFW#KHEEHQ1
9, 'H#EHVFKLNEDDUKHLG#YDQ#IRVIDDW#QHHPW#ZHOLVZDDU#WRH#PDDU#GH#YUDDJ# LV#RI#GLW#ELM#HHQ#YHU0

ULMNWH#ODQGERXZJURQG#HIIHFW#KHHIW#RS#GH#YHJHWDWLH1#3#LV#YDDN/#RRN#]RQGHU#YHUJURWH#EHVFKLN0
EDDUKHLG/#DO#JHHQ#OLPLWHUHQGH#IDFWRU1

9,,, 7LMGHOLMN#OHLGW#SHLOYHUKRJLQJ#WRW#HHQ#YHUVQHOG#EHVFKLNEDDU#NRPHQ#YDQ#IRVIDDW1#+HW#LV#HFKWHU
VWHUN#DIKDQNHOLMN#YDQ#KHW#JURQGZDWHUUHJLPH#HQ#YDQ#GH#PDWH#YDQ#VWURPLQJ#RI#GDW#HIIHFW#EOLM0
YHQG#LV1

; $IKDQNHOLMN#YDQ#KHW#ZDWHUW\SH/#RQGHU#EDVHQULMNH#RPVWDQGLJKHGHQ#]DO#HU#EXIIHULQJ#RSWUHGHQ
YDQ#GH#KRHYHHOKHLG#EHVFKLNEDUH# IRVIDDW/#RQGHU# EDVHQDUPH# RPVWDQGLJKHGHQ# ]DO# GH# EH0
VFKLNEDDUKHLG#YDQ#IRVIDDW#YHUPRHGHOLMN#WRHQHPHQ1

9UDDJ#43
=LMQ#HU#YROJHQV#X#HIIHFWLHYH#PDDWUHJHOHQ#GLH#LN#RYHU#KHW#KRRIG#KHE#JH]LHQ"

$QWZRRUG=
-D=#,,,/#9/#;,
0RWLYDWLH=
,,, &RPELQDWLH#YDQ#PDDWUHJHOHQ1
9 %RGHPVDPHQVWHOOLQJ=#LM]HUULMNH#JURQGHQ#]LMQ#YHHO#JHYRHOLJHU#YRRU#31
9,,, +HW#KHUVWHOOHQ#YDQ# LM]HUULMNH#JURQGZDWHUVWURPHQ#NDQ#HHQ#JRHGH#PDDWUHJHO#]LMQ/#JURQGZD0

WHUSHLOIOXFWXDWLH#HQ#VWURPLQJ#RRN1
,N#GHQN#GDW#EHNDONHQ#RRN#KHOSW#GRRU#KHW#YDVWOHJJHQ#YDQ#FDOFLXPIRVIDDW/#PDDU#KHE#GDDU
JHHQ#HUYDULQJ#PHH/#PLVVFKLHQ#LV#KHW#HIIHFW#WH#JHULQJ#YRRU#QDWXXURQWZLNNHOLQJ

;, %HNDONHQ/#KHUVWHO#NZHO/#HQ#DQGHUH#PDDWUHJHOHQ#GLH#JHULFKW#]LMQ#RS#YHUPLQGHUHQ#YDQ#RSORV0
EDDUKHLG#YDQ#3#LQ#SODDWV#YDQ#DIYRHUHQ#YDQ#31

1HH=#,/#;

-D21HH=#9,,
0RWLYDWLH=
9,, 0DDWUHJHO#ZDDUYRRU"#)RVIDDW#NZLMWUDNHQ# LV#JHHQ#GRHO#RS#]LFK#PDDU#HHQ#PLGGHO#RP#HHQ

EHSDDOG#GRHO#WH#EHUHLNHQ1#:HON#GRHO#LV#GDW"



9UDDJ#44
:DDU#]RX#YROJHQV#X#GH#DDQGDFKW#YDQ#RQV#YHUYROJRQGHU]RHN#RS#PRHWHQ#NRPHQ#WH#OLJJHQ"

$QWZRRUG=
, 3UREHUHQ#GXLGHOLMNKHLG# WH#NULMJHQ# LQ#GH# UHODWLH#PHW#VXOIDDW#HQ# LM]HU# +RQGHU]RHN#5RHORIV#HQ

/DPHUV,#HQ#GH#PDQLHUHQ#RP# WRW#HHQ#VXFFHVYROOH#QDWXXURQWZLNNHOLQJ# WH#NRPHQ/#]RZHO# LQ
DTXDWLVFKH#DOV#WHUUHVWULVFKH#V\VWHPHQ1

,,, /DQJGXULJ#YROJHQ#YDQ#YHUVFKLOOHQGH#W\SHQ#YDQ# LQJULMSHQ/#QLHW#DOOHHQ#IRVIDDW#EHNLMNHQ#PDDU
DOJHKHOH#YRHGVHOULMNGRP1#0HHU#DDQGDFKW#YRRU#YHUYROJEHKHHU1#'XLGHOLMN#VSOLWVHQ# LQ#GLHSWH
DIJUDYHQ#LQ#UHODWLH#WRW#PRHGHUPDWHULDDO#HQ#JHVWRRUGH2RQJHVWRRUGH#SURILHOHQ1

9 +RH# ODQJ# LQXQGHUHQ1# +RRJWH# YDQ# 627# FRQFHQWUDWLHV1# ,QYORHG# YDQ# &D0# HQ# )H0ULMN
+NZHO,ZDWHU1

9, *RHGH#PHWKRGHV#GLH#GH#NHX]H#DISODJJHQ#RI#YHUVFKUDOLQJEHKHHU#EHWHU#RQGHUERXZHQ1
9,, :HONH#QDWXXUGRHOW\SHQ#NXQQHQ#ZRUGHQ#JHUHDOLVHHUG/#PHW#EHKXOS#YDQ#ZHONH#PDDWUHJHOHQ/

RS#YRRUPDOLJH#DJUDULVFKH#JURQGHQ1
9,,, ,PPRELOLVDWLH#L1S1Y1#YHUZLMGHULQJ/#YDQZHJH#GH#KRJH#NRVWHQ1
,; 'H#YHUVFKLOOHQ# WXVVHQ#QDWXXURQWZLNNHOLQJVJHELHGHQ#ZDDU# ORNDOH#NZHO#RSWUHHGW#HQ#QDWXXU0

RQWZLNNHOLQJVJHELHGHQ#ZDDU#YHUQDWWLQJ#RSWUHHGW#GRRU# LQODDW#YDQ#ZDWHU#RI#YDVWKRXGHQ#YDQ
QHHUVODJ1

; (IIHFW#YDQ#XLWPLMQHQ1
;, (HQ# EHODQJULMN# DVSHFW# ELM# KHW# RQGHU]RHN# QDDU# GH# NDQVHQ# YDQ# QDWXXURQWZLNNHOLQJ# RS#30

YHU]DGLJGH#ERGHPV# LV#KHW#DVSHFW# WLMG#HQ#RQWZLNNHOLQJVUHHNVHQ1#9RRU#YHHO#YHJHWDWLHW\SHQ
ZHWHQ#ZH#WH#ZHLQLJ#YDQ#WLMGVGXXU#YDQ#KHUVWHO#ELM#YHUVFKLOOHQGH#LQULFKWLQJV0#HQ#EHKHHUVPDDW0
UHJHOHQ1#(HQ#DQGHU#DVSHFW#ZDDU#YHHO#PHHU#RQGHU]RHN#QDDU#PRHW#SODDWV#YLQGHQ# LV#GH#GLV0
SHUVLH#YDQ#VRRUWHQ1#.XQQHQ#VRRUWHQ#EHSDDOGH#DIVWDQGHQ#RYHUEUXJJHQ#HQ#]R# MD#KRH#JURRW
HQ#KRH#YDDN"#$I]HWPRJHOLMNKHGHQ#YDQ#DIJHJUDYHQ#30YHU]DGLJGH#ERGHPV#LV#HYHQHHQV#YDQ
EHODQJ#HQ#]LMQ#HU#PRJHOLMNKHGHQ#RP#GHUJHOLMNH#ERGHPV#WH#UHLQLJHQ1

9UDDJ#46
+HHIW#X#QRJ#DDQEHYHOLQJHQ#ZDW#EHWUHIW#GH#OLWHUDWXXU#HQ#UDSSRUWHQ#YDQ#VWXGLHV"

9 'LVVHUWDWLH#YDQ#/1#/DPHUV1
9,, 7LMGVFKULIW# /DQGVFKDS# EHYDW# YHOH# LQWHUHVVDQWH# DUWLNHOHQ1# 'H# UDSSRUWHQ# RYHU# GH# .OLS# HQ

/HQWHYUHXJG#ELM#:DVVHQDDU#NXQQHQ#LQWHUHVVDQW#]LMQ1#2YHU#GH#VFKUDDOODQGHQ# ODQJV#GH#0H0
LMH#LV#YHHO#JHVFKUHYHQ/#+RQGHU]RHNHU#$1#0HXOHPDQ#YDQ#.,:$,1

;, .RP#HHQV#ODQJV#LQ#RQ]H#GRFXPHQWDWLHELEOLRWKHHN/#ZDDULQ#YHHO#LQIRUPDWLH#DDQZH]LJ#LV1





%,-/$*(#&

5($&7,(6#23#'(#(148Ç7(#21'(5#21'(5=2(.(56#8,7#+(7#%8,7(1/$1'

5HDFWLRQV#ZHUH#UHFHLYHG#IURP=

QDPH LQVWLWXWH SODFH/#FRXQWU\
.LUNKDP/#)1:1 $'$6#(FRORJ\#5#DQG#'#*URXS :ROYHUKDPSWRQ/#8.
7DOORZLQ/#-151%1 ,*(5 1RUWK#:\NH/#8.
3HHWHUV/#$1 8QLY1#&DWKROLTXH#GH#/RXYDLQ /HXYHQ/#%HOJLXP
3DVFKNH/#01:1 'HSW#RI#5DQJHODQG#(FRV\VWHP#6FLHQFH

&RORUDGR#6WDWH#8QLYHUVLW\
)RUW#&ROOLQV/#86$

0HLVVQHU/#51 &HQWUH#IRU#(QYLURQPHQWDO#5HVHDUFK
/HLS]LJ#0#+DOOH#/WG1/#/\VLPHWHUVWDWLRQ

)DONHQEHUJ/#*HUPDQ\

'URXLOORQ/#01 /DE#RI#6RLO#)HUWLOLW\#DQG#6RLO#%LRORJ\
.DWK1#8QLY1#/HXYHQ

+HYHUOHH/#%HOJLXP

&ULWFKOH\/#&11151)
&KDPEHUV/#%1-1

$'$6#6WRFNVILHOG 6WRFNVILHOG/#1RUWKXPEHUODQG/#8.

:XUEV/#$1 &HQWHU#$JULF1#/DQGVFDSH#)#/DQG#8VH#5HV1
,QVW1#/DQG#8VH#6\VWHPV#)#/DQGVFDSH#(FRO1

0�QFKHEHUJ/#*HUPDQ\

*URJDQ/#31 &UDQILHOG#8QLYHUVLW\/
,QVWLWXWH#RI#:DWHU#DQG#(QYLURQPHQW

6LOVRH/#8.

127(=#TXHVWLRQV#QXPEHUV#FRUUHVSRQG#WR#DQRWKHU#LQTXLU\1

4XHVWLRQ#5
:KHQ#ZDV#WKH# ODVW#WLPH#WKDW#\RX#+RU#\RXU#UHVHDUFK#JURXS,#ZHUH# LQYROYHG#ZLWK#UHVHDUFK#RQ#WKH#HI0
IHFW#RI#SKRVSKRURXV#RQ#DTXDWLF#RU#WHUUHVWULDO#HFRV\VWHPV"

0#ODVW#\HDU
0#4#WR#5#\HDUV#DJR
0#5#WR#8#\HDUV#DJR
0#8#WR#43#\HDUV#DJR
0#PRUH#WKDQ#43#\HDUV#DJR
0#QHYHU

.LUNKDP=# 2QJRLQJ/#EXW#QRW#3#LQ#LVRODWLRQ1
7DOORZLQ=# /DVW#\HDU1
3HHWHUV=# /DVW#\HDU1
3DVFKNH=# :H#KDYH#DQ#RQJRLQJ#SURMHFW# ORRNLQJ#DW# WKH#HIIHFWV#RI#FKURQLF#3#DGGLWLRQV# LQ#VHPLDULG

ZHVWHUQ#86#VDJHEUXVK#VWHSSH1#3ORWV#KDYH#KDG#DQQXDO#+DQG#RQJRLQJ,#DSSOLFDWLRQV#RI#3
IRU#QHDUO\#53#\HDUV1

0HLVVQHU=#6LQFH# 8# \HDUV=# UHZHWWLQJ# RI# IHQ# VRLOV># ODVW# 43# \HDUV=# O\VLPHWHU# VWXGLHV# UHJDUGLQJ# 3
OHDFKLQJ#ORVVHV#DQG#SURWHFWLRQ#RI#JURXQG#ZDWHU1

'URXLOORQ=# /DVW#\HDU1
&ULWFKOH\=# /DVW#\HDU1



:XUEV=# :H#KDYH#GRQH#UHVHDUFK#RQ#DEDQGRQHG#ILHOGV#RI#GLIIHUHQW#DJHV#+%ROG%#DEDQGRQHG#ILHOGV
53093#\HDUV#ROG/#%\RXQJ%#DEDQGRQHG#ILHOGV#8043#\HDUV#ROG,1#7KH# ILUVW#DQDO\VLV#DUH# IURP
4<<62<7#DQG#ZH#KDYH#WDNHQ#QHZ#VDPSOHV#ODVW#DQG#WKLV#\HDU1

*URJDQ=# 4#WR#5#\HDUV#DJR1

4XHVWLRQ#6
:DV#WKH#UHVHDUFK#GRQH#RQ#SKRVSKRURXV#LQ#VRLOV#+SUHYLRXVO\,#XVHG#IRU#DJULFXOWXUH"#,I#VR/#ZKDW#NLQG
RI#ODQG#XVH"

.LUNKDP=# D,#*UDVVODQG#0#KD\#PHDGRZV/#E,#DUDEOH#0#FHUHDOV
7DOORZLQ=# &XW#IRU#VLODJH/#FXW#IRU#KD\/#JUD]HG#E\#FDWWOH/#JUD]HG#E\#VKHHS
3HHWHUV=####*UDVVODQG#DQG#DUDEOH#ODQG
3DVFKNH=# 1R/#QDWLYH#VKUXE#FRPPXQLW\
0HLVVQHU=#3DVWXUH#DQG#DUDEOH#ODQG
'URXLOORQ=#:H#ZRUN#RQ#VRLOV#SUHYLRXVO\#XVHG# IRU#DJULFXOWXUDO#SXUSRVHV#DQG#DOVR#RQ# µQDWXUDO¶#HFR0

V\VWHPV1#.LQGV#RI#ODQG#XVH#LQFOXGH#IRUPHU#PDL]H#DQG#IRUPHU#LQWHQVLYH#JUDVVODQG1
&ULWFKOH\=# <HV/#DJUL0HQYLURQPHQW#VFKHPHV
:XUEV=# 0RVW#RI#WKH#\RXQJ#DEDQGRQHG#ZHUH#XVHG#IRU#DJULFXOWXUH1#)RU#WKH#%ROG%#DEDQGRQHG#ILHOGV

ZH#GR#QRW#NQRZQ#LQ#GHWDLO#IRU#DOO1
*URJDQ=# 0HGLWHUUDQHDQ#DQQXDO#JUDVVODQG/#L1H1#VHDVRQDO#SDVWXUH

4XHVWLRQ#7
:KLFK#PHWKRGV#ZHUH#XVHG#IRU#3#DQDO\VLV#+H1J1#WRWDO#3/#DYDLODEOH#3#DFFRUGLQJ#WR#VSHFLILF#PHWKRG,"

.LUNKDP=# $YDLODEOH#3/#2OVHQ#PHWKRG1
7DOORZLQ=# 7RWDO#3#+K\GUR[LGH#IXVLRQ,>#2OVHQ#H[WUDFWDEOH#3>#SK\WRDVVD\>#653#XSWDNH1
3HHWHUV=####('7$0DFHWDWH#0#H[WUDFWLRQ1
3DVFKNH=# 3#QRW#DQDO\VHG#RQ#D#UHJXODU#EDVLV1
0HLVVQHU=#$JULFXOWXUDO#VWDQGDUG#PHWKRGV#RI#*HUPDQ\#0#$YDLODEOH#3=#30&$/#DQG#30'/1
'URXLOORQ=# 6HYHUDO#PHWKRGV#ZHUH#XVHG# IRU#30DQDO\VLV=#$QLRQ#PHPEUDQH#H[WUDFWDEOH#3>#2OVHQ#3>

([WUDFWLRQV#ZLWK#+52#DQG#GLOXWH#VDOW#VROXWLRQV>#6RLO#VROXWLRQ#3=#053#DQG#7'3>#+HGOH\
IUDFWLRQDWLRQ#RI#VRLO#3>#(0YDOXHV/# LVRWRSLF#H[FKDQJH#NLQHWLFV#ZLWK#653>#7RWDO#RUJDQLF#VRLO
3>#7RWDO#VRLO#3>#0LFURELDO#31

&ULWFKOH\=# 2OVHQ#3>#UHVLQ#H[WUDFWDEOH#31
:XUEV=# :H#KDYH#GDWD#RI#WKH#WRWDO#1/#WRWDO#&/#3/#.#DQG#S+1#6RLOV#ZHUH#H[WUXGHG#XVLQJ#WKH#GRXEOH

ODFWDWH#H[WUDFWLRQ#PHWKRG/#3#ZDV#GHWHUPLQHG#XVLQJ#WKH#DVFRUELF#DFLG#PHWKRG#DQG#.#E\
HPLVVLRQ# VSHFWURVFRS\1#7KH# WRWDO#1# DQG# WRWDO#&# FRQWHQW#ZHUH# GHWHUPLQHG# XVLQJ# HOH0
PHQWDO#DQDO\VLV#+/(&2/#&16#5333,#E\# LQIUDUHG#GHWHFWLRQ#DIWHU#GU\#FRPEXVWLRQ#DFFRUG0
LQJ# WR#',1# ,62#437<7#+4<<7,1#6RLO#S+#PHDVXUHG# LQ#D#314#Q#.&O#EXIIHU#DW#D#UDWLR#RI#4#=
5181#2QO\#IRU#VRPH#ILHOGV#ZH#KDYH#GDWD#RI#WRWDO#31

*URJDQ=# 7RWDO#.MHOGDKO#3>#2OVHQ#31

4XHVWLRQ#8
'R#\RX#WKLQN#WKDW#D#KLJK#3#FRQWHQW#RI#D#VRLO#KDV#D#QHJDWLYH#LPSDFW#RQ#SRVVLELOLWLHV#IRU#QDWXUH#GHYHO0
RSPHQW#RU#UHVWRUDWLRQ#RQ#+IRUPHU,#DJULFXOWXUDO#VRLOV"

.LUNKDP=# <HV1
7DOORZLQ=# $EVROXWHO\$$$
3HHWHUV=# <HV#HVSHFLDOO\#LQ#VRLOV#ZHOO#SURYLGHG#LQ#RUJDQLF#PDWWHU#DQG#WKXV#LQ#RUJDQLF#QLWURJHQ1
3DVFKNH=# ,W*V#FHUWDLQO\#SRVVLEOH/#EXW#ZH#KDYH#QRW#VHHQ#DQ\#DGYHUVH#HIIHFWV#LQ#RXU#VWXG\1



0HLVVQHU=#<HV1
'URXLOORQ=# <HV1
&ULWFKOH\=# 3UREDEO\1#2XU#ZRUN#KDV#VKRZQ#UHODWLRQVKLSV#EHWZHHQ#YHJHWDWLRQ#DQG#H[WUDFWDEOH#3/#EXW

ZH#KDYH#QRW#LQYHVWLJDWHG#FDXVDO#UHODWLRQVKLSV1
:XUEV=# <HV>#KHUH#DUH#VRPH#GHWDLOV1#,Q#RXU#LQYHVWLJDWLRQV#WKH#JURXS#RI#WKH#ROG#DEDQGRQHG#ILHOGV

ZH#FRXOG#VKRZQ#WKH#VWURQJHVW#LQWHUDFWLRQV#EHWZHHQ#VRLO#SDUDPHWHUV#DQG#VSHFLHV#RFFXU0
UHQFH#IRU#WKH#SRWDVVLXP#DQG#SKRVSKRUXV#FRQFHQWUDWLRQV#LQ#WKH#VRLO1#7KH#RFFXUUHQFH#DQG
DEXQGDQFH#RI#(O\PXV#UHSHQV#DQG#&LUVLXP#DUYHQVH#EHVW#FRUUHODWHG#ZLWK#HOHYDWHG#FRQ0
FHQWUDWLRQV# RI# WKHVH# QXWULHQWV1# # &DODPDJURVWLV# HSLJHMRV# DV# UHJLRQDOO\# W\SLFDO# UXGHUDO
VSHFLHV#RI#WKH#DULG#JUDVVODQGV#ZDV#FRUUHODWHG#WR#KLJK#SRWDVVLXP#DQG#SKRVSKRUXV#FRQ0
FHQWUDWLRQV#RI#DFLG#VRLOV1
7R#D# ODUJH#H[WHQW/#PDQ\#RI# WKH#DIRUHPHQWLRQHG# UHODWLRQVKLSV#ZHUH#DOVR# IRXQG#RQ# WKH
\RXQJ#DEDQGRQHG#ILHOGV1#)RU#WKH#;40SORW#GDWD#VHW#ZDV#REVHUYHG#WKDW#WKH#UXGHUDO#VSHFLHV
OLNH#(O\PXV#UHSHQV/#5XPH[#DFHWRVD#DQG#$UWHPLVLD#YXOJDULV#DV#ZHOO#DV#VRPH#ZHHG#VSH0
FLHV#OLNH#6WHOODULD#PHGLD#DQG#$SHUD#VSLFD0YHQWL/#ZHUH#SRVLWLYHO\#UHODWHG#WR#D#KLJK#OHYHO#RI
SRWDVVLXP#DQG#SKRVSKRUXV#LQ#VRLO#HYHQ#XQGHU#DFLG#FRQGLWLRQV1
3RWDVVLXP#DQG#SKRVSKRUXV#ULFKQHVV#LQ#VRLOV#ZLWK#D#ORZ#S+0YDOXH#ZDV#PRVW#VWURQJO\#FRU0
UHODWHG#ZLWK# WKH#YDULDWLRQ# LQ#VSHFLHV#FRPSRVLWLRQ# IRU#\RXQJ#DQG#ROG#DEDQGRQHG# ILHOGV1
0RVW#RI# WKH#GRPLQDWLQJ#UXGHUDO#SODQWV/#VXFK#DV#(O\PXV# UHSHQV# +4XDFN#*UDVV,/#7DUD[0
DFXP#RIILFLQDOH#+'DQGHOLRQ,/#DQG#&LUVLXP#DUYHQVH#+&DQDGD#WKLVWOH,#ZHUH#SRVLWLYHO\#FRU0
UHODWHG#ZLWK#HOHYDWHG#SRWDVVLXP#RU#SKRVSKRUXV# OHYHOV# LQ# WKH#VRLO#DQG#KLJK#S+0YDOXHV1
6SHFLHV#RI#WKH#DULG#DQG#VHPL0DULG#JUDVVODQGV/#VXFK#DV#)HVWXFD#RYLQD#DQG#+HOLFKU\VXP
DUHQDULXP/#GHPRQVWUDWHG#D#QHJDWLYH#FRUUHODWLRQ# LQ#UHODWLRQ# WR# WKH#VDPH# IDFWRU#FRPELQ0
DWLRQV1#2Q#ROG#DEDQGRQHG#ILHOGV#WKH#S+0YDOXH#DQG#WKH#UHODWLRQV#EHWZHHQ#WKH#SRWDVVLXP
DQG# SKRVSKRUXV# FRQFHQWUDWLRQV# DSSHDU# WR# EH# ZHOO0FRUUHODWHG# ZLWK# WKH# GLIIHUHQWLDWLRQ
EHWZHHQ# WKH#PDLQ#YHJHWDWLRQ# W\SHV># WKH#$UUKHQDWKHUXP#HODWLXV#DQG# WKH#)HVWXFD#RYLQD
PHDGRZV1

*URJDQ=# <HV/#EHFDXVH#LW#LV#UHODWLYHO\#UHFDOFLWUDQW/#GLIILFXOW#WR#UHPRYH#E\#ELRORJLFDO#PHDQV1

4XHVWLRQ#9
5HYLHZLQJ#WKH#OLWHUDWXUH#OHDGV#WR#WKH#SUHOLPLQDU\#FRQFOXVLRQ#WKDW#+LI#WRR#PXFK#3#LV#D#SUREOHP,=
+4,#UHPRYLQJ#WKH#SORXJK#OD\HU#LV#WKH#EHVW#ZD\#WR#UHPRYH#3#IURP#D#JLYHQ#ORFDWLRQ
+5,#UHPRYLQJ#WKH#WRS#VRLO#+FD1#8#FP,#LV#RQO\#XVHIXO#LQ#SHDW#VRLOV/#DQG
+6,#*PLQLQJ*#3#>FURSSLQJ#ZLWKRXW#3#IHUWLOL]DWLRQ@#ZLOO#QRW#OHDG#WR#UHVXOWV#RQ#VKRUW#WHUP

:KDW#LV#\RXU#RSLQLRQ#RI#WKLV#SUHOLPLQDU\#FRQFOXVLRQ"

.LUNKDP=# $JUHH#ZLWK#4#DQG#6/#EXW#UHPRYLQJ#WRS#8#FP#+5,#FDQ#EH#XVHIXO#LQ#VRLOV#RWKHU#WKDQ#SHDW/#,
WKLQN#+H1J1#FDOFDUHRXV,1

7DOORZLQ= +4, :H# IRXQG# WKDW# UHPRYLQJ# WKH# SORXJK# OD\HU#ZDV# VXFFHVVIXO# SURYLGLQJ# WKDW# WKH# UH0
PDLQLQJ#VRLO#KDG#D#YHU\#ORZ#3#VWDWXV# L1H1#ZDV#HTXLYDOHQW#WR#WKH#3#VWDWXV#RI#VRLOV#RI
VHPL0QDWXUDO#JUDVVODQGV1

+5, :H#KDYH# IRXQG# WKDW#UHPRYLQJ# WKH# WRS#VRLO#+FD1#8#FP,#FDQ#EH#ZRUWKZKLOH#RQ#VRPH
DOOXYLDO#VRLOV1

+6, :H#KDYH#RQJRLQJ#ZRUN#RQ#WKLV#0#WKHUH#PD\#EH#ZD\V1
3HHWHUV=# +4,#2.>#+5,#QR#DOVR#LQ#QRUPDO#JUDVVODQG#VRLOV#+6,#2.1
3DVFKNH=# 1R#RSLQLRQ1
0HLVVQHU=# +4,# ,V#D#SRVVLELOLW\#EXW#VHHPV#QRW#WR#EH#UHDOLVWLF#LQ#SUDFWLFH1

+6, 0LQLQJ# LV#RIWHQ#UHFRPPHQGHG#DQG# LV# IRU#PH# IURP# WKH#SRLQW#RI#SURWHFWLRQ# WKH#HQYL0
URQPHQW# WKH#EHVW#ZD\/#EXW# ,#KDYH#QR#H[SHULHQFHV#DERXW# WKH#HIIHFWLYHQHVV#RI# WKH
PHDVXUH1



'URXLOORQ=# ,W#VKRXOG# ILUVW#EH# UHFRJQLVHG# WKDW# WKH# UHVXOWV#REWDLQHG#E\# UHPRYDO#RI#H[FHVV#3#ZLOO#GH0
SHQG#RQ#IRUPHU#ODQG#XVH#DQG#WKDW#WKLV# LQ#WXUQ#ZLOO#FRQVWUDLQ#WKH#GHJUHH#RI#QDWXUH#UHVWR0
UDWLRQ#SRVVLEOH1
5HPRYDO#RI# WKH#SORXJK# OD\HU#PLJKW#EH#D# WKHRUHWLFDO#VROXWLRQ1#0RVW#RI# WKH# WLPH/# WKH#H[0
FHVV#3#IHUWLOLVDWLRQ#RQO\#DIIHFWV#WKH#WRS#630FP1#6HULRXV#GUDZEDFNV#DUH#WKDW#+4,#FRVWV#DUH
YHU\#KLJK>#+5,#HIIHFWLYHQHVV#LV#QRW#JXDUDQWHHG1#,W#UHPDLQV#KDUG#DQG#PD\EH#LPSRVVLEOH#WR
SUHGLFW# WKH#RXWFRPH1#5HJHQHUDWLQJ# VSHFLHV#PD\# EH# XQH[SHFWHG# RU# XQZDQWHG# IRU# WKH
SUHFRQFHLYHG# +GHVLUHG,#QDWXUH# W\SH># +6,# WKH#VHHGEDQN# 0# LI#DQ\# 0#ZLOO#EH#FRPSOHWHO\# UH0
PRYHG1
5HPRYLQJ#WRS#VRLO#LV#XVHIXO#LQ#SHDW#VRLOV/#EXW#FDUH#PXVW#EH#WDNHQ#WR#PDLQWDLQ#WKH#VHHG0
EDQN#E\#QRW#UHPRYLQJ#WRR#PXFK#WRS#VRLO1#(YHQ#VR/#WKH#YHJHWDWLRQ#VWUXFWXUH#DIWHU#UHVWR0
UDWLRQ# ZLOO# EH# GLIIHUHQW# WKDQ# EHIRUH/# DVVXPLQJ# WKDW# WKH# RULJLQDO# VLWXDWLRQ# LV# NQRZQ1
5HPRYLQJ#WKH#WRS#VRLO#DFFHOHUDWHV#WKH#GHFOLQH#RI#ELRPDVV#SURGXFWLRQ#E\#DSSUR[LPDWHO\
43# WR#48#\HDUV# LQ#FRPSDULVRQ#ZLWK#3#PLQLQJ1# #%HVW# UHVXOWV#DUH#REWDLQHG#ZLWK#3#PLQLQJ
DIWHU# WRS#VRLO#UHPRYDO# WR# UHGXFH#ELRPDVV#SURGXFWLRQ# LQ# WKH#FDVH#RI#SHDW#VRLOV1# #0LQLQJ
DORQH# LV#QRW#HIIHFWLYH# LQ# WKH#VKRUW# WHUP/#EXW#RQH#PLJKW#ZRQGHU# LI#VKRUW0WHUP# UHVXOWV#DUH
UHDOO\#QHFHVVDU\111#:H#DOVR#GR#ZRUN#LQ#WURSLFDO/#ORZ#IHUWLOLW\#VRLOV# LQ#D#GHYHORSPHQW#FRQ0
WH[W#DQG#KDYH#VWURQJ#IHHOLQJV#DJDLQVW#UHPRYLQJ#WRS#VRLO1

&ULWFKOH\=# +4,# 7UXH/#EXW#LPSUDFWLFDO1
+5,# <HV#IRU#XQFXOWLYDWHG#JUDVVODQG#EXW#VRLO#3#DFFXPXODWHV#DW#GHHSHU#WKDQ#8#FP#LQ#FXOWL0

YDWHG#SHDW\#VRLOV1
+6,# 3UREDEO\1

:XUEV= 7KH#YHJHWDWLRQ#RQ#WKH#\RXQJ#DEDQGRQHG#ILHOGV# LQ#RXU# LQYHVWLJDWLRQ# LV# MXVW#DW#WKH#WUDQVL0
WLRQ# WR# WKH# %EXLOGLQJ#SKDVH%/#ZKHUH#HYROXWLRQDU\# IRUFHV#EHJLQ# WR#SUHGRPLQDWH1#0RVW#RI
WKH#LQYHVWLJDWHG#VLWHV#RI#WKH#\RXQJ#DEDQGRQHG#ILHOGV#DUH#VWLOO#GRPLQDWHG#E\#UXGHUDO#VSH0
FLHV#RU#VSHFLHV#RI#FXOWLYDWHG#PHDGRZV#DQG#SDVWXUHV1#7KH#SUHGRPLQDWLRQ#RI# WKHVH#VSH0
FLHV# LV/# LQ# QDWXUH# PDQDJHPHQW# SUDFWLFH/# RIWHQ# LQWHUSUHWHG# DV# DQ# HIIHFW# RI# VLWH
HXWURSKLFDWLRQ/#HVSHFLDOO\#QLWURJHQ#HQULFKPHQW/#ZKLFK#PD\#EH# OLQNHG# WR# IRUPHU#DJULFXO0
WXUDO#XVHV/#DLU#HPLVVLRQV/# RU# SRLQW# VRXUFH# SROOXWLRQ1#+LJK# SRWDVVLXP# DQG# SKRVSKRUXV
FRQFHQWUDWLRQV#DV#ZHOO#DV#KLJK#S+0YDOXHV#+DV#W\SLFDO#IRU#DUDEOH# ODQG,/#DSSHDU#WR#EH#DG0
YDQWDJHRXV#IRU#WKH#SUHGRPLQDWLRQ#RI#UXGHUDO#VSHFLHV#DQG#VSHFLHV#RI#WKH#GU\/# IDOVH#RDW0
JUDVV#PHDGRZV# IRU#ERWK#ROG#DQG#\RXQJ#DEDQGRQHG# ILHOGV1#7KH#RFFXUUHQFH#RI#PRVW#RI
WKH#SUHGRPLQDWH#UXGHUDO#VSHFLHV/#VXFK#DV#(O\PXV#UHSHQV/#&LUVLXP#DUYHQVH#RU#$UWHPLVLD
YXOJDULV/#VKRXOG#EH#UHJDUGHG#DV#DQ#HIIHFW#RI# WKH# LQLWLDO#GHYHORSPHQW#RI# WKH#DEDQGRQHG
ILHOGV1# 7RJHWKHU#ZLWK# KLJKO\# HIILFLHQW# SURSDJDWLRQ# WHFKQLTXHV# DQG# D# KLJK# FRPSHWLWLYH
DELOLW\/# WKHVH#VSHFLHV#FRXOG#GRPLQDWH# WKH#YHJHWDWLRQ#FRPSRVLWLRQ#RI#DEDQGRQHG# ILHOGV
IRU#43#WR#53#\HDUV1#)RU#ROG#YLQH\DUGV/#(U]#+4<<9,#DVVXPHV#D#54#0#WR#750\HDU#WLPH#SHULRG
IRU# WKH# UHGXFWLRQ#RI# WKH#HOHYDWHG#SRWDVVLXP#DQG#SKRVSKRUXV# FRQWHQWV# WR# WKH# OHYHO# RI
W\SLFDO/#VHPL0DULG#FDOFDUHRXV#JUDVVODQGV1
%\# WKH#DEDQGRQPHQW#RI#DUDEOH# ODQG/#DW# ILUVW# LW#VHHPV# LQ#SULQFLSOH#SRVVLEOH# WR#FRPSHQ0
VDWH#GHILFLWV# LQ# WKH#RFFXUUHQFH#RI#VHPL0QDWXUDO#ELRWRSHV1#)RU# WKH#DWWDLQPHQW#RI#GHILQLWH
HFRORJLFDO#DLPV#LW#VHHPV#QHFHVVDU\#WKH#DUHD#FKRLFH#DQG#WKH#PDQDJHPHQW#WR#OLQH#XS#WR
WKH#DLP#RI#UHVWRUDWLRQ1#$W# WKLV# WKH#HVWLPDWLRQ#RI# WKH#YHJHWDWLRQ#GHYHORSPHQW#RI#VLQJOHV
DUHDV#RU#WKH#FRPSDULVRQ#RI#WKH#UHVWRUDWLRQ#SRWHQWLDO#DQG#WKH#VLWH#FRQGLWLRQV#RI#WKH#DUHDV
LV#RI#JUHDW#LPSRUWDQFH1#7KH#DUHD#FKRLFH#VKRXOG#EH#FDUULHG#RXW#PRUH#WDUJHW0VHHNLQJ1#7KH
HIIRUW# OLVWHG#DERYH# LVQ*W# ILQDQFLHU#FDVK# IRU#PDQ\#DUHDV# LQ#RXU#RSLQLRQ1#$W# WKH#PRVW# IRU
VRPH#DUHDV# MXVWLILHG1#6RPHWLPHV#DUH# UXGHUDO# VSHFLHV# LQ#D#PDQQHU#SRRU# ODQGVFDSH# D
JUHDW#EHQHILW1

*URJDQ=# +6,#,V#XQOLNHO\#WR#EH#VXFFHVVIXO/#+4/5,#GHSHQG#RQ#VRLO#W\SH1



4XHVWLRQ#43
,I#WRR#PXFK#3#LV#D#SUREOHP#RQ#D#JLYHQ#ORFDWLRQ/#GR#\RX#WKLQN#WKDW#WKHUH#DUH#RWKHU#RSWLRQV#WR#UHGXFH
WKH#3#FRQWHQW2DYDLODELOLW\#EHVLGHV#WKH#RSWLRQV#PHQWLRQHG#DERYH#+UHPRYLQJ#WKH#SORXJK# OD\HU#RU# WKH
WRS#VRLO/#RU#*PLQLQJ*#RI#3,"

.LUNKDP=# /RFNLQJ#XS#ZLWK#LURQ#FRPSRXQGV#PD\#EH#D#SRVVLELOLW\
7DOORZLQ=# 8VH#RI#VRLO#DPHQGPHQWV#KDV#SURYHG#XVHIXO1
3HHWHUV=# :H#GHYHORS#DOVR#D#SURGXFW#IL[LQJ#3#+LURQ#R[LGHV,1
3DVFKNH=# 1R#RSLQLRQ1
0HLVVQHU=# ,#DP#VXUH#EXW#,#GRQ*W#KDYH#D#VROXWLRQ>#PD\#EH#WKH#VHOHFWLRQ#RI#VSHFLDO#SODQWV#ZKLFK#DUH

DEOH#WR#WDNH#XS#WKH#31
'URXLOORQ=# 1R/#DGGLQJ#VXEVWDQFHV#OLNH#)H0VDOWV#DUH#QRW#FRQVLGHUHG#DWWUDFWLYH#VROXWLRQV1
&ULWFKOH\=# &KHPLFDO#DPHOLRUDWLRQ#FRXOG#ZRUN#EXW#SUREOHPV#RI#UHGXFLQJ#VRLO#S+#DQG#RWKHU#HQYLURQ0

PHQWDO#HIIHFWV#PD\#RFFXU1
:XUEV=# )RU#D#VKRUW#WLPH#SHULRG/#,#WKLQN#QRW1
*URJDQ=# +RZ#DERXW#DOXPLQXP#VXOIDWH# WR#VHTXHVWHU# WKH#31# ,#NQRZ# WKDW# LQ#VRPH#FDVHV/# WKLV#FDQ

OHDG#WR#D#VXEVHTXHQW#DFLGLW\#SUREOHP1

4XHVWLRQ#<
:H#DOVR# FRQFOXGH# IURP# WKH# OLWHUDWXUH# WKDW# LQFUHDVLQJ# WKH#ZDWHU# WDEOH# OHDGV# WR# DQ# LQFUHDVH# LQ#3
DYDLODELOLW\#IRU#SODQWV>#GR#\RX#DJUHH#ZLWK#WKLV#FRQFOXVLRQ"

.LUNKDP=# <HV1
7DOORZLQ=# <HV/#EXW#LW#FDQ#DOVR#OHDG#WR#D#UHGXFWLRQ#LQ#WRWDO#VRLO#3#VR#WKDW#ZLWK#WLPH#DQG#SURYLGLQJ#WKH

ZDWHU# LV#QRW#30ULFK# UDLVHG#ZDWHU# WDEOHV#FRXOG# OHDG# WR# UHGXFHG#3#DYDLODELOLW\1# ,#DVVXPH
WKDW# WKH# UHGXFWLRQ# LQ# WRWDO#3# LQ# UHVSRQVH# WR# UDLVHG#ZDWHU# WDEOH# FRQGLWLRQV#ZDV#GXH#DW
OHDVW#LQ#SDUW#WR#LQFUHDVHG#OHDFKLQJ/#EXW#WKLV#LV#VRPHWKLQJ#WKDW#ZH#QHHG#WR#ORRN#LQWR#+LI#ZH
FDQ#JHW#WKH#IXQGLQJ,1

3HHWHUV=# <HV#EXW#LW#GHFUHDVHV#DOVR#QLWURJHQ#DYDLODELOLW\#DQG#WKDW#LV#JRRG#RI#FRXUVH1
3DVFKNH=# 2QO\#RQ#WKH#YHU\#VKRUW#WHUP1#/RQJHU#WHUP#UHVXOWV#ZLOO#EH#D#VKLIW#LQ#SODQW#FRPPXQLW\#FRP0

SRVLWLRQ1
0HLVVQHU=#<HV/#VHH#RXU#RZQ#UHVXOWV1
'URXLOORQ=# ,QFUHDVLQJ# WKH#ZDWHU# WDEOH# LV#JHQHUDOO\# FRQVLGHUHG# WR#HQKDQFH# WKH# UHGXFWLRQ# RI# IHUULF

LURQ#WR#IHUURXV#LURQ/#DQG#KHQFH#WR#PRELOLVH#31##$Q#H[FHSWLRQ#PLJKW#EH#WKH#YHU\#SDUWLFXODU
FDVH#RI#UHVWRULQJ#WKH#FDOFLXP#ULFK#VHHSDJH#LQ#D#FDOFLXP#ULFK#HFRV\VWHP1##,I#WKH#HFRV\V0
WHP#LV#UDWKHU#FDOFLXP#SRRU/#DJDLQ#UHVWRULQJ#WKH#VHHSDJH#LV#QRW#IDYRXUDEOH1

&ULWFKOH\=# 0D\EH/#EXW#LV#WKLV#XQLYHUVDO/#DQG#ZKDW#PHFKDQLVP#LV#LQYROYHG"
:XUEV=# :H#KDYH#QR#H[SHULHQFH#ZLWK#ZHW#VRLOV1
*URJDQ=# 'R#QRW#NQRZ1

4XHVWLRQ#44
:KDW#DUH/# LQ#\RXU#RSLQLRQ/# WKH#PDMRU#UHVHDUFK# WRSLFV#RI#SUHVHQW# LQWHUHVW#UHJDUGLQJ# WR#SKRVSKRUXV
DQG#QDWXUH#GHYHORSPHQW#RU#UHVWRUDWLRQ"

.LUNKDP=# +4,#+RZ#WR#GHSOHWH/#+5,#WDUJHWLQJ#UHVWRUDWLRQ#RQ#EDVLV#RI#VRLO#3#FRQWHQW#+6,#LPSOLFDWLRQ#RI
KLJK#VRLO#3#IRU#VSUHDG#RI#OHJXPHV#DQG#FRQVHTXHQW#HIIHFWV#RQ#SODQW#VSHFLHV#GLYHUVLW\1

7DOORZLQ=# 2XU#NQRZOHGJH#RI#WKH#VRLO#SURFHVVHV#DQG#KRZ#ORZ#VRLO#3#DYDLODELOLW\#LQIOXHQFHV#WKH#IXQF0
WLRQLQJ#RI#VSHFLHV0ULFK2VHPL0QDWXUDO#JUDVVODQGV#LV#IDU#IURP#FRPSOHWH1

3HHWHUV=# 0



3DVFKNH=# Q#RXU#H[SHULHQFH/# WKH#HIIHFWV# RI#3# RQ#1# F\FOLQJ# KDYH#PRUH# RI# DQ# LQIOXHQFH# RQ# SODQW
FRPPXQLW\#FRPSRVLWLRQ#WKDQ#WKH#GLUHFW#HIIHFWV#RI#31

0HLVVQHU=# +4,#5HGXFWLRQ#RI#3#LQSXW#LQWR#WKH#VXUIDFH#ZDWHU#ZLWK#VXUIDFH#UXQRII#+HURVLRQ,/#+5,#UHGXF0
WLRQ#RI#3#OHDFKLQJ#IURP#VRLOV#ZLWK#KLJK#HQULFKPHQW#RI#VRLO#LQ#WKH#WRS#OD\HU/#+6,#UHZHWWLQJ#RI
IHQ#VRLOV#0#GHYHORSPHQW#RI#VWUDWHJLHV#IRU#VXVWDLQDEOH#UHVWRUDWLRQ1

'URXLOORQ=# 0DLQ#UHVHDUFK# WRSLFV# WR#EH#SHUVXDGH#DUH#+4,#FKDUDFWHULVDWLRQ#RI#3#SRROV# LQ#VRLO#DQG#RI
VSHFLDWLRQ# RI#3# LQ# VRLO# VROXWLRQ># +5,# GHILQLQJ# WKH#PHDQLQJ# RI# µDYDLODEOH¶# 3# SRROV# DQG
µDYDLODELOLW\¶#RI#QXWULHQWV>#+6,#JHW#D#JULS#RQ#3#PLQHUDOLVDWLRQ#DQG#RWKHU#3#DYDLODELOLW\#UHJX0
ODWLQJ#SURFHVVHV>#+7,#REWDLQ#PRUH#LQVLJKW#LQ#WKH#PXWXDO#UHODWLRQVKLS#EHWZHHQ#1/#3#DQG#.
F\FOHV1

&ULWFKOH\=# :KHWKHU#UHVWRUDWLRQ#LV#LQ#IDFW#SRVVLEOH#ZKHUH#VRLO#3#LV#KLJK/#DQG#ZKHWKHU#VRLO#3#SHU#VH#LV
DOZD\V#WKH#FDXVDO#IDFWRU1

:XUEV=# +LJK#SKRVSKRUXV#DQG#SRWDVVLXP#OHYHOV#DSSHDU#WR#H[WHQG#WKH#SHULRG#ZKLFK#UXGHUDO#VSH0
FLHV#SUHGRPLQDWH#RU#DW#OHDVW#PRGLI\#YHJHWDWLRQ#GHYHORSPHQW#IRU#D#PHGLXP#WHUP#SHULRG1
,Q#PRGHOLQJ#WKH#YHJHWDWLRQ#GHYHORSPHQW#WKHUH#VKRXOG#EH# LQFOXGHG#WKH#SKRVSKRUXV#DQG
SRWDVVLXP#FRQWHQW1#:H#VKRXOG#NQRZ#PRUH#DERXW#WKH#LQWHUDFWLRQV#EHWZHHQ#WKH#SKRVSKR0
UXV#DQG#SRWDVVLXP#FRQWHQWV#RU#QXWULHQW#FRQWHQWV# LQ#JHQHUDO#DQG# WKH#YHJHWDWLRQ#GHYHO0
RSPHQW# RQ# DEDQGRQHG# ILHOGV# DQG#ZK\# WKH# UHGXFWLRQ# RI# WKH# KLJK# FRQWHQWV# DUH# XQGHU
FHUWDLQ#FRQGLWLRQV#VORZO\1

*URJDQ=# &DQ#VSHFLHV# WKDW#H[XGH# UHODWLYHO\#KLJK#SKRVSKDWDVHV#VROXELOLVH#VXIILFLHQW#3# WR#VLJQLIL0
FDQWO\#HQKDQFH#LWV#UHPRYDO#E\#SODQW#KDUYHVWLQJ"

4XHVWLRQ#46
&DQ#\RX#UHFRPPHQG#VSHFLILF#UHVHDUFK#DUWLFOHV#RU#UHSRUWV#RQ#WKLV#WRSLF"

%UROO/#*1#)#.10)1#6FKUHLEHU1#4<<61#$XVZLUNXQJHQ#GHU#6WLOOHJXQJ#YRQ#*U�QODQG06WDQGRUWHQ#DXI#GLH
SIODQ]HQYHUI�JEDUHQ#*HKDOWH# DQ# 3KRVSKDW# XQG# .DOLXP1#0LWWHLOXQJHQ# GHU# 'HXWVFKHQ
%RGHQNXQGOLFKHQ#*HVHOOVFKDIW/#:5=:60:91

&ULWFKOH\/#&11151/#&KDPEHUV/#%1-1/#)RZEHUW/#-1$1/#6DQGHUVRQ/#51$1/#%KRJDO/#$1#)#5RVH/#61&1#$V0
VRFLDWLRQ#EHWZHHQ# ORZODQG#JUDVVODQG#SODQW#FRPPXQLWLHV#DQG#VRLO#SURSHUWLHV1#%LRORJLFDO
&RQVHUYDWLRQ/#LQ#UHYLVLRQ1

&ULWFKOH\/#&11151/#&KDPEHUV/#%1-1/#)RZEHUW/#-1$1/#%KRJDO/#$1/#5RVH/#61&1#)#6DQGHUVRQ/#51$1#3ODQW
VSHFLHV#ULFKQHVV/#IXQFWLRQDO#W\SH#DQG#VRLO#SURSHUWLHV#RI#JUDVVODQGV#DQG#DOOLHG#YHJHWDWLRQ
LQ#(QJOLVK#(QYLURQPHQWDOO\#6HQVLWLYH#$UHDV1#*UDVV#)#)RUDJH#6FLHQFH/#LQ#UHYLVLRQ1

(U]/#61#4<<91#6XN]HVVLRQ#YRQ#:HLQEHUJVEUDFKHQ0#(LQIO�VVH#YRQ#.DOLXP#XQG#3KRVSKDW#VRZLH#GHV
%UDFKHDOWHUV1#1DWXUVFKXW]#XQG#/DQGVFKDIWVSODQXQJ#5;=4<0581

*LOEHUW/#-1# 53331#+LJK#VRLO#SKRVSKRUXV#DYDLODELOLW\#DQG# WKH# UHVWRUDWLRQ#RI# VSHFLHV0ULFK#JUDVVODQG1
7KHVLV#+3K1',/#&UDQILHOG#8QLYHUVLW\#DW#6LOVRH

*OHPQLW]/#01/#:XUEV/#$1#)#'LHNPDQQ/#01#4<<;1#%HGHXWXQJ#YRQ#%RGHQUHDNWLRQ#XQG#1lKUVWRIIJH0
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