NYDUWDO




JRUNODULQJ WLO UDSSRUWHAQ

3i GHQ HNVWUDRUGLQ¢UH JHQHUDOIRUVDPOLQJHQ L .RQJVEHUJ *UXSSHQ $6% MDQXDU EOH XWVNLOOHOVHQ DY .RQJVEHUJ ODULWLPH IRUPHOW
YHGWDWW .RQJVEHUJ ODULWLPH $6%$ EOH E'UVQRWHUW VRP HW VHOYVWHQGLJ VHOVNDS Sj 2VOR % UV DSULO .RQJVEHUJ ODULWLPH YDU GHUPHG
HQ GHO DY NRQVHUQHW L GH I"'UVWH GDJHQH DY DQGUH NYDUWDO

, KHQKROG WLO JMHOGHQGH UHJQVNDSVUHJOHU SUHVHQWHUHY .RQJVEHUJ ODULWLPH VRP DYKHQGHW YLUNVRPKHW 7DOOHQH Sj VLGHQH e RPIDWWHU GHUIRU
NXQ NRQVHUQHWYV YLGHUHI"UWH YLUNVRPKHW VHOY RP .RQJVEHUJ ODULWLPH YDU HQ GHO DY NRQVHUQHW IUHP WLO QRWHULQJHQ DSULO 6H QRWH
IRU Q¢UPHUH EHVNULYHOVH DY KYRUGDQ .RQJVEHUJ ODULWLPH HU LONOXGHUW L UHJQVNDSVRSSVWLOOLQJHU RJ QRWHU

.21*6%(5* HU RUJDQLVHUW RJ UDSSRUWHUHV JMHQQRP GH WUH GLYLVMRQHQH 'HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWXUHV RJ 'LVFRYHU\ 6RP

I"OJH DY NRQVHUQHWY "NWH IRNXV Sj -RLQW 9HQWXUHV -9 RJ DQGUH SDUWQHUVNDS KDU GLYLVMRQHQH HW KHOKHWOLJ DQVYDU IRU RSSI"0OJLQJ DY GLVVH
5DSSRUWHULQJHQ DY LQQWHNWHU (%,7'$ (%,7 RUGUHLQQJDQJ RJ RUGUHUHVHUYH LQNOXGHUHU GHUIRU SURSRUVMRQDOH WDOO IUD -RLQW 9HQWXUHV GHU
NRQVHUQHW KDU HQ SURVHQW HLHUDQGHO RJ EHW\GHOLJ RSHUDVMRQHOO LQQIO\WHOVH 'HWWH RPIDWWHU EODQW DQQHW .RQJVEHUJ 6DWHOOLWH 6HUYLFHV
.6$7 L 'LVFRYHU\ RJ NWD 1DYDO 6\VWHPV .7% L '"HIHQFH 6\VWHPV

, GHQQH NYDUWDOVUDSSRUWHQ LQNOXGHUHU DOOH WDOO IUHP WLO NDSLWWHOHW k7DOO RJ QRWHUw PHG PLQGUH DQQHW HU DQJLWW SURSRUVMRQDOH WDOO IRU GLVVH
VHOVNDSHQH 'H RPDUEHLGHGH WDOOHQH HU GHILQHUW VRP DOWHUQDWLYH UHVXOWDWP{O 'HQQH UDSSRUWHULQJIJHQ ELGUDU WLO EHGUH VDPVYDU PHOORP LQWHUQ
RJ HNVWHUQ UDSSRUWHULQJ RJ JLU HW PHU WUDQVSDUHQW Q\DQVHUW RJ KHOKHWOLJ ELOGH DY NRQVHUQHWY YLUNVRPKHW RJ VDPOHGH UHVXOWDWHU

5DSSRUWHULQJVSULQVLSSHQH EOH LQQI'UW IUD RJ PHG I"'UVWH NYDUWDO RJ YLGHUHI"UHV L GHQQH UDSSRUWHQ

.21*6%(5* o NYDUWDO KDOYIDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU
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21%6%(5*

21*6%(5* OHYHUHU HW VWHUNW DQGUHMNMYOHLBWD & RibG p* MW vL LQGXVWULOHGHUH IRUVY
RPVHWQLQJ RJ JRG O QQVRPKHW $NWIREBRAMIW HIONP PP KUNLORIL VHU “NHQGH VDPDUEHLG

UPHG KD QLVHULOQJ DY VIVWHPHU RJ O'VQLQJHU 'H\
O"SHW DY NYDUWDOHW VLIJQHUWH YL R/Lb@MHDM\blR@v%QHﬁgLJ@LHQb’QG VWRUH LQYHVWHULC

PLOOLDUGHU NURQHU "HWWH UHVXOWRLPWH YPHOYUHKNRIYGCHKIU\.2176%(5* HU HQ YLNWLJ O

RUGUHUHVHUYH S;i PLOOLDUGHU NURQHBL S HW " O YA IR PUErevPYwboR PRE RS

RUGUHUHVHUYHQ HU YiU YLNWLIVWH SULRULWHW RJ GDQQHU (
%XGVNDSHQH IUD 1$72 P"WHW YDU W\GHOLJH XURSD IRUVH)

JUXQQODJHW IRU YLGHUH YHNVW IRUVYDUVHYQH RJ EHKRYHW IRU K'\ LQGXVWULSURGXNVMRQ

Q" GYHQGLJKHWHQ DY OXIWYHUQ PLVVLOHU RJ DQWLGURQHN
NYDUWDO OHYHUWH .21*6%(5* HQ RPVHWQLQJVYHNVW IRU PLYRVAHW WP ANIPQROTYBR/WVHIWE V L K'\W YROXP

VDPPH SHULRGH L /"QQVRPKHWVXWYLNOLQJHQ YDU JRG PHG HQ "NQLQJ L (%,7 Sji

SURVHQW GUHYHW DY "NW YROXP RJ VROLG OHYHUDQVHWHWWH X@GRYMWNWNY Us F WHIRQL Q YHRHD Y NRIPSHNW "SHW DY =RC

6SHVLHOW GULYHVY UHVXOWDWHQH DY RPVHWQLQJIVYHNVW ¥XQWwRUM OXPMYMERERH® MRP FURRFIHRWHUHU YiUW SURGXNW

PLVVLOSURVMHNWHU 'HW HW HU K'\ DNWLYLWHW L DOOH SRIHWELYANMFRRUWSHQQHU IUD VY¢UW DYDQVHUWH PLVVLOH

PDVVHSURGXNVMRQ .RPELQDVMRQHQH DY K'\WHNQRORJL RJ

3i NDSLWDOPDUNHGVGDJHQ MXQL DQQRQVHUWH YL Y{UWNHRNRROBBOXWMOMPLOPEAN®M KRIGMEHUWLVH LQQHQ IRUVYDUVYV

.21*6%(5* VNDO WUHGREOH RPVHWQLQJHQ WLO PLOOLDWEGUVNWYRQHU L RJ WLO
PLOOLDUGHU L , VDPPH SHULRGH VNDO YL OHYHUH HQ UHVXOWDWPDUJLQ S; PLOQVW SURVHQW
+\ HWWHUVS UVHO RJ HQ RUGUHUHVHUYH Sj PLOOLDUGHU

2UGUHUHVHUYHQ RJ RUGUHQH L DQGUH NYDUWDO JLU WUYIWEHWH KNI VAP PBBR PIRE YiWiH OHYHUDQG UHU KDU YL NI
NMHUQHSURGXNWHU VRP PLVVLOHU OXIWYHUQ RJ YiSHQRWOYMRRM B IGH bRWRGvWHWWHRHY S UVHO

.YDUWDOHW LQQHKROGW IOHUH EHW\GHOLJH NRQWUDNW VIHRER AW HUN &Ry RA dWR XI'Q IOWW BEYIHWHW GBIHE@MW HUGHQVEL
NQ\WWHW WLO -60 PLVVLOHQH PHG 'NW VDOJ WLO 86% RIWLDPNG®DBBH R IP&SQNEDGCVIRPRE MR RIMUENWEYSDUWQHUH VNDO
ODQGHW VRP YDOJWH -60 , NYDUWDOHW DQQRQVHUWH YVXNY HQL WKW\ GRIOE L DDV O A HRVED IWHIRYHUGHQ

IRU OHYHUDQVHU DY 1%$6%06 OXIWYHUQV\VWHPHU WLO .XZDLW 2UGUHLQQJDQJHQ YLO NRPPH YHG

IRUPDOLVHULQJ DY NRQWUDNW

, WLOOHJJ WLO YHNVW LQQHQIRU Y{UH NMHUQHSURGXNWHU HU YL JRGW SRVLVMRQHUW L GHW YL NDOOHU
IRUVYDUVLQGXVWULHQV Q\H WHNQRORJLIURQWHU YHUGHQVURPPHW RJ XQGHUYDQQVRSHUDVMRQHU 'HW
YDU GHUIRU SRVLWLYW DW YL LQQJLNN Q\H NRQWUDNWHU EODQW DQQHW IRU EHVN\WWHOVH DY NULWLVN
XQGHUYDQQVLQIUDVWUXNWXU L DQGUH NYDUWDO 9L RSSOHYHU 'NHQGH HWWHUVS UVHO HWWHU DXWRQRPH
XQGHUYDQQVIDUNRVWHU $89 LQQHQ +8*,1 IDPLOLHQ EiGH VLYLOW RJ PLOLWCUW

o NYDUWDO KDOYIDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU
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.21*6% (5 '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO0 QRWHU

5HVXOWDW RJ RUGUHLQQJDQJ 'RQVHUQHWY RUGUHUHVHUWY JH® DMOAPQJIHQ DMQ NQLQWEQ | IDQJH PXOLJKHWHU S; NRUW VLNW VDPWLGLJ VRP YL X\

012. b L NYDUWDOHW RJ HQb"'NQLG@GHQ; ONX.DUWDO SRVLVMRQHU

,QQWHNWNUQBERRQ. b PROML2. b VDPPH NYDUWDO L IMF\ELL‘JGIJ}J@UN'MH@\YHQ VWUHNNHU VHJ XW L WLG RJ JLU JRG IRUXWVLJEDUKHW
Si SURVHQW 'HW YDU YHNVW L DOOH GLYLVMRQHU 6SHVLHOW JRG XWYLNOLQJ YDU GHW LQQHQ 'HIHQFH
6\WVWHPV VRP OHYHUWH HQ RPGHWQHQY¥IDYHNWWREVHWQLQIDNHNHMGW wLO
OXIWYHUQ RJ YiSHQVWDVMRQHU OLVVLOHV $HURMMYHIWXUHY "NWH RPVHWQLQJHQ PHG
DY 'NW PLVVLOSURGXNVMRQ )RU 'L WRFFHHIQ GIQ@\M M/ YPHINGY IVIH %S 6* XWYLNOHU RJ OHYHUHU XWVW\U RJ WHNQRORJL WLO GHW QRUVNH JRUVYDUHW RJ 1RUJHV
WLOVYDUHQGH NYDUWDO L IMRU VSHVLHOW GUHYHW DY DROW LHRIOWH 1QDH QDT 88 RAIIJHQYYW V& WRFPUDUWRRYWI\UNHU HIJHQ IRUVYDUVHYQH 6HOVNDSHW RSSOHYHU
RYHUY{NLQJVV\VWHPHU EODQW DQQHW NQ\WWHW WLO * NEWM V8\.GRHGOXN VHWRY HOUYW 8 Py V B & HHOMWWNVH B HQ VDPOHGH SURGXNWSRUWHI'OMHQ .21*6%(5*V

PDUNHGVOHGHQGH SURGXNWHU LQQHQ PLVVLOHU OXIWYHUQ RJ Y{SHQVWDVMRQHU DGUHVVHUHU QRHQ DY
JRU KDOYiU HQGWH RPVHBNQRRWH@L S5 01BQ "NQLQJ S§i GH PHVW VHQWUDOH IRUVYDUVXWIRUGULQJHQH PDQJH QDVMRQHU VWU RYHUIRU L GDJ 9L VHU "NW

SURVHQW LOQWHUHVVH IRU VLNNHUKHW E{jGH XQGHU YDQQ RJ L YHUGHQVURPPHW KYRU .21*6%(5* HU JRGW
SRVLVMRQHUW 'HW HU WLO HQKYHU WLG K'\ DNWLYLWHW L IRUP DY PDUNHGVDNWLYLWHWHU RJ

(%,7 L NYDWR2/DI®D E®WHOVYDUHQGH HQ (%STH@WR012.5; DQEXGVSURVHVVHU RJ .21*6%(5* MREEHU SURDNWLYW PHG j IRUEHGUH HNVLVWHUHQGH

b SUR VDPPH NYDUWDO L IMRU )RUEHGULQJHQ VN\OSZRHAL WRMRARE L@ /VMRBEBY BNWH PHG PHUVDOJ WLO HNVLVWHUHQGH NXQGHU RJ PHG | \WWHUOLJHUH "NH

YROXP VROLG SURVMHNWJIMHQQRPI'ULQJ RJ NRVW QDG V HJI QHANDACLYY QDM R ‘Gl i QFHNSA @ &/HI® VV WM IRU GH XOLNH O'VQLQJHQH VHOVNDSHW OHYHUHU
UHVXOWL SURVHQW GUHYHW DY SRVLWLY XWYLNOLQJ NQ\WWHW WLO Y{SHQVWDVMRQHU ODUJLQHQ
HQGWH SURVHQW L SURVHQW L IMRU VRP HW UHVXOWDW \NYEBE AQHW | BWNR BRNWD ORM WUH NRQWUDNWHU L NYDUWDOHW NQ\WWHW WLO OHYHUDQVHU DY -60
SURVMHNWPLNY EODQW DQQHW NQ\WWHW WLO QRUVNH @R DVIMRAD &S DRGNDHKRHIMWILZO SNBDGQD OLVVLOHV
$HURVWUXFWXUHV * SURVHQW 0DUJLQI SURVH@W SURVHQ@W-60 WLO 7\WVNODQG YHUGW 12. PUG
*HQHUHOW HU GHW JRG VNDOHULQJ L GLYLVMRQHQ =RQK -BOFPKD®RGR MLHV)RUAHIDOUCWMA 2. VNIPFAMUH RSS
SURGXNVMRQHQ L 86$ QRH VRP S{YLUNHU PDUJLQELOGHW QHJDWLYW ‘LVFRYHU\ OHYHUWH HQ (%,7
YHNVV SURVHQW PRW WLOVYDUHQGH NYDUW S URWRKQRV$ 8 G UML DPKWABE® GHIPIDNRO@SPNWVLQQJ{HOVHU L NYDUWDOHW
PRW SURVHQW L IMRU 'LYLVMRQHQ RSSOHYHU NRUWVLNOW L' I ¥ FIRYHILQWLYILQQHOW 6 JHQ VRWDOH P HQ LNNH QDYQJLWW LQWHUQDVMRQDO NXQGH RP RYHUY{NLQJ
IO\WWLQJ WLO Q\H IDVLOLWHWHU IRU j P"WH IUHPWLGLJ YHRY&HVNYWWH®EVIR U G MW IMALN § GVOIE % YDRDYLIQIHDRVWUXNW XU
Si SURVHQW
0 $YWDOH PHG 5D\WKHRQ IRU | VWDUWH SURVMHNWHW PHG OHYHUDQVHU DY OXIWYHUQV\VWHPHW
(%,7 IRU KDOYi{b EOWLOVYDUHQGH HQ (%S0 RPDHQIWQ BRW 01%6$06 WLO .XZDLW JMHQQRP GHW DPHULNDQVNH )RUHLJQ OLOLWDU\ 6DOHV 3URJUDPPH
b SURVHQW VDPPH SHULRGH L IMRWBURWM@ANYDU HQ “"N'OIQ@HSIYWDOHQ JM U DW .21*6%(5* NDQ EHJ\QQH | DUEHLGH PHG OHYHUDQVHQ IRU j VLNUH
OHGHWLG PHQ YLO LNNH LQNOXGHUHV L RUGUHUHVHUYHQ I'U NRQWUDNWHQ HU IRUPDOLVHUW
ODUJLQHQ IRU .21*6%(5* VRP KHOKHW HU DYKHQJLJ DY SURVMHNWVDPPHQVHWQLQJ RJ YLO
GHUIRU NXQQH YDULHUH PHOORP NYDUWDOHU 8WRYHU GLVVH HU GHW RJVi LQQJiWW HQ UHNNH PLQGUH NRQWUDNWHU VRP LNNH NRPPXQLVHUHYV
GLUHNWH WLO PDUNHGHW 6SHVLHOW LQQHQIRU 'LVFRYHU\ LQQJ{V GHW IOHUH PLQGUH NRQWUDNWHU PHQ
2UGUHLQQJDNYP@@®D. b PRW 012b VDPPH NYDUWDO LGIMRWHUHWWHWLOIHOOH L GH "YULJH GLYLVMRQHQH $QGHOHQ LNNH DQQRQVHUWH NRQWUDNWHU L NYDUWDOHW HU
JD HQ ERRN ELOO L NOCOMRUDROHWISQ DY RUGUHLQQJIDQJHQ W N Y®D BW®G GH WWNRPL VINDH -G DY jHU
PHG PHUVDOJ WLO HNVLVWHUHQGH NXQGHU RJ PHG &DQDGD VRP GHQ VMHWWH QDVMRQHQ VRP NM'SHU
GHQQH NDSDELOLWHWHQ 6DPWLGLJ YDU GHW K'\ DNWLY L3665 *WDYUHEHL GN UE PG 8 USHIREN WWRU RP WH NXQGHQHV IUHPWLGLJH EHKRY 6DPPHQ PHG W\VN
GLYLVMRQHU 2UGUHLQQJDQJHQ YLO IRUWVHWWH | YDULHQE&XEBHWIG XWLYLRBEO0RA NEHW WOHOWMYSHUVRQLYVNH PLVVLOHW 60 VRP HW YLNWLJ WLOOHJJ WLO GDJHQV
PLVVLOSRUWHI'OMH ,QQHQ OXIWYHUQ HU DPELVMRQHQ | XWYLGH 1$6$06 WLO | Ki{QGWHUH HW HQGD
YJRU KDOYiU YDU RUGUHLQQJDRRW @1S%. 01WLOVYDUHQGHEIHEHHRGHUSHNWHU DY WUXVOHU 0{OHW HU j)XOO 6SHFWUXP $LU 'HIHQFHk 9L VDPDUEHLGHU PHG W\VNH
IMRU LQGXVWULSDUWQHUH IRU { SRVLVMRQHUH RVV LQQHQIRU 6SDFH IRU '"HIHQFH 6DPWLGLJ YLGHUHXWYLNOHU
YL VHQVRU RJ XQGHUYDQQVWHNQRORJL IRU j VW\UNH +8*,1V HYQH WLO | RSHUHUH HITHNWLYW VLNNHUW
RJ SUHVLVW L HW VWDGLJ PHU NRPSOHNVW RSHUDVMRQVPLOM " .21*6%(5* VNDO NRPELQHUH HYQHQ

.21*6%(5* o NYDUWDO KDOYFDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



.21*6% (5 '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO0 QRWHU

.RQWDQWVWU P LNNH LQNOXGHUW -RLQW 9HQWXUHYV
.21*6%(5* KDU HQ ODQJVLNWLJ XWVWHGHUUDWLQJ S{ $ PHG jVWDELOH XWVLNWHUj WLOGHOW DY
.21*6%(5* KDGGH ®12L EHWDOLQJVPLGOHU YHG XWJDQJHOWHGLWWHDWbQJIJERW HW21RUGLF &UHGLW 5DWLQJ .UHGLWWYXUGHULQJHQ jVWDQGDORQH FUHGLW
b LOQNOXGHUW GHQ PDULWLPH YLUNVRPKHWHQ YHG RWYBWYROD¥ HYYBB¥D POV QHRI FOHMLYW RSSGDWHUW  DSULO RJ ILQQHV Sj
012. b L NYDUWDOHW RJ QH®IDI®U XDOIRQWHNQWVWU PPHHABBPYGLFFUHGLWUDWLQJ FRP
GULIWVDNWLYLWHWHQ b NRDUWD G\ Y DRHQYQXM.IJDW L Y H
NRQWDQVWU PPHQ VNVOGHV L DOO KRYHGVDN XWILVMRQ KU Qi Q Y L N VERIBKdEHDWLWILBPQ GUH IRUKROG

.RQVHUQHWY NRQWDQWVWU P IUD LQY HVWHN Y QUWDNOMHW RIFNIN.3 HEWD HD ¥ I@HW &DOLIRUQLD EDVHUWH PLVVLOVHOVNDSHW =RQH 7HFKQRORJLHVY EOH IHUGLJVWLOW
b IRU KDOYiU '"HWWH VN\OGHV I"'UVW RHQWRHFRYW RSSWMIE VH QRGVBHWWH KDU .21*6%(5* XWYLGHW VLQ PLVVLOSRUWHI"OMH WLO RJVi i LQNOXGHUH
LQYHVWHULQJHU L "NW NDSDVLWHW RJ SURGXNWXWYLNORQWVLOHU VRP NDQ SURGXVHUHV L HW K'\W YROXP WLO HQ ODYHUH NRVWQDG .21*6%(5* HU L I1XOO
JDQJ PHG § LQGXVWULDOLVHUH RJ "NH SURGXNVMRQHQ 6DWVLQJHQ VWA\UNHU WLOVWHGHY¢UHOVHQ L 86%
.RQWDQWVWU P IUD ILQDQVLHU LK JVDWNVDIUYNY VGHNH R EOH2 RI2HU JRGW HIQHW IRU HNVSDQVMRQ WLO DQGUH PDUNHGHU RJ YL VHU Sj XOLNH IRUUHWQLQJVPRGHOOHU
KDOYijuU 'HWWH VN\OGHV L DOO KRYHGVDN XWEHWDOLQJIRBY XWENWMW I&HBWWH .9L VHRU QWREHWWMHUHVDMWM IRU PLVVLOHU DY GHQQH W\SHQ VRP NRPSOHPHQWHUHU

REOLJDVMRQVO;QHW .2* Sj 012. , WLOOHJJ YDU GHWH@HGIB\WM /& L'QYJJ DYHRELOMNIIDOAMMBEIVO | Q HW
.2* Sj012. L NYDUWDO 5HVWHUHQGH JMHOGHU KRYHGVDNHOLJ DYGUDJ RJ UHQWHU Sj
OHDVLQJIJMHOG .RQJIJVEHUJ 'LVFRYHU\ LQQJLNN L MXQL HQ DYWDOH RP | DQVNDIIH GHW DPHULNDQVNH

VHOVNDSHW 6RQDWHFK HQ VSHVLDOLVW Sij XQGHUYDQQVDNXVWLNN .21*6%(5* IRUWVHWWHU ;| MREEH
6RP I"OJH DY XWILVMRQHULQJHQ DY .RQJVEHUJ ODULWLPHRHW\DR GLLUKGMWMIRBW M8 DQLRIL G/ORPW UEHIGXVRRWHW YXUGHUHY DOWHUQDWLYH PiWHU j UHDOLVHUH
PHG 012. SRWHQVLDOHW VRP OLJJHU L VHOVNDSHW GHUVRP PDQ LNNH IjU Q" GYHQGLJ JRGNMHQQLQJ IUD

DPHULNDQVNH P\QGLJKHWHU

%DODQVH LNNH LQNOXGHUW -RLQW 9HQWXUHV

'RQJVEHUJ 7KDOHV 'HIHQFH &RPPXQLFDWLRQV .7'& HW MRLQW YHQWXUH PHOORP

.21*6%(5* RJ 7TKDOHV EOH DQQRQVHUW L MXQL YRUP{OHW HU | P"WH GHW 'NHQGH EHKRYHW

WLO IRUVYDUVVW\UNHU L 1RUJH 1$72 ODQG RJ DQGUH QDVMRQHU LQQHQ LQWHURSHUDELOLWHW
012. VXYHUHQLWHW RJ XWVW\UVOHYHUDQVHU L VWRU VNDOD 'HW Q\H VHOVNDSHW YHQWHY ;| YCUH RSHUDVMRQHOW L
(JHQNDSLWDO b b b O’SHW DY
(JHQNDSLWDODQGHO _.RQJVEHUJ 'LJLWDO HQ JOREDO OHGHU LQQHQ LQGXVWULHOO SURJUDPYDUH KDU VNLIWHW QDYQ WLO )DONRU
7RWDONDSLWDO b b b (QGULQJHQ JMHQVSHLOHU VHOVNDSHWY W\GHOLJHUH VDWVLQJ S;{ LQGXVWULHOO LQWHOOLJHQV
SUEHLGVNDSLWDO b b b NRPELQDVMRQHQ DY LQGXVWULHOOH GDWD VLPXOHULQJ RJ ., VRP JLU EHGUH EHVOXWQLQJVVW WWH RJ
SHOWHESUHOGH IMHOG . ) ) RSHUDVMRQHOO \WHOVH VDPWLGLJ VRP GHQ YLGHUHI'UHU VHOVNDSHWYVY JUXQQOHJJHQGH P;{O RP |

JM UH DUEHLG L LQGXVWULHQ HQNOHUH WU\JJHUH RJ PHU HITHNWLYW IRU WHDP RYHU KHOH YHUGHQ
%HWDOLQJVPLGOHU b b b
1HWWR UHQWHECUHQGH JMHOG b b b $YKHQGHW YLUNVRPKHW
6H GHILQLVMRQHU VLGH '.RQJVEHUJ ODULWLPH HU LQNOXGHUW L UHJQVNDSHW WLO RJ PHG 5HVXOWDWHW IUD GHQ

.RQVHUQHW KDGGH YHG XWJDQJHQ DY NYDUWDOHW UHQWBEHLWLPEHYREQAVRPKMR/GQI MY A® I$O XEKWUWPPRALX6%(5* VLQH WDOO Sj; UHVXOWDWOLQMHQ UHVXOWDW HWWHU
012. b 6H QRWRU \WWHUOLJHUH LQIRUPDVMRQ .RQVHUG®N®BWWW WulD VOLYK®I )IBIHMQ YW MRNALRIHKIWWR S HV XOWDWHW LQNOXGHUW L UHJQVNDSHW WLO RJ PHG

NRPPLWWHUW OjQHIDVLOLMWHWHQ BDY.VHNUHGLWW S| 01PLVMRQVYMWBNRSXQNWHW HU 012. L NYDUWDO RJ 012. IRU KDOYjU )RU IXOOVWHQGLJH WDOO
UHQWHEC¢UHQGH JMHOG YDU YHG XWJbQPRWDOYL2.bN YDHE DROUS| NYDUWDO RJ KDOYiU RJ XWI\OOHQGH LQIRUPDVMRQ KHQYLVHV GHW WLO .RQJVEHUJ ODULWLPHYV
XWJIDQJHQ DY "NQLQJHQ L QHWWR UHQWHECUHQGH JMNOCGWDROUVEDSERWW Y UHGXNVMRQ L

EHWDOLQJVPLGOHU

.21*6%(5* o NYDUWDO KDOYFDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



.21*6%(5* '"HIHQFH 6\ OLVVLOHV $HURVWUXFWWFHRY HU\ S8WVLNWHU 7DOO QRWHU

,QQWHNWHU (%,7

B (%7 @ (%7

+ " \GHSXQNWHU RJ Q'NNHOWDOO NYDUWDO

'HIHQFH 6\VWHPYV

2UGUH 2UGUHUHVHUYH

JLODQVLHOOH Q"NNHOWDOO NYDUWDO DNNXPXOHUW SHU KDOY U JRUGHOW LKW WLGVSXQNW IRU OHYHUDQV

,QQWHNOMRU IB; HQ 'NQLQJSSRVIHQW NYDUWNEXPXOHUW SHU b KDPRW 0022 . B 2UGUHLQQJD®J 2UGUHUHVHUYH
(%,7 812. L NYDUWDOHW RSIS IUDYDUWDNNXPXOHUW SHU b KPEW, 0 10K.2.
(%,7 PDUJLQ SYRVHQWDUWDOHW $NNXP X GHIRW HGW B RRRD/Q W

ODUNHG RJ RUGUHLQQJDQJ
6WRU HWWHUVS'UVHO HWWHU OXIWYHUQ DQWL GURQHV\VWHP RJ Y{iSHQVWDVM

$YWDOH PHG 5D\WKHRQ IRU | VWDUWH SURVMHNWHW IRU OHYHUDQVHU DY OXIW
2UGUHUHVHUYBOQHQ XWJIM U

7DOO0 LQNOXGHUHU SURSRUVMRQDO DQGHO DY -9 HU
'"HQQH DYWDOHQ JM'U DW .21*6%(5* NDQ EHJ\QQH j DUEHLGH PHG OHYHUDQVHQ IRU j VLNUH OHGHWLG 4 4 4 4 4
PHQ YLO LNNH LOQNOXGHUHV L RUGUHUHVHUYHQ I"'U NRQWUDNWHQ HU IRUPDOLVHUW

.21*6%(5* o NYDUWDO KDOYIDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



.21*6%(5* '"HIHQFH 6\WWHPYV OIRAAReN RAVANY NS

'LVFRYHU\ S8WVLNWHU 7DOO0 QRWHU

L QQWHNWHU (%,7

B (%7 - (%7

4 4 4 4 4

2UGUH 2UGUHUHVHUYH
JRUGHOW LKW WLGVSXQNW IRU OHYHUDQV

+ " \GHSXQNWHU RJ Q'NNHOWDOO NYDUWDO

OLVVLOHV S$HURVWU

JLODQVLHOOH Q"NNHOWDOO NYDUWDO DNNXPXOHUW SHU KDOY U B 2UGUHLQQJID®J 2UGUHUHVHUYH

,QQWHNOMEU IB; HQ NQLQJISERVIHQW NYDUWNGXPXOHUW SHU b KIPGRW W DA2.
(%,7 812. L NYDUWDOHW RSB IUDY®L2WSNOIXPXOHUW SHU  KADFROW {Q1D12.
(%,7 PDUJLQ SURVHQWDUWDOHW $NNXPXGHBRWHSHW 8B RY B @ W

ODUNHG RJ RUGUHLQQJDQJ

7UH EHW\GHOLJH -60 NRQWUDNWHU WLO &DQDGD 86% RJ 7\WVNODQG
60XWWI'ULQJ DY RSSNM"SHW DY =RQH 7HFKQRORJLHV
9LGHUH YHNVW L RUGUHUBYHUYHQ VRP Qi XWJM U

.21*6%(5* o NYDUWDO KDOYIDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



.21*6%(5* '"HIHQFH 6\WVWHPV OLVVLOHV $HURVWU X RIS S8WVLNWHU 7DOO0 QRWHU

,QQWHNWHU (%,7

H (%7 @ (%7

"\
4 4 4 4 4 4 4 4 4 4
+ \GHSXQNWHU RJ Q'NNHOWDOO NYDUWDO
'LVFRYHU\
2UGUH 2UGUHUHVHUYH

JLQDQVLHOOH Q"NNHOWDOO NYDUWDO DNNXPXOHUW SHU KDOY U JRUGHOW LKW WLGVSXQNW IRU OHYHUDQV

B 2UGUHLQQJD®J 2UGUHUHVHUYH

,QQWHNWRU 15§ HQ "NQLQJISRVH®W NYDUWBDRXPXOHUW SHU b KIPRWWDh2.
(%,7 812. L NYDUWDOHW RSIS |UDY DUWEDNNXPXOHUW SHU KFIDROW QL D.12.
(%,7 PDUJLQ SYRVHQWDUWDOHW $NNXPXGHBRWHSHNY BRERYE QW

ODUNHG RJ RUGUHLQQJDQJ

6ROLG HWWHUVS'UVHO HWWHU GHQ EUHGH SURGXNWSRUWHI"OMHQ IUD XQGHL
"NHQGH OHYHUDQVHU WLO IRUVYDUVVHIJPHQWHW
9LGHUH YHNVW L RUGUHUBYHUYHQ VRP Qj XWJM U

7DOO0 LQNOXGHUHU SURSRUVMRQDO DQGHO DY

.21*6%(5* o NYDUWDO KDOYIDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



.21*6%(5*

21%6% (5*

"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWWFHRWYHU\ 8WVL 7D0OO QRWHU

o NYDUwWDO

KDOYIDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY

8 VL NW

.21*6%(5* VWijU VWHUNW SRVLVMRQHUW IRU YLGHUH YHNVW
"NHQGH PDUNHGVPXOLJKHWHU RJ IRUWVHWWHU | LQYHVWH

9H XWJDQJHQ DY NYDUWDO KDGGH NRQWNMQRORJIHQRJI IRUVYDUVVHOVNDSHW .21*6% (5

RUGUHUHMRUYIPLOO KYRUDY 12. PLOOLDSRHWHINO®H DY UHOHYDQWH NDSDELOLWHWHL

OHYHUHV L O" SHMWWBIYUHSUHVHQWHUHU HQ WHINFRBUGIK L HQ WLG KYRU WUXVVHOELOGHW HU

RUGUHGHNQLQJ RJ JLU HW VROLG JUXQQO DN DO RDEK'Q DMWY N QW HWD @ W\ADIB®/ DWW UDVNW VH!

iUHW 5DPPHDYWDOHU LQQWDV I'UVW L RUGUHYWDHQYHQ Q HW B/HV WMIDOERQUHL GH LQQHQIR

XQGHU DYWDOHQ PRWWDYV LQQHQIRU GH Q\H WHNQRORJLIURQWHQH XQGl|
YHUGHQVURPPHW 6\QHUJLHQH PHOORP NMHUC

21*6%(5* HU HNVSRQHUW PRW PDUNHGV G U MYHNGRVORR UILREBWHQH KDU "NW L RPIDQJ L WD

EHW\GHOLJ YHNVWSRWHQVLDO )RU j OHYH WHNNHUNHWWHMQGH XWYLNOLQJHQ L YHUGHC

RUGUHUHVHUYH RJ P°"WH IUHPWLGLJ HWWHUDRMUVHO LQYHVWHUHU YL L "NW

NDSDVLWHW E{GH L RJ XWHQIRU 1RUJH 9L KDU GH VLVWH jUHQH IHUGLJVWLOW

RJ LJDQJVDWW Q\H IDVLOLWHWHU HNVHPSHIOY LUWRSROLOIDENH VNWXBYMRQHQ HU IRUWVD

.RQJVEHUJ L 86$% RJ $XVWUDOLD VDPW SURDVNVMRQCIM QJHU .21*6%(5* OHYHUHU NULWL

XQGHUYDQQVWHNQRORJL L +RUWHQ VA\VWHPHU VRP ELGUDU WLO j VW\UNH QDVMRQ
GHUHV VXYHUHQLWHW .21*6%(5* KDU RSSDUEF

8QGHU NDSLWDOPDUNHGVGDJHQ MXQL J\WIHDQWREWIREXEMRDSHMWHRP EHWI\GHOLJ RUGUHL

VHOVNDSHW HU LQQH L HQ SHULRGH PHG ~NWG@IDIQQMH\DWHUW QOBU QIR PHWWH JLU HW JRGW )

YHGYDUH JMHQQRP 9L LQYHVWHUHUYIHNWWHUOLJHUH NDSDVLWHW

IRU j VLNUH DW YL OHYHUHU Sj GDJHQV RUGUHERN RJ IRU | P"WH

HWWHUVS UVHOHQ YL VHU , WLOOHJJ IRUYHQWHU YL | LOYHVWHUH PHU L

HIJHQILQDQVLHUW XWYLNOLQJ IRU j VLNUH DRAQ YVERHWIHU IWHPONLGLIH EHKRY RJ

DW YL IRUEOLU UHOHYDQWH 'LVVH LQY HVWHANUMW Q H. F/QIID\CE B UG U'D X\BISH Q V8 6 $

.21*6%(5* QiU VLQH ILQDQVLHOOH DPELVMRQHU RP | OHYHUH HQ

RPVHWQLQJ S; PLOOLDUGHU NURQHU L RJ PLOOLDUGHU L

-RLQW 9HQWXUH VHOVNDSHU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWY HU\ S8WVLNWHU 7DOO

1"’NNHOWDOO SHU NYDUWDO LQNOXGHUW -9

.21*6% (5% ',6&29(5<
012. 4 4 4 4 4 4 4 4 4 4 012. 4 4 4 4 4 4 4 4 4 4
,QQWHNWHU b b b b b b b b b b b b b ,QQWHNWHU b b b b b b b b b b b b b
(%,7'$ b b b b b b b b b b b b b (%,7'$ b b
(%,7'$ (%,7'$
(%,7 b b b b b b b b b (%,7 b
(%,7 (%,7
5HVXOWDWDQGHO WLONQ\WWHGH 2UGUHLQQJDQJ b b b b b b b b b b b b b
VHOVNDSHU

2UGUHUHVHUYH b b b b b b b b b b b b b
2UGUHLQQJDQJ b b b b b b b b b b b b b

6XPPHQ DY OLQMHQH L GLYLVMRQHQH WLOVYDUHU LNNH NRQVHUQ JUXQQHW DQQHQ YLUNVRPKHW VRP )DONRU HLHQGRPVYLUNV
2UGUHUHVHUYH b b b b b b b b b b b b b

"()(1&( 6<67(06

012. 4 4 4 4 4 4 4 4 4 4
LQQWHNWHU b b b b b b b b b b b b b
(%,7'$ b b b b

(%,7'$

(%, 7 b b b

(%,7

2UGUHLQQJDQJ b b b b b b b b b b b b b
2UGUHUHVHUYH b b b b b b b b b b b b b
0,66,/(6

$(526758&785(6

012. 4 4 4 4 4 4 4 4 4 4
JQQWHNWHU b b b b b b b b b b b b b
(%,7'$ b b b

(%,7'$

(%, 7 b b

(%,7

2UGUHLQQJIDQJ b b b b b b b b b b b b
2UGUHUHVHUYH b b b b b b b b b b b b b

.21*6%(5* o NYDUWDO KDOYIDOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWY HU\ S8WVLNWHU 7D0OO

7DO0O QRWHI

7DOO VRP SUHVHQWHUHYV Sj GH SjlI"OJHQGH VLGHQH HU L KHQKROG WLO ,)56 RJ -9 HU HU SUHVHQWHUW L KHQKROG WLO

NYDUWDO KDOY U



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU

6DPPHQGUDWW UHVXOWDWUHIJQVN®B®BP WW RSSVWLOOLQJ RYH
HQ

012. 1RWH
"ULIWVLQQWHNWHU b b b b b
L QQWHNWHU b b b b b 012. 1RWH
ULIWYNRVWODGHU " b " b b 5HVXOWDW HWWHU VNDWW b b b b b
(%,7'$ b b b b b
SYVNULYOQLOQIHU 6SHVLILNDVMRQ DY SHULRGHQ
SYVNULYOLQIHU OHDVLOJIHLHOGHOHU 3RVWHU VRP YLO EOL UHNODVVLILVHUW RYHU UHVXOWDWHW L HWWHUI'OJHQGH SHULRGHU
SPRUWLVHULQJHU (QGULQJ L YLUNHOLJ YHUGL NRQWDQWVWU PVLNULQJHU
LHGVNULYOQLOJIHU LPPOWHULHOOH HLHOGHOHU . ; . ; .RQWDQWVWU PVLNULQJHU UHQWH RJ YDOXWDXWE\WWHDYWDOHU
(6.7 ) ) ) ) ) 6NDWWHHITHNW DY NRQWDQWVWU PVLNULQJHU

2PUHJQLQJVGLIIHUDQVHU YDOXWD
SHVXOWDWDQGHO IHOOHVNRQWUROOHUWH YL UNMRIGISHIVIIUIR I WLON QWHWRICHRVLIOIVND S 6XP SRVWHU VRP YLO EOL UHNODVVLILVHUW RYHU UHVXOWDWHW L HWWHUI'OJHQGH SHULRGHU
SHQWHU Si OHDVLQJIRUSOLNWHOVHU 3RVWHU VRP LNNH YLO EOL UHNODVVLILVHUW RYHU UHVXOWDWHW
IHWWR ILQDQVSRVWHU (VWLPDWDYYLN SHQVMRQHU f f f f
5HVXOWDW 1°'U VNDWW IUD YLGHUHI’UW YLUNVRPKHW b b b b b ENDWWHHIIHNW HVWLPDWDYYLN SHOVMROHU . . . .
GNDWWHNRVWQDG b 6XP SRVWHU VRP LNNH YLO EOL UHNODVVLILVHUW RYHU UHVXOWDWH W f f
5HVXOWDW HWWHU VNDWW 1UD YLGHUHI"UW YLUNVRPKHWb b b b 7RWDOUHYXOWDW IRU SHULRGHQ " b " b b
5HVXOWDW HWWHU VNDWW 1UD DYKHQGHW YLUNVRPKHW b b
3HULRGHQV UHVXOWDW HWWHU VNDWW b b b b b
+HQI’UEDUW WLO
$NVMHHLHUH L PRUVHOVNDSHW b b b b b
,NNH NRQWUROOHUHQGH LQWHUHVVHU f f

5HVXOWDW SU DNVMH G5HVXOWDW SU DNVMH XWYDQQHW 12.
IRU UHVXOWDW IUD YLGHUHI"UW YLUNVRPKHW

IRU UHVXOWDW IUD YLGHUHI'UW YLUNVRPKHW XWYDQQHW
IRU UHVXOWDW IUD DYKHQGHW YLUNVRPKHW

IRU UHVXOWDW IUD DYKHQGHW YLUNVRPKHW XWYDQQHW

IRU SHULRGHQV UHVXOWDW

IRU SHULRGHQV UHVXOWDW XWYDQQHW

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU

6DPPHQGUDWW RSSVWLOOLQJ RYHU
ILQDQVLHOO VWLOOLQJ

012. 1RWH
012. 1RWH (JHQNDSLWDO IRUSOLNWHOVHU RJ DYVHWQLQJHU
(LHQGHOHU ,QQVNXWW HIJHQNDSLWDO
(LHQGRP DQOHJJ RJ XWVW\U b b b 2SSWMHQW HJHQNDSLWDO
/HDVLQJHLHQGHOHU b b b $QGUH UHVHUYHU
,PPDWHULHOOH HLHQGHOHU b b b 5HVHUYHU UHODWHUW WLO YLUNVRPKHW KROGW IRU XWGHOLQJ
$QGHOHU L MRLQW YHQWXUHV RJ WLONQ\WWHGH VHOVNDSHU b b b NNH NRQWUROOHUHQGH LOWHUHVVHU
$QGUH ODQJVLNWLJH HLHQGHOHU 6XP (JHQNDSLWDO
6XP DQOHJJVPLGOHU b b b
/IDQIJVLNWLJH UHQWHECUHQGH 0iQ
9DUHODJHU b b b /DQJVLNWLJH OHDVLQJIRUSOLNWHOVHU
-XQGHIRUGULQJHU b b b $QGUH ODQJVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
. XQGHNRQWUDNWHU HLHQGHO 0 b b 6XP ODQJVLNWLJIH IRUSOLNWHOVHU RJ DYVHWQLQJHU
"HULYDWHU b b b
$QGUH NRUWVLNWLJH IRUGULQJHU b . XQGHNRQWUDNWHU IRUSOLNWHOVHU
%HWDOLQJVPLGOHU b b b "HULYDWHU
(LHQGHOHU KROGW IRU XWGHOLQJ WLO HLHUQH f b b RUWVLNWLI UHQWHECUHQGH 0;Q
6XP RPO'SVPLGOHU b b b .RUWVLNWLJH OHDVLQJIRUSOLNWHOVHU
$QGUH NRUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
6XP HLHQGHOHU 2 b b JRUSOLNWHOVHU KROGW IRU XWGHOLQJ WLO HLHUQH

6XP NRUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU

6XP HIHQNDSLWDO IRUSOLNWHOVHU RJ DYVHWQLQJHU

(JHQNDSLWDODQGHO
1HWWR UHQWHECUHQGH JMHOG

.21*6%(5* o NYDUWDO KDOYjU

= |&
T o o T
o o T o



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWY HU\ S8WVLNWHU 7DOO

6DPPHQGUDWW RSSVWLOOLQJ RYHU HQGULQJ L HIHQNDSLWDO

012. 1RWH
(JHQNDSLWDO ,% b b b
7RWDOUHVXOWDW DNNXPXOHUW b b b
SWE\WWH b f b
7UDQVDNVMRQHU PHG HJQH DNVMHU L IEP DNVMHSURJUDP IRU DQVDWWH f
.M’S VDOJ LNNH NRQWUROOHUHQGH LQWHUHVVHU f

b b b

(JHQNDSLWDO 8%

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU

6DPPHQGUDWW NRQWDQWVWU PRSSVWLOOLQJ

LOQNOXGHUHU DYKHQGHW YLUNVRPKHW IUDP WLO DSULO
012. 1RWH

5HVXOWDW HWWHU VNDWW b b b b
$YVNULYQLQJHU QHGVNULYQLQJHU Sj HLHQGRP DQOHJJ RJ XWVW\U

$YVNULYQLQJHU OHDVLQJHLHQGHOHU

$PRUWLVHULQJHU QHGVNULYQLQJHU Sj LPPDWHULHOOH HLHQGHOHU

5HVXOWDWDQGHO IHOOHVNRQWUROOHUWH YLUNVRPKHWHU RJ WLONQ\WWHGH VHOVNDSHU

1HWWR ILQDQVSRVWHU

6NDWWHNRVWQDG b
*HYLQVW YHG VDOJ DY YLUNVRPKHW f f b
(QGULQJ L QHWWR RPO'SVPLGOHU RJ DQGUH GULIWVUHODWHUWH SRWWHU b b b
JLVMRQVHIIHNW DYKHQGHW YLUNVRPKHW b b

1HWWR NRQWDQWVWU P IUD GULIWVDNWLYLWHWHU b b b

SWE\WWH IUD IHOOHVNRQWUROOHUWH RUGQLQJHU RJ WLONQ\WWHGH VHOVNDSHU
M’S VDOJ DY HLHQGRP DQOHJJ RJ XWVW\U

,QYHVWHULQJ L GDWWHUVHOVNDSHU RJ WLONQ\WWHGH VHOVNDSHU b b
,QYHVWHULQJ L ILQDQVLHOOH HLHQGHOHU f f
,QQEHWDOWH UHQWHU

6D0OJ DY YLUNVRPKHW RJ HPLVMRQ L GDWWHUVHOVNDSHU f f
$NWLYHUW HIJHQXWYLNOLQJ RJ DQGUH LPPDWHULHOOH HLHQGHOHU

1HWWR NRQWDQWVWU P IUD LQYHVWHULQJVDNWLYLWHWHU b b

.21*6%(5* o NYDUWDO KDOYjU

012. 1RWH

IHWWR HQGULQJ UHQWHE¢UHQGH JMHOG

1IHGEHWDOLQJ DY OHDVLQJIRUSOLNWHOVHU

%HWDOWH UHQWHU

%HWDOWH UHQWHU Sj OHDVLQJIRUSOLNWHOVHU

IHWWR XWEHWDOLQJ L DNVMHSURJUDP IRU DQVDWWH

S8WE\WWH EHWDOW WLO DNVMRQ¢UHQH L PRUVHOVNDSHW
KHUDY XWE\WWH HJQH DNVMHU

IHWWR NRQWDQWVWU'P IUD ILQDQVLHULQJVDNWLYLWHWHU

(I THNW DY YDOXWDNXUVHQGULQJHU Sj EHWDOLQJVPLGOHU

IHWWR HQGULQJ EHWDOLQJVPLGOHU b
%HWDOLQJVPLGOHU RYHUI'UW L IRUELQGHOVH PHG ILVMRQ b
IHWWR HQGULQJ EHWDOLQJPLGOHU HWWHU RYHUI'ULQJ b
%HWDOLQJVPLGOHU YHG EHJ\QQHOVHQ DY SHULRGHQ b
%HWDOLQJVPLGOHU YHG SHULRGHQV VOXWW b
012. DY EHWDOLQJVPLGOHQH YHG SHULRGHQV VOXWW HU SODVVHUW L OLNYLGLWHWVIRQG



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

*HQHUHOO LQIRUPDVMRQ RJ SULQVL (VWLPDWHU

*HQHUHOO LQIRUPDVMRQ S8WDUEHLGHOVH DY GHOjUVUHJQVNDSHW LQQHEG¢UHU EUXN DY YXUGHULQJHU HVWLPDWHU RJ
.RQVHUQUHJIQVNDBHVHERQUVUHJIQV N D.RQWY RPUD WWHIIS HQ IRBBXWVHWQLQJHU VRP S{YLUNHU DQYHQGHOVHQ DY UHJQVNDSVSULQVLSSHU RJ UHJQVNDSVI 'UWH
GHWV GDWWHUVHOVNDSHU RJ DQGHOHU L MRLQW YHQW X EHD F8J S LHLM@\ GH\DHGH RIHIRUISDENWNAPHLU LQQWEMWWHU RJ NRVWQDGHU )DNWLVNH UHVXOWDWHU NDQ DYYLNH

HWWHU HIHQNDSLWDOPHWRGHQ IUD GLVVH HVWLPDWHQH 'H YHVHQWOLJVWH YXUGHULQJHQH YHG DQYHQGHOVH DY NRQVHUQHWYV
UHJQVNDSVSULQVLSSHU RJ GH YLNWLJVWH NLOGHQH WLO XVLNNHUKHW HU KRYHGVDNHOLJ GH VDPPH
B3ULQVLSSHU VRP YHG XWDUEHLGHOVHQ DY NRQWHWQK B UQWMNDAS BSWHRUW DY VWRU

'"HOjUVUHJQVNDSHW HU XWDUEHLGHW L VDPVYDU PHG ,$6SROHW LWWUDBE RUWKWVULNNHUKHW RJ .21*6%(5* YLO NXQQH EOL S{YLUNHW KYLV GHWWH IRUWVHWWHU 9HG
E'UVIRUVNULIWHQH RJ L KHQKROG WLO WLOOHJJVNUDYH@HVRRAHEP? NFOPPMHW KDU LNNH GHWWH KDWW QRHQ SjYLUNQLQJ Si GH ILQDQVLHOOH WDOOHQH
9HUGLSDSLUKDQGHOORYHQ 'HOjUVUHJQVNDSHW RPIDWWHU LNNH DOO LQIRUPDVMRQ VRP NUHYHV L HW

IXOOVWHQGLJ iUVUHJQVNDS RJ E'U OHVHV L VDPPHQKHQJ PHG NRQVHUQUHJQVNDSHW IRU

.RQVHUQUHJIJQVNDEPOW KRNMDUEHLGHW L VDPVYDU PHG UHJQVNDSVORYHQV UHJOHU RJ

LQWHUQDVMRQDOH VWDQGDUGHU IRU ILQDQVLHOO UDSSRUWHULQJ ,)56 VRP HU IDVWVDWW DY (8

.RQVHUQUHJIQVNDSHW IRH QIZONRGIVEHUJ FRP

'"HOjUVUHJQVNDSHW HU LNNH UHYLGHUW

1\H VWDQGDUGHU L EUXN IUD MDQXDU

5HIQVNDSVSULQVLSSHQH VRP HU EHQ\WWHW L NYDUWDOVUDSSRUWHQ HU GH VDPPH SULQVLSSHU VRP
IRU NRQVHUQUHJIQVNDSHW IRU

(QGULQJHU L UHJQVNDSVVWDQGDUGHU RBIG ILNNID INDMWIWWHGEHPHQWDQXDU
HITHNW S; NRQVHUQUHJQVNDSHW

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWY HU\

6HIJPHQWLQIRUPDVMRQ

S8WVLNWHU 7DOO

)56
VHIPHQWHQH 'HIHQFH 6\WVWHPV OLVVLOHV
NRQVHUQHWY LQWHUQH OHGHOVHV RJ UDSSRUWHULQJVVWUXNWXU

$HURVSDFH RJ 'LVFRYHU\

NUHYHU DW VHIJPHQWLQIRUPDVMRQHQ SUHVHQWHUHY OLN GHQ LQIRUPDVMRQHQ "YHUVWH RSHUDWLYH EHVOXWQLQJVWDJHU PRWWDU
6HIJPHQWHQH LQNOXGHUHU NRQVHUQHWY SURSRUVMRQDOH DQGHO DY WLOK UHQGH -RLQW 9HQWXUH VH

J)DONRU LQQJijU L j”YULJHk VRP I"OJH DY YLUNVRPKHWHQV VW UUHOVH

.RQVHUQVMHIHQ IRU .21*6%(5* KDU

b b
OLVVLOHV
"HIHQF$HURVWU X FWXERIYHU\ LQNO
012. 6\WWHPV LQNO -92QNO -9 -9 -RLQW 9HQWXUWWLJH (OLPLQHUI2Q36%(5* ''6 LQNO -90$ LQNO -9'6' LQNO -BLQW 9HQWXUHNWLJIH (OLPLQHUI2Q36% (5*
,QQWHNWHU b b b b b b b b
(%,7'$ f b f b
(%, 7 f b f b

"YULJ YLUNVRPKHW EHVW; ;U DY )DONRU .RQJVEHUJ ,7

HLHQGRPVYLUNVRPKHW NRQVHUQIXQNVMRQHU

b b
OLVVL(
012. '"HIHQ $HURVWU 'LVFRYHL
6\WWHPV | LON ¢ -RLQW 9HQWXUNVLJH (OLPLQHUI2Q36%(5* ''6 LQNO -903 LQNO -9'6° LQNO -BLQW 9HQWXUNVLIH (OLPLQHUI2Q3I6%(5*
,QQWHNWHU b b b b b b b b b b
(%,7'$ b b f b b b f b
(%,7 b f b b f b
b
. OLVVLOH,
012. G\VW:;'\-'/QLF(;M&JRE{WUXF&/\{('@FI{-I\(/__';J\-LRQ.'\bQN IHQWXUHWWLIH (OLPLQHUL2QI6%(5*
QNO -9
CQQWHNWHU b b b b b b
(%,7'$ b b b f b
(%,7 b b b f b

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWY HU\ S8WVLNWHU 7DOO

7DEHOOHQ QHGHQIRU YLVHU IRUYHQWHW WLGVSXQNW IRU QiU JMHQVWRPPEH OHOHUQQWHRWSOLNWHOVHU L RUGUHUHVHUYHQ SHU

7LGVSXQNW IRU LQQWHNWVI'ULQJ 7LGVSXQNW IRU LQQWHNWVI'ULQJ
2UGUHUHVHUYH 2UGUHUHVHUYH
RJ RJ

012. VHQHUH VHQHUH
"HIHQFH 6\WWHPV b b b b b b b b
OLVVLOHV $HURVWUXFWXUHV b b b b b b b b
"LVFRYHU\ b b b b b b b b
$QQHW (OLPLQHULQJ
6XP b b b b b b b b

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWY HU\ S8WVLNWHU 7DOO

$QGHOHU L MRLQW YHQWXUHYV RJ WLONQ\WWHGH VHOVNDSHU

6SHVLILNDVMRQ DY EHYHJHOVH S; EDODQVHOLQMHQ $QGHOHU L MRLQW YHQWXUHV RJ WLONQ\WWHGH VHOVNDSHU MDQXDU MXQL
IHWWR HLHIQGHD®@J DYJDQJ S5SHVXOWQ@BUH SRVWHIHWWR HLHRWB\HOO WD

012. $QGHO L SHULRGRHNVWDWW XWE\WWRGHXWYLGHW UHVXOWDW

3DWULD 2\L b b

.RQJVEHUJ 6DWHOLWH 6HUYLFHV b f f b

$QGUH DQGHOHU f f f

6XP b f b

5HVXOWDWDQGHO HU LQQUHJQHW HWWHU VNDWWHNRVWQDG RJ DPRUWLVHULQJ DY PHUYHUGLHU

5HVXOWDWDQGHO L 3DWULD

012.

.21%*6%(5*V DQGHO
$PRUWLVHULQJ DY PHUYHUGLHU HWWHU VNDWW
5HVXOWDWDQGHO LQQUHJQHW IRU SHULRGHQ

$QGHO DY 3DWULDV UHVXOWDW HWWHU VNDWW RJ MXVWHULQJ IRU LNNH NRQWUROOHUHQGH LQWHUHVVHU RJ UHVXOWDW IUD .$06 5HVXOWDWHQH IUD 3DWULD LQQUHJQHV VRP I"OJHU L NYDUWDOHQH 4 -DQ )HE 4 O0DU ODL 4 -XQ $XJRJ 4 6HS 'H

5HVXOWDWDQGHO RJ XWE\WWH IUD WLONQ\WWHGH VHOVNDS SHU GLYLVMRQ

5HVXOWDWDQGHO S8WE\WWH
012.
'"HIHQFH 6\VWHPV f f f f f f
OLVVLOHV $HURVWUXFWXUHV f f f f f f f f f f
'LVFRYHU\ f f f
"YULJH
.RQVHUQ

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

J)LQDQVLHOOH LQVWUXPHQWHU

/iQ RJ OjQHUDPPHU 5HQWHECUHQGH 0iQ
.RQVHUQHW KDU HWW REOIbJDVHMRGMDO|RUS P OIL2U
WLO EHWDOLRQ@IVEHUJ $YLDWRQ ODLQWHQDQFH 6HUYLFH $6 .$06 HU HLG L
IHOOHVNDS PHG 3DWULD 2\L 6HOVNDSHW PRWWRN ILQDQVLHULQJ IUD VLQH HLHUH NYDUWDO
RJ KDU Qi HW NRUWVLNWLJ OiQ WLD GBWUWD B LQWHUQW 0{Q IUD
.21%6%(5* '"HWWH HU L KHQKROG WLO DNVMRQE¢UDYWDOH RP {j{bQDQVLHUH LQYHVWHULQJHU L JRUIDABPLOHOO UHQWHHUGL GHUGL
.$06 .RQVHUQHW KDU L WLOOHJJ HQAXM\QGLRBH W\ O QHIDVLOLWHW Sj
NDVVHNUHGREWW Si%HJJH YDU XEHQ\WWHW YHG NYDUWDOVVOXWW

/iOQOHIDVLOLWHWHQ EOH XWYLGHW PHG 012. PHG YLUNQLQBRMUB'RIHHE
2EOLJDVMRQVOiQ .2* IDVW UHQWH b b
6XP ODQJVLNWLJH OiQ b b
2EOLJDVMRQVOiQ .2* IDVW UHQWH f b
2EOLJDVMRQVOiQ .2* IO\WHQGH UHQWH f

$QGUH NRUWVLNWLJIH 0iQ

6XP NRUWVLNWLJH 0iQ b
6XP 0iQ UHQWHECUHQGH b b
6\QGLNHUW OjQHIDVLOLWHW XEHQ\WWHW NUHGLWWUDPPH b b
.DVVHNUHGLWW PDNV NUHGLWWUDPPH b b

9HUGL HU OLN QRPLQHOO YHUGL

2EOLJDVMRQVO;iQ .2* EOH LQQJi{WW PHG HQ IDVW UHQWH Sj S D .21*6%(5* LQQJLNN VDPWLGLJ HQ UHQWHE\WWHDYWDOH WLO IO\ WHQGH UHQWH PHG 0 1,%25

2EOLJDVMRQVOQHW .2* EOH QHGEHWDOW L NYDUWDO

.21*6%(5* o NYDUWDO KDOYjU



S8WVLNWHU 7DOO

.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\

9DOXWDWHUPLQHU

.21*6%(5* YDOXWDVLNUHU NRQWUDNWHU RYHU HQ YLVV VW UUHOVH YHG LQQJiHOVH RJ GLVVH EOLU L DOO KRYHGVDN VLNUHW PHG YDOXWDWHUPLQNRQWUDNWHU YLUNHOLJ Y

VWRUH WLOEXG GHU VDQQV\QOLJKHWHQ IRU NRQWUDNWVWLOGHOLQJ HU VY¢tUW K"\

9LUNHOLJ YHUGL S§ EHKROGQLQJHU NODVVLILVHUW VRP NRQWDQWVWU PVLNWHGJHLR. VIRB MNDRANWK AP BB QXR®E QW LMHQDY RWHM RURSW DHOQGLY IX@MWID WIHOMW HEDAHd YHUGL DY XUHDOLVHU
NRQWDQWVWU PNDNB@PIRU HQVDPPH SHULRGH 'HQ WRWDOH HQGULQJHQ L QHWWR YLUNBRNBMBIRGL SU D L UNWOLIINHMU G L \BIENRUALREIRHW HXQW J MIRRG GIFY THIOQW D O 850XV W RD U%835'122.

I9DOXWDWHUPLQHU NODVVLILVHUW VRP NRQWDQWVWU PVLNULQJ
JRUIDOOHU L JRUIDOOHU L
9HUGL L 12. S;§ DYWDOWH 9HUGL L 12. S§ DYWDOWH

HOOHU VHQHUH 7RWDOW
9HUGL L 12. Sj DYGWDLAWWH. YLUNHOLJ YHUGL IUD

012. NXUVHBLUNHOLJ YHUGL SU NXUVHBLUNHOLJ YHUGL SU NXUVHU 9LUNHOLJ YHUGL SU
86" b b

(85

"YULJH b b

6XP b b

5X0O0HUWH YDOXWDWHUPLQHU

7RWDOW b b

9DOXWDWHUPLQHU NRQWDQWVWU ' PVLNULQJHU HLHQGHO
9DOXWDWHUPLQHU NRQWDQWVWU ' PVLNULQJHU JMHOG
IHWWR YDOXWDWHUPLQHU NRQWDQWVWU ' PVLNULQJHU

9DOXWDWHUPLQHU NODVVLILVHUW VRP YLUNHOLJ YHUGLVLNULQJ

JRUIDOOHU L
9HUGL L 12. S§ DYWDOWH

JRUIDOOHU L
9HUGL L 12. S§ DYWDOWH

HOOHU VHQHUH 7RWDOW
9HUGL L 12. S| DYGWDIAMWH YLUNHOLJ YHUGL 1UD

012. NXUVHBLUNHOLJ YHUGL SU NXUVHBLUNHOLJ YHUGL SU NXUVHU 9LUNHOLJ YHUGL SU
86" b b b

(85 b b b

*063 b b

"YULJH b b b

7TRWDOW b b b

9DOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU HLHQGHO b
9DOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU JMHOG b

IHWWR YDOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU

.21*6%(5* o NYDUWDO KDOYjU

9LUNHOLJ YHUGL UHIHUHU WLO QjYHUGLHQ
WHUPLQNXUMMQWRI WHUPLQNXUV Sj
WLGVSXQNWHW IRU LQQJ{HOVH DY WHUPLQN
YLUNHOLJ YHUGL S; NRQWDQWVWU PVLNULQ
WRWDOUHOYXDWDWHWOMWHQGULQJIHQ L WDEH
WLO YHQWW2H YLYHHUDQUHA Sj

VNVOGHV HQGULQJ L YLUNHOLJ YHUGL S UH
YDOXWDE\WWHDYWDOHU

IHWWRYHUGLHQ DY YLUNHOLJ YHUGLVLNULC
HU ERNI"UW VRP GHULYDWHU L EDODQVHQ P
NXQGHNRQWUDNWHU2HLHGQSE8DORHG
NXQGHNRQWUDNWHU OLRUSOLNQMHAIVH PHG



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU

6SHVLILNDVMRQ DY GHULYDWHU

012.

9DOXWDWHUPLQHU NRQWDQWVWU PVLNULQJHU D

9DOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU E b b b
5HQWH RJ YDOXWDE\WWHDYWDOHU

9DOXWDRSVMRQHU f

6XP GHULYDWHU RPO"SVPLGOHU b b b
9DOXWDWHUPLQHU NRQWDQWVWU PVLNULQJHU F

9DOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU G b b b
5HQWH RJ YDOXWDE\WWHDYWDOHU

6XP GHULYDWHU NRUWVLNWLJH IRUSOLNWHOVHU b b b
IHWWR YDOXWDWHUPLQHU NRQWDQWVWU 'PVLNULQJHU D F

o

1IHWWR YDOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU E G
6XP QHWWR YDOXWDWHUPLQHU b

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

2SSNM’S

=RQH 7HFKQRORJLHYV

.21*6%(5* DQQRQVHUWH L GHVHPEHU VLQ LQWHQVMRQ RP | NM'SH GHW &DOLIRUQLD

EDVHUWH PLVVLOVHOVNDSHW =RQH 7HFKQRORJLHVY VRP HW OHGG L DPELVMRQHQ RP |

XWYLGH VHOVNDSHWY HNVLVWHUHQGH PLVVLOSRUWHI'OMH RJ HW VYDU Sj EHKRYHW IRU IOHUH _QQUHJIQHGH
YHUGLHU YHG

PLVVLOHU WLO HQ ODYHUH NRVWQDG 6DWVLQJHQ VWIUNHU WLOVWHGHYGUHOVHQ L 863 RJ HU JRGW , o i vl U GLHuH O L) ¥ HE G OW b H oy i

HIQHW IRU HNVSDQVMRQ WLO DQGUH PDUNHGHU 2SSNM’S
=RQH UDSSRUWHUHV XQGHU GLYLVMRQHQ OLVVLOHV $HURVWUXFWXUHYV
. XQGHUHODVMRQHU f
.21*6%(5* KDU HUYHUYHW DY HLHUDQGHOHQH L VHOVNDSHWY)®RU GH UHVWHUHQGH f
HLHUDQGHOHQH IRUHOLJJHU GHW HQ SXW FDOO RSVMRQ VRAVIRQAY\QOLJIYLV XW YHV L O'SHW DY f
iU 9HUGVHWWHOVHQ Si GH UHVWHUHQGH HLHUDQGHOHQH YLP &EOdwERYHHW, SiodkdNHOLI YHUGL S; . ) )

6RP GHO DY RSSNM'SHW HU GHW HWDEOHUW HQ YHUGLEDVHGR?ERMWSBTWRIWWEYE oL IRU 1OHUH

DQVDWWH L GHW RSSNM SWH VHOVNDSHW )RUGL XWEHW D OE£TEHMH @R QHU- NG {WAFEENLAIHO IRUWYV DWW f
DQVHWWHOVH EHKDQGOHV RUGQLQJHQ LKW ,)56 VRP HQ O 20Q ¥WR¥WWQ B GvN'dGKY WR FE Hi-blo GALIMEL G O HU f

DY VHOVNDSHW XWYLNOHU VHJ EHGUH HQQ IRUYHQWHW NDQu®EHWN e PdbGEd UH ¢
UHJQVNDSVPHVVLIH DYVHWQLQJHU IRU GHQQH IRUSOLNWHOVH Q- WdRR W, §HULR G LN HWY R Pk L VY . . .
NRVWQDGHQH L SiI’OJHQGH SHULRGHU RJ GHUPHG K \HUH SHUVRQDONRVWQDGHU S; NRUW

VLNW 'HQ WLOK UHQGH YHUGLVNDSLQJHQ IUD LQYHVWHULQJHOQ YLO LPLGOHUWLG W\SLVN
RYHU HQ OHQJUH SHULRGH RJ YLO GHUIRU LNNH Q" GYHQGLIAMWYWeYNPY¥NooLy L

c =

UHVXOWDWUHJQVNDSHW VDPWLGLJ $QQHQ NRUWVLNWLJ JMHOG b f D
6XP WRWDOH IRUSOLNWHOVHU b b
1HGHQIRU I"0JHU IRUHO"SLJ PHUYHUGLDOORNHULQJ 1HWWR LGHQWLILVHUEDUH HLHQGHOHU RJ IRUSOLNWHOVHU b b
*RRGZLOO b
%HWDOW YHGHUODJ $ b

%HWLQJHW YHGHUODJ
%HWDOLQJVPLGOHU RYHUWDWW %

IHWWR XWJiHQGH NRQWDQWVWU'P YHG RSSNM SHW $ % b

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

$NVMHNDSLWDO HWWHU JMHQQRPI"UW ILVMRQ

JLVMRQ DY .RQJVEHUJ *UXSSHQ $6%$ L IRUELQGHOVH PHG V¢UVNLOW QRWHULQJ DY IRUUHWQLQJVRPU{GHW .RQJVEHUJ ODULWLPH Sj (XURQH[W 2VOR % UV
EOH JMHQQRPI"UW SHU .RQJVEHUJ *UXSSHQ $6% VLQ DNVMHNDSLWDO EOH UHGXVHUW PHG 12. YHG | UHGXVHUH
SiO\GHQGH SHU DNVMH IUD 12. WLO 12.

$QWDOO DNOMGHMQGH $RVMHNDSLWDO 012,

$NVMHNDSLWDO I'U ILVMRQ
$NVMHNDSLWDO HWWHU ILVMRQ

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

$YKHQGHW YLUNVRPKHW

GHVHPEHU YHGWRN VW\UHW L .RQJVEHUJ *UXSSHQ $6% | ILVMRQHUH XW RJ E'UV.RRWB QMW VRQU\PE HILD) YDWN WRPKHS\ KRR [I\R L2 KOG BhOWYJ WLO HLHUQH
JLVMRQHQ EOH YHGWDWW DY JHQHUDOIRUVDPOLQJHQ S; HNVWUDRUGLQ¢U JHQHUDOIRUVDPOLQJ MDQXDU JLVMRQHQ JMHQQRPI'UHV YHG DW
.21*6%(5* VLQH HLHQGHOHU UHWWLJKHWHU RJ IRUSOLNWHOVHU VRP SULP¢UW NQ\WWHU VHJ WLO GHQ PDULWLPH YLUNVRPKHWH: "UHV WL
Q\WWWLIWHGH VHOVNDSHW .RQJVEHUJ ODULWLPH $6$ 9HUGLHQH VRP VNLOOHV XW XWJIM, /U WRWDOW DY YHUGLHQH L .RQJVEHU HQ $6% 1 oG

WLO YHGWDWW ILVMRQVSODQ 6RP ILVMRQVYHGHUODJ KDU DNVMHHLHUQH L RQJVEHH%HQ—%%—%H%MHQQ—RH—&%EQ&HQ—B%—G—Q—PR%MW—H—BN%MHH*

L .RQJVEHUJ ODULWLPH $6% KYRU KYHU DNVMH L .RQJVEHUJ *UXSSHQ $6% JLU UHWW wLd $DP\N\/\/|') ¥Q DNVMH L .RQJVEHUJ ODULW

$NVMRQEUVWUXNWXUHQ VSHLOHW DNVMRQE¢UVWUXNWXUHQ L .RQJVEHUJ *UXSSHQ $6% X%_UG%’HLOQE'WWWRﬁWWﬁ&P‘aWHF’d@RCPH”L?EQ'XVHE)HPDWHUWH ROWEGY b b

%'UVQRWHULQJHQ EOH JMHQQRP|'UW DSULO IHWWR NRQWDQWVWU'P IUD GULIWVDNWLYLWHWHU b b
IHWWR NRQWDQWVWU'P IUD LQYHVWHULQJVDNWLYLWHWHU

6RP I"OJH DY GHQQH EHVOXWQLQJHQ HU GHQ PDULWLPH YLUNVRPKHWHQ SUHVHQWHUW MRk XkMNDGR B E W | KR @&EWy LR YL WA OL Qdw U 4UQH L | DSHW IUD

RJ PHG NYDUWDO RJ XW 5HVXOWDWHW IUD GHQ PDULWLPH YLUNVRPKHWHQ HU WDWW XW IUD .21*6%(5* VLQH UHVXOWDWWDOO L RJ RJ

SUHVHQWHUHYV VDP O H\M \8% CUMNW CHMDMHIL @ M Bl W WK 11U D HDWXKM\Y B W W SSIVWNVRPIKHWM Q 5HYXOWDWHW IUD GHQ PDULWLPH

YLUNVRPKHWHQ L HU NXQ LONOXGHUW IUDP WLO ILVMRQHQ EOH JMHQQRPI'UW L , .21*6%(5* VLQ EDODQVH SU RJ HU

EDODQVHWDOOHQH IUD GHQ PDULWLPH YLUNVRPKHWHQ WDWW XW IUD .21*6%(5* VLQH EDODQVHWDOO RJ SUHVHQWHUW Sj EDODQVHOLQMHQH j(LHQGHOHU KROGW IRU

XWGHOLQJk RJ j)RUSOLNWHOVHU KROGW IRU XWGHOLQJk , EDODQVHQ SHU HU DOOH EDODQVHWDOO IUD GHQ PDULWLPH YLUNVRPKHWHQ WDWW XW |,

NRQWDQWVWU PPHQ HU WDOOHQH IUD GHQ PDULWLPH YLUNVRPKHWHQ LQNOXGHUW IUDP WLO ILVMRQHQ L DSULO RJ L KHOH 6SHVLILNDVMRQ DY UHVXOWDW

ILQDQVLHOO VWLOOLQJ SHU RJ RJ QHWWR NRQWDQWVWU P IUD GHQ PDULWLPH YLUNVRPKHWHQ SUHVHQWHUHY L WDEHOOHQH QHGHQIRU (WWHU

NYDUWDO YLO UHVXOWDWHW IUD GHQ PDULWLPH YLUNVRPKHWHQ Y¢UH XHQGUHW XW jUHW RJ EDODQVHQ YLO LNNH LQNOXGHUH EDODQVHWDOO IUD GHQ PDULWLPH

YLUNVRPKHWHQ

6SHVLILNDVMRQ DY UHVXOWDW IUD YLUNVRPKHW KROGW IRU XWGHOLQJ

012.
'"ULIWVLQQWHNWHU b b b b b
*HYLQVW YHG VDOJ DY YLUNVRPKHW f f b b
'ULIWVNRVWQDGHU b b b b b
(%.7'$ b b b b
b b

"ULIWVUHVXOWDW (%,7
S5HVXOWDWDQGHO WLONQ\WWHGH VHOVNDS f f
IHWWR ILQDQVSRVWHU

5HVXOWDW I'U VNDWW IUD DYKHQGHW YLUNVRPKHW b b
6NDWW
5HVXOWDW HWWHU VNDWW IUD DYKHQGHW YLUNVRPKHW b b

S8WYLGHW UHVXOWDW IUD DYKHQGHW YLUNVRPKHW

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

6SHVLILNDVMRQ DY HLHQGHOHU RJ JMHOG KROGW IRU XWGHOLQJ WLO HLHUQH

012.
012. /DQJVLNWLJ UHQWHECUHQGH 0iQ
(LHQGRP DQOHJJ RJ XWVW\U b b /DQJVLNWLJH OHDVLQJIRUSOLNWHOVHU
/HDVLQJHLHQGHOHU $QGUH ODQJVLNWLJH IRUSOLNWHOVHU
$QGUH LPPDWHULHOOH HLHQGHOHU b b 6XP ODQJVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
$QGHOHU L IHOOHVNRQWUROOHUWH YLUNVRPKHWHU RJ WLONQ\WWHGH VHOVNDSHU f
$QGUH ODQJVLNWLJH HLHQGHOHU . XQGHNRQWUDNWHU IRUSOLNWHOVHU
6XP DQOHJJVPLGOHU b b JLQDQVLHOOH GHULYDWHU

.RUWVLNWLJ UHQWHECGCUHQGH 0;Q
9DUHODJHU b b _RUWVLNWLJ OHDVLQJIRUSOLNWHOVHU
_XQGHIRUGULQJHU b b $QGUH NRUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
XQGHNRQWUDNWHU HLHQGHOHU b b 6XP NRUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
JLQDQVLHOOH GHULYDWHU ¢ f 6XP IRUSOLNWHOVHU KROGW IRU XWGHOLQJ WLO HLHUQH

$QGUH NRUWVLNWLJH IRUGULQJHU
IHWWR HLHQGHOHU KROGW IRU XWGHOLQJ WLO HLHUQH

%HWDOLQJVPLGOHU

6XP RPO'SVPLGOHU b b
6XP HLHQGHOHU KROGW IRU XWGHOLQJ WLO HLHUQH b b
, WLOOHJJ WLO EHWDOLQJVPLGOHU SUHVHQWHUW L EDODQVHQ RYHU KDGGH .RQJVEHUJ ODULWLPH QHWWR EDQNLQQVNXGG , .21*6%(5*hV NRQVHUQNRQWRRUGQLQJ Sj 012. YHG XWJDQJHQ DY PDUV

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

1¢UVW{HQGH SDUWHU $QQHW

, KHQKROG WLO DNVMRQG¢UDYWDOH UXQGW ILQDQVLHULQBDRY LQEDWANGHM QUMKQW [RQ XYEWNINHSKLUDAMUREWHU KDU WUXNNHW WLOEDNH HNVSRUWOLVHQVHQ DY
ODLQWHQDQFH 6HUYLFHV JD HLHUQH 3DWULD 2\L RJ .21*B60( 5L DYQOMUOI WHONMNBBHIN WLO NDDOWIL® 'HWWH NQ\WWHU VHJ WLO NRQWUDNWHQ VRP
3DWULD 2\L VLQ DQGHO DY ILQDQVHULQJHQ HU 012. .2166W{HW HOGWRNH NMHGW PHGA OOGLBBOMULHXUR 5HJQVNDSVPHVVLIJH YXUGHULQJHU
NYDUWDL@®NQ\WQLQJ WLO QE¢UVW{HQGH SDUWHU KDU Y 6NN WDVDIEW HV H Q G/DINHIG! E OHHO & H Q WQ\D QWOW K MRIQEUNDSHW L 4 L KHQKROG WLO ,)56 3j JUXQQ DY SiJiHQGH
VRP Sj YHVHQWOLJ PiWH SiYLUNHU NRQVHUQHWYV ILQDQVLROIKHGWLQOHQYIPHOORE B HYWON BWHWGIHRW SE0LRGRYPDVMRQ .21*6%(5* NDQ JL Sj GHWWH
WLGVSXQNWHW

6HQWUDOH ULVLNR RJ XVLNNHUKHWVIDNWRUHU

.RQVHUQHWY EHKDQGOLQJ DY XOLNH ULVLNRHU HU EHVNUHYHW L jUVUDSSRUWHQ IRU

'HQ JHRSROLWLVNH VLWXDVMRQHQ HU IRUWVDWW SUHJHW DY XVLNNHUKHW RJ UDVNH HQGULQJHU

.21*6%(5* KDU EHW\GHOLJ LQWHUQDVMRQDO YLUNVRPKHW RJ SjYLUNHV DY JOREDOH

UDPPHEHWLQJHOVHU 6WHUN YHNVW RJ "NW JHRSROLWLVN XVLNNHUKHW VWLOOHU VDPWLGLJ VW UUH NUDY WLO
UREXVWH OHYHUDQG 'UNMHGHU RJ VLNNHU WLOJDQJ Sij NULWLVNH NRPSRQHQWHU .RQVHUQHWY JOREDOH
WLOVWHGHY¢UHOVH ORNDOH YHUGLVNDSLQJ Q¢tU NXQGHQH RJ WHWWH RSSI"OJLQJ DY

OHYHUDQG UNMHGHQ ELGUDU WLO § UHGXVHUH ULVLNRHQ NQ\WWHW WLO VOLNH IRUKROG .21*6%(5*
VDPDUEHLGHU WHWW PHG NXQGHU P\QGLJKHWHU RJ OHYHUDQG UHU IRU j VLNUH JRG EHUHGVNDS RJ

HYQH WLO | WLOSDVVH VHJ] HQGUHGH UDPPHEHWLQJHOVHU

6NDWWHNRVWQDG

6NDWWHNRVWQDGHQ IRU YLGHWH BUM® & HWNH\ RBKR WHEMU D Y
UHVXOWDWHW I"U VNDWW 6NDWWHNRVWQDGHQ EOH SiYLUNHW DY UHVXOWDWDQGHOHU IUD WLONQ\WWHGH
VHOVNDSHU LQQUHJQHW HWWHU VNDWW SHUPDQHQWH IRUVNMHOOHU RJ NLOGHVNDWW

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

SOWHUQDWLYH UHVXOWDWP;iO RJ GHILQLVMRQHU

JQQWHNWHU LGRL@W 9HQWXUMMPLQHULQJ ,QQWHNWHU
21*6%(5* EHQ\WWHU EHJUHSHU L NRQVHUQUHJQVNDSHW VRP LNNH HU IRUDQNUHW L UHXQQMNBSVVWDQGDUGHU HWWHU ,)56 1HGHQIRW I"OJHU Y iWH b
GHILQLVMRQHU RJ IRUNODULQJHU WLO GLVVH EHJUHSHQH

'HIHQFH 6\VWHPV b b
OLVVLOHV $HURVWUXFWXUHV b f f b
(%,7'$ RJ (%,7 DQIH6MAMDY YCUH QRUPDOH EHJUHSHU L UHJQVNDSVVDPPHQKHQJ PHQ VRP 1:)56 LNNH EHKDQGOHU L VLQH
UHJQVNDSVVWDQGDUGHU (%,7'$ HU HQ IRUNRUWHOVH IRU k(DUQLQJV %HIRUH ,QWHUHYV ‘H‘V %YJLL#-'.\V ‘HSUHFLDWLRQ DQGC $PRU“/\/L‘V’D‘V"V’LRbQW ‘UL PASNV U N X OW DWW b
ILQDQVSRVWHU VNDWW DYVNL*6 @I QE HRQ\ B/RRHIW(WHULQIHVXOWDWUHIQVNDSHW VRP VXPPHULQJVOLQMH IRU DQGUH
UHJQVNDSVOLQMHU 'LVVH UHJQVNDSVOLQMHQH HU GHILQHUW L YjUH UHILOWDSMBQUEKYVLSSHU VRP HU HQ GHO DY IUVUHJQVNDS$HI\_A(/QN%URLQW
JMHOGHU IRU (%,7 9HQWXUHVRLQW 9HQWXUMMLPLQHULQJ (%,7'$
21%6%(5* b f b
.21*6%(5*V VWUDWHILVNH SODQHU YLO IUDPRYHU KD "NW IRNXV Sj -RLQW 9HQWXUHV —QHIﬁJFE"\(\?HHHPVSDUV\/QHUVNDS 6O0LNH VDPDUEHiBG YLO Ij HQ PHU p .
VHQWUDO UROOH L .21*6%(5* RJ GLYLVMRQVOHGHOVHQ YLO |Ij HW VW UUH DQVYDU IRU RSgl'OJLQ DY -RLQW SHQWXUH VHOVNDSHQH 'HW HU GHUPHG EHVO?
DW PiOLQJ RSSI'0JLQJ RJ UDSSRUWHULQJ DY GLYLVMRQHQH VNDO LQNOXGHUH SURSRUVRHD FHYRMY HW@WYRLQW 9HQWXUHV L UDSSRUWHULQJHQ DY LQQW b
(%,7'% (%,7 RUGUHLQQJDQJ RJ RUGUHUHVHUYH 6HOVNDSHU KYRU NRQVHUQHW KDU HO-WRMHUMDQGHO Sj SuU HQW RJ EHW\GHOLJ RSHUDVMRQHOO f
LQQIO\WHOVH HU LQNOXGHUW L GLVVH P,OWDOOHQH .RQJVEHUJ 6DWHOOLWH 6HUYLFHV .6%$7 HU VRP I"OJH DY GHWWH LQNOXGHUW L 'LVFRYHU\ RJ RJ NWD
6\WWHPV L "HIHQFH 6\VWHPV .7$ 'LVVH RPDUEHLGHGH WDOOHQH HU GHILQHUW VRP $OWHUQDWLYH 3HUIRUPDQFH OHDVXUHV, 5N0 ‘RLOW 9RQ@WUSHOWX UMM PLOHULOD  (%.7
$YVWHPPLQJ DY LQQWHNWHU (%,7'$ RJ (%,7 PRW ,)56 UHIJQVNDSVWDOO 21%6%(5* ) . )
'HIHQFH 6\VWHPV b f b
LQQWHNWHU LGNG@W IHQWXUIMPLQHULQI ,QQWHNWHU ||\ 01y sHURVWUXFWXUHY . .
21%6%(5* b b

'LVFRYHU\ f
'"HIHQFH 6\VWHPV

OLVVLOHV $HURVWUXFWXUHV

o
—
o

'LVFRYHU\ b b
2UGUHLQRUDQUUGLHQ DY VLIQHUWH NXQGHNRQWUDNWHU GHU .21*6%(5* KDU HQ IRUSOLN
(%,7'$ LQNO -RLQW
SHOWXUHVRLOW 9HQWXUMMPLQHULQJ (%,7'$ 2UGUHUHMHUMHQVW{HQGH GULIWVLQQWHNWHU Sj VLIQHUWH NXQGHNRQWUDNWHU PHG O
.21*6%(5* b f b
'"HIHQFH 6\VWHPV f
OLVVLOHY $HURVWUXFWXUHV ; ‘ 2UGUHUHVHUYH LQNO -RIRQW VO HGIWWXHYMPLQHULQ21%6% (5*
.21*6%(5* b b b b
'LVFRYHU\ f
'HIHQFH 6\VWHPV b b b b
OLVVLOHV $HURVWUXFWXUHV b f f b
(%,7 LQNO -RLQW 9-HRQOYWUHVQW XUMMWPLQHULQJ (%,7 'LVFRYHU\ b b b
21%6%(5* b f b

'"HIHQFH 6\VWHPV f
OLVVLOHV $HURVWUXFWXUHV f f
'LVFRYHU\ f
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.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

IHWWR UHQWHE®HIHQBWWRHEBG SHW DY UHJQVNDSVOLQMHQH Kk%HWDOLQJVPLGOHUw RJ NRUW RJ ODQJVLNWLJ UHQWHE¢UHQGH JMHOG

012.

%HWDOLQJVPLGOHU b b b
/DQJVLNWLJ UHQWHECUHQGH 0iQ b b b
/DQIJVLNWLJ UHQWHECUHQGH OHDVLQJIRUSOLNWHOVHU b b b
.RUWVLNWLJIJH UHQWHEGCUHQGH 0iQ b b
_RUWVLNWLJH OHDVLQJIRUSOLNWHOVHU

1HWWR UHQWHECUHQGH JMHOG b b b

$UEHLGVNEDHHLYBOHY VRP RPO'SVPLGOHU XQQWDWW EHWDOLQJVPLGOHU IUDWUXNNHW LNNH UHQWHE¢UHQGH NRUWVLNWLJ JMHOG XQQWDWW EHWDOEDU
VNDWW 9DOXWDLQVWUXPHQWHU NODVVLILVHUW VRP NRQWDQWVWU PVLNULQJHU LQQJ{jU LNNH L DUEHLGVNDSLWDOHQ

012.

2P0 SVPLGOHU HNV HLHQGHOHU KROGW IRU XWGHOLQJ b b b
.RUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU HNV IRUSOLNWHOVHU KRBGW IRU XWIBHOLQJ b
-XVWHUW IRU

%HWDOLQJVPLGOHU b b b
SEHWDOW XWE\WWH f f f
_RUWVLNWLJ UHQWHECUHQGH 0iQ b b
.RUWVLNWLJH OHDVLQJIRUSOLNWHOVHU

1HWWR EHWDOEDU VNDWW

JLQDQVLHOOH LQVWUXPHQWHU NODVVLILVHUW VRP NRQWDQWVWU PVLNULQJHU

$UEHLGVNDSLWDO b b b

S5HVWUXNWXUHULBRHVWRYWYDGEQ RJ DUEHLGVJLYHUDYJLIW YHG DYVOXWQLQJ DY DQVHWWHOVHVIRUKROG VRP HWWHUO QQ RJ JDYHSHQVMRQ L

IRUELQGHOVH PHG QHGEHPDQQLQJ , WLOOHJJ NRPPHU KXVOHLH RJ UHODWHUWH NRVWQDGHU HOOHU HYHQWXHOOH HQJDQJVEHWDOLQJHU YHG DYVOXWQLQJ DY
OHLHDYWDOHU I'U OHLHDYWDOHQV XWO'S IRU DUHDOHU VRP LNNH HU L EUXN

%RRN HBUORUGUHLQQJDQJ GLYLGHUW Sj LQQWHNWHU

.21*6%(5* o NYDUWDO KDOYjU



.21*6%(5* '"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO

(UNOC¢ULQJ IUD VWN\UHWYV PHGOHPPHU RJ NRQV

9L EHNUHIWHU DW GHW VDPPHQGUDWWH KDOY{UVUHJQWMWMSHHW YIiRUESHW.IR RNQ U EMDIQXDULO W LIOU X WIXQEHLGHW L VDPVYDU PHG ,$%$6 '"HOjUVUDSSRUWHULQJ RJ DW RSSO\WQLQJt
ILQDQVLHOOH VWLOOLQJ RJ UHVXOWDW VRP KHOKHW RJ JLU HQ UHWWYLVHQGH RYHUVLNW RYHU RSSO\WQLQJHQH QHYQW L YSKO g IMHUGH OHGG

.RQJVEHLBMXOL

(LYLQG 5HLWHQ 3i0 (LWUKHLP OHUHWH +YHUYHQ ORUWHQ +HQULNVHQ ODULDQQH :LLQKROW 5XQH )DQ"\ .MHUVWL 5°G 1RUD 6ROKHLP 6WXHGDO (L
6W\UHWV OHGHU 6W\UHWV QHVWOHGHU 6W\UHPHGOHP 6W\UHPHGOHP 6W\UHPHGOHP 6W\UHPHGOHP 6W\UHPHGOHP 6W\UHPHGOHP .RQVHUQ

.21*6%(5* o NYDUWDO KDOYjU



.YDUWD OV U NYPRJWND O NRQJVEHUJ FRP
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