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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

, KHQKROG WLO JMHOGHQGH UHJQVNDSVUHJOHU SUHVHQWHUHY .RQJVEHUJ ODULWLPH VRP YLUNVRPKHW KROGW IRU XWGHOLQJ PHG YLUNQLQJ IUD RJ PHG
NYDUWC7DOOHQH VRP SUHVHQWHUHYV Sj VLGHQH e RPIDWWHU GHUIRU GHQ JMHQY¢UHQGH GHOHQ DY NRQVHUQHW YLGHUHI"UW YLUNVRPKHW
6H QRWH IRU EHVNULYHOVH DY KYRUGDQ .RQJVEHUJ ODULWLPH HU LOQNOXGHUW L UHJQVNDSVRSSVWLOOLQJHU RJ QRWHU

(WWHU XWILVMRQHULQJHQ DY GHQ PDULWLPH YLUNVRPKHWHQ KDU JMHQY¢UHQGH YLUNVRPKHW L .21*6%(5* EOLWW RPVWUXNWXUHUW RJ OHGHOVHQ KDU

HYDOXHUW KYRUGDQ NRQVHUQHWY YLUNVRPKHW VNDO I"OJHV RSS 'HWWH KDU UHVXOWHUW L DW YLUNVRPKHWHQ IUDPRYHU GHOHV LQQ L RJ I"OJHV RSS L GH WUH
GLYLVMRQHQH 'HIHQFH 6\VWHPV OLVVLOHV $HURVSDFH RJ 'LVFRYHU\ .21*6%(5*V VWUDWHJILVNH SODQHU YLO L WLOOHJIJ IUDPRYHU KD "NW IRNXV Sj

-RLQW 9HQWXUHV -9 RJ DQGUH SDUWQHUVNDS 6OLNH VDPDUEHLG YLO I{ HQ PHU VHQWUDO UROOH L Q\H .21*6%(5* RJ GLYLVMRQVOHGHOVHQ YLO Ii HW VW UUH
DQVYDU IRU RSSI'0OJLQJ DY -RLQW 9HQWXUH VHOVNDSHQH 'HW HU GHUPHG EHVOXWWHW DW PjOLQJ RSSI"OJLQJ RJ UDSSRUWHULQJ DY GLYLVMRQHQH VNDO
LOQNOXGHUH SURSRUVMRQDOH WDOO IUD -RLQW 9HQWXUHV L UDSSRUWHULQJHQ DY LQQWHNWHU (%,7'$ (%,7 RUGUHLQQJDQJ RJ RUGUHUHVHUYH 6HOVNDSHU KYRU
NRQVHUQHW KDU HQ HLHUDQGHO S SURVHQW RJ EHW\GHOLJ RSHUDVMRQHOO LQQIO\WHOVH HU IUD NYDUWDO LOQNOXGHUW L GLVVH PiOWDOOHQH .RQJVEHUJ
6DWHOOLWH 6HUYLFHV .6$7 YLO VRP I"'OJH DY GHWWH LQNOXGHUHV L 'LVFRYHU\ RJ RJ NWD 1DYDO 6\VWHPV .7%$ L 'HIHQFH 6\VWHPV , GH SijI"OJHQGH

VLGHQH L NYDUWDOVUDSSRUWHQ HU DOOH WDOO IUDP WLO NDSLWWHOHW j7DOO RJ QRWHUk PHG PLQGUH DQQHW HU VSHVLILVHUW LQNOXGHUW GH RYHUQHYQWH VHOVNDSHQ
'LVVH RPDUEHLGHGH WDOOHQH HU GHIL@QHH®& W WB R EQWN WHIVDLHY W IWAHYXWOPL QWHPQEOYLO LQWHUQ RJ HNVWHUQ UDSSRUWHULQJ EOL

PHU NRQVHNYHQW RJ PDUNHGHW YLO Ii HW PHU WUDQVSDUHQW Q\DQVHUW RJ KHOKHWOLJ ELOGH DY VHOVNDSHWY YLUNVRPKHW RJ VDPOHGH UHVXOWDWHU

.21*6%(5* o NYDUWDO 7DOOHQH HU LOQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



.21*6% (5

21%6% (5*

'"HIHQFH 6\VWHPV OLVVLOHV $HURVWUXFWMFHRWYHU\ S8WVLNWHU 7DOO0 QRWHU

o NYDUwWDO

7DOOHQH HU LQNOXGHUW

(LULN /LH
.RQVHUQVMHI

.21*6%(5*V SURSRUVMRQDOH DQGHO DY

21*6%(5*

-HJ HU VWROW RYHU | NXQQH SUHVHQWHUH HW JRGW UHVX
RPVHWQLQJVYHNVW RJ HW VROLG PDUJLQELOGH 2UGUHLQC(
RJ RUGUHUHVHUYHQ HU Qj Sj PLOOLDUGHU .RQIOLNWHU
RJ .21*6%(5*V UROOH VRP HQ NULWLYDNVOMRZHNEE G KW \WR K DRJC
Y¢UW YLNWLIJHUH '"HWWH HU HQ UROOH YL WDU Sj DOYRU

, NYDUWDO OHYHUWH .21*6%(5* HQ RPVHW@MQYOXMNYMOSRY NYDUWDOHW YDQW .21*6% (5
SURVHQW VDPPHQOLJQHW PHG VDPPH SHULRIGHS LHVLIJQ RSSGUDJHW PHG { GHVLJQH GH Q
/"QQVRPKHWVXWYLNOLQJHQ YDU JRG GUHYIRW BWW GRUWNH WRVD XPURY DUHW 'HWWH PDUN
VROLG OHYHUDQVHWDNW Sj SURVMHNWHU S2MW&H (B BY GRUY QRWR/QHRMHU L6/ HR LRDWRU VY D U
GULYHV UHVXOWDWHQH DY RPVHWQLQJVYHBRVYW BWWMRUHQ@X YW VRHVQ RBEGUDJIJHW PHG | Gt
PLVVLOSURVMHNWHU VWDQGDUGIDUW'\ IRU GHQ NDQDGLVNH N\VWYTI
RJ Y{U ORNDOH SDUWQHU $06
, MDQXDU VLIQHUWH .21*6%(5* HQ NRQWUDNW PHG 3ROHQ IRU
OHYHUDQVH DY DQWL GURQHV\VWHP Sj PL®GERYSHYUNVRRENW BWWH MRGHYW IRU YLGF

VIVWHP VRP E\JJHU S Y{iSHQVWDVMRQHQH Vi E G % .

OHYHUDQVHQH VNDO VNMH DOOHUHGH L Wdcg_ﬁpg’ﬁWWDsp ﬁE%h%WWHU YiUH SURG
PHG YiU SROVNH NRQVROW VXRSBWW § HQ GHIERNKR Y i VYD J RJL VNDO YL IRU
IRU DQWL GURQHO VQLQJHU VRP HW UHVXOYWMRQHYV W HQHFETHSVREPONW W@ YRP HU YLNWL
8NUDLQD RJ OLGW’ VWHQ VDPDUEHLGVSDUWQHUH 9L VHU RJVj IUHP WLC

LQYHVWRUHU RJ "YULJH LQWHUHVVHQWHU YHC

(Q PLOHS¢O L NYDUWDOHW YDU I"'UVWH OHYIiB8P@Bld YU AYYI @ URBLQEHUJ MXQL
-DSDQ VRP YDU PLVVLOHWYV I"'UVWH HNVSRUWNXQGH WLOEDNH L

2YHUUHNNHOVHVVHUHPRQLHQ IDQW VWHG L PDUV RJ PDUNHUHU HW YLNWLJ
VWHJ L XWUXOOLQJHQ DY -60 , PDUV NXQQH YL RIJVi "QVNH /DWYLD
YHONRPPHQ VRP Q\ EUXNHUQDVMRQ DY N\VWDUWLOOHULV\VWHPHW YijUWw
160 &'6 'HWWH EHNUHIWHU QRN HQ JDQJ VA\VWHPHWY VWHUNH SRVLVMRQ
EODQW DOOLHUWH QDVMRQHU

-RLQW 9HQWXUH VHOVNDSHU



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

,QQWHNWHU (%,7

+ " \GHSXQNWHU RJ Q'NNHOWDOO NYDUWDO

21*6%(5*

2UGUH 2UGUHUHVHUYH

Y)LQDQVLHOOH Q" NNHOWDOO NYDUWDO JRUGHOW LIW WLGVSXQNW IRU OHYHUDQV!

B 2UGUHLQQJID®J 2UGUHUHVHUYH

~ _QQWHNOMRU IS; HQ 'NQLQJ S |Ws0JRVMDVUWDO

© (%,7 812. b L NYDRWBAHW 012 L NYDUWDO )
(%,7 PDUJLQ SURVHQAWDUWDOHW .

0 eason{peoaro(0e00aT o

ODUNHG RJ RUGUHLQQJDQJ =

" 6ROLG RUGUHLQQJDQJ Sj{ WYHUV DY GLYLVMRQHQH
" 9LGHUH YHNVW L RUGUHUHVHUYBQ VRP Qi XWJM'U 012.
~ +'\ DNWLYLWHW RJ VWRU LQWHUHVVH IRU NRQVHUQHWY VDPOHGH SURGXN

7DOO LQNOXGHUHU SURSRUVMRQDO DQGHO DY

.21*6%(5* o NYDUWDO 7DOOHQH HU LQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



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

SHVXOWDW RJ RUGUHLQQJDQJ ODUNHG .RQWDQWVWU P LNNH LQNOXGHUW -RLQW 9]

,QQWHNWNDBE®Y®O®18. PRW 015. .21*6%(5* XWYLNOHU RJ OHYHUHU XWVW\U RJ WHNQRORJLROQVM GOMWORDEG H §RY.VY D UHWYRIXIRUIWVGHQ PDULWLPH YLU
VDPPH NYDUWDO L IMRSU RNHQWMD LGIWSYDU YHNVW L DOOHDELYLNURD HU$ 7@SEURIBGWWHRGYHVWHUHU L RJ VWI\UNHU MWH® QR HQ YD V HY QU W@V PRWHW2RSSOHYHG XWJIDQJHQ DY
XWYLNOLQJ YDU GHW LQQHQ 'HIHQFH 6\WWHPV VR®PUG N WMLHMH G-HD R P WRWWH QIS YUWNNOWHSMWHU GHQ VDPOHGH SURG XN VS R UWHNYOOMRNDAESWN . WO WP P& Q H Q 0P GW\LL'W V O M WLWH. WG W H Q
DY "NW RPVHWQLQJ NQ\WW H®OLWLIOOE X | W¥HHUWRNW B X KW X WHRU X V8 H RWPW BIWMDR QHHQHU VHOVNDSHWY SURGXNWHU PDUNRGVBUHGHW®W & H RRIWDHUNPHE UV P U\ DO WHVAVDIDUAL RIW D NW LY LW H \
PHG GUHYHW DY 'NW PLORWULASYEREMNVMRGWH YHNVWHMO{UHNNH QDVMRQHU 9L RSSOHYHU "NW LQWHUHVVH IRU VLNNHUKHW E{GH XQGHU YDQQ RJ L URPPHW
VDPPHQOLJQHW PHG WLOVYDUHQGH NYDUWDO L IMRU V SKMR.W O *® %K Y*HMUDMR GNW SRRAXMRQBH® 'HW HU WLO HQ K-RHYW GG GL K H UDNHWE ¥ NWGHW W HRUPUDYQYHVWHULQJHU L "NW ND
VP{VDWHOLWWHU PDUNHGVDNWLYLWHWHU RJ DQEXGVSURVHVVHU RJ .21*69%(GWH R MM SR RIDIN WLQMD ¥ HIGUL QRWBMEGUWN LWHWHU EOH 012.
HNVLVWHUHQGH SRVLVMRQHU 'HW MREEHV E{GH PHG PH UV WXD®GHVLQHENEHW IVHLUHIQEY RIEX@LG DY NRR (PHIG QHW .2* S| 012.
(%,7L NYDUWDIKD E@H®YLYDUHQGH HQ (%SLH@WR 0123; \WWHUOLJHUH 'NH DQWDOO QDVMRQHU Sj NXQGHOLVWHQKFRH G ¥ DXN\HONH OWRULDI RQ H M B WWHWNDSHWHON Y 8 UHWH O G
SURVHQW VDPPH NYDUWDO L IMRU )RUEHGULQJHQ VN\OGHYV HQ NRPELQDVMRQ DY "NW YROXP
VROLG SURVMHNWJIMHQQRPI'ULQJ RJ NRVWQDGVHIIHNWL YW HW H/ LQ@\URW KH VO H Y U NMWHBNNRRGHDNWHU L NYDUWPDEOWD QVH LNNH LQNOXGHUW -RLQW 9HQWXL
'"HIHQFH 6\WVWHPV PHG HQ 'NQLQJ S; SURVHQW GUHYHW DHOHQW UVWOBIYBHORUBAWL GURQH VIVWHPHW & 8$6 WLO 3ROHQ S{ PLOOLDUGHU
OXIWYHUQSURVMHNWHU OLVVLOHV $HURVWUXFWXUHVY “NWHW®H PRGG H G URMIDI RW RBIEY HRVQMW VBROWEH Q NQ\WWHW WLO HQ HXURSHLVN DQWL GURG ="
PDUJLQ PHQ QRH ODYHUH HQQ WLOVYDUHQGH NYDUWDOO IMMR6% (5% RRYGHMLOBEHUWW B8O Q¥ , EYHNVWCOSQHVVNDS YDOJW WLO | GHVLIJQH GH VWDQGEL
SURVHQW PRW WLOVYDUHQGH NYDUWDO SURVHQW %QH\E UQ R DY GHOPIDIRIL G W QRUVNH VM IRUVYDUHW 'HWWH PDUINHUHU HW YLNWLJ VWHJ IRU EjC
VNVOGHV EiGH 'NW YROXP RJ JXQVWLJ SURVMHNWPLNV Ve¢UQLIGKIRHRIEGREN N ADRH@WPAWRI IRUVYDUVLQGXVWUL 7ZLGRLIEHH L NYDUWDOHW YDQW

'LYLVMRQHQ HU L HQ IDVH PHG K'\W LQYHVWHULQJVQLY| RJ.PD'G¥(GHQFOW IRQOIHDOW R NX EQN HUDWHHGHD SWLYH ODULQH 6ROXWLRQV ,QF HQ NRQWUDN

GHVLJQ DY GHQ NDQDGLVNH N\WWWYDNWHQV Q\H IDUW \HIFVRPMWRBY " saHV XxQGHU &DOTL
ODUJLQHQ IRU .21*6%(5* VRP KHOKHW HU WLO HQKYHU WLG @YVKMRQIDIOBIYVNLSVE\JJLQJVVWUDWHJIL 7RWDONDSLWDO b b
SURVMHNWVDPPHQVHWQLQJ RJ YLO GHUIRU NXQQH YDULHUH PHOORP NYDUWDOHU SUEHLGVNDSLWDO b b

$QGUH EHW\GHOLJH NRQWUDNWVLQQJ{HOVHU L NYDUWDOI5-|HV(\?/WHE¢UH oH IMHOG . .

2UGUHLQQJDQYHD®WD ®12b PRW 012b VDPPH NYDUWDO b IRARMODQG RJ 6YHULJH NM SHU .21*6%(5*V IMHUQVW\UWH Y{SHQVWDVMRQHU WLO &%$96 |
'"HWWH JD HQ ERRN ELOO9HNYWH®W DOMYW SWDOHW YDU KRYHSYRNHIARHGWRAMBW Q@ WHUGL S; UXQGW (85 PLOOLRQMOWBALBIYRYANHE HOHLGH VHOVNDS 3 b
RUGUH Sj{ DQWL GURQHV\VWHPHU WLO 3ROHQ PHQ GHW YD URKW DB NWWYRMGE WR SV WYHWRDIWHGLM OVOMRR RQEJUD G H UL QYwivk DHRRE ¥AYHW &P MWoRP ERUG S b b
2UGUHLQQJDQJHQ YLO IRUWVHWWH j YDULHUH EHW\GHOLJ BNOIGRRIF WY DHW\D OBHWWR Y IVE R MRIOJG WODWMWRQHPHG HQ YHUGL Sj RPODJ 12. PLOOLRQHU
HQNHOWNRQWUDNWHU 0 $YWDOH PHG /RFNKHHG ODUWLQ IRU OHYHUDQVHU DY NRPR SR QQWdhy WeiO NDPSIO\HQH ) PHG

HQ IRUYHQWHW VDPOHW YHUGL Si PLOOLDUGHU NURQRYVHUQHW KDGGH YHG XWJDQJHQ DY NYDUWDOHW UHQWHE¢¢
.RQVHUQHWY RUGUHUHVHUYMNYDHGVR®DID QUHI) DMQ "NQLQJ 012. 6H QRVRW \WWHUOLJHUH LQIRUPDVMRQ .RQVHUQHW |
Sj 012. L NYDUWDOHW RJ HQ 'MRERQ S NYRBWDE 8WRYHU GLVVH HU GHW RJV| LQQJ{WW HQ UHNNH PLQGUHYRRRWWRNWAN U /4R IIDNVN D IMR B RXQ;LY HUHV VDPW HQ NDVVHN
IRUUHWQLQJVRPU{GHQH 'NWH RUGUHUHVHUYHQ L O"SHW ®LYUNXMHMWBIOM WD INEGHWHGISHYHROMW URGNBLRVHIVFRYHUN b WREM B BWHP PRH B GPLRG ¥ H & R QWY HO NGB v PHRYDUWDO S
ODQJW XW L WLG RJ JLU JRG IRUXWVLJEDUKHW GHW HU RJV| LQQJ{WW IOHUH PLQGUH NRQWUDNWHU L GH AUk W B Yi§MRQHQH NRLGHAB QA LAWMMMWR UHQWHEGCUHQGH J

DQQRQVHUWH NRQWUDNWHU L NYDUWDOHW HU L WU;{G P HG|\Wb\OW 8 Y\ NEO@Y i HU

21%6%(5* MREEHU PiOUHWWHW PHG HQ UHNNH LQLWLDWLYHAEIRE*iki W H @ UBIPAILVG INKLE HORYW HREHU UDWLQJ Si $ PHG j
NRPSOHPHQWHUH GHQ HNVLVWHUHQGH PLVVLOSRUWHI ONMHIQGR WENMULGW VQIEVW PH/G 1 RVB I P HRRUHWLQ\WBWLQI .UHGLWWY
VXSHUVRQLVN PLVVLO 60 L VDPDUEHLG PHG W\VN LQGXyWHV vRIQHIR jOM UV %hQ BB \DPELNYROMO/LVW RSSGDWHUW
XWYLGH 1$6$06 WLO | GHNNH HW HQGD EUHGHUH VSHNW HAy D ) RUBOEGE Y GY MUDEWL DIOIRPSHFWUXP $LU

'"HIHQFH .21*6%(5* WLOVWUHEHU HQ JRG EDODQVH PHOORP j IDQJH NRUWVLNWLJH PXOLJKHWHU RJ

ODQJVLNWLJH VWUDWHJILVNH SRVLVMRQHU

012. HU EHWDOLQJPLGOHU IUD YLGHUHI"UW YLUNVRPKHW PHQV 012. HU IUD YLUNVRPKHW
KROGW IRU XWGHOLQJ WLO HLHUQH

.21*6%(5* o NYDUWDO 7DOOHQH HU LOQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



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

$QQHQ YLUNVRPKHW DQGUH IRUKROG

.21*6%(5* DQQRQVHUWH L GHVHPEHU VLQ LQWHQVMRQ RP § NM"SH GHW &DOLIRUQLD EDVHUWH
PLVVLOVHOVNDSHW =RQH 7HFKQRORJLHV 'HWWH HU HW OHGG L DPELVMRQHQ E{iGH RP | XWYLGH
VHOVNDSHWY HNVLVWHUHQGH PLVVLOSRUWHI"OMH RJ HW VYDU Sj EHKRYHW IRU IOHUH RJ ULPHOLJHUH
PLVVLOHU 6DWVLQJHQ VNDO VW\UNH WLOVWHGHY¢UHOVHQ L 86% VRP HU EiGH HQ YLNWLJ
VDPDUEHLGVSDUWQHU RJ HW YLNWLJ PDUNHG =RQH YLO UDSSRUWHUHV XQGHU GLYLVMRQHQ OLVVLOHV
$HURVWUXFWXUHV 60XWWI"UHOVHQ HU EHWLQJHW DY P\QGLJKHWVJRGNMHQQLQJHU RJ DQGUH
VWDQGDUGEHWLQJHOVHU

.RQJVEHUJ 'LVFRYHU\ LQQJLNN L MXQL HQ DYWDOH RP | DQVNDIIH GHW DPHULNDQVNH
VHOVNDSHW 6RQDWHFK HQ VSHVLDOLVW Sij XQGHUYDQQVDNXVWLNN .21*6%(5* IRUWVHWWHU ;| MREEH
IRU P\QGLJKHWVJRGNMHQQLQJ VDPWLGLJ VRP GHW YXUGHUHY DOWHUQDWLYH P{iWHU § UHDOLVHUH
SRWHQVLDOHW VRP OLJJHU L VHOVNDSHW GHUVRP PDQ LNNH IjU Q" GYHQGLJ JRGNMHQQLQJ IUD
DPHULNDQVNH P\QGLJKHWHU

.RQIJVEHUJ 7TKDOHV 'HIHQFH &RPPXQLFDWLRQV .7'& HW MRLQW YHQWXUH PHOORP

.21*6%(5* RJ TKDOHV EOH DQQRQVHUW L MXQL JRUP{OHW HU j P WH GHW "NHQGH EHKRYHW

WLO IRUVYDUVVW\UNHU L 1RUJH 1$72 ODQG RJ DQGUH QDVMRQHU LQQHQ LQWHURSHUDELOLWHW

VXYHUHQLWHW RJ XWVW\UVOHYHUDQVHU L VWRU VNDOD 'HW Q\H VHOVNDSHW YHQWHYV j Y¢CUH RSHUDVMRQHOW L
O"SHW DY

.21*6%(5* NRPPXQLVHUWH L DQGUH NYDUWDO DW GHW YDU LYHUNVDWW HQ VWUDWHJLVN SURVHVYV

IRUj HYDOXHUH HLHUSRVLVMRQHQ L .RQJVEHUJ 'LJLWDO 'HQQH SURVHVVHQ HU Qj DYVOXWWHW PHG GHW
UHVXOWDW DW .21*6%(5* RSSUHWWKROGHU VLQ HLHUSRVLVMRQ 'HW HU LYHUNVDWW HQ UHNNH
VWUDWHJILVNH JUHS IRU § VWAUNH YLGHUH GULIW RJ .RQJVEHUJ 'LJLWDO VNDO IRUWVHWWH j UHQG\UNH VLQ
VDWVLQJ Sj GLIJLWDO WYLOOLQJWHNQRORJL HQHUJLVLPXOHULQJ RJ EUQQRSHUDVMRQHU

$YKHQGHW YLUNVRPKHW

.RQJVEHUJ ODULWLPH OHYHUWH HQ RAVGHWDPLQD2S; 012L

WLOVYDUHQGHRUYPQW® X IS|MRIHG IUD 012 )MRUjUHW LQQHKROGW

HQ HQJDQJVHIIHN®N SjiwR2/DOJ DY VWI\UHPDVNLQ RJ URU YLUNVRPKHWHQ -XVWHUW IRU

GLVVH HITHNWHQH L WLOOHJJ WLO YDOXWDHIIHNWHU YDU GHW HQ XQGHUOLJIJHQGH YHNVW Sj SURVHQW L
NYDUWDOHW 9HNVWHQ YDU GUHYHW DY "NW DNWLYLWHW LQQHQ Q\E\JJ )RU PHU XWI\OOHQGH LQIRUPDVMRQ
KHQYLVHYV GHW WLO .RQJVEHUJ ODULWLPHY NYDUWDOVUDSSRUW

.21*6%(5* o NYDUWDO 7DOOHQH HU LOQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



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

,QQWHNWHU (%,7

+ " \GHSXQNWHU RJ Q'NNHOWDOO NYDUWDO

'"HIHQBW WHPV

2UGUH 2UGUHUHVHUYH

)LQDQVLHOOH Q NNHOWDOO NYDUWDO JRUGHOW LIW WLGVSXQNW IRU OHYHUDQV

,QQWHNOMRU 5§ HQ 'NQLQSSRVIHQW NYDUWDO
(%,7 812. L NYDUWDOHW RSIS |UNDY DLW DO
(%,7 PDUJLQ SYURVHQWDUWDOHW

ODUNHG RJ RUGUHLQQJDQJ

6WRU HWWHUVS'UVHO HWWHU OXIWYHUQ DQWL GURQHV\VWHP RJ YiSHQVW
& 886 NRQWUDNW PHG 3ROHQ

5:6 YiSHQVWDVMRQHU WLO &%$96 [ SURJUDPPHW

'"HVLIQNRQWUDNW IRU VWDQGDUGLVHUWH IDUW'\ IRU VM IRUVYDUHW
9LGHUH YHNVW L RUGUHUHVHUYHQ VRP Qj XWJM'U 012.

7DOO LQNOXGHUHU SURSRUVMRQDO DQGHO DY

.21*6%(5* o NYDUWDO 7DOOHQH HU LOQNOXGHUW .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

+ " \GHSXQNWHU RJ Q'NNHOWDOO NYDUWDO

OLVVLOHV S$HURVW

2UGUH 2UGUHUHVHUYH

JRUGHOW LIW WLGVSXQNW IRU OHYHUDQV
JLQDQVLHOOH Q" NNHOWDOO NYDUWDO

© ,QQWHNOMMRU 15§ HQ 'NQLQIBRMVHOW NYDUWDO
(%,7 812. L NYDUWDOHW RS$& IUNYOQWDO
(%,7 PDUJLQ SYURVHQWDUWDOHW

ODUNHG RJ RUGUHLQQJDQJ
$YWDOH RP OHYHUDQVH DY NRPSRVLWWGHOHU WLO ) PHG /REFNKHHG 0DU
Y06 NRQWUDNW PHG /DWYLD IRU 160 &'6

BURVHVY PHG VOXWWI'ULQJ DY RSSNM"SHW DY =RQH 7HFKQRORJLHV
9LGHUH YHNVW L RUGUHUHVHUYHQ VRP Qi XWJM'U 012.

7DOO LQNOXGHUHU SURSRUVMRQDO DQGHO DY

.21*6%(5* o NYDUWDO 7DOOHQH HU LOQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



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

L, QQWHNWHU (%,7
+ \GHSXQNWHU RJ Q'NNHOWDOO NYDUWDO
'LVFRYHU\
2UGUH 2UGUHUHVHUYH
J)LQDQVLHOOH Q'NNHOWDOO NYDUWDO JRUGHOW LIW WLGVSXQNW IRU OHYHUDQV

,QQWHNWRU 15§ HQ 'NQL@WURIVH®W NYDUWDO
(%,7 812. L NYDUWDOHW RSIS IUNDYDU2WD O

(%,7 PDUJLQ SYURVHQAWDUWDOHW

ODUNHG RJ RUGUHLQQJDQJ
6ROLG HWWHUVS UVHO HWWHU GHQ EUHGH SURGXNWSRUWHI"OMHQ IUD XQGg

"NHQGH OHYHUDQVHU WLO IRUVYDUVVHIJPHQWHW
9LGHUH YHNVW L RUGUHUHVHUYWHQ VRP Qj XWJM'U 012.

7DOO LQNOXGHUHU SURSRUVMRQDO DQGHO DY

.21*6%(5* o NYDUWDO 7DOOHQH HU LOQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



.21*6%(5*

21%6% (5*

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

o NYDUwWDO

7DOOHQH HU LOQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY

8 VL NW

.21*6% (5* KDU JMHQQRP GH VLVWH jUHQH KDWW HQ VYCUW
WLOSDVQLQJVHYQH OHYHUW EHW\GHOLJ YHNVW RJ VWHUN

9H XWJDQJHQ DY NYDUWDO KDGGH NRQ\MHUQRIS\R 6 DWRWG! BIHWHWXDAWMR QHQ HU DQVSHC
Sil2. PLOO KYRUDY 12. PLOOLDUGHU VNROD* % (5H WCHW HWDHEHWLWLVNH SURGXNWHU RJ

DY '"HWWH WLOVYDUHU HQ UHNRUGK "\ RUGWHGHM®YLON HR Q@ B\DMRGHHUNW LNNHUKHW RJ LYD

JRGW JUXQQODJ IRU K'\ DNWLYLWHW LQQHY2U+QH* KD 8 RRFPIINMEMDRGCGHW VHI VWHUNH PDU

LQQWDV I'UVW L RUGUHUHVHUYHQ QiU EHVWHWOGRHOHU RQGHHUNWWDOHRPRWWYGWRWOWLG ILQD
JRGW XWJIDQJVSXQNW IRU YLGHUH VROLG YHN!

.21*6%(5* HU HNVSRQHUW PRW PDUNHGVWUHQGHU VRP JLU HW

EHW\GHOLJ YHNVWSRWHQVLDO IUHPRYHU )RU j VLNUH NDSDVLWHW WLO j

OHYHUH HNVLVWHUHQGH RUGUHUHVHUYH RIJRQBWEHUUHPWDGLJ

HWWHUVS'UVHO LQYHVWHUHY GHW E{jGH L RWXWHQ IRURDRV EHH UIL*KBXS SFH) $63$

VLVWH jUHQH LJDQJVDWW RJ IHUGLIJVWLOW Q\H IDVLOLWHWHU HNVHPSHOYLV

PLVVLOIDEULNNHU Sj .RQJVEHUJ RJ L 86% RJ $XVWUDOLD 6RP

NRPPXQLVHUW Sj VHOVNDSHWY NDSLWDOPDUNHGVGDJ L HU YL LQQH L

HQ SHULRGH PHG "NWH LQYHVWHULQJHU VRP YLO YHGYDUH IUHP PRW

6HOVNDSHW YLO DYKROGH Q\ NDSLWDOPDUNHGVGDJ L MXQL
KYRU GHW YLO JLV \WWHUOLJHUH GHWDOMHU RP GHWWH

'"HW Q\H .21*6%(5* VWU HQGD EHGUH UXVWHW WLO j VNDSH YHUGLHU

JMHQQRP HW PHU UHQG\UNHW IRNXV IRUEHGUHGH

QDYLJHULQJVPXOLJKHWHU RJ HQ VWA\UNHW JMHQQRPI"ULQJVHYQH 'HW

KDU L OHQJUH WLG HNVLVWHUW W\GHOLJH VI\QHUJLHU PHOORP GH WR WLGOLJHUH
IRUUHWQLQJVRPU{GHQH .RQJVEHUJ 'HIHQFH $HURVSDFH RJ

.RQJVEHUJ 'LVFRYHU\ LQQHQ EODQW DQQHW WHNQRORJL VLNNHUKHW RJ
RYHUY{NLQJ EiGH XQGHU YDQQ RJ L YHUGHQVURPPHW 'LVVH

VIQHUJLHQH KDU "NW L RPIDQJ L WDNW PHG GHQ VLNNHUKHWVPHVVLJH
XWYLNOLQJHQ L YHUGHQ RJ HU Qj VW UUH HQQ QRHQ JDQJ

-RLQW 9HQWXUH VHOVNDSHU



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

1"NNHOWDDOWIHQ NY

L 21*6% (5% ',6&29(5<

012. 4 4 4 4 4 012. 4 4 4 4 4
,QQWHNWHU b b b b b b b ,QQWHNWHU b b b b b b b

(%,7'$ b b b b b b b (%,7'$ b

(%,7'$ (%,7'$

(%, 7 b b b b b b (%,7 b

(%,7 (%,7

5HVXOWDWDQGHO WLONQ\WWHGH VHOVNDSHU 2UGUHLQQJDQJ b b b b b b b
2UGUHLQQJDQJ b b b b b b b 2UGUHUHVHUYH b b b b b b b
2UGUHUHVHUYH b b b b b b b 6XPPHQ DY OLQMHQH L GLYLVMRQHQH WLOVYDUHU LNNH NRQVHUQ JUXQQHW DQQHQ YLUNVRPKHW VRP .RQJVEHUJ 'LJLWDO HLHC

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

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

(%,7'$

(%,7 b

(%,7

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

0,66,/(6 $(526758&785(6

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

(%,7'$

(%,7 b

(%7

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

.21*6%(5* o NYDUWDO 7DOOHQH HU LOQNOXGHUW .21*6%(5*V SURSRUVMRQDOH DQGHO DY -RLQW 9HQWXUH VHOVNDSHU



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

7DOQRWHU

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

.21*6%(5* o NYDUWDO



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

6DPPHQGUDWW UHVXOWDWUHIJQVN®B®BP WW RSSVWLOOLQJ RYH
HQ

012. 1RWH
"ULIWVLQQWHNWHU b b b

L, QQWHNWHU b b b 012. 1RWH

"ULIWVNRVWQDGHU b b b 5HVXOWDW HWWHU VNDWW b b b
(%,7'% b b b

SYVNULYQLQJHU 6SHVLILNDVMRQ DY SHULRGHQ

$YVNULYQLQJHU OHDVLQJHLHQGHOHU 3RVWHU VRP YLO EOL UHNODVVLILVHUW RYHU UHVXOWDWHW L HWWHUI'OJHQGH SHULRGHU
$PRUWLVHULQJHU (QGULQJ L YLUNHOLJ YHUGL NRQWDQWVWU PVLNULQJHU

1HGVNULYQLQJHU LPPDWHULHOOH HLHQGHOHU ; ; .RQWDQWVWU PVLNULQJHU UHQWH RJ YDOXWDXWE\WWHDYWDOHU

(%7 . b 6NDWWHHITHNW DY NRQWDQWVWU PVLNULQJHU

2PUHJQLQJVGLIIHUDQVHU YDOXWD

SHVXOWDWDQGHO IHOOHVNRQWUROOHUWH YLUNVRPKHWHU RJ WLONQ\VAWLIGLIVILIGIVND S 6XP SRVWHU VRP YLO EOL UHNODVVLILVHUW RYHU UHVXOWDWHW L HWWHUI"OJHQGH SHULRGHU

SHQWHU Si OHDVLQJIRUSOLNWHOVHU 3RVWHU VRP LNNH YLO EOL UHNODVVLILVHUW RYHU UHVXOWDWHW

1HWWR ILQDQVSRVWHU

(VWLPDWDYYLN SHQVMRQHU f f
5HVXOWDW 1°'U VNDWW IUD YLGHUHI’UW YLUNVRPKHW b b ENDWWHHIIHNW HVWLPDWDYYLN SHOVMROHU . .
GNDWWHNRVWQDG b 6XP SRVWHU VRP LNNH YLO EOL UHNODVVLILVHUW RYHU UHVXOWDWHW f f
5HVXOWDW HWWHU VNDWW 1UD YLGHUHI'UW YLUNVRPKHW b b 7RWDOUHYXOWDW IRU SHULRGHQ " b b
5HVXOWDW HWWHU VNDWW IUD YLUNVRPKHW XQGHU DYYLNOLQJ b b
3HULRGHQV UHVXOWDW HWWHU VNDWW b b b

+HQI"UEDUW WLO
$NVMHHLHUH L PRUVHOVNDSHW b b b
,NNH NRQWUROOHUHQGH LQWHUHVVHU

S5HVXOWDW SU DNVMH G5HVXOWDW SU DNVMH XWYDQQHW 12.
IRU UHVXOWDW IUD YLGHUHI"UW YLUNVRPKHW

IRU UHVXOWDW IUD YLGHUHI'UW YLUNVRPKHW XWYDQQHW

IRU UHVXOWDW IUD YLUNVRPKHW XQGHU DYYLNOQJ

IRU UHVXOWDW IUD YLUNVRPKHW XQGHU DYYLNOLQJ XWYDQQHW
IRU SHULRGHQV UHVXOWDW

IRU SHULRGHQV UHVXOWDW XWYDQQHW

.21*6%(5* o NYDUWDO



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

S8WVLNWHU 7DOO

6DPPHQGUDWW RSSVWLOOLQJ RYHU

ILQDQVLHOO VWLOOLQJ

012. 1IRWH

(LHQGHOHU

(LHQGRP DQOHJJ RJ XWVW\U

/HDVLQJHLHQGHOHU

,PPDWHULHOOH HLHQGHOHU

$QGHOHU L MRLQW YHQWXUHV RJ WLONQ\WWHGH VHOVNDSHU
$QGUH ODQJVLNWLJIH HLHQGHOHU

6XP DQOHJIJVPLGOHU

9DUHODJHU
XQGHIRUGULQJHU

. XQGHNRQWUDNWHU HLHQGHO

"HULYDWHU

$QGUH NRUWVLNWLJH IRUGULQJHU
%HWDOLQJVPLGOHU

(LHQGHOHU KROGW IRU XWGHOLQJ WLO HLHUQH
6XP RPO'SVPLGOHU

6XP HLHQGHOHU

, HWDOLQJVPLGOHU HU .RQJVEHUJ ODULWPH VLQ DQGHO DY NRQVHUQNRQWRRUGQLQJHQ Sj
%HWDOLQJVPLGOHU L EDODQVHQ DYYLNHU IUD EHWDOLQJVPLGOHU L NRQWDQWVWU 'PPHQ GD EHWDOLQJVPLGOHU L NRQWDQW

NRQVHUQNRQWRRUGQLQJ

21*6%(5* o NYDUWDO

o T

012.

T o | o T

LQNOXGHUW

012. 1RWH

(JHQNDSLWDO IRUSOLNWHOVHU RJ DYVHWQLQJHU

,QQVNXWW HJHQNDSLWDO

2SSWMHQW HJHQNDSLWDO

$QGUH UHVHUYHU

5HVHUYHU UHODWHUW WLO YLUNVRPKHW KROGW IRU XWGHOLQJ
,NNH NRQWUROOHUHQGH LQWHUHVVHU

6XP (JHQNDSLWDO

/DQIJVLNWLJIH UHQWHECUHQGH 0iQ
/DQJVLNWLJIJH OHDVLQJIRUSOLNWHOVHU

$QGUH ODQJVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
6XP ODQJVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU

. XQGHNRQWUDNWHU IRUSOLNWHOVHU
"HULYDWHU

_RUWVLNWLJ UHQWHEGCUHQGH 0;Q

_RUWVLNWLJH OHDVLQJIRUSOLNWHOVHU

$QGUH NRUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
JRUSOLNWHOVHU KROGW IRU XWGHOLQJ WLO HLHUQH
6XP NRUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU

VW H%L NOXGHUHU ED NE K
6 X N

U'PP SLQJ RQYJVEHUJ ODULWLPH KDU XWHQIRU
P HJH SLWDO IRUS RJ DYVHWQ H

LQJHU

(JHQNDSLWDODQGHO
1HWWR UHQWHECUHQGH JMHOG

S o o ©

T o T ©T



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

6DPPHQGUDWW RSSVWLOOLQJ RYHU HQGULQJ L HIHQNDSLWDO

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

b b

(JHQNDSLWDO 8%

.21*6%(5* o NYDUWDO



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

6DPPHQGUDWW NRQWDQWVWU PRSSVWLOOLQJ

LONOXGHUHU YLUNVRPKHW KROGW IRU XWGHOLQJ WLO HLHUQH

012. 1RWH 012. 1RWH
5HVXOWDW HWWHU VNDWW b b b 1HWWR HQGULQJ UHQWHECUHQGH JMHOG f
$YVNULYQLQJHU QHGVNULYQLQJHU Sj HLHQGRP DQOHJJ RJ XWVW\U 1HGEHWDOLQJ DY OHDVLQJIRUSOLNWHOVHU
$YVNULYQLQJHU OHDVLQJHLHQGHOHU %HWDOWH UHQWHU
$PRUWLVHULQJHU QHGVNULYQLQJHU Sj LPPDWHULHOOH HLHQGHOHU %HWDOWH UHQWHU Sj OHDVLQJIRUSOLNWHOVHU
5HVXOWDWDQGHO IHOOHVNRQWUROOHUWH YLUNVRPKHWHU RJ WLONQ\WWHGH VHOVNDSHU 1HWWR XWEHWDOLQJ L DNVMHSURJUDP IRU DQVDWWH f f
1HWWR ILQDQVSRVWHU SWE\WWH EHWDOW WLO DNVMRQGCUHQH L PRUVHOVNDSHW f f b
6NDWWHNRVWQDG b KHUDY XWE\WWH HJQH DNVMHU f f f
*HYLQVW YHG VDOJ DY YLUNVRPKHW f b b 1IHWWR NRQWDQWVWU P IUD ILQDQVLHULQJVDNWLYLWHU b
(QGULQJ L QHWWR RPO'SVPLGOHU RJ DQGUH GULIWVUHODWHUWH SRVWHU b b
1HWWR NRQWDQWVWU P IUD GULIWVDNWLYLWHWHU b b (ITHNW DY YDOXWDNXUVHQGULQJHU S; EHWDOLQJVPLGOHU

1HWWR HQGULQJ EHWDOLQJVPLGOHU b b b
SWE\WWH IUD IHOOHVNRQWUROOHUWH RUGQLQJHU RJ WLONQ\WWHGH VHOVNDSHU f f %HWDOLQJVPLGOHU YHG EHJ\QQHOVHQ DY SHULRGHQ b b b
M’S VDOJ DY HLHQGRP DQOHJJ RJ XWVW\U b %HWDOLQJVPLGOHU YHG SHULRGHQV VOXWW b b b
,QYHVWHULQJ L GDWWHUVHOVNDSHU RJ WLONQ\WWHGH VHOVNDSHU f
J,QYHVWHULQJ L ILQDQVLHOOH HLHQGHOHU f f 012. HU EHWDOLQJPLGOHU IUD YLGHUHI'UW YLUNVRPKHW PHQV 012. HU IUD YLUNVRPKHW KROGW IRU XWGHOLQJ \
L QQEHWDOWH UHQWHU 012. DY EHWDOLQJVPLGOHQH YHG SHULRGHQV VOXWW HU SODVVHUW L OLNYLGLWHWVIRQG
6D0OJ DY YLUNVRPKHW RJ HPLVMRQ L GDWWHUVHOVNDSHU f b b

SNWLYHUW HIJHQXWYLNOLQJ RJ DQGUH LPPDWHULHOOH HLHQGHOHU
IHWWR NRQWDQWVWU’'P IUD LQYHVWHULQJVDNWLYLWHWHU

.21*6%(5* o NYDUWDO



.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
.RQVHUQUHJIQVNDBHWWHER@UYVUHJQV ND.RIQWY RPUDWWHISHQ BBYXWVHWQLQIHU VRP S{YLUNHU DQYHQGHOVHQ DY UHJQVNDSVSULQVLSSHU RJ UHJQVNDSVI'UWH
GHWV GDWWHUVHOVNDSHU RJ DQGHOHU L MRLQW YHQW X EHD F8J S LHLM@\GWHA\DHGH RUHIR WIS DS NAR R GHVH UQ Q @/@WYAW WA W HRU NRVWQDGHU )DNWLVNH UHVXOWDWHU NDQ DYYLNH

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 WLOOHJJVNUDYHQHWRFPXWWPNRPEPNNH GHWWH KDWW QRHQ S{YLUNQLQJ Sij 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



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

9LUNVRPKHW KROGW IRU XWGHOLQJ

RNWREHU YHGWRN VWV\UHW L .RQJVEHUJ *UXSSHQ $6% j IRUVOj | VNLOOH XW RJ ERQWDRMHIWHU.RQIIME M UU NDRIEMH W HK 8 O GW R R H [YWXMHWRL @JUNVLO HLHUQH

JLVMRQVSODQHQ EOH JRGNMHQW DY VW\UHW GHVHPEHU RJ EOH YHGWDWW DY JHQHUDOIRUVDPOLQJHQ Sj HNVWUDRUGLQ¢U JHQHUDOIRUVDPOLQJ

MDQXDU JLVMRQHQ JMHQQRPI'UHV YHG DW .21*6%(5* VLQH HLHQGHOHU UHWWLJKHWHU RJ IRUSOLNWHOVHU VRP SULP¢UW NQ\WWHU VHJ WLC

PDULWLPH YLUNVRPKHWHQ RYHUI'UHV WLO GHW Q\VWLIWHGH VHOVNDSHW .RQJVEHUJ QQYLWLPH $6$ 9HUGLHQH VRP VNLOOHV XW XWJM U WRWD )Y

YHUGLHQH L .RQJVEHUJ *UXSSHQ $68 L KHQKROG WLO YHGWDWW ILVMRQVSODQ 6RP IEVMRQVYHEHUOBI YEO BNYVMHHEHUQH - RQIVEHUI*UXSSH——— 46— —

JMHQQRPI'ULQJHQ DY ILVMRQHQ PRWWD Q\H DNVMHU L .RQJVEHUJ ODULWLPH $6% KYRUKVAU DNVMH L .RQJIVEHUJ *UXSSHQ $6$ JLU UHWW WLO j ¥Q

DNVMH L .RQJVEHUJ ODULWLPH $6%$ $NVMRQCUVWUXNWXUHQ VSHLOHW DNVMRQ¢vauxWW‘)&BH‘QQEW\%bB%ﬁ‘U&W%S@Q®G§B§%PV\L\G’G%WE'B‘M'WS$|WWHL 9 b b

JMHQQRPI'ULQJHQ DY ILVMRQHQ % UVQRWHULQJHQ EOH JMHQQRPI'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 XkMNDGRRIEE W | KR @&EWy LR YL WM OLQAWKLO HLHUQH 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\WM \8% CUMNW CHMWDMHILL F MBEWW U R 1Y LUHNAXRCPVK Bl W RSGE MU DY IYQ NHDQ QJ .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 , NRQWDQWVWU PPHQ HU WDOOHQH IUD GHQ PDULWLPH

YLUNVRPKHWHQ LQNOXGHUW L EjGH RJ 6SHVLILNDVMRQ DY UHVXOWDW ILQDQVLHOO VWLOOLQJ SHU RJ RJ QHWWR NRQWDQWVWU P 1UD

GHQ PDULWLPH YLUNVRPKHWHQ SUHVHQWHUHV L WDEHOOHQH QHGHQIRU (WWHU NYDUWDO YLO UHVXOWDWHW IUD GHQ PDULWLPH YLUNVRPKHWHQ YCUH

XHQGUHW XW jUHW RJ EDODQVHQ YLO LNNH LQNOXGHUH EDODQVHWDOO GHQ PDULWLPH YLUNVRPKHWHQ

6SHVLILNDVMRQ DY UHVXOWDW IUD YLUNVRPKHW KROGW IRU XWGHOLQJ

012.

'"ULIWVLQQWHNWHU b b b
*HYLQVW YHG VDOJ DY YLUNVRPKHW f b b
"ULIWVNRVWQDGHU b b b
(%.7'$ b b
'ULIWVUHVXOWDW (%,7 b b
5HVXOWDWDQGHO WLONQ\WWHGH VHOVNDS f f

1HWWR ILQDQVSRVWHU

S5HVXOWDW I'U VNDWW IUD YLUNVRPKHW XQGHU DYYLNOLQJ b b
6NDWW

5HVXOWDW HWWHU VNDWW IUD YLUNVRPKHW XQGHU DYYLNOLQJ b b

BWYLGHW UHVXOWDW IUD YLUNVRPKHW XQGHU DYYLNOLQJ

.21*6%(5* o NYDUWDO



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

6SHVLILNDVMRQ DY HLHQGHOHU RJ JMHOG KROGW IRU XWGHOLQJ WLO HLHUQH

012.

012.

(LHQGRP DQOHJJ RJ XWVW\U b
/HDVLQJHLHQGHOHU

$QGUH LPPDWHULHOOH HLHQGHOHU b
$QGHOHU L IHOOHVNRQWUROOHUWH YLUNVRPKHWHU RJ WLONQ\WWHGH VHOVNDSHU

$QGUH ODQJVLNWLJH HLHQGHOHU

6XP DQOHJJVPLGOHU b
9DUHODJHU b
. XQGHIRUGULQJHU b
XQGHNRQWUDNWHU HLHQGHOHU b

JLQDQVLHOOH GHULYDWHU f
$QGUH NRUWVLNWLJH IRUGULQJHU
%HWDOLQJVPLGOHU

6XP RPO'SVPLGOHU b
6XP HLHQGHOHU KROGW IRU XWGHOLQJ WLO HLHUQH b

/DQIJVLNWLJ UHQWHECUHQGH 0iQ
/DQJVLNWLJIJH OHDVLQJIRUSOLNWHOVHU
$QGUH ODQJVLNWLJH IRUSOLNWHOVHU
6XP ODQJVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU

. XQGHNRQWUDNWHU IRUSOLNWHOVHU
JLQDQVLHOOH GHULYDWHU

_RUWVLNWLJ UHQWHEGCUHQGH 0iQ

_RUWVLNWLJ OHDVLQJIRUSOLNWHOVHU

$QGUH NRUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
6XP NRUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU
6XP IRUSOLNWHOVHU KROGW IRU XWGHOLQJ WLO HLHUQH

IHWWR HLHQGHOHU KROGW IRU XWGHOLQJ WLO HLHUQH

, WLOOHJJ WLO EHWDOLQJVPLGOHU SUHVHQWHUW L EDODQVHQ RYHU KDU .RQJVEHUJ ODULWLPH QHWWR EDQNLQQVNXGG , .21*6%(5*hV NRQVHUQNRQWRRUGQLQJ Sj 012.

.21*6%(5* o NYDUWDO



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

6HIJPHQWLQIRUPDVMRQ

.RQVHUQHWY "YHUVWH EHVOXWQLQJVWDNHU IRU GHQ RSHUDWLYH GULIWHQ GHQ Q\H NRQVHUQVMHIHQ IRU .21*6%(5* KDU HYDOXHUW KYRUGDQ NRQVHUQHWY YLUNVRPKHW VND
6\VWHPV OLVVLOHV $HURVSDFH RJ 'LVFRYHU\ LQNOXGHUW SURSRUVMRQDO DQGHO DY WLOK"UHQGH -RLQW 9HQWXUH VHOVNDSHU 'ULIWVVHJIJPHQWHQH I"OJHV RSS PiQHGOLJ ¢
VHIPHQWHQH VDPVYDUHU PHG OHGHOVHVVWUXNWXUHQ RJ GHQ LQWHUQH UDSSRUWHULQJHQ WLO NRQVHUQVMHIHQ PHG XQQWDN DY .RQJVEHUJ 'LJLWDO VRP UDSSRUWHUHV VR

b b
OLVVLOHV
"HIHQF$HURVWUX FWXERIWHU\ LQNO
012. 6\WWHPV LQNO -2QNO -9 -9 -RLQW 9HQWXUHWWLJIH (OLPLQHUI2Q36%(5* ''6 LQNO -90% LQNO -9'6' LQNO -BLQW 9HQWXUWWLJIH (OLPLQHU.I2Q36% (5*
JQQWHNWHU b b b b b b b b
(%,7'$ f b f b
(%,7 f b f

"YULJ YLUNVRPKHW EHVW; U DY .RQJVEHUJ 'LJLWDO .RQJVEHUJ ,7 HLHQGRPVYLUNVRPKHW NRQVHUQIXQNVMRQHU

012. 6\VW':;'\"/QLFJ.F'M&OR_L%\E/E%ELX;Y(@W(/F_'g\-LRQ.'\bQ/v IHQWXUWWLIH (OLPLQHUI2QI6%(5*
,QQWHNWHU b b b b b b
(%,7'$ b b b f b
(%,7 b b b f b

.21*6%(5* o NYDUWDO



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

7DEHOOHQ QHGHQIRU YLVHU IRUYHQWHW WLGVSXQNW IRU QiU JMHQVWRRP@EH OHYHIWLI@WWNWSOLNWHOVHU 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



.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 PDUV
IHWWR HLHIQGHD®@J DYJDQJ S5SHVXOWQ@BUH SRVWHIHWWR HLHRWB\HOO WD

012. $QGHO L SHULRGRHNVWDWW XWE\WWRGHXWYLGHW UHVXOWDW

3DWULD 2\L b f b

.RQJVEHUJ 6DWHOLWH 6HUYLFHV b f f f b

$QGUH DQGHOHU f f f f f

6XP b f 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 f

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 0DU ODL 4 -XQ $XJ
RJ 4 6HS 'HV

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

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

.21*6%(5* o NYDUWDO



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

J)LQDQVLHOOH LQVWUXPHQWHU

/iQ RJ OjQHUDPPHU 5HQWHECUHQGH 0j0Q
.RQVHUQHW KDU WR REOLJDVMRQV O |RYSG MW W H/ DPPIHD® O H2J.

012. b WLO EHWDOLQBRQIMEHY H®Y{WDWRQ ODLQWHQDQFH 6HUYLFH $6

.$06 HU HLG L IHOOHVNDS PHG 3DWULD 2\L 6HOVNDSHW PRWWRN ILQDQVLHULQJ IUD VLQH

HLHUH NYDUWDO RJ KDU Qi HW NRUWL MNWIOIHOJQNILLD 3DWULD Sj 012.

LQWHUQW OiQ IUDH®MW6HE* L KHQKROG WLO DNVMRQE¢UDYWPQH RP | ILQDQVLHUH JRUIDABPLOHOO UHQWHHUGL GHUGL
LQYHVWHULQJHU L .$06 .RQVHUQHW KDU L ®MI200HJJ HQ VI\QGLNHUW O[QHIDVLCOLWHW S]

b RJ HQ NDVVHNUHGHLWWoHjJJH YDU XEHQ\WWHW YHG NYDUWDOVVOXWW
/DQIJVLNWLJIH 0jQ

2EOLJDVMRQVO;Q .2* IDVW UHQWH b b
6XP ODQJVLNWLJH OjQ b b
2EOLJDVMRQVO;Q .2* IDVW UHQWH b b
2EOLJDVMRQVO;Q .2* IO\WHQGH UHQWH f

$QGUH NRUWVLNWLJIH 0iQ

6XP NRUWVLNWLJH 0iQ b 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 NYDUWDOHW

.21*6%(5* o NYDUWDO



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

S8WVLNWHU 7DOO

9DOXWDWHUPLQHU

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

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

9LUNHOLJ YHUGL S§ EHKROGQLQJHU NODVVLILVHUW VRP NRQWDQWVWU PVLNWNWHGJIHLR. VRP VN B WNR B FSHRUD IXRREH-5Y W [PEMOINDY R W H M RAURSW DHOQIGHLY IX@IWLD WIHOM HEDAd YHUGL DY XUHDOLVHU
NRQWDQWVWU RMHAOUNBMBAIRZHQ VDPPH SHULRGH 'HQ WRWDOH HQGULQJHQ L QHWWR YLUNHGOLUOMMRAWBGLISD YUY MNOIMWHYH U G IB\GIRWHREKKN M H QHVY ME& INTHD BIWY D O Y8/ X2V W RD B%86'122.

I9DOXWDWHUPLQHU NODVVLILVHUW VRP NRQWDQWVWU PVLNULQJ
JRUIDOOHU L JRUIDOOHU L HOOHU VHQHUH 7TRWDOW
9HUGL L 12. S;§ DYWDOWH 9HUGL L 12. S§ DYWDOWH 9HUGL L 12. S| DQGWDIGWH. YLUNHOLJ YHUGL IUD

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

(85

"YULJH

6XP b

5XO0OHUWH YDOXWDWHUPLQHU
7TRWDOW 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 HOOHU VHQHUH 7TRWDOW
9HUGL L 12. S§ DYWDOWH 9HUGL L 12. S DQGWDIGWH. YLUNHOLJ YHUGL IUD

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

(85 b b b

*063 b b

"YULJH

7TRWDOW b b b b b
9DOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU HLHQGHO b
9DOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU JMHOG b
1HWWR YDOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU b

.21*6%(5* o NYDUWDO

9LUNHOLJ YHUGL UHIHUHU WLO QjYHUGLHQ
WHUPLQNXURDSHU RJ WHUPLQNXUV Sj
WLGVSXQNWHW IRU LQQJ{HOVH DY WHUPLQN
YLUNHOLJ YHUGL S; NRQWDQWVWU PVLNULQ
WRWDOUHOYXDWDWHWWHQGULQJIJHQ L WDEHC
YHQVWUMLYLVHULIIHUDQUHR Sij

VNVOGHV HQGULQJ L YLUNHOLJ YHUGL S UH
YDOXWDE\WWHDYWDOHU

IHWWRYHUGLHQ DY YLUNHOLJ YHUGLVLNULC
HU ERNI"UW VRP GHULYDWHU L EDODQVHQ P
NXQGHNRQWUDNWHU2HLHQSEE8RNVHRQ

RJ NXQGHNRQWUDNWHWO12RUSOLNWHOVH PH

‘NQLQJ



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

6SHVLILNDVMRQ DY GHULYDWHU

012.

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

9DOXWDRSVMRQHU f
6XP GHULYDWHU RPO"SVPLGOHU b b
9DOXWDWHUPLQHU NRQWDQWVWU PVLNULQJHU F
9DOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU G b b
5HQWH RJ YDOXWDE\WWHDYWDOHU

6XP GHULYDWHU NRUWVLNWLJH IRUSOLNWHOVHU b b
IHWWR YDOXWDWHUPLQHU NRQWDQWVWU 'PVLNULQJHU D F
IHWWR YDOXWDWHUPLQHU YLUNHOLJ YHUGLVLNULQJHU E G
6XP QHWWR YDOXWDWHUPLQHU b

.21*6%(5* o NYDUWDO



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

1¢UVWiHQGH SDUWHU +HQGHOVHU HWWHU EDODQVHGDJHQ

, KHQKROG WLO DNVMRQ¢UDYWDOH UXQGW ILQDQVLHULBWIDYMR@HHMWH LDLQ GHWYD IPDRQWNPHUYLBKNIVIRWKRIQVHQ L .21*6%(5* HU JMHQQRPI"UW
ODLQWHQDQFH 6HUYLFHV JD HLHUQH 3DWULD 2\L RJ .21*6%(5* OjQ WLO VHOVNDSHW L NYDUWDO

3DWULD 2\L VLQ DQGHO DY ILQDQVHULQJHQ HU 012. 6 W \WHGWHRI IVNAMK HWY H Q RQRVH E HDW BB SHQ $6$ | VNLOOH XW RJ E'UVQRWHUH .RQJVEHUJ
NYDUWDRLONQ\WQLQJ WLO QE¢UVW{HQGH SDUWHU KDU Y ¢ODA LDMLGPUHH SH @ )GWR Q BIFW 2\O0RH % "W U D L WIMNRVMRQEOH JRGNMHQW DY *HQHUDOIRUVDPOLQJHQ
VRP S; YHVHQWOLJ PiWH SiYLUNHU NRQVHUQHWYV ILQDQVLRIQWIE N WL ODU QW HCHO B O HU X W XIOANMIIRVD HW W RRI 1 U VR & W@ UW JLVMRQHQ HU JMHQQRPI'UW YHG

DW .21*6%(5* VLQH HLHQGHOHU UHWWLJKHWHU RJ IRUSOLNWHOVHU VRP SULP¢UW NQ\WWHU VHJ WLO
GHQ PDULWLPH YLUNVRPKHWHQ RYHUI"'UHV WLO GHW Q\VWLIWHGH VHOVNDSHW .RQJVEHUJ ODULWLPH

6HQWUDOH ULVLNR RJ XVLNNHUKHW ¥4D RNYRWRMW VRP VNLOOHV XW XWJIM U WRWDOW DY YHUGLHQH L .RQJVEHUJ *UXSSHQ $6% L
KHQKROG WLO YHGWDWW ILVMRQVSODQ 9)RIWN VIR WHH\D LKIRIQGW. QRRUPDVMRQ VH QRWH

XWGHOLQJ
.RQVHUQHWY EHKDQGOLQJ DY XOLNH ULVLNRHU HU EHVNUHYHW L jUVUDSSRUWHQ IRU

"HW I"'UVWH NYDUWDOHW DY KDU Y¢CUW SUHJHW DY NULJ RJ SROLWLVN XUR L VWRUH GHOHU DY YHUGHQ
.21*6%(5* KDU VWRU LQWHUQDVMRQDO WLOVWHGHY¢UHOVH RJ EOLU S;YLUNHW DY JOREDOH HQGULQJHU

‘"HQ JHRSROLWLVNH VLWXDVMRQHQ GH VHQHUH jUHQH KDU RJVj I'UW WLO K\SSLJH HQGULQJHU L
WROOVDWVHU 9ijUW JOREDOH IRWDYWU\NN RJ YHUGLVNDSLQJ Q¢UW NXQGHQ UHGXVHUHU ULVLNRHQ NQ\WWHW
WLO GHWWH PHQ YL YLO NXQQH EOL S{YLUNHW DY IRUWVDWW SROLWLVN XUR RJ XVLNNHUKHW .21*6% (5*
MREEHU WHWW PHG P\QGLJKHWHU RJ EHQ\WWHU JOREDO NRPSHWDQVH S;{ WYHUV DY DOOH
IRUUHWQLQJVRPU{GHQH IRU j VLNUH DW YL HU JRGW IRUEHUHGW S{ RJ NDQ WLOSDVVH RVV GH VWDGLJH
HQGULQJHQH B6LWXDVMRQHQ L OLGW "VWHQ KDU LNNH KDWW EHW\GHOLJ LQQYLUNQLQJ Sj

.21*6%(5*V YLUNVRPKHW PHQ XWYLNOLQJHQ GHU NDQ SiYLUNH UHOHYDQWH PDUNHGVIRUKROG IRU
NRQVHUQHW

6NDWWHNRVWQDG

6NDWWHNRVWQDGHQ IRU YLGHWHIBOW & HU NV QFMRI W ®WUD Y
UHVXOWDWHW I"U VNDWW 6NDWWHNRVWQDGHQ EOH S{YLUNHW DY UHVXOWDWDQGHOHU IUD WLONQ\WWHGH
VHOVNDSHU LOQOQUHJQHW HWWHU VNDWW SHUPDQHQWH IRUVNMHOOHU RJ NLOGHVNDWW

.21*6%(5* o NYDUWDO



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

SOWHUQDWLYH UHVXOWDWP;iO RJ GHILQLVMRQH.U

VHUYH LQNO -RIRQW VO HGIWWXHWEY/LPLQHUQJI21*6% (5*

21%6%(5* b b b

b
.21*6%(5*EHQ\WWHU EHJUHSHU L NRQVHUQUHJQVNDSHW VRP LNNH HU IRUDQNUHW L UHJORABEVYWEQeDUGHU HWWHU ,)56 1HGHQIRYG 1"0JHU Y UH b b
GHILQLVMRQHU RJ IRUNODULQJHU WLO GLVVH EHJUHSHQH OLVVLOHV S$SHURVWUXFWXUHV b f f b
'LVFRYHU\ b b f b
(%,7°$ RJ (%,7 DQUKBLRY* YCUH QRUPDOH EHJUHSHU L UHJQVNDSVVDPPHQKHQJ PHQ VRPWWE HNWVAEKIPSOW WhEBERHW DY UHIQVNDSVOLQMHQH K%HWDOLQJVPLGOHUwW RJ N
UHJQVNDSVVWDQGDUGHU (%,7'$ HU HQ IRUNRUWHOVH IRU k(DUQLQJV %HIRUH ,QWHUHVW 7D[HV 'HSUHFLDWLRQ DQG $PRUWLVDWLRQw 'ULIWVUHVXOWDW I U
ILQDQVSRVWHU VNDWW DYV NUL*G @I F RQ\B/MRUW (% HUL QJUHVXOWDWUHJIJQVNDSHW VRP VXPPHULQJVOLQMH IRU DQGUH
UHJQVNDSVOLQMHU 'LVVH UHJQVNDSVOLQMHQH HU GHILQHUW L YjUH UHJIOWMYDSMEUGKWVLSSHU VRP HU HQ GHO DY jUVUHJQVNDSHW IRU
JMHOGHU IRU (%,7 012.
%HWDOLQJVPLGOHU b b
.21*6%(5*V VWUDWHJILVNH SODQHU YLO IUDPRYHU KD 'NW IRNXV Si -RLQW 9HQWXUHV -9 R DOGUH SDUWOHUYNDS 60LNH VDPDUEHLG YLO | . .
VHQWUDO UROOH L Q\H .21*6%(5* RJ GLYLVMRQVOHGHOVHQ YLO Ij HW VW UUH DQVYDU IRU RSSI"OJLQJ DY -RLQW 9HQWXUH VHOVNDSHQH "HV
EHVOXWWHW DW P{OLQJ RSSI’0JLQJ RJ UDSSRUWHULQJ DY GLYLVMRQHQH VNDO LQN OSCEENWSE L WO & B PHOWHR A BY PN WEP YW anowxuHy : P 4o DY
LQQWHNWHU (%,7'$ (%,7 RUGUHLQQJDQJ RJ RUGUHUHVHUYH B6HOVNDSHU KYRU NRQV RUW\YHWLKD UHE\QHHIUMO®QG SO S; SURVHQW RJ EHW\GF b b
RSHUDVMRQHOO LQQIO\WHOVH HU LQNOXGHUW L GLVVH P{OWDOOHQH .RQJVEHUJ 6DW HQQLWi L 6H ¥, F &Nz uSh hwHS YRP 1"0OJH DY GHWWH LQN {U\ RJ
RJ NWD 1DYDO 6\VWHPV L 'HIHQFH 6\VWHPV 7§ 'LVVH RPDUEHLGHGH WDOOHQH HU GHILQHUW VRP $OWHUQDWLYH 3HUIRUPDQFH OHDVXUHV . X

$YVWHPPLQJ DY LOQQWHNWHU (%,7'$ RJ (%,7 PRW ,)56 UHJQVNDSVWDOO
$UEHLGVNDSLYBOHY VRP RPO'SVPLGOHU XQQWDWW EHWDOLQJVPLGOHU IUDWUXNNHW L
VNDWW 9DOXWDLQVWUXPHQWHU NODVVLILVHUW VRP NRQWDQWVWU PVLLNULQJHU LQQJ;

L, QQWHNWHU LORL@WI 9HQW X UMM PLQHULQJ ,QQWHNWHU

21%6%(5* b b
"HIHQFH 6\WWHPV b b 012.
OLVVLOHV $HURVWUXFWXUHV b f f b 2PO° SVPLGOHU HNV HLHQGHOHU KROGW IRU XWGHOLQJ b b
"LVFRYHU\ b f b RUWVLNWLJH IRUSOLNWHOVHU RJ DYVHWQLQJHU HNV IRUSOLNWHOVHU KRDGW IRU XWGHOLIQJ
“XVWHUW IRU

(%,7 LQNO -RLQW 9-HRQ@WUHVQW X UMM PLQHULQJ (%,7 %HWDOLQJVPLGOHU b b
21%6%(5* b f b 8EHWDOW XWE\WWH f f
"HIHQFH 6\WWHPV f .RUWVLNWLJ UHQWHEGCUHQGH 0iQ b b

OLVVLOHV $HURVWUXFWXUHV f f .RUWVLNWLJH OHDVLQJIRUSOLNWHOVHU

'LVFRYHU\ f IHWWR EHWDOEDU VNDWW

JLQDQVLHOOH LQVWUXPHQWHU NODVVLILVHUW VRP NRQWDQWVWU PVLNULQJHU
2UGUHLQRUDQHUGLHQ DY VLIQHUWH NXQGHNRQWUDNWHU GHU .21*6%(5* KDU HQ IRUSOEMNEWIHEONVIHSURIL OHYHUDQVH WLO NXQGH b b

SHVWUXNWXUHULRHVWRY WY IDGEQ RJ DUEHLGVJILYHUDYJLIW YHG DYVOXWQLQJ DY DQVHW)
2UGUHUHMHUMHQVW{HQGH GULIWVLQQWHNWHU Sij VLIQHUWH NXQGHNRQWUDNWHU PHGRQEY DEPHQWHI RPHSOG N WEIPHMHIYQWE?P , WLOOHJII NRPPHU KXVOHLH RJ UHODWHUWH NRVWQI
OHLHDYWDOHU I'U OHLHDYWDOHQV XWO'S IRU DUHDOHU VRP LNNH HU L EUXN

%RRN BUORUGUHLQQJDQJ GLYLGHUW Sj LQQWHNWHU

.21*6%(5* o NYDUWDO



.YDUWD OV U NYPRJWND O NRQJVEHUJ FRP
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