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)DUDGD\ <DVDVO YH 8QG+*NVL\RQ
$OWHUQDWLI DNOP GHYUHOHUL
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60+D YH 'LHOHNWULNOHU WHPHO NDYUDPODUOQO |+UHQPH

$NOP YH GLUHQo WHPHO NDYUDPODUOQO |+UHQPH
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL
7+UNoH V[]Os YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\s % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO ELI

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL
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0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \[QHWLU LG\HUL X\JXODPDODUO 0DOOGDQODUBQ VD+00+0 OoHYUH YH LG JeYHQOL<L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ 0DOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPD0oOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX00ODUO® DQDOL] HGHU YH \RUXPODU

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODU®O VHOHU YH NXOODQOU ELOLUGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHUHQLQL \D GD V.UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
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.D\QDNODUO (GZDUGV & + 3HQQH\ ' ( *&DOFXOXV DQG $QDOLWLN *HRPHWU\" 3UHQWLFH +DOO (QJOHZRRG &OLIVV

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON 'INePDQODU
%HOLUVL] LQWHJUDO YH [JHOOLNOHUL
GQWHJUDO DOPD \|QWHPOHUL
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gUUDV\RQHO IRQNVL\RQODUOQ LQWHJUDV\RQX
7ULJRQRPHWULN IRQNVL\RQODUOQ LQWHJUDV\RQX
%HOLUOL LQWHJUDO YH JHRPHWULN \RUXPX
%HOLUOL gQWHJUDOOQ 8\JXODPDODUO
$uDVOQDY
$UDVOQDY
'«]JOHP E|OJHOHULQLQ $0DQ +HVDEO
+DFLP KHVDEO
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6HULOHU NXYYHW VHULOHUL
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g (OGH HGLOHQ LQWHJUDOLQ WLSLQH EHOLUOH\HELOLU

g (OGH HGLOHQ EHOLUVL] LQWHJUDOL X\JXQ \|QWHPOH KHVDSOD\DELOLU

g $UDGWOUPDODUGD EHOLUOL LQWHJUDOOHUL X\JXOD\DELOLU

g dDOOUPDODUOQGD EHOLUOL LQWHJUDOOHUL NXOODQDUDN \DNODUGON 0|]*POHU *UHWHELOLU

g 7D\ORU VHULOHULQL X\JXOD\DUDN IRQNVL\RQXQ \DNODUON GHJHULQL EXODELOLU

3URJUDPOQ g+UHQPH dONWOODUOD
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3 OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

3 <DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL

3 7¢«UNoOH V|]Os YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\s+ % JHQHO G+]JH\LQGH HQ D] ELU \DEDQFO GLO ElL

3 ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODU®O LOH LOJLOL P+KHQGLVOLN NRQXODUBQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

3 0*KHQGLVOLN 0[|]*POHULQLQ YH X\JXODPDODU®QAQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3 3URMH \|QHWLU LG\HUL X\JXODPDODUO 0oDOOGDQODUOQ VD+00+0 OoHYUH YH LG JeYHQOL+L NRQXODUOQGD ELOLQo VD

3 %LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

3 %LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO

3 '"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo00DUO DQDOL] HGHU YH \RUXPODU

3 0KHQGLVOLN X\JXODPDODUO® LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODU® VHOHU YH NXOODQOU ELOLULP WHN
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ELoLPGH NX0O0ODQOU
%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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3DVW ORGDOV

$FWLYH 3DVVLYH 9RLFH

$FWLYH 3DVVLYH 9RLFH

&RQGLWLRQDOV 7\SH 7\SH 7\SH

&RQGLWLRQDOV 7\SH OL[HG 7\SH

&DXVDWLYHV +DYH VRPHWKLQJ GRQH

&DXVDWLYHV KDYH VRPHWKLQJ GRQH

5HDGLQJ

"HUVLQ
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g+UHQFLOHU NHQGLOHULQL EDVLW G+]H\GH WDQOWDELOLUOHU

*HQLU ]DPDQO NXOODQDUDN J+QO+N UXWLQOHULQL YH DOOUNOQOONODUOQO GULPGLNL ]DPDQO NXOODQDUDN WD NRQX(
*HoPLU =DPDQO NXOODQDUDN JHoPLG LOH LOJLOL ROD\ODUO LIDGH HGHELOHFHNOHUGLU

JHOHFHN =DPDQO NXOODQDUDN JHOHFHN LOH LOJLOL SODQODUOQO LIDGH HGHELOHFHNOHUGLU

g+UHQFLOHU J+QO+N \DGDPOD LOJLOL NRQXUDELOLU KHGHI GLOLQ NRQXUXOGX+X *ONH\H VH\DKDW HGHELOLU
"+0+QFHOHULQL SODQODUOQO YH LVWHNOHULQL LIDGH HGHELOLUOHU

$ '«]JH\LQGH ELU PHWQL RNX\XS DQOD\DELOLUOHU

3URJUDPOQ g-UHQPH dONWOODUS®
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0*KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU® oDOOUDQODUOQ VD+00+O OoOHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo00ODUO DQDOL] HGHU YH \RUXPODU
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%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V<UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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1HZWRQ XQ KDUHNHW NDQXQODUOQO WDQOPOD\DELOPH

7ULJRQRPHWULN \DVDODU® YHNW|UHO E+\*NO*NOHULQ WRSODPD YH ELOHGHQOHULQH D\OUPD LGOHPOHULQH X\JXODEL
%LU NXYYHWLQ PRPHQWLQL EHOLUOH\HELOPH YH EHOLUOL ELU HNVHQ HWUDIOQGDNL GH+HULQL KHVDSODPD %LU NXY
*HUOHN P*KHQGLVOLN SUREOHPOHULQLQ 6HUEHVW &LVLP 'L\DJUDPODUOQO ROXUWXUDELOPH

1HZWRQ XQ +DUHNHW .DQXQODUOQO YH YHNW|U RSHUDV\RQODUOQO SDUoDFONODUOQ YH FLVLPOHULQ GHQJHVLQL GH=
'«]OHPVHO NDIHV HOHPDQODUOQGDNL NXYYHWOHUL DQDOL] HWPHN LoLQ SDUoDFONODUOQ YH FLVLPOHULQ GHQJH SUH:!
. XUX VeUW+QPH NDYUDPOQ®O WDQOPOD\DELOPH YH EX NXYYHWH PDUX] NDODQ NDWO FLVLPOHULQ GHQJHVLQL DQDOL] H
$+OUOON PHUNHIL YH N+WOH PHUNH]L NDYUDPODUOQO DQOD\DELOPH NH\IL GHNLOOHUH VDKLS FLVLPOHU LoLQ NRQXP(
<D\OOO \*NOHULQ ELOHUNHVLQL EXOPDN LoLQ D+OUOON PHUNH]L YH N*WOH PHUNH]OHULQL EHOLUOHPHN LoLQ NXOODGQ
.LULGOHULQ Lo NXYYHWOHULQL KHVDSODPDN LoLQ FLVLPOHULQ GHQJHVL YH \D\OOO \+NOHULQ ELOHUNHVLQL EXOPDN L
(+LOPH PRPHQWOHUL YH NHVPH NXYYHWL GL\DJUDPODUO ROXGWXUPDN LoLQ JHQHO SURVHG+U+* X\JXOD\DELOPH YH EX |
7HNQLN YH PHVOHNL P+KHQGLVOLNWH \DGDP ER\X |[+UHQPH\L *VWOHQPH LKWL\DFOQO NDYUD\DELOPHN
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<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL
7¢«UNoH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\s % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO EL

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL
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%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXoODUO DQDOL] HGHU YH \RUXPODU
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ELOLPGH NXOODQOU
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g=UHQLP 7+U-

'"HUVLQ 'LOL ‘"HUVLQ '<]JH\L 'HUVLQ 6WDM 'XUXPX '"HUVLQ 7+U-

guUJ+Q g+UHWLP

7+UNoH )J)DN<OWH <RN =RUXQOX

%|0+Ps 3URJUDPO

gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=+L

<UG 'Ro 'U <OOPD] *h!

'"HUVLQ $PDFO

%X GHUVLQ DQD DPDFO |fUNRGOHERUMRRE oL]LP YH WDVDUOP \DSPDN LoLQ JHUHN® LSDURRG WIDMARHXWNQ B USHUDV $-HNHMLR FNL]LP |
WHPHO 7HNQLN 5HVLP NRQXODU®QO ELOJLVD\DU \DUGOPO\OD \DSDELOPHVLQL VD-ODPDNWOU

g=UHWLP <|QWHP YH 7HNQLNOHUL

%LU oL]LPH EDGODP D UHo WXNEXDPD UGd Y H P RQYVWBIROQOQ G He MNR@BEBENWDODUD NHRQHPWMORFPXW.QDWICOH UL NDWHPEHU YV
dL]LPOHUGHQ o0ONWO DO DPYOH UH GGGV D WPIDYQEL B WLP W lo$ PIH UN. D O QJGIQBUNEB 0 6 Q GHL\ULPM DNGHPVIL W J U« Q+ (. ko DIND UPWD- Q+ GOHULQ
WDUDQPIIMQOHPH NRRXWPREORDIH \XYDUDRWO CSON ODENOPH %WRN \DUDWP D YHORXOIODIMED RWEBIUD ELOJLERODW B XH W]RHP HW U LN
LIRPHWLUN DFRFPEHAULN JULG Y+#H M B §®DVRTH BIBTP® KHVIPHOV/DRB KHVDSODBBDS VHoPH

'"HUVLQ

.D\QDNODUO

_.D\QDNODUO

7HNQLN 5HVLP ,, $XWR&$' 'HUV QRWODUO $XWR&$' LOH %LOJLVD\DU 'HVWHNOL dL]LP YH 7DVDUOP
'"HUVOHU ELOJLVD\DU ODERUDWXYDUOQGD YLGHR SURMHNW|U HGOL+LQGH LQWHUDNWLI RODUDN LUOH

<DUB\OO polL 66QDYODU gGHYOHU <DUB\OO 6RQX

'"HUV <DSOVO

ODWHPDWLN YH 7HPHO %
0+KHQGLVOLN %LOLPOHU
0+KHQGLVOLN 7DVDUOPO

6RV\DO

(+LWLP %LOLPOHUL
JHQ %LOLPOHUL
6D+0O0ON %LOLPOHUL

%LOLPOHU $0DQ %LOJLVL

"HUV .RQXODUO

+DIW .RQX

gQ +D]OUOON "IN PDQODU

%LU oL]LPH EDUODPD YH VDNODPD DUDo oXEXNODUO YH PHC

dL]LP RUWDPOQOQ G*]HQOHQPHVL
dL]LP NRPXWODUO dL]JL

oL]LP D\DUODUGO O]JDUD

%LOHUGLN oL]JL <D\ dHPEHU YV

dL]JLPOHUGHQ 0oONWO DOPD
dL]JLPOHUH PHWLQ LODYH HWPH

.DWPDQODU

oL]JL WLSOHUL oL]JL NDOOQOONODUO UHQNOF

gO0*OHQGLUPH
.HVLW DOPD NHVLW J|U+Q<0 0ONDUPD
_HVLW J|U+Q+uOHULQ WDUDQPDV®

'*]JHQOHPH NRPXWODUO VLOPH EXGDPD N|GH \XYDUODWPD D)
%ORN \DUDWPD YH NXOODQPD EORN LODYH HWPH EORNODU

ER\XWOX L]JRPHWULN J|U+Q+0 OoL]PH LIRPHWLUN oHPEHU L]RI
+HVDSODPD \DSPD DODQ KHVDSODPD PHVDIH KHVDSODPD \
ER\XWOX LIRPHWULN J|U+Q*0G oL]PH LIRPHWLUN oHPEHU L]RI

|'HUV g0LQ gQHULOHQ 'L+HU '"HUVOHU |

756

7THNQLN 5HVLP

| "HUVLQ g+UHQPH dONWOODUOD |

60UD 1R $0ONODPD

]

$XWR&$' LOH P*KHQGLVOLN SDUoDODUOOQ ER\XWOX J|U*Q<UOHULQLQ 7HNQLN 5HVLP NXUDOODUOQD X\JXQ RODUDN oL

|3URJUDP()Q g+UHQPH dONWOODUO |

60UD 1R $00ONODPD
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI[\* % JHQHO G-]JH\LQGH HQ D] ELU \DEDQFO® GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0*KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU®O oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXoODUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODUO VHoHU YH NXOODQOU ELOLGLP WHN
ELoLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN +]HUH JH
ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|
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'"HUVLQ $PDFO
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"HUVLQ .D\QDNODUO®

.D\QDNODUO *«UHU **OVHYLQ (UGR+=DQ %R] 7+UN 'LOL YH .RPSR]LV\RQ 7DEOHW <D\ $O0L <DNOFO YG 7<UN
$QODWOP <DUJO <D\OQHYL @gVPDLO $FDU 7+UN 'LOL $OHP <D\OQHYL JHY]L\H $EGXOODK 7DQVH(
<e¢] \+]JH
puD vOQDY ILQDO

'"HUV <DSOVO

ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL
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3URMHNVL\RQ \DUGOPO\OD NRQX DQODWOPO YH VRUX FHYDS GUHNOLQGH

DUD VOQDY YH ILQDO VOQDYH

'"HUV <DSOVO

ODWHPDWLN YH 7THPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+00ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

"HUV .RQXODUO

+DIW .RQX gQ +D]JOUOON "IN PDQODU
ODO]JHPHOHULQ VOQOIODQGOUOOPDVO |JHOOLN SURVHV Lo
ODO]JHPHOHULQ DWRP \DSOVO DWRPODU DUDVO ED-ODU DW
.ULVWDO \DSOODU NULVWDORJUDILN G+]JOHP YH GR+UXOWXC
'«]OHP YH GR+UXOWXODUOQ PLOOHU LQGLVOHUL
.ULVWDOOHUGPH YH NULVWDO \DSO NXVXUODUO
$obubOPODU
$UD VvOQDY
‘LI*]\RQ
ODO]JHPHOHULQ GHIRUPDV\RQX HODVWLN YH SODVWLN GHIRL
VR+XN GHNLO GH=LUWLUPH

)D] GLA\ADJUDPODUO LNLOL ID] GL\DJUDPODU®O D] GL\DJUDPO
NDUPDGON ID] GL\DJUDPODUO

)H & DODUOP VLVWHPL

‘'HPLU YH oHOLN sUHWLPL

ODO]JHPHOHULQ VHUWOLN YH PXNDYHPHWOHULQL DUWWOUOF
ODOJHPH VHoLPL

"HUVLQ

g+UHQPH dONWOODUO
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7DVDUOPD YH LPDODWD NDWNO VD+OD\DELOLU

$PDFD X\JXQ PDO]JHPH VHOHELOLU

ODO]JHPHOHU KDNNOQGD V|]O+ YH \D]OOO WHNQLN LIDGHOHUL DQOD\DELOLU
OHNDQLN |[JHOOLNOHULQH J|UH PDOJHPHOHUL JUXSODQGOUDELOLU
ODO]JHPHOHUL PXNDYHPHWOHQGLUPH \|QWHPOHULQL |[+UHQHELOLU
ODOJHPH HVDVOO SUREOHPOHUL o|]HELOLU

3URJUDPOQ g+UHQPH dONWOODUO
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL

7+UNoH V[]Os YH \D]OOO HWNLQ LOHWLULP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO ELI
ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUO®QOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \[QHWLU LG\HUL X\JXODPDODUO 0DOOGDQODUBQ VD+00+0 oHYUH YH LG JeYHQOL<L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ 0DOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPD0oOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX00DUO® DQDOL] HGHU YH \RUXPODU

0+*KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHUHQLQL \D GD V.UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]HU EX DPDoOD X\JXQ DQDOLWLN \[
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"HUVLQ $SPDFO
g+UHQFL\H PXNDYHPHW GHUVLQLQ WHPHO NDYUDP YH IRUP+OOHULQL |[+UHWPHNWLU
g+UHWLP <|QWHP YH 7THNQLNOHUL

*HULOPH NDMUD®®BH YH G(HNLONG H QLHION LBIOMPEFPDY LW HEL®PHGH NLULGOHULQ DQROQHYEHWDWRQEAGFLGDUOO HOHPDQODUGD

'"HUVLQ .D\QDNODUO

.D\QDNODUO gQDQ 0 MH&LVLPOHULQ OXNDYHPHWLY 2IVHW PDWEDDFOOON OWG aGWL OXNDYHPHW &LOW
'U OHKPHW + 2PXUWDJ &LVLPOHULQ OXNDYHPHWL 7HRUL YH d|]*PO+* BUREOHPOHUOH 3URI

'U $ODHGGLQ $USDFO 3URI 'U OXVWDID 6DYFO OXNDYHPHW .DWO &LVLPOHULQ OHNDQL+LQH *LULUG
UDKLQ OXUDW ODNDUDFO &LVLPOHULQ OXNDYHPHWL ( 5XVVHOO -RKQVWRQ )HUGLQDQG 3LHUUH ¢

(QJLQHHULQJ ODWHULDOV QG (GLWLRQ 33 %HQKDP 5 - &UDZIRUG DQG & * $UPVWURQJ

&LVLPOHULQ OXNDYHPHWL )HUGLQDQG 3 %HHU ( 5XVVHOO -RKQVWRQ -U -RKQ 7 'HZROI 'DYLG )

'"HUV <DSOVO

ODWHPDWLN YH 7THPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

"HUV .RQXODUO

+DIW .RQX gQ +D]OUOON "INePDQODU
6WDWLN \|QWHPOHULQ NOVD ELU WHNUDUO %gU \DSOQOQ H
JHULOPH .D\PD JHULOPHVL %D+ODQWOODUGDNL \DWDN JHU

(NVHQHO \*NOHPHGH ELU H+LN NHVLWWHNL JHULOPH *HQHO
ELOHUHQOHUL 7DVDUOPGD GLNNDWH DOOQPDVO JHUHNHQ N

(NVHQHO \*NOHPHGH QRUPDO GHNLO GH+*LUWLUPH *HULOPH
JHUOHN GHNLO GH+LUOWLUPH +RRNH NDQXQX HODVWLVLWH F
7HNUDUOO \+NOHPHOHU \RUXOPD (NVHQHO \*NOHPHGH HOHI

6WDWLNoH EHOLUVL] SUREOHPOHU 60OFDNOON GH+LGLPL Lok
JHQHOOHUWLULOPLGO +RRNH NDQXQX +DFLPVHO JHQOHUGUPH <

.D\PD GHNLO GH+LUWLUPHVL ( Q¢ YH * DUDVOQGDNL LOLGNL

%LU GDIWWDNL JHULOPHOHULQ |Q LQFHOHPHVL 'DLUHVHO I
(ODVWLN E|OJHGH EXUXOPD DoOVO

6WDWLNOH EHOLUVL] uDIWODU $NWDUPD uDIWODUOQOQ WD\

%DVLW H+LOPHGH VLPHWULN HOHPDQ %DVLW H+LOPHGH VLF
E|OJHGH JHULOPH YH GHIRUPDV\RQODU

(QLQH NHVLWWHNL GHIRUPDV\RQODU 'H+LGLN PDO]JHPHGHQ
\0O+OOPDODUO
.HVPH NXYYHWL YH H:LOPH PRPHQWL GL\DJUDPODUO

<N NHVPH NXYYHWL YH H:LOPH PRPHQWL DUDVOQGDNL ED+
.HVPH NXYYHWL YH H:LOPH PRPHQWLQLQ KHVDEO YH oL]LPO
%LU NLULG HOHPDQOQO®Q \DWD\ \+]JH\LQGHNL NHVPH NXYYHW!I

<D\JOQ NLULU WLSOHULQGHNL ND\PD JHULOPHOHUL @QFH FL

"HUVLQ

g+UHQPH dONWOODUO

60UD 1R $0ONODPD
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"HUVLQ LOHUL+L LOH LOJLOL P*KHQGLVOLN SUREOHPOHULQL GR+UX DOJOOD\OS GR+UX RODUDN o|]JHELOPH ELOJL YH EF
(NVHQHO \+NOHPH H+LOPH YH EXUXOPDGD JHULOPHOHU HODVWRSODVWLN JHULOPH YH DUWON JHULOPH NDYUDPODUO
g0 YH GOGU NXYYHW NDYUDPODUOQOQ [+UHQLOPHVL

*HULOPH YH GHNLO GH+LGOWLUPH NDYUDPODUO KDNNOQGD ELOJL VDKLEL ROPDN

7HPHO P*KHQGLVOLN GL]D\Q ELOJLOHULQH VDKLS ROPDN YH GL]D\Q \DSDELOPH EHFHULVLQL ND]DQPDN

7HNQLN YH PHVOHNL P+KHQGLVOLNWH \DGDP ER\X |[+UHQPH\L *VWOHQPH LKWL\DFOQO NDYUD\DELOPHN

3URJUDPOQ g+UHQPH dONWOODUO

60UD 1R $00ONODPD

w

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

3 <DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
3 7+UNoH V[]Os YH \D]OOO HWNLQ LOHWLUGLP NXUDU $YUXSD 'LO 3RUWI|\s % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO ELI
3 ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

3 0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL
3 3URMH \|QHWLU LG\HUL X\JXODPDODU®O 0oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
3 %LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

3 %LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO® NXO
3 '"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXoODUO DQDOL] HGHU YH \RUXPODU

3 0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLGLP WHN

w

ELoLPGH NXOODQOU
%LU VLVWHPL VLVWHP ELOHUHQLQL \D GD VeUHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]HU EX DPDoOD X\JXQ DQDOLWLN \[t



'"H+tHUOHQGLUPH gOo*WOHUL

| | $.76 +tHVDSODPD goHUL=+L

<DUB\OO dDOOUPDODUOD
$UD 60QDY

.OVD 60QDY

gGHY

"HYDP

8\JXODPD

3URMH

<DUO\OO 6RQX 60QDYO
7RSODP

6D\C

.DW

(WNLQOLN

"HUV 6-UHVL

60Q0OI 'OGO d 6+UHVL
gGHYOHU

6XQXP 6HPLQHU +D]OUODPD
$UD 60QDYODU
8\JXODPD
/IDERUDWXYDU

3URMH

<DUOG\OO 6RQX 60QDYOD
7RSODP gd <+N-

$.76 .UHGLVL

6D\C

6+UH

7RSODP g0 <N

"HUVLQ g+UHQPH dONWOODUOQHOQ 3URIUDPOQ g+UHQPH dONWOODUOGQD .DWNOODUS

DDE




%$/,.(6065 hlg9(5687(6g

0*KHQGLVOLN )DN<OWHVL
ODNLQH 0*KHQGLVOL=+L

07% 6D\OVDO $QDOL]

<pubd\bo .RGX $GO 78 .UHGL $.76
07% 6D\OVDO $QDOL]

g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP )UDQVO]FD YDN+OWH <RN =RUXQOX

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L <UG 'Ro 'U *«0OGHQ <D

'"HUVLQ $PDFO

0+KHQGLVIQINNWHO VLVWHPOHULQ PDWHPDWLN PRGHOOHULQL LIDGH HGHQ GHQNOHPOHULQ DQDOLWLN RODUDN o|]*OHPHGL=+
\[QWHPOHULQL |[+UHWPHNWLU

g=UHWLP <|QWHP YH 7THNQLNOHUL

0+KHQGLVIQINNWHO VLVWHPOHULQ PDWHPDWLN PRGHOOHULQL LIDGH HGHQ GHQNOHPOHULQ DQDOLWLN RODUDN o|]*OHPHGL+
\|[QWHPOHULQL |[+UHWPHNWLU

"HUVLQ

.D\QDNODUO

.D\QDNODUO 6D\OVDO $QDOL] YH 0.KHQGLVOLN 8\JXODPDODUO gUIDQ .DUDJ|] 1REHO <D\OQ 0+KHQGLVOHU Lol

6D\OVDO $QDOL] YH 0-KHQGLVOLN 8\JXODPDODU® gUIDQ .DUDJ|] 1REHO <D\OQ
‘"HUV QRWODUO

'"HUV <DSOVO

ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0+KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON ‘INePDQODU
6D\OODU +DWDODU YH %LOJLVD\DUODUGD 'R=UXOXN
6D\OODUOQ .D\DU 1RNWD UHNOL 3URJUDPODPD +DWDODUO

/ILQHHU 20PD\DQ 'HQNOHPOHULQ 1«PHULN d|]*P <|QWHPOHUL
5DSKVRQ <|QWHPL $UDOON <DUOODPD YH 5HJXOD )DOVL <|Q

7D\ORU 6HULVL $0000PODUO

6RQOX )DUNODU YH 6RQOX )DUN 7DEORODUO
sQWHUSRODV\RQ

*UHJRU\ 1THZWRQ ,QWHUSRODV\RQ OHWRGX

/JLQHHU YH 3DUDEROLN (QWHUSRODV\RQO

/LQHHU YH 3DUDEROLN sQWHUSRODV\RQ

6D\OVDO sQWHJUDO 7UDSH] YH 6LPSKVRQ .DLGHOHUL

/LQHHU '"HQNOHP 6LVWHPOHULQLQ 1+PHULN d|]*P <|QWHPOHU
$\UOUWOUPD <|QWHPL *DXVV 6HLGHO gWHUDV\RQ <|QWHPL

%DuODQJO0 'H+HU 3UREOHPOHUL 7D\ORU 6HULVL <|[QWHPL (:
(+UL 8\GXUPD (Q .*0*N .DUHOHU <|QWHPL
dHGLWOL <DNODGOP )RQNVLIRQODUOQOQ (Q .*0+N .DUHOHU <

|'HUV go0LQ gQHULOHQ 'L+HU '"HUVOHU |

0s$7 ODWHPDWLN ,,
07 % <*NVHN ODWHPDWLN
07 % O+KHQGLVOLN ODWHPDWL=+L

| '"HUVLQ g+UHQPH dONWOODUO

60UD 1R $00ONODPD
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ODWHPDWLNVHO PRGHOL ROXUGWXUXOPXG ELU 0+KHQGLVOLN SUREOHPLQLQ 0|]*P+ LoLQ X\JXQ VD\OVDO \|QWHPL VHOHEL
6D\OVDO \|QWHPL X\JXOD\DELOPH

(Q L\L \DNODUOPO® WHVSLW HGLS KDWD DQDOL]L \DSDELOPH

/LQHHU YH /LQHHU ROPD\DQ GHQNOHPOHUL o|]HELOPH

(QWHUSRODV\RQ \|QWHPOHULQL NXOODQDELOPH

6D\OVDO 7+UHY YH VD\OVDO gQWHJUDO \|QWHPOHULQL NXOODQDELOPH

dHULWOL YHULOHUH YH\D GHQH\ VRQX0o0ODUOQD H+UL X\GXUPD \|QWHPOHULQL X\JXOD\DELOPH

3URJUDPOQ g-UHQPH dONWOODUO

60UD 1R $00ONODPD
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\» % JHQHO G+]JH\LQGH HQ D] ELU \DEDQFO® GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU® oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\WVHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX0o0ODUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLUGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN +]HUH JH
ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|¢
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g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+Q g+UHWLP @QJLOL]FH YDN+OWH <RN 6HOPHOL

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L <UG 'Ro 'U <OOPD] *ht

'"HUVLQ $PDFO

g+UHQFLOHUH P+KHQGLVOLN DODQOQGD NDUUOODUOQD oONDELOHFHN LQJLOL]FH WHNQLN PHWLQOHULQ GLOELOJLVL \DSOV(
GLOLPL]H WHUF+PH \DSDELOPH \HWHQH=+L ND]JDQGOUPDN

g=UHWLP <|QWHP YH 7THNQLNOHUL

7HNQLN LQJLOL]FH PHWLQOHULQ WHUF+PHVL \WOFOOPOEDAODU E & O 50 6 BI0|® FBRGIEHID\S 0 0DHP F « P OH 0B SH@QOW UdH R WMV \DRSODmmW U
DQODW @ORIYOLVOLN DODQOQGDNL WHNQLN NRQXODUO® LoHUHQ |[UQHN PHWLQOHULQ W+UNoOH\H WHUF*PH HGLOPHVL

"HUVLQ .D\QDNODUO®

.D\QDNODUO $VODQ #1$1 $NDGHPLVWOHU YH 0+KHQGLVOHU LoLQ 7HNQLN 8QJLOL]FH dHYLUL .00DYX]X 7+UNPHQ .LV
$VODQ #1$1 $NDGHPLVWOHU YH 0:KHQGLVOHU LoLQ 7HNQLN 8QJLOL]JFH dHYLUL .00ODYX]X 7:UNPHQ .LV

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO
+DIW .RQX gQ +D]OUOON "INePDQODU
7DPODPDODU LVLP LVLP LVLP

7DPODPDODU gVLP gVLP RI LVLP
7DPODPDODU 60IDW vOIDW LVLP LVLP

7DPODPDODU =DUI 60IDW gVLP gVLP (GDW
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7HPHO NDYBDPODQODU YH BHUE MALE O HMWUG EOHBHI/HPQINDHALLIPDODUOQ V ORMX © D@L POB®RH. D QDO LRHNDQL]PDODUOQD JLULG

"HUVLQ .D\QDNODUO®

.D\QDNODUO OHNDQL]PD 7HNQL=+L 2'7h (UHV 6|\OHPH] '"HUV 1RWODU®

<e] \e]H

60QDY

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON ‘INePDQODU

7HPHO NDYUDPODU PDIVDOODU YH X]XY WLSOHUL
6HUEHVWOLN GHUHFHVL *UsEOHU GHQNOHPL PHNDQL]PDODU!
.RQXP DQDOL]L

+0] DQDOL]JL *UDILN YH DQDOLWLN \[QWHPOHU

+0] DQDOL]L $QL G|QPH PHUNH]JOHUL

vOQDY

gYPH DQDOL]L *UDILN YH DQDOLWLN \|QWHPOHU

gYPH DQDOL]L *UDILN YH DQDOLWLN \|QWHPOHU

gYPH DQDOL]L *UDILN YH DQDOLWLN \|QWHPOHU

.DUPDUON VD\OODUO NXOODQDUDN NRQXP KO] YH LYPH DQDC
%DVLW YH SODQHW GLGOL VLVWHPOHUL

%DVLW YH SODQHW GLGOL VLVWHPOHUL

.DP PHNDQL]PDODUOQD JLULUG

'"HUVLQ g=UHQPH dONWOODUO

60UD 1R $0ONODPD

«Q

Q

'R+UXVDO PHNDQLN VLVWHPOHU YH PHNDQL]PDODUOQ NLQHPDWLN DQDOL]LQGH NXOODQOODQ \|[QWHPOHUL X\JXOD\DEL
.DP PHNDQL]PDODUOQOQ HVDVODUOQO X\JXOD\DELOPH

OHNDQL]PDODUO NDUGOODGUWOUDELOPH

OHNDQL]PDODUOQ VHUEHVWOLN GHUHFHOHULQL o|]*POHPH EHFHUHVL

OHNDQL]PD WHRULVLQL X\JXOD\DELOPH

3URJUDPOQ g+UHQPH dONWOODUO

60UD 1R $00ONODPD

Www W w w wWww W

w

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL

7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI[\* % JHQHO G-]JH\LQGH HQ D] ELU \DEDQFO® GLO El
ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU®O 0oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXoODUO DQDOL] HGHU YH \RUXPODU

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODU®O VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHUHQLQL \D GD VeUHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]HU EX DPDoOD X\JXQ DQDOLWLN \[t
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000 OXNDYHPHW ,,
g+UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L "HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-
guJ+Q g=UHWLP 7<UNoOH )DN+OWH <RN =RUXQOX
%|0<P+ 3URJUDPO gQ .RUXO "HUVLQ .RRUGLQDW|U- "HUVL 9HUHQ "HUVLQ <DUGOPFOODUOD
ODNLQH 0*KHQGLVOL=L <UG 'Ro 'U $NOQ $7%u <UG 'Ro 'U OHKPHW gt $UG *|U 2+X]FDQ £1$/ $UU
%$/,.20/8
"HUVLQ $PDFO
g+UHQFL\H PXNDYHPHW GHUVLQLQ WHPHO NDYUDP YH IRUP<OOHULQL [+UHWPHNWLU
g+UHWLP <|QWHP YH 7THNQLNOHUL
*HULOPH YH GHNLO GH+LUWLUPMHNGHPHGHOROKXGD Q IDMIO HHUQ O PR HORORQ@HWAVHV] QWHPOHUL
'"HUVLQ .D\QDNODUO
.D\QDNODUO gQDQ 0 P&LVLPOHULQ OXNDYHPHWLY 2IVHW PDWEDDFOOON OWG GWL OXNDYHPHW &LOW
'U OHKPHW + 2PXUWDJ &LVLPOHULQ OXNDYHPHWL 7HRUL YH d|]+PO+s 3UREOHPOHUOH 3URI
'U $ODHGGLQ $USDFO 3URI 'U OXVWDID 6DYFO OXNDYHPHW .DWO &LVLPOHULQ OHNDQL=LQH *LULUG
UDKLQ OXUDW ODNDUDFO &LVLPOHULQ OXNDYHPHWL ( 5XVVHOO -RKQVWRQ )HUGLQDQG 3LHUUH ¢

(QJLQHHULQJ ODWHULDOV QG (GLWLRQ 33 %HQKDP 5 - &UDZIRUG DQG & * $UPVWURQJ

&LVLPOHULQ OXNDYHPHWL )HUGLQDQG 3 %HHU ( 5XVVHOO -RKQVWRQ -U -RKQ 7 'HZROI 'DYLG )

'"HUV <DSOVO

ODWHPDWLN YH 7THPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

"HUV .RQXODUO

+DIW .RQX gQ +D]OUOON "INePDQODU

'«]OHP JHULOPH G|Q+G*P+ $VDO JHULOPHOHU PDNVLPXP ND\I
"*]OHP JHULOPHGH ORKU oHPEHUL *HQHO JHULOPH KDOL ORI
X\JXODQPDVO

"+]OHP JHULOPH KDOLQGH V+QHN PDOJHPHOHU LoLQ DNPD |Oc
PDOJHPHOHU LoLQ NOUOOPD |O0+*W+ gQFH FLGDUOO® EDVOQo
"« ]OHP GHNLO GH=LGWLUPH G|Q+li+P+ '«]JOHP GUHNLO GH=LGWLU
ho ER\XWOX GHNLO GH+LAWLUPH DQDOL]L UHNLO GH=+LUWLUF
.LULOWH DVDO JHULOPHOHU $NWDUPD GDIWODUOQOQ WDVDL
(QLQH \+NOHPH\H PDUX] ELU NLULGLQ GHIRUPDV\RQX (ODVW
(ODVWLN H+ULQLQ \*N GD-000POQGDQ GR+UXGDQ EHOLUOH(
6*SHUSR]JLV\RQ \|QWHPL 6WDWLNOH EHOLUVL] NLULGOHUGH
ORPHQW DODQ WHRUHPOHUL

<DSOODUOQ NDUDUOOOO+O 3LP XoOX NRORQODUGD (XOHU I

(XOHU IRUP+«0+Q+Q IDUNOO Xo NRUXOOX NRORQODUD JHQLUOI
OHUNHIL YH GOU PHUNH]OL \*NOHPH\H PDUX] NRORQODUOQ W

UHNLO GH+LUWLUPH HQHUMLVL YH \R+XQOX+X 1RUPDO JHUL!
GH+LGWLUPH HQHUMLVL 'DUEH \*NOHPHVL

7HN YH oRN VD\OGD \*N KDOLQGH LG YH HQHUML &DVWLJOLD

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD
UHNLO GH+LGWLUHELOHQ FLVLPOHU LoLQ NDWO FLVLPOHU PHNDQL+L WHRULVLQLQ NDYUDQPDVO

«Q

.DWO FLVLPOHU PHNDQL+L WHRULVLQLQ YDUVD\OPODUGQO YH VOQOUODPDODUOQO NDYUD\DELOPH
7HNQLN YH PHVOHNL P*KHQGLVOLNWH \DUDP ER\X |[+UHQPH\L *VWOHQPH LKWL\DFOQO NDYUD\DELOPHN

Q a aa a

0+KHQGLVOLN SUREOHPOHULQL 0|]JPHN LoLQ GHNLO GH+LUWLUHELOHQ FLVLPOHUGH NDWO FLVLPOHU PHNDQL+L WHRULYV
<«NOHU HOHPDQ NXYYHWOHUL YH GHIRUPDV\RQODU LOH PDO]JHPH JHULOPHOHUL YH GHNLO GH+LUWLUPHOHUL DUDVOQ(

3URJUDPOQ g-UHQPH dONWOODU®

60UD 1R $0ONODPD
OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

w

Wow W

EHUDEHU NXOODQDELOPH EHFHULVL

w

%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOUOU VRUXPOXOXN DOOU

'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXoODUO DQDOL] HGHU YH \RUXPODU

Ww W W W

ELoLPGH NX0O0ODQOU

w

<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO El
ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

0*KHQGLVOLN 0[]*POHULQLQ YH X\JXODPDODU®QAQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL
3URMH \|QHWLU LG\HUL X\JXODPDODU® 0oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO

0*KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLULP WHN

%LU VLVWHPL VLVWHP ELOHUHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH

3 ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]JHU EX DPDoOD X\JXQ DQDOLWLN \[t
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07% 0+KHQGLVOLN ODWHPDWL=L

g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP 7+UNoOH YDN+OWH <RN =RUXQOX

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L <UG 'Ro 'U LONHU (UH

'"HUVLQ $PDFO

g+UHQFLQLQ ELOLQHQ PDWHPDWLN NRQXODU®OQO ILILNVHO YH P+KHQGLVOLN SUREOHPOHULQH X\DUOD\DELOPHVL

g=UHWLP <|QWHP YH 7HNQLNOHUL

ODWHPDWLN OBGHOUHPHYH 0+KHQGLVOLN 3UREOHPOHULQL 0D WGOILPFDAWUNMNYR@PX OV QM i O b1 DLOD N RNDOHIMUE] QGI @ LFO IV G L W B B NK B VIXS
PDOL\HW KHVDSODPDODRRBWYRUDENBO PRHIWXRLIPDVOQOQ KDUHNHW GHQNOHPHOHULQLQ oO\DD X)O® 0N BXY 1B Ok Q & PTHWN N WA RE ©
KHVDSODPDODUOQOQ LQWHJUDV\RQOD JHUOHNOHUOWLULOPHVL

"HUVLQ .D\QDNODUO®

.D\QDNODUO 7KH +LVWRULFDO '"HYHORSPHQW RI WKH &DOFXOXV 1HZ\RUN 6SULQJHU 9HUODJ
%2<(5 &$5/ % $ +LVWRU\ RI ODWKHPDWLFV 1HZ\RUN -RKQ :LOH\
(':$5'6 & + -U 7KH +LVWRULFDO 'HYHORSPHQW RI WKH &DOFXOXV 1HZ\RUN 6SULQJHU 9HUODJ
3URI 'U gPHU $.,1 (GZDUGY DQG 3HQQH\ oHYLUL )HQ O0*KHQGLVOLN )DN*OWHOHUL YH <«NVHN 2NXO g

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL
0+KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON "INePDQODU
ODWHPDWLN ORGHOOHPH 0DQWO+0
ODNLQH 0+KHQGLVOL+LQGH VONoD NXOODQOODQ ODWHPDWLN
JRQNVL\RQODU H+ULOHU YH GH+LGLP WLSOHUL /LPLW \DNOD
JLPLW YH 7<UHY LOLGNLOHUL ([WUHPXP 0|]*POHPHOHUL
=LQFLU NXUDOOQD LOLUNLQ X\JXODPDODU
gNL ELOLQPH\HQOL GHQNOHPOHUGH RSWLPL]DV\RQ \DNODuO
ODOL\HW KHVDSODPDODUOQGD W+UHYLQ NXOODQOPO
7-UHYLQ JHQHO X\JXODPDODUO
ORWRU .UDQN %L\HO PHNDQL]PDODUOQGD KDUHNHW GHQNOH
ORWRU .LQHPDWLN KHVDSODPDODUOQD \|QHOLN X\JXODPDOL
<D\ X]XQOX+X H=ULVHO \+]JH\OHULQ DODQ KHVDSODUO
.DWO FLVLPOHULQ KDFLP KHVDSODPDODUOQD \|QHOLN LQWH
$NOUNDQODU OHNDQL=LQH \|[QHOLN X\JXODPDODU YH 7RULOH
g0 *+0 YE JLEL IL]LNVHO E*\*NO*NOHUH \|[QHOLN LQWHJUDV\R

|'HUV 20LQ gQHULOHQ 'L+HU '"HUVOHU |
07 % <*NVHN ODWHPDWLN

| "HUVLQ g+UHQPH dONWOODUO |

60UD 1R $0ONODPD
g +HUKDQJL ELU P+KHQGLVOLN SUREOHPLQLQ PDWHPDWLN PRGHOLQL JHUOHNOHUGWLUHELOPHN YH o|]PHNWLU
g 0*KHQGLVOLN X\JXODPDODUOQGD PDWHPDWLN DQDOL]LQL NXOODQDELOPH \HWHQH=+L

3URJUDPOQ g-UHQPH dONWOODUS

60UD 1R $0ONODPD

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNoH V|]O* YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO ELI

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

Wow W w

w

0*KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODUO 0oDOOUDQODUOQ VD+00+0 OoHYUH YH LG JeYHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo0ODUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXO0ODQOU

%LU VLVWHPL VLVWHP ELOHUGHQLQL \D GD V<UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
3 ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t

Ww W W w

w
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g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP 7+UNoOH YDN+OWH 9DU =RUXQOX

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L 3URI 'U %HGUL <h.6(/

'"HUVLQ $PDFO

<HULQGH X\JXODPD HWNLQQ+HHQEQ OMHRIQO|-DPHDFICP OHUL V+UH VL QEFHHF H G L QY HH\NHW/HQRDEGOOMGIUE O HFWLIO Yt UHVLQFH LOJLOL ROGXN
X\JXODPD \DSDUDN SHNLOWLUPHOHULQH YH ELU LG4 GHQH\LPL ND]DQPDODUOQD YH EX VD\HGH LG KD\DWOQD LQWLEDNODUOQ(
g=UHWLP <|QWHP YH 7THNQLNOHUL

<HULQGH X\JXODPD LOH-OHQBOLH\YNNQUDXAOMPEGDNL YH \HULQGH X\JXODPD \DSWO=0 LG \HU L Q GHNH WGNDL@MI ANPDGRILA JIXCHD ED QL
LG RUWDPOQD EBYBIQRMHLLNY DODQODUO\OD LOJLOL \+U+W+OHQ o0DOOUGPDODU LOHULVLQGH \HU DODUDN X\JXO DU 6@ B LIGFG +
X\IJXODPD HWNLQOA$M LVRHKLAGMH 8\IJXODPMHK | RHYXIHRODUDN KD]OUOD\DFD+0O YH \HULQGH X\JXODPD \DSWO+0 L4U \HULQGHQ R
SURJUDPOQD VXQDU

'"HUVLQ .D\QDNODUO
.D\QDNODUO

6WDM GD GHUV YHULOPH] g+UHQFL X\JXODPD \DSDU

.XUXO GH+HUOHQGLUPHVL

'"HUV <DSOVO

ODWHPDWLN YH 7THPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQXODUO
+DIW .RQX gQ +D]OUOON "IN PDQODU
"IN*PKDQH\L WDQOU KD]JOUOON \DSDU
(Q D] G|N«P SDUoDVO KD]OUODU G|NHU WHPL]OHU
7DODGOO LPDODW DW|O\HVLQL WDQOU HQ D] IDUNOO X\JIXC
7DODGVO] LPDODW DW|O\HVLQL WDQOU HQ D] IDUNOO X\JIXC

'HUVLQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD

g ‘INsP LoLQ NDOOS KD]JOUODU NDOOED G|N+P \DSDU
7RUQDGD IUH]JHGH PDWNDSWD SDUoD LGOHU
.D\QDN \DSDU VDF NOYOUOU G|YPH \DSDU

Q «

3URJUDPOQ g-UHQPH dONWOODUO

60UD 1R $00ONODPD
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:LOH\ 6RQV ,QF > @ dDO0OO ¢ 8\JXODPDOO $NOUNDQODU OHNDQL+L 'HUV 1RWODUO
<e] \e]H

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON "INePDQODU
%R\XW $QDOL]L YH %HQ]JHUOLN
%R\XW $QDOL]L YH %HQJHUOLN
%RUX $NOGODUO
%RUX $NOGODUO
%RUX $NOGODUO
‘"LIHUDQVL\HO $NOUG $QDOL]JLQH *LULG 1DYLHU 6WRNHV "HQNC(
'"LIHUDQVL\HO $NOG $QDOL]JLQH *LULG 1DYLHU 6WRNHV "HQN(
"LIHUDQVL\HO $NOUG $QDOL]LQH *LULG 1DYLHU 6WRNHV "HQNC
'O0 $NOGODU YH +HVDSODPDOO $NOGNDQ 'LQDPL=LQH *LULUG
'Ot $NOGODU YH +HVDSODPDOO $NOUNDQ 'LQDPL+LQH *LULUG
gOoPH 7THNQLNOHUL
gOoPH 7THNQLNOHUL

'"HUVLQ g+UHQPH dONWOODUO
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g %R\XW DQDOL]L \DSDU YH EHQJHUOLN \DVDODUOQO X\JXODU

g /DPLQHU YH W+UE+ODQVOO® DNOGODUOQ WHPHO NDUDNWHULVWLNOHULQL ELOLU

g %LU ERUXODPD VLVWHPLQGHNL ND\OSODUO EHOLUOHU YH SRPSD VHoLPL \DSDU

3URJUDPOQ g+UHQPH dONWOODUOD

60UD 1R $0ONODPD

3 OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

3 <DUDP ER\X |[*UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL

3 7¢«UNoOH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\s+ % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO EL

3 ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

8 0*KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3 3URMH \|QHWLU LG\HUL X\JXODPDODU® 0oDOOGDQODUOQ VD-00+0 OoHYUH YH LG JeYHQOL=-L NRQXODUOQGD ELOLQo VD

3 %LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOUOU VRUXPOXOXN DOOU

3 %LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO

3 '"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX0oODUO DQDOL] HGHU YH \RUXPODU

3 0*KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODU® VHoHU YH NXOODQOU ELOLGLP WHN

w

ELOLPGH NXOODQOU
%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH
ODNLQH 0¢KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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'IN*P \|Q
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'"HUVLQ .D\QDNODUO

.D\QDNODUO +HLQ 5: B5RVHQWDO 3 & 33ULQFLSOHV RI OHWDO &DVWLQJ 0 & *UDZ +LOO %RRN &RPSDQ\
7HFKQRORJ\" %XWWHUZRUWK DQG &R /WG .LQJVZD\ /IRQGRQ % XUWRQ % 6 3$SSOLHG OHWDOX.
$ 30HWDO '[N*P 7THNQRORMLVL" %LUVHQ <D\OQHYL gVWDQEXO
\e] \e]H

'"HUV <DSOVO

ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL

0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL

0+KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL

6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON "INePDQODU

INe
INe

P DODUOPODUO YH +UQOHUL
P \ROX\OD GHNLOOHQGLUPHQLQ DYDQWDMODUO

ORGHOOHU

ORGHO SD\ODUO YH NRQLNOLN

.DOOS NXPODUO® YH NXP NDUBGOPODUO NDOOS NXPX oHULW ¢
0DoDODU ELOHUGLPOHUL |[JHOOLNOHUL YH PDoD ED+OD\OFOO
.XP NDOOED G|N*P YH NDOOSODPD \|QWHPOHUL

$UD vOQDY

INe

P GL]ID\QO G|N*P SDU0DODUGD \ROOXN VLVWHPL

%HVOH\LFL KHVDSODUO EHVOH\LFLQLQ EHVOHPH HWNLVLQL

‘IN-
‘IN-
‘IN
‘IN-

PF+O*NWH VR+XWXFXODU YH oHULWOHUL

P SDUoD ELWLUPH LUOHPOHUL YH OVOO LGUOHPOHU
PF+O*NWH NDOLWH NRQWURO

P NXVXUODUO

"HUVLQ

g+UHQPH dONWOODUO

60UD 1R
g

Q «a

$0ONODPD

‘INeP LUOHPL |QFHVL \DSOOPDVO JHUHNHQ KD]OUOONODUO ELOLU

"INeP LOOHPL LoLQ JHUHNOL DUDo YH JHUHOOHULQ NXOODQOPOQO ELOLU

‘INeP LUOHPL VOUDVOQGD YH VRQUDVOQGD NDUUOODUOODELOHFHN VRUXQODUO o|]HELOLU

3URJUDPOQ g-UHQPH dONWOODUO

60UD 1R

wWww W w w Wow W w
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$0ONODPD

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL
7¢«UNoOH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\s+ % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO EL

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODUO® 0oDOOGDQODUOQ VD+00+0 OoHYUH YH LG JeYHQOL+-L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOUOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX0oODUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODUO VHoHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN +]HUH JH
ODNLQH 0¢KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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'"HUVLQ $PDFO

%X GHUVLQ|-DIPHFRLIOHNMHQLN \+NOHU DOWOQGD OLQHHU HODVWLN NDWOODUOQ DQDOL]LQL \DSDELOPH NDELOL\HWL VD+ODPDN
g=UHWLP <|QWHP YH 7HNQLNOHUL

*LULG YH 7THPHO .DYUDPODU % WL OR MWIHGDHNILL B¢ P4 R\XWOX *HULOPH +DOL 8\JXQOXNWHQNQB ©WHIUHTHILER HEONDLV WRNXWIQR BB D 0}
*HULOPH gNL %R\XWOX (OD\®HPLVHNY I3QIRE QGIPVWUN 6DELWOHU $UDVOQGDNL sOLUNL sNL %R\XWOX 3UREOHPOHUGH *HULOPH
*HULOPH )RQNVL\RQXQGD 6+SHUSR]L% DR/Q WL LI 7@ N £ DOP- M G Q& DV WQH% DVL®W OHVQHWOL .LULU 'DLUHVHO 20PD\DQ dXE:

"HUVLQ .D\QDNODUO®

.D\QDNODUO 8JXUDO & $ DQG )HQVWHU 6 . 3$GYDQFHG 6WUHQJWK DQG DSSOLHG (ODVWLFLW\" + WK (GLWLRQ 3!

KWWS NRPSR]JLW EDOLNHVLU HGX WU WUB75 GHUV QRWODUL
3 & &KRX DQG 1 - 3DJDQR 3(ODVWLFLW\ 7HQVRU '\DGLF DQG (QJLQHHULQJ $SSURDFKHV" 'RYHU 3XEO

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON ‘INePDQODU

*LULG YH 7THPHO .DYUDPODU
*HULOPH YH *HULQLP %LU 1RNWDGDNL ho %R\XWOX *HULOPF
8\JXQOXN '"HQNOHPOHUL

7HUPRHODVWLN 'HQNOHPOHU 6W 9HQDQW 3UHQVLEL

sNL %R\XWOX (ODVWLVLWH 3UREOHPOHUL '+]JOHP *HULOPH
gNL %R\XWOX (ODVWLVLWH 3UREOHPOHUL '*]OHP *HULQLP
(ODVWLN 6DELWOHU $UDVOQGDNL sOLGNL

gNL %R\XWOX 3UREOHPOHUGH *HULOPH )RQNVL\RQX d|]*P+
3ROLQRP UHNOLQGH *HULOPH )RQNVL\RQX .XOODQOOPDVO
*HULOPH )RQNVL\RQXQGD 6+SHUSR]JLV\RQ

.LULGOHULQ (+LOPHVL %DVLW (<LOPH

7HNLO <+NO+ $QNDVWUH .LULG <D\OOO <+NO+ %DVLW OHVQHV
'DLUHVHO 20PD\DQ dXEXNODUOQ %XUXOPDVO

6W 9HQDQW %XUXOPD 7HRULVL

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $00ONODPD

g
9

.ODVLN PXNDYHPHW YH HODVWLVLWH WHRULVL \DNODGOPODUOQOQ WHPHO IDUNOQO NDYUDPDN
gNL YH 0 ER\XWWD GHWD\OO JHULOPH YH GHNLO GH+LGWLUPH DQDOL]L \DSDELOPH

3URJUDPOQ g-UHQPH dONWOODUO

60UD 1R $00ONODPD

Www W w w wWow W w

w

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G-]JH\LQGH HQ D] ELU \DEDQFO® GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU® 0oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\WVHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX00ODUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODUO VHoHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN +]HUH JH
ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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<RN =RUXQOX

%|0+Ps 3URJUDPO

gQ .RUXO
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ODNLQH 0+KHQGLVOL=+L

'Ro 'U 6DUH d(/e.

'"HUVLQ $PDFO
.D\QDN \|QWHP OH U LRDOWHDRHI W DYBHIDNR QVW U +NVL\RQD ED+O0OO RODUDN NXOODQOODFDN ND\QDN \|QWHPLQL VHOHELOPH\L |[UHWF
g=UHWLP <|QWHP YH 7THNQLNOHUL
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[JTHO ND\QDN \|[QWHPOHULQLQ WDQOWOOPDVO YH oHGULWOHUL

"HUVLQ .D\QDNODUO®

.D\QDNODUO

<+]\s]JH VOD\W VXQXPX
**OWHNLQ 1

_D\QDN 7HNQL:L @NLQFL %DVN®

(QJLQ 2IVHW *RXUG / 0 B3ULQFLSOHV RI :HOGLQ

'HUV <DSOVO

ODWHPDWLN YH 7HPHO %
0*KHQGLVOLN %LOLPOHU
0*KHQGLVOLN 7DVDUOPO
6RV\DO

%LOLPOHU

(+LWLP %LOLPOHUL
YJHQ %LOLPOHUL
6D+0O0ON %LOLPOHUL
$0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX

gQ +D]OUOON
.D\QD+0Q WDQOPO YH JUXSODQGOUOOPDVO

(UJLPH ND\QD+=0 \|QWHPOHUL

OHWDOOHULQ ND\QDN NDELOL\HWOHUL .D\QDNGD OVO JLUGL
(OHNWULN DUN ND\QD+O DUNTOQ ROXUXPX DUN *IOHPHVL
(OHNWURG oHGLWOHUL |UW+O+ HOHNWURGODU YH HOHNWUR
*D]DOWO DUN ND\QD+0O oHULWOHUL NXOODQOODQ NRUX\XFX
(UJL\HQ HOHNWURGOD \DSOODQ JD]DOWO DUN ND\QDNODUO
$UD vOQDY

(UJLPH\HQ 7XQJVWHQ HOHNWURGOD \DSOODQ JD]DOWO DUN
7R]IDOWO DUN ND\QD+0O \|QWHPL YH NXOODQOP \HUOHUL

*D] HUJLWPH ND\QD+0 \|[QWHPLQLQ |[JHOOLNOHUL YH SUHQVL:
'LUHQo ND\QD+O® oHULWOHUL NXOODQOP \HUOHUL YH DYDQW
30D]PD DUN ND\QD+O OHKLPOHPH

g]JHO ND\QDN \|[QWHPOHUL 6-UW+QPH ND\QD+0O GLI*]\RQ ND\(
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IRUP*OH HGHU YH o|]HU EX DPDoOD X\JXQ DQDOLWLN \[¢
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g+UHQFL SODVWLNOHULQ JHUL G|Q-tu*P+- KDNNOQGD ELOJL VDKLEL ROXU
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JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO El
IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P-KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL
OHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
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3
3 7+UNoOH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\+ %
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EHUDEHU NXOODQDELOPH EHFHULVL
3
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3 %LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU
3
3 "HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX00DUO® DQDOL] HGHU YH \RUXPODU
3

w

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLUGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|
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| 3URJUDPOQ g-UHQPH dONWOODUS®

60UD 1R $0ONODPD
OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL

WWww W w w Wow W w
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7¢«UNoOH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* %

JHQHO G+]JH\LQGH HQ D] ELU \DEDQFO GLO EI

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODUO 0oDOOGDQODUOQ VD+00+0 OoHYUH YH LG JeYHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo00DUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXO0ODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V<UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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.DWO PHNDQL+-L SUREOHPOHULQLQ 0|]*P*QGH NXOODQOODQ VRQOX HOHPDQODU PRGHOOHPH WHNQLNOHULQLQ SUHQVL
<DSOODUGD PH\GDQD JHOHQ JHULOPHOHU \DSOODUOQ WLWUHGLPOHUL OvOQOQ WUDQVIHUL YH NRUXQPDVO LOH LOJL
.DUPDUON P*KHQGLVOLN SUREOHPOHULQL o|[]PHN LoLQ PHYFXW WHNQLNOHULQ YH SURJUDPODUOQ VOQOUODPDODUO Yt
$QDOLWLN ELOLGVHO EHFHULOHULQ JHOLGWLULOPHVL YH NDWO PHNDQL+L OVO WUDQVIHUL JLEL DODQODUGD VRQOX F
%LU P*KHQGLVOLN SUREOHPLQL o|]PHN LoLQ ELU DUDo RODUDN VRQOX HOHPDQODU DQDOL]LQL NXOODQDUDN NHQGL \|!
OHVOHNL P+KHQGLVOLN UDSRUX \D]JDELOPH YH VRQOX HOHPDQODU DQDOL]L NXOODQDUDN HOGH HGLOHQ SUREOHP of]+F
6RQOX HOHPDQODU DQDOL]JL VRQX0o0DUOQOQ GR+UXOX+XQX HOHUWLUHO RODUDN GH+HUOHQGLUHELOPH

7HNQLN YH PHVOHNL P+KHQGLVOLNWH \DGDP ER\X |+UHQPH\L +VWOHQPH LKWL\DFOQO NDYUD\DELOPHN
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7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\» % JHQHO G+]JH\LQGH HQ D] ELU \DEDQFO® GLO El

IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL
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%LUH\WVHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU
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'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX0o0ODUO DQDOL] HGHU YH \RUXPODU

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLULP WHN

3

3
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3

3 3URMH \|[QHWLU

3

3

3

3 ~
ELoLPGH NXOODQOU

3

%LU VLVWHPL VLVWHP ELOHGUHQLQL \D GD V.UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH
ODNLQH 0+ KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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3URMH \|QHWLU LG\HUL X\JXODPDODU®O 0oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\WVHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOUOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXoODUO DQDOL] HGHU YH \RUXPODU

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODU®O VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHUHQLQL \D GD V.UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0 KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]HU EX DPDoOD X\JXQ DQDOLWLN \[t



'"H+tHUOHQGLUPH gOo*WOHUL

| | $.76 +tHVDSODPD goHUL=+L

<DUB\OO dDOOUPDODUOD
$UD 60QDY

.OVD 60QDY

gGHY

"HYDP

8\JXODPD

3URMH

<DUO\OO 6RQX 60QDYO
7RSODP

6D\C

.DW

(WNLQOLN

"HUV 6-UHVL

60Q0OI 'OGO d 6+UHVL
gGHYOHU

6XQXP 6HPLQHU +D]OUODPD
$UD 60QDYODU
8\JXODPD
/IDERUDWXYDU

3URMH

<DUOG\OO 6RQX 60QDYOD
7RSODP gd <+N-

$.76 .UHGLVL

6D\C

6+UH

7RSODP g0 <N

"HUVLQ g+UHQPH dONWOODUOQHOQ 3URIUDPOQ g+UHQPH dONWOODUOGQD .DWNOODUS

DDE




%$/,.(6065 hlg9(5687(6g

0*KHQGLVOLN )DN<OWHVL
ODNLQH 0*KHQGLVOL=+L

0., ,VOO giOHPOHU

<pubd\bo .RGX $GO 78 .UHGL $.76
0., ,VvOO gUOHPOHU

g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L "HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+Q g=UHWLP 7<UNoOH )DN+OWH <RN 6HOPHOL

%|0<P+ 3URJUDPO gQ .RUXO "HUVLQ .RRUGLQDW|U- "HUVL 9HUHQ "HUVLQ <DUGOPFOODUOD

ODNLQH 0+KHQGLVOL=L <UG 'Ro 'U *<OFDQ 72.

'"HUVLQ $PDFO

,VOO LGUOHPOHUOH LOJLOL WHPHO ELOJLOHULQ |vUHQLOPHVL

g=UHWLP <|QWHP YH 7THNQLNOHUL

JH& DODGUOPODUO YH GBHYONW B D\ B BUDREX VOR/D @ GLOHOHPHOWHL LOH HOGH HEHDWQHIDWQ D B WHANDEDR DRE BGIWQ L N Y RIU-RPQ IQ) DXER-RE@HD\W P D
JHULOLP JIN3HHPHUOWIQIRGHQ NULVWDOOHGPH YH \+]H\ VHUWOHGWLUPH LGOHPOHUL

"HUVLQ

.D\QDNODUO

.D\QDNODUO 5ROODVRQ (& 30HWDOXUJ\ )RU (QJLQHHUV™ (GZDUG $UQROG SXEOLVKHUV /WG %HGIRU

<D\OQ #UIDQ %DUGWX+ &DG <XYD $SW .DW 'L (VDQWHSH gVWDQEXO 7HNLQ $ 3dHOLN YH ,v(C
567$1%8/
\e] \e]H

'"HUV <DSOVO

ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0+KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON 'INePDQODU
"|Q+G+P YH GHPLULQ NULVWDO \DSOODUO
JH & GHQJH GL\DJUDPO
,VOWPD YH VR+XWPD 3HUOLW EH\QLW PDUWHQ]LW YH NDO¢
777 GL\DJUDPO
6HUWOHUWLUPH OVOO LGAOHPL OVOWPD RUWDPO YH KO]O Vi

6 X

YHUPH RUWDPODUO

6HUWOHUHELOLUOLN VHUWOHVHELOLUOL+L HWNLOH\HQ IDN!
$UD 60QDY

$UD vVOQDY

-RPLQ\ GHQH\L

7DYODPD YH oHGLWOHUL 1RUPDOL]DV\RQ

<HQLGHQ NULVWDOOHGPH JHULOLP JLGHUPH

7DQH N+0o*OWPH \XPXGDWPD N+UHOHUWLUPH WDYODPDVO
<+]H\ VHUWOHUOWLUPH LUOHPOHUL

|'HUV g0LQ gQHULOHQ 'L+HU '"HUVOHU |

0., ODOJHPH ,

| "HUVLQ g+UHQPH dONWOODUO |

60UD 1R

Q a e aa

$0ONODPD

,VOO LGUOHPOHULQ *UHWLPGHNL |[QHPLQL NDYUDU

$PDFD \|QHOLN X\JXQ OVOO LUOHPL EHOLUOH\HELOLU

8\JXQ OVOO LUOHP SURVHG+U*Q+ WDVDUOD\DELOLU YH X\JXOD\DELOLU

,VOO LGUOHPOHU HVQDVOQGD NDUGOODUOODQ SUREOHPOHUH o|]*P EXODELOLU
,VOO LGOHPOHU |QFHVL YH VRQUDVO \DSOODFDN LUOHPOHUH NDUDU YHUHELOLU

3URJUDPOQ g+UHQPH dONWOODUOD

60UD 1R $0ONODPD

Www W w w Wow W w

w

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
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ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUO®QOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL
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ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
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"HUVLQ .D\QDNODUO®

.D\QDNODUO
\e] \+]H

+ ODNLQH /DERUDWXDUO 'HUV 1RWODUO t - 3 +ROPDQ ([SHULPHQWDO OHWKRGV IRU (QJLQHHUV O0F*UIL

\D]600O

'HUV <DSOVO

ODWHPDWLN YH 7HPHO %
0*KHQGLVOLN %LOLPOHU
0*KHQGLVOLN 7DVDUOPO
6RV\DO %LOLPOHU

(+LWLP %LOLPOHUL
YJHQ %LOLPOHUL
6D+0O0ON %LOLPOHUL
$0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON
ORWRU GHQJHOHPH GHQH\L
ORWRU GHQJHOHPH GHQH\L

'INePDQODU

<eNVHN GHYLUOHUGH oDOOGUDQ PLOOHULQ VDOOQOPO GHQH\
OHNDQLN VLVWHPOHUGH VeUW+QPH NDWVD\OVO WHVSLWL GH
OHNDQLN VLVWHPOHUGH VeUW+QPH NDWVD\OVO WHVSLWL GH

ORWRU WHVW GHQH\L

+LGURGLQDPLN \D-ODPDGD NXOODQOODQ UDG\DO ND\PDOO \
+LGURGLQDPLN \D+ODPDGD NXOODQOODQ UDG\DO ND\PDOO \

<,/ gdo 6,1%$9,

6WDWLN YH GLQDPLN GHQJHOHPH GHQH\L
6WDWLN YH GLQDPLN GHQJHOHPH GHQH\L
<D+ KLGUROL=+L GHQH\L

<D+ KLGUROL+L GHQH\L

%XUNXOPD GHQH\L

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $00ONODPD
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"HQH\VHO P+KHQGLVOL<LQ WHPHO NDYUDPODUOQOQ DQODGOOPDVO YH \RUXPODQPDVO

'"HQH\VHO 0DOOGUPD SODQODPD YH \+UsWPH EHFHULVLQLQ HOGH HGLOPHVL

"HQH\VHO 0DOOUPDODUGD VRQX00DUOQ HOGHVL YH GH+HUOHQGLULOPHVL

"HQH\VHO VRQX00DUOQ P-KHQGLVOLN X\JXODPDODUOQGD NXOODQOOPDVO

"HQH\VHO VRQX00DUGDQ HOGH HGLOHQ GH+HUOHUL NXOODQDUDN P+KHQGLVOLN VLVWHPOHULQLQ WHPHO ER\XWODQG
"HQH\VHO 0DOOGUPDODUD ED+0O RODUDN P+KHQGLVOLN VLVWHPOHULQH \|QHOLN SUREOHPOHUL 0|]*POHPH YH WDVDUOP

3URJUDPOQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD

w

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL

7+UNoH V[]Os YH \D]OOO HWNLQ LOHWLULP NXUDU $YUXSD 'LO 3RUWI|\s % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO ELI
ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

%LOJL\H HULUGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO

3
3
3
EHUDEHU NXOODQDELOPH EHFHULVL
3
3 3URMH \[QHWLU LG\HUL X\JXODPDODUO 0DOOGDQODUBQ VD+00+0 OoHYUH YH LG JeYHQOL<L NRQXODUOQGD ELOLQo VD
3 %LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ 0DOOGOU VRUXPOXOXN DOOU
3
3 "HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX00DU® DQDOL] HGHU YH \RUXPODU
3

ELOoLPGH NXOODQOU

w

0+*KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLGLP WHN

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH

3 ODNLQH 0 KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]JHU EX DPDoOD X\JXQ DQDOLWLN \[
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0., OHWDOOHUH 30DVWLN GHNLO 9HUPH
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0., OHWDOOHUH 30DVWLN GHNLO 9HUPH

g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP 7+UNoOH YDN+OWH <RN =RUXQOX

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L 3URI 'U gUIDQ $\

'"HUVLQ $PDFO

OHWDOOHUH SODVWLN GHNLO YH UBHQLKD &6 R GHB[RNHY DME B 0 CoiN B OFFHQVDF LUOHPH LII®O N PIOH b LKHVD G O D WDERMO\SD@/E/IDAHOP \D E L €
\HWLOWLUPHNWLU

g=UHWLP <|QWHP YH 7THNQLNOHUL

%X GHUVWH | PHWDFAOMWH SODVWLN GHNLO YH U PG |Q PG DAGHFHIEH W DR 6 DPEL ©H WDHUL GO HPH N RRXRWDHNILQ 6O KD /@S DES D UU

"HUVLQ .D\QDNODUO®

.D\QDNODUO 3URI 'U /HYRQ dDSD9 OHWDOOHUH 30DVWLN UHNLO 9HUPH 3URI 'U $KPHW $UDQ 3URI 'U OHKPHW

$\ 0Q GHUV QRWODUO

'"HUV DQODWOPO SURMHNW|UOH 7DUWOGPDOO GHUV JUXSODQGOUOODUDN URO \DSPD ELU P+KHQGLYV
DQODPODQGOUPD HOHUWLUHO G+G*QPH VRUX JHOLGWLUPH YH WDNOP oDOOGPDVO \DSWOUDUDN JUXS o
ID\GDODQDUDN gGHY YHUHUHN |+UHWPH LVH N+W+SKDQH LQWHUQHWWHQ DUDGWOUPD YH \DJPD GHNOL

'HUV <DSOVO

ODWHPDWLN YH 7HPHO %
0+KHQGLVOLN %LOLPOHU
0+KHQGLVOLN 7DVDUOPO
6RV\DO %LOLPOHU

(+LWLP %LOLPOHUL
JHQ %LOLPOHUL
6D+0ON %LOLPOHUL
$0DQ %LOJLVL

'"HUV .RQXODUO

+DIW .RQX
OHWDOOHUH 30DVWLN GHNLO 9HUPHQLQ WHPHO HVDVODUO
OHWDOOHUH 30DVWLN GHNLO 9HUPHQLQ WHPHO HVDVODUO

OHWDOOHUH SODVWLN GHNLO YHUPHQLQ HVDVODUO

0309 GH OHWDOOXUMLN IDNW|UOHU
‘IYPH 3URVHVL

"IYPHQLQ OHNDQL=L

+DGGHOHPH 3URVHVL
+DGGHOHPHQLQ PHNDQL=L
([WU*]\RQ SURVHVL

([WU+J\RQXQ PHNDQL=L

7HO dHNPH SURVHVL

WHO oHNPH SURVHVLQLQ PHNDQL=L
6DF GHNLOOHQGLUPH SURVHVL

6DF GHNLOOHQGLUPHQLQ PHNDQL=+L

gQ +D]JOUOON

"IN+PDQODU

|'HUV p0LQ gQHULOHQ 'L+HU 'HUVOHU

0.

0.,

0

ODO]JHPH ,
.D00OS 7DVDUOPO
"INeP 7HNQL=+L

| '"HUVLQ g=UHQPH dONWOODUO |
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g+UHQFL PHWDOOHUH SODVWLN GHNLO YHUPHQLQ WHPHO HVDVODUOQ® ELOLU

g+UHQFL G|YPH KDGGHOHPH H[WUX]\RQ WHO oHNPH VDF LGOHPH NRQXVXQX ELOLU SUREOHPOHULQL o|JHELOLU
g+UHQFL SODVWLN GHNLO YHUPH SURVHY OHULQL WDVDUODU NDOOEOQO \DSDU UHWLPH VRNDELOLU

g+UHQFL PHWDOOHUH SODVWLN GHNLO YHUPH SURVHVOHULQGH PH\GDQD JHOHQ KDWD YH NXVXUODUO ELOLU
g+UHQFL +DWD YH NXVXUODUO JLGHUPH\L ELOLU

3URJUDPOQ g-UHQPH dONWOODUDG

60UD 1R $0ONODPD
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI[\» % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU® oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL=L NRQXODUOQGD ELOLQo VD
%LUH\WVHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX0o0ODUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODUO VHoHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN +]HUH JH
ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|



'"H+tHUOHQGLUPH gOo*WOHUL

| | $.76 +tHVDSODPD goHUL=+L

<DUB\OO dDOOUPDODUOD
$UD 60QDY

.OVD 60QDY

gGHY

"HYDP

8\JXODPD

3URMH

<DUO\OO 6RQX 60QDYO
7RSODP

6D\C

.DW

(WNLQOLN

"HUV 6-UHVL

60Q0OI 'OGO d 6+UHVL
gGHYOHU

6XQXP 6HPLQHU +D]OUODPD
$UD 60QDYODU
8\JXODPD
/IDERUDWXYDU

3URMH

<DUOG\OO 6RQX 60QDYOD
7RSODP gd <+N-

$.76 .UHGLVL

6D\C

6+UH

7RSODP g0 <N

"HUVLQ g+UHQPH dONWOODUOQHOQ 3URIUDPOQ g+UHQPH dONWOODUOGQD .DWNOODUS

DDE

Q a |a |a




%$/,.(6065 hlg9(5687(6g

0*KHQGLVOLN )DN<OWHVL
ODNLQH 0*KHQGLVOL=+L

0. ORGHUQ 7DODGOO gPDODW

<pubd\bo .RGX $GO 78 .UHGL $.76
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g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP )UDQVO]FD YDN+OWH <RN 6HOPHOL

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0¢KHQGLVOL=+L 3URI 'U $OL 258/ 3URI 'U $OL 258/

'"HUVLQ $PDFO

6D\OVDO 'H@HWIDANELP WH]JDKODUO GRQDQOPODUO YH EX WH]JDKODUGD NXOODQOODQ SDUoD SURJUDPODUOQ \DSOVD LOH L
g=UHWLP <|QWHP YH 7HNQLNOHUL

&1& WH]IDWHOMOLFL WDN@R &/ W®RLPQD WH]IJDKODUOQLED ISHRY UDHPIODRDODUOQGD SURJUDPODPD

"HUVLQ .D\QDNODUO®

.D\QDNODUO 6D\OVDO '"HQHWLPOL 7DNOP 7H]JDKODUO 3URI 'U OXVWDID $..857 %LUVHQ \D\OQODUO®O &1& 3URJUDPP

'"HVLJQ DQG ODQXIDFWXULQJ 1 6LQJK -RKQ :LOH\ 6RQV
3URI 'U $OL 25%/ &1& SDUoD SURJUDPODPD

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON ‘INePDQODU

6' 7TDNOP WH]JDKODUOQOQ JHQHO LIDGHVL

6' 7TDNOP WH]JDKODUOQOQ KDUHNHW HOHPDQODUO NRQWUR
6D\OVDO GHQHWLPOL WH]JDKODUOQ JHQHO NRQVWU+NVL\RQ.
NRRUGLQDW VLVWHPOHUL NRQWURO WLSOHUL

* RGODUO HQWHUSRODV\RQODU

7RUQDODPD LUOHPOHULQGH SDUoD SURJUDPODPD
7RUQDODPD LGOHPOHUL LoLQ SDUoD SURJUDPODPD
7RUQDODPD LUOHPOHULQGH WDNOP WHODILVL

7RUQDODPD LGOHPOHULQGH WHNUDUOO LGOHPOHU G|QJ+OH!
JUHJHOHPH LGIOHPOHULQGH SDUoD SURJUDPODPD

JUHJHOHPH LUIOHPOHULQGH WDNOP WHODILVL <DUOoDS X]Xt¢
JUHJHOHPH LGIOHPOHULQGH WHNUDUOO LGOHPOHULQ HVDVO
3URJUDPODPD |[UQHNOHUL

3URJUDPODPD |[UQHNOHUL

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $00ONODPD

Q e

6' WH]JDKODUOQ J+Q+P+]H XODGUDQ JHOLGLPLQL DoONODU

"HVFULEH WKH KLVWRULFDO GHYHORSPHQW Rl &1& PDFKLQH WRROV

6' WH]JDKODUGD SDUoD LUOHPH PDQWO+0Q0O SURJUDPODPD PDQWO+0Q0O LOH ELOJL EHFHUL YH WHFU<EH\L ELUOHGWL
7RUQDODPD LGOHPL LoLQ SDUoD SURJUDPO \D]DELOPH ELOJL YH EHFHULVLQL ND]DQOU

JUH]JHOHPH LGOHPL LoLQ SDUoD SURJUDPO \D]DELOPH ELOJL YH EHFHULVLQH XODudU

3URJUDPOQ g-UHQPH dONWOODUS®

60UD 1R $0ONODPD
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNoH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\» % JHQHO G-]JH\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODUO 0oDOOGDQODUOQ VD+00+0 OoHYUH YH LG JeYHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo00DUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXO0ODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V<UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP 7+UNoOH YDN+OWH <RN =RUXQOX

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=+L

3URI 'U %HGUL <h.6(/

'"HUVLQ $PDFO
goWHQ \DQPDOO PRWRUODUOQ WHPHO oDOOUGPD SUHQVLSOHULQL YOHR WRW RUHAD R O B DIYD ® O @ PDINOIDUWEDRQ ® HY HaIOHIMY D 1S D W@DLP HA
JHUHNOL ELOJL YH EHFHUL\L |[*UHQFL\H ND]JDQGOUPDN
g=UHWLP <|QWHP YH 7THNQLNOHUL

ORWRUODUOQ 60QO8IODQGOUBOPOWIBQY D QP O O OP BRIWRHIDILE®® W.H U P RG L Q D P RW & OWLLRGTTH W4e 0YHE B NUDWHRUD G B\ P RIWRPWO DU O Q VD
RNWDQ VHWDRRWROODUGD IYXRX @EBRY RO WHVWL YH PRWRU NHWDANGAHHUE W \N X0 GIB Q DOWQL|OoPH VLVWHPOHUL

"HUVLQ .D\QDNODUO®

.D\QDNODUO @ 7$</25 +7KH ,QWHUQDO &RPEXVWLRQ (QJLQHV LQ 7KHRU\ 3UDFWLFHe 0 ,, 3UHVV ODVVDFKXVHWW)
$UVODQ ( =+ ,QWHUQDO &RPEXVWLRQ (QJLQHVe. -RKQ :LOH\ 6RQV ,QF &KLFKHVWHU

,QWHUQDWLQDO (GLWLRQV
<e]\e]H

'LQOHPH $QODPODQGOUPD

+(<:22" -+

'HUV <DSOVO

ODWHPDWLN YH 7THPHO % (+LWLP %LOLPOHUL

0+KHQGLVOLN %LOLPOHU
0+KHQGLVOLN 7DVDUOPO

JHQ %LOLPOHUL
6D+0ON %LOLPOHUL

6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQXODUO

+DIW .RQX gQ +D]JOUOON

*35¢0 ORWRUODU LOH LOJLOL NDYUDP YH WDQOPODU ORWEF
ORWRUODUOQ VDELW YH KDUHNHWOL SDUoDODUO PRWRU NF
gNL YH G|UW ]DPDQOO EHQJLQOL 2WWR YH GL]JHO PRWRUOIL
:DQNHO 6WLUOLJ YH GL+HU PRWRUODUOQ oDOOGPD SUHQVL
4GHDO PRWRU oHYULPOHULQLQ WHUPRGLQDPLN DQDOL]L R
3UREOHP o]]+P-

.DUPD OHYULP YH GL+HU oHYULPOHULQ WHUPRGLQDPLN DQD!
*HUOHN PRWRU oHYULPOHUL YH LGHDO oHYULPOHUGHQ VDSP
ORWRUODUGD \«N D\DUODUO \DNOW KDYD NDUOUOP GHNLOOFL
%HQ]LQ YH GL]JHO PRWRUODUGD YXUXQWX YXUXQWXQXQ QH!
ORWRU \DNOWODUOQOQ WHPHO |JHOOLNOHUL <DQPD NLP\DV
3UREOHP o]]+P-

ORWRUODUGD WHRULN Jeo KHVDSODUO

ORWRU GHQH\OHUL PRPHQW \DNOW KDYD WeNHWLPL HPLV\

"IN+PDQODU

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD
g+UHQFLOHULQ LoWHQ \DQPDOO PRWRUODUOGQ WHPHO LONHOHULQL [+UHQPHVL
ORWRU oHYULPOHUL DQDOL]L LoLQ NXOODQOODQ \[QWHPOHUL |<UHQPHN
ORWRU SHUIRUPDQVOQD HWNL HGHQ WHPHO SDUDPHWUHOHU

«Q

Q @ a a

7HPHO PHNDQLN SUHQVLSOHU YH GHQNOHPOHU |+UHQPHN
2WWR GL]HO YH VWLUOLQJ PRWRU oHYULPOHUL DQDOL]L

3URJUDPOQ g+UHQPH dONWOODUO
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.D]DQODUOQ WD) MG SMOHSWIHUNXOODQOP D Y<DQWOIWO B H DH DL D (WMHWPOBWA YH \DNP IN ¥ HUQ /KU NO O OHDUKE®DRP BO® PDQOD U
KHVDRSODUO

"HUVLQ

.D\QDNODUO

.D\QDNODUO OXNDYHPHW KHVDSODUO 3URI 'U .HPDO 21%7

. 21$7 2 ) *(1&(/8 %XKDU ND]DQODUOQOQ ,vOO +HVDSODUO

7h5. 67$1'$57/$5, 6LOLQGLULN .D]DQODU

$ g=*( %XKDU ND]DQODUO 7HUPRGLQDPLN YH OXNDYHPHW +HVDSODUO
OXNDYHPHW KHVDSODUO

'"HUV <DSOVO

ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0+KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON 'INePDQODU
.D]DQODUOQ WDQOPO 60QOIODQGOUOBOPDVO YH |QHPL
'XPDQ %RUXOX .D]JDQODU YH 6X ERUXOX ND]DQODU DYDQWD
'XPDQ %RUXOX ND]DQODU

6 X

%RUXOX .D]DQODU

<DNOWODU YH \DNPD W+«UOHUL \DQPD GHNOHPOHUL

.D]DQ YHUPOHULQLQ KHVDSODQPDVO

.D]DQ \DUGOPFO HOHPDQODUO

9L]H 606QDYO DUD vOQDY

.D]DQODUGD <DQPD hU*QOHULQLQ KHVDSODQPDVO
.D]DQODUGD OVvVO ND\OSODUO

.D]DQODUGD %DVOQoD PDUX] SDUoDODUOQ KHVDEO

%XKDU ND]DQODUOQOQ $\QD YH NDSDNODUOQOQ NDOOQOON
.D]DQODUGD 1RUP YH VWDQGDUWODUOQ |QHPL
8\JXODPDODU

'"HUV golLQ gQHULOHQ 'L+HU '"HUVOHU

0., ODOJHPH ,
0., ODNLQH (OHPDQODUO
000 OXNDYHPHW

075 7HUPRGLQDPLN ,

075 ,VO 7UDQVIHUL

'HUVLQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD

g 0+KHQGLVOLN DoOVOQGDQ DNOP PDNLQDODUOQOQ J+QO+N KD\DWOPO]GDNL \HULQL YH |[QHPLQL |*UHQLU

g DNOP PDNLQDODUOQOQ VOQOIODQGOUDBOOGOQO YH WLSOHULQL |[JUHQLU

g $NOP PDNLQHOHULQLQ GHQNOHPOHULQL HQHUML PRPHQWXP GHQOHPOHUL YH JLULG 0ONOUG KO] *0JHQOHULQL oL]HU
g g]J+O GHYLU VD\OVO YH EHQ]JHUOLN ED-0QWOODUOQOQ GH+HUOHQGLULOPHVLQL \DSDU

g 3RPSDQOQ NDUDNWHULVWLN GHQNOHPOHULQLQ YH\D WDEORODUOQOQ NXO00ODQOOOUOQD |JUHQLU

g %RUX GHYUHVLQH ED+ODQDQ DNOP PDNLQDVOQOQ NDUDNWHULVWLN GHQNOHPLQL ROXGWXUPD\O |[JUHQLU

g ERUX GHYUHVLQH J|UH SDUDOHO YH\D VHUL ED+ODQPO3G SRPSD VLVWHPOHULQ HQ X\JXQ RODQOQO VHoPH\L |[JUHQLU
g %LU VDQWULI*M SRPSD\O YHULOHQ GHJHUOHUH J|UH SURMHOHQGLULU YH oL]JHU

g 6X WeUELQOHULQLQ WLSOHUL YH Jeo KHVDSODUOQO []J:0 KO]ODUOQD J|UH WDQOPODU YH KHVDSODU

g YDQWLODW|U YH NRPSUHV|UOHULQ []J+O KO]ODUOQD J|UH WLSOHULQL YH [JHOOLNOHULQL |[+UHQLU

g (NVHQHO YH UDG\DO YDQWLODW|UOHULQ KHVDSODPDODUOQO [-UHQLU

g |JHO SRPSDODUOQ |QHPL YH NXOODQOP DODQODUO

3URJUDPOQ g-UHQPH dONWOODUS
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$0ONODPD

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL
7¢«UNoOH V|]Os YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\s % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO EL

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \[QHWLU LG\HUL X\JXODPDODUO 0DOOGDQODUOQ VD+00+0O OoHYUH YH LG JeYHQOL<L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ 0oDOBGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODU® YH GL+HU ELOJL ND\QDNODUOQO NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX00ODUO DQDOL] HGHU YH \RUXPODU

0*KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLUGLP WHN
ELoLPGH NX0O0ODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH
ODNLQH 0¢KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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075 %XKDU 7+UELQOHUL

g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP )UDQVO]FD YDN+OWH <RN 6HOPHOL

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=+L

3URI 'U %HGUL <h.6(/

'"HUVLQ $PDFO
%XKDU YH JD] WeUELQOHUL WHRULVL YHXAHROD/RN @B kU H URLQIBRH7ED ) X\ODE O0QOQ LW+ BHPRIQ REGIXELWXUDQ SDUo0D O BYOQW DQKDWMMF
WHRULVL KDNNOQBPLELOJHYRHUEQOL+L VOUDVOQGD ROXUDELOHFHN DUO]DODUGD P+GDKDOH YH HO EHFHULOHULQL DUWOUDU
g=UHWLP <|QWHP YH 7HNQLNOHUL
7+UELQ 7kBOBPLGHWBPUEGDRQAD-ODPD \D+ODUSHYBUDR® YPIDED R SR UBXWXP YH E D BoGK DMUX VOXGHRBU PDQE¥LQ JDYHUBQUEO@ Wiso *QL\
\DUGOPFO HO'RDM@EULY oHILWOHUL

"HUVLQ .D\QDNODUO®

.D\QDNODUO %XKDU YH *D] 7«UELQOL *HP

\e] \e]H

L 7HVLVOHUL (\LFH 6 .RFDHOL 'HYOHW 0¢K OLP $NDGHPLVL *HOLGUWL

*DV 7XUELQH 7KHRU\ WK (GLWLRQ (OHPHQWYV RI *DV 7XUELQH 3URSXOVLRQ ODWWLQJO\ OF*UDZ +

<D]6006
'"HUV <DSOVO
ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0+KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL
'"HUV .RQX0ODUO
+DIW .RQX gQ +D]OUOON "INePDQODU

7<UELQ 7LSOHUL
7<UELQ 7LSOHUL

<DsSOP GHWD\ODUO

<DSOP GHWD\ODUO

7<UELQ \D+ODPD \D-ODUO YH \D+ODPD
2SHUDV\RQ YH EDNOP WXWXP

$UD 60QDY

2SHUDV\RQ YH EDNOP WXWXP

%XKDU .DYUDPO

3HUIRUPDQV

7-UELQ JDYHUQ|UOHUL

7«UELQ J+0 *QLWHVL \DUGOPFO HOHPDQODUO
*D] WeUELQ OHUGULWOHUL

*D] WeUELQ OHGLWOHUL

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $00ONODPD

Q e

%XKDU YH *D] 7«UELQ HQHUML VDQWUDOODULQ
*HPL %XKDU 7 -UELQOHUL LoLQ WHUPRGLQDPLN

VeUHFL YH \DSOVOQO DoONODPD
WDVDUOP KHVDSODUOQOQ \DSOOPDVD

*HPL WeUELQOHULQLQ WDQOPODPD YH LOLUNLOL VLVWHPOHUL DoONODPD

*D] 7+UELQOHULQLQ 0DOOGPD SUHQVLSOHULQL

DoONODPD YH ELOHGUHQOHUL WDQOPODPD

6HYN VLVWHPL RODUDN NXOODQOODQ *D] 7+UELQL YH NRPELQH VLVWHPHOHUL X\JXODPDODUOQOQ DoONODQPDVOD

3URJUDPOQ g-UHQPH dONWOODUS®

60UD 1R $0ONODPD
OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
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w

<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQF

LQGHGLU ELOLP YH WHNQRORMLGHNL JHOLUPHOHUL L]JOHU YH NHQGLQL

7+UNOH V|]O* YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI[\s % JHQHO G+]JH\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQ
EHUDEHU NXOODQDELOPH EHFHULVL

0*KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUO
3URMH \|QHWLU LG\HUL X\JXODPDODUO oDOOU

GL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

Q0Q HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL
DQODUOQ VD+00+0 OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD

%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOUOU VRUXPOXOXN DOOU

%LOJL\H HULULU YH EX DPDoOD ND\QDN DUDGW
'HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU

OuPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
VRQX00DUO® DQDOL] HGHU YH \RUXPODU

0*KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLULP WHN

ELoLPGH NX0O0ODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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0*KHQGLVOLN )DN<OWHVL
ODNLQH 0*KHQGLVOL=+L

0. (VQHN gPDODW 6LVWHPOHUL
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0., (VQHN gPDODW 6LVWHPOHUL

g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP )UDQVO]FD YDN+OWH <RN 6HOPHOL

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L <UG 'Ro 'U =L\D $.62<

'"HUVLQ $PDFO

g+UHQFL\H (VQHN gPDODWOQ *UHWLPGHNL \HUL YH |QHPLQL NDYUDWPDNWOU

g=UHWLP <|QWHP YH 7HNQLNOHUL

%LOJLVD\DU 'HVVE&HO Gl & F Bl QIDW OOKWBH 0HUKNHQENUIPDODW ¢(V@HNORDD D W \$EHDN PRIBDODW §VQW NP,© B 0D WVADHNODUHOWLP (OHPDQ Y
(VQHN hUHWLP 6LVWHPLQIHNW LIGAHH QM BROWISRDHN QR W/RMLYH 0DOJHPH 0O RWIRP DMNQILAN|/@HOHQ GLULOHELOSHIBEUDQVSRUW 6LV

"HUVLQ .D\QDNODUO®

.D\QDNODUO &18& +DQGEXFK

1DOEDQW OXDPPHU pu%LOJLVD\DUOD %+W+.QOHULN 7DVDUOP YH gPDODWY %HWD <D\OQODUO sVWDQEX
+DVLV 6LHJPDU pé&,0 (LQI-KUXQJ LQ GLH UHFKQHULQWHJULHUWH 3URGXNWLRQY &DUO +DQVHU 9HUOD.
*URRYHU OLNHO 3 u$XWRPDWLRQ 3URGXFWLRQ 6\WWHPV DQG &RPSXWHU ,QWHJUDWHG ODQXIDFWXUL(

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0-KHQGLVOLN 7DVDUOPO 6D+0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQXODUO

+DIW .RQX gQ +D]OUOON ‘IN*PDQODU

(VQHNOL=LQ 7DQOPO YH *LULG %LOJLVD\DU 'HVWHNOL gPDO
1& YH &1& 7H]JDKODU

@UOHPH OHUNH]OHUL

(VQHN gPDODW ++FUHVL

(VQHN gPDODW $GDVO

(VQHN gPDODW 6LVWHPOHUL

(VQHN ,PDODW +DWODUO

(VQHN hUHWLP (OHPDQ YH 7THNQRORMLOHUL
(VQHN hUHWLP 6LVWHPLQLQ %LOHUHQOHUL
'"LUHNW 1+PHULN .RQWURO '1&

*UXS 7THNQRORMLVL .RGODPD

*UXS 7THNQRORMLVL ODNLQH <HUOHULPL
SRERWODU

2WRPDWLN <|QOHQGLULOHQ $UD0ODU

|'HUV p0LQ gQHULOHQ 'L+HU 'HUVOHU |

0.
00"

7DODUOO gPDODW
2WRPDWLN .RQWURO

| "HUVLQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD

9
9

(VQHN gPDODWOQ |QHPLQL NDYUDU
(VQHN gPDODW ODNLQDODUOQO WDQOU

3URJUDPOQ g-UHQPH dONWOODUS

60UD 1R $0ONODPD
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G+]JH\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P-KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \[QHWLU LG\HUL X\JXODPDODUO 0DOOGDQODUBQ VD+00+0O OoHYUH YH LG JeYHQOL<L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOBGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODU® YH GL+HU ELOJL ND\QDNODUOQO NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX00ODUO DQDOL] HGHU YH \RUXPODU

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODUO VHoHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V+UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN *]HUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH 0[]JHU EX DPDoOD X\JXQ DQDOLWLN \|i
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006 *LULAGLPFLOLN ,

g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP )UDQVO]FD YDN+OWH <RN 6HOPHOL

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L <UG 'Ro 'U =L\D $.62<

'"HUVLQ $PDFO

+g+UHQFLOHUL JLULGLPFLOLN LOH LOJLClg MWIHRQUFLLN LNARRSHOIMW 8 Q HEQ. RILIDUHENG NDRIMBHODIOODQ JRUOXNODU YH IOUVDWODUIZER!
RODUWDNLGLPFH OMRL ELU LAOHWPH NXUPD NDUDUO®QOQ QDVOO DOBQPDVO JHUHNWL+L NRQXODUO LUOHQPHNWHGLU

g=UHWLP <|QWHP YH 7HNQLNOHUL

*LULGLPFLOLN gOH BIOJLOLP FDYWBPQ y® HR U LYH P ADQ H URBLHANDL YH H O O N O HilU P FLLORINO LN W H LORWL ¥ BVOR@W H <D U D WOX @XDBUNN D HY K H (¢
7DVDUOPODUOG Q*LRIUKIQPALOA. N WeHi s3I0 DLQIG L @WHBUODPD YH 'RN+P D@ 8D O Q@Hg'oH \§ BB © BEHNPDB QV YH hUHWLP 30DQODUO

"HUVLQ .D\QDNODUO®

.D\QDNODUO
*LULGLPFLOLN 'HUV 1RWX

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON "INePDQODU
O*WHUHEELV .LPGLU"
%DGDUOOO 0+WHUHEELVLQ g]HOOLNOHUL
0O*WHUHEELV 6HoPH ORGHOOHUL
gGOHWPH 7HPHO .DYUDPODUO
GUGOHWPHOHULQ <|QHWLPL
GUOHWPHOHULQ (NRQRPLN <DSO EDNOPOQGDQ VOQOIODQGO
GGOHWPHOHULQ IDDOL\HW NRQXODUO® EDNOPOQGDQ vOQOIOI
GUOHWPHOHULQ VHUPD\H P<ONL\HWL EDNOPOQGDQ vOQOIOD
GGOHWPHOHULQ KXNXNL GHNLOOHUL EDNOPOQGDQ VOQOIOD
gUOHWPHOHULQ LUIOHWPHOHU DUDVO DQWODUPDODU EDNOP(
6DWOG YH UHNODPOQ WDQOPO YH DPDFO
6DWOG HOHPDQOQOQ WDQAOPO YH [JHOOLNOHUL
SHNODPOQOQ |QHPL \DUDU YH HWNLOHUL
SHNODPOQ WLFDUHW YH L4 KD\DWOQGD R\QDGO+0 URO

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD

g4 SODQODUO KD]OUOD\DELOPH NDELOL\HWLQH VDKLS ROXU

JLILELOLWH 0DOOGPDODUO NRQXVXQGD NDYUDPVDO ELOJLOHU HGLQPLG ROXU
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<DUDP ER\X |+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNoH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO ELI

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0*KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU® oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo0ODUO DQDOL] HGHU YH \RUXPODU
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ELOLPGH NX0O0ODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V<UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t



'"H+tHUOHQGLUPH gOo*WOHUL

| | $.76 +tHVDSODPD goHUL=+L

<DUB\OO dDOOUPDODUOD
$UD 60QDY

.OVD 60QDY

gGHY

"HYDP

8\JXODPD

3URMH

<DUO\OO 6RQX 60QDYO
7RSODP

6D\C

.DW

(WNLQOLN

"HUV 6-UHVL

60Q0OI 'OGO d 6+UHVL
gGHYOHU

6XQXP 6HPLQHU +D]OUODPD
$UD 60QDYODU
8\JXODPD
/IDERUDWXYDU

3URMH

<DUOG\OO 6RQX 60QDYOD
7RSODP gd <+N-

$.76 .UHGLVL

6D\C

6+UH

7RSODP g0 <N

"HUVLQ g+UHQPH dONWOODUOQHOQ 3URIUDPOQ g+UHQPH dONWOODUOGQD .DWNOODUS

DDE




%$/,.(6065 hlg9(5687(6g

0*KHQGLVOLN )DN<OWHVL
ODNLQH 0*KHQGLVOL=+L

08< ODNLQH /DERUDWXYDUO ,,

<pubd\bo .RGX $GO 78 .UHGL $.76
08< ODNLQH /DERUDWXYDUO

g+UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP )UDQVO]FD YDN+OWH <RN =RUXQOX

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L 3URI 'U %HGUL <h.6(/

'"HUVLQ $PDFO

g+UHQF LOHH\VHO P+KHQGLVOLN NDYUDPODUOQD YDNOI ROPD YHGRHRMHD VKO R DX P P DY HH WHOBWRP IS /D@00 DB OQO GH+HUO
ND]DQG O WRMPODODUOQ P*KHQGLVOLN X\JXODPDODUOQGD NXOODQOOPDVOD

g=UHWLP <|QWHP YH 7HNQLNOHUL
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EHFHULVL

.DUPDGON P+KHQGLVOLN SUREOHPOHULQLQ YH\D GLVLSOLQH |]J- DUDGWOUPD NRQXODUBQOQ LQFHOHQPHVL LoLQ GHQF
'LVLSOLQ LoL YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ ELOLPGH oDOOUDELOPH EHFHULVL ELUH\VHO 0DOOUPD EHFHUL
"HQH\VHO 0DOOGPDODUD ED+OO RODUDN PKHQGLVOLN VLVWHPOHULQH \|[QHOLN SUREOHPOHUL 0|]*POHPH YH WDVDUOP
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G-]JH\LQGH HQ D] ELU \DEDQFO® GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0*KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU®O oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQH® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXoODUO DQDOL] HGHU YH \RUXPODU

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODU® VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHUHQLQL \D GD V.UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP-OH HGHU YH o|]JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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WULERORMDPDODU YH NDSOLQOHU LOH LOJLOL WHPHO NDYUDPODUOQ YHULOPHVL

g=UHWLP <|QWHP YH 7HNQLNOHUL
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"HUVLQ .D\QDNODUO®
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ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL
'"HUV .RQX0ODUO
+DIW .RQX gQ +D]OUOON "INePDQODU

*e0 YH KDUHNHW LOHWLP HOHPDQODUO
.D\OV NDVQDN PHNDQL]PDODUO
=LQFLU PHNDQL]PDODUO

'LVOL oDUN PHNDQL]PDODUO

'LVOL oDUN PHNDQL]PDODUO

$NVODU YH PLOOHU

$NVODU YH PLOOHU

5XOPDQOO \DWDNODU

5XOPDQOO \DWDNODU

'R+UXVDO \DWDNODU 60]GOUPD]OON HOHPDQODUO
6:UW+QPH $00QPD <D+ODPD
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.D\PDOO <DWDNODU

.DSOLQ YH .DYUDPDODU
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ODNLQD WDVDUOPOQO PDOJHPH YH PXNDYHPHW NRQXODUO® LOH LOLUNLOHQGLUHELOPH

.D\OG NDVQDN GLUOL oDUN JLEL PHNDQL]PDODUOQ KHVDEOQGD PDOJHPH YH LPDO XVXOOHUL ELOJLOHULQL NXOODQDE
'LGOL oDUN ND\OU NDVQDN JLEL PHNDQL]PDODU® WDVDUOD\DELOPH

OHYFXWODUGDQ ID\GDODQDUDN \HQL WDVDUOPODU JHOLGWLUHELOPH

7DVDUOPOQ VRQXFXQX GR+UXOD\DELOPH
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNoH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\» % JHQHO G-]JH\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P-KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODUO 0oDOOGDQODUOQ VD+00+0 OoHYUH YH LG JeYHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo00DUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXO0ODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V<UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH
3 ODNLQH 0¢KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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guJ+Q g=UHWLP 7<UNoOH )DN+OWH <RN =RUXQOX
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g=UHWLP <|QWHP YH 7THNQLNOHUL

*LULG YH WHPHG NDY PDRQRDODUOQOQSRE QD 0D IGH|UEIADWH M SR P SVH) 8§ QRWMHHQ R @ & LWL OPIHYQHUL YH IDQODUOQ vOQOIODQ:!

"HUVLQ .D\QDNODUO®

_.D\QDNODUO <$0U$5 SDQFDU +8'52/8. 0$.01$/$5, 9( 8<*8/$0$/$5,

26 0(57%%$6 YH . <$6%$5 $NOP ODNLQDODUO 'HUV 1RWODUO

+ ) <$=,&, 6X ODNLQDODUO 3UREOHPOHUL WHRUL YH 8\JXODPD
o d$//, 8\JXODPDOO +LGUROLN ODNLQHOHU

6 0 <$+<$ 7XUELQHV &RPSUHVVRUV DQG )DQV

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0-KHQGLVOLN 7DVDUOPO 6D+0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQXODUO

+DIW .RQX gQ +D]OUOON ‘IN*PDQODU

$NOP ODNLQHOHULQLQ 7DULKL JHOLULPL

$NOP ODNLQDODUOQOQ vVOQOIODQGGOUOOPDVO

$NOP PDNLQHODUOQOQ WHPHO GHQNOHPOHUL
3LVWRQOX SRPSDODU N|UsNOHU VDQWULI+M SRPSDODUO JHO
(XOHU GHQNOHPOHUL YH /LQHHU PRPHQWXPXQ ORPHQWL
3RPSD GHELVL %DVPD \eNVHNOL+L JeFe YH YHULPL
'|QHU oDUN KHVDSODUO DoOODUO NDQDW VD\OVO

$UD VvOQDYO

6DO\DQJR] YH 'LII+]]JU KHVDSODUO .DGHPHOL SRPSDODU
.DYLWDV\RQ |QHPL YH NRQWU|O-

3RPSD NDUDNWHULVWLN H+ULOHUL

6X 7+UELQOHUL 9DQWLODW|UOHU

%RUX GHYUHVLQH X\JXQ SRPSD VHoLPL

3UREOHPOHU

"HUV 80LQ gQHULOHQ 'L+HU 'HUVOHU
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075
075

ODWHPDWLN ,
0*KHQGLVOLN ODWHPDWL=+L
7HUPRGLQDPLN |,
$NOUNDQODU OHNDQL=+L ,

| '"HUVLQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD
$NOP PDNLQDODUO DODQOQGD DUDUWOUPD \DSDUDN ELOJL\H NDSVDPOO ELU GHNLOGH XODUDELOPH YH EX NRQXGD X\J

]

| 3URJUDPOQ g+UHQPH dONWOODUO
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL LJOHU YH NHQGLQL

7+UNoH V[]Os YH \D]OOO HWNLQ LOHWLUGLP NXUDU $YUXSD 'LO 3RUWI|\* %

JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \[QHWLU LG\HUL X\JXODPDODUO 0DOOGDQODUBQ VD+00+0 OoHYUH YH LG JeYHQOL<L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ 0DOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPD0oOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX00ODUO® DQDOL] HGHU YH \RUXPODU

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODUO VHOoHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN *]HUH JH
ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP-OH HGHU YH 0[]HU EX DPD0oOD X\JXQ DQDOLWLN \[i
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g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP 7+UNoOH YDN+OWH <RN 6HOPHOL

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L <UG 'Ro 'U =L\D $.62<

'"HUVLQ $PDFO

%LOJLVD\DU 7«+POHULN hUHWLPLQ HVDVODUOQO WDQOWPDN

g=UHWLP <|QWHP YH 7HNQLNOHUL

7DVDUOP NDBUDBOP WLBB®HOLLYVD\DU 'HVWE NQ LX VIDAMDORDPYD' @ CHOHPWERODHIAO HP H < | Q WHHP \HHUQ. NB4HM ORGHOOHPH YH %DI0O VR®
JHOHQ ELULPOHU LoLRUY@ LEL @ DI} CARKIDNRIDQOOD Q*(R WPD)W O PMWB 7 (3YH IRUPDW G|Q%il®@ DHADAD U 'HVWHN®'I0 06 R @ Q % LH/GDH.MD Q O)X U <
2SWLPL]DV\RQ <|[QQWHPODHRIQ <|QWHPDAWDWRQJILVD\DU 'HVWHNOL, G BRO\DHQWOB DO YDRDU 'HVWHNOL gPDODW YH (VQHN hUHWLP

"HUVLQ .D\QDNODUO®

_.D\QDNODUO DOEDQW OXDPPHU p%LOJLVD\DUOD %+W+QOHGLN 7DVDUBP YH sPDODWY %HWD <D\BQODUB® gVWDQEXO
+DQVHU 9HUODJ 0-QFKHQ *URRYHU OLNHO 3 p$XWRPDWLRQ 3URGXFWLRQ 6\WWHPV DQG &RPSXW}
BFKHUU $ : p&,0 &RPSXWHU ,QWHJUDWHG O0DQXIDFWXULQJ *7RZDUGYV WKH )DFWRU\ RI WKH )XWXUHT

1DOEDQW OXDPPHU upu%LOJLVD\DUOD %+*W+QOHULN 7DVDUOP YH gPDODWY %HWD <D\OQODUO @gVWDQEX

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL
0+KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON 'INePDQODU
7DVDUOP NDYUDPO 7DVDUOP WLSOHUL

%'7

%LOJLVD\DU '"HVWHNOL 7DVDUOP QLQ X\JXODPD DODQO

ORGHOOHPH <|QWHPOHUL 'YH ' WHO NDIHV <+¢]JH\ ORGHOOF
%'7 GD VRQUD JHOHQ ELULPOHU LoLQ YHUL KD]JOUODPD

hU-

Q ELOJL EDQNDODUO

.X00DQOODQ IRUPDWODU ,*(6 9'$)6 6(7 67(3 YH IRUPDW G|
%LOJLVD\DU '"HVWHNOL 0+KHQGLVOLN %'0

6RQOX HOHPDQODU <[QWHPL )(0

2SWLPL]DV\RQ <|QWHPOHUL

6LP+ODV\RQ <|QWHPOHUL

'IN*PDQWDV\RQ

%LOJLVD\DU '"HVWHNOL 3URVHV 30DQODPD ,i 30DQODPD
%LOJLVD\DU '"HVWHNOL gPDODW YH (VQHN gPDODW 7H]JDKOD
%LOJLVD\DU '"HVWHNOL gPDODW YH (VQHN gPDODW 7H]JDKOD

|'HUV 20LQ gQHULOHQ 'L+HU '"HUVOHU |

0., (VQHN gPDODW 6LVWHPOHUL

| "HUVLQ g+UHQPH dONWOODUO

60UD 1R

9
9

$0ONODPD

%LOJLVD\DU 7¢«POHULN hUHWLP IHOVHIHVLQL NDYUDWPDN
%LOJLVD\DU '"HVWHNOL 6LVWHPOHULQ ELUELUOHUL\OH HQWHJUDV\RQX KDNNOQGD ELOJL VDKLEL ROXU

3URJUDPOQ g-UHQPH dONWOODUS

60UD 1R $0ONODPD
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OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7«UNOH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\* % JHQHO G+]H\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0*KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODUO 0oDOOUDQODUOQ VD+00+0 OoHYUH YH LG JeYHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo0ODUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXO0ODQOU

%LU VLVWHPL VLVWHP ELOHUGHQLQL \D GD V<UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0+KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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guJ+«Q g+UHWLP 7+UNoOH YDN+OWH <RN =RUXQOX
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ODNLQH 0+KHQGLVOL=L 3URI 'U %HGUL <h.6(/

'"HUVLQ $PDFO
%LWLUPH dDOOGPDV { +GHQFLQ@U@ D/HDRAL +L ELU NRQXGD 2QD §WHM@IFN EQ BHEDL BB HWIRSHIDW EXNELOQUL\L |QFH KHVDED VRQUD ol
g=UHWLP <|QWHP YH 7HNQLNOHUL

ODNLQD

3URMH GHPWMLHQBLRAKMUYHObWL+L NRQX\D ED+O0O RODUDN GH=+LGLU

"HUVLQ

.D\QDNODUO

.D\QDNODUO _RQX LOH DODNDOO HQ D] ND\QDN

g+UHQFL %LWLUPH dDOOGPDVO GHUVLQGH KHU KDIWD KRFDVOQD \DSWO+0 DUDUWOUPD VRQXo0ODUOQ(C
NDGDU |+UHQFL KRFD LOH ILNLU DOOGYHULGL \DSDU

g+UHQFL ELWLUPH oDOOGPDVOQO M+UL |[Q*QGH VXQDU %$u$5, IRWX YHULOLU

'"HUV <DSOVO

ODWHPDWLN YH 7HPHO % (*LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU JHQ %LOLPOHUL
0+KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON "INePDQODU
g+UHQFL\H SURMH NRQXVX YHULOLU
g+UHQFL /LWHUDW+U DUDGUWOUPDVOQD EDGODU
/LWHUDW+U DUDGWOUPD VRQX0o0DUO NRQWURO HGLOLU
/LWHUDW+U DUDGUWOUPD VRQX00DUO NRQWURO HGLOLU
/LWHUDW+U DUDGUWOUPD VRQX0o0DUO NRQWURO HGLOLU
/LWHUDW+U DUDGWOUPD VRQX0o0ODUO® NRQWURO HGLOLU
g+UHQFL SURMH KHVDEOQD EDGODU
g+UHQFL SURMH KHVDEOQD EDGODU
g+UHQFL SURMH KHVDEOQD EDGODU
g+UHQFL NDED oL]LP \DSPD\D EDGODU
g+UHQFL NDED oL]LP \DSPD\D EDGODU
g+UHQFL LQFH YH D\UOBQWOOO oL]LPL \DSPD\D EDGODU
g+UHQFL LQFH YH D\UOQWOOO oL]LPL \DSPD\D GHYDP HGHU
g+UHQFL LQFH YH D\UOQWOOO oL]LPL \DSPD\O ELWLULU

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $00ONODPD
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g+UHQFL OLWHUDW+U WDUDPD DOOGNDQOOG+0O ND]IDQOU
g+UHQFL SUREOHP o|]PH \HWHQH=+L ND]DQOU

g+UHQFL SURMH LOH LOJLOL KHVDS \DSDELOLU
g+UHQFL SURMH oL]LPLQL \DSDELOLU

g+UHQFL SURMH\L WDPDPODU

3URJUDPOQ g-UHQPH dONWOODUS®

60UD 1R $0ONODPD

WWww W w w Wow W w

w

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNoH V|]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI|\» % JHQHO G-]JH\LQGH HQ D] ELU \DEDQFO GLO El

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P-KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODUO 0oDOOGDQODUOQ VD+00+0 OoHYUH YH LG JeYHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQ® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXo00DUO DQDOL] HGHU YH \RUXPODU

0-KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXO0ODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V<UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|JHU EX DPDoOD X\JXQ DQDOLWLN \|t
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g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L '"HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+«Q g+UHWLP 7+UNoOH YDN+OWH <RN 6HOPHOL

%|0+«P+ 3BURJUDPO gQ .RUXO '"HUVLQ .RRUGLQDW]|U- '"HUVL 9HUHQ 'HUVLQ <DUGOPFOODUO

ODNLQH 0+KHQGLVOL=L <UG 'R0 'U (QYHU <$/c

'"HUVLQ $PDFO

%XKDU VONOUWOUPDOO X LIVWHRXDHEU KD IDUIDON. H U RIDWIQI VR+XWPD VLVWHPOHULQL WDQOWPDN

g=UHWLP <|QWHP YH 7THNQLNOHUL

DEVRUEVL\RQOX VR + XWHDVV% VR HPREQ 1 BIHW. F/IR + XWP IV NUP RHMOHENWULN VRBXWPOX/ LY WRRKWRDV VR=XWPD

"HUVLQ .D\QDNODUO®

.D\QDNODUO $VKUDH 6R+XWPD (O .LWDEO

5HIJHUDWLRQ DQG $LU &RQGLWLRQLQJ -RUGDQ DQG 3ULHVWHU

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON ‘INePDQODU

$EVRUEVL\RQOX VR+XWPD VLVWHPOHUL
/IL%U + 2 $SEVRUEVL\RQOX VR+XWPD VLVWHPOHUL YH WHUPRG

+ 2 $EVRUEVL\RQOX VR+XWPD VLVWHPOHUL YH WHUPRGL!

/L%U + 2 $SEVRUEVL\RQOX VR+XWPD VLVWHPOHULQLQ WHUPR(

+ 2 $EVRUEVL\RQOX VR+XWPD VLVWHPOHULQLQ WHUPRGL

7HUV %UD\WRQ oHYULPL YH WHUPRGLQDPLN DQDOL]L

7HUV %UD\WRQ oHYULPLQLQ WHUPRGLQDPL<LQ NDQXQX DC
%XKDU MHW VLVWHP VR+XWPD WHUPRGLQDPLN DQDOL]L
%XKDU MHW VLVWHP VR+XWPD WHUPRGLQDPLN DQDOL]L
9DNXPOX |Q VR+XWPD VLVWHPL

*LUGDS ERUXVX LOH VR+XWPD 7HUPRHOHNWULN VR+XWPD (
*LUGDS ERUXVX LOH VR+XWPD 7HUPRHOHNWULN VR+XWPD (

'"HUVLQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD

Q a a

8\JXODPDGD NXOODQOODQ DOWHUQDWLI VR+XWPD VLVWHPOHULQL WDQOU
(QHUML ND\QDNODUOQD J|UH X\JXQ VLVWHPL VHOHELOLU YH SURMHOHQGLUHELOLU
6LVWHPOHUL ELUELUOHUL\OH NO\DVOD\DELOLU

3URJUDPOQ g+UHQPH dONWOODUOD

60UD 1R $0ONODPD

Www W w w Wow W w

w

OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU
<DUDP ER\X |[+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNoH V[]Os YH \D]OOO HWNLQ LOHWLULP NXUDU $YUXSD 'LO 3RUWI|\s % JHQHO G+<]H\LQGH HQ D] ELU \DEDQFO GLO ElI

ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P+KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D
EHUDEHU NXOODQDELOPH EHFHULVL

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU® 0oDOOGDQODUOQ VD-00+0 OoHYUH YH LG JeYHQOL=-L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOUOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQX0oODUO DQDOL] HGHU YH \RUXPODU

0*KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUDoODUO VHoHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHGHQLQL \D GD V*UHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]HUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]JHU EX DPDoOD X\JXQ DQDOLWLN \[
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0*KHQGLVOLN )DN<OWHVL
ODNLQH 0*KHQGLVOL=+L

0., "HPLU 'O40 OHWDOOHU

<pubd\bo .RGX $GO .UHGL $.76
0., "HPLU 'Ou0 OHWDOOHU

g=UHQLP 7+U- "HUVLQ 'LOL "HUVLQ '<]H\L "HUVLQ 6WDM 'XUXPX "HUVLQ 7+U-

guJ+Q g=UHWLP 7<UNoOH )DN+OWH <RN 6HOPHOL

%|0<P+ 3URJUDPO gQ .RUXO "HUVLQ .RRUGLQDW|U- "HUVL 9HUHQ "HUVLQ <DUGOPFOODUOD

ODNLQH 0+KHQGLVOL=L '"Ro 'U 6DUH d(/@.

'"HUVLQ $PDFO
'HPLU GOUO PHWDODISHIO D@ & W 0O )JHINO LN O H U L NOOONNID@RAED CEADQ D YW@ EN+UHWPHN
g=UHWLP <|QWHP YH 7THNQLNOHUL

"HPLU GOGO PHWDOOHDEQUW B X SDIHDOMLY HUXEXQGDNL| FHOMLERE 0D Y@ PHENL OB WH®OHU JUXEXQGD BROGAPRPSOMNPILQMNO\XP L

DODUORNADODQOPO YH |JHOOLNOHUL KDNNOQGD ELOJLOHU YHULOPHNWHGLU

"HUVLQ .D\QDNODUO®

.D\QDNODUO
<+]\e]H VOD\W VXQXP

$VNHODQG '5 7KH 6FLHQFH DQG HQJLQHHULQJ RI ODWHULDOV 3:6 3XEOLVKLQJ &R UG (GLWLRQ

'HUV <DSOVO

ODWHPDWLN YH 7HPHO % (+LWLP %LOLPOHUL
0*KHQGLVOLN %LOLPOHU YJHQ %LOLPOHUL
0*KHQGLVOLN 7DVDUOPO 6D+0O0ON %LOLPOHUL
6RV\DO %LOLPOHU $0DQ %LOJLVL

'"HUV .RQX0ODUO

+DIW .RQX gQ +D]OUOON "INePDQODU
'HPLU GOUO PHWDOOHULQ JUXSODQPDVO
6Dl PHWDOOHU YH DODGOPODU
$+O0U PHWDOOHU YH DODGOPODUO 5HQNOL PHWDOOHU JUXEX
5SHQNOL PHWDOOHUGHQ 1L =Q YH DODuOPODUO
%H\D] PHWDOOHU 3E 6Q 6E YH DODUOPODUO
$0DUOP PHWDOOHULQLQ JUXSODQGOUOOPDVD YH : OR 7D
$0DUOP PHWDOOHULGHQ &U 0Q 9 &R &G %L
$UD vOQDY
.O\PHWOL 6R\PHWDOOHU $J $X 3W
+DILI OHWDOOHU YH $0DuOPODUO
$OXPLQ\XP YH DODUOPODUO
$OXPLQ\XP DODUOPODUOQGD \DGODQGOUPD
+DILI PHWDOOHU JUXEXQGDQ 0J 7L %H YH DODuOPODUO

'"HUVLQ g=UHQPH dONWOODUO

60UD 1R $0ONODPD
'"HPLU GLGL PDO]JHPHOHUL WDQOU YH JUXSODQGOUPD \DSDELOLU

«Q

.XO00DQOP DODQOQD ED+0O GHPLU GOGUO PHWDOOHUL VHoHU
‘'HPLU GOuUO PHWDOOHULQ DYDQWDM YH GH]DYDQWDMODUOQO ELOLU

Q

'HPLU GOuU® PHWDOOHULQ |JHO NXOODQOP DODQODUO KDNNOQGD ELOJL VDKLELGLU

gVWHQLOHQ |JHOOLNOHUH ED+OO RODUDN |JHOOLNOHULQLQ QDVOO GH+LGUWLULOHELOHFH+LQL ELOLU

3URJUDPOQ g+UHQPH dONWOODUO

60UD 1R $0ONODPD
OHVOHNL YH HWLN VRUXPOXOXN ELOLQFLQH VDKLSWLU

w

W oW w

EHUDEHU NXOODQDELOPH EHFHULVL

w

<DUDP ER\X [+UHQPHQLQ JHUHNOLOL+L ELOLQFLQGHGLU ELOLP YH WHNQRORMLGHNL JHOLGPHOHUL L]JOHU YH NHQGLQL
7+UNOH V|[]O+ YH \D]OOO HWNLQ LOHWLGLP NXUDU $YUXSD 'LO 3RUWI[\* % JHQHO G-]JH\LQGH HQ D] ELU \DEDQFO® GLO El
ODWHPDWLN IHQ ELOLPOHUL YH NHQGL GDOODUO LOH LOJLOL P*KHQGLVOLN NRQXODUOQGD \HWHUOL DOW\D

Www W w

w

0+KHQGLVOLN 0|]*POHULQLQ YH X\JXODPDODUOQOQ HYUHQVHO YH WRSOXPVDO ER\XWODUGDNL HWNLOHULQLQ ELOLQFL

3URMH \|QHWLU LG\HUL X\JXODPDODU®O 0oDOOUDQODUOQ VD+00+O OoHYUH YH LG J*YHQOL+L NRQXODUOQGD ELOLQo VD
%LUH\VHO RODUDN YH oRN GLVLSOLQOL WDNOPODUGD HWNLQ oDOOGOU VRUXPOXOXN DOOU

%LOJL\H HULGLU YH EX DPDoOD ND\QDN DUDGWOUPDVO \DSDU YHUL WDEDQODUO YH GL+HU ELOJL ND\QDNODUOQO® NXO
'"HQH\ WDVDUODU GHQH\ \DSDU YHUL WRSODU VRQXoODUO DQDOL] HGHU YH \RUXPODU

0+KHQGLVOLN X\JXODPDODUO LoLQ JHUHNOL RODQ PRGHUQ WHNQLN YH DUD0oODU®O VHOHU YH NXOODQOU ELOLGLP WHN
ELOLPGH NXOODQOU

%LU VLVWHPL VLVWHP ELOHUHQLQL \D GD VeUHFL DQDOL] HGHU YH LVWHQHQ JHUHNVLQLPOHUL NDUGOODPDN «]JHUH JH
ODNLQH 0*KHQGLVOL+L SUREOHPOHULQL VDSWDU WDQOPODU IRUP+OH HGHU YH o|]HU EX DPDoOD X\JXQ DQDOLWLN \[t
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