rqcac croa6KRSG*"Ka+ncqgKGq
/[rFozogK a+ncqcqzkKaPcnaqRk
/>NnPSQRgKN

(ER ;EPXSR 2EXEWLE 3YIPPIXXIlI 2SEL :IVWTSLP 'LVMW 0ILV (ERMII

WFWXVEGX

7KLV SURMHFW ZDV GHVLJQHG IRU WKH $UP\ 5HVHDUFK 2IILFH $52 WKURXJK WKH 8
&RXUVH 7KH $52 VHUYHV DV WKH 8QLWHG 6WDWHYV $UP\ V SULQFLSDO H[WUDPXUDO
VFLHQFHV UHVHDUFK DJHQF\ 7KH $52EV JRDO LV WR GLVFRYHU H[SORLW DQG GHY
$UP\ PDLQWDLQV WHFKQRORJLFDO VXSHULRULW\ $Q RYHUDUFKLQJ SURJUDP HQYLV
'"HIHQVLYH (TXLSPHQW 7UDQVSRUW 6'(7 LV FHOWHUHG DURXQG WKLV JRDO DQG HC
GHWHFWLQJ HQHP\ JXQILUH URWDWLQJ LQ WKH GLUHFWLRQ RI WKH WKUHDW DQG (
D VWDEOH ILULQJ SODWIRUP IRU QHDUE\ VROGLHUV DV ZHOO DV D VDIH JRQH IRU W
FUHDWHG E\ WKLV WHDP WR GDWH LV D KDOI VFDOH SURWRW\SH RU SURRI RI FRQFF
GHWHFW VLPXODWHG HQHP\ JXQILUH 7KH GHWHFWLRQ RI D WKUHDW FDXVHV WKH V

-RXVSHYGXMSR

$V WKH 8 6 $UP\ HQYLVLRQV WKH EDWWOHILHOG RI WKH IXWXUH DQG FRQWLQXHV W
KDV LQFUHDVHG LQ XQPDQQHG DQG DXWRQRPRXV SODWIRUPVY WR VXSSRUW WKH :DL
VROGLHUV ([LVWLQJ PDQQHG SODWIRUPV VXFK DV WKH +LJK ORELOLW\ OXOWLSXUSI
/[LIKW 7DFWLFDO 9HKLFOH -/79 > @ SURYLGH SURWHFWLRQ DQG VWRUDJH IRU WKF
FRPEDW KRVWLOH WKUHDWV +RZHYHU WKH\ SODFH DQ LQFUHDVHG ORJLVWLFDO E>
GHSOR\LQJ WKURXJKRXW WKH ZRUOG DQG DUH QRW VXLWDEOH IRU DOO W\SHV RI W
WKH 8 6 $UP\ ZDQWV WR DYRLG DQG LQVWHDG EHWWHU OHYHUDJH LWV UHVRXUFH\
:DUILIKWHU

6LQFH WKH 8 6 $UP\ KDV GLVSOD\HG LQWHUHVW LQ XQPDQQHG JURXQG YHKLFO
FRPEDW FDSDELOLWLHV 7KLV LOQWHUHVW ZDV WKH GULYLQJ IRUFH EHKLQG WKH 0X
> @ YHKLFOH SURJUDP ZKLFK UDQ GXULQJ WKH HDUO\ V DQG PRUH UHFHQWO\ W
60(7 > @ SURJUDP 1RWDEO\ ZKLOH WKH YHKLFOHVY GHYHORSHG XQGHU WKHVH SUR
FDSDELOLW\ QRQH KDYH IXOILOOHG WKH GHIHQVLYH DQG SURWHFWLYH UROH RI Wk
VXSSOHPHQW RU UHSODFH

=

LYPXM 9XMPMX] 0OSKMWXMGW ERH
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1SXMZEXMSR

7KH ODPRWRUBHIHQVLYH FDSDELOLWLHV LQ H[LVWLQJ YHKLFOHVY OHDG WR WKH FUHL
WKH 6'(7 FRQFHSW 7KLV VA\VWHP SURYLGHYVY DFWLYH SURWHFWLYH FDSDELOLWLHV
H[SDQVLYH VKLHOGLQJ IURP KRVWLOH IRUFHV EHWWHU HQVXULQJ WKH VDIH UHWX
:DUILIJIKWHUV WR WKHLU ORYHG RQHYV

7KH 6'(7 FRQFHSW LV H[SHFWHG WR EH D PXOWL \HDU SURMHFW VR IXWXUH WHDPYV
FRQWLQXH WR FRQWULEXWH WR WKH RYHUDOO GHVLJQ DQG EXLOG RII RI WKH H[LV
7KLV ZLOO DOORZ WKH HQWLUH VA\VWHP WR EH IXUWKHU GHYHORSHG DQG HYHQWXLCL
ILHOG :LWK WKH UHVRXUFHVY DYDLODEOH WR WKH 8QLWHG 6WDWHYVY PLOLWDU\ DQG
DGGLWLRQDO VXEV\VWHPV IXWXUH WHDPV ZLOO FRQWULEXWH WKLY SURMHFW KDV
SRWHQWLDO WR EH HPSOR\HG LQ WKH ILHOG DQG VDYH PDQ\ OLYHV

7()8 *YRGXMSRW

7TKH IXQFWLRQ RI WKLV SURMHFW LV WR LQFUHDVH WKH ZDUILJKWHU V
DELOLW\ WR VXUYLYH FRPEDW VFHQDULRV $FFRUGLQJO\ HYHU\
GHVLJQ GHFLVLRQ LV EDVHG DURXQG WKLV LPSRUWDQW JRDO 7R KHOS
YLVXDOL]H ZKDW WKH V\VWHP ZLOO DFFRPSOLVK LQ WKH ILHOG RQFH
IXOO\ FRPSOHWH ZH YLVXDOL]JHG SUHGLFWHG WZR PDLQ__
VFHQDULRY ZKHUH RXU V\VWHP ZRXOG DGG H[WUD FDSDELOLWLHV IRU
WKH :DUILIKWHU

,Q WKH ILUVW VFHQDULR XSSHU ULJKW WKH LQIDQWU\ VTXDG DQG WKH
IXOO ILHOG UHDG\ YHKLFOH DUH RQ SDWURO ZKHQ LQFRPLQJ ILUH

IURP WKH OHIW DFWLYDWHV WKH SURWHFWLYH VXEV\VWHP 7KH DOHUW LV
FRQILUPHG DQG WKH YHKLFOH URWDWHYV WR IDFH WKH GHWHFWHG
GLUHFWLRQ RI ILUH DQG GHSOR\V LWV VKLHOGYV 7ZR WR WKUHH
SHUVRQQHO DUH DEOH WR DVVXPH GHIHQVLYH SRVLWLRQV EHKLQG

WKH YHKLFOHEY DUPRU SDQHOV DQG UHWXUQ ILUH

,Q WKH VHFRQG VFHQDULR ORZHU ULJKW WKH LQIDQWU\ VTXDG DQG
WKH IXO0 ILHOG UHDG\ YHKLFOH DUH RQ SDWURO ZKHQ WKH\ VXVWDLQ D
FDVXDOW\ LQ WKH RSHQ 7KH FDVXDOW\ LV UHSRUWHG DQG WKH
YHKLFOH PRYHV EHWZHHQ WKH FDVXDOW\ DQG WKH GHWHFWHG

HQHP\ ILULQJ ORFDWLRQ V DQG GHSOR\V LWV VKLHOGV 7KH_PHGLF

LV WKHQ DEOH WR VDIHO\ UHDFK WKH FDVXDOW\ DQG SURYLGH OLIH
VDYLQJ DLG 7KH FDVXDOW\ FDQ EH ORDGHG LQWR WKH YHKLFOH
XWLOL]LQJ D OLWWHU ORFDWHG LQ WKH FDUJR ED\ EHKLQG KDUGFRYHU
WR SURWHFW DQG WUDQVSRUW WKH FDVXDOW\ 7KLV ZLOO OLEHUDWH WZR
VIXDG PHPEHUV IRU FRPEDW ZKR ZRXOG KDYH RWKHUZLVH KDG

WR FDUU\ WKH VWUHWFKHU
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71WXIQ &VIEOHSI[R
7KH VA\VWHP DV GHSLFWHG WR WKH OHIW LV FRPSULVHG RI ILYH PDLQ PHFKDQLFDC
DVVHPEOLHYV
$OXPLQXP )UDPH
JURQW $UPRU 3DQHO
6LGH $UPRU 3DQHOV 'HSOR\HG ZLWK OLQHDU DREWXDWRUV
/IRZHU $UPRU '"HSOR\PHQW 'HSOR\HG ZLWK OLQHDU DFWXDWRUYV
5RWDWLRQDO 6\VWHP %DVH 6WDQG

$ORQJ ZLWK WKHVH PHFKDQLFDO DVVHPEOLHV WKH W\WVWHP DOVR KDV VHYHUDO HC
FRPSRQHQWY 7KHVH DOORZ WKH 6'(7 VIVWHP WR XWIOL]JH FRPSXWHU YLVLRQ WR
WKUHDW URWDWH WR IDFH LW DQG GHSOR\ WKH DUHRU SDQHOV 7KH HOHFWULFIJC
FRQVLVWYV RI WKH IROORZLQJ FRPSRQHQWYV
[ BRZHU 6XSSOLHV 2QH IRU WKH 1(0$ 6WHSSHU ORWRU DQG WKH RWKHU
SRZHULQJ DOO RWKHU HOHFWULFDO FRPSRQHQ
1(0$ B6WHSSHU ORWRU 5HVSRQVLEOH IRU URWPWLQJI WKH V\VWHP
5DVSEHUU\ 3L OLFUR FRQWUROOHU &RQWUROV B o H
[ ORWRU &RQWUROOHUV 7ZR IRU WKH ODWFK FDWFKAV 1D & i EBFN R Fwk H -
WZR IRU OLQHDU DFWXDWRUV IRU ERWK VLGH DQG ORZHU DUPRU GHSOR\PHQW
JRILWHFK :HEFDP
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7]WXIQ 4VSKVEQ

7KH SURJUDP ZDV LPSOHPHQWHG DV D VHTXHQFH RI HYHQWV WR EH H[HFXWHG

7KH ILUVW SRUWLRQ RI FRGH LV DOO WKH LQLWLDOL]DWLRQ RI HDFK FRPSRQHQW
LQFOXGHV VHWXS IRU WKH 1(0% 6WHSSHU PRWRU WKH HOHFWURQLF ODWFKHV
WKH OLQHDU DFWXDWRUV DQG WKH ZHEFDPEV FRPSXWHU YLVLRQ 7KLV LQLWLDOL]
WHOOV WKH FRPSXWHU ZKLFK FRPSRQHQW LV DVVRFLDWHG ZLWK SDUWLFXODU
KDUGZDUH LQWHUIDFHY 7KH VHFRQG SRUWLRQ LV D QXPEHU RI IXQFWLRQV WKDW
HDFK H[HFXWH D SDUWLFXODU FRPSRQHQW V FRGH 7KH ODVW SRUWLRQ RI WKH FR
LV D UXQQLQJ ORRS WKDW FRQWLQXRXVO\ PRQLWRUV WKH ZHEFDP RXWSXW IRU
YLVXDO WKUHVKROGV ,I D SDUWLFXODU FRQGLWLRQ LQ WKH ZHEFDP RXWSXW LV P
WKHQ FDOOV WKH FRPSRQHQW IXQFWLRQV DV QHHGHG

'XULQJ SURJUDP H[HFXWLRQ LI DQ REMHFW FRQWDLQLQJ D SDUWLFXODU JURXS RI
FRORUV LV LOQOWURGXFHG LQWR WKH ILHOG RI YLHZ VLPXODWLQJ D KRVWLOH WKUH
GHYLFH ZLOO WUDFN DQG PRYH WR IDFH WKH FHQWHU RI WKDW REMHFW 7KH SURJ

ZDV ZULWWHQ WR GHPRQVWUDWH WKH IORZ SDWK YRR, SHWH WL RQoWRBEWE RQsxw
VKRZQ WR WKH ULJKW ORFDWH DQG WDUJHW D VLPXODWHG W

7TYQQEV] SJ 3TIVEXMSR

6SXEXMSR
7KH VAIVWHP WKHQ URWDWHV WR IDFH
ORFDWLRQ RI WKH GHWHFWHG IWKUH
HQJDJLQJ WKH 1(0$ 6WHSSHU

ORWRU DQG URWDWLQJ WKH DPRXQW
GHWHUPLQHG E\ WKH SURJUDP

UHF'
H DI
ov
EHI
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*EFVMGEXMSR 'LEPPIRKIW

J)DEULFDWLRQ RI DOO FRPSRQHQWYV H[FHSW IRU WKH DUPRU SDQHOV ZDV
FRPSOHWHG LQ KRXVH 7KH DUPRU SDQHOV ZHUH RXWVRXUFHG IRU WZR

UHDVRQV WKH TXLFN ZDWHU MHW PDQXIDFWXULQJ RITHUHG E\ &RORUDGR
:DWHUMHW LPSURYHG WKH SURMHFW WLPHOLQH DQG WKH HTXLSPHQW WR DGG D
EXOOHW GHIOHFWLQJ DQJOH ZDV QRW DYDLODEOH LQ WKH FDPSXV PDFKLQH VKRS
JRU WKLV EHQG WKH FXW SDQHOV ZHUH VHQW WR $FFX 3UHFLVLRQ

7KH PRVW FKDOOHQJLQJ SDUWV PDQXIDFWXUHG LQ KRXVH ZHUH WKH GRRU ODWFK
FDWFKHVY DOWKRXJK WKH DVVHPEO\ RI WKH URWDWLRQDO VXE VI\VWHP DOVR
UHTXLUHG WKH FUHDWLRQ RI D WLPH FRQVXPLQJ VKDIW FROODU DGDSWHU SODWH
7KH VPDOO EHQG UDGLXV DQG PDWHULDO Rl WKH GRRU ODWFK FDWFKHYV
UHTXLUHG DGGLWLRQDO KHDWLQJ WR DQQHDO DQG FUHDWH WKH GHVLUHG EHQG
ZKLFK ZDV DFFRPSOLVKHG ZLWK WKH KHOS RI WKH PDFKLQH VKRS VWDII LQ WKH
,GHD)RUJH 7KH GHVLJQ RI WKH VKDIW FROODU DGDSWHU SODWH UHTXLUHG
HIWHQVLYH UHVHDUFK LQ IDVWHQHU VHOHFWLRQ VXFK DV EROW SUHORDG WR
HQVXUH LW UHPDLQHG VWDWLF GXULQJ URWDWLRQ

7KH WHDP DOVR PDGH VHYHUDO DGMXVWPHQWV WR WKH HOHFWULFDO V\VWHPV
GXULQJ WKH IDEULFDWLRQ SURFHVV )RU LQVWDQFH D QHZ SRZHU VRXUFH ZDV
UHTXLUHG IRU WKH 1(0$ PRWRU DV WKH DVVHPEO\ RI WKH HOHFWULFDO

VI\VWHP SURYLGHG DQ HGXFDWLRQDO RSSRUWXQLW\ RQ WKH SRZHU DQG YROWDJH
UHTXLUHPHQWY SURYLGHG RQ WKH VSHFLILFDWLRQ VKHHWY IURP WKH
PDQXIDFWXUHU

2YHUDOO URXJKO\ KRXUV ZHUH VSHQW PDQXIDFWXULQJ FXVWRP

FRPSRQHQWYV LQ KRXVH W WRRN DURXQG RQH ZHHN V WLPH WR IXOO\ DVVHPEOH
WKH SURMHFW DQG JHW LW UHDG\ IRU LQLWLDO WHVWLQJ 7KLV VKRUW DVVHPEO\
WLPHOLQH ZDV LQWHQWLRQDO WKH EDVH ZDV GHVLIJQHG WR DOORZ IRU
UDSLG DVVHPEO\ DQG SURWRW\SLQJ RI VIVWHP DGG RQV

,Q DGGLWLRQ WR WKH FKDOOHQJHV VWDWHG DERYH WKH WHDP DOVR ZRUNHG
YLUWXDOO\ WKURXJK D TXDUDQWLQH GXH WR WKH &29,' SDQGHPLF ZKLFK
FDXVHG LVVXHV LQ WHVWLQJ KDUGZDUH DQG LPSOHPHQWLQJ FKDQJHV WR WKH
SURJUDPPLQJ 'HVSLWH DOO RI WKHVH FKDOOHQJHY WKH WHDP ZDV VWLOO DEOH
WR VXFFHVVIXOO\ FRPSOHWH DOO PDQXIDFWXULQJ DQG IXOO\ bDVVHPEOH WKH
6'(7 VIVWHP IRU WHVWLQJ DQG RSWLPL]DWLRQ ZLWK SURJUDPPLQJ
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6IWYPXW 'SRGPYWMSR

1RZ IXOO\ PDOQXIDFWXUHG DVVHPEOHG DQG WHVWHG WKH 6'(7 SURWRW\SH LV DEC
VLPXODWHG IWKUHDW URWDWH WR IDFH WKH REMHFW DQG WKHQ GHSOR\ LWV GH
PDQXDOO\ FRQWURO WKH URWDWLRQ DQG GHSOR\PHQW RI WKH GHIHQVLYH EDUULH
5DVSEHUU\ 3L

7KLY SURMHFW SURYLGHG D YDOXDEOH OHDUQLQJ H[SHULHQFH IRU WKH WHDP ZLW
7KH WHDP SURGXFHG D FRPSOHWH SURWRW\SH WKDW LV IXQFWLRQDO GHVSLWH DO
SDQGHPLF 7KLV SURMHFW ZDV D KXJH VXFFHVV DQG ZLOO SURYLGH D ODXQFKSDG
EH GHYHORSHG E\ IXWXUH WHDPV ZLWK WKH VDPH JRDO RI SURYLGLQJ RXU :DUILJK
QHHG WR VDYH OLYHVY DQG FRPH KRPH WR WKHLU ORYHG RQHV VDIH DQG VRXQG

fTIGMEP S8LEROW

‘H ZRXOG OLNH WR WKDQN VRPH LQGLYLGXDOV DQG FRPSDQLHV ZKR KDYH SURYLGFH
'LWKRXW WKHLU JHQHURXV FRQWULEXWLRQV RI WKHLU WLPH LQVLJKW HTXLSPHQ\
DFKLHYHG WKH VDPH SRVLWLYH UHVXOW :H ZRXOG OLNH WR WKDQN
e« BWHIDQ %HUNRZHU IRU VHUYLQJ DV RXU DGYLVLQJ GLUHFWRU KHOSLQJ XV WR
RYHUFRPH WHFKQLFDO FKDOOHQJHV DQG VHUYH DV DQ HVVHQWLDO DGYLVRU
WHDP RI HQJLQHHUV
e $UP\ 5HVHDUFK 2I1ILFH IRU WKHLU FRQWLQXHG VXSSRUW DQG DGYLFH WKURXJK
WKH WHDP WR PDNH WKH SURMHFW WKHLU RZQ FUHDWLYH VROXWLRQ ZLWKRX
e $FFX 3UHFLVLRQ VXSSRUWHG WKH PDQXIDFWXULQJ Rl WKH SDQHOV LQ WKHLU .
EHQG RXU SDQHOV WR WKHLU GHVLUHG IRUP
e 6SDUNIXQ (OHFWURQLFV IRU WKHLU VFKRODUVKLS LQ VXSSRUW RI VWXGHQW D
GHYHORSPHQW RI WKH HOHFWURQLFV DQG VRIWZDUH
e ,GHD)RUJH VWDII ZKRVH DGYLFH LQVWUXFWLRQ DQG H[SHUWLVH SURYHG LQY
RI HTXLSPHQW 7KHLU FRQWLQXHG VXSSRUW RI VWXGHQW SURMHFWYVY UHVXOW\
HQJLQHHUYV

61JIVIRGIW
> @ -RLQW /LJKW 7DFWLFDO 9HKLFOH -/79 3URJUDPPH $UP\ 7HFKQRORJ\

> @ 2VKNRVK &RUSRUDWLRQ &RPSDQ\ I/LJKW &RPEDW 7DFWLFDO $00 7HUUDLQ 9HK
RVKNRVKGHIHQVH FRP YHKLFOHY O DWY SHUIRUPDQFH

> @ '$53% 3LFNV (LJKW 7HDPV )RU 8QPDQQHG *URXQG &RPEDW 9HKLFOH 3URWRW\SH

> @ ODVVH\ .HQW 6TXDG OLVVLRQ (TXLSPHQW 7UDQVSRUW 60(7 +'7 ([SHGLWLRQD
6\VWHPV
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8IEQ &MSKVETLMIW

'LVMW MW XLI XIEQ W 7]WXIQW )RKMRIIV EJleg)(IIOIXIMEV(\SNI\ENG'gg\'I{VYXXSIT/I7|23GMLIE
LSPHMRK ER MRXIVRWLMT [MXL 7MIVVE 2|ZEHEKVEHYEXMRK SLMW %Y KYW
'SVTSVEXMSR EW E 7]WXIQW )RKMRIIV -RXIVR "éQTYXIV 7GMIRGI 0YOI [E
[MPP KVEHYEXI MR (IGIQFIV [MXL E HIKVII MR PSV MR XLI 2EZ] 2YGP
1IGLERMGEP )RKMRIIVMRK ERH GSQQMWMSR E Eé\AWM\ JIEVW %JXIV[EVH
RH 0X MR XLI 9RMXIH 7XEXIW %MV *SVGI [LIVIR_EYKI GEPMEVEXMSR XIGL
WIIOW XS EGUYMVI E QEWXIVW MR 1EVMXMQI LMW %WWSGMEXI SJ 7GMIF
%VGLMXIGXYVI ERH XLIR TYVWYI| LMW KSEP XS'SQQYRMX] 'SPPIKI SJ (IRZ

HIWMKR XLI [SVPH W IPMXI JEGLX JPIIX GSRXMRYIW XS SZIVGSQI E
GLEPPIRKIW LIVI EX '9 &SY

(ERMIP 1EPIO (ER 2EZI

(ERMIP MW XLI XIEQ™W 1ERYJEGXYVMRK )RKMRER/ 2 MW XLI XLI XIEQ™W '
KVEHYEXMRK XLMW 1E] [MXL E QENSV MR MW E HIHMGEXIH EWTMVMF
QIGLERMGEP IRKMRIIVMRK ERH E QMRSV MR GSQQMXXIH XS FIMRK E ZE
&EYWMRIWW EZMRK LIPH WM\ WYQQIVW SJ [LMPI PIEHMRK F] NEQTPI

MRXIVRWLMT TSWMXMSRW MR GSRWXVYGXMSBJ MRHYWXV] NTIVMIRGI H
QERYJEGXYVMRK ERH QIGLERMGEP HIWMKR [HRKIWXVYGXYVIW EX 7MI\
LSTIW XS ETTP] LMW ORS[PIHKI XS HIZIPSTMRIIVTSVEXMSR JIEVW SJ I
RI[ XIGLRSPSK] ,I MW GYVVIRXP] WIITOMRK JYPPKMRIIVMRK WOMPPW XLV
XMQI TSWMXMSRW JSGYWIH IWTIGMEPP] SR IRKMRIITVMRK GPYFW ERH

QIGLERMGEP HIWMKR SV QERYJEGXYVMRK WIVZMGI EW E 2EZ] 'SVTWC

2EXEWLE 3YIPPIXXI 2SEL :IVWTSLP

2EXEWLE MW XLI XIEQ™W OIEH 8IWX )RKMRIIV 2SEL MW XLI XIEQ™W *MR
ERH E QIGLERMGEP IRKMRIIVMRK QENSYV 7LI ERH [MPP FI KVEHYEXMRI
LEW LIPH WIZIVEP JYPP XMQI MRHYWXV] &EGLIPSVY SJ 7TGMIRGI MR
MRXIVRWLMTW ERH VIGIRXP] EGGITXIH E JYPPRKMQIIVMRK -R EHHMXN
IRKMRITVMRK TSWMXMSR [MXL XLI 9 7 2EZ] 7LI [MPP FI GSQQMWWMSR
LEW E QMRSV MR PIEHIVWLMT WXYHMIW ERH MW 9RMXIH 7XEXIW %MV
KVEHYEXMRK JVSQ XLI 4VIWMHIRXW OIEHIVWLGBISRXMRYMRK SR XS )YVS
'"PEWW XLI )RKMRIIVMRK ,SRSVW 4VSKVEQ ERMPSX XVEMRMRK XLMW
XLl 'SPPIKI SJ )RKMRIIVMRK ERH %TTPMIH LSTIW XS IEVR LMW [MRK
7TGMIRGIW XLMW 1E]

NWYWXMR 6SWW (ER ;EPXSR

WYWXMR MW XLI XIEQ W OSKMWXMGW 1EREKIMER MW XLI XIEQ™W 4V SN
ERH [MPP KVEHYEXI XLMW 1E] [MXL E &EGLIPSWW E QIGLERMGEP IRKMF
SJ 7TGMIRGI MR QIGLERMGEP IRKMRIIVMRK QMRSV MR IRKMRIIVMRK
%PSRK [MXL XLMW LI [MPP GSQQMWWMSR MRKBW FIIR WIPIGXIH JSV E
XLI 9RMXIH 7XEXIW %MV *SVGI EW E RH 0X XLl 2EXMSREP 71GYVMX]
WPSXXIH XS FIKMR 9RHIVKVEHYEXI 4MPSX JSV XLI 7YQQIV SJ Ef
S8VEMRMRK EX :ERGI %*& MR 1EVGL SJ GSRXMRYI MRXS E GEVII\
*VSQ RS[ YRXMP XLIR LI TPERW SR WXEVXMRKIRHYWXV] MR XLI JYXYV|
E 1IEWXIV W (IKVII ERH [SVOMRK MR MRHYWXVJVSQ XLI )RKMRIIVMRK ,S
XS KEMR QSVI NTIVMIRGI ERH ETTP] LMW ERH XLI "'SPPIKI SJ )RKMF
WOMPPW NTTPMIH 7TGMIRGIW XLMYV
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