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BUHOLPLQDU\ 7KHVLYV

+DVEHHQ JUDGHG DV SDUW RI WKH SUHOLPLQDU\ WKHVLVY UHSRUW XQGHU $( /ILWHUDWXUH






QWURGXFW

WDFNJURXQG

7R IDFLOLW D W D I7W BMULDA IAFQ D J HPBNQ BVH IS QOH VW DEO LV EHEGD GELEDUW R
7UDIILF 6HUYLSHWY 796/ ILF &RQWUR®SKR/@/LEOH IRUPDLQWDLQLQJVDIH VHSI
DLUFUDIW DQG FUHDWLQJ DQ RUGHUO\ DQG HIILFLHQ® BERZ\RVWDFPHLF 7R
EHHQ HYWDEOLVKHG ZKLFK FBQHEN&KEWURIOGHGAIWRD BEE&RQWURO $33
DQSHURGURPH RREWHWRO7SBRQWURO 7KH DLUSRUW DQG LWV YLFLQLW\ LV
DHURGURPHRRQWURO 7KLV LQFOXGHV EHLQJUHVSRQVLEOH IRUWD[LLQJD
IRUWDNH RIIVDQG ODQGLQJV

%DVHG RQ IRUHFDVWYV LW LV H[SHFWHG WKDW LQ kgjj\WKMUWH WVOLIEH D G
(XURSH :KLOH WDNLQJLQWR DFFRXQW SODQQHG FDSDFLW\ JURZWK WKL\

kgjjghOLJKWY DW (XURSHDQ DLUSRUW SO WSGRXPK BNULQJI WKH &29,' SDQGH
WKHQXPEHURIIOLJKWY FRQGXFWHG GURSSHG GUDVWLFDOO\ DVWURQJ JU|
DQG WKH QXPEHUV DUH DSSURDFKLKHUWAKRIUHW KB RU JHSY VAR SWHPY H W K H
UHPDLQV LQ RUGHU WR EH DEOH WR IDFLOLWDWH WKH H[SHFWHG DLU WUDII
LV IDFLQJ D FOLPDWH FULVLY DOVR DYLDWLRQ PXVW UHGXFH LWV LPSDFW
FUXFLDO DVSHFWV DUH WKH UHGXFWLRQ RIDLUFUDIW HPLVVLRQV DQG QRL\
RI QHZ DLUFUDIW DQG SURS X0 $¥71RQ WWH/P HFO/D \IVCDV B RIOKFHK I UMK R UAHD WK H
$70V\VWHP PXVW EHPRGHUQLVHG DQG WKH HIILFLHQF\VKRXOGEHLQFUHDV
LQIDFLOLWDWLQJGLUHFW URXWHV ZLWK PLQLPDO DGGLWLRQDO WUDFN PL¢

SUREOHP 6WDWHPHQW

7KH (XURSADADVWHU 30DQ 6(6$5-RLQW 8QQTHVYWBBRDQQUKH YELVQRIHR | WK H
(XURSHDQ 6N\ $70 SWRHPSHRNOWNMWHP LQ (XUR S/H D,@HFKMLR/U\ %DVHG 2SHU
DWLRQV L¥%2Q LPSRUWDQW FRQFHSW WR DFK% B B)HR WK HVAHHIRO.®RWY D:@ WK L Q
WUDMHFWRU\ L H ODWLWXGH ORQJLWXGH DOWLWXGHDQG WLPH JDWH
WKH IOLJKW W UTKMiIHFWR U\ LV P D&RG 6 B BRKIDRWLINKH ' H F L V IDROGE ODKNCLDHIG & ' 0
ZLWK VWDNHKROGHUV DQG [7Q2R\I$TD G \VIMUHPLHWR XOWBKEHFRPH PRUH HITLFLHC
OHDGLQJWR KLJKHU FDSDFLW\DQG OHVVHQYLURQPHQWDO LPSDFW IRU H[
ULHM 2UHOLHY RQ HIWHQVLYH GDWD VKDULQJ DQG WKHDYDLODELOLW)\ RI Q}
OLQNV ZLWK DLUFUDIW ZKLFK SRWHQWLDOO\XQORFNV QHZ SRVVLELOLWLH
6LQFH ZLWEWRHWUDMHFWRU\GHVFULEHV WKH IOLJKW I[URP WKH GHSDUW X
DOO VWDJHV RI WKH IOLJKW DUH LQF O XG$7GX @K WW FHDHG/ WIRGREW VG B W RS H V
ZHOO LQFEGXBRQWURO 7KHUHIRUH UHVHDUFK 79 ORHDIX EH /X § © RIRWZHKGE ALIQ Z
DHURGURPH FRQ W YREDMQA® BBRYH WKH FXUUHD\W RS\HUDLY U R\KIHQL W KRHU P D
WLRQ DYDLOBBOMHYLQ RQPHQW D GHFLVLRQ VXSA R UF\R QWRERROORDHQUDL\QV P B WLV K
WUDMHFWRU\ EDVHG GHFLVLRQV IRUIOLJKWV XQGHU LWV FRQWURDO

6RXURM/WSY ZZZ HXURFRQWURO LQW SXEOLFDWLRQ BKEUHRVRHQAWURO IRUHFDVW XSGDWH
6RXURMWSY FOLPDWH HF HXURSD HX HX DFWLRQ WUDQVSRWWFHFMAMIRQV UHGXFLQJ HPL



L, OQWURGXFWLRC

SHVHDUFK 2EMHFWLYHDQG 4XHVWLRQ
%DVHG RQ WKH EDFNJURXQG DQG SUREOHP VWDWHPHQW WKHIROORZL

6XSSRUWDMHFWRU\ %DVH® 3SHHWRBWRRAVKRQWURO E\GHVLIQPLQJI DQC
FLVLRQ VXSSRBRWHBRRWUROOHUYV

7KLV UHVHDUFK REMHFWLYH FDQ EH VXEGLYLGHG LQWR VHYHUDO VXE F
UH®MURGURPH RBROWRMIORQ DW 6 FKLSKRO $LUSRUW 7 K6 THHRFQRRHS MW W R
WKH UHODYH BRRGULRWAH RRGWWKRIOQHZ RSSRUWXQLWLHY LW SURYLGHV LG
GHFLVLRQ VXSSRUW 7KH ODVW LV WR SURYLGH7D® G RQ WX RO®LJH UWKZHL V
GHFLVLRQ VXSSRUW WRRO EDVHG RQ WKPHERXYULURQWHREWMUDWLRQ DQG V

7KH PDLQ UHVHDUFK TXHVWLRQ ZKLFK ZLOO EHDQVZHUHG LQ WKLV L
DQVZHU WKLV UHVHDUFK TXHVWLRQ VHYHUDO VXE TXHVWLRQV KDYH E
UHVHDUFK TXHVWLRQ

S5HVHDUFK 4XHVWLRQ
+RZFOQDMHFWRU\ %DV HG® 2/XHBSRW WRHEBVLQ $HURGURPH &RQWURO™

6XE 4XHVWLRQV

+RZLV $HURGURPH &RQWURO LPSOHPHQWHG DW 6FKLSKHO $LUSR
' KDWILWDMHFWRU\ %DVHG 2SHUDWLRQV
+RZFDQDIHDVLEOH WDUJHW WDNH RIIl WLPH EH GHWHUPLQHG"

+RZFDQ GHSDUWXUH WLPH VRO XW L RTRZ MFIRVOXW OO BDH BVUHVHQWHC
+RZ GRHV WDNH RITWLPLQJ VXSSRUWDIIHFW WKH UXQZD]FDSDFL

SHSRUW 6 WUXFWXUH
,Q &KDSWIHUHQHUDO GHVF WIS WIMWMRNHRIWKSURYLGHG 7KH ILUVW UHVHD
LV WUHDWHG LZRKPISWHWFHUULEEBVYRPH RR/QAFHUROKR O7 $l2UB BUWFXVVHG
LQ &KDSWHKWUFK DOVR DQVZHUV UHVHDUFK VXE TXHVWLRQ WZR 7KHVH
D VHFWLRQ 15HVHDUFK )RFXVY ZKLFK GHVFULEHV WKH IRFXV RI WKH L
WRSLF %DVHG RQ WKHLQIRUPDWLRQ SURYLGHG LQ WKH SUHYLRXVO\P
UHVHDUFK IRFXV VHFWLRG@: D VRKQORRW WAREPVRIQHG ZKLFK LV GLVFXV



$LU 7UDIILF ODQDJH

$LU 7UDIILF ODQDIJHPHQYMH §GOQDPLF LQWHIJUDWHG PDQDJHPHQW RIDLU WL

GHILQHG E\ ,&$27KLV FDQ EH VXEGLYLGH &LLWQTND W KR 6 H USYBUNAU 31716 F

JORZ ODQDJHPHQWQ&®L)OWSDFH 0D QDUKHPHRBDUWY ZLOO EH GLVFXVVHG LQ 61
DQG UHVSHFWLYHO\ ,@/BHAWERQZLWKEAWOEVOWWFREMHEBRHVHQWHG

$LU 7UDIILF 6HUYLFHV

$V IBOO0O DOVRFDQ EHVXEGLYLGHGLQWR VHYHUDO FRPSRQHQWY 7KHVH DUH
DOHUWLQJ VHUYLFH DLU WUDS$ILLUF DUDV LIVR & R QWHIWROFHBID& GLIKW LQIRUPDW
VHUYLFHFRQVLVWV RISURYLGLQJLQIRUPDWLRQWRIOLJKWYVY VXFKWKDW W
7KLV FRXOGEH IRUH[DPSOH WKHZHDWKHURUDHURGURPHLQIRUPDWLRQ
FRQVLVWY RI SURYLGLQJ LQIRUPDWLRQ IRU VDIHW\ SXUSRVHV L H FROO
QRWEHLQWHUSUHWHG DV FOHDUDQFHVY EXW DV DGYLFH VLQFH WKH FRPSC
JXDUDQWHHG $OHUWLQJ VHUYLFH DSSOLHV LQ FDVH RI HPHUJHQFLHYV DQ
VHUYLFHYV &%$2

BUREDEO\ WKH PRVW ZH®» BQ&ZXQ FBW W\K RW PIYW ®7/HB DIQVEH VSOLW XS
LQWR VHYHUDO SDUWV DV GHV HFKIHBEHGDEUH &B2VWHG EHORZ 7KH GLYLVLRQ E
VHUYLFHV LV VFKHPDWLFDOO\VKRZQLQ )LJXUH

$$UHD &RQWURO &HQWUH $&&
$+$SSURDFK &RQWURO $33
$$HURGURPH &RRIHLR G BRIQWURO

7TKHGLIITHUHQW FRQWUROOHUVY ZLOO LVVXH FOHDUDQFHVLQ RUGHU WR PDL(
WR FUHDWHDQ HIILFLHQW DQG RUGHUO\IORZRIWUDIILF ,Q WKH1IHWKHUOL
*HUPDQUHD &aRQWVROLWESHQWRHD RRGIVIRIOHUHSBEBHU $UHD RRQWURO

SURYLGHG E\ODDVWULFKW 8SSHU $UHD &8RQWURGBSSHFRUNDRRYWU ROURF
UHVSRQVLEOH IRU HQ@ &UJRBBWVRIBVIUDUHRB URYLGHG ES WKID'KWBKVLRQ 6HUYLFH
SURYLGHU /XMFPKWYHUNHHUVOHLGLQ BEECHUBDYRQYWIIEOH IRUDLUFUDIW FO
WKHHQ URXWH SKDVH RIIOLIJKWDQG IRUDLUFUDIW GHVFHQGLQJ WR WKH G
WR KROG ZKHQ WKH GHPDQG HI[FHHGV WKH W33RZPO WJSRBOFQ. MUY D WLWIOH RL G B U
DLUFUDIWWR WKHILQDODSSURDFKWR WKHUXQZD\DQGDUHUHVSRQVLEOH
DLUSRUW 7D W WHWSRQVLEOHIRUDOO WUDIILFDWDQG DURXQG WKH DLUSES

$LU 7UDIILF ) ORZODQDJHPHQW

$FFRUGLQJ WR ,&%p0LVY "D VHUYLFH HVWDEOLVKHG ZLWK WKH REMHFWLYH R
RUGHUO\DQG H[SHGLWLRXVIORZRIDLUWUDIILFE\HQVXULQJWKDW $7&FDS
SRVVLEOHDQG WKDW WKH WUDIILF YROXPH LV FRPSDWLEOH ZLWK WKH FDSI
DXWKRULW\" WLVWKHUHIRUH XVHG WR PDQDJH WKH BZRP®SDHLWGHPDQG
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JLIXUHS$LU 7UDIILF ERIOM BERO

$WDLUSRUWV DQG LQ DLUVSDFHV ZKHUH $V7 &R DEDFRQ/GC VFKRROOISGHE AH H (
LPSOHPHQWHG 7KHUH DUSI7TWKVUWH BSWBVHN RODQQLQJ SUH WDFWLFDO
RSHUDWLRQV 6WUDWHILF SODQQLQJKDSSHQV ZHOO LQ DGYDQFH EHIR
EHWZHHQ WZR WR VL[ PRQWKY L H IRUWKHQH[WVHDVRQ 7RHQVXUH V
WKHH[SHFWHG FDSDFLW\ PHDVXUHY QHHG WR EH WDNHQ WR$FRWLJIDW}
FDSDFLW\RUUHVFKHGXOLQJIOLJKWY 3UH WDFWLFDO SODQQLQJ XVXE
FRPHV GRZQ WR ILQH WXQLQJ WKH SODQ PDGH GXULQJ WKH VWUDWHJLF
SKDVH KDSSHQV RQ WKH GD\RIWKHRSHUDWLRQ 'XULQJWKLV SKDVH W
SUHYHQW WKH GHPDQG IURP H[FHHGLQJ WKH FDSDFLW\ $OVR WKH DLL
ZKHWKHU WKH PHDVXUHY KDYH WKH GHVLUHG HIITHFW :KHQ WKHUH DUH
EHWDNHQ ,I GHVSLWH WKHPHDVXUHV WDNHQ WKHUH L$7RIXDQDILOWO EH
DQG RWKEKWQYLWY VKRXOG EHDGYLVHG 1H[W WR WKLV IOLJKW RSHUDWR
GHOD\WDQG RUSRVVLEOH UHVWULFWLRQV ,&$%$2

,Q (XURSKM7YWKN SURYLGHG E\ WKW DRE R Q VQREWIG B K LEK®OD ER U D
WLYH 'HFLVLRQ 0D NQQVK &' CRIUPSBRIOWKDY EHHQ LPSOHPHQWHG DQG WKLYV
WR WIRHRSHUDWLRQVOFHIMAMWUH HY WKH GHPDQG DQG FDSDFLW\ LQ WKH L
$163 VXFK WKDW WKH GHPDQG ZLOO QRW H[FHHG WKH FDSDFLW\ RI WK
&DOFXODWHG 7DNH 2IZRLFK L®&7RWLPH VORW WRIJHWKHU ZLWK D FRUUH\
kgl ZKHUHLQ WKH DLUFUDIW VKDOO GHSDUW

‘LWK&'Q WKH GLIIHUHQW VWDNHKROGHUV ZKLFK DUH WKH DLUFUDIW
LFLQJ FRRUGL®DAPRG SLORRUW RSHUDWRU FRRSHUDWH E\ VKDULQJLQ
SODQQLQJDQG HYHQWXDOO\ DQ HIILPLDGW \RE B H B SERIFRY K V¥ UWVK
E\'XLYHQYRRUGH HWB®UH DUH VHYHUDO PLOHVWRQHV VSHFLILHG ZK
LQ WKH SODQQLQJ SKDVH RU GXULQJ WKH SURJUHVV RIDIOLJKW $W H"
SODFH OLOHHVWRQH $VSWRIDFAKWHG E\ (XURFRQWURO (852&21752/ $LUS

KRZHYHU DW 6FKLSKRO QRWHYHU\VXJJHVWHG PLOHVWRQHLVLPS
QXPEHUV DUH PLVVLQJ IURP WK 6 VVWR 6 H OREBWDEIMEHRFHVY LQ JHQHUL
VHYHUDO WLPH SDUDPHWHUV DUH XVHG $Q RYHUYLHZ RI WKHVH SDUDI
&KDSWHU

(2%7 KRXUV

(2%7 KRXUV

/RFDO 5DGDU 8SGDWH
)LQDO $SSURDFK
/IDQGHG

,Q %ORFN

)LQDD% KSGDWH
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$7&LVV XS 7

%RDUGLQJ 6WDUWYV

$FWXDO 6WDUW XS5HTXHVW 7LPH
211 %ORFN

7TDNH 211

7KH ILUVW WZR PLOHVWR Q HWWLLPHD B/DI\GH T IR% ONRKEMNZKLLFRHK (X MWKH H[SHFWHG
WLPH WKH DLUFUDIW GHSDUWV IURP WKH JDWH L H WKH JEORFNY DQG LV
RQH WDNHV SODFH WK UH R 8RKIUWVKEH 1@ UHKWK W WKLY PLOHVSWRQH WKH IOL
LV DXWRPDWLFDOO\ PDWFKHG WR WKH FRU &M/ § RQGH P J ROMRERKE G 10 L JIK YV
211 %ORFN 7LPH V7 YW QWENRKLFK LV WKH HVWLPDWHG WLPH DW ZKLFK WKH J
ILQLVKHG :KHQ WKH RXWERXQG IOLJKW GRHV QRW7RBbYLIV ¥V A RIGHI KW HGRL Q E
WHKHFKHGXOHG 211 %@RENKLPMWKH VORW SURYLGHG E\ WKH $LUSRUW 60RW &R
DFRQQHFWHG LQERMQINOADRWX WEKWHG ZLWRKFXDBWILRQEH DXWRPDWLFDOC
XSGDWHG ZKHQ WKHUH L(W I/ ERDQHG L/ Q QUKLIHQ DTUL® R UMWWKLPDWHG ,Q %ORFN
7LPH (,%RZHYHU WKLV SURFHVV ZLOO VWRS ZKHQ WKH DLUSEWKXDRDV DUUL
,Q %ORFNRURKHQ WKH 0DLQ *URXQG + D QRO¢HRDIIMIMANOV H: \K( I BVIK W H
FKDQJHG WR D WLPHT2DOWHW BKDA®BMHKRY H U2 bZWWHQ E\ WKH

$W PLOHVWRQH WZR ZKLFK WDNHV S(@ B HMKZ2R6 RZR.XOWDVDEXHV R B B WIKA-D O O\ E
XSGDWHG ZKHQ WKHUH L\(,6QZX B/& D WXDRN MREKH. V QR%BZLOO EH SURYLGHG WR
$7& 7KH SURFHVV RI X3 BILLMI MKGWLQXH XQWLO PLOHVWRQH VL]

YTGY JNGY RglgkskYspl pmslic Ygkd

KHQ WKH DUULYLQJ 10LJ KW HEWH QVRVRHE YWIWRFKISIHFIK RQ PLBEHVWRQH IRXU
FKDQJHV BQAMKIHIKW SODQ7RDWMKHDUH DXWRPDWLFDOOR'RSGDWHRB LQ WKH
7KH VDPH KROGV IRUPLOHVWRQH ILYH $OVR,5%WKHQONKKWOLWRW HQWNB g M
'XWFK DLUVSDFHUWRQL® WER 0D QRH X Y U LAKIHEQ WIB H7I035L J K VK0S QAVK H U D M K MV
VWDWH LMW ELY DXWRPDWLFDO0&0RK Y QHFGD\QZWM 0D

7KH QH[W PLOHVWRQH KDSSHQV ZKHQ WKH | O$7&WMA W\ RAK IH. QLA B'\& SAWRIDW K
fOLJKW RQ ILQDOY WKLV &WDOVRKXSGDWHG LQ WKH

‘KHQ WKH IOLJKW KDV ODQGHG PLOHVWRWMNNQ[/ ERGDIQEIGWNRP YV Rl WKH
WK & OLJKW SODQ DUH DOVR DXWR&EDWILVW/GIC\ XISIEPWKE Q QDWQIGH QJ 7LPH
LVVHW WKHIOLJKW VWDWH LV FKDQJHG WR f)OLJKW WD[LLQJT

$IWHU ODQGLQJ WKH DLUFUDIW ZLOO WD[L WR WKH JDWH :KHQ DUULYHC
PLOHVWRQHYV VHYHQ DQG HLJKW WKH $FWEDQRJ%\WRFKND QLD A G WYHW LL\Q D
DXWRPDWLFDOO\ XSG BWMG PQ KK XSGDWH Rl WKH $FWXDO ,Q %ORFN 7LP|
VWDWH WR )OLJKW LQ EORFNVIDQG LW PLIKWWQHEPBIGFWR\D® DX 8B R WLLEHGE
WR7 &

:KHQ WKH PDLQ JURXQG KD Q GrQ Pbl7 DR GI'QMGUHIWY MKKH FXUUHQW RSHUDWLF
PLOHVWRQH WDNHV SODFH $IWHU WKLV PLOHVWRHBAHWRW RMDH@RURXWBY EH
KDQGOHU DQG RU WKH DLUFUDIW RSHUDWRU V/RRXDGGHY HODX\Y W H W K K HIF F
QHFHVVDU\

7TKH2% DOVR LQIO X HRUFHWNWKMHD UW XS $SSURKDBK/LY W KHSH]{SHFWHG WLPH
DLUFUDIWFDQ UHFHLYH D VWDUW XS FOHDU D&M V¥ X0 N \BBRRIQHH R/UHKD WD N H V
GHSDUWXBEBAWIGHWHUPLQH®@ %VUOVQU WM HG 7D[L 2XWDRAGR 7(;RTVW
WKH HDUOLHVW23RWIHAEHY FDOFXODWHG XVLQIDQVMBWRIQROHYHUDO IDFWR L
ZKLFK DUS7TWKEWDQGDUG ,QVWUXPHQWDNBDYWERXGBGH®FH &DWHIRU\ :7&
UXQZD\ FDSDFLW\ DQ RSWLPDO WDNH RIIl VHTXHQFH/ RY TGKHWHWPWRHG ZKLF
XVHG WR FDOFEBODMWHKWKNMDWLRQ@LQXWHV EHIRVHWIKEAY SURYLGHG WR
WKH SLORWYV RI WKH IOLJKW

YYT® YTGY J]TY

YXFY YYTY ¢ JITY

7KH QH[W PLOHVWRQH HOHYHQ KDSSHQV ZKHQ WKH ERDUGLQJ VWDUWYV
JDWHDJHQW WKHIOLIJKW VWDWH ZLOO EH VHW WR f)OLJKW ERDUGLQJY

KHQ WKH SLORW UHTXHVWV VWDUW XS $18&Z7H O\W RVKHH @ RAHXADS! I5KY DWW H V S
XSS5HTXHVWQ@GPWMKLY WLPH LV DXWRP D W'IOFD\Y QAR GIVW M GAKGWKKID W W KH UF
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KDSSHQV ZLWE7@MWIGHB Z kgl 7KH XS GDWSHFRMXIDIOHEWD UW X SHBHIXHVW
OHDG WR DIOLJKW VWDWH XSGDWHRWR P)DQXROYAUNHCGE\RWRG WKH

:KHQ WKH IOLJKW GHSDUWYV IURP WKH JDWH L H R$IF&CFRORNV HWOW K W
$FWXDO 211 % ORFENWKEW LY WKHQ DXWRPD&® DRD U WHPS G B UWNHZLLIODVDION R (
DIOLIJKW VWDWH XSGDWH WR 1)OLJKW WD[LLQJT

(YHQWXDOO\ ZKHQ WKH IOLJKW WDNHV RIl WKH ODVW PLOHVWRQH \
TKISFWXDO 7DNHZLIODLPH ¥ HW @G WKLY ZLOO WKHQ EH DXWREmMWLFDOO)
VI\VWHP 7KHIOLJKW VWDWH ZLOO EHVHW WR f)OLJKWDLUERUQHY ZKHQ
7KH OLOHVWRQH $SSURDFK WRJHWKHU ZLWK WKH IOLJKW VWDWIKIVWLYV V
ILIXUH DOVR WKH LQWHUDRBWURQ@ ZLUWK S\NRCHMUIRVHAKHRZWY 7 §RPRUH GHWD
GHVFULSWLRQ R BWSKERGUN LHQUHSRW LW LR QW S QRYKIBHG LQ & KDSWHU

JLIXUH $LURBROUMERUDWLYH "HEOWH\MRVQRIPHN EQSURDFK

$V VWDWHG EBTRVH WHMR LV FRQQHPVRISG WIRWLRIQY FHQWUH 7KLV LV C
'HSDUWXUH 30DQQLQJ ,PRROMFWILRQ 'BKLV FRQQHFWILRPARQYUIMWYV RI
'XLYHQYRRUGH HIWKBI®H PHVVDJHY FRQWDLQ VHYHUDO WLPH SDUDPHW

$6FKHGXOHG 21l %ORFN 7LPH
$(2%7

172%7

17727

$176%$7

$+7D[L 7LPH

‘LWK VKAHVVDJHY WKHVH WLPH SDUD P H@/HLYFZH.® DDENV. I VA ROREH D Q L
6\WWHP (7)B6(XURFRQWURO 7KH WZR P)DI6® UWHOW W IGRIQWHRIPLQH WKH GF
WKH VHFWRUV ZKLFK DUH1PEQYHBWHG I WRIWKHE ODQ LQIRUPDWLRQ SUR
RSHUDWRU DQG FDOFXODWH DQG GLBWIWYLEXWH WKH VORW WLPHV L H
7KHUH DUH G2 RHMV@WH W\SHV 7KH ILUVW P HDAV@\) R BB Bl IV 2K A K
LV XVHG WR YH U2 MKQBWMBEKHGXOHG 211 %RORERNK LPKLY PHVVDJH LV X VI
PLOHVWRQH RQH
7KHDUJBWWDUMXWHG WR FRPPXQLFDWHR®WQER G U SRGIPDMERQ DER XV
WKH IOLJKW FRXOG GHSDUW 7KLV PHVVDJH LV XVHG IRUPLOHVWRQH W
PLOHVWRQHVY WKUHH WR QLQH
7KH QH[W PHVV IVDH '8 WAKHHT X H @AY/ DJH ZKLEFK LV XVHG WRFGSFP XQLFL
DQG SURYLGHLQIRUPDWLRQDERXW ZKHQ WKH IOLJKW GHSDUWV DFFRU
IRUPLOHVWRQH WHQ EXW LW PD\DOVR FRQWDLQ LQIRUPDWLRQ IURP P
7KI$'3,PHVVDJHLV XVHGWRFRPPXQLFDWH WKDW $7kH KLLVIRMVMDX @ G H
W\V\SH LV XVHG IRUPLOHVWRQHV IRXUWHHQ DQG ILIWHHQ
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7KH ODVW PHVVBJB WKEIHFKVYV XVHG WRLQIRUP DERXWDQLQWHUUXSWLRQ
WZLOO UHVXOW LQ WKHFDQFHOODWLRQ R'IBWKHVYDWH DWW E& QM IRK PO M KRVWQSSOU
ZLOO EHVXVSHQGHG $W 6FKLSKRO WKLV P68V D BNV XW 8 WHRE WKW V@V B [(BG& ULHE
IOLJKW SODQ RUD FDQFHOOHG IOLJKW

$V GHVFULEHG DERYH WKHUH LV D VIVWHP RI LQIRUPDWLRQ VKDULQJ EH\
$ VFKHPDWLF RYHUYLHZ RI VKDULQJ WKH GLIITHUHQW WLPH SDUDPHWHUV EF
YLIXUH

JLIXUH 7LPH3DUDPHWHUV )ORZ

$LUVSDFHODQDJHPHQW
*OREDOO\ WKH DLUVSDFHQNIKXEGURUPDSL QY BHIWKY LHWKHUODQGV WK
LV RQOY) QD OOHG WKH $P5V WAMKEQPEFKHYHUDO FRQWUROOHG DLUVSDFHV O
DQG WKHVH JHQHUDOO\ FRUUHVSRQG ZLWK WKH BUEDHRIYUANMNSR @QNHEHO LW\
DLUVSDFHV DUH OLVWHG EHORZ +RHNVWUD DQG (OOHUEURHN

$8SSHU $LUVSDFH
$&RQWURO $UHD
$7HUPLQDO ODQRHXYULQJ $UHD 70$
$&RQWUROOHG 7UDIILF 5HIJLRQ &75

7KH XSSHU DLUVSDFH LV WKH ZRUN GR P®DRQVRV W.KH WRSE\S H B G& HD \& RURPU R
DLUVSDFH VWDUWYV IURB&RLERWUBOI®OLY UHVSRQVLEO&RIGW URDIEKWHDZ L W K
JRU LQERXQG | GRIBARY WURDOHUV ZLOO JXLGHLWKHB M &5 § R IV KVRVW K H
JHQHUDOO\ORFDWHG DW W&REWR U BB W ML HKHQWHKKHH GHPDQG H[FHHGV WK
FDSDFLW\ RI WER&ZXQDDOHW DLUFUDIW KR O GQIQMW\D DFNS\S R PWK YWORHWK H
WKH$ $33LV UHVSRQVLEOH IRU WKH IOLJKWY ,QERXQGLMILDRVES IURDFKH J
JLIHWR WKH ILQDO DSSURDHEK WBWW RWKHERP DL ZRLAKKHY WKH DUHD DURXQ
WKH DLUSRUW 7KHDIRUHPHQWLRQHG DLUVSDFHV FDQ EMV¥B0\WRQ WK DV C
W\V\SH RI IOLJKWY DOORZHG ZL WKL XQD\® K D\ DLW \FMFANV I ¥ P HQW )OLIKW 5XOH
)5 DQG WKH H$WE&VGIW RUFH SURYLGHG

6FKLSKRO KRBV 3WKAKAHFK DUH VKRZQ LOVYLIXGWIIHDWHG LQ WKH ILIXUH DOW!
GHILQHG IRU WKHSG & INH BIOGWDWHY IURP WKH JWLRX®E KEWFKODU SDUW RI WK
&75KDV D UDGBRDRIG WKH FHQWUH L\ IOIRFWWH SHD WUWHIKBRHIRAKS FOL@QGV
HOHYDWH IURRS WR er /91/

SHVHDUFK )RFXV

'LWKLQ WKLY UHVHDUFK WKH IRFXV :5LPDRBMUR@ SHURGFUKRPHIRWH RQ WKH F
ZLWKLWKRZHYHU VISGEW\WWHP LV KLIJIKOVLQWHJUDWHG RWKHU SDUWYV PD
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J)LIXUH $LUVSDFH'LYLVLRQ

JRUH[DPSOH )WKXUHRFHVY GHVFULEHGPXYBSMHEMNVWRQAHQ LOQWR DFFRXQW ZK
RXWERXQG IOLIJKWY :KHQ GHWHUPLQLQJ WKHRUGHU$Q ZKURRHOVIKW
KDV DODUJHLQIOXHQFH
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