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7DEOM6163 LQWHUYDOV RYHU DQ uDYHUDWH H WHF UH D BIRODMOKMHDDKIGFK LV XVHG DV D

GHILQHG LQ > @ HUURU LQ ZLWK EHLQJ FRPSOHWH
6163 OHYHO +RXUV \HDU 3HUFH QR @ D WHIRWY

+ SMP = Aex+ C+ error

+

7RWDO JHQHUDWLRQ DQG V\QFKURQLVHG

KDYH D UHDWVRUNEH@OHODWLRQ ZLWK 603 L
JUDGLHQWYV RI WKHVH OLQHV DUH DOVR \

7DEOM$SSOLFDWLRQ RI WHPSRUDO vpoué@fﬁ%%‘69"&@@0’@%@%{,{@5?,LWWXLGR\QVDXOJJ*;'VR\,'V\;’
€

VIVWHP VHUYLFH SD\PHQWYV > KDV VOLJKWO\ PRUH HIIHFW RQ 603 WKDQ
6163 OHYHO 325 725 ))PQFOXGHV UHQHZDEOH JHQHUDWLRQ DQG +

EHWZHHQ 603 DQG JHQHUDWLRQ FDQ EH HJ
GDLO\ JHQHUDWLRQ YDULDWLRQ WKLV Pt
DYHUDJH JHQHUDWLRQ SHU KRXU DYHUDJt
| JHQHUDWLRQ ZDV FKRVHQ DV D EDVLV IRU
JLYHQ LWV VWURQJ FRUUHODWLRQ ZLWK 6

+ I+

\HDUO\ DYHUDJH

WR UHGXFH HPLVVLRQV
6\QFKURQLVHG JHQHUDWRU WRWDO FDS|
FDSDFLW\ RI DOO V\QFKURQLVHG XQLWYV
JHOQHUDWRU LQHUWLD :KLOH WKH WRWDO
FRUUHODWLREx 24 WK 603 KDV D VLPLODU F
$x x 7KH ORZHU FRUUHODWLRQ ZLWK
IURP )LJ DV LW DSSHDUV SODQW LV NH:¢
ORDGHG PRVW OLNHO\ GXH WR RSHUDWLR
QRWLQJ IURP )LJ WKDW WKH SURILOH RI
ZRXOG WHQG WRZDUG WKH SURILOH RI GDL
FRQVWUDLQHG RQ ,I| RSWLPDO RXWSXW LV
WKHQ WKH %(66 FRXOG DYDLO RI FKHDS
DUELWUDJH UHWXUQV
6163 LV HPSOR\HG DV D WHPSRUDO VFDL
VHUYLFH LQ ,UHODQG 7KH UHVXOWYVY LQ 7C
YHU\ OLWWOH FRUUHODWLRQ@ EHWZHH®360:
LV SULPDULO\ GULYHO BERALWDHOBYHB O\ ZD @Y
DQG +9'& LPSRUWYV ZKLFK VKRXOG |
FRUUHODWLRQ ZLWK 603 :KLOH WKH FRUL
6163 LV ZHDN WKH JUDGLHQW RI FRUUHOL
YLJ OD[LPXP SRWHQWLDO UHWXUQV IURP D VARY DM BRYPFHROHUDWLQIORZMKHZKHQ 6163
,ULVK VIVWHP RYHU \HDUV ZLWK 7KLV SULFH GLIIHUHQWLDO LV OR
KLIKHU UHWXUQV LQ JUDQXODU VWXGLHV L
7KH GDLO\ YDULDWLRQ YDOXHV LQ 7DE
VXEWUDFWLQJ WKH OK PRYLQJ DYHUDJH
WRWDO JHQHUDWLRQ VV\QFKURQRXV JHQH
FDSDFLW\ 7KLY PHWKRG UHPRYHV VHDVF
H[SRVHV GDLO\ YDULDWLRQ LQ WKH VWDW
HQFRXUDJH D %(66 WR DFWLYHO\ SDUWLFL:¢
WKHQ D WHPSRUDO VFDUFLW\ VFDODU ED
HPSOR\HG ,W FDQ EH REVHUYHG IURP 7DE
YDULDWLRQ KDV VRPH RI WKH VWURQJHVY\
WKHUHIRUH FRXOG SURYLGH WKH KLJKHVW
7KLY FRUUHODWLRQ FDQ EH GLUHFWO\ RE)
XVHG DV WKH EDVLV RI D WHPSRUDO VFDL
DSSOLFDWLRQV RQ RWKHU QHWZRUNYV
2WKHU FRUUHODWLRQV ZLWK 603 DUH SL
LQWHUHVWHG UHDGHU EXW WKH UHVSRC
FRUUHODWLRQV LV ODUJHO\ WKH VDRH $ %
ORZ ZLOO DYDLO RI FKHDS HQHUJ\ DQG EH
. XQGHU IUHTXHQF\ UHVSRQVH $ %(66 WKDV
)LJ (@DPSOH RI HQKDQFHG SRZHU V\VWHP URV3RQ¥HOIJRRDWHH 30 (66 PMOLVKHG XQGHU IU

.LOURRW 3RZHU 6WDWLRQ WKH % (66 KDV D BHSPFRYY B!V KEX OWKEHHORIH YO XDE OH
PD[LPXP 03 LQ WKLV FDVH ZDV 0o:

SRZHU V\VWHP VHUYLFHV WKH HQJLQHM%WLUPWL&"(?MQFFUH@G’i%"'lﬂ\ﬁ’dyw”P \

WKHVH LV EULHIO\ GLVFXVVHG LQ WKLV VO MWKLRQVHFWLRQ IRXU WHPSRUDO VFDUFL
7KH UHJUHVVLRQ DQDO\VLYV ZDV FDUU MG RWWHRYX) 5DVE D WIDAVMH WDRRIQQMY. GGLHSIH Q G L
WKH SRZHU VA\VWHP PHWULFW VWHNEG GWIMBRELGH HQMROXNFNAY HQKDQFHG VHUYLFH S
ZDV FUHDWHG IURP KDOI KRXU JHQHUBWRHMURXWSXWYVY DQG JHQHUDWRU
LQIRUPDWLRQ ERWK RI ZKLFK DUH SXEOLF&HDNDROPEDG ¥F@UFKH GBWODHW DUH
FRYHUV \HDUV IURP -DQXDU\ WR 'HEBHDROHUHQHUDWLRQ SRZHU VA\VWHP LQHUW
$ VLPSOH ILUVW RUGHU OLQHDU UHJUHBWIRQGRZIMWJEQUULHO@ERXW XW.HKHGE DV WRWD
+LJKHU RUGHU SRO\QRPLDOV ZHUH QRW WRSUYR\HGDV WKW UHPBUNQ®ORIVWRIFODU 7
UHJUHVVLRQ LV WKH PRVW LPSRUWDQW DDFWRHUDBON R ISUEH YHDW HG/ LIGHYBFEOQHHGLYQ
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7KH 325 725 VHUYLFH DV GHVFULEHG LQ
VHUYLFH VFDODU RI DQG D PD[LPXP VFDO
VFDODU YDULHV EHWZHHQ D PLQLPXP VH
PD[LPXP RI 7KLY FDQ EH FRPSDUHG ZLV
VFDODU RI LQ 7TDEOH 6PDOOHU H[WUH
SRWHQWLDO UHYHQXH IURP WKH HQKDQF
SURWHFW WKH FRQVXPHU

6163 WHPSRUDO VFDUFLW\ VFDODU

7KH 6163 WHPSRUDO VFDUFLW\ VFDODU
LPSOHPHQWHG RQ WKH ,ULVK \D\WWHW®KHU
FXPXODWLYH GLVWULEXWLRQ RI 6163 RQ W

7KH GHYLDWLRQ IURP D QRUPDO GLVW
IURP ZLQG JHQHUDWLRQ DORQH ODUJHO\ |
FXUYH RQO\ DIIHFWHG E\ ZLQG FXUWDLOF
QRUPDO GLVWULEXWLRQ DULVHV I[URP
LQWHUFRQQHFWRUYV

)L 9SDULDWLRQV LQ DYHUDJH ZKROHVDOH suL B RWYGHGEWRIQ F Wik Hs YIHRR @ GDYJ\ DLV LV V
ZLWK YDULDWLRQV LQ WRWDO FDSDFLW\ RI \/W‘HVEH&%HIEWMQ ?/\@FI@LQFFgL'L/WéN!;'@Dg’\B M’S@" M
UHQHZDEOH HQHUJ\ RXWSXW RQ WKH ,ULVK SEXPRVHWHER 325 725 DQG ))5 VHUYLFH SD\

WKH DPRXQW RI WLPH VSHQW LQ WKDW U}
7DEOM&RUUHODWLRQ EHWZHHQ ZKROHVDWH!IBBHEWHK HF LW YR GOGVNLRQ RI WKH DY
SRZHU V\VWHP RSHUDWLQJY BDNXB PARDQHEND QYKYHFLSDWHG UHYHQXHV IRU ))5 VHUYLFH

VXEVWLWXWHG LQWR LQ WKH \HDUV DQG WR EDVHG
5 [ 3 7TKDQNIXOO\ WKH LQWURGXFWLRQ RI WKH

SURWHFWHG %(66 RSHUDWRUYV DQG FRQVXPF

WRWDO JHQHUDWLRQ O:

VIQFKURQLVHG JHQHUDWLRQ 0: 'DLO\ VIQFKURQRXV JHQHUDWLRQ YDULD
VIQFKURQLVHG JHQHUDWRU WRWDO FRERRIWY O:
6163 i

LJ E VKRZV WKH FXPXODWLYH GLVWULEX

GDLOV JHQHUDWLRQ YDULDWLRQ &py| pwiLRQ LQ JHQHUDWRU RXWSXW 7KL
GDLO\ VAQFKURQRXV JHQHUDWLRQ YD RWLRYHE WR SURYLGH LQFUHDVHG VHUYL
GDLO\ VIQFKURQRXV FDSDFLW\ YDULDWMR® &DLO\ PLQLPXP ,Q WKLV FDVH HOQ

XSZDUG IOH[LELOLW\ O0: GLUHFWO\ HQFRXUDJHV D SHDN ORSSLQJ D
GRZQZDUG IOH[LELOLW\ O0: W FDQ EH QRWHG WKDW WKH FXPXODW
ODUJHVW VIQFKURQLVHG XQLW 0J)LJEGHYLDWHV VLIQLILFDQWO\ IURP D QRL
ZLQG JHQHUDWLRO 0: GRHV QRW ILW D QRUPDO GLVWULEXWLR

FRQVXPSWLRQ FKDUDFWHULVWLFV DUH QR
VLQJOH GD\ DV FDQ EH REVHUYHG LQ )LJ
HPHUJHV LRDIGBYV GDLO\ FRQVXPSWLRQ LV
\HDUO\ YDULDWLRQ

7KH GDLO\ YDULDWLRQ VFDUFLW\ IXQFW
VWUDLJKW OLQHV ILWWHG WE WW.HRHVGD WD
DQG ZHUH SODFHG DQG WKH IXQFWLRQV
YDOXH Rl RYHU WKH \HDU ,Q WKLV FDVH

7KLV WHPSRUDO VFDUFLW\ VFDODU FRXC
VI\IVWHPV ZLWK OHVV VHDVRQDO ORDG YDU
RU SRZHU VA\VWHPV VXIIHULQJ IURP WUD
JHQHUDWLRQ VKRUWIDOO

,QHUWLD EDVHG WHPSRUDO VFDUFLW\ VF

LJ F VKRZV D FXPXODWLYH IUHTXHQF\ SC
DSDFLW\ Rl VIQFKURQLVHG JHQHUDWLRQ
‘KLOH WKH QDPHSODWH FDSDFL

. SURSRUWLRQODO WR LOHUWLD LW QHYHUW
)LJ PORW RI DYHUDJH GDLO\ JHQHUDWLRQ %PL{/L\ V'HKW \@\L Q WB@LV?FKQ_V DSSUR[LF
FDSDFLW\ YDULDWLRQ DQG DYHUDJH 603 RYH ﬁ W \GWWITQ‘HE)% FGUY?@MUH PRVW JHQHU
WXUELQH &&*7 SODQQW ZLWK RSHQ F\F

@Vséb'tbv\yVWBWi:éDWb(FsD RVUBMWHEREGKH UHV
m§+H@% RHYNYDY HpWED u LSHUWLDO Ul

)
E

o

W
JD
7KH VFDODUV GHYHORSHG E\ WKH DXWRK
WKH\ KDYH D PLQLPXP YDOXH RI D PD[RR

RYHU D \HDU $V QRWHG LQ 6HFWLRQ DQyARFIH v I W 6 EY YFPOW PR D VWRBIQ E

DYHUDJHV WR IRU WKH 325 725 VHUY3F UDQQGDPRXI|§W WKH/VOEKURQLVHG JHQH

VHUYLFH 7KH SURSRVHG VFDODUV ZHUHyEWR ¥ HKWpQWRsB O LI QE FRM LW Ky W kH 7

6163 VFDODU XWLOLVLQgHl) LVQEBKH FXRROFWYH zpyv 60: 7KH SRZHU V\VWHP L

GLVWULEXWLRQ IXQFWERBQV SUHVHQWHGZK® QLVVQFKURQLVHG FDSDFLW\ LV ORZHVW
DQG IUHTXHQF\ VHUYLFHV

X<

B ))

(POR, TOR2)scir=1+1.77 f fcp(t) $ OLQH RI EHVW ILW ZDV GHULYHG IURP
IXQFWLRQ WKLV IXQFWLRQ ZDV PDQLSXO
FFRsclr= 2.29 f fepr(b) VFDUFLW\ HTXDWLRQ GLV SR D KHGHTQ G VEIORY

EH XVHG WR FDOFXODWH DQ LQWHUYDO E
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JLJ &XPXODWLYH IUHTXHQF\ SORWV RI SRZHU V\WW A8 RIDUD N A BYWHFRLW W K B WO PRIXO G KEHH IRUR & O B
WKH UHDO WLPH VFDUFLW\ VFDODU IURP WKH V\VWHP SDUDPHWHU

D&XPXODWLYH IUHTXHQF\ &) SORW RI VIVWHP QRQ VIQFKURQRXV SHQHWUDWLRQ GXULQJ E ZKMWK (LU
&) SORW RI GDLO\ YDULDWLRQ LQ ZLQG JHQHQD\8 DR ¥ D@ KEHV B SIRWRPLE DW B E VE H W K KEWFMFOSIGE DAL’ HV LUPHHT X A
VIQFKURQLVHG QDPHSODWH FDSDFLW\ LVWAHIO® &)SISGEEWP A DHIG X\ QY KKD /G DVVHG JHDG UDWR U R XQWS XMW MAMH BH
&) IXQFWLRQ JLYLQJ D UHDO WLPH VFDODU IRU PHDVXUDEOH V\VWHP SDUDPHWHUV

WHPSRUDO VFDUFLW\ VFDODU 7KH VFDUINL'MH\Y\H YOHD U UDRYAH HIQIKIN QFRH G VHUYLFH S

7R|I<I->|<(;\)/IFVI3\UFLW\ IXQFWLRQ FDQ EH XSGDWJI-I}?HW&GIR'LQQA\/VL%LOQ IQIQ FPQYIyDU(?FJ Y%B%HU v\

LQFUHDVH VHUYLFH DQG DUELWUDJH UHYH
7KLV SDSHU LV FDUULHG RXW
6\QFKURQRXV JHQHUDWLRQ VFDUFLW\GVF’QM HG LQ 7DEOHV DQG VLPLODU
JLJ G VKRZV D FXPXODWLYH IUHTXHQF\ZRYXR@ Ef HIASHRWIRSG LNRWGWKH 325 725 VH
JHQHUDWRU RXWSXW RQ WKH ,ULVK V\VWHPVERQLBOY WR p@EHVWLIRWH WKH DELC
FXPXODWLYH GLVWULEXWLRQ |XQFWLRQH2§U<\,DQEH@ WHRU 6 HRH. Bl BY bY ORQR ([BHFWHG
ILW DQG WKLV ZDV WXQHG VXFK WKDW DM HHRPLURIGWMR 6HFWIDR®LQ WKLYV
ILJXUH FDQ EH XSGDWHG ,Q WKLV LQYHVWLIJDWLRQ WKH IXOO
$YHUDJH V\QFKURQLVHG JHQHUDWLRQGLIANEzIEQ/thU-\QﬂGD\NH ERSORAHJG W LV DVVXEF
ZLWK D PLQLPXP RI O00: DQG D PD[LPXRRPG EdloUHTRHUHG IRU VHUYLFH SURYL\
DYHUDJH FDSDFLW\ IDFWRU LV WKHUHIRYHWDLQ WD\A\(\UQFJVEHV@.?HQ RI RSHUDWLRQ
DQG 7KHVH ILJXUHV LQGLFDWH WKDW KVRPWMW H Y LWV ERX@ (%'wd %@WH.@O)XU
IRU WDNLQJ SODQW RIIOLQH DQG ORZHULRKIFW\RWASKWFR QW VR DWW WM HRIQ SHS/ P D L
Rl VIQFKURQRXV LQHUWLD :LWK LQFUMBR®@\ WUPES LY mwnﬁwq@ VRMAKH FH SUR
FDSDFLW\ IDFWRU ZLOO OLNHO\ GURS I X 0K 1Y 661 ZIPM JH\Q(;DFQ@JF@ KRR gDUJIHG
LQHUWLD UHVWULFWLRQV > @ DUH QRW'BHWMWD@‘C@R\VW W I URYIL 2 K W HFIROOFH E
7KH HFRQRPLF LPSOLFDWLRQV RI LQFRHHDE QB! FHEIOHEWOIHS FWRAHUBWLRQ 3DU!
GHV\QFKURQLVLQJ JHQHUDWRUV FDQ EHK NB"H\MV\D@NB ®@RYFYBEDG LQDFK® FRXO
DGGLWLRQDO 0: RI VIQFKURQRXV FDSDFUWVX\H® ¢ R WRDWHUE BPYHKBYIHE\SURILOHYV
Yy 0:K ZKLOH HDFK 0: RI VIQFKURQRX9DIHOHUDKVIL POIWESRGHBWHQPLVHG LQ WKLV
603 E\ Y 1 00: RI %(66 LPSRUW FMd ¢ M-Fult QVGHL LRQ RI SRWHQWLDO U
GHV\QFKURQLVDWLRQ RI PXOWLSOH 0:V RIDO&EDQwW RWRBOL RKCHS RMAHQ@ WUDO DUELW
LPSRUWLQJ HQHUJ\ PD\ GURS PDNLOHIQHWRERMD NHY YDHVWURMBYLRQ WKLV LV L
FDQQLEDOLVLQJ &RQVLGHUDWLRQ LV QRW JLYHQ WR Wi
PD[LPXP 603 ZKHQ HQHUJ\ LV VROG &RQV
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)L IRWHQWLDO PRQWKO\ UHYHQXH IURP U0O0: U00:K ® (6 WRSHUDWLQJI6RQYWRHY, DIULWK SDRTGH
DUELWUDJH LV HQWLUHO\ SUHGLFDWHG RQ % (6B VRISSH WBWR R QK DIQ(G 6) )B SHAPWQRQY FEXQV EZH @ Q FQI
N \HDU

D7KH SURSRVHG 6163 VFDODU FD XV HVE VXEWWDIUA DMCL R @ D\OR DH@®H YD WLIRDL 8 QR G X F HRU B HIG [EW W KM X' 6 Q CCDFW
F,QHUWLD EDVHG SD\PHQWYV JHQHUDOO\ IDYRXU ORZ IOIRKGZ \QG MHUG RRIKWE M P EG &/L EXD@RVEEINAIRDRCIWEN VLR,
JHQHUDWRU RXWSXW UHVXOWV LQ QRWDEO\ HYHQ UHWXUQV GXULQJ WKH \HDU

JLYHQ WR WKH GRZQZDUG SUHVVXUH RQ G&H ZKHQ WBBRMH WIQEW WY UHWXUQV |
DQG SURYLGLQJ DQ HQKDQFHG SRZHU WWAWMHQWHGEGSR@ VB EOKHLOHELWFRQWURO VW
OLNHO\ WKDW DUELWUDJH HDUQLQJV ZRKDD\GH G HBGX PH [ILRAL WA (@6 KRG H U DWIRIUBL WLWAD J H
LV OLNHO\ WKDW WKH FRPELQHG HIIHFW @ RXOHE W M B B/RHDIO WHRDXUFFH. WX VWIRGBIUV G L\
FRVW )RU D WKRURXJK GLVFXVVLRQ RI PDUNHW HIIHFWV VHH > @

,Q WKLV LQYHVWLIJDWLRQ WKH % (66 GLVfﬁﬂ-DLWWVQZJKWQHG%S(GLeVl@M\/slow\bHWXUQv
KLIJKHVW YDOXH GXULQJ WKH GD\ +LJKHVW 603 DOPRVW DOZD\V RFF
EHWZHHQ DQG DV LQGLFDWHG 7L|ﬁ‘|%%166 DM IW@V@/HEIQWUROOHG ZLWK
FKDUDFWHULVWLFV YHU\ RFFDVLRQDOOEHR PUBN W RKRQDWIER W DIdio UAHDOX B QX VKV
VXEVWDQWLDO VKRUW WHUP LQFUHDVHVDE 3%¢ PRWMHPE A GEVEND R VLPSO\ |
UDWH ZDV SHUPLWWHG GLVFKDUJLQJ MWR OGD@@@- Hv M HJ Qil(ld e~ DRV SDUWLFLSI
DFKLHYH PD[LPXP 603 UHYHQXH 'XULQYFRRDWMyLWHKHWBREXSEYRYLGLQJ D VHFRQ
IUHTXHQF\ UHVSRQVH ZLOO EH DYDLODEWHW YWDV QIR RS OBy 4O MH A 1QYd EWMLIDWHG
UHFHLYHG KRZHYHU WKH ))5 VKRXOG EHKDYHDBR W DOHRYVLWKE\ GYEXYNDBEW- Q 6HFW
UHPXQHUDWHG ZKHQ 603 LV KLJK FKDUJH GLVFKDUJH DOJRULWKP XVHG WR P

$ PD[LPXP FKDUJH UDWH RI ZDV VHRXWQ LZQMIGIQSV@NQQSIHLG]WFH WR RSWLPLVH
H[WHQG HQKDQFHG VHUYLFH SURYLVLRQ RPHWP XPORYBHYUDHILERE 7TREPHOQ EH GHU
QRWHG IURP )LJ WKDW 603 LV ORZ IRURXWXKL@KGL GHAWORSXW ZKRBHYHU WKH
GHPDQG LV ORZ &RQVHTXHQWO\ D ORQYHGYHHE WW BRzZ/EGY IORZ DY WWEHH SHUP|
HIITHFW RQ DUELWUDJH UHWXUQV ,W LV BKBXDBJAKKEWK @MM%@WD@JHQWH_I%MH HQKOQF
WKDW WKH % (66 FDQ SURYLGH DQ HQKD(;QE%W,H GHRP | UHE G I‘LDW§FD¢NFFP<P DUELW

7KH DQG OK EDWWHULHV ZHUH PKRULREOBHYVS WUWLFKESPWLRRHLQ PRVW WHPS
SRWHQWLDO WR SURYLGH VXEVWDQWLDO DHH L @DEJIPNUIGWE(I@ U Q VFKWRH\ FP®
GHOLYHU WKH HQKDQFHG UHVSRQVH RY@@%DW?’}BHQE[KE—UM ﬁ QWLRWWRBPHVHUY
DQG WKH\ ZRXOG HQFRXUDJH D VLJQLILADFREM @@vaFRWXFU@WIE@%ﬁb*l RRMMHG ZKt

EDWWHULHY FXUUHQWO\ LQFHQWLYLVHGl/LQ * w ROLWPUQ PJdBOOHOYDOG FRPSDU
WUDJH FDVH RQ D OK EDWWHU\
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,QWHUHVWLQJO\ DUELWUDJH UHWXUQVDWURSEHR® ERU 60RQY MKIHDWLRIKQ WKLV Z|
EDWWHU\ GHPRQVWUDWLQJ WKDW VRSKLNVWLFDVOLRQ RY WKHVFXOWIRIGUKNAKBDOHS
DOJRULWKP QHHGV WR LQFUHDVH ZLWKRSBWMWLRQWIJHUWRX UBHPHYW VJ IDHDAV HU L G
UHWXUQV :KLOH WKH DUELWUDJH HIIHFWKD®QHVV Rl WKH 603 EDVHG FRQWURO
GURSV ZLWK EDWWHU\ VL]H WKLV FRQWURO LWWIU@WHHQ G N & LVDIOD B/U & Y6.65 B ¥ UKLLYIHKE U)
DUELWUDJH UHWXUQV WKDQ HQKDQFHG VIR BABIXDV\G/ VEXR L\GHU WLLFPHH \S IRR YR RZRIQQ H U W |
'KHQ FRPSDULQJ 603 FRQWURO WR PD[LRWPNBQERWQIDJIH DI ® HDHRZHVUILRQ 603 7KLV L
LQ SRZHU V\VWHP VHUYLFH SDUWLFLSDWHRQ YH®X IERPQRWHG 6ZEHQRERYGQWKRVH R
IURP WR OK EDWWHU\ 7KLV ZRXODHQHQBWEBRQYH FWRDW ZKHPKVSIWRYLGHG JR
SHUIRUPDQFH FRXOG EH DFKLHYHG 6\QFKURQRXV LQHUWLD RU SRZHU V\VWH

7DEOH GHPRQVWUDWHY WKDW D % (66D RSIHWD WH® OIRU BKDELWWKHHJUHDWHV W
UHYHQXH ZLOO LQDGYHUWHQWO\ SURY LSXH R WR QN WHDKN QWK H QKLD/AFRIWGL FS RIHHAUX U Q \
VIVWHP VHUYLFH 7KLV UHVXOW GHPRQYDWBDWWHNI MW RH FRKDEBW L\RHU EHRMHZ HHY H Q
603 DQG WKH SRZHU V\VWHP PHDVXUHPHQW V +RI2AHYXHAY HE KIQV 6AIBWERQQJH DV V\QF}
7KH IDFW WKDW DUELWUDJH DQG SRZHU G/NVWKSOHCU MLREP BONWWLW LD VFRRG LW L\RRQ V
FORVHO\ OLQNHG ZLOO PHDQ %(66 RSHUDWRUV ZLOO QHHG WR GHWHUPLQH LI

D VPDOO LQFUHDVH LQ VHUYLFH SDUWLFLSRWKBR QWXVWIH G HY DBy UG XDW HEQWIH@ S

DUELWUDJH UHYHQXHV
2SHUDWLQJ WKH %(66 LQ RSSRVLWLRQ
FKURQRXV JHQHUDWRU RXWSXW UHVX(
6163 EDVHG WHPSRUDO VFDUFLW\VFDX) XUQV DIWHU 603 RSHUDWLRQ S$UELW
:KLOH 6163 SURYLGHV DQ DSSUHFLDEOH HHVWEIMHL®JH DE@®XUQIRHDUQDQBY DOK EDW\V
UHGXFHG EHWZHHQ DQG FRPSDBRGWALRMK I6X0BFWRQ QY URQVR DFKLHYHV UHI
7KLV UHVXOW FDQ EH XQGHUVWRRG DWHPGRUBDDSHFDDOOW\ZKHIODW LYFUHDVLQ.
UHODWLYHO\ VPDOO GRHV QRW FRUUHODWHK K\DH W HFVX@BW DQ YHHIDWOO \Z L KU B@3/ HV |
7DEOH 6163 GRHV ULVH GXULQJ WKH QLOKW ZKLFK ZLOO LQFHQWLYLVH
ORZ FRVW FKDUJLQJ EXW LW GRHV QRW FARWHUH@D\YQ A LDLON K X80\ LWLRF DWKIHR QDIRRH) H Q K
HIWHQW DV WKH RWKHU FRQWURO IDFWRWKHMH REWUDMW BG STOEDXPHWHUY RQO\ DS
(QKDQFHG SRZHU V\VWHP VHUYLFH U$WWXEBQRDQMRP WABREDWHGKLY REVHUYDWI
FRQWURO GLG VXFFHVVIXOO\ LQFUHDVHINGHUDWWIEG YBWXDMVRE\ KRBBGHU WKH
JRU D EDVHOLQH ))5 SD\PHQW RI ¥ HDUMN @I WHD/UORZE W PHDQLQJ H[SHULPHQV
DYHUDJH VFDODU LQFUHDVH RI 7DE @HP DM RUH DY DK WERXO R | EMKLY VFDUFLW)
LQFUHDVHG EHWZHHQ % DQG ON OV\E@BKUR@RX VW HQHEXH. ZLYEODODU LV OHV
QRW FRYHU WKH GURS LQ 603 UHYHQXH DYL$X16DWRRW URMDQGQFIRWHMAB LDO DOO
VHUYLFH SDUWLFLSDWLRQ E\ DQG 6\QFKURQRXV JHQHUDWRU RXWSXW PDNH)
,W FDQ EH QRWHG WKDW 6163 FRQW URBXSWRPIHIH G HPIOK) ® ADAH/ \@ Q) & L QFRKOWURIQ R X \
UHWXUQV IRU DOO WHPSRUDO VFDUFLW\ODBEDBOVU\RXGH KRR QR SHIIDMLRU WK QW UGRI® 3X G
LV D SRRU PXOWLSXUSRVH WHPSRUDO VEDQUELYIHGHWKILN RSHUDWLQJ SDUDPHWHU
VIQFKURQRXV LQHUWLD SDUDPHWHU DV
'DLO\ VIQFKURQRXV JHQHUDWLRQ YDU%DWD_I% WHH @OYR DFKLHYHG KLJK SDUWLF
W K RXOG HQFRXUDJH ,UHODQG V 762\

7KLY VFDODU FRUUHODWHY VWURQJO\ Z'—V\W("HI§Q3WD-@G‘;,FK@[YODV|ﬁDWEW\]Q/IFWé@U
YDULDWLRQ DV REVHUYHG LQ )LJ DQG 7DEOH &RQVHTXHQWO\ GDLO\

YDULDWLRQ LQ VIQFKURQRXV JHQHUDWL wu
URWXUQ  &RPSDUNG WR 603 FROWURO %3%@%&%9*% v LHRY QDR OHY -
v, ON \HDU DQG v, ON \HDU RREWKYDIHpBRG HU VIVWHP VHUYL
EDWWHULHV 7KH DQWLFLSDWHG SHU 0: \HDUO\ UHWXU
7KH GDLO\ YDULDWLRQ LQ VV\QFKURQRXY AW LR 7IbEEQM4UR O ¢/ AKKIPWH FDVH
LQFUHDVHG SDUWLFLSDWLRQ LQ WKH VHEHWUHH ERBWYHKHRUIH® QGR D 1XRWKHU O
DQG OK EDWWHULHV UHVSHFWLYHQ HT7XLYHARARG VHYXOMHLQUR WHM RIFH @ w
UHYHQXH LQFUHDVH RI EHWZHHQ % DQRUYRUPDN) FHDVF B QDWW KIHY ZRYISYWM HG WR Wi
DQG EHVW FDVH VFHQDULRYV 7KLV UHVX@WDHRKEO 6 VvGH PRQIVIMKUPD Whic WARDMD @ FON N \
SDUWLFLSDWLRQ LQ WKLV VHUYLFH PDNWNH LRDPRFIR? V& vl 60B3UERQWWROD VI
GLG QRW LQDGYHUWHQWO\ DFKLHYH VXFKyKlgIK $KUW W E R Qo RQV W& Hyv ¥ Ith WY WhdH
,W LV OLNHO\ WKDW LPSURYHG FRQWURQQVFKHBHY RARXO0G LRFd HD ¥ke B UEIwWL/RIkiU
UHWXUQV PDNLQJ DFWLYHO\ HQKDQFH VHLOYI\LBH\FWY'?KLWQY[B XJH ZRXOG P
SURILWDEOH DWWUDFWLYH LOYHVWPHQW XQGHU WKH FR
2SHUDWLQJ WKH % (66 WR PD[LPLVH UHW ¥ WM VWWRFPQWK B0 MFOFUMHD WHMXP WNZHU V)
LQ VXEVWDQWLDO SDUWLFLSDWLRQ LQUAKKHKIRRIWHWHD AR Y\@F KEPRQERKE\ WK

JHQHUDWLRQ WHPSRUDO VFDUFLW\ VFDODUMQK30H MKH EQLUHFWVHQQH@HHW@@Q
MXVWLILFDWLRQ IRU WKLV WHPSRUDO VFDUFLW\ VFDODU PD\ EH ORZ RQ

,ULVK DQG *UHDW %ULWDLQ V\VWHPV WKH LQGLUHFW HQJLQHHULQJ
MXVWLILFDWLRQ PD\ EH KLJK 7KLV RDBEOMIOYXBQ UHRXGRH G ZEWHK 0: IRU D
K

L
Q
VLIQLILFDQW DUELWUDJH UHYHQXH PREHMDW @V RROHWKHF UZRKVER\ZHRU V\VWHP
FRQVLGHUDWLRQ DV WKH EDVLV RI D WHPSRUDO VFDGBLEWLERPODWSUELWUDJH N 7R
N

6\QFKURQRXV JHQHUDWLRQ QDPHS@PH FDSDFLWY\ EDVHG
WHPSRUDO VFDUFLW\ VFDODU GDLO\ JHQHUDWLRQ

6\QFKURQRXV LQHUWLD EDVHG FRQWURDULOWRRQGHG UHODWLYHO\ ORZ
DUELWUDJH UHWXUQVY DQG UHODWLYHOW\QRRURBRXDQFHWMHUYLFH SURYLVLRQ
7KH SRRU DUELWUDJH UHWXUQV FDQ EHVX&FrXKOR¥MWRRG IURP WKH FRUUHODWLRQ
LQ 7DEOH DQG )LJ W LV HYLGHQW JMN®&RHPUDMWILRQ WKDW YDULDWLRQ LQ
VIQFKURQRXV LQHUWLD LV PXFK OHVVTSURQRXQFHG WRDQ JHQUQHUDWLCRQ
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7KLV LV DQ RSHQ DFFHVV DUWLFOH SXEODWKNE ER WKRIQ\ 7$ WAWGHE XWKIRQ /LFHQVH
KWWS FUHDWLYHFRPPRQV RUJ OLFHQVHV E\



KLJK UHWXUQV DUH HIITHFWLYHO\ JXDUGQRWHFIGO\ EDQW HRMSLSYH.& H \Z L9916 6 WKRI HQ JID J|
DSSOLFDWLRQ RI WKH pDYHUDJH ZLQG VHDO{QJ \GH UNKHF HAR ODKRN ADSISHRG RSHUDWL
DSSOLFDWLRQ SURFHVV VSHFLILHG LQ W@ DRQUNRVYUR QY HRQW WXV FRPRQWQG JHQH
7KH VLJQLILFDQW LQFUHDVH LQ VHUYLEH SBWWBW YV XIDVHGL WIRQ DWKH 8 UVERIZHU V\\
VLIJQLILFDQFH RI DUELWUDJH HDUQLQJVWHKIHMD GMKH V HU R PFHU ISDWP Bb@WW DOLWQHD QG , U
DYHUDJHG WR RQH DUELWUDR{I HBYBQ®BY PDNH XS
UDWKHU WKDQ *RZHYHU REVHUYDWLR QM GBIGHR BIR AU M FIS REDH) £ QW) VFDOT
VHUYLFH SD\PHQW VWLOO KROG 6HDVR QFRPH YDULDWLRQ FRXOG

%
SODFH VWUHVV RQ %(66 RSHUDWRUV k\leV éﬁwom FHOMY WKIHY M WRIRQUIpIY® HQJILQ
RSHUDWLRQ LQ OLQH ZLWK WKH SURSRVDOV RI 1DWLRC

KDV VSHFLILFDOO\ LGHQWLILHG VXPPHU |
EHLQJ D WLPH RI JUHDWHVW YXOQHUDE
6163 WHPSRUDO VFDUFLWA VFDODU RSHUDWLQJ XQGHU WKLV VFDUFLW\ VFD
7KH DQWLFLSDWHG UHWXUQV IURP VHUYLERMSBEQRDMWLRD ®XQUE. QU BKHUDREZ RHIPDQG
% (66 RSHUDWLQJ RQ WKH ,ULVK SRZHW VORWHB DURPYKREKQW SDEHU 'HFHPEHU DQG
FDQ EH QRWHG WKDW WKH YDVW PDMR UIRXWRILHDV QDR DINVQNRWP KV KIHR B FNGHHIUYDLG HW U H Q C
$ VXEVWDQWLDO YDULDWLRQ LQ PROWKQORQQYRRPKURM®R X\WH LRAMHBYHG ZLWK
ZLQWHU UHYHQXH KLJK ORDG GRXEOH VXFRPHRADM BHQQLRWW G7 WHK W RDUBHWUDJH JRF
JLJDFDQ EH FRQWUDVWHG ZEWKK MAKH PRIWBHKFOWHX BW )LIRIQV LQ VHUYLFH UHYHQXH G:
FORVHO\ IROORZV SURSRVDOV IURP 1IDWLRYDNARGHE® ILRQ>RI@WKH VHUYLFH PXOWLSO
7KH YDULDWLRQ LQ UHYHQXH DULVHYVDUERR WKH GHFRDBGHBQBRAHQBPRRWKLQJ
JHQHUDWLRQ FKDUDFWHULVWLFV RQ WKBJRILY K IVVWHW M PF HQS B KRRHUQW \6 Z6-BU HV QRQ P D C
DYHUDJH KLJKHU GXULQJ WKH ZLQWHU BQRGKDWLQB DLW ZPN {RW HEMD D@HEG E\ W
WKH YDULDWLRQ EHWZHHQ PLQLPXP DQG 2RMLPNREOIBKD WL FODNVYKXWHWZLWK WKLV V
GULYLQJ DUELWUDJH UHYHQXHV ,Q JHQBNQBUDIKIHRBRLQV PRI E@B RRHPWWQDLQHG GX
UHODWLYHO\ FRQVWDQW WKURXJKRXW WKHV\HD\S HZRL OISR IMKWH PD[WPPP PEDALSXODW
FDQ PRUH WKDQ GRXEOH EHWZHHQ VXPPEHFHYE ZUQWHURUWXQDWHO\ LI WKLV W\!
'"HPDQG LV KLJKHVW GXULQJ WKH ZLQWMWHPREWKYLFGEXSDWR GMRSWIKHQ DOOHJL
EHLQJ LQGRRUV KHDWLQJ DQG OLJKWLQDUHLWHK BPOUWR @WUIWHRQLQJ QRW EHLQJ
VLIQLILFDQW GXULQJ WKH VXPPHU 7KH KLJK GHPDQG LQFUHDVHV HQHUJ\
SULFH DQG LQFHOQWLYLVHV WKH LPSRUW\GRRKSRERNY R M@Wt%‘&/FDUFLW\VFDOE
LOQOWHUFRQQHFWRUV UDLVLQJ 6163 ,UHOD DOVR H[SHULHQFHV KLJKHU
ZLQG VSHHGV GXULQJ WKH ZLQWHU B8V FRRPADIKHOWBRQIe ZdWK vIHQHUDWLRQ
LQFUHDVHG 7KHUHIRUH ERWK HQHUJ\ FiRGRRMLW WiHHW D06 6 skiz WX VRV VPP RVY WKH
VHUYLFHVY DUH FRPSHQVDWHG WR D KLJKHIV BUYURIEQRNUE b VPRMWEREWHURSLOLRQ
VFDODU WKDW KDV WKH EHVW EDODQFH F
X GXFLQJ V\QFKURQRXV JHQHUDWLRQ D
HQHUDWLRQ RIIVHW VFDUFLW\ VFDODY A o S URE PDUNMW PDOLSXODWLRQ
7KLV VFDODU SURYLGHG WKH PRVW FRQVKVY®HQWQBRZRQRXW \WH®HWHDWWIRFM GRHV
UHWXUQV DFURVYV WKH \HDU EDM ED Q I YA XREWHAPY HQHILQV)YID) LW KDV D VWURQJ FRUU/|
H[SHFWHG DV WKLV VFDODU DYHUDJHV WRLXQLAMD\ORVYHILV DMK D WO KW $Q M P W &M B RIUNF H (
LQFUHDVH LQ VHUYLFH SD\PHQWV FDQ R HURMWWHRGU | LLRRPP 2H-DACRIEHAUL. QMK UVREIKKU R Q R X V
ODUFK GULYHQ E\ HQKDQFHG VHUYLFHHRURDWRBQ DIKIDQZEHOBHQW\QFKURQRXV
YDULDWLRQ LV KLIJKHVW $UELWUDJH U HGHPDIVG GHKDLUDIF WVHKLEWRBQ @ 08 QU RG JH G
DUH KLJKHU LQFUHDVLQJ WKH VPDOO D @@X\DARY N URPMUIRWYRU V FRQWURO :KLOH +¢
7KH ODFN Rl PRQWKO\ YDULDWLRQ EHOWLHNOW K H LKAL MK B X O GHKID R H WK PIDBIRUIO H | | H F W
JHQHUDWLRQ WKDW RFFXUV ZLWK WKLV VFDUFLW\ VFDODU 7KLV VFDODU PRVW

7DEOM$QQXDO DUELWUDJH UHWXUQV DQG LQFUHDVHVQQZYMKYYBH\S D UPRKUD VRILQ % (
GLVFKDUJH SDUDPHWHUV DQG RSWLPLVDWLRQ IDEFWRUV

%DWWHUD[LPXP OD[LPXP &RQWURO VFKHPH $UEBWUDDIHO\ ,QHUWIBDQFKURQRXYV

VLIH K FKDUJH GLVFKDUJH UHWXUQ@¥DODUYDULDWIFO@ DU JHQHUDWLRQ
Y4 0: \HDU VFDODU VFDODU
PD[LPXP DUBLWUDJH
603
6163

GDLO\ YDULDWLRQ LQ
JHQHUDWLRQ
VIQFKURQRXV LQHUWLD
VIQFKURQRXV
JHQHUDWLRQ
PD[LPXP DUBLWUDJH
603
6163
GDLO\ YDULDWLRQ LQ
JHQHUDWLRQ
VIQFKURQRXV LQHUWLD
6\QFKURQRXV
JHQHUDWLRQ

DSWLPLVHG DUELWUDJH UHWXUQV ZLWK SHUIHFW IRUHVLJKW DV GHVFULEHG LQ 6HFWLRQ
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7KLV LV DQ RSHQ DFFHVV DUWLFOH SXEODWKNE ER AKRIQ,\ 7 WAVGH.E XA
KWWS FUHDWLYHFRPPRQV RUJ O



SUELWUDJH ZDV REVHUYHG WR VPRRWR PRQ WKQDQZlO SB&FUHW) XGFHPWLYH DQG &RPSO
UHWXUQV EHIRUH DQG DIWHU WKH FKDQJHV3K% H @@ #Vrbé %wg&m%}%}f
> @ &RQVHTXHQWO\ LW LV IHOW WKDW W@),'f,; Jm VS v
VKRXOG SURYLGH FRQVLVWHQW UHWXUQ>V@IUR(BK\bIdUWGLRJHTS(HcRFYlLJ‘MUﬁFQngHﬂQKLD/Q_EljlﬁBo "

VHUYLFH DQG DUELWUDJH DV QHWZRUN FR(?@ELLWQMWBM/YRUYQ-DWJ-IBQIQ@JGKG FRP XN HOHF!
UHTXHQFVY UHVSRQVH VHUYLFHV HQKDQFHG IUHTXF

UHTXLUHPHRHYY HG $SULO

N&RQFOXVLRQ > @ u'6 6\WWHP 6HUYLFHV 4XDOLILFDWLRIQREQUEPV 3
LU*ULG 621, 3RZHU 6\WWHP 6HUYLFHWWS $
7KLY SDSHU GHPRQVWUDWHG WKDW % (66 LQZZKJHIDJ\J\UL/@UU_FMI@EQP R LW KW oW d XU H (Lu*u

IRU ILQDQFLDO YLDELOLW\ %(66 LQ ,UHOD @OZLHLLBHWLIQQ DU LR Y VF WR FSIRW E YWIFRFBHW DIQG /
XQWLO VHUYLFH UHYHQXHV ZHUH LQFUHD
6HUYLFH SD\PHQWYV DW WKLV UDWH DUH’ @@*Q%’L%?ﬁg@ \g{é |§§%§1H9é9“’[§'§,§ PWL Y oh
LV OLNHO\ WKDW WKHVH UHYHQXHV ZLOO GdhRS HB&HON K H \]LFLB.‘!NJNXJSHM?P Vi
7KLV SDSHU H[SORUHG ERWK SRWHQWLDO U(HU(*HQEXIGIVG\MWRiPGI-Hi Y—I—LEIU‘( m@&rwv&pﬁwe SHF
DQG WKH DELOLW\ WR DFKLHYH HQKDQC\@ 2’ QL V‘g; RSWLL HoHL
FKDUJH VFKHGXOLQJ ,W LV KRSHG WKD vgg VRO Vs P L&Q‘d\é}/ﬁé J\+LW‘1'4
% (66 ZLWK D ODUJHU EDWWHU\ WKDW DEV@LYHQ\Q]&DUWL;FQSMM!:W\L@ HQWU JLRU
PDUNHW DV ZHOO DV WKH VHUYLFH PDUNHWLQFHQWLYH DQG WKH FROODSV(HOFDIZ\MK—H—Z\GO—IYROYH
7KLV SDSHU KDV LQYHVWLJDWHG WKH SRwﬁl (ﬂﬁ@%" W SEYVWLHYD BF XN UHVHDUF
UHWXUQV IRU % (66 RSHUDWLQJ RQ WKH @ULv,yW A anmw 3 VwoEN
W KD W DQG OK EDWWHULHV FRXOG LQFFILU‘M]J HW\KIJTbLIsz(m \&aum@Feﬂ
EHWZHHQ % DQG ON 0: WKURXJK HQ[I;V%J\QIQVUELWUDJH DORQH KD ODYYLS
GLVSOD\HG LQ 7DEOH 7KLV UHPXQHUDWL
ILQDQFLDO YLDELOLW\ LV PDUJLQDO ROFERARDEL W?&Wﬁ%ﬂu%mgv LXMW RD
SRZHU VIVWHP VEDODUV VXFK DV WKRVHoE MiLOIVEQ W U R X GenGoir@oikiM @ D Q GoHZbEoH

> F@ ZHUH LQYHVWLJDWHG VSHFLILFDO%\JRWH\/\EP%@Q)/DQLQ/\C/F%QJQZH)SA-\UVF\DV\?&%SJJ\&HLQQHV\U‘
W ZDV IRXQG WKDW HQKDQFHG VHUYLFH S Y
YDOXH RI WKHVH VHUYLFHV E\ 7D|:‘@ok||i§6 r%\ g&g g@% DOJUﬂLG A

VFDODU ,W ZDV DOVR QRWHG WKDW HQJDJ4d J(PHQWDUELWUGD\BW'HFLQ @G’\H D H Q WAL x|
UHVXOWHG LQ VLIQLILFDQWO\ HQKDQFHG VHUYL)FQ-D“S@(RFWNV'H(R SULO

7KH VIQFKURQRXV JHQHUDWRU RXWSXwW®@ (IRbAs) B “GD ED\
IDYRXUHG E\ WKH DXWKRUV :KLOH WKLV VF\%ﬁmt}‘&fQ\?%ﬁ N ,'i WHVPREXH
MXVWLILFDWLRQ WKDQ DQ LQHUWLD EDVHGOR@QHFNLWR KNV B\OH N i Qy/cﬁﬂd\/abU\DE@H\r
LQFHQWLYHV 7KLV VFDODU LV OHVV OLDE@H WFRJIDD(SPQ_SSX‘?@-D/WLWQ "PROEUDY I R/C
WKH FRQYHUJHQFH RI V\QFKURQRXV JH Q)‘\HW@ SRF R XGAT UL RY R BEH DUIGIVT X B1RZH UV

VIQFKURQRXV LQHUWLD ORZHULQJ 603 7Kg ODUs BQRMRo SURYLGHE KLIKngHzoEo
DUELWUDJH UHWXUQV DOORZLQJ %(66 RSHud % W WORS HQ—lJJIWHRQQOMQK@\QlI-FzH KH Ul

VHUYLFH SURYLVLRQ ZLWK OLPLWHG ILQDQFLDO LPSDFW VFDODU
FROQMXQFWLRQ ZLWK DUELWUDJH DOVR@@I%Y‘I?G’&A’}%P@\E@{FI\@EV&% @%ﬁéﬂﬁ&%{%m&'@ﬁ
WKH \HDU OLEUDU\ (LU*ULG 6163 )RUPXOD DRFHYYBIG $SEQ OF C

7KH UHVHDUFK ZDV H[WHQGHG WR LQYH\&W LJBMSHUY b BVR®@ oD LD VWHIOR QW IR QX VH |
ERWK DUELWUDJH DQG VHUYLFH SD\PHQWH U SLEEI2W U BYKVDDEHOMEX QNI ZUBUERXS FRP v
REVHUYHG WR FRQVLVWHQWO\ YDU\ E\ D |D|i HPS %%E‘S;%W\x PODYRZOXHV IRU
GHPDQG DQG 1RYHPEHU KLJK GHPDQG . T; B %LRHQDIH_QLVLQJ WKH
LQFRPH zZDV H[DFHUEDWHG E\ WKH 6163 E[@Q/H—UG\ eMﬁu?cS]ﬁasUDQ VFDUFL
VFDODU EHLQJ LQWURGXFHG LQ ,UHODQG @L @ FFEQLI-DIBVHGSFSQJ‘(PH /&W\PEHHJLD\@*F?)RWJWVIWRUDJ
IDFWRU RI 6HDVRQDO YDULDWLRQ LQ VH Lsr‘—* 3(2 %%%‘-*E@WW@WW“RUDLX
ZLWK DQ LQHUWLDO WHPSRUDO VFDUFLW\ O\ g&m g4 LRQ 2BV
YLUWXDOO\ QXOOLILHG ZLWK WKH XVH>Rd Wkod o E&MR@RMWLFJWQMWW&.E{@DNWRU
GHULYHG VFDUFLW\ VFDODUV R FRIDFFHVVHG $SULO

7KLV HQKDQFHG SRZHU V\VWHP VHUYLI?H@S \j‘ LE MS/ I_B fgowptﬁ\gLPDv‘O’\L%{
GHPRQVWUDWHG WKDW % (66 LQYHUWHU FDS o El% % el
WLPHV RI VFDUFLW\ ZLWK EDWWHU\ FDSDFREL \yoqwau\k Hveﬁe\b\ﬂmmm@@vww&@wLose
SDUWLFLSDWLRQ LQ HQKDQFHG VHUYLFH @UR%MRVD‘R ZWSBOV WU BLEFHD RS W LPHYDVO B BQ
DUELWUDJH HDUQLQJV DQG YLFH YHUVD L\?D g%gg{&%H%é %Y%EH@HR&WW

me? V

WHPSRUDO VFDUFLW\ VFDODUV DUH FI@R& WUDLQWV 8S

RSWLPDO %(66 RSHUDWLRQ DQG ZHOO ERXQ®G Yol 'B HU 1SaD VLWH ILOHV OLEUD
&RQVWUDLQWV SSGDW[BIFFD-QDVD-ILG\ $SUBGI

. > @ %URJDQ 39 %HVW 5HWRKIHWRULRYZ GLVSODFH

NSFNQRZOHGJPHQWYV VIQFKURQRXV LQHUWLD ZLWK % (66 VIQWKHWLF LQ

7KH DXWKRUV WKDQN WKH $(6 8. DQG ,UHODJ& "WRRFIIYYUIRE U921 K] 31670 SRUWC

S8WLOLW\ 5HIXODWRU DQG WKH 1RUWKHUQ ,UHODQG (OHFWULFLW\ IRU WKHLU
YDOXDEOH VXSSRUW

NSHIHUHQFHYV

> @ 8OELJ $ %RUVFKH 7 6 $QGHUVVRQ * u,PSDFW RI ORZ URWDWLRQDO LQHUWLD RQ
SRZHU V\VWHP VWDELOLW\ DQG RSHUDWLR@T ,)$& 3URF YRO
+
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7KLV LV DQ RSHQ DFFHVV DUWLFOH SXEODWKNE ER WKRIQ\ 7$ WAGHE XWKIRQ /LFHQVH
KWWS FUHDWLYHFRPPRQV RUJ OLFHQVHV E\
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