ORGHOLQJ WKH (OHFWURQLF 3DWLHQW 5HF RGN Wk BRUSNR 3DXOR

&DVH
)DELDQH %L]LQHOOD 1D08ERIPULQD GH )iWLPD GH 6i SHEHIBR
6pUJLR BKLIXHPL )XUXBA 3K' /LQFROQ $ ORXUD -U 06F 3K'

+HDUW ,QVWLWXWH RI 6mR 3DXOR + SQDXOBRANGIFEBMBFAKRRO +RVSLWDO 6mR 3IDXOR 63 %UD]L
3ROLWHFQLF 6FKRRO 8QLYHUVLW\ Rl 6DIRCEDED RAGDR.D
(% )((& 6WDWH 8QLYHUVLW\ Rl &DPSLQDV &BPSAMIINO
+HDOWK &DUH 9HUWLFDO 2UDFOH %UCJL@BBIRBDXOR 6

$EVWUDFW GLVFXVV RXU H[SHULHQFH LQ PRGHOLQJ WKH HOHFW
SDWLHQW UHFRUG

7KH UHSUHVHQWDWLRQ RI FOLQLFDO GDWD IRU WKH

HOHFWURQLF SDWLHQW UHFRUG LV D FRQWLQXLQJ FKDOOHQJH

LQ WKH ILHOG Rl KHDOWKFDUH LQIRUFDWLFV GLORMEQLQL

GDWD LV KLIJKO\ FRPSOH[ DQG XQVWUXFWXtiEWWRAIE  3DWLHQW  5HFRUGV  2EMHFW RULH(

QHFHVVDU\ WR XVH D IRUPDOLVP ZLWK KLIK HREHG(IYH +RVSLWDO ,QIRUPDWLRQ 6\WWHPV 33$&6
SRZHU 7KH QXPEHU RI GLIHUHQW YRFDEXORISBPHG ' &20

VLQJOH LQVWLWXWLRQ KDV WR GHDO ZLWK DQG WKH
LQFUHDVLQJ QHHG RI HIFKDQILQJ LQIRUPDWLRQAUHRERMRL RO

IDFWRUV WKDW KDYH WR EH LVVXHG ZKHQ E VWLWXWH .Q&RU Rl 6mR 3DXOR %UD]!
PRGHO IRU UHSUHVHQWLQJ FOLQLFDO GDWO, 3 SPLWWHG WR WKH JRDO RI LOWHIUDWL
'QVWLWXWH RI 6mR 3DXOR LV FXUUHQ\W®\ OHD{ UPDWLRO ZLWKLO WKRQDVWLWXWLRO
DLPLQJ WR FUHDWH D GLVWULEXWHG HQY ODVW IHZ \HDUV ,Q&RU KDV VXFFHVVIXC
WUDQVPLVWLRQ DUFKLYLQJ UHWULHYDO SUR YWHP IRU WUDOVPLWLRO  DUFKLY

YLVXDOL|IDWLRQ RI PHGLFDO LPDJHV DQ B F! RFHWLQJ DQG YLVXDOLJDWLRQ

U
R\
DVVRFLDWHG LQIRUPDWLRQ 6LQFH WKLV SU RQ DQG : UD\ WRPRJUDSK\ LPDJHV >
GLIIHUHQW LQVWLWXWHYV RI WKH 8QLYHUVLW,
O ,QIRUPDWLRQ 6\VWHP WKDW VWRUL}
OHGLFDO 6FKRRO +RVSLWDO ZLWK GLIIHUHQ \
Q DGPLQLVWUDWLYH DQG FOLQLFDO LQ
DQG GLIIHUHQW LQIRUPDWLRQ V\WWHPV LW K
ZLWK DQ KHWHURJHQHRXV HQYLURQPHQW 5'- QERU_ LV IDFLQJ D FKDOOHQJH "WKDW
Y FRPPRQ LQ WKH KHDOWKFDUH ILHOG V

QJLQJ LQIRUPDWLRQ DPRQJ GLIIHUHQV

SURMHFWV ,Q RUGHU WR DWWHQG DG)IWWKHV
FRPSOH[LW\ KHWHURJHQHLW\ DQG GLVWUL 0
+HDUW ,QVWLWXWH RI 6mR 3DXOR DFFHSWHG BRI
RI FUHDWLQJ DQ REMHFW RULHQWHG PRGHO R g,k
UHFRUG 2EMHFW RULHQWHG PRGHOLQJ RI K
H[SUHVVLYH SRZHU DQG KDV EHHQ FRQVLGHU

DGHTXDWH  IRUPDOLVP WR  UHSUHVHQW ,, P

LQIRUPDWLRQ 8VLQJ REMHFW RULHQWDWLRQ8 Ve{
[)
SRS

WK LW LV YHU\ LPSRUWDQW WR
IRU PDNLQJ WKH LQIRUPDWLRQ SURGXF!
LWDO DYDLODEOH IRU RWKHU LQVWLV
YUKDW ,Q&RU LV RQH RI WKHWKE LOVWLWXWH
VISR 6MR 3DXOR OHGLFDO 6FKRRO +RVSLWI
Y VW KRVSLWDO LQ /DWLQ $PHULFD DQG
JIHVW LQ WKH ZRUOG +& KDV DERXW
YUGHV FDUH IRU PRUH WKDQ
wv HDFK PRQWK DQG SHUIRUPV DEI

%@3 DWKHWHUL]DWLRQV DQG ODE
b

IRUPDOLVP WKH PRGHO ZDV FRQVWUXFWHG ', v R
VRPH LPSRUWDQW SRLQWV LW LV SODWIRUP L ¢
LW FDQ EH HDVLO\ HIWHQGHG DQG UHXVHG 5;
DQ\ PHGLFDO YRFDEXODU\ DQG LW LV EDVHG RZJ F ,; J
KHDOWKFDUH VWDQGDUGV DV + DQG &25%$ U\ HIDPV SHU PROWK 6LOFH HDFK
VSHFLILFDWLRQV &XUUHQWO\ WKH PRGHO u Wy +& KDV LWV RZO LOIRUPDWLRQ VAV
PHGLFDO GRFXPHQWV SURFHGXUHV JXLGHO[ RUPDWLRO DPROJ WKH LOVWLWXW!
FOLQLFDO REVHUYDWLRQV $QRWKHU LPSRU T- III—:%%) WDOW LVVXH
WKDW LQIRUPDWLRQ WUDGLWLRQDOO\ UHSUH o H D H
WH[W DV UHSRUWV DQG JXLGHOLQHV GHVFQLSWIQREW MRLQHG WKH 5DGLRORJ\ ,QVWLWXWH DQ
VWRUHG DV ;0/ WHIWV 7KH XVH RI ;0/ WDJV LQFWMKIWHVHQWHU RI ,QIRUPDWLFV DQG $QDOWLV RI Wi
WKH VHPDQWLF PHDQLQJ DQG DOORZV FRPSOBRIXHUYHWA Rl 6mR 3DXOR OHGLFDO 6FKRRO +RVSLWDC
XVXDOO\ QRW VXSSRUWHG LQ IUHH WHQVV 7KDQSRISHINWZMIR FUHDWH D GLVWULEXWHG HQYLURQP
WUDQVPLVVLRQ DUFKLYLQJ UHWULHYDO SURFHVVL(

b

$FNQRZOHGJPHQW 7KLV ZRUN ZDV SDUWLDI(8 YXSGEROWEGEGDOMR (- =HUELQL



YLVXDOL]DWLRQ RI DOO PRGDOLWERBENHY PHGIEO@®EOH LQ WKH 3%$&6 +& 3URMHFW HQYLURQPHQW
DQG WKHLU DVVRFLDWHG LQIRUPDWLRQ 7KLV BRRUWWCGRIZQIRUPDWLRQ LV GLVWULBNWHG LQ DW OH
DV 3%$&6 +& 3URMHFW VKRXOG DOORZ DQ X@HUHWRW LQIRUPDWLRQ V\VWHPV DV VKRZQ LQ ILIXU!
UHWULHYH PHGLFDO LPDJHV IURP WKHLU DWWULEXWHYV VXFK

DV SDWLHQW GHPRJUDSKLFV HTXLSPHQW VV\SHW’ERG\

SDUW 7KH 3$&6 +& 3URMHFW VKRXOG DOVR SURH [GH ZOLHOWY

:LQGRZV 17
=PROO\ $SSOLFDWLRQ 6HUYHU :RUNVWDWLRQ

FRQWH[WXDO YLHZHUV WKDW ZRXOG DXWR
DGHTXDWH GLVSOD\ SURSHUWLHV VXFK DV VSpiHQWS EDARHIIIOR2Y 17 GHUYHU
UHVROXWLRQ DQG QXPEHU RI FRORUV o@éfoooWKH
FKDUDFWHULVWLFV Rl WKH RXWSXW GHYLFH BEGE WY
DWWULEXWHV DLPLQJ WR DFKLHYH WKH EHVW ¢
7KH 3$&6 +& VIVWHP VKRXOG DOVR FRPSULVH
SURFHVVLQJ HQYLURQPHQW WKDW ZRXOG SURYLS¥ D VH
RSHUDWLRQV GHSHQGLQJ RQ WKH SURFHVVLEZ . FRWE
PHDQLQJ LPDJH PRGDOLW\ XVHU UROH DQGS5¥R RG:
)LQDOO\ WKH 3$&6 +& V\VWHP VKRXOG EH IOH[LEOH

HQRXJK WR LQFRUSRUDWH QHZ IDFLOLWLHV DV QHHGH@H + 7KH 3386 +& (QYLURQPHOW

7R DWWHQG DOO WKH 3$&6 +& UHTXLUHPHQWYV LW LV YHU\

LPSRUWDQW WKDW WKH VWVWHP EH EXLO@W RWHWBI DQ@$&6 +& HQYLURQPHQW SDWLHQW
H[SUHVVLYH DQG FRPSOHWH FRQFHSWXDO PRHFERIDSKH-V LQIRUPDWLRQ LV VWRUHG LQ WKH &HQ
SDWLHQW UHFRUG ,QIRUPDWLRQ DQG $QDO\VLY GDWDEDVH ZKLFK PDQDJ

7KLV SDSHU GHVFULEHV WKH H[SHULHQFH RI W \}RRL:PVE%F;%L\\/(VI—TS\\//\I{V\II_\VRIF ngERgD%F; X\L'ch
QVWLWXWH RI 6mR 3DXOR LQ PRGHOLQJ

7KLV GDWDEDVH LV DQ 2UDFOH "
;%://VVI\_/H(IQV\)/(VV\L/JLHRFQR%% SODWIRUP LQGHSHQGH QQLQJ R [ $OSKD 'LILWDO SODWIRUP &OLQLF

LQIRUPDWLRQ VXFK DV SHUIRUPHG SURFHGXUHV W
UHSRUWV SURWRFROV HWF LV VWRUHG LQ WKH

JQIRUPDWLRQ LQ +HDOWKFDUH QVWLWXWH +,6 WKDW LV FXUUHQWO\ UXQQLQJ RQ DG

$ VLQJOH SHUVRQ SURGXFHV D KXJH DPR)%
LQIRUPDWLRQ GXULQJ KLV KHU OLIH +DYLQ

LQIRUPDWLRQ DYDLODEOH LQ D ZD\ WKDW LYY

&OLQLFDO ,QIRUPDWLRQ AM‘DE@*J
> 'LQ WKH +HDUW ,QVWLWXWH m/
'(&5'% et
$OSKD 'LILWDO 2SHQ 906

D ',&20 VHUYHU LQ D $,;5LVF

YPHOW 7KH OHYHO RI KHWHURJHQHLWA RI \
IBXHER LV H[SHFWHG WR JURZ LQ WKH QHC
). QHZ VIVWHPV DQG LQVWLWXWLRQV ZL(

ZKLFK XVHV D SDUWLFXODU FRPELQDWLRQ R
PDQDJHPHQW WV\VWHP SURJUDPPLQJ ODQJKBUIM DUH WHFKQRORJLFDO VROXWLRQV DEOH WR
RSHUDWLRQDO V\WWHP GDWD VWUXFWXUH BQGLKQUWERDWKH SUREOHP RI LQWHJUDWLQJ GLVWL
SODWIRUP WKH WDVN RI UHWULHYLQJ WKBQERRSOHVURIHQHRXV VIVWHPV 8VLQJ D PLGGOHZDI
PHGLFDO UHFRUG IRU D VLQJOH SDWLHQWWKDWKEIKDDGGUHVV WKH FRPPXQLFDWLRQ LVVXHV EF
FRPSOH[ (YHQ LQVLGH D VLQJOH KHDCBVKADBIOW VAVWHPV LV RIWHQ WKH VROXWLRQ DGF
LQVWLWXWLRQ LQIRUPDWLRQ LV FRPPRQO\SEEWQYWEXREIGHFW RULHQWHG PLGGOHZDUHV KDYH
RYHU GLIIHUHQW GHSDUWPHQWDO VAVWHPV SRKIFMHBORRW DV WKH EHVW WHFKQRORJ\ WR VRO
KDYH D SDUWLFXODU FRPELQDWLRQ RI VRIM@BHBUDQGRQ LVVXH ,Q DGGLWLRQ RI DGGUHVVLG
KDUGZDUH SODWIRUPV 7KLV LQKHUHQWO\ KHRRRAIBGIFIRXRQ SUREOHPY WKHVH PLGGOHZDUHV T
HQYLURQPHQW PDNHV WKH WDVN Rl LOSWURINWWER XVH WKHLU REMHFW RULHQWHG IHDWXUI
KHDOWKFDUH LQIRUPDWLRQ D FKDOOHQJH WRE@HZPHIFLOLWLHYV LQFRUSRUDWLQJ QHZ VHUYLFHV WF
RNHULQJ PHFKDQLVP ,Q WKH 3$&6 +&
’ e9Eb0$ &RPPRQ 2EMHFW SHTXHVW %URNHU
LQ WKH SURFHVV Rl LQWHJUDWLQJ KHRDWKFDJ ol;é ﬁ > @ KDV EHHO FKRVHO DV WKH RE
>E GOHZDUH 7KH &25%$ PLGGOHZDUH
H[FHOOHQW SHUIRUPDQFH DQG DO
lRQ RI D ODUJH QXPEHU Rl KHWHURJHQ}
\b;\\/v %HVLGHV LW LV DQ RSHQ VWDQ
D HOWHUQDWLRQDO RUIDQLIDWLRQ ZLW
HUV DURXQG WKH ZRUOG WKH 20*
JHPHQW *URXS

GLIHUHQW VRIWZDUH DQG KDUGZDUH SODWIR
VHFRQG RQH LV D VHPDQWLF LVVXH DQG UHJOUX
WR LQWHJUDWH LQIRUPDWLRQ UHSUHVHQWH

GLIIHUHQW IRUPV XVLQJ GLIIHUHQW YRFDE
GLIIHUHQW GDWDEDVHV 7KHVH WZR LVVXHV




7KH &25%% WHFKQRORJ\ VROYHV WKH LVVRBHRI DQG LQWHUQDWLRQDO VWDQGDUGV WR HIF
LOQWHJUDWLQJ KHWHURJHQHRXV DQG GLVWUULEXRBRDWIWRHPWPRQJ KHWHURJHQHRXV KHDOWKF
EXW WKH SUREOHP RI LQWHJUDWLQJ LQIRWABDRVLRDV SURGXFHG VRPH SLHFHV Rl PRGHOV WK
UHSUHVHQWHG LQ GLIIHUHQW IRUPV LQ UBSUHWHQW JRRG LGHDV ZKHQ PRGHOLQJ D FRPSOL
GDWDEDVHV UHPDLQV XQVROYHG 7KLV LVVXMRAHIEOQBEHLQGHSHQGHQW HOHFWURQLF KHDOWK
VROYHG WKURXJK WKH XVH RI D GRPDLQ VVHARBHIJG WR

UHSUHVHQW WKH PHGLFDO UHFRUG 7KLV VW A E%)(SB &OLOLFDO 5HFRUG 6WDQGDUGLIDW

XQUWUXFWXUHG PHGLFDO LQIRUPDWLRO DOGE £GJ5& > @LV D 5UDILOLDQ JRYHUQPHQY
BIWR FUHDWH D VWDQGDUG WR UHS!

YRFDEXODULRY DOG UHILRODO" FKDUDFWHULEY RIRYPDWLRQ IRU SOWLHQWY LQ %UDILO 7
V ILQDO YHUVLRQ RI WRH ILUVW VWDQ

ODQJXDJH DQG PHDVXUH V\VWHP W LV NQRZQ;
D KLV ILUVW VWDQGDUG 35& GHILQHG
D FRPSOHWH LQWHUQDWLRQDO DFFHSWHG YWOQGRUG. & SDWD VHW (ZQKLFK FRPSULVSV -

QRW H[LVW GHPRJUDSKLFV LQVWLWXWLRQDO LQIRUPDWLRQ DQC
,Q WKH ODVW \HDUV VHYHUDO HIIRUWV WR EXLQGADQREBWD 'XULQJ LWV ZRUN 35& WHDP XVHi
HOHFWURQLF KHDOWK UHFRUG PRGHO UDLVHGIPRGDOH\QWHHIDWLRQDO VWDQGDUGY DQG SUHYLF
RQ VHYHUDO VWDQGDUGV 6RPH RI WKHP DUH/ Z&DQ62 DQG $670 DV WKH EDVLV RI WKHLU
DFFHSWHG DQG DYDLODEOH LQ PDQ\ UHDO OGBWDVWHRY DQG FUHDWHG D VWDQGDUG WKDW
ORVW Rl WKHP DUH UHVWULFWHG WR D VSHFL%BOIEHOLRQ REHFLILF QHHGV ,Q DGGLWDRQ RI EHLQJ D .
FRXQWU\ ZKLFK IRUELG WKHLU XVH DV D VERQMKIROG\ WKH 35& VWDQGDUG LV DOVR D JRYHUQP}
LOQWHUQDWLRQDO VWDQGDUG $00 Rl WKHP KRERPRHQGDWLRQ WR H[FKDQJILQJ LQIRUPDWLRQ DPR
LPSRUWDQW LGHDV DQG WKHLU ZRUN Rl PREDWNIKRDUH LQVWLWXWLRQV

VKRXOG QRW EH GLVFDUGHG  ZKHQ EXLOGLQ D&k@\l/_'zP\ULDG RI VWDQGDUGY YRFDEXODULHV LC

KHDOWK UHFRUG PRGHO 7KHVH DUH VRPH RIWRKEE\\ JRQLF KHDOWK UHFRUGY PRGHOV EXLOGLQJ
+/  +HDOWK /HYHO B6HYHQ * + >@ LV DLQIRUPDWLRQ PRGHO LV D WDVN WKDWDUHTXLUHV WR
SUHGRPLQDQWO\ 1RUWK $PHULFDQ VWDQGDUTRWHDWIKDY LQ UHVHDUFK DQG VWXG\ Rl WKH H[LV!
EHHQ XVHG DOVR LQ PDQ\ RWKHU FRXQWBLHY DG VWLOO EXLOG D PRGHO WKDW PHHW\
$XVWUDOLD DQG HYHQ %UDILO 8QWLO LWV LQWKNLMWDRQ RQ VSHFLILF QHHGV

LQJ KHWHURJHQHRXV LQIRUPDWLRQ
LV DOVR YHU\ FRPSOH[ 7KLV IHDWX
HFKDQLVP RI UHSUHVHQWDWLRQ IOH]
FRPPRGDWH WKH OHYHO RI FRPSOHI|L
PRGHOV KDYH WR GHDO ZLWK 2EMN
BWL%J SURYLGHV D KLJK IOH[LELOLWA
J HQW KHDOWK LQIRUPDWLRQ LQ

\ WKDQ WUDGLWLRQDO DSSURDFKH\
BB% PRGHOLQJ IRU HIDPSOH

PRVW LPSRUWDQW GUDZEDFN RI +/ YHULILHGKI® MGHRUPDWLRQ PRGHO EXLOW LQ WKH 3$&6 +&
DWWHPSWV RI XVLQJ LW LQ %UD]LO DQG SQRMEFM@BMULHV WR DFFRPSOLVK WKH JRDO RI UHSUF
FRXQWULHV LV WKH IDFW WKDW +/ L\WB{(HHFWKISDORAFOGH LQIRUPDWLRQ LQ D SODWIRUP LQGHSH
86 HQYLURQPHQW DQG GRHV QRW FRQVLGBUVXWE&B PHFKDQLVPV IRU PRGHOLQJ FRPSOH]

UHJLRQDO GLIHUHQFHV DPRQJ GLIIHUHQW FRXAMRILPDWLRQ DQG XVLQJ H[SHULHQFHV IURP SUHYLF

&(1 (XURSHDQ &RPPLWHH IRU 1RUPDOLJDWLRG NV DQG HILVWLQJI VWDQGDUGY

7KH &1 7HFKQLFDO &RPPLWWHH IRU +HDOWK

JQIRUPDWLFV > @ DLPV WR FUHDWH DQ HOHFWUROLE KHD

UHFRUG DUFKLWHFWXUH DQG GRPDLQ PRGH%@%&@%@W,@HFW$UFKLWHFWXUH

QRW \HW ILQLVKHG WKLV ZRUN KDV SURGXFHGKEP SBESEEQRUFKLWHFWXUH LV FRPSRVHG E\ IRXU

SUH VWDQGDUGY DQG KDV EHHQ D XVHIXO VRXIFH RMRRAFHY DV VKRZQ LQ ILIXUH  7KH 3DWLHQ

LGHDV GHQWLILFDWLRQ 6HUYLFH 3'6 UHWULHYHV SDWL

£25%8PHG VSHELILEDWLRQV + &25%$PHG > @HPRIUDSKLE LOIRUPDWLRQ 7KLV VHUYLFH SURYLGH
UG PHWKRG IRU ORFDWLQJ SHUVRQ LGHQWLIL

WKH KHDOWKFDUH GRPDLQ WDVN IRUFH R L? DVVRFLDWHG UHFRUGV DFURVV IDFLOLWL

2EMHFW ODQDJHPHQW *URXS $OWKRXJK WKH

WKH &25%$PHG VSHFLILFDWLRQ LV QRW WR Lﬂi%gv LI/K'E) g‘gFL%FE\?P fgb’“g:\?v"dtﬁa %FF
HOHFWURQLF KHDOWK UHFRUG PRGHODIWV HIRRUW A EXISE Q Q




FOLQLFDO REVHUYDWLRQV GDWD IURP

~

SURFHWLQJ PHWKRGV DV EOXUULQJ
VHIPHQWDWLRQ HWF &OLHQWV RI WKH 3$&6 +ff = »
WKDW FRXOG EH UXQQLQJ LQ DQ\ VRIWZDUH D( 3DWLHQ¥
SODWIRUP VKRXOG DFFHVV WKHVH VHUYLAHEENERS
&25%$ LQWHUIDFHV 7KH 3DWLHQW ,GHQWJEESEEG
6HUYLFH > @ DQG WKH &OLQLFDO $FFHVV 6HU®
WKLV DUFKLWHFWXUH DUH &25%$PHG \WDOGDUG
VSHFLILFDWLRQV &25%$PHG LV DOVR VWDQGDUGL]LQUIXUH 7KH 3$&6 +& 6HUYLFH

&OLQLFDO ,PDJHV $FFHVV 6HUYLFH > @HEXW DW WKLV WLP

WKLV VSHFLILFDWLRQ LV QRW FRPSOHWHG DQG ZH DUH

WKHUHIRUH XQDEOH WR HYDOXDWH RXU%HFDXHH k& bfy SURMHFW &OLQLFDO ,QIRUPDWLRQ
&OLQLFDO ,PDJHV $FFHVV 6HUYLFH LV QRwW #X8OHowon

FRPSOLDQW ZLWK WKH &25%$PHG VWDQGDUG 7KH 3$&6 +& 3URMHFW KDV WZR EDVLF PRGXOHV RI LWV
ZKROH PRGHO 7KH ILUVW RQH LV WKH FOLQLFI
LQIRUPDWLRQ PRGHO ZKLFK FRQWDLQV GHPRJUDSK
DQG FOLQLFDO LQIRUPDWLRQ 7KH VHFRQG RQH LV
LPDJHV PRGHO WKDW PRGHOV WKH VHYHUDO PRGDOL)
PHGLFDO LPDJHV DQG YLVXDOLJDWLRQ DQG SURFHV'
RSHUDWLRQV 7KH PDLQ IRFXV RI WKLV SDSHU LV W
&25%$% FOLQLFDO LQIRUPDWLRQ PRGHO EXW D VKRUW GHVF!
RI WKH LPDJHV PRGHO LV SURYLGHG LQ WKH QH[W VHFV

7KH 3$8&6 +& XVHV DQ REMHFW RULHQWHG PRGHO WF
UHSUHVHQW WKH LQIRUPDWLRQ 7KH OHYHO RI IOH[L
SURYLGHG E\ WKH REMHFW RULHQWHG IRUPDOLVP KDV
VDWLVIDFWRU\ DQG PXFK PRUH DGHTXDWH WR UHSU}
FRPSOH[ LQIRUPDWLRQ WKDQ WUDGLWLRQDO UHOI
JLIXUH  7KH 3$&6 +& SUFKLWHFWXUH  EDVHG IRUPDOLVPV

7KH IRXU EDVLF VHUYLFHV DUH XVHG E\ WKH 3%&6.®8 WKH SURFHVV Rl PRGHOLQJ WKH SDWLHQW UHI
BHUYLFH DV VKRZQ LQ ILJXUH 7KH 3$&6 +2H LQYHVWLIJDWHG VHYHUDO H[LVWLQJ VWDQGDUG
6HUYLFH LV UHVSRQVLEOH IRU PDQDJLQJ TXMBERZXOQELHV ZLWK WKH LQWHQWLRQ RI EXLOGLQJ C
XVHUV UHTXHVWV 7KH PRVW LPSRUWDQW WHINVRRMXIDWHY WKH EHVW LGHDV RI WKHP

3$&6 +& VHUYLFH LV KRZHYHU WR LQVWDQFLDWH WKH

SURMHFW LQIRUPDWLRQ PRGHO

&OLHQW | &OLHQW [ &OLHQW

&25%$PHG 6SHFLILFDWLRQV



OHGLFDO5HFRUG SDWLHQW(YHQWV

N

'RFXPHQW 3DWLHQW (YHOW
#CRF.G VWULQJ TR P IR AN Bl SHYHQW,G  VWULQJ
SUHSRUW7LPHVWDPS 7LPH6WDH LG VWULQJ #HYHQWT7LPH 7LPHB65DQ

#QDPH
#VH[ VWULQJ
#ELUWKDWH 'DWH
#PRWKHUIDPH VWULQJ
#DWKHUIDPH VWULQJ
#SDUWQHUIDPH VWULQJ
VXSSRUWLQJRFXPHQWYV #VWUHHWSGGUHVV | VWULQJ
#VWUHHWIXPEHU$GGUHVV
#FRPSOHPHQWS$GGUHVV
#QHLIKERUKRRG VWULQJ
SFLW\ VWULQJ
#VWDWH VWULQJ
SFRXQWU\ VWULQJ
#ILS VWULQJ

JLIXUH 2YHUYLHZ RI WKH &OLQLFDO ,QIROPDWLRQ ORGH

JLIXUH  VKRZV WKH EDVLF FODVVHV RI WKHVSOWHKHORPWLHQW 7KH HYHQW,G DWWULEXWH LV W
UHFRUG PRGHO XVLQJ WKH 80/ QRWDWLRWLILHU DQG WKH HYHQW7LPH DWWULEXWH LV V
OHGLFDO5SHFRBGDVV UHSUHVHQWV WKH VIPHYWDPS (DFK LQVWDQFH RI WKH (YHQW FODVV KD
GRFXPHQWV WKDW FRPSRVHV WKH PHGLFDO LR¥RDQfE Bl WKH SDWLHQW(YHQWV FODVV DVVRFLDV
SDWLHQW &XUUHQWO\ WKH 3$&6 +& 3URMHFW EGRR WHDBEY (YHQEX UHSUHVHQW DOO WKH HYHQWV |
ZLWK WHVW UHSRUWV EXW WKH PRGHO L\P PRYESIV gKLOH WKH (YHQW FODVV UHSUHVHQWV F
UHSUHVHQWLQJ DQ\ PHGLFDO GRFXPHQW!YHR®RK 7BBWLH@WDVV VWRUHV GHPRJUDSKLF
OHGLFDOSHFRUG LQVWDQFH KDV DQ DVVRFLEWRRBDHWAQ Rl D SDWLHQW

RQH DQG RQO\ RQH SDWLHQW (DFK LQVWRQFBREYO GHSLFWHG LQ WKH ILJXUH VKRZV WKL
OHGLFDOSHFRUG KDV DQ DVVRFLDWLRQ ZLWEKQIHRIRUWHSUHVHQWLQJ HYHQWY WKDW FDQ RFFX
PRUH PHGLFDO = GRFXPHQWV  UHSUHVHQWHSHERYRWKHOLIH &XUUHQWO\ WKH 3$&6 +& 3URMHFW Ki
REXPHQWODVV 7KH 'RFXPHQW FODVV UHSUHVIHQWYBREHOHG LQ GHWDLO WKH VWXG\ HYHQW EXW
PHGLFDO GRFXPHQWV LQ D SDWLHQW UHFRUGy DM\GY FHUWDLQO\ EH DGGHG WR WKH VAVWH
RI WKLV FODVV UHSUHVHQW D VSHFLILK GRFX BOHRPUHSUHVHOWY D EDWWHU\ Rl H[DPV $V |
[ UD\ UHSRUW (&* UHSRUW DQG VR RQ 7KLV FREWYIRY DQ HYHQW LW LQKHULWV DEO LWV DWWULE
WZR DWWULEXWHV WKH GREXRHRBWELEE QWLIHK G\ UHIHUV WR RQH DQG RQO\ RQH SDWLHQW (DFK \
WLPHVWDPS = RI =~ WKH  GRFXPHQW  FURBWIBRQ/HULHV RI SURFHGXUHV WKDW UHSUHVHQV
UHSRUW7LPHEWIIAS GRFXPHQW KDV DOVR D QIYMPHOWY WKDW ERPSRVH WRHRANEBEUHKH

RI RWKHU GRFXPHQWV WKDW VXSSRUW WKH FEGIRWL BRI W WKH SURFHGXUHVHWKDW D SDWLF
GRFXPHQW )RU H[DPSOH D SKIVLFLDQ FRXQRERYW/WHG WR W LV LPSRUWDQW WR QRWLFH Wk
LQIRUPDWLRQ LQ SUHYLRXV UHSRUWV WR FYHRWIERURHARGIKDOIDLHGE&RGWD W\SH 7KH

GREXPHQW 7KHVH GRFXPHQWV VKRXOG EH LOF@EIBERRGH W\SH LV GHILQHG LQ WKH &25%$PHG
WKH VXSSRUWLQJ GREXPH@BWILNQIVHHEQWV /h LFRC%L\tXHU\ 6HUYLFHV 6SHFLILFDWLRQ > @ DQG LW L
FODVV UHSUHVHQWV WKH OLVW RI HYBIQWV PXUHEG & WKH 3386 +& PRGHO LQ RUGHU WF
WKH OLIH RI D SDWLHQW VXFK DV DGPLVVLBURWIVDQ HDV\ LQWHIUDWLRQ ZLWK WKH &25%$PF
VXUJHULHV HWF (DFK LQVWDQFH RI WKLV FQRMYOEPUER WKDW KDYH EHHQ XVHG LQ WKH 33$&6 -
DVVRFLDWLRQ ZLWK RQH DQG RQO\ RQH LQVWDRFHMA Wi 4XDOLILHG&RGH W\SH LV FRPSRVHG E
SDWLHQW FODVV DQG ZLWK RQH RU PRUH LOVWRQFANFIEXEIBDU\ RU WHUPLQRORJ VAVWHP XVHG

(YHQWODVV 7KURXJK WKH 3DWLHQW(YHQWV HRRBVUNMOW D FRQFHSW DQG WKH FRGH RI WKDW FRQ
SRVVLEOH WR UHWULHYH DOO WKH SIFMVHQW VRYREEEVGHU

Rl WKWHQWODVV UHSUHVHQW HYHQWYV WKDW KDSSHQHG
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$FWLRQBWHS

#GHVFULSWLRQ VWULQJ
#QH[W6WHS 7HFKQLFDO3URW

'HFLVLRQ6WHS

RFRVWVHT —

&RQGLWLRQG6WHS

#FRQGLWLRQ VWULQJ
#VWHS 3URWRFROBWHS

VHYHUDO IRUPV WKH SURFHGXUH FDQ EH H[HHXWMERREWHEDVV

JLIXUH + 7KH (YHQWV 9LHZ

(DFK LQVWDQFH RI WKH 3URFHGXUH FODVV KE@RYVHW gFRPSRVHG E\ D VHW Rl VWHSV 7KHVH VWF
WHFKQLFDO SURWRFROV 7KHVH SURWRFROVDEHRHIPRQ WKBARORQEWBSBVV RU D GHFLVLRQ

$FWLRQ VWHSV DUH DFWLRQV

WKH ERG\ SDUW ZKHUH WKH SURFHGXUH LV DSSRPHEXBFRI WKH H[HFXWLRQ RI WKH SURFHGXUH VXI

SURWRFRO UHSUHVHQWHEGKELFBKI3URWRFRGPDNH

KH SDWLHQW ZDON GXULQJ

PLQXWHV" RI



sLQMHFW FRQWUDVW LQ WKH SDWLHQVR W WKHPSRBWEBGXWH DQG DOORZV RQH WR FRPSOHW
QRWLFH WKDW LGHDOO\ WKH DFWLRQN VKRXGHEARRBHGN. GLPLODUO\ WR WKH $FWLRQ6WHS FOD
ZD\ WKDW ZRXOG DOORZ DQ LQWHOOLJHQW SEHRAFMAE\PURR) DWWULEXWH FRQWDLQV D :0/ WH[W
WKH DFWLRQ GHVFULSWLRQ ,Q WKLV YHUVLRQAVWRBBHERI 3HUIRUPHG3URFHGXUH FODVV FDQ D
+& PRGHO KRZHYHU WKH DFWLRQ VWHS GHVRODYSWDRR@MYRFLDWLRQ ZLWK DGHOXDIPQFH RI
HQWHUHG LQ D VHPL IUHH WH[W IRUP B&WKLY ROIMW\ZHRH SHVXOWV LQVWDQFH UHSUHVHQWY WKH
:0/ > @ WDJV LQ RUGHU WR LQFUHDVH WKH VBHRIQUIWAG IRU WKH SURFHGXUH

YDOXH )RU HIDPSOH D SRVVLEOH WHI 'DQ REW V\(\;KRZV WKH FODVVHV WKDW UHSUHVHQW

3 M’BnBQP | |
ZRXOG EH °LQ WLW\ TXDQWLWA GRFXPHQWYV JHQHUDWHG E\ WKH VAVWHP 7KH 'RFXPHQ'
PHDVXUH8QLW!0%T PHVXUH8QLW! RI
FODVV KROGV LQIRUPDWLRQ DERXW WKH GRFXPHQWYV
VXEVWDQAHFKQHWLXP RXEVWDQRK WKH _
. F WKDW FRPSRVHV WKH 3DWLHQW 5HFRUG
SDWLHQW" 7KLV VHPL IUHH IRUP ZLOO DOOR . '
Rl WKH 'RFXPHQW FODVV (DFK 'RFXPHQW
IXUWKHU DGYDQFHG TXHULHV DV IRU H[DPS K LQVWDOFHV RI WKH 3DUWLFLSDOW F¢
SDWLHQWV UHFHLYHG WHFKQHWLXP GXULQJ. [ ’U LV D SHUVRQ WKDW FROODERUDWH

[) [\/
7KH "HFLVLRQBWHS FODVV KDV D VHW RI §RQGEWER
WKDW VSHFLILHV WKH FRQGLWLRQV RI HOLJ _ig' A VDVV\\//IIZESV S/DKF;ngFéggSI‘D’\L KL%OSV\}QS g'éﬁ

VWHS | WKH FRQERQGRGDRWULEXWH LV WUX
WKH VSHFLILHG WMHEBWWULEXWH VKRXOG [ER,
HHFXWHG )RU D VLQJOH 'HFLVLRQBWHS RQO\

LVW RI 2EVHUYDWLRQ™MVF REMHFWYV C
DW VKRXOG DSSHDU LQ D GRFXPHQV
FDQ EH FRPSRVLWH RU DWRPL
VHUYDWLRQV HJ YLWDO VLIQV L
WRPLF REVHUYDWLRQV HJ EORRG

PDOLIHG REVHUYDWLRQ  1RUPDOL]HG
KDYH D VHW RI DOORZHG YDO’
LQWHUSUHWDWLRQ RI WKHP DVVRFLDWHG WR WKHP 7KHVH YDOXHV FDQ GHSHQC
7KH%RG\3DUWRMODVV UHSUHVHQWY D SDUW RI WKHKHBDQ IDFWRUV DV DJH DQG VH[ IRU H[DPSOH W
ERG\ 7KH»RG\3DUW/RFDVWAM®OYVV VSHFLILHV DLPSRUWDQW WR KDYH D UHSUHVHQWDWLRQ IRU QR!
ERG\ SDUW DQG D ODWHUDOLW\ 7KLV FODVV XRXXE\DOYREZKLY DOORZV WKH DXWRPDWLF FKHFNL
IRU H[DPSOH WR UHSUHVHQW WKH ULIZEW ODWRUPDOWAM\KERDGLWLRQ RI DQ REVHUYDWLRQ ZKLFK
ERG\ SDUW RQLQLFDO3URVIHRROUHSUHVHQVA YHU\ XVHIXO LQ DQ DOHUW VIVWHP IRU LQVWDQFH

D UHVHDUFK FOLQLFDO SURWRFRO WRHKLFK V. =
[V UHODWHG  SHOIRUPHGSURFHGRGBWY 1 22 HOYONLRQO VY. UHSUHvHOWY o FOLOLFDO

UHSUHVHQWYV D SURFHGXUH WKDW D SDWL ‘A N ENE\NHVFULE)Q/ REVHUYDWLRQ

9%HVLGHV RQH LQVWDQFH RI WKH 3DWLHQW 3RVHUY DWIRRUMBBVYDOXHY RI DQ

PWIKB\SHSRB@DVY UHSUHVHQWYV D

A
D

Rl WKHHFXWHG$FWLRQDVV 7KHVH REMHF vV PHQW WKDW LV D UHSRUW RI D EDWV

UHSUHVHQW DFWLRQV SHUIRUPHG GXULQJ WKH HWXWLRQ RI
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OHGLFDO5HFRUG
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#SHUIRUPLQI7HFKQLFLDQ  7HFKQI WKHEWXG\
SLV7KH1RUPDOIDOXH | $QRUPDOSDOXHV #SHUIRUPLQISUHD  $UHD
1RUPDOLW\ &RQGLWLRQ
1RUPDOLW\ &KHFN HU #REVHUYDWLRQ 4XDOL LHG&RGH
<> #SRVVLEOHIDOXHV 2EVHUY DW LRQO DO XH6HT
Y HULI\ #UHODWLRQDO2SHUDWRU  4XDOLILHG&RGH

JLIXUH 7KH 'RFXPHQWY 9LHZ

7KH PRGHO LQ ILJXUH VKRZV KRZ REVHUYDYHRMWHQWV D TXDOLILHU WKDW SURYLGHV DGG
ZHUH PRGHOHG LQ WKLV SURMHFW 7KLV SRUMGLRGPBIMMRE RQ WKH  REVHUYDWLRQ  7KH
PRGHO ZDV EDVHG RQ WKH ZRUN RI WKH &2592%RHHEYWLRQ4XDOLILHU FODVV LV DFWXDOO\ D VXEFC
&RPPLWWHH LQ WKH &OLQLFDO 2EVHUYDWLRBW REFHUYDWLRQ FODVV DQG FRQVHTXHQWO\ LQ}
6HUYLFH &2$6 VSHFLILFDWLRQ 7KH &2$6 PREGD RI LWV DWWULEXWHV 7KHUH DUH QXPHURXV NL
GHILQHV VHYHUDO NLQGV RI REVHUYDWLRQVLDWUPRRHRQ D TXDOLILHU FDQ UHSUHVHQW 6R
30DLQ 7H[W &RGHG (OHPHQWV HWF DQG D VVA[DIFSDHIH \BRXOG EH WHPSRUDO LQIRUPDWLRQ D
UHSUHVHQW FRPSRVLWH DQG DWRPLF REVHUYBWLROQWLRCHGDWH VWRUDJH GDWH HWF UROHV
DSSURDFK XVHG WR UHSUHVHQW REVHUYDWLRRDOBFWER. ODKH REVHUYDWLRQ ZKR WHVWHG L\
WR WKH RQH H[SODLQHG IRU WKH 2EVHUYDWLREVNEVDIVRQ PRGLILHUV DV ERG\ SDUW SURMHF\
7KLV UHSUHVHQWDWLRQ RI FRPSRVLWH DWRPKSREMHFUNY BWF REVHUYDWLRQ VWDWXV DV LQVL
DFWXDOO\ D YHU\ NQRZQ GHVLJQ SDWWHUQ YD@JFDRRW®RI WKH UDQJH HWF FRQWW[W LQIRUPDWL
SFRPSRVLWH SDWWHREVHIKFDWLRQAXDOLILHHTXLSPHQW FROOHFW ORFDWLRQ DQG VR RQ

FODVV LV DOVR GHILQHG LQ WKH &2$6 \GSHFLILFDWLRQ DQ
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@#FRGLQIBVFKHPHBLG 7HUPLQRORJ\6HUY LFHV &RGIGJ6FKHP
#YHUVLRQBLG 7HUPLQRORJ\6HUY LFHV 9HUVLRQ,G

JLIXUH 7KH 2EVHUYDWLRQV 9LHZ

PRGHOLQJ RI PHGLFDO LPDJHV DV SDUW Rl WKH JORE
7KH 3%$&6 +& &OLQLFDO ,QIRUPDWLRQ ORGHO LSDWKHQW LQIRUPDWLRQ
UHVXOW RI DQ DWWHPSW RI FUHDWLQJ DQ RE| %HI—E)% REMHFW RULHQWHG UHSUHVHQWD
IOH[LEOH DQG HWHQVLEOH PRGHO 7KLV PRG FOLQLFDO LPDJH GRPDLQ DQG LWV LQWHJ
YDOLGDWHG E\ H[SHULHQFHG +,6 VA\VWHP DQD 3% SHSUHVHQWDWLRQ RI LPDJHV LV EDVHG

SK\VLFLDQV RI WKH 3$&6 +& 3URMHFW LQVWLWX V'\_l > @ VWDQGDUG IRU FRPPXQLFDWLRQ DQG

VWRUDJH Rl PHGLFDO LPDJHV 7KLV VWDQGDU(
LQFRUSRUDWHY DVVRFLDWHG GDWD VXFK DV LGHQW
RI SDWLHQW SHUIRUPHG VWXG\ LPDJH DFTXLVL\
DQG LPDJH LQWHUSUHWDWLRQ ILQGLQJV

DQGDUG GHVFULEHV D SDWLHQW RULHQ
LV ZHOO VXLWHG WR IROORZ DOO LQIR!
SDWLHQW +RZHYHU DV WKH PDLQ SX

7KH 3%$&6 +& ,PDJHV ORGHO

7KH PDLQ JRDO RI WKH 3%$&6 +& 3URMHFW L
GHYHORSPHQW RI D V\VWHP FDSDEOH RI SH
FRPSOH[ VHDUFKHV ZKLFK FDQ UHWULHYH LPDJH\V.
VLQJOH SDWLHQW RU LPDJHV VKDULQJ DQ\
FKDUDFWHULVWLF $ NH\ SRLQW LQ WKLV SU



RI WKH SURMHFW LV WR DOORZ D KLJKHU RDHMMOIURP GLIIHUHQW SDWLHQWV DQG FRQWH[V
FRPSOH[LW\ RQ VHDUFKHV ZH H[SDQGHG WKMLRRGEODWLRQ DQG SURFHVVLQJ Rl FOLQLFDO LPDJH\
SURSRVHG RQ WKH VWDQGDUG LQ RUGHU WBpKRIFPSWVEHPHQVLRQ FDQ EH UHSUHVHQWHG E\ Wi
UHTXLUHPHQW RI UHWULHYLQJ PHGLFDO LPDIBWAEIRY BR} WKH 'BRIDA GHVFULEHY LPDJH
DWWULEXWH 7KH SURSRVHG PRGHO LV D VSHEGQLIWER@RUPDWLRQ IRU LPDIHV ZLWK GLPHQVL
WKH &OLQLFDO ,QIRUPDWLRQ ORGHO GRVFUL @quJFL ROH WR DO\ GHVLUHG YDOXH )RU Wk
WKLV SDSHU IRU WKH SDUWLFXODU FDVH L&y HPRGHOLQJ WKH SURFHVVLOJ RSHUDWLE
HYHQWV LQYROYH WKH JHQHUDWLRQ RU PDQ%QDWDR@ R'HUH FODVVLILHG DFFRUGLQJ WR Wi
PHGLFDO LPDJHV GLPHQVLRQ DQG WR IXQFWLRQDO FKDUDFWHULVWLF
JLIXUH  SUHVHQWV' WKH PRGHO SURSRMt§yBRYKDW PHDQV IRU LQVWDQFH WKDW D ' GD!
GHVFULSWLRQ RIPHGLFDO LPDJH LQIRUPDWLR@ROXPH PD\ UHSUHVHQW D VHW RI ' G\QDPLF LPDJHV
7KH JOREDO PRGHO DOORZV WKH UHSUHVHRWBWIERQ SRIRMHFWLRQV RU D ' YROXPH HDFK RQH
GLIIHUHQW LPDJH PRGDOLWLHV LQWHJUDWIRQ/KRVSHRHVF DWWULEXWHV

PRGDOLWLHV LQ D VDPH VWXG\ LQYHVWLJIDWLRQ RI VLPLODU

3DWLHQW(Yhu WV (YHQW
T‘ & e
3DWLHQW Z%

i

3HUIRUPHG3URFHGX' 'H S5HVXOWV

JUDPH2I5HIHUHQF

’ ,PDJHGWXG} ,PDJHGWXG\SHSRTJW ’ 6HULHV5HSI’TUW

6HULHV2I,PDJH

,PDJHLFRP 'DWD1'

T

$FTXLVLWLRQ,PDPJ| 3URFHVVHG'DWD

b
| |

&XUYH 2YHUOD\ 3URFHVVHG,PDJH

)LIXUH OHGLFDO ,PDJH ,QIRUPDWLRQ ORGHO



&RQFOXVLRQV $UFKLYLQJ DQG UHWULHYLQJ ORQJ WHUP
FLQHDQJLRJUDSKLF LPDJHV LGURBHERSLQIV

7KH SURSRVHG PRGHO DOORZV WKH UHSUHVRZRPEXRGIRI LQ &DUGLRORJ\

DQ\ PHGLFDO GRFXPHQW DV ZHOO DV SURFHGXUHV

JXLGHOLQHV DQG FOLQLFDO REVHUYDWLRQV 2EMHEKH ODQDJHPHQW  *URXS

FRQVWUXFWLRQ Rl WKH 3$&6 +& ,QIRUPDWLRQABRGBHO23 6SHFLILFDWLRQ

VHYHUDO VWDQGDUGV ZHUH VWXGLHG DQG KVKWSUHYX®WLANJ FRUED FRUED2EWREMUIPO

PRGHO UHIOHFWY WKH EHVW LGHDV RIMWKRVH VWDQGDUGYV :

VWURQJO\ EHOLHYH WKDW WKH XVH RI QRQ SURSULHWDU\

VWDQGDUGV LV WKH SDWK WKDW ZLOO PDNH WAHD@MRWRQDFGHYHQ +/ 9HUVLRQ

3DWLHQW 5HFRUG D UHDOLWA 7KH SURSRVHG GSSSURBFERVLRQ

EDVHG RQ VWDQGDUGV VXFK DV &25%$PHG

VSHFLILFDWLRQV ',&20 DQG ;0/ &1 7HFKQLFDO &RPPLWWHH IRU +HDOWK

&XUUHQWO\ WKH PRGHO DQG WKH VHUYLFHV VDWW PRAEMMS 227 FHQWE  RUJ
WKH 3$&6 +& DUFKLWHFWXUH DUH EHLQJ LPSOHPHQWHG

7KH 3DWLHQW ,GHQWLILFDWLRQ 6HUYLFH ZD\2 W ORARPIHPHQW *URXR25%$PHG
LPSOHPHQWHG VHUYLFH DQG LW KDV EHH®OWABPUH RPDLQ 6SHFLIBDRHRQV
H[SHULPHQWDOO\ LQ RWKHUV VIVWHPV LQ S+4BoRPI RUJ FIL ELQ GRFIRUPDO

,QVWLWXWH RI 6mR 3DXOR 7KH LPSOHPHQWH®ESGHUYLFHV

DUH EHLQJ PDGH DYDLODEOH WR WKH LQVWLWXWLRQ VIVWHPV

DV WKH\ DUH EHLQJ FUHDWHG 7KLV DSSURDFK SEGFLYW wRHBDGURQLIDomR GR 5HILVWUR &OtQLFR
LQWURGXFWLRQ RI D FXOWXUH Rl XWBYL]DWLRQ RI V&%@%EQWR (VVHQFLDO GH ,QIRUPDO}HV GR
LQ GLVWULEXWHG REMHFWV DQG FRPSRQHQWRURQWKKER»&RYD . QWHIUDOomR GD ,QIRUPDomR HP
EDFNJURXQG ZLOO EH IXQGDPHQWDO LQ WKH IR RRXFIQWR  35&  35&

ZH FKDQJH WR D IXOO\ GLVWULEXWHG lRE

DUFKLWHFWXUPUH QRZ LQ WKH SURFHVV RVS IWS GDWDVXVJRY EU SUF5HFB LS

LPSOHPHQWLQJ WKH RWKHUV VHUYLFHV RI WKH 3$&6 +&
$UFKLWHFWXUH 2EMHFW  ODQDJHPHQW  *URXS

3HUVRQ 3DWLHQW ,GHQWLILFDYWHRIXBKHUYLFH
$ YHU\ LPSRUWDQW SDUW RI WKH 3%$&6 +& 3URMHFWAMyYS 777 RPJ RUJ SXE GREV FRUEDPHG

WKH FRQWH[WXDO LPDJH YLHZHU 7KH YLHZHUURXVW
DQDO\JH WKH KDUGZDUH DQG LPDJH FRQWH[W WR SODFH

WKH DSSURSULDWHGWHRROV | 2EMHFW 0DQDJHPHQW *URXS &OLQLFDO
DOJRULWKPV PRGHOV WR WKH DQDOWLV )RUFHPASOHWAIRQ SFEHVV 6HUYLEH JLODO

D SK\VLFLDQ LV DQDOWLQJ D FDWKHWHUL]DWLBRQHMRAH RED KWWS 777 RPJ RUJ EJL
SDWLHQW WKH FRQWH[WXDO YLHZHU YKRXOGR X A BIREWEHG

SK\WLFLDQ WKDW KH VKH FRXOG VHH RWKHU VLPLODU LPDJHV

IURP RWKHU SDWLHQWV $OVR LI WKH SK\VLFLDQIERREXWHIBODIHPHOW *URXS &OLQLFDO

LV XQDEOH WR VKRZ WKH LPDJH EHFDXVH RI KipJ&ZDEEHVY  6HUYLFH  5HYLVHG  6XEPLVVLRQ
OLPLWDWLRQV WKH FRQWH[WXDO YLHZNU VKR¥EGXBINVHFW WK kwws zzz RPJ RUJ FJL

DQG ZDUQ WKH SKWLFLDQ ,Q WKH VDPH ZD\ ELIQMfit"FRUEDPHG
SK\LFLDQ LV DQDO\LQJ D SRVW VXUJHU\ LPDJH WKH

YLHZHU VKRXOG 3UHPHPEHU" WKH SK\VLFLDQ RIgWKiHWwW ODQDJHPHQW *URXS /H[LFRQ

HILVWHQFH RI D SUH VXUJHU\ LPDJH RI WKHxWPRH6HUWLE KWWS ZZZ RPJRUJFJL
SDWLHQW 7KH LPSOHPHQWDWLRQ RI WKLVEFRRQWHIWYPE0 SGl

YLHZHU UHTXLUHV WKH PRGHOLQJ RI WKH LPDJH FRQWH[W

7KLV PRGHO LV FXUUHQWO\ EHLQJ GHYHORSHG EBRHKHRUWLXP ((WHQVLEOH ODUNXS
3$&6 +& 3URMHFW WHDP DQG VKRXOG EH EDYhi§RH -0/ YHEUXDU\
GDWD DYDLODEOH LQ WKH LQIRUPDWLRQ PRGH@QyWS z7ZZ Z RUJ 75 5(& [PO
*$00$ ( HW DO 'HVLIQ 3DWWHUQV
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$XWKRUVY %LRIJUDSKLFDO ,QIRUPDWLRQ

)DELDQH %L]JLQHOOD 1DUGRQ KDV D 06F GHJUHH LQ
&RPSXWHU 6FLHQFH DQG ZRUNV DV D V\VWHP DQDO\WW DW
WKH 5HVHDUFK DQG 'HYHORSPHQW *URXS RI WKH +HDUW
,QVWLWXWH RI 6mR 3DXOR 6KH LV FXUUHQWO\ ZRUNLQJ RQ
LQWHJUDWLRQ RI KHWHURJHQHRXV LQIRUPDWLRQ V\VWHPV
DQG GRLQJ KHU 3K' WKHVHV RQ FOLQLFDO GHFLVLRQ
VXSSRUW V\VWHPV

ODULQD GH 6i 5SHEHOR KDV D 06F LQ 3K\VLFV DW
8QLYHUVLW\ RI 6DR 3DXOR &XUUHQWO\ VKH LV GRLQJ

3K' LQ %LRPHGLFDO (QJLQHHULQJ DW 6WDWH 8QLYHUVLW\

RI &DPSLQDV DQG ZRUNLQJ DV 6\WWHP $QDO\WW DW
5HVHDUFK DQG 'HYHORSPHQW *URXS 'LYLVLRQ RI
,QIRUPDWLFV +HDUW ,QVWLWXWH 5HVHDUFK LQWHUHVWV
LQFOXGH &OLQLFDO ,QIRUPDWLRQ ORGHOLQJ DQG OHGLFDO
,PDJH 3URFHVVLQJ

6pPUJLR 6KLIXHPL )XUXLH LV DQ HOHFWURQLFV HQJLQHHU
06F LQ %LRPHGLFDO (QJLQHHULQJ DQG 3K' LQ
(OHFWURQLFV 6\WWHPV +H LV FXUUHQWO\ KHDG RI
5HVHDUFK DQG 'HYHORSPHQW *URXS RI 'LYLVLRQ RI
,QIRUPDWLFV DW +HDUW ,QVWLWXWH * 8QLYHUVLW\ RI 6mR
3DXOR +LV DUHDV RI LQWHUHVW LQFOXGH PHGLFDO LPDJH
SURFHVVLQJ ELRORJLFDO VLIQDO SURFHVVLQJ 3$&6 DQG
7HOHPHGLFLQH

JLQFROQ $ ORXUD -U 3K' 8QLYHUVLW\ Rl /RQGRQ

LV FXUUHQWO\ GLUHFWRU RI WKH +HDOWKFDUH
9HUWLFDO RI 2UDFOH %UDJLO +LV DUHDV Rl LQWHUHVW
LQFOXGH %LRORJLFDO 6LJQDO 3URFHVVLQJ ,PDJH
3URFHVVLQJ OHGLFDO ,QIRUPDWLFV DQG ,QIRUPDWLRQ
6\WVWHPV ORGHOLQJ



