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7KH 6SHHFK 6\QWKHVLV (QYLURQPHQW

DQG 3DUDPHWULF 0RGHOLQJ RI &RDUWLFXODWLRQ

0LNRáDM :\S\FK

6WXGHQW LQ WKH

)DFXOW\ RI 0DWKHPDWLFV DQG &RPSXWHU 6FLHQFH

$GDP 0LFNLHZLF] 8QLYHUVLW\

0DWHMNL �����

������ 3R]QD�� 3RODQG
Z\S\FK#DPX�HGX�SO

$EVWUDFW

$ JHQHUDO GHVFULSWLRQ RI WKH HQYLURQPHQW IRU VSHHFK

SURFHVVLQJ FDOOHG 6/23( LV SUHVHQWHG� 7KH PDLQ DUHD RI

DSSOLFDWLRQ RI WKH 6/23( HQYLURQPHQW LV PLG DQG ORZ�OHYHO

VSHHFK V\QWKHVLV ± WKH DUHD EHWZHHQ SURVRG\ PRGHOLQJ DQG D

VSHHFK ZDYHIRUP JHQHUDWLRQ� 7KH ILQDO SDUW RI WKH DUWLFOH

GHVFULEHV WKH LGHD RI REWDLQLQJ D VWULFW SDUDPHWULF IRUP RI WKH

XWWHUDQFH IURP WKH VWULQJ RI SKRQHV DQG SURVRGLF LQIRUPDWLRQ

LPSOHPHQWHG RQ WKH EDVLV RI 6/23(�

�� ,QWURGXFWLRQ

7KH VWDWH�RI�DUW VSHHFK V\QWKHVLV V\VWHPV WDNH DGYDQWDJH RI

YDULRXV LQIRUPDWLRQ UHWULHYDO WHFKQLTXHV� 776 V\VWHP

LPSOHPHQWDWLRQ LV RIWHQ D FRPELQDWLRQ RI WUDLQDEOH PRGHOV

VXFK DV +00� $11 RU &$57 DQG D VHW RI KHXULVWLF UXOHV

LPSOHPHQWHG E\ KXPDQ H[SHUWV� $Q LPSRUWDQW VWDJH LQ WKH

SURFHVV RI FUHDWLRQ DQ HIILFLHQW 776 LV SXWWLQJ DOO WKH ZRUNLQJ

SDUWV RI WKH V\VWHP WRJHWKHU�

,W LV GHVLUDEOH WR HQFDSVXODWH V\VWHP PRGXOHV LQ RUGHU WR

HOLPLQDWH FRPSOH[ LQWHUDFWLRQV DQG WR HQDEOH LQGHSHQGHQW

HYROXWLRQ RI HDFK PRGXOH� +RZHYHU� EHIRUH VXFK

PRGXODUL]DWLRQ� LW LV QHFHVVDU\ WR PDNH D GHFLVLRQ DERXW WKH

V\VWHP DUFKLWHFWXUH LQ RUGHU WR GHILQH LQWHUIDFH RI WKH

PRGXOHV�

7KH PRVW SRSXODU DUFKLWHFWXUH RI HDUO\ VRIWZDUH 776

V\VWHPV ZDV D VHULDO DUFKLWHFWXUH �ZLWK DQ LPSUHVVLYH

H[DPSOH RI 0,7DON LQ >�@�� ,Q VHULDO DUFKLWHFWXUH� FRQVHFXWLYH

PRGXOHV SURFHVV GDWD RQH DIWHU DQRWKHU LQ RUGHU WR FRQYHUW WKH

LQSXW RI WKH ILUVW PRGXOH LQ D VHTXHQFH WR WKH RXWSXW RI WKH

ODVW PRGXOH LQ WKH VHTXHQFH� 7KH PDLQ GLVDGYDQWDJH RI WKH

VHULDO DSSURDFK LV WKH QHHG RI GHILQLQJ LQGHSHQGHQW

FRPPXQLFDWLRQ SURWRFROV EHWZHHQ DOO WKH FRQVHFXWLYH

PRGXOHV� 7KH QXPEHU RI SURWRFROV OLPLWV UHXVDELOLW\ RI WKH

PRGXOHV� PDNHV WKH H[SHULPHQWV ZLWK H[LVWLQJ RU QHZ

PRGXOHV PRUH GLIILFXOW DQG LQFUHDVHV WKH RYHUDOO UHVRXUFH

FRQVXPSWLRQ RI WKH 776 V\VWHP�

$ JRRG VROXWLRQ IRU WKH SUREOHP RXWOLQHG DERYH LV WR

GHVLJQ D VSHFLDOL]HG LQIRUPDWLRQ DUFKLWHFWXUH WKDW ZRXOG

GHILQH PRGXOH LQWHUIDFH VWDQGDUGV� JOREDO GDWD VWUXFWXUHV DQG

WKDW ZRXOG DOORZ D FRQWURO RYHU GDWD SURFHVVLQJ� 0DQ\

H[DPSOHV RI VXFK DUFKLWHFWXUHV FDQ EH IRXQG LQ WKH OLWHUDWXUH

VLQFH PLG ��¶V �VHH >�@� >�@� >�@� >�@�� 2QH RI WKH EHQHILWV RI

VXFK ZRUNV LV D VHW RI GHVLJQ FRQVLGHUDWLRQV IRU JHQHUDO 776

HQYLURQPHQW�

7KH IXUWKHU SDUW RI WKLV DUWLFOH SUHVHQWV D 776

HQYLURQPHQW SURSRVHG E\ WKH DXWKRU ZLWK DQ H[DPSOH

DSSOLFDWLRQ IRU IRUPDQW WUDMHFWRU\ PRGHOLQJ WKDW ZRXOG FRSH

ZLWK FRDUWLFXODWLRQ SKHQRPHQRQ�

�� 6/23( ± DQ HQYLURQPHQW IRU 776

6/23( �6SRNHQ /DQJXDJH 2EMHFW 3URFHVVLQJ (QYLURQPHQW� LV

D VRIWZDUH HQYLURQPHQW GHVLJQHG IRU GHDOLQJ ZLWK GDWD

SURFHVVLQJ LQ WKH 776 WHFKQRORJ\� 7KH NH\ IHDWXUHV RI 6/23(

DUH�

x 3URFHVVLQJ GDWD RQ PDQ\ OHYHOV �IURP WKH WH[WXDO LQSXW WR

VSHHFK ZDYHIRUP UHSUHVHQWDWLRQ� ZLWK WKH XVH RI WKH VDPH

GDWD VWUXFWXUHV�

x 2EMHFW�EDVHG VFULSWLQJ LQWHUSUHWHG ODQJXDJH WKDW FRQWDLQV

GHFODUDWLYH DQG IXQFWLRQDO FRQVWUXFWV� 7KH ODQJXDJH

LPSOHPHQWV JDUEDJH FROOHFWLRQ DQG REMHFW SHUVLVWHQFH�

([SUHVVLRQV RI WKH ODQJXDJH FDQ FRQVWLWXWH D SURFHVVLQJ

SDWK �LQ LPSHUDWLYH ZD\� DV ZHOO DV FDQ VHUYH DV D VHW RI

GHFODUDWLYH VWDWHPHQWV�

x 6SHFLDOL]HG LQWHUQDO GDWD VWUXFWXUHV� H�J� DQ REMHFW

GHVLJQHG IRU VWDWLVWLFDO WUDMHFWRU\ PRGHOLQJ�

x %XLOW�LQ PRGXOHV �FDOOHG FRPSRQHQWV� IRU SDWWHUQ

PDWFKLQJ DQG VSHFLDOL]HG KHXULVWLF SURFHVVLQJ WHFKQLTXHV�

x ,QWHJUDWHG 'HYHORSPHQW (QYLURQPHQW WKDW IDFLOLWDWHV

JUDSKLFDO HGLWLRQ RI WKH GDWD VWUXFWXUHV�

x ([SDQGDELOLW\� 7KH XVH RI 8QLI\LQJ 0RGHOLQJ /DQJXDJH

WHFKQRORJ\ DV D GHVLJQLQJ WRRO VKRXOG IDFLOLWDWH IXUWKHU

LPSURYHPHQWV�

x 3RUWDELOLW\� &XUUHQW LPSOHPHQWDWLRQ ZRUNV XQGHU

:LQGRZV RSHUDWLRQ V\VWHP EXW WKH LQWHUQDO DUFKLWHFWXUH RI

6/23( LV LPSOHPHQWHG LQ IXOO\ SRUWDEOH &�� FRGH �IURP

WKH REYLRXV UHDVRQ WKLV GRHV QRW DSSO\ WR WKH JUDSKLFDO

VKHOO RI WKH ,'( WKDW ZDV LPSOHPHQWHG XQGHU

&�� %XLOGHU��

x $XWRPDWLF GHSOR\LQJ� 2QH RI WKH 6/23( GHVLJQ

FRQVLGHUDWLRQV ZDV WR VXSSRUW ERWK WKH SURFHVV RI

GHYHORSLQJ D VSHHFK WHFKQRORJ\ V\VWHP �FXUUHQWO\ WKH SDUW

RI 776 V\VWHP� DQG JHQHUDWLQJ VWDQGDORQH H[HFXWDEOH

SURJUDP� 7KH V\VWHP LV SODQQHG WR EH HTXLSSHG ZLWK WKH

6/23( VFULSW WR D &�� WUDQVODWRU�

7KH 6/23( V\VWHP ZDV WR D FHUWDLQ H[WHQW LQIOXHQFHG E\

RWKHU H[LVWLQJ VSHHFK SURFHVVLQJ SODWIRUPV �H�J� 'HOWD >�@ RU

)HVWLYDO >�@� DV ZHOO DV E\ PRUH JHQHUDO DSSURDFKHV WR GDWD

SURFHVVLQJ �3UDDW� 0$7/$%� DQG FRPSXWHU ODQJXDJHV �VXFK

DV &��� /,63� 6PDOO7DON� 3URORJ� 3\WKRQ DQG -DYD�� ,W VKRXOG

 Eurospeech 2001 - Scandinavia

10
.2

14
37

/E
ur

os
pe

ec
h.

20
01

-5
42



 Eurospeech 2001 - Scandinavia

EH PHQWLRQHG KRZHYHU� WKDW WKH DXWKRU ODUJHO\ UHOLHG RQ KLV

RZQ LGHDV LQ RUGHU WR QRW GXSOLFDWH WKH H[LVWLQJ VROXWLRQV�

���� 7KH VFULSW ODQJXDJH

$V LW ZDV SRLQWHG RXW SUHYLRXVO\� 6/23( FRQWDLQV VSHFLDOL]HG

GDWD VWUXFWXUHV DQG WKH DELOLW\ WR FRPELQH WKHP LQWR DEVWUDFW

GDWD VWUXFWXUHV ZLWK WKH VSHFLDOL]HG LQWHUSUHWHG KLJK�OHYHO

VFULSW ODQJXDJH� 7KLV IHDWXUH HQDEOHV 6/23( XVHUV WR EXLOG

GDWD PRGHOV DQG WR FXVWRPL]H SURFHVVLQJ DOJRULWKPV SURYLGHG

E\ WKH V\VWHP ZLWKRXW PRGLI\LQJ WKH VRXUFH &�� FRGH�

2QH RI WKH PRVW FKDUDFWHULVWLF 6/23( GDWD VWUXFWXUHV LV

Q�FRQWRXU ² REMHFW WKDW GHILQHV SURSHUWLHV RI WKH

Q�GLPHQVLRQDO WUDMHFWRU\ RI D VWRFKDVWLF SURFHVV ZLWK D

GLVWLQJXLVKHG WLPH GLPHQVLRQ� 7KH Q�FRQWRXU FRQVLVWV RI

QRGHV� HDFK FRQWDLQLQJ D SRLQW ORFDWLRQ DQG DQ DGGLWLRQDO

SDUDPHWHU FKDUDFWHUL]LQJ WKH GHJUHH RI FRQFHQWUDWLRQ RI WKH

WUDMHFWRULHV DURXQG WKH SRLQW� Q�FRQWRXU FDQ EH XVHG IRU

HIILFLHQW SURFHVVLQJ RI D SDUDPHWULF VSHHFK GHVFULSWLRQV�

7KH VFULSW ODQJXDJH GHOLYHUV DOVR VRPH VWDQGDUG GDWD

VWUXFWXUHV �QXPEHU� VWULQJ� OLVW� PDS� HWF�� DQG DOJRULWKPV

�VRUWLQJ� VHDUFKLQJ� HWF���

���� &RPSRQHQWV

$SDUW IURP VRPH EXLOW�LQ GDWD W\SHV� 6/23( FRQWDLQV D VHW RI

FRPSRQHQWV ± REMHFWV GHILQHG LQ &�� LQ D FHUWDLQ ZD\ DQG

OLQNHG ZLWK WKH FRUH FRGH� &XUUHQWO\ WKHVH DUH�

�� &RQWH[W 7UDQVFULEHU ± D FRPSRQHQW IRU SDWWHUQ

PDWFKLQJ�

�� 7UDFNHU ± D FRPSRQHQW IRU REWDLQLQJ WKH VWULFW

WUDMHFWRU\ RI VRPH SDUDPHWHU RQ WKH EDVLV RI WKH

�IX]]\� Q�FRQWRXUV VHTXHQFH�

�� 2)6 �2EMHFW )RUPDQW 6\QWKHVLV� ± WKH

LPSOHPHQWDWLRQ RI WKH .ODWW IRUPDQW VSHHFK

V\QWKHVL]HU �>�@��

�� 5XOH GULYHQ /76 �/HWWHU�WR�6RXQG� PRGXOH ZLWK

IRUPDO UXOHV IRU 3ROLVK �>�@��

�� $11 �$UWLILFLDO 1HXUDO 1HWZRUN�� FXUUHQWO\ EDVHG RQ

WKH )HHG�)RUZDUG PRGHO ZLWK WKH 4XLFN3URS WUDLQLQJ

DOJRULWKP�

���� .QRZOHGJH ORFDWLRQ

6/23( VXSSRUWV WKUHH ZD\V RI GHILQLQJ D GDWD SURFHVVLQJ

PRGHO�

�� .QRZOHGJH VWRUHG DV WDJV LQ D GDWDEDVH FRQWDLQLQJ

IUDJPHQWV RI WKH XWWHUDQFHV� 7KH VL]H RI VXFK D

GDWDEDVH FDQ YDU\ VLJQLILFDQWO\ GHSHQGLQJ RQ WKH

TXDOLW\ RI VHJPHQWDWLRQ RU WKH H[WHQW RI VHJPHQW

GHVFULSWLRQ�

�� .QRZOHGJH VWRUHG DV KHXULVWLF UXOHV GHILQHG �LQ D

GHFODUDWLYH RU LPSHUDWLYH ZD\� LQ WKH VFULSW ODQJXDJH

H[SUHVVLRQV�

�� .QRZOHGJH JDWKHUHG DV WKH LQWHUQDO GDWD RI

FRPSRQHQWV� H� J� DV ZHLJKWV LQ WKH $11 FRPSRQHQW�

7KH UDWLR RI WKH PRGHO¶V VWRUDJH LQ WKH SDUWLFXODU SDUWV RI

WKH V\VWHP GHSHQGV PDLQO\ RQ 6/23( XVHUV¶ LQYHQWLRQ� ,W LV

SRVVLEOH WR FUHDWH D IXOO\ KHXULVWLF� UXOH�GULYHQ SKRQH�WR�

ZDYHIRUP V\VWHP �FRPSDUDEOH ZLWK VRPH ROG VW\OH IRUPDQW

VSHHFK V\QWKHVL]HUV� DV ZHOO DV D V\VWHP EDVHG RQ D WDJJHG

GDWDEDVH RI VSHHFK VHJPHQWV DQG UHO\LQJ RQ UHWULHYDO DELOLWLHV

RI WKH V\VWHP�

���� 3DWWHUQ UHFRJQLWLRQ

2QH RI WKH PDLQ SXUSRVHV RI 6/23( LV WR SURYLGH UHVHDUFKHUV

ZLWK DQ HQYLURQPHQW IRU WHVWLQJ DQG OHDUQLQJ QHZ SDWWHUQ

UHFRJQLWLRQ PHWKRGV� 7KH V\VWHP VXSSRUWV WZR JHQHUDO

PHWKRGV RI SDWWHUQ UHFRJQLWLRQ�

�� 5XOH GULYHQ �DOVR GHFODUDWLYH� SDWWHUQ UHFRJQLWLRQ� H�J�

UHJXODU H[SUHVVLRQ PDWFKLQJ�

�� 3DWWHUQ UHFRJQLWLRQ ZLWK WKH XVH RI VSHFLDOL]HG�

WUDLQDEOH FRPSRQHQWV �VHH �����

�� &RDUWLFXODWLRQ ZLWK 6/23(

2QH RI WKH PRVW LPSRUWDQW SUREOHPV LQ VSHHFK V\QWKHVLV LV WR

SURSHUO\ HOLPLQDWH GLVFRQWLQXLWLHV DIWHU WKH VSHHFK

UHSUHVHQWDWLRQ LV FRQYHUWHG IURP D GLVFUHWH VHTXHQFH RI

VHJPHQWV LQWR FRQWLQXRXV DFRXVWLF SDUDPHWHUV� 7KH SUREOHP

FDQ EH VROYHG LQ WKH IROORZLQJ ZD\V�

D� &UHDWLRQ RI WKH PRVW DFFXUDWH SV\FKRORJLFDO� DFRXVWLF

RU SK\VLRORJLFDO PRGHO RI VSHHFK SURGXFWLRQ L�H�

VSHHFK SURGXFWLRQ PRGHOLQJ�

E� $YRLGLQJ WKH SUREOHP E\ XVLQJ VSHFLDOL]HG '63

DOJRULWKPV �ZKLFK QHHG QRW EH FRQQHFWHG ZLWK DQ\

VSHHFK SURGXFWLRQ PRGHO� LQ RUGHU WR JHQHUDWH VPRRWK

WUDQVLWLRQV EHWZHHQ FRQVHFXWLYH VSHHFK VHJPHQWV�

,W VHHPV WKDW WKH XOWLPDWH PRGHOLQJ VROXWLRQ WR WKH SUREOHP

�VHHPLQJO\ DUWLFXODWRU\ V\QWKHVLV� ZLOO UHTXLUH DQ HQRUPRXVO\

FRPSOH[ PRGHO ZKRVH HFRQRPLFV UHPDLQ TXHVWLRQDEOH�

7KH IXUWKHU VHFWLRQV ZLOO EH GHYRWHG WR FRDUWLFXODWLRQ

PRGHOLQJ EDVHG RQ WKH UHVRXUFHV RI WKH 6/23( HQYLURQPHQW�

7KH GHVFULEHG VROXWLRQ WDNHV DV DQ LQSXW D IHDWXUH VWUXFWXUH

RI DQ XWWHUDQFH� ,W LV DVVXPHG WKDW DQ LQSXW IHDWXUH VWUXFWXUH

FRQWDLQV SKRQH FRGHV DQG SURVRG\ PDUNHUV� 7KHQ� WKH

SUHVHQWHG VROXWLRQ JLYHV D VWULFW� FRQWLQXRXV SDUDPHWULF

UHSUHVHQWDWLRQ RI WKH XWWHUDQFH DV DQ RXWSXW�

���� *HQHUDO FRQFHSWV

$W WKH YHU\ JHQHUDO OHYHO WKH SUHVHQWHG PRGHO FDQ EH VHHQ DV

DQ DSSURDFK RI ERWK SDUDPHWULF DQG FRQFDWHQDWLYH FKDUDFWHU�

7KH SURSRVHG VROXWLRQ FRQVLVWV RI WKUHH SDUWV�

�� $ GDWDEDVH RI SDUDPHWUL]HG VSHHFK VHJPHQWV RI

YDULDEOH OHQJWK �GHVFULEHG LQ �����

�� $ &RQWH[W 7UDQVFULEHU FRPSRQHQW ZKLFK LV DEOH WR

VHDUFK WKH GDWDEDVH IRU WKH EHVW ILWWLQJ VSHHFK

VHJPHQW LQ WKH FXUUHQW FRQWH[W �GHVFULEHG LQ �����

�� $ 7UDFNHU FRPSRQHQW WKDW GHWHUPLQHV D VPRRWK

SDUDPHWHU WUDMHFWRU\ ZKHUH GLVFRQWLQXLWLHV RFFXU

�GHVFULEHG LQ �����

���� 7KH GDWDEDVH

7KH GDWDEDVH SDUW RI WKH SUHVHQWHG FRDUWLFXODWLRQ PRGHO

FRQWDLQV SDUDPHWUL]HG VSHHFK VHJPHQWV �L�H� SKRQHV�

GLSKRQHV� WULSKRQHV�� 7KH VSHHFK VHJPHQWV DUH VWRUHG LQ WKH

IRUP RI GDWD VWUXFWXUHV GHILQHG LQ WKH 6/23( VFULSW ODQJXDJH�

7KH GDWD VWUXFWXUHV FRQWDLQ SDUDPHWULF DFRXVWLFDO

UHSUHVHQWDWLRQ �IRUPDQWV� JORWWDO VRXUFH� HWF�� DV ZHOO DV

VXSSOHPHQWDU\ OLQJXLVWLF LQIRUPDWLRQ �VWUHVV� SRVLWLRQ� HWF���

7KH 6/23( VFULSW HQDEOHV WR RUJDQL]H LQIRUPDWLRQ LQ WKH
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IRUP RI IHDWXUH VWUXFWXUHV FRQWDLQLQJ Q�FRQWRXUV ZLWK

SDUDPHWULF GDWD� ,W¶V GHVLUDEOH WR VWRUH DW OHDVW DOO WKH SKRQHV

XVHG LQ WKH QDWXUDO ODQJXDJH WKH PRGHO LV IRU�

$Q LPSRUWDQW WUDLW RI Q�FRQWRXU LV WKDW LW VWRUHV IX]]\

SDUDPHWHU WUDMHFWRU\� ZKLFK LV H[SHFWHG WR EH DQ DSSUR[LPDWH

UHSUHVHQWDWLRQ RI WKH SDUDPHWHU WUDMHFWRU\�

7KHUH DUH PDQ\ SUREOHPV FRQQHFWHG ZLWK WKH SUHSDUDWLRQ

RI VXFK D GDWDEDVH� &XUUHQWO\ LW LV DVVXPHG WKDW WKH GDWDEDVH

KDV EHHQ SUHSDUHG E\ DQ H[SHUW� 2QH RI WKH DLPV RI

GHYHORSLQJ 6/23( LV WR FUHDWH DOJRULWKPV ZKLFK ZRXOG EXLOG

D GDWDEDVH RI WKH GHVLUHG VL]H IURP D JLYHQ VSHHFK FRUSXV�

���� 6HDUFKLQJ IRU WKH EHVW ILWWLQJ VHJPHQW

$W WKH ILUVW VWDJH RI FRQYHUWLQJ LQSXW GDWD LQWR WKH VWULFW

SDUDPHWULF FRXQWHUSDUW� WKH &RQWH[W 7UDQVFULEHU PRGXOH

VHDUFKHV IRU WKH ORZ�OHYHO �SDUDPHWULF� LQIRUPDWLRQ LQ WKH

GDWDEDVH� 7KLV SURFHGXUH LV D GDWD GULYHQ DSSURDFK ± WKH UROH

RI WKH XVHU LV OLPLWHG WR GHILQLQJ PHWULF IXQFWLRQV RQ VSHHFK

VHJPHQWV� $OO WKH VXEVHTXHQW VHJPHQW VHDUFKLQJ LV GRQH

DXWRPDWLFDOO\ LQ RUGHU WR PLQLPL]H WKH RYHUDOO FRVW GHILQHG RQ

WKH EDVLV RI WKH JLYHQ PHWULF IXQFWLRQV� (YHQ WKH RSWLPDO

VHOHFWLRQ RI VHJPHQWV IURP WKH GDWDEDVH GRHV QRW DVVXUH

VXIILFLHQW TXDOLW\� ZKLFK ODUJHO\ GHSHQGV RQ WKH GDWDEDVH VL]H

DQG TXDOLW\�

$IWHU WKH DSSURSULDWH VSHHFK VHJPHQWV DUH VHOHFWHG IURP

WKH GDWDEDVH� WKH LQIRUPDWLRQ LV WUDQVIHUUHG LQWR WKH LQSXW

IHDWXUH VWUXFWXUH� ,Q DGGLWLRQ� WUDQVIHU UXOHV KDYH WR PRGLI\

SLWFK DQG GXUDWLRQ� ZKLFK LV GRQH GXULQJ WKH LQIRUPDWLRQ

WUDQVIHU�

���� 3DUDPHWHU VPRRWKLQJ

,Q WKH ILQDO GDWD SURFHVVLQJ VWDJH WKH FDOFXODWLRQ RI WKH VWULFW

SDUDPHWHU WUDMHFWRULHV RFFXUV� $SSUR[LPDWH SDUDPHWHU

WUDMHFWRULHV VWRUHG LQ WKH GDWDEDVH LQ WKH IRUP RI Q�FRQWRXUV

FDQ EH FRQFUHWL]HG QRZ�

7KH WDVN RI GHWHUPLQDWLRQ RI SDUDPHWHUV WUDMHFWRULHV LV

GRQH E\ D VSHFLDOL]HG FRPSRQHQW FDOOHG 7UDFNHU� $OJRULWKPV

LPSOHPHQWHG LQ WKH 7UDFNHU FRPSRQHQW GHWHUPLQH YDOXHV RI

WKH SDUDPHWHUV DW HDFK WLPH SRLQW �ZLWKLQ FHUWDLQ UDQJH� RQ

WKH EDVLV RI LQIRUPDWLRQ LQFOXGHG LQ WKH DSSURSULDWH

Q�FRQWRXU DV ZHOO DV WKH KHXULVWLF IXQFWLRQ I� 7KH UROH RI I LV

WR VLPXODWH SK\VLFDO FRQVWUDLQWV RI WKH VSHHFK SURGXFWLRQ

PHFKDQLVP� H�J� E\ PHDQV RI FRQVWULFWLRQ RQ SDUDPHWHUV

GLIIHUHQWLDOV�

���� 5HVXOWV

$OO WKH V\VWHP FRPSRQHQWV DUH EHLQJ WHVWHG QRZ DQG WKH

SURWRW\SH GDWDEDVH KDV EHHQ FROOHFWHG IRU 3ROLVK� 7KH

SULPDU\ UHVXOWV DUH SURPLVLQJ DQG VRPH IXUWKHU ZRUN LV

SODQQHG�

�� 6XPPDU\

7KH 6/23( HQYLURQPHQW LV D V\VWHP GHVLJQHG IRU VSHHFK

SURFHVVLQJ ZLWK D VSHFLDO UHJDUG IRU WUDLQDEOH PRGHOV� GDWD�

GULYHQ DQG GHFODUDWLYH DSSURDFKHV� 6/23( LV HTXLSSHG ZLWK

DQ LQWHUSUHWHG VFULSW ODQJXDJH DQG EXLOW�LQ VSHFLDOL]HG REMHFWV

FDOOHG FRPSRQHQWV� 'DWD SURFHVVLQJ FDQ EH SHUIRUPHG RQ

PDQ\ OHYHOV� IURP WKH DEVWUDFW OLQJXLVWLF OHYHO WR VLJQDO

SURFHVVLQJ� $V D GHPRQVWUDWLRQ RI WKH V\VWHP H[SUHVVLYHQHVV

WKH FRDUWLFXODWLRQ LQ SDUDPHWULF VSHHFK UHSUHVHQWDWLRQ

SUREOHP VROYLQJ ZDV GHVFULEHG�

$ JUHDWHU IRFXV RQ 6/23( LV LQWHQGHG LQ WKH QHDU

IXWXUH LQ RUGHU WR REWDLQ D SURVRG\ PRGHO IRU 3ROLVK�

�� 5HIHUHQFHV

>�@ $OOHQ� -�� +XQQLFXWW� 0� 6�� .ODWW� '�� )URP WH[W WR

VSHHFK� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH� �����

>�@ %ODFN� $� :�� 7D\ORU� 3� &DOH\� 5�� 7KH )HVWLYDO 6SHHFK

6\QWKHVLV 6\VWHP 'RFXPHQWDWLRQ� �����

>�@ +DQLND� -�� (SRV 'RFXPHQWDWLRQ�

KWWS���HSRV�XUH�FDV�F]�HSRV�KWPO� �����

>�@ +DUGFDVWOH� :� -�� +HZOHWW� 1�� &RDUWLFXODWLRQ�

&DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH� �����

>�@ ,OHV� -�� 2)6± 2EMHFW )RUPDQW 6\QWKHVLV 'RFXPHQWDWLRQ�

KWWS���ZZZ�FV�EKDP�DF�XN�aMSL�NODWW����KWPO� �����

>�@ 7D\ORU� 3�� %ODFN� $�� &DOH\� 5�� ³7KH DUFKLWHFWXUH RI WKH
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