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:RUNLQJ *URXS �:*� � RI WKH &267��� $FWLRQ ´6SHDNHU 5HFRJQLWLRQ LQ 7HOHSKRQ\µ KDV GHDOW ZLWK

GDWDEDVHV IRU VSHDNHU UHFRJQLWLRQ� 7KH SUHVHQW ILQDO UHSRUW JLYHV DQ RYHUYLHZ RI WKH DFWLYLWLHV LQ WKLV :*�

DQG SUHVHQWV LWV PDLQ UHVXOWV� 7KH ILUVW UHVXOW LV DQ RYHUYLHZ RI �� H[LVWLQJ GDWDEDVHV WKDW KDV EHHQ XVHG LQ

VSHDNHU UHFRJQLWLRQ UHVHDUFK� 7KRVH LQFOXGH ERWK SXEOLF DQG SURSULHWDU\ GDWDEDVHV� $V SDUW RI WKH

RYHUYLHZ� VRPH RI WKH YDULDELOLW\ UHSUHVHQWHG LQ WKRVH GDWDEDVHV LV DQDO\]HG� 7KH VHFRQG UHVXOW LV WKH

SXEOLFO\ DYDLODEOH 3RO\FRVW GDWDEDVH� D WHOHSKRQ\�VSHHFK PXOWL�VHVVLRQ GDWDEDVH ZLWK ��� VSHDNHUV IURP DOO

DURXQG (XURSH� 7RJHWKHU ZLWK SUH�GHILQHG H[SHULPHQW VSHFLILFDWLRQV� WKLV GDWDEDVH LV D XVHIXO UHVRXUFH WR

DLG LQ WKH DVVHVVPHQW RI VSHDNHU UHFRJQLWLRQ V\VWHPV LQ JHQHUDO� DQG LQ FRPSDULQJ V\VWHPV DFURVV VLWHV� LQ

SDUWLFXODU�

�  ,1752'8&7,21

7KH DYDLODELOLW\ RI JRRG VSHHFK GDWDEDVHV LV FUXFLDO IRU GHYHORSPHQW DQG DVVHVVPHQW LQ DOO EUDQFKHV RI

VSHHFK UHVHDUFK� ,Q WKH EHJLQQLQJ RI WKH &267��� $FWLRQ� LQ -DQXDU\ ����� :RUNLQJ *URXS � �:*�� ZDV

IRUPHG WR GHDO ZLWK TXHVWLRQV UHODWHG WR WKH DYDLODELOLW\� GHVLJQ� FROOHFWLRQ DQG SURGXFWLRQ RI VSHHFK

GDWDEDVHV IRU VSHDNHU UHFRJQLWLRQ� 7KH SUHVHQW ILQDO UHSRUW JLYHV DQ RYHUYLHZ RI WKH DFWLYLWLHV DQG UHVXOWV RI

:*��

7KH WKUHH PDLQ DFWLYLWLHV ZHUH ILUVW WR OLVW DQG FKDUDFWHUL]H VSHHFK GDWDEDVHV WKDW ZHUH DYDLODEOH WR

&267��� SDUWLFLSDQWV� WKHQ WR GHVLJQ� UHFRUG DQG SURGXFH WKH QRZ SXEOLFO\ DYDLODEOH 3RO\FRVW GDWDEDVH�

DQG ILQDOO\� WR GR FDVH VWXGLHV RI VHYHUDO GDWDEDVH SURMHFWV� 6HFWLRQ � RI WKLV UHSRUW JLYHV DQ RYHUYLHZ RI

PDQ\ RI WKH H[LVWLQJ GDWDEDVHV WKDW KDV EHHQ XVHG LQ VSHDNHU UHFRJQLWLRQ UHVHDUFK� ZKLOH VHFWLRQ � SUHVHQWV

D EDVLV IRU GHWDLOHG FKDUDFWHUL]DWLRQ RI VSHDNHU UHFRJQLWLRQ GDWDEDVHV� 7KH FKDUDFWHULVWLFV RI WKH 3RO\FRVW

GDWDEDVH LV WKHQ JLYHQ LQ VHFWLRQ �� DORQJ ZLWK DQ RXWOLQH RI WKH YDULRXV VWDJHV WUDYHUVHG WR FUHDWH WKLV

GDWDEDVH� $ OLVW RI SXEOLFDWLRQV ZKHUH 3RO\FRVW KDV EHHQ XVHG LQ UHVHDUFK LV DOVR JLYHQ� 6HFWLRQ �

VXPPDUL]HV WKH FDVH VWXG\ SUHVHQWDWLRQV PDGH GXULQJ :*� WHFKQLFDO VHVVLRQV� 7KH :RUNLQJ *URXS·V

FRQWULEXWLRQ WR WKH UHVHDUFK ILHOG RI VSHDNHU UHFRJQLWLRQ LV ILQDOO\ VXPPDUL]HG LQ VHFWLRQ ��

�  '$7$%$6( 6859(<

7KH ILUVW WDVN VHW RXW IRU :*� ZDV WR VXUYH\ ZKDW GDWDEDVHV ZHUH DYDLODEOH WR HDFK &267��� SDUWQHU� ZKDW

ZDV WKHLU FKDUDFWHULVWLFV� DQG ZDV WKHUH D GDWDEDVH WKDW FRXOG SRWHQWLDOO\ EH XVHG E\ DOO SDUWQHUV" 7KH ILUVW

VWHS ZDV WR GHILQH D EDVLV IRU WKH VXUYH\ LQ WHUPV RI D VHULHV RI TXHVWLRQV� DQG FRPSLOH WKHP LQWR D

TXHVWLRQQDLUH� 6HFRQGO\� WKH TXHVWLRQQDLUH ZDV GLVWULEXWHG DPRQJ SDUWQHUV� DQG ILQDOO\� DQVZHUV WR WKH



TXHVWLRQQDLUH ZDV FROOHFWHG DQG FRPSLOHG LQWR D FRPSUHKHQVLYH UHSRUW� 7KLV UHSRUW FRYHUV �� GDWDEDVHV

DQG ZDV ILQDOL]HG LQ -XQH ���� �/LQGEHUJ HW DO�� ������

7DEOH � FRQWDLQV D FRPSUHKHQVLYH �QRW QHFHVVDULO\ H[KDXVWLYH� OLVW RI VSHHFK GDWDEDVHV WKDW KDYH EHHQ XVHG

LQ VSHDNHU UHFRJQLWLRQ UHVHDUFK DURXQG WKH ZRUOG� ZLWK DQ HPSKDVLV RQ GDWD IURP (XURSHDQ ODERUDWRULHV�

,Q PDQ\� QRW DOO� FDVHV WKH GDWDEDVHV DUH DYDLODEOH WR RWKHU UHVHDUFKHUV� 7KH OLVW LQFOXGHV GDWDEDVHV IURP WKH

DERYH PHQWLRQHG VXUYH\� EXW DOVR VHYHUDO RWKHU GDWDEDVHV WKDW ZHUH HLWKHU PLVVLQJ IURP WKH VXUYH\ RU KDYH

EHHQ SURGXFHG DIWHU WKH VXUYH\ ZDV FRPSOHWHG� )RU GDWDEDVHV WKDW ZHUH GHYHORSHG IXUWKHU VLQFH -XQH �����

LQIRUPDWLRQ LQ WKH WDEOH KDV EHHQ XSGDWHG ZLWK UHVSHFW WR WKH RULJLQDO VXUYH\�

,W LV LQWHUHVWLQJ WR ORRN DW WKH YDULDELOLW\ WKH YDULRXV GDWDEDVHV LQ 7DEOH � UHSUHVHQW� 0RVW RI WKH GDWDEDVHV

DUH PXOWL�VHVVLRQ GDWDEDVHV WKDW FDSWXUH WHPSRUDO LQWUD�VSHDNHU YDULDELOLW\� 6HYHUDO FRQWDLQ UHFRUGLQJV IURP

WKH VDPH VSHDNHU GXULQJ WKUHH PRQWKV RU PRUH �RIWHQ PRWLYDWHG E\ DQ LQYHVWLJDWLRQ LQ �)XUXL� ����� ZKHUH

LW LV UHSRUWHG WKDW WKH VL]H RI D VSHDNHU·V IHDWXUH VXEVSDFH LQFUHDVHV GXULQJ WKH ILUVW WKUHH PRQWKV RI

PHDVXUHPHQW DQG LV IDLUO\ FRQVWDQW DIWHU WKDW�� ,Q VRPH FDVHV� VSHDNHUV KDYH EHHQ UHFRUGHG GXULQJ PRUH

WKDQ D \HDU� �ó \HDUV LQ 3RO\9DU DQG *DQGDOI� DQG � \HDUV LQ WKH &6/8 6SHDNHU 5HFRJQLWLRQ &RUSXV

�UHIHUHQFHV WR GDWDEDVH SXEOLFDWLRQV DUH FROOHFWHG LQ 7DEOH ���

0DQ\ PXOWL�VHVVLRQ GDWDEDVHV FRQWDLQ WHOHSKRQH KDQGVHW YDULDELOLW\ LQ DGGLWLRQ WR WHPSRUDO LQWUD�VSHDNHU

YDULDELOLW\� ,Q *$8',� IRU H[DPSOH� IHPDOH WDUJHW VSHDNHUV ZHUH UHFRUGHG IRXU WLPHV WKURXJK GXDO

PLFURSKRQHV LQ D VWXGLR� DQG ILYH WLPHV RYHU WHOHSKRQH OLQHV IURP GLIIHUHQW ORFDWLRQV DQG KDQGVHWV HDFK

WLPH� ,Q *DQGDOI� VSHDNHUV SODFHG KDOI WKH FDOOV IURP D VLQJOH ´IDYRULWHµ KDQGVHW DQG KDOI WKH FDOOV IURP ���

RWKHU KDQGVHWV GXULQJ WKH ILUVW IRXU PRQWKV RI WKH UHFRUGLQJ SHULRG� :LWK WKLV GHVLJQ� WHPSRUDO LQWUD�

VSHDNHU YDULDELOLW\ DQG KDQGVHW YDULDELOLW\ FDQ EH VWXGLHG LQ SDUDOOHO� ,Q WKH 6ZLWFKERDUG�,,� ¶/,06,�&1(7·�

&6/8 DQG 6SHHFK'DW VSHDNHU UHFRJQLWLRQ GDWDEDVHV� VSHFLDO DWWHQWLRQ KDV DOVR EHHQ SDLG WR KDQGVHW

YDULDWLRQ� +DQGVHW YDULDELOLW\ LV RIWHQ DFFRPSDQLHG ZLWK YDULDELOLW\ LQ FDOOHU HQYLURQPHQW�

$ VLQJOH�VHVVLRQ GDWDEDVH FDQ EH XVHIXO ZKHQ VWXG\LQJ D SDUWLFXODU �QRQ�WHPSRUDO� YDULDELOLW\ LQ LVRODWLRQ� $

IHZ RI WKH GDWDEDVHV LQ 7DEOH � KDYH EHHQ GHVLJQHG WR LQFOXGH VXFK YDULDELOLW\� WZR ZLWK LQWUD�VSHDNHU

YDULDELOLW\ DQG VHYHUDO ZLWK YDULDELOLW\ LQ UHFRUGLQJ FRQGLWLRQV�

• 9HUL9R[� YROXQWDU\ LQWUD�VSHDNHU YDULDWLRQ IURP ZHDN� VWURQJ� VORZ� IDVW� DQG GHQDVDOLVHG VSHHFK�
DQG LQYROXQWDU\ YDULDWLRQ IURP VSHHFK LQ QRLVH DQG VSHHFK XQGHU VWUHVV �.DUOVVRQ HW DO�� ������

• ¶'LVJXLVHG YRLFHV·� WKH HIIHFW RI QLQH GLIIHUHQW WHFKQLTXHV IRU YRLFH GLVJXLVH�

• //+'%� +7,0,7 DQG 65�;� WHOHSKRQH KDQGVHW YDULDWLRQ�

• 76,'� UDGLR WUDQVPLWWHU DQG UHFHLYHU YDULDWLRQ�

• 17,0,7 DQG &7,0,7� WHOHSKRQH FLUFXLW YDULDWLRQ �LQ IL[HG DQG PRELOH QHWZRUNV UHVSHFWLYHO\��

1RWH WKDW D VLQJOH�VHVVLRQ GDWDEDVH LV QRW XVHIXO IRU HVWLPDWLQJ WKH DEVROXWH OHYHO RI SHUIRUPDQFH IRU D

VSHDNHU UHFRJQLWLRQ V\VWHP LQ D SUDFWLFDO DSSOLFDWLRQ EHFDXVH LW ZLOO QHYHU LQFOXGH QRUPDO WHPSRUDO LQWUD�

VSHDNHU YDULDELOLW\�

7ZR RI WKH GDWDEDVHV LQ 7DEOH � FRQWDLQ VSHHFK IURP WKH VDPH VSHDNHU LQ WZR ODQJXDJHV� 7KH

$+80$'$�0DWDUR VXEVHW RI WKH *$8', GDWDEDVH FRQWDLQV VSHHFK IURP ELOLQJXDO VSHDNHUV RI &DVWLOLDQ

6SDQLVK DQG &DWDODQ� DQG VSHDNHUV LQ 3RO\FRVW VSHDN ERWK (QJOLVK DQG WKHLU PRWKHU WRQJXH�

5HJDUGLQJ LQWHU�VSHDNHU YDULDELOLW\� LW LV RI FRXUVH GHVLUDEOH WR LQFOXGH PDQ\ VSHDNHUV WR DFKLHYH D JRRG

VDPSOLQJ RI D VSHDNHU SRSXODWLRQ� $W WKH VDPH WLPH� LW LV RIWHQ GHVLUDEOH WR JHW D JRRG VDPSOLQJ RI

LQGLYLGXDO VSHDNHUV RYHU PXOWLSOH VHVVLRQV WR VWXG\ LQWUD�VSHDNHU YDULDELOLW\� :LWK RQO\ OLPLWHG UHVRXUFHV IRU

GDWDEDVH FUHDWLRQ� D WUDGH�RII EHWZHHQ WKH QXPEHU RI VSHDNHUV� QXPEHU RI VHVVLRQV DQG WRWDO FRVW LV RIWHQ

QHFHVVDU\� $ FRPPRQ GHVLJQ WHFKQLTXH� XVHG LQ PDQ\ GDWDEDVHV �6SHHFK'DW� 6ZLWFKERDUG��� 3RO\9DU�

¶/,06,�&1(7·� 6,9$� %URHUWMHV�3RO\SKRQH� *$8',� DQG *DQGDOI�� LV WR UHFRUG D VPDOOHU VHW RI VSHDNHUV

LQ PDQ\ VHVVLRQV DQG D VHSDUDWH� ODUJHU VHW RI VSHDNHUV LQ D VLQJOH VHVVLRQ� :LWK WKLV WHFKQLTXH� RQH FDQ

DFKLHYH ERWK JRRG VDPSOLQJ RI LQWHU�VSHDNHU YDULDELOLW\ LQ SRWHQWLDO LPSRVWRU VSHDNHUV� DQG RI LQWUD�VSHDNHU

YDULDELOLW\ LQ FOLHQW VSHDNHUV� 1RWH WKDW WKH VDPH HIIHFW PD\ EH DFKLHYHG LI D PXOWL�VHVVLRQ VSHDNHU

UHFRJQLWLRQ GDWDEDVH LV XVHG WRJHWKHU ZLWK D GDWDEDVH GHVLJQHG IRU VSHHFK UHFRJQLWLRQ SXUSRVHV� 7KLV LV WKH

FDVH ZLWK� IRU LQVWDQFH� WKH 6SHHFK'DW DQG %URHUWMHV�3RO\SKRQH GDWDEDVHV�



N
am

e

C
re

at
or

(s
)

D
is

tr
ib

ut
or

La
ng

ua
ge

C
at

. 1
 m

al
e

C
at

. 1
 fe

m
al

e
C

at
. 2

 m
al

e

C
at

. 2
 fe

m
al

e
R

ec
or

di
ng

D
ig

its
W

or
ds

S
en

te
nc

es
S

po
nt

an
eo

us
R

ef
er

en
ce

s
96

 s
ur

ve
y

EUROM-1, Danish Tele Danmark, CPK ELRA da 5 5 30 20mic • • [40] •
Polycost COST250 ELRA en + 16 74 60 - -tel • • • [31,51]
Brent BT en GB 50 50 - -tel • • • [5,62] •
Millar BT en GB 63 - -mic • [4]
SpeechDat (FDB+SDB) GPT Limited ELRA en GB 60 60 2500 2500tel • • • [34,54]

XM2VTS
Univ. of Surrey, 
M2VTS-project en GB 295 - -

mic, 
video • [6,53]

CSLU Speaker 
Recognition Corpus OGI/CSLU OGI en US 1)47 1)53 - - tel • • • • [11]
Disguised voices Hollinell, Meverly en US - - 7 5tel, mic • [40] •
KING-92 ITT LDC en US 51 0 - -tel, mic • [10,27]

LLHDB MIT-LL LDC en US - - 24 29mic3) • • [66]
SR4X OGI/CSLU OGI en US - - 36 tel • [57]
Switchboard-1 (incl. 
SPIDRE subset)

Texas Instruments, 
NIST, LDC LDC en US 2)22 2)23 2)280 2)218 tel • [10,26]

Switchboard-2, phase I LDC LDC en US 358 299 - -tel • [10]
Switchboard-2, phase II LDC LDC en US 679 - -tel • [10]
TIMIT (+N/C/H/FFM-
TIMIT)

MIT, SRI, TI (+ 
others) LDC en US - - 630

mic 
(+tel) • [10,66]

TSID MIT-LL, LDC LDC en US - - 31 4
mic, 
radio • • [38]

YOHO
ITT, Oklahoma State 
Univ. LDC en US 106 32 - -mic • [10] •

GAUDI (incl.Ahumada)
Univ. Politéc. Madrid 
and Mataro es, ca 104 101 120 130tel, mic • • • • [61,69]

TelVoice Univ. of Vigo es 39 20 - -tel • • • [67,68]

M2VTS UCL, M2VTS-project ELRA fr BE 25 12 - -
mic, 
video • [6,65]

LoCoMic IDIAP fr CH 22 - - mic • • • [6]
Polycode IDIAP fr CH 10 10 - -tel • •
PolyVar (incl. SpeechDat 
subset) IDIAP ELRA fr CH 43 28 42 30tel • • • [10,43] •

‘LIMSI/CNET’ CNET, LIMSI, Vecsys fr FR 100 1000 tel • • • • [24,37]
RECLOC CRIN/INRIA fr FR 17 7 - -mic • [41,52] •

SpeechDat (FDB+SDB) Matra CommunicationELRA fr FR 60 60 2500 2500tel • • • [34,54]

SUBTV4) CRIN/INRIA fr FR - - 161 63mic • • [40] •
SIVA FUB ELRA it 207 229 128 127tel • • • [10,20] •

Broertjes+Polyphone5) KUN+KPN Research nl 100 0 2616 2434tel • • • [9] •
SESP KPN Research nl 23 22 1 0tel • • [7,9] •
SESP 2 KPN Research nl 84 64 - - tel • [8]
SESP III KPN Research nl tel •
Russian speech database STC/St. PetersburgELRA ru 54 35 - -mic • [16]
Gandalf KTH sv 48 38 51 32tel • • • [45,49] •
VeriVox KTH, VeriVox-proj. sv - - 50 0mic • • [35]
7DEOH �� $Q RYHUYLHZ RQ �� GDWDEDVHV VRUWHG DFFRUGLQJ WR ODQJXDJH� 
&DW� �
 LQFOXGH VSHDNHUV UHFRUGHG LQ PRUH WKDQ RQH
VHVVLRQ� DQG 
&DW� �
 VSHDNHUV D VLQJOH VHVVLRQ� 
�� VXUYH\
 LQGLFDWHV GHWDLOV IRU D GDWDEDVH DUH LQFOXGHG LQ WKH ���� GDWDEDVH
VXUYH\� �� UHFRUGLQJ LV XQGHU ZD\ ² WKH QXPEHU RI VSHDNHUV ZLOO LQFUHDVH� �� 1R� RI FDWHJRU\ ��VSHDNHUV LQFOXGHV WDUJHWV LQ
WKH 63,'5( VXEVHW� 0RUH VSHDNHUV DUH UHFRUGHG LQ PXOWLSOH VHVVLRQV� �� (DFK VSHDNHU ZDV UHFRUGHG WKURXJK �� GLIIHUHQW
WHOHSKRQH KDQGVHWV ZLWKRXW SDVVLQJ WKH VLJQDO WKURXJK D WHOHSKRQH FLUFXLW� �� 68%79� ¶VKRUW XWWHUDQFH�EDVHG WDONHU
YHULILFDWLRQ·� �� %URHUWMHV FRQWDLQV 3RO\SKRQH�OLNH VHVVLRQV VR WKH WZR FDQ EH XVHG WR FRPSOHPHQW HDFK RWKHU�



2WKHU LQWHUHVWLQJ DVSHFWV RI LQWHU�VSHDNHU YDULDELOLW\ LV WKH LQFOXVLRQ RI FORVH UHODWLYHV DPRQJ VSHDNHUV� DQG

RI KXPDQ RU WHFKQLFDO PLPLFU\� ,Q WKH %URHUWMHV� %UHQW� *DQGDOI DQG 6SHHFK'DW GDWDEDVHV� SDLUV RI FORVH

UHODWLYHV� VXFK DV WZLQV� VLEOLQJV� IDWKHU�VRQ DQG PRWKHU�GDXJKWHU� KDYH EHHQ LQFOXGHG� 0LPLFU\ KDV EHHQ

LQFOXGHG LQ WKH &6/8 GDWDEDVH� ZKHUH LQ HDFK FDOO D VSHDNHU LV DVNHG WR LPLWDWH D JLYHQ SURPSW SKUDVH� ,Q

WKH OLWHUDWXUH DUH DOVR VWXGLHV ZKHUH VSHHFK IURP RQH SHUVRQ KDV EHHQ WUDQVIRUPHG E\ WHFKQLFDO PHDQV WR

LPSHUVRQDWH DQRWKHU VSHDNHU� ,Q IRU LQVWDQFH �/LQGEHUJ DQG %ORPEHUJ� ����� WZR VSHDNHUV IURP *DQGDOI

ZHUH XVHG DV WDUJHW VSHDNHUV� DQG LQ �*HQRXG DQG &KROOHW� ����� �� WDUJHW VSHDNHUV IURP 3RO\9DU ZHUH

XVHG�

5HFHQW ZRUN E\ �&DPSEHOO -U� DQG 5H\QROGV� ����� JLYHV D JRRG DQG PRUH GHWDLOHG RYHUYLHZ RI FXUUHQWO\

SXEOLFO\ DYDLODEOH GDWDEDVHV IRU VSHDNHU UHFRJQLWLRQ HYDOXDWLRQ� $QRWKHU GDWDEDVH RYHUYLHZ LV �*RGIUH\ HW

DO�� ������

�  '$7$%$6( &+$5$&7(5,=$7,21

$Q LPSRUWDQW VHFRQGDU\ RXWFRPH RI ZRUN ZLWK WKH GDWDEDVH VXUYH\ LV D VHULHV RI TXHVWLRQV IRU

FKDUDFWHUL]LQJ D VSHDNHU UHFRJQLWLRQ FRUSXV� 7KH TXHVWLRQQDLUH ZDV XSGDWHG GXULQJ ���� ZLWK VHYHUDO QHZ

TXHVWLRQV� DQG WKH FRPSOHWH XSGDWHG TXHVWLRQQDLUH LV LQFOXGHG DV $SSHQGL[ $� 4XHVWLRQV DUH GLYLGHG LQWR

WKH IROORZLQJ WRSLFV� �� QDPH DQG DYDLODELOLW\� �� JHQHUDO LQIRUPDWLRQ� �� VSHDNHU PDWHULDO �LQFOXGLQJ

TXHVWLRQV RQ WKH QXPEHU RI VSHDNHUV� LQWHU�VSHDNHU YDULDWLRQ� LQWUD�VSHDNHU YDULDWLRQ� DQG LPSRVWRU

FKDUDFWHUL]DWLRQ�� �� VSHHFK FRQWHQWV� �� SRVW�SURFHVVLQJ� �� UHFRUGLQJ HTXLSPHQW� �� UHFRUGLQJ

HQYLURQPHQW� �� SXEOLFDWLRQV� DQG �� RWKHU LQIRUPDWLRQ� $Q H[DPSOH RI D FRUSXV GHVFULSWLRQ EDVHG RQ WKH

TXHVWLRQQDLUH LV LQFOXGHG LQ VHFWLRQ ���� ZKHUH WKH 3RO\FRVW GDWDEDVH LV GHVFULEHG�

2WKHU ZRUN RQ WKH FKDUDFWHUL]DWLRQ RI GDWDEDVHV ZDV SUHVHQWHG LQ �)DOFRQH� ����E�� $ VWUDWHJ\ IRU KRZ WR

FKDUDFWHUL]H VSHDNHU UHFRJQLWLRQ GDWDEDVHV ZDV SUHVHQWHG� LQFOXGLQJ PHDVXUHV RI DFRXVWLF SURSHUWLHV RYHU

WLPH DQG IUHTXHQF\� 6SHFLDO DWWHQWLRQ ZDV GHGLFDWHG WR SRVVLEOH DG KRF PHDVXUHV XVLQJ UHVXOWV IURP D

VWDQGDUGL]HG VSHDNHU UHFRJQLWLRQ V\VWHP �D UHIHUHQFH V\VWHP�� 0RUH LQIRUPDWLRQ LV DYDLODEOH LQ �)DOFRQH

DQG &RQWLQR� ������ 7KH LGHDV DURXQG WKH XVH RI D UHIHUHQFH V\VWHP KDYH EHHQ IXUWKHU GHYHORSHG LQ :*�

�)DOFRQH� ������

�  32/<&267

$ FRQFOXVLRQ IURP WKH GDWDEDVH VXUYH\ ZDV WKDW QRQH RI WKH H[LVWLQJ GDWDEDVHV ZDV ERWK �� VXLWDEOH DV D

FRPPRQ UHVHDUFK FRUSXV ZLWKLQ &267���� DQG �� FRXOG EH PDGH DYDLODEOH WR HYHU\ERG\� ,W ZDV GHFLGHG

WKDW VRPH HIIRUW VKRXOG EH GHGLFDWHG WR FUHDWLQJ D FRPPRQ GDWDEDVH IRU WKH &267��� SDUWQHUV� ,W ZDV

DUJXHG WKDW LI DOO SDUWQHUV KDG DFFHVV WR D FRPPRQ GDWDEDVH� LW ZRXOG LQFUHDVH WKH SRVVLELOLWLHV IRU

FRPSDULQJ ZRUN GRQH E\ GLIIHUHQW SDUWQHUV� $ GDWDEDVH WRJHWKHU ZLWK VWDQGDUGL]HG H[SHULPHQW

VSHFLILFDWLRQV IRU LW ZRXOG DOORZ FROODERUDWLYH UHVHDUFK WR D JUHDWHU H[WHQW WKDQ LI HDFK SDUWQHU ZRUNHG ZLWK

LWV RZQ GDWD� SURWRFROV DQG DOJRULWKPV� 6XFK D GDWDEDVH ZRXOG WKHUHIRUH EH D JRRG VXSSRUW IRU ZRUN LQ WKH

RWKHU ZRUNLQJ JURXSV� )LQDOO\� FUHDWLQJ WKH GDWDEDVH ZRXOG EH D SUDFWLFDO H[HUFLVH WKDW VKRXOG JLYH XVHIXO

LQVLJKWV LQWR PDQ\ RI WKH SUREOHPV WKDW WKH :RUNLQJ *URXS ZDV VHW XS WR GHDO ZLWK� 7R WKLV HQG WKH

3RO\FRVW GDWDEDVH �3HWURYVND HW DO�� ����� �+HQQHEHUW HW DO�� ����� �&DPSEHOO -U� DQG 5H\QROGV� ����� ZDV

VXEVHTXHQWO\ FUHDWHG�

7KH IROORZLQJ VHFWLRQV GHVFULEH HDFK RI WKH VWHSV LQ FUHDWLQJ WKH 3RO\FRVW GDWDEDVH� 7KH\ DOVR JLYH D VKRUW

VXPPDU\ RI WKH SURSHUWLHV RI WKH GDWDEDVH DQG FLWH VHYHUDO UHIHUHQFHV ZKHUH LW KDV EHHQ XVHG LQ

H[SHULPHQWV� 7KH ODWHVW LQIRUPDWLRQ RQ 3RO\FRVW LV SXEOLVKHG RQ WKH 3RO\FRVW KRPH SDJH DW

KWWS���FLUFZZZ�HSIO�FK�SRO\FRVW�



��� '(6,*1� 5(&25',1* $1' ',675,%87,21

'XULQJ ���� WKH 3RO\FRVW GDWDEDVH ZDV GHVLJQHG� UHFRUGHG DQG GLVWULEXWHG DPRQJ &267��� PHPEHUV DV D

ILUVW SUHOLPLQDU\ &'�520 YHUVLRQ� 7KH GHVLJQ ZDV EDVHG RQ WKH 3RO\FRGH GDWDEDVH SUHYLRXVO\ UHFRUGHG DW

,',$3 �6ZLW]HUODQG�� 5HFRUGLQJ ZDV GRQH LQ 6ZLW]HUODQG DW ,',$3 DQG DW WKH 6LJQDO 3URFHVVLQJ

/DERUDWRU\ �/76� DW (3)/� 7KH UHFRUGLQJ SODWIRUP GHYHORSHG DW ,',$3 ZDV EDVHG RQ D 6XQ ;7/

SODWIRUP DQG UHFRUGHG GDWD RII DQ ,6'1 VXEVFULEHU OLQH� 6SHDNHUV ZHUH UHFUXLWHG IURP HDFK RI WKH

SDUWLFLSDWLQJ FRXQWULHV� 7KH ILUVW SUHOLPLQDU\ YHUVLRQ ZDV SURGXFHG DW .7+ �6ZHGHQ� ZLWK VSRQVRULQJ

IURP 7HOLD ,QIR0HGLD $% �6ZHGHQ�� )RU WKH ILQDO GLVWULEXWLRQ RI 3RO\FRVW D FRQWUDFW KDV EHHQ PDGH ZLWK

WKH (XURSHDQ /DQJXDJH 5HVRXUFHV $VVRFLDWLRQ �(/5$�� 7KH GDWDEDVH ZLOO EH GLVWULEXWHG IRU FRPPHUFLDO

DQG UHVHDUFK SXUSRVHV WR D ZLGH DXGLHQFH DW D ORZ FRVW� 3DUW RI WKH UHYHQXH IURP GLVWULEXWLRQ LV XVHG WR

ILQDQFH WKH DQQRWDWLRQ ZRUN DW &LUFXLWV DQG 6\VWHPV /DERUDWRU\ �&,5&� DW (3)/�

��� 3267 352&(66,1*

7KH DQQRWDWLRQ ZRUN ZDV GRQH GXULQJ ���� WR ���� �3HWURYVND HW DO�� ����� �+HQQHEHUW� ����� �+HQQHEHUW

HO DO�� ������ 7KH PRWKHU WRQJXH XWWHUDQFHV ZHUH WUDQVFULEHG E\ VHYHUDO &267��� SDUWQHUV� 7KH XWWHUDQFHV

VSRNHQ LQ (QJOLVK ZHUH DQQRWDWHG DW &,5&�(3)/ DQG .7+� 7KH LQLWLDO JRDO ZDV WR SURYLGH ZRUG�OHYHO

WUDQVFULSWLRQV WRJHWKHU ZLWK ZRUG VHJPHQWDWLRQ LQIRUPDWLRQ� DOO WR EH SURGXFHG DW (3)/ �3HWURYVND HW DO��

������ 7KLV JRDO ZDV ODWHU UHYLVHG WR LQFOXGH RQO\ WUDQVFULSWLRQV� SURGXFLQJ WKH VHJPHQWDWLRQ LQIRUPDWLRQ

UHTXLUHG PRUH PDQXDO ODERU WKDQ H[SHFWHG� DQG ZRXOG WDNH WRR ORQJ WLPH WR FRPSOHWH� JLYHQ WKH UHVRXUFHV

DYDLODEOH DW (3)/� 6HJPHQWDWLRQ LQIRUPDWLRQ LV WKXV SURYLGHG IRU RQO\ D VXEVHW RI WKH ILOHV LQ WKH GDWDEDVH

ZKLOH D WUDQVFULSWLRQ LV DYDLODEOH IRU HYHU\ ILOH�

��� '(6&5,37,21

7KLV VHFWLRQ JLYHV D FRQGHQVHG GHVFULSWLRQ RI 3RO\FRVW EDVHG RQ WKH TXHVWLRQQDLUH IRU FKDUDFWHUL]LQJ

VSHDNHU UHFRJQLWLRQ FRUSRUD UHIHUUHG WR LQ VHFWLRQ ��

�� 1DPH DQG DYDLODELOLW\� 3RO\FRVW ZDV UHFRUGHG LQ 6ZLW]HUODQG GXULQJ -DQXDU\�0DUFK ����� $ ILUVW
UHOHDVH RQ WZR &'�520 ZDV PDGH LQ -XQH ���� ZLWKLQ &267���� DQG KDV EHHQ SXEOLFO\ DYDLODEOH
IURP (/5$ DW D ORZ SULFH VLQFH ����� 7KH QH[W UHOHDVH� LQFOXGLQJ DQQRWDWLRQV� LV SODQQHG IRU WKH HQG RI
�����

�� *HQHUDO LQIRUPDWLRQ� WKH FRUSXV FRQWDLQV VSHHFK GDWD DQG ZDV GHVLJQHG IRU JHQHUDO�SXUSRVH
H[SHULPHQWV LQ VSHDNHU UHFRJQLWLRQ� ,W LV DOVR VXLWDEOH IRU ODQJXDJH DQG DFFHQW LGHQWLILFDWLRQ DQG VSHHFK
UHFRJQLWLRQ H[SHULPHQWV�

�� 6SHDNHU PDWHULDO� �� PDOH DQG �� IHPDOH VSHDNHUV� ,QWHU�VSHDNHU YDULDWLRQ�0RVW RI WKH VSHDNHUV DUH
DFWLYHO\ LQYROYHG LQ VSHHFK UHVHDUFK� ��� ZHUH EHWZHHQ �� DQG �� \HDUV ROG� +HQFH� WKH VSHDNHU JURXS
H[KLELWV UHODWLYHO\ VPDOO YDULDWLRQ LQ DJH� SURIHVVLRQ DQG HGXFDWLRQDO EDFNJURXQG� 2Q WKH RWKHU KDQG�
YDULDWLRQ LQ ODQJXDJH DQG DFFHQW EDFNJURXQG LV ODUJH� $ VXPPDU\ MXGJHPHQW RI LQWHU�VSHDNHU YDULDWLRQ
RQ D VFDOH ��� ZRXOG WKHUHIRUH EH DURXQG �� ,QWUD�VSHDNHU YDULDWLRQ� 7KUHH VSHDNHUV ZHUH UHFRUGHG LQ
��� VHVVLRQV� ��� VSHDNHUV LQ ���� VHVVLRQV� DQG �� VSHDNHUV LQ ����� VHVVLRQV� 0RVW VSHDNHUV ZHUH
UHFRUGHG GXULQJ ��� PRQWKV� 7KH HIIHFWLYH GXUDWLRQ RI VSHHFK LQ HDFK FDOO LV DSSUR[LPDWHO\ �� VHFRQGV�
,PSRVWRU FKDUDFWHUL]DWLRQ� FDVXDO LPSRVWRUV RQO\�

�� 6SHHFK FRQWHQWV� ODQJXDJH� $OO VSHDNHUV DUH UHFRUGHG ERWK LQ (QJOLVK DQG LQ WKHLU PRWKHU WRQJXH�
��� DUH QRQ�QDWLYH VSHDNHUV RI (QJOLVK� �� ODQJXDJHV DUH UHSUHVHQWHG� QLQH ZLWK ILYH VSHDNHUV RU PRUH
�)UHQFK� (QJOLVK� 'XWFK� 7XUNLVK� 6ZHGLVK� ,WDOLDQ� 'DQLVK� 6SDQLVK DQG 3RUWXJXHVH� DQG HLJKW ZLWK OHVV
WKDQ ILYH VSHDNHUV �&DWDODQ� $UDELF� 5XVVLDQ� 3ROLVK� 0DFHGRQLDQ� /LWKXDQLDQ� *DOLFLDQ DQG *HUPDQ��
7H[W PDWHULDO� 2XW RI �� ILOHV LQ HDFK VHVVLRQ� �� DUH WH[W�GHSHQGHQW DQG WZR DUH WH[W�LQGHSHQGHQW�
$PRQJ WKH WH[W�GHSHQGHQW ILOHV DUH �� VHTXHQFHV RI GLJLWV �LQFOXGLQJ RQH WHOHSKRQH QXPEHU� DQG WZR
VHQWHQFHV� $OO DUH IL[HG IURP VHVVLRQ WR VHVVLRQ DQG DUH VSRNHQ LQ (QJOLVK� 7H[W�LQGHSHQGHQW LWHPV DUH
VSRNHQ LQ WKH VSHDNHU·V PRWKHU WRQJXH� RQH LQ UHVSRQVH WR D ZULWWHQ TXHVWLRQ DQG WKH RWKHU DV D IUHH
PRQRORJXH�

�� 3RVW�SURFHVVLQJ� $OO ILOHV KDYH DQ RUWKRJUDSKLF WUDQVFULSWLRQ� 6L[ RI WKH GLJLW VHTXHQFHV DOVR KDYH D
YHULILHG ZRUG�OHYHO VHJPHQWDWLRQ�



�� 5HFRUGLQJ HTXLSPHQW� $OO VHVVLRQV DUH UHFRUGHG IURP WHOHSKRQH FDOOV PDGH IURP XQNQRZQ W\SHV RI
KDQGVHWV WR D (XUR�,6'1 GLJLWDO VXEVFULEHU OLQH� $URXQG ��� RI WKH VSHDNHUV PDGH DOO WKHLU FDOOV IURP
WKH VDPH KDQGVHW HDFK WLPH�

�� 5HFRUGLQJ HQYLURQPHQW� PRVW FDOOV ZHUH PDGH IURP D KRPH RU RIILFH HQYLURQPHQW ZLWK YDU\LQJ
�XQFRQWUROOHG� OHYHOV RI QRLVH�

�� 3XEOLFDWLRQV� �3HWURYVND HW DO�� ����� DQG �+HQQHEHUW HW DO�� ����� GHVFULEH WKH GDWDEDVH� ZKLOH �0HOLQ
DQG /LQGEHUJ� ����� DQG �0HOLQ DQG /LQGEHUJ� ����� GHILQH EDVHOLQH H[SHULPHQWV� 7DEOH � OLVWV
UHIHUHQFHV ZLWK UHFRJQLWLRQ UHVXOWV�

�� 2WKHU LQIRUPDWLRQ� 6SHFLDO IHDWXUHV DUH WKH XVH RI LQWHUQDWLRQDO WHOHSKRQH OLQHV� QRQ�QDWLYH VSHDNHUV RI
(QJOLVK� DQG VSHHFK LQ ERWK (QJOLVK DQG WKH VSHDNHU·V PRWKHU WRQJXH�

��� 38%/,&,7<

2XWVLGH RI &267���� WKH 3RO\FRVW GDWDEDVH KDV EHHQ SUHVHQWHG DW WKH :RUNVKRS RQ 6SHDNHU 5HFRJQLWLRQ

DQG LWV &RPPHUFLDO DQG )RUHQVLF $SSOLFDWLRQV �5/$�&� LQ $YLJQRQ� $SULO ���� �3HWURYVND HW DO�� ������

$Q H[WHQGHG YHUVLRQ RI WKDW SDSHU KDV IXUWKHU EHHQ VXEPLWWHG WR D VSHFLDO LVVXH RI 6SHHFK &RPPXQLFDWLRQ

�3HWURYVND HW DO�� ������ 3RO\FRVW KDV EHHQ LQFOXGHG LQ D UHFHQW RYHUYLHZ RI SXEOLF VSHDNHU UHFRJQLWLRQ

FRUSRUD �&DPSEHOO -U� DQG 5H\QROGV� ������ 7KH ODWHVW LQIRUPDWLRQ RQ 3RO\FRVW LV SXEOLVKHG RQ WKH

3RO\FRVW KRPH SDJH DW KWWS���FLUFZZZ�HSIO�FK�SRO\FRVW�

��� (;3/2,7$7,21

$ VHW RI IRXU VWDQGDUG EDVHOLQH H[SHULPHQWV KDV EHHQ GHILQHG IRU 3RO\FRVW� 7KHVH ZHUH ILUVW SUHVHQWHG DV D

YHUVLRQ ��� LQ �0HOLQ DQG /LQGEHUJ� ������ )ROORZLQJ LQLWLDO UHVXOWV �1RUGVWU|P HW DO�� ������ WKH

VSHFLILFDWLRQ ZDV VXEVHTXHQWO\ UHYLVHG WR D YHUVLRQ ��� �0HOLQ DQG /LQGEHUJ� ������ 7KH VSHFLILFDWLRQ RI WKH

EDVHOLQH H[SHULPHQWV LV IXUWKHU WUHDWHG ZLWKLQ WKH VFRSH RI :*� �)DOFRQH� ������

5HVXOWV IURP H[SHULPHQWV RQ 3RO\FRVW KDYH EHHQ UHSRUWHG DW &267��� PHHWLQJV �2OVHQ DQG /LQGEHUJ�

����� DQG DW PDMRU LQWHUQDWLRQDO FRQIHUHQFHV� $Q RYHUYLHZ RI WKRVH UHSRUWV LV JLYHQ LQ 7DEOH ��

%( 7DVN GHVFULSWLRQ 9HUVLRQ ��� 9HUVLRQ ���

� 7H[W�GHSHQGHQW

YHULILFDWLRQ� VHQWHQFH

�+HUQDQGR� ������ �+HUQDQGR DQG 1DGHX�

������ �1RUGVWU|P DQG 0HOLQ� ������

�1RUGVWU|P HW DO�� �����

�1RUGVWU|P HW DO�� �����

� 7H[W�GHSHQGHQW

YHULILFDWLRQ� �� GLJLWV

�0HOLQ� ������ �1RUGVWU|P DQG 0HOLQ� ������

�0HOLQ HW DO�� ������ �1RUGVWU|P HW DO�� �����

�1RUGVWU|P HW DO�� ������

�0HOLQ DQG /LQGEHUJ� �����

� 7H[W�LQGHSHQGHQW

YHULILFDWLRQ

�1RUGVWU|P DQG 0HOLQ� ������ �1RUGVWU|P HW

DO�� ������ �'XURX� �����

�1RUGVWU|P HW DO�� �����

�
 7H[W�LQGHSHQGHQW

LGHQWLILFDWLRQ

�$PELNDLUDMDK DQG +DVVHO� ������ �+DVVHO DQG $PELNDLUDMDK� ������ �'XURX

DQG 0DJULQ�&KDJQROOHDX� ������ �'XURX� ������ �$OWLQFD\ DQG 'HPLUHNOHU�

������ �'HPLUHNOHU� ������ �$OWLQFD\ DQG 'HPLUHNOHU� ������ �0DJULQ�

&KDJQROOHDX DQG 'XURX� �����

7DEOH �� $Q RYHUYLHZ RI SXEOLFDWLRQV WKDW UHSRUW RQ UHVXOWV IURP EDVHOLQH H[SHULPHQWV �%(� ��� ZLWK

3RO\FRVW� 
1RWH WKDW H[SHULPHQWV RQ VSHDNHU LGHQWLILFDWLRQ �ODVW URZ� DUH PDGH ZLWK YDULDWLRQV RI %(�� ZLWK

WKH PDLQ GHYLDWLRQ IURP %(� VSHFLILFDWLRQ EHLQJ WKH FKRLFH RI GLIIHUHQW WDUJHW VSHDNHU VXEVHWV�

�  &$6( 678',(6

'XULQJ WKH FRXUVH RI WKH &267 ��� $FWLRQ� VHYHUDO SUHVHQWDWLRQV ZHUH PDGH RQ WKH GHVLJQ� UHFRUGLQJ

SURFHGXUH� DQG SRVW�SURFHVVLQJ WHFKQLTXHV XVHG LQ VHYHUDO VSHDNHU UHFRJQLWLRQ GDWDEDVH SURMHFWV� 7KRVH



SUHVHQWDWLRQV ZHUH TXLWH VXLWDEOH DV FDVH VWXGLHV IRU WKH :RUNLQJ *URXS� $ VXPPDU\ RI HDFK SUHVHQWDWLRQ

LV JLYHQ LQ WKH IROORZLQJ VHFWLRQV� DORQJ ZLWK UHIHUHQFHV WR PRUH LQIRUPDWLRQ RQ WKH YDULRXV GDWDEDVHV�

��� 6,9$

7KH 6,9$ ,WDOLDQ WHOHSKRQH�VSHHFK GDWDEDVH ZDV GHVLJQHG IRU H[SHULPHQWV RQ VSHDNHU UHFRJQLWLRQ� ,W

FRQWDLQV DV PDQ\ DV ��� VSHDNHUV UHFRUGHG LQ ���� VHVVLRQV HDFK� 7KH GHVLJQ RI WKH GDWDEDVH� WKH KDUGZDUH

DQG VRIWZDUH VHWXS RI WKH UHFRUGLQJ V\VWHP� DQG WKH GHILQLWLRQ DQG UHDOL]DWLRQ RI D SLORW H[SHULPHQW ZHUH

GHVFULEHG LQ WKLV SUHVHQWDWLRQ �)DOFRQH� ����D�� )XUWKHU LQIRUPDWLRQ DERXW 6,9$ LV DYDLODEOH LQ �)DOFRQH

DQG *DOOR� ������

��� *$1'$/)

7KH *DQGDOI WHOHSKRQH VSHHFK GDWDEDVH LV GHVLJQHG IRU H[SHULPHQWV RQ VSHDNHU UHFRJQLWLRQ ZLWK VSHFLDO

DWWHQWLRQ WR LQWUD�VSHDNHU DQG KDQGVHW YDULDELOLW\� ,W FRQWDLQV �� FOLHQW VSHDNHUV UHFRUGHG LQ ����� VHVVLRQV

RYHU D SHULRG RI �ó \HDUV� DQG �� LPSRVWRU VSHDNHUV� %HVLGHV DXGLR ILOHV� D ORW RI LQIRUPDWLRQ UHODWHG WR

VSHDNHUV DQG VHVVLRQV KDYH EHHQ FROOHFWHG� VXFK DV WKH W\SH RI WHOHSKRQH KDQGVHW� D FKDUDFWHUL]DWLRQ RI

EDFNJURXQG QRLVH� DQG RFFXUUHQFHV RI KHDG FROGV DQG VRUH WKURDWV� ,Q WKLV SUHVHQWDWLRQ �0HOLQ� ������ WKH

GDWDEDVH GHVLJQ DQG H[SHULHQFHV IURP WKH ILUVW VWDJH RI GDWD FROOHFWLRQ ZDV FRPPXQLFDWHG� 0RUH

LQIRUPDWLRQ RQ WKLV GDWDEDVH LV DYDLODEOH LQ �0HOLQ� ������

��� 63((&+'$7

6SHHFK'DW �,,� LV DQ (8�IXQGHG SURMHFW �/(������� ZLWK WKH JRDO RI SURGXFLQJ ODUJH WHOHSKRQH VSHHFK

GDWDEDVHV LQ VHYHUDO (XURSHDQ ODQJXDJHV �+|JH HW DO�� ������ 7KUHH FDWHJRULHV RI GDWDEDVHV DUH UHFRUGHG�

���� VSHDNHU IL[HG WHOHSKRQH QHWZRUN� ���� VSHDNHU PRELOH WHOHSKRQH QHWZRUN DQG ����VSHDNHU����

VHVVLRQ VSHDNHU YHULILFDWLRQ GDWDEDVH� 7KLV SUHVHQWDWLRQ �/LQGEHUJ� ����� GHVFULEHG WKH GHVLJQ DQG

VSHFLILFDWLRQ RI WKH VSHDNHU YHULILFDWLRQ GDWDEDVHV� 0RUH LQIRUPDWLRQ LV DYDLODEOH LQ �1DWDI� ������

��� 0�976

,Q SDUW RI D SUHVHQWDWLRQ �*DUFtD�3OD]D DQG )HUQiQGH]� ����� IURP D UHSUHVHQWDWLYH RI WKH 0�976 SURMHFW

�$&76� $&����� WKH LQLWLDO HIIRUWV RI FUHDWLQJ D PXOWL�PRGDO GDWDEDVH IRU VSHDNHU UHFRJQLWLRQ ZDV

GHVFULEHG� 7KH GDWDEDVH FRQWDLQV WKH VSHHFK VLJQDO SOXV YLGHR VHTXHQFHV IURP WKUHH YLHZLQJ DQJOHV� $W WKH

WLPH RI WKLV SUHVHQWDWLRQ� �� )UHQFK VXEMHFWV KDG EHHQ UHFRUGHG� EXW XS WR ��� VXEMHFWV ZDV SODQQHG IRU�

0RUH LQIRUPDWLRQ RQ WKLV GDWDEDVH LV DYDLODEOH LQ �3LJHRQ DQG 9DQGHQGRUSH� ������ $Q H[WHQVLRQ GDWDEDVH�

;0�976� KDV ODWHU EHHQ FUHDWHG ZLWK ��� %ULWLVK (QJOLVK VSHDNHUV �0HVVHU HW DO�� ������

��� 32/<&267

7KH DQQRWDWLRQ PHWKRG XVHG IRU 3RO\FRVW GLJLW XWWHUDQFHV ZDV SUHVHQWHG �3HWURYVND HW DO�� ������ :LWK WKLV

PHWKRG� RQO\ ��� RI WKH VHYHQ�GLJLW XWWHUDQFHV DQG ��� RI WKH WHQ�GLJLW XWWHUDQFHV KDG WR EH PDQXDOO\

DQQRWDWHG� $QQRWDWLRQ LQ WKLV FDVH LQYROYHV ERWK WUDQVFULSWLRQ DQG PDUNLQJ ZRUG ERXQGDULHV LQ WLPH� ,Q

VXPPDU\� D FRQQHFWHG GLJLW UHFRJQL]HU ZDV LWHUDWLYHO\ WUDLQHG RQ SDUWV RI WKH GDWD� 7KLV UHFRJQL]HU ZDV WKHQ

DSSOLHG WR DOO GLJLW XWWHUDQFHV� DQG IRU WKRVH XWWHUDQFHV ZKHUH WKH UHFRJQL]HG VHTXHQFH ZDV LGHQWLFDO WR WKH

PDQXVFULSW VHTXHQFH� WKH UHFRJQLWLRQ UHVXOW ZDV WDNHQ DV WKH FRUUHFW DQQRWDWLRQ IRU WKH XWWHUDQFH� 5HVXOWV

IRU WKH UHPDLQLQJ XWWHUDQFHV ZHUH XVHG DV WHPSODWHV IRU PDQXDO DQQRWDWLRQ�

��� 6(63

6(63 LV D 'XWFK WHOHSKRQH�VSHHFK GDWDEDVH GHVLJQHG IRU H[SHULPHQWV RQ VSHDNHU UHFRJQLWLRQ� ,W FRQWDLQV

VSHHFK IURP �� VSHDNHUV UHFRUGHG LQ ����� VHVVLRQV HDFK� (DFK VSHDNHU SODFHG FDOOV IURP D YDULHW\ RI

KDQGVHWV DQG IURP PDQ\ W\SHV RI ORFDWLRQV� $ VXEVWDQWLDO SURSRUWLRQ RI WKH FDOOV FDPH IURP IRUHLJQ

FRXQWULHV� 'XULQJ WKH SUHVHQWDWLRQ �.XLWHUW� ������ WKH GDWDEDVH ZDV GHVFULEHG DQG VRPH SUHOLPLQDU\ UHVXOWV

IURP WKH &$9( SURMHFW ZHUH JLYHQ� 6(63 ZDV WKH PDLQ UHVHDUFK FRUSXV GXULQJ WKH VHFRQG KDOI RI WKH



&$9( SURMHFW �/(������� �%LPERW HW DO�� ������ 6(63 DQG DQ H[WHQVLRQ� 6(63 �� DUH XVHG H[WHQVLYHO\ LQ

WKH 3,&$662 SURMHFW �/(������� �%LPERW HW DO�� ������

��� *$8',�$+80$'$

*$8', �LQFOXGLQJ WKH $+80$'$ DQG $+80$'$�0DWDUR VXEVHWV� LV D &DVWLOLDQ 6SDQLVK VSHDNHU

UHFRJQLWLRQ FRUSXV GHVLJQDWHG WR FRPPHUFLDO DQG IRUHQVLF WDVNV �LQ WKH 0DWDUR VXEVHW� VXEMHFWV VSHDN

&DWDODQ LQ DGGLWLRQ WR &DVWLOLDQ 6SDQLVK�� ,W ZDV GHVLJQHG ZLWK VSHFLDO DWWHQWLRQ WR LQWUD�VSHDNHU YDULDELOLW\

DQG H[WHUQDO YDULDELOLW\� DQG FRQWDLQV ��� PDOH WDUJHW VSHDNHUV UHFRUGHG LQ VL[ VHVVLRQV DQG ��� IHPDOH

WDUJHW VSHDNHUV UHFRUGHG LQ QLQH VHVVLRQV� SOXV ��� PDOH DQG ��� IHPDOH VSHDNHUV UHFRUGHG LQ D VLQJOH

VHVVLRQ �LPSRVWRUV�� 7KH GHVLJQ DQG FROOHFWLRQ RI WKH GDWDEDVH ZDV GHVFULEHG �2UWHJD�*DUFtD� ������ DQG

UHVXOWV ZHUH SUHVHQWHG IRU D WH[W�LQGHSHQGHQW YHULILFDWLRQ WDVN ZLWK D ���VSHDNHU VXEVHW DQG D *00�EDVHG

UHFRJQLWLRQ V\VWHP� ,QIOXHQFHV RQ WKH HUURU UDWH IURP FKDQJHV LQ VSHDNLQJ�VW\OH DQG PLFURSKRQH W\SH ZHUH

GHPRQVWUDWHG� 7KLV GDWDEDVH LV IXUWKHU GHVFULEHG LQ �2UWHJD�*DUFtD HW DO�� ������ �2UWHJD�*DUFtD HW DO��

����� DQG �6DWXp�9LOODU DQG )D~QGH]�=DQX\� ������

�  &21&/86,21

7KH &267��� $FWLRQ KDV EHHQ DQ LPSRUWDQW IRUXP IRU WKH GLVFXVVLRQ RI LGHDV RQ WKH GHVLJQ DQG

LPSOHPHQWDWLRQ RI GDWDEDVHV IRU VSHDNHU UHFRJQLWLRQ� ,W KDV JLYHQ LWV SDUWLFLSDQWV DQ LQVLJKW LQWR VHYHUDO

SUREOHPV LQYROYHG LQ WKH FUHDWLRQ RI VXFK GDWDEDVHV� DQG LQWR YDULRXV DSSURDFKHV WR VROYLQJ WKRVH

SUREOHPV� 7KH $FWLRQ KDV DOVR SURYLGHG LWV SDUWLFLSDQWV DQG WKH ZLGHU UHVHDUFK FRPPXQLW\ ZLWK D JRRG

RYHUYLHZ RI VHYHUDO H[LVWLQJ� SXEOLF DQG SURSULHWDU\� GDWDEDVHV� /DVW� EXW QRW OHDVW� WKH $FWLRQ KDV SURYLGHG

WKH UHVHDUFK FRPPXQLW\ ZLWK 3RO\FRVW� D QHZ SXEOLF GDWDEDVH FUHDWHG IRU UHVHDUFK LQ VSHDNHU UHFRJQLWLRQ� ,W

LV RXU KRSH DQG EHOLHI WKDW WKLV GDWDEDVH ZLOO EH D XVHIXO VSHHFK UHVRXUFH WKDW ZLOO FRQWULEXWH WR WKH

DGYDQFHV RI VWDWH�RI�WKH�DUW LQ VSHDNHU UHFRJQLWLRQ ORQJ DIWHU WKH HQG RI WKH &267��� $FWLRQ�

�  $&.12:/('*(0(17

)UHG /XQGLQ ZDV FRRUGLQDWLQJ :*� IURP ���� WR ����� GXULQJ ZKLFK WLPH WKH VWUDWHJ\ IRU WKH :RUNLQJ

*URXS ZDV GUDZQ DQG PRVW RI WKH ZRUN ZDV SODQQHG DQG LQLWLDWHG� 7KH DXWKRU DFWHG DV FRRUGLQDWRU �����

����� 7KH FRRUGLQDWRUV ZLVK WR WKDQN HYHU\ERG\ ZKR FRQWULEXWHG WR WKLV :RUNLQJ *URXS� 7KLV LQFOXGHV

DPRQJ PDQ\ RWKHUV� WKRVH ZKR JDYH WKHLU YRLFH WR 3RO\FRVW� WKRVH ZKR VXEPLWWHG LQIRUPDWLRQ WR WKH

GDWDEDVH VXUYH\ DQG WKRVH ZKR FRPSLOHG LW� VWXGHQWV ZKR ZRUNHG RQ 3RO\FRVW DQQRWDWLRQ� WKRVH ZKR

WUDQVFULEHG PRWKHU WRQJXH XWWHUDQFHV LQ 3RO\FRVW� SUHVHQWHUV GXULQJ WHFKQLFDO PHHWLQJV� DQG� PRVW RI DOO�

'LMDQD 3HWURYVND� -HDQ +HQQHEHUW DQG 'RPLQLTXH *HQRXG IRU DOO WKHLU ZRUN ZLWK 3RO\FRVW�

�  5()(5(1&(6

>�@� $OWLQFD\ +�� 'HPLUHNOHU 0� ������� ´&RPELQDWLRQ RI PRGHO FRQIXVLRQ LQIRUPDWLRQ RQ WKH EDVLV

RI 'HPSVWHU�6KDIHU WKHRU\ IRU VSHDNHU LGHQWLILFDWLRQ´� &267���� $DUKXV PHHWLQJ� 2FW� ����

>�@� $OWLQFD\ +�� 'HPLUHNOHU 0� ������� ´2Q WKH XVH RI VXSUD PRGHO LQIRUPDWLRQ IURP PXOWLSOH

FODVVLILHUV IRU UREXVW VSHDNHU LGHQWLILFDWLRQµ� (XURVSHHFK·��� %XGDSHVW� +XQJDU\� 6HSWHPEHU ����

SS� ��������

>�@� $PELNDLUDMDK (�� +DVVHO 3� ������� ´6SHDNHU LGHQWLILFDWLRQ RQ WKH 3RO\FRVW GDWDEDVH XVLQJ OLQH

VSHFWUDO SDLUVµ� 3URF� RI &267 ZRUNVKRS RQ $SSOLFDWLRQV RI 6SHDNHU 5HFRJQLWLRQ 7HFKQLTXHV LQ

7HOHSKRQ\� 9LJR� 6SDLQ� 1RYHPEHU� SS� ������



>�@� $UL\DHHLQLD $�0�� 6LYDNXPDUDQ 3� ������� �6SHDNHU YHULILFDWLRQ EDVHG RQ WKH RUWKRJRQDOLVDWLRQ

WHFKQLTXH� 3URF� WKH ,(( (XURSHDQ &RQYHQWLRQ RQ 6HFXULW\ DQG 'HWHFWLRQ �(&26 
����

%ULJKWRQ� 8.� 1R� ���� 0D\� SS� ��������

>�@� $UL\DHHLQLD $� 0�� 6LYDNXPDUDQ 3� ������� �$QDO\VLV DQG FRPSDULVRQ RI VFRUH QRUPDOLVDWLRQ

PHWKRGV IRU WH[W�GHSHQGHQW VSHDNHU YHULILFDWLRQ�� (XURVSHHFK
��� 5KRGHV� *UHHFH� 6HSW� ������

SS� ����������

>�@� %HVDFLHU /�� /XHWWLQ -�� 0DvWUH *�� 0HXUYLOOH (� ������� ´([SHULPHQWDO HYDOXDWLRQ RI WH[W�

LQGHSHQGHQW VSHDNHU YHULILFDWLRQ RQ ODERUDWRU\ DQG ILHOG WHVW GDWDEDVHV LQ WKH 0�976 SURMHFWµ�

(XURVSHHFK·��� %XGDSHVW� +XQJDU\� 6HSWHPEHU ���� SS� ��������

>�@� %LPERW )�� +XWWHU +�3�� -DERXOHW &�� .RROZDDLM -�� /LQGEHUJ -�� 3LHUURW -�%� ������� ´$Q RYHUYLHZ

RI WKH &$9( SURMHFW UHVHDUFK DFWLYLWLHV LQ VSHDNHU YHULILFDWLRQµ� :RUNVKRS RQ 6SHDNHU

5HFRJQLWLRQ DQG LWV &RPPHUFLDO DQG )RUHQVLF $SSOLFDWLRQV �5/$�&�� $YLJQRQ� )UDQFH� $SULO ���

��� SS ��������

>�@� %LPERW )�� %ORPEHUJ 0�� %RYHV /�� &KROOHW *�� -DERXOHW &�� -DFRE %�� .KDUURXEL -�� .RROZDDLM -��

/LQGEHUJ -�� 0DULHWKR] -�� 0RNEHO &�� 0RNEHO +� ������� ´$Q RYHUYLHZ RI WKH 3,&$662 SURMHFW

UHVHDUFK DFWLYLWLHV LQ VSHDNHU YHULILFDWLRQ IRU WHOHSKRQH DSSOLFDWLRQVµ� (XURVSHHFK·��� %XGDSHVW�

+XQJDU\� 6HSWHPEHU ���� SS� ����������·

>�@� %RYHV /�� %RJDDUW 7�� %RV /� ������� ´'HVLJQ DQG UHFRUGLQJ RI ODUJH GDWD EDVHV IRU XVH LQ VSHDNHU

YHULILFDWLRQ DQG LGHQWLILFDLWRQµ� 3URF� (6&$ ZRUNVKRS RQ $XWRPDWLF 6SHDNHU 5HFRJQLWLRQ�

,GHQWLILFDWLRQ DQG 9HULILFDWLRQ� 0DUWLJQ\� 6ZLW]HUODQG� $SULO ���� SS� ������

>��@� &DPSEHOO -U� -�� 5H\QROGV '� ������� ´&RUSRUD IRU WKH HYDOXDWLRQ RI VSHDNHU UHFRJQLWLRQ V\VWHPVµ�

,&$663·��� 3KRHQL[� 86$� 0DUFK ������ SS� ��������

>��@� &ROH 5�� 1RHO 0�� 1RHO 9� ������� ´7KH &6/8 VSHDNHU UHFRJQLWLRQ FRUSXVµ� ,&6/3·��� 6\GQH\�

$XVWUDOLD� 1RYHPEHU ��² 'HFHPEHU �� SS� ����������

>��@� 'HPLUHNOHU 0� ������� ´,Q LQIRUPDWLRQ WKHRUHWLF DSSURDFK IRU ZHLJKW HVWLPDWLRQ LQ FRPELQLQJ

PXOWLSOH SUREDELOLVWLF FODVVLILHUVµ� &267���� 3RUWR PHHWLQJ� 0DUFK ����

>��@� 'XURX *�� 0DJULQ�&KDJQROOHDX ,� ������� ´6SHDNHU LGHQWLILFDWLRQ RQ WKH 3RO\FRVW GDWDEDVH XVLQJ

WKH IXVLRQ RI KLVWRJUDP FODVVLILHUV PHWKRGµ� &267���� 0DUWOHVKDP PHHWLQJ� $SULO ������

>��@� 'XURX *� ������� ´&URVV�ODQJXDJH VSHDNHU LGHQWLILFDWLRQ RQ WKH 3RO\FRVW GDWDEDVHµ� &267����

$DUKXV PHHWLQJ� 2FW� ����

>��@� 'XURX *� ������� ´7LPH�IUHTXHQF\ SULQFLSDO FRPSRQHQWV RI VSHHFK DSSOLHG WR VSHDNHU

UHFRJQLWLRQµ� &267���� $WKORQH PHHWLQJ� -XQH ������

>��@� (/5$� (XURSHDQ /DQJXDJH 5HVRXUFHV $VVRFLDWLRQ� KWWS���ZZZ�LFS�JUHQHW�IU�(/5$�

>��@� )DOFRQH 0� �����D�� ´7KH VSHDNHU UHFRJQLWLRQ GDWDEDVH FROOHFWHG DW )8%� D UHSRUW RQ JDLQHG

H[SHULHQFHµ� &267���� 5RPH PHHWLQJ� -DQ� ������

>��@� )DOFRQH 0� �����E�� ´$FRXVWLF FKDUDFWHULVDWLRQ RI 6,9$ WKH 0XVHU GDWDEDVH� VRPH SUHOLPLQDU\

UHPDUNVµ� &267���� 5RPH PHHWLQJ� -DQ� ������

>��@� )DOFRQH 0�� &RQWLQR 8� ������� �$FRXVWLF FKDUDFWHULVDWLRQ RI VSHHFK GDWDEDVHV� DQ H[DPSOH IRU

VSHDNHU YHULILFDWLRQ�� 3URF� RI 7KH ;,,,WK ,QWO� &RQJUHVV RI 3KRQHWLF 6FLHQFHV �,&3K6��

6WRFNKROP� 6ZHGHQ� $XJXVW� SS� ��������

>��@� )DOFRQH 0�� *DOOR ������� ´7KH 6,9$ VSHHFK GDWDEDVH IRU VSHDNHU YHULILFDWLRQ� GHVFULSWLRQ DQG

HYDOXDWLRQµ� ,&6/3·��� 3KLODGHOSKLD� 86$� 2FWREHU� SS� ����������

>��@� )DOFRQH 0� ������� ´6SHDNHU UHFRJQLWLRQ DVVHVVPHQW DQG GLVVHPLQDWLRQ� DFWLYLWLHV LQ &267���

ZRUNLQJ JURXS �µ� ,Q� &267��� )LQDO 5HSRUW�

>��@� )XUXL 6� ������� ´5HVHDUFK RQ LQGLYLGXDOLW\ IHDWXUHV LQ VSHHFK ZDYHV DQG DXWRPDWLF VSHDNHU

UHFRJQLWLRQ WHFKQLTXHVµ� 6SHHFK &RPPXQLFDWLRQ� 9RO �� SS ��������



>��@� *DUFtD�3OD]D /�� )HUQiQGH] &� ������� ´0XOWL�PRGHO YHULILFDWLRQ IRU WHOHVHUYLFHV DQG VHFXULW\

DSSOLFDWLRQVµ� 3URF� &267 ZRUNVKRS RQ $SSOLFDWLRQV RI 6SHDNHU 5HFRJQLWLRQ 7HFKQLTXHV LQ

7HOHSKRQ\� 9LJR� 6SDLQ� 1RYHPEHU� SS� ����

>��@� *DXYDLQ -�/�� /DPHO /�)�� 3URXWV %� ������� ´([SHULPHQWV ZLWK VSHDNHU YHULILFDWLRQ RYHU WKH

WHOHSKRQHµ� (XURVSHHFK·��� 0DGULG� 6SDLQ� SS� ��������

>��@� *HQRXG '�� &KROOHW *� ������� ´'HOLEHUDWH LPSRVWXUH� D FKDOOHQJH IRU DXWRPDWLF VSHDNHU

YHULILFDWLRQ V\VWHPVµ� (XURVSHHFK·��� %XGDSHVW� +XQJDU\� 6HSWHPEHU ���� SS� ����������

>��@� *RGIUH\ -�� +ROOLPDQ (�� 0F'DQLHO -� ������� ´6ZLWFKERDUG� WHOHSKRQH VSHHFK FRUSXV IRU UHVHDUFK

DQG GHYHORSPHQWµ� ,&$663·��� 6DQ )UDQVLVFR� 86$� 0DUFK ������ SS� ��������

>��@� *RGIUH\ -�� *UDII '�� 0DUWLQ $� ������� ´3XEOLF GDWDEDVHV IRU VSHDNHU UHFRJQLWLRQ DQG

YHULILFDWLRQµ� 3URF� (6&$ ZRUNVKRS RQ $XWRPDWLF 6SHDNHU 5HFRJQLWLRQ� ,GHQWLILFDWLRQ DQG

9HULILFDWLRQ� 0DUWLJQ\� 6ZLW]HUODQG� $SULO ���� SS� ������

>��@� +DVVHOO 3�� $PELNDLUDMDK (� ������� ´7H[W�LQGHSHQGHQW VSHDNHU LGHQWLILFDWLRQ XVLQJ WKH 3RO\FRVW

GDWDEDVHµ� &267���� 0DUWOHVKDP PHHWLQJ� $SULO ������

>��@� +HQQHEHUW -� ������� ´3RO\FRVW DQQRWDWLRQ VWDWXV UHSRUWµ� &267���� 0DUWOHVKDP PHHWLQJ� $SULO

������

>��@� +HQQHEHUW -�� 0HOLQ +�� 3HWURYVND '�� *HQRXG '� ������� ´3RO\FRVW ���� VWDWXV RI WKH ZRUNµ�

&267���� $QNDUD PHHWLQJ� $SULO ����

>��@� +HQQHEHUW -�� 0HOLQ +�� 3HWURYVND '�� *HQRXG '� ������� ´3RO\FRVW� D WHOHSKRQH�VSHHFK GDWDEDVH

IRU VSHDNHU UHFRJQLWLRQµ� WR DSSHDU LQ� 6SHHFK &RPPXQLFDWLRQ�

>��@� +HUQDQGR -� ������� ´9HULILFDWLRQ H[SHULPHQWV IRU WH[W�LQGHSHQGHQW VSHDNHU LGHQWLILFDWLRQ XVLQJ

IUHTXHQF\ ILOWHUHG VSHFWUDO HQHUJLHVµ� &267���� $DUKXV PHHWLQJ� 2FW� ����

>��@� +HUQDQGR -�� 1DGHX &� ������� ´6SHDNHU YHULILFDWLRQ RQ WKH 3RO\FRVW GDWDEDVH XVLQJ IUHTXHQF\

ILOWHUHG VSHFWUDO HQHUJLHVµ� ,&6/3·��� 6\GQH\� $XVWUDOLD� 1RYHPEHU �� ² 'HFHPEHU �� SS� ����

����

>��@� +|JH +�� 7URSI +�6�� :LQVNL 5�� YDQ GHQ +HXYHO +�� +DHE�8PEDFK 5� 	 &KRXNUL .� �������

´(XURSHDQ 6SHHFK GDWDEDVHV IRU WHOHSKRQH DSSOLFDWLRQVµ� ,&$663·��� 0XQLFK� *HUPDQ\� SS�

����������

>��@� .DUOVVRQ ,�� %DQ]LJHU 7�� 'DQNRYLFRYD -�� -RKQVWRQH 7�� /LQGEHUJ -�� 0HOLQ +�� 1RODQ )�� 6FKHUHU

.� ������� �6SHDNHU 9HULILFDWLRQ ZLWK (OLFLWHG 6SHDNLQJ�VW\OHV LQ WKH 9HUL9R[ SURMHFW�� :RUNVKRS

RQ 6SHDNHU 5HFRJQLWLRQ DQG LWV &RPPHUFLDO DQG )RUHQVLF $SSOLFDWLRQV �5/$�&�� $YLJQRQ�

)UDQFH� $SULO ������ SS� ��������([WHQGHG YHUVLRQ WR DSSHDU LQ� 6SHHFK &RPPXQLFDWLRQ�

>��@� .XLWHUW 0� ������� ´,QWURGXFLQJ 6(63� D UHDOLVWLF GDWDEDVH IRU VSHDNHU YHULILFDWLRQµ� 3URF� &267

ZRUNVKRS RQ $SSOLFDWLRQV RI 6SHDNHU 5HFRJQLWLRQ 7HFKQLTXHV LQ 7HOHSKRQ\� 9LJR� 6SDLQ�

1RYHPEHU� SS� �� �DEVWUDFW��

>��@� /DPHO /�)�� *DXYDLQ -�/� ������� ´6SHDNHU YHULILFDWLRQ RYHU WKH WHOHSKRQHµ� :RUNVKRS RQ 6SHDNHU

5HFRJQLWLRQ DQG LWV &RPPHUFLDO DQG )RUHQVLF $SSOLFDWLRQV �5/$�&�� $YLJQRQ� )UDQFH� $SULO ���

��� SS� ������

>��@� /'&� /LQJXLVWLF 'DWD &RQVRUWLXP� 86$� KWWS���ZZZ�OGF�XSHQQ�HGX�

>��@� /LQGEHUJ %� ������� ´6SHFLILFDWLRQ RI VSHDNHU YHULILFDWLRQ GDWDEDVHV LQ 6SHHFK'DW �,,�µ�

&267���� 6WRFNKROP PHHWLQJ� -XQH ������

>��@� /LQGEHUJ -�� 0HOLQ +�� /XQGLQ )�� 6XQGEHUJ (� ������� ´6XUYH\ RI GDWDEDVHVµ� &267����

6WRFNKROP PHHWLQJ� -XQH ������$OVR LQ� &267��� )LQDO 5HSRUW� �����

>��@� /LQGEHUJ -�� %ORPEHUJ 0� ������� �9XOQHUDELOLW\ LQ VSHDNHU YHULILFDWLRQ� D VWXG\ RI SRVVLEOH

WHFKQLFDO LPSRVWRU WHFKQLTXHV�� (XURVSHHFK·��� %XGDSHVW� +XQJDU\� 6HSWHPEHU ���� SS� �����

�����



>��@� 0DJULQ�&KDJQROOHDX ,�� 'XURX *� ������� ´7LPH�IUHTXHQF\ SULQFLSDO FRPSRQHQWV RI VSHHFK�

DSSOLFDWLRQ WR VSHDNHU LGHQWLILFDWLRQµ� (XURVSHHFK·��� %XGDSHVW� +XQJDU\� 6HSWHPEHU ���� SS�

��������

>��@� 0DULpWKR] -�� 0RNEHO &� ������� ´6\QFKURQRXV DOLJQPHQWµ� 5HVHDUFK 5HSRUW ������� ,',$3�

0DUWLJQ\� 6ZLW]HUODQG�

>��@� 0HOLQ +� ������� ´'HVLJQ DQG UHFRUGLQJ RI WKH *DQGDOI GDWDEDVHµ� &267���� /DXVDQQH PHHWLQJ�

'HF� ������

>��@� 0HOLQ +� ������� ´*DQGDOI ² D 6ZHGLVK WHOHSKRQH VSHDNHU YHULILFDWLRQ GDWDEDVHµ� ,&6/3·���

3KLODGHOSKLD� 86$� 2FWREHU� SS� ����������

>��@� 0HOLQ +�� /LQGEHUJ -� ������� ´*XLGHOLQHV IRU H[SHULPHQWV RQ WKH 3RO\FRVW GDWDEDVHµ �9HUVLRQ

����� 3URF� &267 ZRUNVKRS RQ $SSOLFDWLRQV RI 6SHDNHU 5HFRJQLWLRQ 7HFKQLTXHV LQ 7HOHSKRQ\�

9LJR� 6SDLQ� 1RYHPEHU� SS� ������

>��@� 0HOLQ +� ������� ´2SWLPL]LQJ YDULDQFH IORRULQJ LQ +00�EDVHG VSHDNHU YHULILFDWLRQµ� &267����

$QNDUD PHHWLQJ� $SULO ����

>��@� 0HOLQ +�� .RROZDDLM -�:�� /LQGEHUJ -�� %LPERW )� ������� ´$ FRPSDUDWLYH HYDOXDWLRQ RI YDULDQFH

IORRULQJ WHFKQLTXHV LQ +00�EDVHG VSHDNHU YHULILFDWLRQµ� ,&6/3·��� 6\GQH\� $XVWUDOLD� 1RYHPEHU

�� ² 'HFHPEHU �� SS� ����������

>��@� 0HOLQ +�� /LQGEHUJ -� ������� ´9DULDQFH IORRULQJ� VFDOLQJ DQG W\LQJ IRU WH[W�GHSHQGHQW VSHDNHU

YHULILFDWLRQµ� (XURVSHHFK·��� %XGDSHVW� +XQJDU\� 6HSWHPEHU ���� SS� ����������

>��@� 0HOLQ +� ������� ´'DWDEDVHV IRU VSHDNHU UHFRJQLWLRQ� ZRUNLQJ JURXS � ILQDO UHSRUWµ� ,Q� &267���

)LQDO 5HSRUW�

>��@� 0HOLQ +�� /LQGEHUJ -� ������� ´*XLGHOLQHV IRU H[SHULPHQWV RQ WKH 3RO\FRVW GDWDEDVH µ �9HUVLRQ

����� ,Q� &267��� )LQDO 5HSRUW�

>��@� 0HOOD 2� ������� ´([WUDFWLRQ RI IRUPDQWV RI RUDO YRZHOV DQG FULWLFDO DQDO\VLV IRU VSHDNHU

FKDUDFWHUL]DWLRQµ� 3URF� (6&$ ZRUNVKRS RQ $XWRPDWLF 6SHDNHU 5HFRJQLWLRQ� ,GHQWLILFDWLRQ DQG

9HULILFDWLRQ� 0DUWLJQ\� 6ZLW]HUODQG� $SULO ���� SS� ��������

>��@� 0HVVHU .�� 0DWDV -�� .LWWOHU -�� /XHWWLQ -�� 0DLWUH *� ������� ´;0�976'%� WKH H[WHQGHG 0�976

GDWDEDVHµ� 3URF� RI $XGLR DQG 9LGHR�EDVHG %LRPHWULF 3HUVRQ $XWKHQWLFDWLRQ �$9%3$��

:DVKLQJWRQ '&� 86$� 0DUFK ������

>��@� 1DWDI $� ������� ´'HILQLWLRQ RI HQYLURQPHQWDO DQG VSHDNHU VSHFLILF FRYHUDJH IRU 6'%µ�

6SHHFK'DW� 7HFKQLFDO 5HSRUW /(�������6'������ 2FWREHU� KWWS���ZZZ�VSHHFKGDW�FRP�

>��@� 1RUGVWU|P 7�� 0HOLQ +� ������� ´3RO\FRVW H[SHULPHQW UHVXOWVµ� &267���� $QNDUD PHHWLQJ� $SULO

����

>��@� 1RUGVWU|P 7�� 0HOLQ +�� /LQGEHUJ -� ������� ´$ FRPSDUDWLYH VWXG\ RI VSHDNHU YHULILFDWLRQ V\VWHPV

XVLQJ WKH 3RO\FRVW GDWDEDVHµ� ,&6/3·��� 6\GQH\� $XVWUDOLD� 1RYHPEHU �� ² 'HFHPEHU �� SS�

���������� $OVR SUHVHQWHG LQ &267���� $DUKXV PHHWLQJ� 2FW� ���� �����

>��@� 2*,� 2UHJRQ *UDGXDWH ,QVWLWXWH� &HQWHU IRU 6SRNHQ /DQJXDJH 8QGHUVWDQGLQJ� 86$�

KWWS���ZZZ�FVH�RJL�HGX�FVOX�

>��@� 2OVHQ -�� /LQGEHUJ %� ������� ´$OJRULWKPV 	 SDUDPHWHUV IRU VSHDNHU UHFRJQLWLRQ� DFWLYLWLHV LQ

&267��� ZRUNLQJ JURXS �µ� ,Q� &267��� )LQDO 5HSRUW�

>��@� 2UWHJD�*DUFtD -�� *RQ]iOH]�5RGUtJXH] -�� 0DUUHUR�$JXLDU 9�� 'tD]�*yPH] -�-�� *DUFtD�-LPpQH] 5��

/XFHQD�0ROLQD -�� 6iQFKH]�0ROHUD -�$�*� ������� ´$+80$'$� D ODUJH VSHHFK FRUSXV LQ 6SDQLVK

IRU VSHDNHU LGHQWLILFDWLRQ DQG YHULILFDWLRQµ� ,&$663·��� 6HDWWOH� 86$� SS� ��������

>��@� 2UWHJD�*DUFtD -� �����D�� ´6SHDNHU UHFRJQLWLRQ RULHQWHG ·$+80$'$· ODUJH VSHHFK FRUSXVµ�

&267���� 3RUWR PHHWLQJ� 0DUFK ����

>��@� 2UWHJD�*DUFtD -�� *RQ]iOH]�5RGUtJXH] -�� &UX]�/ODQDV 6� �����E�� ´*$8',�$+80$'$ VSHHFK

GDWDEDVH IRU ELRPHWULF LGHQWLILFDWLRQ WKURXJK YRLFHµ� ,Q� &267��� )LQDO 5HSRUW�



>��@� 3DZOHZVNL 0�� 'RZQH\ 6� ������� ´&KDQQHO HIIHFWV LQ VSHDNHU UHFRJQLWLRQµ� 3URF� RI ,QVWLWXWH RI

$FRXVWLFV �,�2�$�� 9RO� ��� 3DUW �� SS� ���²����$OVR LQ� 3URF� &267 ZRUNVKRS RQ $SSOLFDWLRQV

RI 6SHDNHU 5HFRJQLWLRQ 7HFKQLTXHV LQ 7HOHSKRQ\� 9LJR� 6SDLQ� 1RYHPEHU� SS� ������

>��@� 3HWURYVND '�� +HQQHEHUW -�� *HQRXG '�� &KROOHW *� ������� ´6HPL�DXWRPDWLF +00�EDVHG

DQQRWDWLRQ RI WKH 3RO\FRVW GDWDEDVHµ� 3URF� &267 ZRUNVKRS RQ $SSOLFDWLRQV RI 6SHDNHU

5HFRJQLWLRQ 7HFKQLTXHV LQ 7HOHSKRQ\� 9LJR� 6SDLQ� 1RYHPEHU� SS� ������

>��@� 3HWURYVND '�� +HQQHEHUW -�� 0HOLQ +�� *HQRXG '� ������� �3RO\FRVW� D WHOHSKRQH�VSHHFK GDWDEDVH

IRU VSHDNHU UHFRJQLWLRQ�� :RUNVKRS RQ 6SHDNHU 5HFRJQLWLRQ DQG LWV &RPPHUFLDO DQG )RUHQVLF

$SSOLFDWLRQV �5/$�&�� $YLJQRQ� )UDQFH� $SULO ������ SS� ��������

>��@� 3LJHRQ 6�� 9DQGHQGRUSH /� ������� ´7KH 0�976 PXOWLPRGDO IDFH GDWDEDVHµ� ,Q� 3URF� $XGLR DQG

9LGHR�EDVHG %LRPHWULF 3HUVRQ $XWKHQWLFDWLRQ �$9%3$�� 6SULQJHU /1&6� %LJ�Q HW DO�� (GV� �����

>��@� 5H\QROGV '� $� ������� ´+7,0,7 DQG //+'%� VSHHFK FRUSRUD IRU WKH VWXG\ RI KDQGVHW

WUDQVGXFHU HIIHFWVµ� ,&$663���� 0XQLFK� *HUPDQ\� SS� ����������

>��@� 5RGUtJXH]�/LxDUHV /� ������� ´(VWXGLR \ 0HMRUD GH 6LVWHPDV GH 5HFRQRFLPLHQWR GH /RFXWRUHV

PHGLDQWH HO 8VR GH ,QIRUPDFLyQ 9HUEDO \ $F~VWLFD HQ XQ 1XHYR 0DUFR ([SHULPHQWDOµ� 3K�'�

7KHVLV� (76( GH 7HOHFRPXQLFDFLyQ� 8QLYHUVLW\ RI 9LJR� 6SDLQ�

>��@� 5RGUtJXH]�/LxDUHV /�� *DUFtD�0DWHR &�� $OED�&DVWUR -�/� ������� ´2Q WKH XVH RI QHXUDO QHWZRUNV

WR FRPELQH XWWHUDQFH DQG VSHDNHU YHULILFDWLRQ V\VWHPV LQ D WH[W�GHSHQGHQW VSHDNHU YHULILFDWLRQ

WDVNµ� (XURVSHHFK·��� %XGDSHVW� +XQJDU\� SS� ����������

>��@� 6DWXp�9LOODU $�� )D~QGH]�=DQX\ 0 ������� ´2Q WKH UHOHYDQFH RI ODQJXDJH LQ VSHDNHU UHFRJQLWLRQµ�

(XURVSHHFK·��� %XGDSHVW� +XQJDU\� 6HSWHPEHU ���� SS� ����������
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1A. Name of the corpus: ..............................................

1B. Production date: .................................................

1C. Creator(s): ......................................................

1D. Country (recording site): ........................................

1E. Currently available (check one or two)

[ ] to anybody who wants to buy it

[ ] with the following restrictions: .............................

[ ] not available by default, but availability may be
negotiated with (contact information): .......................

[ ] is not currently available, but will/may be available
around (date): ...............................................
from (supplier): .............................................
with the following restrictions: .............................

[ ] a proprietary corpus that is not and never will be
available to anyone else.

1F. Source for publicly available corpus (if other than ELRA or
LDC, please give full contact information):

.................................................................

.................................................................

1G. Price for publicly available corpus: .............................

1H. Size (Number of CDs, or size in MB): .............................

�  *(1(5$/ ,1)250$7,21

2A. The corpus contains:

[ ] speech

[ ] pictures

[ ] video (sequence of pictures)

[ ] other biometric data: ........................................

2B. It was created for the following purpose(s):
.................................................................
.................................................................

2C. It is (also) suitable for the following type of
experiments:

.................................................................

.................................................................
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Speakers in a corpus can be placed in one of two categories
depending on how many different recording sessions they have
made.

CATEGORY 1: Speakers who have made more than one  recording
session. For these speakers, one session can be used for
enrollment and one or more for verification tests (client
speakers).

CATEGORY 2: Speakers who have made only one  recording session
(impostor speakers).

3A. How many speakers in

Male Female

Category 1: ............ ............

Category 2: ............ ............

��� ,17(5�63($.(5 9$5,$7,21

% of the category population

Category 1 Category 2

3B. Well motivated speakers:   ...... %   ...... %

3C. People working with speech research:   ...... %   ...... %

3D. Age ≤ 20   ...... %   ...... %

21-30   ...... %   ...... %

31-40   ...... %   ...... %

41-50   ...... %   ...... %

51-60   ...... %   ...... %

61-70   ...... %   ...... %

71-80   ...... %   ...... %

> 80   ...... %   ...... %

3E. Your judgement of inter-speaker variation on a scale 1-5
(1-litte variation, 5-much variation): ...........................

Motivation: (consider for instance variation on: dialects,
profession, educational background):

.................................................................

.................................................................

��� ,175$�63($.(5 9$5,$7,21

During what time period(s) have the category 1 speakers been
recorded? If it varies, specify minimum and maximum period for
the subject, and the most typical period.



:*� ),1$/ 5(3257 � $33(1',; $

3F. Number of sessions per speaker (category 1):

#sessions #speakers

 2- 5 ......

 6-10 ......

11-15 ......

16-20 ......

21-25 ......

25-

3G. Time span during which category-1 speakers have been
recorded:

time span #speakers

1 day or less ......

2-7 days ......

2-4 weeks ......

2-3 months ......

4-12 months ......

more than one year ......

3H. Total effective duration of recorded speech per category-1
speaker:

Minimum ...... minutes

Typical ...... minutes

Maximum ...... minutes

3I. Comments on intra-speaker variation:
.................................................................
.................................................................

��� &+$5$&7(5,=$7,21 2) ,03267256

Speakers that can be used for impostor tests (not necessarily
only category 2 speakers) may have different characteristics.
They may be

CASUAL IMPOSTORS: speakers like any other speaker in the corpus,
who just say a set of utterances.

RELATIVES:  speakers who are closely related to one or more
speakers in the corpus and, hence, may be anatomically similar.
Examples: brothers, twin brothers, or father-son.

DEDICATED IMPOSTORS: speakers who mimic another speaker's voice
(and/or visual appearance). They may be the "entertainer" kind
who makes impressions of other people; they may have access to a
speaker verification system for training their voice to be
similar in the sense of the verification system; or they may
somehow artificially generate speech samples to be similar to a
target speaker.
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3J. Occurrence of pairs of particular impostor/target speaker:

Relatives (same-gender):

[ ] twins: ...... pairs

[ ] brokers, sisters, father-son, mother-daughter: ...... pairs

Dedicated impostors

[ ] entertainer kind mimickers: ...... pairs

[ ] trained with speaker recognition system: ...... pairs

[ ] artificially generated: ...... pairs

(method: .................................................)

3K. Comment on impostor characteristics:
.................................................................
.................................................................
.................................................................
.................................................................

�  63((&+ &217(176

��� /$1*8$*(

4A. Language(s) spoken: ..............................................

4B. Proportion of subjects that speak their mother tongue: .........%

��� 7(;7 0$7(5,$/

Definition:  A speech/image file can be used in a text-dependent
recognition test if the vocabulary from which test words are
drawn is included in some corresponding enrollment material.
Such test files are called text-dependent test files. This
includes files with test words embedded in carrier phrases.

4C. Portion of test files

[ ] text-dependent: ...... %

[ ] text-independent: ...... %

4D. Specification of text-dependent test files (state typical
number of files per session in each category)

fixed Text-prompted audio-prompted

digit sequence: ....... files ....... files ....... files

single word: ....... files ....... files ....... files

sentence: ....... files ....... files ....... files

‘fixed’ files contain the same text in each session; ‘text-
prompted’ and ‘audio-prompted’ files contain new text in each
session.
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4E. Specification of text-independent test files (state typical
number of files per session in each category)

Non-spontaneous:

[ ] text-prompted: ...... files

[ ] audio-prompted: ...... files

Spontaneous

[ ] monologue: ...... files

[ ] answer to question: ...... files

[ ] conversation: ...... files

�  3267�352&(66,1*

5A. What annotation is available for speech data? Specify for
how large portion of all speech files a given annotation
type is available. ‘transcription’ refers to a symbolic
description and ‘segmentation’ refers to boundary timing
information. Automatic segmentation has not been edited
manually.

[ ] orthographic transcription: ...... %

[ ] phonemic transcription: ...... %

[ ] phonetic transcription: ...... %

[ ] automatic segmentation: ...... %

[ ] verified segmentation ...... %

5B. What annotation is available for image data:
.................................................................
.................................................................

�  5(&25',1* (48,30(17

��� $8',2 5(&25',1*6

Specify the type of microphone or telephone handset used in a
portion of the total number of calls/sessions. Entries under 6A
and 6B together must sum to 100, unless utterances were recorded
with multiple devices in a stereo fashion.

6A. Broadband microphone:

[ ] Head-set ...... %

[ ] Desktop-mounted microphone ...... %

[ ] Other broadband microphone ...... %
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6B. Telephone handset:

[ ] "Normal" (electret): ...... %

[ ] Carbon button: ...... %

[ ] Cordless (not mobile/cellular) ...... % (for instance
DECT)

[ ] Cellular phone, digital ...... % (for instance
GSM)

[ ] Cellular phone, analog ...... % (for instance
NMT)

[ ] Other (specify in 6C) ...... %

[ ] Unknown telephone ...... %

6C. Comment on microphones/handsets: ..................................
.................................................................

6D. Specify how many speakers made their calls/recordings from
how many different phones or microphones:

number of handsets portion of speakers

[ ] unknown ...... %

[ ] 1 ...... %

[ ] 2-3 ...... %

[ ] 4-10 ...... %

[ ] >10 ...... %

6E. Telephone recordings were made from:

[ ] Analog subscriber line

[ ] Euro-ISDN digital subscriber/trunk line

[ ] Other digital subscriber or trunk line

6F. Microphone recordings were made onto:

[ ] Analog tape

[ ] Tape or computer with digital storage (for instance
DAT)

��� ,0$*( 5(&25',1*6

Please describe recording conditions for the image part of the
data. Where possible, try to follow the same outline as for the
description of audio recording conditions. (imagine the
following analogies: microphone-camera, number of handsets-
number of views)

6G. Camera equipment: ................................................
.................................................................

6H. The variety of views (camera angles): ............................
.................................................................

6I. Storage (analog video tape, digital direct, etc.): ...............
.................................................................
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7A. Characterize the caller environment

% of all sessions

[ ] anechoic chamber ...... %

[ ] sound-treated room ...... %

[ ] quiet home/office ...... %

[ ] noisy home/office ...... %

[ ] noisy public place ...... %
(station, street, etc.)

[ ] extreme noise (cockpit, etc.) ...... %

[ ] unknown ...... %

7B. Information given in 7A is based on

[ ] instructions/conditions given to speaker ("Please call
from...")

[ ] answer from speaker ("I called from ...")

[ ] "a posteriori" estimates ("We think he called from ..."
:-)

7C. For image data, describe light conditions:
.................................................................
.................................................................

�  38%/,&$7,216

8A. Publications that describe the corpus (conference or
journal paper; or web-document):

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

8B. Publications that describe experiments thoroughly enough to
be reproducible by somebody else:

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

8C. Publications with results produced with this corpus:
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
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9A. Other important information not covered by the above
questions:

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

9B. Other corpora may contain data that can be used as
development data, additional impostors, or to train non-
client models. List such corpora and their recommended use:

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

9C. Major discrepancies between design specification and
implementation of this corpus:

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

9D. Things the creators would like to have done differently:
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................

9E. Interesting experiences made during the creation of this
corpus:

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................

.................................................................
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