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;HQRSKHQRPHQD��VWXGLHV�RI�IRUHLJQ�

ODQJXDJH�LQIOXHQFH

DW�VHYHUDO�OLQJXLVWLF�OHYHOV

$QGHUV�/LQGVWU|P†‡ DQG�5REHUW�(NOXQG†‡

DQGHUV#[HQRSKRQHV�FRP UREHUW#[HQRSKRQHV�FRP

†7HOLD�5HVHDUFK�$%��)DUVWD

�

'HSW��RI�,QIRUPDWLRQ�DQG�&RPSXWHU�6FLHQFH��1/3/$%�

/LQN|SLQJ�8QLYHUVLW\
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2XWOLQH

z %DFNJURXQG

z ;HQRSKRQHV��D�SURGXFWLRQ�VWXG\

z ;HQRPRUSKRORJ\

z 5HODWHG�ZRUN�LQ�WKH 6SHHFK 7HFK��&RPPXQLW\
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%DFNJURXQG

����

z 6SHHFK GDWD�FROOHFWLRQ�IRU�6ZHGLVK�$65��5REHUW�

z 1DPH�SURQXQFLDWLRQ IRU�6ZHGLVK�776��$QGHUV�

z $PELWLRQ�WR�DSSURDFK�WKLV�³WKH�SURSHU�ZD\´

���������

z $�QXPEHU�RI�SXEOLFDWLRQV
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%DFNJURXQG

z $65�DQG�776�KLTK�TXDOLW\�HQRXJK�WR�EH�LQFOXGHG
LQ�SXEOLF�VHUYLFHV��3UREOHPV�WR�EH�VROYHG�UHPDLQ

z ,QFUHDVLQJO\�JOREDOL]HG�HFRQRP\�DQG�VRFLHW\
PHDQV�VSRNHQ�LQWHUIDFHV�PXVW�KDQGOH�IRUHLJQ�
IHDWXUHV�RQ�VHYHUDO�OLQJXLVWLF�OHYHOV

z 1XPEHU�RI�VXFK�DSSOLFDWLRQV�JURZV ZLWK
LQFUHDVLQJ�PRELOLW\�DQG�WRXULVP��%LOOL�

Telia Research AB
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$SSOLFDWLRQV

z 7UDYHO�ERRNLQJV��ERRNLQJ�FLQHPD WLFNHWV

z ,QWHUQDWLRQDO�QHZV

z 1DYLJDWLRQ�V\VWHPV

«�HWF�

z 6ZHGLVK�XVHU��XVLQJ�DQ�(QJOLVK�VSHHFK� DQG�SHQ�
EDVHG *36 QDYLJDWLRQDO V\VWHP�LQ�3RODQG«



4

Telia Research AB

DGfS 2002, Feb. 277

,QWURGXFWLRQ

z $�ILHOG�OLQJXLVW�ZLWK�QR�SULRU�NQRZOHGJH�RI�
6ZHGLVK�PDNHV�UHFRUGLQJV�DW�D�SXE«

z 7KH�WDVN��WR�GHVFULEH�WKH�SKRQHPLF�V\VWHP�

Telia Research AB

DGfS 2002, Feb. 278

6ZHGLVK�OLQJXLVWLF�GDWD

� �������	��
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�1R�WUDQVODWLRQ��\RX¶UH�D�ILHOG�OLQJXLVW��UHPHPEHU�
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´6ZHGLVKµ�OLQJXLVWLF GDWD"

� �������	��
 �������� � ������� ��� ������������� � � ��� ��� �	�����	!"� ���$#%� &$'�($���)�$!+*

�-, � 
��/.������������)0�� ��� � �-�$� ��12� !3�4��� �	����� &����������	5

�-, ��#�6 � � ��7 ����� �	� 8���� � � � ����6 � '�(�� � 9�� � � �-
�� � ���+:
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$�VSHHFK�WHFKQRORJ\�DQJOH

z 6ZHGLVK�7H[W�WR�6SHHFK�6\VWHPV�DQG�$XWRPDWLF�
6SHHFK�5HFRJQLWLRQ�6\VWHPV�ZLOO�FRPH�DFURVV�
WKHVH�VSHHFK�VRXQGV

z :KDW¶V�WKH�EHVW�FKRLFH�IRU�776"

z :KDW�YDULDELOLW\�ZLOO DQ�$65�V\VWHP�HQFRXQWHU"



6

Telia Research AB

DGfS 2002, Feb. 2711

$�SKRQRORJLFDO�SHUVSHFWLYH

z :KDW�LV�WKH�VWDWXV�RI�³IRUHLJQ´�VSHHFK�VRXQGV"
�
3KRQHPHV��FKDQJH�RI�PHDQLQJ"�

�
$OORSKRQHV��RI�ZKDW"�

�
0DUJLQDO"��TXLWH�FHQWUDO�LQ�VRPH�FRQWH[WV�

�
«�RU�VLPSO\� SKRQHV RI�IRUHLJQ�RULJLQ

z ,QWURGXFHG WKH�WHUP�[HQRSKRQHV LQ�����

Telia Research AB

DGfS 2002, Feb. 2712

:KDW�GR�ODQJXDJH�XVHUV�GR"

z 1DWLYH�6ZHGLVK�VSHDNHU�WDONLQJ�DERXW�%ULWLVK�30V

z 9DULDWLRQ��

QHDU WKH�VRXUFH�ODQJXDJH

È

VRPHWKLQJ�LQEHWZHHQ

È

UHSKRQHPDWL]HG

5HVHDUFK�TXHVWLRQV�

z :KDW�GR�ODQJXDJH�XVHUV�GR"

z «�DQG�ZK\"
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)DFWRUV
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3RVVLEOH�IDFWRUV

�
$¶V�FRPSHWHQFH

�
$¶V�SHUIRUPDQFH

�
$¶V�H[SHFWDWLRQV�RQ�5¶V�
FRPSHWHQFH

�
6RFLDO�GLVWDQFH�EHWZHHQ�
$�DQG�5

�
6RFLR�FXOWXUDO�GLVWDQFH�
WR�WKH�VRXUFH�ODQJXDJH

�
7LPH��SODFH�DQG�FKDQQHO�
XVHG�ZKHQ�ERUURZLQJ

�
³'LVWDQFH´�EHWZHHQ�WKH�
SKRQRORJLFDO�V\VWHPV�
LQYROYHG

�
$¶V�UHJLRQDO�EDFNJURXQG

�
HW�FHWHUD
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0HWKRG��3URGXFWLRQ�VWXG\

z 6SHHFK�VRXQGV�QRW�LQFOXGHG�LQ�WUDGLWLRQDO�
GHVFULSWLRQV RI�6ZHGLVK

z 3KRQHV�RI�SUHGRPLQDQWO\�$QJORVD[RQ�RULJLQ

>�W6�G=�6�=�7�'�]�Z�D,�H,��8�MXÛ�4�@

z 3KRQHV RI *HUPDQLF�RULJLQ

>�[�DÛ�@

Telia Research AB
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5HFRUGLQJV

z ���ORFDWLRQV

z ����SHRSOH��������\HDUV ROG��7HOLD�HPSOR\HHV�
�RU�WKHLU UHODWLYHV�

z ���VHQWHQFHV DPRQJ ������SHU�SHUVRQ���
FRQVWLWXWLQJ ����PLQXWHV�LQ�D�RQH�KRXU VHVVLRQ�

z �������[HQRSKRQH�WRNHQV

Telia Research AB

DGfS 2002, Feb. 2718

(YDOXDWLRQ

z 1DUURZ SKRQHWLF WUDQVFULSWLRQ E\�IRXU�6ZHGLVK�
WUDQVFULEHUV�ZLWK�DERYH�WKH�DYHUDJH�NQRZOHGJH�
RI�(QJOLVK

z 'LG�QRW�ZDQW�QDWLYH�VSHDNHUV�RI�(QJOLVK�
)RFXV�RQ�ZKDW�VRXQGV�QRQ�6ZHGLVK�WR�QDWLYH�
VSHDNHUV�RI�6ZHGLVK
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([DPSOHV

-DPHV >MD�PHV@ 5HSKRQHPDWL]HG

>MHMPV@

>MHMP]@ ´,Q�EHWZHHQµ

>G=(,PV@

>G=(,P]@ 1HDU VRXUFH�ODQJXDJH

`

Telia Research AB

DGfS 2002, Feb. 2720

9DULDELOLW\

'HW�DQVHV�DOOPlQW�DWW�-RKQ�0DMRU�lU�HQ�EOHN�
HIWHUWUlGDUH�WLOO�0DJJLH�7KDWFKHU

,W�LV�D ZLGHO\�KHOG RSLQLRQ�WKDW�-RKQ�0DMRU�LV�D
UDWKHU�SDOH�VXFFHVVRU WR�0DJJLH�7KDWFKHU

�� &ORVH�WR�WKH�VRXUFH�ODQJXDJH

�� 6RPH�DFFRPRGDWLRQ�WR�6ZHGLVK

�� 5HSKRQHPDWL]DWLRQ

�� 3UREOHPV�
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5HVXOWV

z /HVV�WKDQ ���UHVRUW�WR�WRWDO�UHSKRQHPDWL]DWLRQ

z 0RVW�H[SDQG�WKHLU�SKRQH�UHSHUWRLUH�FRQVLGHUDEO\

z 9DULDWLRQ�ZLWK UHVSHFW�WR
�
;HQRSKRQH

�
:RUG�QDPH

�
3RVLWLRQ�L�ZRUG�QDPH

Telia Research AB

DGfS 2002, Feb. 2722

7DEOHV

z $ORQJ�WZR�GLPHQVLRQV��DZDUHQHVV�DQG�ILGHOLW\
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([DPSOH�WDEOH

    1   2   3
 

 

   Awareness  High   High   Low (or high?)  

   “Fidelity”  High   Low   Low  

 Xeno-
phone

 No.  In the word       

 
�

 456  Thriller  49.6  
�

 0.2  �  48.0  �
        2.2  �
  463  Thatcher  42.3  

�
 1.3  ���  56.0  �

      0.2  �   

      0.2  *   

Telia Research AB

DGfS 2002, Feb. 2724

5HVXOWV��FRQVRQDQWV�

z $IIULFDWHV�FRPPRQ�

>�W6��@ !����

>�G=�@ !���±�����GHSHQGLQJ RQ�ZRUG�QDPH�

z 'HQWDO�IULFDWLYHV SURGXFHG�E\�DSSUR[������

>�7�'�@

z 5DUHO\�DQ\�YRLFHG�IULFDWLYHV�DW�DOO��������

>�=�]�@
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5HVXOWV��YRZHOV�

z $OO�YRZHOV�GLSKWKRQJV ZHOO DSSUR[LPDWHG
�DSSUR[������� >�D,�H,��8�MXÛ�4�@

z >�D,�H,�@�ZHOO DSSUR[LPDWHG E\�6ZHGLVK��9�M��

z 3HUKDSV VXUSULVLQJ��>��8�@

Telia Research AB

DGfS 2002, Feb. 2726

5HVXOWV

z *HQGHU�
�
6PDOO�GLIIHUHQFHV��RQO\�RQH�ZHDNO\�VLJQLILFDQW

z 5HJLRQ
�
5HJLRQV�EDVHG�RQ�(OHUW¶V�GLDOHFWDO�DUHDV

�
'LIIHUHQFHV H[LVW EXW�KDUG�WR�ILQG�SDWWHUQV
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5HVXOWV��$JH

z 3OD\V�D�PDMRU�UROH

z 6HYHQ�GHFDGLF LQWHUYDOV�ZLWK�ERXQGDULHV DW�
���������������������������\HDUV

z 6LJQLILFDQW GLIIHUHQFHV EHWZHHQ DOO�SDLUV RI�
JURXSV��H[FHSW WKH�\RXQJHVW

Telia Research AB

DGfS 2002, Feb. 2728

5HVXOWV��(GXFDWLRQ

z )RXU�FDWHJRULHV
�
³IRONVNROD´��DSSUR[����\HDUV�

�
³UHDOVNROD�JUXQGVNROD´��DSSUR[����\HDUV�

�
³J\PQDVLXP´��������\HDUV�

�
8QLYHUVLW\�HGXFDWLRQ

z &OHDU�GLIIHUHQFHV��KLJKHU�HGXFDWLRQ�\LHOGV�PRUH�
[HQRSKRQHV��FI��/MXQJ�

�
1RWD�EHQH��+LV VXEMHFWV�ZHUH�DZDUH�RI�WKH�
REMHFWLYH�RI�WKH�VWXG\�
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,PSOLFDWLRQV�IRU�$65

�$65� $XWRPDWLF�6SHHFK�5HFRJQLWLRQ�

z 0RUH XQLWV�OHVV�VSHFLILF�DFRXVWLF�PRGHOV
�
1RW�FOHDU�KRZ�WKLV�ILWV�ZLWK�FXUUHQW�VWDWH�RI�WKH�DUW�
WHFKQRORJ\��+00V�

z %LOLQJXDO�UHFRJQL]HUV"

z 'RPDLQ DQG�DSSOLFDWLRQ GHSHQGHQW

Telia Research AB

DGfS 2002, Feb. 2730

,PSOLFDWLRQV�IRU�776

z :KDW LV�WKH�³SURSHU´�OHYHO"
��
5HSKRQHPDWL]HG5HSKRQHPDWL]HG >>M$�ÛPHV@@

�
³7RR�JRRG7RR�JRRG´�´�V\QWKHVLVV\QWKHVLV�� >>GG=(,=(,P]P]@@

�
³6ZHGLVK´�6ZHGLVK´�SURQXQFLDWLRQSURQXQFLDWLRQ�� >>GG=(,=(,PVPV@@
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6\QWKHVLV�H[DPSOHV
�
;HQRSKRQHV�LQFOXGHG�LQ�RXU�V\QWKHVLV�UHFRUGLQJV�VLQFH�
����

�
0|ELXV��%HOO�/DEV�������

�
([DPSOH�

'HW�DQVHV�DOOPlQW�DWW�-RKQ�0DMRU�lU�HQ�EOHN�
HIWHUWUlGDUH�WLOO�0DJJLH�7KDWFKHU

,W�LV�D ZLGHO\�KHOG RSLQLRQ�WKDW�-RKQ�0DMRU�LV�D UDWKHU�
SDOH�VXFFHVVRU WR�0DJJLH�7KDWFKHU

�� :LWKRXW�[HQRSKRQHV

�� :LWK�[HQRSKRQHV

Telia Research AB

DGfS 2002, Feb. 2732

;HQRPRUSKRORJ\

�
��� VWULSV IURP�WKH FRPLF 5RFN\ E\�0DUWLQ�.HOOHUPDQ��
ZKR FODLPV WR�EH ZULWLQJ�GRZQ�ZKDW KLV�IULHQGV VD\�

�
$QJORVD[RQ�GRPLQDQFH� VRPH *HUPDQ�DQG�)UHQFK
LWHPV��'HULYDWLRQ��LQIOHFWLRQ�DQG�FRPSRXQGLQJ�
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/H[LFDO�LPSOHPHQWDWLRQ

z /LQGVWU|P�	�.DVDW\�������

z 8VHUV�JRRG DW DVVLJQLQJ LQIOHFWLRQDO SDUDGLJPV�WR
QRQVHQVH�ZRUGV��/LQHOO��*UDQEHUJ�

z 7ZR�OHYHO IRUPDOLVP��$QWZRUWK¶V 3&�.LPPR�

z +DQGOLQJ�FRQVWUDLQWV�RQ�PRUSK�OHYHO IHDWXUHV�
�
PRUSKRWDFWLFV

�
FURVV�OLQJXDO�FRPELQDELOLW\�

�
ZRUG�SURVRG\

Telia Research AB

DGfS 2002, Feb. 2734

$�PRGHO�IRU«

z )RUHLJQ�LWHPV�LQ�6ZHGLVK
�
RQ�WKH�SKRQHWLF��SKRQRORJLFDO��LQFOXGLQJ SURVRGLF���
PRUSKRORJLFDO��SRVVLEO\�DOVR�V\QWDFWLF�OHYHO

�
LQ�D�V\QFKURQRXV�SHUVSHFWLYH

�
ZKLFK�KROGV�IRU�REVHUYHG�GDWD

�
DQG�FDQ�H[SODLQ�WKH�GDWD�LQ�WHUPV�RI�XQGHUO\LQJ�
IDFWRUV

z /H[LFDO�LPSOHPHQWDWLRQ��/LQGVWU|P�	�.DVDW\�
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5HODWHG�VSHHFK WHFKQRORJ\�

UHVHDUFK
z 7UDQFRVR��)LWW� /DGHIRJHG 	 0DGGLHVRQ� 0|ELXV�

6WHHQHNHQ� +XQW 	�0DQGHO��-RKQVWRQ��%ODFN�	�
)RQW�/OLWMyV��/�GHOLQJ�HW�DO�� 1DVV 	�'DKOElFN��
2IOD]HU

6ZHGHQ

z /MXQJ��(,6���6KDUS��3K'�������

z &KHQ�	�6llY��(XURVSHHFK �����

z %HVNRQWMLQD��(QJOLVK�LQ�5XVVLDQ�������

Telia Research AB

DGfS 2002, Feb. 2736

5HODWHG�VSHHFK WHFKQRORJ\�

FRQIHUHQFHV
z (XURVSHHFK�,QWHUVSHHFK��,&6/3��,6&$

z 1$72�0,67��/HXVGHQ�������

z :RUNVKRS�RQ�0XOWLOLQJXDO�6SHHFK�DQG�/DQJXDJH�
3URFHVVLQJ ������$DOERUJ�������

z Pronunciation Modeling and Lexicon Adaptation for 
Spoken Language Technology, (Colorado, 14-15 Sep.
�����
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5HODWHG UHVHDUFK��FRQW��

z 7HOLD�5HVHDUFK�DQG�&77��5R\DO�,QVW��RI�7HFKQRORJ\�
$G$SW �%HOO��%R\H��*XVWDIVRQ��:LUpQ�

Telia Research AB

DGfS 2002, Feb. 2738

5HODWHG UHVHDUFK��FRQW��
�
$7	7
� �������	�
��� ��0XOWLPRGDO�DFFHVV�WR�FRUSRUDWH�GLUHFWRU\�DQG�
PHVVDJLQJ

� 0$7&+�� 0XOWLPRGDO $FFHVV�7R�&LW\�+HOS
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5HODWHG UHVHDUFK��FRQW��

z /XFHQW�DQG�H�'LJLWDO��9RLFH1DY� YRLFH QDYLJDWLRQ

z 0;3�����
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'LVFXVVLRQ

z ;HQRSKRQHV�QHHG�WR�EH�KDQGOHG�LQ�$65�776��+RZ"

z 7KH�SURGXFWLRQ�VWXG\�JDYH�VRPH�LQVLJKW�LQ�DWWLWXGHV�
WR�IRUHLJQ�VSHHFK�VRXQGV��EXW�SHUFHSWLRQV�VWXGLHV�
VKRXOG�EH�PDGH

z )DFWRUV"�$UH�ZH�VWXG\LQJ�ODQJXDJH RU�HW\PRORJLFDO�
NQRZOHGJH��NQRZOHGJH�RI�FRQFHSWV�QDPHV�SHRSOH�RU�
JHQHUDO�NQRZOHGJH�RI�WKH�ZRUOG"

z 7KH�UROH RI�UHJLRQDO�EDFNJURXQG�XQFOHDU

z &XOWXUDO�GLIIHUHQFHV"�2WKHU�VRXUFH�ODQJXDJHV"�


