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Modularity in Inductively-Learned Word Pronunciation Antal van den Bosch, Ton Weijters and Walter Daelemans (1998)  
NeMLaP3/CoNLL98: New Methods in Language Processing and Computational Natural In D.M.W. Powers (ed.) Systems. 

ACL, pp 185-194.Language Learning, 
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ÐXÊU¿�¿�Í\Ë�ÐXÕlÐXÏX¿�Ç/Ü\�¢é\ë	ç	��ï�õ�þ^]Kè��^çlþ;õ�ö©è��^�Lè�éÛî��8ê�õ*ê��sè�þ;õ�ö
ý'��þ0ÿ��C��í	ê$��ï	í\Ý�v/ÃÀÍ�ÉXÈ	îUÍ\Ëº¿�D�czú ��5zc�GÄÜ

ã�×Æ¼º¼lÃÀÍ�×ÆÏXÏ�Ý*tIÜ²�ü��ä��ÆÜ Z ÉXÁ�ÊÆËÆ¿�Ç,¿®ÌnÊÆËºÈ`¼º¿�Ç�¿%ÉX×l½À¿�Ð	ú[Á�ÉX¿�Ú�ÃÀ¿�Ø+Ü
ð[¿�Í®ËÆ¼ÄÃÀÍ�Á	½��:¿�ÊIÈ�ÉXÏ0tlð[z¤�¢ûQt*�_G�Ì-�ÄÝstlÊI¿�¿�Í\Ë¾ð[ÉXÁ`¼ºÐXÇ�ÃÀÐ{Ì
Ð{ÃÀÈ`¼�z#Á`ÙIÈ�ÉXÁ`ÏXÈ�ÉXÕ�Ý
{+ð4ãCÝ7tlØ
¿�ÂÆ¿�¼<Ü

{+È�ÐXñ`¿�¼º¼lÃÀ¿�ÇCÃ�Ý�{,Ü�����ä��ºÜ·òZÅ�¿�¼Æ¿�ÉXÁ	½1Í�È�Ç,ÊÆ×ºÏXÁ`Ï{ÃÀÈ�¼ÆÁ	½:Ç�ÈlÂº¿®½ÑàÈ�É
Ø
È`ÉXÂÄÑàÈ�ÉXÇéÉX¿�Í�È�Å`¼ÄÃÀÏ{ÃÀÈ`¼!Á�¼ÆÂ/ÊÆÉXÈlÂº×ÆÍ�Ï{ÃÀÈ�¼<Ü:»{¼`�!ç�è�ïlë�ë	��#
�=þ0ÿ�í!è��²ê ðKë�ò8ë	þ;ê ðI!	þ;ê�ëüçlþ;õ*ê$��è�þ8õ�ö1��è�þ��Ëëüç-ë	þ;ï�ë©è�þ`��è�é4î���#
ê�õ*ê$��è�þ;õ�ö8ý ��þ0ÿ��C��íËê��sïüíba%c1c*þ��E�¢þKþ;�8õ�öd��è�þ��Ëëüç-ë	þ;ï�ë�è��Iê ðKë
���2ý�ÝÆÊºÁ`Å�¿�ÐI��c�ä-5K�üäz��Ü

zMÃÀÙI¿�ÉXÇ,Á�¼<Ý^v*Ü�Á�¼ÆÂ*òCÜ;û1É{ÃÀ¼ºÍ�¿�Ü�����c�cÄÜ0��¼�ÐXÏXÉX¿�ÐXÐ�Á�¼ÆÂ�½TÃÀ¼lÌ
Å`×ÄÃÀÐXÏ{ÃÀÍ�ÉXËlÕlÏXËºÇ/Ü4ý'��þ0ÿ����=í	ê$��ïY!	þ�T-����çlù�ÝÄÛ�ä�Þ�ú G��*�-50�����ÄÜ

v/ÃÀÏXÍ®ËÆ¿®½T½�Ý�ð Ü«������cÄÜMZ�õ*ïlð���þwëøö ëlõ�çlþ;��þ0ÿ�Ü\w�¿�Øe��È�ÉXñIÝ-wL�\úv!Í Z ÉXÁ	Ø¤ã%ÃT½T½�Ü
v!È�ËÆÁ�¼ÆÁ�¼<Ý^{,Ü;û[Ü\����ä��lÜ�òwðKëæê ðKëlè�ç�ù�è���ö ëlìF�sï�õ�ö0î8ðKè�þ;è�ö èlÿxù-Üq·È�ÉXÂÆÉX¿�Í\ËlÏ	úQqCÜ7�:¿®ÃÀÂº¿\½�Ü
ûRÃÀÁ`ÏX¿®½T½TÃ�5*û[Á-½ÒÇ�Á�É{ÃÎ¼ÄÃnÝ
v*Ü Ý�¿�ÂÄÃÀÏXÈ`É�Ü¢�ü��ä��ÆÜ4ý;õ�þ0ÿ��Kõ�ÿ*ë ö ëlõ�çlþ;��þ0ÿ*ñ
òwðKë��*ë�f�õ*ê�ë[flë�ê$�!ëlë	þ?]Kë�õ�þ8�g�sõ�ÿzë�ê!õ�þ���,�è�õ�é��wðKè�é¦í-÷�ù�Ür
Á`ÇCÙÆÉ{ÃÀÂºÅ`¿�Ý
v!ò¦ú0ã·Á�ÉXÚ-Á�ÉXÂ!â·¼ÄÃÀÚ`¿�ÉXÐ{ÃÀÏ{Õ�û1ÉX¿�ÐXÐ�Ü

��×ÄÃÀ¼l½ÀÁ�¼<Ý²âIÜ#�+Ü��ü��ä6�ÄÜ�»{¼ÆÂº×ÆÍ�Ï{ÃÀÈ�¼�È	Ñ:ÂÆ¿�Í®ÃÀÐ{ÃÀÈ`¼¾ÏXÉX¿�¿�Ð�Ü%ZQõ�#
ïlð���þwë¢ý;ë�õ�çlþ;��þzÿ�Ý0��ú äz�	5CG��1�ÄÜ

��×ÄÃÀ¼l½ÀÁ�¼<ÝKâIÜ�� Ü©�������ÄÜ©[;h�ikj8ñl�!ç�èlÿ�ç�õ�éIí��	è�ç4é õ*ïlð���þ;ë²ö ë�õ�çlþ;#
�=þ0ÿ�Ü-tÄÁ`¼|v!Á`ÏX¿�ÈºÝmr£òIú�v!È�ÉXÅ�Á`¼�{+Á�×lÑ�Ç,Á`¼º¼<Ü

tÄ¿��®¼ºÈ-Ø:ÐXñ�Ã�Ýlð+Ü	âIÜ-Á`¼ºÂ:r�Ükt�Ü��:È`ÐX¿�¼lÙI¿�ÉXÅÆÜÛ�ü��ä�cÄÜ�û[Á`ÉXÁ	½T½À¿®½<¼Æ¿�Ï{ÌØ�È�ÉXñlÐ:ÏXËºÁ`Ï
½À¿�Á�ÉX¼!ÏXÈ,ÊÆÉXÈ�¼ÆÈ�×Æ¼ÆÍ�¿,á1¼ºÅ-½TÃÀÐXË�ÏX¿®ÓÆÏ�ÜE��è�é4î;ö ëlì
98ù�íËê­ë	éIí®Ý8��ú �-�1D-5K�N��äÄÜ

tÄËÆÁ-Ú�½TÃÀñIÝ!âIÜ<ßeÜÀÝ
� ÜiâIÜ
v!ÈlÈ�¼Æ¿�Õ�Ý�Á�¼ÆÂ Z Ü Z Ü<ð[È-Ø
¿®½T½�Ü������z��ÜtlÕlÇ�ÙIÈ	½TÃÀÍ�Á�¼ÆÂ�¼º¿�×ÆÉXÁ	½1½À¿�Á`ÉX¼ÄÃÀ¼ÆÅ!Á	½ÀÅ`È�É{ÃÀÏXËÆÇ,Ð	ú�ò�¼!¿®ÓÆÊI¿�É{ÃTÌÇ�¿�¼lÏXÁ	½ Í�È�Ç,ÊÆÁ�É{ÃÀÐXÈ`¼MÜ[ZQõ*ïlð���þ;ë¢ý;ëlõ�ç�þ+��þ0ÿ�Ý1�*ú �����	5K�-�x�ÄÜ
tÄÏXÁ`¼ÄîÆ½T½�Ý�r ÜUÁ�¼ÆÂ�qCÜUß�Á-½ÀÏL��Ü�����ä��ÄÜ:ð[È-Ø
Á`ÉXÂ!Ç,¿�Ç,È`ÉXÕ�ÌnÙºÁ`ÐX¿�Â
ÉX¿�Á�ÐXÈ�¼lÃÀ¼ÆÅºÜ���è�éIé<�0þ;��ïlõ*ê$��è�þKí©è���ê ðKë*m;[zó�Ý�G���Û���G`Þ�ú �NGz�ü�N5
�NG�G�äÄÜ

`>Á`¼�Âº¿�¼�b
È`ÐXÍ®Ë<ÝIò�Ü²������clÜÛýwë�õ�çlþ;��þ0ÿ\ê�èÛî;ç-è�þ;è��0þ;ï�ë*��ç	��ê�ê�ëüþ
�!è�çn��í�3ôõæíËê��+��ù���þ8��þ����8ï�ê$�$Q�ë¢ö õ�þ0ÿ��8õ�ÿ*ë¢ö ë�õ�çlþ;��þ0ÿ�Ü4û1ËMÜ qCÜ
ÏXËÆ¿�Ð{ÃÀÐ�Ý<â·¼ÄÃÀÚ`¿�ÉXÐ{ÃÀÏX¿®ÃÀÏ�v!Á�Á`ÐXÏXÉ{ÃÀÍ®ËlÏ�Ü

`>Á`¼¾ÂÆ¿�¼$b
È`ÐXÍ®Ë<Ý�ò�Ü1Á�¼ÆÂ$ßeÜ[q�Á`¿®½À¿�Ç,Á`¼ºÐ�Üe�ü�����ÄÜ�q�Á`ÏXÁ	ÌÈ`É{ÃÀ¿�¼lÏX¿�ÂZÇ,¿�ÏXËÆÈlÂÆÐ�Ñ�È`É!Å�ÉXÁ`ÊºËÆ¿�Ç,¿®ÌnÏXÈ-Ì{ÊÆËÆÈ�¼Æ¿�Ç,¿¾Í�È�¼lÚ�¿�É{Ì
Ð{ÃÀÈ`¼MÜã»{¼o�!ç�è�ï�ëlë	����þ0ÿ�í�è��'ê ðKëMA*ê ðo��è�þ��	ë	ç�ë	þ;ïlë è��'ê ðKë
�b���2ý#ÝUÊºÁ`Å�¿�ÐL�FDN5CD��ÄÜ

`>Á`¼5ÂÆ¿�¼mb
È�ÐXÍ\ËMÝ�òCÜÀÝêßeÜÊq�Á�¿\½À¿�Ç,Á�¼ÆÐ�ÝxÁ�¼ÆÂÔòCÜ�ß�¿®Ã �XÌÏX¿�ÉXÐ�Ü �ü�����lÜ v!È�ÉXÊÆËºÈ-½ÀÈ�Å	ÃÀÍ�Á	½�Á�¼ÆÁ	½ÀÕlÐ{ÃÀÐxÁ�Ð$Í®½ÀÁ`ÐXÐ{ÃTîIÍ�Á	Ì
Ï{ÃÀÈ`¼
ú�Á�¼êÃÀ¼ºÂÆ×ÆÍ�Ï{ÃÀÚ�¿®Ì�½À¿�Á`ÉX¼ÄÃÎ¼ÆÅ¾Á�ÊÆÊÆÉXÈ�Á�Í\Ë<Ü¾»n¼y{,Ü-��pUÁi��¿�ÉÁ`¼ºÂ6ãCÜ�tlÈ�Ç,¿�ÉXÐ�Ý�¿�ÂlÃÀÏXÈ�ÉXÐ�Ý�� ç-è�ï�ëlë����=þ0ÿ�í�è��%,"ëNZ�ý;õ��Y#qc13
�¢þ0÷*õ�ç-õ�3²ò��0ç-÷zë	ù`ÝlÊºÁ`Å�¿�Ð"c��-50ä��lÜ

ß�¿\Ã �®ÏX¿�ÉXÐ�Ý
ò�Ü��ü���*��Ü�òìÐ{ÃÀÇ,Êl½À¿!½ÀÈlÈ�ñ�Ìn×ºÊ$ÊÆÉXÈlÍ�¿�ÂÆ×ÆÉX¿!ÐX×ºÊI¿\ÌÉ{ÃÀÈ`É�ÏXÈ8w·á>ð:ÏXÁ-½ÀñCrÖ»n¼s� ç-è�ïlëlë�����þzÿxíôè��
ä�[�m;t�tY#�@1>�3d�!í­î8è�è�3
åd�=þKö õ�þ���Ü

ß�¿\ÃÀÐXÐ�Ý-t�Ü Á�¼ÆÂYr�Ü
{+×Ä½TÃÀñ`È	Ø:ÐXñ�Ã�Ü'�����z�`ÜM��è�éÛî��8ê�ë	ç\í�ù�í	ê�ë	éIí
ê ðKõ*ê2ö ëlõ�ç�þUÜ-tÄÁ`¼�v!Á�ÏX¿�ÈÆÝ
r
ò¦ú�v!È`ÉXÅ�Á�¼�{+Á`×ÄÑàÇ,Á�¼Æ¼MÜ

ß�È-½ÀÊI¿�ÉXÏ�Ý^q�Ü2ã�Ü��������ºÜ�r£È`¼ºÐXÏXÉX×ÆÍ�Ï{ÃÀ¼ÆÅ!Á/Å`¿�¼º¿�ÉXÁ	½TÃ���¿�É�ÐX×ºÊI¿\ÌÉ{ÃÀÈ`É+ÏXÈ|w·á>ð:ÏXÁ	½Àñ!Ú�ÃÀÁ!Á�Ç,Á`ÏXËº¿�Ç,Á�Ï{ÃÀÍ�Á-½:ÏXËÆ¿�È�ÉXÕ!È-Ñ
Å`¿�¼º¿�É{Ì
Á-½TÃ���Á�Ï{ÃÀÈ`¼MÜE,�ë-�0ç�õ�ö;,"ë�ê��!è�ç-÷�í®Ýz�zú ���1D-51�FD�GÄÜ

�+Ú`È�¼<Ý[~
Üe�����6�ÄÜo�!ç�è�þ;è�þwï�ë	ç�î8õ�ç�õ�þ;õ�ö èlÿ���ë�ñ�é è*ê��uQ�õ*ê$��è�þ+3
�Ëè�ç�é õ�ö���íËõ*ê��sè�þ ë�êsVë-Q�õ�ö��8õ*ê��sè�þºÜ�û1ËMÜ qCÜ ÏXËº¿�Ð{ÃÀÐ�Ý�á>Í�È	½À¿|w·Á	ÌÏ{ÃÀÈ`¼ºÁ-½À¿\tl×ºÊYv¿�É{ÃÀ¿�×ÆÉX¿,ÂÆ¿�Ð:ð�v¿\½	v¿�Í�È�Ç�ÇC×Æ¼ÄÃÀÍ�Á�Ï{ÃÀÈ�¼�Ý2û[Á`É{ÃÀÐ�Ü

194van den Bosch, Weijters and Daelemans Modularity in Word Pronunciation systems


