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ä4å2â!ã�â#òÆñ�ã�âPû½ô�ä�å ö ô�ó]â!ã�â!êCä<îØô�ð�ô�ä�çTä�ô�ñbê2è½ç�ê ö é!ñ�ð�æ6îØâ!ð�â!ê0ø
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ã�â�é#ñbê2è?ä4ã�ë2édäÁä4å6â�çbé!é#â�æ0ä4â ö �¡ê ö ñ�ø#�kë6ã�ñ�æFâ�ç�êoòaç�ð�ôØî�ì�ä�ã4â�â
õ2çbè?â ö ñ�êoè4ç�ð�æ6î�âcèkñ�ò]ã�ë6ê6ê2ô�ê6ï�ä4â#÷¶ä>ñ�òKî�âcè4èkä4å2ç�êMç�æ2ç�ïbâ
ôØê-îØâ!ê2ï�ä4å$�©ç�ê ö í0ôØê-òaç�é#ä�í0ähì¶æ6ô´é!ç�î�îØìMë6ê ö â!ã&%('�ûÁñ�ã ö è)�*�
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3PôØá�â!êÏä4å6âPõ6ã�ñbç ö ç�ïbã4â�â!ð�â!êCä>òÆñbë6ê ö ñ�êÏä4å6â�ä�ç�÷¶ñbê6ñ�ð�ô´é
ã�â!î´çTä4ôØñ�ê�è?å6ôØæ2è:ç�ð�ñbê6ï*î´ç�ê6ïbë2ç�ïbâ�è54 òÆñbã½â#÷6ç�ð�æ6îØâ�í0è4â!âPä4å2â
ôØêbä�ã4ñ ö ë�édä4ñbã4ì-ä�â#÷¶ä4õFñ¶ñ ü èÀõ¶ì6�73Pî�âcç�è4ñ�ê	í"8	9;:!:6ú=<¾ã�ì0èhä�ç�îSí8	9�>;%0ú?��ô�ê6â�ïbç�ê(ç�ê ö �¾âcè?ê2ô�â�ã�í�8�9!>@%��díKñbãgä4å6âoð�ñbã4âoç�ë6ø
ä4å2ñ�ã�ô�ä�çTä4ôØá�âA�B�Áã4ôØï�åCäcíC8�9!9;D0ú � è?å2â!ã:ç�ê öFE ô�ð�æ2è4ñ�ê	íG8�9!9�H�úI ç�ã�ê6ñTû�íG8	9!9@%��#JFä�å6â�é#î´ç�è�è?ô
��é�çTä4ôØñ�ê�è¾ç�ê ö ã�â!î´çTä�ô�ñbê2è4å6ô�æ�è
ñ�ò"�2ïbë6ã�â�8*é!ç�ê õ�â ö â�è�é#ã�ô�õFâ ö çbè½ë6ê2é!ñ�êCä4ã�ñTá�â�ã�è4ôØç�îK�L�6ñbã
â#÷6ç�ð�æ2î�âbíkä4å2â îØç�ê6ï�ë2ç�ï�âcè*ñ�ò5M�ë0ä�é�åeç�ê ö 3Pâ�ã4ðoç�ê³ç�ã�â

141Juola Cross-Entropy and Linguistic Typology

NeMLaP3/CoNLL98: New Methods in In D.M.W. Powers (ed.) Cross-Entropy and Linguistic Typology. Patrick Juola (1998)  
ACL, pp 141-149.Language Processing and Computational Natural Language Learning, 



German

Dutch

English

Danish

Uralic

French

Russian

Maori

Indo-European

Austronesian

Italic

Slavonic

Germanic
W. Germanic

N. Germanic

Finnish

��ôØï�ë6ã�âN8!O�3Pâ!ê6â!ä4ô´éPä�ç�÷¶ñbê6ñ�ð�ìoñ�ò\áTç�ã�ô�ñbë2èÁîØç�ê6ï�ë2ç�ï�âcè
ã�çTä4å2â!ã è?â�î�ò�øªâ!á¶ô ö â!êCä�î�ì¬è4ôØð�ôØî´ç�ãcú*ä�å6â!ì¬ç�ã4â¯ç�îØè4ñ³é!î�ñCè?â�î�ì
îØô�ê ü â ö ôØê�ä�â!ã�ð�èZñ�ò6å6ô´è?ä4ñ�ã�ì�íIé#ë2î�ä�ë6ã4âbí�ç�ê ö îØôØê6ï�ë6ô´è?ä4ô´ékõFñ�ã4ø
ã�ñTû½ô�ê6ï�ú�ä4å6ô´è�è4ôØð�ôØî´ç�ã�ô�ähì±ôØè*ñ�ê6âMñ�ò½ä4å6â'è?ñbë6ã�é!â�è�ñ�ò<â!á¶ô�ø
ö â�ê2é#âgòÆñbãÀè?ë�é�å-îØôØê ü ç�ï�âcèP�LQ â�ç�ê¶û½å6ô�îØâ�í6ä4å6â�ã4â�R è½îØô�ä?ä4îØâ�ñbã
ê6ñ�â!á¶ô ö â!ê�é#â�ä4å�çTä�ä4å2â�3Pâ�ã4ðoç�ê2è�ç�ê ö ä�å6â�Qùç�ñbã4ô\ûÁâ!ã�â
â!ábâ!ãgôØêqè4ôØï�ê6ô
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õFñ�ã�ê6â�ñ�ë0ä<õ¶ì-ç�æ6æ2ç�ã4â�êCä ö ôØè�è4ô�ð�ôØîØç�ã4ô�ähì!�0
:å2â�ð�ñbè?äÀé#ñ�ê6ø
ä4ã�ñTá�â�ã�è4ô´ç�îKæFñ�ôØêbä�ñ�ò\ä4å6â ö ô´ç�ï�ã�ç�ð�í2çbè<çoðoçTä4ä4â�ãÀñ�ò\òaçbédä�í
ðoçIìqõ�â'ô�ä�è*ä�ã4â�â#øªî�ô ü â'èhä�ã4ë2é#ä4ë6ã�â�íkçbè�û½ôØî�î:õFâ ö ôØè�é#ë2è�è4â ö
î´çTä4â�ã	�
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ñ�ä�å6â!ã�ã4â�æ6ã�â�è4â!êCä�ç�ä4ôØñ�ê2ç�î�èhä�ã4ë2é#ä4ë6ã�â�è)�]ô´è	ä�ñ<æ2ç�ô�ê2è?ä�ç ü ô�ê6ïbî�ì
é#ñbð�æ2ç�ã�â:ã4â�æ6ã4âcè?â�êCä�çTä�ô�ábâÁè�ç�ð�æ6îØâ�èkñ�ò]îØç�ê6ï�ë2ç�ï�âbí�ë2è4ë2ç�îØî�ì
îØôØè?ä�è½ñ�ò�îØâ#÷0ô´é!ç�îKô�ä�â!ðoè!í�ç�ê ö ô ö â!êCä4ô�òÆì'è4ôØð�ôØî´ç�ã½ñ�ã½ô´è4ñ�ð�ñ�ã4ø
æ6å6ô´éMé�å2ç�ê6ï�âcèPòÆã4ñbð ç�ð�ñbê6ï-ä4å6âÏî�ô´èhä�èF�Æä�ç ü ôØê6ï ôØêbä�ñùç�é#ø
é#ñbë6êCä�å2ôØè?ä4ñbã4ô´é!ç�îCç�ê ö ç�ã�é�å6â�ñ�îØñ�ïbôØé�ç�î�â�áCô ö â�ê2é#â:ç�è\ç�æ2æ6ã4ñ�ø
æ6ã�ôØç�ä4âU�*�V� E û:ç ö âcè?åZí�8	9�:�:!�#íIòÆñ�ã\â#÷6ç�ð�æ6îØâ�í�å2ç�è\ô ö â!êCä�ôW�2â ö
çùå¶ë6ê ö ã4â ö õ2çbè?ô´éÏé!ñ�ê2é!â!æ0ä�è�ä�å2çTäoç�ã�â�í�ôØê ä�å6â!ñbã4ìbí�æ2ç�ã4ä
ñ�ò:ä�å6âMõ2çbè?ô´é�á�ñ0é!ç�õ6ë6î´ç�ã�ì ñ�ò<ç�î´ç�ê6ïbë2ç�ïbâ�ç�ê ö ä4å¶ë2è*ã4â!ø
è4ôØè?ä�ç�êbäoä�ñ õFñ�ã�ã4ñTû½ôØê6ï¯ç�ê ö ã�â!æ6î´ç�é!â!ð�â!êCäÏç�ê ö è?ë2õ�Shâ�é#ä
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