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J+KML(NPO�QSRML0QUTWVMXZY\[P]^VM_`NPab]DL\c-deXDKfdgVhL\L\YiR=_EL\Y\N#jPKMXkQSXZNPKfN#O�lMXZd`Y\N#mM_Ed`LenoRMXDYiRfY\N#KMd`XDdpQqd+NPOrlMXZOtsOuL\_`L\KqQ0QqNPVMXZY\deXDd�QqNvXZlML\KCQSXZOtTwnoRM[xQzy{XZKMlMdeN#OWQSN#VMXDY\de[#_ELzXZKMY\]DmMlML\lfXZK|QSRML}lMXDd`Y\N#mM_EdgL\~-��RML\_EL}RM[��FLaFL\L\K=c�[#KqT�dpQSmMlMXZL\d�OuNP_�QqNPVMXZY-XZlML\KCQSXZ�MY\[iQqXDN#K9XDKfXZKMOuNP_`c�[xQSXZNPKB_`LAQS_`XDLA�.[P]�[#KMl=d`VhL\L\YiRf_`L\Y\N#jPKMXkQSXZNPK_`L\d`L\[#_EYiR��D�����#�D~6�NPyINPX�_`L\VhN#_�QqL\l�[wc�LAQqRMN{l�N#O�QSN#VMXDY|XZlML\KqQqXD�MYS[iQqXDN#K%N#O�KMLAn�d}d`VhL\L\YiR�aM[#d`L\l=N#KyILAT�neNP_`lBd`VhNxQEQqXDKbj=�k�P�Z~��0N�neLA�hL\_`�^RML@mMd`L\l�d`VhL\L\YiR=lM[iQq[(noRMXDYiR=[P_`L�d`L\j#c�LSKqQqL\l=aqT�L\[PYiR6QSN#VMXDY\~
� QSN#R�_EL\VFNP_pQSL\l�[�c�LAQqRMN{l�OuNP_vdgVhL\L\YiR�mMKMlML\_Ed2QS[#KMlMXDKMj=[#KMl�d`VhL\L\YiR�_`LAQS_`XDLA�.[P]�OuNP_-��� VM_`NPj#_E[#caM[#d`L\l�NPK�d`VFNiQ`QSXZKMj�[#]Dj#N#_EXkQSRMc-d}�k�P�Z~��8N�n+LA�hL\_`��RML+d`L\]DL\YAQqL\l�yILAT�neNP_`l�c�[#K�mM[#]D]kTI~

� L6OuN{Y\mMd-_`[PlMXZN9KMLAn�d@OuNP_8QqNPVMXZY6XZlML\KqQqXD�MYS[iQqXDN#KM�[PKMl�VM_EN#VhN#d`L6[%c-LAQSRMN{l�OuNP_-KMLAnod(dpQSN#_�TdgL\jPc-L\KqQq[iQqXDN#K�XDKCQSN�[PVMVM_`NPVM_`XD[xQSL+QqNPVMXZY\d`~ � RMXZ]DL � QSN# Ddoc�LAQqRMN{l�d`L\]ZL\YAQSd�y#LAT�neN#_ElBc-[PK.mM[#]D]kTI��N#mM_c-LAQSRbNIl�mMd`L\l�[(c�LAQqRMN{l6N#O�[#m�QSN#c-[iQqXDYeLA¡�Qq_E[#YAQSXZNPK6NPO?y#LAT�neN#_ElMd?noX¢QqR�[PVMVM_`NPVM_`XD[xQSLrn+L\XDj#RqQqd`��[#KMlY\[#K�_`L\lMmMY\LeY\[#KMlMXDlM[xQSL\d8NPO?_EL\Y\N#jPKMXZ£\L\l�dgL\KqQqL\KMY\L\d;[PdVM_ELAsgVM_`N{Y\L\d`d`XZKMj-N#O�d`VFL\L\Y¤R�_`L\Y\NPj#KMX¢QqXDN#KM~

¥ �FL\_�T(Y\NP_`VMmMd�RM[#d�[^QqNPVMXZY\~ � K�j#L\KML\_`[P]Z�CQSRML�QqNPVMXZY�XDK�LA�FL\_�T�Y\N#_EVMmMd?XZd�Y¤RM[#_E[#YAQSL\_`XD£\LSl�aCT0neN#_ElMdnoX¢QqRfRMXDj#R%Ou_EL\¦�mML\KMY\XZL\d`~-§bN#_0[#m�QSN#c�[xQSXZYzLA¡�QS_`[PYAQqXDN#K%NPOry#LAT�neN#_ElMd`��O¨_`L\¦�mML\KMY\XDL\d+N#O^yILAT{n+NP_`lMd�[P_`L�FL\_�T9mMd`L\OumM]�Ou[PYEQSN#_Ed`~�8N�n+LA�hL\_`�MQqRML0neNP_`lMd�n�RMXZY¤Rf[#_EL-Ou_EL\¦�mML\KCQS]kT=mMd`L\l9lMN6KMNxQ-[P]kne[�TWd0XDc-VM_EN¤�hLzVM_`L\Y\XDd`XZNPKM~|©�LEsY\[#mMd`LoOu_EL\¦�mML\KCQ�neN#_ElMd�QqL\KMl(QSN@[PVMVFL\[P_�XZK�c�[#KCT9Y\N#_EVMmMd`��d`mMYiRzneN#_ElMd�RM[��FLe[@RM[P_`c�OumM]�XZKMªMmML\KMY\LOuN#_^YiRM[P_`[PYAQqL\_`XD£\XZKMj;QSN#VMXDY\~���Ned`N#]¢�FL?QSRMXZd�VM_EN#aM]DL\c-�PQqL\_Ec«neL\XDj#RCQSXZKMjeaqT¬mMd`XDKMjoh®o�k¯��hXZd^XDKCQS_`N{lMmMY\L\lXZK�N#mM_�c-LAQSRMN{lM~
° ® ± �FL\YAQSN#_�NPO�²}³�´�µ ± XDd�d`RMN¤n�K

° ®± ¶ ·  ® ±u¸A¹  ® ± ® ¹SºSº\ºS¹  ® ±G»I¼ · � ¼
noRML\_`L\�



 ® ±¾½ ¶ ¿ÁÀSÂkÃÅÄ#Æ^ÂkÃEÇZÈÆ�ÂkÃ É
±G½�Ê�Ë�±G½

Ì NiQqRML\_�noXDdgL · � ¼

Ë ±G½ ¶
»½EÍb¸

É
±G½

Æ±uÍb¸
»½EÍb¸

É
±G½zÎ Æ±¨Íb¸ É

±¾½ · � ¼

· ËÐÏ QSRML;K.mMczahL\_ NPOhKMNPmMKMd`�PÑ Ï QSRML;K.mMczahL\_ NPOhY\NP_`VMmMd`�
É
±G½�Ï O¨_`L\¦�mML\KMYAT¬NPOI²}³�´.µ ± XDK�Y\N#_EVMmMd

Ò � Ë ±G½ Ï XDlML\[#]WOu_EL\¦�mML\KMYATfN#Ob²}³¤´.µ ± XZK�Y\NP_`VMmMd Ò ¼ ~� lML\[P]FOu_EL\¦�mML\KMYAT�c�L\[#KMd?QSRML8O¨_`L\¦�mML\KMYAT(noRML\KoQSRML^n+NP_`l@[#VMVhL\[#_Ed�XDKvLA�hL\_pT6Y\N#_EVbmMd�n�XkQSR+QqRML0dg[Pc-LOu_`L\¦{mbL\KMYATI~��[PaM]ZLo�;d`RMN�n�d�LA¡W[Pc-VM]DL\d�N#OWh®��hL\YAQqNP_`~�Ó�J+Ô�� ¥�Õ J+� �ÅÖ �;�h×MÓ�Ø�[#KMl�Ù Õ�Õ c�L\[#KMd�VhN#]DXkQqXDY\d`�L\Y\N#KMN#c8TI�8XZKqQqL\_EKM[xQqXDN#KM[P]Z�8d`VhN#_�Qqd`�8[PKMl�[PY\Y\XZlML\KCQS��_EL\d`VFL\YAQSXk�hL\]kTI~ � K���[#aM]DL��x��OuL\[xQSmM_`L��FL\YAQSN#_zNPOVFNP]ZX¢QqXDY\d8XZd�YiRM[P_`[PYAQqL\_EXZ£\L\l�aqT|QqRML+KMNPmMK�ÚUÓ�_`XDc-L�Û�XDKMXZdpQqL\_EÜ#~

��[PaM]ZL|� Ï ¥ ¡W[Pc-VM]DL\dN#O?F®;�hL\YAQqNP_`d
Ý�ÞißCÝ àâáAãiä ßCå á æiáAçEä Þiåè�éWê ë ì�é íuî�ï ð�èFñ ò�ì�ìè å2ó¾ô á^õ ó¾ÝCó¾ö ä2á å ÷Åøiù�ú ùiû üPú üiü üPú ýPþ ü�ú üiü üPú ü¤üè å á ö
ótÿ á Ý ä üPú üiü üPú üiü ù��iø�ú øiù ü�ú üiü üPú ü¤ü

�;RML�d2T�d2QSL\c _`L\Y\NPj#KMXD£\L\doQSN#VMXDY9N#OeKMLAnod6dpQqNP_pT aCT mMd`XZKMj OuL\[iQqmM_ELv�FL\YAQSN#_E~ ¥ [#YiRBQqNPVMXZY9XDdYiRM[#_E[#YAQSL\_`XD£\L\lBaCT�[�O¨L\[xQSmM_`Le�FL\YAQSN#_�noRMNPd`L(Y\N{N#_ElMXZKM[xQSLvXDde[#K Ë sglMXDc-L\KMd`XZNPKM[#] ¥ mMY\]ZXDlML\[#K%d`VM[PY\L\�noRML\_`L Ë XZd�QqRML+K�mMczaFL\_�NPO?KMNPmMK�XDK�[@Y\NP_`VMmMd`~ ¥ [PYiR�L\]DL\c-L\KCQ+NPO?OuL\[iQqmM_EL��FL\YAQSN#_EdXDd ® �.[P]ZmML\~§�XDj#mM_ELo�rd`RMN�n�d^F®��hL\YAQqNP_ NPOI²}³�´.µ ± · ������� Ë ¼ [PKMl-O¨L\[xQSmM_`L?�hL\YAQqNP_ NPOhL\[PYiR0QqNPVMXZY�XDK-F®�c-[iQq_`X¢¡W~��RMLolMNiQ`QSL\l6Y\XZ_EY\]ZLed`RMN¤n�d8O¨L\[xQSmM_`Lr�hL\YAQqNP_NPO �ÅÖ � [#KMl�Y\XZ_EY\]ZLed`RMN�nod�h®��hL\YAQqNP_�N#OF²}³¤´.µ ± ~

feature vector of INT

vector of

POL ECO INT SPR ACC

χ 2

χ 2
matrix

wordi

word1

wordi

wordm

§ XZjPmM_`L@� Ï F®��hL\YAQqNP_[PKMl¬OuL\[xQSmM_`L��hL\YAQqNP_XDK�F®ec�[xQS_`X¢¡

Ø[PlMXZN�KMLAn�d|dpQqNP_`XDL\d}n�RMXZYiR�neL\_ELwmMd`L\l�XZK�N#mM_@LA¡WVhL\_`XZc�L\KCQSdzneL\_`L-n�_`X¢Q`QSL\K�XZK�VMRMN#KML\c�L\~
� Q8ne[#d8lMXk��XZlML\lwaCTBVM[PmMdgLn�RMXZY¤R�[P_`Lz]DN#KMjPL\_�QSRM[#K Ì ~Z¯|d`L\Y\NPKMlM~ � LoY\[#]D]FQSRML}VMRMNPKML\c-LodgL\¦{mML\KMY\LaFLAQUneL\L\KoVM[#mMd`L\d��
	���q~�§hN#_�L\[#Y¤R��
	���q�SQqRML�dpTWdpQSL\c _`L\Y\N#jPKMXZ£\L\d.QqNPVMXZY�[#KMl;noRML\K��hÑ���� ± [PKMl��hÑ���� ±��b¸RM[¤�hL+lMX��FL\_`L\KCQ�QSN#VMXDY\dg��QSRML+d2T�d2QSL\c lMXk�WXDlML+KMLAnoddpQqNP_pT%ahLAQUn+L\L\K��hÑ���� ± [PKMl��hÑ���� ±��b¸ ~ � KMVMm�Q�KMLAnod



d2QSN#_EXZL\d8[P_`LeVMRMN#KML\c�L+dgL\¦{mML\KMY\L�noX¢QqRMNPm�Q�d`VM[PY\L+[PKMl�neNP_`l¬ahN#mMKMlM[P_pTB[P_`Le[#czaMXDj#mMNPmMdg~;�;RML\K(QSRMLd2T�d2QSL\c mMd`L\d?neNP_`l¬d`VhNxQEQqXDKMj0QSL\YiRMKMXD¦�mML\�F[#KMlvd`L\]DL\YAQe���FL�neNP_`l¬Y\[PKMlMXZlM[iQqL\d�XDK¬]ZL\KMjiQqR|N#O�VMRMNPKML\c-LdgL\¦{mML\KMY\L(N#_ElML\_�[iQ(L\[#Y¤Rwd2QS[#_�Q-VhN#XDKCQq~z§�XDj#mM_EL}�|d`RMN¤n�d�LA¡W[Pc-VM]DL}NPO�neNP_`lwY\[#KMlMXZlM[iQqL\d`~z��RML\KM��X¢QdgL\]DL\YAQqd�neNP_`l¬Y\NPczaMXZKM[iQqXDN#KMd;XZK�N#_ElML\_ QqN-c-[Py#Led`XDc-XZ]D[#_EXkQUT¬�.[P]ZmML+c-[i¡WXZczmMc [xQoL\[#Y¤R}QSN#VMXDY\~
i d e N S i C i r y o o w o u k e t e i r u n o w a
i d e N S i (gene)
i d e N (inheritance)
d e N S i (electron)
d e N (biography)

e N (circle)
e N (chance)

e N S i (farsightedness)

S i (city)
C i r y o o (medical treatment)

i r y o o (medical care)

phoneme sequence

word candidates

§ XZjPmM_`L+� Ï ¥ ¡W[Pc-VM]DLeN#OFneNP_`l¬Y\[PKMlMXZlM[iQqL\d
Ô�LAQ

É
½ ahL(N#KML}N#O�QSRMLQSN#VMXDY\d

É
¸ � ºSº\º �

É � [#KMl��=aFLz[#K��
	
� C~(Ô?LAQ([#]Dd`NzQqRMLzOuL\[xQSmM_`L0�hL\YAQqNP_N#O
É
½ · �!� Ò �"� ¼ ahL$# ½ ¶ · h® ¸u½ � ºSºSº � h®

Æ
½ ¼ ��[#KMl-QqRML�n+NP_`lwOu_ELS¦{mML\KMYAT��hL\YAQqNP_NPO%�%ahL�&o~o��RMLdgXDc-XD]Z[P_`X¢QUT('�� Ë ahLAQUn+L\L\K

É
½ [PKMl)�9XDd�lML\�MKML\l�aCTfO¨N#_Ec(mM]D[ · � ¼ ~

'�� Ë ·
É
½ ¹ � ¼ ¶ # ½+* &

, · � ¼
, c�L\[#KMd�QqRMLeQqNiQq[P]�K.mMczahL\_oNPOrXDKCQSL\_`d`L\YAQqXDN#KBahLAQUn+L\L\K�²}³�´.µ ¸ � ºSºSº ��²}³�´.µ

Æ
�r[#KMl6QqRMLeneN#_ElMd�XZK

�W~-��RMLzdpTWdpQqL\cÐd`L\]ZL\YAQSd
É
½ XZO�QqRML0��[#]DmML�NPO-'�� Ë ·

É
½ ¹ � ¼ XZd8c-[i¡WXZczmMc [#c�N#KMj¬[#]D]hQSN#VMXDY\d

É
½ · �.�

Ò �/� ¼ ~ ¥ �FL\_�T0�
	
� }XDd�[#d`d`XZjPKML\l}QqRML�QSN#VMXDY\~���RML�d2T�d2QSL\c lMN{L\d`KM kQ}Y\[P]ZY\mM]D[xQSL+d`XZc�XZ]D[#_EXkQUTv��[#]DmML�OuNP_N¤�hL\_E]Z[#VMVhL\l6n+NP_`lfY\NPczaMXZKM[iQqXDN#KMd`~w§ XZjPmM_`L(�wd`RMN�n�d;QSN#VMXDY(XZlML\KCQSXZ�MY\[iQqXDN#K%c-LAQSRMN{lM~ � K=§ XZjPmM_`L@�P�QqRML^�.[P]ZmML8NPO�dgXDc-XD]Z[P_`X¢QUT6aFLAQUneL\L\KeQSRML1��	
� �[#KMl@Ó�J+Ô9XDdrc�[x¡�XZczmMc [Pc-NPKMjo[P]Z]#QqNPVMXZY\d`~;��RML\KM�#QSRMLd2T�d2QSL\c d`L\]ZL\YAQSd�Ó�J+Ô=[#d�QqRML�QSN#VMXDY�NPOFQqRML$��	
� C~

24365 798%:%8
�;RMLvlM[xQS[%mMd`L\l�XDKwQqRML6LA¡�VFL\_EXZc�L\KCQqdzXZd6�i��lM[�TWd` r_E[#lMXDN9KMLAnod(dpQqNP_`XDL\d�n�RMXZYiRB[#_EL¬dgL\]DL\YAQqL\lOu_`NPc Ö �<;>=-N# DY\]ZN{Y¤yv_`[PlMXZN-KMLAnod;XZK�Ù0mMjPmMdpQ}[PKMl�×ML\V�QSL\c(ahL\_`~;J+KML+lM[�T%KMLAnod;Y\NPKMdgXDdpQ}N#O�[#ahN#m�Q�x¯�d2QSN#_EXZL\d8NPK¬[¤�hL\_E[#j#L\~�P�#��[#_�QqXDY\]ZL\d�N#ObÛ�[#XDKMXZY¤RMX.×MRMXDK.aMmMK(XDK��@?A?#�0Ou_`NPc Õ1B sgØ;J+Û neL\_EL�Y\N#]D]ZL\YAQqL\l8QqN+c-[Py#L�O¨L\[xQSmM_`L�FL\YAQSN#_Edg~;��RML\_`L+[P_`Lo�P�DC@Y¤RM[#_E[#YAQSL\_`d;VM[#_�[PK�[#_�QqXDY\]ZLoN#K�[��FL\_E[#jPL\~ � L+c-[PK.mM[#]D]kT�d`N#_�Q�QqRMLo[#_�QqXDY\]ZL\dQqN|���hL;QSN#VMXDY\d · Ó�J+Ô?� ¥�Õ J+� �ÅÖ �;�Z×MÓ�Ø�?[PKMl�Ù Õ�Õ ¼ ~��;RML\_`L}[P_`L�[#ahN#m�Q}� Ì � Ì#ÌPÌ YiRM[P_`[PYAQqL\_`dXZK�L\[#Y¤RY\N#]D]ZL\YAQqL\l�QSN#VMXDY�Y\NP_`VMmMd`~
� K¬NP_`lML\_�QqN(c�[#y#L8OuL\[iQqmM_EL;�hL\YAQqNP_`d�N#O�L\[#Y¤R¬KMLAn�d�dpQqNP_pTI���#�P�}[#_�QqXDYS]DL\d�[P_`L�QS[#jPj#L\l6aCT�VM[P_pQ+NPOdgVhL\L\YiRfmMd`XZKMjFEHG0Û�Ù Ö �I=P�Z~¬Ù0de[6_EL\dgmM]¢Qq�WneL-RM[��hLoj#NiQv¯#�P�#��?#�P�¬KMN#mMKMd�XDKf[#]D]Z~v§b_`NPc QqRML\d`L\��n+LdgL\]DL\YAQqL\l=�x� Ì �AJ@KMN#mMKMd�NPObn�RMXZYiR�Ou_EL\¦�mML\KMYATfXZd�]D[#_Ej#L\_ QqRM[PK�¯P~§bN#_ lM[xQS[od`VM[#_Ed`L\KML\d`d^VM_`NPaM]ZL\c��#QSRMLd2T�d2QSL\c Y\[#KM ¢QY\[P]ZY\mM]D[xQSLd`XZc�XZ]D[#_EXkQUTo��[#]DmML�XDO{QSRML\_`L;[#_ELKMNn+NP_`lMd noRMXDYiR�[#_EL+d`L\]ZL\YAQSL\l�O¨_`NPcÐKMLAnod`VM[PVFL\_�XZK(QSRML$�
	
� }NPO KMLAnod;dpQSN#_pTI~ � K�NP_`lML\_ QSN@Y\NPVFL�n�XkQSR



phoneme sequence of

Sim(INT,        )=3.2*3+4.3*4+4.3*3=39.7

POL
ECO

3.2*3

2.5*3

0.5*4

6.2*6

4.3*4

4.3*3
5.1*3

INT

Sim(POL,        )=2.5*3+6.2*6+5.1*3=60.0
Sim(ECO,        )=0.5*4+2.5*2=7.0

2.5*2

word candidates

χ 2
*number of phonemes of the word

uniti

uniti
uniti
uniti

§ XZjPmM_`L+� Ï ��N#VMXDY+XDlML\KCQqXD�MY\[xQSXZNPK6c-LAQSRbNIl
QqRMXDd0VM_EN#aM]DL\c-�FneLoL\dpQqXDc-[iQqL ° ® K-n�RMXZY¤RML�lMN{L\d�KMNiQo[#VMVhL\[#_8XZK-QqRMLoKMLAnod�dpQSN#_pTI~eJ+mM_8L\dpQSXZc�[xQSXZKMjc-LAQSRbNIl�XDd�[#d�OuNP]Z]ZN�n�d Ï § XZ_EdpQq�.neLeY\N#]D]ZL\YAQ@�i�#�D�#�P¯@y#LAT�neNP_`lMd;mMdgXDKMj(czm�QqmM[P]�XZKMO¨N#_Ec-[iQqXDN#K�O¨_`NPc QSRML[#]D]�[#_�QqXDY\]ZL\d�NPO�Û�[#XZKMXDYiRMX�×MRMXDK.aMmMK� �?#� Õ�B sgØ�J+Û9~ ¥ [PYiR=OuL\[xQSmM_`Le�hL\YAQqNP_oXZd�LA¡�QSL\KMlML\l�QqN��x�P�Z�#�P¯lMXZc�LSKMd`XDN#KMd`~���RML\KM�bneL+Y\[P]ZY\mM]D[xQSLSl�czm�QqmM[P]?XZKMOuNP_`c�[xQSXZNPK-�.[#]DmML}aFLAQUneL\L\K�L\[PYiR�KMNPmMK�VM[#XD_XZK@QSRML[#]D]�[#_�QqXDY\]ZL\d}N#O�Û�[#XDKMXZY¤RbX�×MRMXDK.aMmMK� �?#� Õ1B sgØ;J+Û�~ Ö LA¡�QS�?neL|Y\NP]Z]DL\YAQqL\l=VM[#XD_`d · L?�IN ¼ noRMXDYiRON XDdd2QSN#_EL\l=XZK=F®@c-[iQq_`X¢¡�[#KMlPL�XDdoKMNiQq~f§hNP_+L\[#Y¤R · L��QN ¼ � ° ® K9XZd�L\dpQqXDc-[iQqL\l=aCT�mMd`XDKMj-QqRML-OuNP]Z]DN�noXDKMjOuN#_EczmM]Z[P~

° ® K ¶ Æ±¨Íb¸ ° ® R Â
*<S · L ¹ N ± ¼

Æ±uÍb¸ S · L ¹ N ± ¼
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