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�?
�@ABCross-Language Information RetrievalC�ªa«¬�EF+

�%&'(�)*��������~®���¯#/°±�Q

9�+�?
�@A�G���ª�k²³)*��´Bdocument

translationC�Oj³KLµ¶�� B́query translationC�hiBMcCarley

1999C+ef:·¸���jsk²KL^gN���hi+"���

NTCIR-2�¹cD�µ¶@Aº»¼½BKando et al. 2001CD��¾K

L®�D�¿�À�Á�¹)^gN�Â�Ã3�~�Äc]^D)

�Å)*�aÆÇ

� Assembly Parade Law

� Parade and Demonstration

� Constitution

� Freedom of speech

� Indemnification

� Communism

� Country separation

� Council of Grand Justices

� Legislation

� Amendments

KL^gN���ÈÉNÊ
ËÌÍBWord Sense DisambiguationC

�G�BIde and Veronis 1998, Chen and Chang 1998C3P
���BPhrase

TranslationC�G��W�p_��Î���ÏÐ�������ST�

��Ñ-��¾)*YBText CollectionCD45)*+Ò����NË

ÌÍ3���NÊÓÔBLexical ChoiceCUVW)*Y�
ÕZ[\�

]^_+��Ö^gND� demonstration/"�xy¿UV�� �Å

DI×�³ØÙ´RÏa�� ³ØÚ +́
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efÛj��?
�@A�hi�:Ü�¸/ÝÞÇ

1. ß�àá�âã���mnBGey and Chen 1997, Kwok 2001C

2. o��p_�q
NrBOard 1999, Kwok 2001C

�ÝÞhi�Îäå�sÏæçuvW)*Y]^���+���J�

è��éZêN�%ëäå+Kwok¿ì�o�l ��mnW�p_q


Nr�ÏaícMichael Jordan�)*Y�îïè�³ðªñò �́å

	�?
�@A����:G�+

/ó�[��W)*Y�]^_�ChenôB1999CõNÊöl��

Boccurrence statisticsC÷ø��NÊÓÔ�ùúD+Zû�è�éZê

N�?
�@A���_�üZ��j��ó�ý~�Oþ���h

i�õè��� �=éZêNBKnight and Graehl 1997, Chang et al.

2001C+�ýhi��	J�?
�@AZ�&�dT��������

_R	
���§�ü.w�c�Q�����+

xy�/�h�?
�@AD�KL^gN����UVZ���

�R	��©i������������+������hiD�Ú

"/�hiBExample-based ApproachCW~�������s���µ

Õ÷�Bdata-drivenC�hi���a|uvWµ¶@A)*Y]^��

�+�D�� IBM Watson ��D�� Brown ôB1988, 1990, 1993C�

��~������hi�����/	
���§3hi��/ä

ïª9+

.wxyz{a|}��Þ��~��J�3����hi

BStatistical Alignment and Machine TranslationC-Q9KL^gN��

��/?
�@A�KLN���À�¾��ZdRÌ	
�hi+�

���)D�xy���Þ����J���BAlignment ProbabilityC
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�hi��Q9��+���ST�������ïa�QP
J�3

���d�+

2. ������	
�

���������M���� ·�±!"#�$%hiBDirect

ApproachC�&-�'� ®���¯i¸Í/()�����hi

BTransfer ApproachC+� 1980*+,����-.��/�����h

iBEmpirical ApproachC�����Ú"O09
ÕY/�������

�~+Brown ���
ÕY/��~��hi�����§�/1

2+� Brown �~��������Á��) S W�) T �����

BTranslation ProbabilityC Pr( T | S )�ª�¸Ì �Á�3¾��45Ç

(a) NÊ����BLexical Translation ProbabilityC

Pr( Si | Tj )

(b) 6v��BFertility ProbabilityC

Pr( a | b )

(c) ±!78��BDistortion ProbabilityC

Pr(i | j, k, m )

�D

Si / S �9 i ¾M

Tj / T �9 j ¾M

a/ Si �:\

b/ Tj �:\

k/ S �:\

m/ T �:\

Brownôo��Ñ:¦;<=>�¹i09
ÕY���}�?@

AB�³�{C»� 3́³�D� ¬́EiBExpectation and Maximization
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AlgorithmC�ª�íc�3¾F°���45�~�»�C+�³�D�´

�GH�¿��ef���45»�CÁ�I²�ªa���J�+R

³�{C»�´�GH�¿��ÒZ�q

ÕJ���D���J�

/KL�»�3¾��45C+

}� EM¬Ei�~��������D�����45�»�C

ª-�MN+�O¶HP��BNoisy Channel ModelCÁ�SQ���

�45�3eR
� N-gram
���BLanguage ModelC�ª��45

¬Ei��ST45iBBeam SearchCI�D��C�©��uv��+

3. ��������	����
�

Brown �=��D�±!78����(�U�M���eR±!W�

VMt^�WX+�YZ=*�WXÁ�[�¾��J�BalignmentC

©������±!©�R���ÒZM�WJ�M�±!\ �±!

78��C�]^+�1��U�M���eR±!W�VM���±

!Z[\�]^_+�T Si’, i’ ≠ isÏJ�c Tj�� SiJ�ceR±! j

���_`/ 1

Pr(j | i, k, m) ≅ 1 a Pr(j | i’, k, m) = 0, i’ ≠ i

.wYZWXÁ����_`:·¸�bcÁs��d�»�+ef�

Îªa���J�©�����Cg��hi±!78���]^�.

wI-�jI�k�5C+"��@>3M¹)lDM)�P
J��

�ªa��J� A* Á�3¾M S1 S2 S3��eR±!�¸ë�

S1 → {T1, T2}

S2 → {T3, T4}

S3 → {T5}

ü¿� A* = (0, 12, 34, 5)B9�¾ 0+mÒZ�D)MsZJ��nZD

)MtiJ�c¹)M�bcC+� k = 3É m = 5�P
J�D���

J�/ A*�bcop 35%+$%»� A*��:ªa»�CBMaximum

Likelihood EstimationC�íc



6

Pr MLE ( A* ) = 0.35

	R���YZ�WXÁ

Pr( A* ) = P(1|1,3,5) P(2|1,3,5) P(3|2,3,5) P(4|2,3,5) P(5|3,3,5)

eo��[�±!78��CB0.6C»� P(j | i,3,5)��]^q	�d�

rd�Q�»�CÇ

Pr( A* ) < (0.6) 5 = 0.046656 << 0.35

Pr( A* ) << Pr MLE ( A* )

/óstïQ�»���eR±!����xy��ó$%»�

#n��uJ±!3M5�hi+�whiÁ�6v��W±!78�

�Qv /��J���BAlignment ProbabilityC+.wÏwYZùú¾

ë�M�±!¡��eR±!¡6v�M5�R����J�-�vù

ú+��J�xiÁ�xyõ�) SW�) T����� PrBT | SC�¸

Ì �Á�Ý¾��45Ç

(a) NÊ����BLexical Translation ProbabilityC

Pr( T(Ai) | Si )

(b) ��J���BAlignment ProbabilityC

Pr ( A | k, m ) = Pr ( A0, A1, A2, …, Ak | k, m )

�D

Si / S �9 i ¾M

T(Ai)/ T DJ�c Si �·¸

A0 / T DnZJ�c S�·¸�Ry

Ai / T DJ�c Si �·¸�Ry, i >0

k/ S �:\

m/ T �:\

�T¾ëM Si �J�M� TD/hz��xyª��J�eR±!
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�{� B(A, i) 3|� E(A, i)�-F�J�^}�mb�ü¿�

Si → T(Ai) = {T B(A,i), T B(A,i)+1, T E(A,i) }

Ai = { B(A,i), B(A,i)+1, … , E(A,i) }

4. ��

xyQ9ó�~�������xy�����P
�����dT

3ª9_+}����xyxóÌ���Z^�Á~_¾G�Ç

1. ���J���B+6v��W±!78�����ª�íc�

îï�J�¸Í�

2. ��J����D�_ÞJ��RÏ��$¾ëJ�eR±!�

�~�Q���J����Ã5��;Ï;�$�÷Ü»���

\;Ï;���

3. ��J����Ã5�WJ�5��]��Á����C�~�

ª�\;Ï;�d�

4. ��&����������c?
�@A�ª9_[Od�

4.1 ��������������

��Ïç²í:�q
P
�
Õ�xyk� BDC�¹MrBBDC 1992C

�P
�e�/����=�Õ+/óuQ���eR��F�G��

xy����¹)$� 3 ¾N��e��D):\ÏT+��xyü�

�D)��M 
�e+�ý�e����IIÏ�M�������

&�ª��dµÕ�O¶+�=µÕ��#�&�xyíc 96,156�

ª��¹DP
����>+xy�BPn, QnC, n = 1, N -+m��


Õ+

�Â�D�xy� EM¬Ei�-íc93�Ò����Ê���

�¡��J���+xyk²óW�pÏÐ���� Ochô�B2000C
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J� IBM������Q���hi+�e�s�z{�����»�+

1. <=�� �xyk² Brown���Z�±!78��+� EM

¬Ei�9¡¢�&`<=o�������J���+

2. xyWX¹DP
����¹)WD)M�£¤�Ü��;�

[+Ò�9�¢�E�����±!78��Ï��pI��0

¥¸¦ Pr(j | i, k, m ) = 1/m�Rk�t§5�~�i�¨±!78

���C�ÁÇ

k

i

m

j
mkji

5.05.0
1),,|(

−−−−=�� [1]

�D i = ¹)M±!�k = ¹)M©5�j = D)M±!�m = D

)M©5+

S T i k j M Pr( j | i,k,m)
flight ª 1 2 1 4 0.875
flight M 1 2 2 4 0.875
flight « 1 2 3 4 0.625
flight 9 1 2 4 4 0.375
eight ª 2 2 1 4 0.375
eight M 2 2 2 4 0.625
eight « 2 2 3 4 0.875
eight 9 2 2 4 4 0.875

m 1 ±!78���t§5~�

J�U��q
P
�xyWXU¾¹)Mª��� �D¬�

¾D)M������;.±!ÏÐR®+"�[���>� 2 ¾¹)

M�� 4 ¾D)M�xyª�íc 8 ¾¹D)M�¬¯uJ+U�¾

uJ�±!78��W°� 1� Pr( j | i,k,m)C î�+"��J
ÕD

q
P
Bflight eight,ªM«9C�xy�°� 1 ª��Eíc�m 1�

¬¯NÊuJ�±!78��+
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Zó¬¯uJ�±!78��&�xy¿ªLw»�
ÕYP
D

�¬¹)M EWD)M C������ Pr (C | E)�°��ÁÇ

∑∑∑

∑∑∑

= = =

= = == N

n

k

i

m

j
n

N

n

k

i

m

j
nn

mkijiPE

mkijjQCiPE

EC

1 1 1

1 1 1

),,|Pr())(,(

),,|Pr())(,())(,(

)|Pr(
δ

δδ
[2]

�D Pn(i)/ Pn�9 iM�Qn(j)/ Qn�9 jM�k = |Pn|�m = |Qn|

δ(x, y) = 1 a x = y, δ(x, y) = 0 a x ≠ y

Si Tj i k j m Pr(j|i,k,m) Pr(Tj | Si) Pr(Tj | Si) Pr(j|i,k,m)

flight ª 1 2 1 4 0.875 0.00797 0.00697

flight M 1 2 2 4 0.875 0.00797 0.00697

flight « 1 2 3 4 0.625 0.25770 0.16106

flight 9 1 2 4 4 0.375 0.16901 0.06338

eight ª 2 2 1 4 0.375 0.02903 0.01089

eight M 2 2 2 4 0.625 0.04839 0.03024

eight « 2 2 3 4 0.875 0.06774 0.05927

eight 9 2 2 4 4 0.875 0.06774 0.05927

m 2 ±!78��3NÊ�����»�C

°� 2��¯���© EW C��ÒZP
D���C��±� E

WÒZD)���C�©Q�oí Pr (C | E)���C²� 0W 1��+

³L°� 2 Òíc���C�xyª�»�¬P
´¬¯M�uJ�

��C+m 2~�m 1�¬¯uJ�NÊ����+
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4.2 EM ���������

��	�
���

Zó{=���45»�C�xy¿ª�Q9 EM ¬EiD��D�G

H+xyk²F°�µ¶iBGreedy MethodC-I²U��q
P
BPn,

QnC��DJ�+xyWXF°�6v��Ç�¾¹)ª�J�c 0 c

$¾D)M�RU¾D)M·aJ�c�$�¾¹)M+ZóP
´�

NÊ��3±!78���{=»�C3�]^B�m 2C�xy¿ª�

�¸Ó²�[��Cj�uv¹)WD)M�uJ��KLWX�6v

����±�V�¹)MWwD)M�uJ+?@�¹9�ÖGH�$

cnZº»�D)M�O��Cd�[�¾¼½C (threshold) /¾+a

Zº»�D)M�¿>/nZJ�c¹)M+�dJ����¼½C�

ª�¿ÀÁÂ\Ãd�ÄÅJ��üZ��÷ø 0J 1�0J$�6v�

�+���1ÆJÇÈ�&�� 0.008/¼½C�ª��:·¸dÁÂ\

�ÄÅuJ+wÉc “flight eight” �"#��m 2���C�xyªí

c�m 3�J�©�B0, 34, 12C+

Si Ti i j k m Pr(j|i,k,m) Pr(Tj | Si) Pr(Tj | Si) Pr(j|i,k,m)

flight « 1 3 2 4 0.625 0.25770 0.16106

flight 9 1 4 2 4 0.375 0.16901 0.06338

eight ª 2 1 2 4 0.375 0.02903 0.01089

eight M 2 2 2 4 0.625 0.04839 0.03024

m 3Bflight eight, ªM«9C��DJ�B0, 34, 12C

������ - ��
�����

�����D�I²�ªa�J�©�&�xy¿ª�ÊË¾ëM�±
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!78���÷ø����J������$%»�#¾J�©���

�C+xy³ÌP
�¹DM5�~��¹D)M5 k3 mÍ&Á�Î

ÞJ�©� A���Ç

),(

)),((
),|Pr(

TS
TS

==
=

mkcount

Acount
mkA

����
[3]

A
k m

A0 A1 A2

Pr(A|k,m)

2 4 0 12 34 0.572025052

2 4 0 123 4 0.121317560

2 4 0 1 234 0.085479007

2 4 0 1234 0 0.078056136

2 4 0 0 1234 0.065066110

2 4 0 124 3 0.020992809

2 4 0 2 134 0.016585479

2 4 0 3 124 0.007886801

2 4 0 34 12 0.005915101

2 4 0 13 24 0.004059383

2 4 0 134 2 0.003363489

2 4 0 23 14 0.002551612

2 4 0 4 123 0.002319647

2 4 1 0 234 0.002087683

2 4 0 234 1 0.001855718

m 4 ÝMJ�MP
���J���C�[�f 15ê

���D�EM¬Ei�9�¢�½��Ï� 601ÞJ�©�+�ÝMJ

�MP
R��Z 38 Þ©�+m 4 ~�³Ì���[cd�~�f 15

êJ�©�+�m 4ª�ÇÈc_�Ç
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1. ��»��ST�Wxy��ÐnZ�øÇ

�ªa�P
���£¤�ÑÒ�)�£¤+

Ð�¹)M����eR±!�hz�+

�¾¹)M�ªa��c 2¾D)M+

2. J�Ó����C�D�Ô5�_¾J��+�ªa�J��p

ó 90%�����+

3. J���45MN��\ÎÕ+

m 5~� 2J 4MP
J���Cf 5ê��1"#+

S T T(A0) S1 T(A1) S2 T(A2)

T-shaped antenna ���� T-shaped �� antenna ��

X-ray examination ���� X-ray �� examination ��

irresistible force 	
�� irresistible 	
� force �

Unwritten law 	�� unwritten 	� law �

Central Asia ���� Central � Asia ���

mutual non-interference �	�� mutual � non-interference 	��

undesirable element 	��� undesirable 	��� element

unalterable truth 	��� unalterable 	��� truth

come soon 	��� come soon 	���

a desperado 	�� a desperado 	�� 

m 5 ¡Mc�MP
��ªa� 5ÞJ�©���"

������ – ����
���

�~�J�©�����Ð��xyÐJ�üÑ 4.2��D��ST�»

�¹)M�� ÏÐD)M���+xyk²W9�¢Ï�J�hi�

Ïwùú¹)MJ�cD)°M����R�ùúU�¾¹)M�P


D�ÒJ�c�D)Mi+�ýD)Mi:·¸�bc�hz��RÖ

�Nr×I×�NØ+Ù	üZÔ5�"#�¹)�J�eR��Mi¡
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ÏhzMi¡ÏaY��NÚBbound morphemeCôôbc+xy�

“$empty$”-+m¹)MJ�c�Mi�bc+ùúµÕÏÛBdata

sparsenessC�ªa�xy÷ø“$any$”-+m¹)MJ�c����¬¯

D)Mi�bc��k� Good-Turing �0Ü�©iBsmoothing methodC

-»�$any$�����+

E C PrBC|EC

flight «9 0.6480231012

flight « 0.1411528654

flight Ý� 0.0602616768

flight $empty$ 0.0296114718

flight Ý 0.0296114718

flight ¸ 0.0041786956

flight ¸Þ 0.0041786956

flight «ß� 0.0041786956

flight «Ý 0.0041786956

flight «� 0.0041786956

flight Ý« 0.0041786956

flight à 0.0041786956

flight á 0.0041786956

flight $any$ 0.0000009248

m 6 “flight”�� ÏÐD)Mi���

m 6 ~� flight �� ÏÐD)Mi����âã�p�N¡NÚ¡

$empty$¡$any$+���¢��{C»�D�flight J�c$empty$��

�»�C 0.0296114718q	�[+·���J����m 4�B0,0,1234C
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WB1,0,234C�����É$any$���»�C»�íQ�xy�{�

EM¬Ei��&�_¾¢äD�Ýjå]æç�bcÁ�$empty$��

�»�C;�'��d�R-,Q�èé+

4.3 EM ���������

�9�¢��{C»��&�xyª�w¸�I²P
��ªaJ�©

�+�9¡¢��EÙD�xyÏwo�°� 1 �±!78���R�

k�ê�»��-�#n_���J���+

S T A0 A1 A2 T(A0) T(A1) T(A2) Pr(T|S,A)

flight eightªM«9 0 34 12 «9 ªM 0.0000788100

flight eightªM«9 0 3 124 « ªM9 0.0000000051

flight eightªM«9 12 34 0 ªM «9 $empty$ 0.0000000007

flight eightªM«9 12 3 4 ªM « 9 0.0000000003

flight eightªM«9 2 3 14 M « ª9 0.0000000001

m 7 Pr(ªM«9| flight eight) ��C�[�f 5ê

9¡¢�ED�xyJU��q
P
BS, TC�³L�¹)WD)

M5�ùú]ë�ÒZ�J�©� A��E����� Pr(T | S, A)+J

�[�J�©� A�Pr(T | S, A)/ A���W� AÒì&�NÊuJ(Si ,

T(Ai))���]^Ç

∏
=

==
k

i
ii

AA
SATmkAASTST

1

)|)(Pr(),|Pr(max),|Pr(max)|Pr(

.w�ªa�J� A* ª�Á~°�ì&
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∏
=

=

=
k

i
ii

A

A

SATmkA

ASTA

1

*

)|)(Pr(),|Pr(maxarg

),|Pr(maxarg

[4]

�D k = |S|, m = |T|

�(S, T) =Bflight eight, ªM«9C/"�J�ÏÐ�J� A�����

���E�ÁÇ

A = (0, 12, 34)Ç

Pr(T | S,A) = Pr(0,12,34 | 2,4) Pr(ªM|flight) Pr(«9|eight)

A = (0, 34, 12)Ç

Pr(T | S,A) = Pr(0,34,12 | 2,4) Pr(«9 | flight) Pr(ªM|eight)

A = (0, 3, 124)Ç

Pr(T | S,A) = Pr(0, 3, 124 | 2,4) Pr(«| flight) Pr(ªM9|eight)

A = (2, 34, 1)Ç

Pr(T | S,A) = Pr(2, 34, 1 | 2,4) Pr(«9| flight) Pr(ª|eight)

A = (12, 34, 0)Ç

Pr(T | S,A) = Pr(12, 34, 0 | 2,4) Pr(«9| flight) Pr($empty$|eight)

m 7~�Bflight eight, ªM«9C�_¾�[����C�J�©�+

m 7 �5CåØ9¡¢�~�»�Cê�]Ù�MN�ª�÷�îï�

J�¸Í A* = (0, 34, 12)+

5. �������

xyQ9�����äó��~��P
����ï�ª9�auv]

Ùîï�J�¸Í+���D÷ø���J����Ã5Ï;�\�í

î�.w 10ï��µÕ¿ª�»��]Ùª��ÎØ��C+����

���¿Àó�$��C�]^�EM¬Ei�ðñ����Ô���4

5�MN�\ü��Õ+
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9�¢ST 9¡¢ST
S T

T(A0) T(A1) T(A2) T(A0) T(A1) T(A2)

association football ���� ���� �� ��

delay flip-flop ����	 ����	 �� ��	

I demodulator 
���	 
���	 
�� �	

Disgraceful act ����� ����� ��� ��

disregard to ��� ��� �� �

secret ballot ����� ����� ��� ��

bearer stock ����� ���� � ��� ��

false retrieval ���� ���� �� ��

used car �� �� ��  

infix operation �!"# �!"# �! "#

m 8 9¡¢�E�&��STò��"#

����STÇÈ����J���B+6v��W±!78�

��ï�ª�íc��îï�J�¸Í+�J��G���óô�_¾

bcq	a|h�îï�¸ÍÇ

1. ��õöI÷�ø����� association HI�� ³ù; ¡́

³Û; +́R association footballDú�� �è��³A� +́

2. ��jI¸û�nZ&��üNOý½NBlight verbC�� make¡

take¡toô+

3. W�)Ï�Ü���£¤��Bflight eight, ªM«9C+

xy@>J�¸Í�ST�%ëÇÈ�_Þóô�bc����9

�¢W9¡¢¸Í�ST+xy�l Brown �=��Ïþx�oí9

�¢��$¸ÍÏîï+�ýbccó9¡¢��o�ó����¸Í
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&�:·¸Îäå�ê�7�cîï�¸Í+·¸�"#��Ã×m 8+

/óº»���da�xyo� Och ô�(2000) �º»©i+x

y���9¡¢STD���Æ² 100 ¾J� (â� 2 ¾¹)MÉ 3 ¾

¹)M�J�Î 50 ¾)����J�ýJ�hJ��RØ���/Ãù

��+RØ¸/ 2ÞÇS (sure) W P (possible)�SmØï&�J��Pm

Øªa�J��Ö PS ⊆ +õ���ST3��RØ�Ãù�����x

yª�íc�Á��É�(recall)¡	ï�(precision)3ÄÅ�(error rate)Ç

873.0
212

185 ===
S

SA
recall

Ι

828.0
273

226 ===
A

PA
precision

Ι

153.0
212273

226185
11);,( =

+
+−=

+
+

−=
SA

PASA
APSAER

ΙΙ

6 ��

xy¿���ST�Q�G
�0Ü���Qhi+xyü¸Í~��

P
�����ªa���+

6.1 ������	

���
ÕícÎØ�����&�xyª���ý����zJ��

�����VP
�O�Q9P
���+w��xyªa;./µÕ

ÏÛ�R�c��µÕ���bc�"�

Bflight attendant ��C

xy���
Õ��nZBflight, �C�NÊuJ�-îï�¸ÍBflight

attendant ��C�J�+Ù	w�xyª��� flightJ$any$���+

��$any$����0¥�¸u�tiùúcZÔ5�����c��ª
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a�R:$5�����c]ÙÏªa+�ýÔ5��ªa��cWD

)���%_Z^+��ZýD)Mæç6vÎ$�ÐËO,Ë�ü;

� ]Ð�d�+

D)�o�Z���l£�Ò���´�NÊuJ�Bflight, Ý�C

�·¸��Bflight, ÝC3Bflight, �C�����l�ªa_Ïd�

Rj·����Bflight, �C�-,� 0+ÐJ���Battendant, �

�CuJ"#D�·¸��Battendant, �C¡Battendant, C¡Battendant,

�C�ªa_üå	[�Battendant, $any$C�0¥C+����Z·

����bc�ü����[�0Ü��+"���´�NÊuJZ

Bpreservation, ÑÒC�RBpreservation, Ñ�C3Bpreservation, Ñ�C

�	nZ�l���
ÕD��ªa_q	[��V1�nZ����

�uJ+

�TnZ�J�ùú�J�Bflight attendant ��C�J��N

Ê����¿;�	so� Pr($any$|flight)W Pr($any$|eight)���C�

tiè�ªa3Ïªa�uJ+�wõ�����J��� Pr(A|2,3)-

ì&��+��Þ�cÁ���ÝMc3MP
��[ªaJ�/B0, 12,

3C�xyÎªaíc�Á�Ï1�îï�J�¸ÍÇ

Bflight, �C

Battendant, �C

aaùú��·¸ëQ��*���Bflight, �C3Battendant, �C

�[�0Ü��»�C����æçícîï�J�¸Í��

Bflight, �C

Battendant, �C
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efxyî���¹)cD)°M�É¹)cD)qM�Ý� LTP�-

Q ��»�C+���eR����·¸M]ë�J��ª�}�°

M LTP��í��Q�»�C+

6.2 
����������

xy�����~��P
J�
������ª������?
�

@AD�^gN+���üª��09
ÕY�²q
�P
��À�

Z
ÕY]^���Nr��/��3�
 �(��!+

6.2.1 ����������

�?
�@A���åØHIÏc�"�KL�^gN��ª��q


NrDKc�Ù���+ÙNrnZM>N���xyUV�M���

HIUMsZ�$����R·Z·¸WKL®�]^+~���P


�����ª��#_Þ��Ç

1. ��D�NÊ������À�q
Nr°MN�s$%�&$ªa

_+aÏa�·k��üª²��C�[¡Ð�)*'�Bdocument

frequencyC�D���+�¾hiF°ª9�üª(()Ô��W)

*Y]^_Ï:���+

2. }�O¶HP���SQ����45�3)*YÒ���-�

N-gram
����ª��45¬Ei�uv���D����+�¾

hiª�::�����ST�)*Y]^_+

äï�-*�����-��Ê����W��J����xysæç

I²KL^gN� S��D�� T*+xyª�o�Á~°�Ç

),|Pr(max)|Pr( ASTST
A

=
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∏
=

=

=

=

k

i
ii

AT

AT

T

TSATmkA

TAST

TSTT

1

*

)Pr()|)(Pr(),|Pr(maxmaxarg

)Pr(),|Pr(maxmaxarg

)Pr()|Pr(maxarg

�D Pr(T) = �� T�
�����

k = S�M5

m = T�M5

Pr(A | k, m)���F�ó Pr(T | S)��E�oíxysæç�¸+3T,

¬EiBBranch and Bound AlgorithmC45���:�� T*C+xyª

���[��C� Pr(A | k, *)¡Pr(* | Si ) �Q�ÌBsolutionC<=45�

�Z45�[TBupper boundC�wß� Pr(* | Si )¡Pr(T)� N-gram��

��[��C�bcT,45Ú-�dT+�Ï./�DÌ�bcÁ�

�045���+

6.2.2 ����������

Ûj:$�/~�������Z��1Æ�2©���q
Nr�3

43����Nr���+Ù	��J�ùúÁ�NÊJ���l�Ï

T�°MN�R�É�$M�P
BKupiec 1993C+

ß�����-����xy�����¯Q9�P
J�hi+

���~��P
����/D��xyª�}�Á~�GH��¹D

"¯D�²J��¹DP
+J"¯D�¹)�(�P
 Pxyª��

E��D���J� A3��eR T j+1, j+mÇ

∏
=

−+++

++

++

=

=

)(

1
1),(),,(

,,

,,1
,,

,1
,,

)|Pr()),(|Pr(maxarg

),|Pr()),(|Pr(maxarg

),|Pr()),(|Pr(maxarg

in

k
kbkAEjKABj

mjA

ebmjj
mjA

mjj
mjA

STminA

ASTminA

APTminA

�D A / n ¾¹)J�c m ¾D)�¬ªa�J�
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Pr( A | n, m) / A���45C

S b+k-1 /(�P
 P �9 k ¾M

T j+B(A, k), j+E (A, k) / P�9 k ¾M���J� AÁ���eR

	
����������

5øÇ¹)¯# S D)¯# T

5�Ç�� k¾q
P
 (P1, Q1), (P2, Q2), …,(Pk, Qk)

(1). �N_¸Í6�BPart of speech taggerC¸Í¹)¯# S�°M�N

_��²í�\�&�MKBlemmaC+

(2). �7�8ÍBshallow parsingC�hi��²¯#�(�P
Bbasic

phraseCÇP1, P2, …, Pk+¨ P I = S b(i), e(i), | P b | = n(i)

(3). JU�¾(�P
 P I �E��D���J�A3��eR T j�(i)�1, j

�m*(i)+hi��¸+3T,BBranch and Bound AlgorithmC45�

:�Á~°�� A*(i), j*(i), m*(i)

∏
=

−+++

)(

1
1),(),,(

,,
)|Pr()),(|Pr(maxarg

in

k
kbkAEjkABj

mjA
STminA

(4). JU�¾(�P
 P I 5�(PI , T j�(i)�1, j�m*(i) )

7. ����������

�	~����������ê�Z9$*�:;�����Dxy�

lq	ZÎ:��Q���%ë��P
�J�3��©�+xy��

��~��P
��-Q9P
�J���ª���KL^gN��

����[?
�@A�d�+xy���D�<G�������{
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