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Abstract: Word sense disambiguation (WSD) can be thought as a classification problem. Feature selection is of
great importance in such a task. In general, features are selected manually, which requires a deep understanding of
the task itself and the employed classification model. In this paper, the effect of feature template on Chinese WSD is
studied, and an automatic feature selection algorithm based on maximum entropy model (MEM) is proposed,
including uniform feature template selection for all ambiguous words and customized feature template selection for
each word. Experimental result shows that automatic feature selection can reduce feature size and improve Chinese
WSD performance. Compared with the best evaluation results of SemEval 2007: task #5, this method gets
MicroAve (micro-average accuracy) increase 3.10% and MacroAve (macro-average accuracy) 2.96% respectively.

Key words: maximum entropy model; classification feature; automatic feature selection; Chinese word sense

disambiguation
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1

20 60 , (semantic barrier)
,Bar-Hillel “John was looking for his toy box. Finally he found it. The box was in the pen.
John was very happy” “pen” (4,
il . pen , b H’ 113
, Pedersen Naive
Bayes 21 semEval-2007 Task5 :
, MEM(maximum entropy model)® Naive Bayes )
(label propagation) Bl ,
[3-9]
(201, (1. AdaBoost.MH
[12]
f,
X , y . y=f(x).
(1) : X ;
2 : f.
, , ( Naive Bayes) ( MEM
SVM); , ( Boosting);
, (  EM,Self-Training  Co-Training)
; X . , X
[13,14]
, (principal component analysis, PCA) (latent semantic index,
LSI). , . ) ,

n-gram . ,

n-gram,

Q
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[15]

1.1

Xi

L0 Y1), (%2, 2,000 (% V) i

p(y1X) =Z,(xexp(>, A fi(x.Y))
Z,00=Y3 exp(X, A Y))

1 f
LBFGS

A fi

, Zi(X)

: ( )
(http://homepages.inf.ed.ac.uk/s0450736/maxent toolkit.html).
1.2

LBFGS,

SemEval2007:(Task #5)(http://nlp.cs.swarthmore.edu/semeval/tasks/index.php).

Table 1 Evaluation data on SemEval2007 Task #5
1 SemEval2007 Task #5

1289

@

GIS, IS

200

1

#Average senses  #Training instances  #Test instances
19 nouns 245 1019 364
21verbs 3.57 1667 571
) 2
Table 2 Window feature template
2
Feature type Feature template Description

W,(-L<i<L,i=0) Words in the window
Independent word and pos

R(-K<i<K,i#0)  Partof speech (pos) for each word in the window

WW,,(-L<i<L-1)  2-gram words in the window

Combination PP..(-K<i<K-1)  2-gram pos in the window
WPR(-L<i<L,i#0) Pair of word and its pos in the window
2 W P K () L ()
CWP wp. <7
1: V[ Ins /n /n Inz /n]nt In Ju Inr Inr In.
(3.2) , ‘W-2= W-1= Wi= W2= ,P—3=NULL(
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),P—2=v,P—1=ns,P1=n,P2=nz,P3=n,W-2W-1= + JW-1W0= + JWOwW1= + JW1w2=
+ ,P—3P-2=NULL+v,P-2P-1=v+ns,P-1P0=ns+n,POP1=n+n,P1P2=n+nz,P2P3=nz+n,WP-2= Iv,
WP-1= /ns,WP1= /n,WP2= Inz.
1 (K,L) SemEval2007:Task #5 . ,
0.76 H MicroAve [ MacroAve
0.74
0.72
0.7
0.68
0.66
1,2) (2,1) (2,2) (3,2) (3,3)
Fig.1 Effect on result within different window sizes
1
1 MacroAve(macro-average accuracy) MicroAve(micro-average accuracy)
’ N N N
MicroAve:Zmi/Z n, , MacroAve =" pi/N ., p,=m/n, )
i=1 i=1 i=1
N mi i Pi i .
: : 2 (KD (22,
3 3 , . 1 ‘WB= \WB= \WB=
,WB= \WB= \WB= WB=; ,
:InEntity=ture,EType=nt, ‘W0= ,PO=n,WP0= In.
(K.D)=(2.2) : 3 , 4 4
Table 3 Extended feature templates
3
Feature type Feature template Description
Window feature  (K,L)=(2,2) See Table2
Topic WI[-5,5] Words in window [-5,5]
Entity InEntity, EType Being in a named entity and the entity type
Target word Wo,Po, WPg Target word, its pos and the combination

Table 4 Effect of different feature template within the same window on result

4
Window (2,2) +Entitiy +Topic +Target word
MicroAve 0.707 0 0.714 4 0.7155 0.7027
MacroAve 0.737 1 0.7397 0.753 4 0.742 5
6 :u EE) “ ” “ ” “ ” 13 ” ““ u’ (K,L) (1,1)’(2’2)’(313)’
.2 3 , (2).
2 l“ ” e ” e ” 3 (1’1) ;“ ” e ” (2’2)
;T (3.3)
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100.00% m(l) 0(2.2) o (3.3)

80.00%
60.00%

40.00%

20.00% =

0.00

Fig.2 Test results of six ambiguous words with different feature templates

2 6
3 , :
2
2.1
; , ¢ )
« )
(1) : ,
(2 : , ,
(3) : , .
«C ) ,
m o, 2"-1 ( i ;
2.2 ()
, 2"-1 \ ,
5 ; m ) )
, o@" o(m?)
M , )
«C ) : T ,
D , , T D ,
1.
Input: T, D, FT.
Initialize: FS=&,Scores=,Drop Times=0,PreScore=0.
for k=1to |FT|:
R=Z

foreach fiin FT
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use FSU{f} as feature template for M to learn a classifier C;on T
Compute pjand R=Ru{p; }
end for
i’ =argmax; R
FS=FSu{f; } /ladd f; to FS
FT=FT\{f; } /l delete f; from FT
Scores[K] = py
if Score[k]>PreScore then
PreScore=Score[k], DropTimes=0
else if Score[K]<PreScore then
PreScore=Score[k]
DropTimes+=1

end if
if DropTimes=2 and Scores[k]<d then end for
end for
k'= argmax Scores
FS =FS[1.k7]
return FS
FT FS ,
FS ,Score FS , . FT
FS fi, FSU{ﬁ} s M T Ci, D
Ci pi, R, R pi fi FS, fi ,
FT FS. , Score k, FS k
1 -Pi
_ 2x MicroAve x MacroAve 3)
' MicroAve + MacroAve
( 2) 4
2.3 « )
«C ). R ,
WordList i , 2),
T D ,
) ; D ,
1 3
@ w;, T D; T/, N-fold ( N=4),
T N, N-1 1 . N ’
Wi Tj D;,
(2) : (
: : , , );
3) Wi o 1 FS;

SemEval2007:Task #5 Multilingual Chinese_English Lexical Sample Task
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, SemEval2007:Task #5 3:1 T
D; , 4-fold
, SemEval2007:Task #5
, ( 9 . (K,L)=(2,2).
, 3.
: ; : 6.
) , 1 ( )
). 7. ,
Table 5 (2,2) window feature templates
5 (2,2)
Feature type Feature template Description
W-2,W-1,W1,W2 Words in position -2,-1,1,2
Independent feature P-2,P-1,P1,P2 Pos of each word mentioned above
W-2W-1,W-1W0,WO0W1,W1W2  2-gram words in the window
Combination P-2P-1,P-1P0,POP1,P1P2 2-gram pos in the windows
WP-2,WP-1,WP1,WP2 Pair of word and its pos in the windows
Table 6 Manually selected feature templates Table 7 Selected feature templates based on all
disambiguation words
6 7
Feature type Feature template Feature type Feature
Independent feature ~ W-1, Wi, P-1, P1 Independent feature W-1,w1,P-1,P1
Combination W-1W0, WOw1, P-1P0, POP1 Combination P-1P0
Topic WI[-5,5] Topic WI[-5,5]
Entity InEntity, EType Entity InEntity, EType
: , 8
Table 8 Selected feature templates based on individual word
8
Word Feature template
Tp, P1, POP1
Tp, W1, Tg, Et, W-1, P2, P1P2
P-1, Tg, Et, W-1, W1, WP-1
Tp, P-1, P1P2, WP2, Et, W1, W1W2, Tg, W-1, P-2, WP-1, WP1, P-2P-1
W1, P1
P2, Tp, Tg, Et, W2, P1, W-1, P-1, POP1
P1, W1, Et, WP1, P2, Tp, P1P2
WP1, Tg
Tp, W-1, P2, WP-1
8 Et (InEntity, EType),Tp ( W[-5,5]),Tg (Wo,Po, WPy).
, 5 ( 8 ),
7
, , MicroAve  MacroAve ,
3
3 ,Baseline  SemEval2007 Task5 1 Bl MicroAve  MacroAve 71.66%
74.92%; , ,MicroAve  MacroAve 70.70%  73.71%,
Baseline; , 72.19% 75.39%. Baseline.
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, 73.69%  76.85%, )

,MicroAve  MacroAve 73.90% 77.41%;
, 74.76% 77.88%, SemEval2007 Task5 1 ,MicroAve  MacroAve
3.10 2.96

80.00% B MicroAve O MacroAve

78.00% |

76.00% |

74.00% |

72.00% |

70.00% |

68.00% |-

66.00%

Baseline Window-Feature Extented-Feature Manual-Feature Uniform-Feature Customized-Feature
Fig.3 Evaluation results with different feature templates
3
3 6 . , . 4
(Baseline, ) . , ,
. (
) : ,
( ) , ,
3 , .
, 3 9 (1 SemEval2007 Task5 ,
, 73.9%, 75.8%( , 75.8%).
, 7% . :
4
: , «( )
, ( 19 21 )
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