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Abstract: This paper proposes a new domain-independent statistical model. In this model, four multiple
discriminant analysis (MDA) criterion functions are defined and used to achieve global optimization in finding the
best segmentation by means of the smallest within-segment distance, the largest between-segment distance and
segment length. To alleviate the high computational complexity problem introduced by the new model, genetic
algorithms (GAs) are used. Comparative experimental results show that the methods based on MDA criterion
functions have achieved higher P, than that of TextTiling and Dotplotting algorithms.

Key words: text segmentation; multiple discriminant analysis; within-segment distance; between-segment

distance; segment unit length; genetic algorithm
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(within-segment scatter matrix) Ss(between-segment scatter matrix)
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Fig.1 The greatest separation over data space is shown when average within-class distance is the smallest

and average between-class distance is the largest
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1

Given atext B=b;b,...h,, where k is the number of blocksin B; c is the given number of segments
Initialization: Ses={}, J(B,Sest)=0.0
Text segmentation:
Begin
1) Construct possible segmentation set SSet=(S,,S,,...,S}
Loop
2) Get asegmentation Sfrom SSet, and delete Sfrom SSet;
3) If J(B,Shes)<JI(B,S) Then

© PEBREBALTU bt/ www. jos. org. cn



560 Journal of Software Vol.18, No.3, March 2007

Begin
Sees=Sand J(B,Syeq)=J(B,S).
Endif
until SSet={}.
End
Output best segmentation Syeg.
1 3 MDA RN J(B,S
o(C;), 'm B iC
) . , 119 (genetic algorithms,
GAs) 1 , . MATLAB
2 1 )
, MDA J U . e

2

Given atext B=b;b,...hy, where k is the number of blocksin B; misthe number of paragraphsin B
Initialization: Syeg={}, I(B,Soest)=0.0
Text segmentation:
Begin
For K =2tom
Begin
1) Suppose K isthe desired number of segments, determine the best segmentation Swith algorithm 1;
2) If I(B,Ses)<J (B,S) Then

Begin
Ses=Sand J(B,S,ex)=J (B,S).
Endif
End For
End
Output best segmentation Seq.
2 2 MDA J J(B.9
O(m), ,m B g
4
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) 106
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1(5 ) 2(6~8 ).
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Dotplotting ,
Dotplotting Baseline
Tablel Comparison experimental results with known number of document segments
1
Algorithm Evaluation etric Testing corpus 1 (5 segments) Testing corpus 2 (6~8 segments) Average
Precision 0.459 0.519 0.486
MDA model Recall 0.459 0.519 0.486
(J2) F1 0.459 0.519 0.486
P 0.854 0.889 0.869
Precision 0.448 0.445 0.447
MDA model Recall 0.448 0.445 0.447
(Ja) F1 0.448 0.445 0.447
P 0.899 0.913 0.906
Precision 0.424 0.389 0.408
TextTiling Recall 0.424 0.389 0.408
(Hearst) F1 0.424 0.389 0.408
P, 0.814 0.839 0.825
Precision 0.371 0.385 0.389
Dotplotting Recall 0.371 0.385 0.389
(Reynar) F1 0.371 0.385 0.389
P, 0.719 0.700 0.709
2 :MDA TextTiling P, . ,
,MDA 2 MDA
2 J; J, MDA J; J, MDA
F1 P, , 0.3%,
2.1%,F1 0.9%,P, 3.8%. : ,
Table2 Comparison experimental results with unknown number of document segments
2
Algorithm Evaluation etric Testing corpus 1 (5 segments) Testing corpus 2 (6~8 segments) Average
Precision 0.485 0.457 0.473
MDA model Recall 0.440 0.514 0.474
(J1 and Jp) F1 0.462 0.483 0.473
P 0.799 0.870 0.832
Precision 0.485 0.452 0.470
MDA model Recall 0.455 0.544 0.495
(Js and Jy) F1 0.470 0.494 0.482
P 0.840 0.906 0.87
Precision 0.425 0.350 0.391
TextTiling Recall 0.452 0.568 0.504
(Hearst) F1 0.438 0.433 0.441
P, 0.781 0.842 0.808
44
: 4 ; ;
TextTiling!? ,Dotplotting!®
‘MDA ,
MDA Ji I , .TextTiling
, .Dotplotting ,
,Dotplotting ,TextTiling
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