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Tab.1 Description of datasets

Kl 4 EL Y Rt R A%
Iris 4 0 3 150
Auto 5 2 3 392
Breast 9 0 2 683
Tonosphere 34 0 2 351
Pima 8 0 2 768
Glass 9 0 6 214
Vehicle 18 0 4 846
Vowel 10 3 6 990
Page-blocks 10 0 5 5473
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Tab. 2 Classification and prediction results by C4. 5

%
[ LA RS

B A
AXEEE: CACC Ext-Chi2  Ent-MDLP EQF
Iris 94. 6 92.8 93.8 93. 4 92.8
Auto 83.7 78.3 81. 2 79.6 72.7
Breast 96. 7 96. 2 96. 4 96. 1 93.5
Tonosphere 91.9 90. 6 92.8 86.5 82.7
Pima 77.6 74.9 75.3 70.0 67. 4
Glass 78.6 77.5 70. 1 73.5 63.8
Vehicle 72.3 67.7 70. 6 67.3 65. 2
Vowel 97.3 97.7 97.9 95.5 95.1
Page-blocks  96.9 95.8 95.8 95.2 94.3

% 3 Naive Il ot 2 £ 0 £ K

Tab.3 Classification and prediction results by
Naive Bayes %
BBy
LGRS

AF ¥ CACC Ext-Chi2  Ent-MDLP  EQF
Iris 96. 3 92.5 95.4 94. 1 91.7
Auto 79.5 80. 0 75.4 76.3 74.1
Breast 97.9 97.2 96.5 94. 8 94. 2
Tonosphere 94. 8 92.1 93.5 94.3 92.9
Pima 73.5 68.1 67.5 70.5 69. 8
Glass 76. 2 67.8 70. 4 59.7 63.6
Vehicle 68.9 67.2 67.9 65.8 67.7
Vowel 96. 7 94.1 94.9 93.2 91.2
Page-blocks 96. 8 92.3 91.7 93.5 88. 7
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A data discretization algorithm based on improved chi-square statistic

SANG Yu', LI Ke-giu"', YAN De-gin’

( 1. School of Computer Science and Technology, Dalian University of Technology, Dalian 116024, China;

2. School of Computer and Information Technologys Liaoning Normal University, Dalian 116029, China )

Abstract: The selection of degree of freedom and expected frequency directly affects the accuracy of
chi-square calculation in discretization algorithms based on chi-square statistical independence. This
will affect the performance of discretization. A data discretization method based on improved chi-
square statistic is proposed. It improves the quality of discretization algorithm based on statistical
independence. Firstly, the deficiency of the selection of degree of freedom in chi-square function is
analyzed., and a modified scheme for selection of degree of freedom is given. Secondly, an improved
scheme for expected frequency is proposed according to data class distribution, which overcomes the
deficiency that different datasets have the same expected frequency. This improves the accuracy of chi-
square calculation. The experimental results show that the improved algorithm improves the learning

accuracy of C4.5 decision tree and Naive Bayes classifier.

Key words: discretization; data mining; chi-square statistic



