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Study of student score prediction model based on PCA-BPNN

Hu Shuai Qu Weiwei
(Teaching and Research Institute of Foreign Languages, Bohai University, Jinzhou 121013, China)

Gu Yan Jiang Hua

Abstract ; In view of the low accuracy of traditional prediction method of students” English writing scores, a prediction model based
on principal component analysis (PCA) and BP neural network was proposed. First, the dimensions of the evaluation system of
students” writings were reduced by PCA. The first three principal components were extracted to create a new sample matrix. Then
the BP neural network was trained and its generalization ability was tested. The simulation results show that the maximum relative
error of prediction produced by the simple BPNN is —2. 165%, while the one produced by the PCA-BPNN is only —0. 824 2%.
The PCA-BPNN simplifies the network structure. It also improves the training rate, prediction accuracy and generalization ability of
the simple BPNN. The effectiveness of the proposed model is verified.
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1;7:’; X, X X, o X Xn X, Zj—;m
1 9.32 9.56 9.78 8.59 8.42 8.24 8.72
2 8.47 9.18 8.92 8.22 8.18 6.71 8.44
3 9.10 9.21 9.63 8.47 9.23 8.20 8.94
4 8.63 8.30 9.26 8.06 8.23 6.49 8.24
5 831 8.69 9.58 6.74 6.72 5.30 7.17
56 9.11 8.27 9.09 - 850 7.11 7.23 8.16
57 9.31 8.02 9.10 - 6.92 7.21 7.26 7.70
58 9.08 7.30 8.81 - 8.03 6.96 6.86 7.45
59  7.56 8.29 7.33 -+ 5.9 6.91 6.04 7.23
60 7.64 8.11 7.55 - 6.00 7.21 6.11 7.27
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X, 1.0000 0.730 0 0.772 8 -+ 0.768 6 0.727 9 0.366 5
X; 0.7300 1.0000 0.616 8 == 0.677 8 0.830 6 0.428 3
X; 0.7728 0.616 8 1.000 0 ==+ 0.780 1 0.677 5 0.493 9
X, 0.8084 0.646 0 0.665 8 - 0.554 3 0.567 6 0.028 8
X; 0.8234 0.6938 0.7012 - 0.5757 0.664 4 0.069 1
X; 0.8231 0.7785 0.6393 - 0.5829 0.714 7 0.085 8
X; 0.7825 0.8246 0.6374 -+ 0.6786 0.779 6 0.255 4
Xs 0.8788 0.8216 0.7712 -+ 0.776 2 0.867 7 0.374 9
Xy 0.9052 0.7487 0.776 6 --+ 0.777 5 0.819 1 0.348 4
X 0.7686 0.6778 0.7801 -+-- 1.000 0 0.807 8 0.690 8
Xy 0.7279 0.8306 0.677 5 -+ 0.807 8 1.000 0 0.645 6
X 0.3665 0.428 3 0.493 9 -+ 0.690 8 0.645 6 1.000 0
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1 8.949 04 74.58 74.58
2 1.559 19 12.99 87.57
3 0.544 019 4.53 92.10
4 0.217 576 1.81 93.91
5 0.183 369 1.53 95. 44
6 0.159 443 1.33 96. 77
7 0.119 883 1.00 97.77
8 0.107 274 0. 89 98. 66
9 0.053 1344  0.44 99. 10
10 0.046 966 1 0.39 99. 49
11 0.0352663  0.29 99.78
12 0.024 8367  0.21 100. 00
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1 2.7217 0.552 1 —0.124 4 8.72
2 1.809 3 —1.1009 —0.603 4 8. 44
3 3.420 2 0.024 6 —0.3057 8. 94
4 1.1523 —0.9910 0.093 2 8. 24
5 —1.1900 —2.7156 1.086 9 7.17
56 1.4808 —0.918 4 0.785 2 8.16
57 0.3683 —1.102 1 1.274 7 7.70
58 —0.5363 —0.7334 1.646 6 7.45
59 —1.8025 —2.2082 —0.863 0 7.23
60 —1.9957 —1.756 7 —0.949 3 7.27
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