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1 Gibbs MAE 45. 15 kJ/mol
R 0.970 MAE  37.59 kJ/mol 1 MLR
1 T
Table 1 Descriptors coefficient R  standard deviation SD and linear model’s T values T
Chemical meaning Descriptors R SD T
Intercept Constant 15.875 1 24.895 3 0.637 7
Number of C atoms NCA -116.626 2 6.696 2 -17.416 7
Number of O atoms NOA -161.3119 3.800 9 -42.440 3
Number of F atoms NFA -149.936 5 4.996 4 —-30.008 9
Number of double bonds NDB 152.282 0 6.512'5 23.383 0
Number of triple bonds NTB 320.368 5 12.370 3 25.898 2
Number of aromatic bonds NAB 62.018 7 3.078 5 20.146 0
Number of rings NR 216.392 9 12.040 2 17.972°5
Randic index order 2 RI2 -91.593 1 7.171 8 -12.7713
Kier & Hall index order O KHIO 85.273 4 7.006 8 12.170 2
Kier & Hall index order 1 KHI1 -98.608 5 7.433 5 -13.265 4
Average structural information Content order 0 ASICO 890. 137 4 113.283 9 7.857 6
Complementary information Content order O CICO 11.298 7 0.5817 19.422 7
Average bonding information Content order O ABICO -780.558 8 83.237 7 -9.3775
R=0.970 F=644.1 MAE =45.15
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Table 2 The optimization of SVM's parameters
No. c e y Support Vectors Squared correlation coefficient
1 1 000 0.20 0.000 7 137 0.939 7
2 1 000 0.20 0.001 130 0.943 3
3 1 000 0.20 0.003 121 0.946 5
4 1 000 0.20 0.000 5 117 0.943 7
5 1 000 0.20 0.000 7 123 0.938 0
6 1 000 0.20 0.000 9 126 0.934 1
7 1 000 0.08 0.003 268 0.946 8
8 1 000 0.10 0.003 228 0.948 0
9 1 000 0.12 0.003 194 0.948 5
10 1 000 0.14 0.003 173 0.948 5
11 1 000 0.16 0.003 152 0.948 0
12 1 000 0.18 0.003 140 0.947 2
13 100 0.14 0.003 186 0.9410
14 500 174 0.946 5
15 2 000 171 0.949 8
16 3 000 166 0.949 1
17 4 000 166 0.949 1
18 5 000 170 0.948 6
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Prediction of Gibbs Free Energy of Formation of Organic
Compounds Based on Support Vector Machines

WANG Bing LIU Huang-Xiang YAO Xiao-Jun REN Yue-Ying HU Zhi-De "
College of Chemical and Engineering Lanzhou University Lanzhou 730000

Abstract The support vector machine SVM  as a novel type of learning machine was used to develop a
QSPR model of Gibbs free energies of 607 organic compounds. The descriptors calculated by CODESSA were
used to represent the molecular structures. Thirteen of those descriptors were selected by forward stepwise
regression and were used developing models to predict Gibbs free energy of the formation of an organic com-
pound. Multiple linear regression MLR and SVM were utilized to construct linear and non-linear models of
the organic compound. The optimal QSPR model based on the support vector machine was obtained. The
mean-absolute error  MAE  of Gibbs free energy of formation was 31.098 9 kJ/mol for the whole set
30. 569 5 kJ/mol for the training set and 35. 924 6 k]/mol for the test set respectively. The prediction results
are more satisfactory than those of MLR.

Keywords support vector machine linear discriminant analysis Gibbs free energy



