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Prediction on Densities of Polynitroaromatic Compounds via Boosting Algorithm
ZHANG Hai''? WANG Yao*, CHEN Bing®, HU Rong-zu’, GAO Hong-xu’, ZHAO Feng-qi’

(1. Department of Mathematics, Northwest University, Xi'an 710069 ,China
2. Institute for Information Science and System Sciences, Xi'an Jiaotong University, Xi'an 710049,China;
3. Xi'an Modern Chemistry Research Institute, Xi'an 710065,China)
Abstract: The densities of polynitroaromatic compounds (PNACs) are predictéd by Boosting algorithm. The
molecular structure describers (MSD) are used as input feature parameters. The results show a better correlation
between the densities and molecular structures of PNACs. Compared: with artificial neural network, the Boosting
algorithm greatly improves the prediction accuracy with the relative errors of predicted results within 8%.
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1 PNACs
Table 1 Predicted densities of PNACs by ANN
p/(grem ) e/%
3 2 4 0 2 0 0 0 0 0 0 2 0 0 0 0 1.7900 2.0515 14. 61
8 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1.5900 1.3758 13.47
10 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0 1.6200 1.5237 5.94
17 2 0 1 1 0 0 0 0 1 0 0 0 0 0 0 1.4200 1.4430 1.62
20 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 1.4200 1.4231 0.22
22 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1.4200 1.3461 5.21
27 1 2 0 0 0 0 0 0 0 0 0 0 1 0 0 1. 6800 1.5680 6. 66
29 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1.4900 1.5142 1.63
32 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1.4900 1.4452 3.01
34 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1.5800 1. 4485 8. 33
37 1 2 0 1 0 0 0 0 0 0 1 0 0 0 0 1.7620 1.7738 0.67
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Table 2 The densities of PNACs obtained by Boosting algorithm

—3
o/(gecm™®) /%
3 2 4 0 2 0 0 0 0 0 0 2 0 0 0 0 1.7900 1.8287 2.16
8 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1.5900 1.5611 1. 82
10 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0 1.6200 1.5790 2.53
17 2 0 1 1 0 0 0 0 1 0 0 0 0 0 0 1.4200 1.4309 0.77
20 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 1.4200 1.3849 2.47
22 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1.4200 1.4466 1. 88
27 1 2 0 0 0 0 0 0 0 0 0 0 1 0 0 1. 6800 1.5522 7.61
29 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1.4900 1.5253 2.37
32 1 0 1 o o0 o o o o o0 0 0 o0 1 0 1.4900 1.5565 4. 46
34 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1.5800 1.5287 3.25
37 1 2 0 1 0 0 0 0 0 0 1 0 0 0 0 1. 7620 1.7769 0. 84
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