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Model for predicting tar content of flue-cured tobacco
based on ridge regression analysis
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Abstract: In order to build the model for predicting the tar content of flue-cured tobacco, multicollinearity of 9 chemical
indexes including total sugar (X,), reduced sugar (Xy), total nitrogen (Xs), nicotine (X,), potassium (Xs), chlorine (Xg), total
sugar to nicotine ratio (X-), total nitrogen to nicotine ratio (Xg) and potassium to chlorine ratio (Xo) was diagnosed through
correlation and statistic test, while the ridge regression between tar content and chemical components was also conducted.
The results indicated that collinearity existed among total sugar, reduced sugar, total nitrogen, nicotine, total sugar to nicotine
ratio, and total nitrogen to nicotine ratio. And there was extremely significant correlation between the tar content and the 9
chemical indexes mentioned above. Therefore, it was reasonable to establish the multiple linear regression model using 9
chemical components as independent variables based on ridge regression. The prediction model for tar content using ridge
regression at parameter K=0.08 was Y = 18.800 9— 0.000 7X; — 0.034 2X, + 1.625 2X3 + 0.691 1X, — 0.968 68Xs+ 0.292 70Xs —
0.029 9X; — 3.519 3Xg— 0.056 87X, (R?=0.817 5), and the regression equation passed the significance test (P<0.01). The
regression coefficients properties of ridge regression equation were consistent with the results of correlation analysis, which
made the unreasonable symbols of regression coefficients in the least square estimation reasonable.
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Table 1 Correlation analysis between chemical components and tar content of flue-cured tobacco
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Table 2 Parameter estimation and significance test of the least square multiple linear regression
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Table 3 Collinearity diagnostics of least square multiple linear regression
1 9.187 1.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0003 0.0000 0.0000 0.0000

2 0.514 4.228 0.0000 0.0000 0.0000 0.0001 0.0005 0.0000 0.0143 0.0008 0.0000 0.0271
3 0.211 6.602 0.0000 0.0001 0.0002 0.0001 0.0007 0.0005 0.0076 0.0021 00001 01451
4 0.043 14.538 0.0002 0.0021 0.0026 0.0006 0.0036 0.1243 0.2029 0.0000 0.0000 0.0575
5 0.020 21.542 0.0001 0.0017 0.0004 00036 0.0012 02346 0.3458 0.0044 0.0047 0.3103
6 0.017 23.297 0.0001 0.0058 0.0096 0.0025 0.0000 0.3829 0.0290 0.0060 0.0074 0.0662
7 0.006 38.036 0.0006 0.0082 0.0186 0.0025 0.0676 0.1709 0.2246 0.1078 0.0025 0.1758
8 0.001 81.358 0.3430 0.0511 0.0118 0.0971 00006 0.0385 0.0928 0.0216 0.0038 0.0872
9 0.001 119.329 0.1503 04650 08973 0.0014 00367 0.0455 0.0813 0.0015 00090 0.1304

10 0.000 233.892 05057 0.4658 0.0593 0.8921 0.8889 0.0026 0.0015 0.8558 0.9725 0.0000
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Fig. 2 Ridge trace diagram of ridge regression analysis
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