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Abstract

We present methods for studying the log-density ratio that enables the selection of the predictors and the
form to be included in the logistic regression model. Under bivariate normal distributional assumptions, we
investigate the form of the log-density ratio as a function of two predictors. If two covariance matrices are
equal, then the crossproduct and quadratic terms are not needed. If the variables are uncorrelated, we do
not need the crossproduct terms, but we still need the linear and quadratic terms. We also explore other

conditions in which the crossproduct and quadratic terms are not needed in the logistic regression model.
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Figure 4.1. Scatter plots of DAP and Width (Year = 0, Year = 1)

Table 4.1. Fit of logistic regression for leaf areadata

Coefficients Estimate Std.Error Chi-Square Pr>ChiSq
Intercept 18.6429 7.8247 5.6767 0.0172
Width 0.3375 3.0123 0.0126 0.9108
DAP —1.5334 0.4505 11.5866 0.0007
Width*Width —0.1740 0.4618 0.1419 0.7064
DAPx+DAP 0.0201 0.00592 11.4923 0.0007
Width«DAP 0.0892 0.0678 1.7266 0.1888
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Table 4.2. Fit of logistic regression for leaf area data without Width? and Width+DAP

Coefficients Estimate Std.Error Chi-Square Pr>ChiSq
Intercept 12.4827 5.0634 6.0516 0.0139
Width 1.6695 0.4138 16.2753 <.0001
DAP —1.2524 0.3582 12.2220 0.0005
DAPx+DAP 0.0204 0.00577 12.4947 0.0004

Table 4.3. Fit of logistic regression for leaf area data with Width and DAP

Coefficients Estimate Std.Error Chi-Square Pr>ChiSq
Intercept —5.9979 1.4360 17.4457 <.0001
‘Width 1.4120 0.3738 14.2667 0.0002
DAP 0.0337 0.0274 1.5164 0.2181
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Figure 4.2. Scatter plots of Wt and RCC (Sex = 0, Sex = 1)
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Table 4.5. Fit of logistic regression for Australian athletes data without Wt2, RCC?, and WtxRCC

Table 4.4. Fit of logistic regression for Australian athletes data
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