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Abstract: Unitary linear regression plays a unique and important position in the teaching content system of statistics and
econometrics. It is an important basis for understanding and mastering multiple linear regression. However, as the key
and difficult point of unitary linear regression, the properties of OLS estimators and the significance test of regression
equations often lack of systematic mathematical derivation. In order to derive systematically the significance test of
regression equation, the paper first combs the five basic assumptions of Gauss and the definition and mathematical
characteristics of three major distributions (Chi-square distribution, t-distribution and F-distribution). Then, it is
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demonstrated that the OLS estimator of the regression equation satisfies the characteristics of linearity, unbias and
effectiveness, and it is the optimal linear unbiased estimator (BLUE). Then, expounds the determination coefficient
method and the estimation standard error method about the judgement on goodness of fit for regression line. The two
methods have intrinsic consistency. The smaller the estimation standard error is, the larger the determination coefficient
is, which means the better the fitting degree of regression line. Finally, by proving that SSR/62 and SSE/c2 obey the
Chi-square distribution of freedom of 1 and (n-2) respectively, it is proved that t statistic and F statistic obey the t
distribution and F distribution respectively, and the F test is consistent with the t test and the significance test of
correlation coefficient r. Therefore, in the statistical testing of unitary linear regression equations, it is not necessary to
test the statistical significance of the correlation coefficient, regression coefficient, and overall regression equation
simultaneously. Only one of the three needs to be tested.

Keywords: Unitary Linear Regression; OLS Estimator; Three Major Distributions; Test of Significance;
Goodness of Fit
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