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Realization of a multiple linear regression analysis based on the classical statistical thought
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[Abstract] The aim of this paper was to realize a multiple linear regression analysis based on the classical statistical method .
First of all, given an introduction of the basic idea about building a multiple linear regression model based on the classical statistical
thinking , Bayesian statistical thinking and machine leaming statistical thinking . Then, adopted a practical problem for instance to
comprehensively presented the main tasks performed by a multiple linear regression analysis . Finally, summarized the rational and
precautions of the multiple linear regression analysis. The results shown that the main tasks of a multiple linear regression analysis were
as follows : to produce the derived variables , to screen and select the variables and col — linearity diagnosis , to diagnose the outliers and
so on. The conclusion is that in a multi — factor trial or observational study , as long as the outcome variable is a measurement variable ,
it is more common and effective to perform a multiple linear regression analysis rather than using the uni - variate difference analyses.

[Keywords] Classical statistical thinking ; Bayesian statistical thinking ; Machine learning statistical thinking ; Multiple linear

regression analysis ; Derived variables ; Independent variable screening ; Multiple collinearity diagnosis ; Outlier diagnosis
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i Xy X, X3 Xy Y
1 5.68 1.9 4.53 8.2 11.2
2 3.97 1.64 7.32 6.9 8.8
25 11.54 10.89 1.2 10.5 20
26 3.84 1.2 6.54 9.6 10.4
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data cral ;
input id x1 - x4 y @@ ;
cards ;

proc reg data = cral ;

model y =x1 — x4/selection = stepwise sle =0. 5 sls
=0.05;
run;
proc reg data = cral ;

model y =x1 —x4/selection = forward sle =0.05;
run;
proc reg data = cral ;

model y =x1 —x4/selection = backward sls =0.05;

run;
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w2 22 64.44113  2.92914
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Intercept ~ 4.91480  2.14919 15.31800 5.23  0.0322

X2 0.43796  0.13425 31.17168 10.64  0.0036

X3 -0.29949  0.09699 27.92711 9.53  0.0054

x4 0.81267  0.20624 45.47918 15.53  0.0007
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proc reg data = cral ;

model y =x1 —x4/selection = stepwise sle =0. 5
sls =0. 05 collin collinoint vif tol r stb ;

run;
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Intercept 1 4.91480 2.14919 0.0322 0 . 0
x2 1 0.43796 0. 13425 0.0036 0.38281 0.96430 1.03703
3 1 -0.29949 0.09699 -3.09 0.0054 -0.37405 0.90487 1.10513
x4 1 0.81267 0. 20624 0.0007 0.48561 0.87426 1.14382
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data cra2;

set cral ;
zl =x1 *x1;22 =x2 *x2;73 =x3 *x3 ;724 =x4 *x4;
75 =x1 #x2;26 =x1 *x3 ;27 =x1 *x4;28 =x2 *x3;
79 =x2 % x4 ;210 =x3 * x4 ;
run;
proc reg data = cra2 ;

model y =x1 —x4 z1 —z10/selection = stepwise sle
=0.5sls =0.05;
run;
proc reg data = cra2 ;

model y =x1 —x4 z1 —z10/selection = forward sle =
0.05;
run;
proc reg data = cra2 ;

model y =x1 —x4 zl - z10/selection = backward sls
=0.05;

run;
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proc reg data = cra2 ;

model y = X1 —X4 Z1 - 710/ selection = backward
sls =0. 05 collin collinoint vif tol r sth ;

run;
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