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Abstract

In this study, the authors examined the power of a test of multiple linear regression analysis in
cases in which independent variables are qualitative variables. The authors considered the three cases
studies. In case one, the regression model was analyzed without checking assumptions.In case two,
the authors analyzed the regression model with checking assumptions and then transformed the data
for the dependent variable when assumptions did not pass. In case three, the authors analyzed the
regression model with checkingassumptions and then transformed the data ofthe dependent variable
and one quantitative independent variable when assumptions did not pass. For case two and
three,dependent and quantitative independent variables were checked the distribution andthe
assumptions were checked for residuals using graphs and statistical tests. Four hundred samples were
randomized by repeating an experiment 10,000 times using anR program. It was found that the
regression model in case three was an appropriate model when two to four independent variables were
presence. The probability of type | errors could be controlled in this case. The power of a test was
therefore at the highest level in this instance at significance levels of 0.10 and 0.05, whereas the

probability of type | errors could not be controlled in all cases at a significance level of 0.01.

Keywords:Multiple linear regression analysis, Assumptions, Type | Error, Power of a test
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Table1.The results of the assumptions checking of the regression models in 3cases

with2 to 8independent variables

Significance No
Cases Normality Expected = 0 Homoscedasticity

levels Autocorrelation
0.10

1 0.05 Not Passed Passed Passed* Passed
0.01
0.10

2 0.05 Passed Passed Passed Passed
0.01
0.10

3 0.05 Passed Passed Passed Passed
0.01

*Passed only when the models contained up to 4 independent variables.
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Table2.The probability of type | errors and the power of a test in 3 cases of the regression models

with 2 to 8 independent variables

Number of Xi Significance  Measurements  Case 1 Case 2 Case 3
levels

0.10 T1 0.0988* 0.0745* 0.0732*
(PW) (0.8545) (0.8550) (0.8565)*

2 0.05 T1 0.0612* 0.0440* 0.0395*
(PW) (0.9119) (0.9167) (0.9217)*

0.01 T1 0.0020 0.0019 0.0017

(PW) (0.9879) (0.9886) (0.9913)

0.10 T1 0.0776* 0.0564* 0.0534*
(PW) (0.7782) (0.7864) (0.7970)*

3 0.05 T1 0.0533* 0.0348* 0.0293*
(PW) (0.8570) (0.8618) (0.8682)*

0.01 T1 0.0019 0.0018 0.0015

(PW) (0.9686) (0.9709) (0.9708)

0.10 T1 0.0559* 0.0536* 0.0501*
(PW) (0.6580) (0.6621) (0.6916)*

4 0.05 T1 0.0436* 0.0281* 0.0275*
(PW) (0.7836) (0.7916) (0.8003)*

0.01 T1 0.0017 0.0017 0.0014

(PW) (0.9401) (0.9421) (0.9423)

5 0.10 T1 0.0397 0.0306 0.0294
(PW) (0.5850) (0.5607) (0.5639)
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Number of Xi Significance  Measurements  Case 1 Case 2 Case 3
levels
0.05

N 0.0323* 0.0259* 0.0242
0.01 (PW) (0.7101) (0.7222)** (0.7204)

6 0.10 N 0.0013 0.0012 0.0010
(PW) (0.9217) (0.9030) (0.9060)

0.05

N 0.0268 0.0207 0.0202
0.01 (PW) (0.5096) (0.5013) (0.4954)

T 0.0254* 0.0167 0.0161
(PW) (0.6758)** (0.6757) (0.6719)

0.10 ™ 0.0011 0.0009 0.0008
(PW) (0.8552) (0.8651) (0.8620)

! 0.05 T 0.0168 0.0112 0.0119
(PW) (0.4310) (0.4299) (0.4285)

0.01 T 0.0179 0.0124 0.0121
(PW) (0.6185) (0.6178) (0.6175)

0.10 T 0.0011 0.0007 0.0007
(PW) (0.8097) (0.8177) (0.7586)

° 0.05 T 0.0092 0.0078 0.0070
(PW) (0.3801) (0.3798) (0.3751)

0.01 T 0.0114 0.0090 0.0076

*The probability of Type | errors could be controlled.
**The highest power of a test among3 cases when the probability of type | errors could be controlled.
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Figure1.The probability of type | errors and the power of a test of 3cases for the regression model

with2- 8independent variables for a significance level of 0.10
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Figure 2.The probability of type | errors and the power of a test of 3cases for the regression model

with2 to 8independent variables for a significance level of 0.05
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Figure 3.The probability of type | errors and the power of a test of 3cases for the regression model

with2to8independent variables for a significance level of 0.01
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Table3.Appropriate regression model for each

situation

Number

2 3 4 5 6 7 8

of X

=010 NULL

Case3 Case Case NULL
a=0.05 5 ’
a=001 NULL

NULL:No appropriate model
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