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How to use analysis of variance correctly——an analysis of variance for the univariate

quantitative data collected from the design of a single factor with multi—level

Hu Chunyan', Hu Liangping"*
(1. Graduate School, Academy of Military Sciences PLA China, Beijing 100850, China;
2. Specialty Committee of Clinical Scientific Research Statistics of World Federation of Chinese Medicine Societies , Beijing
100029, China
“Corresponding author: Hu Liangping , E-mail : Iphu927@163. com)

[Abstract] The purpose of this paper was to introduce the prerequisites, basic ideas, calculation formulas and the SAS
implementation of a single—factor multi—level design quantitative data univariate analysis of variance. The prerequisites included the
independence, normality and homogeneity of variance. The core of the basic idea was the decomposition of the sum of squares of the
total deviations for the mean. The test statistic ' was constructed through the between—group mean square divided by the within—group
(or called error) mean square. The result of analysis of variance was a general evaluation of the difference among all means of a factor
with the whole levels. When it was found that the difference among all means of the factor was statistically significant, a specific
approach needed to be adopted for the multiple comparisons about the multiple means of the factor. With the help of the SAS software,
the paper performed the analysis of variances for two examples, and used three approaches to make the multiple comparisons among all
means of a factor in one of the examples.
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data a;

do i=1to 10;

do group=1 to 3;

input y @@;

output;

end;

end;

cards;

1.7 1.4 2.9

(IH AR 28 s 8 53 58k , DL T SO

7.8 9.5 10.3

run;

proc glm data=a;

class group;

model y=group/ss3;

means group ;

run;
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do group=1 to 3;

input y @@;

output;

end;

end;

cards;

332.96 253.21 232.55

297. 64 235.87 217.71

312.57269.30 216. 15
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286.46 238.03 198.41

322.49 238.19 240.35

282.42 243.49 219.56

run;

proc glm data=a;

class group;

model y=group/ss3;

means group;

means group/lsd tukey snk ;

run;
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Student—Newman—Keuls Test for y

Alpha 0.05
Error Degrees of Freedom 33
Error Mean Square 497.2733

Number of Means 2 3
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