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

univariate quantitative data collected from the nested design

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 nested design and its quantitative data analysis of variance and the
SAS implementation. If one of the following two characteristics existed in a specific experimental study, a nested design could be
considered to arrange the experiment. Firstly, there was a nested relationship between factors in natural attributes. Secondly, with
professional knowledge as the basis, the impact of each factor on the quantitative observation results was divided into primary and
secondary. The first feature mentioned above meant that the factors related to the subjects had the conditions for grouping and
regrouping. The second feature mentioned above meant that the status of each factor was unequal. In the variance analysis of
quantitative data, the calculation formulas of variable error mean square was required to use. Based on four examples and with the
help of the SAS software, this paper implemented the univariate analysis of variance for the quantitative data of the nested design, and
gave the detailed explanations for the output results of SAS software.
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Figure 1  Nested design structure diagram of three two-level factors
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Table 1 ~ Analysis of variance table for the univariate quantitative data

in three—factor nested design
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Table 2 Measurement results of the substance M in the radish leaves

M Wy
A(B, B, A(B, B B,) A,(B, B,

2 2 3 2

% T

1 3.28 3.52 2.46 1.87 2.19 2.77 3.74
2 3.09 3.48 2.44 1.92 2.19 2.66 3.44
3 3.31 4.07 - 2.10 - - -

®3 EMBAERNEER(Y=4EE-93)

Table 3 Measurement results of raw material purity ( Y=purity value-93)

‘ B s, s, Bt s,
TR

1 2 3 4 1 2 3 4 1 2 3 4

1 1 =2 -2 1 1 0 -1 0 2 -2 1 3

2 -1 -3 0 4 -2 4 0 3 4 0 -1 2

3 0 -4 1 0 -3 2 =2 2 0 2 2 1
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Table 4 Conversion rate of a compound under different catalysts and temperatures

X Ak (%)
R 5
AL 5. B (70°C 80°C 90°C) Z (55°C  65C  75°C) W (90°C  95°C  100°C)
1 82 91 85 65 62 56 71 75 85
2 84 88 83 61 59 60 67 78 89
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Table 5 Time spent by different operators assembling fixtures

in different workplaces

Je H 1 TAESIL, TAESL,
g5 WEL 2 3 4 | 5 ; .,
F, 1 2 23 28 25 26 27 28 24

2 24 24 29 23 28 25 25 23

F, 1 30 29 30 27 29 30 24 28
2 27 28 32 25 28 27 23 30
F, 1 25 24 27 26 27 26 24 28

2 21 22 25 23 25 24 27 27
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data al;

do r=1 to 3;

do a=1to 3;

do b=11to0 3;

input Y @@;

output;

end;end;end;

cards;

3.28 3.52 . 2.46 1.87 2.19 2.77 3.74 .
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3.09 3.48 . 2.44 1.92 2.19 2.66 3.44 .

3.314.07 . . 2.10. . . .

run;

proc glm data=al ;

classab;

model Y=a b(a)/ss1;

test H=a E=b(a);

run;
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data al;

dor=1to 3;

do s=1to 3;

do b=11t04;

input Y @@;

output;

end;end;end;

cards;

1-2-2 11 0-1 02-21 3
-1-3 0 4-2 40 3 40-12
0-410-32-220221
run;

proc glm data=al;

class s b;

model Y=s b(s)/ssl;

test h=s e=h(s);

run;

proc sort data=al ;

bysbr;
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run;

proc nested data=al;

class s b;

var Y;

run;
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data a3a;

dor=1to2;

do a=1 to 3;

do b=1 to 3;

input Y @@;

output;

end;end;end;

cards;

8291 856562 56717585
84 88 83 61 59 60 67 78 89

run;
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proc glm data=a3a;

classabr;

model Y=a b(a)/ssl;

test H=a E=b(a);

run;
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data a3b;

dor=11to02; a=1;

do b=70,80,90;

input Y @@; output;

end;end;

dor=11to02; a=2;

do b=55,65,75;

input Y @@; output;

end;end;

dor=1to 2; a=3;

do b=90,95,100;

input Y @@; output;

end;end;

cards;
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data a2;
do F=1 to 3;
do R=1to0 2;

doL=1to2;

do O=1 to 4;

input Y @@;

output;

end;end;end;end;

cards;

222328252627 2824

2424 292328252523

3029 30 27 29 30 24 28

2728 322528272330

2524272627 26 24 28

212225232524 2727

run;

proc glm data=a2;

class FRL O;

model Y=F L F*L O(L) F*O(L)/ss1;

test H=F F*L E=F*O(L);

test H=L E=0(L);

run;
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