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[Abstract] The purpose of the paper was to introduce the basic concepts, caleulation methods, two medical examples and SAS
implementation related to the multivariate analysis of variance (MANOVA) for the quantitative data with single factor two—level and
multi-level design. Basic concepts included experimental factors and attribute factors, analysis of variance and covariance,
independent variables and covariates, matrix and determinant. Calculation methods involved the general statistics, four MANOVA
test statistics and pairwise comparison of multiple mean vectors. The two medical examples were measurement results of quantitative
indicators related to patients before taking offline under two types of offline modes and investigation data on growth and development of
8—year—old boys in three different types of areas. With the help of SAS software, the multivariate analysis of variance and covariance
were carried out on the quantitative data in the two cases, and how to reasonably select covariates was explained and discussed.
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Table 1  Under common circumstances, the formula for calculating the value of F based on the value of Wilks’ A
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Table 2 Measurement results of relevant quantitative indicators of two groups of patients before offline

4 5l BE G R () WEHLETHLMGE AF Il (K)  APACHEIT(43) PR pH AE PaCO,(mmHg)
1 78 33 10.2 7.5 36. 4
- 2 83 10 10.7 7.5 45.6
15 84 2 10.2 7.3 31.6
16 85 4 25.17 7.4 43. 6
17 84 12 23.8 7.3 75.8
SC 4
28 77 4 4.2 7.4 27.5
E: APACHEI, 2 VEA: RIS VAR AR AT 43 5 PaCO,, SR s % 45 1~15 )8 T SBT 4, 16~28 )& T SC 4
R3 ZEBRMSSTEENEKEZTAETHIE
Table 3 Investigation data of growth and development of 8—year—old boys in three different types of areas
p 5 HEi(em) K& (kg)  JHEI(em) HE(em)  {AE(kg) M (cm) HE(em)  AE(kg)  JgHE (cm)
TR T BLIR ARy
1 119. 8 22.6 60. 5 125.1 23.0 62.0 118.3 20. 4 54. 4
2 121.7 21.5 55.5 127.0 21.5 59.0 121.3 20.0 54.3
29 136. 8 26.7 60.5 109.9 17.8 56. 4 131.2 25.5 58.3
30 141.2 31.7 63.5 125.4 23.5 60. 8 122. 6 24.1 58.9
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1783310.27.536.4
2831010.77.545.6
3901911.07.539.8

27 85 16 8.5 7.4 45.9
28 77 4 4.2 7.4 27.5
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run;
[ Ui 48 & id .age .time .apac .ph .paco 73]
G S ARRE JBUHLETHLARIE “URE ) APACHEIL,
PR pH fE . PaCO,; £ 3~27 47 22 1] BB 2 45 s, o
2847 Z I N T PIAT SR X 2 K Dy SC LAY RE
ARG SBTH /T 24,

GBI 2 BRI 2L SAS B AL B IF N E

data a2;

length group $ 7;

do i=1 to 30;

do group='city’, 'county’,country’;

input height weight chest @@

output;

end;end;

cards;

119.8 22.6 60.5 125.1 23.0 62.0 118.3
20.4 54.4

121.7 21.5 55.5 127.0 21.5 59.0 121.3
20.0 54.3

136.8 26.7 60.5 109.9 17.8 56.4 131.2
25.5 58.3

141.2 31.7 63.5 125.4 23.5 60.8 122.6
24.1 58.9

run;

[ 22 i U B ] group R & M X 2 A | city | county
country 73 FIMC R KINTT L B30 A AT, height . weight |
chest 73R B A

3.2 FSASEMGE o

3.2.1 o6l RRE R

AN e AR B age X 45
T SAS H AT AT

proc glm data=al ;

A R, B

class group;

model time apac ph paco=group/nouni ss3;
manova H=group;

means group;

run;quit;
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proc glm data=al ;

class group;

model time apac ph paco=age group/nouni ss3;

manova H=age group;

means group ;

run;quit;
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proc sort data=a2;

by group;
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run;
proc glm data=a2;

class group;

model height weight chest=group/nouni ss3;

contrast 'city vs country’ group 1 -1 0;

contrast "city vs county’ group 1 0 —1;

contrast "country vs county’ group 0 1 —1;

manova H=group;

means group;

run;quit;

[SAS i th 4558 L fif B JWilksA=0. 550, F'=9. 880,
or TR BRI A S5 6 A1170, P<0. 001, 15 I
H1 3 S bR 2 A0 B (L) 8 7 4 = W) 25 S AT
Gt o Y fE I A =2 TP AT PR 2Z 8] Y L
BEERIMT : Ocity 5 country 41 b 48, Wilks\=
0.692, F=12.590, 73§ Ao B [ i BE 50500 0 3 A
85, P<0. 001, & W] Hi 3/~ k5 b 2 B A 243 0 1) 4
1 city HE5 country HZ M ESAGIFEY; @City
20 5 county ZH L5, Wilks'N=0. 798, F=7. 170, 43 F
F Gy BE B4 A EE 300 S 3 R85, P<0. 001, BEH
3 AR LA B M) AE city 205 county 212
1] 22 5 A e it 2# 1 L Bcountry 41 5 county 21 AL,
Wilks'N=0. 734, F=10. 280, 3T F153-BR (14 H 1 EE 53
52 3 A1 85, P<0. 001, i W H 3 4~ B AR 2 Y
M ] 5 7E country ZH 5 county 2 2 [H] 22 4 G it
FRE X, city 4 . country ZH | county ZH A9 ¥4 {8 [v] 1
[ B i SR, K X0, Mg BB ] 23 0 o
[126.520, 23.517, 60.020] ', [120.917, 22.527,
57.423]" .[120.517,20.767,57. 883",

o B v WL Ay DA B A R LA R 215
EERVE R TSN SAS I BPAR TN -

proc glm data=a2;

class group;

model weight chest=height group/nouni ss3;

contrast 'city vs country’ group 1 -1 0;

contrast "city vs county’ group 1 0 —1;

contrast "country vs county’ group 0 1 —1;

manova H=height group;

means group ;

run;quit;
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