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[Abstract] The purpose of this article was to introduce the basic concepts, calculation methods, an example and SAS
implementation related to the randomized block design quantitative data multivariate analysis of variance (MANOVA). Basic concepts
included block factors, how to select block factors, randomized block design and incomplete randomized block design. Calculation
methods involved the general statistics and test statistics. The example involved long—term feeding of high—zinc diets animal
experiments and multivariate quantitative data on the effect on the immune function of weaned piglets. With the help of SAS software,
the one—way analysis of variance (ANOVA) and MANOVA for the quantitative data in the randomized block design were realized.
And it was discussed that when the influence of block factors on the results was not statistically significant, the reasonable statistical
analysis method was to directly use single factor multilevel design quantitative data univariate and multivariate ANOVA without
considering block factor.
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Table 1 ~ Summary of multivariate analysis of variance formulas

for quantitative datain randomized block design
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Table 2 Serum IgG, IgA and IgM levels of piglets in each group
% TgG 7K TgA 7K TgM /K-
A B C A B C A4 Bl C
1 0.383 0.222 0.211 0. 138 0.078 0. 090 0.325 0.273 0.218
2 0. 465 0.224 0.179 0.137 0. 069 0. 092 0.276 0.214 0.218
3 0. 409 0.202 0. 200 0. 151 0. 081 0. 084 0.281 0.263 0.174
4 0. 444 0. 138 0. 198 0.072 0.075 0. 090 0.310 0.222 0. 260
5 0. 458 0. 142 0. 246 0.112 0. 087 0.078 0.282 0.234 0.253
6 0. 425 0.217 0.247 0.138 0. 066 0.084 0.236 0. 190 0.229
7 0. 368 0.133 0.222 0.136 0. 087 0.075 0. 265 0. 260 0.223
8 0. 385 0.207 0.228 0.123 0. 086 0. 068 0.281 0.275 0. 289
9 0.363 0. 184 0. 185 0. 130 0. 090 0. 081 0.296 0.216 0.256
10 0. 428 0.119 0.227 0.109 0.070 0.075 0.286 0.268 0.251
11 0. 408 0. 156 0. 198 0.139 0.074 0.071 0. 301 0. 255 0. 186
12 0.414 0. 187 0. 148 0.123 0. 085 0. 086 0.272 0.262 0. 269
13 0.332 0.169 0.177 0.136 0.071 0. 095 0.252 0.236 0.227
14 0. 452 0. 191 0.209 0.134 0. 081 0. 081 0.275 0.216 0.218
15 0. 369 0.214 0. 200 0.111 0.078 0.070 0. 265 0.289 0.245
16 0. 460 0. 159 0. 196 0.108 0.075 0.076 0. 286 0.273 0.238
17 0.371 0.225 0.224 0. 108 0. 086 0. 084 0.328 0.252 0.236
18 0.412 0. 165 0.205 0.112 0. 069 0.071 0.290 0.265 0.202
19 0. 415 0. 185 0. 198 0. 147 0. 087 0. 086 0. 269 0.292 0.170
20 0. 471 0.193 0.268 0.121 0. 097 0. 083 0.310 0.235 0.184
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data al;

do block=1 to 20;

do treat="A",’'B’,'C’;

input IgG IgA IgM @@;

output;

end;end;

cards;

0.383 0. 138 0.325 0.222 0.078 0.273 0. 211
0.090 0.218

0.465 0.137 0.276 0.224 0.069 0.214 0.179
0.092 0.218

0.409 0. 151 0.281 0.202 0.081 0.263 0.200
0.084 0.174

0.444 0.072 0.310 0. 138 0.075 0.222 0. 198
0. 090 0. 260

0.458 0.112 0.282 0. 142 0.087 0. 234 0. 246
0.078 0.253

0.425 0.138 0.236 0.217 0.066 0. 190 0. 247
0.084 0.229

0.368 0. 136 0.265 0.133 0.087 0.260 0.222
0.075 0.223

0.385 0.123 0.281 0.207 0.086 0.275 0.228
0.068 0.289

0.363 0.130 0.296 0. 184 0.090 0.216 0. 185
0.081 0.256

0.428 0.109 0.286 0.119 0.070 0. 268 0.227
0.075 0.251

0.408 0.139 0.301 0.156 0.074 0.255 0. 198
0.071 0.186

0.414 0.123 0.272 0. 187 0.085 0.262 0. 148
0.086 0.269

0.332 0.136 0.252 0.169 0.071 0.236 0.177
0.095 0.227

0.452 0.134 0.275 0.191 0.081 0.216 0. 209

0.081 0.218

0.369 0. 111 0.265 0.214 0.078 0.289 0.200
0.070 0.245

0.460 0. 108 0.286 0. 159 0.075 0.273 0. 196
0.076 0.238

0.371 0. 108 0.328 0.225 0.086 0.252 0.224
0.084 0.236

0.412 0. 112 0.290 0. 165 0.069 0.265 0.205
0.071 0.202

0.415 0. 147 0.269 0. 185 0.087 0.292 0. 198
0.086 0.170

0.471 0.121 0.310 0.193 0.097 0.235 0.268
0.083 0.184

run;
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proc glm data=al;

class block treat;

model [gG IgA IgM=block treat/ss3;

manova H=block treat;

run;quit;

(SAS i 1 25 58 K fif B 1% block 1 7, Wilksh=
0.263, F=1.070, 73T F1 53 B (1 i B2 2351 2 57 Al
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proc glm data=al ;

class treat;

model IgG IgA IgM=treat/ss3;

contrast ‘A vs B’ treat 1 =1 0;

contrast 'A vs C' treat 1 0 —1;

contrast ‘B vs C' treat 0 1 —1;

manova H=treat ;

means treat;

run;quit;
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