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

univariate quantitative data collected from the Latin square design
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[Abstract] The purpose of this paper was to introduce the calculation formulas and the SAS implementation of the analysis of
variance of the univariate quantitative data with the Latin square design. The Latin square design could be divided into two categories :
the general Latin square design and the Greek Latin square design. The former could be used for the experimental situation with one
experimental factor and two block factors, the latter could be used for the experimental situation with two experimental factors and two
block factors. In fact, Latin square designs could be further subdivided by whether or not the repeated experiments were performed
and whether the block factor was a single individual type. Generally speaking, in addition to satisfying the requirements of
"independence, normality and homogeneity of variance", the interaction between all factors was required to be non—existent or
negligible when performing an analysis of variance on the quantitative data with Latin square design. When the quantitative data did
not meet the preconditions mentioned above, it was recommended to use a mixed—effects model to build the model and solve it, or to
solve the estimated values of the parameters in the ANOV A model based on the generalized estimating equation method.
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data abc;

TR TR B SAS 2 7

do time=1to 5;

do subj=1to 5;

input treat § Y @@;

output;

end;

end;

cards;

D 133.4 B98.0 A114.0 E110.8 C110.6
B144.4 E132.8 D113.2 C119.2 A 115.2
C143.0 A123.0 E115.8 D118.0 B 103.8
A129.8 D104.0 C114.8 B116.2 E 100. 6
E 142.8C120.0B 105. 8 A 110. 6 D 109. 8
run;

proc glm data=abc;

class treat time subj;

model Y=treat time subj/ss3;

means treat;

run;
[ SAS i H 45 5% K g ¢ ]
¥y F Pr>F
298. 314 400 6. 80 0.001 1
43. 845 067
¥ )y F Pr>F
54. 506 400 1.24 0.3445
127. 018 400 2.90 0. 068 4
713. 418 400 16.27 <0. 000 1
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data abc;

do cow=1 to 6;

TR H H B il
LAY 9 19 538. 000 00
TR 8 824. 444 44

KIEATT 17 20 362. 444 44

b M E 11154 SS
diet 2 2276.777 78
cow 5 5781. 111 11
time 2 11480.111 11
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do time=1 to 3;
input diet § Y @@;
output;

end;

end;

cards;
A38B25C15

B 109 C 86 A 39
C124 A72B27
A86C76B46
B75A35C34
C101B63 A1
run;

proc glm data=abc;
class diet cow time
model Y=diet cow time/ss3;
means diet;

means diet/tukey;

run;

[ SAS #iy HH 25 5 M e B ]
Wy F Pr>F
2 170. 888 89 21.07 0.000 1
103. 055 56
ialys) F Pr>F
1 138. 388 89 11.05 0.0050
1156.22222 11.22 0.0019
5 740. 055 56 55.70 <0. 000 1
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data abc;

do biaoben=1 to 7;

do time=1to 7;

input drug $ Y @@;

output;
end;
end;
T H B I A4 8S
drug 6 1 298. 122 449
biaoben 6 122. 693 878
time 6 142. 122 449
R A HH 1%L SS
drug 6 1298. 122 449
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cards;

A21 B19 CODO E5S F5 G2
B25 E4 A3 GOFID2CO
COF7GOBIl D7 A6 E4
D10 G4 E7F7 COB17 A7
E6DOB9 COAL G4 F5
F7C0DIO A1l G3 E6BIS
G3 A6 F3E12B26 CODG6
run;

proc glm data=abc;

class drug biaoben time;

model y=drug biaoben time/ss3;
model y=drug/ss3;

run;quit;

proc glm data=abc;

class drug;

model y=drug/ss3;

means drug/tukey;

run;quit;
[SASHirth 45 R X g e ]
¥1o7 F Pr>F
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20. 448 980 1.34 0.269 2
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%175 F Pr>F
216.353 741 12. 60 <0.000 1
drug i i1
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D 5.0000
F 5.0000
G 2.2857
C 0
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