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Testing for Heterogeneity of Experimental Error
for Combined Analysis
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ABSTRACT

For experiments conducted at several sites or repeated several seasons, the purpose is to obtain information
of the interaction of environment and treatment to increase the scope of inference. Before using a combined
analysis over sites or seasons the homogeneity of error variance must be examined. In practice, the error
variances can be considered homogeneous if the highest error mean square is not three—fold larger than the
smaliest error mean square where it is referred to as the three-fold procedure. However, the result that obtained
by this procedure often differ from that obtained by the Bartlett’s test. Therefore, a Cochran's test is considered
as an alternative procedure. To investigate the efficiency of the three-fold and the Cochran’s procedure, the
results of testing the homogeneity of error variance that obtained between the two procedure are compared
considering the Bartlett’s test as the standard procedure. The 102 sets of data with 3 more than 3 sites from
the rice research project of rice variety trials for irrigated area, 1986-93 were used. The results indicated that
the Cochran’s test gave 87% of the time for getting the same results as Bartlett’s test, while the three-fold
procedure gave 519 of the time. It was therefore recommended that the Cochran’s test was more efficient in

testing the homogeneity of error variance than the three-fold procedure.
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Table 1. Results of testing of experimental error,

Method Testing result (No. of data)
Different (%0} Not-different (%)
1. Three fold procedure 29 (28) 7 72
2. Chochran’s test 49 48) 53 (52)
3. Bartlett’s test 56 (55) 46 {45)
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F-Distribution
Upper 5 percentage points of the ratio of the largest to the sum of & independent estimates of variance, each
of which is based on n observations

k 2 3 4 3 6 7 8 9 10 11 17 37 145 o

0.9985(0.9750]0.9392| 0.9057(0.8772| 0.85340.8332| 0.8159| 0.8010|0.7880| 0.7341 |0.6602]0.5813| 0.5000
3 1 0.9669|0.8709(0.7977|0.7457|0.7071{ 0.6771|0.6530) 0.6333{0.6167{0.6023| 0.5466 [0.47480.4031| 0.3333
4 1 0.9065|0.7679(0.6841|0.6287|0.5895,0.5598(0.5365| 0.517510.5017]0.4884| 0.4366(0.372010.3093(0.2500

0.8412{0.6838(0.5981|0.5441|0.5065( 0.4783|0.4564| 0.4387;0.4241{0.41 18| 0.3645 |0.3066]0.2513|0.2000
0.780810.61610.5321|0.4803 |0.4447( 0.4184 0.3980( 0.38170.3682|0.3568| 0.3135]0.2612{0.21190.1667
7 | 0.7271]0.5612(0.4800|0.4307|0.3974| 0.3726(0.3535| 0.3384; 0.3259{0.3154| 0.2756|0.227810.1833(0.1429

8 | 0.6798|0.5157{0.4377|0.391010.3595| 0.3362 (0.3185] 0.3043(0.2926(0.2829| 0.2462]0.2022{0.1616(0.1250
0.6385(0.4775{0.4027|0.358410.3286| 0.3067{0.29013 0.2768| 0.2659(0.2568| 0.22260.1820(0.1446(0.11 11
10 | 0.6020(0.4450|0.3733(0.33110.3029|0.282310.2666 0.2541(0.2439(0.2353( 0.20320.1655|0.1308(0.1000

12 | 0.541010.3924|0.3264(0.2880|0.2624(0.243910.2299; 0.2187| 0.2098(0.2020| 0.1737|0.1403 | (.1100] 0.0833
15 | 0.4709|0.3346(0.275810.2419|0.2195} 0.2034|0.191 || 0.1815[0.1736(0.1671| 0.1429|0.1144| 0.0889 0.0667
20 | 0.3894(0.2705(0.220510.1921|0.1735{0.1602|0.1501] 0.1422| 0.1357(0.1303{ 0.1 108|0.0879| 0-0675| 0.0500

24 1 0.3434(0.2354]0.1907| 0.1656|0.1493{0.1374|0.1286( 0.1216| 0.1160(0.1113]|0.09420.0743(0.0567| 0.0417
30 | 0.2929(0.1980{0.1593|0.1377|0.1237|0.1137|0.1061( 0.1002| 0.0958(0.0921] 0.0771 |0.0604|0.0457| 0.0333
40 | 0.2370(0.1576(0.1259]0.1082|0.0968| 0.0887|0.0827| 0.0780(0.0745|0.0713{0.0595|0.0462| 0.0347| 0.0250

60 | 0.1737{0.1131(0.0895|0.0765{0.0682( 0.0623 |0.0583| 0.0552|0.032010.0497{0.0411|0.0316|0.0234|0.0167
120 | 0.0998{0.0632(0.0497|0.0149{0.0371|0.0337|0.0312{ 0.0292]0.0279{0.0266] 0.02180.0165|0.0120| 0.0033
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