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HOLLINGWORTH F — TEST STATISTIC
MANACHAI RODCHUEN : A COMPARISION ON TEST STATISTICS FOR THE ANALYSIS OF
COVARIANCE WHEN SLOPES ARE UNEQUAL. THESIS ADVISOR : ASSOC. PROF. THEERAPORN
VERATHAWORN, 108 pp. ISBN 974-17-6769-2

The objective of this research is to compare the efficiency of test statistics for the analysis of covariance
when regression slopes are unequal. This research compares two test statistics, Hollingworth F — test statistic
(HF test) and Johnson — Neyman test statistic (JN test) by comparing their ability in controlling probability of type I
error and power of the test, and their relatives of power of the test (RPOW). As for the case study, this research
used the number of treatment equal to two and the number of covariate equal to one. The regression slopes of the
first treatment (f3,;)are 0.2 0.3 0.4 and 0.5, respectively. For regression slopes of the second treatment (/3,, ) are
increasing 25% 50% 75% and 100% from regression slopes of the first treatment. The sample sizes of the first and
the second treatment (n;, n,)are (10, 10), (10, 20), (10, 30), (20, 20), (20,30) and (30, 30). Different treatment
effects are 50% 75% and 100% of the standard deviation (o ). The level of significance (& ) in the hypothesis
testing are 0.01 and 0.05. The data in this research are simulated by using Monte Carlo simulation techniques with
1,000 repetitions for each case. The results of this research could be summarized as follows :

1. Probability of type I error

Both test statistics could control the probability of type I error completely in all cases. The probability of
type I error of both test statistics increases when either the regression slope or the sample size of treatment increases.
Both test statistics could control probability of type I error better when the level of significance has higher value.

2. Power of the test

For the power of the test of the two test statistics in general, we found that the JN test would give higher
power of the test than the HF test. Both test statistics give a small difference of power of the test, especially when
the level of different treatment effect, the sample size of treatment and the level of significance are high. The RPOW
of the JN test provides higher power of the test when the regression slope has higher value and provides lower value
when the sample size of treatment, the level of different treatment effect and the level of significance have higher
value.

In all cases, the powers of the two test statistics vary according to the sample size of treatment, the
regression slope, the level of different treatment effect and the level of significance, respectively.

Futhermore, the RPOW of the JN test varies with the regression slope and varies inversely with the

sample size of treatment, the level of different treatment effect and level of significance, respectively.

sats H Mamonho \ Z DAL C
Department Statistics Student’s signature... ¢ tawochon ‘.’.\;‘?:‘}‘.‘rh.‘}.‘:ﬁ\
Field of study  Statistics Advisor’s signature.. /. % st \/L/\&\/PLL""

Academic year 2004



