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Abstract In this paper, we consider testing the homogeneity for proportions in inde-
pendent binomial distributions, especially when data are sparse for large number of
groups. We provide broad aspects of our proposed tests such as theoretical studies,
simulations and real data application. We present the asymptotic null distributions and
asymptotic powers for our proposed tests and compare their performance with existing
tests. Our simulation studies show that none of tests dominate the others; however,
our proposed test and a few tests are expected to control given sizes and obtain sig-
nificant powers. We also present a real example regarding safety concerns associated
with Avandia (rosiglitazone) in Nissen and Wolski (New Engl J Med 356:2457–2471,
2007).
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1 Introduction

An important step in statistical meta-analysis is to carry out appropriate tests of homo-
geneity of the relevant effect sizes before pooling of evidence or information across
studies. While the familiar Cochran (1954) Chi-square goodness-of-fit test is widely
used in this context, it turns out that this test may perform poorly in terms of not
maintaining Type I error rate in many problems. In particular, this is indeed a seri-
ous drawback of Cochran’s test for testing the homogeneity of several proportions
in case of sparse data. A recent meta-analysis (Nissen and Wolski 2007), addressing

B Junyong Park
junpark@umbc.edu

1 Department ofMathematics and Statistics, University ofMarylandBaltimoreCounty, 1000Hilltop
Circle, Baltimore, MD 21250, USA

123

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-018-0652-2&domain=pdf
洋
長方形


	Testing homogeneity of proportions from sparse binomial data with a large number of groups
	Abstract
	1 Introduction
	2 Testing the homogeneity of proportions with sparse data
	2.1 Modification of Cochran's test
	2.2 New tests
	2.3 Comparison of powers

	3 Simulations
	4 Real examples
	5 Concluding remarks
	Appendix
	A Proof of Theorem 1
	B Proof of Lemma 2
	C Proof of Lemma 3 
	D Proof of Lemma 4
	E Proof of Lemma 5

	F Proof of Theorem 2
	G Proof of Theorem 3
	H Proof of Theorem 4
	References




