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Abstract We consider the problem of comparing sojourn time distributions of a
transient state in a general multistate system in two samples (groups) when the tran-
sition times are right censored. Using the reweighting principle, a two-sample Mann–
Whitney type of U -statistic is constructed that compares only the uncensored sojourn
times from the two distributions. A second Mann–Whitney type of statistic is also
constructed using a different reweighting that allows for comparisons when one of the
two sojourn times is either uncensored or singly censored. Both these statistics are
asymptotically unbiased, asymptotically normally distributed and reduce to the stan-
dard Mann–Whitney statistic when there is no censoring. A test of equality of sojourn
time distributions in two independent samples is constructed by symmetrizing the sec-
ond statistic. The testing methodology is illustrated using a data set on kidney disease
patients.
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1 Introduction

The Mann–Whitney U test (Mann and Whitney 1947) is perhaps the most commonly
used nonparametric procedure in comparing two distributions based on independent
samples. Procedurally, it is equivalent to Wilcoxon’s rank-sum test and because of
that test is sometimes collectively referred to as Wilcoxon–Mann–Whitney test. The
test was proposed initially by Wilcoxon (1945) for equal sample sizes in two groups
and later extended by Mann and Whitney (1947) for possibly unequal sample sizes.
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