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A generalized Wilcoxcn test for comparing
arbitrarily singly-censored samples®

N By EDMUND A.GEHAN
« Birkbeck Collsge, London and the Natwnal Inmituiss of Healih, Bahasda

1. Smotary
B tribation-free two-sample et is proposed that is ag extension of the Wilcozon test
with ssbitrary censuring oo the right. The test is conditicual oo the patiern
ns. The null hypothesis is
H,: Fit)m Fil) (¢ € TV againat cithor
d H:Fiy< Fity (¢€Nor
kA Hy: Hiy< Py o R > Flt) u&7T)
e Z. T, sre cumulative diswributions (discrete or contipuous) of the observations sad
" gia \bair uppor limit. Tha test is shown to be ssympuwiically norms| sud consistent sganse
ane-dded sirernatives Fillj < Fyi) (¢ € ) and eguinst two-sided alternatives where either
5 Rl < Bll) o E() > F(t) (¢ € T). The asympwtic efficisncy of the test relative o the
Sl oiont paramsetric test when the distributions arv exponentisl is at least 078 and increases
bk degree of censoring. When H, is true, the wst is not sariously affected by res! differe::ces
Bhe porcentage censored in the two groups. Sume comparisons sre made for five casce of
Ming dagrees uf censoring aud Lying between probabilities from the exact test and those
B the proposed test and these suggest the tes: 18 appropriote under certain condit:ons
ek the sample size Is Gve in esch group. A worked example is pressnted sud e.me
Nawlon is given to fusther problems.
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. 2, INTRODUCTION
JRTDs statistival problem conuidersd in thiv paper arises in clinical trisle comparing two
Jstenca, whare the cbssrvstion for sach patiest is ofien time to failure or censoriag
R lmeticos refocred to s losy). [z fsct, sLo results are relovant for distributions uther tran
fallure times snd in felds of application outside medicine. However, tho disoussion 11 in
terma of failure times ainoe rost applications are of this type snd it is convenient to use
A common problem in » clisloal trisl is o compare two trestments for their ability to
r‘ﬁ;: | o zaintain a patient in & well state. Patients enter study serislly in time and
dox Iy allcontad 0 one of two trvatiments. At s tma T after the start of the study,
&8 obsetvation is recorded of time to fallure {desch or relapss) or censoring from observation
St et still alive oc in remission &t 7). In gensrsl, n, ~r, individuals bave failsd snd r, are
7% ored st thne 7'(i = 1.2), bus because patients have sntered at different timos, the
RN SRS to censoring will differ smoug patients. ‘
B 4 special case bas been considered by Halperia (1960) in sa {industrial life- tosting contoxt.
% ? This investigation was eupporsed by & Public Health Service Ressarch Grans from she Natwasl
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