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Abstract

This paper develops a nonparametric

procedure  for  testing marginal
independence based on Dbivariate
current status data. Asymptotic

properties of the proposed tests are
derived and their finite sample
performance is studied. The method is
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some common cardiovascular diseases,

specifically hypertension (HT),
diabetes mellitus (W) and
hypercholesterolemia (HC), are

correlated with each other. Let (7,T,)
be a pair of failure times of interest
and C be the monitoring time of T
(/=242 , vrespectively. Bivariate
current status data are of the form,
(G¢.G,,d,d,), where d,=I(T £C).

The main objective of this work is to

develop an inference procedure for
testing independence between two
failure time variables given only

bivariate current status data. It is
important to note that the esult
obtained by Wang and Ding (2000) can not

applied to analyze data from a be applied to test independence.
community based study of Specifically under independence, the
cardiovascular epidemiology inTaiwan. value of the copula association

Keywords: Interval Censoring; Mantel
Haenszel Test; Two by Two
Tables.

I1. Motivation and Objective

Current status data commonly arise in
epidemiological investigation of the
natural history of a disease. Such data
structure i1s also called as interval
censoring of case I (Groneboom and
Wellner, 1992). In this article, we
consider the bivariate case. Our work
was motivated by a community-based
study of cardiovascular diseases in
Taiwan. The purpose of the study was to
investigate whether the onset ages of

parameter often occurs at the boundary
of the parameter space, while Wang and
Ding"s estimator is only valid in the
interior region. Furthermore our goal
is to construct a nonparametric method
without any model assumption.

I1l1. The Proposed Methods

We consider testing the weaker
condition H,: T |(G,C)" T,|(C,G,) -
Given that (C,C,) =(q,c), one can
construct a two-by-two table with
margins, (d,,d,) =11, (d,,d,)=(10),
(d,d,) =(01) and (d,,d,)=(0,0). Then
we combine the individual tables to
obtain a merged table. The observed
counts in the merged table can be



k=n
denoted as N; = ald,=id, =),
k=1
for (/,/)=(01) . Under the null
hypothesis, the expected counts in the
merged table become

E.= 8 AGIF(G)
E. =4 AG)S(G)

£, =4 S(G)F(G)

Ev=Q S(6)S(G)

k=1

where Pr(7, £1) = F,(f) and

S(9) =1- F,(t)- Since the marginal
functions are unknown, we estimate them
by the corresponding NP MLEs

The proposed test statistic is of the
form,

Q: _ (Noo' E)o)i
AVARNy, - Ep)

where
%=§$%@@o

and AVAF(NOO- l:'—‘oo) IS the estimator
of the asymptotic variance of the numerator.
We show that the test based on one céll is
equivalent to that using the rest. We aso
prove that mY2(N,,- E,) converges in
distribution to N(0,s?) . We discuss

different ways of estimating s °. It is easy to
see that Q converges in distribution to a Chi
-squared distribution with degree of freedom
equal to 1.

Power and efficiency of the previous
statistic may be improved by including
a weight function. We derive the
optimal weight function and compute its
form when the alternative hypothesis
follow some copula models.

We also study finite sample performance

of the proposed tests via simulations.
The article is under revision by
Biometrika.
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