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1. Introduction and summary

This paper is concerned with a simple generalization of the Bernoulli trials
model to a Markov chain which has an additional parameter that measures
dependence between trials. Small and large sample distribution theories are
worked out for the model with a new and simple closed form expression obtained
for the exact distribution of the sufficient statistics.
The model is applied to a sample of birth order data from an appropriate

human population and a slight dependence of sex on that of the previous child
is found to be significant.

2. Notation and model

In the Bernoulli model, denote two valued random variables by Xi = 1 with
probability p and 0 with probability q = 1 - p, for i = 1, 2, * , n. The joint
distribution for a sequence of independent trials is given by
(2.1) P[X1 = xi, X2 = x2, * * *, Xn = xn] = p8qnl8,
where s = xI + x2 + * + xn and xi = 1 or 0. To generalize this model to
permit dependence between successive trials, consider a Markov chain with
symmetric conditional probabilities given by
(2.2) P[Xi = 1 Xi_ = 1] = P[Xi = 1 Xi+1 = 1] = Op,
with the remaining conditional probabilities completely determined by sym-
metry:
(2.3) P[Xi = 0[Xi'l = 1] = 1 - Op,

(2.4) P[Xi = lXi,l = 0] - P[X, = 1, X01 - 0] (1 -p)p

(2.5) P[X; = OlXsi=O]= 1 - (l-Op)p =1-2p + p2

and unconditionally
(2.6) P[X,= 1]= 1 -P[X, =O] = p.
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