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Abstract

In practice, we may need to construct a joint distribution for a population.
However, when the dimension of the random variables corresponding to the
population is higher, it is often more difficult to find such a high dimensional
joint distribution. Hence, we can obtain a set of lower dimensional conditional
distributions first, and then use them to find their corresponding joint distribution.
If there is a joint distribution matching this set of conditional distributions, we say

this set of conditional distributions is compatible.

First, we study the relationship between the compatibility and Markov chain.
Since the Markov chain corresponding to two dimensional conditional distributions
is aperiodic, we can further simplfy the necessary and sufficient condition of

uniquness of a joint distribution given by Arnold and Press (1989) .

The two dimensional conditional distributions are called incompatible if there
1s no common joint distribution for them. There are a few measures of degree
of incompatibility in literature. Our aim is to study, through the simulations
first, the relation among the four measures of degree of incompatibility given by
Arnold, Castillo, Sarabia (2002) and Ku (2010). We derive the computational
formulas for these four measures of degree of incompatibility €;, €2, €3, €4 and
the duality measure €; under 2 x 2 conditional probability matrices and prove that
2¢; = €9 = €3 = €} = €4. In addition, we derive the computational formulas for €,

and €3 and prove that e, = €3 under 2 x J conditional probability matrices, where

il
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J > 2. Finally, we also show that e, = €3 under I x 2 conditional probability

matrices, where I > 2.

Keywords : conditional probability matrix, compatibility, Markov chain,

irreducible, incompatibility
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