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Abstract. The classical occupancy problem is extended to the case where 
two types of balls are thrown. In particular, the probability that no urn 
contains both types of balls is studied. This is a birthday problem in two 
groups of boys and girls to consider the coincidence of a boy's and a girl's 
birthday. Let N~ and N2 denote the numbers of balls of each type thrown one 
by one when the first collision between the two types occurs in one ofm urns. 
Then NIN2/m is asymptotically exponentially distributed as m tends to 
infinity. 

This problem is related to the security evaluation of authentication 
procedures in electronic message communication. 
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1. Introduction 

Suppose that balls are thrown at random and independently into one of 
m urns with the same probabil i ty l /m .  Further,  suppose that there are two 
types of  balls to be thrown, say, nt white balls and n2 red balls. As the result 
there are four types of urns with and without white and red balls. The numbers 
of urns of these types are represented by a 2x2  contingency table, Table 1. 

On the other hand, each ball enters an urn with or without balls of the 
different color. In the former case "collision between two different colors" 
occurs. Corresponding to Table 1, the numbers of balls of four types are 
denoted as shown in Table 2. 

The purpose of  this report  is to first study, in Sections 2 and 3, the joint  
and marginal distributions of these numbers. Of  utmost  concern is the 
number  S of  urns with balls of both colors, and the probabil i ty that S=0.  This 
is the probabil i ty that Y~ = Y2=0, namely there is no "collision" of balls of 
different colors within a single urn. If balls are thrown one by one, the 
numbers  Nl and N2 of white and red balls, respectively, at the first occurrence 

77 


