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Abstract. Let {X(t), 0 < t < oo} be a compound Poisson process so that 
E{exp ( - sX(t))} = exp ( - t#(s)),  where #(s) = 2(1 - $(s)), 2 is the 
intensity of the Poisson process, and 9(s) is the Laplace transform of the 
distribution of nonnegative jumps. Consider the zero-crossing probability 
0 = P{X(t) - t = 0 for some t, 0 < t < oo}. We show that 0 = #'(eg) where 
o9 is the largest nonnegative root of the equation # ( s ) =  s. It is con- 
jectured that this result holds more generally for any stochastic process 
with stationary independent increments and with sample paths that are 
nondecreasing step functions vanishing at 0. 
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1. The result 

Let {X(t), 0 < t < oo} be a separable stochastic process, with stationary 
independent increments and for which almost all sample paths are non- 
decreasing step functions vanishing at 0. We shall say that X ( t )  crosses the 
line y = t at to if X(to) = to. Since the sample paths of  X ( t )  are nondecreas-  
ing step functions, X ( t )  can only cross the line y = t from above. Consider 
the zero-crossing probabili ty 

0 = P{X( t )  crosses the line y = t for some t, 0 < t < oo}. 

We shall write it alternatively as 

O = P{X( t )  - t = 0 for some t, 0 < t < oo}. 

Let 

E{X( t ) }  = pt, 0 < p <_ oo. 

I f p  < 1, it is known that 0 = p (Takacs (1967)). In this case, the probabil i ty 
that there is no crossing equals the probabil i ty that X ( t )  lies entirely below 


