
Ann. Inst. Statist. Math. 
Vol. 42, No. 4, 603-621 (1990) 

HITTING STRAIGHT LINES BY COMPOUND 
POISSON PROCESS PATHS t 

WOLFGANG J. BOHLER 1., PREM S. PURl 2.~ AND HANS-J. SCHUH 1 

~ Fachberek'h lT-Mathematik, Johannes Gutenberg-Universitiit Mainz, Postfach 3980, Saarstrasse 21, 
D-6500 Mainz, F. R. Germany 

2Department o f  Statistics, Purdue Universtty, West Lafayette, Indiana 47907, U.S.A. 

(Received March 7, 1989; revised December 25, 1989) 

Abstract. In a recent article Mallows and Nair (1989, Ann. Inst. Statist. 
Math., 41, 1-8) determined the probability of intersection P{X(t) = at for 
some t-> 0} between a compound Poisson process {X(t),t > 0} and a 
straight line through the origin. Using four different approaches (direct 
probabilistic, via differential equations and via Laplace transforms) we 
extend their results to obtain the probability of intersection between 
{X(t), t >_ 0} and arbitrary lines. Also, we display a relationship with the 
theory of Galton-Watson processes. Additional results concern the inter- 
sections with two (or more) parallel lines. 
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1. Introduct ion 

This paper was inspired by a recent article by Mallows and Nair 
(1989). Mallows and Nair considered the probability 0 := P{X( t )= t for 
some t, 0 < t < oo} where {X(t), t _ 0} is a compound Poisson process allow- 
ing positive jumps only. Let 2 be the intensity of the Poisson process and H 
be the common distribution function of the jump sizes. Further  let 9~(u) 

= jo -  exp ( -  ux)dH(x) ,  A : = f :  xdH(x )  and ~b(u)= 211 - ~o(u)]. Mallows 

and Nair (1987) show that 0 = ~b'(co) where co is the largest nonnegative 
root of the equation qS(u) = u. 
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