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The Poisson Process

We can use a Bernoulli process X, X»,...toderive asimple
counting processing. We will then use this to describe the Poisson
Process.

We now divide the half-line |0, 00) to tiny subintervals of length 4.
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Each subinterval corresponds to a time slot of length 4. Thus, the
intervals are (0, 4], (9, 24|, (29, 36], . . .. More generally, the i-th
intervalis ((¢ — 1)4, 24].

We assume that in each time slot, we, for example, toss a coin for which
P(X; =1) = P(Success) = P(Heads) = p = \J.



If the coin lands heads up, we say that we have an arrival in that

The Poisson Process

subinterval. Otherwise, we say that we have no arrival in that interval.
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Here, we have an arrival at time T" = 9, if the ¢-th coin flip results in a
heads. (e.g. T7 = 494, T5 = 60)



The Poisson Process

Now, let IV, (a random sequence) be defined as the number of arrivals
(number of heads) from time 0 to time T (i.e. (0, T']) with T = mJé.
Where m is the number of intervals (or number of coin flips).

6? /l/ = 2 S intesval¢
We conclude that Ny, is Blnomlal(m p=Ad = 2L) with the
following PMF:

P, (n) = () (Gr)" (1= 50)™

Recall alsothat e = \T°
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