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Arrival Process

a stochastic process (Ny; t£20]
such that

¢ MNi 15 non—-decreasing

¢ N increases by jumps only
¢ N is right-continuous

¢ Ny=0






Poisson Process |

An arrival process {N,; t>0]
suUch that

# cach jump is of magnitude 1

¢ for any 5,020, the difference
Ne+t — Ny 15 independent
of past history {N; u<t}

¢ for any 5,020, the distribution of
Meyt — Np 15 independent of &




For any 5,020, the distribution
Df NS"‘t - Nt ]5
P{ NG - Ny =k} = e™s (As)k/ Kl
l.e the distribution of number of

arrivals in &7 interval of length s

1s Poisson.
The parameter A 1s the arrival rate.



Time of Arrivals

Let {Ny; £20) be a Poisson process.

Define another (discrete-parameter,
continuous-value) stochastic process
(T, k=1,2, ..

oy Ty =Time of Jump #K of Nt



For any nx0, the distribution of the
Cime between arrival *nand Fn+1 135

D[Tﬂ+1 o Tﬂ it |—|_1J TZJ Tﬂ] —
=P{T, <t} = 1-eM 120
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Memorylessness |
of the exponential|
distribution %

P{T, > t+s | T, >t} =P{ T s}, 5,120

that 1s, knowing that an interarrival
time has already lasted € Time units
does not alter the probabllity of 1Ts
lasting another s time units.




Superposition |
of Poisson Processes |

Let (Ly; £20) and (M,; t20} be two

D01SSon processes with arrival rates
A and p, respectively.
The superposition of processes L,

and M, 15 a new stochastic process
Ny defined by N, =L, + M,




Ny 15 1tselt a Poi1sson process with
arrival rate v =Aa + L.



Decomposition of
a Poisson process

et (Nt; t20) be a Poisson process
with rate A,
Let (X, n=1,2,..} be a Bernoulli

process with probability p of
siccess at each trial,
and let 5 = # successes 1IN 71rst n

frials.




Suppose that the nthtrial is
performed at the time T, of the ntf

arrival, and define Two new
stochastic processes M,

(#¥successes) and L, (¥ failures) by
M= o



The processes M, and L, are Poisson

with arrival rates pA and (1-pJA,
respectively.



Compound Poisson Process

In a Poisson process, the Jumps
must be of magnitude 1, 1n the
Compound PO1sson process, JUmps
may be of any size (positive &/or
negative). The magnitudes of
SUCCessive Jumps must be 1.1.d.
random variables, independent of €



Example:

Arrivals of customers into a store
form a Poisson process, and the
amount of money spent by the nth
customer 1s a random variaple x_.

The stochastic process {Y,; t>0]

defined by
Y, = total sales during (O,t]

1S a compound Polsson process,



