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An important property of the Poisson distribution is that it may be used to approximate a binomial distribution when the binomial parameter
n is large and p is small. To see this, suppose that X is a binomial random variable with parameter (n, p), and let A = np. Then, we have

foreachk=0,1,--- ,n,

S W

-G 0-5)

n(n— 1)---(11—k+1))u\’ (1—A/n)"
nt k(1= /n)k

Then, letting p = O(1/n) so that A remains constant as 1 T +co, it holds that for fixed &,

n k
lim (1—&> —¢* lim <1—&> _q, i M mke D)

ntoo n oo n oo nk

Hence, for n large and p small,

/lk
P(X =k) %e"lﬂ.
We have thus proved the following result, often called Law of rare events or Poisson cc n 5 10 100

Theorem 1.11. It holds that for A > 0, k|| sCe(a/5)"(1=2/5)"* | 10Ck(A/10)*(1—2/10)'"F | 100Ci(A/100)4(1 = 2/100)'0* | e™*4
B <n, & ) Z Poisson ), 0 X.XXXXXX X.XXXXXX X.XXXXXX X.XXXXXX
n 1 X.XXXXXX X.XXXXXX X.XXXXXX X.XXXXXX
as n 1 +oo. 2 X.XXXXXX X.XXXXXX X.XXXXXX X.XXXXXX
3 X.XXXXXX X.XXXXXX X.XXXXXX X.XXXXXX
4 X.XXXXXX X.XXXXXX X.XXXXXX X.XXXXXX
5 X.XXXXXX X.XXXXXX X.XXXXXX X.XXXXXX
6 na X.XXXXXX X.XXXXXX X.XXXXXX
7 na X.XXXXXX X.XXXXXX X.XXXXXX
8 na X.XXXXXX X.XXXXXX X.XXXXXX
9 na X.XXXXXX X.XXXXXX X.XXXXXX
10 na X.XXXXXX X.XXXXXX X.XXXXXX
sum X.XXXXXX X.XXXXXX X.XXXXXX X.XXXXXX
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