Binomial Distribution

n independent Bernoulli trials—each with only
two possible outcomes

Probability of success at each trial is some
constant, p

Probability of failure=g=1-p

Example: In throwing a fair die, let a “success”
be a 6 on the top face.

Therefore, p=1/6
g=1-p=1-1/6=5/6

In 5 trials, what is the probability of 5 successes?

i 10° 1
S — pEpFp*p*p = -0 =——_ =0.0001286
P =PPPPP ﬂﬁﬂ 7776

In 5 trials, what is the probability of 5 failures?

q: =H§ﬂ =0.40188



What is the probability of 2 successes and 3
failures?

- SSFFF | FSSFE | FESES
SFSFF | FSESF | FFESS
SFESF | FSFFES

SFFFS | FEFSSF

This is the number of ways of selecting 2 outcomes
out of 5 trials—order doesn’t matter

Therefore, the probability of 2 successes and 3
failures in 5 trials is
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Generalize: Probability of k successes in n trials
(order does not matter) is

n! k, n-h

Eis =M=[n— O 2T

wherek=0,1,2,...,n
andg=1-p

The distribution is the number of successes in n

statistically independent trials, where the
probability of success on each trial = p, is

called the Binomial Distribution. The
probability mass function is

l ﬂJJl;qu' k=0,1,2,...,n



