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Binomial Distribution

Binomial Distribution

» When n Bernoulli trials are conducted, each with an identical
probability of success p, the experiment is known as a binomial
random experiment.

» A binomial random experiment satisfies the following criteria.

The random experiment consists of n identical trials
nere are two possible outcomes for each tria
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ne trials are mutuallx mdegendent
The probability of success on each trial is identical
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» X Y Binomial n. p) models the number of successes in()
mutually independent Bernoulli trials, each with probability of
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Access@ wherg nls a positive integer. X as Bin Ln, p)

> Supportof X: A={0,1,2,....n}.
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positive integer nand 0 < p < 1 is a Binomial(n, p) random

variable. J
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Variance

J(X)= E(x*) -{E(X))" = ELX) - n?p? e
= E( X(x-1) +'x) -np" = E(X(X- \))-\-f_(X) h*p*= € X(x-))ﬂ\P
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Skewness ﬁ
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Kurtosis ﬁ
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Example 1

Example 1

It Emma takes 3 free throws (she is a 70% free throw shooter) and X
is the number that she makes, find f(x), i, o2, and P(X = 2).

®©. n= ernoulls T
® inwiu oLtk K"X ~Bin(nes . p=Th)
:feu' l-':--)bz
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Example 2

Example 2

A dozen eggs contain 3 defectives. It a sample of 5 is taken with
replacement, find the probability that

1. exactly 2 of the eggs sampled are defective
2. 2 or fewer of the eggs sampled are defective

lot X =% dn]‘wh've 205 e squ,
® n=5 .BUntruW tnia] X ~ Bin( -5, P‘*)
- P(X=2)= (5)) (%)
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Example 3

Example 3

An airplane has 100 seats. The airline “overbooks” a flight (sells more
tickets than available seats) in order to maximize their profit. Assume
that each ticket holder’s decision to show up for a flight is an
iIndependent Bernoulli trial with a probability of showing up for the
flight of 0.92. If the airline profit is $10 for each seat sold and the
airline loses $40 for each “bumped” passenger, what is the expected
profit if 103 seats are sold?

id
@ Xi ~ Bu(o'qz) 03 ')(=D \)2
®Y-3%X ~ B (103,092 = fo- ( ) ?2 003 03

‘La T =# me't E(Y) = [0x103 ¥ S. ’f(ﬁ) +{lbxlaj-40(m.“)}:5
1D 103 0§ X <109 o

GuanNan Wang | MATH451/551



Example 4 ﬁ

Example 4 TUPQ T anr F fwl *"“j’w‘ | Ho i 7‘“‘“{?
A company produces biased coins that come up heads when flipped
with probability Q.Z. You are not sure whether you have one of these
biased coins or whether you have a fair coin, so you devise the
following experiment: (1) Flip the coin 100 times, (2) If there are 62 or
more heads conclude that the coin is biased, otherwise, conclude that
the coin is fair. y=A fhgods omorg (o0 TIBSWS

True Coin Status
q Coin fair Coin biased
Experiment Coinfair ¥ 0-9895 i 0-0340
Conclusion Coin biased [ 45.0005 0- 7640

mr-. X ~Bim (n=w, p=0.5) 7 Biosed . X ~ Bim (=i, B—lﬂ..)
P(X<62) = Z Z (1% )05 Ceon) P(Xx<62) :ED("”) 077 (+3)
P(x>6’)=l‘P(Y‘6’) P(x26))=1-P( X <6
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R Functions

R Functions
Function Returned Value P(X=%)=F

p) | calculates the probability ga,ss function £(())
Tt . :
A R) calculates the cumulative unction F (X))
. W‘W
wqblnom@', n, Q) calculates the percentile (quantile) F gg#)
roinom(m, 0, p) | generates m random variates
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Thank You

THANK YOU!
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