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NORMAL APPROXIMATION
TO BINOMIAL DISTRIBUTION

BINOMIAL DISTRIBUTION

* Discrete binomial distribution gives the
probability of X successes in n trials

P(X =x)=,C.p*q"™

* A six-sided die is rolled 60 times. What is
the probability that we get "two" on exactly

8 of the rolls? _This is easy, g 52
P(x+) - wCs (3) () =02
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BINOMIAL DISTRIBUTION

» A six-sided die is rolled 60 times. What is
the probability that we get "two" on 18 or
more of the rolls?

in > ? = [~ PIX< Ig)
Find P(X = 18)7 ;,I,fcfﬂ)‘ r(x:b-?(xqb

Where is the Easy button?

NORMAL APPROXIMATION

» The continuous normal distribution can be
used to approximate the discrete binomial
distribution as long as: (1) np>5

(2) ng>>5

* Only if the above conditions are met, then:
H=np
O = ./npq
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NORMAL APPROXIMATION

* A six-sided die is rolled 60 times. What is
the probability that we get "two" on exactly
8 of the rolls?

P(X =x)=,C.p*q"™ = 012

NORMAL APPROXIMATION

* A six-sided die is rolled 60 times. What is
the probability that we get "two" on exactly
8 of the rolls?

Checkcondltlons ) np>5 6o(T)10%

'A £ =051 @ne>s lo(Z): @b

P(x- x)- p(15<X<85) Zrachd
Zs-lv <z< S~ 5"‘ I

P(—o.x7<z< 052)
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P(x<-050) - P(x<-0.%7)
- 0.%05 - 0.192%
= D.128

Jun 4-12:59 PM

NORMAL APPROXIMATION

* A six-sided die is rolled 60 times. What is

the probability that we get "two" on exactly
8 of the rolls?

p=np
o =.npq
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3 .‘35
COMPARE THE RESULTS

Discrete Binomial Continuous Normal

ply=8)= 1L P(250x<8:S) < 01128

‘éXé‘)
lﬁ((;s £X<X‘5)

EXAMPLE1

* A bank found that 24% of its loans to new
small businesses become delinquent. If
200 small businesses are selected
randomly from the bank’s files, what is the

probability that at least 60 of them are
delinquent?

€ normad O - |°$ a lieable
N UAANE fosLl
LB (20)(0-76) =152 >5 v

U =np =48 =T = 0%
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P(x260) = |- p(x<br)
- P(x<¢$25)

|- F(Z< (,o+48)

= |_|’(2 <,-”I)

= |- 0913
= p.0287

= 2.3710

It

Jun 4-1:08 PM

EXAMPLE 2

L SR Tl R B T S T X8
* QuenCola, a soft drink company, knows
that it has a 42% market share in one
region of the province. QuenCola’s
marketing department conducts a blind
taste test of 70 people at the local mall.

a) What is the probability that fewer than 25
people will choose QuenCola? P(x<25

b) What is the probability that exactly 25
people will choose QuenCola? F(x:lS)
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(a) Pp=(M)(042)=29.4 >S5S v
1=(m)(0s9)=40.6 75

n=29.4
sz:ﬂ-.l3

P(x<25)* 2;{24452 214

= p(z <-//°1)
= 0170 H7/

Jun 4-1:24 PM

(¥ P (x=25) = I’(24s<x<ass)
=P (x <255) - P(x<249)
- F(2<2ss 114) f( et

= b(2<-0.%) - r(z<-!-"')
= 073b- 0117
= 0.057 = 5-7’/’

Jun 4-1:23 PM
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