
 

STAT 301 Lecture 17 IT day 2024

Ch 6

KAMI
quantitative variable

IT Δ
etc

These Smoothed functions are known as

Probability density functions

Message For continuous v.v s events are of the

form P a b c f discrete v.v s events

are of the form P X a PlasX b

P X a P X b

X continuous PlacXC b means find



the area under the probability density
function curve over a b

PlacX b

86.2 The Normal Distribution

ie the bell shaped distribution in Ch 3

Fasts

its probability density equation is symmetric

about some number µ

X N µ 0 read as follows a

normal distribution with population mean µ and

population standard deviation 0



Some texts X N M 02

iariance

If X is Normal with mean µ 0 and

0 1 then use 2 instead of and write

Z NO I Standard normal
distribution

We use Table App B to obtain

left tail probabilities of the NCO 1 distribution

ie Z N oil want P Z b

Ex Z N oil PLZ 1.95



Table

Z 0.05

i
1.9 10.0256

P Z c 1.95 0.0256

Ex Z N 0,1 P Z 2.35

0.9906 0.05

2.3 1o

Ex Z NO 1 P Z 0.46

ie find the right tail probability of 0.46

0.06

i
0.4 10.322 1



i P Z 0.46 1 P Z 0.46

1 0.3228 0.6772

0.6772

Ex Z N 011 PGI 61 Z 3.30

P 1.61 2 3.30 P 2 3.30 PLZ 1.61

0.9995 0.0537

0.9458 Homework I

Ex Verify the empirical rule for Z N oil

I 3



i PC ICE 1 P Z 1 P Z 1

0.8413 0 1587 0.6826
50.68

Ex X N µ 0 Verify the Empirical Rule

P M O Mto 0.68

P µ 20 X 4 20 I 0.95

P µ 30 X µ 130 I 0.997

PCM o X Mto

TBC

Result If X NCM 07 then

Z score

1 NO i

Standardized

Extra NCM 07 want to show that



P M o X M o I 0.68

P a_o X µ o

P M O Max Mento m

P o X M O

8

PC I Z 1

I 0.68k

Ex X N 50 10 0 10

P 55

P X 55 P 1 0 5 50

PC Z 0.5 Z NO

0.6915 from Table

450 0
direct lookup



Ex The average monthly mortgage payment for all
homeowners in a city is 2,850 Suppose the distribution

of monthly mortgages is normal with a mean of 2,850
and a standard deviation of 420 Find the probability
that a randomly selected homeownerpays a monthly

mortgage that is

2 less than 1,200

Given monthly mortgage payment

N 2850 420

P X 1200

P X 1200 PLZ 120 8850

P Z 3.93 20.0002
0.0002



0.002

Interpretation

a The prob that a randomly selected homeowner

pays less than 1200 month is approx

0.0002

b The percentage of homeowners whose monthly

mortgage payment is less than 1200 is approx

0.02

b between 2,300 and 3,140



Want P 2300 3140

P 2300 4 3140 P 2 3140 850

P 1.31 Z 0.691

P Z 0.69 P Z 1.31

0.7549 0.0951 0.6598

See Table II

66 of homeowners monthly mortgage payments

are between 2,300 and 3,140

iii more than 3,600

want P X 36007

P X 3600 P Z 36 285
0

PC Z 1.79

1 PC Z 1.79

Table
9633 0.0367 check



Approx 3.7 of monthly mortgage payments
exceed 3,600


