
Note 14
.

1
Section 3.3

.
Normal Distribution

.

DEI X Ts said to have a normal distribution if its PDF
is given by

Tx = e

- CIII
.

In this case
,
we say that X is NCM . 62)

.

PRI If X Is NCM .57
,
then

ECX) =M . VarCX) =P, My = eat+ EE?

FI Mx Ce) = Elek] = If e-4.pe# e
-

doc
.

Completing the square ,
tx - GIGLI = me +Eez - cx-fu-rk262 I

Yu! '

= ene-iE-y.ru# e-
'"EY

a.
-o

-
PDF of NCMtoe ,

07 ,

= eat+Et ⇒ Integrates 1 .
I

Then

Mkt) = Cut often
-4¥

,
M
"
Ct) = (gut +f) en

#E?
and this gives

ECX) = M
'
co) =p ,

Var CX) = M "
co) - M 'cop = o? D



2

Ee If the PDF of X is

tx =✓s¥ e- ¥-3?
then X Ts NC -3,52)

;
and

Mx Ct) = e
-3kt It?

and the converse Is also true
.

DEI • If Z Ts Nco , I )
,
then Z has a standard normal

distribution
.

• The CDF of a standard normal variable Z Ts denoted

↳
Ice) =p (zsa) =L! we e-w%dw .

PDF of Z

"

EI If Z Ts N coil)
,
then

• P (Z C 3) = PCZE3) = B)
,

• PCZ > -l ) = I- PCZE-t) = I - Ect)
.

But since Nail) is symmetric about 0 ,
plz >- l ) = PC- Z > - l) = p (2<1 ) = ECD .
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• PC 12122) = PC-222222)
=P(222) - PCZE -2)
= Io (2) - IC-27 ,

but also ,

= ¥ - ( I - EG)
= 2 TECH -l

.

Geometrically ,

¥¥ - ax

- E
.

• PC 121 > 3) = ZPCZ> 3) = 2 ( t - Ets)) .

DEI Za
'

- = [ 1009-x) percentile]
= [ solution z of the equation PCZ>a) = a ] .

TMI If X Is NCM . P)
,
then Z=X# Ts Nco. D .

ITAI The CDF of Z Ts

Fz Ca) = Plz Ea) = pCX# sa)
=p ( X Sutra) = Fx futon) .

⇒ face) = adz Fz Ca) = adz Fx tutor)
= o . -4cm-102) = vz¥ e- E .

This Is the PDF of N coil)
. I]
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2ndp# The MGF of Z Ts

Mz Ct) = EEet] = E [ et
-¥]

= e-Mtk E-[ ecthr)X]
= e-Mtk Mx Cho)

= e-MYone MHD
-1€ CHOP

C-2

= e
2-

.

This Is the MGF of Ncoil)
.

D

Rankl In this context ,
• Z = (X-M) Ir Ts called the standard score

,

• Transforming X to Z Ts called standardization
.

Exe It X Ts N (4, 57 ,
then

PC 3 CXC 6) =p (3¥ s XII < III)
= PC- Is Cz s ⇒

= ECE) -Et'⇒
. D

Ee If the volume X of a certain type of canned beer is
distributed according to a normal test. with mean 12 - I 02

,

then what is the range of o sit.

PC X 7 12) 3 0.99 ?



b-

Sold PCX > 12) =p (XII > 12-22-2)
=p ( z > -⇒
= I - PC Z > ios) .

So ,

0.99 S PCX > 12) ⇐ Plz > ios ) S 0.01
and this Implies

For 3 20.01 = 2.328

←→ T S 23,12T = 0.043 . D


