
Chapter 2
-

:

* Normal Random Variables

. X ~ N ( n
,

02 )

' M is the mean of the random variable
• 02 is the variance

g.rqh.fr#
Not : E ( X ) =M no

. it no +
calm down

✓ a. ( × ) = 02 9i#" or tall ,  ✓ .

M when the  inflection

points an located

pdfctxkfcx)=n÷*e
- ¥ ' x. ni

This function is represented by ¢ .

CDF
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.FI#ae

' * "' n'
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( no closed form )

Question : How do we actually figure out what

the probability that a normal random

variable n less than X ?

Anse : Payer and pencil ? Al ,o a
table

.



otherwise
Use a computer :

in R :
'

gnorm
'

is a function that reports
the values  of the CDF

.

Standard Normal Distribution
-

Z is
a standard normal RV means Z~N( 0

,
1)

Io ( z) is the CDF
, ¢ 1 2 )

is
the pdf

UI : If 2 is  a standard normal
.

than X=oZ+n is  a
NIM

,
02 )

Our table ( B -2 ) describes cumulative probabilities

for standard normal RVs only .

So
,

for values of zi
,

we can
find I C z )

F- c ⇒ =P ( Z £z ) =P ( 0.2 .< oz ) ( if O > o )

=P ( 0.2 + M£ 0.2 + m ) ( to an ] m )

But OZTM would be a normal RV with mean M and

Variance 02

We an also
go

the other way :

if X~N( m
,

02 ) then ×ft~N( 0,1 ) i.  e. 2=×f-

for any X
,

PC Xex ) =P ( *f±×¥ ) = Io ( It )



EI X~N( 3,4 ) then Pl Xe 7) = P( ×÷±¥ )
= p( z £2 )

. =
. 9772

E± X - N ( 3,44 )
,

what is the probability that XE 1

since X - N ( 3,4 ) then ¥ .
 , standard norm . I

PIX : 1) =P ( ¥ a. ¥ ) = PCZ e - 1)

This valve  is not listed on  our table
,

but notice

¥1.1 ⇒

t.fm
" "

°
.

K⇒ : the normal distribution  is symmetric and the mean

Next : If a take the graph on the right , we need

P (

2>-1
) but our table  is based on P 1 Zt 1) = 0.8413

But since P ( 221 ) = I - P ( 2£ 1) = 1
- 0.8413

.

=
. 1587

Theofammattbtn

X~ Gamma ( x
,

n ) if th
. pdf of X is

f ( × ) = f÷,xme "

×=o



fcx )=fy,÷xme "

×=o

where

Mt) = Spat
'

!e' a

du pot
.

important
f ( k ) = ( k . D ! if k  is an  integer

• Connection to  exponential

if k=l
,

11=1

fcx )= f÷j×'"

.El .×=E× since TH=oi=i

ie . X ~ exponential ( 1 )

if  only is that X -
Gemma( 4=1

,
X )

f ( × , = fl÷;x "

.

e-
××

= d. I
" ×

,
: since Hilal

Q : What does this mean  inpractical terms ?

A : We use exponential distributions to describe

failure times and arrival times .

If X.

is
an Integer, we can vase theSamma

distribution todescribethe total time to

the xth failure .

• X , } called
"

the shape parameter
"

it controlsthe cento of  our random variable
← X n called "

the scale earanew "

- think shirpness



Betadistributionif
X is a Beta 1 a. b) than th . pdf  of X is :

fix )= Phasing,x"
'

a- xp
"

,
oexel

if a -1
,

6=1 then T( a + b) =T( 2) =L ! = 1

f( a) = 0 ! = 1

T( b) .

. of = , @cause if k

a.  into gas

TCK )= ( Kt ) !

f ( x )=÷,x'
'  '

irxs
" '

=L

ie
,

X is uniform on [ 0
,

1 ]


