



































































































































Lecture
More on normal Random Variables

Recall from yesterday that X NCu o4
is normally distributed with parameters u o G
iff X has a probability densityfurchon
green by

hat

we shoved yesterday that 1 6104 1 even

though f tx has no antidernake

Prof Let X N u 07 be a normal
random var Foray a b EIR a 0

y ax tb is normal

Pf Let Fy x be the cumulative
distribution function of y Then

Fylxt.PL ex7 PlaXtbEx
PCxex ab
Fxfxab






































































































































d a

Since Fy x Fx XI
we can differentiate both sides to get

fylx f f
Smee f x etEE we have

fy x e
a Yao

a

e
tx b au 4zoze
ao

e
Ex Cant b 5 2 at

p

So y N autb coat III

Definition 2 Nco 1 is called the
standard normal random uorrahle

Cordy Let X N u o7 Then X is
standard

a b

FL y XII Yo X EF
So y NCE F Loto5 Nco 1






































































































































I lo o

see text for varifrahor that for 2 NG D
EET o

Var Z 1

It follows that if X utoZ NCuo7rs
normal random war then

FIX er

VarCX

For Z NO 1 we denote the CDFof Z
as I f e dy

clani tx OIC x I ICH
PI Smee fzLx is synths about 0 ie

fz X fz x we have

Pfz ex Plz x FX

I Plz E x

so PCZ Ex plz e x I
ie OTLx OIC x I






































































































































Suppose now that X Nca E is
a normal RV For ay xq.IR we have that

E x MX ex

P e ex fe
ur
NcoD

PLZ E x_

oICx
Therefore even though f has no anti der
we can still coupatetazopoxmate a

any
Z score tables

a

Z b
i

0.000.010.02003
a a b 000.505040I 0.539

0.2
0.3
O t








































































































































Note The Casio Fx 991ms can

compute Z scores for you

Example of a table of Z-scores


















https://youtu.be/Ugdngb1jy7s


















see the following video tutorial
that I just googled

0
Ex Suppose X N 3 9
Find 192 EXES
Recall Foray continuous RV X

Pla Ext b Fb Ela
So PG EXES Fx 5 E z

s I oI
o IFI It's

I IED
look up use calculator

L 0.3779

Ex Let X Nfs 9 Find a synnehr
internal I around u 3 such that

PCXEI o 99



Solution we want to find some value to suck

that PCXED t 3ttI 0.99
ie P 3 tEXE3tt o 99

So
0.99 E 3tt F 3 t

352 1 3 5 31
oIf It
IE f IED

0.90 201 E I 2.575
so I E 1291 0.995

Consulting the Z score table

It 575720.995
so set 2.575 t 7.72S

So 1 4.725,10 2725


