
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Wednesday, 10/25- I
formal probability density functions .

(A) The standard normal polf.

Let fo
,
(x)= =

- 2
2π

Then fo, is a sdf (see HWG), with meanI
M = 0 and stcl dev o : 1 land domain
( - 0

,
0)) .

fo
,

WS 0 . 5
- X

↓

If is a population or an ry with pof
Standard normal

↓

Then of course
,
for -- a

= ba
,

PlacX<b) = S fo ,
/xdx = aiS e- x42ax

.

Note :

fo
,

has no simple antiderixative,
so in general, to compute standard
normal probabilities, we need Riemann
SunS.
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For example, it's known that, if =N10, 11,
then

(i) P(- 1 X <1) = 0 . 683 . That is : in a standard
normal distribution

,
68

. 3 To of the data

is within one std. dev of the mean .

Similarly,

P(-2 <2) = 0
.
955

,

P(- 3 < 3) = 0
. 997 .

(ii) Pl- 1
.96 X 1. 96) = 0 . 95. In a standard

normal distribution
,
95% of the data is

within 1 . 96 stal devs of the mean,

Similarly

P(- 2 . 33 < X.<2 .

33) = 0 . 98,
P(-2.576

=

2
.
576) =0 . 99

.

(B) Other normal polf's .
If fu ,o(x) = =

- 14/(20)

⑧ 24

then one checks that fwo is a polf, with
means

and sid dev o
.
(And tro is normal

it has the same basic shape as fo, 1 . )

If E is an ri with polf fro, we say
"I isNol!
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Useful idea : to knowN,
al probabilities, it's

enough to know N10, 11 probabilities .

Here's why :

NISNID (normal is standard normal in digrise)
fact :

If I is Nucl, then

X= E is N10,3) .

[Proof omitted -]
Here's how we use this fact :

Examples .
(1) Suppose E is NI2

,
0 .5) . find P(1.0227,2 .98).

Solution .
"Standardize" (subtract, then divice by of

P(1 ,02<7 <2 .98) * P1 .02-2 < 7-2 < 2 . 98- 2
50. 5 0. 5

I
= P - 1.967- 2 < 1. 96 0. 95 = 95%.

0. 5

by NSNID fact
and by Aliil above

(2) Suppose is No1, 31 . Find Pl-4c Y<2) .

solution .
p(-+ < Y<2) = P - (1)c - (-1)< 2- (- 1)

3 3

= P -3y=(4)-5)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

⑪
by NSNID /*=> 0 . 683 = 68. 3%.fact and by
Ali) above

13) Suppose I is N/m,ol . Find the proportion of
data in I that's within 3 stal devs of the
mean.

solution
we're looking for :

CP(u-30-4a+ 30)
- Pu-3o +o

O O

=

P3<<3 99
. 7 %

by Ali) above .


