
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, II/II - I

formal probability density functionsa

117 An rv X whose range is some interval
(c
,
d) of real numbers is a continuous

WVa

12) The probability density function, or pof,
for such an X is a function for (c , d)

satisfying
P(acX(b) = Sf(x)dx .

(A) The standard normal polf.
- xa/2

Let fo(x) = E
e

2π

Then fo is a pdf (see HWI0), with mean
M = 0 and sta dev o = 1

,
and domain

( - 0
,
%)

.

M
-t

1

# X is a populationoranywithpfo,YeSay N 10
,
i) :"

1/
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Then of course
,
for - * " <b "* ,

P(a - X - b) = Safo,(dx = c Sae= x22ax
.

Note :

fo
,,
has no simple antiderivative,

so in general, to compute standard
normal probabilities, we need Riemann
sumS .

For example, it's known that, if X=NO, 11,
then

(i) P(-KX9) = 0 . 683 . That is : in a standard
normal distribution

,
68

. 3 % of the data

is within one sta. dev, of the mean.

Similarly,

P2X9S
(ii) P101 . 96 < X11. 96) = 0 . 95. In a standard
normal distribution

,
95% of the data is

within 1 . 96 sta devs. of the mean.

Similarlys

2330
(B) Other normal polfs. If



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

fro(x) = c

= (x-u(/(20)
3

G 2T

then one checks thatfuo is a polf, with

meanuandStddevoAnduris ona
a

If I is an my with pof flo, we say
"Z is Nuo) !

Useful idea : to know Nu,ol probabilities, it's
enough to know N10, 1) probabilities.

Here's why :

NISNID (normal is standard normal in disguise
fact :

If Z is Nucl, then

X = z-u is NO, 9) .
G

[Proof omitted .I
Here's how we use this fact :

Examples.
(1) Suppose Z is N12

,
0 .5) . Find P11.02Z2 .

98).

Solution .
"Standardize" Z(subtractme, then divide by of

P(1 .02:712 .98) * P1 .022 <7.2 < 2 . 98-2)50. 5 0. 5
= P - 1.96(Z-2 < 1. 96 0. 95 =95%.

0. 5
by NISN/D fact

and by Aliil above



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

①
(2) Suppose Y is N11, 31 · Find PlotY2) .

Solution .
P(-y < Y (2) = p = ( 1) < Y= (1) < 2 - (1)

3 3 3

= p - 3 cy - ( 1) < 9)3

by NSNID &* 0 . 683 = 68. 3%.fact and by
Ali) above

(3) Suppose Zis N/M,01 . Find the proportion of
data inI that's within 3 sta devs of the
mean,

solution
We're looking for :

P(u - 30 + zyu+ 30)
=

Pu-Su Zhu
=

P37z399. 7 %
o

by Alil above.


