
Standard Normal Distributionn.

We say that a random variable I has the

standard normal distribution

if its probability density function (pdf) has theform
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· mean median mode = 0
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The cumulative distination (cof) of the sta normal is
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No Analytic Form .

There are the standard normal tables

We can use 'dnorm' for y :fz
and
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Normal Distributions.

We can completely specify any normal distin w
· its mean p

and
· its standard deviation o for its variance a)

We write X~ Normal (mean =M , var
=02)

If X can be written as a linear transform of a
standard normal 2

,
z
.e.,

X= y+ 0
. 2 <X = zwN10

,
1),

we say that X-Normal
(mean=M, var

=02)

We can check :
linearity

。 [ [X ] - E [ µ+0 .2 ] - “µ+σ “ µ
· var[X] = Var[p+ 0 . Z]

-
a deterministic shift

= VarIo.z] = 02 .Var[2] =o2
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Fact: Consider X
,
~ Normal (mean =Mn ,variance

=o
,
3)

and

Xw Normal (mean= Mr , variance=02).

Let X
,
andI be real constants.

Assume that X
,
and X

,
are independent.

4X1+ d2Xzv Normal (mean = GM+dzMz ,var=o?+X,)



The Normal Approximation to the Binomial
(de :Moiure-Laplace)

Consider a sequence of binomial random variables

YnvBinomial (n =#of trials
, p = success probability

Them, E[Yn] = rip
· Var[u) = n-

p
.(-p) => SDlyn]:p

DYn- np => N(0,1)

Tipi(1-p)n-c

Usage : · "Rule of Thumb" : n is "large" , n .e .,
up > 10 and n(1-p) >, 10

。 Pla ≤ Yn ≤ b] .
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N... cdf
ofN10, 1 )-Npup ) - N(☆n-p)

· In statistics : YnN(mean =

up , var = uph-p))
· In m362k : PTYn = k] =PIk : Yn = k] = 0
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PROBLEM
.

You toss a fair coin 10,000 times .
What is the approximate probability that
the number of Heads exceeds the number of
Tails by between 200 and 500 (inclusive) ?
: Y... of Hs

n-Y ... # of Ts

P 200「 ≤ Y - ( n-y ≤ 500 ] -

-P[200 ≤ 2-9- 10000 ≤ 500] -

= P 10200≤ 2y ≤ 10500]

P [ 5100 sY ≤ 5250 ]

My - hip = 5000- n ( u-p) ≥n0 √

G500) =5500 = 50

: N (
0,
x)~Z

P[ 5000
- 5

器上箭 5250器
5000 ]

≈P[ 2 ≤ 2 ≤ 5] - N 15) - N ( 2) = 1 - 0.9772 = 0. 0228


