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LECTURE 7 © THE VARANCE OF A DIGCRETE-TYPE RANDOM VARIABLE
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+ THE VARANCE OF A DISCRETE-TYPE RANDOM VARIABLE

- A MEASURE OF DISPeRSION [ SPREAD
> THE VARIANCE 0F DIGCRETE - TYPE A RANDOM VARIABLE

X: 0O — R Y 0N —IR
p)((u) : PMF OF X DY('«/): PMF  0OF Y
x = 1loo wp 1. E(x) = 100

Y = 100,000, WwWp. — , B(Y)
/ 100D

> (MEAN TDOESN'T TELL
ABDUT THE SPREAD

100 )

LOTTERY o | OTHE RWISE. |
[_/5&uAﬂE BECAUSE OF SOME
f square STATISTICAL PROPERTIES
A
DEFINITION: Vor (x) = E (Xx-Lyg)
—
UXZ mean & devigtion OF X from s wean

MEAN SRUARE DEVIATION (OF X FROM My

(F X 156 USED AS (A (PREDICTDR [(ESTIMATOR OF My

X - My ! ERROR

Var(x) MEAN SQUARE (ERRDR ((MSE)



DEV: [ ERRDR
I

~AN—
ALSO E(x - My ) = BX) - EMW) U LINBARITY
= M)( - M)('
= 0

STANDARD DEVIATION

=

6P(x) .= \Io;g = 0Oy : SGAME UNITS A5 X

PROPERTIES OF VARIANCE

L .
o DEEINITION: Vor (x) = E(x-ay) )

2 2
B (X + My - 2x Mx )

= EXY) + B(Rx) - 2k E(x) " LINEARITY
2 2 2
= E(XT) + Ux - 2 Uy
- 2 . . N\TionN
> Var (X) = B(x?) - iy i) . ALTERNATE DEFINITIO

EFFECLT OF CHANGE OF ORIGIN AND SCALE

A Z+b : CHANGE OF ORIGIN
CHANGE OF ORiGIN

var (X + b)

J

A7 ' CHANGE OF SCALE

x
CHANGE OF g@) a. B
SCALE Aar
Ax A
. b : 5LOPE
g(x) := X +Db -
T
2 2
Yor (aX +b) = E(ax+ b)-(E(ax +b)) DEF. OF wAR.



2.
= E (0%x?+ & ¢ 20bx) - ( aElx) + E(D))
LINEARITY C
2 2 2

= 0*Ex?) + b o+ 200y - (Aug + b + 2abuky)
2 2 2 2 2 2

= oFE(X*) + b + 2abMx - AMx - b - zabux
Z 2

= 8 EB(xY) - duy

a® (E(x») - ug)

2 VARIANCE 'S INDEP. OF CHANGE OF ORIGIN
= & wr(x)

euT  NOT OF SCALE

STANDARDI2ED RANDOM  VARIABLES

STANDARDIZED VERSION 0F X

E(z) = B[ K-y = E( = x - Ly
( ) (5"~ 5%
= L (B(r) - Mx)
Tx
= L (M - M) = 0
= K- Mx
I
2 2
Vor () = E (ﬂ) - <E<K__ﬁ>
7 T«
EXERCISE
= |
DEFINITION Bx') ith  MOMENT OF X

2ND MDMENT OF X

var(x) = E(x*) - (ER)*

N\

K&&UAD.E OF THE 15T MOMENT OF X



