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Variance .

Definition1 : Given an ry X with expected
value M = EEX]

, we
define the variance

ar(X) of X by

Var(X) = E[(X- u)] =
values
(XP(X=X. (*)

of X

Example1 .

Again , let I be the number of made
shots in 3 free throw attempts by an
80% shooter. We've seen that

↑(z =0 = 0 . 000
,
P(z = 11 = 0 .096, P(z=2) = 0 . 304,

P(z = 3) = 0. 5/2
, u =E[z] = 2 .% .

So
Var[z] =" (EMPP(Ze

E =0

=> 10- 2
.
4)2 0

.
008 + (12.420 .096

+12- 2 .420 . 512 + 13-2 .4120 . 6/2.
= 0 .48.

Note isasaveraga
measures "how far i is from the expected
value ." So : Var[X] measures how spread
out the values of X are .

Example 2 .
Consider now a 50% free throw

shooter taking 3 shots ; let Y be the



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
number made.
(a) Intuitively, which is larger, Var (Y] or
Var[Z] (with I as above !
(b) Compute Var [Y].

solution
(a) A 50% shooter's shots would,
intuitively, be more spread out than an
80% shooter's shots lat 80 %, there's
more certainty as to where the shots
willgol . So we expect Var[Y] > Var[E].

(b) First, we compute (DIY) that
P(y =0 = Y

, P(y= 1) =3 , P(y= 2)
= 381

p(y = 3)=8
, M

= [[Y] = 1. 5 ·

So
, by ( * ),

[[y)= (y -u(2p(y= y)
= 10-1.52. + (1-1.52. %
+ (2- 1. 512. 3/8 + 13% 5)2. %
= 0 .48 .

(so
yes, [[Y]

+ E[X]
.)

Example 3
Random variables A and B both have

possible values 1
,
2
,
3
.
Also

, we
have

P(A = 11 = . 25
,
P(A= 2)=· S

,
P(A = 3) =. 25,

P(B = 1) = 4
,

P(B = 2) =. 2
,
P(B =3) = -4.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
(a) Intuitively, which is larger, [[A] or
E[B] ?

(b) Compute E[A] and ELB] ·
(c) Intuitively, which is larger, Var (A) or
Var (B) ?

(d) Compute Var(A) and Var(B).

Solution.
(a) Neither . They're both evenly distributed
around the value 2 .

(b) We have
E[A] = 10 . 25 + 2. . 5 + 3 : 25

= 2
,

and
E[B] = 1 .. 4 + 20

.
2 + 3 -4

= 2
.

(c) Var(BI, because its values are more

spread out lless clustered around the
middle valvel.

(d) We have
Yar[A] = (1-21? · 25 + 12-2125 + 13-21% · 25

=
. S ,

and
Var [B7 = (1-212

·
+ + (2-2)*

·
2 + 13-212

·
Y

=S


