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HILZ{H ( M, expected value )
HERT IR o ( mu )

Expected Value for a discrete random variable is:
E(X)=) x.p(x) (BERE)

Expected Value for a continuous random
variable is: 0

E(X)= [xf(x)dx (ELER )

—Q0

The mean describes where the probability
distribution is centered.
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» Recall the following probability distribution of
ER arrivals:

x| 10 | 11 ;12ﬁ13:14‘[
P |4 |2 |2 |4 |1 |

A

D xp(x)=10(4) + 11(2) +12(.2) + 13(.1) + 14(.1) =11.3
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Your Roll

- ® @ ® @ 00

=

g Probability 1:6 1:6 1:6 1:6 1:6 1:6

a| |[Payout $1 $1 $1 $1 $1 +$1

) _(H._ B N N oo (.

& 5R) = (5)- (0 + (5)- 0 + (5)- 0+ ()0 + () -0+ ()0

ER)=(2)- (-D+ ()(+D = —2=—$0.67 per bet = —67% = Bad Bet
Your Roll e o PP Y
O

?5 liIII!I |iI:I!I @ @ @ @ it

Q

% Probability 1:6 1:6 1:6 1:6 1:6 1:6

: Payout -$1 -$1 -$1 -$1 -$1 +$10

[ Qoo @enr@ovs Qevs @ eorQom

ER)=(3)- -1+ (3)(+10) = +3 = +50.83 per bet = +83% = Good Bet!




HA 2 (B RYAR 1% Bd 1%

3% Y=a+bx

( BERRE

E[f] = Z{H+ b o x(x) (using the fransformation theorem)
xe=f .
1) =Y apx(x)+ Y bpx(x)

xe=f, xef,

=a pr{;r:] + b 2 xpx(x)

xeRyx
=a+b Z xpx(x) (because probabilities sum up to 1)
.'-t'l:R_r
= a+ BE[X] (by the definition of E[X7)

E[¥] = [ (a+ bx)fx(x)dx (using the transformation theorem)

Y ) = : afy(x)dx + _EC boef y(x )ebx
—a J': fr(x)dc+ b J': ()
=a+b _[: xfy(x)dx  (because probability densities integrate to 1)
= a+ bE[X] (by the definition of E[X)



#HE 2 (o0 2, variance)
( BHRIEL ) HEL o (sigma )

Var(X) = E [ X* — 2X E[X] + (E[X])?]
— E[X?] - 2E[X]E[X] + (E[X])?
= E [X?] - (E[X])’

Var(X) = o* = [(z = ) f(e)dz = [@* f(a) dz - 3
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{E#5E (o, standard deviation)

g = \/ V(x)
REEERAEEHNEMNFEHR -

REEZHEER I EDBEHRNZEEN —IEBE
EEASEHE -

— (BB ANIREZE - NERREDHBEMEFI9EZE
EZERA; —EB/NIREE  URELEBERFNF
9E -




Z{X — p)?

JE-:IIE ;:5

*EEF%@ Y =

— ]'Nx:l INE
S\ (X ) -

=
"SRRI ) FE Y

BRSRVIREE

IM.-

o e T e T T -

\ i

1

\ i=1
(N

.

-, .
M= i
— —

—

50

If‘\-
- (L
/ N
- (v

23

o

L

[~

(Xg 2X;p+ 1)

- (E;LEX{) + Nu®
i=1
— 2u(Np) + Np®

— 2Np* + Np*

— Nu?

jj—J°






