MATH 180A (Lecture AQQ)

Today: Expectation of a function of a
random variable. Variance
Next: ASV 3.5

We'ek 6:

o Homework 4 due Friday, February



Expe,chocHon of continuous random variobls

1
Consider function '?({) = ?0‘ | |

et

E;«mmple

s ft) o Probqb{\{\~5 dev\sH'j?.

{(t)20 S-F(’c)djt =
R

Su.?\)()Se That X is o random voriable with POF £ =f.
What s E(X)?

E(X)= ftﬁ (£)dt =



ExPec“‘Q+(ohs of functions of random variables

X
QO — R —R C,ON\?OS‘\’HOV\ 3()() :3°><
mv\éc‘m '{-\uv\c‘Hon
variable

Example X~ Bin (np) is The number of successes in n Frials
S(X) = é (s the proportion of successful teials

3()()6{0. %‘\%. %l"' I ﬂh"]] \
E(q(0)) =

Proposihoh For o discrefe random voriabl X

E(3x)) =
Note \Oj definiton E(SOQ“ = %— t P(U(x)=t)



EX\DQC“'Q{'\'OY\S of {dnctions of random variables

Proposition For o continuous random varieble X with
L)

thSi '\‘3 ‘g"x

E(c)(X)) .

EXQW\E\Q Let 1L be o umform random variable on [a, b?
Then 2 L telab)

E(U)= &&){b"“

o, o Therwstse.

=

\hr\\>or+0m* class 01; Lunctions : 3(1)= x"
discrete: E(X")= tZt“\’()& ) ‘ continuous E()(“): ﬁt" L () 34



Ex\:ec+u+(ohs of fanctions of rondom voriables

Ex&mP\Q (Co.r accident /inswrance &)c&m?\e>

An accident cawses VY dollars of d&m&&e *o your cor
whece  inswrance deductible (s Soo dollars.
Y Unif (Too 5001)  What s —he Qx\)echQcI &mmm'[jbu PQJ‘?
X = amound ow Da =
(neither c(isg\j‘a{‘e ? J
nor  confinuous

E(/)=E(3(N) =

| {t‘ t € (00,500)
m(n \t‘§°°&= sv0, te(s00,1S00)

1 A Al
100 Soo $o00



\orionce.

Definition The varionce of a rfandom variable X s

« fiest COW\P‘*J‘Q }1=E(X) . then compute E(g(%\) with g(6)= (JV/S
\f X s discrefe | Var(X) =

K B continuous, \Var (X) =

—Tk\Q. SC1\-&0~(‘Q Fob“‘ D‘F 'ﬁ\.q \IOJ"\QV\CQ {g Cq\‘qé



\/ariahce ) Exam P\Q_

E)«LW\P\Q X~ Ber(p) , E (X§=§>

Nar (X) =

]

Cxamole W~ Und [a, . aab
&m?e_ r\{[Q\)']‘ E(M)—a—;—

Var (\k) =



Altecnotve Hrmula for varionce

Pro‘:osH'ion. Let X be a candom variable. Then
\lo¢ (X\=

Proot (For continuous random \SQ(‘;QB‘QSB. Let = E(X).

hen .
T (0= ECOOR )= &) oot

R

—

-

Example A~ Bec(p), E()=p |



\Ja_cia.nce

\Jortante is o messwre of how “s?reaé out from the mean'
the distribation is.
Pro?os}*\'on Let X be g rondom variable with finte
e\/\?edo\*\'or\ E(X)Vu_ Then

?(‘oo‘k (<=) E xercise
(&) (Asume K is discrete),
0= Vac (X) = 3 For all %,

Yor all Jt\ either or , So i
’\-\\Q(‘Q_'FO(‘Q)



Exped'och'or\ and variance of aX+b

et X % o rohdom variable 1 and led & be R. Then
(\\ E(O\X"'\th
Qi\ Nar (O*X“D) = § E(X) and Var (X) exis

‘onog (\\ &= homgm‘a(k
() Var (X +b) =

=

=



V&riahcc o%- ose_oma'k(c d\‘SJrf{Bu'\'\'Oh

Let X~6eom(p) . We know that E(X)= 3

E(C)= Z ¥ PR=K) = W papy =
K=\ K=

[l

-1

i

f

fl

rl



Random vacwables

. Swmmary

Discrefe

Continuous

Finke /countable set of Possib\e
volues %: P(X=t)=1|

Wncouniuble set of Foss(b(e
volues, Y telR P(X=1)=0

PMF: p (t)= P(X=1)
P(Xe B3=UZB Py (t)

PDE: —fx: R-oR

P(xeB)= § fi () dt
B

CDF  Fx s a step funchion

COF T s o continuous Function

Ex?ed'ofv(on B OQ = tZ t P(X=t)

Eﬁ?ec'\'c.\ﬂov\ tE(OO)= (¢t Lk )4t
R

E(300) = ;amP(xac)

E(q (x)) = éﬁm £ (1) d4

Relation between CPF and PMF :

man{'}uée of \‘ju.m? of oot b ois
P(X=%)

Relotion between CDF and PDF

fx ) = F,gl(‘C) on the Intervals whece
T s differentioble



Random vocwables. Summary

Fx s () nondecreusinj \(m r(j\'\*— continuous

W) lim =0 | lim F®) =\

\
b 1o

Nociance :  Var (X)= E ( (X-EX)Y 5 - E(Q)- (€ Oq)z

E(Q)(«—\D): a BN\t b | Voar (aX¢b) = o Var O()




