Monday
V(Xx)-= E[Q(—-/u AR = ELx]

. Inlerprelofon : * amount of vandomnen'
Vix) - ETx*3 - (FLxD)*



Variance and linear transformations

WLa” D E[aX+b6l = a ECX) +6

,—[Proposition 10.]

Let

@ X discrete random variable

e p pmf of X b aﬁ/ed‘a Hle méan ,
@ a,b € R constants not” rge, (é}.ofaahzm

Then /

Var (aX + b) = a* Var(X)

Samy T.
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Outline

@ The Bernoulli and binomial random variables

=] & = E DA
Samy T. Random variables



Bernoulli random variable (1)
dodrdbuled Bemw.llo

Notation: ,&he, K - p}.mmffei" P
X l%th pe(0,1)

State space:

{0,1}
Pmf:
p(0) = P(X=0)=1-p, P(X=1)=p = p(I)

Expected value and variance:

E[X]=p,  Var(X)=p(1l-p)

N Yoo hue b bzcw how b cou)mje Fhis kype o
quan orﬁ
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Bernoulli random variable (2)

Use 1, success in a binary game:
@ Example 1: coin tossing p:_‘. C.ﬁ o Q) @r

» X=1ifH X=0ifT p= P (Head)
» We get X ~ B(1/2)

e Example 2: dice rolling p= P{35) = é
» X =1 if outcome = 3, X = 0 otherwise
» We get X ~ 5(1/6)

Use 2, answer yes/no in a poll
e X =1 if a person feels optimistic about the future
@ X = 0 otherwise

e We get X ~ B(p), with unknown p
Quejc’a/l.' how I ellomale P baed ot po/lm.g n= 1000

perxons” ?
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Lek X o &(p). Then

(v) ElXY= 2 i p(c) =Oxplo) +1xpl1)
P

=0

= Ox(p) +1xp [ p

() EG)= 2 i plc)
P
= O% x L-p) +I/L_x? = P

(ccc ) Mar(x)= & (x¢3- (ELxT)°
=p-p = plip)



ueMlon: T4 we Lok @(p),
when do # have He PJ?Z; agocw/’
of. ramdomneb " 7

7. when O V(xI)- p(l*p) Mo 7

p(l—o;\)




J b B I F&‘pd. o n= @0 hume
aco ernoull e i Heads = 500

N

Some facts about Bernoulli:
@ Lifespan: 1654-1705, in Switzerlgnd

@ Discovers constant e

Establishes divergence of Z%
Contributions in diff. eq

First law of large numbers

Bernoulli:
family of 8 prominent mathematicians

@ Fierce math fights between brothers
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Binomial random variable (1)
Notation:

X ~ Bin(n, p), forn>1, p € (0,1)

State space:

Expected value and variance:

E[X]=np,  Var(X)=np(1—p)
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Binomial random variable (2)

an=9
Use 1, Number of successes/in a Bernoulli trial:
@ Example: Roll a dice(j)/;imes._) P= —6L = PC{35)
o X = # of 3 obtained
o We get X ~ Bin(9,1/6)
° P(X=2) =028 = E)E)E@)
Elx)=9xg =% Vix)= Gxi~p =3xZ =2 >
Use 2: Counting a feature in a repeated trlal

° Example stock of 1000 pants with @% defects
e Draw 15 tlmes a pant at random @<~ [

@ X = # of pants with a defect

e We get X ~ Bin(15,1/10)

Samy T. Random variables Probability Theory 54 /113



@) = é:’ (;_")a.b bt
ler X vPinln,p) .

p(ki- (3) ot Gpr
M'{/@ Checl : Z):; P(L) Y

Here

Zio PC“—; Z (3) ptGprt
%L‘;omm( dormula LP‘I'(L".P)]"’

n
| = |
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