
MAT 330 Lecture IF 3/30/2020

Bernoulli and Binomial Random Variables
-

Bernoulli Random Variable .

-

← PIX-01=1- p
PK -- x) II- p / p PH- 1) =p

Use this type of random variable to model individual

trial
,
with prob . of success p .

pcx) =PfX=x)
Efx) = Exile e- O - plot- arch

× Ipg y
=p .

Work ) = Elk) - Efx)- =p - p2 =p ( I- p)
bk E- ( X') = § Kpk) = 0211 - p) tip =p .
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Binomial Random Variable
-

Use it to model n trials
,
each of which has

prob . p of success . Equivalent to taking the sure of
M Bernoulli random variables w/ prob . of Access p .

F od od od → i successes (e)
Y Y Y . - i Wn n-i failures (o)

p ( i ) = pile- p)"
-i
i -- 0,1

,
- . . ,n

X is Binomial drip) ⇒ X=XztXzt . . - t Xu
# of trials I ← make't 49 I

Bernoulli

E- (H - E (Xztxzt - - + Xn) hinder
lifeEITF-ELX.lt END t . - it E- ( Xn)

↳

= p t p t - . - t p = n . p¥Var ( X ) = Var (Xist - - - + Xn)
= Var (X1) t - i - tvafxn) . . . (Xi

,
X;) bk

Xi and Xj are
=p (L- p) t . . . t p ( t- P) independent thifj
= n.p.CL- p)
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Binomial (nip)

ElX)=uT)VwCX)=npCtp€
Eixample 5 fair coins are flopped .

Find the potability
distribution of the number of heads .

X = # of heads n=5 p =L
X n Binomial ( 5, I)
E- ( X ) = I = { xplx) = 0.152+1.1+23%+3 - Ez + 4.Eats2

PIX - O) = ④4115 = Is = I
=+5*

PH - A =

'H' = E ar
" - E

PIX -21=15441443 = Ez
t -

:*:* :¥¥¥÷÷÷÷÷ .fi .""
PH H: :

"

symmetryhas tease
p (x) Izz 5/32 '432 1432 5/32 432
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§ P( X - x) = § pix) = tzzt Izz + tf + Fa +Eze 's
= tf x tf = Ez -7g

Examples : Population of the Bronx ( in 2018) : 1.432 million
current cases of COULD -19 in the
Bronx (as of March 29 , 4o15pm) : 6,250

E : suppose you live in a building on the Bronx

with Ido people . What is the probability that
at least 2 people in your building have COULD -19?
X = # of people with could -19

.

n = zoo
= Xd t Xz t - - - t Xsoo Y - 0.00436
\ l l
zoo

"
trials

"

p = gf.IS#oo--fIz-g €0.00436
(EO . 436%)

P (X > d) = PIX e) + PIES) t - - - tP/X=eoo)

pfx.it/Yo)pie-pn-i=pogpics.pfoIT
€ f-E) pale - p) +490) PII -pity . . . + ({E) pm

= Etat pit - rt
" - i

⇐ 0.0712
(= 7.1%) 4



Simplerptn (equivalent to the above) : µ
Pfxxa ) = I - P ( Xc 2)

=L - P (x -- o) - plus) }m÷u÷r÷ke=L - (F) pH - pp
.

- ( Igo ) pegs . per
method .

= 1 - H -PTI Loop ( I - p)99

I 0.071

Comparing prob . mass densities of binomial variables
with different prob . of success p :

Efx) = 0.004 n

i:÷÷÷ii÷÷÷ii÷÷÷÷.
Check out link on the website for more

µ interactive view of how these distributions charge
when we charge the parameters !


