MATH 180A (Lecture AQQ)

Today: Expectation

Next: ASV 3.4

Week 5:
Homework 3 due Friday, February 10

Regrades of Midterm 1, HW 1, HW2 active on
Gradescope until February 12, 11 PM



Rore evenis. Poisson disteibution VY xR 2 %

Let Avo and et X be o ruv. -h\aing Jalues in {o,1,2,...

X hos Poisson disteibution with ?ammd‘er A
P(X=\<}=‘-§e—)\ for kefo, 2,00
WNe write X~ Pois (A
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Ro_re_ events . Poisson disteibution

let X be the number of successes in n

'\née\)eh&en* feals with  success Probqb‘\li+J %\")OO'

Then  P(X=k)-=
Whot hcxm)ens if (kf fo 12,04 s 10‘*“57



Potsson  disteibution. Exam P\e

Observotion: befween 1835 and 1834 (20 3&&(‘5} i 14 wnids
bfr Pruss(&h (l(‘md T\\Q(“Q wefe |96 deojhs —From horse

kicks  distributd o the -?ol\ow'\r\ﬂ way
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Polsson  disteibution. Exam P\e

A oo year storm s a  storm majn(+ucle e_xPechecL
4o occwr n any 3[\1eh je,qr with J‘)(‘obqbi(\"l“j l_c\?&'
Ouer The coumse of a cenfury how \(\Le\j s r to

see ot feast 4 100 jear storms !



Summary

|thQ\>QndenJ( trials © the most (N\Porfcxnjr (discrete)

?robmbiwrj disteibutions ace:
° Be_r(P) : P(X=|)=P‘ P(X=o)=\-g> . 0L ps)

(5103\c teiol with  success Probqbi\\‘{j )
e Bin(nip): P(5q = \43 = (25 ?(\ (l-?)n-k‘ os ken

(number of successes in n inclaPenden‘f telals with rote pY
° Geom(FB . P(N=k)=(l-\>)p‘&> CoR=1,2,3,

(fiest successful Feial in tePcchrecl ihdegmndqnjr Feials with
cate p )
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o Poisson(A): P(X=k)=¢ A o k=oinhz, Ao

el
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E;cpe_c‘fo&r(or\

EXGJV\P\Q Joss @ &;n cown 1000 fimes . and cecord the

SQCjU\ einCe D\C oufcomes

What 1§ the coin is blased P(Xj=()=P,P(X3=o}=(—P?

Det Let X be o discrefe candom variable with ?oss\'bk

vodues  to ta ts o



E)QPQ_Q’\'CL"'(DF\
Qs the expectation E(X) the value that X s
eﬂuq\ +o  most often ?

(a) VYes | cx\wmjs
() No , net Senerm\kj

EXQ.M?\Q Let X be 'ﬁ\( numbe € (‘o\\eci on Q'P&i(‘ Ql(Q.

Example Let N be Ber(p) .




Expec’hjr(on

ExamP\e Now Toss o biosed coin re_PqurecS\j anti| fhe
‘ﬁf‘&‘\' h&&cls. Houo ‘Ohj do &jo&k QX—-FQQ" ‘(* o Fole '7‘




EX(UY\P‘QS. Binomial

gn"’ %\n (0‘\3) (Sn = X\* Ko+ =7 % Kn ’FO(‘ Xj 'mde?enden-{- B‘lf(?))

E(Sn)=



Exomples Poisson

X~ Poisson (M)

E(X) =

Edimote The PCOEC"B'H—J That thece will be exqcﬂj 2 acadents
s month .

Ex&mP\e A -Facjrorj has

on owefage, 3 accidents pec month,



Exo_mp\es

Toss oo Hfoie coin wntil Fails comes wp. H 4his s on
ﬂ\( ‘P\F_S'\' +OSS' UOLL u\);f\ 2 do“ars omcl, lS’hDF. V{ &‘\QO\&S
Comes up +he pot doubles and You continues. That s,

W the ficst fails is on the  k-th toss | You win 2 dellars |
\l\)hQ'\ \s jou_r‘ Q)(\Ded’eci (;\)\nninjsfz_



