Last lecture

Bayes f la (Ch 2.10) P (BA) = P (AB)
ayes formula . ~
* Examples P(A)
Independent Events/ RVs (Ch 2.4) P(B|A) = 'P( B)
» Definition —1—
* Motivation P(AB) = P CA) P(B)

 Examples and Facts



Agenda

Independent Events/ RVs (Ch 2.4)
 Examples and Facts

Distributions (Ch 2.4)
e Bernoulli
e Binomial

Geometric distribution (Ch 2.5)
e Definition



Terms and Facts

* A, B,C are pairwise independent if (4,B), (B, (), (4,C) are

mutually independent \\\/ -

* Toss a fair coin twice Voes not %Fl& l

« A 2 {First coin is Head} A / B/ C ool ] ponisC
* B £ {second coin is Head} P (M}(/) = P(AP(B)
 ( £ {tossresults are the same} 7 PCC)
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P (BlC) =% Pl =+

P(ABC) = /Lf- + P OCB) PlC)



Terms and Facts il
_F(B/c) \/’ ‘

e A, B,C areindependentthey are pairwise independent and
P(ABC) = P(A)P(B)P(C)

Vwo]c P (Aﬂ (BUC))

= P(A p(BLL)
e A A, ...A; areindependent if
P(AilAiz "'Aik) — P(All)P(Alz) P(Alk)



Distributions

U
P X Py of ommonly soen,  exp.



Px
Bernoulli Distribution pT“ S

X is Bernoulli distribution with parameter p if
e P X=1}=pandP{X=0}=1-p
St * “Joss a (unfair) coin with p probability Head”
W\\)WJ\'UWLR., Only 2 possible outcomes, p_gnf contains Z bins
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Binomial Distribution

X is binomial distribution with parameter (n, p) if =7 Nl }?I\Vu

e XlIsSsum O@Bernoulli trials with parameterp [0, f\,j
* Draw the unfair coin n times and count the Head

(n,p) = (24, —)
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Binomial Distribution px(0 (= () P —@
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Binomial mean px () = (7) (1 = p)*
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Binomial Properties px() = (1) p* (1 = p)n*

. MeanfL)ﬂ =
« Variance Var(X) = YLPU-?) = !_l’)( VN(B&'”"“"'\(P))

©OWYT U tosis e D\defandmb

Shape of the pmf- what is the most likely k?
k*=[(n+ 1p]
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Slido

Back to early 1900’s, there’s a mail fraud
e | mai@eople that | can predict a series of

50-50 games
* |predict Awinsin % mail, B wins for the other

#5018375

 Stop mailing a person after 2 wrong guess
 Say people will subscribe to my prediction if |

only make at mos@nistake in 5 guesses ‘44- Corvecl. Scoxrect
* What should bgN)f | want to get 300 subs?
n

beo px (k) = (k) p*(1—p)"
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