
Stat 3191739 Bayesian Stat
course website : http://www.cs.hunter.cuny.edu/~saad/courses/bayes
• Make sure you read your any first email

•
At some point I will ask you to sign up
with gradescope . com

(this will be used to submit Hw ,etc . . .)



Why Bayesian ?

1) Generalized probabilistic framework
classical approach is special case

2) formulates interesting questions ?

e.g . classical approach : Ask questions about outcomesof coin

But if we ask something related to property of coin such
as is it fair ?

Bayes will help formulate this question
mathematically .



3) Treat prob . parameters as random variables

themselves .

classical approach : coin is fair ⇒ PCH)- I
parameter f- 42

Bayesian : p is unknown .

• Example : there is a fifty percent chance
the coin is fair Pcp-1) = I

Bayes : prob # frequency
• Example : Laplace used Bayesian approach

to estimate the mass of Saturn .



Mass of saturn in principle is deterministic
-

error in measuring gives it a

prob . aspect ( modeling)

BayesianApproaoh⇒Gnditionmgy



Probability
Experiment generates outcomes
set of outcomes (For now discrete , ie . not continuous)

• E= { Hit } tossing coin

• 5={4444,65/6} Rolling bdie

• S can be infinite
Each outcome si E S has P(si ) > 0

Axioms :

Tf. P (si ) so
µ . PCA , u Az U . . . ) = PCA , ) + PCA a) t - - -- (Ain Aj = of)
⑦ . PCs) = 1

(disjoint) (exclusive)



Basic version of : P (Av B) = PCA)t PCB) AnB=f
Example : E = { Si , Sz , Ss , - - - }

PCE) = PCs,)tPGz)t PCS) t - - - -

because E = {93 u {se}u{Ss} u - - - -

PCs)= EPGI) = I

PCO) -- o
The set of outcomes together with the prob .

gives us what we call prob . Space .

Examples Uniform prob . Space f- {9,52, - - - ,Sk3
Pki) - 4k



A is an event⇒ A e s

PCA) = E PCs)
SEA

" and
"

conditioning PLAT)
PCA 1B) = NABI set

- PCB) S
Prob

. of A conditioned

on B

Prob of A given B

Bise:c:*:.. . .. .



Special case : 13=5

PCAIst-PYYY-PL.PE#PCAls)--
PCA)

independence 5={1,213,4/5,617,8} Pki) -- tf
• ←s:Oo

":*:* :p:*:*. x
• Fzs#7T PCA) -_ Yz PCB) -_ 42
•⑦4#67 Plan B) =P ( 93,431=1/4--12×12
:{73¥43

,
PCANBt-pceas.431.es#IxizxTtBim'dependent



A and B are independent iff
• PLAN B) = PCA) . PCB)

• PCAIB) =PCII.BE#=PCApfjgPCBX-=pAI---
• PCB I A) = PCB)



Example
-

:

A -

- { 2. 4,63 f- { 443,4 , 5,63
B = { 3163 Dig Uniform Prob

.

C -- { 42,314153 Space

PCA ) = 42 PCB) = 113 P (c) = 5/6

P (Ai B) = Yg = PCA) . PCB) ( A & B are independent)

A : event that we get even number Given that we

:c: :;:p: Etamine 's rgag.ie:3?that it's even is

still Yz


