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Announcements

HW 2 due Thursday midnight
Read Ch 3 Of Probabilistic Programming for
Hackers by Thursday

1 hareueyontnursdaym

s.lide 19 Markov chainsimulation

of.ge ptj Pii MamouiingfrotomsEataEii
at time ttl

Example 1 estatespace
Question 2 S g l 2

Where I no rain
2 rain
I 29 ifL.ae fasI9eioYtnoiimc



Example 2

s 1,2 3
where oh.eseroful

Glum
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Example3

s 0,1 N

Pij L if i j O Goesbroke

I if Ii Iain't't
oe N

p if i40N j i.tl wins

0 otherwise

psaitaatgeratrmansition



Stationary Distribution of a DMC

Tj IPtxt j
Long run probability that yourstochastic
process visits state j

It canbe calculatedUsing the equation

Mj E ti Pij
ies

Thismeans we can solve IT IT to get the
stationarydistribution IT

MarkovchainMontecarlo

MCMC Basics
we will start w some proposal 9 O
subsequently update at eachstep t usage 9T o
The way todo this is to simulate from a transition
probability distribution 9T O s Tt Ift I f t i so
that thestandard distribution of the Markovchain
with transitionprobability matrix It is exactlyMoly

Rey tare away IfYOUsamplelong enough eventually
we'll samplefromthePosterior

An Unfortunate take away is thatthe first few
maybe thousand samples couldbe complete garbage
This is takenintoaccountwitha BurnIn parameter which
specifies howmanysamplesshould be tossed out



NOWourgoalis tocomeup with SmartTt's sothat
we get Pffly as our stationary distribution
Threemainalgorithms to dothis
1 Gibbssampler

Mostefficient
Requiresknowingthe conditional distribution
of ft ft 1 whichis rarelyeverknown
will lively neveruse

2 Metropolis Algorithm

2ndmost efficient
Requires a symmetric proposaldistribution
whichwe can alwayscomeupwith
will probablyuse themostoften

3 Metropolis Hastings Algorithm

slowest
requires noinformation

e
generalizes the Metropolis algorithmLt can readilybe used but typically stick w Metropolis

Plo Odly
there is dependence
amongparameters

AValidSymmetricProposal
y
Any normal distribution

J Otl f t t Density of NC t i l WImean0T works

float fb I HaOb 2 If Oblongrape 2


