









































































































Thursday
Date TuesdayJanuary 31 2019

mmmmmm.mn
Announcements

Nextweek 1 Exam onThursday 330 530
Multiple choice or fill in the blank
covers ch i t 2 in 600ktmathinsights

i

2 Oo 355
HWduetonight

murmur www

3 peoplehave thesamebirthday
in session 1

Aug28 Maud Tiangi Jialiang
PS James birthday is on Aug25

Chapter 2
keyconcepts 1 Working w PyMC

variable relationships
stochastic vs deterministic
specifying a Bayesianmodel
posteriorinferenceviasimulation

2 Applications ofBayesian Modeling
Bayesian Alb testing
Bayesiantruthserum aka privacyAlgorithm
theChallenger










































































































3 Goodness of fit
Ameanstovalidate amodel viasimulation

Distributionsdiscussed Bin nip
Normal M T2

1 Working with PyMC
Example Text messages

Date Ci countofincomingmessages onday i
Ci n PolX

meancount
butalsothevariance specifictothis

distribution

Brier DOwe knowanythingabout it
Bayesianwayofthinking yes
frequentist way of thinking No

i X X t L T
iz t z z

t T is apointchange

webelieve there is achangepoint
ii Xj n Expla
Reasoning X 0 andcontinous value

iii 4 no furtherinsights settobeafixed
number

7 couldbeanyday 1 T nDunif l l 70










































































































Posterior Where is changepoint
IPC71 E d t

data
What was themean of texts
before and after
1pct I T E d

Puttingitaitogether

Ci n Pol x
X Xi t it

42 t 37
Xj Exp a
y Dunif 0,70

If we want to know 7
deterministic a Parent Variable to a iz

I l
stochastic T X iz Childrenvariables of x

x
x deterministic

I
C








            🥊 Stochastic vs Deterministic
Stochastic variables are random thereare probabilities

associated w eachof its
possible values

Deterministic variables are fixednumbers

Example Comparison

X a Exp a
X y2

Now we know a 0.5
In case Xfollows a distributionwhere
we must Sample Stochastic
In X 0.52 deterministic

The random1 function Samplefromthedistribution
specified

Say we havePosteriorvalues for X and Az callthem lambda 1
and lambda 2

I want to know what is1 2 X I
whatisthemagnitudeoftheaveragechange
Ans Drawonesamplefromeachdistribution
taketheirdifferencethentheabsolutevalue
Do it manytimes

keypointfor exam p
In pseudocode



for i 1 10000
diff i abs lambda2 random l lambda 1 randomD

end
posterior for 142 xit isdiff
Powerful Mathematicallywould be hardtocompute
So with posteriors of variable1 i and u wecaneasilyobtain a posterior for anyfunction zf bysampling

simplecase
1 Julia independence

post for X PCX IE 9172,71
post for 12 PC1211,4 Xi 7
Hai If youknowthedependence youonly

need tosample fromone

Quickview

Ci n Polt
specify dI I maybeusingdata

x I'z v d

Xj Expos XjrExp a
whereis E
d

weneeddatato
answer thisquestion



Nice view d
r s

r
Xi X2

y needdatad
to estimate

why is he stochastic
I DUNif l l 20
IP TI Xi Az d E
T doesn't depend on ki iz CEt'stheotherway around
PCne la E PCT E
PCdi ta l T n E

Forsimulation eachvariableonlyneeds itsparentsvariables
For estimation wealsoneeddata

2 Bayesian Modeling 1 Applications

BIGQUESTION Whatunderlying process gaverise
to our observeddata
1 Whatmodel is a goodmodel for the
observeddata
This is datageneratingdistribution

2 Doesthemodelin haveparameters
IProbably if usingastatmodel



y

4 If SO doweknowanythingabouthow
thoseparameters were generated

Priormodel Ifno followfrequentistpointofview
3 Doesthemodelin have Parameters

Probably

403 Do we knowanythingaboutthem

Yes Q3 No
so

Parameter Choosepriorfor Specifya value for
oftheprior hyperparameter the hyperparameters

1Hierarchical Potentiallyusedata
Bayesmodel todo so

Nexttime Examples Challenger t truthserum
Goodness of fit
Talkabouttheexam solvequestions


