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1) BaYesion Stak o¢ mind
¢ Main idea: UPdate Prior betets with dota.

4 INall StatishicS, wWe aim +o0 mode| an
QVent or occurfence +wat i uncertain.

« Uncertainty is whod Leads 4o ouy use of
Probasi lity model§ of distsibutions.

Examewe: DR-buading Code

WC wWWte a Scriet and wowt 40 Know 4ve
fikeWhood 4were it a bug in i+.

- UnCertainevent: bug or not

- Pffor: T WoWw how Oten 1 have & bug
e Cirly in ol 0CC My previous
A: Sciek WS a bug

SCLPLS,
(3R Says 0.99 Pygh 0¢ bug
P(A) = 0.99 he (‘-R?ss* ’cime\v

~-data: 1esk carfeny Scriet on Y exomele)

$CA\A,0) X: % of Mime§ we aet an erer/ bug
~ Pos\eriyr belteg: Qixeea %\:f Suéﬁ&! !m on

am ' (
PeALY) ?’Nut\;%e\\'hood m,":ode W.{J

Pavesion nterence mawel big ufe o¢
conditioing and Baves' fale .



PCRIXY = ROAY R o gy
[P (X)
= F(XIA,B) P(A)

Poior bewetS "+ data —> Postevior beliets
L{C)) ¢ (X\n,0)

A~ ern (0.qq)

FOXLA,0) = data Jeneroting density Sor +ve # of
times we howe A fuccess (no bugs) given
duy Prior be\RES. (Binomial (3,0))

©: Tre drobobility of Wouing no bugs. :
(Unwnown ot We Can guess usingour Prior Delioes )

PCALX) : Posierior divibutio n 0f Waving a bug in our
SCxift given our new ruwns,

S ¢ ayesian | 1§ Complelely dowe US;
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72) TO gex Ahot, we SPecicy (hoPefauly natufal )
) a«e\s 40 OUT Prior \fesnm ond datg generoding
Otess ‘

3) Posierlor distribution) Ofen cannot be wsitten
down in an ujeab\@ form.
4 This fequires us +o use simulotion Erom e Peyierior
(which we cando ufind Meine) ,



DD TE SUN JUST BXPLODE?

(TS NEGHT, 50 WERE NOT SURE)

1) BAYES VS. Frequonkist (“Jee's Stats)

ConStdey QuY “bugin 4l code " event A,

Frequentist perspeckue: ™ likeliweod our Code s
a buq 1S +he*long-ran Lrequenty
ot hmcs wWe Wove o Dug inour
COde That S, we imogine we
&‘c Un an {ngs Mle % o¢ rcnptj
Prob. 0t a bug s ne
ﬂotoﬁ\on ot 4imes we hod q
bug in Mefe Scriets,

Bayesian Pevspeckive: Liwelhood our (ode Was a bouq is
an uedaied belee (nour pPror
knouned §Q um\g new data. v i
afe, weuedaie our Prig+ Prob o¢ 0.a9
using densis °3 deélcribing 3 Successes
0¢ cuffi@nt cod@ . LCadS 4o " Postefior

betieg ?,



FreauentistS: data— 9%/i00 wad bugs becore
9/3 have bugs now
Prob ot bug: Y93

P(AY) & EXIR,0) * PCA)

St Ny g

weight 0¢  welqwnt ot
daka Prior HeWees

Notes: 1) &*.,'P“Jfg ;io*q“\fcomes ::t}il%b\%& our
J S GT6 *wathed . Tn
e Orobabs Whes nverge 4o efewem{'t( beless .

1) With \ittle data, our priv ¢ Ouweights our
MSight Cromn data.
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3) Bovesian) modeling & ingerence

EXameie: Chande in ¥exting behavipe.

What 1§ 4he Chanae Poink
i MeaN texty Te(ecved in sur datq?

Counmts of +exxs recived €ach day (C.)
Ci ~ Poisson()\)
A= MRON AUMbEr 0§ Ounts

A Chonge in & of texty imeWes there (Sa time
T s0o that A= ’H, te?
%hz, L2
Pecity a distsibution Cor v
%ﬂu\w?e\ev(g o “dqh generating

RI0CeSs . Heve, +wis MeanS having
P“Q‘S Gof )«. ond )‘.
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* NoN-Neagk N
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(] h ‘
S a gz\sq t‘:?os () S\‘tc:‘r‘\' k‘l Nee EX('C“

C wyperparameter

AlSo need Prigr for When He thanae occurg (ie.7)
T ~ DiswelR Unitorm (1,30) [andays are equaly heely ]



x Magital MCMC

Tt aloWS US 4o Simylate Crom the PoSteytor
distribtsong Lor

@('C\Q,u,)n,?\l) ond
PCAMLE u,)

whith 9ives ul dicibuton§ Cot each,

WE (an Anen SIMPLIEY ouY £indinds by Summari2ing
R distributiony Using {he meg i, median, or mog+
Ikely value.
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