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Wearegoingtoneedanewversionofwow
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WEARE SOMETIMES

comes from writing SCOPpy (AS YOU HAVENOW SEENIn

P(Hi,Ejn datal MULTIPLIO CONTEXTS), AND WEUSE
i AND] IN THE DENOMINATOR, EVEN

=>Phi, Ej/data) Pldata) THOUGHTHATAND HASNOTHING
OR A IND WAY DOWHTANEN
-Hi,Ej r datal HAVE

&NNP=> P(data(His Ej Pity) PhilEj/data)*altaitj)P(Hitj)



↑
We are not in "God-mode "Yet. WejustIn the numerator

,Mi, S,Mi,and,
NyoNe discrete,havfanyway coveringpothes. . can be whateveryou likes In the

denominator
,
because the sums have to range over

P(Hi, Ej/data)=clataHi,Ej)
P(Hi,tj)

allpossible values ofM andI
,

we must have

&NNP DeMinand
The Multi-Dimensional Continuum of course

,
if
M and I are

continuous
,
the only way this isgoing

to be a precise expression is if
Imaginethat representha chana Not and No are large.

We express
between Mi andMitM and this by writing the denominatoras
Ej represents the chance that a lim Sin
continuous variable O is between
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Often

,
the lower andopper limitsof

integration Mmin,Mmay, Smin
,
and Gmax are either Plu ,6/data)but

infinite or unspecified. In that case
,

we write =datauUthedenominator as

(Si(daqupu,6) Ando SSP(data/e,6)Pm,6) Gad

Also
,
in the numerator

,
we leave the Compare this with Donovan &Mickey

subscripts off, since nowMando Eg . 12010 on p . 100·

# is the exact same exceptthat
canbeanythingsomediscrete they don't have the LM and26
and larger as NH-* andNoth multiplying the numerators·
Then insteadof You can ofcourse cancelthose

off in my equation, butI↑MisGj(data)NGj prefer to keep them aroundbecause
-datafui, they did in the interpretation
&WNpataM of the probability density.

· P(MK,Ge)MLG
we have

Now Iwill cancelQ46 offsince
it is in the numerator on both
sides

,
and we know how to putit

back if we want to resture the
interpretation of the probability density.
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Bayesian Conjugates The version ofBages'Theorem atleft
with Gaussian Data becomes

Pl,(ata)
On the last four pages,

we derived =datau
Plu ,G(data) SSP(data/e,T)PM) dude

Let us remember the=datau,4) goul
SSP(data/e,6)Pm, 6) Gad It is

We did this in the midst of Chapters 10..
Chapter 12 because our likelihoods calledIlogicalpro

as

in Chapter 12 involve two conjugates"
parameters. Our canonical example whose magical property is that
is bacteria survival times: the functional form of the

pim,= posterior (which is the

↑ >standard deviation ofsurvivaltimes product of the likelihoodand&
mean the prior) is the same

time time

survival survival

(but with differentparameters)
#turnoutthatheagea as thefunctional form of
-2 and write the likelihoodas the prior. So that is

Pu=
/z whatweareseeking.
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AndnowIjust have to write the likelihood for in new data points↑, 1

auc
magicalprior down, and then Gaussian anindeeaado the wasty algebra to show the prior isthat it is conjugate to the
Gaussian likelihoodo Withoutfurther ado:
"prior P(M,) =PulPli)
where

pultothsteriorhathe,
wardh

plt)=
This formula for Plu) is the In Jordan's notation the curly N represents
same one that showed up in

a "normal"distribution,
andis what we call a

Chapter 11 for theprior that GaussianThe"Garepresentsgamistribution
Donovan and Mickey have in Eq 11. 8 onp.159

is conjugate to Poisson distributions and that was also in my Bayesian conjugates
handout .

was introduced. and ha Ido not trust these formulas Jordan hasrad students write the coursenotes heposts)Plet alone claim to understand them.
T-med world need to do the derivation myself.

self
.

InMichaelI. Jordan's time whatyou can counton in thishandout is everything
Yetmyhandout for February 8th, 2010, on

yo
up to but not including this lastpage

* of claims.- But ifyou want a serious
p.

6 he says
that if the

challenge, you can verify therest


