
Normal - Normal
-

Given
: Xi ly n Nfu,r7 i. i. d

M - Nlp , E) ( prior)

then : ul x . . .
.,xn mix - N (P%÷I÷ , III.)

where I = ÷,ni/n (average) (
posterior form

Etf



ApplicakontoadaoicalProbkm mfwe:ng!tpMyGiven : Kilmer N (Ma , Tn) n ii. d samples

Lit My ~ N (My , Ny) m i
- id samples

Decide if µn=µy . Classical approach : construct 2- = £-57
Hn 't @Im

what do we know ?

In N(Mn , ox's) jnN(My , Em ) E -g- NN(Ma-My , txt Egm )
[linear combination]

z = E-J-CMn-MYJF.EE ~ NBD
m



If Mn =My ⇒ Mn -My = o , and

si - I
2- =
-

tag
~ N lo, D

" E C- HD

called P-value

If P-value is small, reject that µn=My
( because 2- is not likely to show up

either too small or too big )

Note : Praline is not Plan -_My)



Bayesian approach
-

un la - N ( mi , vi)
My Ig n N ( me , vi )

Mn -My l ni , j r N (mi -ma , Vitti)
- -

m v2

we have the density of un-My conditioned on Je and I .

For instance
, we can find P(Mn -my > b limy) = OI (MII)

This is now a little more informative since we can choose

b as the threshold for what it means Mn#My .



Another way to look at this is to make 22-200

in Mr N(p, 24 .
Then _N_~_-=

Mn II - N(E , a% ) [same result as above]

My Ig r N ( g- , ow

Mn- My lay - N (ni -I , Ty + Mgm)
T =

Plan -My > blag ) = ELMI) -- to (?h%)
when b=o

, P Gen >My lait) -- Io (!±?m) - Iott)



Recall
,
I defined P-value as OIL- HI) .

P (Mn>my Iz ,g) = {
I - P-value z > o

IO(Z) Rualue 2- so

Intercom Rnalue small and zzo ⇒ Plan>My lag) high
P-value small and Zao⇒ Play>Mala ,j ) high
P-value moderate ⇒ Plan> My lot ,j )

P (My >Mala,g)
not high

Better interpretation of What P-value is .



zzo
Drake -

- Eff IH)

¥z#OH - I - Rahe

2- so

µH=P-value

if



What does this all mean ?
-

• Bayesian approach offers a more general framework
and with a special choice for the prior, it
boils down to the classical approach .

"

• This choice of prior is usually improper . We call

it referee prior, because it brings us back

↳ * non- Bayesian setting

• Another advantage of the Bayesian approach is that
we can

"
mix " priors . ( " not sure ")



Mixedprior "Mixed feelings "

Assume prior is flat = ight 9h10)
- - ra
prior I prior z
-

where dtf=l .

Obser If do = flag tph do

= a)got dat f) ha-HA = at p =L .

glam>

heard-m> Hold



f- false) Halo) fight ph CoD=-

Ffa)

= a f-Calo)glo)
¥

t fflat)
Ffa)

Now f-Calo)gHJ= gfotrggfse) -- g A-In) )#A)gotta
similarly ffalathca) = hcotxfffatothcotdo

f-Cota) = ×ffkffLgHH# gang + ffffatothtodah peg
f- Coy

= age) g A-In) t flash Cola)

where Hast feat I and aptly = g- Sfkl9gtA#SAHA hada



Example : n fu - N(mi)
M - 0.5 Nfo, l) + 0.5N(0,2)

• if Mr N(oil) then M Inn N(Zz , I )

• if µ ~ Nco,2) then plan N(2¥ , E)

Assume we are observing N- o , then

µIx=o is a mixture of NGif) and Nco,z)

what's the exact mixture ?

guff = e-EDM-aag.pe#
Stare - E . #Ee

- Eau



No, e- ME die too

-
ie

pyo,
= and ftp.ezadu-ra
1¥ e- IT, µ

-o

= r÷I . ¥
.

.

'
⇒

e- Then
.

Not = TZU - Hot) ⇒ No) -E-
- Itr
plot

pcoj=¥


