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Fisher proved the following for Normal samples
• (n- I)s%z n X:- , EaX'm ,

where S = Efi -55 fxy

• I and 5 are independent (only Normal satisfies this)

• (we know) III. ~ N (oil)

so Is%- n tn - , (t - distributed with degree n -D

Remark : The text in Note 8 contains proofs for the first

two facts when n= 2 .
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when µ was known .



Two teams revisited (unknown T)
-
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Conjugate Prior
a

¥÷:÷"→aeiMr'- Ncp, %)
* Making µ 40 independent does not lead to conjugate

We want to prove posterior has the same form .
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First
,
let's find µ IT, x . . . . xn

f-Gala . . - xn , of a f-(x, - - - x. In , o
') . Flat r

'

)
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? Normal Normal

This is the same setting whereµ is unknow but a known

Mr:* . . - xn - N ,

Mr:X.
. . - xn - N ( noe.tn#..In.)=Nfeion.I)

• f
'

is weighted average of f and I

• N = # observations

• no = #
''observations " in prior .



What about o? Let's start with
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Observe that Ff# In) a flu , ta )
so 50+4%-95-1y n X'↳ + , (Another way of

looking at prior
for T2 )



Let's find 1gal µ ,
x . - -

- X n

f- (f. Ix . - - - xn ,9) a fcx. - - - xn to; a) totaly)
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? Normal x
'

This is similar to the setting where Tunknown butµ known .

ELxi-n5_sojnftf Ip, x. . . .xn ~ X'Koti + n
The X
'

prior ( from previous page)

We showed that the posteriors for MIT and type
have the same form as their corresponding prior .



Let's find the unending posterior for r?
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Posterior for T [ unconditional]
S
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Back to µ .

What's the unconditional prior ?

f-fu) !! k¥-1
e- HAITI dy.

Change of variable : t.no#f5tSo2f2

this :%÷⇒T÷ - '
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We automatically conclude that .

M - P
'
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~ tie in the posterior

finally • • PHEW!
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Reference Priors
-

No = 0 So = o Ko = - I

we get
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What happens if :
Xi lurk N fairy

¥. - x:.

M - Ncp, 24

(semi - conjugate prior )

Skip Last page of Note 8
.


