
Topic 1 Principles for statistical Inference - Problems Class .

Er If , a)

Strong likelihood pringle .

If 4 , fe two mperimmkfx.la, I d) = clue ,adf.ae/azla) for all 0 then

Ev If , , g) = Er (Ez , "2) .

Nda
. if 4=9 . t.hn f× la , I a) = clan ,adf.biz/a)Lxld;xi)=clxi,xz)Lxl0;az)

⇒ Lx to ;x, I

↳,

= """ " I

SLP ⇒ Er 19 ,g) = Er If ,xD .

i.e. Er 19 , a) should depend on f , × only through 1×10 ; x) .

This is a function of 0 for fixed x.This
,
if
your

method of inference depends
on values of a c-X other than those

you
have absurd

you
will violate the SLP

.

Whit is the principle suymj ?

Suppose fxlx I a) = I ↳g) fx ly 10) for observed a
,y .

it ↳ 102 ; a) = 2 4 19 ; a) An
↳ 102 ; y

) = 2 Lx 14 ; y
)

and so
it doesn't matter whetherI done x or

y
.



Example ( Berger and Wolpert 11988) - Example 10) .

Consider two enperimmts : A = 11,2
,
33 and 0=90,13 .

{ , Ez constructed over
the same ① .

{
' fqlx.la.is/o.'go.oT?

f-×, la , 10=1
) 0 - 09 0.055 0 . 855

{a -

f×
,
by 10=0) 0.26 0.73 0.01

f-×, Ixz 10=1 ) 0.026 0.803 0.171

If I observe a
,
=/ = az

.

Lx
,

10
;
1) = f×

, 11101=0.911%3+0.09 go. , }

= 0-91 I go.org + +0
-④ go- 13 )

Lxz 10 ; 1) = fxz (1/0)=0.26 Iga 3+0.026 go.io )
= 0.26 II go 3 +

0 - I goes 13 )
-

function of Q
.

I have ↳ 10 ;D - ill , 1)↳ 10 ;D and so if the SLP is asserted
then
Er ( E. , 1) = Er 14 , 1) .

Consider Ho : 0=0 versus Hi. 0=1

Accept to if I observe x-D and njut otherwise .



involving values atX which arenot observed .

-

In f , PIRged-H.lt/otme.fx , 1210=0) + f×
,

1310=0)
- 0 , I

P I Accept to IH , time) =f× , 11 I 0=1 ) = 0.09 .

In {z P lthjut to IH . time) = f×
,
1210=0) + f×

,
1310=0)

= 0 - 74

P IAccept to IH , time) = 0 . 026
.

The classicist would report very bitterest information from each impairment, heading to a
violation of the SLP.

Example 2 : Bernoulli kids , parameter 0 .
I 0 is the probability of a success) .

{ , : carry
out n kids and ht X dude the total number f- successes

X 1 Or Bin In
,
d)

fixed trials
,

count smash fx bit a) =/ ;)
a
" A - d)
""

x- 0,4 . ,n

{ : count the total numb Y d- trials
up

to and including the rthsnius.sn
.

YI On NBin Ir
,

d)

fixed successes
,

count themind.
' '" I? ) or "

- a)'
"

ys
r
,
rtb . - .

Think about these as having different stopping rules .

binomial : always take the neat observation (Bernoulli trial) until n . 12

negative- binomial : always take the rent observation Bernoulli trial) until I've
seen three successes

.



Suppose we observe x - r = 3 and
y=n

= 12
.

In both cases
,
I've seen the same number of successes

,

3
,
in the

same number d-
kids

,

12
.

a)
.

Consider to : 0 = I versus H
,

: 0 a I.

% : small values of a suggest H , rather than Ho
.

{z : large inks of
y suggest H

,
rather than Ho

.

.

Consider P IXE 310 - E) = ,%
. (1) (f)

"

=

}o% = 0.0730
.

IP1Y = 12 I d- f) = I - PIYell 10=1)
= ' - £3 Is;) ftp..jo#=o.os2t .

Let Er ( I
, ,
a) be significance test at 5% .

Then we would Not ry.at
as 0 - 0730 > 0 - 05

If Ev 192 , g) be significance last of 5% Item
we would Ho as

0 . 0327 a 0.05 .

Inference using p -value depends on the stopping rule.

As SLP → SRP then we also him a strong violation of the SLP
.

1×1×10 - (B) a'll
- a)

9

a 041 - a)9

ti ly I a) = (g)
a
'
Ii - a) 9 × a 31 , - a)

g
as functions of 0



b)
. Jeffreys prior is a noninformative prior Iantomalic.

a-
×
6) a ✓II.

expectation calculated

✓ using £410)
L ie. assuming

Q is

when 1×10) = - E 1¥, log ↳ lake) 10) known

Fisher Information .

All n Bin In
,
d)

⇒ log fx bit a) = by (g) + a log Qt In - a) log It - a)

¥ ↳ 4kW =
-

Ix IQ1 = EII-lai-ln-EIYII.at
=

ng
-

÷o
=

aITa

Th Jdtnys prior for His % qfaci.AT a a II.at
"

i. e.
On Beta th

,

'k)
.

I can ululate the Jeffreys prior for the negative binomial;£
In this am

, Iy IN =

§
+ E-r

( I - d)
2

= + arg.aii.at



-
The Jetty prior for Y is no

,

I a)%e,
• 0

- '

Ii - a)
%

This is the improper Beta 10,
'k)

.

Prior prop likelihood Posterior

¥ Bilal'h
,

"2) a
" Ii - a)

""

Beta l 'ktx
,

'htn -a)
Beta 10,14) or 11 - a)sir Btalr

, hey - r) .

It x- r =3 and
y=n

-12 Am :

Ola n Beta 1%
,

'%) and 01g nBtal3,
'%)

.

This
,

the posteriors on DIFFERENT . Jeffrey, prior will violate the SRP
and SLP .

The Jeffreys prior depends on the FORM of the data and so utilises
values of the sample space which are not observed .

(iii) In a proper Bayesian analysis , the prior distribution for 0 should
be the same in BOTH models

e.g.
On Betula

,
B) in both cases hab to

%; :L:
Sums failures

and so when x=r and
y=n

Am Alan Betulaxx
,
13th -a)

a ly ~ Bit laxx , 13in - x)
This

,
inferences drawn on the posterior will be the same

.


