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1 X kn Nlm 02 Compare CI's form assuming
a G known

A i d CI for me when 6 is known is

1 a PLUM Ein Llnl

Plz II a za
P X z Me Itza Tn

So the shortest t x I for pets

X z Itza n from

b When 6 unknown we estimate G with 5

A i d CI for me when 6 is known is

l X P Ulu IsTÉcz
Pivotalquantityfrom
in class slides follows
a ta i

Pftasan I train i

P I ta In Mi It than.tn

So the shortest t a CI for M is o unknown

K tan In It than.tn
COMPARE
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2 X kn are independent with pdfs

f x Q exp it x Iga ok exp x Oil Iain x

a To find a sufficient statistic for 0 we can write

the joint polf of the sample

f Elo exp EK Oil ICE MI notice
how I diriSo then f 10 g 101k

where bei

gfs lol e Ico.nl
ht é

So then Th It is sufficient for 0 by the
Factorization Theorem

b Since I does not depend on Q

The pdf of Xe is Efx ne
0
Icona Xin Now

consider the transformation Y Since O is a

location parameter the pivotal quantity will be

z Y E 0 iz Xi O

So then Efinietde é IIE
nia dog1 E a log l E



and

I JI nie é
it

e
nib

nib dog b Inlog El

Hence the pivotal interval by the pivot method would

be Q Yt dog E O Y titlogl El So the l a

confidence interval is

Y Edge Yt eagle El

This density is



3 Consider 4 knitPoisson X Consider the test

Ho to X and Ha X to Now findingthe UMA

we must find the UMP level x test

First we have that the joint pdf of 1 is flax IT Ie

Atent 214kcal where g Elt É e andhe I
I

By the factorization theorem EX is sufficientfor4

Now consider Oct X o where tie R i i t 2

Then g't texp
glad

Since this is an increasing function of t then the

poisson family has MLR So by the Karlin

RubinTheorem the test that rejects
Ho if and

only if É Xi t sky is a UMP level a test

where loft satisfies x Px tekla I t t

So the acceptance region of
this test is

Aft t t kit Since t Poisson nd

we can choose k to such that k to Poisson
a

So then by the Gamma Poisson relationship
as pltzklt.la P WI2nt where W Gamma 2 2



Inverting this we get the Confidence
region

2 S



4 Given X knit Exp t and we havethat

t a B pipa 1 e I o c too
Then inhomework6 we found the l a credible set A satisfying

P XeA y Italy da
which is

A X 2 y B X2 na t 214 B Ta na

We foundthe posteriordensity to be

TI X y
ly B y e

ale p
TK ntl

which implies X yn Gamma a ntl y p This is
a unimodal density so we can apply corollary
9.3.10 in Casella Berger So then the HPD

region
is the region that satisfies

1 a fi altlulat
which in homework 6 we found as A

X 2 y B X2 na t 214 B Ta na



5 We need to find a 1 x Bayes HPD for 0 based

on s using the prior o IG x B

o ppl pa olya exp p
0202 0

We have that

T 52162 451647 o
m s

Since s o Xin with sample size n then we havethat

Tfs o a pain inexp z an exp plo

G last exp
n 1 s

20 pot

so s o I x z Is't pl
Result also found in homework 2 Cela
This distribution is unimodal so then we can

apply Corollary 9.3.10 where the Bayes APD is

given by
E o o 10454 064

such that o a U o b satisfies

Ja T o 5 do l x
So then we want Tlals Tl ib s2 which implies

E o aka exp Isa B'a o's in exp 15 t

is a Bayes HPD credible set for 02



6 X N µ o o known n t Thenwe define the lossfunction

Qe bLength C Iet I lol

a To find the Riskfunction you must find the

expectation of C G Let Ctx Ex cop co

ELIM.cl BECKtool K COD ELIN
b aco P x co c M ext co

baco pl c c c e

baco pl c e z cc

b To find RIM c we have

RIM c É baco off Édz
byFundamental
Tnn of calculus 2120 É Im are

c Suppose b o
ya

Then

RIM c 2b Ea E É E i e
É

where Ea so and oc é s I f c So then t c
the derivative is positive and hence maximized
where it is maximized i.e O as Rlmc 0 c o



This implies that the best interval estimator is

the point estimate if the variance
is sufficiently

small
d To minimize the risk we set R µ c 0

Suppose bot yet Then Rl me is not

strictly positive across c 0 and so the value

of c that minimizes pic is derived as

O GRIM 2b ÉÉ
boy's e

dog bot E
C 1 2loglbo.tt

To show this is a minimum

02
I R M C fate which is strictly

negative across c O So the c that

minimize


