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1 X knit N 0,0 o known A 95 CI for
is It 1.961in Let p denote the probability

that an additional observation Xnt will fall in this

interval Is p greater than less than or equal to 0.95

So let Cle III 96ft Since o known let 62 1

W LOG Given X Xn

p P Xn EI Il 96 Tn

P z e guk
E P Z E O II au In

If n l then p 0.95 If 721 then n 0.95



2 Let Xi k Bernoulli p Let TIA Xi
Consider Ho p p and If p p
We have that XinBinomial hip Here we

know E X is a sufficient statistic for p based on the

FactorizationTheorem where Fk Ip glplethlel and

where glple p till p and he Ico xi

Wealso know the distribution of THÉXi has MLR
For pas p i n

gltlp.lytlp
Bill pain t

I pill p
t

hiii I 1
Since O Pi P l É I and If 1 so ftp.lgltlp

is increasing over all possiblevalues of p So the

binomial family has MLR So then by the Karlin

Rubin Theorem the test that will reject H if

i Xk po is theUMP test of its size Since

a Binomial R V is docrete we want to choose a k

such that it is closest to a level a test so



we define k pot to be the integer between O and n
that simultaneously satisfies

Plp Ktp p
1 a If ftp.tli po

n

tPplpsklpolafpt t Eg I pot l p
t

Since k p is a step function with o pal
then k in no decreasing which implies it can

be an upper bound on p Ateach p the

region
acceptance is A t te k p So inverting

the test we get some Pollitt E that

satisfies the equations above So then the

l d upper
confidence bound is k po

This implies C t post k po which

equals Clt p p skies So UH E t

x p TCA Kpl

K tf int p li p'llp1 yet a



3 We are given X knitBernoulli p Consider the hypotheses

Ho p Po versus H p p

The LRT statistic for Y É Xin Binomial p is

Xly
1 Poli p y

ciliary It f
where in Homework 3 exercise Cee we foundthe

MLE of p to be f f So then the acceptance

region is Alr p Hi ok

Alife it Gita
such that k satisfies P YeAlp l d

Then we have that we can invert this to

a confidence set

Cly p Hiii i ak

This l a confidence set depends on I

only through f t I



4 Let Xia tn id N 0,0 where o is known

a Consider Ho 010 vs H O 0 Findingthe
levels acceptance region we have that the

LRT from Homework 5 problems 26 and

held the UMP test that rejectsHo is

I O z En s Int alcceptance region
is A S I O e za n for a level a

test which when inverted yields a 1 a

confidence region Check 4

clot a O Ex zit
Za is upper tail rotation

b Consider A 30 vs H O O The LRT is

the test that rejects Ho when I 0 2 so

the acceptance region would be

Alo ex 0 z.tn
Inverting the acceptance region yields the confidence

set o a O Itza



e Finally iii til't't's it ooo us Hino
From Homework 5 problem 2 c we found

the UMP test to be the test that rejected

Ho if I 001 So the acceptance

region is Alo z En e I O ez n

for a level a test and inverting this yields

a t x Confidence region

C 0 O I za nEO Ex z n O



5 To showthat the quantities in the table are pivots we need

to show their pdfs are independentof their parameters

Let Y tn be rid withpdf fly
Location f x m fly fix fly m

Let X in f x m then Xi Yet µ
So then X M EEXi m II Titu n Y So the

distribution of Y does not depend on M

Scale If f f y fix of oy

Now let Xi X d f f E then Xi oYi
So then I It Eng Inter T So then

the distribution of F does not depend on 6

Location Scale

Finally let X kn Ef tf then X of M

So then It I totem a oy
IIIftp.ttE.loyitml iE.llyitEElyi1f

T
s The distribution of does

not depend on pe or 0 and is a pivotal
quantity



6 Given X tn have CDF

PHH EFFIE
I if xzp

a The PDF would be fx x B E E E Iink
To show f x B is a scale family we mustshow

Ax B f E Here we have by Method of transformation

let y E
f By Ftp BI edu tx1F5BIcouly xt.ooyci

Sosobbing in Effs this shows it is a scale family

b From homework 2 problem 3 b we found the

Mce of B to be pi Xin the max orderstatistic

Using our result from s since fix B is a

scale family with P as the scaling parameter

then It is going to
be our pivot Then our L j

CI rs 95 so y is 0.05 We know jamma

So then let c be the 95th quantile of f

j
o o Pi ee T.LI 1 Y c

I
gamma

fronjpdf
If.fi ImforB ofXiliid



So then c o 05 We know that 0.0s petted
which implies 0.95 P tf se Pf.FI B So

then B B Yoo's is a 95 upper CI fo B

assuming
a is known



7 Let X X be a sequence of n Bernoulli p trials Calculate

a 1 a credible set using conjugatepriorBeetak B

The prior Tl p Batala B So then let EXi Y
where Y Binomial n P Wethenhave

fly p g p'll pin y IEIft p ti p

y
TK p

MK rip p i p
y B i

fly J ftp.pldp ftny p i pl d

1 If p it Jimi jii me t pi d

1191 learn u r
M nta B

Tl ply fly p
fly railing ep pets

i pin mis

So ply Beta y a n y B

Then a 95 credible set for p is

pi B ya n yep E p I Byte n yes I

upper tail notation



8 Let X xniid Exp la where a n 16 KiB

Thlair ndpal e
hi ocxco

So then I Xi Y Gamma n t

flyalais pit y't'd nap I e
tax

p pimp y e x et's

fly Jimmy p e da

y
nt ly ant

e
theld

nipples y i fila na

muffin
Tamara

TIA yap ah I x e
I

Ein
Y J

nt

Ma na X e
the it

So then X ly n Gamma x nt l y t Consider how

2ha Ia mi So then a l a credible set is

X 2 y FIX na X 214 8 Ta na


