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1 Given X In it N pl 0 where ye is knownandOunknown We are

alsogiven TH EHi m is a sufficient statisticfor 0 Also the probabilis

density function for TCI is g Tk o migrant exp t 20 or

inotherwords T gamma I 20 Lastly the MLE for O is É I

a For Goen 0 we consider the hypotheses

Ho 010 vs H O 0

i To derive the LRT we first find the LRTstatistic

Since o O 010 is a set the restricted
MLE to derive XI will depend on if 0 is

above or below the true MLE So then let
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So the LRT is the test that rejects it for
I X Else such that CEO I



Likelihod Ratio Test Statistic for
Upper−Tailed Test on Variance of Normal Distribution

Figure 1: Axes for graph of likelihood ratio test statistic.
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iii So to find the Ump test we can apply the Karlin

Rubin theorem if we show that g
T 110 has monoto

likelihood ratio MLR So then let 0 and 0 be

elements of the parameter space such that Oz 0

Then we have that

Illa t exp t 2qglt1021
t exp t 20git10 I
exp 4 I

which is monotone over the parameter space
therefore the gamma I 20 family has MLR

So by the KarlinRubinTheoremgiven suffificient

statistic TL II x N whose distribution has

monotone likelihood ratio the UMA x level test is
the test that rejects H if TH KO where

K satisfies P T KO a We know that
o

T gamma 2,201 E In since we presume

H So then k satisfies B I K L and is

the x quantile of the Xin distribution So then
thirtejection region fo this x level Ump test is

E THI Xin.at



Power Function for Upper−Tailed
Test on Variance of Normal Distribution

Figure 2: Axes for graph of power function.
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Iv The powerfunction is the probability
of rejecting

the null hypothesis over the parameter space
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Vi To find a valid p value we must find apvalue

such that for every OE 8 and every
xE 0 I

then P pls s 2 IN Let the p value be defined

as pie P TK X O P II X

By definition this p value is a valid p value

because the X a quantile satisfies pls x

so P PK a ex So ph Pl X

is a valid p value

b To find the UMA most accurate lower

confidence bound for Q we can invert the

acceptance region for the x level UMPtest

From the x level Ump test in Ilalliiil we

have that the acceptance region is

AKI THEN O

Inverting this acceptance region yields
the l X

confidence set o 0 0 14
So the l x UMA confidencebound for 0 is Tal

Xin



2 Given X knit N 0,04 o known Also let

On NIMT which implies O I N EEE ng o

a Considering the hypotheses Ho 010 us Hi 0

The bayesian test is the test that would rejectH
if

PIO Ooh ht
So then if

I o Ide ta

then Ho is rejected

b To find the 1 a Bayesian HPD for 0 we

define two values as the endpoints of our

credible set Q Q that satisfy

1 x dÉTCOLEldO

Since our posterior is normal it is unimodal

which implies if alt Thou let then
the set o 0u is the HPD credible set
for 0



consider the transfinite 5 18 11 N EEE E o

we can then write

one
ÉÉ one qg nee mo ne o E 04am n N o l

E o

which imples Qe Qu would need to be standard normal

quartiles zig Zay respectively upper tail notation

So then we can write the 1 a credible set as

0 net e 040th Oc net e o Otu
6222 6222

c If a posterior distribution is symmetric about its

mean then a HPD and equal tail credible set are

the same set for a given problem
If a posterior

distribution is skewed however then the HPD

finds the interval with the HPD where

QE TICO II which does not guarantee

equal area beyond the tails whereas the

the equal tail credible set imposes a restriction

that the area under Ole beyond either ends

of the interval must be equal


