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LucaDanese I.danere1 campus.uninuib.it

2
In the Gaussianlinearmodel we havethatthe errors are normallydistributed

E NN 0 02
Moreover as a Consequence the y Yu are normally distributed

JINN β β Xi 02























































































Wehavethat y yn ore independent butnot identically distributed
Since we havedistributiveassumptions we con estimate D ββ 02via maximum livelihoodestimation

Bymaximizing thelog livelihoodfunction for O E R o a
we con get the followingmoximun likelihoodestimate forβ andB2

B J B x ̅ and β È
XI x ̅ Yi T

È i x ̅

Since we don'thave IT Xi x ̅ y 7 we more useofthe following
relationship

R ri SI
0.984

4

Sxy V97 pyt4357 13313 Sx Init

Σ XI x ̅ Yi Y Syy R 133.43 14 1868 05

Henie
1868.05

16.386
4

β I β x ̅ 95.786 16.386 6 7.532

Thus the estimatedmodel is

9 β β i 2.532 16.386 1























































































22

TheunbiasedestimateS'of02 conbecomputedbyusing

5 27
Using the decomposition we know

SST SSR SSE

whee SST y 7 and R SII
Then we have

SSR SST R2 31108.357 0.984 30610623

SSE SST SSR 31108357 30610.623 497.734
and finally we con compute

52 497.734

14 2
41.478

We con test the goodnessoffitofthemodel withthefollowing test

Ho R O

4 riso
where the teststatistic is

F
SSR IL
SSE n 2

737.999

Thep value is

2º P F 737999 3.81 10 0.05

we resectHo R 0 Themodel has a goodfit























































































23
TÈ 4.014 Talpa 0.604

β
Ho β 0

H β o β 0 one sidedtest

Igf two sidedtest because Ha B 70 Wehavethefollowingtest

Efp tre 2 where t 0.63

Thepvalue is

2º P Tn E 2 P Tn 0.631 20.5399 0.05

we don'trejectthehypothesisthatβ isnotsignificant

B2
Ho B 0

Hi B O

Here we havethe same procedure
B2 16386

Ve 0.604
27.129

The p value is

P Tn E 1 2 P T 27.129 2 1.9 10 c 0.05

we rejectthe hypothesis that β is notsignificant























































































2 4

Given the resultofthetest in 72 we could avoidthetestforBa in 7.3In caseof a simple linearmodel infacttestingR o andB2 0 is the
same

5























































































3 1

216 0 05
2498

β Ho Bi O
H B 0

t
È

re
2.2

p value

2º P IT It 1 2 P T 2 16 0.05

far 1 significancelevelwedon'trejectHo
fa DoisignificancelevelwerejectHo

β2

SE B NÉ 19.46

7 79
2.498

3 2

To evaluatethegoodnessoffit we conuse the F test

We have the following test statistic

F S Fin 2























































































To find fobs we need to computeSSRand SSE

SSE n 2 52 13 4183 22746.7357

SST
SSE

1 R2
22746.7357

0.177
128512634

SSR SST SSE 128512.6311 227467357 1057658954

Henie
105765.8954È

22746.7357 152
60.446

andthepadre is

2º P Fi 13 60.446 3 05 10 0.01

we reject Ho R o foranysignificancelevels

3 3

1 ti

We can observe that the residualsarenotcenteredaround o whiletheir
averageshouldbeO

Theplotsuggest a systematicbehaviour a relationshipamong theresideds

Byincludingtransformationsofthecovarideswe cansolvethis issue




























































41
With the assumptionofnormalityforthe regression error term alsordinaryleastsquare estimatescorrespond to ML maximum likelihood
estimates

β β 7.4

β p 0.48

4 2

Inference on β

Ho β 0

H p
it is a two sided test

T È tu 2

4º se vaghe se























































































Since we know that
Woe B1

3.43 we congetVoi B by

Voi Bi
In we get this estimate with 52

È

5 È 3.7163

Then we have

74ti 37113.34T
2.0726

We con compute the p vale

2º Pro Itn a ti 2 P Tn 2.0726

0 0425 0.05

we resect Ho β 0

Inference on B2

Ho B2
4 β

ti
0.48

V76.7.07
0.944

compute the pvalue

2º P IT I t 2 P To 0.944

1 0.35
wecannotresectHo β 0 foranysignificancelevels























































































Inference on R

Waggon use the followingequations tocomputeSSEandSSRand then

We know that

Vor Ba

È Hi x ̅ a n

Then we have that
Va Pia

02 È 0.07

LimupiPiliathoth etionshipamongthe t testand F test onlyfor

E fobs β2
vale s L

Sr

EILEEN si

È Y 5 n 22

Va Pia

a È Va B
n

estimate

È ii s
né
n 2























































































nF n 54 In
n s βaBri ma n

0.48 0.07 3.291

f 3.291
22360

0 885

compute the p value

2035 P F so 0.885 0.3506 we cannotrejectHo R O

Finally we con alsofind SST

SST SSE SSR 3.29 223 226 291

































0.0014

P Fi 80 10.21 0.0014 we conrejectHo R o

f 10.21
SSR1ª

se
SSE 3582 28126.15

SSE n 2

3589.6

SST 3589.6 28126.15 31715.75



B
3.19Be

Inference on theconstant

ti 0.82 III SE BI TÈ 15.4878

Nbs P Too 0.821 28 To C 0.82 0.41

we cannotresectHo β 0

Inference on β2

2º 0.002 2 P Too 9º
We need to look onthetablefa too0.00 because

9ᵗʰ P To 9ᵗʰ 0.001

TIE
P Too 9ᵗʰ 0.99

Imitate



80 0.001 3.195

1 4 0.999

trap i
TIE

T EH
SÉ Pz

19.3

3.195
6.04


