




















































































EXERCISE 1 SIMPLELINEARMODEL AND SIMPLE GAUSSIAN LINEARMODEL

22ⁿᵈOctober2024
LucaDanese l.donese1 compus.unimib.it

foranyquestionscontactme

Schedule

1 22 10 2024 12.45 15.15 6 3.12.2024 12.45 15.15

2 29 10 2024 12.45 15.15 7 5.12.2024 11.50 13.45
3 5 U 2024 12 45 15.15 8 10.122024 12.45 15.15

4 19 U 2024 12.45 15.15
Checkoutthewebpageofthecourse5 26 U 2024 12.45 15.15 foranychanges























































































1 1

Thesimple linearmodelforvariables x y hasthefollowingform

9 BatBaxi Ei i 1 11

where β Bs ore the coefficients sistematiccomponent and Ei is the
era termi stochasticcomponent

We should more thefollowingassumptions inorder to definethemodel
ASSUMPTIONS on theindependentvariables

1 Xi in fixedand non stochastic
2 the i's cannotbeequal samplevariance 0

ASSUMPTIONS on the stochastic components
1 IE E O I 1 U ABSENCEOFSYSTEMATICERROR

2 Voi Ei 8 O I 1 4 HOMOSCHEDASTICITY OFTHEERRORS

3 Cov Ei E 0 if I ERRORSARENOTCORRELATED

Lewww.IIisgti.matepiadbzissuchawoythatthesunofsquared residuals

SIBI B Èe È19 I Fi 9 B B Xi

β È arguin S β Bz LEASTSQUAREESTIMATE

β B ER of Bi Bz

The least square estimate of β Bz is

B J B x ̅

B XI x ̅ Y J
B1B2 TRUEPARAM

β β2 ESTIMATE

i
XI F 2

B B2 ESTIMATOR























































































153.7 156.7 173.5 157 161.8 140.7 179.8 150.9 154.4 162.3 166.6
igg.gg

11

y
163lt 159.5 169.4 158.0 164.3 150 1703 158.9 161.5 160.8 160.6

gg
11

ÈXIX 284335

ÈXi 281941

Non we con estimate β and B2

284335 11 159.76 161.49
0 45473

281941 4 159.76

β 16149 0.45473 159.76 88.842

5 88842 0.45473 Ti

1

Ii p B i
8842 0.45473 153.7 158.734 Ds 11 417 4 159.052

I 160.098 152.823 4 162.645

43 167.738 I 7 170602 In 164.6

44 160.235 9 157.461
























1 3

è Yi Ji ESTIMATEOFRESIDUALI

è 163 1 158734 4.366 2.823 è 4
è 0 598 è7 0.302

è 1.662 è 1.439

è4 2.235 èg 2.448

è5 1.883 è 1.849

Togetan estimate È of52we usethefollowingestimator

s TI È Y B B P
UNBIASEDestin
fa 02 Bigggestimata

12 66207 7.36



Weneed to get on estimate for ver B and va B

5Par Ba
µ xp

47
0

0.0063

x ̅voi B 52 1 7.36 ÉÈ 160.9582

Sst y J 306.8091

SSR J 240.5676

SSE È 9 I 66.24151

Tocheck ifthe numbers arecorrectwecan see if SST SSE SSR
Thecoefficient R is the proportionofvariabilityofthedependentvariahlethat is predictedby the coveriate

R 1 FI 0.7841

Themodelexplains78 ofthetotalvariabilityofy
The correlation coefficient measures the strengthofthe linea relationshipbetween two variables

Mxy È



We need tocomputethefollowing quantities

Sly È Yi 9 30 68092

5 È XI x ̅ 47 2005

Sx È Xi x ̅ Y Y 53.0984

so we have

Mxy
53.0984

8097 IE
0.88549

In the simple lineamodel R re infact0.88549 0.7841

1 5

Given theabove two variables wecondefinethe SIMPLEGAUSSIANLINEARMODEL in
thefollowingmoy

Y Be Baxit Ei i D

where EINN 0,5
TheSIMPLEGAUSSIANLINEARMODEL isbased onthefollowingassumptions

1 Absenceofsystemati era E E 0 a

2 Homoschedasticityoftheerrors Va Ei i

3 Uncorrelatederrors Cou Ei Ex o i k

4 Gaussiondistributionoftheerrors
Attoughthe assumptions are similar tothe oneofthesimple lineamodel thesimplegaussion lineamodelrequiresthattheerrors are normallydistributed
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To test thestatistical hypothesis weneed a pivotalquantityfarβ2
a pivotalquantity is a transformationofthe data adRemI
oftheparameter whosedistributiondoesnotdependontheparameter hence it iscompletely known

Fa parameterβ weconsiderthefollowingpivotalquantity

B2 B MiN o a where BarN Ba Va BL
VI i

YukgPIÙ ÈL'i x ̅ so itincludes or thatis unknown we usethe

Val B2 52 E I x ̅
andthen we get the followingpitataquantity

Ti_BÉE
tn.itb Ba 1

vanità
7069

We computethe pudue

2º Pro Ita It 1 µ1Pro Ta ti ProIta testi ET
I



O2Pro Ta 7069

1 2 1.10 5
Since isbelowany
conventionalsignificance O 0
level 0.1 0.05 0 01 we
REJECTthe nullhypothesis

A
If α 0.075

ti

far0.1 weREJECTHo

IIJIMA.IE

YxitheithIn sttuMos ateganetterartinenhithe themodeldoesnot

We have the followingteststatistic

F
1

In 2 Fa ma

Lobs
0.79
2 0.79

9 347528

α Pro F Jobs

Pro F 34.7528

Lxii

1.10 5



Since α is below theconventional significancelevels werejectthenull
hypothesis

In thesimple lineamodel we havethefollowingrelationship

F TE in 1 Ti II 1

under the systemof hypothesis

Ho B2
Mi p o Yi B Baxi

if RE β 0

If we compute

α Pro IT It 1 Pro Ti t Pro Te t

2 1 so we rejectthenull hypothesis

A confidence intervalfarβ conbeobtainedbyconsidering the stat test

7 TIÈ tre

Anna



1 α P B t T
informa

In E

C B FBI.tn i s

9 0979 2.2627

β 88842 7.162 743 88842 2262 V52.42 60.915V67691

B 0.45473 7.162 759 0.45473 2.262 T.gs 0.2800.629

With a confidenceof 951 β lies in 60915116.769 andβ in 0.2800.629

see theory


