




















































































EXERCISE4
19ᵗ Nhovembre2024
LucaDanese I.danere1 campus.uninuib.it

EXERCISE1

Yi N β Preti 1 indep I 1 220

Yi N β BÈ 1 indep I 121 200

1 a

1 Normality Homoschedesticityand independence
2 Themodel is linea in β Br adβ IE Yi B Bret Pippe
3 Thecoveriates are linearlyindipendent Inari

Weconeasilycheckthat 2 in
doesnotdependon eachother























































































1 b
samplespaceof Rw if n soo 2 1210

parameterspace R spaceof BiBiBs known

1 C

Yi Ba Baxia BsXi Ei i 1 200

c Lieti is
e item ro

O otherwise

Ei N 0,11
In matrixfarm we have

1 Ya YinYin 4200 vectorofresponsevariables dim 200 1

IN Nao E traditi ro

a 21 fi β FI vectorofparameters

E E EroEra Era vectorofthe error terms
E Nsa 0 tra

1 d 11 1 21 200 EE È

Eun ai 1E III 15























































































IIII Fichi
3 1

the MEβ is equal to β XX Xy

È Il Ng β
since52 1

1 f
e 9 È
ETei 0 themodelincludestheinterceptthenthesumofthe

residuals is equalto zero

ÈCizi o since 7 7200 Xtand e o

FICizi 0

Etc e 0

IIcietito

Ècieli























































































EXERCISE2

2 a

model 1 is linear

model2 is NI linearandcannotbetransformed

model 3 is linea

loggi β BG.LI Ei

β TI Be Ei

111 Thystigarring mgIIaIeerrateemisnotoddisive

log Yi log B Xi B expLEI























































































Ii II
β ler Ehm

i

2b
y β β XI E

1 Xp E

Y'is on n dimensionalvectorofrandomvariables

1 Yi Yi logy loggn Y Nn X'B I

is an n 2 matrixof known constants

In Xi

β is a 2 dimensionalvectorofunknownparameters

β

E is a n dimensionalvectorofrandomvariables È N o 21
Nn 4

2 c
1 where BINNa β X

2d

EIci o themodelincludestheintercept

II lixia 0 Ècilog Xia 0

ÈeilogXii ei 2 log Xi2 2FI gH
0























































































EXERCISE 3

3 1

Anappropriatemodel is themultiple linearegressionmodel

Volume β BaDiameter βHeight Ei

with the following assumptions

i E i il N o 02 i a n

iil linear independence amongthecoveriates
Iii linearityof Bt BaBs

i and iii imply that Yi N Mi whereMi Bitβ Xii BsXi i

Let'sconsider the followingmodel tocomputethevolumeof a tree

Volume IT Diameter Height Ei

we con opplythefollowingtransformation

log Volume log a 2 log DiomI logHeight log E
Then we con consider the followingmodel

Di β βaXi a BsXie Ei whee

Xi a log DiemI g log Volume

Xi log Height























































































3.27

Y β E

where

E NN Q 021

I il
Theestimateof β corresponds to

È xty

Then the estimated model is

e























































































3.3

To computetheunbiasedestimateof o we needto dothefollowing

5 Épée pf.IE ftp.t 3 0.00598 0.0066207

We know that I is distributed inthefollowingwoy

È Np β T XX

965723.139 24.165

ValÈ XX 0.0066207 0.849
6

34

W
aii.de
















































Ho B 0

VI
2.0494

4 p
t

peso
27.38626

2º 2 IP t 27.38626 2 0 0 we rejectHo

8309 0.1855

HoB Bs 0 3 1

H 3 e 2,33st β o
fobs 613.094

L IP 72,2 613.094 0 we rejectHo



EXERCISE 4

Multiplelinearegressionmodel

Weigth β β Gesti β Di Ei where Ein N 0,52 i 1 32

Di
1 if Smoking yes

o if smoking no

Matrixfarm

32 E E Ns1º MI

Weight

il.itiIiiIwieigthsr



4 1

Wehave the followingrelation

Weight È BaGest Di 0

Weight BtB β Gest Di 1

If β 2390 and β 143

β β 2635 β 2635 2390 245

Weight β βGesti βSmoning

Bykeepingconstantthetimeofgestation thethÉtof ababybornfroma smoking
mother is smallerthen245groomsthana babybanfrom a nonsmokingmother

42

smoking No Weight 2546.138 147.207Gesti

Smoking Yes Weight 2546.138 147207Gesti 71.574 8178Gesti

È
2474.564 139029Gesti



4.3

D o f Mo R P 32 2 30

D o Mg R P 32 4 28

HoUn My
HMa µ

Fobs
839952.03 384391.46 2

384391 324
16.59

4º IP fa 16.59 0 weresectHo



44

Ho Ba o

4 β
f

SSENOINTER SSEINTER PintPoint

SSEINTER R POINT

387069.83 384391.6 1

384391.6 28
0.20

2º IP f1,28 0.20 0.65 wedon'tresectHo

45

Consider

Mo I B1 E where È
My Yi BatBaQuesti Basmore B4Gesti Smoke Ei

where _ÉfernesiddsofMy



Weknow then

i É 2 ÈYi 51
Èci 1tre 1

1

WeconfindR

3735789.2

384391.46
1 8.7187

11 8.7187 R 8.7187R 8.7187 RE 0.8972

AndtheR'ads

Rady 1 1 R2 Ip 1 1 0.8971 0.886075

R is an index thatquantifythe qualityofmodel Onedrawbackof this index isthat it increases if thenumberofcoveriatesincreases
RodssalvethisproblembyadjustingR2with respectto thenumberofcaveriates
In ar problem we can see thatwiththeadjustmentR2sliythlydecreases


