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EXERCISE 1

1 1

a

We more use ofterminated asresponsevariable

Mi 9 ti log If β β Dai whereDai ifover40
0 otherwise

where 9 0,1 IR



Ti is the mean of y Bernoulli Ti LE TI Ti P Y 1

2
odds Probofsuccess

proboffailure

log II logarithmof the adds is the legitfunction

b

let'sinvert the relationshipbetweenMi andTi

Ti g Ri
e

1 eri 0,1

Ti p ma PLY 1

Since Dai is a dummyvariable we havethefollowingpossibilities

ti Di 1 P Y 1 Dai 1
e

1 EB R2

1 Ti D i 1 P Y o Dai 1 1
eβ

1 eβ tra

1 eterne

IH Dai 1 eβ β ODDS fa Dai 1 over401

Ti Di 0 P Y 1 Di 0
e

1 eβ

1 ti Di 0 P Y 0 Di 0
A CBI

III Dai 0 E ODDS fa Dai 0 Under40



We con easily find on estimatefor β andB2

β P Di 1 Di 01 17

P Y O Dii q 564 β 3.50184

eβ
B2 P Yi 1 DI 1 71

P Y D Di 835
β 1.037089

Then we have the followingmodel

Loy odds 3.501841 1.037089 Dii

β 1.0371 S E BZ 0.2755

The ODDSRATIOaccording 11 is equalto

aÈ Di 1

i
Di

e eβ e B 2.8

The oddsofUnder40 aremultipliedby2.82 togettheodds for
Over40

InP intatteunge O ore 2.82timesmore likely tobeterminated



EXERCISE2
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We consider the followingresponsevariable

1 if firm i mode at leastoneacquisition
Yi

0 otherwise

Theestimated regression using a logitmodel is

log β 0 0878Overconfidence 1.5067Dominancei



theftp i7onEebYLiI 21ge fidenceincreasesbya unit

the logadds increasesby1.5067 ifDominanceincreasesby a unitwhilekeepingconstantthe othercoveriates

2 2

SignificanceofBa

MoB2 O β
mi p to

ze TIE NO 1

I 5ᵗ ehlementofthediagonalofthe
Matrix TUE

7205 0.0878

0 0402
2 18408

α P 11721 17 1 ZILLIE
E 2J 2.18400

P Z 21 P ZE Z P Zzz

miComune
Zo9859 218408

2 1 0 9855 0.02896 4º we rejectHoat a
5 Confidencelevel



SignificanceofÈ
Ho β3 0

4 p
73º 264.333

2 1 È 264.333 O werejectHoat a 5 confidencelevel

ANNETTE
4.33

2 3

ODDSRATIOOVERCONFIDENCE

Let'sconsider

log II BitB2 2 Bs

log β Ba 2 1 βXs β Pa Pexa β 3

The odds ratio isthefollowing

III epit
PatPan β 3 β Pil β er 1 097177

Affliggeofone unit intheoverconfidencecorrespond to anincreaseof1.1

ODDSRATIODOMINANCE

Here we have

logFI β Baxa β3 3



log II β Pa a Bs 3 1 β BIX BIX β
Thentheodds ratio is

1 È 4.511817

I tto

If we increase thedominanceby 1 unitthentheoddsincreasesby4.511817
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Considering thenatureofvariable art we assume

Yi Poisson Mi where Yi arti

Mi Ii β
log Mi Mi logarithmic link function



Mi exp i β

logMi β βDai β Dai Bakidsi BsPhdi Bomenti

where Dai
1 if farm Woman

0 otherwise

Di LIL
Married

32

z III ich

Pu 17 1 123 2 1 J 4.4264 L
β

4 0.0144 2 1 J 1234 1
1 12b 0.941 0 cz gFI7 b 2.530192mn

2.530192 1 0.0057

s E Bs aah

β
β 7 SE Ba 4.607 0.040127 0.1848in



P 1741 174º 1 2 1 01174

211Elie
Ps

α 0.6271 2 1 1793 7 b 0.4858127

because ITIS 8127 1 06271

β SE Bs 7 0.4858127 0.026397 0.012824in

Po
If we increasethenumberofarticlesproducedbythementorby a unitthe logofthe expectednumberofarticlesproducedbythe Prd studentincreasesbyone

3 3

Weneed to do a livelihoodratio test
model

W 269 2 restricted
2 è model è restricted

Weknowthat

2 è model è restricted 2 èmodel è saturated è saturated è restricted

2 è saturated è restricted èsaturated I model

Δ restricted D Model 18174 1639.4 183

TheSATURATEDMODEListhemostelaboratedmodel

Iteggiedefinita.nueeI.YEhdpIIeus
itdoesnotmodelthevariability
doesn'tprovide anysemplification



P W 183 1 P WCI83 1 J 183 O

UN NO1

34
We know that
model 2 è saturated È model 16344
è Model è il Σy logil il 642.0261

Hence

è saturated 12344 642.0261 175.1739

To see if themodel isgood we shouldcheckthefollowing
è model shouldnotbesofar from è saturated
Devmodel n p 915 6 909

Overall we don'thave a goodmodel



EXERCISE4



Since we have a binaryresponse admitted notadmitted whichdepends
on an underlyingcontinuous variable we shouldconsider a PROBITMODEL

4.1

Y Bernoulli Ti

Mi β β2GRE β GPAI ByRANK2 BsRANK3 BRANK4

9 Ti È ti Mi where Ti Ri

We are assumingthatY comesfrom Y according tothefollowingsystem

Yi
1 if Yi'se

if y er

where N Mi 2

Hence in this cose me have

Y β BeGREI B GPAI BaDai BeDai B Dsi Ei Ei NIO1

where Dai Dai ifRANK 3
otherwise

si

Insteadof the PROBITmodel we con use the logitmodel wherethe linkfunctionis thefollowing

GLI log Iii
4 2

angppÉÙÉII
β

scenate thresholdmodels

mmm
1 0 FIB Ti PLY.SK



If βso thenwehave a biggerareaforTiandthenthepredictedprobabilityofbeingadmitted increases

B2 0.00138

AnincreaseofGREscoreincreasesthepredictedprobabilityofadmission
β 047773

AnincreaseofGPAscoreincreasesthepredictedprobabilityofadmission
By 0.41540

If theprestigeoftheundergraduateinstitutioncorresponds to 2 thepredicted
probabilityofadmissiondecreases

Bs 081214

If theprestigeoftheundergraduateinstitutioncorresponds to3 thepredicted
probabilityofadmissiondecreases

β6 093590

If theprestigeoftheundergraduateinstitutioncorresponds to4 thepredicted
probabilityofadmissiondecreases

4 3

Yi Bernoulli Ti

Mi BI B2GRE BIGPAI PaDai BsDai βDai

9 Ti log II Ri

We have the followingregressionmodel

µ
EXP BitBEGREI BGPAI B4Dai BSDai BoDsi
1 EXP B β GREI βGPAI BADIi βDai BoDsi

44
FULLMODEL Mo

log III BitBIGRE BGPAI B4Dai BSDai BoDsi



RESTRICTEDMODEL MG

log FI 8 62Dii 8Dai 84Dai

systemofhypothesis

4
B 0

p numberofcoefficientsinMoW 26g In 2Xpp
BnumberofcoefficientsinMy

weknow thatwas 16449

2º Pa W 16.449 0.00026 weresectHo

4 5

Systemofthehypothesis
H Ba Ba Ba Bs Bo o

n

W 2 log
Model I xp_i nell

We know that
W 2 è model È null Δnull D model

WeneedtofindDmodel From44 wehavethat

W D restricted Δmodel 458.52 Dmodel 11.449

Model 458.52 16.449 442071

Wobs 499.98 442071 57909

2055 Pre W 57.909 0 we rejectHo



46 β3 0 804038 205 2.423

INTERPRETATIONOFBB
Thelogoddsincreasesby0804038ifthegradepointoverageincreasesof 1 unitwhile
keeping fixed theothervariables
TEST OFSIGNIFICANCE

systemofhypothesis
HoB3 0 zobs 2.423
Mi B 0

2º 2 1 J 2.423 0.0075 werejectHo



EXERCISE5

191 9s sample from Y Poisson eβ indep I 1 5

Yo Yio sample from Yi Poisson eBitB indep I 6 10

5.1

Yi Poisson mi i 1 io indep

mi BitBaxi with vi

log Mi Ri
5.2

f gi Mi è imiti

fly GIOIA II eMimi



L A α II l'Mini livelihood

e 1 α Mitgilogli Coglinelihood

Sinie we know that µ abitati

e B R È e
β

Yi B β Xi 1 toglinelihoodof PiB2

Èe BIFIDI BÈDixi

Èer_È E β PIÈDi BÈYi
seβ se Ba YI β Y

e β L
59 5 e

t È
sa fungo

Iefp
B se ÈSI

g BigePitB.geβ β ieri epitB f 82
ex PiBa 5

epitpr erit
seβ B2 geBitB

observedinformation B Cm BtPz

FIRSTWAY

forsample 1 Y 9s 1 theexpectedvalueis E 1 µ eβ

fasample 2 46 4,0 42theexpectedvalue isLELY µ eβ β



Wehavethat thefunctionfrom lli Ma to BtBa isbisective

B B L ie Ma
We know that theMIE for MiMa ore

È Yi samplemeanof1

il 5 ÈÉgyi sample neon al12
β login logJEritria
β β login Ba login login

la

ALTERNATIVEWAY

5ebi5 B.tB2t.E.y o 5MEHI EHI e ÈEHIÈG 7

SepitP Egy o e β Ègti

β log 7

Bi Ba log E β log7
5.3

pi
I i D

themarginals ore

β NN Bi B Iii
54
Wedreadynoticed that

for sample 1 IE Yi µ eβ



fa semp le 2 LE Yi µ eβ B2

capire e β loyYi log
E Yi samplea

E Y Isample2

Ba representsthelogoftheratiobetweenthe meansofthe two samples
NotingthatMa eβ Ma the meanofsample2 is obtainedbymultiplying
the mean ofsample 1 of a coefficient er

5 5

Thesaturatedmodel is a model with inparametersMi Un In thiscose
we have one parameterforeachobservation and theestimates de

il Di Fi

Hencethe log likelihoodof thismodel is

è saturated È ie Diloghi È y yiloggi


