
1 1 simple linear regression repetition

Model I Bo β x E

JeE NN 0 02

2min discussion describe all the components of the
model I

Y the random response variable

dependent variable output target
the phenomenon that we want to investigate
a covariate explanatory var predictor

input feature
that we can use to

describe or predict the response

B β x regression line E.LY x Botpix
Bo intercept β slope
Bo β coefficients

E error noise representsdeviations of the
response from the regression
line measurement error

lack of information



Since E N 0,02 and Y βotβix E
then Y N βo βix 52

I variation around
meanof x ̅ the regression line a
depends on not dependent on

2 min discussion which datasets
do you think have been generated from
a model such as A

AV BY C X DX variancedepends on

Typical problem
we have n pairwiseobservations
x y Ian yn and want to estimate

the parameters Bo β 02 of the model

Where do such data come from
Data collection methods

c Designedexperiment
Deside x values x x2 n

eg sedation 1
Measureresultingresponse Yn

e g bloodressure



i observational study
sample n subjectsfrom a population

e g Norwegian women 60 70years
observe Xinyi for each person i

thenL posture

both response and lovariate random
but we model the response y conditional on x

with n observations we assume n models

Yi βotβixi E Ei No I

i L N

We also assume Ei Ej independent

collect n models into a

matrix formulation

7

11
random responsevector



8
1

random error vector

design matrix

if
β E vector of coefficients

random
Model x ̅ BE YETweek
observation x ̅

1 2 Multiple linear regression asbefore

is
K covariates XisX2 Xk



Matrix formulation

x ̅ xp E

desi ijtihad vector

require n
more observations than
covariates

and rank x Ktl full rank

i e one covariate can not be a

sum or linear combination of the
other covariates XTFpos

Interfile

Note we can have models of the type
4 Bo β x Baxz β Bylogx2 E

As before we observe and using
I and x ̅ we will estimate β PAARAT22



1 3 Analysis of variance ANOVA

compare the response betweengroups

i e 3 different treatments

µ mean of under treatment j j 1,2
Model Yj µj E

or Yy µ E

deviation
Talk from overall

made

Hypothesis treatment effects α s

differ

special case of mutt Lin regression

Part 2 Estimate models from data

distn of estimators hypothesis test

checking model assumptions etc












