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Exercise 1 Prove β and SSE independent

overrightarrowYsimMVNleftoverrightarrowmuSigmaright overrightarrowmuXoverrightarrowbeta 1 Sigmasigma2I

hatbetaleftXTXright1XToverrightarrowYBoverrightarrowYhatleftk1righttimesnbackslashntimes1B

NB
updated

formulasheetSSE
overrightarrowYTleftIHrightoverrightarrowY

nxn symmA

Formulasheet BEA 0

NXT 02 I leftlangleIHrightrangle
02 XTX X I leftlangleIHrightrangle

XTleftlangle1HrightrangleleftleftHrightXrightT
IXX

whyHHx
but easier to
think of it asprojection
onto column space of
x ThereforeHx

does nothingto
leftXTXright1XTX



Exercise 2

We measure output of several machines
over time i f in machines

1 I mi repeatedmeasurementsper

machLMMYijbeta0beta1tijgammaivarepsilonij
time trend

gammaisimNleft0tau2right
independent

varepsilonijsimNleftsigmasigma2right

VarleftyijrightVarleftgammairightVarleftvarepsilonijrighttau2sigma2
CovleftlangleYijYijrightranglelangleovleftgammaivarepsilonijgammaivarepsilonijright

covleftgammaigammairightvavleftgammairighttau2

KintraclassCorrleftyijyijrightnicefractau2tau2sigma2 correlation

Machine

correlated
observationsoffsetgammai

Result hattau24hatsigma21
Interpret



hattau2y between machine variability
hattheta21 within machinevariability

frachattau2hattau2hatphi2frac4508 high
lorrelationrepeated

measurements
are similarmdlgwhtsquare

1
202machine

2tau2

1

timeRandom
slope

gammaijbeta0beta1tijgamma0igammaiitijvarepsilonij

overrightarrowgammaileftbeginmatrixgamma0igamma1iendmatrixrightsimMVNleft0QrightvarepsilonijsimNleft0sigma2right
y

time


