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Intro to Bayesian simple linear regres-
slon
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Centering the covariate in
(frequentist) simple linear regression

e particularly uscful when all values of the co-
variate are far away from zero and of the
SATNe S1En

e in this case, without centering, intercept is
estimated very imprecisely

e cxample: heart rate and body temperature
data

— reponse variable: heart rate in beats/minute
— covarlate: body temperature in degrees F.

—subjects: 130 healthy adults
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Analytically computing joint posterior

e notation
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— these are all statistics — functions of the
data alone
e joint postenor using relerence prior
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Steps to find marginal posterior distri-
butions

e So conditional on a2
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e if we integrate Fy out of the joint posterior
we oot
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o now to get marginal of &, integrate o out

of the preceding expression
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degrees of freedom n — 2
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When will posterior be proper with the
improper reference prior?

en > 2

e ;s not all the same

— recall that s2 = S5E
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Informative priors in simple linear re-
gression

e If a previous dataset 1s available:

— See handout from P.M. Lee book for exact
method if you have only summary statis-
tics from previous dataset

— Or: Just combine old and new datasets
and use reference prior (if you have all the
data from old dataset)

— Or denive the following simplified, imde-
pendent priors (formulas apply if covariate

ras centered in previous analysis and you
will center it In vour anal}miﬁj:
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Example

e You wish to use an article in the hiterature re-
garding a previous study to construct a prior
for a simple lincar regression model.

¢ The investigators centered their covanate and
report. the following:

n = 100
ba=5 |5.e2)
f1 = -2 (s.el)
or
Ao =5 95% c.i. (1.04,8.96)
B = —2 95% c.i. (—3.98, —0.02)
e Hecall that:
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Multiple regression

e likelihood

yi|X;, B,0% ~ N(By+ By(xy; — 71)
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e Reference prior
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e conditional on &2, joint posterior of Gs
p(Ble*,x,y) = N(B.,s*(XTX)™")

e marginally

—p(B |x,¥) is multivariate t with n-k de-
grees of freedom
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e also:
— width of 95% c.1. for Gy = 2 EH_EH.E.{_E!"[]:]
— width of 95% c.1. for 3] =2 En_gfj.c.{ﬁ'l]
— gt ¢ coefficients from t table
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When is posterior proper with improper
reference prior

en > k

e columns of X matrnx are linearly indepen-
dent



