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Calibration Empirical Bayes

Cp / AIC
Data based methods for
Bayes BIC prior specification
RIC
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Choose model that maximizes:
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F Criterion
C Mallows (1973)
2 ( AI?:) Akaike (1973)
log n BIC Schwartz (1978)
2log p RIC Foster & George (1994)

11 April 2006 4



UNIVERSITY

Model Space Posterior

p(v|y) o< p(y|v)p(

Marglnal Likelihood
p(ylvy) = /p(y!ﬁ% 7)p(By]7)d5y

Prior Distributions

Calibrate a particular class of priors to F
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Bernoulli / g-prior

Hyperparameters
(B ¢) N (0. co2(X X)L
p\/""\)’/|/\l/7 C/ — AN \Vj C(,T \ < ‘fy] ..-")// / C > 0
pOrhw) = wh(l—wp 0<w<1
Note:

¢ controls the expected size of nonzero coefficients

w controls the number of nonzero coefficients
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...conditionally compatible

...a limiting case of a latent factor regression model (west, 2001)

—n/2
_ cC ..
...computationally tractable p(y|vy) o (1 + ¢) T/ (y’y B ylvyv)
C
...can be problematic for model selection (Jeffreys, 1961; Berger & Pericchi, 2001):
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Fixed n, f{% — 1. B(v:0) — (1 + C)(n—w}/
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p(’Ylly: C, ’LU) > P(’YQ|ZI:~ C, w)

if and only if
S, / o — F(c,w)qy, > ssy, /02 — F(c,w)qr,

1 40 -~ ( ——p A
F(c,w) = —: 4 2log——+ log(1 + ¢) }
C w J
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very negative

F(c.w)
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887/62 — F(c,w)gqy

F(c,w) Criterion C w

2 Co 3.92 0.5
(AIC) ' '

log n BIC n 0.5

2log p RIC p2 05
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_Emeirical Bayes Estimationofcandw [l

« “Default” choices can bias posterior away from
“true” underlying model

p(vle,w,Y)
» Fully Bayes approach: prior p(c,w) | p(c|lw,,Y)

p(wlc,7,Y)

« Stochastic search methods only visit a small
area of the model space
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Marginal Likelihood

A N A\ Vel - \N MN— 1Y ) N — 7Y /2
x Y wh(l—wP D(1+c) D/Zexp /
,}/ \ \ /) /

Note:
Maximize (numerically) to get ¢, w

Not computationally feasible for large p
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Orthogonal Design

D _
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b = J
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77
Note:

Only p distinct terms - maximization is (computationally) feasible
MAP model maximizes Chpr, = ssv/6° — F(¢é,0)qy
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conditional on a model y

maximize rather than marginalize:
Wy = Gy/p
A 2
1+¢y = ssy/(07gy)

Note:

2

Under the “usual” estimate 6~ = ss,qq/(n — Pp),

1+ éfy — Fstaty = éf}/ — maX{Fstaw — 1, O}
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log p(Y|y, Gy, Ww~y) = const. + 387/02 — (1+logssy/(02q7))
) | "

Covmr = 887/0'2 — B (887/02> — R(qy)

Notes:

Y/ P— AT N S S [ ONRY T S T A SR 2 |
DUYIU, C~y WA ) 15 1T1aX111112€U DY ULIIE 7Y Lllab 1T1aX1I1112ES O OMT
L\ / |Jd ) / ] // J / ULlvind

Computation easy, but still have to search model space

When p(y , v | ¢, w) dominated by single model, C,,, and C,, are similar
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