










































































We use the data of Secker (1992), Table 1
We assume that the data constitute a random sample
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Model 1: Write down the likelihood function,

Li(pu,0) = f(X1;p,0) - f(Xn;p,0)

1 1 & ;
(2ro2y/2 [_%%;(Xi " ]

Estimate p with X, the ML estimator. Also,
estimate o2 with S2, a constant multiple of the
ML estimator of o2.

Note that

1 1M oo
(27‘(’52)”/2 eX —Q—;SQi;_(XZ_X) ]

=(275%) "2 exp(—(n — 1)/2)

L]_(X,S): P

Calculate z and 32, the sample mean and vari-
ance of the Milky Way data. Use these values
to calculate Lq(Zx, s)

Secker (1992, p. 1476): InL1(%,s) = —176.4
33



Model 2: Write down the likelihood function,

Lo(p,0,0) =g9(X1;p,0) - g(Xn; p,0)
TG
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do2

e

Are the MLEs of u, 02,8 unique?

No explicit formulas for the MLEs are known;
we must evaluate them numerically

Substitute the Milky Way data for the X;'s in
the formula for L, and maximize L numerically.

Secker (1992): = —-7.31, 6 = 1.03, § = 3.55
Calculate L»(—7.31,1.03,3.55)

Secker (1992, p. 1476):
In L»(—7.31,1.03,3.55) = —173.0
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Finally, calculate the estimated BIC:
L1(Z,s)
L>(—7.31,1.03,3.55)
where m1 = 2, mo = 3, n = 100

BIC = 2In —(m1—mo)Inn

BIC = 2[In L1(Z,s) — In L»(—7.31,1.03,3.55)]
+ In 100

2[-176.4 — (—=173.0)] +In 100

—2.2

Apply the General Rules on p. 30 to assess the
strength of the evidence that Model 1 may be
superior to Model 2.

Since BIC < 2, we have very strong evidence
that the t-distribution model is superior to the
Gaussian distribution Model.

We reject the null hypothesis that the t-distribution
model for GCLF is superior to the Gaussian
model.
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Concluding general remarks on the BIC

The BIC procedure is consistent: If Model 1 is
the true model then, as n — oo, the BIC will
determine that it is.

Not all information criteria are consistent.

The BIC is not a panacea; some authors rec-
ommend that it be used in conjunction with
other information criteria.

There are also difficulties with the BIC

Findley (1991, Ann. Inst. Statist. Math.)
studied the performance of the BIC for com-
paring two models with different nhumbers of
parameters: “Suppose that the log-likelihood-
ratio sequence of two models with different
numbers of estimated parameters is bounded
in probability. Then the BIC will, with asymp-
totic probability 1, select the model having
fewer parameters.”
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