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More complicated models generally will have
lower residual errors

A standard approach to hypothesis testing for
large data sets is to use the Bayesian informa-
tion criterion (BIC).

The BIC penalizes models with greater num-
bers of free parameters

Two competing models:
f1(x; θ1, . . . , θm1) and f2(x;φ1, . . . , φm2)

Random sample: X1, . . . , Xn

Likelihood functions:
L1(θ1, . . . , θm1) and L2(φ1, . . . , φm2)

Bayesian Information Criterion:

BIC = 2 ln
L1(θ1, . . . , θm1)

L2(φ1, . . . , φm2)
− (m1 −m2) lnn

The BIC balances any improvement in the like-
lihood with the number of model parameters
used to achieve that improvement
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Calculate all MLEs θ̂i and φ̂i

Compute the estimated BIC:

B̂IC = 2 ln
L1(θ̂1, . . . , θ̂m1)

L2(φ̂1, . . . , φ̂m2)
− (m1 −m2) lnn

General rules:

B̂IC < 2: Weak evidence that Model 1 is su-

perior to Model 2

2 ≤ B̂IC ≤ 6: Moderate evidence that Model 1

is superior to Model 2

6 < B̂IC ≤ 10: Strong evidence that Model 1

is superior to Model 2

B̂IC > 10: Very strong evidence that Model 1

is superior to Model 2
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Finally, calculate the estimated BIC:

B̂IC = 2 ln
L1(x̄, s)

L2(−7.31,1.03,3.55)
−(m1−m2) lnn

where m1 = 2, m2 = 3, n = 100

B̂IC = 2[lnL1(x̄, s)− lnL2(−7.31,1.03,3.55)]

+ ln 100

= 2[−176.4− (−173.0)] + ln 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 B̂IC < 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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