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• Suppose yi’s are truly binomial and ni’s are relatively large

Test for goodness-of-fit

If the model S is correct (H0), under H0:

• Use deviances to compare two models S and L, where S nested in L

 can use deviance to test whether the 

model is an adequate fit (i.e., not rejected)

The chi-square (null distribution) is 

only an approximation that becomes 

more accurate as the ni’s increase

[often suggest ni≥5 ]

Larger model L:  deviance DL and dfL (=k−l)
Smaller model S: deviance DS and dfS (=k−s)
To test H0: S (say, Aβ=c) vs. H1:L\S, the LR test statistics is

which is asymptotically distributed as                under H0
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• In terms of the accuracy of null distribution approximation, nested 

test is generally better than goodness-of-fit test

• (Wald test) alternative test for 

H0: βi=0 vs. H1: βi≠0

Recall. Consider the MLE for estimating Θ
 Asymptotic normality:

 Linear transformation:

 Wald test statistic for H0: AΘ=c vs. H1: AΘ≠c is:

Can be generalized to H0: βi=c or H0: β=c or H0: Aβ=c
 In contrast to normal linear model, these two test statistics

(deviance-based and Wald) are not identical

test statistics: z-value
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• Brief comparison

Deviance-based test requires finding the MLEs for both 

models S and L, while Wald test needs just one MLE (for L) 

 deviance-based test requires more computation

 deviance-based test is preferred unless

computation is too burdensome

Approach 1: (from Wald test) 

Hauck-Donner effect (Hauck and Donner, 1977): 

for sparse data (i.e., many ni’s=1 or small), the 

standard errors can be over-estimated and so the 

z-value is too small than it should be and the 

significance of an effect could be missed

• 100(1−α)% confidence interval for βi
T (test statistic)
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Duality between confi-

dence interval and tests
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