
Handout: Poisson Regression

Example 1
Classic Example: Whyte, et al 1987 (Dobson, 1990) reported the number of deaths due to AIDS in
Australia per 3 month period from January 1983 June 1986.
The data: X = time (measured in multiple of 3 month after January 1983
Y = # of deaths in Australia due to AIDS

xi yi xi yi
1 0 8 18
2 1 9 23
3 2 10 31
4 3 11 20
5 1 12 25
6 4 13 37
7 9 14 45

The graph shows a nonlinear relationship and a loglinear model seems to be a reasonable choice.
Use SPSS for the analysis:
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The estimated equation is
µ̂ = exp(.340 + .257x)

In this period the number of deaths in a year was in average exp(.257) = 1.29 times higher than in
the 3 month period before.

The graph shows that in the beginning and the end of the time period the residuals are negative,
but in the center period they are positive. This points to the fact that the model is not entirely
appropriate. It can be improved by using ln(x) instead of x as an explanatory variable. But the
interpretation of those results is less intuitive, though.

Also, for x = 9 and x = 10 the model gives not a very close fit.
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For the Aids in Australia example, test if time has an effect on the number of death due to Aids.

1. H0 : β = 0 versus Ha : β 6= 0, α = 0.05.

2. Assumptions: Random samples, sample size is ok

3. Test statistic: Wald χ2: χ2
0 = 135.477, df = 1 (from the output)

4. P-value: Wald χ2: P = P (χ2 > 135) < 0.001.

5. Conclusion: Reject H0.

6. Context: At significance level of 5% the data provide sufficient evidence that the time has an
effect on the number of death due to Aids in Australia.

According to the SPSS output the Deviance for the loglinear model for the number of deaths due to
Aids in Australia equals
Deviance = 29.654, df=12(=n-2=n-(number of parameters in the model)). It is hard to judge this
value, without knowing the distribution of the deviance. A better measure is deviance/df=2.471,
measures ”close” to one indicate good model fit. Here the score is not close to one and can be
interpreted as lack in model fit.

For comparing the model including time with the model only including the intercept:

1. H0: The intercept only model fits as well as the model including time versus Ha: H0 is not
true
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2. Random sample

3.
Deviance0 −Deviance1 = 177.619, df = 2− 1

4. P − value < 0.001

5. Reject H0

6. At significance level of 5% the data provide sufficient evidence that the model including the
time fits better than the intercept only model

The residuals for x = 9 and x = 10 are quite large, and indicate that at that time another factor
influenced the increase in Aids in Australia.
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