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[Abstract] The purpose of this paper was to introduce 6 basic concepts, calculation methods, a clinical investigation example
and its SAS implementation related to the Poisson distribution regression model. The basic concepts included the Poisson distribution,
Poisson distribution regression models, offsets, standardized mortality ratio (SMR) , deviation information criteria and the highest
posterior density intervals. The calculation method involved the classical estimation method and the Bayesian estimation method of the
Poisson distribution regression parameters. The clinical investigation example involved the data on observed and expected cases of lip
cancer in 56 Scottish counties from 1975 to 1980. This article presented the whole process of using SAS software to deal with the count
data in the example, including constructing five Poisson distribution regression models based on the bglimm procedure and showing
the degree of agreement between the predicted SMR and the observed SMR. The output results were explained, and based on the
evaluation statistics of the model fitting effect, the multiple constructed Poisson distribution regression models were compared, and
finally the optimal Poisson distribution regression model suitable for the data in the paper was obtained.
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Table I Data of observed and expected cases of lip cancer

in 56 counties of Scotland from 1975 to 1980

County Observed  Expected Employment SMR
1 9 1.4 16 652.2
2 39 8.7 16 450.3
3 11 3.0 10 361.8
54 1 7.0 1 14.2
55 0 4.2 16 0.0
56 0 1.8 10 0.0
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data LipCancer;

input County Observed Expected Employment
SMR;

if (Observed>0) then ExpCount= 100*Observed/
SMR;

else ExpCount = Expected ;

x=Employment/10;

LogN=log(ExpCount) ;

datalines;

1 9 1.4 16 652.2

2 39 8.7 16 450.3

3 11 3.0 10 361.8

55 0 42 16 0.0

56 0 1.8 10 0.0

run;
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data abc;

3.2.1

set LipCancer;

proc sort;

by Observed;

run;

proc univariate data=abc

var Observed ;

histogram Observed/ vscale=count

endpoints=0 to 39 by 1 barlabel=count ;

run;
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Figure I Frequency histogram of the number of lip cancer patients in 56 counties
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proc bglimm data=LipCancer seed=10571042
nmc=10000

outpost=LipCancer_Out DIC;

class County;

model Observed =x x*x/dist=poisson offset=LogN ;

random int / sub=County ;

run;
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Table 2 Calculation results of the posterior summaries and intervals

I H H ¥ OH bR 95% HPD
Intercept 10000  -0.793  0.219  -1.202 -0.346
x 10000  1.616 0.455  0.729  2.502
x*x 10000 -0.433  0.201 -0.844 —0.054

Random Var 10 000 0.438 0.114 0. 245 0.671
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Table 3 Calculation results of deviation information criteria

Giil it e

Dbar(ffi 22 1) 5 S8 24 {H) 267. 697
Dmean (J5 55 BE A 11 I 22 ) 226. 592
pD CARSEAED 41.105
DIC (i 22 5 B HEN] ) 308. 802
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data SMR_PRED;

array gamma [56] Intercept__County_l-Inter-
cept__County_56;

array SMR_pred[Sﬂ ;

set LipCancer_Out;

doi=1to 56;

set LipCancer(rename=(x=data_x) ) point=i;

SMR_pred [i] =100*exp (Intercept+x*data_x+
gammali]);

end;

keep smr_pred: ;

run;

% sumint (data=SMR_PRED, var= _numeric_,
print=NO, out=SMR_SI)

data combine;

merge LipCancer SMR_SI;

run;

proc sgplot data=combine noautolegend aspect=1;
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yaxis label="Predicted SMR" max=700;

xaxis label="0bserved SMR" max=700;

text x=SMR y=mean text=employment ;

lineparm x=0 y=0 slope=1j;

run;
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