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The regression analysis of the Poisson distribution model for the general count data
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[Abstract] The purpose of this paper was to introduce the regression analysis of the Poisson distribution model for the general
count data. Firstly the concepts of the general count data and the building principle of the Poisson distribution regression model were
introduced  which included the following two aspects: (Dthe form of the Poisson distribution regression model of count data; @the
solution for the model mentioned before. Secondly the SAS realization of the Poisson distribution regression model of count data was
presented. The contents were as follows: (Dcreating SAS data set; @)calculating the arithmetic mean and variance of the dependent
variable Y; (@checking whether there was the overdispersion in the dependent variable Y; @adjusting the overdispersion; Gbuilding
a multiple Poisson distribution regression model for the dependent variable Y based on all independent variables. The results of the
article showed that under the situation of not severe overdispersion the harmful results came from the overdispersion could be adjusted
preferably through the following measures such as using options of " dist = poisson" and " scale = deviance" in the model statement in
the GENMOD procedure in SAS software.
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1 (X, -X;) 30 24 v
X, X, X, Y X, X, X, Y
1 0 1 1 11 16 1 0 0 11
2 0 0 0 7 17 0 1 1 8
3 0 0 0 3 18 1 0 1 9
4 1 0 1 5 19 0 0 0 8
5 0 0 0 2 20 1 0 0 5
6 1 1 1 13 21 0 1 1 5
7 0 1 0 6 22 1 1 0 8
8 1 0 1 10 23 1 1 0 13
9 0 0 0 4 24 0 0 1 8
10 1 0 1 7 25 1 0 0 6
11 0 0 0 1 26 0 0 1 4
12 0 0 1 9 27 0 0 0 6
13 0 0 1 6 28 1 1 1 13
14 1 1 1 17 29 1 1 0 9
15 0 0 0 5 30 0 0 1 5
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2.1 SAS
SAS

“maopl006”  SAS
data maop1006;
input obs X1 -X3 Y @@ ;

cards;
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0 11
1 8

3 0 0 0 3 18 1 0 1 9
4 1 0 1 5 19 0 0 0 8
5 0 0 0 2 20 1 0 0 5
6 1 1 1 13 21 0 1 1 5
7 0 1 0 6 22 1 1 0 8
8 1 0 1 10 23 1 1 0 13
9 0 0 0 4 24 0 0 1 8
10 1 0 1 7 25 1 0 0 6
11 0 0 0 1 26 0 0 1 4
12 0 0 1 9 27 0 0 0 6
13 0 0 1 6 28 1 1 1 13

14 1 1 1 17 29 1 1 0 9
15 0 0 0 5 30 0 0 1 5

Tun,

2.2 Y

SAS
Y o
proc univariate data = maop1006 noprint;
var Y
output out = aaa mean = ybar var = yvar;
run,
proc print data = aaa;

var ybar yvar;

run,
[SAS 1
Obs ybar yvar
1 7.46667 13.0161
Y 7.467.13.016,
2.3 Y Poisson
SAS Poisson

proc genmod data = maop1006 ;
model Y = X1 — X3/link =log dist = poisson;
run,

[SAS 1 “link =log” “

»
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[SAS 1
Intercept 1 1.5066 0.1323
X1 1 0.4162 0. 1381
X2 1 0.4012 0.1382
X3 1 0.2546 0.1362
0 1.0000 0. 0000
X3( )
2.4 Poisson
[43 ”
SAS Poisson

“ »

proc genmod data = maopl1006;
model Y = X1 — X3/link =log dist = nb noscale;

run;

[SAS ] “dist =nb”
( ) (13 » ;
“noscale”
k “0 »
Poisson
(Lagrange) “ ) ’
»
[SAS )|
1 o
Intercept 1 1.5066 0.1258
X1 1 0.4162 0.1313
X2 1 0.4012 0.1314
X3 1 0.2546 0.1295
0 0.9510 0. 0000
“1 » ‘ﬁ. 95 10 »
[ ”» [43 ”»
“X3 ”»
Poisson “ 7

In A(X) =1.5066 +0.4162X1 + 0. 4012X2 +
0.2546X3

Wald 95% Wald Pr >
1.2473 1.7659 129.70 <. 0001
0. 1455 0. 6869 9.08 0.0026
0.1304 0.6720 8.43 0.0037

-0.0123 0.5214 3.50 0.0615
1.0000 1.0000

Pr >
8.6315 0.0017"
' P
Poisson o
2.5 Poisson “
SAS Poisson

proc genmod data = maop1006 ;
model Y =X1 - X3/link =log dist = poisson scale

= deviance;

run,

[SAS ] “scale = deviance”
“ ” Poisson
[SAS ]

Wald 95% Wald Pr >
1.2600 1.7532 143.41 <. 0001
0.1588 0.6737 10.04 0.0015
0. 1436 0.6588 9.32 0.0023
0.0008 0.5084 3.86 0.0493
0.9510 0.9510

AN(X) =" 5066 +0. 4162X1 +0. 4012X2 + 0. 2546X3

NQS) 1.1
) “Poisson 7
[ ] X1.X2 X3
exp(0.4162) =1.516189.exp (0.4012) =1.493616
exp (0. 2546) =1.289946 X1 “
(1- 0 - )”7X2 “
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