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1. Introduction

Statistics is one of the disciplines of science whose application has become widespread among
the people. Starting from conducting research and proposing hypotheses, statistics have a role in it.
One analysis of statistics is regression analysis, which is data analysis that utilizes the relationship
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between two or more variables. The purpose of regression analysis is to investigate the relationship
between the response variable and the predictor variable and predict one of the other variables. In
general, regression analysis has a response variable which is a continuous variable that follows the
normal distribution. But there is also a regression analysis that has a response variable not a
continuous variable but a discrete variable one of which is Poisson regression analysis[1-4].

Poisson regression analysis has several assumptions including the response variable following
the Poisson distribution. This means that the data used in Poisson regression analysis is data with
rare events. The next assumption is equidispersion, a condition in which the mean (mean) and
variance of the response variable are the same. However, not all data meet the assumption of
equidispersion so that if the data have conditions where the mean and variance are not the same
then Poisson regression analysis should not be used[1-6].

The analysis used if the second assumption is not met, that is, if the mean is greater or smaller
than the value of variance, it is often referred to as underdispersion or overdispersion, so analyzes
such as Negative Binomial Regression and Generalized Poisson Regression can be used. Both of
these regression analyzes have response variables in the form of discrete variables. Generalized
Poisson regression analysis is analogous to Poisson regression analysis only that Generalized
Poisson regression assumes the random component is generalized Poisson distribution[1, 7-12].

Often the data obtained has a variance of the response variable greater than the average value
(overdispersion), so the assumption of equi-dispersion (the mean and variance of the response
variable is equal) in the Poisson regression is not met. This shows that to overcome the problem of
Underdispersion the Generalized Poisson Regression method is used.

2. Review Literature
2.1. Generalized Poisson Regression

The functional form of the generalized Poisson distribution is expressed as Generalized
Poisson P (GP-P), where P = 1 for the generalized Poisson distribution-1 and P = 2 for the
generalized Poisson-2 distribution. The distribution of the generalized Poisson-1 opportunity is
stated as: (Yang, 2009: 1515)

_1 _ _
fly) = L y‘f"p[ 6 =012, ..

probability distribution of the generalized Poisson-2 if 6 = p / (1 + rp) and A =t / (1 + 1)
substituted in the equation which is stated as follows: (Almasi, 2016: 3)
y -1 _
a (1+ry)Y [ u(1+ry)] _u _ i
fly) = (Hm) Sexp |~ for 6 = >0 and A = o> 0.
The generalized Poisson regression equation has the same regression equation as the Poisson
regression which is defined as follows:

Y, = exp(Bo + BuXai + -+ BpXpi) + &

The estimated parameter used is the Maximum Likelihood Estimation (MLE) with the estimation
process with the likelihood function as follows: (Wang and Famoye, 1997: 277-278)
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For the parameter r obtained:
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For the B parameter obtained:
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For parameter r as follows:
n
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The equation shows that the parameter r and the parameter 3 have a non-linear relationship so they

have not provided a solution. As a result, another settlement is needed with an iterative numerical
method.

3. Result and Discussion
3.1.Poisson Distribution Testing

The hypothesis used is the number of neonatal deaths not following the Poisson distribution.
Based on SPSS output obtained a= 1,000 means that many neonatal deaths follow the Poisson
distribution.

3.2. Assumption of Equidispersi

Generalized Poisson Regression analysis has different assumptions from Poisson Regression
assumptions which must meet the equidispersion assumption. The analysis requires that the
response variable does not have the same mean value as the variance value. Based on Descriptive
Statistics obtained Mean = 0.25 and Variance = 0.197, meaning that the assumption of
equidipersion is not fulfilled. As a result, the analysis of Generalized Poisson Regression can be
continued.

3.3.Generalized Poisson Regression Analysis
Based on the estimation results, the estimated regression equation for the number of neonatal
deaths per puskesmas is as follows:
Y © = expiol (-3.798370 + 0.005318X_1 + 0.001806X_2 +
0.002734X_3 — 1.635975X_4 + 0.007465X_5 — -
0.000359X_6 + 0.229370X_7 + 0.004049X_8)
Before the next stage, the feasibility of the model will be tested first. The results of the likelihood
ratio (G) of 18.3295 can be concluded that the Generalized Poisson Regression model can be used.
In determining the factors that affect neonatal mortality from the data obtained, the Remove
method will be used in the regression analysis. First the variable will be issued which gives the
greatest z value to the model.
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4. Conclusion

The estimated regression equation for the number of neonatal deaths per puskesmas is as
0.001065X_6). The interpretation of the model,  _0 of -4.112862 means that the chance of neonatal
death per puskesmas in Jambi City is 0.0164. The _3 parameter of 0,00036 means that an increase
in pregnant women receiving the Tetanus Diptheria immunization by 1 person will reduce the
chance of 0.0164 neonatal deaths in Jambi City if the other variables are considered constant.
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