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Abstract: When speaking about data, presuppose its good quality otherwise the accuracy of information would be
affected, which would lead to false interpretations. In Health Statistics data is obtained through surveys presented in its
simplest expression, taking advantage of existing records; making an inquiry or by means of experiments. The rational
organization of the data allows characterizing the priority issues and thus establishing health programs. To analyze the
mortality data it is necessary to consider the mortality rate of certain age groups, so that we can find data which shows
the prevalence of major groups of deaths. The analysis of data is followed by subsequent formulation of the Poisson
regression models, where each group in question by age group is represented by a number of counting time. The
Poisson regression model is a specific type of Generalized Linear Models (GLM) and non-linear. As [1], its main features
are: a) to provide, in general, a satisfactory description of experimental data whose variance is proportional to the mean.
b) It can be deduced theoretically from the first principles with a minimum of restrictions c) If events occur independently
and randomly in time with constant average rate of occurrence, the model determines the number of time specified. At
the end of this study, it could be seen through the analysis of the data that the age group from 70 to 79 years old
sustains the highest incidence of deaths with 21.1%. Then comes the range of 60 to 69 years old with the morality rate of
20%. This was recorded for the time worked in January 2000 to December 2004. The death rate was 52.27and variance
was equal to 102.43 in the city of Santo Angelo (Brazil). It was further found that the data analyzed over dispersion
variance greater than average. AS a result it was necessary to remove the over dispersion to find the appropriate
template. With the pattern found, some short-term forecasts were made.

Keywords: Deaths, Poisson regression models, Over dispersion.

1. INTRODUCTION

Conventionally the ‘Cause Mortality Statistics’ repre-
sents the basis or the various causes of death; therefore
assigning each death one single cause is inaccurate.
However the cases of violent deaths or acute infectious
diseases can be associated to a single sourced death.

In order to study data on mortality, it is necessary to
consider mortality in certain age groups, so that the
data is showing the main groups in occurrence of
deaths. For the data analysis, ‘Poisson Regression
Models’ depict each group in question by age group
next to a series of counts in time. Thus, we find the
equations generated by the model, which allows us to
make predictions in a short term.

In this study we sought to introduce the theoretical form
on the structural modeling of time series by means of
‘Poisson’, representing the number of deaths by age group.

Considering the lack of data on the mortality of St.
Angelo, this research will contribute to further
information that would be of great importance to the
local or public agencies.

At present, we lack an information system that is
able to provide such knowledge with a dynamic update.

*Address corresponding to this author at the Department of Statistic, Federal
University of Sergipe, S&do Cristévao, Brazil; Tel: +55-7921056362; E-mail:
suzana.ufs@hotmail.com

ISSN: 1814-8085 / E-ISSN: 1927-5129/12

2. LITERATURE REVIEW

2.1. Poisson Regression Models

After the logistic regression model Poisson
regression is the most widely used generalized linear
models. Poisson regression models are applied when
the response is a count, as the number of events in
time.

The Poisson regression model is a specific type of
GLM and non-linear. As [1], its main features are:

a) provides, in general, a satisfactory
description of experimental data which is proportional
to the average variance;

b) can be deduced theoretically from first principles
with @ minimum of restrictions;

c) If events occur independently and randomly in
time with constant average rate of occurrence, the
model determines the number of time.

In the last two decades have made experiments in
various fields of health, such as the study of pollution
vs deaths of engineering, such as in improving
products and processes. Many experiments involve
variables that do not have a normal distribution, the
GLM are a useful alternative to traditional methods of
data analysis that need changes. The GLM, introduced
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by [2] play an important role in statistics, since it
generalizes the traditional normal linear regression,
opening the range of options for the distribution of the
response variable and giving greater flexibility to the
connection between average and the systematic part of
the model [3].

According to [4] the Poisson regression model is a
specific type of generalized linear models (GLM) whose
parameters can be estimated using the maximum
likelihood method, with the likelihood function given by:

L= HPr(Z /2, )= l_‘[ Z' (2)

and the log-likelihood function equal to:

logL = 2 (Z,.log(A, ) — A, )—zlog(Z)!

The constant function Z , given by Elog(Z)!, may

be omitted, it does not involve A [5, 6].

The systematic component admits the existence of
a link function log(A,)between the means of
observations and the Ilnear structure of the model
given by log(A.) =B x/ . Thus, the use of the
connection log functlon ensures that the adjusted
values of A, remain in the range [0,»). The link
function log relates the linear predictor /3 xl.T the
expected value A, of vetor Z,. The Poisson model
with log link is sometimes called a log-linear model
[6,7].

Transforming the link function log are obtained the
following expression for the dependent variable:

Bo+Pix|+...+ X
)\.=€0 141 Ktk 3)

where p xiT is the linear predictor,

B =By

to be estimated and X, = (X, ., X; )"
values of k explanations variables [8].

TV
/D)k) is the unknown parameters vector

represent the

The normal, binomial, Poisson, gamma, inverse
normal, and negative binomial distributions are
members of the exponential family.

Statistic of Interest

After convergence, which may be made through
the Newton-Raphson algorithm, must examine the
following statistics:

(XTWX)'1 , the covariance matrix estimate for /;’ :

~ The log-likelihood function [=1(Z,1)=

E {Zi log)"i - )"i}
i=1

A plot of standardized residuals versus fitted values,
no trend is an indication that the functional relationship
variance/mean proposal for the data is satisfactory.
Residual graphs versus covariates that are not in the
model are quite useful. If no covariate is needed, then
one should not find any trend in these plots. Data with
gross errors can be detected with great residuals, or
the fitted model should require more covariates, for
example, higher-order interactions. The graphic
inspection is a powerful means of inference in GLMs

[9].

The degrees of freedom associated with the
deviation is defined by v =n— p. To test a model, we
compare the G’ and your degrees of freedom, v, with
a theoretical probability distribution. Generally, we
adopt the chi-square distribution.

In practice, is content to test a model (loosely) by
comparing the deviation from the critical value
XL , (@) of chi-square distribution with a S|gn|f|cance
level equal to «a . If this is greater than Xn ,(a), the
model is rejected, and if less than Xn , (@) or equal,
we accepted the model [7].

It should be expected that a good fit to the model
data has a deviation close to their degrees of freedom.
If the deviance G° or the x° exceed the value of its
degrees of freedom, it is said that the model is
inadequate can handle is a problem of overdispersion
[10].

To evaluate the existence of overdispersion must
employ a standard criterion. If it adopts the deviation
G’ exceeds the critical value Xf_p(a) up to 10%.,
whichever is greater, the model is rejected. The effect
of this correction is the minimum in the punctual
estimators. This method is based on the generalization
of [11] for Poisson models.

3. ANALYSIS OF DATA THROUGH THE POISSON
REGRESSION MODELS

The data relating to deaths in the city of Santo
Angelo (Brazil), were collected in pre-prepared
worksheets with the Civil Registry Office in this locality
and refer to the period from January 2002 to December
2006.
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Analysis of Mortality Data

their degrees of freedom are not near to 1. Therefore

one must analyze the data overdispersion. Table 4
The data analysis facilitates the identification of shows the data after the overdispersion.
deaths by age group and the application of Poisson
regression models, as can be seen in Table 1. Through ~ Table4:  Criteria for Evaluation of the Model
Table 1 shows the incidence of deaths by age group in —
. Criteria Degree of Values Values/DF
the city of Santo Angelo. Freedom
Table 1: Relationship of Age with Deaths Scale of Deviance (G?) 58 58,00 1,00
Scale of Pearson (X%) 58 55,17 0,95
Age cit. Frequency
Likelihood 58 -4936,17
Less 1 22 4%
01t0 09 5 0.9% Table 4 shows that the degrees of freedom are
10to 19 10 1.8% close to 1 this implies that the model is appropriate.
0to29 10 18% After confirmation of the model in question is held now,
3010 39 17 3.1% the short-term prediction, using values of the series
4010 49 48 8,6% that were considered outside the normal range, which
50 to 59 71 12,8% follows in Table 5 the actual and predicted values of
60 to 69 111 20,0% the model:
70 to 79 117 21,1%
80 to 89 106 19.1% Table 5: gr;::'tt]STerm Forecast for Total Number of
More 90 38 6,8%
TOTAL 555 100% Real Value Prediction
Table 1 shows that the age group with the highest 57 475
number of deaths is from 70 to 79 years old with 21.1% 32 473

of them after coming to the 60 to 69 years old with
20%. Where you can see that there is a high life
expectancy.

Table 2 shows the parameters of the Poisson
regression model.

Table 2: Summary of Model Parameters
Coefficient | Standard Error(SE) | Coefficient/SE | p-value
X 3,96 0,018 221,56 0

In Table 2 are the model parameters. The Table 3
shows the evaluation criteria of the serial number of
deaths in the city of Santo Angelo, by modeling the
Poisson regression models.

Table 3: Criteria for Evaluation of the Model
Criteria Degree of Values Values/DF
Freedom
Scale of Deviance (G 58 119,21 2,06
Scale of Pearson (X% 58 113,40 1,96
Likelihood 58 -232,60

Table 3 shows that the scale of Deviance and Scale
of Pearson that are not suitable for the model, because

4. CONCLUSION

At the end of this study could be seen that through
the analysis of the data could be found that the age
group from 70 to 79 years is most prevalent, and also
found the model for the serial number of deaths in the
city of St. Angelo.

The statistics of the Pearson and Deviance divided
by degrees of freedom were used to detect
overdispersion or underdispersion had the series in
question, taking into consideration that the mean and
variance in a Poisson distribution are equal, this implies
that the statistic Pearson divided by degrees of
freedom should be approximately 1 (one). Values
larger than one indicate overdispersion, ie the variance
is greater than average, or, underdispersion when the
variance is less than the average. Thus, we can
expose the series that showed overdispersion or
underdispersion.
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