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Abstract 

 

In this paper Regression model for count data was construct to study the 

influencing factors on the number of patients infected with Pneumonia for Iraqi 

children under the age of five years. Three type of distributions was used to find 

the best fit of the model. The results of Log-Likelihood and AIC indicated the 

Zero inflated -Geometric is the best fit for this model. 

  

 

1. Introduction 

Knows regression analysis in general as a measure of the average athletic relationship 

between two variables or more in terms of units of measurement the explanatory 

variables in the relationship is often called relations of this type the regression models. 

Regression analysis divided into two parts non-linear regression and linear regression.  

In statistics, count data is a statistical data type, a type of data in which the observations 

can take only the non-negative integer values { 0, 1, 2, 3, 4, 5, ... }, and where these 

integers arise from counting  rather than ranking. There are count data in different areas 

of life such as results of the negative health, and traffic accidents, are all treated as 

events are counting. In addition, depend on her observations forms dispersion as 

follows:- 

 Over Dispersed 

 Equi Dispersed 

 Under Dispersed 

http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Statistical_data_type
http://en.wikipedia.org/wiki/Data
http://en.wikipedia.org/wiki/Integer
http://en.wikipedia.org/wiki/Counting
http://en.wikipedia.org/wiki/Ranking
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2.1. Negative Binomial (I) 

Under Poisson distribution, the mean   supposedly be homogeneous within classes. 

Assuming that   gamma distribution with mean    E  and variance                                           

12  Var , and /Y  distributed of Poisson with conditional mean    /yE  

then the marginal distribution for  Y  followed by Negative Binomial distribution with 

probability density function: 
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And can be generate different kinds of Negative Binomial distribution for example if 
1  then  Y  is Negative Binomial with    E  and      1YV . 

Knowing that   is the inverse of the dispersion parameter and  /1  then the 

equation (1) can be written as follows: 
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In addition, if   equals zero then    YVarYE  and produces Poisson 

distribution and if 0 then    YEYVar   thus the distribution allows to deal 

with the case over dispersion. Moreover, there is special case for Negative Binomial 

distribution (I) if 1  will be the distribution is Geometric, used in this research, it is 
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the only possible case for the application of Geometric distribution. If we assume that, 

the mean or the corresponding value is 

    )3(exp|  TxexYE   

 

The maximum likelihood function for regression model of (Negative Binomial I) is 
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Therefore estimation of maximum likelihood function of   ˆ,ˆ  can be obtained by 

maximizing   ,  for )  ) and) )  the equations are: 
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The maximum likelihood estimates for   ˆ,ˆ  can be solved at the same time. 

Includes conducted a sequential, in the first iteration by the initial value for  0,

the   ,  maximizing for (  ) it produces ( 1 ). The equation (5) is equivalent 

to the weighted least squares, so with a simple modification of this process can be 

performed by use of a regression (IWLS) similar to those in the Poisson distribution, 

and in the second iteration placed (  ) fixed at ( 1 ) the   ,  maximizing for 

( )  is produces ( 1 ). In equation (6) can be extracted by the use of repetition 

Newton-Raphson , by imposition   as fixed, and   as fixed can be obtained on the 

maximum likelihood estimated for   ˆ,ˆ . 

 

2.2. Models of Excess Zeros 

The count data may appear (over/under dispersion) or include many zeros. These 

properties suggested the use of models such as zero-inflated regression models and 
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Hurdle regression. These models has been used successfully in economy, medicine, 

biology, and epidemiology. The most important characteristics of these models is that 

they are suitable for mixed data of two society. One of them has zeros and other the 

numbers for discrete distributions. The models of zero-inflated and Hurdle  can be 

summarized as comes:  

        )7(1/ yfwywwyYp     

Y: variable count, W: increase the percentage of zeros 
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 yf : Density function the count 

 

Moreover, if the- 

  00,0  fw  Produces Hurdle model in (7),   00,0  fw   

Produces zero-inflated model in (7)  

 

If 0w in (7) produces zero-inflated or Hurdle, if 0w in (7) produces 

zero-inflated model.  yf  Either be (Binomial or Geometric or Poisson or Negative 

Binomial or Generalized Poisson). In fact increase the number of zeros in conformity 

with impressions event none numbered for one reason or other, because it cannot take 

counting, the following explanation of all about model. 

 

 

2.2.1.Zero-Inflated Regression Models 

The zero-inflated density is a mixture of a point mass at   yIzero 0  and a count 

distribution  ,; xyfcount . The probability of observing a zero count is inflated with 

probability   ,;0 zf zero : 

            )8(,;,;01,;0,,,;inf  xyfzfyIzfzxyf countzeroozerolzero 
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Where  I  is the indicator function and the unobserved probability   of belonging 

to the point mass component is modelled by a Binomial GLM   Tzg 1

.The corresponding regression equation for the mean is:  

    )9(exp10  T

iiii x  

 

And using the canonical log link. The vector of regressors in the zero-inflation model 

zi and the regressors in the count component xi need not to be distinct in the simplest 

case, zi = 1 is just an intercept. The full set of parameters of  ,  and potentially the 

dispersion parameter   (if a Negative Binomial count model is used) can be estimated 

by ML. Inference is typically performed for  , and, while   is treated as a 

nuisance parameter even if a Negative Binomial model is used. 

 

2.2.2 Hurdle  Regression Models  

The Hurdle model combines a count data model  ;; xyfcount
 (that is left-truncated at 

y = 1) and a zero Hurdle model  ;; zyf zero (right-censored at y = 1) :  
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The parameters of models are  , . And one or two additional dispersion parameters 

 (if countzero ff ,  or both are Negative Binomial densities) are estimated by ML, 

where the specification of the likelihood has the advantage that the count and the Hurdle  

component can be maximized separately. The corresponding mean regression 

relationship is given by: 

        )11(,;01log,;01loglog  icountizero

T

ii xfzfx   

 

and using the canonical log link. For interpreting the zero model as a Hurdle , useful if 

the same regressors xi = zi are used in the same count model in both components 

zerocount ff  : 

 

A test of the hypothesis    then tests whether the Hurdle is need or not. 
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3. APPLICATION 

Pneumonia is a form of acute respiratory infection that affects the lungs. The lungs are 

made up of small sacs called alveoli, which fill with air when a healthy person breathes. 

Data are collected from the Multiple Indicator Cluster Survey (MICS4) in 2011. MICS 

produces a wide range of scientifically built and tested indicators to provide a realistic 

and detailed picture of the fulfillment of critical children and women rights across the 

world. 36,580 households were sampled in MICS4, In order to model the effect of 

variables on the number of children that has Pneumonia for all districts in all 

governorates of Iraq, the following variables has been considers for the model:- 

Y: The Number of Infected of Pneumonia. 

1X : Number of family members. 

2X : Number of children under the age of five in each family. 

3X : Number of doses of DPT. 

4X : Mother's education level 

5X : Regions of Iraq (Kurdistan, Central and Southern of Iraq) 

6X : Sex of the child 

7X : Type of breastfed  

8X : BCG immunization   

 

By estimating the parameters of the model was conducted goodness of fit for (Y) 

variable which represents the number of Pneumonia patients, through the use of 

function (com.fit) in R language, the results of the values of parameters of the 

distribution is 45.0,0  v . 

Since 1,0  v , this refers that the data are distributed Geometric distribution it is 

a special case of Com-Poisson distribution. To find the best molded which fit the data 

we used the following count regression model. 

1. Geometric distribution. 

2. Hurdle - Geometric distribution model. 

3. Zero inflated -Geometric distribution model. 
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Table 1. Coefficient estimates, standard error, number of significant parameters, 

maximized log-likelihood and AIC value for models 

            Model 

Coeff 

Geometric Hurdle-GE zero-inflated -GE 

Coeff. St- Error Coeff. St- Error Coeff. St- Error 

Intercept 3.94944 0.2395* 3.38337 0.37238* 3.77058 0.27299* 

1X
 

-0.27115 0.0310* -0.31705 0.05366* -0.35283 0.03969* 

2X  -0.12577 0.0274* -0.07662 0.04596 -0.03903 0.03713 

3X
 

0.12581 0.0220* 0.12828 0.03396* 0.11402 0.02543* 

4X
 

-0.12096 0.0374* -0.04395 0.06198 -0.09675 0.04618* 

5X
 

0.16178 0.0694* 0.24462 0.10055* 0.17165 0.08053* 

6X
 

-0.20945 0.0619* -0.15316 0.09114 -0.18919 0.07042* 

7X
 

-1.29383 0.0802* -1.18388 0.13975* -1.17271 0.09335* 

8X
 

-1.19016 0.0927* -1.31726 0.17601* -1.18289 0.10818* 

Intercept   5.67188 0.42730* -19.6959 4.6500* 

1X
 

  -0.30478 0.05326* -5.6416 1.6373* 

2X
 

  -0.20335 0.04621* 5.3130 1.2276* 

3X
 

  0.14272 0.03703* 0.6405 0.3375 

4X
 

  -0.24323 0.06450* 1.1916 0.5467* 

5X
 

  0.07630 0.12179 -0.3995 1.0444 

6X
 

  -0.31920 0.10390* 0.8919 0.7343 

7X
 

  -1.65579 0.12507* 4.6682 1.2333* 

8X
 

  -1.37705 0.13956* 1.2460 1.0566 

no. parameters 9 15 13 

Log-likelihood -2509.212 -2479 -2478 

AIC 5036 4993.844 4991.407 

*    at the level of significant 0.05 
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4. CONCLUSIONS 

This paper is related with the response variable of interest is a count, for count data, the 

most widely used regression model is Com-Poisson regression. When data display 

over-dispersion, the common solution is to Geometric regression. In order to model the 

effect of variables the number of Pneumonia patients, Geometric, Hurdle - Geometric 

and Zero inflated -Geometric regression models are fitted respectively. The results of 

Log likelihood and AIC indicated the Zero inflated –Geometric distribution is the best 

fit for this model. 
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