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in family planning and providing contraceptives. Despite these efforts, there is still a higher 

fertility rate than what is considered. Fertility behavior influences population growth, it has 

consequences on resources, employment situation, health and other social facilities. The 

mechanism of factors affecting fertility is that intermediate variables influence fertility directly, 

while socio-economic and demographic variables affect fertility indirectly through intermediate 

variables (Bongaarts, 1978). Some of these factors could be literacy status, occupation, religion, 

child birth- death ratio, wealth status, place of residence, household headship, contraceptive use, 

region, reproductive life span, age at first marriage and desired number of children (Angeles, 

2010; Wolfe & Behrman, 1992). 

Several studies investigated determinants of desired family size in Ethiopia using some set of 

variables and statistical methods such as logistic regression, survival analysis and Poisson 

regression models (Long & Freese, 2006). Since, the desired number of children (DNC) data is a 

count data, Poisson Regression Models (PRM) and Negative Binomial Regression Models 

(NBRM) have been shown to be statistically more appropriate (Poston Jr, 2002). 

This study was aimed to assess the desired number of children and the potential factors 

influencing desired number of children by women at reproductive age using appropriate count 

regression models. Since the fertility level in Ethiopia is 4.6 children per woman and some 

policy makers are worried about the high fertility rate (EDHS, 2016). 

1.3 Objectives of the Study 

1.3.1 General Objective 

The main objective of this study was to identify socio-economic and demographic factors 

associated with the desired number of children among Ethiopian women of reproductive age (15-

49). 

1.3.2 Specific Objective 

 Estimating the average desired number of children among Ethiopian women of 

reproductive age. 

 Compare and contrast statistical results of desired number of children of women among 

Regions, Age groups, Urban and Rural areas and different segments of population.  

file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_8
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_4
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_4
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_70
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_43
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_55




file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_65
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_65
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_48
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_19
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_50
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_50
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_14
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_14
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_14
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_50
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_17
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_17
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_29
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_66
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_47


file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_18
file:///E:/My%20paper/Research/Habtu_draft_thesis_(comments).docx%23_ENREF_13
file:///E:/My%20paper/Research/Habtu_draft_thesis_(comments).docx%23_ENREF_11




file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_56
file:///E:/My%20paper/Habtu_draft_thesis_(comments).docx%23_ENREF_47


 

9 
 

in Rakai district. Data were collected on socio-demographic, behavioral and fertility related 

characteristics. They used a modified Poisson regression model to generate prevalence ratio as a 

measure of association for factors that were independently associated with fertility desire. 

Overall, fertility desire was higher in men than women. After adjusting for potential and 

suspected cofounders, the factors that were negatively associated with fertility were age. Being 

male, having primary education and having not yet attained the desired family size were 

positively associate with fertility desire.        

A research conducted by (Ayele, 2015) using the 2011 Ethiopian demographic and health survey 

found that materials used for roof, wall and floor, family size and births in the last five years 

were found to have a significant relation to fertility level of women in the last five years. 

Significant variation in fertility level was also observed among rural and urban residents of 

Ethiopia.  
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3.3 Methods of Data Analysis 

3.3.1. Design weights 

The weights are used primarily in order to make the computed statistics based on the gathered 

data more representative of the population from which the data are retrieved. Weights are often 

fractions, always positive and nonzero (Little & Vartivarian, 2005). Generally, Weighting is a 

necessary process that guarantees unbiased estimates for population parameters in complex study 

settings, equally representative for every individual within a sampling stratum, Weighting brings 

the sample population to the same scale of the target population with design weight, weighting 

keeps the sample distribution close to the distribution of the target population, especially when 

oversampling is applied in certain areas, reduced sampling errors and Weighting for correcting 

nonresponse (DuMouchel & Duncan, 1983). 

The design weights are used either when we want the survey statistics to be representative of the 

underlying population or when we want to compensate for over or under-sampling of specific 

cases or for disproportionate stratification. For computing design weights, we must know the 

sampling fraction, which is usually the over-sampling or the under-sampling amount for a given 

group or area. Thus, for instance, the unweighted samples in a survey over or under-represent 

people of certain areas or size of households, such as those in larger households. The design 

weight corrects for differences in selection probabilities, thereby making the sample more 

representative of a true sample of individuals in a country. The design weights are computed as 

normalized inverse of the inclusion probabilities. That is, if we know the sampling fraction of 

each respondent to the survey, then the weight is the inverse of the sampling fraction (Johnson, 

2008). 

3.3.1.1 Sampling Weight Methodology of women in EDHS 

Due to the non-proportional allocation of the sample to different regions and their urban and 

rural areas and the possible differences in response rates, a sampling weight must be used in all 

analyses using the 2016 EDHS data to ensure the actual representative of the survey results at 

both the national and domain levels. Since the 2016 EDHS sample is a two-stage stratified 

cluster sample, sampling weights are based on sampling probabilities separately for each 

sampling stage and each cluster. We use the following notations (EDHS, 2016): 
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As shown in Figure 4.1, the distribution of the desired number of children has a somewhat 

slowly decreasing tail and this leads to have a positively skewed (or right tailed) distribution. The 

minimum desired number of children per women is 0 (zero) and the maximum is 30 of the 

weighed data. 

 

 

Figure 4.1. Histogram for desired number of children by women weighted data 

Summary Statistics of some selected variables for the desired number of children (DNC) by 

women aged 15-49 years are presented in Table 4.2.  
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Table 4.4. Observed and predicted probabilities of desired number of children 

Probability  
Count  Obs. Observed prob. Poisson Negative Binomial 
0 958 0.09291 0.01165 0.07763 
1 116 0.00827 0.05188 0.00937 
2 1,532 0.11390 0.11550 0.07246 
3 1,134 0.08170 0.17140 0.11775 
4 4,257 0.33019 0.19078 0.25644 
5 1,177 0.08942 0.16987 0.12188 
6 1,765 0.12753 0.12605 0.14061 
7 436 0.03061 0.08017 0.08005 
8 740 0.05398 0.04462 0.04328 
9 94 0.00488 0.02207 0.00778 
10 993 0.04441 0.00983 0.05159 
11 41 0.00131 0.00398 0.00198 
12 366 0.01212 0.00148 0.01498 
13 36 0.00110 0.00051 0.00286 
14 19 0.00057 0.00016 0.00084 
15 135 0.00404 0.00005 0.00013 
16 16 0.00036 0.00001 0.00012 
17 2 0.00003 0.00000 0.00001 
18 6 0.00015 0.00000 0.00002 
20 105 0.00234 0.00000 0.00016 
24 2 0.00002 0.00000 0.00004 
25 5 0.00005 0.00000 0.00003 
30 6 0.00013 0.00000 0.00000 

 

From Figure 4.2 above the plots of the differences between predicted and observed values from 

each model against the observed value of the response was used to visualize how the model 

adequately expresses the response variable. And the predicted probabilities for Negative 

Binomial model were closest to the observed probabilities. Therefore the Negative Binomial 

model is the preferred model than the Poisson model. 

Table 4.4 presents the values for observed and predicted probabilities for each model. It 

indicated that, the values are very close to the observed values for Negative Binomial regression 

model in predicting each count desired children per mother. 

4.2.2. Negative Binomial model fit results 

Based on the above mentioned criteria for model selection and evaluation, Negative Binomial 

regression model was best for fitting the desired number of children by women. 
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Table 4.8: AIC value of log-logistic AFT and log-logistic gamma shared frailty models 

Model  AIC 

Log-logistic accelerated failure time 2393.579 

Log-logistic shared gamma frailty 2125.545 

4.6.1 Interpretation of log -logistic gamma  shared  frailty model  

From log-logistic gamma shared frailty model in table 4.8, controlling for other covariates, the 

acceleration factor with 95% CI of acceleration factor for women educational level who attended 

primary, secondary and higher was 1.133 (1.120, 1.146), 1.361 (1.331, 1.392) and 1.575 (1.526, 

1.625) respectively. This indicates primary, secondary and higher educated women had extended 

age at first birth by a factor of 1.133, 1.361 and 1.575 respectively at 5% level of significance as 

compared with women who were uneducated. 

The acceleration factor for Muslim women was estimated to be 0.984 with 95% confidence 

interval (0.975, 0.993).The 95% confidence interval does not included one. This shows that 

women who followed Muslim religion shortened age at first birth by 0.984 at 5% level of 

significance.  

The estimated coefficient of contraceptive user women was 0.036. The sign of the coefficient is 

positive which implies extended age at first birth. Hence, the age at first birth for contraceptive 

user women extended by a factor of 1.037 than the reference category (nonuser women) at 5 % 

level of significance.  

The acceleration factor of employed women was 0.990.The 95% CI of acceleration factor (0.982, 

0.997) does not include one. This means that employed women had shorter age at firs birth than 

unemployed women.  

The confidence interval of the acceleration factor of media exposed women was (1.001, 1.017), 

does not include 1, indicating that media exposure is also significant prognostic factor for age at 

first birth. It extends age at first birth by a factor of 1.009 at 5% level of significance.  

In the covariate husband/partners educational level, the estimated coefficient for secondary and 

higher was 0.014 and 0.030 respectively. The sign of the coefficients were positive indicates that 

women who had secondary and higher educated husband/partners had extended age at first birth 

by 1.014 and 1.030 respectively than women who had uneducated husband/partners. 
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