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ABSTRACT: In this study we have analysed the various factors affecting life expectancy in order to suggest a country which area 
should be given importance to efficiently improve the life expectancy of its population. The main focus of our study is to 
determine the predicting factor which is contributing to higher value of life expectancy. The data have been collected from the 
WHO data repository website and its corresponding economic data was collected from United Nation website for the period 2000 
- 2015 for 193 countries. The factors considered in the analysis are immunization, mortality, economic, social and other health 
related factors. A multiple linear regression model with twenty independent variables and life expectancy as the dependent 
variable is used to find the relationship between the variables. 

Further stepwise regression and cluster analysis algorithm is used in this study. The final result of the analysis would be the 
factors with significant influence on life expectancy in different countries. 
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INTRODUCTION: 

Life expectancy is the key metric for assessing population health and it refers to the number of years a person can expect to 
live[1]. The study of life expectancy of a population is important for the evaluation of the degree of economic and social 
development of a country[2]. The residents of a country with high life standards live longer, on average and have a small 
mortality ratio[2]. In the last decades, life expectancy has increased significantly, at global level. There have been lot of 
studies undertaken in the past on factors affecting life expectancy considering demographic variables, income composition 
and mortality rates. It was found that affect of immunization and human development index was not taken into account in the 
past. 

LITERATURE REVIEW: 

Several studies have been undertaken on factors affecting life expectancy, considering demographic variables, income 
composition, and mortality rates. Not only by studying cross sectional data but also panel data for a period of a few decades. 
The research questions wanted to assess the significant factors contributing to the improvement of life expectancy in the years 
and also understand whether life expectancy is influenced by socio economic and demographic inequalities factors. Life 
expectancy at birth is the average number of years a newborn is expected to live if mortality patterns at the time of its birth 
remain constant in the future. It summarizes the overall mortality rates for a population and the model that prevails among 
age groups in a given year. High mortality for young age groups significantly lowers the life expectancy at birth. But if people 
survive their childhood in a country with high child mortality, they may live much longer. Therefore, in the model, a low life 
expectancy at birth may also be caused by high childhood mortality. 

RESEARCH METHODOLOGY : 

The data for the analysis was collected from the WHO[3] ,United Nations[4] and other authentic websites[5]. Data 

preprocessing was done using various methods. We started with the basic descriptive statistics and the count of null values in 
each column. The null values were filled with the mean values of their column. After computing null values ,a MLR model is 
built to find the relationship between the variables .We used stepwise regression approach to fit data into a model to achieve the 
desired result and cluster analysis to identify the homogeneous group of countries.Finally, we found the variables which are 
statistically significant. 
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DATA ANALYSIS AND          INTERPERTATIONS: 

 

 

 

 

 

 

 

 

 

Fig-1: Life expectancy dataset (WHO) [3] [4] [5] 

The above table contains values of various factors which involves in life expectancy for different countries. It involves 
Mortality, infant death, Heaptitis, Total Expenditure, Schooling,,etc. 

Chart- 1: Scatter plot of life expectancy with total expenditure 

The above plot shows that the total expenditure has a positive relationship with life expectancy. Growth in expenditure shows 
an increase in life expectancy. 
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                       Chart-3 : Scatter plot of life expectancy with infant deaths ,Alcohol ,Hepatits B , Measles 

The scatter diagram of the observations between infant death rate and life expectancy shows that the two variables are 
inversely related.The plot between alcohol consumption and life expectancy shows that the two variables are not tightly 

associated. Also the plot between Hepatitis B and life expectancy , Measles and life expectancy shows that they are inversely 
related. 

Chart- 4 : Scatter plot of life expectancy with GDP 

This plot displays the correlation between life expectancy and gross domestic product (GDP) per capita. It shows that in 
general, countries with higher GDP tend to have a higher life expectancy. 
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Chart- 5 : Plot between years and life expectancy 

The above plot shows that over the year, life expectancy has been increased slightly but it had a sudden downfall during the 
year 2012 and again it gradually increases in the year 2014. 

Fig- 1 : Estimation of regression coefficient - Multiple linear regression 

From this Multiple Linear Regression Model we infer that the independent variables like adult mortality has the negative 
value of -2.99000081e-02. As this value of adult mortality decreases the life expectancy rate increases. Similarly all the 
independent variables which has negative values is inversely related to the life expectancy. And the independent variable like 
Schooling which has a positive value of 6.55693667e-01, the life expectancy rate increases, that is they are directly related. 

 

TABLE- 1 : The above table represents the top 10 country with the highest life 
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Fig-8 :Step down regression - OLS regression results 

From the above statistical summary we infer that finally there are eight variables left namely Adult Mortality, Alocohol, 
Percentage expenditure, Polio, Total expenditure, GDP, Income composition of resources, Schooling and all of these variables 
are significant. 

 

Fig-9 : Heatmap - plot for correlation 

Evidence of negative correlation between Life expectancy and Diseases can be seen in the above heatmap. Whereas, Income 
and Schooling has a strong positive correlation with Life expectancy. Life expectancy has a positive correlation with vaccines 
of Hepatitis B, Polio, and Diphtheria which explains a higher life span for those who are vaccinated. Both infant and adult 
mortality have a negative correlation with Life expectancy which is also very intuitive. 

 

Fig- 10 : Statistical data of the Regression model fitted with the selected  features. 

From the above statistical data we infer that the Root  Mean Squared Error indicates the absolute fit of the model to the data 
and the R squared value,0.736 illustrates the regression model explain almost all the variances of the variable and therefore 
there is very close relation between life expectancy and all other dependent variables.                  
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Chart-11 : Cluster analysis – plot 

 The elbow method is used to find the optimal number of clusters.The clusters give us the relationship between the life 
expectancy and adult mortality in each year. 

CONCLUSION: 

In conclusion we can say that the factors with significant influence on life expectancy in different countries are Adult Mortality, 
Population, Percentage expenditure, Polio, Total expenditure, GDP, Income composition of resources and Schooling.So a 
country should give importance to these areas to efficiently improve the life expectancy of its population. 

INFERENCES: 

 Over the year, life expectancy has been increased slightly. 

 Life expectancy decreases with increase in infant's death. 

 Countries having chronic diseases has lower life expectancies. 

 GDP and Life expectancy has a strong linear relationship. 

 Countries with high population has slightly low life expectancy. 

 As total income composition of a country increases, life expectancy also increases. 

 Schooling impacts the life expectancy as expected. 
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