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    Abstract: Longevity depends on various facets such as 

economic growth of the country, along with the health innovations 

of the region. Along with the prophecy of existence, we also figure 

out how sensitive a particular mainland is to few chronic diseases. 

These factors have a robust impact on the potential life span of the 

population. We study the biological and economical aspects of 

continents and their countries to predict the life expectancy of the 

population and to perceive the probability of the continent 

possessing long standing diseases like measles, HIV/AIDS, etc. 

Our research is conducted on the theory that exhibits the 

dependency or correlation of life expectancy with the various 

factors which includes the health factors as well as the economic 

factors. Two Machine learning algorithms simple linear 

regression, multiple linear regression are used for predicting the 

expectancy of life over different continents, whereas, decision tree 

algorithm, random forest algorithm, and were applied to classify 

the likelihood of occurrence of the disease. On comparing and 

contrasting various algorithms, we can infer that, multiple linear 

regression produces the most accurate results as to what the 

average life expectancy of the population would be given the 

current features of the continent like the adult mortality rate, 

alcohol consumption rate, infant deaths, the GDP of the country, 

average percentage expenditure of the population on health care 

and treatments, schooling rate, and other such features. On the 

other hand, we study five diseases namely, HIV/AIDS, measles, 

diphtheria, hepatitis B and polio. The experiment concluded that, 

on majority, random forest produces better results of classification 

based on the economic factors of the combination of various 

countries of different continents. 

      Keywords: Machine Learning, life expectancy, Diseases, life 

measurement, Regression, Random forest, Decision tree. 

I. INTRODUCTION 

Machine learning is a field of computer science which has 

experienced exponential growth from the past few years. 

Almost every aspect of life is being changed by big data and 

machine learning. Health informatics sphere poses a great 
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challenge to this domain. The ultimate aim of applying 

machine learning is to develop algorithms which can be 

trained well and make improvements over time [1] [2]. Life 

expectancy is one of the most important measure in terms of 

population’s health in a country and is used as an indicator by 

many policy makers and researchers to complement 

economic measures of prosperity such as GDP etc. Prognosis 

of life depicts the average age that the members of a 

particular population group will be when they die. Life 

expectancy varies with developed and developing countries, 

ratio of birth to death, mortality rates of different countries 

and ratio of literate to illiterate population, all affect the 

survival time in one way or the other [3]. The country’s 

growth, advancements and accessibility of resources all are 

the factors of affect living rate of population. The life 

expectancy is calculated as the average survival time which 

indicates the median age of population where some might 

live till then, some might live more time span, some might 

live less but on an average the predicted value is the lifetime 

of that continent [4]. 

Prognosis of life is not only instrumental in predicting living 

rate but also helps in deciding whether there is a tendency of 

occurrence of disease in a continent. Along with the 

prediction of life, classification of disease is another aspect of 

research. Disease prediction is done by considering the 

economic, social factors of different countries in the 

particular continent and then we combine that data to predict 

it over a continent. The growth of the country affects the 

occurrence of disease in the country. Development rate of the 

country is dependent on, GDP, population awareness, 

illiteracy rate to literacy rate, birth to death ratio, all the 

factors have a combined effect on the striking of a disease. 

Therefore, machine learning is the suitable method to predict 

and classify. Regression, classification predictive algorithms 

can be used in various ways to achieve the desired output. For 

prediction of life expectancy, regression algorithms, linear 

regression and multiple regression are applied, whereas, for 

classification of diseases occurrence, application of 

classification algorithms, decision tree, random forest 

algorithm and k-nearest neighbor algorithm are applied to 

obtain the desired results. 

II. MATERIALS AND METHODS 

Although there has been study on factors affecting life 

expectancy considering some demographic features, income 

composition and mortality rates.  

 

 

 

 

Machine Learning for Prognosis of Life 

Expectancy and Diseases 

Palak Agarwal, Navisha Shetty, Kavita Jhajharia, Gaurav Aggarwal, Neha V Sharma 

http://www.ijitee.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.J9156.0881019&domain=www.ijitee.org


 

Machine Learning For Prognosis of Life Expectancy and Diseases 

 

1766 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: J91560881019/19©BEIESP 

DOI: 10.35940/ijitee.J9156.0881019 

Journal Website: www.ijitee.org 

However, as per author’s information immunization and 

human development index factors have not been considered 

till now for any predictions. Important immunization such as 

Hepatitis B,  

Diphtheria, polio, HIV/AIDS, and measles considered in the 

dataset. The study majorly focuses on immunization factors, 

mortality rates, economic factors, social features, and other 

health related information [5]. It is easier for countries to 

predict which factor is contributing in low life expectancy in 

particular and then continent as a whole. The dataset used for 

research is of different countries and publically available.  
A.  Linear Regression  

Linear regression is one of the simplest and easiest algorithm 

to understand and apply. It is a predictive machine learning 

algorithm which belongs to both, statistics, as well as 

machine learning. Linear Regression is used to find the linear 

relationship between the label and its one or more features. 

Thus, the features play the role to help predict the label [6]. 

Data points are plotted which generates a regression line. We 

get the best fit line which is the most estimated value with 

minimum distance between the predicted value and the actual 

value. It is used mainly for determining the strength of 

predictors, forecasting an effect and trend forecasting. Linear 

regression is categorized into two parts: Simple Linear 

regression and Multiple Linear regression. 

▪ Simple Linear Regression 

Simple linear regression has one independent variable and 

one dependent variable. It is useful for finding the 

relationship between 2 continuous variables. The goal 

is to find the best fit line which leads to prediction. So, 

the equation of line (y = mx + c) where m, c are the 

constants. Thus, plot the regression line. With the help 

of the equation we draw the regression line and obtain 

the predicted data points. The basic idea is to get the 

best fit line with maximum data points lying on the line. 

The model could even be under fitted or over fitted. An 

over fitted model is the one in which all the data points 

lie on the best fit line. And, the case of under fitting 

occurs when less than average number of data points 

fall on the regression line. How it works in computers is 

that the computer would perform n number of iterations 

for all the possible values of m. After the completion of 

every iteration, predicted values are calculated 

according to the line and compared with the actual 

values [7]. 

 

▪ Multiple Linear Regression 

Multiple linear regression contains one dependent variable 

but multiple independent variables. The main objective 

is to model the linear relationship between the 

dependent and independent variables and predict the 

outcome [8]. The regression line is drawn with the 

consideration of all the features. Multiple Linear 

Regression functions on some assumptions and they are 

as follows:  

▪ There exists a linear relationship between the independent 

and dependent variables. 

▪ The degree of correlation between the independent 

variables shouldn’t be too high. 

▪ Observations are selected randomly and independently 

from the population.  

▪ The residuals should be distributed normally with 

mean 0 and a variance sigma. 

Another term that is used extensively in regression 

analysis is the coefficient of determination or the R 

squared value. It the metric that is used to determine the 

variation or deviation of the predicted value from the 

actual value. It is also called as the score, that is, the 

score of accuracy of the result. The value of R2 

increases with the increase in the number of variables in 

multiple linear regression [9]. 

B.  Polynomial Regression  

Sometimes, when we plot the scatterplot of residuals         

against the features in a dataset, nonlinear relationship is 

observed. In that case use polynomial regression to obtain 

higher accuracy level which we may obtain due to the better 

and more accurate model or the best fit line [10]. Therefore, 

in polynomial regression, which is a form of regression 

analysis, the relationship between the features ‘x’ and labels 

‘y’ is represented in the form of a nth degree polynomial in x. 

It fits or models the non-linear relationship between the 

features ‘x’ and labels ‘y’ by taking the value of x and the 

conditional mean of y which is the corresponding value to x. 

Polynomial regression is also considered to be a special case 

scenario of multiple linear regression because, even though it 

models a nonalienated model to the data, it is still linear as a 

statistical estimation problem as the regression function is 

linear in the estimated unknown parameters from the data. 

Thus, using a polynomial regression increases the efficiency 

and accuracy of the model. That is, it increases the score or 

the R squared value.  

C.  Decision Tree 

Decision tree is a supervised machine learning. This 

algorithm can be used for regression as well as classification. 

The aim of decision tree is to predict the value of target 

variable by the decision rules which are trained to the model 

by creating some training data. This algorithm is easy to 

understand as compared to other classification algorithms. It 

uses tree representation to solve the problem, wherein, each 

internal node corresponds to the attribute and each leaf node 

corresponds to a class label. The primary cause of concern in 

decision tree is to select an attribute for root node from the 

dataset. Handling this concern is known as attribute selection, 

which, can be done by two methods, one is by information 

gain method and second is Gini impurity method [11]. In this 

research, decision tree is used to predict whether or not a 

continent is having a particular disease. It uses various 

economic factors of each country in the continent to predict 

the occurrence of the disease over the continent. It predicts 

diseases such as Hepatitis B, diphtheria, HIV/AIDS, polio 

and measles on the factors adult mortality, infant deaths, 

percentage expenditure, total expenditure, GDP, population, 

schooling, and average BMI of people and alcohol 

consumption in the countries of that continent.  
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Decision tree is easy to explain and it follows the same 

concept as humans follow while making the decisions 

themselves. Along with pros come the cons which are that 

there is high probability of overfitting in this algorithm. 

Calculations become complex with multi class labels [12]. 

 

D.  Random Forest  

Random forest algorithm is also a supervised classification 

machine learning algorithm. It randomly creates the forest 

with n number of trees. In general, more the number of tress 

in the forest, the more robust the forest looks like. In the 

similar manner, in random forest classifier, the higher 

number of trees in the forest gives the high accurate results. 

Random forest algorithm manages the problem of missing 

values and does not over fit the model when we have more 

number of trees present. It can be used for categorical data as 

well [13]. There are two stages in random forest algorithm, 

one is random forest creation, the other is to make a 

prediction from the random forest classifier created in the 

first stage [14]. In this research, random forest algorithm is 

used to predict the likelihood of happening of disease over 

the continent by considering the economic conditions of all 

the countries in a particular continent. Predicting for five 

most concerning diseases like hepatitis B, diphtheria, 

HIV/AIDS, polio, measles.  

 

E.  K-Nearest Neighbors 

K nearest neighbors (KNN) is a non-parametric, lazy learner 

algorithm that stores all available use cases and classifies new 

cases based on the similarity measure like distance functions. 

The model structure is determined from the data. In this 

algorithm, there is no explicit training phase or it is very 

minimal, if required. This algorithm is also based on feature 

similarity that means that how closely the samples resemble 

with each other in the dataset. During classification, the 

object is classified by a majority vote of its neighbors, with 

the object being assigned to the class most common among 

its k nearest neighbors. We use Euclidean distance (preferred 

when input variables are similar) to know which among the K 

instances in the training dataset are most similar to the new 

set of data for prediction [15]. In this research, KNN is used 

so that we can predict the occurrence of disease in a 

continent. It also classifies on the basis of combining 

countries, economic, social status that are present in that 

continent and predict whether or not there are chances of 

spreading of a particular disease like Hepatitis B, diphtheria, 

HIV/AIDS, Polio and finally measles.  

 

III. RESULTS AND DISCUSSION: 

A.  Regression Results: 

▪ Linear Regression Results 

The linear regression model is applied on the dataset and 

keeping the label as life expectancy constant, the 

features changed and the following graphs have been 

produced. 

 

 
         (a) 

 
         (b) 

 
         (c) 

 
         (d) 

Fig 1: Representing corelation of various factors with life 

expectancy, (a) Adult mortality VS Life Expectancy, (b) percentage 

expenditure VS Life Expectancy, (c) HIV/AIDS VS Life 

Expectancy, (d) Alcohol VS Life Expectancy. 
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Similarly, the best fit line is produced for every feature against life 

expectancy. Life expectancy has a positive relationship with 

percentage expenditure, total expenditure, GDP, Schooling, 

Income composition of resources and BMI and a negative 

correlation with Adult mortality rate, hepatitis B, under five 

deaths, Measles, Population, HIV/AIDS and alcohol consumption 

rate. 

 

▪ Multiple And Polynomial Results:  

  

Table 1: Predicting Life Expectancy Using Regression Analysis Over The Various Continents Of The World

 

 

 

 

CONTINENTS 

 

MULTIPLE LINEAR REGRESSION POLYNOMIAL REGRESSION 

 PREDICTED VALUE SCORE (%age) ACTUAL VALUE PREDICTED 

VALUE 

WORLD DATA        70.81 years            0.82         65.0 years            57.46   years 

 

ASIA 

 

        79.21 years             0.75           79.7 years             70.29 years 

 

AFRICA         52.03 years            0.81           47.9  years             45.59 years 

 

AUSTRALIA         71.50 years            0.84           72.3 years             70.46 years 

 

    

EUROPE        73.27 years            0.64            69.8 years              74.03 years 

 

AMERICA         77.12 years            0.78            75.6 years              75.47 years 
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▪ Classification results:  

Table 2: Results Of Predicting The Likelihood Of Occurrence Of The Disease Over Various Continents Of 

The World Using Classification Analysis. 
CONTINENTS DISEASES DECISION TREE RANDOM FOREST K-NEAREST NEIGHBOURS 

  WRONG 

SAMPLE 
SCORE CONFUSION 

MATRIX 
WRONG 

SAMPLE 
SCORE CONFUSION 

MATRIX 
WRONG 

SAMPLE 
SCORE CONFUSION 

MATRIX 

ASIA HEPATITIS 

B 
1 92.31 

 
0 100.00 

 
1 92.30 

 
   

DIPHTHERIA 
2 84.62 

 
1 92.30 

 
2 84.61 

 

 HIV/AIDS 4 55.56 
 

3 66.62 
 

3 66.66 
 

 POLIO 1 92.31 
 

0 100.00 
 

0 100.00 
 

 MEASLES 1 92.31 
 

0 100.00 
 

0 100.00 
 

 

AFRICA HEPATITS B 4 73.33 
 

4 73.33 
 

2 86.66 
 

  
DIPHTHERIA 

0 100.00 
 

0 100.00 
 

3 80.00 
 

 HIV/AIDS 2 80.00 
 

2 80.00 
 

1 90.00 
 

 POLIO 2 86.66 
 

2 86.66 
 

2 86.67 
 

 MEASLES 0 100.00 
 

0 100.00 
 

3 80.00 
 

 

AUSTRALIA HEPATITIS 

B 
0 100.00 

 
0 100.00 

 
0 100.00 

 

  
DIPHTHERIA 

0 100.00 
 

0 100.00 
 

0 100.00 
 

 HIV/AIDS 1 66.67 
 

3 40.00 
 

2 33.33 
 

 POLIO 0 100.00 
 

0 100.00 
 

0 100.00 
 

 MEASLES 3 40.00 
 

3 40.00 
 

3 40.00 
 

 

EUROPE HEPATITIS 

B 
4 63.64 

 
4 63.64 

 
4 63.64 

 
  

DIPHTHERIA 
5 54.55 

 
4 63.64 

 
4 63.64 

 
 HIV/AIDS 1 87.50 

 
1 87.50 

 
1 87.50 

 

 POLIO 2 81.82 
 

1 90.90 
 

1 90.91 
 

 MEASLES 2 81.82 
 

1 90.90 
 

1 90.91 
 

 

NORTH  

AMERICA 

HEPATITIS 

B 
2 71.43 

 
2 71.42 

 
3 57.14 

 

  

DIPHTHERIA 
1 85.71 

 
1 85.71 

 
1 85.71 

 
 HIV/AIDS 2 60.00 

 
2 60.00 

 
3 40.00 

 

 POLIO 0 100.00 
 

0 100.00 
 

1 85.71 
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 MEASLES 2 71.43 
 

3 57.14 
 

2 71.43 
 

 

SOUTH 

AMERICA 

HEPATITIS 

B 
1 75.00 

 
1 75.00 

 
0 100.00 

 

  

DIPHTHERIA 
1 75.00 

 
1 75.00 

 
0 100.00 

 
 HIV/AIDS 2 33.33 

 
2 33.33 

 
2 33.33 

 

 POLIO 1 75.00 
 

1 75.00 
 

0 100.00 
 

 MEASLES 1 75.00 
 

1 75.00 
 

0 100.00 
 

 

 

Figure 1 describes the dependency of various factors on the 

life expectancy parameter. As few factors shown affect the 

life expectancy in positive or negative manner, there are a lot 

more factors in the dataset which are included for predicting 

the correlation. Table 1 explains the accuracy and the 

predicted life expectancy over the various continents. Table 2 

contains the classification report on the prediction of 

probability of occurrence of the several diseases as 

mentioned above over various continents. 

IV. CONCLUSION 

By the application of linear regression, we conclude that 

according to the given dataset, the features that affect the life 

expectancy the most are Adult mortality rate, Percentage 

expenditure and total expenditure on healthcare and 

treatments, Hepatitis B, Polio, Under 5 death rate, Measles, 

Population, GDP, HIV/AIDS, Schooling, Income 

composition, BMI, and Alcohol consumption rate. 

Application of multiple linear regression to the dataset has 

produced successful results in predicting the life expectancy 

of the population in the world as well as the continents in the 

world. The accuracy score has been good which indicates that 

the predicted result is almost accurate. Further the application 

of the polynomial regression generates results which were 

less accurate than the results produced by the multiple linear 

regression model except for the results of a few continents 

where the prediction was closer to the actual value by the use 

of polynomial regression. Thus, multiple linear regression is 

a better and more accurate model that produces better results 

and almost accurate prediction. 

From classification algorithm, according to the given dataset 

and the model that is applied, for continent Asia, random 

forest turns out to be a better algorithm to be implemented 

among three algorithms, which enlighten that for the diseases 

like Hepatitis B, Polio and Measles, the predicted value will 

be the most accurate. Further, for continent Africa, all the 

three  algorithms delivers nearly same results but with minor 

difference decision tree and random forest is more suitable 

for  Diphtheria, Measles and Polio; for Hepatitis B and 

HIV/AIDS, KNN is better result producer. Considering the 

continent Australia, among all the algorithms decision tree 

produces more accurate results for all the diseases. For 

continent, Europe, random forest and KNN nearly produces 

the same amount of accurate results for the five diseases and 

decision tree will produce less accurate as compared to them.  

For continent, North America, decision tree provides the 

most accurate results for all the five diseases, and for 

continent, South America, KNN is the best algorithm to 

predict whether or not there is likelihood of getting affected 

by a particular disease. Every classification and regression 

algorithm produces accurate results in one context or the 

other.  
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