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Determinants of Human Development Index (HDI): A Regression Analysis of 

Economic and Social Indicators 

 
 

Abstract 

This study aims to investigate the factors influencing the Human Development Index (HDI). Five 

variables—GDP per capita, health expenditure, education expenditure, infant mortality rate (per 

1,000 live births), and average years of schooling—were analyzed to develop a regression model 

assessing their impact on HDI. The results indicate that GDP per capita, infant mortality rate, and 

average years of schooling are significant predictors of HDI. Specifically, the study finds a 

positive relationship between GDP per capita and average years of schooling with HDI, while 

infant mortality rate is negatively associated with HDI. 

Keywords: GDP, Human Development Index, Regression, Infant death per 1000 live births, 

mean year of schooling. 

1. Introduction 

The Human Development Index (HDI) is a composite measure that assesses life expectancy, 

education, and income levels to rank countries into four categories of human development [3]. It 

is monitored by the United Nations Development Program (UNDP), which has published the 

annual Human Development Report since 1990 (United Nations Development Program, 1990, 

95) [29]. The HDI emphasizes that economic growth alone does not guarantee progress in human 

development; true development is best evaluated by its impact on individual lives [7]. The HDI 

underscores the importance of investing in capacity building, particularly in education, nutrition, 

health, and employment skills (United Nations Development Program) [30]. HDI is calculated 

based on various indicators that reflect overall human well-being [42][25]. For instance, a 

healthy population is less likely to strain a country's resources and tends to be more productive, 
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while an educated society is generally more efficient and resourceful [11]. In line with this, the 

present study seeks to explore the impact of health, education, and GDP on HDI. 

2. Literature Review 

This study explores the determinants of the Human Development Index (HDI) through 

regression analysis of economic and social indicators, aiming to identify the impact of various 

socio-economic factors on HDI [2]. By examining GDP per capita, health expenditure, education 

expenditure, infant mortality, and average years of schooling, this literature review provides a 

foundation for understanding HDI’s key predictors [17]. Each of these indicators has been shown 

to interact uniquely with HDI, providing insight into policy priorities for enhancing human 

development [25]. 

2.1 Human Development Index (HDI) 

The HDI, developed by the United Nations Development Program (UNDP), is a composite 

metric of human well-being that combines indicators of health, education, and income [12]. 

Designed to gauge overall development, HDI goes beyond GDP by measuring outcomes that 

impact quality of life, including life expectancy, literacy, and income levels [38]. Higher HDI 

values typically reflect better health services, improved access to education, and higher standards 

of living, making HDI a critical tool for cross-country comparison of development outcomes 

[29][35]. 

2.2 GDP per Capita (2005 PPP $) 

GDP per capita, adjusted for purchasing power parity (PPP), is often used to represent the 

average economic productivity and wealth of a country [16]. It indicates the income level 

available to the population, essential for meeting basic needs. Economically prosperous countries 

generally score higher on HDI, as a greater GDP allows for increased public spending on health, 
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education, and infrastructure [27]. This, in turn, enhances the overall well-being of the 

population and boosts human development outcomes [23]. 

2.3 Expenditure on Health (% of GDP) 

Health expenditure as a percentage of GDP represents a country’s investment in its healthcare 

system [31]. Higher health expenditure is associated with better healthcare access, lower 

mortality rates, and improved life expectancy [18]. Investment in healthcare ensures that the 

population is healthier, which not only boosts productivity but also contributes to higher HDI 

values [4]. Health expenditure is a key component in the UNDP's calculation of HDI, as healthy 

populations are essential for sustainable economic and social development [15]. 

2.4 Expenditure on Education (% of GDP) 

Education expenditure, often measured as a share of GDP, reflects a government’s commitment 

to human capital development [36]. Spending on education increases literacy rates, cognitive 

skills, and labor productivity, leading to higher incomes and improved life quality [37]. 

Countries that prioritize education tend to have higher HDI scores, as education is directly linked 

to economic empowerment and social mobility, which are crucial for long-term development 

[40]. 

2.5 Infant Mortality Rate (per 1,000 Live Births) 

The infant mortality rate is a key indicator of health outcomes and is inversely related to HDI. 

High infant mortality often signifies inadequate healthcare, poor nutrition, and limited access to 

essential services [41]. Lowering infant mortality rates not only improves life expectancy, a 

component of HDI, but also indicates the effectiveness of a country’s healthcare system [20]. A 

low infant mortality rate reflects a healthier population, thereby positively impacting human 

development [32]. 
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2.6 Mean Years of Schooling (Years) 

Mean years of schooling measures the average number of years of education that individuals in a 

population receive, directly influencing HDI by capturing educational attainment [21]. Higher 

schooling levels indicate better access to education, improved literacy, and an educated 

workforce [34]. These factors contribute to economic growth, social equity, and innovation, 

further enhancing human development outcomes [14]. An increase in schooling years is 

positively correlated with HDI, as it leads to both economic and social benefits. 

This review of indicators underscores their collective influence on HDI, highlighting the 

interconnected nature of economic and social policies in promoting sustainable human 

development. 

3. Data Collection 

The data for this study was sourced from the United Nations Development Program (UNDP) 

website, ensuring high-quality standards. The UNDP compiles data from specialized agencies 

such as the World Health Organization (WHO), the UNESCO Institute for Statistics, and the 

International Labor Organization (ILO) for labor market statistics [6]. Initially, raw data for 186 

countries was collected, but some countries had missing data for certain indicators [10]. 

Consequently, countries with incomplete data were excluded from the analysis. After removing 

these entries, the final dataset included 94 countries. The analysis utilized five independent 

variables and one dependent variable. The details of these variables are presented in the 

following table: 

Table 1 – Details of Variables 

Sr 

No. 

Name of variable Type of Variable Measurement 

1 Human Development Index 

(HDI). 

Dependent HDI is a composite human development index measured 

between zero and one. 



 

5 

 

2 GDP ($)/Capita (2005 PPP $) Independent   The sum of gross value added by all resident producers in the 

economy plus any product taxes and minus any subsidies not 

included in the value of the products, expressed in 

international dollars using purchasing power parity rates and 

divided by the total population during the same period.  

3 Expenditure on health (% of 

GDP) 
Independent Current and capital spending from government (central and 

local) budgets, external borrowings, grants (including 

donations from international agencies and non-governmental 

organizations), and social (or compulsory) health insurance 

funds, expressed as a percentage of GDP. 

4 Expenditure on education (% 

of GDP)  
Independent Total public expenditure (current and capital) on education as 

expressed as a percentage of GDP. 

5 Infant death per 1000 live birth Independent Number of infants who die before reaching their first birthday, 

per 1,000 live births in a given population during a specific 

time period, usually one year 

6 Mean yrs of schooling(yrs) Independent The average number of years of education received by people 

ages 25 and older, converted from education attainment levels 

using official durations of each level. 

 

4. Research Model Building 

The first step in building the model was to determine the number of independent variables that 

explain the variance in HDI [8]. We performed all possible regression models and evaluated the 

R² value, observing how R² improved with the addition of each independent variable [22]. The 

results of this analysis are presented in the table below: 

Table 2- Results of all Possible Regression 

 

Model  Root   

Size R-Squared MSE Cp Model 

1 0.840368 0.06922601 262.93 E 

2 0.929456 0.04627123 67.96 DE 

3 0.958639 0.03562677 5.44 ADE 

4 0.959889 0.03528093 4.68 ACDE 

5 0.960198 0.03534392 6.00 ABCDE 
 

(A- GDP per Capita, B- Expenditure on Health as % of GDP, C- expenditure on Education as % of GDP, D- Infant Death per 1000 live births, E 

Mean Years of Schooling in Years) 

The results in Table 2 indicate that with one independent variable, the R² is 0.84, while adding a 

second variable increases the R² to 0.92. With three variables, the R² rises to 0.95, and with four 

variables, it reaches 0.96. Including all independent variables also results in an R² of 0.96. Based 
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on the R² values, a model with three variables appears to be the most appropriate, as it explains 

more variance than the two-variable model, and further additions do not significantly improve 

the R². An R² of 0.95 suggests that 95% of the variation in HDI can be explained by three key 

variables: GDP per capita, infant mortality rate (per 1,000 live births), and mean years of 

schooling. 

Furthermore, the Root Mean Square Error (RMSE) is minimized in the three-variable model, 

with a value of 0.035, and adding more variables does not reduce the RMSE further. Graphs 

plotting R² against the number of variables, as well as R² versus RMSE, also suggest that the 

three-variable regression model is the best fit [26][5]. To further confirm this, we performed 

stepwise regression, which also identified the three-variable model as the optimal choice, 

aligning with the results from the all-possible-regression approach. The stepwise regression 

results are tabulated below. 

Table 3: - Results of Stepwise Regression 

Item 

No. 

Action Variable R-Squared Sqrt 

(MSE) 

Max R-

Squared 

0 Unchanged  0.000000 0.172 0.000 

1 Added GDP per capita 0.958639 0.035 0.696 

2 Added Infant death per 1000 live births 0.929456 0.046 0.620 

3 Added Mean years of schooling years 0.840368 0.069 0.000 

 

Accordingly, the regression model showing the three variables is shown below: 

HDI = β0 + β1GDP per capita + β2Infant Death per 1000 live births + β3Mean Yrs of Schooling + ε 

where ε is the error term 

5. Data Analysis 

5.1 Descriptive Statistics and Correlation Matrix 

 

The descriptive statistics of independent and dependent variables are tabulated in Table 

 

 

Table 4-Descriptive Statistics 
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Variable Count Mean Standard 

Deviation 

Minimum Maximum 

GDP per capita 94 9494.75 10513.66 506.12 53591.09 

Infant death per 1000 live birth 94 34.51 29.48 2 114 

Mean years of schooling years 94 7.19 3.13 1.25 13.27 

Human Development Index 94 0.64 0.17 0.33 0.93 

 

Table 5 presents the results of the correlation matrix. The analysis of this matrix indicates that 

GDP per capita and mean years of schooling are positively correlated with the Human 

Development Index (HDI), while infant mortality rate (per 1,000 live births) shows a negative 

correlation with HDI. 

Table 5- Correlation Matrix 

Variable GDP per 

capita 

Infant death per 

1000 live birth 

Mean years of 

schooling years 

Human 

Development Index 
GDP per capita 1 - - - 

Infant death per 1000 live birth -0.6419 1 - - 
Mean years of schooling years 0.7161 -0.7879 1 - 

Human Development Index 0.8114 -0.9061 0.9167 1 

 

5.2 Testing of Assumptions 

The regression model developed was analyzed using the Ordinary Least Squares (OLS) 

regression method. Before conducting the analysis, the data was tested for key assumptions, 

including multicollinearity, linearity, independence, and homoscedasticity (equal variance) [24]. 

To check for multicollinearity, the Variance Inflation Factor (VIF) was calculated for all 

independent variables [33]. As shown in Table 6, the VIF values for each variable were less than 

5, indicating no significant multicollinearity in the model. This confirms that multicollinearity is 

not a concern for the regression analysis. 

Table 6- Multicollinearity Report 

Independent Variable Variance Inflation Factor Tolerance 

GDP per capita 2.1220 0.4713 

Infant death per 1000 live birth 2.7264 0.3668 

Mean years of schooling years 3.2903 0.3039 

Human Development Index 2.3180 0.3046 
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The linearity assumption was tested using the F-test and partial residual plots. The F-statistic was 

found to be 695.35, which is statistically significant, supporting the model's overall fit [28]. 

Additionally, the partial residual plots of HDI against infant mortality rate (per 1,000 live births) 

and HDI against mean years of schooling show clear linear relationships [1], further validating 

the linearity assumption in the regression model. 

While the partial residual plot of the Human Development Index (HDI) against GDP per capita 

does not display a perfect linear relationship, the test for this variable is highly significant, with a 

T-value of 7.96, indicating a meaningful contribution to the model's linearity. Homoscedasticity 

(equal variance) and independence were assessed using a residual scatterplot [43]. The residuals 

were found to meet the assumptions of homoscedasticity and independence, further supporting 

the validity of the regression model. 
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The residual plots exhibit a cloud-like shape, indicating no discernible functional relationship, 

which supports the assumptions of equal variance and independence [9]. Additionally, the data 

was checked for outliers using R Student and Cook's D values. Observations where |R Student| > 

2 were considered potential outliers, and Cook's D values greater than 1 were flagged as possible 

influential points [19]. The results showed no outliers based on these criteria, confirming that the 

dataset is free from significant outliers. 

6. Results 

The model's results indicate that GDP per capita, infant mortality rate (per 1,000 live births), and 

mean years of schooling are the key predictors of the Human Development Index (HDI). With an 

R-square value of 0.95, the model explains 95% of the variation in HDI, demonstrating that these 

three variables significantly contribute to variations in human development across countries. 

The regression analysis was done by using the following regression model. 

HDI = β0 + β1GDP per capita + β2Infant Death per 1000 live births + β3Mean Yrs of Schooling + ε 

The results of the regression analysis are tabulated below (see Table 7).  

Table 7- Linear Regression Results 

Independent Variables Regression Coefficient T- Statistics Significance 

Constant 0.53 26.633 Yes 

GDP per capita 0.0000040 7.969 Yes 

Infant Death per 1000 live births -0.0025 -12.254 Yes 

Mean Yrs of Schooling 0.0217 10.203 Yes 

 

The value of β₁ is 0.0000041, indicating that for every additional $10,000 in GDP per capita, the 

mean value of HDI will increase by 0.041 points, when controlling for infant mortality rate and 

mean years of schooling. This translates to an improvement of approximately 8.2%, which is 

quite significant. This highlights the importance of economic growth, especially for countries 

with lower GDP, suggesting they should focus on boosting their economy, either by attracting 

more foreign direct investment (FDI) or strengthening their local economy. This also explains 
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why developed countries tend to have higher HDI compared to less developed nations, as a 

higher GDP enables greater investment in key sectors such as health, education, and 

infrastructure, ultimately improving the well-being of the population and increasing HDI. 

The value of β₃ is 0.022, the coefficient for mean years of schooling, indicating that for each 

additional year of schooling, the mean HDI will increase by 0.022, when controlling for GDP per 

capita and infant mortality rate. This translates to an improvement of 2.2%. While this change 

may seem modest, the increase in years of schooling brings indirect benefits that significantly 

enhance HDI. More education leads to greater knowledge creation, improved workforce skills, 

and wealth generation, all of which contribute to a country's overall development and boost its 

HDI. 

7. Limitations and Future Directions 

While our study makes a significant contribution by identifying the key antecedents of HDI, it 

also has some limitations that open up avenues for future research. First, the use of cross-

sectional data in this study restricts our ability to infer causality. Future research should replicate 

this study using longitudinal data to better assess causal relationships (Singh et al., 2024). 

Second, our primary focus was on HDI; it would be valuable to explore additional factors, such 

as corporate social responsibility, and their relationship with HDI (Reavis et al., 2021, 2024). 

Third, this study examined only five antecedents of HDI. Future research should investigate 

other potential antecedents, including corruption (Elkassabgi et al., 2022) and natural disasters 

(Limaye et al., 2021). 

8. Conclusions 
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This study provides valuable insights for countries seeking to understand the key indicators 

influencing the Human Development Index (HDI). By identifying GDP, healthcare, and 

education as crucial factors, it encourages nations to focus on strategies for increasing GDP 

while simultaneously investing in health services and education. These three parameters 

mutually reinforce each other; for instance, a higher GDP allows for greater investment in 

healthcare and education, which in turn boosts productivity and contributes to further economic 

growth.  

An improvement in HDI not only signals better well-being for a nation's population but also 

enhances its global reputation. A higher HDI can attract more business investments and skilled 

professionals, further boosting the country's GDP and overall quality of life. In conclusion, this 

study underscores the significance of HDI for nations and highlights the importance of focusing 

on these critical indicators to realize the benefits associated with a high Human Development 

Index. 
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