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Dataset & Preprocessing 

► Source: UNDP Human Development Reports ARFF 

file (1990–2022) 

► 20 countries, 660 annual observations, 44 attributes 

► Decoded categorical fields; handled missing values 

► 2022 subset: dropped nulls in GNI, Life Expectancy, 

Mean Schooling, HDI 

► Tools: MS Excel, Notepad++, Python (pandas, 

sklearn, matplotlib), ChatGPT, Tableau Public, 

WEKA 



Preferred Countries 

Australia Bulgaria Canada  Croatia  Denmark Estonia  Germany
 Iceland  Ireland  Italy 

Japan  Netherlands Norway  Singapore Spain  Sweden 
 Switzerland Türkiye  Ukraine  UnitedStates 

 



All Attributes Visualize 



All Attributes Visualize 



Summary Statistics (1990–2022) 



Summary Statistics (1990–2022) 



Summary Statistics (1990–2022) 



Missing Data Analysis 

Top 6 Attributes with Most Missing Values: 

► 36 Age-standardized deaths from malignant neoplasms in both 

sexes per 100.000 people : 47 missing 

► 37 Age-standardized deaths from cardiovascular diseases in 

both sexes per 100.000 people : 47 missing 

► 38 Age-standardized deaths from respiratory infections in both 

sexes per 100.000 people : 47 missing 

► 39 Age-standardized deaths from infectious and parasitic 

diseases in both sexes per 100.000 people : 47 missing 

► 40 Age-standardized deaths from digestive diseases in both 

sexes per 100.000 people : 47 missing 

► 41 Age-standardized deaths from unintentional injuries in both 

sexes per 100.000 people: 47 missing 

► Total missing values: %7.12 



Correlation Analysis 



HDI - Human Development Index 



Top 10 Features Correlated with HDI 



All Attributes (44) 



Regression Modeling (2022) 
Linear Regression predicting HDI from key indicators 



Top 5 HDI Performers (2022) 

Country HDI 

GNI per 

Capita  

($) 

Life 

Expectancy 

(Years) 

Mean 

Schooling 

(Years) 

Switzerland 0.967 69432.79  84.3 13.9 

Norway 0.966 69189.76  83.4 13.1 

Iceland 0.959 54688.38  82.8 13.8 

Denmark 0.952 62018.96  81.9 13.0 

Sweden 0.952 56995.85  83.5 12.7 



HDI Trends Over Time (20) 



HDI Trends Over Time (Top 5) 



Prediction & Forecast 



Prediction  

& 

Forecast 







Economic Growth vs HDI 



HDI Distribution 



HDI Boxplot by 

Development 

Group 



Average HDI Over Time 



What are the common goals of all 

countries? 

 

?  ?  ? 



* High GNI 

 

* Good healthcare system 

 

* Quality education 

 



Gross National Income Per Capita ($) 



Life Expectancy vs HDI 

Trend Line: Polynominal   Degree: 5  



What is the other side of the 

coin? 



Multidimensional Poverty 



Policy Recommendations 

 

► Invest in education: Expand access to early childhood and 

secondary schooling 

► Enhance healthcare systems: Strengthen primary care and 

reduce child mortality 

► Promote inclusive economic growth: Targeted social programs 

to raise GNI 

► Encourage gender equality: Bridge gaps in education and 

workforce participation 

► Integrate environmental sustainability into development 

planning 



Conclusion & Next Steps 

 

► HDI strongly linked to GNI, health, and education indicators. 

► Regression model explains ~95.6% of variance in HDI. 

► Top performers maintain holistic development strategies. 

 

    Next Steps 

► Expand model with more variables (e.g., gender inequality, 
environment, schooling). 

► Consider time series forecasting for future HDI prediction. 



Thank You! 


