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ABSTRACT 
The Human Development Index (HDI) is a measure that evaluates achievements in human development 
based on fundamental components of quality of life which influence individual productivity levels. This 
study aims to analyze the impact of Population Size, Percentage of Poor Population, Open Unemployment 
Rate (TPT), and Gini Ratio on the Human Development Index (HDI) in the Bangka Belitung Islands 
Province from 2018 to 2023. The panel data regression method was employed, combining time series 
and cross-sectional data to provide more accurate information. The findings reveal that the HDI of the 
Bangka Belitung Islands Province has increased year-on-year, though it remains below the national 
average. The selected model was the Fixed Effect Model (FEM) based on the results of the Chow and 
Hausman tests. Analysis indicates that Population Size has a positive and significant effect on HDI, while 
the Percentage of Poor Population has a negative and insignificant effect. Additionally, the Open 
Unemployment Rate (TPT) has a positive and significant effect on HDI, whereas the Gini Ratio has a 
negative and significant effect. Collectively, the four independent variables contributed 95.44% to HDI. 
These findings are expected to inform government efforts to improve human development quality, such 
as through poverty alleviation and highlight the need for careful population management to balance 
employment opportunities in the region. Furthermore, the government should work to reduce the 
unemployment rate through policies that focus on job creation, increasing workforce competitiveness, 
and addressing inequality, as reflected by the Gini ratio. This can be achieved by expanding equitable 
access to education and healthcare. 
Keywords: 
Population, Poverty, Unemployment Rate, Gini Ratio, Human Development Index. 
 
 

Introduction 
 

A country’s progress can be evaluated through the Human Development Index (HDI), an 
indicator designed to improve the quality of human life (Faizin, 2021). HDI serves as a measure 
that reflects human development achievements based on several fundamental components of life 
quality, which subsequently influence individual productivity. Since 2010, the HDI of the Bangka 
Belitung Islands Province has shown consistent annual growth. According to data from BPS 
(Statistics Indonesia) of Bangka Belitung Islands Province, the region’s HDI in 2023 reached 
74.09, placing it 16th among all provinces in Indonesia and increasing by 0.59 points from the 
2022 value of 73.50. However, this figure is still lower than the national average of 74.39, 
indicating that several areas within the province continue to lag behind compared to other 
regions in the country.  

In addition to HDI, other indicators that influence human development include the Open 
Unemployment Rate (TPT) and the Gini Ratio. The Open Unemployment Rate represents the 
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proportion of the labor force that is unemployed yet actively seeking work. A high unemployment 
rate may hinder public welfare and reduce income levels, which in turn impacts HDI. Based on 
BPS data, the TPT in Bangka Belitung Islands Province remains relatively high, posing a challenge 
in efforts to enhance the region’s HDI.  

The Gini Ratio reflects the extent of income or wealth inequality within a region. A higher 
Gini ratio (approaching 1) indicates more concentrated income distribution within certain 
groups, whereas a lower value (approaching 0) suggests more equitable distribution. Significant 
inequality can impede human development, as disparities in wealth limit access to education, 
healthcare, and essential public services, directly affecting overall life quality and community 
productivity. 

This research employs Panel Data Regression to analyze how Population, Poverty Rate, 
Open Unemployment Rate, and the Gini Ratio influence the HDI in Bangka Belitung Islands 
Province. Panel data combines time series and cross-sectional observations, thus offering more 
comprehensive information and greater estimation accuracy than other methods. Panel data 
regression consists of three primary models: the Common Effect Model, Fixed Effect Model, and 
Random Effect Model. The Fixed Effect Model utilizes dummy variables to distinguish differences 
across individuals or time periods, helping to better capture regional or temporal variations in 
the effects of these predictors on HDI.  

This study, conducted by Karonika Sihite (2024) examined the influence of GDP per 
capita, poverty, the Gini Index, and the Economic Growth Rate on HDI in East Java Province from 
2013 to 2022. Using multiple linear regression and secondary data, the study found that GDP per 
capita has a positive and significant partial effect on HDI. Conversely, the Growth Rate and Gini 
Index exhibit negative but statistically insignificant effects. These findings provide valuable 
insights into the determinants of HDI in East Java and may support data-driven development 
policy formulation for the region. 

Subsequently, a study by Oktaviani et al (2024), revealed that average years of schooling 
(RLS), expected years of schooling (HLS), and life expectancy (AHH) each have a positive and 
significant impact on HDI. Collectively, these variables contributed 99.85% to the variation in 
HDI. The study concludes that investment in education plays a vital role in enhancing human 
development in Papua Province and reflects ongoing efforts to fulfill the goals of special 
autonomy aimed at improving the population’s quality of life. 

This study aims to determine the significant effects of Population (x₁), Poverty Rate (x₂), 
Open Unemployment Rate (x₃), and Gini Ratio (x₄) on the HDI of Bangka Belitung Islands Province 
from 2018 to 2023. The results are expected to provide valuable insights for the provincial 
government in its efforts to improve HDI and promote more inclusive human development. 
 

Methods  

This research utilizes secondary data sourced from publications issued by the Bangka 
Belitung Islands Province Bureau of Statistics. The study employs panel data an integration of 
time-series and cross-sectional observations. The dataset consists of HDI values, population 
figures, open unemployment rates (TPT), Gini ratios, and the percentage of individuals living in 
poverty across the seven districts/cities within the Bangka Belitung Islands Province for the 
period 2018–2023. 

Human Development Index (HDI) 
The Human Development Index (HDI) reflects progress in human development based on 

essential components of life quality that influence individual productivity. A nation or region’s 
level of development can be assessed through the HDI, which serves to improve human life quality 
[6]. Based on data from the Bureau of Statistics of the Bangka Belitung Islands Province, the HDI 
in this region has shown continual annual improvement, reaching 74.09 in 2023, although this 
score remains below the national average of 74.39. 
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Population 
Population refers to all individuals residing in the geographical region of Indonesia for six 

months or more, or those staying for less than six months but with the intent to settle. According 
to, population size impacts HDI, as a growing population in a region is correlated with a rise in 
HDI. In 2023, the population in the Bangka Belitung Islands Province was recorded at 1,511,899, 
distributed across the seven districts/cities(Khairunnisa et al., 2023). 

Percentage of Poor Population 
Poverty represents the inability to fulfill both food and non-food basic needs, measured 

by per capita expenditure below the poverty threshold. According to Khairunnisa et al., (2023), 
poverty significantly affects HDI because essential human development indicators health, 
education, and purchasing power are often unmet among impoverished groups. This lack of 
access consequently diminishes human resource quality, leading to lower living standards and 
reduced productivity. 

Open Unemployment Rate (TPT) 
The Open Unemployment Rate (TPT) indicates the percentage of the labor force that is 

unemployed but actively searching for work. TPT can influence HDI since high unemployment 
may constrain community welfare, decrease income, and hinder access to vital public services—
factors that ultimately affect human development. Data from the Bureau of Statistics show that 
the TPT in the Bangka Belitung Islands Province remains relatively high, making it an important 
variable in this analysis (Faizin, 2021). 

Gini Ratio 
The Gini Ratio quantifies income inequality within a region, where values approaching 1 

reflect greater inequality and values near 0 indicate a more even distribution (Karonika Sihite, 
2024). A high Gini ratio can negatively impact HDI by reducing access to health, education, and 
basic services for lower-income groups, which are essential to improving human development. 
The Gini ratio is included in this study to examine its effect on HDI in Bangka Belitung. 

Panel Data Regression Analysis 
The use of panel data offers several benefits compared to solely applying cross-sectional 

or time-series data. Panel data generate richer and more diverse information, minimize 
multicollinearity among variables, increase degrees of freedom, and improve estimation 
efficiency by capturing effects that cannot be observed through cross-sectional or time-series 
analyses alone. The model used in this study is formulated as follows (Khairunnisa et al., 2023): 

IPM = a + GR + JP + PPM + TPT + e (1) 

where IPM is Human Development Index (HDI), A is constant, GR is Gini Ratio, JP is Population, 
PPM is Percentage of Poor Population, TPT is Open Unemployment Rate (TPT), and e is error 
term. 

Panel Data Regression Models 
Three main models are used for panel data regression: Common Effect Model, Fixed Effect 

Model, and Random Effect Model (Alfina, 2023). 
1. Common Effect Model (CEM): This model combines time series and cross-sectional data using 

a pooled least-squares approach. 
2. Fixed Effect Model (FEM): This model allows for different effects between individuals, which 

are unknown parameters estimated using the least square variable technique. 
3. Random Effect Model (REM): This model, unlike FEM, improves efficiency by conserving 

degrees of freedom and uses generalized least squares for parameter estimation. 
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Model Selection Tests 
In panel data regression analysis, several statistical tests are employed to determine the 

most appropriate model specification among the Common Effect Model (CEM), Fixed Effect Model 
(FEM), and Random Effect Model (REM). The Chow test is utilized to compare CEM and FEM, 
where if the probability value of the Cross-Section Chi-Square is less than 0.05, the FEM is 
selected; otherwise, the CEM is preferred. Subsequently, the Hausman test is conducted to 
compare FEM and REM, in which the FEM is chosen if the probability value of the Cross-Section 
is less than 0.05; conversely, the REM is selected if the probability exceeds this threshold. Finally, 
the Lagrange Multiplier test is applied to compare REM and CEM, where a probability value of the 
Cross-Section less than 0.05 indicates that REM is the more suitable model, while a probability 
value greater than 0.05 suggests that CEM should be adopted. These sequential tests provide a 
systematic approach to identifying the model that best captures the underlying data structure 
and relationships within the panel dataset. 
 
Significance and Classical Assumption Tests 

In multiple linear regression analysis, several statistical tests are employed to evaluate 
the relationship between independent variables and the dependent variable. The t-test (partial 
test) is used to determine the individual effect of each independent variable on the dependent 
variable, thereby identifying which variables have a statistically significant partial influence. 
Meanwhile, the F-test (simultaneous test) is used to determine the joint effect of all independent 
variables on the dependent variable, indicating whether the regression model as a whole is valid 
and statistically significant. Additionally, the coefficient of determination (R²) is used to evaluate 
the proportion of variance in the dependent variable that can be explained by the independent 
variables, where an R² value approaching 1 indicates that the model has strong predictive 
capability. 
 
Classical Assumption Tests 

In regression analysis, several diagnostic tests are conducted to ensure that the model 
meets the underlying assumptions and provides reliable estimates. The normality test is 
performed to assess whether the residuals follow a normal distribution, which is a fundamental 
assumption for valid statistical inference in regression models. The multicollinearity test is 
employed to check for high correlation between independent variables, typically using the 
Variance Inflation Factor (VIF) and tolerance values, where high multicollinearity can lead to 
unstable coefficient estimates and inflated standard errors. The heteroskedasticity test is 
conducted to ensure that the variance of residuals remains constant across all observations, as 
the presence of heteroskedasticity violates the assumption of homoskedasticity and can affect the 
efficiency of parameter estimates. Furthermore, the autocorrelation test, commonly performed 
using the Durbin-Watson statistic, is utilized to detect correlation between residuals across 
different time points or observations, which is particularly important in time series or panel data 
analysis where serial correlation can undermine the validity of statistical inference. These 
diagnostic tests collectively ensure the robustness and reliability of the regression model's 
results. 
 
Results and Discussions  
 
 The type of data used is panel data, which is a combination of time series and cross-
sectional data. The data include HDI, population size, open unemployment rate (TPT), Gini ratio, 
and the percentage of the poor population across the seven districts/cities in Bangka Belitung 
Islands Province, covering the years 2018 to 2023, and obtained from publications by the Bangka 
Belitung Islands Province Bureau of Statistics.  The following classification of data can be seen in 
Table 1. 
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Table 1. Classification of data 

Date 
Gini 

Ratio 

Human 
Development 
Index (HDI) 

Population 
 

Percentage 
of Poor 

Population 

Open 
Unemployment 

Rate (TPT) 
2018 0,281 70,67 1.459.873 5,25 3,65 
2019 0,269 71,3 1.488.792 4,62 3,62 
2020 0,262 71,47 1.455.678 4,53 5,25 
2021 0,256 71,69 1.471.787 4,9 5,03 
2022 0,236 72,24 1.491.986 4,45 4,77 
2023 0,245 72,85 1.511.899 4,52 4,56 

 
Based on Table 1, it is known that the lowest and highest Gini Ratio were 0,236 in 2022 

and 0,281 in 2018, respectively. The lowest and highest human development index respectively, 
were in 2018 at 70.67 and in 2023 at 72,85. The lowest and highest population respectively were 
in 2020 at 1,4 million and in 2023 at 1,5 million. The lowest and highest Percentage of the Poor 
Population are, respectively in 2022, it is 4,45, and in 2018 it is 5,25. The lowest and highest levels 
of Open Unemployment Rate (TPT) were 3,62 in 2019 and 5,25 in 2020, respectively. 
In this study, after data collection, the next step is selecting the best model, as follows: 

Chow Test 
At this stage, the Chow test is conducted to determine the optimal model between the 

Common Effect Model (CEM) and the Fixed Effect Model (FEM). The results of the Chow test are 
presented in Table 2. Based on Table 2, the Chow test results indicate that the selected model is 
the Fixed Effect Model (FEM), as the probability result of 0.0000 < 0.05 shows significance. 

 
Table 2. Results of the Chow Test 

Redundant Fixed Effects Tests   
Equation: Untitled   
Test cross-section fixed effects  

Effects Test Statistic   d.f.  Prob.  

Cross-section F 62.705106 (6,31) 0.0000 

Cross-section Chi-square 108.166485 6 0.0000 

 
Hausman Test 

After conducting the Chow test and selecting FEM as the preferred model, the Hausman 
test is then performed to choose between the Fixed Effect Model (FEM) and the Random Effect 
Model (REM). The Hausman test results are presented in Table 3. 

 
Table 3. Results of the Hausman Test 

Correlated Random Effects - Hausman Test  

Equation: Untitled   

Test cross-section random effects  

Test Summary 
Chi-Sq. 
Statistic 

Chi-Sq. d.f. Prob.  

Cross-section random 137.343300 4 0.0000 

Based on Table 3, the Hausman test results indicate that the best model selected is the Fixed Effect 
Model (FEM), as the probability result of 0.0027 < 0.05 indicates significance. 

Classical Assumption Test 
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Following the Chow and Hausman tests, it is determined that the most suitable approach 
is the FEM model. Once the best model has been identified, the classical assumption tests are 
then conducted as follows: 

Normality Test 

0
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-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Series: Standardized Residuals

Sample 2018 2023

Observations 42

Mean       7.93e-17

Median  -0.062720

Maximum  1.412814

Minimum -1.663534

Std. Dev.   0.628947

Skewness   0.005448

Kurtosis   3.073503

Jarque-Bera  0.009662

Probability  0.995180

 

Figure 1. Normality Test Results 

One of the requirements for the data used is that it follows a normal distribution, which 
can be assessed using the normality test (Figure 1). This test employs the Jarque-Bera method. As 
shown in the figure, the data is normally distributed, indicated by a probability value (0.995180) 
> 0.05, suggesting that the data is of good quality. 

Multicollinearity Test 

 Table 4. Multicollinearity Test Results 

 

 

 

Based on the table 4, it can be seen that the regression model does not experience 
multicollinearity issues. The test results show that all correlation values between independent 
variables are < 0.90, indicating that the model passes the multicollinearity test. 

Heteroskedasticity Test 
Table 5. Heteroskedasticity Test Results 

Variable Coefficient Std. Error t-Statistic Prob.   
C -0.622531 3.844814 -0.161914 0.8724 
GR -1.013594 3.291330 -0.307959 0.7602 
JP 1.58E-05 1.43E-05 1.105304 0.2775 
PPM -0.321710 0.188307 -1.708436 0.0976 
TPT -0.097578 0.084006 -1.161550 0.2543 

Based on the table 5, it is evident that the regression model is free from heteroskedasticity 
issues. The test results show that all probability values between the independent variables are > 
0.05, indicating that the model passes the heteroskedasticity test. 

 GR JP PPM TPT 

GR  1.000000  0.057990  0.205817  0.095027 

JP  0.057990  1.000000 -0.373471  0.489907 

PPM  0.205817 -0.373471  1.000000 -0.427809 

TPT  0.095027  0.489907 -0.427809  1.000000 
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In this study, after conducting and passing the classical assumption tests, panel data regression 
testing will be carried out using the selected or best model, which is the Fixed Effect Model (FEM). 

Table 6. Panel Regression Results Using the Best Method: FEM 
Variable Coefficient Std. Error t-Statistic Prob.   
C 65.11325 7.944759 8.195749 0.0000 
GR -21.15322 6.801065 -3.110281 0.0040 
JP 6.63E-05 2.96E-05 2.239508 0.0324 
PPM -0.699174 0.389110 -1.796856 0.0821 
TPT 0.399608 0.173587 2.302059 0.0282 
 Effects Specification   
Cross-section fixed (dummy variables)  
R-squared 0.965510     Mean dependent var 72.27143 
Adjusted R-squared 0.954385     S.D. dependent var 3.386644 
S.E. of regression 0.723312     Akaike info criterion 2.410174 
Sum squared resid 16.21857     Schwarz criterion 2.865278 
Log likelihood -39.61365     Hannan-Quinn criter. 2.576987 
F-statistic 86.78188     Durbin-Watson stat 1.156071 
Prob(F-statistic) 0.000000    

From the table, the regression equation model for panel data is as follows: 

IPMBangka Belitung = 65.1132530317 - 21.1532188299*GR + 6.62951541265e-05*JP - 
0.699173968508*PPM + 0.39960831078*TPT + Ɛit 

The constant regression coefficient value of 65.11325 indicates that if the values of all 
independent variables (Gini Ratio, Population, Poverty Percentage, and Open Unemployment 
Rate) are held constant at zero, the Human Development Index (HDI) would be 65.11325%. The 
Gini Ratio variable exhibits a regression coefficient of -21.15322, signifying that each one-unit 
increase in the Gini Ratio would decrease the HDI by 21.15322 units, ceteris paribus. The 
Population variable demonstrates a regression coefficient of 6.63×10⁻⁵, indicating that each one-
unit increase in Population would result in a 6.63×10⁻⁵ unit increase in the HDI, holding other 
variables constant. The Poverty Percentage variable has a regression coefficient of -0.699174, 
meaning that each one-unit increase in Poverty Percentage would lead to a 0.699174 unit 
decrease in the HDI, assuming other variables remain unchanged. Conversely, the Open 
Unemployment Rate (TPT) variable shows a regression coefficient of 0.399608, suggesting that 
each one-unit increase in the Open Unemployment Rate would increase the HDI by 0.399608 
units, ceteris paribus. The F-test yields a probability value of 0.000000, which is less than the 
significance level of 0.05, indicating that all independent variables simultaneously exert a 
statistically significant influence on the HDI in the districts and cities of the Bangka Belitung 
Islands Province. Furthermore, the coefficient of determination (R²) of 0.954385 reveals that 
95.44% of the variation in the HDI can be explained by the independent variables included in the 
model, while the remaining 4.56% is attributable to other factors not incorporated in this study. 

Discussion 

The panel data regression findings reveal that the Gini Ratio variable carries a negative 
coefficient, and its individual output demonstrates a significant effect on the Human Development 
Index (HDI) across districts/cities in the Bangka Belitung Islands Province. This indicates that an 
increase in the Gini Ratio leads to a decline in HDI, assuming all other variables are held constant. 
The influence of the Gini Ratio on HDI arises from disparities in access to essential services; as 
income inequality widens, access to healthcare, education, and other vital services becomes more 
limited ultimately lowering HDI. 
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The regression results also show that the Population variable has a positive coefficient, 
with its individual output significantly affecting the HDI in the districts/cities of the Bangka 
Belitung Islands Province. This suggests that a rise in population contributes to an increase in 
HDI, provided other variables remain unchanged. The effect of population growth on HDI is linked 
to the expansion of labor demand in developing industries, which strengthens human resource 
quality. A larger population boosts the need for employment opportunities, driving economic 
activity and supporting improvements in HDI. 

The panel data regression output demonstrates that the Percentage of Poor Population 
variable has a negative coefficient, yet its individual output is statistically insignificant in 
explaining HDI variations across the districts/cities of the Bangka Belitung Islands Province. This 
means that, ceteris paribus, each additional unit increase in the percentage of poor residents 
corresponds to a one-unit decline in HDI. The negative coefficient reflects an inverse relationship 
between poverty levels and HDI. However, because the p-value exceeds the commonly used 
significance threshold (α), there is insufficient evidence to reject the null hypothesis, indicating 
that poverty does not have a statistically significant effect on HDI. 

The panel data regression results indicate that the Open Unemployment Rate (TPT) 
variable has a positive coefficient, and the individual output of the Open Unemployment Rate 
(TPT) variable significantly influences the Human Development Index in districts/cities of the 
Bangka Belitung Islands Province. This implies that an increase in Open Unemployment Rate 
(TPT) will increase the Human Development Index, assuming other variables remain constant. 
The effect of TPT on HDI can be attributed to migration into the productive informal sector, where 
people may acquire new skills or start micro-businesses that indirectly enhance economic 
growth. High unemployment also raises awareness of the value of higher education to improve 
competitiveness. Thus, as education levels rise, HDI improves. Though this impact may not be 
immediate, with effective interventions and programs, unemployment can transform into 
opportunities for enhancing quality of life, education, and public health. 
 
Conclusion 

Based on the results of this research, it is recommended that the government place more 
attention on the issues in the Bangka Belitung Islands Province, specifically regarding the 
development of the Human Development Index (HDI). Poverty alleviation should be prioritized 
as it is a significant contributor to improving the HDI. Additionally, the government needs to 
address population growth by creating more job opportunities. By employing a larger portion of 
the population, income levels can rise, which in turn enhances human resource quality. 
Furthermore, the government should work to reduce the unemployment rate through policies 
that focus on job creation, increasing workforce competitiveness, and addressing inequality, as 
reflected by the Gini ratio. This can be achieved by expanding equitable access to education and 
healthcare. This study is limited by the six-year research period (2018-2023) and the 
independent variables used, which only include the Gini ratio, population size, poverty 
percentage, and the open unemployment rate. The Human Development Index serves as the 
dependent variable. Therefore, future research should consider a longer study period and include 
additional variables that could impact the HDI. 
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