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Abstract: This study aims to assess the effectiveness of the quadratic polynomial regression model in 
forecasting population growth in Dompu Regency. The approach used is quantitative-experimental 
with a focus on numerical analysis and application of mathematical models. Secondary data in the 
form of annual population numbers from 2016 to 2025 were obtained from the Central Statistics 
Agency (BPS) of Dompu Regency. Modeling was conducted using MATLAB software, while model 
accuracy was evaluated through two metrics: Mean Squared Error (MSE) and Mean Absolute 
Percentage Error (MAPE). The forecasting results showed irrational predicted values in 2026 and 
2027, including negative population estimates. In addition, the MSE value of 3,456,657,665.76 and 
MAPE of 8281.27% indicate a very high level of prediction error. These findings indicate that the 
quadratic polynomial regression model is not suitable for describing the dynamics of population 
growth in the region. Therefore, it is necessary to explore alternative models, such as time series 
methods or machine learning-based approaches, in order to obtain more accurate prediction results 
and support population policy formulation more effectively. 
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A. INTRODUCTION 

Estimating population size is one of the challenges in demographic analysis, where factors 

such as births, deaths, and migration affect population change (Setyonaturi & Aninditya, 2019). 

To obtain a more accurate prediction, quadratic polynomial regression is used, as this model 

can handle nonlinear relationships by including a power-of-two component in the 

independent variable (Sari et al., 2018). This approach is effective for describing curvature in 

the data, making it more suitable for forecasting population growth from 2016 to 2025 which 

is difficult to explain with a linear model. 

In predicting population growth, various methods can be applied, such as linear 

regression, exponential models, and machine learning algorithms (Raharjo, Nugraha, et al., 

2021). However, linear regression is often insufficient to capture nonlinear relationships in the 

data, while exponential models are more suitable for modeling consistent growth, although 

they are less effective in handling data fluctuations (Ni’matuzzahroh, 2018). Alternatively, 

quadratic polynomial regression is superior, as it is able to fit the data with a parabolic curve 

that more accurately describes nonlinear trends. The model is also evaluated using the 

coefficient of determination (R-squared) to measure how well the model matches the data at 

hand (Rohmah & Wilandari, 2023). 
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Previous research indicates that quadratic polynomial regression is effective in analyzing 

nonlinear trends in population data, as expressed by Akhmad et al., (2022) related to 

fluctuations in birth and migration rates. In a study of the Chinese population, polynomial 

regression successfully predicted demographic changes amidst declining fertility rates 

(Arumsari et al., 2021). Although polynomial regression gives good results, comparison with 

other models such as ARIMA shows that ARIMA gives more accurate results (Dinanto, et al., 

2021). Therefore, further research is needed to address issues such as overfitting, by 

considering the application of hybrid models to improve prediction accuracy. 

Previous research indicates that machine learning methods, such as Random Forest and 

Informer, are more effective than traditional models in forecasting population growth. 

According to Tantyoko et al., (2023) Random Forest is able to handle complex data and provide 

more precise predictions. Muflihah, (2017) also shows that this model is more accurate than 

logistic regression. The Informer model, which considers multiple variables, also showed 

better predictive results. Although logistic growth models and multiple linear regression are 

still used, they have limitations in handling more complex data (Balaka, 2022). While machine 

learning has shown significant progress, traditional models remain useful in situations with 

limited data (Cahyono et al., 2023). 

While quadratic polynomial regression has been shown to be effective in the prediction of 

various phenomena, its application in predicting population growth is still under-researched, 

especially in terms of evaluation based on annual data. Most studies highlight the use of 

machine learning models or other statistical models, with quadratic regression often only 

being used as a comparison. This study aims to explore the performance of quadratic 

polynomial regression models in forecasting population growth between 2016 and 2025, and 

contribute to helping policy makers choose the right prediction model by considering the 

balance between complexity and accuracy. 

 

B. METHOD 

This study is a quantitative - experimental research that aims to analyze the population 

growth pattern in Dompu district through the application of quadratic polynomial regression 

model. The quantitative approach was chosen because this research focuses on numerical data 

processing and the use of mathematical models to forecast non-linear population growth 

patterns. This regression model allows the identification of trends that develop over a period 

of time and provides predictive results that are relevant for demographic planning. The 

general formula for quadratic polynomial regression is as follows: 

 

𝑦 = 𝛽0 + 𝛽1𝑥 + 𝛽2𝑥
2 + 𝜀      (1) 

 

The data used in this study is secondary data obtained from the Central Bureau of 

Statistics (BPS) of Dompu Regency, namely the annual population for the period 2016 to 2025. 

After the data was collected, the tabulation and preprocessing stages were carried out to 

ensure the completeness and consistency of the data, including the cleaning of invalid values. 

Then, the data was analyzed using MATLAB software to build a quadratic polynomial 
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regression model. This stage includes applying mathematical models, writing computational 

algorithms, calculating predictions, and creating graphical visualizations that compare actual 

data with predicted results. 

To evaluate the accuracy of the model, two parameters are used, namely Mean Squared 

Error (MSE) and Mean Absolute Percentage Error (MAPE). MSE is used to measure the 

average squared difference between the actual value and the predicted value, while MAPE 

calculates the average percentage of prediction error against the actual data. The results of this 

study are expected to provide an overview of the model's accuracy in predicting population 

numbers, as well as provide insight into the growth patterns that occur. The findings are also 

expected to serve as a basis for more effective population policy and development planning in 

Dompu. The research flow describing the stages of the research process is presented in the 

following chart: 

 

 
Figure 1. Computing System Design Procedure 

 

C. RESULTS AND DISCUSSION 

1. Data Description 

Based on the results of the descriptive statistics, the data shows a variation in population 

throughout the period 2015 to 2024. The minimum value of 236.70 reflects the lowest 

population recorded, while the maximum value of 252,288.00 recorded the highest population 

during the same period. The average population over the ten years was 98,990.95, indicating 

that population figures tend to hover around this value. The standard deviation of 127,507.23 

indicates a considerable spread between the years with the lowest and highest population 

numbers, indicating significant fluctuations. Overall, the data illustrates an unstable trend, 

with considerable fluctuations in population, although there is a tendency for changes to be 

influenced by certain factors each year. 
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Table 1. Descriptive Data 

Data Descriptive Statistics Value 

N (Number of Years) 
Minimum 
Maximum 
Average (Mean) 
Standard Deviation 

10 
236.70 

252288.00 
98990.9500 

127507.2343 

 

2. Forecasting Results and Decision Making 

Forecasting the population of Dompu district for the period 2025 to 2029, using a quadratic 

polynomial regression model, resulted in population predictions for each of these years. The 

results of this forecasting are expected to form the basis for formulating more effective policies 

for managing population growth in the future, which can be seen in the following table. 

 

Table 2. Results of Population Forecasting in Dompu District for 2025-2029 

Year Population Forecasting (Thousand) 

2026 
2027 
2028 

2029 
2030 

-1.9381 
-1.2554 
0.1361 
2.2362 
5.0451 

 

To clarify the predicted trends, a population prediction graph for the period 2025 to 2029 

is presented. This graph provides a visual illustration of the projected growth or decline in 

population over the period, based on the results of the forecasting that has been done. 

 

 
 Figure 2. Actual and Predicted Data Approach 
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Based on the prediction results obtained through the application of the quadratic 

polynomial regression model, the estimated population in Dompu Regency for the period 2026 

to 2030 can be obtained. The mathematical model used in this forecasting process is formulated 

as follows: 

𝑦 = 69756 − 35697𝑥 + 3543.6𝑥2 + 𝜀   (2) 

 

Using a quadratic polynomial regression model, the population of Dompu district was 

estimated for the years 2026 to 2030. However, the predictions in the first two years show 

negative values, namely -1.94 thousand people in 2026 and -1.26 thousand people in 2027, 

which is logically impossible. This shows that the model has not been able to accurately 

represent the real condition of the population at the beginning of the forecasting period. The 

very high Mean Squared Error (MSE) value of 3,456,657,665.76, and the Mean Absolute 

Percentage Error (MAPE) of 8281.27% also indicate a significant level of error, so the prediction 

results are not yet suitable as a basis for policy making. Therefore, it is necessary to evaluate 

or use alternative forecasting models that are more suitable so that the results can be used as 

a reference in regional development planning that is more targeted. 

 

D. CONCLUSIONS AND SUGGESTIONS 

The forecasting results using the quadratic polynomial regression model identified 

several significant problems. First, the population predictions for 2026 and 2027 show negative 

values, namely -1.94 thousand people in 2026 and -1.26 thousand people in 2027, which is 

logically impossible because the population cannot be negative. This indicates that the model 

has not been able to provide the correct estimation for that period. In addition, the model 

evaluation indicators, namely the Mean Squared Error (MSE) of 3,456,657,665.76 and the Mean 

Absolute Percentage Error (MAPE) of 8281.27%, reflect a very large error rate. Therefore, this 

model cannot be used as a reference in policy making. Thus, further analysis or the application 

of a more suitable alternative model is required to obtain more accurate predictions. 

This study shows that the applied model cannot provide accurate predictions of 

population at the beginning of the forecasting period. This is due to the unsuitability of the 

model in describing the pattern of population development. Therefore, it is necessary to 

develop more appropriate forecasting models, such as time series models or machine learning 

approaches that can more effectively handle the fluctuations and complexity of demographic 

data patterns. Further research is essential to produce more accurate predictions and support 

the formulation of more appropriate policies in managing population growth in the future. 
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