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Abstract: This study aims to predict the number of poor people in West Nusa Tenggara (NTB) 
Province in the period 2025-2029 using the ARIMA (Autoregressive Integrated Moving Average) 
model. A quantitative-experimental approach is applied by utilizing data on the number of poor 
people from 2015 to 2024 obtained from the Central Statistics Agency (BPS). The ARIMA (1,1,1) model 
is used to forecast future poverty trends. The forecasting results show a significant decrease in the 
number of poor people, with an estimated number of poor people of 680,937 thousand in 2025 and 
609,465 thousand in 2029. The model shows high accuracy, as evidenced by the Mean Squared Error 
(MSE) value of 21.0527 and the Mean Absolute Percentage Error (MAPE) of 0.53%. These findings 
provide valuable insights in the formulation of poverty alleviation policies, particularly in relation to 
more targeted budget allocations. These forecasting results can also be used to strengthen and expand 
poverty alleviation programs, with an emphasis on areas that still face high poverty rates in NTB. 
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A. INTRODUCTION 

Forecasting the number of poor people has a very important role in assessing the 

economic dynamics and social welfare in a region, including in West Nusa Tenggara (NTB) 

(Hauzan et al., 2021). The high level of poverty has a direct effect on the quality of life of the 

community and hinders socio-economic progress (El Keshky et al., 2020). Therefore, in order 

to design effective policies for poverty alleviation, it is crucial for the government and related 

parties to have a tool that can predict the poverty rate with a high degree of accuracy (Gawusu 

et al., 2024). In this case, time series forecasting models such as ARIMA (Autoregressive 

Integrated Moving Average) are one of the efficient approaches in estimating changes in 

poverty rates based on historical data, so as to provide an appropriate basis for public policy 

making (Ivanda & Szs, 2025). 

Various time series forecasting methods, such as linear regression, exponential models, 

and ARIMA, can be applied to predict the poverty rate (Adeyinka & Muhajarine, 2020). Linear 

regression is effective for identifying linear relationships between variables, but is less able to 

cope with non-linear patterns and complex temporal dependencies (Insani et al., 2025). 

Meanwhile, the exponential model is suitable for data that shows a trend, but is less flexible 

in handling unstable variations (Nugrahani & Risfandy, 2022). In contrast, the ARIMA 

(Autoregressive Integrated Moving Average) model is superior in handling non-stationary 

time series data and is able to capture temporal dependence well, using autoregressive, 
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integration, and moving average components. Therefore, ARIMA is considered more 

appropriate for poverty forecasting, given its ability to handle more complex and dynamic 

data. 

Several previous studies show that ARIMA models have been widely applied in 

predicting poverty rates in various regions (Kusumawardana & Hidayati, 2022) reported that 

ARIMA was able to predict the poverty rate in West Java quite accurately, with an error rate 

(MAPE) of 8% in the prediction period 2022-2025. In addition, research by (Azzahra et al., 2025) 

also shows good performance, where the ARIMA model produces a MAPE value of 3.543% in 

forecasting poverty reduction in Yogyakarta. Nonetheless, the findings from (Prianda & 

Widodo, 2021) revealed that under certain conditions, other models such as neural networks 

have better accuracy than ARIMA in predicting the poverty ratio. Therefore, the selection of 

forecasting methods should be adjusted to the characteristics and patterns of the data being 

analyzed. 

The ARIMA model is often combined with other methods to improve the accuracy of 

forecasting the poverty rate. One example is shown in research conducted by (Syaharuddin et 

al., 2021), who studied the application of the SARIMA (Seasonal Autoregressive Integrated 

Moving Average) model and managed to obtain an R-squared value of 98% in predicting the 

poverty rate in West Java Province. These results show that an approach that considers the 

seasonal component is able to provide more precise predictions, especially in areas where 

poverty patterns are influenced by seasonal fluctuations. Nevertheless, the application of the 

ARIMA model and its variants is still limited in a number of provinces in Indonesia, including 

in West Nusa Tenggara (NTB). This condition shows the need for further studies to analyze 

poverty dynamics more comprehensively. In addition, future research development is 

expected to integrate more socioeconomic variables to improve the accuracy of forecasting 

results. 

This study aims to fill the gap of previous studies by focusing the analysis on forecasting 

the number of poor people in West Nusa Tenggara (NTB) Province for the period 2025-2029 

through the application of the ARIMA model. Although the ARIMA model has been widely 

used in related research in various provinces, this study is expected to contribute in producing 

predictions that are more in line with the specific socioeconomic conditions in the NTB region. 

In general, this study aims to produce accurate forecasts of poverty trends in NTB, so that they 

can be used as a foundation in the formulation of poverty alleviation policies as well as more 

effective and sustainable regional development planning. 

 

B. METHOD 

This research applies a quantitative-experimental approach with the aim of forecasting 

the number of poor people in West Nusa Tenggara (NTB) Province in the period 2025-2029 

through the application of the ARIMA (Autoregressive Integrated Moving Average) model. 

This approach was chosen because it is able to analyze numerical data structured in the form 

of time series, so that it can produce more accurate predictions. The general formula of ARIMA 

is as follows: 
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Φ𝑝(𝐵)(1 − 𝐵)𝑑𝑌𝑡 = Θ𝑞(𝐵)𝜖𝑡  (1) 

 

Description: 

 𝑌𝑡 = data value at time 𝑡 (time series data) 

 Φ𝑝(𝐵) = 1 − 𝜙1𝐵 − 𝜙2𝐵
2 −⋯− 𝜙𝑝𝐵

𝑝 → polynomial autoregressive (AR) ordo 𝑝  

 (1 − 𝐵)𝑑 → differencing operator to make the data stationary, where 𝑑 is the degree of 

differencing. 

 Θ𝑞(𝐵) = 1 + θ1𝐵 + θ2𝐵
2 +⋯+ θ𝑞𝐵

𝑞 → polynomial moving average (MA) ordo 𝑞 

 ϵ𝑡 = error or residual at time 𝑡 

 𝐵 = lag operator, meaning 𝐵Y𝑡 = Y𝑡−1 

 

This study aims to identify historical patterns in poverty data from 2015 to 2024 and 

project future poverty trends by utilizing ARIMA statistical models that have proven effective. 

In order for the developed model to produce valid and reliable predictions, complete and 

verified data are required. The source of data in this study comes from secondary data 

obtained from the Central Bureau of Statistics (BPS) of West Nusa Tenggara Province and the 

Central BPS, especially those related to the number of poor people in NTB in annual format. 

The inclusion criteria used in this study are data that has been verified and consistent 

throughout the observation period. In contrast, the exclusion criteria included incomplete data, 

data that were only partial estimates, and data that had undergone revisions without a clear 

explanation of the methodology used. The initial stage of this research begins with the 

collection and processing of annual poverty data that will be used in the construction of the 

ARIMA model. 

This research starts by collecting annual poverty data from 2015 to 2024, which will then 

be tabulated to ensure its completeness and consistency. Once the data is ready, a forecasting 

model using the ARIMA algorithm will be built to predict the number of poor people in the 

period 2025-2029. The prediction results will be tested for accuracy using the MSE (Mean 

Squared Error) and MAPE (Mean Absolute Percentage Error) parameters, which are useful for 

measuring the extent to which the model is able to predict data that is not yet available. The 

forecasting results will later be used to provide more appropriate policy recommendations in 

the effort to alleviate poverty in West Nusa Tenggara Province. The complete procedure is in 

Figure 1. 
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Figure 1. Computing System Design Procedure  

 

C. RESULTS AND DISCUSSION 

1. Data Description 

Based on the descriptive statistics of the number of poor people in West Nusa Tenggara 

(NTB) Province for the period 2015 to 2024, there are relatively moderate fluctuations with an 

average number of poor people of around 754.83 thousand people. The minimum value 

recorded was 709.01 thousand people, while the maximum value reached 823.89 thousand 

people. This shows that there is a variation in the number of poor people each year, although 

the difference between the highest and lowest values is not so significant. The standard 

deviation of 39.14 indicates that the data is spread with a fair degree of variation, but does not 

show an extreme spread. To identify whether there is a particular trend, either increasing or 

decreasing, a more in-depth analysis of the annual data sequence is needed. In general, this 

data illustrates stability with moderate fluctuations in the number of poor people in NTB 

throughout the 2015-2024 period. The following descriptive statistics can be seen in Table 1. 

 

Table 1. Descriptive Data 

Data Descriptive Statistics Value 

N (Number of Years) 
Minimum 

Maximum 

Average (Mean) 
Standard Deviation 

10 
709.01 
823.89 

754.8270 
39.13729 
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2. Forecasting Results and Decision Making 

The results of forecasting the number of poor people in West Nusa Tenggara (NTB) 

Province for the period 2025 to 2029 obtained through the application of the ARIMA model 

provide an estimate of the number of poor people in each year. The data can be used as a basis 

for policy formulation for poverty alleviation in the future, which is presented in Table 2. 

 

Table 2. Forecasting Results of the Number of Poor People in NTB in 2025-2029 

Year Forecasting the Number of Poor People (Thousand) 

2025 

2026 

2027 

2028 
2029 

680.938 
657.715 
638.504 
622.612 
609.465 

  

The following graph illustrates the results of forecasting the number of poor people in 

West Nusa Tenggara (NTB) Province for the period 2025 to 2029, which includes actual data 

as well as projections using the ARIMA model. This graph illustrates the trend in the number 

of poor people as well as the projection for the next five years. 

 

 
Figure 2. Actual and Predicted Data Approach 

 

The results of forecasting with the ARIMA (1,1,1) model for the period 2025-2029 show a 

significant downward trend in the number of poor people in West Nusa Tenggara (NTB) 

Province each year. In 2025, the predicted number of poor people is estimated to reach 680,937 

thousand people, and this figure is projected to decline further to reach 609,465 thousand 

people in 2029. This downward trend indicates the relative success of various poverty 

alleviation programs implemented by the government and related agencies.  The ARIMA 

(1,1,1) model applied in this study can be expressed with the following mathematical equation: 
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MSE = 21.0527

MAPE = 0.53%
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(1 − 0.8272𝐵)(1 − 𝐵)𝑌𝑡 = (1 + 7.7463𝐵)𝜀𝑡  (2) 

 

This model shows good prediction performance with a Mean Squared Error (MSE) value 

of 21.0527 and a Mean Absolute Percentage Error (MAPE) of 0.53%. The low MSE value 

indicates that the average squared prediction error is relatively small. Meanwhile, the very 

low MAPE underlines that the difference between the forecasting value and the actual data is 

almost insignificant, thus confirming the high level of accuracy of the model. The results of 

this forecast indicate that the policy that needs to be implemented is to strengthen and expand 

existing poverty alleviation programs, with the main focus on regions that still show high 

poverty rates. The forecast also provides insight for the government in designing a more 

targeted budget allocation, by prioritizing regions that need more intensive handling. 

Although there is a downward trend in the number of poor people, it is important to continue 

monitoring regularly so that the policies taken remain relevant to the conditions on the ground. 

Therefore, these forecasting results provide a strong foundation for more effective decision-

making in formulating poverty alleviation policies in NTB in the long term. 

 

D. CONCLUSIONS AND SUGGESTIONS 

Based on the application of the ARIMA (1,1,1) model, the results of the projection of the 

number of poor people in West Nusa Tenggara (NTB) Province for the period 2025 to 2029 

show a continuous decline, with the predicted number of poor people reaching 680,937 

thousand in 2025, and is estimated to decrease to 609,465 thousand in 2029. The Mean Squared 

Error (MSE) value of 21.0527 and Mean Absolute Percentage Error (MAPE) of 0.53% indicate 

a very good level of accuracy in this forecasting model. These projections provide a deeper 

understanding of poverty trends in NTB for the next five years and can be a strong basis for 

designing poverty alleviation policies that are more targeted, targeted, and sustainable. 

Compared to the research conducted by (Mizan et al., 2019) which recorded an MSE of 

1,989,563,779 and a MAPE of 3%. 

Although the ARIMA (1,1,1) model is able to project the number of poor people with high 

accuracy, this study still has limitations because it does not involve external variables that 

influence poverty dynamics, such as inflation, unemployment rate, public investment, and 

regional social spending. Therefore, further research is needed that develops a multivariate-

based forecasting model by integrating these macroeconomic variables, in order to obtain 

more comprehensive and accurate results. Topics such as “Development of a Multivariate-

based Poverty Forecasting Model with the Integration of Macroeconomic Variables in West 

Nusa Tenggara Province” are important to research in the future. Alternative model 

approaches such as ARIMAX, SARIMA, or machine learning-based methods can also be 

considered to support the formulation of more adaptive and targeted poverty alleviation 

policies.  

 

REFERENCES 

Adeyinka, D. A., & Muhajarine, N. (2020). Time series prediction of under-five mortality rates 
for Nigeria: comparative analysis of artificial neural networks, Holt-Winters exponential 
smoothing and autoregressive integrated moving average models. BMC Medical Research 



  

115 

 

Lailatul Jannah, Forecasting the Number...    

 

 

Methodology, 20(1), 1–11. https://doi.org/10.1186/s12874-020-01159-9 
El Keshky, M. E. S., Basyouni, S. S., & Al Sabban, A. M. (2020). Getting Through COVID-19: 

The Pandemic’s Impact on the Psychology of Sustainability, Quality of Life, and the 
Global Economy – A Systematic Review. Frontiers in Psychology, 11(November). 
https://doi.org/10.3389/fpsyg.2020.585897 

Gawusu, S., Jamatutu, S. A., & Ahmed, A. (2024). Predictive Modeling of Energy Poverty with 
Machine Learning Ensembles: Strategic Insights from Socioeconomic Determinants for 
Effective Policy Implementation. International Journal of Energy Research, 2024. 
https://doi.org/10.1155/2024/9411326 

Hauzan, A., Yulmardi, Y., & Hardiani, H. (2021). Pengaruh pertumbuhan ekonomi, tingkat 
kemiskinan pengeluaran pemerintah, pengangguran dan pendapatan asli daerah 
terhadap indeks pembangunan manusia di Provinsi Jambi. E-Jurnal Perspektif Ekonomi 
Dan Pembangunan Daerah, 10(3), 211–222. https://doi.org/10.22437/pdpd.v10i3.16496 

Ibrahim, M., Perwira Negara, H. R., & Syaharuddin, S. (2021). Prediction of Land Area Harvest, 
Production, Rice Productivity: A Accuracy Analysis of ARIMA Methods. Protech 
Biosystems Journal, 1(1), 1. https://doi.org/10.31764/protech.v1i1.4776 

Insani, A. F., Mushawir, A., Adiaksa, A., Viridi, S., Studi, P., & Komputasi, S. (2025). 
Optimisation Of Variable Combinations For Household Electricity Consumption 
Prediction Using a Multivariate Time Series Machine LearningAapproach. 10(1), 87–98. 

Ivanda, S. T., & Szs, J. A. (2025). Implementasi Metode Autoregressive Integrated Moving Average 
Untuk Analisis Peramalan Permintaan Kalibrasi Pada PT XYZ. X(1), 12021–12028. 

Kusumawardana, A., & Hidayati, N. (2022). Data Forecasting Model to Know the Social 
Impact of Poverty in the Era of Globalization in West Java Province, Indonesia. The Es 
Economics and Entrepreneurship, 1(02), 49–57. https://doi.org/10.58812/esee.v1i02.45 

Mizan, S., R, B. D. P., Suriani, N., Mihaimin, R., Laili, N., & Ernita, W. (2019). Peramalan Data 
Penduduk Miskin Provinsi Nusa Tenggara Barat ( NTB ) Model Auto Regressive 
Integrated Moving Average ( ARIMA ). Jurnal Pemikiran Dan Penelitian Pendidikan 
Matematika, 2(1), 1–10. 

Nugrahani, I. D., & Risfandy, T. (2022). Jurnal Ilmu Manajemen Markov Switching Autoregressive. 
13(November 2021). 

Prianda, B. G., & Widodo, E. (2021). Perbandingan Metode Seasonal Arima Dan Extreme 
Learning Machine Pada Peramalan Jumlah Wisatawan Mancanegara Ke Bali. 
BAREKENG: Jurnal Ilmu Matematika Dan Terapan, 15(4), 639–650. 
https://doi.org/10.30598/barekengvol15iss4pp639-650 

Studi, K., Peramalan, H., Kemiskinan, G., Diy, M., Azzahra, S. A., Andini, W. N., & Fauzan, A. 
(2025). The Forecasting Result Study of the Poverty Line and Number of Poor Population 
in DIY using DES and ARIMA. 21(2), 397–407. https://doi.org/10.20956/j.v21i2.36734 

      
 


