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Abstract

This study introduces an advanced approach to time series modeling through the application
of Subset ARMA (AutoRegressive Moving Average) identification. Focused on monthly electricity
consumption data, the research aims to refine and optimize the modeling process for improved
forecasting accuracy. The Subset ARMA methodology allows for a more nuanced analysis,
capturing specific temporal patterns within the dataset. The study explores the application of this
technique, showcasing its enhanced capabilities in unraveling complex dependencies inherent in
electricity consumption data. The findings contribute to the advancement of time series analysis
methodologies and offer valuable insights for optimizing forecasting models in the energy sector.
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INTRODUCTION

In the dynamic landscape of energy management, accurate forecasting of monthly electricity
consumption plays a pivotal role in efficient resource allocation and decision-making. Traditional
time series models, such as ARIMA (AutoRegressive Integrated Moving Average), have been
widely employed for this purpose. However, the evolving complexity of consumption patterns
demands more sophisticated techniques to enhance forecasting precision. This study focuses on
advancing time series modeling through the application of Subset ARMA (AutoRegressive
Moving Average) identification, with a specific emphasis on monthly electricity consumption
data.

The Subset ARMA methodology offers a refined approach to capturing intricate temporal
dependencies within the dataset. By selectively identifying and incorporating relevant subsets of
autoregressive and moving average components, this technique provides a more tailored
representation of the underlying patterns. Unlike conventional models, Subset ARMA allows for
a more flexible and nuanced analysis, accommodating the diverse factors influencing electricity
consumption.

As the demand for precise forecasting in the energy sector intensifies, our research seeks to
address the limitations of traditional models by exploring the capabilities of Subset ARMA. This
advanced modeling approach holds the promise of optimizing the accuracy of predictions, thereby
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supporting effective planning and resource management. The subsequent sections of this study
delve into the methodology, application, and results of Subset ARMA identification for monthly
electricity consumption data, aiming to contribute to the refinement of time series modeling
techniques in the context of energy forecasting.

METHOD

To optimize time series modeling for enhanced analysis of monthly electricity consumption
data, we employed the Subset ARMA (AutoRegressive Moving Average) identification
methodology. This advanced technique involves a systematic process of selectively choosing
subsets of autoregressive and moving average parameters based on their significance in capturing
the temporal dynamics of the dataset.

Data Preprocessing:

The first step involved thorough preprocessing of the monthly electricity consumption data.
This included handling missing values, addressing outliers, and ensuring the dataset's conformity
to the assumptions of time series analysis. The quality of data preprocessing is paramount to the
accuracy and reliability of subsequent modeling.

Subset ARMA Identification:

The heart of our methodology lies in the Subset ARMA identification process. Unlike
conventional ARIMA models, Subset ARMA involves a systematic search for the most relevant
autoregressive and moving average components. Through a combination of statistical tests,
information criteria, and iterative optimization, we identified subsets of parameters that contribute
significantly to capturing the underlying temporal patterns in the electricity consumption data.

Model Estimation and Validation:

Once the subsets were identified, the Subset ARMA model was estimated using historical
data. The model's performance was rigorously validated through statistical measures such as Mean
Absolute Error (MAE), Mean Squared Error (MSE), and diagnostic checks to ensure the adequacy
of the model in representing the observed consumption patterns.

Sensitivity Analysis:

To assess the robustness of the Subset ARMA model, a sensitivity analysis was conducted.
This involved varying the selection of subsets and assessing the impact on model performance.
Sensitivity analysis provided insights into the stability and reliability of the Subset ARMA
identification process under different configurations.

This comprehensive methodology aims to optimize time series modeling by tailoring the
model to the specific characteristics of monthly electricity consumption data. The iterative and
data-driven nature of Subset ARMA identification ensures a nuanced representation of temporal
dependencies, contributing to enhanced forecasting accuracy in the energy sector. The subsequent
sections of this study present the application of this methodology and discuss its implications for
refining time series modeling in the context of monthly electricity consumption.

RESULTS

The application of Subset ARMA identification to monthly electricity consumption data
yielded notable results in terms of forecasting accuracy and model performance. The selected
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subsets of autoregressive and moving average components demonstrated a significant
improvement in capturing the nuanced temporal patterns within the dataset. Statistical metrics,
including Mean Absolute Error (MAE) and Mean Squared Error (MSE), consistently indicated
superior performance compared to traditional ARIMA models. The robustness of the Subset
ARMA model was further affirmed through diagnostic checks, validating its ability to adequately
represent the observed consumption patterns.

DISCUSSION

The success of Subset ARMA identification in enhancing the analysis of monthly electricity
consumption data opens avenues for refined time series modeling in the energy sector. By
selectively incorporating relevant subsets of autoregressive and moving average components, the
model demonstrated an improved ability to adapt to the complex dependencies inherent in
consumption patterns. The flexibility of Subset ARMA allows for a more tailored representation,
accommodating variations in consumption behavior influenced by factors such as seasonality,
economic trends, and policy changes.

Furthermore, the Subset ARMA methodology provides insights into the specific components
that contribute most significantly to accurate forecasting. This knowledge is invaluable for
understanding the driving forces behind electricity consumption fluctuations and can inform
strategic decision-making in resource allocation and energy planning.

CONCLUSION

In conclusion, the application of Subset ARMA identification for monthly electricity
consumption data presents a promising avenue for optimizing time series modeling in the energy
sector. The refined approach to selecting autoregressive and moving average components
contributes to enhanced forecasting accuracy, providing valuable insights for energy planners and
decision-makers. As the demand for precise predictions in the context of electricity consumption
grows, Subset ARMA stands as a robust methodology, offering a more nuanced and flexible
framework for time series modeling. This research not only advances the understanding of
temporal dynamics in energy consumption but also underscores the significance of sophisticated
modeling techniques in addressing the evolving challenges of the energy sector.
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