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HIGHLIGHTS

GRAPHICAL ABSTRACT

e Proposing a new model named
RARIMA, based on the ARIMA
framework, for forecasting stock
prices in the Tehran Stock Exchange.

e Applying the TOPSIS ranking method
to compare forecasting accuracy
across short-term and long-term time
horizons.

e Introducing the RARIMA model with a
Fast-learning Reset approach, which
significantly reduces the model’s
sensitivity to the number of historical
data points.

e Achieving up to 75% improvement in
forecasting accuracy compared to the
traditional ARIMA model.
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Model Mean Relative Error (MRE) Description ]
ARIMA Approximately 2.5% High dependency on data type
and historical length
RARIMA Accuracy improvement between 70 and 80%  Reduced error and sensitivity to
(Proposed) the number of data points
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In recent years, statistical time series models—particularly the ARIMA
model—have been widely used as effective tools for stock price forecasting.
Despite its acceptable accuracy, the model’s sensitivity to the number of
historical data points remains a major limitation in practical applications.
This study aims to enhance prediction accuracy and stability by proposing a
new model called RARIMA (Reset Auto Regressive Integrated Moving
Average), developed based on the ARIMA framework. The proposed model
employs a Fast-Learning Reset approach to reduce the effect of the selected
historical data length. Stock price data from 18 companies across four
industries—steel, petrochemical, banking, and automotive—were analyzed
over the period April 2018 to January 2024. To evaluate model performance,
the Mean Relative Error (MRE) and the TOPSIS ranking method were used
to compare short-term and long-term forecasting accuracy. The results
indicate that the RARIMA model improves prediction accuracy by up to 75%
compared to the traditional ARIMA model, while significantly reducing its
sensitivity to the size of historical data. Accordingly, the proposed model
can serve as a reliable and efficient tool for financial analysts and decision-
makers in the capital market.
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A Novel Model Based on the ARIMA Model in Predicting Stock Prices of Tehran Stock Exchange Companies A

1. Introduction

Stock price forecasting has become a central issue in
financial research, particularly in emerging markets
where volatility and uncertainty are high. The
Tehran Stock Exchange (TSE) is one of the most
active financial markets in the Middle East, and
accurate prediction of stock prices is essential for
investors, analysts, and policymakers. Forecasting
models provide valuable insights into future trends,
enabling better risk management, portfolio
diversification, and strategic investment decisions.
Among the statistical approaches, the Autoregressive
Integrated Moving Average (ARIMA) model has been
widely recognized as a powerful tool for time-series
forecasting. ARIMA combines autoregressive and
moving average components with differencing to
handle non-stationary data, making it suitable for
financial applications (Razaghi et al, 2023).
However, despite its popularity, ARIMA suffers from
a major limitation: its forecasting accuracy depends
heavily on the number and type of historical data
points used. This sensitivity often leads to
inconsistent results across different companies and
industries (Shen et al., 2023).

Previous studies have shown that while ARIMA can
provide strong short-term forecasts, its performance
deteriorates when applied to datasets with varying
lengths. This inconsistency creates challenges for
analysts who require stable and reliable predictions.
To address this issue, the present study proposes a
novel model named RARIMA, which integrates a
Fast-Learning Reset mechanism into the ARIMA
framework (Yousefi et al., 2023).

The innovation aims to reduce sensitivity to
historical data length, enhance predictive
robustness, and provide a more reliable tool for
forecasting stock prices in dynamic financial
environments. By applying RARIMA to multiple
industries within the TSE, this research contributes
to both theoretical development and practical
application in financial forecasting.

The novelty of this study lies in integrating a Fast-
Learning Reset mechanism into ARIMA, which
reduces sensitivity to historical data length and
enhances robustness in financial forecasting.

2. Methodology

The methodology of this study is designed to
rigorously evaluate the performance of ARIMA and
the proposed RARIMA model in forecasting stock
prices of Tehran Stock Exchange companies. The
dataset consists of daily closing prices from 18 firms
across four major industries: steel, petrochemical,
banking, and automotive. The time period spans
from April 2018 to January 2024, providing a rich set
of historical data for analysis.

The ARIMA (p,d,q) model was applied to forecast the
next five trading days for each company, with
parameters selected based on stationarity testing,
autocorrelation analysis, and error minimization. To

investigate the effect of historical data length, both
short-term (monthly) and long-term (annual)
datasets were used. Forecasting accuracy was
measured using relative error analysis, which
allowed comparison of prediction performance
across different datasets. The results were then
ranked using the Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS), a multi-criteria
decision-making method that provides systematic
evaluation of alternatives (Yazdani Hoshyar &
Keshvari., 2022).

This ranking method enabled comparison of
prediction accuracy across short-term and long-term
horizons and highlighted the strengths and
weaknesses of each approach. Finally, the RARIMA
model was developed by incorporating a Fast-
Learning Reset mechanism into ARIMA. This
mechanism allows the model to adapt quickly to
new data, reduces dependency on dataset length,
and enhances robustness. The methodological
framework ensures that the evaluation of RARIMA is
both rigorous and directly comparable to the
conventional ARIMA model, providing a fair basis for
assessing its effectiveness in financial forecasting.

3. Results and Discussion

The results of the analysis reveal several important
findings regarding the forecasting performance of
ARIMA and RARIMA. First, ARIMA demonstrated
reasonable accuracy in predicting stock prices, but its
performance varied significantly depending on the
length of historical data. For some companies, long-
term datasets produced more precise forecasts, while
for others, short-term datasets yielded better results.
This inconsistency highlights the sensitivity of
ARIMA to data length, which limits its reliability in
diverse financial contexts. The relative error analysis
confirmed that ARIMA’s accuracy was highly
dependent on the dataset used, making it difficult to
generalize results across industries. In contrast, the
proposed RARIMA model consistently outperformed
ARIMA across all industries and datasets. By
applying the Fast-Learning Reset mechanism,
RARIMA reduced the dependency on historical data
length and achieved up to 75% improvement in
forecasting accuracy. The TOPSIS ranking confirmed
that RARIMA provided superior results in both short-
term and long-term horizons, demonstrating its
robustness and efficiency. These findings are
consistent with previous studies that emphasize the
strengths of ARIMA but also highlight its limitations.
The discussion further explores the practical
implications of using RARIMA for investors and
analysts. By providing stable and accurate
predictions regardless of dataset length, RARIMA
offers a valuable tool for decision-making in volatile
financial markets. The results also suggest that
RARIMA can be extended to other forecasting
contexts, such as commodity prices or
macroeconomic indicators, where data sensitivity is
a common challenge.
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4. Conclusions

In this study, a novel forecasting model named
RARIMA was introduced, integrating a Fast-Learning
Reset mechanism into the ARIMA framework. The
results demonstrated that RARIMA significantly
reduces sensitivity to historical data length and
achieves up to 75% improvement in prediction
accuracy compared to the traditional ARIMA model.
By analyzing data from 18 companies across four
major industries in the Tehran Stock Exchange, the
model proved to be robust and reliable for both
short-term and long-term horizons. These findings
highlight the practical value of RARIMA for analysts
and investors, offering stable predictions in volatile
financial markets. Future research may explore
hybrid approaches that combine RARIMA with
nonlinear models or machine learning techniques to
further enhance predictive performance and broaden
its applicability.
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Table 2. Ranking of the number of suitable data in the history of 5 steel companies using the TOPSIS ranking
method
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Table 3. Ranking of suitable data numbers for the history of petrochemical companies using the TOPSIS ranking
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Table 4. Ranking of the number of suitable data in the history of 4 banks using the TOPSIS ranking method
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Table 6. Summary of selecting the best suitable data set in predicting the stock of each company using the

ARIMA method and TOPSIS ranking
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