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Objective: Stock liquidity is one of the main pillars of capital market
efficiency and plays an important role in reducing the cost of capital,
improving price discovery, and increasing investment attractiveness. In
emerging markets such as the Tehran Stock Exchange, structural limitations,
price fluctuations, and poor information transparency have challenged
liquidity prediction. Since the effectiveness of trading strategies based on
stochastic dominance depends on an appropriate level of liquidity, the aim of
the present study is to present an optimal model for predicting liquidity and
examine its impact on the performance of these strategies.

Method: In this study, advanced artificial intelligence algorithms, including
random forest, gradient boosting, and deep neural networks, were used. The
data included daily prices, trading volume, liquidity indicators, and
macroeconomic variables of Tehran Stock Exchange companies during the
period 1392 to 1402. The performance of the models was evaluated using
prediction accuracy indices, including MAE and RMSE

Results: The results showed that the random forest model is more accurate
in predicting liquidity than other algorithms. Additionally, using the output of
this model to adjust the parameters of strategies based on stochastic
dominance resulted in a significant improvement in risk-adjusted returns.

Conclusion: The superiority of the random forest model indicates its
efficiency in analyzing and predicting liquidity in emerging markets. The
findings show that this model can provide a suitable platform for developing
smart trading tools and improving investor decision-making.
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Introduction

Stock liquidity is considered one of the most important indicators of financial market
efficiency because it reflects the ability to trade securities rapidly with minimal transaction
costs and limited price impact. High liquidity contributes to efficient price discovery, lower
cost of capital, increased investor confidence, and improved portfolio management. In
emerging capital markets such as the Tehran Stock Exchange (TSE), however, liquidity
conditions are highly affected by structural inefficiencies, market volatility, information
asymmetry, and behavioral factors. These characteristics make liquidity forecasting both
difficult and strategically important for investors and financial institutions.

Traditional financial studies have mainly focused on measuring liquidity and examining its
relationship with stock returns. Nevertheless, fewer studies have attempted to develop
predictive liquidity models capable of capturing the nonlinear relationships among financial
variables. Conventional econometric models and linear forecasting methods are often unable
to explain the complex interactions among trading volume, market capitalization, return
volatility, and investor behavior in emerging markets. Recent developments in artificial
intelligence and machine learning have created new opportunities for improving financial
forecasting accuracy through advanced nonlinear modeling techniques.

At the same time, stochastic dominance theory has become an important framework for
investment decision-making under uncertainty. Unlike the traditional mean—variance approach,
stochastic dominance evaluates the entire distribution of returns and therefore provides a more
comprehensive basis for portfolio selection. Since liquidity directly influences return
distributions, risk exposure, and transaction feasibility, incorporating liquidity forecasts into
stochastic dominance trading strategies may improve portfolio performance and risk-adjusted
returns.

Despite the theoretical relationship between liquidity and stochastic dominance, limited
research has integrated artificial intelligence-based liquidity forecasting with stochastic
dominance portfolio strategies within a unified analytical framework. Furthermore, previous
studies in the Iranian capital market have rarely employed advanced machine learning
algorithms to predict liquidity behavior. Therefore, the present study aims to develop an
optimal stock liquidity prediction model using artificial intelligence algorithms and to
investigate its application in stochastic dominance trading strategies in the Tehran Stock
Exchange.

Method

This research is applied in purpose, quantitative in nature, descriptive-historical in
methodology, and longitudinal in time horizon. The study covers the period from 2018 to 2022
and adopts an integrated analytical framework combining financial economic theory with
artificial intelligence-based predictive modeling.

The statistical population included all firms listed on the Tehran Stock Exchange up to the
end of 2022. After applying several screening criteria, including the exclusion of banks,
insurance companies, investment firms, firms with changes in fiscal year, prolonged trading
suspensions, and incomplete financial information, 171 firms were selected as the final sample.
The sampling procedure followed a purposive systematic elimination approach to ensure data
consistency and comparability across firms.

The dataset consisted of daily firm-level observations, including stock prices, trading
volume, market capitalization, stock returns, volatility measures, and liquidity indicators. Data
were collected from official records of the Tehran Stock Exchange and licensed financial
databases. The collected data were cleaned, normalized, and processed before model
implementation. All computational procedures and predictive models were developed using
Python programming tools.
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To predict stock liquidity, three advanced artificial intelligence algorithms were
implemented and compared:

e Random Forest

e (Gradient Boosting

e Deep Neural Networks (DNN)

The Random Forest algorithm was selected because of its ability to model nonlinear
relationships and reduce overfitting through ensemble learning techniques. Gradient Boosting
was employed because of its sequential learning mechanism and predictive accuracy, while
Deep Neural Networks were used to identify multilayer nonlinear patterns within financial
time-series data.

The performance of the models was evaluated using two standard prediction accuracy
measures:

e Mean Absolute Error (MAE)

e Root Mean Square Error (RMSE)

After generating liquidity forecasts, the predicted liquidity measures were integrated into
stochastic dominance-based trading strategies to evaluate their impact on portfolio
performance and risk-adjusted returns. This integrated methodology enabled the study to
connect machine learning forecasting outputs with a theoretically grounded financial decision-
making framework.

Results

The empirical findings revealed significant differences in predictive performance among the
implemented artificial intelligence models. Comparative analysis based on MAE and RMSE
indicators demonstrated that the Random Forest algorithm achieved the highest predictive
accuracy relative to Gradient Boosting and Deep Neural Networks.

The superior performance of the Random Forest model can be explained by its ensemble
structure, variance reduction capability, and robustness against noisy and nonlinear financial
data. The model showed greater effectiveness in capturing the interactions among trading
activity, market value, stock return dynamics, and volatility variables, which are particularly
important in emerging financial markets characterized by structural instability and
informational inefficiencies.

The findings further showed that incorporating predicted liquidity into stochastic dominance
trading strategies significantly improved portfolio efficiency and investment performance.
Portfolios constructed using liquidity-adjusted stochastic dominance criteria generated higher
risk-adjusted returns compared with conventional strategies that ignored predictive liquidity
information.

More specifically, the results indicated that higher predicted liquidity levels contributed to
lower liquidity risk exposure, improved transaction feasibility, and more stable portfolio
rankings under stochastic dominance conditions. The integration of liquidity forecasts also
enhanced downside risk management and increased the reliability of portfolio optimization
decisions.

Another important finding of the study is that liquidity forecasting should not be viewed
merely as a descriptive market indicator. Instead, predicted liquidity can function as a strategic
variable capable of improving dynamic asset allocation and quantitative trading decisions. The
results therefore confirm the practical value of combining artificial intelligence techniques with
advanced financial decision-making frameworks.

Conclusions

This study developed an integrated framework for predicting stock liquidity using artificial
intelligence algorithms and examined its application in stochastic dominance trading strategies
in the Tehran Stock Exchange. The findings demonstrated that the Random Forest algorithm
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provides the highest predictive accuracy among the examined models and performs effectively
in modeling complex nonlinear relationships in emerging financial markets.

The study also showed that incorporating predicted liquidity into stochastic dominance
portfolio strategies significantly improves risk-adjusted returns and enhances portfolio
decision-making efficiency. These findings highlight the importance of liquidity forecasting as
a practical and strategic component of quantitative investment management.

The present research contributes to the literature in several ways. First, it bridges the gap
between artificial intelligence-based forecasting models and stochastic dominance portfolio
theory. Second, it provides a localized and data-driven liquidity prediction framework
specifically designed for an emerging capital market environment. Third, it demonstrates the
measurable benefits of integrating machine learning outputs into portfolio optimization and
trading strategies.

From a practical perspective, the proposed framework may assist portfolio managers,
institutional investors, financial analysts, and policymakers in designing intelligent trading
systems and improving financial decision-making processes. The findings are particularly
relevant for emerging markets, where liquidity uncertainty represents a major challenge for
investment efficiency and market stability.

Despite its contributions, the study has certain limitations. The analysis was limited to firms
listed on the Tehran Stock Exchange and did not incorporate textual information, investor
sentiment indicators, or macroeconomic uncertainty measures. Future studies may expand the
proposed framework by integrating natural language processing techniques, sentiment
analysis, and alternative deep learning architectures to improve forecasting accuracy and
financial decision-making performance.

Overall, the results confirm that artificial intelligence-based liquidity forecasting can
substantially improve stochastic dominance trading strategies and provide a reliable foundation
for intelligent portfolio management in emerging capital markets.
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import tensorflow as tf

import numpy as np

import random

seed =42

tf.random.set seed(seed)

np.random.seed(seed)

random.seed(seed)

from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense, Dropout
from sklearn.model selection import train_test_split
from sklearn.preprocessing import StandardScaler
import pandas as pd
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data = pd.read_csv('C:/Your/Path/To/File/stock data.xlsx'

y = data['liquidity']

model = Sequential()

model.add(Dense(128, input_dim=X train.shape[1], activation="relu'"))

model.add(Dropout(0.2))
model.add(Dense(64, activation="relu'"))
model.add(Dropout(0.2))
model.add(Dense(32, activation="relu'"))
model.add(Dense(1, activation="linear"))

model.compile(loss='mean_squared_error', optimizer='adam')
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X = data[['volume', 'market_cap', 'price', 'return’, 'volatility', 'liquidity ratio']]

s 4SS e L5l

RPN pEY

history = model.fit(X train, y train, epochs=100, batch size=10, validation data=(X_test,

y_test))
loss = model.evaluate(X test, y_test)

print(fModel Loss: {loss}")
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! Random Forest Regressor
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Impact of Variables on Liquidity
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