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This study investigates the effects of Algorithmic Trading (AT) and trend
AeaamEk and cyclical volatility on daily stock price returns for 15 listed companies
12/08/2025. from May 9, 2020, to June 9, 2024. Unit root tests indicated that 12 return
series were stationary, for which ARMA models were estimated, while the
remaining three series followed a random walk. Conditional variance as a
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Volatility, Stock Return, decomposed into trend and cyclical components via the Cristiano-
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ARDL. confirming cross-sectional dependence and long-run co-integration among

variables, the results reveal that AT has a negative and statistically
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returns in both the long and short run, whereas cyclical volatility negatively
affects returns in the long run but is insignificant in the short run,
suggesting that persistent increases in cyclical volatility are associated with
declining stock prices.
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1. Introduction

In stock market trading, which often occurs in highly volatile environments, risk
reduction is a primary concern for traders. To address this, automated risk-minimization
features are regularly integrated into trading algorithms and continue to evolve (Aven,
2016). Algorithmic traders benefit from faster execution and lower monitoring costs,
enabling them to incorporate information into prices quickly and accelerate the price
discovery process. However, the short-term information captured through rapid price
discovery may not always reflect the fundamental value of assets (O’Hara, 2015). In
high-frequency trading environments, stock prices can become highly sensitive to short-
term volatility, including liquidity shocks and inventory constraints, raising the question
of how algorithmic trading affects stock prices during periods of persistent or cyclical
volatility.

2. Literature Review

Volatility is dynamic, varying over time, and its relationship with stock returns remains
ambiguous. To better understand volatility dynamics across short- and long-term
horizons, Guo et al. (2014) propose decomposing volatility into a stable long-run (trend)
component and a less stable short-run (cyclical) component. Fama and Macbeth (1973)
found that long-run conditional volatility is positively related to stock returns, whereas
short-run conditional volatility is negatively correlated with returns. This suggests that
long-term investors primarily focus on permanent (trend) volatility, while short-term
investors consider both short- and long-run fluctuations when making trading decisions.

3. Methodology

This paper evaluates the effects of Algorithmic Trading (AT) and volatility on stock
price returns through a two-step approach. In the first step, the volatility of daily returns
for 15 selected stocks is measured and decomposed into trend and cyclical components.
Unit root tests determine whether returns are stationary, with stationary series modeled
using optimal ARMA specifications via the Box-Jenkins methodology and non-
stationary series modeled as random walks within the GARCH framework. ARCH
effects are tested to identify series suitable for volatility modeling, with GARCH(1,1)
applied to stationary series and IGARCH to non-stationary series. Conditional variance
(total volatility) is then decomposed into trend and cyclical components using the
Christiano-Fitzgerald band-pass filter, following a unit root check on the variance
series. In the second step, the effects of AT and different volatility components (total,
trend, and cyclical) on stock returns are analyzed using the Pooled Mean Group
Autoregressive Distributed Lag (PMG-ARDL) model. This involves cross-sectional
dependence testing, unit root testing, and the Kao cointegration test to confirm long-run
relationships, after which the short- and long-term effects of AT and volatility are
estimated, providing a comprehensive understanding of their influence on stock price
dynamics.

4. Analysis and Discussion

In this section, the volatility of stock price returns (conditional variance) first was
decomposed into two components using a band-pass filter. Additionally, the logarithm
of the ratio of AT value to the total daily trading volume of each company serves as an
index of AT. The effects of AT, as well as total, trend, and cyclical volatility, on the
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daily returns of stocks from 15 listed companies were estimated using the PMG-ARDL
approach. One of the challenges in estimating the ARDL model is determining the
optimal lag length, for which we utilized the Schwarz criterion. The optimal models
identified are ARDL(1,1,1), determined after evaluating 64 different model
specifications.

In these models, the significance of the error correction term coefficient is paramount,
as it confirms the presence of cointegration and indicates a long-run relationship among
the variables. The coefficient is significant in both models, affirming that cointegration
exists. Specifically, the error correction coefficient is approximately 0.75, suggesting
that around 75% of the imbalance error is corrected in each period, allowing the short-
run value to converge towards its equilibrium and long-run value. The findings reveal
that in all three models, AT exerts a significant and negative impact on the daily returns
of stock prices in the long run. However, due to the high standard error of the
coefficients, this effect is not statistically significant. Conversely, the influence of AT
on price returns in the short run is both negative and significant at the 1% significance
level. Given the error correction coefficient of approximately 75%, it can be concluded
that the negative effect of AT on stock price returns is primarily observed within the
same trading day. This suggests that AT can significantly affect stock prices on a daily
basis, potentially leading to losses for traders who are unable to adjust their trades in
response to these price fluctuations. Furthermore, AT can induce considerable volatility
in the affected stocks, often resulting in a decline in share prices. These findings align
with the research of Zhang (2010), Scholtus et al. (2014), and Boehmer et al. (2020),
which demonstrated that AT tends to increase volatility while reducing price returns.

Additionally, the results indicate that total and trend volatility exert a positive and
significant effect on stock price returns in both the long-run and short-run models at the
1% significance level. Given that trend volatility constitutes a major component of
overall volatility, it is expected that the effects of both types would be similar. In
essence, these trend volatilities represent long-run risks, which are influenced by
macroeconomic conditions, general market dynamics, company profitability, and
dividend distributions. Consequently, it is anticipated that price returns will rise
alongside increasing long-run risks, particularly in bull markets. In scenarios where
short-run or cyclical volatility is minimal, investors often exhibit less concern regarding
long-run or trend volatility.
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