ACCOUNTING, FINANCE AND COMPUTATIONAL INTELLIGENCE

The Impact of Behavioral Biases on Portfolio Optimization among
Investors in the Tehran Stock Exchange: A Behavioral Finance
Approach

Article history

CrossMark

1. Mahboubeh Eskandari®: Department of Accounting, Bu.C., Islamic Azad University,

Bushehr, Iran Received: 23 June 2025

Revised: 28 October 2025

2. Abdolreza Mohseni™*: Department of Accounting, Bu.C., Islamic Azad University, Accepted: 06 November 2025

Bushebhr, Iran. Email: Abdolreza.Mohseni@iau.ac.ir (Corresponding Author)
Initial Publish: 06 November 2025

Final Publish: 23 September 2026

e

3. Mostafa Ghasemi'’: Department of Accounting, Bu.C., Islamic Azad University, Bushehr, Iran

Abstract:

This study aims to examine the impact of major behavioral biases—including overconfidence, herding, anchoring, adjustment,
and loss aversion—on portfolio optimization among investors in the Tehran Stock Exchange. The research employed a mixed-
method exploratory—explanatory design. In the qualitative phase, grounded theory was used to identify behavioral factors
influencing financial decision-making through semi-structured interviews with 15 behavioral finance experts. In the
guantitative phase, a questionnaire developed from the qualitative findings was distributed among 384 investors. Data were
analyzed using SPSS-27 and AMOS-24 through confirmatory factor analysis and structural equation modeling (SEM). Results
revealed that all behavioral biases had significant negative effects on portfolio optimization. The strongest negative impacts
were observed for loss aversion (B =-0.35, p =0.001) and herding (B =-0.34, p = 0.001). Overconfidence (B =-0.28), anchoring
(B =-0.21), and adjustment bias (B = -0.19) also demonstrated significant negative effects. The model fit indices indicated
acceptable adequacy for the extended model (CFl = 0.93, RMSEA = 0.058, x%/df = 2.41). Behavioral biases significantly hinder
rational decision-making and reduce portfolio optimization efficiency. Integrating behavioral variables into financial models
enhances predictive accuracy and provides a more realistic understanding of investor behavior. Behavioral finance education
and the adoption of intelligent analytical technologies are recommended to mitigate the negative effects of cognitive and
emotional distortions.
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Extended Abstract

Introduction

Behavioral finance has emerged as one of the most dynamic and transformative paradigms in modern financial theory,
challenging the long-standing assumptions of rationality and market efficiency. Traditional portfolio optimization theories —
particularly the mean—variance model proposed by Markowitz—assume that investors make rational decisions aimed solely
at maximizing expected return while minimizing risk. However, mounting empirical evidence indicates that investors often
deviate from rational behavior due to a variety of psychological and emotional biases (Antony, 2019; Hadbaa, 2019). These
biases, collectively known as behavioral biases, shape decision-making in ways that classical models fail to predict, leading to
inefficiencies in portfolio construction and management (Redkin, 2019).

Behavioral biases such as overconfidence, herding, anchoring, adjustment, and loss aversion represent systematic patterns
of deviation from rational judgment under uncertainty (Quddus & Banerjee, 2021; Zhong, 2025). Overconfidence leads
investors to overestimate their analytical abilities, resulting in excessive trading and suboptimal diversification. Herding
reflects the tendency of investors to mimic the actions of the majority, which amplifies volatility and drives markets away
from equilibrium. Anchoring and adjustment biases indicate the cognitive rigidity of investors who rely too heavily on initial
information or fail to adjust adequately to new data. Meanwhile, loss aversion—perhaps the most powerful behavioral bias—
causes investors to hold losing stocks too long and sell winning ones too quickly, violating the core principle of portfolio
rebalancing (Rehman & Said, 2019; Sahabuddin et al., 2022).

The significance of understanding these biases has been emphasized by a growing number of studies across different
market contexts. For instance, (Jaber, 2023) demonstrated that political instability and the COVID-19 crisis in Tunisia shifted
investor behavior from traditional rational patterns to more sentiment-driven reactions. Similarly, (Nguyen & Nguyen, 2025)
found that investor sentiment and uncertainty jointly influence crash risk in Asia—Pacific markets, underscoring the
psychological roots of market dynamics. (Hadbaa, 2019) further argued that such irrational patterns are especially pervasive
in developing markets, where limited information, lower financial literacy, and herd-like decision tendencies exacerbate the
effects of behavioral biases.

At the same time, the intersection of behavioral finance with technological innovation has opened new research frontiers.
As algorithmic trading, artificial intelligence, and machine learning increasingly permeate financial markets, questions arise
regarding their ability to mitigate or amplify human biases. (Panwar et al., 2025) noted that Al-driven financial decision tools
can reshape investor behavior by promoting analytical consistency, while (Wu, 2025) argued that automated models may
introduce new forms of algorithmic bias. In addition, (Oben et al., 2025) emphasized that correlations between traditional
equities, cryptocurrencies, and decentralized financial assets have changed under the influence of behavioral and
technological interactions.

Moreover, empirical studies have documented strong associations between demographic and psychological variables and
investors’ risk tolerance and bias tendencies. (Muktadir-Al-Mukit, 2020) found that age, education, and investment
experience significantly influence the magnitude of behavioral distortions. Similarly, (Zhang et al., 2024) and (Du et al., 2024)
reported that speculative tendencies and gambling-like behavior drive abnormal market anomalies and deviations from

expected return—risk relationships. In this context, the integration of behavioral and quantitative approaches becomes

indispensable for improving portfolio optimization in emerging markets like Iran.
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Although behavioral portfolio theory has advanced considerably, its application in Middle Eastern financial systems—
especially the Tehran Stock Exchange—remains underexplored. The Iranian market presents a particularly interesting case
because of its unique combination of high volatility, speculative activity, and mixed investor profiles, which make it fertile
ground for behavioral anomalies. Recent empirical studies suggest that conventional models of portfolio optimization fail to
account for these irrational dynamics and therefore underestimate risk exposure and overestimate efficiency (Chen et al,,
2023; Li & Liu, 2023). Furthermore, (Fooeik et al., 2024) and (Auditiyah, 2025) demonstrated that incorporating regret-based
and behavioral variables into stochastic optimization frameworks yields more realistic and robust investment outcomes.

Within this backdrop, the present study builds upon the behavioral finance framework to examine the impact of five major
behavioral biases—overconfidence, herding, anchoring, adjustment, and loss aversion—on portfolio optimization among
investors in the Tehran Stock Exchange. By adopting a mixed-method design that integrates grounded theory with structural
equation modeling (SEM), this research aims to provide a deeper, empirically grounded understanding of how behavioral and
cognitive factors influence portfolio efficiency.

Methods and Materials

This research employed a mixed-method exploratory—explanatory design, combining qualitative and quantitative
methodologies to provide both depth and generalizability. The qualitative phase utilized the grounded theory approach to
identify the key behavioral components influencing portfolio optimization. Semi-structured interviews were conducted with
15 experts in behavioral finance, investment management, and financial psychology. The data were analyzed through open,
axial, and selective coding using MAXQDA-2024 to extract core categories and their interrelations.

The quantitative phase was based on a survey design, in which a researcher-developed questionnaire was constructed
from the qualitative findings. The instrument contained 40 items covering cognitive—behavioral empowerment, smart
technology utilization, integration of behavioral—-financial analyses, and the five key behavioral biases. A stratified random
sample of 384 investors in the Tehran Stock Exchange was selected according to Cochran’s formula. Reliability was confirmed
with a Cronbach’s alpha of 0.792, and validity was established through expert review. Data analysis involved descriptive
statistics, confirmatory factor analysis, and structural equation modeling (SEM) using SPSS 27 and AMOS 24.

Findings

Descriptive statistics indicated high mean scores across all key constructs: cognitive—behavioral empowerment (M = 4.15,
SD = 0.71), smart technology utilization (M = 4.20, SD = 0.78), and behavioral-financial integration (M = 4.27, SD = 0.71).
These results suggest a strong tendency among investors to acknowledge the role of behavioral awareness and technological
support in decision-making.

The correlation analysis revealed strong positive relationships among the independent constructs and portfolio
optimization. The highest correlation was observed between behavioral—financial integration and portfolio optimization (r =
0.89), followed by smart technology (r = 0.71) and cognitive—behavioral empowerment (r = 0.64). These findings demonstrate
that investors who incorporate behavioral insights and technological tools tend to achieve higher levels of portfolio efficiency.

Path analysis results indicated that all behavioral biases exerted significant negative effects on portfolio optimization. Loss
aversion had the strongest negative impact (B = -0.35, t = 5.44, p = 0.001), followed by herding (8 =-0.34,t=5.18, p =0.001),
overconfidence (B =-0.28, t = 4.72, p = 0.001), anchoring (B = -0.21, t = 3.96, p = 0.002), and adjustment bias (p =-0.19, t =
3.57, p = 0.004). Model fit indices confirmed acceptable model adequacy (CFl = 0.93, RMSEA = 0.058, x?/df = 2.41), indicating
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that the inclusion of behavioral variables enhanced the explanatory power of the extended model without compromising its
structural integrity.

Discussion and Conclusion

The results of this study confirm that behavioral biases play a critical role in shaping investment decisions and significantly
impair the process of portfolio optimization. The strong negative influence of loss aversion demonstrates that emotional
resistance to realizing losses continues to be one of the most persistent obstacles to rational asset allocation. This finding
aligns with behavioral portfolio theory, which posits that investors weigh losses more heavily than equivalent gains, leading
to risk-averse decisions in the domain of potential losses and risk-seeking behavior in the domain of potential gains.

Similarly, the observed negative effect of herding behavior suggests that social dynamics and collective psychology drive
much of the decision-making process in the Tehran Stock Exchange. When investors rely excessively on others’ decisions,
information asymmetry is amplified, and price movements become detached from fundamental values. This collective
irrationality often results in bubbles or panic-driven sell-offs, reducing the efficiency of portfolio diversification and risk
management. The persistence of herding in emerging markets, such as Iran, may be attributed to limited financial literacy,
weak information infrastructure, and a cultural preference for conformity under uncertainty.

Overconfidence was also found to hinder portfolio optimization by inducing investors to overestimate their knowledge
and predictive ability. This leads to excessive trading, under-diversification, and the neglect of external information. In
behavioral terms, overconfidence represents a cognitive illusion of control that diminishes self-correction mechanisms. The
results suggest that investor education programs emphasizing cognitive biases and probabilistic reasoning could serve as
effective interventions to mitigate this distortion.

Anchoring and adjustment biases, though less pronounced, remain significant. Their negative influence reflects investors’
reluctance to update their evaluations in response to new market data, causing rigidity in portfolio rebalancing. Anchoring
manifests through adherence to initial purchase prices or historical benchmarks, while adjustment bias reflects the
insufficient revision of estimates after new information is introduced. Both mechanisms reduce the responsiveness of
investment strategies and can delay corrective actions in volatile environments.

Collectively, the findings validate the central premise of behavioral finance: that cognitive and emotional factors
systematically distort rational decision-making and consequently undermine portfolio efficiency. The evidence also highlights
the potential of technology-driven analytics—such as algorithmic trading and sentiment analysis—to serve as corrective tools
for human error. When properly designed, data-driven systems can provide feedback loops that alert investors to emerging
biases or excessive exposure, thereby improving decision quality.

From a theoretical standpoint, this study contributes to bridging the gap between behavioral insights and quantitative
finance by empirically integrating psychological variables into a structural model of portfolio optimization. The satisfactory
model fit further demonstrates that incorporating behavioral dimensions not only improves explanatory power but also
maintains theoretical coherence. In other words, financial behavior can be modeled systematically rather than treated as
random noise.

The implications of these findings are multifold. For academics, the study extends behavioral portfolio theory by offering
evidence from a Middle Eastern emerging market, highlighting cultural and contextual determinants of bias manifestation.

For policymakers and regulators, understanding these behavioral mechanisms can inform investor protection policies and
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market stabilization strategies. For practitioners, especially portfolio managers, the results underscore the need for
behavioral awareness and adaptive technologies in constructing efficient portfolios.

In conclusion, this study empirically substantiates the argument that behavioral biases—specifically overconfidence,
herding, anchoring, adjustment, and loss aversion—significantly impede portfolio optimization among investors in the Tehran
Stock Exchange. By adopting a mixed-method behavioral-financial approach, the research underscores the necessity of
integrating psychological insights with quantitative models to better reflect real-world investment behavior. Recognizing and
mitigating these biases through education, policy, and technological innovation represents a crucial step toward achieving
sustainable and rational financial decision-making in emerging markets.
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