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Abstract

Quantitative modeling has become an essential tool in interdisciplinary research on human behavior. However, despite
its analytical strengths, we are facing a persistent challenge that purely quantitative models often fail to fully capture
the complexity of human behavior due to the influence of unobservable and difficult-to-quantify factors such as
bounded rationality, emotion, cultural norms, and social interactions. This study addresses this issue by examining
both the strengths and limitations of quantitative modeling in capturing human behavior. To resolve this gap, the study
proposes a balanced framework that integrates rigorous quantitative modeling with qualitative insights and empirical
validation. The approach combines theoretical model construction with contextual interpretation. By incorporating
qualitative dimensions into model design and validation, the framework enhances both the interpretability and
applicability of quantitative results. The findings suggest that such a balanced approach significantly improves the
effectiveness of quantitative models in capturing human behavior. Specifically, it preserves the strengths of
quantitative modeling in prediction and generalization while mitigating limitations in accessibility and generalizability.
The study concludes that the optimal application of quantitative modeling in human behavior research lies not in
purely quantitative abstraction, but in a balanced framework that bridges numerical rigor with contextual
understanding, thereby greatly fostering application efficiency and broadens the impact of quantitative models.
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1. Introduction

Quantitative modeling plays a crucial role in studying human behavior in the field of economics, psychology, and
social sciences (Giraud, 2024). Scholars can study for human behavior patterns, predict future behavior, and make
suggestions to policymakers by using quantitative models. While quantitative modeling brings significant advantages
for the development of theories, it also has limitations in the accessibility and generalizability of the models. They
may not work well in other cultures and behavioral contexts. In particular, human behavior is affected by bounded
rationality, emotion, culture, and social factors that may constrain quantifying these factors into the equations and
models. To address this issue, this study proposes a balanced approach by integrating contextual understanding and
practical relevance in analytical capabilities of quantitative modeling after a thorough assessment of both the strengths
and limitations of quantitative modeling in capturing human behavior. In the existing literature, there are abundant
quantitative studies on human behavior such as behavioral economics (e.g., Fabregas, Liao, and Outada, 2026; Beck
and Wollesen, 2026; Rajan, 2025). However, research using a mixed approach of quantitative method and qualitative
interpretation is scarce. The objective of this study is to fill the research gap by proposing a balanced framework
combining quantitative rigor with qualitative depth. By incorporating qualitative dimensions into model design and
validation, the framework enhances both the interpretability and applicability of quantitative results. Adopting a
balanced approach in the study of human behavior to cultivate its strengths in prediction and generalization while
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mitigating its limitations in quantifying unpredictable factors can greatly foster application efficiency and broaden the
impact of the models on capturing the complexity of human behavior.

2. Methods and Analyses

This study employs conceptual analysis as a method to analyze the strengths and limitations of quantitative
modeling in human behavior research. We based our analyses on selected sources from relevant literature from
published academic journals through online database on EBSCO.

2.1 Strengths of Quantitative Modeling of Human Behavior

Quantitative modeling in behavioral economics, psychology, and social sciences enables researchers to ground
theories (Carvajalino and Mueller, 2024) on the rigorous mathematical derivation based on predefined assumptions,
given conditions, and different scenarios to increase predictivity, rigor, and efficiency of optimization.

Capture Patterns in Aggregate Behavior - The Power of Forecasting
The power of forecasting using quantitative models enables researchers to predict future behavior trends in both
the short term and long term. With accurate forecasting, economists and policy makers can adjust their strategies to

cope with the predicted scenarios for a favorable outcome. Accurate predictions of economic patterns and outcomes
significantly help with making an informed decision (Argyropoulos and Tzavalis, 2016; Liu and Jansen, 2011). The
Phillips Curve indicates a dynamic relationship between inflation rate and unemployment. To combat high
unemployment, the Federal Reserve buys government bonds to increase money supply in the economy, which lowers
interest rates and encourages more investment and stimulates economic activities, resulting in reduced unemployment.
Policy makers revise economic policies accordingly based on quantitative forecasting.

Rigor and Precision

Researchers develop quantitative models to reach rigorous and precise conclusions which greatly reduce potential
ambiguity and avoid subjective interpretation of phenomena in behavior economics (Lee, 2012; Velupillai, 2008;
Debreu, 1991). For example, John Nash’s equilibrium in game theories. The equilibrium explains that when no one
changes strategy in a game, the players reach the equilibrium. This theory has wide applicability in economics and
social sciences due to its rigorous and precise logical mathematical derivation.

Optimization and Efficiency

Quantitative models are used for optimization of resource allocation and efficiency of resource utilization.
Optimization techniques such as linear programming and integer programming are widely applied to support optimal
decision-making for economic activities and production operations. Utility maximization through optimization greatly
enhances efficiency. Optimization of equilibrium (Faramarzi, 2020) has been advanced with a novel optimization
algorithm “equilibrium optimizer”, which is demonstrated as an effective and superior method.

2.2 Limitations of Quantitative Modeling in Capturing the Complexity of Human Behavior

Quantitative modeling has some drawbacks (Velupillai, 2005; Beed and Kane, 1991) in capturing the complexity
of human behavior due to its simplification of model assumptions and conditions which may not hold in reality and
capture behavioral and psychological complexities, thus decreasing its applicability and generalizability.

Behavioral and Psychological Complexities
Quantitative models are developed based on assumptions such as perfectly efficient market, rational human behavior,
symmetric information, and reciprocity. The reality of human behavior, scenarios, emotions, and evolving changes in

expectations and goals cannot be well-captured and gauged in quantitative models. Such over-simplification of model
assumptions fails to reflect the complexities and nuances in the real world and constrains the applicability and
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generalizability of quantitative models in various contexts. Based on the theory of bounded rationality of human
behavior, people tend to satisfice rather than maximize. Human behavior in making decisions usually violates
assumptions of linearity and rationality. The 1260 Lo

simplification of quantitative models fails to capture 1240
behavioral and psychological complexities and constrains
their generalizability. For example, the Phillips Curve has
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consecutive quarters of declining GDP coincided with
tripled price inflation. Such loss of realism reduces the
generalizability of over-simplified quantitative models.

Abstract Models Fails to Quantify Cultural and Social Contexts

Heavy reliance on quantitative models to capture the complexity of human behavior can lead to theoretical
development at the expense of practical relevance and application since human behavior is shaped by cultural norms
and social interactions. Increasing development of quantitative models makes it too abstract to comprehend and apply
to solve real world issues. Academic journals focusing on human behavior publish articles with complicated
quantitative models, even though the purpose of those models is to ultimately address practical issues. Evolving
development of abstract mathematical models increases dependence on mathematics, where qualitative factors such
as cultural and social contexts may be overlooked. Abstract models do not tightly link to practical economic issues
and fail to capture the complexity of real-world scenarios (Laera, 2018; Bruin, 2009). For example, in financial
economics, the efficient market hypothesis posits that in an efficient market, asset prices reflect all available
information, and assets are fairly priced with their true value, unless there is new information, which would intrigue

price adjustment. However, when market anomalies and irrational behavior are present (e.g., during financial crises),
the efficient market hypothesis doesn’t hold true and investors can beat the market. For example, Warren Buffett’s
investment in undervalued stocks enabled him to outperform the market. Reliance on abstract models limits their
practical application and relevance to markets.

3. Results

This study performed conceptual analyses to elaborate both the analytical strengths and inherent limitations of
quantitative modeling in the study of human behavior. On the one hand, it analyzed the strengths of quantitative
modeling including its forecasting power, mathematical rigor, precision in parameter estimation, as well as its ability
to facilitate optimization and enhance efficiency in decision-making processes. On the other hand, the study discussed
several limitations. In particular, it is challenging for quantitative models to adequately capture behavioral and
psychological complexity such as emotions, identity formation, and bounded rationality. Furthermore, they often
struggle to operationalize and quantify cultural and social contexts. As a result, while quantitative modeling offers
powerful approaches for abstraction and generalization, it may fail to capture the nuanced and contextual nature of
human behavior, thus constraining its explanatory power and application.

4. Discussion
4.1 Balancing Quantitative Modeling and Practical Relevance

Based on the strengths and limitations of quantitative modeling in capturing the complexity of human behavior,
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it is suggested to adopt a balanced approach integrating qualitative approaches (e.g., qualitative insights and empirical
validation) with quantitative methods, which can benefit from the advantages of quantitative modeling and overcome
its limitations.

4.2 Integrating Qualitative Insights

To mitigate the disadvantages of excessive quantitative modeling, researchers can integrate qualitative insights
into the development of quantitative models including cultural dynamics, social context, case studies, and
environmental turbulence which add valuable views to quantitative models. Such complemental integration of
qualitative insights fosters the applicability of quantitative models (Ivaskovsky, 2017; Milonakis, 2017). Behavioral
Economics is an example of integrating behavioral insights in mathematical economic analyses, which better reflects
real-world decision-making processes. Behavioral insights complement quantitative models to better capture the
complexity of the real-world scenarios.

4.3 Emphasizing Empirical Validation

Empirical validation serves as an effective approach to foster the reliability and applicability of quantitative
models. To maintain practical relevance, robust empirical testing can identify the model limitations and assess their
applicability to real-world scenarios (Puaschunder, 2019). Empirical validation such as randomized controlled trials
(RCTs) provide rigorous evidence on the effectiveness of various policy interventions, helping to bridge the gap
between theories and real-world phenomena.

4.4 Limitations of the Study

This study has limitations which constrain its generalization of findings and applications. First, it didn’t consider
the impact of the factors that might exert contingent effect on the execution of the developed quantitative models. In
this case, a feasibility study is required to ensure its implementation. Second, this study didn’t conduct empirical
investigation for the effectiveness of quantitative modeling in human behavior studies. This limitation can also serve
as a suggestion for future research that data collected through a survey can be used to test the role of quantitative
modeling in capturing the complexity of human behavior.

5. Conclusion

In summary, advancing the study of human behavior requires a carefully calibrated balance between quantitative
abstraction and practical applicability. While formal modeling provides analytical depth, predictive capability,
optimized solutions, and efficient processes, its value depends on how well it reflects the complexity of real-world
human behavior. Accordingly, scholars must move beyond sophisticated quantitative models and actively integrate
qualitative insights as well as rigorous empirical validation. By combining the strengths of quantitative modeling with
interpretive and context-dependent approaches, researchers can develop more robust and externally valid frameworks.
Such a balanced approach not only mitigates the limitations of quantitative modeling’s oversimplification but also
enhances its explanatory depth and real-world application, therefore fostering a more comprehensive and nuanced
understanding of human behavior.

References

Argyropoulos, E. and Tzavalis, E. (2016). “Forecasting economic activity from yield curve factors.” North
American Journal of Economics & Finance, 36,293-311.

Beck, L. and Wollesen, B. (2026). “False Prophets of Economics Imperialism: The Limits of Mathematical Market
Models.” Economic Record, 312.

613



Journal of Research High School Vol. 2026 (8) 610 — 614
ISSN 2688-3651 [online]

Beed, C. and Kane, O. (1991). “What is the critique of the mathematization of economics?” Kyklos, 44(4), 581-613.

Bruin, B. (2009). “Overmathematisation in game theory: pitting the Nash Equilibrium Refinement Programme
against the Epistemic Programme.” Studies in History & Philosophy of Science Part A, 40(3), 290-300.

Carvajalino, J. and Mueller, T. (2024). “Local entanglements in the history of mathematical economics.” History of
Political Economy, 56(3), 375-391.

Challoumis, C. (2025). “Quantification of Everything Method in Economics.” Interdisciplinary Description of
Complex Systems, 23(4), 323-339.

Debreu, G. (1991). “The mathematization of economic theory.” American Economic Review, 81(1), 1-7.

Faramarzi, A., et al. (2020). “Equilibrium optimizer: a novel optimization algorithm.” Knowledge-Based Systems,
191, https://doi.org/10.1016/j.knosys.2019.105190

Giraud, Y. (2024). “Visualization or mathematization? the London School of Economics and "Diagrammatic
Economics" in the 1930s.” History of Political Economy, 56(3), 441-466.

Ivaskovsky, S.N. (2017). “Economy as a phenomenon of culture: theoretical and methodological analysis.” Vestnik
MGIMO-Universiteta, 0(3), 268-290.

Laera, R. (2018). “The economic mathematization: a bibliometric analysis.” Atlantic Review of Economics, 1(3), 1-
14.

Lee, C. (2012). “The road taken (and not taken) in the mathematization of economics.” New Mathematics & Natural
Computation, 8(1), 73-80.

Liu, D. and Jansen, D.W. (2011). “Does a factor Phillips curve help? An evaluation of the predictive power for US
inflation.” Empirical Economics, 40(3), 807-826.

Milonakis, D. (2017). “Formalising economics: social change, values, mechanics and mathematics in economic
discourse.” Cambridge Journal of Economics, 41(5), 1367-1390.

Puaschunder, J.M. (2019). “Value at looking back: Towards an empirical validation of the role of reflexivity in
econo-historic backtesting: Economic market prediction corrections correlate with future market performance.”

ACRN Journal of Finance and Risk Perspectives, 8, 223-239.

Rajan, S.K. (2025). “Pratixa: A Cognitive Framework for Behavioral Decision-Making and Its Mathematical
Formalization.” Futures & Foresight Science, 7(3), 1-12.

Velupillai, K.V. (2005). “The unreasonable ineffectiveness of mathematics in economics.” Cambridge Journal of
Economics. 29(6), 849-872.

Velupillai, K.V. (2008). “The mathematization of macroeconomics - A recursive revolution.” Economia Politica,
25(2), 283-316,

614



