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Abstract:

This study examines whether fintech innovation is associated with superior market
performance in the United States equity market during the July 2021 to December 2024 sample.
Using daily data for eight publicly listed fintech firms representing heterogeneous models (digital
lending, payments, crypto exchange exposure, trading platforms, and fintech-adjacent software) and
a broad market benchmark, the analysis evaluates performance through risk-adjusted indicators,
downside risk measures, and Capital Asset Pricing Model (CAPM) regressions. The results show
Substantial cross-sectional dispersion. A small subset of firms delivers positive and comparatively
strong risk-adjusted outcomes, while several exhibit persistent underperformance and extreme
drawdowns, indicating that fintech equities are not a homogeneous asset class in the study period.
CAPM estimates yield economically small and statistically insignificant beta coefficients with near-
zero explanatory power, implying that systematic market risk accounts for only a negligible share of
fintech return variation. Instead, performance differences are consistent with firm-specific dynamics
linked to business model structure and institutional integration. Robustness tests confirm that the
main conclusions are stable across alternative specifications and validation settings. Overall, the
findings indicate that innovation intensity alone is insufficient to guarantee sustained shareholder
value without complementary institutional stability and risk discipline.

Key words: Fintech innovation; market performance; post pandemic period; risk adjusted returns;
CAPM; robustness analysis; United States equity market
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1. Introduction

The rapid global expansion of financial technology has fundamentally reshaped
the financial ecosystem since 2020, with the United States emerging as a central hub for
digital payments, blockchain applications, and artificial intelligence—driven financial
services (S. Qiu, 2024; Tsanis & Stouraitis, 2022). Fintech adoption accelerated sharply
during and after the COVID-19 pandemic, transforming traditional financial intermediation
and redefining competitive dynamics across capital markets (Rahman et al., 2022; Toumi
et al., 2023). This structural transformation reflects fintech’s increasing role within modern
financial systems.

Post-pandemic financial markets have experienced profound adjustments driven
by digital acceleration, liquidity shocks, and heightened macroeconomic uncertainty. While
technological adaptation has strengthened operational resilience among financial
institutions, it has also intensified investor uncertainty regarding the valuation of
innovation-driven firms (Kassamany et al., 2025; Reshma et al.,, 2024). Fintech firm
valuations increasingly reflect expectations about regulatory stability, sustainability
integration, and long-term profitability rather than short-term growth narratives (Anguelov &
Stoyanova, 2025; Natarajan & Ramkumar, 2024).

Conceptually, fintech innovation is linked to market performance through its
potential to improve efficiency, liquidity, and transparency, thereby fostering value creation
(Imerman & Fabozzi, 2020; Varga, 2017). Theoretical perspectives suggest that digital
financial transformation can enhance shareholder value by reducing transaction costs and
information asymmetry (Goyal et al., 2025). However, fintech innovation also introduces
new dimensions of financial risk, including cyber vulnerability, regulatory asymmetry, and
revenue model fragility (W. Li & Ding, 2024; S. Qiu, 2024).

This duality creates inherent tension between innovation-driven growth and market
stability. While some fintech firms achieve competitive advantage by aligning innovation
with sustainable profitability, others face heightened volatility and speculative valuation
dynamics (Kapoor et al., 2025; Sagala et al., 2023). From a theoretical standpoint, fintech
operates simultaneously as a catalyst for value creation and a conduit for systemic fragility,
reflecting broader debates on disruptive innovation within financial markets (Erdilek
Karabay & Cagil, 2017; Sanchez-Gutiérrez et al., 2019).

Empirical studies examining fintech performance report inconsistent findings,
reflecting differences in methodology, market conditions, and firm heterogeneity (Chuang
& Shrestha, 2025; Melati, 2024). While some research documents efficiency gains and
enhanced investor confidence, other studies reveal volatility and misalignment between
operational innovation and stock market performance (H. Chi, 2024; Rahman et al., 2022).
These inconsistencies are particularly pronounced in the post-pandemic period, where
rapid digital adoption coincides with monetary tightening and shifting investor risk
preferences (Saha & Kansal, 2022; Tsanis & Stouraitis, 2022).

Against this backdrop, the post-pandemic period represents a critical empirical
setting to reassess fintech market performance. Despite widespread digital adoption, gaps
persist between operational resilience and market valuation, especially under conditions of
elevated uncertainty and financial stress (Chellasamy & Debnath, 2022). These
unresolved discrepancies underscore the need for a risk-adjusted evaluation of fintech
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firms that accounts for volatility, downside risk, and heterogeneity across business models
(Aziz Abdul Rahman et al., 2023; H. Chi, 2024).

This study aims to evaluate the post-pandemic market performance of U.S. fintech
firms through a risk-adjusted lens that integrates return dynamics, systematic risk, and
firm-level heterogeneity (Chuang & Shrestha, 2025; Gil-Corbacho et al., 2023). It examines
how fintech innovation influences market performance across different subsectors,
including digital lending, payments, and blockchain-based services, while assessing the
moderating role of regulatory maturity and business model structure (Jain et al., 2023;
Qiang, 2024). By combining comparative performance analysis with risk-adjusted metrics,
this study contributes empirically, theoretically, and methodologically to the fintech-
performance literature, offering new insights into how innovation quality and institutional
alignment shape sustainable market outcomes in post-pandemic financial environments
(Ben Bouheni et al., 2025; Boscia et al., 2021; Nkatekho, 2024).

2. Literature review

Conceptual Foundations of Fintech Innovation

Fintech, or financial technology, refers to the integration of finance and digital
innovation aimed at improving efficiency, inclusivity, and adaptability of financial services
(Lu, 2024; Petruk et al., 2023). Beyond its technological dimension, fintech functions as an
institutional and socio-economic mechanism that drives the modernization of financial
systems by reducing intermediation costs and expanding access to financial services
(Anifa et al., 2022; Bhatia, 2022; Varga, 2017). This transformation is underpinned by the
convergence of algorithmic systems, data analytics, and automation that reshape decision-
making processes and customer interaction in finance (Ghanem, 2022; Jarvis & Han,
2021).

The evolution of fintech reflects successive technological and regulatory shifts
shaped by major economic disruptions and digital breakthroughs (Dodda, 2025; Moosa,
2022). Initially confined to back-office banking applications, fintech has expanded into a
complex ecosystem encompassing peer-to-peer finance, crypto assets, and decentralized
financial markets (Ruof, 2023). This expansion is widely associated with the fourth
industrial revolution, where digitalization, artificial intelligence, and blockchain technologies
redefine financial intermediation and business models (Eri¢, 2022; Sophia, 2021).

At its core, fintech innovation is characterized by deep technological
embeddedness and a process of financial re-intermediation that replaces traditional
hierarchical structures with platform-based systems (Lu, 2024; Panova et al., 2021).
Through the use of blockchain, artificial intelligence, and big data, fintech firms create
decentralized and trust-based networks that lower transaction frictions and improve capital
allocation efficiency (Georgiev, 2024; Giglio, 2021). Conceptually, this shift represents a
transition from static institutional intermediation toward dynamic technological
orchestration of financial flows, marking a fundamental transformation in modern financial
systems (Imerman & Fabozzi, 2020; Sanyaolu et al., 2024).
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Fintech and Firm Performance: Empirical Evidence

Empirical evidence on fintech’s effect on firm performance reveals mixed yet
insightful outcomes across diverse contexts. Studies consistently show that fintech
adoption enhances profitability, efficiency, and market access, primarily through reducing
information asymmetry and transaction costs (Al-Matari et al., 2023; Cai, 2025). Fintech
integration improves operational sustainability by optimizing capital allocation and
promoting financial inclusion (Ferilli et al., 2024). Fintech-based credit access has also
been found to reduce firm volatility and bankruptcy probability, particularly for small and
medium-sized enterprises (Chen et al., 2022). Similarly, comparative stock performance
analyses reveal that fintech firms outperform traditional financial institutions in risk-
adjusted returns during post-crisis recovery phases (Gil-Corbacho et al., 2023; Moro-
Visconti & Cesaretti, 2023).

However, other empirical evidence reveals that rapid fintech growth leads to
increased volatility and non-convergence in valuation under global uncertainty (Matar,
2025; Son & Yoo, 2025). Differences in findings may be primarily attributed to
methodological heterogeneity (e.g., event studies, VAR approaches and panel regression)
and the length of observation period used (Tien & My, 2022; Xu et al., 2022). Research
also suggests that the beneficial effect of fintech is contingent upon the quality of
governance and external shocks (COVID-19, inflation, or geopolitical instability) (J. D. Chi
& Su, 2017; Ferilli et al., 2024). In general, this argumentation supports a dual story in
literature that fintech on the one hand increases efficiency and robustness but on the other
it is increasing its exposure to market volatility and systemic risk (Thesmar & Thoenig,
2011; Tomar, 2015).

Asset Pricing Perspectives on Technology Driven Firms

Traditional asset pricing models such as the Capital Asset Pricing Model (CAPM)
are increasingly viewed as inadequate in explaining the performance of technology-driven
and fintech firms, particularly under high innovation intensity and market turbulence (Bin,
2024; Lyu, 2024). While CAPM assumes a linear risk-return relationship, empirical findings
suggest persistent abnormal returns inconsistent with beta-based predictions, especially in
digital-intensive sectors (H. Li, 2025; Xie, 2023). Fintech firms, characterized by high
intangible asset ratios and rapid innovation cycles, tend to exhibit valuation discrepancies
due to underpriced idiosyncratic risk and market sentiment effects (Reinganum, 1981).
Consequently, multi-factor frameworks integrating behavioral and technological risk factors
are better suited to capture fintech valuation dynamics.

Recent literature emphasizes that idiosyncratic volatility and uncertainty play a
critical role in asset pricing for innovation-driven firms, challenging the classical notion of
market equilibrium (Jacobs & Wang, 2004; Tompo, 2023). Technology adoption
accelerates the pace of firm-specific shocks, causing dispersion in abnormal returns
unaccounted for by systematic risk measures (Dar et al., 2024; Lin, 2014). For fintech and
digital asset markets, this translates into lower beta coefficients but higher total volatility,
reflecting investor overreaction, liquidity shifts, and technology diffusion uncertainty (Wan,
2025; Xiang, 2025). The relevance of asset pricing reformulations, including liquidity-
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adjusted CAPM and intertemporal CAPM, is increasingly recognized in explaining fintech’s
non-linear return structure (B. Qiu, 2025; Zhao, 2024).

Technology-oriented firms thus exhibit a structural divergence from traditional
asset pricing paradigms, where innovation-induced uncertainty modifies both expected
returns and risk premiums (Bin, 2024; G. Li, 2025). Empirical studies reveal that low-beta
fintech portfolios can generate persistent excess returns, reflecting the market’s
misestimation of innovation-driven idiosyncratic components (Lyu, 2024; Sandhya et al.,
2024). This anomaly aligns with the hypothesis that technological growth and uncertainty
generate a premium unpriced by static equilibrium models, calling for asset pricing
frameworks that integrate technological disruption and behavioral heterogeneity (Xie,
2023).

Post Pandemic Financial Markets and Fintech Stocks

The COVID-19 pandemic fundamentally reshaped global financial markets,
inducing both valuation surges and structural volatility in fintech equities. Empirical
evidence shows that fintech stocks experienced pronounced mispricing during the
pandemic as investors overestimated digital adoption and innovation-driven earnings (Ali
et al., 2025; Saha & Kansal, 2022). The transition to online finance, heightened liquidity,
and accommodative fiscal measures inflated valuation multiples far beyond fundamentals
(S. Qiu, 2024; Zhang et al., 2020). Yet, post-pandemic correction phases revealed that risk
perceptions remained elevated, with fintech firms maintaining overvaluation driven by
investor optimism and low-rate environments (Ali et al., 2025; Talbi et al., 2024). This
indicates that the pandemic acted as both a catalyst and a distortion mechanism in fintech
asset pricing.

The post-pandemic era also redefined the interaction between monetary policy,
risk appetite, and fintech valuation. Research demonstrates that the effectiveness of
monetary transmission weakened as fintech adoption altered credit, lending, and liquidity
dynamics (Hasan et al, 2024; Wei & Han, 2021). Expansionary policies boosted
speculative demand in high-growth digital sectors, while subsequent tightening cycles
introduced valuation stress and idiosyncratic risk concentration (Budinsky & Hutteroth,
2023; Thorbecke, 2023). Central bank policy adjustments indirectly influenced fintech
market liquidity and investor sentiment, reinforcing a feedback loop between innovation
enthusiasm and macroeconomic fragility (Bauer et al., 2023; Maghyereh & Cui, 2023).
Consequently, studying post-pandemic fintech stocks provides a critical temporal lens to
assess how technology, liquidity, and uncertainty collectively redefine modern financial
valuation.

Research Gap and Hypothesis Development

Despite the growing body of fintech literature, several critical gaps remain
unresolved. First, existing studies predominantly emphasize operational efficiency,
innovation adoption, or firm valuation during crisis periods, while providing limited evidence
on post-pandemic market performance from a risk-adjusted perspective. Second, empirical
findings remain fragmented regarding whether fintech stock returns are driven by
systematic market risk or firm-specific innovation dynamics, particularly across
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heterogeneous business models. These limitations constrain a comprehensive
understanding of fintech valuation in the post-pandemic financial environment.

Building on these gaps, this study develops testable hypotheses that connect
fintech innovation, market risk exposure, and performance heterogeneity. Specifically, it
posits that fintech stocks exhibit heterogeneous post-pandemic market performance (H1),
reflecting differences in business models and innovation intensity. It further hypothesizes
that fintech stock returns are weakly explained by systematic market risk as captured by
traditional asset pricing models (H2). Finally, it proposes that fintech firms with more
integrated and regulated business models generate superior risk-adjusted returns relative
to narrowly specialized platforms (H3).

3. Methodology

This study adopts a quantitative empirical design to examine the relationship
between fintech innovation and market performance in the post-pandemic period. The
population comprises publicly listed fintech firms operating in the United States equity
market and representing diverse business models, including digital lending, payments,
cryptocurrency platforms, and financial software services. The analytical framework
focuses on return generation, risk exposure, and market integration to assess whether
fintech innovation translates into superior investment performance relative to the broader
market.

The selection of these eight firms follows a purposive sampling approach based on
data continuity and market relevance during the July 30, 2021 to December 30, 2024 study
window. All firms are publicly listed in the United States equity market and provide
complete daily price observations over the 892 trading days analyzed. The sample is
restricted to firms with uninterrupted daily price data over the full window and sufficient
market visibility to represent distinct, commonly discussed fintech business models. Firms
with discontinuous trading histories, missing observations, or corporate events that prevent
a consistent return series within July 2021 to December 2024 are excluded to preserve
comparability across models. The sample was constructed to reflect heterogeneity within
the fintech sector, covering digital lending platforms (SOFI, UPST, AFRM, LC), payment
and transaction services (PYPL), cryptocurrency exchange exposure (COIN), retail trading
platform services (HOOD), and financial software with fintech exposure (INTU). The
objective is comparative cross-model analysis rather than sector-wide enumeration.
Therefore, conclusions are interpreted within the boundaries of this structured comparative
sample.

Table 1. Business Model Classification of Sample Firms

Ticker Business model category

SOFI Digital lending and regulated fintech platform
UPST Al-based consumer lending platform

AFRM Buy-now-pay-later (consumer credit)

LC Marketplace lending
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Ticker Business model category

PYPL Digital payments

COIN Cryptocurrency exchange exposure
HOOD Retail trading platform

INTU Fintech-adjacent financial software

Source: own elaboration.

To operationalize the business-model heterogeneity embedded in the purposive
sample, the eight firms are explicitly classified into fintech-relevant categories that reflect
their dominant revenue logic and exposure channels (Table 1). The taxonomy separates
digital lending and consumer credit models (SOFI, UPST, AFRM, LC) from payments
infrastructure (PYPL), crypto-exchange exposure (COIN), retail trading intermediation
(HOOD), and fintech-adjacent financial software services (INTU). This classification is not
intended as an exhaustive industry mapping, but as a structured basis for cross-model
comparison, enabling the analysis to interpret performance dispersion and risk profiles in
relation to business-model structure and institutional integration, consistent with the logic
of Hypothesis 3.

Market performance is operationalized using a comprehensive set of risk—return
indicators that capture both central tendency and downside exposure. The market
benchmark is the S&P 500, denoted as MARKET in the tables, selected to represent the
broad U.S. equity market over the same trading days. The S&P 500 is employed as a
proxy for the aggregate market portfolio, consistent with conventional applications of the
Capital Asset Pricing Model in U.S. equity research. As summarized in Table 2, the
dependent variables include daily returns, annualized returns, volatility, Sharpe ratio,
maximum drawdown, and win rate. Independent variables consist of market returns and
benchmark-adjusted measures used to evaluate systematic risk and abnormal
performance. Employing multiple performance metrics mitigates reliance on a single
indicator and strengthens internal validity.

Table 2. Variables Description

Variable Symbol Measurement Description

Daily Return R Percentage Logarithmic daily return of stock i

Market Return RM Percentage Logarithmic daily return of MARKET
benchmark index

Mean Return MeanR  Percentage Average daily return over the sample

Volatility Sigma Percentage Standard deviation of daily returns

Sharpe Ratio SR Ratio Risk-adjusted return measure

Maximum MDD Percentage Largest peak-to-trough loss

Drawdown

Alpha Alpha Percentage Abnormal return from CAPM

Beta Beta Coefficient Market sensitivity from CAPM

Source: own elaboration.

Daily asset returns are computed using logarithmic transformation to stabilize
variance and facilitate comparability across securities with different price levels. The return
for asset j at time t is calculated as
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_ Py
e =1In (Pu_l) (1)

This formulation allows aggregation into mean returns reported in Table 3, where
SOFI records an average daily return of 0.5073 percent, substantially exceeding the
market benchmark mean of 0.0700 percent.

Risk adjusted performance is assessed using the Sharpe ratio, which evaluates
excess return per unit of total risk. The Sharpe ratio is defined as

n—15

SRy =—— 2)

where i denotes the mean return of asset i, '7 represents the risk free rate, and &
is the standard deviation of returns. In this study, the risk-free rate is proxied by the United
States Treasury bill rate, converted to a daily equivalent to match the return frequency.
Specifically, the proxy is the 3-month U.S. Treasury bill rate, transformed into a daily rate
to align with the daily return frequency. As shown in Table 3, SOFI achieves a Sharpe ratio
of 1.8568, while AFRM records a negative Sharpe ratio of —0.9895, indicating poor risk
adjusted performance.

To evaluate downside risk exposure, maximum drawdown is computed as the
largest peak to trough decline in cumulative returns over the sample period. Maximum
drawdown is formally expressed as

(Peakt — Trought) )
Peak;

The drawdown statistics in Table 3 reveal extreme losses for several fintech

stocks, with AFRM experiencing a maximum drawdown of —99.91 percent and COIN

reaching —94.34 percent, highlighting substantial tail risk during the post pandemic period.

Systematic risk and abnormal performance are examined using the Capital Asset
Pricing Model. The regression specification is given by

Tie —1p =0 + Bs(?"m,r - rf) + & (4)

Here, ® captures abnormal return, while B: measures sensitivity to market
movements. The CAPM estimates, later reported in Table 5, show low beta values across
fintech stocks, such as 0.1586 for SOFI and 0.0116 for COIN, indicating weak market
dependence.

Correlation analysis is employed to further assess the degree of integration
between fintech stocks and the market benchmark. Pearson correlation coefficients are
calculated using daily returns to avoid spurious co movement driven by non stationary
price levels. As summarized in Table 6, all fintech stocks exhibit very weak correlations
with the market, ranging from 0.0031 to 0.0573, reinforcing the regression based evidence
of limited systematic linkage.

To strengthen methodological reliability, multiple robustness checks are
conducted. These include subsample analysis dividing the sample into two equal periods,
winsorization at the 1 percent level to mitigate outlier influence, alternative benchmark
comparisons, and out of sample prediction tests. The stability of Sharpe ratios across
subsamples, as reported later, confirms that the core findings are not driven by short term
anomalies or extreme observations.
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4. Data Analysis and Empirical Results

Descriptive Characteristics of Fintech Stock Returns

The descriptive evidence summarized in Table 3 reveals clear and systematic
heterogeneity in the post-pandemic performance of United States fintech stocks over the
period July 2021 to December 2024. Mean daily returns range from a high of 0.5073
percent for SOFI to a low of —0.4007 percent for AFRM, compared with 0.0700 percent for
the market benchmark. This dispersion provides initial support for the view that fintech
innovation does not generate uniform return outcomes across firms, reflecting differences
in business models and risk exposures.

Table 3. Descriptive Statistics of Fintech Stocks and Market Benchmark

Ticker Mean Std Sharpe Max DD Win Rate JB p-value
(%) (%) (%) (%)
SOFI 0.5073 4.3376  1.8568 -58.75 55.49 0.3907
MARKET 0.0700 1.5675 0.7088 -34.06 50.90 0.3504
UPST 0.2012 6.4258 0.4971 -86.44 51.23 0.3106
COIN 0.1760 5.8262 0.4795 -94.34 50.67 0.9268
HOOD 0.1094 3.9631 0.4381 -80.32 51.57 0.1023
INTU -0.0287 2.4159 -0.1889 -72.52 49.33 0.4238
PYPL -0.0829 25497 -0.5159 -68.72 48.43 0.6500
LC -0.1468 3.6780 -0.6335 -93.80 47.87 0.8405
AFRM -0.4007 6.4280 -0.9895 -99.91 48.32 0.7176

Source: own elaboration.

SOFI's positive average return contrasts sharply with the persistent losses
observed for AFRM and LC, indicating substantial cross-sectional divergence within the
fintech sector. These differences suggest that fintech firms respond unevenly to post-
pandemic market conditions, with performance outcomes shaped by firm-specific
characteristics rather than sector-wide innovation effects alone.

Return volatility further differentiates fintech stocks from the broader market.
AFRM and UPST record standard deviations above 6.42 percent, substantially exceeding
the market benchmark volatility of 1.5675 percent. INTU shows relatively lower volatility at
2.4159 percent, yet remains riskier than the market index. These figures confirm that
fintech stocks embed structurally higher uncertainty, likely linked to revenue fragility,
growth dependence, and innovation intensity.

Risk-adjusted performance reinforces this uneven pattern. SOFI achieves a
Sharpe ratio of 1.8568, more than twice the market Sharpe ratio of 0.7088, indicating
superior compensation for total risk. In contrast, AFRM posts a Sharpe ratio of —0.9895,
implying that investors were not compensated for bearing elevated volatility. These results
demonstrate that fintech innovation alone is insufficient to guarantee favorable risk-
adjusted outcomes.
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Figure 1. Distribution of Daily Returns for Fintech Stocks and Market Benchmark
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Source: own elaboration.

Downside risk characteristics are particularly pronounced for several fintech firms.
Maximum drawdowns reach -99.91 percent for AFRM and -94.34 percent for COIN,
compared with —-34.06 percent for the market benchmark. The return distributions
illustrated in Figure 1 exhibit wide dispersion and heavier tails for fintech stocks, consistent
with these drawdown magnitudes. Jarque—Bera p-values exceeding 0.10 across all assets,
such as 0.3907 for SOFI and 0.9268 for COIN, indicate approximate normality and support
the use of parametric methods, suggesting that the results are not driven by extreme non-
normal behavior.

Comparative Performance Ranking and Value Creation

The comparative ranking reported in Table 4 demonstrates pronounced
asymmetry in value creation among United States fintech stocks during the July 2021 to
December 2024 period. Annualized returns range from 127.85 percent for SOFI to
-100.97 percent for AFRM, while the market benchmark records a moderate return of
17.64 percent. This wide dispersion underscores that fintech innovation translates into
shareholder value in a highly uneven manner, rather than delivering sector-wide
performance gains.
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Table 4. Performance Metrics and Ranking

. Annual Information Max DD
Rank Ticker Return (%) Sharpe Ratio (%)

1 SOFI 127.8509 1.8568 1.5337 -58.75
2 MARKET 17.6381 0.7088 N/A -34.06
3 UPST 50.7124 0.4971 0.3138 -86.44
4 COIN 44.3463 0.4795 0.2791 -94.34
5 HOOD 27.5602 0.4381 0.1454 -80.32
6 INTU —7.2443 -0.1889 -0.5323 -72.52
7 PYPL -20.8807 -0.5159 -0.7960 -68.72
8 LC -36.9906 -0.6335 -0.8646 -93.80
9 AFRM -100.9677 -0.9895 -1.1325 -99.91

Source: own elaboration.

SOFI clearly dominates the ranking by combining a high annualized return of
127.85 percent with a Sharpe ratio of 1.8568 and an information ratio of 1.5337. This
configuration signals both strong absolute performance and consistent benchmark
outperformance, indicating robust value creation during the sample period. By comparison,
the market benchmark ranks second with a Sharpe ratio of 0.7088, confirming that SOFI’s
performance exceeds that of the broader equity market on a risk-adjusted basis.

The intermediate performers, particularly UPST and COIN, illustrate a clear trade-
off between return potential and downside exposure. Although UPST records an
annualized return of 50.71 percent and COIN 44.35 percent, both experience severe
maximum drawdowns of -86.44 percent and -94.34 percent, respectively. These
outcomes suggest that higher returns are accompanied by substantial capital erosion,
limiting their attractiveness for risk-averse investors.

Figure 2. Risk—Return Profile of Fintech Stocks and Market Benchmark
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The dispersion in value creation is further visualized in Figure 2, which plots
expected returns against volatility for fintech stocks and the market benchmark. The risk—
return profile highlights SOFI's relatively favorable positioning, combining higher returns
with comparatively controlled volatility, while AFRM and LC cluster in the high-risk, low-
return region. This visual evidence reinforces the interpretation that fintech stocks occupy
fundamentally distinct risk—return profiles rather than forming a homogeneous growth
segment.

Systematic Risk and CAPM Evidence

The Capital Asset Pricing Model estimates reported in Table 5 provide direct
evidence on the limited role of systematic market risk in explaining fintech stock returns
during the July 2021 to December 2024 period. Across all firms, beta coefficients are
economically small and statistically insignificant, indicating weak sensitivity to market
movements. This pattern suggests that traditional market risk factors offer minimal
explanatory power for fintech equity performance.

Table 5. CAPM Regression Results

. Alpha R- Alpha Beta
Ticker Beta (%) squared Significance Significance
SOFI 0.1586  125.05 0.0033 Yes No
AFRM 0.0514 -101.88 0.0002 No No
LC 0.0294 -37.51 0.0002 No No
COIN 0.0116 4414 0.0000 No No
HOOD -0.0662  28.73 0.0007 No No
UPST -0.0663 51.88 0.0003 No No
PYPL -0.0682 -19.68 0.0018 No No
INTU -0.0770 -5.89 0.0025 No No

Source: own elaboration.

SOFI records a beta of 0.1586 with an R-squared value of 0.0033, implying that
less than 0.4 percent of its return variation is attributable to market fluctuations. Similar
results are observed for COIN with a beta of 0.0116 and UPST with —-0.0663, both
accompanied by near-zero R-squared values. These magnitudes indicate a low degree of
market integration across fintech stocks, consistent with firm-specific return dynamics. The
presence of small negative beta coefficients for certain firms, such as UPST and HOOD,
indicates that their daily return movements were not systematically synchronized with
aggregate market fluctuations during the study period. However, given the extremely low
R-squared values and statistical insignificance, these coefficients should not be interpreted
as economically meaningful counter-cyclical exposures. Rather, they reinforce the
dominance of firm-specific return drivers in the fintech segment. Such patterns may reflect
speculative trading dynamics, short-term liquidity imbalances, or sensitivity to sector-
specific news rather than structural inverse exposure to aggregate market risk.

The weak linkage between fintech returns and market risk challenges the
applicability of conventional asset pricing assumptions in the context of innovation-driven
firms. Fintech companies operate under distinct revenue structures, regulatory constraints,
and technological uncertainties, which appear to dominate return behavior. As a result,
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market-wide risk factors fail to capture the primary sources of variation in fintech stock
performance.

Alpha estimates further reinforce this interpretation. SOFI exhibits a statistically
significant alpha of 125.05 percent, indicating substantial abnormal performance beyond
market compensation. The magnitude of SOFI’'s estimated alpha reflects the annualized
abnormal return derived from daily regressions within the sample period. Given the
elevated volatility and valuation adjustments observed during the study window, this
coefficient should be interpreted as sample-specific abnormal performance within the
CAPM framework rather than as evidence of a structural long-term premium. The result
reflects realized performance dynamics over the analyzed period. In contrast, AFRM
reports a negative alpha of —101.88 percent, although not statistically significant. The wide
dispersion in alpha values highlights the dominance of idiosyncratic factors in shaping
fintech returns, rather than systematic market exposure.

Correlation Structure and Market Independence

The correlation structure reported in Table 6 provides additional confirmation of
the weak linkage between fintech stock returns and the broader market benchmark. All
correlation coefficients are close to zero, with the highest value observed for SOFI at
0.0573 and the lowest for COIN at 0.0031. These magnitudes indicate that fintech returns
move largely independently of aggregate market fluctuations during the July 2021 to
December 2024 period.

Table 6. Correlation with Market Benchmark

Ticker Correlation  R-squared Strength

SOFI 0.0573 0.0033 Very Weak
AFRM 0.0125 0.0002 Very Weak
LC 0.0125 0.0002 Very Weak
COIN 0.0031 0.0000 Very Weak
UPST -0.0162 0.0003 Very Weak
HOOD -0.0262 0.0007 Very Weak
PYPL -0.0419 0.0018 Very Weak
INTU -0.0499 0.0025 Very Weak

Source: own elaboration.

Several fintech stocks display negative correlations with the market benchmark,
including PYPL at —0.0419 and INTU at —0.0499. While these values suggest occasional
counter-cyclical behavior, their magnitudes remain economically small. The associated R-
squared values are consistently below 0.003, indicating that such inverse movements
explain only a negligible fraction of return variation.

The uniformly weak correlations observed across all fintech firms reinforce the
conclusion that common market factors play a limited role in shaping fintech return
dynamics. This pattern is consistent with earlier regression evidence and suggests that
fintech stock performance is dominated by firm-specific characteristics rather than broad
market co-movement.

Overall, the extremely low R-squared values across all firms confirm that market
movements explain less than 0.3 percent of fintech return variation. This evidence
supports the view that fintech equities offer limited diversification or hedging benefits
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during periods of market stress and further highlights the importance of firm-level risk
assessment when evaluating fintech investments.

Robustness and Stability of Results

The robustness analysis provides strong support for the stability of the main
empirical findings and mitigates concerns that the reported results are driven by sample-
specific artifacts. Subsample analysis reported in Table 7 demonstrates that SOFI
maintains consistently high risk-adjusted performance across both subperiods, with its
Sharpe ratio declining only marginally from 1.9001 in the first half to 1.8128 in the second
half. HOOD also exhibits stable performance, while PYPL shows moderate instability,
indicating greater sensitivity to changing market conditions.

Table 7. Subsample Analysis of Sharpe Ratios
Ticker Full Sample First Half Second Half Stability

HOOD 0.4381 0.5604 0.3180 High
SOFI 1.8568 1.9001 1.8128 High
PYPL -0.5159 -0.8944  -0.1383 Medium
MARKET 0.7088 0.2119 1.2205 Low

Source: own elaboration.

The robustness of downside risk patterns further reinforces these conclusions.
Fintech firms differ markedly in their ability to absorb and recover from losses, with SOFI
exhibiting drawdowns that, while substantial, remain comparatively contained relative to
firms such as AFRM and LC, which experience extreme capital erosion exceeding -93
percent as documented earlier. This evidence underscores structural differences in
resilience across fintech business models rather than transitory sample effects.

Sensitivity to extreme observations is assessed through winsorization at the 1
percent level. The results summarized in Table 8 show minimal changes in Sharpe ratios,
with SOFI exhibiting a change of only 0.97 percent and HOOD 2.04 percent, while PYPL
records a modest adjustment of —3.98 percent. These limited variations indicate that the
observed performance patterns are not driven by outliers or isolated return realizations.

Table 8. Winsorization Sensitivity Analysis
Ticker Original Sharpe Winsorized Sharpe Change (%) Sensitivity

HOOD 0.4381 0.4470 2.04 Low
SOFI 1.8568 1.8748 0.97 Low
PYPL -0.5159 -0.5364 -3.98 Low
MARKET 0.7088 0.7853 10.78 High

Source: own elaboration.

The robustness of relative performance comparisons is further examined through
alternative benchmark analysis. As reported in Table 9, the market benchmark retains a
Sharpe ratio of 0.7088, exceeding that of the alternative EWB benchmark at 0.3903 and
the median benchmark at 0.6338. The near-zero correlations between these benchmarks
and the market confirm that the relative ranking of fintech performance remains stable
across different reference indices.
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Table 9. Alternative Benchmark Comparison
Benchmark Sharpe Mean (%) Std (%) Correlation with Market

MARKET 0.7088 0.0700 1.5675 1.0000
EWB 0.3903 0.0419 1.7026 -0.0031
Median 0.6338 0.0659 1.6508 -0.0029

Source: own elaboration.

Risk dynamics over time are additionally evaluated using rolling volatility
estimates. Figure 3 presents rolling volatility patterns for fintech stocks and the market
benchmark, revealing sustained volatility clustering for firms such as AFRM and UPST,
while SOFI exhibits comparatively smoother volatility dynamics. These patterns are
consistent with earlier evidence on heterogeneous risk profiles across fintech firms.

Figure 3. Rolling Volatility of Fintech Stocks and Market Benchmark
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Table 10. Out of Sample Prediction Accuracy
Ticker In Sample Beta Out Sample MSE Out Sample MAE

HOOD -0.1266 0.001599 0.031746
SOFI 0.0592 0.001877 0.033776
PYPL -0.0666 0.000653 0.020664
COIN -0.0414 0.003693 0.048688
AFRM 0.2324 0.004516 0.053553
UPST -0.1020 0.003943 0.050200
LC 0.0631 0.001302 0.028655
INTU —-0.0503 0.000598 0.019771

Source: own elaboration.

Finally, the predictive relevance of market risk is assessed through out-of-sample
tests. Table 10 reports out-of-sample prediction accuracy based on market beta, showing
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low mean squared errors across all firms, such as 0.001877 for SOFI and 0.000598 for
INTU. The out-of-sample beta estimates differ slightly from in-sample coefficients reported
in Table 5 due to the rolling estimation window applied in the prediction exercise. However,
these low error magnitudes do not translate into meaningful forecasting power, reinforcing
the conclusion that market beta offers limited explanatory and predictive value for fintech
stock returns.

5. Discussions

Interpretation of Key Findings

The findings provide strong empirical support for H1, which posits heterogeneity in
post-pandemic fintech market performance. While SOFI delivers an annual return of
127.85 percent and a Sharpe ratio of 1.86, firms such as AFRM and LC experience
persistent negative returns and drawdowns exceeding 93 percent. This dispersion
confirms that fintech firms do not constitute a homogeneous asset class, consistent with
evidence on innovation-driven firm heterogeneity in financial markets (Melati, 2024;
Thakor, 2020).

The results also strongly support H2, indicating that fintech stock returns are
weakly explained by systematic market risk. CAPM estimates yield small and statistically
insignificant beta coefficients, including 0.0116 for COIN and -0.0663 for UPST, with R
squared values below 0.01. This pattern suggests that fintech returns are largely
decoupled from aggregate market movements, aligning with asset pricing studies
emphasizing the dominance of idiosyncratic risk in technology-intensive firms (Lyu, 2024;
Pastor & Veronesi, 2009).

From a theoretical perspective, these outcomes reinforce models of innovation-
based asset pricing in which learning dynamics, uncertainty, and heterogeneous beliefs
drive return behavior. Fintech firms operate under rapidly evolving technological and
regulatory conditions, causing return volatility that standard market risk factors fail to
capture. This mechanism explains why fintech stocks display low beta yet high total
volatility, consistent with findings in innovation-driven sectors such as biotechnology and
platform-based firms (Xie, 2023).

Clear evidence also emerges in support of H3, highlighting the role of business
model integration and regulatory alignment. SOFI’s superior risk-adjusted performance
reflects its diversified platform combining lending, payments, and digital banking within a
regulated framework. In contrast, fintech firms concentrated in consumer credit or crypto-
related activities exhibit amplified volatility and deeper drawdowns during monetary
tightening. This finding aligns with research emphasizing institutional embeddedness as a
determinant of fintech resilience (Philippon, 2016; Thakor, 2020). This contrast becomes
clearer when viewed through the business model classification presented in Table 1. Firms
operating more diversified and institutionally embedded models, such as SOFI, exhibit
comparatively stronger risk-adjusted outcomes, whereas firms concentrated in consumer
credit expansion (AFRM, LC) or crypto-exchange exposure (COIN) display greater
performance instability, reinforcing the structural interpretation underlying H3.
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Correlation analysis further reinforces these interpretations. With correlations
below 0.06 for all fintech stocks and near zero for COIN at 0.0031, fintech equities offer
limited diversification benefits during market stress. This evidence does not support the
view that fintech firms consistently function as defensive or countercyclical assets and
instead suggests that fintech risk materializes independently of broad market dynamics,
consistent with post-crisis evidence on digital asset mispricing (Ali et al., 2025; Talbi et al.,
2024).

Comparison with Prior Literature

The findings partially diverge from early fintech literature that associates
innovation with efficiency gains, productivity growth, and financial inclusion translating
directly into firm value (Gomber et al., 2017). While such benefits are observable at the
operational level, this study shows that market valuations remain highly sensitive to
uncertainty and macrofinancial conditions. This divergence is consistent with evidence of
valuation compression in high-growth technology firms following shifts in monetary policy
regimes (Papanikolaou & Schmidt, 2022).

At the same time, the strong abnormal performance of SOFI supports more recent
literature emphasizing business model maturity and regulatory alignment. Fintech firms
that transition from experimental platforms to integrated financial intermediaries are more
likely to achieve sustainable market performance. This study contributes new post-
pandemic evidence showing that institutional structure, rather than innovation intensity
alone, governs fintech value creation (Chuang & Shrestha, 2025; Thakor, 2020).

The negligible beta estimates also echo critiques of traditional asset pricing
models in technology-driven contexts. Similar to prior findings in innovation-intensive
industries, fintech stocks exhibit return dynamics weakly linked to systematic risk,
suggesting the need for extended models incorporating innovation uncertainty and funding
constraints. By documenting this phenomenon in the post-pandemic period, this study
advances asset pricing evidence beyond pre-crisis settings (Pastor & Veronesi, 2009;
Sandhya et al., 2024).

Implications for Investors, Policymakers, and Future Research

For investors, the results imply that treating fintech as a homogeneous sector
entails substantial downside risk. Extreme drawdowns and negative risk-adjusted returns
observed for several firms indicate that selective strategies based on business model
structure, revenue diversification, and regulatory positioning are essential. Fintech stocks
may increase portfolio risk exposure rather than provide diversification benefits during
periods of systemic stress, particularly under tightening financial conditions.

From a policy perspective, the findings underscore the stabilizing role of regulatory
clarity and institutional integration. Fintech firms operating within established supervisory
frameworks demonstrate greater resilience and more stable performance. Conversely, the
severe losses observed in credit-oriented fintech firms raise concerns regarding consumer
protection and potential spillovers to financial stability, reinforcing the need for balanced
and adaptive regulation.
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Future research should build on these findings by employing multifactor asset
pricing models that explicitly incorporate innovation intensity, regulatory exposure, and
funding structure. Extending the analysis across countries and longer economic cycles
would clarify whether fintech performance converges toward traditional financial institutions
over time. Integrating machine learning-based risk indicators may further illuminate the
nonlinear dynamics underlying fintech stock performance.

6. Conclusions

This study provides clear empirical support for the view that fintech innovation
does not uniformly translate into superior market performance in the post-pandemic United
States equity market. The results confirm substantial heterogeneity across fintech firms,
where only a limited subset achieves sustained abnormal returns, while many experience
persistent underperformance and severe downside risk. These findings validate the
hypothesis that fintech firms should not be treated as a homogeneous asset class in
capital market analysis.

The evidence further demonstrates that fintech stock returns are weakly explained
by systematic market risk. Low and statistically insignificant beta coefficients, combined
with minimal explanatory power of the Capital Asset Pricing Model, indicate that traditional
market factors play a limited role in fintech valuation. This supports the argument that
fintech performance is primarily shaped by firm-specific dynamics, including innovation
uncertainty, funding dependence, and exposure to regulatory and technological shocks.

A key contribution of this study lies in identifying business model structure and
regulatory integration as decisive determinants of risk-adjusted performance. Fintech firms
operating diversified platforms within established regulatory frameworks exhibit greater
resilience and more stable outcomes, whereas firms concentrated in consumer credit
expansion or speculative digital assets display heightened volatility and extreme
drawdowns. This evidence underscores the importance of institutional embeddedness in
translating innovation into sustainable shareholder value.

Several limitations merit consideration. The analysis focuses on United States
listed fintech firms and a relatively short post-pandemic period, which may limit
generalizability across institutional settings and economic cycles. Future research should
extend this framework to cross-country contexts, longer horizons, and multifactor asset
pricing models that incorporate innovation intensity, regulatory exposure, and funding
structure. Such extensions would further refine understanding of fintech innovation as a
heterogeneous and risk-sensitive driver of market performance. In addition, the analysis
relies on a deliberately small and heterogeneous comparative sample, which supports
within-sample contrasts across business models but limits statistical generalization to the
full universe of U.S. fintech firms.

The analysis includes firms with continuous daily data through December 2024.
Consequently, fintech companies that were delisted or ceased operations during the study
window are not captured in the sample. This may limit the representation of extreme
downside outcomes within the broader fintech universe. Accordingly, the results may be
subject to survivorship effects because the comparative set necessarily reflects firms with
continuous listings and observable prices through the end of December 2024.
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Furthermore, the study period overlaps with a phase of monetary tightening in the
United States, which may interact with fintech-specific valuation sensitivity. While
systematic market risk is captured through CAPM estimation, the model does not
separately disentangle interest-rate channel effects from firm-level innovation dynamics.
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