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Abstract. This paper delves into the evolving landscape of financial technology (fintech) companies,
highlighting the substantial role they play in modern finance. By examining leading fintech firms such
as Square, PayPal, and Robinhood, among others, we employ the Fama-French Three Factor Model
to investigate their risk-return dynamics over recent years. We explore how these companies, known
for pioneering accessible financial services and products, influence investment behaviors and the
broader market. The study aims to understand the incremental risks and returns attributed to size
and value factors in the context of these innovators in the financial sector. Results from the model
offer insights into the relationship between company size, value characteristics, and expected returns,
providing a nuanced understanding of the investment landscape in the fintech domain. The findings
are significant for investors, regulators, and policymakers as they navigate the financial ecosystem
reshaped by technological advancements and industry shifts.
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1. Introduction

The advent of financial technology, or fintech, has revolutionized the traditional financial
landscape, introducing a new frontier of financial innovation that is rapidly transforming the industry.
Fintech's ascension reflects a larger trend toward the integration of cutting-edge technologies such as
blockchain, artificial intelligence (Al), big data analytics, and cloud computing into the core of
financial services. These advancements are not only enhancing operational efficiencies but are also
recalibrating the risk-return profiles of emerging fintech leaders. This paper focuses on the analysis
of these profiles, exploring the intricate balance of risk and reward that defines the fintech sector's
vanguard.

At the intersection of finance, technology, and innovation, fintech firms stand as the architects of
modern financial paradigms, wielding the potential to yield high returns against a backdrop of
elevated risks inherent to breakthrough technologies. Understanding this delicate balance is crucial
for investors, who are increasingly drawn to the promise of fintech's lucrative prospects. This research
navigates through the complexities of market dynamics shaped by fintech, unraveling the implications
of investment decisions within this sphere. The rapid pace at which fintech is reshaping the market
also presents unique challenges to regulatory frameworks, urging a nuanced approach to governance
that protects consumers while nurturing the seeds of innovation.

The systemic impact of fintech companies on the global financial ecosystem underscores the
critical nature of studying their risk-return tradeoffs. Such analysis aids in identifying potential
systemic risks and crafting strategies that ensure the overall health and stability of financial markets.
Furthermore, in an era marked by relentless technological evolution, the adaptability and endurance
of fintech companies are tested. This paper examines how these entities navigate the interplay
between innovation and competition, offering insights into their strategic alignments aimed at
sustainable growth.

In summary, the expanding domain of fintech commands scholarly attention due to its
transformative effects on the economy, society, and the very fabric of financial transactions. This
introduction sets the stage for a comprehensive exploration of the risk-return profiles of leading
fintech firms, reflecting on their role in charting the future course of financial innovation. Through
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this lens, "Analyzing the Financial Innovation Frontier: Risk-Return Profiles of Emerging Fintech
Leaders" seeks to contribute to the ongoing dialogue on the strategic positioning of fintech within the
broader narrative of economic and technological progress.

2. Literature review

Fintech has been studied widely. For instance, Asmarani and Wijaya (2020) [1] explores the
impact of fintech on the stock returns of retail banks in Indonesia from 2016 to 2018. Utilizing the
Fama French Three-Factor Model and panel data regression with fintech funding frequency and value
as variables, the study found no significant effect of fintech on the stock returns of these banks. This
research provides insights into the competitive influence of fintech companies within the traditional
banking sector in Indonesia and suggests that while fintech's presence is growing, it has not yet
significantly impacted the stock returns of traditional retail banks.

Franco (2020) [2] examines systemic risk in the fintech sector in the U.S. and Europe using a
ACoVaR analysis of publicly traded fintech companies. It highlights the transformation in financial
institutions since the 2007-2009 global financial crisis, driven by the rise of financial technology. The
study aims to assess how innovations like cryptocurrencies and blockchain have impacted systemic
risk. Fintech's effect on the financial landscape is analyzed across several categories, including digital
banks and data analytics, with findings intended to inform policy and financial system stability.

Fang et al. (2021) [3] explores how investors' optimism and pessimism, constructed using fintech
tools like web crawlers and text mining, affect stock returns. It finds that optimistic sentiments
correlate with higher current stock returns, whereas pessimistic sentiments have the opposite effect
and increase stock return volatility. The research highlights the advanced capability of fintech
methodologies to capture and analyze nuanced investor sentiments from vast online data, providing
a deeper understanding of sentiment-driven market dynamics.

Luo et al. (2021) [4] focuses on the behavioral aspects of investing in cryptocurrencies, particularly
Bitcoin, by examining how ambiguity aversion impacts investor returns. It highlights that investors
can achieve abnormal returns primarily when ambiguity is low, suggesting that the perception and
tolerance of uncertainty play critical roles in investment decisions in high-volatility environments like
those of Bitcoin.

Najaf et al. (2021) [5] explores the Value at Risk (VaR) and market values of Fintech firms
compared to non-Fintech firms across 46 countries from 2009 to 2018. It finds that Fintech firms
have higher financial risk but also higher market values than their non-Fintech counterparts,
suggesting that despite their risks, Fintech firms are valued higher due to their innovative business
models and technology-driven services.

Wang et al. (2021) [6] examines the impact of Fintech development on bank risk-taking using
bank-level panel data in China from 2011 to 2018. The authors use the intensity of media attention
on Fintech as a proxy for Fintech development. They find that Fintech development is associated with
increased risk-taking by banks, particularly for those with larger sizes, lower efficiency, more shadow
banking business, and greater reliance on interest-based income. The relationship between Fintech
and bank risk-taking is characterized as U-shaped, suggesting that Fintech first increases and then
decreases bank risk-taking as it develops. This study contributes to the understanding of the effects
of technological innovations on financial stability, especially in a rapidly evolving financial market
like China.

Chaudhr et al. (2022) [7] examines the tail risk and systemic risk associated with technology and
finance firms, using extreme value theory to analyze equity tail risks. It compares the top twenty
technology firms with the top twenty finance firms based on market capitalization. The findings
indicate that technology firms exhibit higher tail risks than finance firms, though they are less likely
to be distressed following systemic shocks. However, these results reverse when using data from
more recent years. The study concludes that technology firms, like finance firms, should be subject
to stricter regulations due to their potential risk to financial stability.
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3. Data

In the dynamic landscape of financial technology, companies like Square (SQ), PayPal Holdings
Inc. (PYPL), Robinhood Markets Inc. (HOOD), Coinbase Global Inc. (COIN), SoFi Technologies
Inc. (SOFI), Affirm Holdings Inc. (AFRM), Upstart Holdings Inc. (UPST), and LendingClub
Corporation (LC) stand as leading innovators, reshaping the way consumers and businesses interact
with financial services.

Square, known for its compact payment systems that revolutionized mobile transactions, has
expanded beyond payment processing to offer a comprehensive suite of business solutions and
consumer financial products. PayPal, a pioneer in digital payments, has been instrumental in
facilitating online transactions globally and continues to expand its services to include a range of
payment solutions for consumers and merchants alike.

Robinhood, synonymous with democratizing stock trading, offers commission-free trades,
ushering in a new era of retail investing. Coinbase, on the other hand, has been at the forefront of the
cryptocurrency revolution, providing a trusted platform for buying, selling, and storing digital assets.

SoFi Technologies has emerged as a key player offering a variety of financial products including
loan refinancing, mortgages, personal loans, and investment services, all aimed at a comprehensive
and integrated online finance experience. Affirm takes a novel approach to credit, offering transparent,
pay-over-time solutions that empower consumers to make purchases without traditional credit cards.

Upstart leverages artificial intelligence to power a more accessible lending platform that evaluates
creditworthiness using non-traditional variables, which can lead to more inclusive financing options
for consumers. LendingClub, which began as a peer-to-peer lending platform, has transformed into a
digital marketplace bank, illustrating the evolution and integration of fintech into traditional banking
frameworks.

This research seeks to build on the foundational studies like those of Asmarani and Wijaya
(2020)[1], which look at fintech's impact on traditional banking returns, and Franco (2020)[2], which
evaluates systemic risks within the fintech sector. It also aims to expand upon the work of Fang et al.
(2021)[3] by delving deeper into how fintech tools shape market sentiments and investor behaviors.
Furthermore, this paper draws inspiration from Luo et al. (2021)[4] and Najaf et al. (2021)[5], who
assess risk-return metrics in high-volatility environments such as cryptocurrencies and compare
fintech firms against non-fintech firms in risk assessments. Wang et al. (2021)[6] offer a critical look
at how fintech influences banking risks, providing a model for examining risk across different bank
types and sizes. The U-shaped relationship they identify suggests a complex interaction between
fintech development and bank risk-taking, which this paper could aim to unpack further, especially
across emerging fintech leaders who are redefining financial landscapes.

4. Method

The Fama-French Three Factor Model is a renowned asset pricing model that expands on the
Capital Asset Pricing Model (CAPM) by adding size risk and value risk factors to the market risk
factor in CAPM. The model was introduced by Eugene Fama and Kenneth French in the early 1990
s, based on the realization that two additional types of risk, SMB (Small Minus Big) and HML (High
Minus Low), consistently affect a portfolio's returns. The model posits that in addition to the market
risk (expressed in CAPM by the beta coefficient), smaller cap stocks (SMB) and stocks with high
book-to-market ratios (HML) offer excess returns over time. Mathematically, the model is often
represented as:

R; = a+ Bm(Rym —R;) + Bs - SMB + B, - HML + ¢; (1)

Where R; isthe expected return on the portfolio or asset, R,, is the return onthe market portfolio,
Ry is the risk-free rate, B, B, and B, are the sensitivities to the market, size, and value factors

respectively and ¢; is the idiosyncratic error term.
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Clearly, the Fama-French Three Factor Model is particularly suitable for use in our research, due
to its enhanced ability to dissect the risks and returns of investment portfolios beyond the market
factor alone. Given that emerging fintech companies often vary significantly in size and market
valuation, incorporating the SMB and HML factors can provide a more nuanced understanding of the
risk-return dynamics that affect these companies. For example, many fintech startups might be
classified as small-cap but high growth potential companies, making the SMB factor crucial in
assessing their expected returns relative to their market risk. Additionally, the value factor (HML)
can help identify how the market values these companies' assets relative to their book values, which
is particularly important for fintech firms that may not yet be profitable but possess substantial
intellectual property and technological innovations. Applying this model allows the study to capture
the complexity of fintech investment environments, where traditional valuation metrics may not fully
account for their future growth potential or inherent risks.

5. Results and Discussion

The paper uses the R package “quantmod” package, which is designed for quantitative financial
modeling and trading. The start date is January 1, 2013, and the end date is December 31, 2023. The
specified date range suggests that the analysis covers approximately a decade of financial data,
offering a comprehensive view of market behaviors and trends over a significant period. We then
perform a series of financial analyses on stock data from several prominent fintech companies (Square,
PayPal, Robinhood, Coinbase, SoFi, Affirm, Upstart, LendingClub) using the Fama-French Three
Factor Model.

Below, the results from the regression analyses are summarized into a table format, focusing on
the coefficients for the market excess (mkt_excess), size (smb), and value (hml) factors, alongside
their respective t-values and significance levels. This will help in comparing the influence of these
factors across different datasets within the analysis (Table 1).

Table 1. Fama-French financial analyses

Data | Intercept | Interceptt- | Market Excess |Market Excess| SMB SMB t- HML
Set Coeff. Value Coeff. t-Value Coeff. Value Coeff.
AFRM| 0.001839 0.974 2.562128 14.042 2.348269 | 8.571 |-1.350666
COIN | 0.001063 0.630 2.086225 12.936 1.549280 | 5.871 |-1.150018
HOOD| 0.000038 0.022 1.272000 8.104 1.690000 | 6.294 |[-0.755700
LC | -0.000875 -1.203 1.389968 22.072 1.796070 | 15.494 | 0.415489
PYPL | -0.000093 -0.252 1.300000 41.293 0.102200 | 1.764 |-0.650700
SOFI | 0.001128 0.718 1.470202 9.675 1.682618 | 7.441 |-0.714178
SQ | 0.000654 1.106 1.786947 35.421 0.767442 | 8.308 |-1.026950
UPST | 0.003788 1.450 2.196226 8.650 2.883061 | 7.683 |-0.615523

The analysis presented captures the impact of market, size, and value factors on the daily returns
of a diverse set of fintech companies, each uniquely positioned in the industry:

Affirm Holdings (AFRM): Strongly affected by market and size factors but exhibits the highest
negative value factor among the companies, highlighting its growth orientation and potentially higher
risk and volatility.

Coinbase Global (COIN): Shows a strong response to market trends similar to Square, with
considerable influence from its size. The negative value factor may reflect the growth orientation and
the high volatility associated with cryptocurrency markets.

Robinhood Markets (HOOD): Exhibits a moderate reaction to market movements and a significant
size effect, indicating that shifts in smaller cap stocks heavily influence its returns. Its negative value
factor suggests that Robinhood, like many fintech firms, might not align with the traditional value
investing criteria.
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LendingClub Corporation (LC): Unlike others, it shows a positive value coefficient, possibly
reflecting its business model's alignment with more traditional financial services characteristics
compared to other more tech-centric platforms.

PayPal (PYPL): PayPal's strong market excess coefficient and minimal sensitivity to the SMB
factor suggest that its performance is heavily reliant on market trends with minimal influence from
its relative size in the market. The negative value factor (HML) hints at underperformance relative to
high book-to-market firms, which is characteristic of growth-oriented tech stocks.

SoFi Technologies (SOFI): Displays a lower but significant sensitivity to the market and a positive
size factor, indicating a reliance on broader market movements and benefits from shifts favoring
smaller stocks. The negative value factor underscores its status as a growth-focused entity.

Square (SQ): Demonstrating the highest sensitivity to market movements among the studied
companies, Square's significant market excess coefficient reflects its robust reaction to overall market
trends. The positive size (SMB) factor might indicate that despite its large market cap, it behaves like
smaller cap stocks in its return profile, possibly due to innovative business practices.

Upstart Holdings (UPST): Shows the highest intercept and market excess coefficients, suggesting
significant unique returns and strong market linkage. Its high size and negative value coefficients
further emphasize its dynamic and speculative growth nature.

The results from the Fama-French three-factor model application reveal that while all these
companies are susceptible to market movements, their size and value characteristics diversely affect
their stock performance. Growth factors heavily influence fintech companies, as evidenced by
generally negative HML coefficients. This suggests that these firms are perceived as growth stocks
with their returns less tied to traditional value metrics.

6. Conclusion

This paper's analysis of the risk-return profiles of emerging fintech leaders through the Fama-
French Three Factor Model underscores the nuanced and dynamic nature of financial innovation
within the fintech sector. By examining a diverse array of fintech companies, including Square,
PayPal, and Upstart, among others, we have delineated the intricate interplay between market
movements and the intrinsic characteristics of size and value that define these companies. The
findings reveal a pronounced sensitivity to market fluctuations across all firms studied, although the
impact of size and value factors varied, reflecting the unique positioning and business models of each
entity within the financial technology landscape.

The results demonstrate that fintech companies, despite their technological prowess and innovative
approaches, are not insulated from market dynamics. However, their growth-oriented strategies, as
evidenced by generally negative HML coefficients, indicate that these companies continue to defy
traditional value metrics, embracing higher risks for potentially higher returns. This growth
orientation suggests that fintech companies are likely perceived as high-growth entities where
investors expect future gains rather than immediate yield from asset value.

This study also highlights the importance of regulatory frameworks that adapt to the evolving
nature of financial innovations. As fintech continues to blur the lines between technology and
traditional financial services, understanding the risk-return profiles is crucial for regulators and
policymakers to foster an environment that nurtures innovation while safeguarding the financial
system's stability.

Furthermore, the findings of this research are instrumental for investors considering diversifying
into fintech. The varied sensitivity to size and market factors suggests that while fintech presents
lucrative opportunities, it also requires a nuanced understanding of the sector's inherent volatility and
the specific risk profiles of its leading players.

In conclusion, this paper not only enriches our understanding of financial technology's impact on
the investment landscape but also provides a detailed analysis that can guide investment decisions in
this rapidly evolving sector. As fintech continues to grow and reshape global financial services, the
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insights derived from this study will undoubtedly contribute to more informed discussions and
strategies surrounding financial innovation.
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