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Zusammenfassung

Gemäß der verhaltensorientierten Finanzmarkttheorie führen kognitive und emotionale Prozesse zu irrationalem
Anlageverhalten. In unserer Studie untersuchen wir, wie spezifische Biases mit zwei aktuellen, Social-Media-
bezogenen Erscheinungen interagieren: Die Angst, etwas Wesentliches zu verpassen ("Fear of missing out", FOMO),
und Gamification. Dieser Zusammenhang ist besonders relevant für Nutzer von „Neo-Broker“-Apps wie
Robinhood, die sich bei jungen Zielgruppen großer Beliebtheit erfreuen. Es liegen bereits einige Studien zu FOMO
und Gamification vor. Allerdings gibt es bisher keine Forschung, welche die beiden Faktoren kombiniert und mit
irrationalem Anlageverhalten in Verbindung bringt. Der Kontext der Neo-Broker-Plattformen bietet ein geeignetes
Forschungsumfeld, weil diese eng in das Social-Media-Ökosystem eingebettet sind. Unsere Untersuchung zielt
darauf ab, herauszufinden, wie sich Gamification und FOMO auf das Anlageverhalten von Neo-Broker-Usern
auswirken. Die Ergebnisse deuten auf einen signifikanten, moderaten Effekt hin, welcher irrationale Tendenzen bei
deutschen Privatanlegern verstärkt.

Keywords: Fear of missing out (FOMO), Gamification, Anlegerbias, Neo-Broker, Kleinanleger
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Summary

According to behavioural finance, cognitive and emotional biases cause irrational trading behaviour. In our study,
we investigate how specific biases interact with two recent, social media related phenomena: Fear of missing out
(FOMO) and gamification. This relationship is particularly relevant for users of “neo-broker” apps like Robinhood,
which have become very popular with young target groups. There are various studies on FOMO and gamification,
however, so far there is no research combining both factors and linking them to irrational investing. The context of
neo-brokers provides a suitable research environment as they are closely embedded in the social-media ecosystem.
Our research aims to determine how gamification and FOMO impact neo-broker users’ investment behaviour. The
findings indicate a significant moderate effect amplifying irrational tendencies among German retail investors.

Keywords: Fear of missing out (FOMO), gamification, investment biases, neo-brokers, retail investors
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Introduction

A new type of fin-tech companies such as Robinhood
have achieved an exceptional market performance
since their launch in the mid-2010s. These so-called
neo-brokers offer near commission-free stock trading
on a convenient, seamless mobile app or website
(Meyer et al., 2021). Due to their favourable conditions
of use, neo-brokers particularly appeal to younger
market segments (Oliver, 2021), fuelling a surge in
retail trading that has contributed to short-term, erratic
speculations on individual stocks (Coggan, 2021). Two
phenomena are held responsible for this trend: Firstly,
the increasing appearance of “FOMO buy” calls-to-
action on social media. These are postings aimed at the
fear of missing out (FOMO) on investment
opportunities if a stock is not purchased immediately
(Khan, 2021). Secondly, the integration of
gamification, i.e., typical elements of game playing
(Hamari et al., 2014), to incentivise financial decisions
(Shrikanth, 2020). Industry experts blame FOMO and
gamification for affecting retail investors’ behaviour,
causing them to invest less rationally (e.g., Khan,
2021).

Research in this field is rare yet. While there is a large
body of research on factors influencing agents’ or
managers’ financial decisions (e.g., Kahnemann &
Tversky, 1979; Odean, 1999; Prechter, 2001;
Thowfeek et al., 2020), only few studies address
FOMO effects on individual trading (e.g., Elhai et al.,
2020; Huber & Hobart, 2019). Academic interest in
trading app users’ behaviour is only beginning to form
(e.g., Potsaid & Venkataraman, 2022). Likewise, few
studies have addressed the potential impact of
gamification in contemporary investment environments
(e.g., Bayuk & Altobello, 2019; Pal et al., 2021). Only
van der Heide & Želinský (2020) critically discuss
societal consequences of gamification in day-trading
apps.

Our study is the first to link FOMO and gamification
to investment decisions via social media platforms,
particularly among non-professional users of neo-
broker apps (NBA). Following an extensive literature
review, we create a conceptual framework for
explaining irrational trading behaviour of German
retail investors through media-related effects of FOMO
and gamification.

For our study, we apply a cross-sectional design of data
collection. Based on an online survey with 735

participants, we examine the data set using OLS
regression. Perceived FOMO in trading situations and
response to gamification are defined as explanatory
variables and types of biases in investment decisions as
response variables. We also consider trading frequency,
trading experience, age, and gender as potential
confounders. Our findings indicate limited effects on
irrational trading behaviour mostly of FOMO, while
hinting at weak moderating influences of trading
experience and frequency.

In the implications part, we discuss how neo-brokers
might use such insights to optimise their value
proposition while considering the introduction of
governance mechanisms to prevent negative side
effects. Beyond practical implications, our findings are
intended to contribute to conceptualising the
investment sector’s current transformation with regard
to the interaction between digital platforms and their
affordances, and psychological factors and processes
underlying actual investment behaviour.

Literature Review

After a brief overview of the business model and user
characteristics of neo-brokers, our review addresses
three strands of literature, i.e., behavioural finance,
gamification, and FOMO.

Neo-brokers

Neo-brokers are a new generation of financial
intermediaries. They operate online platforms
mediating orders to buy or sell various assets (e.g.,
stocks, options, exchange-traded funds, or
cryptocurrencies). Instead of executing orders
themselves, neo-brokers route them to third parties,
i.e., market makers, for execution. Between the actual
time of purchase with the corresponding asset price
and the execution of the order, a discrepancy arises, the
so-called bid-ask-spread. Market makers generate
revenues from this spread, which they share with the
neo-brokers. This revenue model is called “payment-
for-order-flow” (Frölich & Lembach, 2021; Meyer et
al., 2021).

Neo-brokers offer near commission-free trading due to
their cost-efficient IT infrastructure, specialisation in a
limited number of market makers and stock exchanges,
and restricted services. Users can conveniently place
orders via a smartphone trading app or a browser-based
web trader (Frölich & Lembach, 2021; Meyer et al.,
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2021). Their favourable terms and conditions and their
use of gamified features make NBAs particularly
appealing to younger market segments (Oliver, 2021;
van der Heide & Želinský, 2020).

Two prominent examples are the German neo-broker
Trade Republic, founded in 2013, and the U.S.
company Robinhood, founded in 2015. Both are app-
focused and offer their services either for a minimal
flat fee per order like Trade Republic (2022) or even
commission-free like Robinhood (2022a). As of
December 2021, Robinhood registered 17.8 million
active users in the U.S. (Robinhood, 2022b) compared
to Trade Republic’s more than one million users in six
European countries (Trade Republic, 2022). According
to a 2021 survey among German Trade Republic users,
almost 70% are younger than 35 years, and 84.3% are
male. More than half have invested in capital markets
for the first time. On average, novice investors invested
37% of their private wealth. Almost 30% belong to
households in the lower half of the income distribution.
Regarding their motives, most (72%) stated that they
see their investment as long-term savings, while 34%
attached great importance to short-term gains. 20%
admitted they primarily enjoy the thrill of investing
(Kritikos et al., 2022).

Behavioural finance

For long, economic and financial theories centred
around the axioms that investors would act rationally
and consider all relevant information when making
investment decisions. (Nagy & Obenberger, 1994;
Thowfeek Ahamed et al., 2020). These principles were
first presented in the neoclassical “Expected Utility
Theory” (EUT) developed by von Neumann and
Morgenstern (1944), who postulated that investors
would take financial decisions in a way that maximises
expected return while minimising risk at the same time
– a view, most neoclassical theorists have shared
subsequently (e.g., Fama, 1970; Markowitz, 1952).

“Behavioural finance” as a subdiscipline of behavioural
economics contrasts with neoclassical finance. The
term describes explanatory approaches that investigate
psychological and sociological influences on the
decision-making processes of individuals, groups, and
organisations (Baker & Nofsinger, 2010; Shukla et al.,
2020) to explain real-world phenomena of stock
markets (Thaler, 1999). Behavioural finance theory
emerged only in the 1980s with the research of
psychologists Kahneman and Tversky. Inspired by
findings on heuristics affecting judgements (Tversky &

Kahnemann, 1974), Kahneman and Tversky (1979)
introduced Prospect Theory (PT), which is considered
one of the most influential models in the field of
decision-making under risk (cf. Barberis, 2013; Zahera
& Bansal, 2018).

PT frames value to gains and losses instead of final
assets. It suggests that decision-makers, when
evaluating possible, certain, or probable gains and
losses, rather follow a risk-aversive path in the case of
positive events (gains) while opting for risk-seeking in
choices involving sure losses. They are prone to
evaluating changes in outcome rather than absolute
magnitude, furthered by limited abilities to distinguish
between certainty and probabilities (Kahneman &
Tversky, 1979). Subsequently, PT was advanced into
“Cumulative Prospect Theory” (CPT), which employs
a cumulative weighting function and extends to
uncertain and risky prospects. It suggests four types of
risk attitudes: risk aversion for gains of high
probability and losses of low probability; risk seeking
for gains of low probability and losses of high
probability (Tversky & Kahneman, 1992). Other
authors challenged the traditional axioms of EUT to
better understand anomalies in financial markets
arising from psychological factors (Kapoor & Prosad,
2017; Statman, 2014). The following section reviews
the main biases in behavioural finance, thus
concentrating on the micro-perspective relevant to this
study.

Behavioural biases in financial decision-making

Behavioural biases fall into two broad categories,
emotional and cognitive, both leading to irrational
assessments. Examples for the first category are regret
aversion, loss aversion, confirmation bias, and self-
control bias, while overconfidence, anchoring, herding,
or framing are examples for cognitive biases. Cognitive
biases include heuristics, often referred to as mental
shortcuts, which simplify complex decision-making
processes and reduce the cognitive resources required
for problem-solving (Pompian, 2006).

Various studies list numerous behavioural biases, which
appear to overlap or sometimes even conflict with each
other (Davies & Brooks, 2017). Analysing 123 research
articles, Zahera and Bansal (2018) identified 17 biases,
of which overconfidence, disposition effect, herding
effect, and loss aversion gained the highest research
interest.

Considering the complexities of delimiting the full
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range of biases, the following outline focuses on five
pronounced biases, which have all been related to
FOMO respectively gamification in recent studies
(Barber et al., 2020; Barton et al., 2015; Han, 2019;
Mesly & Racicot, 2017; Oyster, 2018).

Overconfidence 

Overconfidence is defined as people’s overestimation
of their abilities to successfully perform a task or by an
overrating of their performance relative to that of
others (American Psychological Association [APA],
n.d.-a). As evidenced by Odean (1998) and Phan et al.
(2020), there appears to be a causal relationship
between stock gains and trading volume attributable to
overconfidence bias. An increase in gains leads
investors to have more confidence in the stock and
trade more aggressively. Overconfident investors tend
to overreact to private information while undervaluing
public information. They are also more likely to trade
risky assets because they misjudge the risk (Phan et al.,
2020).

Disposition effect

Shefrin and Statman (1985) first formally investigated
the disposition effect in the context of mutual fund
trading. They propose that people hold stocks with
gains too short and stocks with losses too long because
investors do not perceive the outcomes objectively
(Odean, 1999). Recent studies support the disposition
effect. Brettschneider et al. (2021) find that investors
are more likely to sell a gaining stock when the
proportion of losing stocks in their portfolio is high.
Moreover, their propensity to realise a stock is higher
on the same day when selling another stock.

Herding bias

Baddeley (2010) defines herd behaviour as “the
phenomenon of individuals deciding to follow others
and imitating group behaviours rather than deciding
independently and atomistically on the basis of their
own, private information” (p. 282). In stock markets,
investors tend to follow decisions by other investors
rather than relying on self-collected information
(Zahera & Bansal, 2018). This appears less evident for
institutional investors than for retail investors (Merli &
Rogers, 2013). However, even professional traders
show herding in uncertain stock markets (Cipriani &
Guatino, 2008).

Herding continues to develop online, where social

media facilitates information sharing. Aloosh et al.
(2021) provide evidence that herding occurs beyond
brief short squeeze periods caused by social media as a
key source of information.

Anchoring bias

Anchoring can be defined as a “common human
tendency to rely too heavily, or “anchor” on one trait or
piece of information when making decisions” (Zaiane,
2015, p. 14). In the context of trading, investors tend to
be slow to adjust when new information is presented
because their decision is anchored by previous
observations (Zaiane, 2015), e.g., a stock’s acquisition
price. The anchoring bias is more likely to occur in
situations under uncertainty or risk (Kahneman &
Tversky, 1979). One of the reasons is that individuals
tend to overestimate the probability of conjunctive
events compared to disjunctive events.

Gambler’s fallacy

Gambler's fallacy occurs when people fail to recognise
the independence of chance events, leading to the
erroneous belief that a chance event’s outcome can be
predicted based on previous events (APA, n.d.-b). This
is caused by a subjective probability assessment that an
outcome is due in a series of chance events and is more
likely to appear than by random chance (Sundali &
Croson, 2006). The underlying principle,
representativeness bias, is a cognitive heuristic that
endows people with a fast response reflex based on past
experiences that appear (erroneously) familiar
(Kahneman & Tversky 1972, 1979). In the context of
financial behaviour, gambler’s fallacy comes into play
when a similarity between random processes is wrongly
interpreted by an investor as a predictive relationship
(Rakesh, 2013). There is evidence that financial
literacy has a negative effect on gambler’s fallacy
(Rasool & Ullah, 2020).

In summary, PT and its derivatives do not deny that
investment decisions should be rational. However, they
show that there are behavioural biases strong enough to
trigger irrational investment decisions. This happens at
a rather subconscious level, while an investor may
assume to act rationally. Investing biases in turn are
caused by various factors. Besides traditional
personality traits, which may influence an investor’s
likelihood to engage in risk-prone or risk-averse
investment behaviour (Aren & Nayman Hamamci,
2020), these include FOMO and gamification.
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Fear of missing out (FOMO)

The concept of “fear of missing out” (FOMO) is a
global psychological phenomenon that has been related
to the use of social media (Gupta & Sharma, 2021).
First explored by marketing strategist Dan Herman
(2000) in the context of brand loyalty, the concept
refers to an individual’s “pervasive apprehension that
others might be having rewarding experiences from
which one is absent”, linked to the “desire to stay
continuously connected” with others’ activities
(Przybylski et al., 2013, p. 1841). Following the
perception of missing out on something, the affected
person will behave compulsively to maintain their
social connections. (Gupta & Sharma, 2021).

FOMO has been conceptualised by Przybylski et al.
(2013) using self-determination theory (SDT),
developed by Deci and Ryan (1985), as an approach to
human motivation and personality. SDT examines
factors influencing intrinsic motivation, self-regulation,
and mental well-being based on the fulfilment of innate
psychological needs, i.e., competence, autonomy, and
relatedness with others (Ryan & Deci, 2000).
Przybylski et al. (2013) propose that FOMO results
from deficits in satisfying these needs. Combining
results from three studies, they demonstrate that
perceiving lower levels of needs fulfilment will lead to
higher levels of FOMO, which are associated with
increased social media engagement, especially among
younger males.

In their research review, Alutaybi et al. (2020) identify
five primary contexts where social media users
experience FOMO and the associated fears. Table 1
(Appendix) provides an overview.

Not every kind of FOMO is relevant in the context of
this study. Our research focuses on the fear of missing
out on investment-related information and the
according trading gains, i.e., monetary rewards, rather
than missing out on rewarding social experiences. This
division is essential, as monetary rewards cannot simply
be equated with social ones (e.g., Kahneman & Deaton,
2010; Clor-Proell et al., 2020). We identified seven
kinds of FOMO in the classification by Alutaybi et al.
(2020) that can be related to retail investment (cf.
Table 1).

Retail investors with high levels of FOMO will be
fundamentally aversive to missing out on trading
opportunities (Potsaid & Venkataraman, 2022),
especially in social environments where friends or

family “brag” about their trading profits (Jennings,
2021; Laurent, 2021). Likewise, perceiving posts and
mentions from others currently investing in a stock and
making profits while not investing themselves is
expected to create FOMO among users. This will
presumably positively affect users’ willingness to invest
themselves, even if the stock in question is already
overvalued (Delfabbro et al., 2021).

Gamification

The term “gamification” came to prominence in the
early 2010s and refers to the “transfer and use of game
design elements in non-game contexts” (Deterding et
al., 2011, p.1). In contrast to fully developed games,
gamification borrows singular game design elements
and transfers them to different usage scenarios,
analogue and digital alike. The central idea behind
gamification is to trigger and influence user behaviour.
Meta-analyses of existing studies by Hamari et al.
(2014) and Looyestyn et al. (2017) show that
gamification is linked to increased loyalty, motivation,
and engagement. These positive effects can be
measured in different areas, ranging from gamified
language-learning apps (Dehghanzadeh et al., 2021) to
health-related programmes (Cotton & Panel, 2019).

Underlying principles are shaping all games. Among
those are voluntary participation, a stated objective,
rules, and a feedback system (McGonigal, 2011).
Especially the latter plays a central role in game design
as the feedback system is applied to trigger motivation.
SDT (see above) suggests that extrinsic rewards may
negatively interact with intrinsic motivation if they are
not task or performance-contingent and do not support
competence, autonomy, and relatedness, and vice versa
(Deci & Ryan, 2008, 2012).

Feedback in digital games is usually provided by the
immediate display of performance-contingent progress
numbers to trigger extrinsic and intrinsic motivation,
thus ensuring that gamers continue playing. For this
reason, the design of rewards and feedback is central to
game designers (Salen & Zimmerman, 2004; Schell,
2008). This intense focus on intrinsic and extrinsic
motivation is also reflected in the design of gamified
applications and interfaces (Alsawaier, 2018; Mekler et
al., 2017), where game components such as badges,
high scores, progress bars, and leaderboards are
extensively used. They create a “feedback loop”,
ensuring that players receive permanent reward
feedback (Deterding, 2015, p. 39). This interaction
stimulates extrinsic motivation since received points
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provide an immediate assessment of a user’s
performance, whereas badges show a user’s
consistency, and leaderboards enable a competitive
comparison to other users (Linehan et al., 2015).

Sailer et al. (2017) conducted an experiment which
showed that feedback features, including badges or
leaderboards, positively impacted user behaviour.
Moreover, game design elements that provide prompt
feedback were considered more significant than other
components.

The adoption of game design elements in e-banking
was investigated early by Rodrigues et al. (2016). In
their study, they found that bank customers were
willing to accept and use gamified applications to
manage their investments, with ease of use, enjoyment
and perceived socialness as central factors.

Conceptual Framework

Neo-brokers like Robinhood or Trade Republic make
it easy and inexpensive to enter the stock market. They
use gamification elements such as those described
above. Additionally, they benefit from FOMO-related
calls-to-action that create high demand for certain
stocks traded at NBAs. Our research model links
FOMO and gamification to behavioural biases in
investment decision making among NBA users. Since
these biases result from using NBAs and associated
social media channels, they can be framed as online
media effects on financial markets (Agarwal et al.,
2019).

In the given context, the criterion variable, irrational
investment behaviour (IIB), comprises all five investing
biases outlined above, each capturing a different aspect
of retail investment behaviour:

Overconfidence bias assumes that investors tend to
overestimate their ability to perform a task successfully
while misjudging the risk. (APA, n.d.-a; Phan et al.,
2020)

Disposition effect refers to an irrational aversion to loss
realisation. Investors tend to sell winners/gains too
early and hold losses too long (Odean, 1998; Shefrin &
Statman, 1985).

Anchoring bias is the irrational tendency to rely too
heavily on past information when making decisions.
Consequently, investors tend to be slow to adjust.
(Zaiane, 2015).

Herding bias involves the irrational alignment of one’s
behaviour with the behaviour of others rather than
relying on independent information, despite the risk of
reduced returns (Merli & Rogers, 2013; Zahera &
Bansal, 2018).

Gambler’s fallacy occurs when a similarity between
random processes is interpreted by investors as a
predictive relationship between outcomes (Rakesh,
2013), thus leading to adverse investments.

We further distinguish between the descriptor variables
FOMO and gamification used as factors for our
research model.

FOMO, as the fear of missing out on (investment)
opportunities, has been linked to mobile and social
media early on (e.g., Grant & O'Donohoe, 2007;
Przybylski et al., 2013). Neo-brokers as trading
platforms are of particular importance in this study.
Research by Potsaid et al. (2022) shows that
restrictions to trading at NBAs affect retail investors
with high FOMO levels more than those with low
levels.

FOMO has been linked to overconfidence and risk-
seeking (Bonaparte, 2021), herd behaviour and
gambler’s fallacy (Shiva et al., 2020), and loss aversion
and herd behaviour (Gupta & Shrivastava, 2021), with
a tendency to increase investing biases. This aligns with
FOMO's general association with problematic
technology, internet use, and negative affectivity (Elhai
et al., 2021). Consequently, we expect FOMO to
reinforce irrational investment behaviour.

H1: Higher levels of trading-related FOMO among users
of NBAs will have a positive impact on their IIB.

Neo-broker trading apps such as Robinhood or Trade
Republic employ several game design elements. For
example, both NBAs display the stock portfolio as a
general “score” and use animated badges which depict
certain events, such as a friend invite. Additionally,
Trade Republic offers a list of most popular stocks in
the community, which can be considered a
leaderboard. Overall, these gamification elements
create a positive feedback loop which supposedly
motivates users to continue trading.

Therefore, the predicting role of gamification is to be
tested to show if and to what extent it can be a
motivational driver.
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H2: Higher levels of gamification response among users
of NBAs will have a positive impact on their IIB.

In addition, we expect two other factors to strengthen
or weaken the effects: Retail investors’ frequency of
trading and their experience on the stock market.

Trading frequency has been linked to several
behavioural biases (Barber & Odean, 2001; Prosad et
al., 2015). Therefore, we expect the frequency of
trading to moderate the effects of FOMO and
gamification.

H3a: The frequency of trading (per time interval) will
interact with FOMO and gamification with effects on
retail investors’ IIB.

Likewise, studies have related trading experience to
several investing biases (Chen et al., 2007; Huang &
Goo, 2008; Kawshala et al., 2020). Drawing on these
findings, we expect trading experience to moderate the
effects of FOMO and gamification.

H3b: Trading experience (in years) will interact with
FOMO and gamification with effects on retail investors’
IIB.

We further incorporate age (in years) and gender as
control variables in our model.

Figure 1 (Appendix) shows the complete research
model with the descriptor variables FOMO and
gamification, the two moderator variables, the two
control variables, and the hypotheses presented.

Methodology

To address the research question and its hypotheses,
OLS regression analysis was conducted according to
our conceptual model (Fig. 1). Research design and
sampling will be introduced in the following
subchapters.

Research design

We created a standardised online questionnaire
consisting of two sections. In the first section, a filter
question (“Neo-broking activity”) was asked to check
for the participants’ eligibility. We also sorted out
respondents without any trading activities and
infrequent social media users. The section further
contained questions about participants’ social media
usage and average trading amount. In addition,

participants had to indicate their trading frequency and
experience as possible moderator variables.
Furthermore, we captured the demographic variables
“Gender” and “Age” as possible confounders.

The second section measured independent and
dependent variables using 5-point Likert scale
questions. At first, the independent variables –
gamification and FOMO – were addressed.

FOMO was measured based on the established FOMO
scale by Przybylski et al. (2013). Considering their
relatedness to trading behaviour discussed above, we
reduced the original number of items to five with an
overarching relevance. We then added two specifically
investment-related items, drawing on the reflections by
Clor-Proell et al. (2019) in their development of a scale
to measure FOMO on investment information (I-
FoMO). Table 2 (Appendix) overviews the final seven
items and their association with the two concepts.

“Gamification” was measured using three items, each
aiming at one of three interacting game-designing
components: high scores (points), leaderboards
(ranking), and badges as feedback display (Sailer et al.,
2017).

Our dependent variable “Irrational Investment
Behaviour” (IIB) was measured with an index value
capturing the five biases: Overconfidence, disposition
effect, anchoring bias, herd behaviour and gambler’s
fallacy. We used two items for each bias, except
overconfidence and anchoring bias, which were
measured with one item each to account for their
assumed relatedness (e.g., Russo & Schoemaker,
1992).

Pre-test

To check the questionnaire’s technical and content-
related quality, including measurement validity, a pre-
test was carried out in January 2022. A total of six
retail investors, three male and three female, 20 to 38
years old, executed the pre-test. Due to their feedback,
the instructions and wording of some of the questions
were revised.

Sampling

According to a survey by the German Stock Institute,
an estimated 12.1 million Germans are considered
retail investors (Deutsches Aktieninstitut, 2022a). With
an estimated 2.34 million people (Statista, 2022), the
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share of neo-broker users is 19.3%. To address this
population, we applied purposive sampling based on a
concentration principle: Several Instagram accounts
dedicated to stocks were contacted and asked to share
the questionnaire with their followers (e.g.,
@techaktien with 122.000 followers).

From January 19 to 21, 2022, a total of 1,090 people
took part in the online survey. After filtering for the
use of neo-brokers, retail investment activities and
regular social-media usage, 735 questionnaires were
considered for further analyses.

Results

The respondents were on average 27 years old
(SD=6.23 years). According to common classifications
(e.g., Dimock, 2021), they can be divided into four age
groups:

Generation Z born 1997-2012 (n=346)

Millennials born 1981-1996 (n=376)

Generation X born 1965-1980 (n=11)

Boomers born 1946-1964 (n=2)

In total, 677 respondents (92.1%) were male, 56
female, and two diverse. This gender and age
discrepancy mirrors the actual dominance of young
male users confirmed by other studies (e.g., Kritikos et
al., 2022).

Regarding trading frequency, more than half of the
respondents (51.7%) trade monthly, while 37.6% trade
at least every two weeks, with only 10.7% trading every
six months or less. More than a third (35.5%) have
more than two years of trading experience, roughly
40% one to two years, and 24.6% have been trading for
less than one year. The median investment per trade is
between EUR 200 and 500, with 28.2% of the
respondents investing more than EUR 500. 695
respondents (95%) access social media multiple times
per day.

All five investing biases are present in our data set,
ranging in their mean values from 1.6 to 3.7 on a scale
from 1 to 5. However, the calculation of Cronbach’s
alpha for assessing the IIB scale’s internal consistency
led to excluding the items addressing overconfidence
and anchoring bias. The adjusted index used in our
analysis showed a mean value of 2.11 (SD=0.63). The

mean index values for the FOMO and gamification
indices are 2.58 (SD=0.75) and 2.44 (SD=1.07),
respectively.

Regression analysis

To validate our conceptual model, we applied stepwise
OLS regression analysis. Table 3 (Appendix) reports the
results.

The adjusted R2 (.174) indicates that irrational
investment behaviour (IIB) among neo-broker users is
only partially explained by the model variables. Still,
we find that FOMO (b=.314, p<.001) significantly
relates to IIB in support of H1. Gamification, however,
had to be excluded due to its weak contribution to the
model. H2 is thus not supported. In addition, trading
experience has a significant, albeit weak negative
influence on IIB (b=-.061, p<.001) in support of H3b.
There also is a significant but negligible effect of
trading frequency on IIB (b=.0006, p<.005). We
therefore partially confirm H3a. The inclusion of the
control variables age and gender did not significantly
impact the main results, thus affirming the robustness
of our findings.

Discussion

By linking FOMO and gamification to established
biases from behavioural finance, we tried to determine
the obstructive impact of social-media related factors
on investment decision-making among NBA users. Our
results show that FOMO is the most important factor.
This finding ties in with Shiva et al. (2020), underlining
the relatedness of FOMO to investing biases. The
effect on IIB is slightly mitigated by trading
experience, which may be explained by learning effects
and minimally strengthened by trading frequency, the
latter indicating an increased engagement typically
related to FOMO. Against our expectations,
gamification did not substantially contribute to IIB.
Considering these findings, the most relevant result of
our study is that contrary to the criticism from
practitioners (e.g., Khan, 2021) and academia (e.g., van
der Heide & Želinský, 2020), FOMO and gamification
affect the trading behaviour of NBA users only to a
limited extent. The largest share of irrational
investment behaviour seems to be caused by factors
beyond this study, which are neither specific to neo-
brokers nor social media related but rather part of
users’ personalities, with FOMO serving as a
reinforcer.
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Implications for managers

Our results provide several insights for managers of
online-trading platforms. They indicate that perceived
FOMO and susceptibility to gamification cannot fully
explain irrational investing. NBA users may trade
nearly as irrationally as other retail investors, with a
moderate amplifying effect, especially from social
media transmitted FOMO.

However, being limited in their effects on IIB does not
diminish the appeal of features that explicitly employ
FOMO and gamification concepts. Neo-brokers may
benefit from combining favourable conditions of use
with functions like message boards and gamification
elements that conform to their young target groups’
social media environment. For millennials and Gen Z,
social media and digital services are essential to their
lives. According to a PWC (2020) study, 95% of Gen
Z consumers actively use social media.

Our results show that most neo-broker users are
younger than the average shareholder in Germany
(Deutsches Aktieninstitut, 2022b). Consistent with
findings by Kritikos et al. (2022), there is a clear
indication that neo-brokers enable young adults to
participate in capital markets. Moreover, the
respondents’ trading frequency is relatively high, with
89.3% trading at least monthly, while 28.2% invest
more than EUR 500 per trade. Overall, NBA users
form a very attractive target group, especially
considering their customer lifetime value.

Regarding the vulnerability of young social media users
to FOMO in general and the discovered amplification
of IIB through FOMO, corporate social responsibility
must be considered, too. As FOMO has been related to
detrimental effects on people’s well-being (e.g.,
Przybylski et al., 2013), neo-brokers might want to take
protective measures for their users to avoid a bad
reputation. They might either refer to concepts from
the “FOMO Reduction method” (FoMO-R) suggested
by Alutaybi et al. (2020), e.g., through explicit ethical
conducts; or employ governance mechanisms, e.g., by
managing message boards and providing additional real-
time information.

Limitations and future research

It should be noted, though, that our data collection used
purposive sampling based on the social platform
Instagram, which might result in limitations of the
results’ representativeness despite matching specific

sample characteristics with secondary data. Future
studies should aim to employ random sampling instead.
Furthermore, our sample’s share of female and diverse
users is less than 8%. This may have been too small to
allow for significant effects based on gender
differences found in related studies (e.g., Barber &
Odean, 2001; Przybylski et al., 2013). Subsequent
studies could increase non-males’ shares to investigate
such effects. Alternatively, for enlarging the scope of
research, the number and kind of biases addressed
might be varied and connected to quantitative financial
outcomes.

Another research area linked to central aspects of our
study would be investigating factors that determine the
choice of neo-brokers compared to traditional trading
services and whether social media, FOMO and
gamification elements play a role in this choice. Our
research may also be fruitfully expanded to behavioural
factors of investments in cryptocurrencies and NFTs,
which have increased in popularity, particularly among
younger investor groups.

As these limitations and suggestions exemplify, there is
a need for future research, especially considering the
current transformations of the financial sector in
Germany and beyond.
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Table 1: Contexts and kinds of FOMO
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Table 2: FOMO scale items

Table 3: Results of regression analysis
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Figure 1: Conceptual Model
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