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ABSTRACT

Background and aims: Personal investors decrease their stock market investment returns by trading
frequently, which the behavioral finance literature has primarily explained via investors’ overconfidence
and low levels of financial literacy. This study investigates whether problem gambling can help account
for frequent trading in a sample of active gambler/investors, as suggestive of frequent trading being in
part driven by a behavioral addiction to gambling-like activities. Methods: A retrospective cross-
sectional study of 795 US-based participants, who reported both being active gamblers and holding
stock market investments. Recollected stock trading activity (typical portfolio size, purchases and sales
of stocks) was compared with scores on the Problem Gambling Severity Index, a financial literacy scale,
and a measure of overconfidence. Results: Self-reported relative stock portfolio turnover was positively
associated with problem gambling scores. This association was robust to controls for financial literacy,
overconfidence, and demographics, and occurred equally among investors of all self-reported portfolio
sizes. Discussion and conclusions: This study provides support for the hypothesis that behavioral
addiction to gambling-like activities is associated with frequent stock market trading. New investment
products that increase the ease of trading may therefore be detrimental to some investors.
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INTRODUCTION

‘[I]nvesting is a unique kind of casino—one where you cannot lose in the end, so long as you play
only by the rules that put the odds squarely in your favor.” — Benjamin Graham, The Intelligent
Investor (2003) p. 36

Investing for retirement and gambling are usually seen as two distinctly different activ-
ities. A small number of professional gamblers aside (Sklansky and Malmuth, 1998; Thorp,
1966), gambling is usually seen as an entertainment activity that comes at a price for some,
and an addictive and harmful behavior for others (Wardle, Reith, Langham, & Rogers, 2019).
Investing, meanwhile, due to the increasing availability of novel investment products and
platforms, and the increasing trend toward defined-contribution retirement systems in many
countries, is seen as a necessary part of preparing for retirement. However, there are potential
similarities between engagement in the financial markets and gambling. Both activities can
provide a wealth of stimuli, underlying information (e.g., stocks returns or the spins on a
roulette wheel), and the hope of making money in the face of the risk of loss.
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Although buying stocks and lottery tickets seem
distinctly opposite in terms of wealth creation opportunities,
some studies have suggested that trading in high-risk stocks
tends to decrease when a particularly high lottery jackpot is
available, suggesting that some stock buyers may be similarly
motivated by the dream of striking it lucky with one clever
stock pick (Dorn, Dorn, & Sengmueller, 2015; Gao & Lin,
2015; Kumar, 2009). Similar hopes of large gains may also
explain an association between problem gambling and
cryptocurrency engagement (Mills & Nower, 2019) — a
novel high-risk investment in electronic currencies.

A number of studies have reported that many day traders
— those who engage in high-frequency buying and selling
stocks on the same day— often seek treatment at gambling
treatment clinics (Grall-Bronnec et al., 2017; Granero et al.,
2012; Shin, Choi, Ha, Choi, & Kim, 2015; Team & Turner,
2011). A qualitative research study has found that online
stock traders view trading and gambling as closely related
(Dixon, Giroux, Jacques, & Grégoire, 2018). Meanwhile,
studies have linked problem gambling with investments in
“high-risk stocks, options, or futures” (Arthur, Delfabbro, &
Williams, 2015, p.40), and with day trading (Arthur &
Delfabbro, 2017). Arthur, Williams, and Delfabbro (2016)
provide a recent review of this literature. However, one
limitation of this literature is that both day trading and
investing in complex financial products such as options
could be relatively niche activities: Arthur and Delfabbro
(2017), for example, found merely 61 day-traders in their
sample of 9,508 southern Australians. It remains to be seen
whether problem gambling is associated with frequent
trading, even among those who may not qualify as day-
traders.

Problem gambling has also been found to be correlated
with novel “problem trading” scales, specifically constructed
from items across some of the main problem gambling in-
struments, both in Korea (Youn, Choi, Kim, & Choi, 2016),
and the Netherlands (Cox, Kamolsareeratana, & Kouwen-
berg, 2020). Although novel problem trading instruments
appear promising (Cox et al., 2020; Youn et al,, 2016), the
ability of these scales to predict negative outcomes longitu-
dinally still has to be confirmed. Both investing and
gambling do, however, have empirically-established patterns
of costly behavior, specifically frequent trading (Barber &
Odean, 2000) and problem gambling (Ferris & Wynne,
2001).

We therefore contribute to this literature by investigating
associations between problem gambling and frequent stock
market trading via across-sectional study of 795 personal
investors from the US. In any cross-sectional study, it is
important to check whether any observed associations
remain significant when controlling for related constructs
which could act as alternative explanation of the effect.
Therefore, we use a hierarchical regression approach to see
whether the correlation between problem gambling and
stock market trading frequency remains significant when
adding controls for overconfidence (Statman, Thorley, &
Vorkink, 2006) and financial literacy (Lusardi & Mitchell,
2014): two established causes of financial mistakes in the

behavioral finance literature. It is also important to control
for demographic factors relevant to either gambling or
investing, in order to see whether the association occurs
across investors in general, or only within specific groups.
Existing evidence shows that young males with low wealth
are most likely to suffer from problematic gambling (Browne
et al.,, 2019). At the same time, young males tend to achieve
subpar investment returns (Barber & Odean, 2001). Our
hierarchical approach therefore also adds controls for gender
and age to again see if the correlation between problem
gambling and stock market trading frequency remains sig-
nificant in the presence of these variables.

Investing is furthermore an activity which increasingly
cuts across different socioeconomic groups. We therefore
specify a regression equation that includes a proxy measure
of socioeconomic status by controlling for self-reported
portfolio value. However, we felt that this was an especially
important relationship to explore as wealthier investors, for
example, may have access to investment advice and re-
sources not available to less affluent investors. Therefore, we
specified an interaction model, to see whether any rela-
tionship between problem gambling and stock market
trading frequency would differ amongst investors of varying
self-reported portfolio values.

Our outcome variable is self-reported relative portfolio
turnover, being the fraction of one’s average portfolio value
that is bought or sold over the course of a year. This var-
iable accounts for differences between investors due to the
size of one’s portfolio. For example, an investor with trades
of $1,000 and an average value of $1,000 could have the
same relative portfolio turnover as an investor with
$100,000 of each. Results suggest the average stock is now
held for less than six months, compared to around seven
years in the 1960s (Chatterjee & Adinarayan, 2020). This is
not beneficial for investors as trading imposes costs due to
trading fees, bid-ask spreads, taxes, and losses to institu-
tional investors. These losses can add up to 5.9% for a
single trade swapping say a holding of Microsoft stock for
Apple stock (Odean, 1999), and it has been suggested that
the average investor loses 3.8% a year due to trading too
frequently (Barber, Lee, Liu, & Odean, 2009). We chose to
focus on self-reported relative portfolio turnover instead of
reported investment gains or losses, due to potential bias
driven by the independent variable of problem gambling;
problem gamblers may especially misremember (Toneatto,
Blitz-Miller, Calderwood, Dragonetti, & Tsanos, 1997) or
lie about (Ferris & Wynne, 2001) their gambling returns,
and similar results might be expected of their investing
returns.

This study therefore investigated the following prereg-
istered hypotheses:

H1 Is the Problem Gambling Severity Index (PGSI; Ferris
& Wrynne, 2001) associated with an increased self-
reported frequency of relative portfolio turnover?

H2 Is any hypothesized link in H1 robust to the addition
of controls for measures of overconfidence, (Alpert &
Raiffa, 1982), financial literacy (Fernandes, Lynch, &
Netemeyer, 2014), and age and gender?
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H3 Does further adding a main effect of portfolio value
and an interaction effect between PGSI and portfolio
value reveal whether the effect of interest from the
models specified H2 depends on the size of the
investor’s portfolio?

METHOD

The study was preregistered prior to data collection. Ano-
nymized data, materials and the preregistration document
can be accessed from: https://osf.io/prmwn/.

Participants

Participants were recruited and paid via Prolific Academic.
The sample was restricted to individuals who were US res-
idents, had prior experience with gambling, and also had
household investments. The household investments filter
was necessary, as only people with an investment portfolio
could provide meaningful responses to the dependent vari-
able. The gambling experience restriction was added because
PGSI scores tend to be highly skewed in the general popu-
lation, with most people scoring zero, and so this restriction
was added so that a more balanced range of PGSI scores
might be collected.

A total of 1,042 participants started the survey. Of those,
30 had to be dropped either due to not finishing the survey
or revoking consent. Moreover, 127 reported an average
portfolio-size of $0 and thus were dropped from all analyses
as preregistered. The average completion time was approx-
imately 12 min after dropping outliers beyond the 1%- and
99"_percentile (as planned in advance), and participants
were paid $1.25 each for completing the survey. Thus, taking
part in the survey yielded an average payment of $6.25 per
hour.

Participants answered on average 73% of the questions
on financial literacy correctly, compared to a range of be-
tween 56 and 60% for the original study (Fernandes et al.,
2014). Previous studies using Prolific Academic found that
US investors answered between 75 and 78% of these ques-
tions correctly, compared to 60% by US non-investors
(Weiss-Cohen, Newall, & Ayton, 2021). This suggests that
the sample collected for the present study was financially-
literate, as the target population of investors was expected to
be.

According to the distribution of PGSI scores, 25.9% were
non-problem gamblers, 26.6% were low-risk gamblers,
30.8% were moderate-risk gamblers, and 16.7% were current
problem gamblers.

Materials

The survey was comprised of four main sections. Participants
encountered those sections in a randomised order. The
Problem Gambling Severity Index, a nine-item measure of
problem gambling for use in community samples (Ferris &
Wynne, 2001), acted as the main independent variable.
Second, we included a 13-item scale of financial literacy

(Fernandes et al., 2014). Third, we adapted an over-
confidence measure from Alpert and Raiffa (1982). This
measure included ten general knowledge questions, such as
“What is the air distance from London to Tokyo (in miles)?”.
Participants were instructed to provide two answers for
each question, a low and a high estimate. These answers
should be as close as possible to what they believe is the true
answer but far enough apart so that they are 90% sure that
the stated interval contains the actual true answer. Partici-
pants were instructed not to attempt to look up the correct
answers for either the financial literacy or overconfidence
measures. Our data suggests that participants genuinely
engaged with this task. Only 0.4% of participants set all
intervals correctly (potentially indicating participants
looking up correct answers on the internet), and 7.4% set all
intervals incorrectly.

Finally, we asked participants to self-report their past 12-
month investing activity:

‘Have you owned any financial securities (stocks, bonds,
mutual funds etc.) during the last twelve months? Include the
value of anything held in an investment account or a defined-
contribution retirement account.’

Participants who stated that they did not own any
financial securities were directed to the end of the survey.
The remaining participants were next asked:

‘Please provide an estimate of the total value of your financial
portfolio on average on any given day over the past 12
months.

Include the value of any assets held in an investment account
or a defined contribution retirement account. Do not include
the value of any real estate you may own or any cash in a
bank account.

Provide a value that is your best guess in US dollars. Do not
enter the dollar sign ($).

You said on the last page that the total value of your financial
portfolio was on average [value entered] on any given day
over the past 12 months.

Please provide an estimate of the total value of all trades you
made in your financial portfolio over the past 12 months.

Total value of all purchases

Provide a value that is your best guess in US dollars. Do not
enter the dollar sign ($).

Total value of all sales

Provide a value that is your best guess in US dollars. Do not
enter the dollar sign ($).”

Data analysis

Ordinary Least Squares (OLS) regression was used for all
analyses. The main outcome measure was the volume of trades
relative to portfolio size, called relative turnover. For this
variable, we added the total value of purchases of securities to
the total value of sales of securities to obtain a measure of
absolute turnover. Dividing this number by the average
portfolio size yielded the measure of relative turnover.
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Each item in the PGSI has responses valued from 0 to 3
where increasing numbers represent increased gambling
problems, and the index is the sum of these nine questions.
For the financial literacy scale we counted the number of
correctly answered questions. For the overconfidence mea-
sure, we counted how often the correct answer to the general
knowledge questions was outside of the stated interval.
These were then standardized to range from 0 to 1. Lastly,
we added controls for the age and gender of the participants
as drawn from Prolific Academic’s demographic informa-
tion, where the latter is coded as 1 for females and 0 other-
wise. The one deviation from the preregistered statistical
analysis plan was as follows. The distribution of the
dependent variable was observed prior to the running of any
analysis, and some outliers were observed, with, for example,
one observation of a relative portfolio turnover of 360,
compared to a median of 0.8. We therefore excluded outliers
below the 5%- and above the 95%-percentiles from our
analysis (dropping 87 observations). Finally, three partici-
pants with non-valid responses on the overconfidence
measure were also dropped. Therefore, the final sample size
was 795 participants. Table 1 shows some descriptive sta-
tistics of the main variables of this study.

Table 1. Descriptive statistics

Mean Std. Dev.
(1) (2)
Panel A: trading outcomes
Value purchases 54,571 521,191
Value sales 47,975 374,804
Value portfolio 137,472 682,661
Relative turnover 0.9765 0.8914
Panel B: individual characteristics
Probl. Gambl. SI 0.1406 0.1707
Financ. Lit. Ind. 0.7304 0.1909
Overconf. Index 0.6767 02174
Female dummy 0.444 0.4972
Age 33.41 11.04

Notes: This table provides descriptive statistics in the reduced
sample (dropping missing data and outliers) for the study’s
variables.

Ethics

The study procedures were carried out in accordance with the
Declaration of Helsinki. The Institutional Review Board of the
University of Warwick approved the study. All subjects were
informed about the study, and all provided informed consent.

RESULTS

The layered nature of Hypotheses 1-3 meant that we chose to
adopt a hierarchical regression approach, with all the results
shown in Table 2 using the outcome variable of relative
portfolio turnover (value of sales and purchases of securities
divided by portfolio value). Column 1 shows the estimate
relevant to Hypothesis 1: this regression equation shows the
bivariate association between relative portfolio turnover and
PGSI as an independent variable. Columns 2 and 3 are rele-
vant to Hypothesis 2, and show what happens to the estimate
from Hypothesis 1 when control variables are added first for
overconfidence and financial literacy (Column 2), and then
also for gender and age (Column 3). Finally, Columns 4 and 5
are relevant to Hypothesis 3. Both of these last two columns
add an independent variable for portfolio size and an inter-
action term between portfolio size and PGSI. Column 4 does
this without controls for age and gender, while Column 5
retains age and gender in the regression equation.

The single estimate in Column 1 of Table 2 is statistically
significant (P < 0.001), and the estimate is positive, revealing
support for Hypothesis 1. Since PGSI, Overconfidence, and
Financial Literacy measures have been standardized, the
estimated coefficient of 1.350 in Column 1 suggests that an
increase of one unit in PGSI is associated with an increase in
relative turnover of 1.35.

Since Hypothesis 1 was supported, additional models
were run to see if this association remained significant when
further controlling for established determinants of gambling
and investing behavior. Column 2 adds the measures of
Overconfidence and Financial Literacy as additional inde-
pendent variables, while Column 3 further adds gender and
age. In both of these regression equations, the estimate on

Table 2. Results of hierarchical regressions relevant to Hypotheses 1-3

(1) (2) (3) (4) (5)
Rel. Turn. Rel.Turn. Rel.Turn. Rel. Turn. Rel. Turn.
PGSI 1.350 (<0.001) 1.005 (<0.001) 0.931 (<0.001) 1.044 (<0.001) 0.990 (<0.001)
Overconf. 0.0526 (0.692) 0.0787 (0.551) 0.0586 (0.660) 0.0846 (0.524)
Fin. Lit. ~0.958 (<0.001) —0.785 (<0.001) —0.949 (<0.001) ~0.790 (<0.001)
Female 0.0427 (0.492) 0.0381 (0.540)
Age —0.0151 (<0.001) —0.0153 (<0.001)

Portfolio value
PGSI Portfolio value
N 795 795

—1.11e-08 (0.864)
—0.000000251 (0.470)

5.02e-08(0.235)
-0.000000455 (0.064)

789 795 789

Notes: Outliers beyond the 5%- and 95%-percentile in the distribution of the dependent variable have been dropped. Each cell shows the
estimated coefficient for each independent variable, with the relevant P-values shown immediately below in parentheses. PGSI,
Overconfidence, and Financial Literacy scales have been standardized. Six participants had missing demographic data, showing why the

sample size drops to 789 in Columns 3 and 5.
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PGSI remains positive and statistically significant (P < 0.001).
This therefore reveals support for Hypothesis 2. Furthermore,
the direction of the association between Overconfidence and
Financial Literacy and relative trading frequency were as ex-
pected. Estimates for overconfidence were positive, suggesting
that increases in overconfidence were associated with higher
levels of relative portfolio turnover. Estimates for financial
literacy were negative, suggesting that increases in financial
literacy were associated with lower levels of relative portfolio
turnover. However, of the two, only financial literacy was
statistically significant (P-value < 0.001 across all models).

Hypothesis 3 was not supported, however. The inde-
pendent variable for portfolio value was not statistically-
significantly related with relative portfolio turnover in either
Column 4 (P = 0.864), or Column 5 (P = 0.235). Further-
more, the interaction term between PGSI and portfolio value
was also not statistically significant in either Column 4 (P =
0.470), or Column 5 (P = 0.064). This reveals that the as-
sociations between PGSI and relative portfolio turnover
occurred equally across investors of all wealth levels.

Barber and Odean (2001) report that male traders have a
stronger tendency to trade frequently and, consequently, enjoy
lower net returns. They attribute this behavior to potential
gender-differences in overconfidence, where men more strongly
overestimate their ability to predict future stock price move-
ments. Our exploratory results are inconsistent with this
finding. In fact, we find that the average relative turnover is
higher for females than for males (P < 0.001). However, gender-
related differences in trading outcomes appear to be merely
driven by correlated differences in underlying determinants of
trading behavior. Contrary again to Barber and Odean (2001),
we find that females also tend to be more overconfident than
males. Also, men tend to be more financially literate, as well as
older. Interestingly, we do not find any gender-related difference
in problem gambling severity. Once all these other factors are
accounted for, gender-effects on relative portfolio turnover
become insignificant (P > 0.492 in Table 2).

We perform a number of checks in order to ensure
robustness of our results. In our main analysis, we drop
datapoints with the lowest and highest 5% of measurements
with respect to our dependent variable relative turnover.
Conducting the identical analysis without dropping outliers
reveals that the two indices on problem gambling severity and
financial literacy on which we based our two main findings
maintain their direction in all specifications. However, due to
the much larger volatility in the extended sample, the
robustness of the relationships greatly decreases. Statistical
significance at the conventional levels for both variables is
now only reached for certain specifications. It should be
noted, however, that this extended sample features realisa-
tions with measurements of up to 360 in relative turnover
while the median lies at 0.8. These extraordinary realisations
may be the result of false statements that are hard to incor-
porate sensibly into the given linear regression framework.

We also considered winsorizing at the 5%-thresholds
towards both sides of the distribution of the dependent
variable as an alternative method of accounting for outliers.
Additionally, to ensure that our results are not driven by

skewness in the dependent variable, we run the same anal-
ysis by taking logarithms of our measure for relative turn-
over. In both analyses, this paper’s proposed main results
(confirming Hypothesis 1 and Hypothesis 2) maintain
throughout all specifications.

DISCUSSION

The stock market is a unique kind of casino, which allows the
majority of investors to win over time (Graham, 2003). This
study contributes to previous research into investing and
gambling in two ways. Firstly, previous studies of the link
between investing and gambling have sometimes focused on
only the minority of investors appearing at gambling clinics
(Grall-Bronnec et al., 2017; Granero et al., 2012; Shin et al.,
2015; Team & Turner, 2011), on the activities of a small
number of day-traders (Arthur & Delfabbro, 2017), or on
investors’ engagement with high-risk investments such as
options (Arthur et al,, 2015; Williams et al., 2021). This study
built on that research by broadening the sample of interest to
US investors in general, and by associating problem gambling
with perhaps the most prevalent error from the behavioral
finance literature: the too frequent trading of stocks (Barber &
Odean, 2000). This study found that problem gambling was
associated with a costly investment behavior (trading fre-
quency) even at much lower levels of engagement with in-
vestments than has been found in the previous literature. This
accords with a recent position in gambling research, that a
significant amount of gambling-related harm can occur below
the problem gambler risk category (Browne & Rockloft, 2018).
Secondly, as hypothesized, this association remained signifi-
cant when controlling for overconfidence (Statman et al,
2006) and financial literacy (Fernandes et al., 2014) — two
other drivers of suboptimal investing behaviors previously
identified in the behavioral finance literature. This study
suggests therefore that greater consideration should be given
to the hypothesis that a behavioral addiction to gambling-like
activities contributes to suboptimal investment behaviors
amongst a considerable number of investors in general.
Furthermore, the study also suggests that gambling prevalence
surveys should also ask about questions related to investing, as
one recent Canadian survey has done (Williams et al., 2021).

Previous research has linked frequent trading with
overconfidence (Barber & Odean, 2001). In the present
research this link became insignificant once financial literacy
was included in the model. This suggests that financial lit-
eracy could protect against poor investment choices driven
by overconfidence, as a previous study also suggests (Ahmad
& Shah, 2020). This helps support the international evidence
base on the importance of financial literacy (Goyal &
Kumar, 2021). Moreover, these findings could also have
conceptual links with what has been found previously in
gambling. Some investors may overestimate their level of
financial literacy (Allgood & Walstad, 2016), similar to how
some gamblers may have false confidence in their under-
standing of gambling, for example through cognitive biases
such as the illusion of control (Leonard, Williams, &
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McGrath, 2021). Therefore, these results can potentially
contribute to an understanding of suboptimal decision
making across multiple risky domains.

Previous research has also linked frequent trading and
overconfidence with male gender, which the present
research did not find (Barber & Odean, 2001). Previous
gambling research has also linked problem gambling and
male gender (Afifi, Cox, Martens, Sareen, & Enns, 2010;
Williams et al., 2021), which the present research also did
not find. Gender differences in the present study became
insignificant once all other variables were controlled for.
Future research should explore potential explanations for
these disparate results. For example, it could be that gender
differences in investment behavior are becoming less innate
over time (Chen & Cheng, 2016), and are instead getting
increasingly mediated by differences in behavior and
knowledge, which the other variables control for.

This study is subject to the following limitations. The
study was limited to participants who were US investors and
who had self-reported gambling in their past. The measures of
stock market value and trading were based on self-reports,
which may be subject to error or bias. Participants were
drawn from a crowdsourcing platform, meaning that this was
a convenience sample which was not representative of US
investors as a whole. There are other potential explanatory
variables not considered by this study, since many preferences
(e.g. risk taking, impulsivity) are in fact correlated with PGSI
(Browne et al., 2019). Future studies could explore this for a
fuller profile of problem gambling traits in the context of
investing. Although the correlation between trading frequency
and problem gambling remained significant when controlling
for our measure of overconfidence, other overconfidence
measures should also be considered. We measured general
overconfidence, whereas overconfidence in one’s own finan-
cial knowledge may be more relevant (Barber, Huang, Ko, &
Odean, 2020). The study also did not attempt to measure the
potential cost from lost financial market portfolio returns that
is associated with problem gambling.

Despite these limitations, our results indicate that mo-
tivations of individuals to trade frequently may indeed be
troublesome. Previous articles (Dorn et al., 2015; Gao & Lin,
2015) have argued that individuals treat trading securities as
an exciting leisure activity. Losses from frequent trading may
be thus viewed as a fee for entertainment. Our findings,
however, suggest that frequent trading, and thus the asso-
ciated losses, may be driven in part by a behavioral addiction
to gambling-like activities. This study may serve as a step
toward further examinations of this association.
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