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Abstract
“Return-to-player” information is used in several jurisdictions to display the long-run cost of gambling, but
previous evidence suggests that these messages are frequently misunderstood by gamblers. Two ways of
improving the communication of return-to-player information have been suggested: switching to an
equivalent “house-edge” format, or via the use of a “volatility warning,” clarifying that the information
applies only in the statistical long run. In this study, Australian participants (N¼ 603) were presented with
either a standard return-to-player message, the same message supplemented with a volatility warning, or a
house-edge message. The return-to-player plus volatility warning message was understood correctly more
frequently than the return-to-player message, but the house-edge message was understood best of all.
Participants perceived the lowest chance ofwinning in the return-to-player plus volatility warning condition.
These findings contribute data on the relative merits of two proposed approaches in the design of improved
gambling information.
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Introduction

The provision of information to gamblers is one way to potentially improve gamblers’ knowledge,
perceptions, and behavior (Armstrong et al., 2018; Cloutier et al., 2006; Ginley et al., 2017; Newall,Weiss-
Cohen, et al., 2022; Palmer du Preez et al., 2016; Rockloff et al., 2022). In many jurisdictions, “return-to-
player” messages are used to display the long-run cost of gambling, as in Australia, which displays:
“Theoretical return to player of this game¼ 90%” (Beresford & Blaszczynski, 2019). This message means
that for every $100 bet, $90 is on average paid out in prizes. Research across Australia (Beresford &
Blaszczynski, 2019; Monaghan et al., 2009), Canada (Harrigan et al., 2017), and the UK (Collins et al.,
2014) reveals that many gamblers struggle to properly understand such return-to-player messages. This
finding appears borne out in practice, as the applicant in a recent Australian court case argued that
return-to-player messages are misleading, as they imply that gamblers will actually receive these returns
(Federal Court of Australia, 2018).
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Some previous research suggests the advantages of representing return-to-player information in
another way (Newall et al., 2020a). For example, the “house-edge” format focuses instead on the
proportion of money bet retained by the gambling game, for example, “This game keeps 10% of all
money bet on average.”A house edge of 10% and a return-to-player of 90% are exactly equivalent (Parke
et al., 2016), and yet, gamblers perceive a lower chance of winning with a house-edge ranging between
5 and 15% than the equivalent return-to-player of 95–85%, using the UK wording of “this game has an
average percentage payout of X%” (Collins et al., 2014). Furthermore, 66.5% of gamblers selected
the correct definition for a house-edge message in a multiple-choice question, compared to 45.6% of
gamblers given a return-to-player message. These results suggest risk communication benefits of house-
edge over return-to-player warning labels in electronic machine gambling, a costly form of gambling
(Harrigan & Dixon, 2009; Woolley et al., 2013).

This finding, however, is limited to UK gamblers and the specific phrasing of UK return-to-player
messages. In the Australian court case referred to earlier, the judge ruled that return-to-player infor-
mation is notmisleading, but that it is confusing (Federal Court of Australia, 2018). That court case raised
the possibility of a longer corrective message highlighting that the return-to-player is only a statistical
long-run average return. This longer potential message is called a “return-to-player plus volatility
warning” message here, and was implemented in the experiment with the following text added to the
return-to-player message, using wording that closely follows the judge’s recommendation:

It takes millions of games for a gaming machine to tend towards its ‘return to players’ setting. An
individual gaming machine will not return a minimum value of prizes in any given period of play.

How this longer message might affect the results described earlier is unknown as is whether those
findings would translate to the Australian wording for return-to-player information amongst a group of
Australian participants. Although this definition of “volatility” differs somewhat from the definition in
gambling research at the level of individual games (Turner, 2011), this word will be used here in a more
general sense to indicate that an individual machine can readily diverge from the long-term average.

Objective

Therefore, the present research was designed to compare house-edge, return-to-player, and longer
return-to-player plus volatility warning messages amongst a sample of Australian residents. It was
hypothesized that house-edge messages would continue to have two risk communication advantages
compared to the other two return-to-player based messages:

Hypothesis 1. House-edge messages will be correctly understood more often than return-to-player
and return-to-player plus volatility warning messages.

Hypothesis 2. House-edge messages will yield a lower perceived chance of winning than return-to-
player and return-to-player plus volatility warning messages.

Method

The study was preregistered. The preregistration document, materials, data, and full analysis output can
be accessed from https://osf.io/36erj/. Data collection occurred fromMarch 11–12, 2020. These findings
were previously made available online as a preprint (Newall et al., 2020b).

Participants

Australian resident adults (N¼ 603), with an average age of 32.2 years (SD¼ 11.5), 48.0% female (0.8%
preferred not to answer), were recruited from the crowdsourcing platform Prolific Academic, which
allowed for the recruitment of an anonymous sample. Participants were paid $1 AUD each and took an
average of 2.6 min on the task ($22/per-hour pro-rata). Responses to the first question on the
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Consumption Screen for Problem Gambling (CSPG; Rockloff, 2012) indicated that 46.3% of the sample
had gambled in the past year. Of those who had gambled, 73.5% did so monthly or less often, and 65.6%
did so on average for less than 30 min at a time.

Design and materials

Much of gambling on electronic gambling machines in Australia occurs in what is colloquially called
“pokies clubs.” Participants in all conditions were given some descriptive text to cue this context:

“Imagine that you are gambling in a pokies club. You have played onmany of this club’s pokies before.
You know that gambling games are designed so that most gamblers lose money over time. Only a

percentage of all the money bet gets paid back out as winnings.
You are about to start playing a new pokie game when you read the following information on the

game’s help screen.”
Below are wordings of the three warning labels, manipulated between participants, meaning that

participants were randomly assigned to see one of these three different pieces of information:
“This game keeps 10% of all money bet on average” (house-edge condition).
“Theoretical return to player of this game¼ 90%” (return-to-player condition; this wording was given

to us as the current phrasing of this information in the Australian state of Victoria).
“Theoretical return to players of this game ¼ 90%.

It takes millions of games for a gaming machine to tend toward its “return to players” setting. An
individual gaming machine will not return a minimum value of prizes in any given period of play”
(return-to-player plus volatility warning condition; this wording was given to us as the proposed updated
phrasing of this information in the Australian state of Victoria).

Measures and procedure

Themeasure of objective warning label understanding was a 4-item, multiple-choice question, where
the correct answer was: “For every $100 bet on this game about $90 is paid out in prizes” (see Table 1
for all options). The measure of subjective chances of winning involved asking participants
“How does the above information affect your perceived chances of winning?”, to which they
responded via a 7-point Likert scale (“My chances of winning are… very high/high/somewhat
high/neither high nor low/somewhat low/low/very low… chance of coming out ahead”). On this
scale, very high was coded as a 7, and very low as a 1. Both measures have been used in previous
research (Newall et al., 2020a).

Participants in each condition saw the scenario text on two occasions. On one occasion, they provided
their response to the measures of objective warning label understanding, and on the other occasion, they
provided their response to the measure of subjective chances of winning. The order in which these two

Table 1. Responses to the measure of objective warning label understanding

Response Return-to-player (%)
Return-to-player plus
volatility warning (%) House-edge (%)

“90% of people who play this game will win
something”

22.6 23.0 8.0

“This game will give out a prize 9 times in 10” 12.8 7.0 8.0

“If you bet $1 on this game you are guaranteed
to win 90c”

11.8 6.5 4.0

Correct response: “For every $100 bet on this
game about $90 is paid out in prizes”

52.9 63.5 79.9
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responses were presented to participants was counterbalanced. Participants then completed the Con-
sumption Screen for Problem Gambling (Rockloff, 2012), a measure of gambling involvement that
correlates strongly with disordered gambling status. Demographics were collected directly by the
crowdsourcing platform.

Ethics

The study procedures were carried out in accordance with the Declaration of Helsinki. The Humanities
and Social Science Research Ethics Committee of the University of Warwick approved the study. All
subjects were informed about the study, and all provided informed consent.

Results

A breakdown of responses to the measure of objective warning label understanding is shown in Table 1.
Overall, 79.9% of participants identified the correct response in the house-edge condition, which was
shown via logistic regression to be significantly more than the 52.9% in the return-to-player condition
(OR ¼ 0.28, z ¼ �5.59, p < .001), and the 63.5% in the return-to-player plus volatility warning
condition (OR¼ 0.44, z¼�3.59, p < .001). These results are consistent with Hypothesis 1. Additional
exploratory logistic regression analysis showed that significantly more participants correctly under-
stood the longer return-to-player plus volatility warning message than the return-to-player message
(OR ¼ 1.55, z ¼ 2.15, p ¼ .032). We then ran an exploratory analysis to see whether these results
depended on whether participants had gambled in the past 12months. Their response to the first CSPG
question was used to group participants by whether they had or had not gambled in the previous
12 months. An exploratory model was run, adding a main effect for gambling status and interaction
terms between gambling status and the two binary variables for participants’ condition. In this analysis,
neither of the interaction terms was significant, and the significance of the main effects from the main
analysis was unchanged. Overall, this suggested that the main analysis was robust across both gamblers
and nongamblers.

On the 7-point scale for the subjective chances of winning measure, participants indicated an
average of 3.75 (SD ¼ 1.64) in the house-edge condition, 3.99 (SD ¼ 2.03) in the return-to-player
condition, and 2.74 (SD ¼ 1.71) in the return-to-player plus volatility warning condition. The
difference between the house-edge and return-to-player condition was in the hypothesized direction,
but the preregistered ordinal logistic regression model indicated that this difference was not statis-
tically significant (OR¼ 1.23, z¼ 1.20, p¼ .232). The average return-to-player plus volatility warning
perceived chance of winning was significantly lower than in the house-edge condition, however
(OR ¼ 0.36, z ¼ �5.81, p < .001). Hypothesis 2 was therefore not supported. An exploratory
interaction model was run, which showed that the significant difference between the house-edge
and the return-to-player plus volatility warning condition did not differ between gamblers and
nongamblers (OR ¼ 1.03, z ¼ 0.09, p ¼ .926), and the significance of the main effects from the main
analysis was unchanged.

Discussion

Hypothesis 1 was supported, as the house-edge message was understood more often than either the
return-to-player message or the longer return-to-player plus volatility warning message. An Australian
court case suggested that longer return-to-player plus volatility warningmessages are less confusing than
return-to-player messages (Federal Court of Australia, 2018). That result was observed here, as 63.5% of
participants in the return-to-player plus volatility warning condition provided the correct response to the
measure of objective warning label understanding, which was higher than the 52.9% who provided the
correct response in the return-to-player condition. However, the results also suggested that house-edge
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messages would be even less confusing for Australian gamblers, as indicated by the 79.9% of participants
providing the correct response in that condition. For hypothesis 2, even though subjective chances of
winning were lower in the house-edge than return-to-player condition, this difference was not statistic-
ally significant. Subjective chances of winning were much lower in the longer return-to-player plus
volatility warning condition, however.

This effect of the volatility warning on gamblers’ subjective chances of winning was unexpected
but suggests that the addition of this explanatory information may be an effective method of
influencing gamblers’ perceived chances of winning and perhaps even behavior. This finding
motivated two follow-on pieces of research, which used a 2 � 2 factorial experimental design to test
combinations of information format (return-to-player � house-edge) and volatility warning pres-
ence (absent � present). These later research projects found that the combination of house-edge
information and a volatility warning was the best combination, in terms of gamblers’ accurate
understanding and lowering of the perceived chances of winning (Newall et al., 2020c), and also
in terms of their likelihood to cease gambling (Newall, Byrne, et al., 2022). Overall, these later works
helped support the case for combining a volatility warning with house-edge information, but this was
unexplored here.

The present research was limited by being based on a crowdsourced sample, a relatively new data
collectionmethod for gambling research (Schluter et al., 2018). This meant that participants were paid to
take part in the experiment, which may have limited the external validity of the results found. Although
there were no differences inmessage effectiveness across gamblers and nongamblers, 46.3% of the sample
that had gambled in the last year were fairly low-frequency gamblers. The results may therefore not
generalize to high-frequency gamblers. Other potential methods of improving gambling warning labels,
such as the use of instructional graphics (Walker et al., 2019), were not explored. The study relied on self-
report measures to a simplified vignette, rather than using more valid behavioral measures in a realistic
gambling task. Furthermore, other ways of communicating house-edge information have been proposed
but not tested in similar tasks (Livingstone et al., 2019).

Conclusion

The results suggest that a longer return-to-player plus volatility warningmessages can have a large impact
on gamblers’ subjective chances of winning, and a smaller effect in improving gamblers’ objective
understanding, but that house-edge messages continue to be understood best by gamblers.
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