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Abstract
Roughly 3% of American citizens are considered to be problem gamblers (NCPG,
2014). This compulsion can have a detrimental impact on the pathological gambler’s
life. One factor that has been considered to lead to this compulsive gambling is the loss
disguised as a win (LDW). These LDWs have been shown to increase slot machine
playing in numerous studies. However, their effect has not been studied in connection to
Club Keno, which is also a highly prevalent game. In 2017 the Michigan lottery took in
over $600 million in revenue from Club Keno (FGSAD, 2017). The present study
sought to determine LDW preference in Club Keno, and if the effects that have been
shown in slot machines are similar. It was determined that the subjects did not show a
statistically significant preference for LDW Keno over non-LDW Keno.
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Chapter 1: Introduction

Introduction
Gambling comes in many platforms, and is available in all but two states in
America (American Gaming Association, 2018). Commercial gambling in America
generated $40 billion in revenue, and lotteries grossed over $80 billion in 2017 (AGA,
2018). The AGA (2018) breaks down gambling into the following categories: card
rooms, commercial casinos, charitable games, Indian casinos, legal bookmaking,
lotteries, pari-mutuel wagering, and advance deposit wagering. For most, gambling is
just an entertaining activity to do on an irregular basis, however an estimated 2.7% of
Americans struggle with some form of pathological or problem gambling (Casino.Org,
2018).
There have been numerous studies done on the effect of losses disguised as wins
(LDW) and near misses (NM) on slot machine gambling behavior. LDW’s are defined as
any outcome in which at least one credit is returned but the total number of credits
returned is less than the wager (Dixon, 2010). Near misses are defined as a failure to
reach a goal that comes close to being successful (Reid, 1986). Both of which are
conditioned reinforcers, and can have a strong effect on future gambling behavior. Many
studies have been conducted to determine the effect that these reinforcers have on
gambling behavior of slot machine players. All citations made in this paper follow
American Psychological Association (APA) guidelines.
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Literature Review
One such study on the effect of NM’s and LDWs on players was conducted by
Dixon, Harrigan, Sandhu, Collins, and Fugelsang (2010). The team measured the skin
conductance responses (SCR) of players during wins, losses, and losses disguised as
wins. In the study losses were classified as when they player placed a bet and won
nothing in return, wins were classified as when the amount won was larger than the
amount bet, and losses disguised as wins were classified as when the amount returned
was less than the original bet but more than zero. They also made the distinction that the
slot machine reacts in the same loud and exciting way during both wins and LDWs.
Their goal was to show that players do indeed react the same way during both wins and
LDWs. The study measured the skin conductance responses (SCR) and heart rates of 40
novice gamblers during wins, losses, and LDWs to determine the amount of “excitement”
the player experiences in these different scenarios. The hypothesis was that the
reinforcing sights and sounds that the slot machine emits when any amount of credits are
returned during a spin (both wins and LDWs) results in increased arousal and
development of problem gambling. SCRs were measured by comparing the subjects’
level one second after the spin outcome was delivered to the highest level in the
following three seconds. This was the measurement they used to determine the effect
that the spin outcome had on the subject. The average of all of the subjects’ SCR’s in
each of the three categories was then calculated to determine the overall effect of the
different outcomes. To determine heart rate changes the inter-beat intervals (IBI) of the
subjects were measured from two seconds prior to presentation of the spin outcome until
2

six seconds following the presentation of the spin outcome during the three different
categories. These IBIs were measured during each second of that nine second window.
The subjects’ IBIs were then averaged for each category, and then averaged across
subjects for each category during each second to determine overall effect. The results
showed that the means SCRs were almost identical for wins and LDWs and were lower
for losses. The results also showed that mean IBIs were very similar for wins and LDWs
and were slightly lower for losses.
Another study performed on the subject was conducted by Dixon, Harrigan,
Graydon, and Fugelsang (2015). In this study the researchers measured the effect of
using negative sounds for LDWs instead of the positive sounds that are typically emitted
during a LDW. The study involved three different conditions: The standard condition, in
which positive sounds occurred following both wins and LDWs; a negative condition, in
which negative sounds occurred following both losses and LDWs; and a silent condition,
in which LDWs were paired with silence. This study also measured heart rate changes
and skin conductance responses (SCR) to determine the effect of the various conditions.
The study utilized 157 subjects that were novice gamblers, and majority scored low risk
on the Problem Gambling Severity Index (PGSI). The PGSI is a self-report form used to
determine the likelihood of problem gambling behavior in an individual in the general
population (Holtgraves, 2009). The subjects were randomly assigned to the various
conditions. In the standard condition, positive sounds were emitted following both wins
and LDWs, which is similar to a typical slot machine. In the negative condition, a sound
3

was emitted that was described as “fat and fuzzy” for one and half seconds following
both LDWs and losses. In the silent condition, no sounds was emitted at all following
both LDWs and losses. The spin outcomes were divided by loss, win, or LDW, and also
by how many credits were awarded per spin. In this study, they collapsed the SCR and
IBI findings from the three different conditions to determine the overall response to
losses, wins, and LDWs. It was found that SCRs in response to losses and LDWs did not
differ much, and that wins resulted in significantly higher SCRs. However, the IBI for
heart rate deceleration did show that subjects responded to LDWs and wins similarly and
had less of a response to losses. It was also found that in the standard condition players
were more likely to mis-categorize LDWs as wins, and were also more likely to
overestimate the number of times they had won. Additionally, in the negative sound
condition it was found that players were more likely to appropriately categorize LDWs as
losses, and to accurately estimate the number of times they had won. This study may not
have been able to replicate the findings of the previous study that SCRs were similar for
wins and LDWs, however they were able to show that the positive sounds emitted from
the machine during LDWs are connected to players identifying them as wins instead of
losses, which is noteworthy.
Leino, et. al. (2016) also performed a study on the effect of LDWs on slot
machine gambling behavior. In this study they sought to determine the effect of LDWs
on real gamblers in real-life settings. The experimenters hypothesized that LDWs would
increase with-in game gambling persistence when compared to losses. The study utilized
4

slot machine data from a gambling company, and were able to analyze individual data
using player cards that are linked to personal playing accounts. This company used a
program called Multix on their gaming machines, which allows players to select a
number of different games on one machine. A gaming session was defined as the time
between when a player selects a particular game and begins betting, and when they
discontinue betting and quit the game. The games available on the Multix machines were
classified as LDW or non-LDW. They then used this information to determine the
influence of LDWs on future gambling behavior. It was found that the likelihood of
continuing a gaming session was greater when the subject experienced a win versus a
LDW, but also greater following an LDW than a loss. It was also found that the greater
the win, the greater the future gambling persistence. Another important finding was that
gambling persistence overall was higher on LDW games than on non-LDW games. As a
result of these findings, the authors hypothesized that LDWs may have a positive impact
on the development of problem gambling.
Jensen, et. al. (2013) sought to determine how novice gamblers categorize
LDWs. The researchers hypothesized that mis-categorization could increase the
reinforcing effect of LDWs, and potentially lead to increased gambling persistence of
players. The study recruited 47 novice gamblers that were undergraduates at their
respective university. The subjects were asked to play 200 spins on an actual slot
machine, and had them estimate how often they won. The experimenters then compared
the subjects’ estimates to how many LDWs they experienced. The results showed that
5

the more LDWs the subjects experienced, the higher their win estimates were. It was
also found that most of the subjects mis-categorized LDWs as wins, although they are by
definition a loss. The authors concluded that their hypothesis was correct, and that LDWs
increase the reinforcing properties of gambling, and can increase future probability of
gambling.
Another study conducted by Lole, Gonsalvez, Barry, & Blaszczynski (2014)
sought to determine if problematic gamblers were more sensitive to wins, and if they
physiologically responded differently to wins than non-problem gamblers. They did this
by also examining skin conductance responses (SCR) of problem and non-problem
gamblers while they played in real world situations. The participants were asked to play
on the game of their choice for as long as they desired. There were 34 non-problem
gamblers and 22 problem gamblers used in the study. The results supported the
hypothesis that problem gamblers would have higher SCRs than non-problem gamblers
in response to wins and LDWs.

However, there is little to no research that has been done on the effect of LDWs
and near misses on Club Keno gambling behavior. Club Keno is a highly popular game
that is available in most bars, restaurants, and convenience/grocery stores. This game
differs from electronic gaming machines (EGM) in the way that the player can select
which numbers they want to bet on, and they have more control over what they play.
This construct is referred to as the “illusion of control”, which is defined as “gamblers
engaging in a decision that has no actual bearing on the probability of winning” (Dixon,
6

2000). The Michigan Lottery (2018) describes keno as involving the player selecting
between one and ten numbers (1-80) that they want to bet on, and during each “draw” the
computer selects 20 numbers. The amount won depends on how many numbers match
between the player’s selection and the computer selection. However, Club Keno is
similar to EGMs because the player is still betting against a computer system that offers
LDWs. There are roughly 11,000 keno retailers in the state of Michigan, and in 2017
there was over $600 million dollars spent on Club Keno in Michigan (Financial Gaming
Services & Accounting Division (FGSAD), 2017). Therefore, it is socially relevant that
these effects be studied in relation to keno, because they have primarily been studied on
slot machines in the past. The purpose of this study will be to determine if players’
response allocation differs between versions of keno with and without LDWs.
Null hypothesis: There will not be a significant difference found between the players’
response allocation towards the LDW and non-LDW versions of the keno game.
Alternative hypothesis: The players’ response allocation will be significantly higher
towards the LDW keno versus the non-LDW keno.

7

Chapter 2: Methods

Methods
The present study utilized a concurrent choice procedure to determine the
preference of players toward LDW and non-LDW keno games. Preference was defined as
the likelihood that an organism will engage with a stimulus, and was determined by
measuring the players’ response allocation. The players had their choice of two keno
games, one of which had the opportunity for LDW’s, and the other version provided only
wins or loses. Keno involves the player choosing between one and ten numbers that they
want to bet on (1-80) each round and selecting how many credits he/she would like to
bet, at which point the game then selects 20 numbers. The quantity of numbers that are
mutually selected by the player and the game determines how much the player wins each
round.
During the forced-choice phase the subjects were directed to play on each keno
game for 30 continuous trials. The concurrent-choice phase allowed the players to play
on the machine of their choosing for the following 100 trials. The quantity of trials spent
on each machine (response allocation) was used as a measure of their preference.
Participants
There was a total of 20 participants used in the study, which were recruited from an upper
Midwest American university. All participants were required to be 18 years of age or
older, and sign an informed consent prior to beginning the study. The subjects were all
screened for problem gambling tendencies using the South Oaks Gambling Scale (SOGS)
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(Appendix 1), a demographics survey (Appendix 2), and a gambling functional
assessment (Appendix 3). The SOGS is a questionnaire used to determine an individual’s
likelihood of pathological gambling behavior based on the Diagnostic and Statistical
Manual’s criteria (Lesieur, 1987). Inclusion criteria required that the subjects did not
show any tendencies to be a pathological gambler, and the SOGS provides a numeric
score to determine if the subject shows a propensity towards problem gambling
behavior. According to the SOGS if a subject were to receive a score of zero that would
indicate that they do not have a problem with gambling, a score of one through four
indicates a possible potential for problem gambling, and a score of five or higher
indicates that the subject is highly probably to engage in pathological gambling. Subjects
receiving a score of zero to four were allowed to participate in the study, and any subject
with a score of five or higher would not have been allowed to participate in the study.
All of the recruits completed and passed the screenings, therefore they were then required
to sign an informed consent to participate (Appendix 4). The informed consent specified
the purpose of the study, the procedures involved, confidentiality practices, risks,
compensation, right to refuse or withdraw, and contact information of the primary
investigator. Finally, all participants were provided a pathological gambling information
sheet (Appendix 5) following completion of the study. The purpose of which was to
ensure that if participating in the study evoked an increase in future gambling behavior
the participant would have the resources available to treat such behavior. The actual
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participants’ ages ranges from 19-27. 10 of them were male and 10 of them were female.
All but two of them were right-handed (N=18).
Apparatus and Stimuli
For the purposes of this study modified versions of Keno were created. Every
aspect of the game remained the same as original Keno, as the Michigan Lottery (2018)
defines it. However, one version was designed to allow for LDWs to occur, and one
version was designed to not allow LDWs to occur, while ensuring the same payout ratios,
so that there was no chance for bias. Both types of Keno were presented concurrently on
two separate halves of a computer screen. During the forced-choice phases, in which the
players were only allowed to play one version of the game, the other game was blacked
out to represent that it was not currently an option. During the concurrent choice
procedure both options were available simultaneously. The computer system recorded the
players’ response allocation to each game type. The system also recorded how much the
players bet, the numbers that were selected, what they won, and how many LDWs were
provided.
Procedure
A concurrent choice procedure was utilized to determine preference for LDW
versus non-LDW keno games. All participants signed informed consent and passed the
SOGS screening prior to initiation of the study. Once the study began, each participant
was asked to sit at the computer. When the program was initiated a message appeared on
10

the screen: “Thank you for participating in this study. During this part of the study you
will be able to play 30 rounds on game one followed by 30 rounds on game two. You
will be able to choose which numbers you want to bet on by selecting 10 different
numbers (1-80). You will then choose how much you would like to bet per round by
selecting 1, 2, 5, 10, or 20 credits. Once you are ready you will select the “Play” button
and the round will begin. “You may begin on Keno game one.” This period was
considered the forced-choice phase. At this point the left side of the screen was enabled,
and the right side of the screen was disabled (50% of participants), or the right side of the
screen was enabled and left side of the screen was disabled (50% of participants).
Additionally, for 50% of the participants that began on the left side the LDW version was
played (N=5), and for 50% of those subjects it was the non-LDW version (N=5). For
50% of the participants that began on the right side it was the LDW version (N=5), and
for 50% of those it was the non-LDW version (N=5). Once the subject completed 30
rounds on their respective first side it was disabled and the opposite side was enabled,
which allowed them to complete 30 more rounds. Upon completing the forced-choice
phase another message appeared on the screen: “Now that you have played both game
you will now play for real. You will be able to play 100 rounds on the game of your
choosing. Each round you may pick which game you would like to play once you have
selected your numbers and placed you wager. You may begin.” At this point the
concurrent choice phase was initiated. Once the player read this message both sides of
the screen were enabled, and the player then played 100 rounds on the game that he/she
11

selected each round. After the player completed all required rounds a final message was
displayed on the screen: “Thank you for your participation, you may let the research
assistant know you are done.” After letting the assistant know that the study was
completed their responses were recorded and the participant was free to leave after being
provided information on problem gambling assistance.
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Chapter 3: Results

Results
All participants completed the forced-choice and concurrent-choice phases (N=20). The
response allocation of the participants was measured by the computer system to
determine preference. Twelve of the twenty participants allocated 50% or more of their
responses to the LDW version of the game. The percentage of trials that each player
allocated to the LDW Keno ranged from 1%-100% with a mean of 55.2%. A one sample
t-test was conducted to compare response allocation toward the LDW game and the
response allocation toward the non-LDW game to a 50% test value. There was not a
significant difference in the scores for the LDW (M = 55.20, SD = 34.21) and non-LDW
(M = 44.80, SD = 34.21) conditions, t (19) = 0.68, p = 0.51. A Pearson’s correlation was
conducted to determine if there was an effect of the forced-choice order (LDW first or
second) on preference. A significant effect was not found, r (19) = -2.75, p = 0.24.
Therefore, the null hypothesis was accepted, because a statistically significant difference
was not found (α < 0.05). When analyzing the SOGS scores 15 of the participants
scored zero, four of them scored one, and one of them scored two. A second Pearson’s
correlation was conducted to determine if there was a relationship between the subjects’
SOGS score (M = 0.30, SD = 0.57) and their LDW preference (M = 55.2, SD = 34.21). A
significant relationship was not found, r (19) = -0.65, p = 0.79. A third Pearson’s
correlation was conducted to determine if there was a relationship between the subject’s
usage of the quick pick option (M = 71.94, SD = 26.53) and their LDW preference (M =
13

55.2, SD = 34.21).

A significant relationship was again not found, r (19) = 0.36, p =

0.12.
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Chapter 4: Discussion
Discussion
The purpose of this study was to determine if the preference for LDWs that has
been found exist in slot machines players would be present with keno. Players were
asked to perform forced-choice trials on each of the two keno games (LDW/ non-LDW),
and then were provided a concurrent choice between the two games throughout 100
rounds. Their preference was measured by their response allocation to the LDW game
during the concurrent choice phase. The alternative hypothesis was that the participants
would have a higher response allocation toward the LDW game than the non-LDW game.
The null hypothesis was that there would not be a significant difference in the players’
response allocation toward the two versions of the game. Although the results of the
present study show that more than half of the subjects (N=12) showed a preference for
the LDW game there was not a statistically significant difference between the players’
response allocation toward the two different games. Therefore, the alternative hypothesis
was rejected, and the null hypothesis was accepted.
The results of this study also do not coincide with the results of past studies that
have shown players to have a preference for LDW’s in other gambling games. Previous
research has been done on the effect of LDW’s with slot machines. Daar (2016) found a
significant increase in players’ response allocation toward LDW versions of the game,
additionally as the LDW rate increased the response allocation increased. Leino et. al.
(2016) also found that players had a higher preference for LDW’s on electronic gaming
15

machines with real-world gambling. The previous research proves that subjects can be
sensitive to and show a preference for LDW’s in regards to slot machines. However,
there has not currently been any research published on the topic of LDW preference in
reference to keno games.
The present study sought to determine if consistent results would be found when
studying LDWs in regards to keno. Keno is a relevant topic because it is highly prevalent
throughout the state of Michigan with more than 11,000 keno retailers in the state
(FGSAD, 2017). However, the present study did not yield results consistent with the
previous slot machine research. There are a number of explanations for these results that
should be explored in further research. One such issue is that all of the participants had
little to no experience with gambling in any format, and therefore would not necessarily
exhibit gambling similar to a more seasoned or problematic gambler. As previously
stated 15 of the 20 participants had no experience gambling. Therefore, it stands to
reason that these results would not be representative of the gambling behavior of realworld gamblers, because this group of participants has not developed the LDW as a
conditioned reinforcer, which more experienced/problematic gamblers would have
(Leino et. al., 2016). Further research should study if there is a difference in the
response allocation between inexperienced gamblers and experienced/problematic
gamblers. Another issue with the study is that the subjects were not playing with real
money. While the idea of winning extra credit is reinforcing, if there were the potential
to win/lose actual money it can be assumed that money is a substantially stronger
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conditioned reinforcer than extra credit, and players would be more focused on the
contingencies of their playing.
Another potential flaw with the study is that the credits did not have an explicit
value associated to them. The participants were told that the amount of extra credit they
earned would be dependent on how many credits they earned, but they were not told what
the relationship was between game credits and how much extra credit they would earn.
Cooper, Heron, and Heward (1987) explain that any type of economy has the strongest
behavioral effect when the contingencies are explicitly explained, and clear values are
associated with the relevant currency. Perhaps, if the credits in the game were assigned
an equivalent extra credit value the participants would have been more cautious with
spending them. For example, if the participant ended the session with 100 credits they
were not aware of how much extra credit that would equate to. Even though they all
earned five points of extra credit for participating they were not made aware of that at any
point.
Another possible explanation for the difference in the present results from the
results that have been found in the previous literature is that the pace of the trials was
slower than the pace of trials in a standard slot machine simulation. In the present study
the rate of the trials was approximately 20-30 seconds, however a slot machine spin
typically lasts only a matter of seconds. The small sample size was also a limitation. A
more significant effect may have been found if a large sample size was tested. A final
possible justification for these results is simply that players are not sensitive to the effects
of LDW when playing keno as they have been found to be in other games.
17

The statistical analyses that were conducted did not find a statistically significant
explanation for these results either. Statistical tests were performed that looked at the
relationship between the subjects’ LDW preference and both the forced-choice phase
order and the subjects’ SOGS score. Neither of the variables were found to have a
significant relationship with the subjects’ preference, and therefore are not relevant
explanations for the present results.
In further research, it is recommended that more experienced gamblers are
utilized, because more significant results may be found. It would also be of interest to
compare the gambling behavior of novice players and more experienced players to
determine if there is a significant difference in their response allocation. Future research
should also employ a larger sample size, because there is a higher likelihood of finding a
significant result. Also, future research should adjust the speed of the round (both faster
and slower) to determine if the rate of the trials has an impact on preference. It is also
recommended that research be conducted on real-world players that are gambling with
their own money, because such results would be more socially relevant than those of
novice gamblers with no problem gambling tendencies. Another area of interest that
future research may be concerned with is the use of the quick pick option. The majority
of the subjects in the present study utilized the quick pick option in more than 50% of
trials (N=16). Therefore, it may be of interest to determine what the subjects’ LDW
preference would be if there were not a quick pick option. It would be interesting to see
if players have a higher response allocation toward LDW’s when they are playing of their
own volition instead of for a grade. Nevertheless, the concept of LDW’s in keno should
18

be examined further to determine if keno players are indeed sensitive to their effect or
not.

Percent Responses on LDW

Response Allocation on LDW Keno
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Figure 1. Response Allocation on LDW Keno. This figure represents the percentage of
responses that each player allocated to the LDW keno instead of the non-LDW keno.

19

LDW

Non-LDW

Figure 2. Total Response Allocation of All Participants per Game. This figure represents
the minimum, maximum, and median response allocations of all participants for the
LDW and non-LDW Keno games.
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