
Dr. Christopher Madan was awarded Institute-
funded graduate student scholarships in both 
2012/13 and 2013/14 and has been involved with 
Institute-funded research grants 58, 67, S24, S27,  
& S34. He recently accepted a postdoctoral 
fellowship with Dr. Elizabeth Kensinger 
(Psychology, Boston College) to investigate  
effects of emotion on memory.

Can you tell me a little about yourself and 
what provoked your interest in gambling 
and risk-related research?
I initially became involved in research as a 
second year undergraduate student under the 
supervision of Dr. Jeremy Caplan (Psychology, 
Neuroscience) at the University of Alberta. At the 
time my research focused on human memory 
and how word properties can influence people’s 
ability to associate those words. Later on in my 
undergraduate degree I shifted towards a more 
applied direction through a collaboration with  
Dr. Esther Fujiwara (Psychiatry, Neuroscience). 
Here I investigated the effects of emotion on 
memory, and later the effects of reward on 
memory. Around the same time, Dr. Marcia Spetch 
and Dr. Elliot Ludvig (then a postdoctoral fellow 
at the University of Alberta, now an assistant 
professor at the University of Warwick) were 
researching decision making using a gambling-
based task1. In that study, Drs. Spetch and Ludvig 
found differences in how people make decisions 
when provided with described probabilities versus 
when learned about from experience. One critical 
difference between these two types of decisions is 
that one involves memory while one does not. By 
collaborating with Drs. Spetch and Ludvig, I began 
to research the effects of memory biases  

in gambling behaviour, which has 
led to a series of studies where 
we have examined the extent 
and mechanisms of these 
memory biases.

What research topic 
did you investigate for 
your recently defended 
Ph.D. dissertation?
The title of my 
dissertation was “The 
influence of reward 
value on memory and 
decision making.” 
Briefly, it includes 
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some of my work demonstrating that reward value 
can influence memory recall. Specifically, people 
tend to recall high-value information more than 
low-value information. They are also biased towards 
recalling more extreme-valued information (i.e., the 
highest and lowest values) rather than intermediate-
valued information. The studies in the latter portion 
of my dissertation extend this result from a more 
‘classic’ memory task to the gambling task that  
Dr. Spetch had already been using, finding that 
people’s risk preferences appear to be related to 
the extent of their memory bias. In other words, 
people’s risky decisions were related to the amount 
of memory bias they exhibited.

Much of your research has involved  
aspects of human memory and learning. 
Why is it important for gambling 
researchers to better understand human 
memory processes?
It is important to note that all of the participants in 
our work thus far are undergraduate students. If 
this memory bias result does extend to gamblers, 
this may account for a sub-population of problem 
gamblers that gamble because they think the chances 
of winning are more probable than they actually are 
because they remember the experience of winning 
more strongly and over-estimate its likelihood. For 
these individuals, we would thus want to treat their 
problem gambling behaviour more as a maladaptive 
memory process akin to post-traumatic stress 
disorder. 

A recent article2 you co-authored with 
Dr. Marcia Spetch reported findings from 
a series of experiments which found that 
memory is enhanced for extreme values 
(both high and low). Briefly, how did you 
come to this conclusion?
In this study, we presented participants with two 
words on the computer screen, and asked them to 
choose one. Based on which one they chose, they 
received some amount of points, which were later 
converted into a monetary bonus for participating 
in the study. Importantly, words were randomly 
assigned to be worth a fixed number of points, and 

were shown many times, randomly  
presented alongside another word. The goal of the 
participant was to try and earn as many points as 
they could, in order to receive a larger monetary 
bonus. To do so, participants had to learn which 
words led to more or less points in order to make 
better decisions the next time they saw the same 
words. This procedure is described in greater detail 
in the article.

After this initial choice phase, participants were 
presented a surprise memory task, where they were 
asked to recall all of the words they could from 
the experiment. Here we found that participants 
remembered the words associated with the highest 
and lowest values better than the words associated 
with the intermediate values. This finding suggests 
that the most salient rewards, rather than the just 
the highest-value rewards, are the best remembered. 
This result was also an important basis for our later 
research on the influence of memory biases  
in gambling-related research.
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In a separate article3, you indicate that 
your study provides a novel link between 
the memory and decision-making 
literatures by demonstrating that extreme 
outcomes bias both memory and risky 
choice in the same task. Might this 
finding have relevance to treating problem 
gamblers who pinpoint early big wins  
as the start of their problem gambling?
I think this is definitely a possibility. In this study, we 
found that people’s gambling-related decisions were 
related to their degree of memory bias they had for 
extreme values. In other words, if the person was 
more risk-seeking for gains, they also over-estimated 
how often they thought the risky option led to a big 
win. While I doubt that memory biases can explain 

gambling 
behaviour in 
most problem 
gamblers, it is 
possible that 
a sub-group 
of problem 
gamblers may 
misremember 

how often they win, leading them to gamble more 
often than they would otherwise. If this is the case, 
these results could be useful in developing cognitive 
therapies to help treat these problem gamblers. 
For instance, one could develop a therapy where 
the individual is shown a series of reward-related 
events that includes repetitions and test their ability 
to estimate how often each type of event occurred. 
Over successive sessions, the individual would be 
trained to be more and more accurate, reducing their 
memory bias.

In that same article you also note that, 
independent of memory biases, there was 
still significant inter-individual variability 
in risk preference. How extreme was this 
variability in your experiment and were 
there any demographic differences  
(e.g., gender, age, etc.)?

In our previous studies, about two-thirds of the 
participants were female and there was little 
variability in age, making effects of demographics 
hard to tease apart statistically. However, one of our 
current avenues of research is to directly examine 
how demographics and other inter-individual traits 
such as impulsivity, sensitivity to rewards, and non-
gambling-related risk tendencies can influence risk 
preferences.

Researchers have found that self-report 
survey instruments involving addictive 
behaviours (including gambling) can 
be prone to a variety of memory biases 
amongst respondents. Might you have 
any recommendations for improving 
the reliability and validity of these 
instruments?
We do have plans to test for memory biases in those 
who gamble frequently. Here our plan is to use the 
same experimental procedure to see if memory 
biases are more pronounced in gamblers than non-
gamblers. By using an experiment rather than a self-
report measure, it is possible to objectively measure 
the degree of memory bias that an individual exhibits 
as the researcher knows what the individual actually 
experienced. I think this is an important distinction, 
as it does not rely on the individual to report how 
they perceive themself to behave, which may be 
influenced by cognitive biases such as cognitive 
dissonance or other forms of rationalization.

Is the ability to discern and remember 
extreme values based on experience unique 
to humans or do other animals exhibit this 
ability?
It appears that this memory bias due to extreme 
values may not be unique to humans. While we have 
only published evidence of these effects in humans 
thus far, in Dr. Marcia Spetch’s lab we have been 
testing for this extreme-outcome rule in non-human 
animals. Recently we have adapted our experimental 
design for use with pigeons and have found similar 
biases in the pigeons’ behaviour as well.

“In this study, we found that 
people’s gambling-related 
decisions were related to 
their degree of memory bias 
they had for extreme values.”
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What are your plans with respect to 
your future gambling-related research 
investigations?
Two of our current lines of research are the role 
of inter-individual traits on this memory bias and 
how this can influence gambling-related behaviour, 
and the generalizability of these memory biases 
to non-human animals. We are additionally using 
neuroimaging approaches to look into how different 
brain regions are involved in risky decisions made 
based on described probabilities relative to those 

made from 
outcomes 
learned from 
experience. 

In parallel to my 
work with Dr. 
Spetch, I have 
also continued 
to work with 
Drs. Caplan 
and Fujiwara 
to further 
investigate 

how rewards influence memory. In another line 
of research, I have been working with Dr. Craig 
Chapman (Physical Education & Recreation, 
Neuroscience) to investigate how ambiguity (i.e., 
certainty of the possible outcomes) can influence 
gambling-related decisions. In this study we are 
also using motion tracking equipment to examine 
how people’s bodily movements can give additional 
insight into their decision-making process.

Over the last few years, I have found that gambling 
behaviour is an exciting topic at the intersection of 
many subfields, including cognitive psychology, 
behavioural economics, and neuroeconomics. With 
the support of funding from AGRI, I have been 
working on numerous gambling-related research 
projects, and will continue to do so for many years  
to come.

Now that I’ve finished my PhD, I will be starting  
a postdoctoral fellowship with Dr. Elizabeth 
Kensinger (Psychology, Boston College) to 
investigate the effects of emotion on memory. 
Though I have worked on this topic previously, I 
think I will benefit from working with an expert in 
the field, particularly with regards to her use of 
neuroimaging approaches. While this is not directly 
gambling-related, I believe that emotion-related 
and reward-related psychological processes are 
closely intertwined4 and that further research into 
the emotional-memory effects may also be useful in 
furthering our understanding of gambling behaviour.

1 Ludvig, E. A., & Spetch, M. L. (2011). Of black swans and 
tossed coins: Is the description-experience gap in risky 
choice limited to rare events? PLoS ONE 6(6), e20262. 
http://dx.doi.org/10.1371/journal.pone.0020262

2 Madan, C. R., & Spetch, M. L. (2012). Is the enhancement 
of memory due to reward driven by value or salience? 
Acta Psychologica, 139(2), 343-349. http://dx.doi.
org/10.1016/j.actpsy.2011.12.010

3 Madan, C. R., Ludvig, E. A., & Spetch M. L. (in press). 
Remembering the best and worst of times: Memories 
for extreme outcomes bias risky decisions. Psychonomic 
Bulletin & Review. http://dx.doi.org/10.3758/s13423-013-
0542-9

4 Madan, C. R. (2013). Toward a common theory for 
learning from reward, affect, and motivation: the SIMON 
framework. Frontiers in Systems Neuroscience, 7, 59. 
http://dx.doi.org/10.3389/fnsys.2013.00059

“Over the last few years,  
I have found that gambling 
behaviour is an exciting 
topic at the intersection of 
many subfields, including 
cognitive psychology, 
behavioural economics,  
and neuroeconomics.”

http://dx.doi.org/10.1371/journal.pone.0020262
http://www.sciencedirect.com/science/article/pii/S000169181100237X
http://www.sciencedirect.com/science/article/pii/S000169181100237X
http://dx.doi.org/10.1371/journal.pone.0020262
http://dx.doi.org/10.1371/journal.pone.0020262
http://dx.doi.org/10.3389/fnsys.2013.00059
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CONTROVERSIAL TOPICS IN GAMBLING: HIGHLIGHTS 
FROM CONFERENCE 2014

The Institute’s recent 13th Annual Conference 
on Gambling Research took place April 3rd 
to 5th, 2014 at the Banff Centre. Attendees 
participated in a series of sessions led 
by Albertan, Canadian and international 
researchers who discussed a variety of 
controversial topics in gambling. The event 
also included a Research Poster session as well 
as a Pre-Conference Workshop on Knowledge 
Translation for Gambling Researchers held in 
conjunction with the Canadian Consortium for 
Gambling Research (CCGR).

Matt Bachewich & Institute Research Director Dr. Nady el-Guebaly  
(left to right) at the Conference welcome reception  

  Conference plenary sessions were 
held in the Max Bell Auditorium

Matt Becigneul, Carrie Leonard,  
& Institute Executive Director  
Ms. Vickii Williams (left to right)  
at the Conference welcome  
reception  

Note: Presentations 
are available from the 
Completed Conference 
2014 Program page  
on the Institute  
web site.

http://www.abgamblinginstitute.ualberta.ca/en/Events/2014Conference/
http://www.abgamblinginstitute.ualberta.ca/en/Events/2014Conference/
http://www.abgamblinginstitute.ualberta.ca/en/Events/2014Conference/
http://www.abgamblinginstitute.ualberta.ca/en/Events/2014Conference/
http://www.abgamblinginstitute.ualberta.ca/en/Events/2014Conference/
http://www.abgamblinginstitute.ualberta.ca/en/Events/2014Conference/
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SELECTED DAY ONE CONTROVERSIES:
Organized Crime and the Connection 
to Illegal Gambling
Gambling advocates argue that the availability  
of legal gambling opportunities results in a 
significant reduction in illegal gambling… but is  
this always the case?

In his conference session “Organized Crime and the 
Connection to Illegal Gambling” Detective Constable 
James (Sandy) Crawford of the Ontario Provincial 
Police provided attendees with a fascinating glimpse 
into the criminal underworld of illegal gambling.  
Crawford noted that Ontario’s illegal gambling unit 
began operations in 1996 and that his team had 
been involved in 7 separated wiretap investigations 
and obtained more than 150 warrants. Evidence 
gathered over the years from police investigations 
and wiretap surveillance indicates that organized 
crime (OC) groups (e.g., Hell’s Angels, Mafia, Asian 
gangs) are heavily involved in providing illegal 
gambling activities. In describing reasons for their 
involvement, Crawford explained that, “[Organized 
crime] will do whatever they can to make a profit 
so whenever there is demand they will provide a 
supply… illegal or not.” In addition to the lucrative1 
nature of illegal gambling, Crawford indicated that it 
is also relatively easy for OC to provide the service. 
Unlike narcotics distribution or prostitution, illegal 
gambling doesn’t require a complicated supply chain 
in order to supply “product.” Other factors include a 
relatively limited police enforcement and that illegal 
gambling activities rarely result in severe jail time. 
Types of illegal gambling offered are varied but 
typically include activities such as poker cardhouses2, 
underground gaming machines, bookmaking, and 
match fixing. Crawford said that a more recent trend 
has been for OC groups to provide their own offshore 
wagering services via web sites3. 

A Critique of Ontario’s Gambling 
Modernization Plan 
Canadian provincial governments generate 
considerable revenues from their citizenry by 
keeping a portion of gambling-related profits. Who 
decides how much revenue generation is optimal 
considering the potential for negative consequences?

Mr. Rob Simpson, past-CEO of the Ontario Problem 
Gambling Research Centre, prefaced his presentation 
by saying that it was intended to be controversial. 
He stated, “While I’m in favour of people using 
their discretionary income to go gambling… [I’m] 
of course against any problematic aspects that may 
result.” Simpson went on to describe how Ontario’s 
government had planned to modernize its casino 
sector by closing 17 slots-at-race track venues, 
opening 20 new urban casinos, and expanding 9 
existing casinos. They had anticipated that their plan 
would significantly grow the number of slots and 
table games in the province and be implemented 
in partnership with the private sector. Ontario’s 
strategy was critiqued by Simpson who suggested 
that “Big Gaming” interests were working behind 
the scenes to influence the proposed modernization 
plan. He likened their strategies for advancing it to 
those previously used by “Big Tobacco, Big Pharma 
and Big Oil.” Essentially, their “playbook” involved 
controlling communications about the benefits of the 
casino modernization proposal while manufacturing 
uncertainties about counter-arguments used by their 
opponents. Simpson also contended that, while the 
government claimed justifications for the additional 
billions forecast as a result of plan implementation, 
it failed to disclose the potential negative financial 
hardships imposed on the province’s gambling 
customers. In concluding, Simpson noted that 
community pushback ultimately resulted in the 
Modernization Plan being put on hold and the 
resignations of all Ontario Lottery and Gaming 
Corporation Board members.

Mr. Rob Simpson 
presented “A Critique 
of Ontario’s Gambling 
Modernization Plan.”

“Feel free to be 
controversial.”  
-- Dr. Seamus O’Shea, 
Board Chair, Alberta 
Gambling Research 
Institute.
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The Unhappiness of  
Problem Gamblers
Research studies frequently report that the great 
majority of individuals who choose to gamble are 
able to do so safely and without negative side 
effects. Might gambling actually have a positive 
effect on wellbeing?

Dr. David Forrest, Salford University, UK presented 
research findings from his analysis of a question 
about happiness4 that was included on the 2010 
British Gambling Prevalence Survey. He explained 
that, when scores from the problem gamblers 
(PGs) were removed from the question results, 
he discovered that the rest of the population was 
quite happy. “In fact, there was a preponderance 
of scores in the 8 to 9 range as few people gave a 
low happiness score… and only 15% of that sample 
scored between 1 and 6,” said Forrest. Looking at the 
PGs separately revealed a very different pattern of 
responses. For that group, Forrest noted, “Wellbeing 
poverty is now the norm… 47% of PGs gave a score 
in the 1 to 6 range which is a tripling versus the [non-
problem] group.” Forrest acknowledged that the low 
happiness levels of PGs might have just reflected life 
circumstances that would give PGs low happiness 
anyway. To account for this, the model he created 
controlled for other gambling-related variables (e.g., 
PGSI scores) and non-gambling-related ones (e.g., 
ethnicity, age, alcohol use, etc.) that affect wellbeing. 
In this predictive model5, categorization as a PG 
on the PGSI had an effect on wellbeing equivalent 

to shifting from good health to very poor health 
(e.g., developing cancer). “No risk” gamblers who 
scored zero on the PGSI were found to have elevated 
wellbeing as a result of their gambling involvement. 
Forrest felt that perhaps the most interesting results 
from his model were from the low-to-moderate-risk 
gamblers who endorsed 1-2 items on the PGSI. For 
them, the model predicted depressed wellbeing in 
both males and females (the effect was greater in 
females). The lessened wellbeing was severe and 
equivalent to the effect  
of being unemployed or without a spouse/partner 
(in males). To conclude, Forrest suggested his model 
had three main implications: 

1) PGSI thresholds might be too conservative for 
describing PGs; 

2) male and female data was quite different and each 
group responded differently to questions, and; 

3) results were very suggestive that, for a majority  
of the population, gambling brought a modest 
benefit or “premium” in their wellbeing. But for the 
small number of PGs there was enormous damage.

Dr. David Forrest, Salford 
University, UK, presented 
“The Unhappiness of 
Problem Gamblers.”

“The work done by AGRI is incredibly 
important and valuable… [AGRI] is 
also talking about the tough issues and 
finding ways to find a balance between 
a service that Albertans want and a 
response for those that have concerns.”
–  Mr. Bill Robinson, President & CEO, Alberta Gaming 

and Liquor Commission

1 Crawford estimated that a single underground slot 
machine or VLTs generates up to $1,000 per week.

2 Crawford estimated that there are now more than 1,000 
cardhouses operating in the City of Toronto.

3 Crawford reported that thirty such web sites have been 
seized to date.

4 Happiness scores were self-reported on a 10-point scale. 
A higher number indicated a greater level of happiness. 

5 Forrest stressed that there was no evidence of causation 
in his model; only association.
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Research Poster Award
The Institute recognized graduate student Travis 
Sztainert of Carleton University as the winner of the 
best research poster at Conference 2014. The title 
of Travis’ poster was “Starving to Gamble: Hunger 
and Gambling-Related Craving Interact to Heighten 
Persistent Play among Problem Gamblers.” Special 
thanks to all 28 participants who displayed their 
gambling-related research at this event. 

  Mr. Dustin Marcinkevics presenting 
at the research poster session.

  Dr. Aino Suomi, Australian National University, presented 
“Problem Gambling and Family Violence.”

  Dr. Carolyn Downs, Lancaster University, UK, presented 
“Gambling on Debt: Problem Gamblers Strategies for 
Concealing Deviant Identities.”

  Ms. Tracy Schrans, 
Focal Research, presented 
“Hedging Our Bets: 
Using Loyalty Data and 
Player Tracking Data to 
Identify and Manage Risk 
(An Inside View).”

  Dr. Brian Castellani, Kent State 
University, presented “Pathological 
Gambling and the Making of a Medical 
Problem - Fourteen Years Later.”
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“There has never been a bear attack in 
Banff National Park for a group of six or 
more people.”
– Mr. Jim Olver, Banff Centre.

Conference 
Program 
Organizer  
Dr. Garry Smith

“Gambling can be a volatile activity 
and can sometimes get out of control. 
As researchers we believe science leads 
to evidence, truth, and a functioning 
democracy though it doesn’t always work 
that way… Hopefully the findings and 
analyses presented at this conference will 
help us solve these gambling dilemmas.”
– Dr. Garry Smith, Conference Program Organizer  

& University of Alberta Research Coordinator for  
the Institute.


