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1 Dec 2022, 10pm GMT: Season 3 Technology, Risk & Gambling webinar: “20 years of
the Pathways Model: Understanding disordered gambling and other behavioural
addictions”. Alex Blaszczynski & Lia Nower interviewed by David Ledgerwood and

Luke Clark. Free registration: https://www.sydney.edu.au/brain-mind/our-

research/technology-addiction/gather-webinars.html
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Why study habit formation in gambling?

 Neuroscience models of addiction have proposed a
transition from goal-directed to habitual behaviour
(underpinned by the striatum) as key process
(Robbins & Everitt)

« Individual differences exist in the speed of habit
formation, which may be relevant to addictive
behaviours (Ersche et al ‘Creature of Habit Scale’;
Lally et al 2009 new habits in 18 — 254 days)

« Although people colloquially refer to a gambling
habit, this construct has received minimal attention.
‘Habituation’ (tolerance? Habit formation?) is a key
node in the Pathways Model.

Image credit: https://www.psychologicalscience.org/publications/observer/obsonline/how-a- gE\NN-IrBRLEI LO(E RESEARCH
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Key features of this study

200 spins 200 spins 200 spins
(~15 mins) (~15 mins) (~15 mins)

1. A highly realistic simulation of a modern slot
machine allows us control over the game experience

2. Participants played 3 times, to examine behavioural
changes within and across sessions
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Method

56 participants (37F, 19M) with no prior slot
machine experience.

Over 3 sessions spaced 6 - 8 days apart
(32,112 usable trials)

Simulated slot machine game in Unity
— 3 controlled outcome sequences

— we recorded the timing and bet amount on
each spin, to generate two behavioural
variables: i) the spin initiation latency, ii)
whether the participant changed their bet
configuration (*bet switches’)
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Micro-analysis of slot machine gambling

« We focus on two behavioural expressions, which both align with psychological
definitions of habit
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Outcome-related effects

Losses Losses Disguised as Wins Wins

 The Spin Initiation
Latency — but less
so Bet Switching --
is also sensitive to
the prior outcome

 Novice gamblers
display ‘post
reinforcement
pause’ from the
onset of the first
session

Spin Initiation Latency (log)

Session == 1 == 3
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Spin Initiation Latencies: sensitive to win
magnitude and losing streak length
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participants speed up with practice but simultaneously, the post-
reinforcement pauses get longer!! (i.e. stimulus-led responding)

Ferrari et al 2022 IGS
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Next Steps

Links to gambling problems

Convergence with established
habit probes (e.g. outcome
devaluation tests)

Impact of stress on habit
formation and expression

Deploying Cleo’s Gold online
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How does the User Interface affect slot
machine behavioural measures?

WIN
oo m@@@m

CONTROLS n.ﬂnn | B 7‘ H:v
Keyboard / Button Panel Mouse / Button Panel Mouse / Commercial integration
n=>57 n=>54 n =58

No differences in demographics or pre-gambling measures (ps > .27)
*Gambling cognitions, p = .052
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Speeding and PRPs in online slot machine

Losses Losses Disguised as Wins Wins
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 Ps show faster habit formation with keyboard than mouse control
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Conclusions

« Although slot machine gambling has a limited behavioural repertoire, detailed
analysis offers a number of behavioural signals (see also Chen et al 2022
PlosOne)

« By characterizing changes within and between sessions, we propose two
behavioural markers as expressions of habit formation: the speed of play and
changes in betting.

- Further work is needed to explore these markers in relation to gambling
problems, and established cognitive tests of habit (e.g. devaluation)

« In translating these effects to the online environment, it is likely these
behavioural markers may be sensitive to a range of extraneous/UI variables,
with implications for predicting high-risk gambling.
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GAMBLING PRODUCTS pt 3: ONLINE GAMBLING
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The Emergence of Online Gambling

I Global gambling losses

$bn . i
Gaming machines [l Casino Betting « BC V\./aS ﬂrSt_Canadlan
_[”0”-@5"”0) oo o province to introduce
otteries ntine ther Online gambllng in
400
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300 « PlayNow.com is the
only legal, regulated
200 site for BC residents

 (UK: hundreds of
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Online gambling: the concerns

“*Which forms of gambling do you * 24/7 accessibility
think are harmful?” (Angus Reid poll) _ Mobile access via phones

Online gambling of any type | 56
VLTs (video lottery terminals) at a bar or pub | 0% P | ayl n g on C red It Ca rd (‘th e
Casino (blackjack, roulette, slots, etc.) N << P lastic tra 9 ’)
Betting on a race at the track, or playing VLTs there | 40%
Sports betting (off-track or Pro-Line) | 34%

Lottery tickets (such as Lotto 6/49, scratch tickets, etc.) | 17%

Cannot control alcohol / drug
use (gambling while
intoxicated)

Charitable gambling (church bingo, 50/50, etc.) | 9%

None of these are harmful to most participants — 30% SOCIal iSOIation ; red uced

stigma / less intimidating?
(than masculine gambling
shops & casinos); highly
immersive?

(Angus Reid poll in Vancouver Sun,
13 Oct 2016)
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Is online gambling more addictive?

« Basic study: find a group of people who gamble online
and a group who gamble ‘offline’ (i.e. don’t gamble
online). Measure PGSIs.

— Online group show higher PGSI (Griffiths et al
2011, Kairouz et al 2012, BC Prev Survey 2014)

 The problem: the online group tend to engage in more
forms of gambling, incl. offline games.

« In studies that control for number of different
gambling forms, online engagement by itself is not

reliably predictive of gambling problems (Laplante et
al 2014, Philander & Mackay 2014)
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Two unusual programs of research at CGR

Authentic slot machines

« Complex & expensive kit that needs occasional
maintenance

« Do not generate behavioural outputs

Tracked data from the BC PlayNow.com website

T

« 1 yr from eCasino e e e i)
- VSE as marker of likely harm i —
 De-identified data (time consuming for operator S ——

tO p re pa re) howto :identify problem gamblers

UBC researchers have successfully used machine learning to identify online gamblers
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Why use authentic products?

« Behavioural research on gambling has mainly relied
on highly simplified tasks that lack ecological
validity (i.e. gamblers would not voluntarily play
such tasks)

« These are complex digital products that contain
many structural features (fast speed, audiovisual
feedback, opportunities for control etc etc)

 These features may also combine to create powerful
states of immersion
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Online Gambling in BC

Past Year Gamblers

i BC haS a Slngle, State—run On||ne PGSI — Problem Gambling Severity Index Total

Population All Online
gambling platform called PlayNow.com  s:melesie el B e e
. Non gambler 15% 0% 0%
( S In Ce 2 O 04) Non iroblem gambler 57% 68% <€ 43%
Low risk problem gambler 12% 15% 16%
+ Common concerns: 24/7 access, v ——— ol n g
m I g ratl O n d U rl n g COVI D (SOCIa | Moderate/High risk problem gambler 15% 18% => 40%
ISO|atIOn, mOre |mmerS|Ve), ha rd tO (= points to statistically higher result)

monitor alcohol/drug intoxication

_ _ BC Online Gambling Prevalence
 Unlike most land-based gambling, the Study (Feb 2020),gn = 4,079.

logging of all transactions against the
user’s account creates a unique
opportunities for detection and 15% moderate/high risk on PGSI
intervention

22% gambled online in past year
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How? SlotsTracker

Logic:
SPIN OFFSET / 1. high fidelity video capture via
REEL SPIN FEEDBACK HDMI splitter
ONSET N orreET 2. identify specific screen events that
signal the onset and offset of the spin
l l l and outcome

3. scan video file frame by frame for
B sPn | ouTcovE [N those events
4. extract key info from screen

(timestamp, size of bet, size of win)
at those moments

4 N
e.g. a game-specific image
template for each number as

appearing in credit window ,

Slot machine: 'Buffalo Spirit’, WMS / Scientific Games CENTRE for

Python code on Github, contact luke.clark@psych.ubc.ca GAMBLING RESE,?S(B:E




Trial-level analyses indicate systematic effects on
micro-analysis of slot machine behaviour

Ps play
faster with
increasing
loss streak
length (both
expts)

Ps bet high
(relative to
their own
mean)
following
large wins
(both expts)
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Limbrick-Oldfield, Chua, Cringle, Macdonald,

Ferrari, Zhang & Clark, under review

~ [o0] o

()]

log(Spin initiation latency)

B Earned data

. Windfall data
—— Earned predicted
Windfall predicted

p(High bet)

o
N

0.0

&
o

o
>

o 1 2 3 4 5
log(Loss Streak)

5 4 5 =% 1 3 3 & & &
log(Win size)
CENTRE for
GAMBLING RESEARCH
at UBC



