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Take a moment to imagine...
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Gambling Is changing

LA May 16, 2022
PRESSE

LOTO-QUEBEC
THE NUMBER OF SELF-EXCLUDED

EXPLODES

More and more players are demanding that their access to online gambling sites be closed

VINCENT LARIN
THE PRESS

The number of registrations for Loto-Québec’s self-exclusion program for online
gambling has increased markedly during the pandemic. (72% from 2020 to 2021)




Gambling harm prevention needs detection systems

¢+ How can you detect people at-risk for experiencing harm?

: : : c}
+ Ask all users to fill out a questionnaire every week? 100 FATIGUIN

+ Have someone look through user accounts on a case-by-case basis? 700 NOISY.
¢+ Intervene after a particular threshold (e.g. $500 in losses) is crossed?

RELEVANT-

ALLY-




Machine learning

+ Machine learning provides a suite of statistical tools specifically
designed to make good predictions about future events

utput layer

(Figure from Yin et al., 2020)



Machine learning for gambling harms

+ Machine learning approaches have shown good performance in
classifying relevant indicators of harm:

¢ Triggering RG alerts (Gray et al., 2012)

¢ Self-exclusion from gambling (Finkenwirth et al., 2020; Haefeli et al., 2015; Percy et
al., 2016)

¢ Account closure due to self-reported problems (Braverman & Shaffer, 2012;
Philander, 2014; Xuan & Shaffer, 2009)

+ Brief Biosocial Gambling Screen (partial DSM criteria) (LaPlante et al., 2014)

ot

¢ Problem Gambling Severity Index (PGSI) (Luquiens et al., 2016) m
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Research aims

1. Determine if (and which) machine learning
algorithms can accurately predict PGSI risk
levels using data that is readily available to
online gambling websites

2. Explore potential behavioural markers of
gambling harm



Study 1 - France

+ N = 9,306 users of licensed, privatized gambling websites

¢ PGSI emall invitations sent to users from:
December 2015 — March 2016

+ Gambling data provided by French Online Gambling Regulatory
Authority (ARJEL) for 12 months prior to each user’s PGSI



Study 1 - Methods I

¢ Input Variables (64) ¢ Dependent Variables (2)
1. Account-level information 1. PGSI 5+: Moderate-to-high risk
(e.g., age, sex) of experiencing past-year

gambling harms

2. PGSI 8+: High risk of
experiencing past year
gambling harms

Usage of RG tools
Deposits and withdrawals
Betting Information

Loss chasing

N e

¢+ ML Algorithms (4) o
1. Logistic regression 3. Declision Trees _
2. K-nearest neighbours 4. Support Vector Machines
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Study 1 — ROC plots

Overall Model — PGS| 5+
Overall Model — PGS| 8+

Sensitivity
Sensitivity

— Support vector machine 'I
Decisiontree — Support vector machine
— Logistic regression Decision tree
— K-nearest neighbour — Logistic regression
- — K-nearest neighbour
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Study 1 — Performance

Metric PGSI 5+

Sensitivity 71.00%
Specificity 82.10%
Positive Predictive Value (PPV) 49.62%

Negative Predictive Value (NPV) 91.89%

PGSI 8+

74.30%
87.20%
38.67%

96.87%

12



»!vl-a!v
+ &

¢+ N = 9,145 users of lotoquebec.com (formerly espacejeux.com)

Study 2 - Quebec

+ Email invitations sent to users from:
September 2019 — November 2019

+ Gambling data provided by Loto Quebec for 12 months prior to
each user’s PGSI
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Study 2 - Methods : I :

¢ Input Variables (144) ¢ Dependent Variables (2)
1. Account-level information 1. PGSI 5+: Moderate-to-high risk
(e.g., age, sex) of experiencing past-year
1. Usage of RG tools , g%”é?lénf E@é?fsk of
: : : : High ri
2. Dep_05|ts and W|thrawals experiencing past year
3. Betting Inf_ormatlon gambling harms
4. Loss chasing

¢ ML Algorithms (6) _
1. Logistic regression 4. Support Vector Machines

2. K-nearest neighbours Added 5. Random Forest
3 Decision Trees added g Artificial Neural Networks
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Study 2 — ROC plots

AUC
= 84.33%

AUC
= 82.52%

Sensitivity (proportion of PGS| 5+ identified)
Sensitivity (proportion of PGSI 8+ identified)

0.8 0.6 04 0.2 0.8 0.6 0.4 0.2
Specificity (proportion of PGSI < 5 identified) Specificity (proportion of PGSI < 8 identified)

©Youden Index (best performance) @Youden Index (best performance)




Study 2 — Performance

Metric PGSI 5+

Sensitivity 81.75%
Specificity 74.36%
Positive Predictive Value (PPV) 46.29%

Negative Predictive Value (NPV) 93.78%

PGSI 8+

81.94%
72.20%
29.48%

96.57%
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Study 2 —relative importance

Most bets in one day
Weekly bet amount (avg)
Weekly bet amount (SD)

Loss Chasing - 3 deposits
Bets per week (avg)

Loss Chasing - 60 minutes
Winnings per week (avg)
Winnings per week (SD)
Bets per week (SD)
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General conclusions

+ Machine learning algorithms can provide excellent classification
performance for PGSI risk categories using online gambling data

¢ Specific aspects of betting behaviour distinguish users at different risk
levels

¢ Aggregate risk-detection for identifying more-harmful situations

Next steps:
1. Re-validate models (N = 13,300)
2. Achieve equitable outcomes
3. Deployment online
4. Evaluate interventions in the place they would be used
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Study 1 - results

Higher-risk

gamblers correctly

classified

Percentage oflower-risk

gamblers correctly classified
PGSI 5+ PGSI 8+

4.90% 11.90%

24.70% 40.10%
44.20% 58.80%
63.40% 71.70%
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Study 2 - results

Higher-risk Percentage of correctly-classified
participants correctly lower-risk participants

classified PGSI 5+ PGSI 8+
13.62% 24.36%

45.93% 39.16%
61.78% 55.03%
70.26% 68.64%

23



Study 2 - results

10,839

Users clicked the survey
link

9,233

Users completed the
survey

9,145

Users had set a deposit
limitand placed at least

one real-money bet during

the prior 12 months

1,606

Users did not complete
the survey

88

Users had not placed a
bet using real money

during the prior 12 months

Final Sample: 9,145

Active users who placed at least one real-

money bet during the prior 12 months
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Study 2 - results

Models

Number of

Variables in the Model 3a

Variable Group Group Model 1 Model 2 Model 32 Model 3b Model 4 Model 5 Reduced
Account information
Responsible gambling tool use
Loss chasing

Overall gambling activity _
Transactions ]

Individual gambling activities 100 _

Number of variables in the model- 34 44
Model performance (AUC) Good --

Performance

Excellent
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Study 2 - results

Decision
Trees

K-Nearest
Neighbours

Support
Vector
Machines

Logistic
Regression

Artificial
Neural
Network

Random
Forest

AUC (PGSI 5+)
mmm AUC (PGSI 8+)
—O—Youden Sensitivity (PGSI 5+)

—@—Youden Sensitivity (PGSI 8+)

-A-Youden Specificity (PGSI 5+)

-A-Youden Specificity (PGSI 8+)
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Study 2 - results

Model Performance (AUC)

N

PGSI 5+
uPGSI 8+
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Study 2 —results (slot machines)

User gain (CAD) per week (SD)
Loss Chasing - 3 deposits

Loss Chasing - 60 minutes

Amount of bets per week (SD)
Maximum number of bets in one day
Amount of bets per week (mean)
User gain (CAD) per week (mean)
Age

Number of bets per week (mean)
Number of bets per week (SD)
Weekly deposit limit (maximum)
Number of days with at least one bet during active weeks (mean)

Number of days with at least one bet during active weeks (SD)

Number of weeks with at least one bet
Weekly deposit limit (minimum)
Number of activities played

25 50 75
Feature Importance

PGSI 5+ mPGSI| 8+




Study 2 —results (lottery)

Loss Chasing - 3 deposits

Loss Chasing - 60 minutes

Weekly deposit limit (maximum)
Number of activities played

Age

Weekly deposit limit (minimum)
Maximum number of bets in one day
Amount of bets per week (mean)
Number of bets per week (SD)

User gain (CAD) per week (mean)
Number of bets per week (mean)
Amount of bets per week (SD)
Number of weeks with at least one bet
User gain (CAD) per week (SD)

Number of days with at least one bet during active weeks (mean)

Number of days with at least one bet during active weeks (SD)
Number of reductions in weekly deposit limit
Number of increases in weekly deposit limit

50
Feature Importance

PGSI 5+ mPGSI 8+




