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Disclaimer

The views being expressed are our own and do not necessarily represent the
views of the Ontario Securities Commission.
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Introduction

In our society, which individuals would you say are unbiased,
objective, and rational?
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Introduction

Studies have found that judges:
« Hand out harsher sentences when their favorite football team loses
* Rely heavily on a defendant’s mugshot when making pre-trial decisions

« Hand out harsher sentences the day after switching to daylight savings time

Eren, O., & Mocan, N. (2018). Emotional judges and unlucky juveniles. American Economic Journal: Applied Economics, 10(3), 171-205.

Chen, D. L., Moskowitz, T. J., & Shue, K. (2016). Decision making under the gambler’s fallacy: Evidence from asylum judges, loan officers, and baseball umpires. The Quarterly Journal of Economics, 131(3), 1181-1242.
Ludwig, J., & Mullainathan, S. (2022). Algorithmic behavioral science: Machine learning as a tool for scientific discovery. Chicago Booth Research Paper, (22-15).
Cho, K., Barnes, C. M., & Guanara, C. L. (2017). Sleepy punishers are harsh punishers: Daylight saving time and legal sentences. Psychological science, 28(2), 242-247.
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Traditional Economics

Humans behave like...
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Behavioural Insights

Actually, humans behave more like...
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Behavioural Insights at the OSC

e Qur team conducts research to understand and influence the attitudes and
behaviour of capital markets participants.

Artificial Intelligence and Retail Investing: Atrtificial Intelligence and Retail Investing: _
- 3 Research Report
Use Cases and Experimental Research Scams and Effective Countermeasures

Behavioural Insights Research Behavioural Insights Research

Digital Engagement Practices:

Dark Patternsin
Retail Investing

Gamification Revisited: A Behavioural Insights Analysis of the Effects
New Experimental Findings of Environmental, Social, and Governance
in Retail Investing Factor (ESG) Disclosure and Advertising by

Digital Engagement Investment Funds on Retail Investors

Practices in Retail Investing:

Behavioural Insights Research
Gamification & Behavioural Insights Research
Other Behavioural
Techniques
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Al and Retail Investing

« Significant increase in the scale and breadth of artificial intelligence (Al) systems
in recent years.

« Use of Al systems to guide investment decisions presents considerable
opportunities (and risks) for retail investors.

* |Investor sentiment and adoption of these technologies may be changing.
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Research Report

Provide a research-based overview of:
e Current use cases of Al within the context of retail investing.

o Effects of Al systems on investor attitudes, behaviour, and decision-making.

Artificial Intelligence and Retail Investing:
Use Cases and Experimental Research

Behavioural Insights Research

o
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Research Methodology

A mixed-methods research approach with two streams:

1. Aliterature review and environmental scan of investor-facing Al systems in
Canada and abroad to identify the current use cases of Al.

2. Abehavioural science experiment to determine how the source of an investment
suggestion — Al, human, or a blend of the two — impacts the extent to which
investors follow that suggestion.




ONTARIO

OSC SECURITIES

COMMISSION

Use Cases

We identified three broad use cases of Al specific to retail investors:

e Decision Support: Al systems that provide recommendations or advice to
guide retail investor decisions.*

e Automation: Al systems that automate portfolio and/or fund (e.g., ETF)
management for investors.

e Scams and Fraud: Al systems that facilitate scams and fraud targeting
investors, as well as frauds capitalizing on the “buzz” of Al.

*In Canada, regulations forbid firms from using Al to provide advice or recommendations 12

without human oversight; this use case was observed in the other jurisdictions.
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Experiment Overview

* Implemented an online, randomized controlled trial (RCT).

» Tested how closely Canadians followed a suggestion for how to invest a
hypothetical $20,000 across equities, fixed income, and cash.

» Varied who provided the investment suggestion: a human financial services
provider, an Al investment tool, or a human financial services provider using an
Al tool (i.e., ‘blended’ approach).

» Also varied whether the investment suggestion was sound or unsound based
on widely accepted principles for investing.
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WealthTogether

WealthTogether

Alex, Financial Services Provider

Thank you for choosing WealthTogether. I'm Alex,
and for the past decade, I've helped many clients
navigate the complexities of personal finance and
investing. | look forward to working with you!

| understand that you are looking to invest
$20,000-let's work together to achieve your
financial goals. First, I'd like to better understand
your financial situation. Then | will provide you
with a suggested strategy for reaching your goals.

Please fill out the investment questionnaire on
the next page.

Kai, Al Investment Tool

Thank you for choosing WealthTogether! I'm Kai,
WealthWorks' artificial intelligence (Al) powered
investment tool. | use a proprietary dataset of
investment portfolios of thousands of clients and
synthesize published academic and finance
journals to help optimize clients’ asset allocation
strategies to help them reach their goals.

| understand that you are looking to invest $20,000.

First, I'd like to better understand your financial
situation. Then | will provide you with a suggested
strategy for reaching your goals.

Please fill out the investment questionnaire
on the next page.

WealthTogether

Alex, Financial Services Provider

Thank you for choosing WealthTogether. I'm Alex,
and for the past decade, I've helped many clients
navigate the complexities of personal finance and
investing. | look forward to working with you! |
understand that you are looking to invest
$20,000-let's work together to achieve your financial
goals.

At WealthWorks, we use Kai, an artificial intelligence
(Al) powered investment tool to help our clients
achieve their financial goals. Kai uses a proprietary
dataset of investment portfolios of thousands of
clients and synthesizes published academic and
finance journals to help optimize asset allocation.| will
take Kai's analysis into account in addition to my own
expertise and experience.

First, I'd like to better understand your financial
situation. Then | will provide you with a suggested
strategy for reaching your goals. Please fill out the
investment questionnaire on the next page.
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Experiment Overview

@ Investor Questionnaire

WealthTogether

Alex, Financial Services Provider

- \ Completing this questionnaire will provide
't" valuable information about your financial situation.
‘ Thank you for taking the time to fill it out.

Imagine that this is your real money. When will you need to use this money (i.e., remove this money from your portfolio)?

Less than 5 years
5 to 10 years

More than 10 years

Which of these statements best describes your attitude towards risk when making investment decisions:

| am conservative; | try to minimize risk altogether or am willing to accept a small amount of risk
| am willing to accept a moderate level of risk and tolerate moderate losses to achieve potentially higher returns

| am aggressive and typically take on significant risk. | can tolerate large losses For the potential of achieving higher returns

How old are you?
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Experiment Overview

Alex, Financial Services Professional

l Thank you for completing the questionnaire!
W Based on your responses, I've determined that
you are a balanced investor. | would suggest a
portfolio with these allocations:

® Fixed Income u Ca_sh
(e.g. Bonds, GIC) (e.g. Chequing
account)

35%

5%

m Stocks

Please enter how much you would like to allocate to each asset. Make this allocation decision as if it were your own situation and
money.

You must allocate all $10,000. The % column will automatically update as you enter in the dollar amounts so you can see the breakdown
of your portfolio.

Asset % of allocation $ amount
Stocks 0%
Fixed income 0%

Cash 0%
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Experiment Results

As expected, sound advice was followed more than unsound advice.

Deviation from suggested allocation by soundness

1200.0
74%

1000.0

800.0

600.0

Deviation

400.0

200.0

0.0 -
Sound Unsound

n=4,830 | *p<.0125
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Experiment Results

There were small, non-significant differences in how closely people followed
investment suggestions based on source.

Deviation from suggested allocation by source
3.5%
1000.0
8.9% _ 5.9%
800.0
§ 6000
b
L.
®
A 400.0
200.0
0.0
Human Blended
n=4,834 | *p<.0125
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Implications

« Initial data, while interpreted with caution, suggests a preference for ‘blended’
advice, which could enhance investor outcomes.

« Our data suggests that Canadians are trusting of recommendations generated
by Al systems, as we did not observe any material difference in adherence
between our human and Al conditions.

» Ensure that any future Al systems providing investment advice and
recommendations are based on unbiased, high-quality data.
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Gamification Revisited:
New Experimental Findings
in Retail Investing

Behavioural Insights Research
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Context

« A wave of digital investing platforms has expanded market participation for
retail investors in Canada and around the world.

» However, there is concern for some of the that these platforms use and how
they may influence investor behaviour.

« These Digital Engagement Practices (DEPs), often referred to as

“Gamification,” use insights from behavioural science to influence investor
behaviour.
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What is Gamification?

Gamification refers to a variety of behavioural techniques that integrate game-
related elements into non-gaming contexts and applications, with the purpose
of improving user experience and engagement.
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What is Gamification?

Digital engagement
practices

Behavioural
techniques

Gamification
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Research Overview

We tested applications of digital engagement practices:

e Social Interactions
 Social Norms Data

« Copy Trading

How do these techniques influence the trading behaviour of retail investors?

@DayTraderMax
+3.96% since last week

Ethan Z The market rallied last week and brought us some
nice gains. I'm expecting even more from $BOODL
‘ ) 1hr and $VONICS this week, but I'm selling SGLITCH to

i lock in last week's gains.
The recent SGADGER surge has been turning heads

Q ... | encourage everyone to buy shares NOW m

before it’s too late /¥ #ALLIN

©785 O 16 Stock Trade Value
Ciber HOLD
Glitch SELL $1,700
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Experiment Overview

Welcome to Stockland!
(@]
Week 0

Start by buying ane of more of the stocks below. You must invest the Full $10,000 ta begin.

« Randomized Controlled Trial (RCT)

Available Stocks

with over 3,500 participants

“2.0% post weak
Glitch $0.34
0% past week
Vonics $1.30
0% past week
Swipro $2.80
Eyr—
Bood! $1.12

-14.5% past week

« Trading stocks on a simulated platform - e

Please enter how much of each stock you would like to purchase, from $0 - $10,000 in whole dollar increments,

For more information about each stock, hover over or click the stock name.

 Qutcome of interest:

Social Feed

See what other Stockland users are talking
about this week

o Trading of promoted stocks — P

The recent SGADGER surge has been turning heads
Q.1 encourage everysne to buy shares NOW
before i’ too ate o BALUN

Qs 0w

[ [

P

AlexR.
Swipro  § 0 & The

SGUITCH s looking like.a ¥ hidden gem™¥. Technical
analysis signals a bullish trend, Now is the perfect
time to buy.

Boodl  § L} D553 016

Taylor T.
2he

W Screon tine = rading time ! Locking for the
nest big thing & 02y Tradinghustle

Qs On
| Remaining:§ 10000 |
NoorR.
®
A
I have 2 fealing that SVONICS i about to take off
[Toiat 50 | #. Looks like astrong buy based on fundamentals

200 market sentiment!

Vs OB
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Social Interactions

Social Feed

See what other Stockland users are talking
about this week

Ethan Z.
* Design elements that enable users to interact li) i
with others by generating, sharing, and reacting The recent SGADGER surge has been tuning heads
. . . . ... | @ncourage everyone {0 DUy shares
to content, and engaging in direct messaging. Geforatisnos e BN EALLN
Q785 ©O16
. . . 1 ’ A Alex R
* Hypothesis: @ trading in ‘promoted’ stocks I , ;
1hr

SGLITCH is looking like a ‘¥ hidden gem ¥, Technical
analysis signals a bullish trend, Now is the perfect
time to buy.

553 ©O16

Taylor T.
‘ 2hr

M Screen time = trading time /! Looking for the
next big thing & #DayTradingHustle

Q368 O 11
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Social Norms Data

Market Movers

See what other Stockland users are trading
this week

332 215 Bought 382 465 Sold

« Design features which signal social norms (i.e.,
information about how others think and behave). 18+ 492 Bought 18 2126 Sold

. Hypothesis:ttrading in ‘promoted’ stocks 12 1390 Bought 48 547 Sold

&% 201 Bought 32+ 489 Sold

E

324 2029 Bought 2+ 388 Sold

332 173 Bought 2% 485 Sold
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Copy Trading

Copy Trader

Invest like our top performing traders

@DayTraderMax
+3.96% since last week

The market rallied last week and brought us some
nice gains. I'm expecting even more from $BOODL

- Platform functionality which allows users to e DTN B et INH
. lock in last week's gains.
copy the trades of other profiled users.

MY TRADES

. Hypothesis:ttrading in ‘promoted’ stocks i Trade Value
Ciber HOLD -
Glitch SELL $1,700
Vonics BUY $100
Swipro HOLD -
Boodl BUY $1,600
Gadger HOLD -
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Results: Trading of Promoted Stocks

Social interactions feed and copy trading significantly influenced trading behaviour.

Percentage of trading activity in the promoted stocks
by experi ment group
18.4%
12.2% |
60 ! jae
£
=0
8%
2% 407
©
£t
(o]
o8
-‘é § 20
[ =
8E
a
0 Control Social Social Copy
Interactions Norms Trading
Feed Data

n= 22830

*p<0.01,*p<00167, +p<05

Primary analysis, controlling for age, gender, objective investing knowledge, and investor status
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Implications

« Socially based engagement techniques—social interactions feeds, copy trading,
and top traded lists—can influence investors to trade specific assets.

o Concentrating trading on popular stocks — called “herding” — lowers returns.*

o Social interactions and copy trading can increase risk taking.™*

« Key Takeaway: Digital engagement practices can meaningfully influence
investor behaviour—often in ways that are not in the best interest of investors.

*Barber, B. M., Huang, X., Odean, T., & Schwarz, C. (2022). Attention-induced trading and returns: Evidence from Robinhood users. Journal of Finance, 77(6), 3141-3190.
**Broi H. (2023). GAMIFICATION AND COPY TRADING IN FINANCE: AN EXPERIMENT.
Kaszas, D., Zeisberger, S., & Hdlscher, C. (2023). The influence of u| pward social comparison on retail trading behaviour. Scientific Reports, 13(1), 22713.
chssler, J., & Weidenholzer, S. (2020). Copy trading. Management Science, 66(12), 5608-5622.

**Klocke, N., Miiller, D., Hasso, T., & Pelster, M. (2022). The impact of peer performance on individual investors’ risk-taking. HKIMR Working Paper 19.
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Thank you

Contact:

Patrick Di Fonzo, MSc
Sr. Advisor, Behavioural Insights
pdifonzo@osc.gov.on.ca

Matthew Kan, PhD
Sr. Advisor, Behavioural Insights
mkan@osc.gov.on.ca



