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My Drive Home From Work



My Last Mile Problem



My Last Mile Problem



Focusing on the Last Mile =
Focusing on Implementation!



Can Understanding Human Irrationality
Improve Actuarial Science?
Improving prediction & optimizing profits by
identifying market inefficiencies

Avni M. Shah

Assistant Professor in Marketing
University of Toronto



The Two
Systems of
Thinking






System 1 Thinking
















Who are we accounting for?









Plan and account for humans,
not just for econs....









Humans # Econs

* The gap is widening!

e Econs are getting smarter for a particular set of
problems, humans are not!

 What is irrationality?

e Lack of compliance with normative decisions
 Lack of compliance with own decisions
e Belief that humans = econs



Updating notions of rationality

1.0 People do silly things
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Updating notions of rationality

1.0 People do silly things
2.0 I'msilly because I expected others not to be silly

3.0 I'msilly because I didn’t plan for others to be silly



What is Behavioural Economics?

A method of economic analysis that applies psychological insights
into human behaviour to explain economic decision-making
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e Building a More Behaviourally Informed Future
e Limited Attention
e Present Bias/Myopia
e Mental Accounting
 Emotions
e Availability Bias & Herding
e Choice Overload
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e Building a More Behaviourally Informed Future
e Limited Attention
e Present Bias/Myopia
e Mental Accounting
 Emotions
e Availability Bias & Herding
e Choice Overload

e Pension Reform in Mexico: Customizing Interventions

 Using the combined powers of BE, Big Data, and AI/ML for a
(more) optimal tomorrow
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Present Bias & Myopia



Present Bias & Myopia



Humans really hate losing!



The importance of reference points...



Use Losses to our Advantage!



Accounting as a way to evaluate and balance
spending decisions
Mental Accounting Matters

RICHARD H. THALER
Graduate School of Business, University of Chicago, USA

ABSTRACT

Mental accounting is the set of cognitive operations used by individuals and
households to organize, evaluate, and keep track of financial activities. Making
use of research on this topic over the past decade, this paper summarizes the
current state of our knowledge about how people engage in mental accounting
activities. Three components of mental accounting receive the most attention.
This first captures how outcomes are perceived and experienced, and how
decisions are made and subsequently evaluated. The accounting system provides
the inputs to be both ex ante and ex post cost—benefit analyses. A second com-
ponent of mental accounting involves the assignment of activities to specific
accounts. Both the sources and uses of funds are labeled in real as well as in
mental accounting systems. Expenditures are grouped into categories (housing,
food, etc.) and spending is sometimes constrained by implicit or explicit budgets.
The third component of mental accounting concerns the frequency with which
accounts are evaluated and ‘choice bracketing’. Accounts can be balanced daily,
weekly, yearly, and so on, and can be defined narrowly or broadly. Each of the
components of mental accounting violates the economic principle of fungibility.
As a result, mental accounting influences choice, that is, it matters. Copyright
© 1999 John Wiley & Sons, Ltd.
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End-of-Day Effect and preference for longshots is
suggestive of the importance of reference points...

McGlothlin 1956; Ali 1977

The last race on one day is not fundamentally different yet
individuals have a propensity to want to have a zero-daily profit



Calendar Effects as a product of mental accounting

Any market anomaly or economic effect which appears to be
related to the calendar.



Are investors more likely to make risky decisions at
the end of a period?

“Prosper is one of the pioneers of peer-to-peer, or marketplace lending,
which connects good-credit borrowers
with investors who can choose to fund their loans”
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Are investors more likely to make risky decisions at
the end of a period?

 [V: End of period

e DV: Interest rate of loan (risky choice)

Reserve Interest Rate

Borrower Default Rate
Lender Rate of Return




Are investors more likely to make risky decisions at
the end of a period?

Multi-level Regression Model:

Lender-Level Controls:
 Home bias, experience (time), experience (frequency)
Loan and Time Shock Controls:

e Avg. Interest of the Loans available, number available, loan value,
State, Macroeconomic shocks, Month, Stock index performance

e [V: Weekend End of Period (relative to weekday)

e DV: What s the likelihood of bidding on a riskier investment ?

Even with these controls, weekend investments are associated
with riskier investment choice (p <.001)



Are investors more likely to make risky decisions at
the end of a period?



Weekends are weird, does that end of the work week
(i.e., Friday) increase risky bidding?

Even when using lender,; loan, and time shock controls, Fridays
riskier investment choice (p <.001)



Alternative definitions of end of week?

3-day weekend =
Thursday is the end-of-period

4-day weekend =
Wednesday is the end-of-period



Alternative definitions of end of week?

Even when including lender, loan, and time shock controls, alternative
definitions of end of week predicts riskier investment choice (p<.001)



Do other other end-of-periods, like the end-of-
month influence risky choices?



Do other other end-of-periods, like the end-of-
month influence risky choices?

Even when including lender, loan, and time shock controls, the last day
of the month also predicts riskier investment choice (p<.001(p <.001)



But higher risk can lead to greater rewards!



But higher risk can lead to greater rewards!

Even for those who have invest more frequently, so have more performance feedback!
(p <.001 for Low/Mid Experience, p=.005 for More experienced)
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Using Emotions To Help Save Money...
Help Connect Those Emotional Dots!
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Using Visual Cues to Signal Info Easily



Use Cues To Communicate More Effectively



Math is Hard, Losses Work:
Use Cues To Communicate More Effectively



Availability Bias

the availability heuristic is a mental shortcut that
relies on immediate examples that come to a given
person’s mind when evaluating a specific, topic,
concept, method, or decision.
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Availability Bias

the availability heuristic is a mental shortcut that
relies on immediate examples that come to a given
person’s mind when evaluating a specific, topic,
concept, method, or decision.

— All of the information

All of the information
YOU use to make the
decision

* Recent

* Frequent

* Extreme

e Vivid/Negative




Who do we turn to for info?



Who do we turn to for info?



Social Influence Effects & Herding



Social Influence Effects & Herding

Legend

¢  Wells Fargo Loans

- A Particular Census Block
|| The Block's Neighborhood

0 0.1Miles
—




Social Influence Effects & Herding

Legend
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But how about if you do not live there?



How about those who move?



More Options Increases Buying



More Options Increases Buying

—
-

e Preference-matching
(Baumol & Idol 1954; Kahn, Moore, & Glazer 1987)

e (Caters to different
consumers (Anderson 2006)

e Perceived freedom =

Greater satisfaction!
(Reibstein, Youngblood, Fromkin 1975 )
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...Only to an Optimal Point

e Cognitive costs of
(6{0) mp arl SOon (e.g., Timmermans

1993; Fasolo et al. 2009; Kahn and Lehmann
1991)

e More than one meets
preferences scwwarz 2004;sets

Berger, and Liu 2009)

i Affe Ctlve COStS (e.g., Schwartz

2000; Iyengar, Wells, and Schwartz 2006; Diehl
and Poynor 2007)

14 16 18 20

Shah & Wolford, 2007, Psych Science



Buying Behavior is a Curvilinear
Function of the Number of Alternatives
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Shah & Wolford, 2007, Psych Number of Choices
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However not all decisions are the same



Choice Overload kicks in at different points

Choice Overload shown in 40K participation

80 +

751

~J
o

65 4

:;,
<
=
9
—
i
o
2
=
[un
o

60 1

951

50 +——rrrr T T T T T T T T T T T T T T T T T T T T
VORIRXRMRIPPPPRPI PPN R PRPS
# Funds offered




Choice Overload kicks in at different points

Choice Overload shown in 40K participation
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How to Overcome this...



How to Overcome this...Use Defaults



Why Do Defaults Work?

 Active choices are hard for individuals
e Using laziness to our advantage!

e Status Quo Bias:
* a preference for whatever we currently are doing
e **inference that it is the best/popular option



Additional Evidence of Defaults in Other Settings

 SMRT plan for savings (Thaler and Benartzi, 2004)
e Health-club contracts (DellaVigna and Malmendier, 2006)

* Organ donation (Johnson and Goldstein, Science 2003)



Using Status Quo Effectively




Using Status Quo Effectively



Using Status Quo Effectively



Lower-income Workers More Likely to Participate with
Automatic Enrollment



The Power of Habits



The Power of Habits



[s this because we want this much soda?
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The Power of Habits



[s this because we want this much soda?



[s this because we want this much soda?



Nudge Habits to Curb Consumption
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What Lies Ahead?



Case Study: Mexico Retirement System

Citizens choose a retirement company and then make a mandatory
contribution equivalent to 6.5% of their salary



Retirement savings is a huge issue in Mexico

e Under this system, workers expect to receive less than 40%
of their salary when they do retire

e Note: 3" highest rate of 65+ men, 4" highest rate of 65+ women
working (World Bank, 2015)

e Thus there is a need for individuals to make substantial
voluntary contributions to their retirement

 Less than 0.3% of the 19 million active pension account
holders contribute to their retirement in any given year
(~112,000 people)



Lack of Voluntary Contributions and Retirement Savings
Generally has Huge Welfare Implications

, third worst in the world...
and the number is only increasing every year



How do we get people to save for their future
(e.g., retirement)?



What are the Key Barriers?

(Qualitative Interviews with over 100 citizens across the country)



Consumer Side:
What are the Key Barriers?

(Qualitative Interview with over 100 citizens across the country)

A small contribution amount won’t make a difference over

the traditional savings (note: hard to calculate rate of
return).

A deposit doesn't feel like money gained but rather money
lost

[ don't know how to go through the process

[ want to have money easily accessible for my family now



Using SMS Text Reminders To Encourage Savings

Kaju & Maglio 2018; Karlan et al 2017



Do reminders improve improve retirement
contribution rates?

Can increasing the salience of family improve rates?



Do reminders improve improve retirement
contribution rates?

Can increasing the salience of family improve rates?

How does this compare relative to past
nudges/interventions? Are they more/less effective?



RCT: Using Nudges to Improve Contribution Rates

Partnered with a retirement company in Mexico(N=97,149)

Study ran from October-December 2016 (follow-up from Jan-March
2017)

IV

— Control (n=13,902)

— New Statement Alone (n=13,875)

— New Statement + SMS Treatments (n=69,372)

* Basic Alert, Pennies-a-day, Fresh Start, Individual Goals/Security, Family Security



Text Message Interventions

Individual Security

Family Security
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RCT: Using Nudges to Improve Contribution Rates

Partnered with a retirement company in Mexico(N=97,149)

Study ran from October-December 2016 (follow-up from Jan-March
2017)

IV

— Control (n=13,902)

— New Statement Alone (n=13,875)

— New Statement + SMS Treatments (n=69,372)

* Basic Alert, Pennies-a-day, Fresh Start, Individual Goals/Security, Family Security

Y

— Contribution likelihood, Amount, Number times contributed
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RCT: Using Nudges to Improve Contribution Rates




Are All People Motivated by Family in the Same Way?
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Are All People Motivated by Family in the Same Way?



Most Powerful Interactions: Machine Learning
(CausalTree, Wager and Athey, 2017)



Behavioural Drivers and Age Effects in Retirement
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Takeaways

e Building a More Behaviourally Informed Future
e Limited Attention
e Present Bias/Myopia
e Mental Accounting
 Emotions
e Availability Bias & Herding
e Choice Overload

e Everyone is in the game of behavior change!

e Today more than ever, it's easier to combat bias to help
consumers and decision-makers at every level improve
efficiency!



Thank You!

Contact Info: avni.shah@utoronto.ca
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