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Most Americans Do Not Have 
Enough Savings For Retirement 
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Inflation Makes Saving Money 
More Difficult

[3][4]7
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Why Do People Struggle To Save 
Money?

• Low-income 
earners

• Poor financial 
decisions
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Why Do People Struggle To Save 
Money?

• Low-income 
earners

• Poor financial 
decisions
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Delayed Gratification Is An 
Important Skill 

[6][7]10

VS



Goal of project: Find 
ways to encourage 
people to delay 
gratification and save 
money

11
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We Can Study How People Save Money 
Through Money Choice Questions

• Money decision making (now vs later)
• Previous Money Earlier or Later (MEL) research

[8]12

Would you like to receive $100 on May 
1st, 2023 or $150 on May 1st, 2033

Would you like to receive $100 on May 
1st, 2023 or $150 on May 2nd, 2023
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Discount Rate

[9]13

Today Tomorrow

Today

1 year 
from now

≠

= 50% discount 
rate
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The Discount Rate Is Not Constant 
Across Time
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Today

1 year 
from now

= 50% discount 
rate

10 years 
from now

11 years 
from now

≅
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Reasons For Discounting

Emotions
• Instant gratification

• Anxiety about future

[11][12]15

Inflation Utility
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Layout Of Choices Affects 
Discounting

[13]16

discount rate
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Wording Of Choices Affects 
Discounting

[13]17

$10 dollars in a month

$10 dollars on May 20th, 2023

discount rate
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Visualizations Help People 
Understand Data 
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Converting Text To Visualizations 
Improved Economic Decisions

[14]19

Would you like a:

050% chance
0000of receiving $100

0000and

050% chance
0000of receiving 00$0

100% chance
0000of receiving $45

0000or

chance of
00receiving $100
0000and

chance of
00receiving 00$0

chance of 
00receiving $45

0000or
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Layouts Can Have Unique Effects 
Across Participants
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Theory Does Not Always Work In 
Practice 
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Calendars Are The Most Common 
Type Of Timeline Visualization
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Goal of project: Find 
ways to encourage 
people to delay 
gratification and save 
money

23

More specifically, we want to see if a calendar 
visualization can affect people’s discounting.



Hypothesis
Calendar visualizations will help 
participants to make the more optimal 
choice compared to textual versions.
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High Level Overview Of Methods

1. Designed a survey with word questions and 
calendar visualizations

2. Implemented the survey in React
3. Ran the survey on Proflic, gathered data, and 

analyzed
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Word Version Of MEL Question
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Calendar Version Of MEL Question
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Comparing The Two Conditions
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Which visualization 
would steer you 
towards the later 
option?
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Picking Amounts And Dates

[13]29

• Read et al. [13] paper on dates vs delays
• Conversion from British Pounds to USD
• Converted dates (randomly)



How am I determining 
the optimal financial 
choice?

30
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Defining The Optimal Choice

[18][19]32

• Read et al. [13] paper on dates vs delays
─ ~60% discount rate

• Current Inflation 6%
• Discount rate of 166%
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How To Calculate Optimal 
Behavior

34

𝑑𝑖𝑓𝑓𝐷𝑎𝑦𝑠 = 𝑑𝑎𝑦𝑠 𝑢𝑛𝑡𝑖𝑙 𝑙𝑎𝑡𝑒𝑟 𝑑𝑎𝑡𝑒 − 𝑑𝑎𝑦𝑠 𝑢𝑛𝑡𝑖𝑙 𝑒𝑎𝑟𝑙𝑖𝑒𝑟 𝑑𝑎𝑡𝑒

𝑑𝑖𝑓𝑓𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 =
𝑑𝑖𝑓𝑓𝐷𝑎𝑦𝑠

365 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟

𝑟𝑎𝑡𝑒𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡 = 1 + 1.66 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒 ∗ 𝑑𝑖𝑓𝑓𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛

𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑙𝑎𝑡𝑒𝑟 𝑎𝑚𝑜𝑢𝑛𝑡 = 𝑒𝑎𝑟𝑙𝑖𝑒𝑟 𝑎𝑚𝑜𝑢𝑛𝑡 ∗ 𝑟𝑎𝑡𝑒𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 ∗ 𝑟𝑎𝑡𝑒𝑅𝑂𝐼

𝑜𝑝𝑡𝑖𝑚𝑎𝑙 𝑐ℎ𝑜𝑖𝑐𝑒 = B𝑒𝑎𝑟𝑙𝑖𝑒𝑟, 𝑓𝑜𝑟 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑙𝑎𝑡𝑒𝑟 𝑎𝑚𝑜𝑢𝑛𝑡 > 𝑙𝑎𝑡𝑒𝑟 𝑎𝑚𝑜𝑢𝑛𝑡
𝑙𝑎𝑡𝑒𝑟, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
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Optimal Behavior With Our MEL 
Values

36

Optimal Choice
Earlier
Earlier
Later

Earlier
Earlier
Later
Later
Later
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Flow Of Survey
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3 Post Surveys To Get Descriptive 
Statistics

[20][21]38

• Experience

• Financial Literacy

• Sense of Purpose
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Participants Were Paid Fairly For 
Their Time
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• 10 minute survey
• $3 per participant
• $18 per hour equivalent
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Overview Of How We 
Implemented The Survey

• React application
─ Reuse components
─ Integrate third-party 

modules
─ Host webpage and data 

storage online
─ Continuously test 

throughout development
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Reusing Components In React

41

MEL Presentation

Interactive 
Example in 
Instructions

Set of 8 MEL 
Questions

Single-month 
calendar

Single-year 
Calendar 

x12
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Third-party Modules We 
Integrated With
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Hosting And Data Storage On
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Hosted on Data Storage

Continuous 
Deployment

Write-only

GitHub The-Discounters 
release-calendar

GitHub%20The-Discounters%20release-calendar
GitHub%20The-Discounters%20release-calendar
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Continuous Testing With

44
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• Between-subject design
─ Worded version using dates
─ Single-Year Calendar

• Prolific
─ April 5th, 2023
─ 60 U.S. participants

§ 30 word
§ 30 calendar

Data Collection & Analysis

45
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No General Difference In 
Discounting

46

Chi-square test 
of independence
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First MEL Question Showed The 
Biggest Difference

47

.0632

Chi-square test 
of independence
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Responses Of Participants 
Compared To Optimal Choices
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.0632

Chi-square test 
of independence
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Amounts Compared To 
Participant’s Responses
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Word CalendarOptimal Choice
Earlier
Earlier
Later

Earlier
Earlier
Later
Later
Later
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First MEL Question
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.0632
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No General Difference In Time To 
Complete Survey
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Two-tailed, 
homoscedastic T-test

Entire Survey MEL Question Section
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Third Question Showed A 
Difference In Time
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.015

Two-tailed, 
homoscedastic T-test
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Third MEL Question
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.015
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Future Work

56
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Conclusions
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• Did not find a significant effect across general 
discounting or timing

• We did find significant effects across 2 specific 
questions in regards to discounting and timing



•Thank You
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