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Overview: applications of quasi-hyperbolic discounting 

• Brief recap of quasi-hyperbolic discounting 

• Demand for commitment 

• Many applications 
• Work 
• Exercising 
• Credit cards 
• Savings behavior 
• Drinking 
• Smoking 
• Fertilizer 

• Summary 
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Brief recap: what happened so far 

• Exponential Discounting: at time t, the person aims to maximize 

ut + �ut+1 + �2ut+2 + �3ut+3 + . . . , 

where � captures both short-term and long-term discounting. 

• One of the main workhorse models in economics. 
• Tremendously important and successful (e.g. for understanding long-run growth) 

• Implications: 
(1) Constant discounting: discount rates do not change with horizon. 
(2) Dynamic consistency: no preference reversals 
(3) No demand for commitment 
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Quasi-Hyperbolic Discounting (aka present bias, or present focus) 

• Quasi-Hyperbolic Discounting: at time t, the person aims to maximize 

ut + ��ut+1 + ��2ut+2 + ��3ut+3 + . . . 

0 < � � 1 is short-run discount factor ; 0 < � � 1 is long-run discount factor. 
• �: additional time preference parameter that measures an individual’s present bias. 

• Example, if � = 2/3 and � = 1, discounted utility becomes 

ut + 2/3 · ut+1 + 2/3 · ut+2 + . . . . 

• Relative to current period, all future periods worth much less (they get a factor of �). 
• Most (here, all) discounting is between the present and the future. 
• Little discounting between future periods (since � ̌  1). 
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Sophistication vs. Näıveté 

• Present bias creates time inconsistency. 
• When thinking ahead to the future, we want to be patient. 
• When the time actually comes, we are impatient. 

• Key question: Do individuals understand their time inconsistency? 
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Two extreme assumptions 

(1) Full Näıveté: � ˆ = 1 
• Individual does not realize that she will change her mind. 
• Assume future selves will follow through on favorite plan. 
• Surprises about future present bias 
• False optimism about future patience: “This time is di�erent.” 

(2) Sophistication: � ˆ = � 

• Individual understands perfectly that she will change her mind. 
• She does the best given future selves’ correctly anticipated behavior. 
• No surprises about future present bias: rational expectations 
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How can we tell whether a person is näıve or sophisticated? 

• Mis-prediction of future behavior indicates (some) näıveté. 

• Use of commitment devices indicates (some) sophistication. 

• The same awareness issue doesn’t arise with exponential discounting. Why? 
• No time inconsistency, so no question whether person is aware of it. 
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Partial näıveté 

ˆ• � measures beliefs about future �. 

• So far, we considered two extreme cases: 
• Full sophistication (� = � ˆ < 1) 
• Full näıveté (� < � ˆ = 1) 

• Intermediate case might be more relevant. 
• Partial nä e (� < ̂ıvet´ � < 1) 
• Individuals understand they will experience present bias in the future. 
• But they underestimate their degree of future present bias. 
• Partial näıveté can lead to overcommitment. 
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Demand for commitment2

• Commitment device: an arrangement entered into by an agent who restricts his
or her future choice set by making certain choices more expensive, perhaps
infnitely expensive.

• The agent would, on the margin, pay something in the present to make those
choices more expensive, even if he or she received no other beneft for the payment.

• No strategic purpose with respect to others.

• Time-inconsistent preferences
• Di�erent selves di�er in their assessment of the best course of action.
• Each time period’s decision maker would like to restrict the set of choices available

to his or her future selves.

• Demand for commitment requires (at least partial) sophistication

2See the excellent overview by Bryan, Karlan and Nelson (2010) 
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Example I: StickK (real) 

Stickk 

Ayres, Goldberg and Karlan: Stickk.com 
© stickK.com All rights reserved. This content is excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use/ 

https://ocw.mit.edu/help/faq-fair-use/
http:stickK.com
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Example II: Clocky (real) 
Clocky 

© Clocky, LLC. All rights reserved. This content is excluded from our Creative Commons license. For more information, see 11
https://ocw.mit.edu/help/faq-fair-use/ 

https://ocw.mit.edu/help/faq-fair-use/
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Example III: Tocky (real) 

© Clocky, LLC. All rights reserved. This content is excluded from our Creative Commons license. For more information, see 
https://ocw.mit.edu/help/faq-fair-use/ 

https://ocw.mit.edu/help/faq-fair-use/
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Example IV: Donate to your favorite charity? (fake) 

© ThinkGeek.com. All rights reserved. This content is excluded from our Creative Commons license. For more information, see 
https://ocw.mit.edu/help/faq-fair-use/ 

https://ocw.mit.edu/help/faq-fair-use/
http:ThinkGeek.com
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Example V: Antabuse? (real) 

© promedlive.com. All rights reserved. This content is excluded from our Creative Commons license. For more information, see 
https://ocw.mit.edu/help/faq-fair-use/ 

https://ocw.mit.edu/help/faq-fair-use/
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Example VI: Self-Control (real) 

Image by Charlie Stigler, Steve Lambert, Joseph Fusco et. al. Used with permission under the GNU GPL license.                                      15



  
  

Due to copyright restrictions, we aren’t able to include the video “Frog and Toad – Cookies”. 
However, you can watch it on YouTube here. 
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https://tinyurl.com/y62mwc6k
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What did we learn? 

• Substitution across temptation goods can mitigate usefulness of commitment. 
• Avoiding one temptation good may lead to increased consumption of another. 

• Conditions required for a commitment device to be helpful for a person 
• The person needs to have a self-control problem (� < 1). 
• The person needs to be at least partially sophisticated ( ̂� < 1). 
• The commitment device needs to be e�ective. 
• The person needs to think the commitment device is e�ective. 

• Näıveté can lower e�ectiveness of commitment devices. A naive person 
underestimate their present bias and might thus: 

(i) not demand a commitment device that would help her. 
(ii) demand a commitment device that doesn’t actually help. 
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Ariely and Wertenbroch (2002) 

• Experiment 1 in classroom: 
• Sophisticated people: 51 executives at Sloan (MIT); 
• High incentives: no reimbursement of fees if fail class 
• Submission of 3 papers, 1% grade penalty for late submission 

• Two groups: 
• Group A: evenly-spaced deadlines 
• Group B: set own deadlines 

• Demand for commitment 
• 68 percent set deadlines prior to last week 
• Implies sophistication 
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Results on completion and grades 

• No late submissions (!) 

• Grades in Group A (88.7) higher than grades in Group B (85.67) 
• Consistent with self-control problems 

• Concern 1: Two sessions not randomly assigned 
• Why is that a problem? 

• Concern 2: Only two sections. 
• E�ective sample size: n = 2 (correlated shocks in two sections) 
• Example: better TA in group A than in group B 

http:GroupB(85.67
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Ariely and Wertenbroch (2002): Experiment 2 

• Deals with above issues 

• 21-day proofreading exercise 

• 3 treatment groups (N = 60) 
(A) evenly-spaced deadlines 
(B) no deadlines 
(C) self-imposed deadlines 

• Exponential discounter: B = C > A 
• Early imposed deadlines limit fexibility. 
• No need to self-impose deadlines 

• Sophisticated present-biased: C > A > B 
• Deadlines can help with present bias (commitment). 
• Flexible deadlines preferable 

• Fully näıve present-biased: A > B = C 
• No perceived need to choose deadlines 
• Deadlines nevertheless help. 

• Partially näıve present-biased: A > B 
• Deadlines help (A > B). Some commitment should help 

(such that C > B), though individuals may also 
overcommit (such that C < B). 
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Results on Performance: A > C > B 

© Sage Publications, Inc. All rights reserved. This content is excluded from our Creative Commons license. For more information, 
see https://ocw.mit.edu/help/faq-fair-use/                                      21

https://ocw.mit.edu/help/faq-fair-use/
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Summary 

• Result 1. Deadline-setting improves performance. 
• Evidence of present bias: � < 1 
• (Partial) sophistication: � ˆ < 1 

• Result 2. Deadline-setting is sub-optimal. 
• (Partial) Näıveté: � < � ˆ

• Support for (�, ̂ e �, �) model with partial näıvet´



                                     23

Recap Commitment Work Exercise Intermezzo Credit cards Savings Drinking Smoking Fertilizer Summary References 

Self-control at work: Kaur et al. (2015) 

• Full-time data entry workers in India 
• Job is primary source of earnings 
• Similar to typical data entry recruit 
• Duration of study: 13 months 

• Measuring output 
• Number of accurate felds entered in a day 
• Accuracy measured using dual entry of data 

• Incentives 
• Workers paid a piece rate w in a weekly paycheck 
• No restriction on hours (can arrive, leave, take breaks at any time) 
• No penalties for absences 
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Data-entry task 
Work Task: Data Entry 

• View scanned images on screen
• Enter information into fields in data entry software

• View scanned images on 
screen 

• Enter information into 
feld in data entry software 



• Worker chooses T in advance (can
choose T = 0).
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Commitment device: dominated contracts 

(1) Control contract: linear piece rate w 

(2) Dominated contract: 
• w if production exceeds T (target) 

                                     25• w/2 if production is lower than T . 
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Payday e�ects 

• Randomization of payday (Tues, Thurs, Sat) 
• Allows to control for day-of-the-week e�ects 

• What does the exponential discounting model predict? 
• E�ort should be (close to) unrelated to paydays 

• What does the quasi-hyperbolic model predict? 
• Higher e�ort on paydays (assuming liquidity constraints) 
• (Close to) no di�erence between other days 
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Results 
(1) Demand for commitment (dominated contracts) 

• Workers selected dominated contracts 36% of the time. 
• Lower bound for the extent of time inconsistency. Why? 

• Individuals may be näıve. 
• Individuals may think commitment device is ine�ective. 
• Individuals may prefer fexibility/be risk-averse. 

(2) O�ering dominated contracts increases output. 
• Being o�ered commitment contract increases production by 2.3% 
• Increase corresponds to 18% increase in piece-rate wage. 

(3) Payday e�ects predict demand for commitment. 
• E�ort increases as the (randomly assigned) payday approaches. 
• Payday e�ects are predictive of subsequent demand for commitment. 
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Payday e�ects 

• Prediction 1. Evidence of pay cycle in effort

• Figure shows estimated output
relative to day after payday.

• Payday e�ects consistent with
present bias

© University of Chicago Press. All rights reserved. This content is excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use/

https://ocw.mit.edu/help/faq-fair-use/
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Figure 5: Pay Cycle Effects - Correlation with Contract Choice and Earnings Impact

Notes: These figures show differences in take up rates and treatment effects of dominated contracts. Workers with 
low (high) payday effects are those whose payday effect—the difference in production on paydays and non-paydays 
under assignment
the sample
shown in Table

Figure 6: How the Demand for Dominated Contracts Changes with Experience 

Notes: 
positive 
worker 
day of 
difference in production on paydays and non-paydays under assignment to the control contract, divided by mean 
production under the control contract—is above (below) the sample average. 
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        Fertilizer Summary References 

• High payday impact workers are
more likely to choose
commitment (positive targets).

• Fraction choosing commitment
increases over course of the
study, consistent with learning.

© University of Chicago Press. All rights reserved. This content is excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use/

https://ocw.mit.edu/help/faq-fair-use/
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Exercise: DellaVigna and Malmendier (2006) 

• Study gym-goers’ behavior at three Boston-area health clubs.

• Customers had two options for how to pay for using the gym:
(1) Monthly fee of over $70 for unlimited use of the gym.
(2) Pay-per-visit fee of $10.

• Most gym-goers choose the monthly contract.
• Those people exercise on average 4.3 times a month in the frst year.
• That’s about $17 per visit.

• Before canceling, consumers go for 2.31 months on average without using the
membership at all.
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Does näıve quasi-hyperbolic discounting explain this behavior? 

• Gym-goers would like to exercise a lot in the future.

• Being näıve, that’s what they think they’ll do.

• To save on gym costs, they buy the monthly membership.

• When it comes to exercising, their short-run impatience kicks in.

• They don’t end up using the membership much.
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Does sophisticated quasi-hyperbolic discounting explain this behavior? 

• They also prefer to exercise a lot in the future.

• But they realize they won’t want to do so later.

• They might get a monthly membership anyway. Why?
• Membership lowers marginal costs of going.
• This induces the future selves to exercise more often.

• Person realizes that it’ll be more costly than the pay-per-visit membership, but
might think the extra inducement is worth it.
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Clever bundling of temptations: Milkman et al. (2014) 

• Idea: combine investment good with leisure good
• Investment good: exercising (hard to do as much as desired)
• Leisure good: enjoying ‘page-turner’ audiobooks (hard to stop)

• Gym-only access to tempting audio novels (e.g. Hunger Games)

• 29% to 51% short-run increase in gym visits relative to control group

• 61% of participants willing to pay for this commitment device
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Bundling temptations is e�ective... ...until Thanksgiving Milkman, Minson, and Volpp: An Evaluation of Temptation Bundling
Management Science 60(2), pp. 283–299, © 2014 INFORMS 291

Figure 3 Gym Attendance for All Groups Declined Precipitously from Baseline Levels Measured in the First Week of the University Semester,
Prior to the Start of Our Intervention; Participants in the Treatment Conditions Experienced a Smaller Decline in Gym Attendance Than
Those in the Control Condition
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Notes. The gym provided us with a count of the total number of student visits each day throughout the semester. During our study’s baseline, pretreatment
week (at the beginning of the semester), there were 12,135 visits to the gym, but during the first week of our study, there were only 8,538 visits to the gym.
In short, gym attendance declined as the semester progressed and students presumably became busier.

attendance. Specifically, previous research on gym
attendance suggests that habits can be formed around
exercise, but they wear off over time and especially
precipitously during holiday breaks (Acland and Levy
2013). To assess the significance of this trend, we
tested a regression model with our primary predic-
tors, adding a control for the number of weeks since
a participant’s intake visit (ranging from 0–8) and
an interaction between this variable and each of our
treatment indicators (Table 3, Model 3). We find that
in the first week after a participant’s intake visit
(week 0), the regression-adjusted difference between
the full treatment condition and the control condition
is 0.48 visits per week (p = 00004)—a 51% increase
over the regression-estimated 0.94 visits for the con-
trol group. The difference between the intermediate
treatment condition and the control condition is 0.27
visits per week (p = 00092), reflecting a 29% increase
in attendance. However, the full treatment effect is
significantly attenuated over time, decreasing by 0.07
gym visits per week over the full nine weeks of
the study (p = 00005), and the intermediate treat-
ment’s marginally significant benefit is marginally sig-
nificantly attenuated over time, decreasing by 0.05

gym visits per week over the nine-week study
(p = 00069).8

4.2. Treatment Effect Interactions
Importantly, we find that the benefits of the full
treatment condition vary depending on participants’
self-reported enjoyment of the workout they com-
pleted during their study intake visit. Specifically,
a one-standard-deviation increase in self-reported
intake visit workout enjoyment corresponds to an
increase in the initial treatment effect of 0.21 gym
visits per week (p = 00041; Table 3, Models 6 and 7).
Further, when we compare initial workout enjoyment

8 All of the results we report become larger in magnitude and
more statistically significant if only the participants who attended
an intake visit (N = 215), and thus experienced our full inter-
vention, are included in our analyses (see Table 3, Model 4). We
observe no significant differences between experimental groups
in any of the biometric variables measured during intake and
outtake visits (body fat, pulse rate, weight, waist size, BMI), as
shown in appendix Table A.1. Although disappointing, it should
also be noted that measures were not collected by medical pro-
fessionals leading to errors in use of BMI equipment, waist size
measures, and pulse rate measures. Further, given the net magni-
tude of the effects of our intervention on exercise and our sample
size, the lack of a measurable impact on health outcomes is not
surprising.
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Courtesy of Katherine L. Milkman, Julia A. Minson, and Kevin G.M. Volpp. Used with permission.
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Substantial willingness to pay for commitment Milkman, Minson, and Volpp: An Evaluation of Temptation Bundling
294 Management Science 60(2), pp. 283–299, © 2014 INFORMS

Figure 4 Percentage of Study Participants Willing to Pay for a Temptation Bundling Device at a Given Price
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61% of participants
would pay $1 or
more for device

32% of participants
would pay $10 or
more for device

10% of participants
would pay $20 or
more for device

and Levy 2013, Royer et al. 2012), the benefits taper
off. In addition, we find that individuals are limited in
their ability to self-impose temptation bundling tying
rules, in line with prior findings suggesting that goal
setting has some shortcomings (Burger et al. 2011).
Our findings highlight that the potential for tempta-
tion bundling to improve outcomes for those facing
self-control problems is considerable, especially given
that they offer a low-cost, simultaneous solution to
two common willpower problems (underengagement
in shoulds and overengagement in wants) and har-
ness the potential motivational benefits of comple-
mentarities between wants and shoulds. They further
illustrate a context where multitasking can be bene-
ficial, standing in contrast to most prior research on
multitasking (Bowman et al. 2010, Fried 2008, Strayer
and Drews 2007). However, this paper presents just
one investigation of temptation bundling and its
potential to change behavior, and more research is
needed to better understand the effectiveness of this
type of commitment device.

Our study suggests that temptations at the gym
lose their allure after a period of abstinence, con-
sistent with past research showing that temptation
and cravings are reduced by distance (Hughes et al.
2004, Trope et al. 2007). To the extent engage-
ment with a want novel can induce cravings or
become habit forming, temptation bundling should
theoretically be more powerful. Thanksgiving break

eliminated our intervention’s effectiveness, consistent
with the hypothesis that engagement with the want
(fiction) bundled with exercise drove our treatment
effect, which, once eliminated by a forced period of
abstinence, led the temptation bundled with exercise
to lose its allure.

An important question our findings raise is how
to address the decreasing effectiveness of temptation
bundling over time or as a result of natural breaks in
gym access that result from holidays and vacations.
One solution might be to periodically take steps to
renew people’s appetites for the temptations bundled
with exercise. For example, temptation bundling pro-
grams could be designed with rewards for people to
reengage with tempting content every several months
or following holidays. Specifically, participants in our
study could have been rewarded for returning to the
gym after Thanksgiving to listen to the next chapter
of their audio novel. Reengaging with the indulgent
novel would potentially renew its attraction and thus
the attraction of visiting the gym. Another alterna-
tive to rewarding renewed engagement would be to
provide easy access to small segments of content peri-
odically or after holidays outside of the gym (e.g., at
home online). Then access to the next segment could
again be withheld unless the individual visited the
gym. An additional possibility would be to provide
access to exercise facilities with similar temptation
bundling programs during vacations. Future research
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Courtesy of Katherine L. Milkman, Julia A. Minson, and Kevin G.M. Volpp. Used with permission.



                                     36

Recap Commitment Work Exercise Intermezzo Credit cards Savings Drinking Smoking Fertilizer Summary References 

Solving Problems with (Quasi-)Hyperbolic Discounting 
• Fully näıve decision-makers ( � ˆ = 1): 

(1) Start at the beginning. 
(2) Solve for the optimal plan, assuming future selves will follow the plan. 
(3) The person takes the frst step in that plan. 
(4) Go to the next period, and keep doing the same. 

• Fully sophisticated decision-makers ( � ˆ = �): 
(1) Start at the end. 
(2) Solve for optimal action. 
(3) Go back to the previous period. 
(4) Solve for the optimal action, taking into account what happens in the next period. 
(5) Go back to the previous period, and keep doing the same. 

• Partially näıve decision-makers (� < ̂� < 1): 
(1) Start at the end. Solve for what the person thinks she will do (using �̂). 

[This is like solving for a fully sophisticated decision maker with a true � of �̂.] 
(2) Work your way to the frst period using backward induction until period 2 (using �̂). 
(3) Then solve for the optimal action in period 1 (using the true � and the already derived prediction 

on future behavior). 
(4) Then move to the next period, repeat steps (1) to (3). 
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Consumption-savings choices with quasi-hyperbolic agents 

• So far, we have considered discrete choices 

• Pset 2 will consider continuous consumption-savings decisions. 

• Principles from previous slide apply. Recitation will provide additional guidance 
and walk you through a previous pset question. 
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Credit-Card Teaser Rates: Ausubel (1991) 

• Evidence on real-world credit-card usage 
• Large-scale feld experiment run by a credit-card company 
• Mailing of two million solicitations! 

• The company mailed randomized credit-card o�ers of three types: 
(1) Standard: 6.9% interest rate for six months and 16% thereafter 
(2) Teaser deal: 4.9% followed by 16% 
(3) Post-teaser deal: 6.9% followed by 14% 

• Response rates and 21 months borrowing history for individuals who take the card 
• 2.5 times larger increase (relative to the standard o�er) in take-up in the second 

group compared to the third group. 
• Given subsequent borrowing, the latter is a much better deal. 
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Explanations based on quasi-hyperbolic discounting? 

(1) Näıve borrowers believe they’ll repay the loan quickly, and hence think the teaser 
interest rate is the most important. 

• They then borrow more than expected. 

(2) Sophisticated borrowers don’t want to use their cards much in future, so they 
choose high interest rate to restrain future borrowing. 

• This would be a quite expensive commitment device. 
• Substitution to other credit cards would undo this stragety 

• What evidence can we collect to separate between these two stories? 
• Beliefs about future borrowing and demand for commitment 
• Alcott et al. (2020) fnd payday borrowers are quite sophisticated. 
• Most borrow only slightly more than expected and many demand commitment. 
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How do credit card companies react to such behavior? 

• Do credit-card companies screen for
behavioral biases?

• Ru and Schoar (2017) analyze detailed
dataset of mailed credit card o�ers.

• Education of zip code systematically
related to back-loaded and hidden fees

© Hong Ru and Antoinette Schoar. All rights reserved. This content is excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use/

https://ocw.mit.edu/help/faq-fair-use/


                                     41

Recap Commitment Work Exercise Intermezzo Credit cards Savings Drinking Smoking Fertilizer Summary References 

Do credit-card companies screen for behavioral biases? 

• ‘Less-sophisticated’ (low-education) households are much more likely to be o�ered 
back-loaded or hidden-fee structures. 

• Low introductory/teaser rates 
• Photos, colors, fne print 

• After introductory period, these cards feature higher rates, late fees, and 
over-limit fees. 

• Firms employ these strategies more when credit risk of consumers decreases. 
• More backloaded fees, etc. as unemployment insurance increases 
• Firms exploit customers, but don’t want them to go bankrupt. 
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Commitment savings: Ashraf et al. (2006) 

• Clients of Philippine bank 

• Randomly selected subset o�ered commitment savings product 
(1) SEED Treatment: Encouraged to save plus commitment o�er: client can restrict 

access to deposits upon opening the account. 
(2) Marketing Treatment: Encouraged to save, no commitment o�er 
(3) Control Treatment: Standard savings account (same interest rate) 



opted for a date-based goal, and 62 opted for an amount-based
goal. We conjecture that the amount-based goal is a stronger
device, since there is an incentive to continue depositing after the
initial deposit (otherwise the money already deposited can never
be accessed), whereas with the date-based goal there is no explicit
incentive to continue depositing.9

In addition, all clients, regardless of the type of restriction
they chose, were encouraged to set a specific savings goal as the
purpose of their SEED savings account. This savings goal was
written on the bank form for opening the account, as well as on a
“Commitment Savings Certificate” that was given to them to
keep. Table I reports a tabulation of the stated goals. Forty-seven
percent of clients reported wanting to save for a celebration, such

amount-based goals, the money remains in the account until either the goal is
reached or the funds withdrawn or the funds are requested under an emergency.

9. However, it should be noted that the amount-based commitment is not
fool-proof. For instance, in the amount-based account, someone could borrow the
remaining amount for five minutes from a friend or even a moneylender in order
to receive the current balance in the account. No evidence suggests that this
occurred.

TABLE I
CLIENTS’ SPECIFIC SAVINGS GOALS

Frequency Percent

Christmas/birthday/celebration/graduation 95 47.0%
Education 41 20.3%
House/lot construction and purchase 20 9.9%
Capital for business 20 9.9%
Purchase or maintenance of machine/automobile/appliance 8 4.0%
Did not report reason for saving 6 3.0%
Agricultural financing/investing/maintenance 4 2.0%
Vacation/travel 4 2.0%
Personal needs/future expenses 3 1.5%
Medical 1 0.5%
Total 202 100.0%

Date-based goals 140 69.3%
Amount-based goals 62 30.7%
Total 202 100.0%

Bought ganansiya box 167 82.7%
Did not buy ganansiya box 35 17.3%
Total 202 100.0%

 at M
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Clients’ savings goals are date-based and amount-based. 

© Oxford University 
Press. All rights 
reserved. This 
content is excluded 
from our Creative 
Commons license. 
For more 
information, see 
https://ocw.mit.edu/ 
help/faq-fair-use/ 

https://ocw.mit.edu/help/faq-fair-use/
https://ocw.mit.edu/help/faq-fair-use/
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Ashraf et al. (2006): Results 

(1) 28.4% take-up rate of SEED account (either date-based or amount-based goal) 

(2) O�ering commitment savings product signifcantly increased savings. 

(3) Survey responses to ‘money now vs. money later’ question predicts commitment 
take-up. 
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Schilbach (2019): Alcohol consumption among Indian low-income workers 

Image by counterclockwise on flickr. CC: BY-NC-SA 

• Large fractions of low-income workers in South 
India drink alcohol, often daily. 

• Many say they would like to reduce their drinking or 
that they would be happier if liquor stores closed. 

• Physical pain from work appears to contribute to 
self-control problems. Why? 

• Alcohol is a powerful anesthetic. 
• Pain increases short-run benefts of drinking while 

leaving long-run costs una�ected. 

https://www.flickr.com/photos/xclockwise/520241592/
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Day drinking among cycle-rickshaw drivers in Chennai 

← US legal driving limit
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Breathalyzer scores during work hours (11 am to 5 pm)
• Cycle-rickshaw drivers are often drunk 

during regular work hours 

• About half have positive breathalyzer scores 
between 11 am and 5 pm! 

• What commitment devices could one o�er 
to reduce drinking (if desired)? 
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Schilbach (2019): Incentives for sobriety 

• Three-week feld experiment with low-income workers in India 

• Visit study daily between 6 pm and 10 pm 

• Short survey and breathalyzer test 

• Financial incentives for sobriety for random subset of individuals 
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Demand for incentives 

• Option A: incentives for sobriety 
• Same payment structure as Incentive Group 
• Rs. 60 if BAC > 0, Rs. 120 if BAC = 0 

• Option B: payment regardless of BAC 

Option A Option B 

BAC > 0 BAC = 0 regardless of BAC 

(1) Rs. 60 Rs. 120 Rs. 90 
(2) Rs. 60 Rs. 120 Rs. 120 
(3) Rs. 60 Rs. 120 Rs. 150 
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Demand for incentives 

• Option A: incentives for sobriety 
• Same payment structure as Incentive Group 
• Rs. 60 if BAC > 0, Rs. 120 if BAC = 0 

• Option B: payment regardless of BAC 

Option A Option B 

BAC > 0 BAC = 0 regardless of BAC 

(1) Rs. 60 Rs. 120 Rs. 90 
(2) Rs. 60 Rs. 120 Rs. 120 
(3) Rs. 60 Rs. 120 Rs. 150 
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Demand for incentives 

• Option A: incentives for sobriety 
• Same payment structure as Incentive Group 
• Rs. 60 if BAC > 0, Rs. 120 if BAC = 0 

• Option B: payment regardless of BAC 

Option A Option B 

BAC > 0 BAC = 0 regardless of BAC 

(1) Rs. 60 Rs. 120 Rs. 90 
(2) Rs. 60 Rs. 120 Rs. 120 
(3) Rs. 60 Rs. 120 Rs. 150 
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Persistently high demand for commitment 
• Sobriety incentives reduce day drinking
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Choice 1: unconditional payment = Rs 90
Choice 2: unconditional payment = Rs 120
Choice 3: unconditional payment = Rs 150

Demand for Incentives over Time • Day drinking falls by about one third in
treatment group.

• But individuals mostly substitute to
drinking later at nights.

• No impacts of incentives on labor-market
outcomes but increased savings

• About 50% choose options that are
dominated in study payments.

• About 1/3 willing to forego 10% of daily
earnings to receive incentives.

• Consistent with näıve quasi-hyperbolic
discounting
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Smoking: Gine et al. (2010) 

• Voluntary commitment product (CARES) for smoking cessation. Smokers o�ered
non-standard savings account:

• Can deposit funds for six months. Then take urine tests for nicotine and cotinine
• If pass, money is returned.
• If fail, money is forfeited.

• Is this a good commitment contract?

• Results
• 11% take-up
• Smokers randomly o�ered CARES were 3 percentage points more likely to pass the

6-month test than the control group.
• E�ect persisted in surprise test at 12 months.
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Do cigarette taxes make smokers happier? 
• 8 out of 10 US smokers say they want to quit their habit. 

• Suggests demand for commitment to reduce smoking 

• One way to accomplish reduced smoking: higher prices! 
• Why? Higher cigarette taxes (prices) can help people smoke less and curb 

self-control problems. 

• Do higher cigarette taxes make smokers better o�? 
• Gruber and Mullainathan (2002): Higher cigarette taxes in US and Canada are 

associated with higher self-reported wellbeing, among those likely to be smokers. 
• Caveat: (some of) the e�ects could be driven by smokers’ spouses. 

• Such e�ects are consistent with quasi-hyperbolic discounting but not with 
exponential discounting. 
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Fertilizer use: Dufo, Kremer and Robinson (2011) 

• Fertilizer use in Western Kenya 
• Estimated high returns in previous feld experiment 
• However, low adoption 

• Possible explanation: farmers would like to purchase fertilizer, but they run out of 
money by the time the new season comes. 

• Experiment (SAFI program): 
• Vary timing of purchase decision 
• Farmers can ‘pre-buy’ fertilizer around the time of harvest 
• ‘Commitment device’: early purchase of fertilizer (nobody resells) 
• Signifcant e�ect on fertilizer adoption 
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Commitment devices: summary 
• Many examples of demand for commitment in research studies 

• Signifcant share of population struggle with self-control problems. 
• Many of them are at least partially sophisticated. 

• High variation in fraction demanding commitment across settings. Why? 
• Uncertainty 
• Näıveté 
• Design of commitment devices varies across settings 
• Experience with commitment device 

• Not much real-world evidence of commitment devices that actually help. Why? 
• (Partially) näıve agents have low perceived benefts of commitment. 
• Uncertainty depresses value of commitment (Laibson, 2015) 
• Transaction costs often high relative to (perceived) value of commitment 
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When commitment fails 

• People often fail to follow through with their intended actions despite having 
chosen commitment devices. 

• Evidence of partial näıveté 
• Commitment contracts can do harm to partially näıve individuals. 

• John (2020): Field experiment in Philippines (very similar to SEED above) 
• Positive average e�ect of o�ering commitment contract on savings 
• But over half of clients default on commitment contract! 
• Those people would likely be better o� if they hadn’t chosen the commitment option. 

• Bai et al. (2020): similar evidence on health commitment products in India 
• Relatively low fraction of people demand commitment. 
• Among those who choose comment, many fail to follow through and thus lose money 
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Are time preferences malleable? 
• Can think of commitment devices as providing choice options to alleviate the 

negative consequences of present bias, with limited success so far. 

• Potential alternative: alleviate present bias directly by tackling its sources. 
• Schilbach (2019): higher sobriety increased savings among rickshaw drivers in 

Chennai (for given resources) 
• Bessone et al. (2020): increased sleep (napping) reduced present bias in real-e�ort 

tasks and increased savings 
• Hershfeld (2011): increase people’s focus/attention to the future by showing them 

pictures of their future selves. 
Hershfield Future self-continuity and choice

Figure 3. Example of age progression procedure. (Left) Photo of the author; (Middle) computerized rendering of the author using
Facegen and Photoshop; and (Right) age-progressed version of the same photo.

avatar.78 Upon exiting the VR environment, all
participants were given, among other tasks, a hypo-
thetical monetary allocation task. As hypothesized,
those participants who were exposed to their fu-
ture selves were subsequently more likely to allocate
money toward a hypothetical retirement savings ac-
count than were control participants.

It is possible, however, that participants who were
shown the age-progressed images of themselves were
merely primed with the concept of aging, and this
prime prompted them to save more for retirement.79

As such, in a follow-up study, we exposed partici-
pants to either their own aged avatar or another
research participant’s aged avatar, and did so after a
lengthy experimental delay during which time par-
ticipants completed filler tasks (to eliminate the pos-
sibility that results from our first study were simply
due to demand effects). Results indicated that par-
ticipants in the future self condition demonstrated
significantly more patience on a series of intertem-
poral choice tasks than did participants in the future
other condition. These results suggest that relevance
matters: the extent to which the individuals identify
with the aged image is a key component of positively
affecting saving behavior.

Although these findings are encouraging, this ap-
proach to VR is expensive and time-consuming for
participants, and most companies or banks will not
be able to use immersive VR to convince their em-
ployees or customers to adopt a longer-term per-
spective when making decisions about retirement
savings. Moreover, experimental condition partic-
ipants in the studies mentioned above were sim-
ply shown a neutral image of their future selves.
Loewenstein’s19 work suggests that in order to make
a true connection to the future self the future emo-
tional consequences of current decisions must be

actions can change actual behavior. For example,
compared to a control group, when participants
were shown a virtual version of themselves gain-
ing weight, they were more likely to go to the gym.80

Accordingly, in two additional studies, my colleague
Dan Goldstein and I used a more accessible format
to address the cause-and-effect nature of retirement
decision making.75

Namely, we used a web-based study design in
which all participants were shown a slider bar that
they could move to make allocations from a hy-
pothetical paycheck to a hypothetical retirement
account. As they moved the slider bar toward fu-
ture consumption, their annual take-home pay de-
creased (indicated in today’s dollars), but their an-
nual retirement income increased (again, indicated
in today’s dollars). In one condition, participants
were shown the monetary amounts as well as an
image of their current self, which changed emo-
tional expression as a function of the allocations
that they chose to make (sadder as more money
was allocated toward future consumption, happier
as more money was allocated toward present con-
sumption). In another condition, participants were
shown the monetary amounts as well as an image
of their future self, which changed emotional ex-
pression as a function of the allocations that they
chose to make (happier as more money was allo-
cated toward future consumption, sadder as more
money was allocated toward present consumption).
Again, results indicated that participants who were
exposed to their future selves allocated a significantly
higher percentage of pay toward retirement than
did participants who were exposed to their current
selves.75

It is possible, however, that instead of results of
the previous study being due to exposure to the

Ann. N.Y. Acad. Sci. 1235 (2011) 30–43 c© 2011 New York Academy of Sciences. 37
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Time preferences: summary 

• Exponential discounting 
• Workhorse model of modern economics 
• Many important applications 
• Model helps explain many facts of the world. 
• But some facts are hard to match with exponential discounting 

• Quasi-hyperbolic discounting 
• Simple modifcation of exponential discounting model 
• Additional parameter � to capture emphasis on present 
• Can explain many observed behaviors more accurately. 
• Commitment devices may help improve outcomes but few examples of real-world 

products that actually help people – much ongoing research in this area! 
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What’s next? 

• Lectures next week: risk preferences! 
• Readings for Monday (Feb 24): Rabin and Thaler (2001) 
• Readings for Wednesday (Feb 26): Sydnor (2010). 

• Recitation this week: more on time preferences (briefy) and intro to risk 
preferences 
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