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Exercise as an investment good
Immediate cost, future benefit
Present-Bias: Temptation not to exercise

DellaVigna and Malmendier (2006)
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DellaVigna and Malmendier (2006) look at 
different gym membership contracts
(i) Pay-as-you-go: $10 per visit
(ii) Monthly membership: $70/month

Standard model says buy membership if you plan 
to go more than 7 times per month.

Finding: the average member only goes 4 times!

DellaVigna and Malmendier (2006)
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Choice of flat-rate vs. per-visit contract
Per visit fee 𝑝
Lump-sum periodic fee 𝐿

Menu of contracts
Flat-rate contract: 𝐿 > 0, 𝑝 = 0
Pay-per-visit contract: 𝐿 = 0, 𝑝 > 0

Dellavigna&Malmendier(2006)
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Choice of flat-rate vs. per-visit contract
Per visit fee 𝑝
Lump-sum periodic fee 𝐿

Health club attendence
Immediate cost 𝑐(
Delayed health benefit ℎ > 0

Dellavigna&Malmendier(2006)
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Attendance decision:
Ø Long-run plans at time 0:

Ø Attend at 𝑡 iff
Ø 𝛽𝛿( −𝑝 − 𝑐( + 𝛿ℎ > 0↔ 𝑐( < 𝛿ℎ − 𝑝

Ø Actual attendance decision at 𝑡 ≥ 1:
Ø Attend at 𝑡 iff
Ø −𝑝 − 𝑐( + 𝛽𝛿ℎ > 0↔ 𝑐( < 𝛽𝛿ℎ − 𝑝

Ø This shows time inconsistency.

Dellavigna&Malmendier(2006)
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The person who is “partial naivete” is aware 
that she’ll have a present bias in the future, but 
she underestimates its magnitude.

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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Ø With (𝛽, 𝛿) preferences:
Ø Since 𝛽 captures the magnitude of the person’s 

present bias, we can think of the person as 
having a perception 5𝛽 of her future present 
bias.

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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Ø Sophisticates have 5𝛽 = _____.
Ø Naifs have 5𝛽 = _______.
Ø Partial naifs have 5𝛽 ∈ _______.

Ø They underestimate the extent of their present 
bias.

Ø They perceive that their discount factors are close 
to 1, than they actually are.

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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Definition of Partial naifs
A person with perceptions ____believes that in 

the future she will behave like a sophisticate 
with present bias____. Given this prediction 
about future behavior, she chooses her current 
action to maximize her current preferences, 
which depend on_____.
Also assume that the future selves are also 
sophisticates.

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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Example: Suppose you must complete a task 
within three days:
If complete on day 1, 𝑢: = −3, 𝑢< = 𝑢= = 0.
If complete on day 2, 𝑢< = −5, 𝑢: = 𝑢= = 0.
If complete on day 3, 𝑢= = −8, 𝑢: = 𝑢< = 0.

This is equivalent to having the immediate cost 
schedule:

𝑐 ≡ (3, 5, 8)

Partial naivete(O’Donoghue & Rabin, QJE 2001)

12



v Behave like sophisticates with 5𝛽
v On day 1, ____________________________
______________________________________
v I will be present bias with 5𝛽.
Ø __________________
Ø __________________

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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𝝉 = 𝟏 𝝉 = 𝟐 𝝉 = 𝟑
At t = 1: 𝑈:(𝜏)
At t = 2: 𝑈<(𝜏)
At t = 3: 𝑈=(𝜏)



v Behave like sophisticates with 5𝛽
v On day 1, what are your beliefs about day-2 

behavior?
v Expect to complete task on day 2 if:
v ________________________
v ________________________
v ________________________

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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v Behave like sophisticates with 5𝛽
v On day 1, what are your beliefs about day-2 

behavior?
v Expect to wait on day 2 and complete task on day 3 

if:
v ________________________
v ________________________
v ________________________

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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v She chooses her current action to maximize her 
current preferences, which depend on 𝛽.

v _______________________________

v _______________________________

Partial naivete(O’Donoghue & Rabin, QJE 2001)

16

𝝉 = 𝟏 𝝉 = 𝟐 𝝉 = 𝟑
At t = 1: 𝑈:(𝜏)
At t = 2: 𝑈<(𝜏)
At t = 3: 𝑈=(𝜏)



v She chooses her current action to maximize her 
current preferences, which depend on 𝛽.

v Conclusion:

v If 5𝛽 < J
K
, 

v ______________________________________
v ______________________________________
v ______________________________________

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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v She chooses her current action to maximize her 
current preferences, which depend on 𝛽.

v Conclusion:

v If 5𝛽 > J
K
, 

v ______________________________________
v ______________________________________
v ______________________________________

Ø When day 2 arrives__________________________

Partial naivete(O’Donoghue & Rabin, QJE 2001)
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Ø Long-run plans at time 0:
Attend at 𝑡 iff ____ −𝑝 − 𝑐( + ____ℎ > 0 ↔ 𝑐( < ____ℎ − 𝑝

Ø Actual attendance decision at 𝑡 ≥ 1:
Attend at 𝑡 iff −𝑝 − 𝑐( + ____ℎ > 0 ↔ 𝑐( < _____ℎ − 𝑝

Ø Forecast at 𝑡 = 0 of attendance at 𝑡 ≥ 1:
Attend at 𝑡 iff −𝑝 − 𝑐( + _____ℎ > 0 ↔ 𝑐( < ______ℎ − 𝑝

Dellavigna&Malmendier(2006) cont.: Attendance decision
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Ø An exponential agent has time-consistent preferences 
(𝛽_____) and is aware of it ( 5𝛽______). 

Ø A sophisticated agent has time-inconsistent preferences
(𝛽_______) and is aware of it ( 5𝛽______). 

Ø A fully naive agent has time-inconsistent preferences 
(𝛽_______), but is completely unaware of it ( 5𝛽___). She believes 
that she will behave like a time-consistent agent in the future.

Ø A partial naïve agent has time-inconsistent preferences
(𝛽______), and underestimate their present bias (𝛽______).
_________reflects the overconfidence about future self-
control. 

Dellavigna&Malmendier(2006) cont.: Attendance decision
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Let the effort cost at day 𝑡 vary according to a cumulative 
distribution function 𝐺
𝑐(~𝐺, 𝑐( 𝑖. 𝑖. 𝑑. ∀𝑡

Dellavigna&Malmendier(2006): Attendance decision
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Ø Long-run plans at time 0: Attend at 𝑡 iff  𝑐( < 𝛿ℎ − 𝑝
Attend at 𝑡 with probability_________

Ø Actual attendance decision at 𝑡 ≥ 1: Attend at 𝑡 iff 𝑐( < 𝛽𝛿ℎ − 𝑝
Attend at 𝑡 with probability _________
The smaller is 𝛽, the larger is the difference between benchmark and 
actual attendance probability  _____________________and the more 
serious is the time inconsistency.

Ø Forecast at 𝑡 = 0 of attendance at 𝑡 ≥ 1: Attend at 𝑡 iff 𝑐( < 5𝛽𝛿ℎ − 𝑝
Attend at 𝑡 with probability_________

Dellavigna&Malmendier(2006): Attendance decision
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Ø At time 0, a partial naive overestimates the 
probability with which she will attend in future 
periods.

Ø She expects to attend with probability 𝐺( 5𝛽𝛿ℎ − 𝑝)
The larger is the difference_________, the large is 
the overestimation of the future attendance 
probability 𝐺 5𝛽𝛿ℎ − 𝑝 − 𝐺 𝛽𝛿ℎ − 𝑝 ≥ 0.

Dellavigna&Malmendier(2006): Attendance decision
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Ø Time-consistent 5𝛽 = 𝛽 = 1 and sophisticated 
agents 5𝛽 = 𝛽 < 1 have rational expectations about 
their future time preferences and therefore do not 
overestimate future attendance.

Dellavigna&Malmendier(2006): Attendance decision
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A contract (𝐿, 𝑝, 𝑇) gives customers the right to exercise 
for a fee 𝑝, for 𝑇 days, once the flat fee 𝐿 is paid.

The choice at enrollment between:
>> flat-fee contract (e.g. monthly, annual contract) 
(𝐿 > 0, 𝑝 = 0, 𝑇)

>> pay-per-visit contract 
(𝐿 = 0, 𝑝 > 0, 𝑇)

Let 𝐸 𝑣 is the expected number of visits over 𝑇 days.

Dellavigna&Malmendier(2006): Contract choice
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For agents who choose a flat-rate contract,

_______________________
,i.e. 

𝐿 ≤ 𝑝𝐸[𝑣]

Payment per expected visit under the flat-rate 
contract should be smaller than the per-visit-fee p.

Dellavigna&Malmendier(2006): Contract choice

26



Proposition 1: If an agent chooses the at-rate 
contract over the pay-per-visit contract and if 𝑇 <
30, then

𝐿 ≤ 𝑝𝑇𝐺 𝛽𝛿ℎ
+ 1 − 5𝛽 𝛿ℎ𝑇 𝐺 5𝛽𝛿ℎ − 𝐺 5𝛽𝛿 ℎ − 𝑝
+𝑝𝑇 𝐺 5𝛽𝛿ℎ − 𝐺 𝛽𝛿 ℎ

Dellavigna&Malmendier(2006): Contract choice
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For time-consistent agent 5𝛽 = 𝛽 = 1

________________________

The time-consistent agent chooses the flat-fee 
contract at t = 0 only if the fee 𝐿 is smaller than 𝑝
times the expected number of attendances.
In other words, a time-consistent agent is willing to 
pay per expected attendance at most 𝑝.

Dellavigna&Malmendier(2006): Contract choice
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A time-inconsistent agent may instead pay more 
than 𝑝 for two distinct reasons.

The first reason:
To the extent that she is sophisticated ( 5𝛽 < 1), she values 
the flat-rate contract as _________________to overcome 
her short-run impatience.

________𝛿ℎ𝑇 𝐺 5𝛽𝛿ℎ − 𝐺 5𝛽𝛿 ℎ − 𝑝 is the price that the 
consumer is willing to pay for this commitment.

Dellavigna&Malmendier(2006): Contract choice
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1 − 5𝛽 𝛿ℎ is_________________________________
_________________________________________.

𝑇 𝐺 5𝛽𝛿ℎ − 𝐺 5𝛽𝛿 ℎ − 𝑝 is the expected increase 
in attendance induced___________________.

Dellavigna&Malmendier(2006): Contract choice
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A time-inconsistent agent may instead pay more 
than 𝑝 for two distinct reasons.

The second reason:
To the extent that the agent is naive about the future time 
preferences (𝛽 < 5𝛽), she believes_____________________
________________. That is, T[𝐺 5𝛽𝛿ℎ − 𝐺 𝛽𝛿 ℎ ] > 0.

Therefore, her additional willingness to pay (relative to a 
time-consistent agent) equals the overestimation of 
attendance times the willingness to pay for an attendance, 
𝑝.

Dellavigna&Malmendier(2006): Contract choice
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Dellavigna&Malmendier(2006):Prediction 1
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Dellavigna&Malmendier(2006):Result
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Motivation
• It can be difficult to save. Why?

• Three broad classes of reasons:
1.Pressure from others
2.Pressure from yourself
3.Lack of secure ways to save

• If savings is useful for ex ante consumption smoothing 
(among other things), then devices that help overcome 
1, 2 or 3 may increase welfare by facilitating smoothing

• Of course, informal financial institutions do exist and for 
some savers they are likely to be sufficient.
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Program and design

• Commitment savings product offered by a local bank
• “SEED: Save, Earn, Enjoy Deposits”

o Two ways to set goals: specify amount, or date
o Participants also wrote down a “savings goal” 

indicating desired use of savings
o Lockbox provided upon request
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Program and design
o Lockbox provided upon request

- Physical ‘piggy bank’ to keep at home
- Bank holds the key
- Allowed for frequent small deposits without traveling to 

bank
- Breakable if necessary

o Automatic transfers available but not used

• Interest rate same as on normal savings accounts: 4%
• This account was a pure commitment savings 

product______________________________________________
____________________________________________________
____________________________________________________
_________________________
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Results

• Uptake is higher for those 
found to be time inconsistent

• Effect is only present for 
women

• Effects of education and 
income are statistically 
significant

• Female effect is driven by 
single women, so likely not a 
spousal control story


