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Abstract

 How do consumers choose from a menu of contracts?

 The observed behavior is difficult to reconcile with 
standard preferences and beliefs.

 Cellular phone users; credit card users.

 A large literature in IO analyzes the profit-maximizing 
contract design (Jean Tirole,1988).

 Standard assumption: rational expectations about 
future consumption frequency. 
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Introduction

 In this paper we provide evidence that standard assumptions does 
not hold

 We compare different contracts and observe people choose the 
suboptimal one.

 We also document cancellation delays and attendance 
expectations.
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The 
purpose of 
this 
paper…

 Showing the standard assumptions in contract theory does not 
hold here.

 It is important, both in terms of monetary magnitude and in terms 
of population involved and it has significant economic impact.

 We use datasets from three U.S. health clubs.

 The industry revenues for the year 2000 totalled $11.6 billion.

 It has also implications for the policy debate on obesity.

 Exploring potential explanations
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Dataset

 Panel dataset from three health clubs in New England

 In contains information  on the contractual choices and the day-to-
day attendance of users who enrolled after April 1,1997 and 
tracked them through February 2001.

 Four types: standard,  student, family and corporate.

 Subsidized, not-subsidized.
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Contractual 
Menu

 Four Options :

 Monthly contract; range between $70(discounted) and 
$85(standard) for non-corporate users. Automatically renewed 
and cancellation can be done in person or by sending a letter.

 Annual contract; charges up front ten times the applicable 
monthly fee. contract expires at the end of the year.

 The pay-per-visit system; pay $12 per visit or purchase a ten-visit 
pass for $100.
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Descriptive 
Statistics

 Average fee per month ranges between $44 and $52.

 Corporate memberships account for 50% of the sample, while 
students account for 2%.

 Individuals with monthly contract attend on average 4 times per 
month.

 Individuals with annual contract attend on average 4.4 times per 
month.
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Contract 
Choice at 
enrollment; 
The model

 health club attendance involves immediate effort costd

And delayed health benefits.

 Two types of people:
Low cost c=𝑐 high cost  c= ҧ𝑐

Differ in

 ex ante probabilities that cost will be high.

 A contract (L’,p’,T’) gives right to the customers to exercise for 
time T’ for a fee p’, once the flat fee L’ has been paid. 
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Contract 
Choice at 
enrollment;
Predictions

Prediction 1:

Between two contracts (L,0,T) ,(0,p,T)
for agents who choose flat rate contract

𝐿

𝐸𝑓[ѵ]
a(T)≤p

a(T)=
1−δ 𝑇

(1−δ𝑇)
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Predictions

 Prediction 2(attendance of monthly and annual members):
The average initial attendance
of annual members is higher than the average
initial attendance of monthly members:

𝐸𝐴 ѵ > 𝐸𝑀[ѵ]
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Predictions
 Prediction 3 (forecast of attendance): The average forecast of 

attendance equals the average
actual attendance.
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Contract 
Choice at 
enrollment;
Findings
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Findings
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Findings

 Finding 1 (price per expected attendance at
enrollment): Users who choose an unsubsidized flat-rate contract 
pay a price per average
attendance of over $17 in the monthly contract
and over $15 in the annual contract. The share
of users who pay ex post less than $10 per visit
is 20 percent in the monthly contract and 24
percent in the annual contract.
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Robustness

 Sample

 Underrecording of attendance

 Ex post subsidies

 Membership benefits
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Findings

4/9/2018 Sharif university 16



Findings

 Finding 2 (attendance of monthly and annual
members): Average attendance in months 2–4
is 10 percent higher under the annual contract
than under the monthly contract.
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Findings on 
the rational 
expectation
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 Finding 3 (forecasts of attendance): The average forecasted 
number of monthly visits, 9.50
(s.e. 0.66), is more than twice as large as average attendance, 4.17.

 Consistent with Prediction 1

 With known expectations 30 out of 48 people on the survey chose 
a ten-visit pass 



Contract 
Choice over 
Time
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 Comparing Renewal Decisions

 Monthly contracts requires a small effort for cancellation while 
annual contract needs none.

 We evaluate the impact of these differences on cancellation lag, 
survival probabilities,
and average attendance over time in a simple
setup with standard preferences and beliefs 



Calibration
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 Two Agents with identical preferences an effort cost; one with a 
monthly contract, the other with annual one.

s: daily saving from switching to pay-per-visit contract

δ=discount factor

k=one-time effort cost of cancellation



Renewal on 
Annual 
Contract

 Cancellation cost is zero

 Drops out if 
δ𝑠

1−δ
>0 or equivalently s>0
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Renewal on 
monthly 
Contract

 Cancellation cost k is stochastic with i.i.d each day from cdf F

𝑉 = 𝐸 max −𝑘,−δ𝑠 + δ𝑉

 The solution of
the agent’s dynamic programming problem is a
threshold level k* 
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Renewal on 
monthly 
Contract

 𝐸 𝑇 : the expected number of days until the cancellation

 𝐸 𝑇 =
(1−𝐹(𝑘∗)

𝐹(𝑘∗)

 We derive the upperbound for 𝐸 𝑇

4/9/2018 Sharif university 23



Upper Bound 
for 𝐸 𝑇

 𝑘0.2= 𝑏𝑜𝑡𝑡𝑜𝑚 𝑞𝑢𝑖𝑛𝑡𝑖𝑙𝑒 𝑜𝑓 𝑐𝑜𝑠𝑡 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛

 𝑘 = 𝑙𝑜𝑤𝑒𝑟 𝑏𝑜𝑢𝑛𝑑 𝑜𝑛 𝑐𝑜𝑠𝑡 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛

 𝐸 𝑇 < max(4, [
𝑘0.2− 𝑘

𝑠
]

 𝑘0.2=10   ,     𝑘 = 0 yields  𝐸 𝑇 <4.3
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Predictions

 Prediction 4 (cancellation lags under the
monthly contract): Low attenders under the
monthly contract delay cancellation for at most
a few days.
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Predictions

Prediction 5 (survival probability): The survival probability after 
one and after two years is
higher for agents who initially chose the annual
membership than for agents who initially chose the monthly 
membership

4/9/2018 Sharif university 26



Predictions

 Prediction 6 (expected attendance over time
for annual contract): Among users initially
enrolled in an annual contract, the expected
attendance in the second year among stayers is
higher than the expected attendance in the first
year for the initial group.
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Predictions

 Prediction 7 (expected attendance over time
for monthly contract): Among users initially
enrolled in a monthly contract, the expected
attendance among stayers should increase from
month to month.
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Findings

Finding 4 (cancellation lags under the
monthly contract): On average, 2.31 full
months elapse between the last attendance and
contract termination for monthly members, with
associated membership payments of $187. This
lag is at least four months for 20 percent of the
users
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Survival 
Probability

 Running the probit estimation:

 𝑠 𝑖 = 1 𝑖𝑓 𝑠𝑖
∗ = α + ϒ𝑀𝑖 + 𝐵𝑋𝑖 + ϵ𝑖 ≥ 0
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Probit
Estimation
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Findings
 Finding 5 (survival probability): The survival

probability after 14 months for the monthly
contract is 17 percent higher than for the annual contract
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Attendance 
over time
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Findings

 Finding 6 (average attendance over time in
annual contract): In the annual contract, average monthly 
attendance for the initial group
in the first year, 4.36, is significantly lower than
for stayers in the second year, 5.98
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Findings

 Finding 7 (average attendance over time in
monthly contract): Average monthly attendance in the first six 
months of a monthly contract, 4.36, is 20 percent higher than in the 
next
six months and is significantly higher than in
any of the later six-month periods among
stayers.
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Attendance 
over time
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Summary

 Unsubsidized monthly members
spend on average $187 for periods with no
attendance before cancellation (Finding 4

 In addition, after one year, more monthly members
are still enrolled in a flat-rate contract than
annual members (Finding 5). Surprisingly,
members who pay higher fees for the option to
cancel each month are more likely to renew past
a year. (contrary to finding 2)

 . Finally, average attendance decreases by 20 percent between
the first six months and the next six months in the monthly 
contract (Finding 7), a pattern opposite to the one found for 
annual contracts
(Finding 6) 
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Possible 
interpretation 

 Risk Aversion

 Transaction costs

 Membership benefit

 Limited memory

 Time inconsistency with sophistication

 Time inconsistency with naivete

 Overestimation of net benefits

 Persuation
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Conclusions

 In this paper we have discussed a procedure for estimating the 
parameters of nonlinear rational expectations models when only a 
subset of the economic environment is explicitly specified a priori. 
We also described how to test the over-identifying restrictions 
implied by the particular economic model being estimated. The 
advantages of these procedures are that they circumvent the need 
for explicitly deriving decision rules, and they do not require the 
specification of the joint distribution function of the observable 
variables. The techniques are appropriate for any dynamic model 
whose econometric implications can be cast in terms of a set of 
orthogonality conditions. As an application of these procedures, 
we estimated the parameters characterizing preferences in a 
model relating the stochastic properties of aggregate 
consumption and stock market returns. 
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