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We consider two-part pricing of a service offered to risk-averse buyers subject to demand uncertainty.
Buyers subscribe to the contract before resolution of the uncertainty. Sellers set two-part prices that trade

off between insuring buyers against the uncertainty and the ex post deadweight loss from inefficient usage. If
marginal and total benefits from the service are positively correlated (a sufficient condition is that the uncertainty
not directly affect the buyer benefit), the usage charge should be set above the marginal cost of the service. If
marginal and total benefits are negatively correlated, the usage charge should be set below the marginal cost.
These results apply whether the seller has market power or is subject to competition. The difference between
the profit-maximizing usage charge and marginal cost increases with buyer risk aversion. Our results can be
extended to the case of the seller being more risk averse than the buyers. We discuss applications to pricing of
beach and ski resorts, lines of credit, utility computing, and government services.

Key words : pricing; demand uncertainty; insurance; risk aversion
History : Received April 22, 2008; accepted October 24, 2009, by Jagmohan S. Raju, marketing. Published online

in Articles in Advance January 12, 2010.

[P]eople should know—the weather in Maui is a crap-
shoot. We came here for sun and snorkeling and are
disappointed. Mexico, Cuba, the Dominican—all full
sun and warm.

I have been to Mexico five times and two of the times
it rained. I went to Maui this February for 10 days and
saw nothing but sunshine. Its [sic] hit or miss wherever
you travel, not just to Maui.

—TripAdvisor.com1

1. Introduction
Weather is a major uncertainty at beach resorts. Buy-
ers are subject to demand uncertainty in many other
settings. Other retail examples include ski resorts,
health clubs, discos, lines of credit, and mobile tele-
phony. Industrial examples include business process
outsourcing and manufacturing services.2

1 Posted by LeavinforMaui and MPLSCOLD, respectively, on
“Maui Forum: Bad Weather” (accessed, May 3, 2009, http://www.
tripadvisor.com/ShowTopic-g29220-i86-k2695570-Bad_weather-
Maui_Hawaii.html).
2 “Manufacturing services” is not an oxymoron. It is a large indus-
try that includes multibillion-dollar giants such as Celestica, Flex-
tronics, and Foxconn. They provide manufacturing services on
contract to brand owners of electronics and electrical goods such
Hewlett-Packard and Nokia. Kearny (2004) analyzes how contract
manufacturing services enables risk sharing.

Two-part prices are widely used in the follow-
ing settings: ski resorts offer season passes providing
discounts on usage charges, health clubs charge an
annual membership and plus usage fees, discos set
a cover charge and prices for drinks, banks charge
a lump-sum commitment fee for lines of credit plus
interest on the amounts drawn, and mobile telcos offer
monthly plans with charges for additional call time.
Beginning with Oi (1971), a large literature has

analyzed two-part pricing. With the notable excep-
tion of Hayes (1987), previous analytical research
has focused on price discrimination, specifically, how
menus of two-part prices can induce self-selection
among customer segments differing in their usage
demand (Essegaier et al. 2002, Kolay and Shaffer
2003, Masuda and Whang 2006, Bagh and Bhargava
2008, Xiao et al. 2009, see especially the survey by
Armstrong 2006). However, empirical research has
shown that consumers systematically choose pricing
plans that are suboptimal in the sense that other plans
would have provided the same consumption at lower
cost. Such suboptimal consumer behavior has been
rationalized as the outcome of ex ante uncertainty
in demand (Danaher 2002, Narayanan et al. 2007,
Lambrecht et al. 2007).
Generally, risk-averse consumers who face ex ante

demand uncertainty would seek insurance. Despite
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the strong empirical evidence that demand uncer-
tainty affects consumer choice, most previous research
has overlooked the possible role of two-part pricing
in providing buyers with insurance against demand
uncertainty. Hayes (1987) showed that if some item
and all other goods were complements, then a two-
part pricing scheme with the usage charge below the
marginal cost of the item provides insurance. How-
ever, in the various contexts mentioned—fitness clubs,
bars, all-you-can-eat buffets, long-distance telephony,
and video rentals—such complementarity does not
seem likely.3 The managerial applicability of Hayes’
(1987) result was also limited by its implication that
the optimal two-part pricing scheme (with the usage
charge below the marginal cost) would reduce con-
sumer’s utility in low states and raise utility in high
states. This recommendation contradicts the usual
intuition that insurance works by raising utility in low
states and reducing utility in high states.4

Here, we revisit the insurance role of two-part
pricing. As reviewed above, despite the limited aca-
demic literature, two-part pricing is widely applied
in situations of demand uncertainty. Accordingly, it
would be helpful to derive managerial guidance on
the insurance role of two-part pricing. Our results are
based directly on the nature of the buyers’ demand
uncertainty rather than complementarity in demand,
yielding intuitive managerial implications in various
markets. Furthermore, our results are consistent with
the intuition of providing insurance by raising income
in low states and reducing income in high states. Our
results apply in situations of market power as well as
competition, and where buyers are risk averse or risk
preferring.
Specifically, we analyze two-part pricing in a set-

ting where buyers contract for some service before
resolution of uncertainty. Each buyer faces a shock
that shifts her marginal benefit for the service and
possibly also affects her total benefit. If the marginal
and total benefits are positively correlated (a suffi-
cient condition is that the shock not directly affect
total benefit), setting the usage price above marginal
cost would reduce the quantities consumed and nar-
row the difference between ex post net benefits. How-
ever, if the marginal and total benefits are negatively
correlated, setting the usage price below marginal cost

3 Strictly, Hayes’ (1987) condition was that the covariance between
the buyer’s consumption of the item and her marginal utility of
income be positive. Essentially, this requires that the item and
all other goods be complements: in states where the buyer has a
stronger preference for the item, and so consumes more of it, she
must also have a stronger preference for all other goods.
4 Thakor and Udell (1987) discusssed the insurance role of “two-
part pricing.” However, in their setting, the buyer’s usage was
exogenous, and so the “usage charge” of the two-part price was
trivial.

would raise the quantities consumed and narrow the
difference between ex post net benefits.
For risk-averse buyers, a compression of the dif-

ference in net benefits across the states would
raise ex ante expected utility. In both cases—where
marginal and total benefits are positively and nega-
tively correlated—the reduction in the difference in
net benefit between the states reduces risk and, hence,
raises ex ante expected utility. However, to the extent
that the usage charge differs from the marginal cost
of the service, usage differs from the efficient level.
The profit-maximizing usage charge balances insur-
ance against risk with the inefficient usage.5

How could a Maui beach resort apply two-part
pricing to mitigate risk-averse tourists’ uncertainty
about the weather? All tourists must pay for the hotel
room, which is tantamount to the entry fee. If the
weather is good, the tourist’s demand for beach activ-
ities such as sailing and diving and total benefit will
be high. So, to provide insurance, the resort should
price beach activities above marginal cost. However,
if the weather is rainy, the tourist’s demand for indoor
activities such as spa treatments, the gym, and aer-
obics will be high although her total benefit will be
low. Hence, to provide insurance, the resort should
price indoor activities below marginal cost.
In similar ways, two-part pricing could provide

insurance in other markets: health clubs could insure
consumers against weight gain, discos could insure
patrons against not finding a nice match, banks could
insure borrowers against liquidity shocks, and out-
sourced service providers could insure customers
against business fluctuations.
The rest of this paper is organized as follows. In

the next section, we present the profit-maximizing
two-part pricing strategy in situations of uncertain
demand. Section 3 shows how to adjust the two-part
pricing strategy with the buyers’ degree of risk aver-
sion and that our results are robust to the market
structure. Section 4 concludes this paper with a dis-
cussion of managerial implications, limitations, exten-
sions, and future research.

2. Demand Uncertainty
Buyers have initial wealth I . Each buyer’s demand
depends on a state, s, which is a random variable with
cumulative distribution function G�·� on the interval
�s� s̄�. The distributions may be independent across
buyers (Will I like someone in the disco?), or per-
fectly correlated across buyers (Will it rain in Maui
next week?).

5 Our research is somewhat related to the literature on the use
of reservations to insure buyers against demand uncertainty (Png
1989, Alexandrov and Lariviere 2007, Elmaghraby et al. 2010).
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In state s, the buyer gets net benefit b�q� s� + m,
where q is consumption of the service and m is con-
sumption of all other goods. We assume that, for all
s ∈ �s� s̄� and q ≥ 0, the benefit satisfies

bs�q� s� > 0� bq�q� s� > 0� bqq�q� s� < 0� (1)

while, furthermore, for simplicity, b�q� s� = 0, and
bq�0� s� = b̄.6 The assumption bs�q� s� > 0 is essentially
a regularity condition that a higher s represents a bet-
ter state. The condition bq�0� s� = b̄ implies that buyers
will not buy the service if the usage charge exceeds b̄.
We consider two cases:
• positively correlated marginal and total benefits,

bsq�q� s� = bqs�q� s� > 0� and (2)

• negatively correlated marginal and total benefits,

bsq�q� s� = bqs�q� s� < 0� (3)

for all s ≥ s and q ≥ 0. By (1), bs > 0, so if bqs�q� s� > 0,
then marginal and total benefits will be positively cor-
related, whereas, if bqs�q� s� < 0, then marginal and
total benefits will be negatively correlated.7

To illustrate, consider the Maui tourist. If the
weather is good, the tourist’s demand (marginal ben-
efit) from beach activities and total benefit will be
higher than if it is rainy (positive correlation). If it is
rainy, her marginal benefit from indoor activities will
be higher than if the weather is good but her total
benefit will be lower (negative correlation).
We assume that the seller maximizes profit and is

risk neutral. The sequence of events is as follows.
First, the seller announces the two-part price, �T � p�,
where T is the entry fee and p is the usage charge.
Then, in the second stage, buyers decide whether to
subscribe to the two-part contract. If a buyer does
subscribe, she pays the fee, T , following which, in the
third stage, the state, s, is revealed, and she decides
how much of the service to consume. If the buyer
does not subscribe to the two-part contract, in the
third stage, her net benefit would be simply b�0� s�+ I ,
and the seller’s profit would be zero.
Define a Bernoulli utility function, u�x�, with

u′�x� > 0, over the (ex post) realizations of the buyer’s
net benefit,

x�T �p� s� ≡ b�q�T �p� s�� s� + m�T �p� s�� (4)

6 We use prime and double prime to represent first and second
derivatives of functions with single arguments, e.g., b′�·� and b′′�·�,
and subscripts to represent first and second partial derivatives of
functions with multiple arguments, e.g., bs�q� s� and bss�q� s�.
7 The covariance of two monotone functions of a random variable
is positive (Schmidt 2003).

where q is consumption of the service, and m is con-
sumption of all other goods. We assume that buyers
are risk averse, u′′�x� < 0.

The seller will set the usage charge p < b̄, other-
wise no buyer would buy. Consider a buyer who has
subscribed to the contract. In the third stage, after res-
olution of the uncertainty, s, she chooses q and m to
maximize net benefit

b�q� s� + m� (5)

subject to the budget constraint

T + pq + m ≤ I � (6)

Hence, consumption in state s, denoted �q�T �p� s��
m�T �p� s��, is characterized by the first-order
condition

bq�q�T �p� s�� s� = p (7)

and the binding budget constraint

m�T �p� s� = I − T − pq�T �p� s�� (8)

Note that, conditional on the buyer subscribing, her
usage of the service, q�T �p� s�, does not depend on
the entry fee T , i.e.,

qT �T �p� s� = 0� (9)

Substituting from (7) and (8) in (4) in state s, the
buyer’s (ex post) net benefit is

x�T �p� s� ≡ b�q�T �p� s�� s� + m�T �p� s�

= b�q�T �p� s�� s� + I − T − pq�T �p� s�� (10)

Differentiating, substituting from (7) and using (1),

�x

�s
= �b

�q

�q

�s
+ �b

�s
− p

�q

�s
=
[

�b

�q
− p

]
�q

�s
+ �b

�s
= �b

�s
> 0�

which proves the following result.

Lemma 1. The buyer’s ex post net benefit is increasing
with respect to s, i.e., xs > 0.

In the first stage, the seller chooses the entry fee, T ,
and usage charge, p, to maximize profit

	 = T +
∫ s̄

s
�p − c�q�T �p� s� dG�s�� (11)

subject to the buyer’s maximization of net benefit, (7)
and (8), and the buyer preferring to subscribe to the
two-part pricing contract (individual rationality),

∫ s̄

s
u�x�T �p�s��dG�s�≥

∫ s̄

s
u�b�0�s�+I�dG�s�≡ ū� (12)

To maximize profit, the seller sets the margin, p − c,
to balance between two factors. One is providing the
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Figure 1 Positively Correlated Marginal and Total Benefits

�b(s2)�q

�q

�b(s1)

q(s1) q(s2)

p > c

p = c

buyer with ex ante insurance against demand uncer-
tainty, whereas the other is the ex post deadweight
loss from inefficient consumption to the extent that
the usage charge deviates from the marginal cost.
The seller then sets the entry fee, T , to mop up
the buyer surplus. Our main result shows that the
profit-maximizing scheme involves a positive margin
if marginal and total benefits are positively correlated,
and a negative margin if marginal and total benefits
are negatively correlated.8

Proposition 1. The profit-maximizing contract entails
a usage charge greater than the marginal cost (p > c) if
marginal and total benefits are positively correlated, and
a usage charge less than the marginal cost (p < c) if
marginal and total benefits are negatively correlated. In
both cases, the entry fee T ≥ 0, and is decreasing in the
usage charge, p.

To appreciate the intuition of positively correlated
marginal and total benefits, suppose that the seller sets
the usage charge at the marginal cost, p = c, and the
entry fee such that the buyer is just indifferent about
subscribing to the contract. Figure 1 shows the buyer’s
demand for the service in the different states, s1 < s2,
where s1 and s2 represent bad and good weather,
respectively.
Given usage charge p = c, the buyer maximizes

net benefit in accordance with (7), choosing quanti-
ties q�s1� < q�s2�. The buyer’s total benefit from the
service less usage payment in state s1 is the trian-
gle under the marginal benefit curve down to the
price line. Likewise, the buyer’s total benefit from
the service less usage payment in state s2 is the tri-
angle under the marginal benefit curve down to the
price line. The difference in these total benefits less
usage payments equals the difference in the buyer’s

8 For brevity, the proofs of this and subsequent results are pre-
sented in Online Appendix A, provided in the e-companion (which
is available as part of the online version that can be found at
http://mansci.journal.informs.org/).

net benefits between the states. This difference is the
essential source of the buyer’s risk. In Figure 1, it
is represented by the area between the two marginal
benefit curves down to the price line.
Now, suppose that the seller raises the usage charge

to p > c. The buyer would reduce consumption of the
service in both states. Referring to Figure 1, the dif-
ference between the buyer’s net benefits in the two
states would shrink (by the shaded area). Hence, by
raising the usage charge, the seller reduces the dif-
ference between the buyer’s net benefits in the two
states, and hence reduces her risk.
The seller can reduce the entry fee while still

ensuring that the buyer will subscribe to the contract.
However, the increase in usage charge would reduce
consumption from the efficient level. On balance, the
seller’s profit increases as, by providing insurance,
the seller gains more through the higher usage charge
than loses from the lower entry fee.
To understand the intuition of negatively correlated

marginal and total benefits, suppose that the seller
sets the usage charge at the marginal cost, p = c, and
the entry fee such that the buyer is just indifferent
about subscribing to the contract. Figure 2 shows the
buyer’s demand for the service in bad (s1) and good
(s2) weather.
Given usage charge p = c, the buyer maximizes net

benefit in accordance with (7), choosing usage q�s2� <
q�s1�. Compare the buyer’s net benefit in bad vis-à-
vis good weather. The difference in the buyer’s net
benefits (total benefit less usage payments) between
the states is

�b�q�T �p� s2�� s2� − pq�T �p� s2��

− �b�q�T �p� s1�� s1� − pq�T �p� s1�� > 0� (13)

In Figure 2, it is represented by the negative of the
hatched area between the two marginal benefit curves
down to the price line, in addition to a lump-sum
difference, b�0� s2� − b�0� s1� > 0, not illustrated in the
figure. By Lemma 1, x�s2� > x�s1�; hence, the differ-
ence in the shocks to net benefit (without any usage),
b�0� s2� − b�0� s1�, dominates the hatched area.

Figure 2 Negatively Correlated Marginal and Total Benefits

�b(s1)
�b(s2) �q
�q

q(s2) q(s1)

p = c

p < c
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Now, suppose that the seller reduces the usage
charge to p < c. The buyer would increase usage in
both states. Referring to Figure 2, the hatched area
would expand by the more densely hatched area.
Because the hatched area appears negatively in the
difference in net benefit, (13), the expansion of the
hatched area would reduce the difference in net benefit.
Accordingly, by reducing the usage charge, the seller
would reduce the difference between the buyer’s net
benefit in the two states, and hence reduce the risk.
Figure 3 depicts the intuition of negatively corre-

lated marginal and total benefits from another per-
spective. If the seller reduces the usage charge below
the marginal cost, the buyer will be induced to
increase usage in both states. The key is that, because
bqs�q� s� < 0, the increase in usage would be relatively
larger in bad weather (s1� than in good weather (s2�.
Accordingly, this would reduce the difference in the
net benefit between bad and good weather, and thus
provide insurance.
For risk-averse buyers, a compression of the dif-

ference in net benefits across the states would
raise expected utility. In both cases—where marginal
and total benefits are positively and negatively
correlated—the reduction in the difference in net
benefit between the states reduces risk and, hence,
raises ex ante expected utility. The two-part pricing
scheme provides insurance by raising the net bene-
fit in the low states and reducing the net benefit in
the high states. However, to the extent that the usage
charge differs from the marginal cost of the service,
the buyer would consume an inefficient quantity of
the service. The profit-maximizing usage charge bal-
ances insurance against risk with the inefficient usage.
The first part of Proposition 1 characterizes the rela-

tion of the profit-maximizing usage charge to the
marginal cost of the service. An immediate issue is the
entry fee and its relation, if any, to the usage charge.
The second part of the Proposition shows that the
entry fee should be positive and that a higher usage
charge is associated with lower entry fee, and vice

Figure 3 Negatively Correlated Marginal and Total Benefits—Another
View

s2s1

b(q( p, s2), s2) – pq(p, s2)

b(q(p, s2), s2) – pq(p, s2)
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b(q(p, s1), s1) – pq(p, s1)

Difference in net benefit
between s2 and s1 with
price p < c

Difference in net benefit
between s2 and s1 with
price p = c

versa. These results are driven by the buyer’s indi-
vidual rationality constraint. The seller should raise
the entry fee up to the point that the individual ratio-
nality constraint binds. If the seller raises the usage
charge, then, to ensure that the buyer would still sub-
scribe to the two-part price, the seller must reduce the
entry fee.
Proposition 1 shows clearly that the insurance role

of two-part pricing is much more general than sug-
gested by Hayes (1987). To place Hayes’ contribution
and ours in context, consider an overarching frame-
work in which buyers have Bernoulli utility func-
tion u�x� over ex post realizations of the net benefit,
x�q�m� s�, from consumption q of the service, con-
sumption of all other goods (“income”) m, and the
state s. Hayes (1987) implicitly assumed linear util-
ity, u�x� = x, with a general ex post state-dependent
net benefit, x�q�m� s�.9 Then, buyers prefer a two-part
price with the usage charge below the marginal cost
of the service if and only if the covariance between
consumption of the service, q�s�, and the “marginal
utility of income,” xm�s�, is positive or, equivalently,
the consumption and all other goods (income) are
complements.
By contrast, within the same overarching frame-

work, we allow general utility, u�x�, with addi-
tively separable ex post net benefit, x�q�m� s� =
b�q� s� + m. In our setting, the uncertainty can clearly
be identified as buyer’s uncertainty about demand
(marginal benefit) for the service. Whereas Hayes’
(1987) result turns on the covariance of the buyer’s
consumption of the service with her “marginal utility
of income,” we require only one condition—that the
uncertainty systematically affects the buyer’s demand
(marginal benefit) for the service.10

In particular, it is not necessary for the uncertainty
to have any direct effect on total benefit. To be spe-
cific, suppose that the uncertainty has no direct effect
on total benefit, i.e., b�0� s� = 0. Now

bs�q� s� = �

�s
b�q� s� = �

�s

∫ q

0
bq�q� s� dq

=
∫ q

0
bqs�q� s� dq
 (14)

hence, bqs > 0 implies that bs > 0. Thus, even with
b�0� s� = 0, the condition bqs > 0 alone is sufficient
to imply that bs > 0, and so, by Lemma 1, xs > 0,

9 Hayes (1987) termed the net benefit “utility” as she implicitly
ignored the Bernoulli utility.
10 Within the same framework, the model of Thakor and Udell
(1987) can be characterized as allowing general utility but with
the very specific ex post net benefit x = s + m. In this setup,
the buyer’s usage is exogenous, so the pricing scheme includes a
“usage charge” only in a trivial way, and the pricing scheme com-
prised “two parts” only in a trivial sense.
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and thus, by Proposition 1, that the usage charge
should exceed the marginal cost, i.e., p > c. Hence,
even if the uncertainty has some negative direct effect
on total benefit, b�0� s� < 0, but not too large, the
profit-maximizing strategy usage charge will exceed
the marginal cost, p > c. We note that, in the case of
bqs < 0, it is necessary that the uncertainty have a suf-
ficiently large negative direct effect on total benefit,
b�0� s� < 0, for the profit-maximizing usage charge to
fall short of the marginal cost, p < c.
Our analysis can be readily extended to situations

where the buyer is risk neutral or risk preferring. The
following result is a straightforward implication of
Proposition 1 with u′′�x� = 0 and relates our analysis
to the classic contribution of Oi (1971).

Corollary 1 (Oi 1971). If buyers are risk neutral,
then the profit maximizing contract involves a usage charge
equal to the marginal cost (p = c).

Moreover, we can also show that if buyers are risk
preferring, i.e., u′′�x� > 0, then the profit-maximizing
contract involves a usage charge less than the
marginal cost (p < c) if marginal and total benefits are
positively correlated, and greater than the marginal
cost (p > c) if marginal and total benefits are neg-
atively correlated. Essentially, risk-preferring buyers
would benefit from stretching the disparity in net ben-
efit between the low and high states. Referring to
Figure 1, the stretch can be achieved by reducing
the usage charge below the marginal cost of the ser-
vice, whereas referring to Figure 2, the stretch can be
achieved by raising the usage charge above marginal
cost.11

3. Risk Aversion and Competition
We have characterized the profit-maximizing two-
part price to buyers who face demand uncertainty.
Over time and across geographical and product mar-
kets, buyers may differ in the degree of risk aver-
sion. Hence, an important managerial issue is how
the seller should adjust the two-part price, and specif-
ically, the usage charge, according to differences in
buyer risk aversion.
With risk-averse buyers, Proposition 1 showed that

the seller should adjust the usage charge away from
marginal cost to reduce the disparity in net bene-
fit across the various states and provide insurance
to buyers. It would seem intuitive that the differ-
ence between the usage charge and marginal cost

11 These arguments make clear that, for purposes of insuring the
buyer against risk, whether the usage rate should be higher or
lower than the seller’s marginal cost depends on the shape of the
(ex ante) utility function, but not the structure of the (ex post) net
benefit. By contrast, Hayes (1987) based her results on the struc-
ture of the net benefit, specifically, a positive covariance between
consumption of the service and the marginal benefit of income.

would increase in the buyers’ degree of risk aversion.
To address this conjecture, we need to parameterize
buyer risk aversion.
Following research in financial economics, we

assume that buyers exhibit constant absolute risk
aversion as represented by the exponential Bernoulli
utility function

u�x� = −e−�x� (15)

where � is the coefficient of absolute risk aversion
(Pratt 1964, Arrow 1965). The following result is the
basis for proving that the difference between the
usage charge and marginal cost increases with buyer
risk aversion.

Lemma 2. Suppose that buyer utility is represented by
u�x� = −e−�x. Then, the seller’s profit function is super-
modular in p and �, i.e., �2	/�p�� ≥ 0.12

From Lemma 2, we immediately have Proposi-
tion 2, which confirms the simple intuition that,
because the seller raises the usage charge above
marginal cost to provide insurance, if buyers are more
risk averse, the seller should raise the usage charge
even more and concomitantly reduce the entry fee.
Similarly, in the case of negatively correlated marginal
and total benefits, if buyers are more risk averse, the
seller should further reduce the usage charge below
marginal cost and concomitantly raise the entry fee.

Proposition 2. Suppose that buyer utility is repre-
sented by u�x� = −e−�x. If marginal and total benefits are
positively correlated, the profit-maximizing usage charge,
p, is nondecreasing, and the entry fee, T , is nonincreasing
in the buyers’ degree of risk aversion, �. If marginal and
total benefits are negatively correlated, the usage charge, p,
is nonincreasing, and the entry fee, T , is nondecreasing in
the buyers’ risk aversion, �.

As Hayes (1987) noted, two-part pricing is wide-
spread in competitive industries. Whereas Hayes’
analysis was limited to the competitive context, our
main result applies in settings of market power as well
as competition. Proposition 1 proved the result in the
context of market power. Here, we prove the robust-
ness of the result by showing that it also applies in a
competitive market subject to free entry.
Specifically, let the situation be as defined as in §2

except that, in the first stage, multiple sellers compete
to provide buyers with the identical service. Suppose
that each seller chooses the entry fee, T , and usage
charge, p, to maximize buyers’ ex ante utility

∫ s̄

s
u�b�q�T �p� s� + m�T �p� s�� dG�s� (16)

12 Please refer to Amir (2005) for a simple exposition of supermod-
ularity and its application to economic analysis.
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subject to nonnegative profit

T +
∫ s̄

s
�p − c�q�T �p� s� dG�s� ≥ 0� (17)

where the buyer’s usage of the service, q�T �p� s�, and
consumption of all other goods, m�T �p� s�, are given
by (7) and (8), respectively. By contrast with the situa-
tion of market power, the competitive pricing strategy
is driven by each individual seller’s zero-profit con-
straint rather than the buyer’s individual rationality
constraint.
The two-part contract defined by (16) and (17) is

an equilibrium. The reasoning is as follows. By con-
struction, the contract maximizes buyers’ ex ante util-
ity subject to the seller earning nonnegative profit.
Hence, there is no way for another seller to offer a
contract that provides buyers with higher ex ante util-
ity and still make nonnegative profit.

Proposition 3. With free-entry competition, the equi-
librium two-part pricing strategy involves a usage charge
greater than the marginal cost (p > c) with a negative entry
fee (T < 0) if marginal and total benefits are positively
correlated, and a usage charge less than the marginal cost
(p < c) with a positive entry fee (T > 0) if marginal and
total benefits are negatively correlated.

If the buyer’s marginal and total benefits are pos-
itively correlated, the equilibrium two-part pricing
strategy entails a usage charge above marginal cost.
Hence, in the third stage, each seller would make a
positive profit contribution. In the first stage, with
free-entry competition, each seller must earn zero
expected profit. Accordingly, the entry fee must be
negative, T < 0 (a “sign-up bonus”). Competing sell-
ers might “cream skim” by offering lower prices that
still cover marginal cost but without contract. Real-
istically, however, providing the service may involve
some fixed overhead, such as for account mainte-
nance. In competitive equilibrium, the entry fee must
be the net of these per-customer fixed costs. To the
extent of such per-customer fixed costs, other sellers
would be deterred from cream skimming.
If the services offered by the competing sellers

are differentiated, the competitive equilibrium service
plans depend on the nature of differentiation. Nev-
ertheless, our main result should continue to hold,
because each seller can be viewed as a monopolist
given other sellers’ pricing and product strategies.
The degree to which the usage charges will differ
from marginal costs will depend on the exact basis of
competition and nature of service differentiation.

4. Concluding Remarks
We have shown that two-part pricing can provide risk-
averse buyers with insurance against demand uncer-
tainty under very general conditions on the buyer’s

utility function and the market structure. Generally,
the difference between the profit-maximizing usage
charge and the marginal cost of the service trades off
the gain in buyers’ ex ante expected utility from insur-
ance against the ex post inefficiency in usage. Further-
more, we showed that the extent to which the usage
charge should deviate from the marginal cost increases
with the buyers’ degree of risk aversion. Accord-
ingly, our analysis provides robust managerial guid-
ance on applying two-part pricing to provide buyers
with insurance against demand uncertainty.13� 14

Our analysis can be directly applied to various con-
sumer contexts—beach and ski resorts with uncertain
weather, health clubs with patrons uncertain about
weight gain, and banks with borrowers uncertain
about their finances. Typically, banks set two-part
prices for lines of credit, comprising a nonrefundable
commitment fee and a specified spread over a bench-
mark interest rate on the amount drawn. The commit-
ment fee is a lump-sum entry fee, and the borrower
must pay the fee regardless of how much he draws
on the facility. If the borrower draws on the facility,
then he must pay the benchmark interest rate plus the
specified spread on the amount drawn. Lines of credit
provide borrowers with insurance (Thakor and Udell
1987, Saidenberg and Strahan 1999). Our results pro-
vide guidance on pricing lines of credit: banks should
set lower credit spreads coupled with higher commit-
ment fees to more risk-averse borrowers.
Our analysis can also be applied to utility comput-

ing and other industrial contexts. With on-demand
utility computing, the customer pays for services on
demand rather than buying entire systems and soft-
ware. Utility computing provides “a risk management
instrument for the customer, similar to insurance”
(Paleologo 2004, p. 21). Rather than set cost-plus prices

13 In principle, the provision of service and insurance could be sep-
arated, for instance, a business could buy information technology
services from one provider and insurance against demand uncer-
tainty from another provider. However, practically, an integrated
provider of both service and insurance can reduce administrative
costs and also mitigate possible moral hazard between service and
insurance providers. For instance, airlines and hotels allow cus-
tomers to cancel or change reservations with limited or no penal-
ties, which effectively provides customers with insurance against
changes in their personal circumstances (Png 1989).
14 Another issue of managerial importance is how to adjust the pric-
ing strategy in response to shifts in the distribution of demand
(marginal benefit). Intuitively, it might seem that (i) if the marginal
benefit is higher in the sense of first-order stochastic dominance,
then the usage charge should be higher; and (ii) if the uncertainty is
larger, then the difference between the usage charge and marginal
cost should be larger, because buyers would want more insurance.
In Online Appendix B (provided in the e-companion), we present a
counterexample to show that intuition (i) is not correct and prove
intuition (ii). However, the managerial significance of finding (ii) is
somewhat limited because it relies on a condition that might be
difficult to interpret in practice.
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for such services (Paleologo 2004), vendors could fol-
low our analysis and apply two-part pricing to insure
buyers against demand uncertainty. Vendors should
pay particular attention to the direction of the uncer-
tainty, setting usage charges above marginal cost for
services like data storage for which marginal and total
benefits are positively correlated, and setting usage
charges below marginal cost for services like business
continuity for which marginal and total benefits are
negatively correlated.
Our analysis can also be applied to public policy.

Governments provide retraining and job placement
services to their citizens, which are financed through
taxation. Citizens face uncertainty about employment.
If they are unemployed, their marginal benefit from
retraining and job placement will be higher than if
they have a job. By our analysis, governments would
maximize welfare by pricing retraining and job place-
ment services below cost and so providing insurance
against unemployment. The government could adjust
taxes accordingly. Religious institutions provide wed-
ding as well as marriage counseling services, which
are financed through contributions by believers. If sin-
gle church/temple members find a potential spouse,
their marginal benefit from wedding services would
be higher. So, to maximize welfare, religious institu-
tions should charge above marginal cost for wedding
services. However, if married church/temple mem-
bers should encounter severe disagreements, their
total benefit would be lower but marginal benefit
from marriage counseling would be higher. So, reli-
gious institutions should charge below marginal cost
for marriage counseling.
Our main analysis was set in the context of a risk-

neutral seller facing risk-averse buyers. If the seller
is not risk neutral, the pricing strategy must account
for the seller’s risk aversion. Intuitively, the difference
between the profit-maximizing usage charge and the
marginal cost depends on the seller’s degree of risk
aversion relative to the buyers’. Subject to this adjust-
ment, our analysis continues to apply. In particular,
our analytical results in the context of risk-preferring
buyers would apply to the scenario where the seller
is more risk averse than the buyers.
Our work suggests three directions for future work.

Formally, we assumed that the buyers’ demands have
the identical distribution function.15 To the extent
that buyer utility and seller profits are continuous,
our results would continue to apply if the buy-
ers’ demands deviated slightly from this assumption.

15 If there are n buyers with independent and identical distributions,
Gi�s�, then the problem would be to maximize the seller’s profit
from n buyers subject to n buyer maximization and individual
rationality constraints. Because the Gi�s� are i.i.d, the problem sim-
plifies to the problem with one buyer scaled up by n.

Nevertheless, one direction for future research is to
investigate two-part pricing when buyers’ demands
have different distributions. If this analysis takes
account of self-selection among buyers with different
demands as well as insurance, it would necessarily be
quite complex.
The second direction is accounting for possible psy-

chological biases in consumer responses to two-part
pricing (Gourville and Soman 2002, DellaVigna and
Malmendier 2004, Ellison 2006, Lambrecht and Skiera
2006). It is important to analyze how to adjust the
two-part pricing strategy accordingly.
The third direction is to investigate the use of two-

part pricing in the context of uncertainty in the distri-
bution channel. It is well known that two-part pricing
resolves the double marginalization problem in dis-
tribution (Moorthy 1987). Recent research into distri-
bution has focused on various departures from the
simple dyadic channel, such as retailer dominance
and fairness (Raju and Zhang 2005, Cui et al. 2007). It
would be important to investigate the insurance role
of two-part pricing in the distribution channel.

5. Electronic Companion
An electronic companion to this paper is available as
part of the online version that can be found at http://
mansci.journal.informs.org/.

Acknowledgments
The authors are grateful to Hui-wen Koo, Mark Armstrong,
Hemao Wu, Qiang Gong, Management Science department
editor Jagmohan Raju, the area editor, and referees for very
valuable comments. The second author thanks the financial
support of the Returnee Research Fund of the Ministry of
Education of China.

References
Alexandrov, A., M. Lariviere. 2007. Are Reservations Recommended?

Kellogg School of Management, Northwestern University,
Evanston, IL.

Amir, R. 2005. Supermodularity and complementarity in eco-
nomics: An elementary survey. Southern Econom. J. 71(3)
636–660.

Armstrong, M. 2006. Recent developments in the economics of
price discrimination. R. Blundell, W. K. Newey, T. Persson, eds.
Advances in Economics and Econometrics: Theory and Applications,
Vol. II, Chap. 4. Cambridge University Press, Cambridge, UK,
98–141.

Arrow, K. J. 1965. Aspects of a Theory of Risk Bearing. Yrjö Jahnsson
Lectures, Yrjö Jahnsson, Helsinki, Finland.

Bagh, A., H. K. Bhargava. 2008. Doing more with less: Price
discrimination with three-part vs. two-part tariffs. Research
Paper 03-08, Graduate School of Management, University of
California, Davis, Davis.

Cui, T. H., J. S. Raju, Z. J. Zhang. 2007. Fairness and channel coor-
dination. Management Sci. 53(8) 1303–1314.

Danaher, P. J. 2002. Optimal pricing of new subscription services:
Analysis of a market experiment. Marketing Sci. 21(2) 119–138.

DellaVigna, S., U. Malmendier. 2004. Contract design and self-
control: Theory and evidence. Quart. J. Econom. 119(2) 353–402.



Png and Wang: Buyer Uncertainty and Two-Part Pricing: Theory and Applications
342 Management Science 56(2), pp. 334–342, © 2010 INFORMS

Ellison, G. 2006. Bounded rationality in industrial organization.
R. Blundell, W. K. Newey, T. Persson, eds. Advances in Eco-
nomics and Econometrics: Theory and Applications, Vol. II, Chap. 5.
Cambridge University Press, Cambridge, UK, 142–174.

Elmaghraby, W. J., S. A. Lippman, C. S. Tang, R. Yin. 2010.
Pre-announced pricing strategies with reservations. Production
Oper. Management. Forthcoming.

Essegaier, S., S. Gupta, Z. J. Zhang. 2002. Pricing access services.
Marketing Sci. 21(2) 139–159.

Gourville, J. T., D. Soman. 2002. Pricing and the psychology of con-
sumption. Harvard Bus. Rev. 80(9) 90–96.

Hayes, B. 1987. Competition and two-part tariffs. J. Bus. 60(1) 41–54.
Kearny, A. T. 2004. Contract manufacturing: Realizing the potential.

Executive Agenda 7(4) 33–44.
Kolay, S., G. Shaffer. 2003. Bundling and menus of two-part tariffs.

J. Indust. Econom. 51(3) 383–403.
Lambrecht, A., B. Skiera. 2006. Paying too much and being happy

about it: Existence, causes, and consequences of tariff-choice
biases. J. Marketing Res. 63(2) 212–223.

Lambrecht, A., K. Seim, B. Skiera. 2007. Does uncertainty matter?
Consumer behavior under three-part tariffs. Marketing Sci.
26(5) 698–710.

Masuda, Y., S. Whang. 2006. On the optimality of fixed-up-to tar-
iffs for telecommunication service. Inform. Systems Res. 17(3)
247–253.

Moorthy, K. S. 1987. Managing channel profits: Comment. Market-
ing Sci. 6(4) 375–379.

Narayanan, S., P. K. Chintagunta, E. J. Miravete. 2007. The role of
self-selection and usage uncertainty in the demand for local
telephone service. Quant. Marketing Econom. 5(1) 1–34.

Oi, W. Y. 1971. A disneyland dilemma: Two-part tariffs for a mickey
mouse monopoly. Quart. J. Econom. 85(1) 77–96.

Paleologo, G. A. 2004. Price-at-risk: A methodology for pricing util-
ity computing services. IBM Systems J. 43(1) 20–31.

Png, I. P. L. 1989. Reservations: Customer insurance in the market-
ing of capacity. Marketing Sci. 8(3) 248–264.

Pratt, J. W. 1964. Risk aversion in the small and in the large.
Econometrica 32(1/2) 122–136.

Raju, J., Z. J. Zhang. 2005. Channel coordination in the presence of
a dominant retailer. Marketing Sci. 24(1) 254–262.

Saidenberg, M. R., P. E. Strahan. 1999. Are banks still important for
financing large businesses? Current Issues Econom. Finance 5(12)
1–6.

Schmidt, K. D. 2003. On the covariance of monotone func-
tions of a random variable. Working paper, Department
of Mathematics, Technical University of Dresden, Dres-
den, Germany, http://www.math.tu-dresden.de/sto/schmidt/
dsvm/dsvm2003-4.pdf.

Thakor, A. V., G. F. Udell. 1987. An economic rationale for the
pricing structure of loan commitments. J. Banking Finance 11(2)
271–289.

Xiao, P., T. Chan, C. Narasimhan. 2009. Demand Uncertainty and
Three-Part Tariffs. NUS Business School, National University of
Singapore, Singapore.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


