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1. Introduction

A discount contract is an agreement that a company will
sell to a buyer at a given discount off of the price that it offers
to other buyers. Compared to the price charged to other buyers
(which I will call the “retail price”) a discount can be speci-
fied as a percentage off or it can be a fixed monetary discount,
e.g., fifty dollars.! Discount contracts are commonly used by
large purchasers, including many government agencies, in buy-
ing from companies that also sell at a posted retail price to

many other consumers.

Recently, many settlements of antitrust lawsuits have uti-
lized such contracts in the form of discount coupons. In 1994,
settlement of a class action lawsuit for price-fixing against the
major U.S. airlines was concluded with the airlines issuing
more than $400 million in discount coupons to consumers who
demonstrated that they purchased certain air travel between
January 1988 and June 1992. Circa Pharmaceuticals settled
a class-action price-fixing suit in 1994 by issuing $2.5 million
in coupons that permit former customers to purchase Circa
products at a discount.? Xerox settled a lawsuit in 1993 - re-
garding claims that it refused to sell parts to competing service
providers in order to lock them out of the equipment service

business — by issuing $225 million in “transferable certificates”

! Throughout this paper, I focus on monetary discounts. An earlier
draft showed that the conclusions also hold for percentage discounts.

2 See Wall Street Journal, July 11, 1994.
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to service providers and owners of Xerox equipment.® General
Motors agreed in 1994 to settle a lawsuit over the safety of
the gas tanks in certain of its pickup trucks by issuing $1000
coupons to owners of these trucks which would be good towards

purchase of a new GM truck.*?

Some of “coupon settlements” clearly facilitate price dis-
crimination by the seller since the coupons are of such low value
that a significant proportion of possible beneficiaries would not
find it worth the time or hassle to use the coupons even if they
bought the product. This was almost surely the case in a
price-fixing case against a soft drink bottler that was settled
by requiring that the bottler attach 20¢-off coupons to 250,000

of its two-liter bottles.® In the cases discussed above, however,

3 See Geyelin, 1993.
4 See Lavin, 1993.

Other cases include: a 1992 settlement against 5 bulk popcorn dis-
tributors accused of price-fixing that included $2.1 million of dis-
count coupons, a 1995 settlement of a price-fixing case against four
Houston plumbing supply dealers that included $1.5 million in dis-
count coupons, and a 1993 case against three oil companies for fixing
gasoline prices that included distribution of $11.5 million discount
coupons for gasoline to businesses in four western states.

Predictably, that settlement was reported by the press and the de-
fendant to be worth $50,000. The 1994 settlement of a price-fixing
case against the makers of Brillo and S.0.S. soap pads also included
cents-off coupons. A coupon settlement of vertical price-fixing case
against Nintendo in 1991 probably facilitated price discrimination.
That case was settled with Nintendo issuing up to 5 million coupons
for $5 off of its game cartridges. See Barrett, 1991. Cuisinart’s
1983 settlement of a vertical price-fixing case involved issuing about
a million coupons good for one-half off the suggested retail price of
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the coupons were of sufficient value that virtually all people
buying the product who have access to coupons would use
them. Furthermore, plaintiffs (or their lawyers) and the courts
generally resist the price discrimination interpretation, assert-
ing that the discounts would not have been offered otherwise
and the victims of the antitrust violation would not have been
compensated. Assisting the defendants’ in sorting consumers
is clearly not the goal of the legal process in these cases. In
the analysis here, I give coupon settlements the benefit of this
doubt and assume that elasticities do not differ between the
aggregate demands of the groups that do and do not use the

discounts.

Even absent an elasticity-based motivation for sellers to
price discriminate, economists frequently argue that the sell-
ers will offset such discounts by increasing the retail price from
which the discount is calculated. The incentive for sellers to re-
spond by raising the retail price, however, depends on whether
the seller views the total loss under the agreement to be sunk
or, instead, believes its own behavior can reduce that loss. In
the latter instance, the seller may indeed respond by raising
the retail price, but it is often possible to design a settlement

that does not produce incentives for such strategic behavior.

In this paper, I show that two factors are critical in deter-

Cuisinart accessories. The street price for many of these items, how-
ever, was already about one-half of the suggested retail price. See
Lewin, 1983.



mining whether a defendant will treat foregone profits under
a discount contract as sunk, and therefore will not otherwise
change its pricing behavior. The first is the criterion for ter-
mination of the contract. If the contract is has a binding time
limit, specifying that discounts will continue until a certain
date in the future, then the total foregone profits from the
contract are not fixed and a firm will change its prices strategi-
cally in order to minimize the loss. In contrast, if the discounts
are dollar-limited, i.e., continuing until a given total discount
amount is reached — one million dollars for instance — then the
firm is more likely to treat this as a sunk loss and maintain its

former pricing policy.

The second factor affecting the response to a discount
contract is the extent to which free-riding occurs among buy-
ers and sellers. Even if a discount contract is dollar-limited,
the foregone profits for any one firm will not be fixed if the
dollar discount is pooled across many defendants. Pooling
of discounts across firms will affect the incentive of any one
firm to respond to a discount contract by adjusting its retail
price. Pooling of the total discount settlement among buyers
(or plaintiffs) also affects the profits that the sellers will forego

and the incentives of sellers to adjust prices.

A common, and intuitively appealing, argument in defense
of discount contracts is that competition in a market will pre-
vent any one firm from responding to a discount contract by

raising its retail price. I show that this usually will not be the
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case. In fact, time-limited discount contracts can yield lower
net benefits for consumers when applied to more competitive

markets.

The paper proceeds first by considering time-limited dis-
counts. In this setting, I present the basic analytics of a dis-
count contract. Section III investigates the effects of competi-
tion in the product market on the impact of the discount con-
tract. In Section IV, I present the alternative, dollar-limited,
discount contract and demonstrate its superior properties. In
Section V, I consider the shortcomings of dollar-limited dis-
counts when there are common pools of liability among sellers
or of benefits among buyers. Section VI applies the previous
analysis to some of the recent antitrust settlements that have
included discount contracts. I conclude in Section VII by dis-
cussing the motivations of parties in antitrust and other civil

litigation to reach “coupon settlements.”

I1I. Time-Limited Discount Contracts

Most recent antitrust settlements that involved prospec-
tive discounts have utilized coupons, and so don’t at first ap-
pear to be time-limited. In many of these cases, however, the
coupons have expiration dates that make it very likely that not
all coupons would be used if recipients continued to make their
usual purchases. Some products covered are consumer durables

that the buyer might not expect to buy again for a very long
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time, if ever.”

When that is the case, the analysis of a time-
limited discount contract applies. Furthermore, time-limited
discount contracts are common among government agencies
and businesses. Many state agencies sign contracts with sup-
pliers that guarantee a (usually percentage) discount off the

vendor’s retail price.?

Throughout the analysis, I assume that the designated
discount buyers’ demand for the product, g(P) each period, is
simply a given proportion, 1 —a, of the total demand the seller
faces, f(P) per period, no more or less elastic than the market

as a whole:

9(P)=(1—-a)f(P) VP

which assures that, in the absence of the discount contract, the
seller would want to charge these buyers the same price as all
others. To keep the mathematics simple, I assume constant

marginal cost. The conclusions clearly do not rely on this.

If the designated buyers will receive a price for one pe-

riod that is a § less than the retail price, the seller faces the

7 In most of these cases, the coupons are not transferable.

8 State governments, for instance, often sign annual contracts with
airlines that guarantee a certain percentage discount off retail price
for state employees. The American Economics Association is one
of many groups that negotiates discount contracts with airlines for
travel to and from its conventions. While these could be argued to
be elasticity-based discrimination, it is not obvious that these buyers
have higher market- or firm-level elasticities than the remainder of
the population.



maximization problem:?
maxIl = (P —c)af(P)+ (P ~c-B)(1-a)f(P-8) (1]

which implies

dII ,
5 = alf(P)+ F(PYP - <))

+(1-a)[f(P=-B)+ f(P-B)YP~c-p)=0

(2]

The price that would be charged in the absence of the dis-
count contract, P*, would cause the first term in [2] to be zero,
because the expression inside the square brackets of the first
term would be the entire first-order condition. The expression
inside the square brackets of the second term, however, is the
derivative of the same profit function evaluated at a price that
is 3 less than P. If the profit function is globally concave in (a
single) price, this second bracketed term is positive at P = P*,
so profits are further increased by raising retail price from P*.
This leads to the standard criticism of discount contracts: the
seller will lessen the gain to the discount buyer by raising the

price to all others.

Closer examination of [2] provides some further intuition
about the firm’s response to the discount contract. The op-

timal P occurs where the weighted average of the first-order

® Throughout this paper, I assume that intertemporal demand shifting
is not possible. That would greatly complicate the analysis without
adding substantial new insight.
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condition for the non-discount group and the first-order condi-
tion for the discount group is equal to zero, with the weights
being the population shares of each group, @ and 1 — . If the
second derivative of the profit function were constant around
the maximum - as is the case with linear demand and con-
stant marginal cost — then the weighted average of the new
retail and discount prices would exactly equal the retail price
when no discount contract was in force. More generally, the
time-limited discount contract will raise or lower the overall
population-weighted average price only to the extent that the

third derivative of the profit function is non-zero.!®

Table 1 illustrates the effect of a discount contract using a
constant-elasticity market demand function, @ = P¢, with an
elasticity of -3, and constant marginal cost of production. I ex-
amine the cases in which £ is 10% and 20% of the pre-discount
retail price, which are consistent with recent antitrust settle-
ments and many other discount contracts. With this demand
and cost structure, the equilibrium gain in consumer surplus
for the discount group is always smaller than the loss for the
remainder of the consumer population. With a discount that
is 10% of the pre-contract retail price (0.15), for instance, the
loss to the non-discount group is about 28% larger than the

gain to the discount group. This ratio is affected only slightly

10 The purchase-weighted average price will tend to fall by more than
the population-weighted average price, because the discount group
will increase their purchases while the non-discount group will de-
crease theirs.



by the relative sizes of the two groups, staying between 27%
and 30% for all . The change in profits is negative — this must
be so, since the firm'’s behavior is constrained - so total surplus
declines as well. For purpose of comparison later, the last two
columns show the time period for which the discount is in effect

and the total dollar discount during that time ((P,—Py)-Qq-t).

Discount contracts, however, will not always lower con-
sumer surplus. An increased population-weighted average price
1s a necessary, but not sufficient, condition for a decrease in
consumer surplus. With linear demand and constant marginal
cost, for instance, the weighted average price is unchanged by
the discount contract and consumer surplus increases, though
a significant percentage of the gains to consumers in the dis-
count group are still offset by losses to the remaining popu-
lation. Profits still decline in that case by more than the net
increase in consumer surplus, so total surplus declines. Thus,
a discount contract may lower or raise net consumer surplus,
but even when it raises consumer surplus it is likely to do so

by much less than the gain to the discount group.

Table 1 also illustrates the very small impact that a time-
limited discount contract is likely to have on the profits of the
seller. In this instance, with demand elasticity equal to —3, a
discount of 0.15 (10% of the original retail price) to buyers that
previously accounted for 50% of sales (a = 0.5) will lower the
profits of the seller by only 0.74% (= 2:211) though the total

0.1481
dollar discount (0.251) would be about 17% of previous profits.
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Thus, if Acme Widgets produces one million units a year at a
marginal cost $1 each and sells them for $1.50 each, a discount
of 0.15 for one year covering half the buying population would
be viewed generally (and by the courts) as giving $75,000 in
discounts.!! In fact, this discbunt would lower Acme’s $500,000
in annual profits by only $3714. The explanation for this dis-
crepancy is simply the shape of the profit function: profits are
maximized at a price of $1.50 in this case, but the derivative of
profits with respect to price is zero at P = $1.50, so lowering
price slightly to some of the population and raising it slightly

to the remainder has a small effect on profits.

Though the economic optimization problem demonstrates
that the firm will raise the retail price, one might wonder
whether a firm actually would. The firm might choose not to
respond in this way for two reasons. First, menu costs might
be such that the comparative loss in profits from maintaining
the former retail price is sufficiently small that this is preferred
to paying the cost of adjusting price. Discount contracts, how-
ever, are generally used in lieu of setting a specific price for
the designated buyers in cases where the retail price is diffi-
cult to forecast, in particular when costs change frequently. In
such cases, menu costs are unlikely to prevent reoptimization

because the firm will have to adjust price frequently for other

11 This $75,000 in total discounts ignores the demand elasticity effect
of the discounted price, which is consistent with the usual way that
courts do these calculations. Including this effect raises the apparent
total discount even more, as shown in the table.
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reasons. Second, the discount might not be worth the man-
ager’s attention when setting retail price if the discount group
1s small or the discount is small. While that is true when the
discount and/or discount group is small, it is not obvious that
the manager would be more likely to underrespond than to
overrespond to this marginal effect. Analyzing either of these
reasons, however, requires knowing the difference in profits be-
tween the optimal response and no response to the discount.
With 10% of the population receiving a discount of 0.15 in this
case, profits are only 0.06% lower with no response than with
the optimal price response. That increases to a 1.26% differ-
ence if half of the population gets the 0.15 discount. These
percentage profit decreases are about eight times larger, how-
ever, if the discount is 0.3 rather than 0.15. While very small
discounts to a very small share of consumers may engender
no response by the firm - at least in the short run if it has
no other reason to adjust price — larger discounts or a larger
share of discount customers greatly increase the incentive to

reoptimize.

III. Discount Contracts and Competition

The illustration above assumed that a firm involved in a
discount contract is a monopolist facing a comparatively inelas-
tic firm-level demand curve. The result that the firm responds
to the discount contract by raising the retail price is often disre-

garded in more competitive markets, because it is argued that
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competition will prevent the firm from offsetting the discount

in this way. Unfortunately, this is not generally true.

Consider first a simple analysis of a firm that is a small
non-strategic seller in a monopolistically competitive market.
If the firm-level demand curve is linear, then the discount con-
tract will leave the weighted average price unchanged as dis-
cussed above. It is straightforward to show in this case that
so long as 3 is a given proportion of the pre-discount price,
the proportional impact of the discount on consumer surplus
and total surplus is independent of the slope or intercept of the

demand curve.

If the demand function is constant-elasticity, more compe-
tition makes a discount contract less attractive to consumers.
Assume the monopolistically competitive company faces a firm-
level demand curve with an elasticity of -10. This would imply
a 10% price-cost margin, greater than found in retail gas sta-
tions, about that found in supermarkets, and much less than
found at restaurants and fast-food outlets. Table 2 presents
the impact of a time-limited discount contract in this case.
This replicates Table 1, except a demand elasticity of -10 has
been substituted for the -3 elasticity used previously and S has
been adjusted so it remains, alternatively, 10% and 20% of the

pre-discount retail price.

Far from producing a more favorable outcome, the time-

limited discount is more harmful to consumers when imposed
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on a firm facing this very elastic demand. A discount for one
period that is 10% of the original retail price with a demand
elasticity of -3 causes total consumer surplus to decline by up
to 2%, but with a demand elasticity of -10, the equivalent con-
tract causes total consumer surplus to fall by up to 12%.!2
Profits also decline by a greater proportion when the demand
that the firm faces is more elastic, which may be attractive
on deterrence grounds when the discount contract is used as
punishment for an antitrust violation. Finally, a comparison
of tables 1 and 2 indicates that the average price, weighted by
share of demand (« and 1 - «a), rises much more when the same
discount contract is imposed on a firm that faces more elastic

demand.

The reason for these results with constant-elasticity de-
mand is the change in the shape of the profit function over the
range [(1—-z)P*, (1+z)P*] as the elasticity of demand changes.
At relatively low elasticities, P* is well above marginal cost and
a price change of plus or minus 10%, for instance, has a fairly
symmetric effect on profits. At a high elasticity, however, the
profit-maximizing price is already close to marginal cost, so a

given percentage decrease in price harms profits more than the

12 1 use the term “up to” and focus on the maximum changes, because
the decline in consumer surplus is zero if the share of the population
covered by the discount contract is either « = 0 or &« = 1. The
maximum decline occurs at some intermediate value of «, which
changes with demand characteristics. As indicated in table 2, when
elasticity is -10 the decline in consumer surplus is greatest at a value
above a = 0.5.
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same percentage increase does. This difference is illustrated
in figures la and 1b, which show the profit functions over a
[0.9P*,1.1P*| range for a firm with a constant marginal cost
(MC = 1) and facing a constant elasticity demand function
with elasticity —3 and —10, respectively. Thus, when the firm
has optimized against a very elastic demand function of this
form and then must adapt to a discount contract, it is much
more inclined to raise the retail price, i.e., the price to the
non-discount group, than to lower the price to the discount
group. This asymmetry in the shape of the profit function also
means that the profit penalty from doing nothing in response
to the discount — maintaining the pre-discount retail price - 1s
much larger in this instance than when the assumed demand

elasticity was —3.

Though the monopolistic competition approach has ap-
peal in its simplicity, it ignores the strategic interactions that
could affect a firm’s response to the incentives of a discount
contract. I next consider more strategic firm behavior in a
differentiated duopoly setting and examine the effects of im-

posing discount contracts on, alternatively, both or just one of

the firms.

Throughout this discussion, I assume that there is sym-
metrically differentiated demand and equal constant marginal

cost,

Q: = h(P:, Py), Qy = h(Py, P,), cz=¢cy=c, [3
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that yields upward-sloping reaction functions in price and a
unique symmetric Nash equilibrium in price, P, in the absence

of discount contracts.

If a time-limited discount contract is then imposed on both
firms, it is straightforward to show that the new symmetric
equilibrium retail price (P) and discount price (P — 3) are
such that P — 8 < P < P. To see this, recall that the demand
functions of the discount and non-discount group are assumed
to differ only in scale, so P is the Nash equilibrium price for
each group separately. If P = P, then an increase in P by
one firm would have only a second-order effect on its profits
from the non-discount group, but since the discount group’s
price is below the Nash equilibrium price, the firm would gain
a first-order profit increase from the discount group by raising
P — (3. By similar argument, if P - 8 = P, then either firm
could increase its profits by lowering P and P — 3 since the
decline in profits received from the discount group would be

second order and the profit gain from the non-discount group
would be first order.

A bit more insight can be gotten from considering the

optimization of one of the firms explicitly.

I, =a(P, — c)h(P,, P,)
+ (1= a)(P; = B—c)h(P: —B,Py - B)

15
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which yields the first-order condition

a[h(Pr,Py) + (P - C)hl(Prva)]
+(1 - a)[A(P: — B,Py — B) [5]
+(P: =B —c)hi(P: - B, Py - B)}=0

where h; indicates the derivative with respect to a change in
the first argument of the function. Thus, a necessary condition

for a symmetric equilibrium is

a[h(P, P) + (P — c)h (P, P)]
+(1 = a){h(P - B, P - B) (6]
+(P-B—-c)hi(P-8,P-F)]=0

The expressions inside the square brackets of [6] are the slopes
of the profit function of one firm (with respect to the firm'’s
own price only) at the retail and discount prices, respectively,

when the firms set identical retail and discount prices.

It is worth noting that if one replaced P, in [5] with P, so
that the other firm did not respond to price changes by firm
z, then this would be comparable to equation [2], which gen-
erated the monopolistic competition outcome of Table 2 when
the firm-level demand was assumed to have a constant elastic-
ity of -10. The derivative of firm x’s profits with respect to
its price in that case, (P, 13), is illustrated by the steepest
line in Figure 2. Instead, in [6] the other firm has matched

z’s price changes, which will almost certainly lower in absolute
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value the expressions inside of each of the square brackets.!®
This is illustrated in Figure 2 by the line labelled = (P, P).
Still, there is no reason a priori that this will have a larger or
smaller proportional impact on the expression inside the first
square brackets than on the expression inside the second square
brackets. If the price matching by the other firm has an equal
proportional impact on the two slopes, then the Nash equilib-
rium price when both firms are under the discount contract
will be the same as the price of only one affected firm in a mo-
nopolistically competitive market (facing the same firm-level
elasticity as either firm faces in the duopoly model). Thus, un-
der this neutral assumption about the effects of price matching
on the marginal profitability of changing price to the discount
versus non-discount group, the result is that the a single de-
fendant firm behaves the same when the other firm does not
respond as both firms behave when they are both under the

discount contract.

To consider the effect of imposing a discount contract on
just one firm in a duopoly, it is necessary to make some as-
sumption about the rival’s ability to respond to the behavior
of the firm that is under the discount contract, which I will
call the defendant firm. Must the rival continue to charge a

single price or can it price discriminate in favor of buyers that

13 This result obtains in the standard linear-spatial or Dixit-Stiglitz
demand models of differentiated duopoly when there is a unique
Nash equilibrium price.
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are designated to be covered by the discount contract? If it
can charge a different price to designated buyers, can it charge
any price differential is chooses, or must it match the terms of
the discount contract — e.g., 10% off or $25 off its own retail
price — for the designated buyers. It seems unrealistic in most
situations to think that the rival can announce, “We give a
$5 discount if you have a $10 discount coupon from the other
firm,” so I assume for now that the rival either must charge a

single price or it must match the terms of the discount contract.

If the rival chooses to match the terms of the discount
contract, then the discussion of a discount contract that covers
both firms applies immediately: the equilibrium retail price
of both firms will not necessarily be greater or less than the
retail price of the defendant firm would be under the discount
contract if the rival made no change to its price (stayed at P).
Similarly, if the rival chose to stick to a single price, it’s best
response could be to increase or decrease that price from P or
to leave it unchanged, depending on the weighted average of the
slopes of the profits functions (at 13) it faces from the discount

and non-discount groups once the defendant firm moves.

Even if the rival could price discriminate in favor of the
designated buyers without matching the terms of the discount,
the defendant firm’s prices are likely to be unaffected or only
slightly affected by the rival’s response. The rival would re-
spond to the defendant firm’s (forced) price change by lowering

its own price to the designated buyers and raising 1t to others,
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though its retail price would still be below the defendant firm'’s
and its discount price would still be above that of the defen-
dant firm. The resulting effect on the pricing incentives of the
defendant firm are illustrated in figure 2 by the line labeled
71(P, P**). This would again change the slope of the defen-
dant’s profits function on both sides of the optimum, but again
the direction of the net effect on its prices — given the discount

requirement — is ambiguous.

IV. An Alternative Form of Discount Contract

While it is clear that a time-limited discount contract has
few attractive properties, a small change to these contracts can
alter the results substantially. Rather than imposing a discount
contract that lasts for a certain period of time, a court could
impose a contract that requires a given discount until a certain
dollar total is reached. For instance, instead of “a $10 discount
to every person in the group for two years”, a contract could
be “a $10 discount to each person until he or she has received
$100 in discounts.” Assuming, for simplicity, that the interest
rate is zero and no party is liquidity constrained, such a dollar-
limited discount contract would be treated as a sunk benefit
by buyers and a sunk cost by sellers, and thus would have no

effect on the economics of the transactions between them.

Effectively, this would be a $100 payment from the seller
to each buyer. The $10 discount until that total is reached
determines only the schedule of debt payment which, if the
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interest rate is zero, is a matter of indifference to the parties.
The seller would continue to charge a retail price of P* and
each plaintiff would continue to act as if she were paying P*,
buying (1 — a)f(P*) each period in aggregate, even though
the actual transaction payment for each unit would be P* —
10 until the $100 limit was reached. Unlike the time-limited
discount contract, this arrangement would impose a cost on
the seller equal to the benefits gained by the discount buyers.

Non-discount buyers would be unaffected.

Though the economics of this analysis are straightforward,
the impact can be surprising. Returning to the Acme Widgets
example, assume that the designated discount population con-
sists of 1000 individuals, each of whom has been buying 500
units per year at $1.50 per unit. Consider a contract that re-
quired a 15¢ discount to each of the designated buyers until
the buyer has received a total of $75 in discounts. Though this
appears not to differ substantially from the time-limited dis-
count discussed above — each buyer receiving a 15¢ discount on
about 500 units — the results would be differ drastically. This
approach would not lead to a change in the retail price, would
make the designated buyers better off by $75,000, would have
no effect on other consumers, and would lower Acme’s profits
by $75,000. Acme would bear the full cost of the discount and
other consumers would bear none of it. This is in contrast to
the time-limited discount which could lower the surplus of con-

sumers other than the designated buyer by as much or more
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than it raised the surplus of the designated buyer, and lower
Acme’s profits by just a fraction of the total discount, and by

just a fraction of the harm to non-discount consumers.

Many recent settlements of antitrust cases that use dis-
count coupons appear at first to fit this description of a dollar-
limited discount contract. Although they have some aspects
of the contract suggested here, they can fail to live up to this
promise due to a number of flaws. Often the coupons have
binding time limits on their use. If a buyer does not anticipate
buying enough units from the defendant to use up the coupons
during the time period (or ever), then the coupons are still ef-
fectively time-limited discounts. Similarly, if the coupons are
fixed in nominal terms, then inflation and a positive real in-
terest rate reduce the value of the discount over time. Either
of these effects will lower the opportunity cost of using the
coupon and thus induce an elasticity effect: the discount will
cause the consumer to buy more than she would at the full re-
tail price. In addition, some settlements have specified a total
liability limit for the firm across all buyers, creating a common
pool of benefits for all buyers. Others - the airline case for in-
stance — have pooled the coupons across firms, which changes
the incentives for any one firm. These last two difficulties —
both of which are common-pool problems - are taken up in

the following section.
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V. Dollar-Limited Contracts and Common Pools

The dollar-limited discounts described in the previous sec-
tion have attractive properties because each buyer/seiier takes
his gain/loss as sunk. Unfortunately, this will cot occur if the
total discount limits are pooled among either buyers or sell-
ers. A dollar-limited discount contract with many buyers will
induce a common-pool effect if the dollar limit is aggregate
rather than set separately for each buying entity. If each buyer
is a very small part of the pool, then each will take as exoge-
nous the date at which the discount ends and will behave as if
the discount is time-limited rather than dollar-limited, making
purchases based on the discounted price, P — 8. The firm’s

optimization problem is then changed.

Consider one-company agreeing to a dollar-limited aggre-
gate discount that applies to 1 — « of a very large buying popu-
lation so that any one member of the designated discount group
would take the date at which the discount ends as exogenous
(though possibly random). Assume that the court has told a
company that it must give a discount of 4 to every purchase by
a designated buyer until it has given aggregate discounts of D.
Each designated buyer then takes the discounted price as the
full price on which she should base her buying decision. Since
f(-) gives the per-period demand, the time until the discount

expires will then be:

_ D
~ B -a)f(P-B)
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where P is the retail price chosen while the discount is in ef-
fect. Assume that the interest rate is still zero and that the
firm will exist for T periods with ¢t << T so that T presents
no constraint on the firm’s behavior. The firm’s optimization

problem is then

maz Il =t - [(P — c)af(P)+ (P - —c)(1-a)f(P - B)]
+(T =) (P = )f(P")

(8]
where P* is still the unconstrained profit maximizing price.
The first term in this expression is the profits earned while
the discount is in effect and the second is the profits after the
discount ends. If t were exogenous, this would be a time-limited
discount. There is an additional effect, however, because ¢ is

endogenous.

M {alf(P) + F(P)P - o)

an_
+(1=a)[f(P = B) + F(P-B)(P - B - )}
+ L= af(P)+ (P - B )1 - a)f(P - §)

(P = )f(P*)] =0
[9]
The first line of this expression alone is t times the time-limited
discount first-order condition and would be equal to zero at
the price that is profit-maximizing under a time-limited dis-
count. The second line takes into account the endogeneity of
t: a higher price lowers aggregate dollar discount per period

and extends the time period over which the discount must be

23



offered, i.e., d%‘g = —ﬂ(l_D(f)[(f(;Li)ﬂ)], 1s positive (so long as de-

mand slopes down). The remainder of the second line is the
per-period profits when the discount must be offered minus
the unconstrained per-period profits, and therefore must be
negative. Thus, the second line is negative, so the derivative of
profits with respect to price would be negative at the price that
would result from a time-limited discount. If the profit func-
tion is concave, this means that the profit maximizing retail

price will be lower than under a time-limited discount.

But not necessarily much lower. Table 3 gives the profit-
maximizing prices for a range of parameters assuming the same
constant-elasticity demand curve and constant marginal cost
as in table 1. The price chosen with a dollar-limited discount
and many buyers is much closer to the time-limited discount
outcome than to the “non-distorting” outcome from a dollar-

limited discount with no common-pool effect among buyers.

The common-pool effect among buyers moves the out-
come towards the time-limited discount because each desig-
nated buyer perceives the price of the good as having declined
and responds by purchasing more. This elasticity effect is ab-
sent if each buyer believes the total dollar discount she will re-
ceive is fixed, as was the case with the dollar-limited discount
in the previous section. The endogeneity of ¢, which exerts a
downward effect on P, turns out to have little impact. This is
not too surprising, since di% in equation [9] is multiplied by a

profit change that is second order for small 3 or for & near zero
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or one. Price is just slightly lower than under the time-limited
discount and the time to reach the same total dollar discount
as in Table 1 is nearly as large. Total lost profits in this case
(AIl/per - Periods) are smaller than under the time-limited dis-
count — this must be the case since the firm has the option of
setting the same price as under the time-limited discount and
obtaining the same outcome — but the difference is so small
between the cases illustrated in Table 3 and Table 1 that it is

not apparent in some of the rows.

A Common Discount Pool Among Many Firms

If a dollar-limited discount contract is agreed to by a single
firm, then the firm knows that, roughly speaking, each time
it makes an additional discount sale today it “frees up” one
additional sale of its own in the future to take place at full
price. If, however, many firms are part of a common dollar-
limited discount pool, then each time any one of them makes an
additional discount sale today it “frees up” one additional sale
in the future to take place at full price, but that additional
full-price sale may not be its own. If a firm has 30% of the
sales by the firms that are part of the discount pool, then an
additional sale by the firm today only frees up, in expectation,
0.3 of a sale of its own in the future to take place at full price.
If a firm is an extremely small part of the pool, then it will take
the time at which the discount requirement ends as virtually

exogenous.
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To analyze this effect, assume that there 1s no common
pool among discount buyers, but that many firms participate
in a common pool to provide the discounts. To focus only on
the effect of the common discount pool among sellers, assume
that the firms sell in different (non-competing) markets. Then
a firm that is an extremely small part of the pool will take ¢

as given and face the maximization problem:

maz 1T =t - [(P - )af(P) + (P — B — ¢)(1 — a)f(P)] 10
+HT —t)- [(P* =) f(P")].

The firm now acts as if dil—t- = 0 so this looks very much
like the optimization under the time-limited discount, except
each discount consumer recognizes that her total cost of each
purchase is the full retail price and in aggregate they buy only
(1 — a)f(P). The first-order condition:

dII :
35 = Helf(P) + f(P)(P ~¢)]

+ A -a)[f(P)+ f'(PYP-8-¢)}=0

can be rewritten as

[11]

(P —o)f'(P)+ f(P) = (1 - a)Bf'(P). [11']

The lefthand side of [11’] is the unconstrained first-order condi-
tion for pricing. The righthand side is negative, so the optimum
will occur at a downward sloping point on the original profit
function, which is a price above P* if the profit function is

concave. Comparison of [11] and [2] reveals that the solution
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in this case can be above or below the price the results from a

time-limited discount.!'*

Table 4 illustrates this using the same constant-elasticity
demand curve and constant marginal cost as in Tables 1 and 3.
As with the common-pool problem on the part of consumers,
the seller common-pool problem alone raises the retail price
under a dollar-limited discount contract by about as much as
a time-limited contract when demand is constant elasticity. In
fact, the loss in consumer surplus to achieve the same total
dollar discount as under a one-period time-limited discount
contract (ACS/per multiplied by the number of periods neces-
sary to reach the total dollar discount) can be much greater in
this case, because this discount contract is in effect for much
longer. The reason that it takes so much longer to achieve the
same total dollar discount in this case is that the designated
discount buyers consider the total discount as a sunk gain and
buy as if they were facing the full retail price. Under this seller
common-pool problem, the firms are worse off than under the
simple dollar-limited discount contract with no common-pool
issue. The loss in profits in this case (AlIl/per multiplied by the
number of periods necessary to reach the total dollar discount)
is greater than the total dollar discount. The firms would be

14 The price will be below the time-limited discount result if and only

if
f(P-B)-f(P)+(P-B-0)f(P-8)~-f(P)>0

which will hold for linear demand, but not necessarily for more con-
vex demand functions.
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better off if they simply divided the liability pool ez ante and

eliminated this common pool problem.

If a firm is a significant part of the whole pool, then it will
take ad% > 0, though still less than its value when there is no
free riding among firms. As its share of the output of all firms in
the pool rises, its implicit g—,‘, will rise and its profit-maximizing
P under the discount contract will fall, until P = P* if only

one firm is covered by the discount contract.!®

Finally, for completeness, it is worth noting that if an ex-
treme common-pool problem exists among both buyers and
sellers, so that each participant in the market takes ¢ as exoge-
nous, the result is the same as obtains under the time-limited

discount.

VI. Analyzing Some Recent Settlements

It is easiest to illustrate the practical implications of this
analysis by applying it to some of the recent large legal set-
tlements. It appears, for instance, that the Xerox settlement
comes close to being an ideal coupon settlement from a public
policy viewpoint: giving Xerox very little incentive to raise its
price, allowing the plaintiffs to collect nearly the full benefit of
the settlement, and having almost no effect on other buyers.

There should be an active resale market in Xerox's transferable

15 This will also be the result if each defendant in the case has its own
separate discount limit.
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certificates, so the opportunity cost of using such a certificate
is the revenue one could collect by selling it in the resale mar-
ket. The price in this resale market is probably nearly the full
dollar value of the certificate, though there is certainly some
spread between the selling price and the redemption value.!®
Thus, a user of a coupon will probably display very little elas-
ticity effect, behaving as if she is paying P, not P —C, where C
is the face value of the coupon. The transferability also means
that any time limit on the use of the coupons is less likely to be
binding and the redemption rate will be very high.!” Finally,
the case and the settlement involved only Xerox, so there is no

common-pool effect on the seller’s side.

Still, even this attractive settlement has some weaknesses
that will be present in implementing nearly any coupon settle-
ment, but will vary in importance. Delay in using coupons not
only causes loss due to inflation and the real interest rate, it
also causes expected loss from the probability that the certifi-

cate will be lost or forgotten. If consumers ignored these pos-

16 In 1980, when many airline issued $50 transferable coupons, there
was an active resale market with most transactions taking place at
about $40. That, however, was a consumer market, so transac-
tion costs were probably a larger proportion of the coupon value
than would be the case here. Furthermore, many coupons probably
changed hands in less formal markets, and at lower transaction costs.

17 Redemption rates for trading stamps in the 1960s, which were trans-

ferable, were generally around 95%. These stamps had no expiration

date, but they also probably had much lower value compared to the
hassle of using them - endless hours of pasting stamps into books —
than the Xerox certificates.
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sible losses and still bought f(P) each period, then inflation,
interest and lost coupons would simply reduce the net benefit
to consumers and cost to the firm. Some consumers, however,
will respond by buying units that they otherwise would not
have bought, causing an elasticity effect which, as shown ear-

lier, will give the firm an incentive to raise its retail price.

The airline settlement also at first appears to satisfy the
ideal criteria. Coupons are issued to individuals and the lia-
bility limit is the total redemption value of the coupons. The
coupons, however, have fairly short expirations (three years),
significant use restrictions, and are not transferable (except
among immediate family). The proportion of beneficiaries who
end up using all of their coupons before expiration will give
some indication of whether this resembled more closely a time-
limited or a dollar-limited discount.!® If the time limit were
binding for most coupon recipients, then results reflected in
table 1 are most applicable. The airlines would lose little from
the settlement and the net effect on consumers could be pos-
itive or negative, but would certainly be much less than the

$400 million gain that is most often stated.

Besides the problems from time limitation on the coupons,

most of the coupons are good for trips on any one of seven set-

18 This information is dispositive only if a large percentage of benefi-
ciaries are left with unused coupons. If most buyers use all of their
coupons, this could be because the time constraint was non-binding
or because the elasticity effect of the (time-limited) discount was
great enough to cause full use of the coupons.
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tling airlines, creating a common-pool problem among sellers.!®
Interestingly, Northwest Airlines refused to be part of this
group and instead cut a separate parallel deal in which it is-
sued Northwest-specific coupons. If the time limitation were
not a binding constraint, then the common-pool problem could
make the other airlines significantly worse off than Northwest,
as indicated by the analysis around Table 4. If the time limit
is binding for most consumers, then the common-pool effect

among sellers may be irrelevant.

The GM settlement — reported to be worth $6 billion be-
cause $1000 coupons are to be mailed to 6 million truck owners
- would be the most suspect on public policy grounds. Be-
cause there is a significant penalty for transferring the $1000
coupons,?? they would almost certainly generate an elasticity
effect. This is particularly true since many of the plaintiffs were
probably not planning to buy another GM truck in the fore-
seeable future. This points out the problem with using coupon

settlements for infrequently-purchased goods.

In fact, a large proportion of the coupons will probably un-
used, creating no value for consumers and no cost to GM. The

proportion of all buyers that use a coupon would determine the

19 The airlines in the common pool are Alaska, American, Continental,
Delta, TWA United, and USAir.

20 If a coupon is transferred outside of the recipient’s immediate family,
it decreases in discount value to $500, can be used on only on one
specific model of pickup truck instead of any GM truck, and can no
longer be used in combination with any other promotion.
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effective size of 1 — a at any point in time. If that proportion
were small, the net consumer surplus effect - positive or neg-
ative - would also be proportionally small. Regardless of a, if
buyers with the coupons based their purchase decision on the
after-discount price, the settlement would have a very minor
impact on GM’s profits, but would likely impose a substantially

larger burden on non-discount buyers of GM trucks.

A 1991 settlement of a case against Nintendo for vertical
price-fixing on video game consoles demonstrates some other
pitfalls of coupon settlements. The settlement required Nin-
tendo to distribute up to 5 million coupons good for $5 off on
purchase of a Nintendo game cartridge, which generally cost
$20 to $60 each. Such a small coupon value is likely to segment
consumers into a group that finds it worth their time to acquire
and use the coupons and a group that does not. The plaintiffs
attempted to avoid the possibility of offsetting price increases
by requiring Nintendo not to raise the wholesale price of these
cartridges over the life of the coupons. The coupons, however,
were good only on the Nintendo’s 8-bit computer games (the 8-
bit consoles were the focus of the case), but were released just a
few months before this technology was made obsolete by 16-bit
systems. Thus, the price of 8-bit cartridges was quite possible
would have fallen in the absence of the coupons. Finally, the
18-month time limit on the coupons and the impending release
of 16-bit systems meant that the coupons were probably not

treated as sunk gains by most consumers and therefore almost
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certainly created an elasticity effect, to the extent they were

used at all.?!

VII. Conclusion

Before approving a settlement of a class-action lawsuit, a
judge must determine that the parties to the case are treated
fairly in light of the evidence. Neither the parties’ attorneys nor
the judge is required to consider the impact of the settlement on
others in the economy. Yet, this analysis has shown that other
buyers in markets affected by “coupon settlements” to legal
disputes are likely to be the biggest losers; the loss to buyers
who are not plaintiffs can dwarf the loss to the defendant from
these settlements. Furthermore, contrary to common wisdom
- and legal arguments in some of these cases — competition
among sellers in these markets is not likely to lessen the relative

impact on non-plaintiff consumers versus defendants.

With careful restructuring, however, discount contracts
generally, and coupons in particular, can be used in legal set-
tlements without giving defendant firms an incentive to raise
the retail price. The critical factors to meet this goal are that
(1) there is no (binding) time limit on the use of the coupons,

(2) there is no aggregate limit on the defendant’s liability that

21 Economists must note with irony that this form of reimbursement
to plaintiffs was said to be chosen because previous attempts to
rebate cash to class-members in suits against Minolta (cameras) and
Panasonic (stereos) drew less than a 10% response rate.
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causes an effective time limit from the perspective of any one
coupon holder, and (3) there is no pooling of liability across

multiple defendants.

Of course, discount contracts in legal settlements may be
attractive precisely because they place the primary burden on
individuals who are not a party to the case. The fact that the
gain discount contracts create for the plaintiffs is usually larger
than the loss to defendants certainly aids in reaching an agree-
ment. Furthermore, in determining the compensation allowed
the plaintiffs’ attorneys in a private class-action lawsuit, the
court considers the value of the settlement. If it believes that
a coupon settlement is worth $400 million to the plaintiffs (as
was argued in the airline case), the court is likely to approve a
much higher fee for the lawyers of the class than if it realizes
the gains to the plaintiffs will be smaller due to price increases
and unused coupons or that the net gain to all consumers might
very well be zero or negative. The restructuring of such settle-
ments that [ suggest here would eliminate the burden placed
on non-participants to the case, but it would also eliminate the
net gain to the litigating parties and the inflated valuation of
the settlement, which may have been the primary reasons for

using discount contracts to begin with.

The results here also have implications for discount con-
tracts that do not stem from lawsuits. When large institutional
buyers negotiate discount contracts through bilateral bargain-

ing, it is not necessarily the case that these discounts are re-
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lated to higher firm- or market-level elasticities. If these dis-
counts are due instead to tougher bargaining or lower trans-
action costs (on a per-unit basis) of engaging in bargaining,
then the seller would still like to charge these designated buy-
ers as high or higher prices than the remaining consumers.
When the discount contract then forces the seller to discount
to designated buyers, the result of these time-limited agree-
ments correspond to the analysis in sections II and III: gains to
the designated discount buyers are paid for primarily through

losses to non-discount consurmers.
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Table 1: Illustration of One-Period Discount Contract
(Demand: Q = P¢, e = —3. Cost: MC = 1)

No-Discount Baseline (per period)
P=1.50, Consumer Surplus= 0.2222, II = 0.1481, Total Surplus= 0.3704

Qutcome with Discount Contract
B « Pr/Pd ACS,-/per AC S /per AH/per ATS /per Periods

0.15 0.9 1.522/1.372 -0.0056  +0.0044 -0.0005 -0.0018 1.000
0.15 0.7 1.559/1.409 -0.0115  4-0.0089 -0.0010 -0.0036 1.000
0.15 0.5 1.590/1.440 -0.0122  +0.0095 -0.0011 -0.0038 1.000

0.3 0.9 1.562/1.262 -0.0156  +0.0092 -0.0024 -0.0088 1.000
0.3 0.7 1.647/1.347 -0.0265  +0.0160 -0.0042 -0.0147 1.000
0.3 0.5 1.705/1.405 -0.0252  +0.0155 -0.0040 -0.0137 1.000

P, = Retail Price. P; = Discount Price.

B = Pr — P; required.

a = Purchase share of non-discount group (when all pay the same price).

ACS, /per = Change in Consumer Surplus per period of buyers not covered by discount.
ACSy/per = Change in Consumer Surplus per period of buyers covered by discount.
AII = Change in firm profits. AT'S = Change in Total Surplus.

Tot $ Disc

0.0058
0.0161
0.0251

0.0149
0.0368
0.0541



Table 2: Illustration of One-Period Discount Contract
with One Monopolistically Competitive Discount Seller
(Demand: @ = P¢, e = —10. Cost: MC =1)

No-Discount Baseline (per period)
P=1.111, Consumer Surplus= 0.0430, II = 0.0387, Total Surplus= 0.0818

Outcome with Discount Contract

ﬂ o Pr/Pd ACSr/per ACSd/per All/per ATS/per Periods
0.111 0.9 1.140/1.028 -0.0079 +0.0043 -0.0026 -0.0061 1.000
0.111 0.7 1.173/1.062 -0.0117 +0.0064 -0.0040 -0.0093 1.000
0.111 0.5 1.194/1.083 -0.0103 +0.0056 -0.0036 -0.0082 1.000
0.222 0.9 1.223/1.001 -0.0224 +0.0068 -0.0119 -0.0275 1.000
0.222 0.7 1.284/1.062 -0.0219 +0.0066 -0.0122 -0.0276 1.000
0.222 0.5 1.308/1.086 -0.0166 +0.0050 -0.0094 -0.0210 1.000

P, = Retail Price. P; = Discount Price.

8 = P, — P, required.

o = Purchase share of non-discount group (when all pay the same price).

ACS, /per = Change in Consumer Surplus per period of buyers not covered by discount.
ACS /per = Change in Consumer Surplus per period of buyer covered by discount.

ATl = Change in firm profits. ATS = Change in Total Surplus.

Tot $ Disc

0.0084
0.0182
0.0251

0.0221
0.0368
0.0488



Table 3: Illustration of Dollar-Limited Discount Contract

with Many Common-Pool Discount Buyers
(Demand: Q = P¢, e = —3. Cost: MC =1)

No-Discount Baseline (per period)
P=1.50, Consumer Surplus= 0.2222, II = 0.1481, Total Surplus= 0.3704

QOutcome with Discount Contract
B « Pr/Pd ACS,—/per ACSd/per An/per ATS/per Periods

0.15 0.9 1.519/1.369 -0.0049  +0.0045 -0.0005 -0.0010 0.992
0.15 0.7 1.553/1.403 -0.0105  +0.0095 -0.0010 -0.0020 0.989
0.15 0.5 1.584/1.434 -0.0115  +0.0105 -0.0011 -0.0021 0.987

03 0.9 1.548/1.248 -0.0121  +0.0099 -0.0024 -0.0047 0.965
0.3 0.7 1.623/1.323 -0.0227  +0.0190 -0.0043 -0.0080 0.947
03 0.5 1.684/1.384 -0.0229  +0.0195 -0.0041 -0.0075 0.955

Pr — Retail Price. P; = Discount Price.

B = P, — P; required.

o = Purchase share of non-discount group (when all pay the same price}.

ACS, /per = Change in Consumer Surplus per period of buyers not covered by discount.
ACS;/per = Change in Consumer Surplus per period of buyer covered by discount.

ATl = Change in firm profits. AT'S = Change in Total Surplus.

Tot $ Disc

0.0058
0.0161
0.0251

0.0149
0.0368
0.0541



Table 4: Illustration of Dollar-Limited Discount Contract
with Many Common-Pool Sellers
(Demand: @ = P¢, e = —3. Cost: MC =1)

No-Discount Baseline (per period)
P= 1.50, Consumer Surplus= 0.2222, IT = 0.1481, Total Surplus= 0.3704

Outcome with Discount Contract
B « Pr/Pd ACSr/per ACSd/per All/per ATS/per Periods

0.15 0.9 1.523/1.373 -0.0059  +0.0036 -0.0044 -0.0066 1.365
0.15 0.7 1.568/1.418 -0.0131 +0.0061 -0.0125 -0.0195 1.378
0.15 0.5 1.613/1.463 -0.0150  +0.0029 -0.0200 -0.0320 1.403

03 0.9 1.545/1.245 -0.0115  +0.0069 -0.0085 -0.0131 1.832
0.3 0.7 1.635/1.335 -0.0246  +0.0100 -0.0235 -0.0381 1.787
03 0.5 1.725/1.425 -0.0271 +0.0213 -0.0361 -0.0611 1.851

P, = Retail Price. P; = Discount Price.

B = P, — P; required.

o = Purchase share of non-discount group (when all pay the same price).

ACS, /per = Change in Consumer Surplus per period of buyers not covered by discount.
ACS;/per = Change in Consumer Surplus per period of buyer covered by discount.

ATl = Change in firm profits. ATS = Change in Total Surplus.

Tot $ Disc

0.0058
0.0161
0.0251

0.0149
0.0368
0.0541



Profit Function over [0.9P*,1.1P*]
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