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JUDO ECONOMICS , ENTRANT ADVANTAG ES , AN D 

THE GREAT AIRLINE COUPON WARS 

Judith R. Gelman (Federal Trade Commission) l 

Steven c. Salop (Georgetown University Law Center) 

I. INTRODUCTION 

This paper explores the role of precommitment strategiŁs in 

the strategic interaction between a dominant firm and a fringe 

competitor. These elements are examined in a model in which a 

fringe competitor partially offsets a demand disadvantage by a 

strategy of capacity limitation and discount pricing. 

B y  simultaneously precommitting itself to remaining small and 

setting a low price for its output , a fringe competitor can both 

reduce the threat it poses to the dominant firm and make retalia­

tion expensive. Thus , by using a low-price/low -capacity strategy , 

an entrant can induce an incumbent to ac commodate its entry. To 

c apture the image of a small firm using its rival's large size to 

its own advantage in this way , we call this a strategy of 

ec onomi cs. 

K. 

The opinions in this paper do not necessarily represent the 
views of the Federal Trade Com mission. We would like to 
espec ially thank Elizabeth Bailey , Avinash Dixit , William Dudley , 
Joe Farrell , Bob Frank , David Levine , Steve Salant , Dick 
Sc hmalensee, David Sc heffman , Warren Sc hwartz , Carl Shapiro, and 
Mike Spence for helpful conversations. 
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selling 

couponing 

e xp lored. We show that if the entrant judiciously limits its 

capacity , a dominant firm finds it more profitable to 

accommodate the entrant The model is general­

ized in Section I I I  to the continuous product-differentia­

(incumbent) 

than to retaliate. 

case of 

transferable rights 

We call this a 

the entrant's coupons are 

cost advantage over the entrant , 

The paper is organized as follow s. Section II sets out the 

basic elements of the simplest capacity-limitation model. In this 

first model , a fringe competitor (entrant) with unlimited capacity 

and no efficiency advantage is deterred by the (rationally based) 

prospect that its entry will not be accommodated. The role of 

strategic capacity limitation in preventing retaliation is then 

tion and product-design strategies. 

Section IV examines a more sophisticated entry strategy . 

When the entrant limits its capacity and sets a low price , it must 

ration its scarce output among excess willing customers. This 

allows the entrant an opportunity to increase its profits by 

to that scarce , low-priced capacity. 

strategy . As shown in that section , if 

transferable and if the incumbent has a 

then it is in the incumbent's 

self -interest to honor the coupons and serve coupon holders at a 

discount. When this occurs , the entrant produces no output but 

rather earns its profits solely from the sale of its coupons. 

S ection V discusses the recent experience in the airline industry 

and elsewhere in light of this analy sis. The Conclusion reviews 

the results of the model and suggests a number of extensions. 
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II. CAPACITY AND COMPETITION 

Consider the following industry. Consumer demand for a 

product class is given by the demand func tion D (p). Initially the 

market is served by an incumbent monopolist with unlimited 

c apacity to produc e  output at a constant marginal cost c1 · We 

denote the incumbent's initial (monopoly) price as Plm• 
2S uppose now that a single potential entrant appears. 

S uppose the entrant can produc e  up to k units of the produc t  at a 

constant marginal cost of c2· The entrant can select its level of 

capacity k costlessly. The entrant must also sink a nominal cost 

of (say) $1 if it enters. 3 

The entrant's prospects depend on consumers' relative demands 

for the two brands and the type of stLategic intera ction that 

oc c urs after entry. In this paper, we wish to focus on the 

effects of the entrant's commitments to limited capacity on the 

post-entry pri cing game. To highlight these issues, we first 

assume a spec ial form for relative demands--a lexic ograp hic 

p reference for the incumbent's brand at equal prices. 

Assume that at identical prices, all consumers prefer the 

inc umbent's brand; with any pri ce differential, all consum ers 

2 We use the terms entrant and interc hangeably. Multiple 
entrants, dis cussed briefly in the conc lusion, are beyond the 
scope of this paper. 

3 This nominal sunk cost serves to prevent entry unless price 
stric tly exc eeds the entrant's marginal cost. Presumably, the 
inc umbent has already sunk this cost. 



lexicogra phic 

preference adva nta ge. 

prefer the less expensive brand. We call this a 

Forma lly , let dema nds x1 a nd x2 for inc um­

bent and entra nt respec tively be given a s  follows: 

p(1 ) D (pl) if l ( p2 
= XI { 

0 otherwise 

0 if < P2Pl 
= X2 { 

D (p2) otherwise 

This dema nd specification has been chosen prima rily for its con­

venience. The qua litative results of the model do not depend 

crucia lly on this spec ia l form , whic h is genera lized in Section 

I I I  (B) below. However, it should be noted that the lexicogra phic 

preference adva ntage ma y have independent interest; in some air­

line markets , consumers appear to prefer the la rgest carrier in 

4t his wa y.

We ma ke the following assum ptions about the riv a ls' strategic 

intera c tion. Suppose the entr ant has the ability to choose 

irrevo cably a pric e/c a pa city pair (p2 , k) upon entry , to whic h the 

incumbent mu st rea ct with a pric e choice Pl· Thus , the entra nt is 

the St a c  kelberg price "lea der" and the incumbent is the price 

"follower , "  in sta ndard Industri al Orga nization usage. Moreover , 

See Schma lensee (1 982) for a n  a lterna tive spec ific a tion of the 
a dva ntage of first entry in terms of the first entra nt as the 
"pioneer" brand. 

-4 ­
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possibly 

Capacity 

we 	 assum e that the incumbent may not discriminate but must charge 

to all potential customers. It is possible that the entra nt's Pl 

ability to prec ommit to a capacity limit gives it an advantageous 

position despite the draconian assumption that consumers lexic o­

graphic ally prefer the inc umbent's brand. This position is 

advantageous, because there are no general theorems con­

c erning the adva ntages of order of pla y. 5 Moreover, as the 

f ollowing analysis demonstrates, any a c  tual benefit of the 

entrant's first-move position depends crucia lly on its ability to 

credibly limit its ca pa city.G If the entrant can only choose its 

price but not prec ommit to a limited capacity, it is pla c  ed at a 

c lear disadvantage.? To see this result, we first consider the 

c ase in whic h the entrant's capacity k is assumed to be 

unlimited. 

A. Competition With Unlimited 

If the entrant's capacity is unlimited , it only chooses a 

price p2. Because the nominal entry cost must be paid, entry is 

only profitable if the fringe entrant chooses a price above its 

marginal cost c2· But , if the entrant has no cost advantage 

5 For example , see Sc helling (1 960) and Guasc h-Weiss (1 980 ). 

6 Compare Spen ce (1977). 

7 Under certain circumstances, it may be difficult for the 
entrant to credibly precommit itself to a limited ca pacity. 
Additions to capacity might be added sec retly , or additional 
output might be purc hased from subc ontrac tors. As discussed below 
in Section II I(B) , the entrant might inc rease the credibility of 
its commitment by designing a product with only limited appeal. 
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(c 2) cl), the incumbent surely maximizes its profits by matc hing 

or undercutting the entrant's pric e. If the entrant sets 

P2 > Plm ' the incumbent earns greater profits by undercutting and 

setting = Plm· If the entrant sets c2 < P2 ( Plm ' thePl 

incumbent earns greater profits by matc hing (Pl = p2) than by 

undercutting (Pl < P2>· This is due to consumers' lexicographic 

preferences; at any pri c e  > P2 the incumbent obtains noPl 

customers, whereas at equal or smaller prices (Pl < P2> the 

incumbent obtains the entire market demand D(pl), ŀs given by 

equation ( 1 ) .  

Bec ause the incumbent always matc hes or undercuts the 

entrant's pri c e, the entrant obtains no customers at any p2) c2. 

Marginal-c ost pricing P2 = c2 is unprofitable because the nominal 

entry cost must be paid. s Thus, entry does not oc cur unless the 

entrant is stri ctly more effic ient.9 What may not be obvious is 

the importance oi the entrant's unlimited capacity and the 

inc umbent's inability to pri ce discriminate in generating these 

results. It is to these issues that we now turn. 

8 Alternatively, if we were to assum e that entry only oc curs if 
stric tly positive profits can be earned, the same zero-entry 
result obtains. 

9 A post-entry competition based on the Bertrand equilibriun-­
i.e. , a Nash-in-price equilibrium --is more complic ated, but the 
results are qualitativ ely similar. Without capacity limitations, 
the Bertrand equilibrium also implies zero entry. When brands are 
differentiated, these strong results do not obtain. See Section 
I I I(B) below .  

-6­



Competition Capa city 

ma tc hing--that 

meeting-competition 
incumbent 

B. With Limit ations 

By judiciously precommitting itself to a limited capacity, 

a less efficient entra nt may ma ke itself less threa tening to the 

inc umbent and therefore improve its strategic position. As a 

result of the entra nt's limiting its size, the incumbent is not 

f orced to match the entra nt's price. Instead, the inc umbent can 

p ermit the entrant to sell out its limited capa city at a low price 

and can retain for itself the remainder of the market at a higher 

p rice. The entrant's capacity limitation may thus be viewed as 

an example of strategic precommitment. (See Schelling [1 960].) 

We forma lize this strategic precommitment as follows. 

S uppose the entrant irrevoc ably chooses some pric e/ca pacity pair 

( p2, k). The incumbent subsequently responds by choosing a price 

PI· The incumbent has two basic choic es--p1 > p2 (a c commodating) 

or Pl ( P2 (undercutting or ma tc hing). 

Under certain circumsta nces, it ma y be possible for the 

inc umbent to adopt a third choice of selec tive is, 

it ma y offer discounts to only those customers approa ched by the 

entra nt. However, suc h a price-discrimina tion stra tegy requires 

a n  ability to distinguish the entra nt's a ctual or potential 

c ustomers from all others.lO In addition, even if the incumbent 

1 0  Of course, if the entra nt offers the low price to all consum­
ers sa tisfying some objec tive criterion (s a y, by using a screening 
devic e), then the incumbent can selectively matc h the entra nt's 
offer by using the same criterion. Simi larly, exc ha nge of 

selective ma tc hing, as do meet-or-release 
contra ctua l cla uses tha t require buyers to 
disc ount offers. 

-7-
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entry -a ccommodation 

Ethyl 

= P2) or undercuts (P l < p2), 

1 1  

could identify and attra ct consumers who are about to purc hase 

output from the entrant, that would not reduce the total amount of 

discount output ava ilable from the entrant if entry ha s already 

occurred and capa c ity ha s already been chosen. That is, if the 

incumbent matc hes the entrant's price for one customer, the 

entrant will attempt to sell its discount output to a nother 

c ustomer. Selec tive ma tc hing is fa c ilitated, of c ourse, if the 

entrant sells coupons, as discussed in section IV below. For now, 

llhowever, we assume that selective matc hing is impossible.

Assuming that selec tive ma tc hing is impossible, the entrant 

obtains no customers in the event that the incumbent matc hes or 

retalia tes. A profit-ma ximizing entrant thus chooses among the 

(p2, k) pairs that indu ce an a c c  ommoda tion response. To derive 

this set of pairs, we first turn to the 

inc umbent's problem. 

When the incumbent ma tc hes (Pl 

it obt ains all the customers. If the entra nt chooses >P2 Plm 

(the initia l monopoly price), the incumbent will surely undercut 

by setting = Plm• At any price P2 < Plm ' the inc umbent clearly Pl 

Certain cla uses in long-term contra c ts may credibly prohibit 
or require selective ma tc hing. A most-fa vored-na tion cla use 
gua ra ntees the buyer that it will be extended a nd disc ounts the 
m a  nufa cturer offers. If the inc umbent provides all buyers with 
suc h a cla use, selec tive matc hing is made imp ossible. See FTC 
In the Matter of Corp. et al. , Initial Decision, August 5, 
1 981. In contrast, a meeting-competition cla use requires the 
inc umbent to selectively ma tc h. In both these cases, the threat 
of court-enforced dama ges provides credibility. As a result, they 
a re powerful tools for entry deterrence or collusion under certain 
structural conditions. 

-8­



rationing 

rationing. rationing, 

rationing 

- 9-

finds ma tc hing more profitable tha n  undercutting.l2 Bec a  use the 

inc umbent always under cuts if the entra nt picks P2 > Plm ' no 

entrant will pick P2 > P!mi undercutting does not occur otherwise. 

Therefore, in calculating the entry- a c commodation pairs, we can 

ignore the undercutting (PI < P2) stra tegy. 

For a ny price P2' if the incumbent matc hes, it ea rns profits 

( 2 )  for Pl = 

Alternatively , the incumbent can ac commodate 

P2 ·  

the entrant by 

c hoosing PI > P2 a nd allowing the entra nt to sell out its k units. 

At P2 < Pl ' the entra nt must ration {the rights to) its sca rce 

output on some nonprice basis.l3 

Two simple ra tioning schemes are uniform and 

reserva tion-price Under uniform the rights 

a re distributed ra ndomly among consumers willing to pa y at least 

14price P2· This ra ndom selec tion of consumers is probably the 

more realistic of the two sc hemes. Alterna tively , under 

reserva tion-price the k customers with the highest 

12 This result assumes that the profit function IT{p) = {p-c )D (p) 
is stric tly conca ve. 

13 We put off for now the question of the exa c t  nonprice 
mec hanism by which these rationing sc hemes are c arried out. 

14 Of course, if the rights were tra nsferable, then a n  
afterma rket for these rights could exist and rights could ha ve 
resale va lue. If so, even consumers with lower reserva tion prices 
would desire them . 

http:basis.l3


reservation prices are given the rights to the entrant's 

product.l 5  Of course, they must be selected on some nonprice 

basis.l6 As shown in Section IV below, selling the rights by 

means of transferable coupons induces exactly this latter type of 

rationing. This rationing scheme is also quite simple to analyze, 

making it a good introduction to the method of analysis used 

throughout this paper. Thus, we take it up first and study 

uniform rationing in the subsequent section. For now, we also 

assume that the rights are not transferable. Thus, no aftermarket 

can exist. 

Assuming that the entrant employs a rationing device by which 

the k customers with the highest willingness to pay obtain its 

output, the incumbent's residual demand equals D (pl) - k, if it 

accommodates by choosing > P2· Its maximized profits arePl 

therefore given by 

( 3 ) ITA (k) = max (Pl - cl) [D (  pl) - k] 

Pl 


where the profit-maximizing entry-accommodating price is denoted 

b y  

1 5  Rationing to consumers with the lowest reservation prices 
gives the entrant the strongest posit1on, since it damages the 
incumbent the least. Analysis of this case and the entrant's 
choice of an optimal rationing scheme are beyond the scope of this 
paper, however. 

16 If the high-reservation-price customers are identified by 
using price (i.e., if the entrant offers its units at a price Pl) ,  
the incumbent will match. 

-10­
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( 4 ) 

Note that Pl (O) = Plm' 

Pl' (k) < 0. 

The derivation of Pl (k) is illustrated in Figure 1 below . l7 

Differentiating equation (3 ), the profit-maximizing entry­

accommodating price Pl (k) satisfies the first-order condition 

( 5) 

Totally differentiating equation (5) , it is clear that Pl' (k }  < 0 

as long as the profit function is strictly concave. 

Because the entrant only obtains sales when the incumbent 

responds by accommodating, the profit-maximizing entrant chooses a 

(p2, k) pair such that the incumbent earns greater profits by 

acco mmodating than by matching, or 

(6) 

Note that equation (6 } reflects the convention that if the 

incumbent is indifferent between the two strategies, it chooses to 

accommodate. 

It must also be shown that all (p2, k} satisfying equation 

(6) has the entrant charging a lower price than the incumbent, or 

(7) P2 < Pl ( k) • 

17 the monopoly price. 

- 1 1 ­



FIGURE 1 

Cl 
D(p) 

k D( Pl) 

INCID1BENT'S PROBLEM 
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Equation (7) is indeed satisfied for all k i n  the relevant open 

i n  t e rv a1 ( 0 , D [ c 1 1 ) • 1 8  

We denote the set of (p2, k )  pairs that satisfy equation (6 ) 

with equality as Ä (k) so that the accom!".-..,-'l3tion set is given by 

(8) P2 <: Ä ( k) • 

l 9Th u s  , the fron t  ier Ä ( k  ) represen t s  the entrant ' s  demand curve . 
 <

A s  long as the entrant chooses a p r i  ce/capac i ty pa i r  along Ä (  k )  , 2 0 


t he incumbent w i l l  accommodate i ts ent ry and the entrant can sel l  


i t s  ent i re capa c i ty k .  The Pl ( k )  funct ion and the ( p2 , k )  


accommodation set are i l lu s trated in F i g u re 2 bel ow. The shaded 


a rea i n  F i g u re 2 represen ts al l ( p2 , k )  pa i r s  w i th i n  the 


accommodation set. 


We may now solve for the entrant's optimal strategy as 

follows. Writing the optimality problem, we havP 

1 8  We prove this result as follows. Consider a (p2, k )  that 
satisfies equation ( 6 ). Substituting from equations (2), (3 ) ,  and 
(4 ) into equation (6 ), we have 

Since the profit function n (p) is concave, <: andP2 Plm 
Pl(k) < Plm ' then the ine quality implies equation (7). 

1 9 Setting an equaliŝy in (6) , the slope of the dema nd curve is 
given by º ' (  k) = - -cl)/[(p2 -cl)D' (p2) + D( p2)] < 0 for(Pl 
P 2 < Plm• 

20 Or just inside the ¢(k) curve, if we were to adopt the 
alternative convention that the incumbent only accommodates when 
that strategy strictly dominates matching. 

-1 3 ­



II 2 = MaX ( p 2 - C 2 ) k (9 ) 
P 2 , k  


s . t . P2 ( Ä ( k ) • 

At the opt imum , the con s t ra i nt hold s  w i th equal i ty .  Subs  t i  t u t  i ng 

the con s t ra i n t  into the entrant ' s  prof i t  func t  ion and d i f feren-

t ia t  i ng ,  we have the f i r s t-order cond i t  i on that def i ne s  opt imal 

.
c apac1ty k* . 

(10) '' ( k*)k* + +<k*)- c2 = 0. 

Th i s  i n  turn def i ne s  the entrant ' s  opt ima l  p r i ce P2 * = ' ( k*) and 

t he incumbent ' s  bes t  res ponse Pl * = Pl ( k  * ) .  These val ues are 

i l  l u s trated i n  F i g u re 3 bel ow . 

When the incumbent accommodates the ent rant , i t  lowers i t s  

p r i ce be l ow i t s  i n  i t ia l  monopo ly pr i ce ( pl[k * ]  <P lm P1m>• 

H owever ,  the incumbent does not ma tch the ent rant ' s  pr i ce .  

Rat he r ,  i t  ma i n ta i ns an "umbre l la "  under wh i ch the entrant can 

p ro s pe r ,  as long as i t  rema i ns sat i s f  ied w i th i t s  modes t  share . 

The bene f i t  to the entrant of l im i t  i ng i t s  capac i ty i s  now 

a ppare n t .  By precommi t t i ng i t sel f  to rema i n i ng sma l l ,  the entran t 

p rov ides cred i  ble a s s u rance that i t s  low-p r i ce s t rategy w i l l  not 

damage the incumbent too severely . S i m i  larly , by choos i ng a low 

p r i ce ,  the ent rant makes mat ch i ng or undercu t t i ng more cos t ly . 

Th u s  , the entrant con t r i ves a s i  t uat i on i n  wh i c h  accommoda t i on i s  

t he incumbent ' s  oes t  respon se s t rategy . 

14- -



FIGURE 2 


ACCOMMODATION SET 
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FIGURE 3 

p * 
l 

p * 
2 

P1(k) 

,9(k) 

PROFIT-MA:aM!ZATION 
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This model is thus an alternative for malization of the inter­

21action between a dominant firm and a fringe competitor. Unlike 

the usual model in which the supply curve of the fringe is taken 

as exogenous, the fringe entrant in this analysis chooses its 

supply (marginal-cost) curve. In the model presented here, the 

entrant's choice is restricted to marginal costs that are constant 

(at c2) up to a maximum (capacity) level k. More generally, in a 

p utty-clay model, one could expand the entrant's strategy space to 

a family of cost functions. 

Even given our one-entrant assum ption, this formalization 

captures some features of incumbent/fringe interaction absent in 

t he usual model. These features have been discussed informally in 

the literature, thoug h they are more prominent in the antitrust 

oral tradition. For example, Scherer (1980) observes that in many 

industries, the fringe firms choose to remain small rather than 

risk retaliation by the dominant firm.22 This model incorporates 

these concepts of discipline and punishment. If the entrant were 

to increase capacity slightly beyond its optimal (P2*, k*) pair on 

the º(k) frontier, the incumbent would cut its price discretely 

from Pl(k*) to P2 * This punis hes the upstart by driving its· 

sales to zero. The entrant may only recover its profits by 

obeying industry "discipline" and reestablishing a low capacity. 

21 Here, the fringe is the single entrant. The analysis of entry 
by a second firm is beyond the scope of this paper. 

22 See p. 23 3 .  

-17­



Rationing 
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III . GENERALIZATIONS 

The basic model discussed so far represents a sp ecial case in 

a number of dimensions. First, the entrant's scarce output is 

rationed to those consumers with the highest reservation prices. 

Second, consumers are assumed to have a lexicographic preference 

for the incumbent's product. In this section, we relax these two 

assumptions. We also discuss the generalization to an 

oligopolistic industry. 

A. Uniform 

Up until now we have assumed that the consumers with the 

highest reservation prices obtain the entrant's scarce output. In 

the absence of transferable rights and an aftermarket, it is 

difficult to see why this class of consumers would necessarily 

obtain the product.23 As an alternative, we now consider the case 

in which nontransferable rights to the scarce output are 

distributed randomly among the willing purchasers. 

Let the density of consumers' reservation prices be given by 

h (w). Total demand is thus the integral of this density, or 

00 
(11) 	 D ( p) = J h ( w) dw. 

p 

The entrant could, of course, employ a screening device that 
selected the consumers with the highest reservation prices. How­
ever, as discussed previously, using such a device makes it easier 
for the incumbent to match selectively. 

18 
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--k) 

Suppose the entrant chooses a price/capacity pair (P2' k) 

that the incumbent chooses to acco mmodate with a higher price 

> p2• Each of the D(p2) cons umers (with reservation prices atPl 

least equal to p2) desires the entrant's k units of scarce output. 

Under uniform rationing, the rights to the k units are apportioned 

as follows. Let r be the proportion of consumers served at each 

reservation price, where r is defined according to 

(12) 	 k = j rh (w) dw. 
P2 

Substituting equation (11) into (12) and rewriting, we have the 

rationing function r (p2, k) , 

( 1 3 ) r = r (p2, = k 

D (p2) • 

When the entrant's units are rationed to k lucky customers in 

this way, the incumbent is left with a residual demand of 

Qldisappointed customers who constitute a fraction (1-r) of the 

market, or 

00 
(14 ) (1-r) 	 J h (  w) dw . 


Pl 


Substituting equation (1 1) into (14) ,  we have 

01 =(15) 	 (1 -r) D (pl) .  

-19-



We may now solve for the incumbent's optimal accommodation 

strategy . Its profits are given by 

(16) Max IT A = . ɕ · l -· c 1 ) ( 1- r) D ( p1 ) • 

Pl 

Differentiating (1 6 ), we have the first-order condition 

T.nspe c t  ing equ a t i oz. (17) , it i s  obv i ou s  tha t  the accommoda-

t i on price is invariant \;i Lh respe c t  to the entrant ' s  (p2, k) 

choice.24 I n  fact, the aLcommodation pr i c e  equal s  the ( pre-entry ) 

monopoly price, or 

(18) Pl = Plm· 

Defining the incumbent's rnaxɖ.:.mm accommodation profits by 

Of course, the incumbent still has the choice between 

accommodation and matching. Following equation (6 ) ,  we define the 

accommodation set as the k) pairs such that ITA) ITM; upon(P 2' 

rewriting, we have 

This result depends on the constant marginal-cost assumption. 

- 20-
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- 21-

where 

( 21) i = lm, 2. 

As before, equation (20) can be inverted to form an Ŝccommodation 

demand curve of the form P2 < ' u ( k  ) ,  and the 

s trategy can be calculated as in equation ( 1 0) . 

rat i on i ng case i s  i l l u s  trated i n  Fig u r e s  4 and 5 

Th is un i f orm rationi ng case captures an 

feature of dom i  nant- f i rm beh av i or .  As long as 

( entrant) stays within the accommodation set, 

not respond at all, but continues to price at 

Only if the fringe (mistakenly?) violates the accommodation set 

does the incumbent respond. When the punishment cqmes, it is 

discontinuous and extreme--the incumbent matches the entrant's 

price and captures all its customers. 

This uniform rationing analysis is only relevant when black 

or white aftermarkets for the scarce rights to the entrant's 

output are impossible. When aftermarkets arise, as they might 

when the entrant distributes transferable rights to its output, 

rationing by reservation prices reappears naturally. We take this 

up in Section IV below. 

entrant ' s opt imal 

The uni form 

below. 

o f ten- as s e rted 

the fri nge 

the incumbent does 

the monopoly level. 
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S t r a t eg i c  Des ign B. D i f  f e ren t i at ed Prod u c t s  and Prod u c t  

We have a s s umed so f a r  tha t  all con s um e r s  have a lex i co­

g raph i c  pre f e rence for the incum b en t  ' s  prod u c t. As d i s cu s sed 

e arl i e r ,  th i s  spe c i  f i c a t  i on i s  a l i m i  t ing case  of  demands for 

d i f  f e ren t i  a t ed prod u c t s. In th i s  sect i on ,  we analy z e  the 

s tr a teg i c  role s of capac i ty l i m i  t a t  i on s  and prod u c t  des i gn in a 

more general mod e l  of d i f fe rent i ated prod u c t s  . 

S uppo s e  tha t  the i nc umbent ( f  i rm 1) and the entrant ( f i rm 2 )  

p roduce d i f  fere n t i  ated brands i n  a prod u c t  c la s s  . Forma l ly ,  

s uppose cons umer demands for the two brands are g iven by the 

c on t  inuou s f unc t i on s  

( 2 2 )  x i = o i < P 1 ' P 2  > i = 1, 2. 

We as s ume that demands are not per f e c tly ( in ) el a s  t i c  and that the 

two brands are subs t i  t u te s  , 2 5  o r  

dD i 
( 23 ) dp j 

dD i 

< 0 i = j 

( 23b )  > 0 i * j.( 24 )  
dpj 

2 5 Th e case o f  compl emen t a ry prod u c t s  i s  beyond the s cope of our 
analy s i s  here. 
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Repeat ing the earl i er analy s i s  , suppo s e  the ent ran t i rrevo­

c ably choo s e s  a pr i c e/capa c i ty pa i r  ( p2 , k )  to wh i ch the i nc umb e n t  

r e s ponds with  a p r i c e  Pl· I f  the s e  sele c t  ions ( p1 , p2 , k )  le ad to 

e x c e s s  dema nd for the entran t  ' s  prod u c t  ( i . e .  , i f  o2 ( P  1 ' P 2 ) > k )  , 

t h e  en tran t  ' s  scarce outpu t mu s t  be rat i  oned . S uppo s e  th i s  

r a t  ion ing i s  carr i ed out on a random bas i s  ( un i form rat i on i ng )  as 

d i  s cu ss ed in the pre v i ou s  s ub s e c t  i on .  L e t t  i ng r denote the 

p ropor t i on o f  the entrant's will i ng cus t ome r s  to be ser ved by the 

e ntrant , we have 

(25) r = m i n  

As s um ing tha t  the i ncumben t  obt a  i n s  all the entrant ' s  exc e s s  

d emand a s  well a s  all thos e  cus tome r s  who pre f e r  i t s  brand , 26 t h e  

lincumben t  ' s  tot al demand o i s  g i v e n  by 

S ub s  t i t  u t ing eq uat i on ( 2 5  ) int o  ( 26 )  , we have 


26 Th i s  repre s en t s  the impl i c i t  as s ump t ion tha t  all of the 
ent rant ' s  d i sappoin ted cus  tome rs pre f e r  the incumben t  ' s  brand to 
n one of  the prod u c t  at all . I f  not , equa t i ons ( 26 )  and ( 2 7  ) mu s t  
b e  al te red appropr i a  tely . 
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Pl 
D21l 

2 7  

The incumbent ' s  dema nd curve i s  i l lu s trated be l ow i n  F i g u re 6 


f or a part i cu l a r  pa i r  ( p2 , k )  . We denote by p1 * the " z e ro exce s s  

d ema nd " pr i ce ( i  . e .  , D2 ( pl * ,  P2 > = k )  . S i  nce the brands are sub­

s t i t u t e s  , there is exce s s  dema nd for the entrant ' s  p̳J d u c t  at 

p r i  c e s  above Pl * ,  as i l lu s t rated in the le f t  pane l .  Th i s  

i nc r e a s e s  the incumbent ' s  demand above i t s  nomi n a l  leve l 

n l ( pl , P2 > when i t  charg e s  a h igh pr i ce ,  a s  i l lu s trated i n  the 

r ig h t  pane l .  The capac i ty l im i  t a t i on a l s o  i ntrod u c e s  a "reve rs e "  

k ink27 a t  the zero exces s  demand pri ce Pl 
* • 

The ana ly s i s  now procee d s  i n  a s tra i g h tforw a rd fash ion. 

G iv e n  ( p2 , k )  , the incumbent choo s e s  a pr i ce to max im i  z e  i t sPl 

p ro f i ts ,  or 

( 2 8 ) n l ( P 2 ' k )  = ma x ( pl - cl ) Q l 

Pl 

lwhere o i s  g iv e n  by equ a t  i on ( 2 7  ) .  

M a x im i  z i ng equat i on ( 2 8 )  w i th respe c t  to Pl ' we may solve for 

t h e  i ncumbent ' s  be s t  response func t  i on ,  2 8 o r  

" Reverse " re l a t ive to the stand a rd Swe e z y-H i tch k i nked­
o l i gopoly-d ema nd curve . 

2 8 For the h i gh -pr i ce reg i on whe re > P1 * ,  equa t ion ( 2 9 )  i s  a 
l 2t ra n s  forma t  i on of ( Pl - cl ) [Dl

l + + o + o + 0. Fo̴ the 
l ow-p r i ce reg ion whe re � Pl * ,  equat i on ( 2 9 )  i s  a tra n s f orma -Pl 

t ion of - ci ) o l + o l = 0; th i s  l a t te r  equa t i on i s( Pl l 
a na l og o u s  t o  the match i ng respon s e ,  be c a u s e  capac i ty i s  not sca rce 
i n  th i s  reg ion . 
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S u b st itut ing eq uat i on ( 29) into equat ion ( 2 2) , we have the 


e ntrant's " e f f e ct ive demand , "  ana logou s to the = • (  k) equat ion P2 

d e  f i ned e a r l  i e r  , or 

B y  cre at ing the k i nk i n  the incum b ent ' s  demand curve , the 

e nt r ant can i nd u c e  the i ncumbent to ra i s e  its pri ce respons e  Pl 

f rom be l ow the k i nk to above the k i nk ;  th i s  i s  i l l u s trated i n  

B , 2 9F ig u re 6 as a change from poi n t  A t o  poi nt where poi n t  A i s  

a na l ogou s to a match i ng respons e  and poi n t  B to an accommoda t  i on 

30 Ar e spon s e. I n  th i s  way , the entrant '  s s a l e s  r i s e  f rom x to k ,  

a s  i l l u strated i n  the le ft pane l.3 1 

Th u s  , the ana lyt i c  methods u s ed i n  the earl  i e r  l e x i  cograph i c­

p re f e rence mod e l  gene r a l  i ze to a more standard d i f fe rent i ated­

p rodu ct s  conte xt. Th e l e x i  cog r aph i c-pre f e rence mode l i s  more 

29 A pr i ce change ( i  nduced by a capa c ity l im it at ion) f rom one 
p o i  nt above the k i nk ( l  i ke po int C) to anothe r  ( l  ike  po i nt B) 
d e c r e a s e s  the entr ant ' s  s a l e s  as shown. Th u s ,  it wou ld not be 
prof it ma x im i z  ing. 

3 0 In equat i on ( 2 8) ,  the ana l ogy to match ing i s  s ett ing the 
opt ima l prjce for unbounded va l u e s  of  capac ity k. 

3 1 It i s  easy to con f i rm that capa c ity l im itat ion i s  prof ita b l e  
a s  fol l ows. Denote t h e  entrant ' s  s a l e s  i n  equ i l  i br i um a s  
D 2 ( pl , P2) = k0 , where ( pl , P2) a re t h e  eq u i l  i br i um pr i ce s. 
S uppo s e  now that the entrant re st r i ct s  its capac ity to ko . G iv e n  
( p 2 , k0) ,  th i s  i ntroduce s a reverse k ink into the incum be nt ' s  

d emand curve at Pl• As such , c an no long e r  be prof it Pl 
m a x  i m i  z i  ng. Th e i ncum bent ' s  best re spon s e  mu st be to ra i s e  pr i ce .  
Th i s  incre a s e s  the ent rant ' s  quant ity demanded , a l  l ow i ng it to 
r a  i s  e pri  ce and th u s  prof its. 
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s tyl ized, of  cou r s e, and the ma tch ing and a ccommoda t i on respon s e s  

h av e  more l i  tera l mean ings. Howe ve r, the qual i t at ive re s u l ts a re 

b a s  i ca l ly unchanged. Be c a u s e  the l e x i  cograph i c  mode l  i s  s impl e r  

t o  work wi th, we w i l l  use  i t  in the d i s cu s s  i on o f  coupon 

c omp e t i t  i on that fol l ows. 

Prod u c t  d i  f fe rent i a t i on a l s o  has independen t  int e r e s t  a s  an 

a l t e rn a t i ve to the capa c i ty- l im i  t a t  i on s tra tegy. A brand w i t h  

on l y  a l im i  ted demand doe s n o t  repr e s en t  a s e r i o u s  threa t  to the 

i n c umbent. Th ui, a more a cc ommod a t ive res pon s e  i s  cal l e d  for. 

G i v en th i s, the ent rant migh t res tr i ct i t s  impact by d es ign ing a 

l e s s  des i red brand , rather than by d i re c t ly l im i  t ing i ts ( produc­

t i ve )  capa c i ty for a more h igh ly d e s  i re d  brand . 3 2  In short, the 

ent ran t  mu s t  l im i t  its capac i ty to comp e te, and prod u c t  des ign and 

c ap a c i ty d e s  i gn may be used as a l t e rn a t  ive  or comp l ement ary path s 

f o r  ach i eving th i s  l im i t a t i on. 

Prod u c t  des  ign may be a s u pe r i or approach. F i rs t, l im i  t ing 

prod u c t  ive capa c i ty may en t a i l  s ign i f i  can t  losses  in e f f i c i en cy. 

S e c on d, l im i t ing demand by prod u c t  d e s  ign may repre s en t  a more 

c re d  i b l e  promi s e  of  the entran t  ' s  coope rat ive inten t i on s. In some 

indu s t r i e s, prod u c t  ive capac i ty may eas i ly be e xpanded secre t ly. 

In othe rs, where add i t  i on a l  ou tpu t  can be prod u c e d  w i th d i v i s  i b l e, 

v a r i  a b l e  inpu ts, cred i b i  l i ty i s  d i f f  i c u l  t to ens u re. In con t r a s t, 

the  prod u c t-d e s  ign d e c i s  i on i s  of ten ind i v i s  i b l e  and ent a i ls a 

3 2 For an e xample, see D'Aspremon t  et a l .  (1979). 

- 2 9 ­



O l igopo ly Equ i l i br i um 

commi tme nt that i s  cos t ly to a l te r .  A new des  ign m i g h t  requ i re 

r e t oo l  i ng ,  a new adve r t  i s  i ng camp a  ign or t radema rk , or other sunk 

33cos t s .

c. 

mod e l s  cons i dered s o  far , an entrant orIn each of  the forma l 

f r i nge f i rm i nd u c es an i n cumbent f i rm to accommoda t e  i t s  entry . 

In th i s  sec t  ion , we genera l i ze the ana ly t i c  framework to the case 

of ol igopoly i n t e ra c t ion .  

Cons i d e r  t h e  standard cart e l  mod e l .34 Beg i nn i ng from the 

joi nt -prof i t  poi n t  , each cartel membe r h as a strong i ncent ive to 

c h ise l on the cart e l  pr i ce by secre t ly o f f e r i ng se l e c t  ive 

d i s counts . I f  oth e r  carte l  i s t s  d e t e c t  th i s  ch i se l i ng ,  they 

r et a l  i a te , lead i ng to a bre akd own of the carte l and a mu t u a l ly 

l e s s  pro f i t a b l e  pr i ce ,  at l ea s t  unt i l  the cart e l  i s  able to 

r ee s ta b l  i s h  i t s e l f  . When unce r t a i nty and s tocha s t  i c  dema nd are 

made e xp l  i c i t  i n  the s e  mod e  l s  , there i s  an i n forma t i on-based 

r e l at i ons h ip be twe e n  the scope of pr i ce d i scounts and the 

l ike l i hood of re t a l  i at i on .  The mor e  cus tome rs that are o f f e re d  

s e cr e t  d i s count s  , t h e  gre a t e r  i s  t h e  proba b i l i ty th a t  d i scounts 

w i l l  be detected by r iva l s  , and th u s  , that re t a l i a t  ion w i l l  

33 For mod e l s  of brand pos i t  i on i ng i n  prod u c t  space , see 
S chma l e nsee ( 1 9 7 8 )  , Sa lop ( 1 9 7 9 )  , and the re ference s c i ted 
t h e re i n .  

3 4 For the c la s s  i c  e xpos i t  i on ,  see S t i g  l e r  (1 964 ) .  S e e  Green and 
For t e r  ( 1 9 8 1 ) for a re cent forma l i  z at i on. 
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3 5ens ue . On the other hand, i f  d i s count i ng i s  kept at a m i n ima l 

l eve l  , dete c t i on i s  less l i k e ly and cart e l  s t a b i  l i ty i s  i ncre a s ed . 

I n  th i s  analy s i s, i t  i s  gene r a l ly a s s umed that onc e  the 

s ecret d i s counts are de tected, re t r i bu t i on i s  sure and sw i f t .  Of 

cou rse , reta l  i at ion may not i n  fact be the pro f i  t-ma x im i  z ing 

r es pon s e  for the othe r  membe r s  o f  indu s t ry .  Ac commoda t i ng the 

d i s counts may be supe r i or to spread i ng them throug h o u t  the marke t 

by match i ng wit h  a general  pri ce cut .  Tha t  i s ,  thre a t s  to re­

t a l  i ate may not be cred i bl e  , and the equ i l  i br i um  may not be 

"per f ec t "  ( i n  the sense of Se l t en )  . 

The lexi cograph i c -pre ference mod e l  may be genera l i ze d  and re­

i nt e rpre ted as a mode l  of perf e c t  ( or cred i ble ) s e l l s  i t s  product 

i n  equ i l i br ium as follows . Suppose an o l i g opoly se l l s  its  product 

in  two i ndependent ( o r  geograph i c a l  ly separa ted) ma rke t s .  Al l 

consume rs in geog raph i c  ma rke t  1 h ave a lex i cograph i c  pre f e rence 

for f i rm 1, whe r e a s  all con s um e r s  in geog raph i c  marke t  2 pre f e r  

f i rm 2 l e x i  cog raph i c a l ly .  Fo l low i ng o u r  prev i ou s  ana ly s i s, let  

f i rm 2 act  as the fri  nge entrant i n  geograph i c  marke t  1, o f f e r i ng 

a d i s count pri ce to a l im i  ted numbe r of f i rm l '  s regu l a r  

c u s tome rs .  I n  ma rke t  2 , l e t  the pos i t  i ons be reve rsed ; f i rm 1 

p l a y s  the f r i ng e  and f i rm 2 the i ncumbe n t .  

3 5  I n  th i s  framework, a mos t - f avored-n a t i on c l a u s e  makes 
d e te c t  ion more l i ke ly, bec a u se d1 s counts mu s t  be e xtented to a l l  
c us tome rs , not j u s t  a few . Th i s  g ives cus tome rs a n  i nce n t ive to 
u ncover d i s coun t s  and automa t i ca l ly pun i s hes the che a t e r  when 
d e te c t i on occurs  . 
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I f  the two f i rms have i dent i c a l  cos ts and the two geog raph i c  

m a rke t s  have iden t i ca l  demand chara cter i s t  i c s  , the n  a symme t r i c  

o l i gopoly equ i l  i br i um obt a in s  a s  fol l ow s  . Each f i rm sel l s  output 

t o  its regu l a r  cus tom e r s  in i t s  respe c t  i ve subma rke t  at a l i s t  

p r i  c e  p and offers  a d i s count pr i ce t o  k c u s tome r s  i n  thePd 

geograph i c  marke t in wh i ch i t s  r i v a l  is domi nant.  The equ i l  i br i um 

h as the property tha t  ne i th e r  f i rm w i s h e s  to i ncrea se i ts 

d i s count i ng act i v i t i e s  i n  i t s  r i va l  ' s  geog r aph i c  mark e t  for fear 

of be i ng mat ch e d  . At the s ame t ime , a t  equ i l i br i um  ne i ther rival 

w i s hes to match , g iven the equ i l  i br i um d i s counts ( pd , k )  offered 

b y  i t s  ( f r i nge ) comp e t i tor i n  its own s ubma rk e t .  Thu s  , our 

p re v i ou s  ana lys i s  of the stra teg i c  interact i on be twe en incumben̵ 

̶nd f r inge extends e x a c t ly .3 6  

T h e  leader/ f o l  lowe r (pe r f e c t )  equ i l  i b r i um ana ly s i s  doe s not 

e x tend so e x a c t ly for symme t r i c  ol igopol i e s  se l l  i ng two d i f f e re n­

t i  ated prod u c ts wh i c h  are perce ived as subs t i tuted by consume rs . 

Un l i ke the geog raph i c  ma rket case or the le x i cograph i c-pre f e rence 

c a s e  , demand for the two prod u c t s  i s  now con t i nuou s ly interde­

pen d en t .  F i rm l '  s l i s t-pr i ce cho i ce on product 1 a f fects  f i rm 2 ' s  

a ccommoda t i on ve r s u s  ma tch ing tradeof f i n  prod u c t  2 . As a res ul t ,  

the ch i s e l i ng dec i s i on s  on the two prod u c t s  are not separa b l e .  

I n s  tead , a conven t  i o n a l  Na sh equ i l  i br i um may be the more 

a ppropr i a te equ i l i br i um con cept , where the s tra tegy space for each 

The equ i l  i br i um va l ue s  , in terms o f  the not a t i on of sec t  i on 
I I ,  are p = p1 ( k * )  , = P2 * ,  and k = k* . Pd 
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f i rm i s  the tr i p l e  cons i st i ng of a l i st pr i ce, d i s count pri  ce , and 

d i s count quant ity . Alternat ive ly, a pr i ce leader mu st be chosen 

a rb itrari  ly or d e r ived from more bas i c  pr i n c i p l e s  not d i s cussed so 

f a r .  We now take up the i ss u e  of a fterma rk ets and the i r  

r e  l at i ons h i p  to coupon compet it i o n .  

I V. 	 TRANSFERABL E RIGHTS AN D  COUPON COMP ET IT I ON 

We ret u rn now to the incumbe nt/ f r i ng e  framewo rk . So far , we 

have 	 ass umed that the entrant rat i on s  i ts scarce output by d i s­

t r i bu t i ng (on an unspe c i  f ied nonp r i  ce bas i s )  nontra ns fe ra b l e  

r ights t o  purcha s e  its outpu t .  I n  th i s  sect i on, we analy ze the 

c a s e  	of trans f e ra b l e  rights and its natural e xtens i on- -coupon 

c ompet it i on. 

As a sta rt i ng poi nt, suppose that ( a s  i n  the uni form rat i on­

i ng case) the entrant randomly d i st r i  butes rights to its outp ut . 

H oweve r, assume now that the s e  rights are trans fe rable from one 

consume r to anothe r .  37 E a ch trans ferable  r i ght thus represents an 

opt i on to purch a s e  one unit of the entrant ' s  output at the "str ike 

38p r i ce " P 2· I f  the i ncumbent accommodates entry by choos ing 

> p2 , the rights have va l u e  to a l l  cons ume rs with re s e rvat ion P l 


p r i c e s  above P 2· 


37 
 A selle r caɓ prevent the r:ghts fro m being tran s ɏ e rred by 
m aint aining a reg1stry of rights holders and requiri;g identi:i ca­
t i on when the output 1s purcha sed. 

38 ɒhe term "str<ke pri c e" re fers to the additional amount a 
rights-hold:=; co>s?mer must pay to exe rc1 se hl s O??:=ɐ and 
purchase output ɔrom the entrant. 



The righ t s  have the gre a t e s t  va l u e  to those D(p l) cons ume rs 

wi th re servation pr:c es above the incu̷ben t's p r i ce p1, because 

w i t h ou t  a right those cons̸̹ers wou l d otherwi s e  purch ase from the 

i n c umbe n t .  In choosing a sel l e r, these con s um e r s  comp a re the 

" f u l  l pr i ce "  of the entrant's outp u t  (q + P2} to the i n c umbent' s  

p r i ce Pl' where we denote the tra n s fer p r i ce o f  righ t s  by q .  

Give n their le x i cograp h i c  pre f e re nce s f o r  t h e  i ncum be n t  ' s  prod u c t  , 

t h e s e  con s um e r s  w i  l l  demand righ t s  only if39 

(31) q < Pl - P2·  

At any q s a t  i s  fy i ng equat i on (31), all consum e r s  w i th 

s u f f i c iently h igh re s e rv a t  ion pr i ce s  pre f e r  the entrant' s  brand . 

T h u  s, the quant i ty o f  righ ts  dema nded equ a l s  D (p l ) .  I f  there i s  

e x c e s s  demand for the r igh ts  when equ at ion (3 1 )  holds { i . e .  , i f  

D[p 1J > k) , the equ i l i br i um pr i ce o f  th e k coupons mu s t  be 

i nf i n i t es ima l ly less  than the p r i ce d i f  ferent i a l  - orPl P2' 

(3 2  ) q = Pl - P2 - e ,  

where e denote s  the inf  i n  i te s  ima l .  

Not i ng for comp l e  tene s s  the log i c a l  pos s i b i l i ty o f  ' P2'Pl 

we have 

(33 ) q = ma x (0 , Pl - P2 - e )  . 

3 9 I f  q > - p2, the s e  con s umers  str i c t ly prefer thePl 
i nc umbent' s  prod u c t  . Th u s, there is no dema nd for r igh t s  to the 
entra nt's produ c t .  
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're s e rva t i on-pr i ce-rat i o n i ng 

! 

When > P2' a l l  the righ t s  to the entrant ' s  k un i ts arePl 

u l t  ima t e ly purchased by cons ume rs w i th re s e rvat ion pri ce s  no l e s s  

t h a n  Pl• The s e  h igh-res erva t i on-pr i ce cons ume r s  obta i n  the 

e nt r a nt ' s  outpu t ,  leav i ng the i ncumbent w i th a re s id u a l  demand 

g i v e n  by 

Th i s  is ident i c a l  to the i ncumbe n t  ' s  residual d ema nd i n  the 

c ase of reserva t ion-pri ce rat ion i ng d iscussed i n  Se c t ion I I  ( B )  

a bove . Th i s  resul t i s  not surprisi ng; i f  a n  a f te rma rk e t  ex ists , 

r ig h t s  are u l t ima t e ly transferred to h igh-reserva t ion-pr i ce 

cons ume rs , reg ard l e s s  of the i n i  t i a l a l loc a t  ion.  

I f  the entrant a l locates scarce trans ferable r igh ts on a 

nonp r i ce bas i s ,  tho s e  k fortunate i nd i v i d u a l s  who i ni t i al ly 

o b t a  i n  the r i gh t s  ga i n  a pro f  i t  q on each r i gh t .  I f ,  i ns tead , the 

e ntrant s e l  l s  the r i gh t s  , i t  obta i n s  add i t  i onal reve nue f rom the 

s a l e  . 4 0  By se l l i ng r ig h ts , the entra n t  a ls o  e f fectuates the 

res i d u a l  d ema nd curve for the 


i ncumbe n t .  F i na l ly , and mos t  impor t a n t ly , i f  r i g h t s  are d i s  t r i b­

u te d  separa t e ly from ou tpu t and are trans f e rable , the incumbe nt 

may choos e  to honor the r i g h t s  and serve the bearers at the s t r i k e  

p r i ce P2• We re f e r  to r i g h t s  w i th th i s  prope rty as coupons . We 

4 0  The t im i ng of this sale i s  cruc i a l. I n  order for the marke t  
for the s e  r i ghts to equilibrate as assumed, the oɎt;ut Fr:ces Pl 
and m u s t  al re a  dɍ be known when the sale occ u rs.  P2 
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ma tch i ng . 4 1 

the coupon s by serv­

se l e c t  ive 

refe= kl tne incumbent's strategy of honor i ng 

!n9 mne oeare rs at the s tr i ke pr i ce P2 a s  

- the ent rant se l_s the righ t s  to i t s  outpu t ,  i t s  opt ima l 

s tr ategy may ch ange for two rea s on s  . F i r s t ,  i t  rece ive s  

a d d  i̺iona l  revenue for eve ry un i t  sold . Se cond , i f  the i ncumbe nt 

h onors the coupon s  , the i ncumben t  ' s  opt ima l respons e  to a g i ve n  

( p 2 , k )  pa i r  may change, Th i s  , i n  turn , may a f f e c t  the entrant ' s  

opt ima l (P2' k )  cho i c e .  

I n  th i s  sect  i on , w e  analy z e  the case i n  wh i ch the entrant 

s e l l s  coupons tha t  can be honored by the i nc umben t .  Firs t ,  we 

d e r  ive the i nc umbent ' s  opt ima l respons e  func t i o n ,  g iven that the 

e n trant i s s ue s  coupons . We then der ive the entrant ' s  opt ima l 

( p 2 , Ɍ) cho i ce ,  as s um i  nq that i t  i s s ue s  cou pons .  F i n al ly ,  we 

a n a lyze the re l a t  ive prcf i tab i l  i ty of i s s u  i ng coupons .  

Not surpr i s  i ng ly , we show that the entrant earns greater 

prof i t s  from se l l i  ng t he rights to its  scarce l ow-pr i ced outpu t .  

We a l s o  show th a t  a le s̻ ef f i  c i ent entrant pre f e r s  i s s u  i ng coupons 

(wh i ch the i ncumbe nt may honor ) to se l l i ng r ig h t s  i n  another form . 

I n  add i t i on , we show that a l e s s  e f f i c  i e n t  entrant ( c 2 > cl ) 

a lways sets the s t r i ke pr i ce h ig h  enoug h to induce the incum­P2 

b e n t  to ma tch s e le c t iv ely by honor i ng the coupons .  

4 1 The entrant may prevent se l e c t  iv e  ma tch i ng i n  a number o f  
w ay s .  F i rs t ,  the entrant c a n  prevent t h e  incumbent from ident i fy­
i ng coupon hol d e r s  by kee p i ng a secret reg i s  t ry of cus tome rs 
e nt i t led to the low-p r i  ced outpu t .  Se cond , the entrant can 
repl a ce los t  ( or honore d  ) coupon s ,  thereby ma i n t a i n  i ng i ts ou tp u t  
s a l e s  at k .  We a s s ume throug hou t tha t t h e  entrant c a n  pre commi t 
i t s e l f  to l im i  t i ng i t s  ou tput of coupons to the orig i na l  k un i ts .  
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matching 

A. The Incumbent's Problem 

Up to now, we have assumed that the incum bent does not selec-

t ively match the entrant's price. If the entrant issues coupons, 

how ever, the incumbent ma y selectively match the entrant's price 

by hon oring the k coupons at the price P2 and setting a discrimi-

natory higher pri ce on sales to its remaining D(p1) - kPl 

c u s  tomers . Under this selective s tra tegy (denoted by the 

s ubscript S )  , the incum bent ma x imi zes prof i t s  as fol l ows. 

(35) 	 n15 K max (p1 - c1 ) [D(p1) - k] + (p2 - c1)k 

Pl 


Dif ferentiating with respecc to Pl' it is easy to confirm 

t hat the first-order condition is identical to that of the accom-

rnodation strategy, as given by equation {5). Hence, for any k, 

the accommodating incumbent chooses the same reg ardless ofPl 

w hether he hon ors the coupons or not. 

To derive the incumbent's optimal response function, we now 

I i Icompare its pro:its from \ ... I selective matching, {ii) accommodat-

ing, and (iii) matc hing. As long as the incumbent can earn 

profits by selling to the coupon holders, it would of course 

rather serve these custome rs. Formally, comparing equations (35) 

and (3), the incumbent earns greater profits from selectively 

:ncumbent earŤs greater ?rof:ts from selectively matching than 

if42matching than from acc o mmo d a t ing the entrant if and only 

42 :or convenience, we ťssJme that if the incumbent is 
:,j::fereɋ: between these :'o strateg:es, he honors the coɊ?ons. 



k) such that Pl(k) ' P2· 

( 3 6) 

If equation (36) is satisfied, the incumbent also compares 

(a) matching the entrant's price, selling to all consum ers at 

P l  < P2 and earn ing profits rr1M, as given by equation (2 ) ,  to (b) 

selectively matching the entrant's pri ce for coupon holders, 

charging a premium price > to non-coupon-holders and earningPl P2 

profits n1s, given by equation (3 5 ) .  43 

Note that whet her the incumbent generally matches the 

entrant's price or selec<ively matches the price (for coup on 

holders only), the incumbent serves the entrant's k potential 

customers at the strike price We denote the profits froŦP2· 

serving these k coupon- holding custo mers as rrlc' or 

{37) 

Subtracting from equations (2) and (35) , we have thatrr1c 

ITlS ;:. rr lM if and only if 

(38 ) 

Reca lling that p1(k ) maximizes IT (p 1) = (pl - cl ) [D(pl ) kɉ,-

equation (38) is satisfied for all (P2' 

We can restrict our inquiry to the regi on where Pl The> P2· 
incumbent cannot discriminate against coupon holders by charging 

< p2, because coupon holders cannot be induced to reveal theirP l 
i dentit y unless Pl > 
(IT(p} = {p - c)D(p ) ,) 

such that Plm ;:. P2 ;:. 

P2· 
we 

Pl· 

In addition, by the concavity of 
have rrlM ;:.  IT1s for all {pl(k), P2• k)

Thus, we need not consider the case of 
P 1 < P2 · 

-38-
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Figure 7 illustrates t!i-:: lp2, k) "a#rs f:-r which the 

incum bent's optimal respon s e is undercutting (C), matching IM), 

selectively matching to coupon holders (S), and accommodating (A). 

We now turn to the derivatior. of the er,tra:�j's ::>ptlmal strategy, 

given that it issues coupons. 

R 

-

A 

FIGURE i: STRATEGY REGIONS 



t 
t 

E. 	 Ɇɇe Entrant's Problem 

-: the entrant 1sswes coupons, it has two potential revenue 

sources: the sale of coupons and the s ale of output. If the 

incumbent accomodates the en trant and does not honor the coupons, 

the entrant earns revenue from both sources. If the incumbent 

sel ective ly matches by honoring the coupons, the entrant only 

e arns revenue from coupon sales. Of iuuL5c, if the i ncumben t 

matches or undercuts the entrant's price, the entrant earns no 

revenue. 

The entrant chooses the (p2 , k )  pair tha t  max imi zes i ts 

profits, taking into account the incumbent's react i on funct ions . 

If the entrant picks P2 < cl, the incum bent's bes t̲response i s  to 

i 
a ccommodate its entry. Given this accommo dation respon se, the 

ent rant ma x imi z e s its profits as follows.44 

( 39) 

s.t. g = max [0, Pl - P2 - e) 

e $ 0 

44 We set the infinite s imal e = 0 because it adds nothing to 
profits . 
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( 4 2) 

- P2 I' k 

Subs t i  t u t  i ng for q, Pl ' and e, we have 

( 4 0 )  	 n2A = ma x ( p1 [k] - c2 ) k 
P2 ,k 

D i f  f e re nt i a t i ng equat ion ( 4 0  ) and rearrang i ng the f i rs t -orde r  

cond i t i on, we have 

( 41) 

kawhere denotes the entrant's optimal capacity choice, given that 

/cho i ce 

it <sues coupons and induces an accommodation response. The 

of i s  obv i ou sly i nd e t e rmi nate as long as < c1•p2 p2 

I f  the ent ra n t  p i ck s  > c1 , the incumbent s e l e c t  ive ly P2 

m a t ches by honor i ng the coupons .  G iven that it i nduces the 

s el ec t  ive-ma t ch i ng response, the entrant se l ls no output .  Hence, 

i t  ma x im i  z e s  i t s  reve nue :rom coupon s a l e s  as follow s .  

max qkTI 25 = 

P2 ,k 

= 	 n#s. t. 	 q ma x [0 , Pl - !:'L, - e] 

Pl ( k) P l = 

)P 2 cl 

P2 < Pl 

e = 0 

s...::::sI:J·...:-:::---.s for '-:: ' ?1' a!'":ɀ e, we !"lave 

-- = max 	 . ::l ( K .( 4 3 2.S - 1 
t:- . k 

-..;_-



By inspec t  i on ,  i t  i s  clear tha t  the entrant max im i ze s  i t s  prof i ts 

by set t i ng = c1 . S u b s t i t u t i ng i nto equat ion { 4 3  } ,  we haveP2 

( 4 4  ) 	 n 2s = ma x ( p1 ( k )  - c1 ) k 
k 

D i f  ferent i a t  i ng equ a t  ion ( 4 4 )  and rearrangi ng the f i rs t-orde r  

c ond i t i on, we h ave 

( 4 5 )  

kswhere denotes the entrant ' s  opt ima l capac ity cho i ce ,  given that 

it i s s u e s  coupons and i nduces select i ve match i ng .  

Comp ar i ng equat i on s  ( 4 4  ) and ( 4 0  ) ,  i t  i s  clear that the 

e nt ra n t  pre fe r s  indu c i ng the i ncumbent to honor i t s  coupons i f  and 

o n ly i f  the entrant is the h igher cos t  produ c e r .  Stated 

f orma l ly, 

( 4 6  ) 


For a g i ven k, a l e s s  e f f  i c i e nt entrant earns a larger 

m a rg i n  ( Pl ( k )  - c1 ) on each u n i t  i f  i t  indu c e s  s e l e ct ive mat ch i ng 

t h an i f  i t  indu ce s accommodat i on .  Compar i ng equat i on s  ( 4  1 ) and 

· (  4 5  ) ,  it is easy to show th at by i ndu c i ng the i ncumbent to honor 

c oupon s, th e less  e f f i c i e nt ent rant may se l e c t  a larg e r  k, or 
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Th i s  i s  i l l u s  trated in Figu re 8. F i g u re 8 also i l l u s  trates  

the property that Pl ( k
s ) < Pl ( ka ) .  Th u s  cons umers gain  as  we l l .  

I f  the entrant prevents the incumbe nt from honor i ng i ts 

c oupons , select  ive match i n0 i s  , of cours ̭ ,  imp o s s  : = : e  , aɁɂ 

e q u a t  i ons ( 4 0 )  and ( 4 1 ) repre sent the e n ̮rant ' s  max im i  zed  prof i ts 

and opt ima l capac i ty re spe c t  ive ly . Th u s  , i t  fol low s  tha̯ ̰he les s 

e f f i c i  ent  entra nt i s  be t t e r  off  is s u i ng coupons th a t  caĿ ɑe 

h onored by the i ncumbe n t .  4 5 

4 5 Th i s  i s s u e  doe s not a r i s e  for a more e f f  1 c :  e r.? e n Ʉ Ƀ ar. >  . Ʌ >  
P 2 < c1 , the inc um b e n t  doe s not w i s h  g h  honor c o ȿ p an s  . 
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Compar i son Coupon Compe t i t ion Capac i ty 

I 
! 

We summa r i ze the resul  t s  of th i s  sec t  ion as fol l ow s .  G ive n 

t h a t  it  issue s coupons , a l e s s  e f f i c i en t  entrant max imi ze s  pro f  i t s  

by se l e c t  i ng a h igt s tr i ke pri ce ( P2 ) c 1 ) ,  wh i ch indu c e s  the 

i nc umbent to sele c t  ive ly mat ch and honor the coupons .  Conve r s e ly , 

a more e f f i c i ent coupon- i s s u  i ng entrant max im i ze s  i t s  prof i t s  by 

c hoos i n g  a low strike pr i c e  < P2 < c1 ) to i nduc e  accommodat ion by 

the i ncumben t .  

The s e  strateg i e s  also rat iona l  i ze indus try produc t i on .  I n  

e ac h  case , the k un i t s  a re produced by the lowe r cos t  f i rm. I n  

t h e  cas e  of a l e s s  e f f i c i e n t  entrant , th i s  rat ion a l i zat ion o f  

i ndu s t ry prod u c t  ion cannot occ u r  unl e s s  the entrant i ss u e s  

c oupon s .  

c .  of to Pure Lim i ta t ion 

I n  th i s  sub se c t  ion,  we comp are the e f f i c i ency propert ies �nd 

e nt rant ' s  prof i ts unde r coupon compe t i t ion and und e r  capac i ty 

l im i  t a t  ion with  re s e rva t ion pr i ce rat ion i ng .  

I n  the case of a l e s s  e f f i c i e n t  entran t  , pro f  i ts under 

coupon s ,  as g iven by equa t i on ( 43 )  , e xceed pro f i ts und e r  capa c i ty 

l im i  t a t  ion , as g i v e n  by equat ion (9 ) , for any g iv e n  leve l of 

c apac i ty .  S i nce a coupon- i s s u i ng entrant may set its pr i ce and 

c ap a c i ty at ( P2 * ,  k* ) - - the pro f  i t-ma x im i z i ng choi ce und e r  capac i ty 

l im i  t at ion-- i t s  prof i t s at i t s  sele c t ive-ma t ch i ng opt imum ( p2 ( ks ) ,  

K s ) mu s t  be at leas t  as gre a t .  Thu s  , a less  e f f ic i en t  entrant i s  

c le a r ly be tter of f whe n  i t  se l l s  cou po n s .  

- 4 4 -
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Mq, = 4> I ( k ) k + 4> ( k )  

Wh ether the le s s  e f f  i c  i e n t  entrant ' s  u se of  coupons also 

i ncreases e f  f i c i  e n cy depe nds on the re l a t i on s h i p  be twe e n  the 

marg i na l - reve n u e  curve s of the dema nd curves Ä (  k )  and Pl ( k )  . 

D i f f e re n t  i a t  i ng Ä (  k )  k and Pl ( k )  k with re s pe ct to k ,  the s e  marg i na l  

c u rve s can be wr i t t e n  as 

( 4 8  ) 


( 4 9 )  	 MP = Pl I ( k )  k + Pl ( k )  . 

For the profi t-ma x im i  z i ng ( P2 ' k )  pai r  unde r  coupon 
-

c ompe t i  t ion to resul t i n  unamb i guously larger choi ce of k by the 

e nt rant and an unamb iguously low e r  market pri c e  Pl ' i t  is 

s u f f i  c i en t  that M4> l i e eve rywhere be low MP .  Th i s  case i s  

i l  l u s  trated be low i n  F i g u re 9 .  

' 
' 

" 
' 

' ' 

' 
' ' I ' 

" · MP 
' M� 
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We now d is c u s s  the case of a more e f f  i c  ient  entrant . 

C omp a r i ng equa t i ons ( 4 0  ) and ( 9 ) ,  i t  i s  easy to show that a more 

e f  f i c ient entrant pre f e r s  sel l i ng coupons to l imi t i ng capa c i  ty and 

s et t  i ng > c 1 . A mor e  e f f i c  i ent entrant has an a lternat ive P2 

s t ra tegy as wel l  : it can und e r c u t  the incumbent and s upply the 

e n t i re market .  A more e f f  i c  i e n t  entrant w i l l  there fore only 

choos e  to i s sue coupons if its pro f  i t s  f rom coupons exceed its  

p rof i t s  from pri c i ng below the i ncumbe nt ' s  marg inal  cos t .  

Comp a r i ng i t s  max imi zed pro f i t s  under coupo n ing , g iven by equat ion 

( 4 0 )  , 	 to the max imi zed pro f i t s  f rom undercu t t i ng , the entrant 

i f4 6p re f e r s  to s e l l  coupons if and only 

Unl i ke the cas e  of a le s s  ef  f i c i e nt entrant , the i ntrod uc t i on 

o f  coupon s trateg i e s  doe s not nece s s ar i ly imp rove e f f i c i ency , even 

i n  the s imp l e  case where MÄ l i es eve rywhere be low MP .  There i s  

t yp i c a l ly some range of < for wh i c h  the entrant pre fers c2 c1 

u n d e rc u t t  i ng the i ncumbe nt to l im i  t i ng capac i ty bu t pre fers 

s e l l  i ng coupons to u nd e r cu t t  i ng . For s u ch an entrant , the abi l i ty 

t o  s e l l  coupons re s u l t s  in low e r  outpu t by the entran t  , a higher 

market pr i ce Pl ' and mor e  produc t  ion by the h igh-cos t  incumbent . 

4 6  O f  cour s e ,  in  the case whe re the entrant ' s  uncon s t ra i ned 
monopoly pri ce wou l d  under cut  the i nc umbe nt , coupons have no 
v a l u e .  
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Summa ry D .  

I n  summary , i t  i s  prof i t able for the leade r-ent rant to se l l  

r i ghts ( coupon s  ) for i ts l im i  ted capac i ty .  Furthe r ,  it  i s  i n  a 

l e ss ef f i c i ent entrant ' s  intere s t  to set the "s trike"  pr i ce h igh 

e nough that it i s  prof i t able for the incumbe nt to honor those 

c oupon s  . Th i s  leads to an equ i l i br i um whe re the entrant earns 

revenue only from the sale o f  coupons ; it sel l s  no output .  

A l  though the " s  trike pri ce "  for i ts output (when accomp a n i ed by a 

c oupon ) i s  P2 ' c onsume rs only rea l i ze the bene f i t  o f  the reduc t i on 

i n  the i ncumbent ' s  pri ce Pl ( k  ) .  The entrant obtai ns the w i nd f a l l  

prof  i t .  

S im i  l arly , coupons enable the more e f f i c  ient entrant to enter 

the ind u s  t ry wi thou t compe t i ng away all the i nd u s  try ' s  pre-entry 

p ro f i t s .  By se l l i ng the righ t s  to i ts d i s counted outpu t ,  the 

e ntrant can col le c t  a share of the prof i t s  it protects by l imi t i ng 

i ts capa c i ty . Al thoug h cons ume r s  wou l d  pre f e r  that the more 

e f f  i c  i e nt entrant und e rc u t  the i ncumbent rather than i s s u e  

coupons , coupons may res u l t  in a lowe r mark e t  pr i ce and h igher 

l e ve l  of ind u s  t ry ou tpu t than wou l d  occur under s imp l e  capac i ty 

l im i  t a t  i on . 

The sale of coupons a l s o  fac i l i  tates the rat i ona l i  z a t  i on of 

i nd u s  try prod u c t  i on .  As s tated i n  equa t i  on (4 6 )  , indepe ndent 

p ro f  i t  ma x im i z a t  ion leads the entrant to set i ts outpu t pri ce so 

t h a t  the i ncumb e n t  accep t s  coupon s and produces the k u n i t s  of 

o u tpu t only if the incumbent is the more e f  f i c i e nt prod u c e r .  Wh e n  

t h e  entrant i s  l e s s  e f  f i c i ent , th i s  re s u l t s  i n  an indus t ry cos t 
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s av i ngs of ( c 1 - c 2 ) k .  Th i s  sav i ng s  accru e s  ent i re ly to the 

e ntrant as prof i ts .  

F i na l ly , coupons repre sent a cos t-e f f e c t  ive way for a l e s s  

e f f i c i e nt ent r a n t  t o  ( a t lea s t  par t i a l ly ) overcome t h e  i nc um be nt ' s  

l e x i cograph i c  f i r s t-entrant advantag e  . I n  e f fe c t ,  the entrant 

e xtor t s  s ome of the incumbe nt ' s  prof i t s  by threate n i ng to produce 

k uni t s  unless it is boug ht o f f .  Faced with this credible threat, 

the incumbent's pr ofit-maximiz ing re sponse is to ( implicitly ) 

purchase the rig hts to this output. Whil e the market mechanism by 

which these deals are carried out is f airly compl ex in its 

d e ta i ls , i t  qu i te s impl e  i n  i t s  essence : the entrant bl ackmails 

t h e  i nc umbe nt into shar i ng i t s  prof i t s  by threateni ng to spo i l  the 

marke t .  

I n  the case of the l e s s  e f f i c  i e nt entrant ,  the sale of h igh­

p r i ce d  ( P2 > c 1 > cou po n s  not only repres e n t s  an " e f  f ic ient " cart e l  

manageme n t  tech n  ique ; i t  a l s o  h a s  bene f i t s  for cons ume r s .  

C ompared t o  a mark e t  where the les s  e f f ic i en t  entrant cannot l im i  t 

i ts capac i ty ( and thu s  wou l d  not enter )  , coupon compet i t  i on dr ives 

t h e  pr i c e  down f rom to the lowe r Pl ( k )  . As suc h  , coupons Plm 

a l l ow the entrant to approp r i  ate some of the s urplu s  generated by 

i ts entry . 
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Capa c i ty 

V .  THE GREAT AI RL I N E  COUPON WARS 

Although the capac i ty-l imi t a t  ion mode l  has not bee n  pre­

v i ou s ly forma l  i ze d  , i t  i s  part of the oral t rad i t  ion that entrants 

rema i n  sma l l  i n  orde r  to de t e r  reta l  i a t i on by the domi nant f i rm .  4 7  

T h e re i s  , howev e r ,  probably no be t t e r  i l l u s trat i on of the analys i s  

p re sented here than the recent e xp e r i ence i n  the a i r l i ne indus try . 

F i r s t ,  con s ume r demand across a i r  car r i ers appears to approx imate 

t h e  l e x i  cog r aph i c-pref e re nce a s s ump t i on .  Con s ume r s  seem re luctant 

to abandon the i ncumbent unless the entrant offers a lower price . 

( One exp l a na t  i on for th i s  is  tha t  the i ncumben t  has more f l ights 

and there fore consumers ca l l  the i ncumbent f i rs t .  ) Howeve r ,  even 

a t  a sma l l  , pr i c e  d i f ferent i a l  , the entrant mak e s  larg e  i nroads .  

I n  add i t ion , the entrant ' s  capac i ty i s  eas i ly observed by the 

i nc umbent . As our mode l  pred i c t s  , there have been nume rou s cases 

of entrants strateg i ca l ly l im i  t i ng capa c i ty . Th e re have also bee n  

s everal epi s od e s  o f  coupon compe t i t  ion.  We take u p  t h e  case of 

c ap a c i ty l im i  t a t  ions f i r s t .  

A .  Lim i  t a t  ions 

The not i on tha t  incumbe nts ( who cannot pri ce d is c r im i  nate ) 

only respond ful ly to low-pr i ce d  entrants i f  they become larqe i s  

a noncon t rove r s i a l  one i n  the a i rl i ne indu s try .  The Interna t i onal 

A i r  Transpor t As soc i at ion ( l ATA ) c a rr i ers on ly responde d  to i n­

t e rna t i onal cha r t e rs when they be came "s i gn i f i cant .  " For examp l e  , 

4 7  For examp l e  , see Schere r ( 1 ̱ 8 0  ) , pp . 2 4 8 - 4 9  . 
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capa c i ty l im i  tat i on s  were placed on Lak e r  Ai rl i ne s  and h i s  low 

pr i ce was not matched . 

TWA ' s  1 9 7 8  " Super Coach"  fare repres e nt s a part i c u l a r ly 

i nt e re s t i ng epi s od e  of capac i ty l im i t a t i on .  Dur ing th i s  early 

phase of a i r  deregu l at ion , carr i e rs needed CAB approva l for fare 

d ec re a s e s  . Bec a u se regu l a t ory standards had pre v iously favored 

p ropo s a l s  that d id not i n j u re r i va l s  , TWA provi ded the CAB { a nd 

i ts rival s )  with a det a i l e d  rat ionale for why the •supe r Coach " 

p ropo s a l  woul d  not harm comp e t i tors . An unprof i t able carrier on 

the Ch i c ago-Los Ange l e s  rou te , TWA wished to cut its coach f are i n  

c on j unct i on w i th a subs tant i a l  reduc t  ion i n  i t s  capaci ty .  TWA 

a rgued tha t  it  wou l d  imp rove i t s  capa c i ty u t i l i zat ion ( lo ad 

f ac tor ) and bec a u se i t s  capac i ty wou l d  shri nk , the demand for i t s  

c ompe t i tors ' f l  i g h t s  woul d  r i s e .  Of i t s  r i va l s  , Con t i nental 

p rot e s  ted mos t  strenuou s ly . Due to i t s  pecu l  i a r  route structure , 

Con t  inental  f e l t  that the " Super Coach " f a re woul d ,  on bal ance , 

d ivert pas s enge r s  from i t s  fl igh t s  wh i l e  TWA ' s  capacity reduct  ion 

woul d  increase the load factors for the oth e r  carr i e r s  . I n  i t s  

f i l i ng ,  Con t i ne nt a l  s tated tha t  i t  wou l d  have no cho i c e  b u t  to 

match TWA '  s fare ( and spread the d i s co u nt to M i lwauk̬e and San 

D iego too ! ) .  

Re c e n t ly , the r e  have been a numbe r of ep i sod e s  of pri c e  

m a t ch i ng tha t  v i o l a te the mode l  pre sented i n  th i s  pape r .  Dur i ng 

the winter of 1 9 8 1- 8 2  , Con t i ne n t a l  Ai r l i ne s  lowe red the pr i c e  of 

i t s "one - s top " trans con t i ne ntal serv i ce . Al though Cont i ne n t a l  had 
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only a sma l l  marke t  share , i t s  transcon t i ne ntal riva l s  ma tched the 

p r i  ce even for the i r  non s  top fl i g h t s  . Appare n t ly a soph i s t ica ted 

marke t e r ,  Con t i nental c l a  imed to be pu z zl e d  at its comp e t  i tors ' 

ove rreact i on .  A Con t i ne n t a l  spok e sman poi nted to i ts l im i  t ed 

c apac i ty and deep d i  scou n t s  to s how that re tal i a t  ion was cos t ly 

and not i n  i t s  riva l s  ' se l f - i nt e re s t .  4 8  

O f  course , a i r  car r i e rs can some t ime s select ive ly lower 

p r i ce s  to customers who migh t be of f e re d  a d i scount fare . 

Whe n  the pref erred group i s  read i ly ident i f  ied , the incumbent can 

match the entrant ' s  pri ce select ive ly and the entrant los e s  i t s  

l everag e .  For examp l e ,  the mul t i  tude  o f  "re s t r i c te d  fare s "  

o f fe red s ince the deregu l a t  i on h ave general ly bee n  matche d .  Thu s  , 

the  capac i  ty-l imi t a t  ion mode l  i s  mos t  re levant i n  case s  where the 

i nc umbe n t  i s  unable to ma tch s e l e c t  ively . 

B .  

The a i r l i ne i nd u s  t ry also prov i d e s  seve ral examp l e s  of coupon 

c ompe t i t ion . I ndeed , exp l a i n i ng tha t  compe t i t ion was the or i g i na l  

mot ivat i on for th i s  paper .  

A i r l i ne coupons were f i r s t  introduced by Un i t ed i n  May 1 9 7 9  , 

a f t e r  a long s t r i k e .  Ra ther than lowe r i nq i ts coach fares ( wh i ch 

wou l d  be matched ) ,  i t  d i s t r i bu te d  trans f e rable coupons on a l l  of 

4 8 Ba s e d  on an art i c l e  by Carole Sh i f r i n ,  
2 Fe b r u a ry 19 8 2 , p .  Cl 2 ;  

Th e Pos t  , 

- 5 1­



· 
i t s  f l i g h t s  for a short per i od .  Each trans f e r a b l e  coupon ent i t led 

t h e  beare r  to a 50 -percent d i s count on almo s t  any Un i te d  fl  i gh t .  

W i t h i n  day s  , Amer i can began to d is t r i bu te i t s  own coupons .  Each 

s ub s equently chose to accept the other ' s  coupons ;  Pan Am also 

4 9a ccepted Un i ted and Amer i can coupon s .  

An a f te rmark e t  for the cou pons deve loped almo s t  imme d i at e ly 

and con s  i de rable coupon specul a t  ion e ns ue d  . Th i s  aftermarket was 

f ar mor e  comp l  i ca t e d  tha n  the s impl e  one in our analy s is . F i rs t ,  

because the coupons had an exp irat i on date , the market had dynam i c  

e l ements . Second , carr i e rs accept i ng coupons had the opt i on of 

r e cyc l i ng them . S O  Th i rd ,  coupon val u e s  depended on the price of 

t h e  res t r i ct ive "Super Saver "  d i s count fare as well as on the 

coach fare to wh i ch they were pegge d .  

F i na l  ly , the a i r l  i ne s  d i d  not sel l the coupons d irectly . 

H oweve r ,  Un i ted ga i ned in two way s  . F i r s t ,  i t  obt a i ned mass ive 

p ub l i c i ty .  Second , dema nd by cons ume rs ( a nd trav e l  

U n i ted fl  igh t s  increased because the " f r e e "  coupons cou l d  be 

r e s o l d  . 

agent s  ) for 

4 9 Pan Am also d i s tr i bu te d  coupons but use was s uf f i c i en t ly 
r e s t r i  cted as to v i rt u a l ly e l  imi nate the i r e xch ange val u e .  

S O  I n  the mode l  of Sec t  ion IV , i t  i s  not i n  the domi nant f i rm '  s 
i nt e re s t  to recy c l e  the coupons . Th a t  woul d  s imply increa s e  the 
n umbe r of low-pr i ced un i t s  to 2k .  Howev e r ,  w i th mu l t  iple 

· 

" i  ncumbent s  , "  a l l  recyc l e d  coupons do not ret urn to the recy c l e r .  
H e nce , the i s s u e  i s  more comp l e  x .  
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The second coupon ep i s od e  involved an e leme nt of entry 


d e t e rrence as we l l  as entry accommoda t  i o n .  I n  t h e  summe r o f  1 9 8 0  , 

E s  tern Ai rl  i ne s  faced two compe t i t ive ch al le nge s .  F i r s t ,  i t  was 

a t temp t  i ng to enter the transcon t i ne n t a l  marke t .  Se cond , i t  was 

c ombat i ng the entry of New York Ai r on i t s  prof i table Ai r Shu t t l e  

rou tes ( DC-NY ; NY- Bos ton )  . Eas t e rn began t o  d i s t r i bu te coupons on 

t h e  Shu ttle tha t  were good for a 5 0 - pe rcent d i s count on i t s  

t ra ns con t i nental f l  i gh t s  . B y  i n t rodu c i ng coupons ,  Eas tern lowered 

i t s  "e f fe c t i v e "  Shu t t l e  fare becau s e  cons ume r s  coul d  sel l  or use 

t h e  coupons .  Be cause Eas t e rn had subs tant i a l  e xces s  capac i ty on 

i ts tran s con t i ne n t a l  f l i g h t s  , the d i s count may have bee n  

prof  i t able even i f  i t  had been forced t o  honor a l l  i t s  coupons . 

H owe v e r ,  Un i te d  and Ame r i can accepted the s e  coupons and Eas te rn 

s ub s eq uently c u t  back i t s  transcon t i ne ntal f l i gh t s .  

One intere s t  i ng e l eme nt o f  th i s  epi sode concerns the 

E a s te rn-New York Ai r i n t e ract ion.  Be f ore i ntrod u c  i ng coupons , 

E a s t e rn was play i ng the role of incumbe nt and New York Ai r the 

r o l e  of a sma l l  f r i ng e  entrant w i th l im i  ted capa c i ty on the 

S h u  t t l e  rou tes . Whe n  Un i te d  and Ame r i  can dec i ded to accept the 

E as t e rn coupons ,  Ea s t e rn wa s able both to decrease i ts e f f e c t  ive 

f are on the Shu t t l e  and to have the d i s count subs i d i ze d  by Un i t ed 

a nd Ame r i ca n .  I n  e f  f e c t  , one cou l d  characte r i ze the ep i s od e  a s  

E a s  tern attemp t  i ng to pred a t e  aga i n s t  New York Ai  r ,  u s i ng Un i ted 

a nd Ame r i can ' s  "deep pock e t s "  to f i nance its ad venture . 
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Was h i ng ton 

' ' 

A i r l i n e s  have also o f f e re d  coupon s w i th very low " s  t r i k e "  


p r i ce s  . We s t ern Ai r l i ne ' s  recent "Mah a l o "  fare i s  one examp l e .  A 

pas s e nger tak i ng a med i um- range ( 4 0 0  mi l e s  or more ) rou nd - t r i p  

f l i g h t  on We s t e rn and pay i ng ful  l pr i ce rece ived a coupon 

e nt i  t l  ing the holde r  to a Hawa i i  f l  igh  t for $ 10 0 .  Th i s  fare i s  

s u f f ic i en tly low tha t  we suspec t  tha t  i t  w i l l  not be ma tched . 

( However ,  we w i l l  not know for sure unt i l  the coupons exp i re on 

M ay 27 , 1 9 8 2 .  ) We do know that the Western di scount has induced 

both Un i ted and Northwest to lower the ir coach fares to Hawa i  i ,  

but the reduct i on is not enoug h to match the Western pr ice. 

A f inal  coupon epi sode concerns a § 1  pri ce- f  i x  ing  

c on s p i racy . 5 1  I n  1 9 7 7  , s i x  Maryl and real-estate-brokerage f i rms 

w e re conv i c te d  of pr i ce f i x i ng . A c l a s s - a c t  i on-s u i t  cons e n t  

ag reeme n t  req u i re d  t h e  s i x  f i rms t o  g ive e a c h  i n i u r e d  buyer a 

t ra n s  f erable coupon ent i t l i ng the bea re r  to a 1-percent 

comm i s s i on-rate d i s count on a f u ture hous e  sale. The coupons 

e xp i re on Decemb e r  3 1 ,  1 9  8 5 .  The d e f e ndants also agreed to 

operate a wh i te marke t for the coupons .  Subsequen t ly , comp e t i ng 

r e a l ty f i rms prote s ted the s e t t  leme nt be cause they f e l t  the 

d e  f e ndants wou l d  " u n f a i rly " attract extra sale s .  The cou r t  r u l e d  

t ha t  oth e r  brokers shoul d  be perm i  t te d  t o  accept the coupons .  

Almos t 1 0 0  brokers have agreed to do so.  

Th i s  sec t ion is bas e d  on an art i c le by John Burg e s s  i n  The 
Pos t  , 16 Ma rch 1 9  8 1  , p. Bl . 
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V I  . CONCLUS I ONS 

Th i s  pape r has pre s e nted a new mode l  of inc umbent/ f r i ng e  

i nt e ract i on where t h e  entrant c a n  make a b i nd i ng commi tment to 

l im i  t i t s  capac i ty .  By set t i ng a low pri ce and l im i  t i ng i t s  

c apa c i ty ,  the entrant mak e s  accommoda t ion more prof i table than 

r et a l  i a t  ion in two way s .  The capa c i ty l im i  t at ion res tr ic t s  the 

i nc umbe nt ' s  los s e s  i n  marke t  share from accommoda t  ion.  The low 

p ri ce of the entrant ' s  outpu t increases the i ncum be nt ' s  loss e s  

f rom matchi ng . Thu s ,  the entrant ' s  abi l i ty to l imi t capac i ty can 

a t  leas t part i a l  ly offset the incumbent ' s  advantage . 

The entrant can further incre as e  i t s  own pro f  i ts by coupl i ng 

t h e  capac i ty l im i  t a t i on w i th s a l e s  of the r i gh t s  ( coupon s  ) for its 

s ca rc e  output .  If  the i ncumbent has a cos t  adva ntage , th i s  leads 

t o  an i nd u s t ry equ i l i  br i um in wh i c h  the entrant se l l s  no ou tpu t  , 

only coupons ,  and a l l  ou tpu t i s  produced and sold by the 

i nc umbe nt . 

There are many que s t  ions le f t  unanswe red.  The structure of 

t h e  mod e l  is spe c i a l  and many proper t i e s  of the equ i l  i br i um rema i n  

t o  b e  ana ly ze d  . Among the more important areas for furth e r  analy­

s i s  are mu l t  ipl e entrants lead i ng to a free-e ntry equ i l  i br i um  . 

Even wi t h i n  the con t e x t  of the present mod e  l ,  we have not e xplored 

the re l a t  ive pro f i t s  nor the shares ga i ne d  by an equa l ly e f  f i c  ient  

e ntrant . I n  add i t ion , we have not ana ly z e d  i n  suf f i c i e nt de ta i l  

c on t ra c t u a l  c l a u s e s  as mee t  i ng- comp e t i t ion , bea t i  ng- comp e t  i t ion , 
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and mos t- favored-na t  ion Jrov i s  ions . 5 2  The o l i g opoly mod e  l 

c le a r ly nee d s  add i t  i ona l ·. work . 

F i n a l ly , there rema i n s  the fundame n t a l  unanswe red que s t  i on .  

I f  coupon compe t i t  ion i s  s o  prof i tabl e  , why doe s Ch ry s l e r  s e l l  

K - Cars rathe r  than coupons ?  

5 2  Many of the s e  i s s u e s  are explored in more deta i l  i n  Sa lop 
{ 1 9 8 2 ) .  
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