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ABSTRACT

In a duopoly model with homogeneous products, I show that allowing credit cards to offer
buyer price protection will have both pro-and anti-competitive effects. Because of the buyer
price protection, customers will be indifferent between purchasing an inexpensive and an
expensive product as long as the difference in price is less than the cap on the refund
allowed by the credit card. In order to obtain the entire market, a more efficient firm must
charge prices lower than the marginal cost of the more inefficient firm. This is in contrast
to the results obtained in pure Bertrand competition or when the firms themselves offer
"meet the best price" clauses. The anti-competitive effects are similar to the results obtained
when firms themselves offer "meet the best price clauses.” The anti-competitive effects
strengthen as the cost difference between the firms decreases and as the cap on the refund

allowed by the credit card increases.



I. Introduction

It is well known in the industrial organization literature that allowing firms to
offer "most-favored customer" or "meet the best price" clauses may be a facilitating

1 With Bertrand or

practice that allows firms to charge a higher than competitive price.
price competition in the absence of a "meet the best price" clause, even with only two
firms in the market, the equilibrium price is the competitive price. If firms charge a
higher than competitive price, there is an incentive to undercut each other. Only when
profits are driven to zero is there no incentive for undercutting.

If there are symmetric firms offering "meet the best price" clauses, then they may
be able to sustain higher prices. Firms have no incentive to reduce their price since
lowering their price will not generate any more customers. If firms have asymmetric
costs, even 1if they are allowed to offer "meet the best price” clauses, there will be no
incentive to do so if one firm is substantially more inefficient than the other firm. In this
case, only the efficient firm will remain in the market, although it will charge its
monopoly price. If the inefficient firm is not "too" inefficient, then the clause allows
firms to charge higher than Bertrand prices.

In this paper, I explore the effects of credit cards offering similar price

guarantees. Recently, Citibank MasterCard has started offering to refund the difference

The "most favored customer" clauses facilitate a higher than competitive
price by discouraging discounts. If one customer is offered a lower price,
then the firm must offer all customers the lower price. By removing the
incentive to discount, higher prices are sustained in the market. See
Cooper(1986) or Salop(l986) for the results on "most favored customer"
clauses.



in price if a customer purchases the good with their credit card and then sees it
advertised for less later on. There are equilibria to this game only if there is a ceiling
or cap on the amount that credit cards will refund to customers. I find that allowing
credit cards to offer this price protection will have both pro- and anti-competitive effects.
The equilibrium price offered by the firms will depend not only on the degree of
inefficiency of the firms but also on the amount that the credit card company will refund.
If the cap is in an "intermediate" range and the marginal cost of the inefficient firm is
not too small, then the efficient firm will choose its price so that the inefficient firm will
not enter the market. The price that the efficient firm charges in order to discourage
entry is less than the inefficient firm’s marginal cost. When the firms offer “meet the
best price" clauses, the lowest price seen in the market is the marginal cost of the
inefficient firm.2 If the cap is sufficiently large, regardless of the value of the marginal
cost of the inefficient firm, then both firms will remain in the market. This is in contrast
to the result when the firms alone offer a "meet the best price" clause. If the firms
themselves are offering a "meet the best price" clause, then an inefficient firm with very
high marginal costs will not enter the market.

The paper is divided into the following three sections: Section II specifies the
Bertrand equilibria dependent on the marginal cost of the more inefficient firm. In
Section III, I consider the equilibria that arise when firms offer "meet the best price"

clauses. In Section IV, the effect of a third-party, such as a credit card vendor, offering a

2However, Belton(1987) shows that firms offering heterogeneous products
may charge less than Bertrand prices when they offer a "meet the best price"
clause.
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lowest price guarantee is explored. Finally, the conclusion and extensions are considered

in Section V.

II. Bertrand Competition

Consider two firms producing a homogeneous good in the market, with a market
demand curve of Q =a -bP. If P; < Pj then Q; = a - bP,, if P, = Pj then Qj = [a -
bP;]/2 and if P; > P, then Q; =0 fori,j = E,Iand i # j. The two firms have
asymmetric costs, an efficient one (firm E) with zero costs, and an inefficient firm (firm
I) with total cost cQ; (there are no fixed costs). The firm with the lower price gets the
entire market and if they tie they split the market. I assume that all consumers are
perfectly informed about prices.

If firms engage in Bertrand competition, one of two results will be obtained. If
the inefficient firm is "very"inefficient, i.e. if the marginal cost of the inefficient firm is
greater than the monopoly price of the efficient firm, than the efficient firm will charge
its monopoly price, the inefficient firm will charge a price equal to its marginal cost and
the efficient firm will capture the entire market. The inefficient firm has no incentive to
lower its price since it will make a negative profit at prices lower than its marginal cost.
The efficient firm has no incentive to raise or lower its price; it is the only firm in the
market so the best it can do is charge the monopoly price.

If the inefficient firm is not very inefficient, i.e. if its marginal cost is less than the

monopoly price of the efficient firm, then the efficient firm will charge a price slightly
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less than the marginal cost of the inefficient firm, the inefficient firm will again charge a
price of ¢, and again the efficient firm will service the entire market. In the limit the
price the efficient firm charges is the marginal cost of the second firm. Note that the
monopoly price for the efficient firm is a/(2b). In summary, with Bertrand competition

the results are as follows:

TABLE 1: EQUILIBRIUM PRICE, QUANTITY AND PROFITS UNDER

BERTRAND COMPETITION

¢ >a/(2b) Pg = a/(2b); Qg =a/2; |Ig = a%/(4b);
P =c Q =0 I, = 0

¢ =< a/(2b) Pp=cPi=c |Qg =abe; | =acbc’
Q =0 I =0

III. Bertrand Competition with "Meet the Best Price"” Clauses

If firms are allowed to offer a "meet the best price" clause, then again I obtain
different results depending on the how large the marginal cost for the inefficient firm is.
We can imagine this as a two-stage game, in the first stage, firms choose whether or not

they will have the policy to "meet the best price” and in the second stage they choose



prices. Let o; = (x;, P,) denote the strategies of firm i = LLE where x; = 0 if firm i
offers a "meet the best price” clause and x; = N otherwise. For the game tree, see
Figure 1.

If both firms offer a "meet the best price" clause, then the demand facing each
firm is given by the equation Q, = [a - b{min(Pg,P|)}}/2 for i = E,I. If only one firm
offers the clause then for that firm Q, = [a - ij]/2 ifP, = Pj and Q; = a - bP,
if P, < Pj. The equilibria of this game depend on the degree of inefficiency of the lesser
firm. To specify the equilibria of this game, we let o = (og; o)) = ((Xg, Pg); X}, Pp)
denote the strategies where the semicolon separates the strategies of the two firms. The
first strategy in the set refers to the efficient firm. The second refers to the inefficient
firm. An equilibrium in this game will be defined as a strategy o; 3 Vi, Vo,

IT.(0;*, oj*) > IL(o;, oj*) where Il = PgQg and II; = P;Q; - Cq; where Q; is defined as

above and P; = P, if x, = Nor if x;, = O and Pist;Pi=Pjifxi=Oand Pi>Pj.

The following proposition shows the conditions under which allowing firms to
offer "meet the best price” clauses yields the same equilibrium as ordinary Bertrand

competition.

Prop.l: If ¢ > 2, then there are two sub-game perfect Nash equilibria:

2b
a . a .
((0,—2—5).(N,C)) and ((N, 'TE)’(N’ c)).

If the inefficient firm’s marginal cost exceeds the monopoly price of the efficient firm,

then the inefficient firm will choose not to offer a "meet the best price" clause; the
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efficient firm will be indifferent between offering and not offering to meet the best price.
Py is equal to its monopoly price, Pj is equal to its marginal cost and the efficient firm
grabs the entire market. Neither firm has any incentive to deviate from this strategy.
The inefficient firm will not meet the price of the efficient firm since this will generate
negative profits. The efficient firm charges its monopoly price and therefore does the
best it possibly can.

Proposition 2 shows conditions under which firms are able to charge higher than

Bertrand prices. 3

Prop.2: If ¢ < 2_(; - a)l/;f’ then a sub-game perfect Nash Equilibrium is

a.. a
(0, 2_b)’ (0, 2%

b))-

If the second firm is not very inefficient, then it will offer a "meet the best price"
clause only if the price offered by the efficient firm is so high that the inefficient firm’s
profit is non-negative. The efficient firm will offer the clause only if the profit that it
gets from splitting the market is greater than the profit it can obtain alone by charging a
price slightly below the inefficient firm’s marginal cost. The efficient firm can guarantee
itself a profit of ac - be? so it is willing to offer a "meet the best price clause” if
P[(a-bP)/2] = (a-bc)c. Note that since the right hand side of that inequality does not

depend on P and the lefthand side is equal to 1/2 times the monopoly profit, the

*Any strategy combination of the for ((0,Pg);(0,a/(2b)) for Pz = a/(2b)
or ((0,a/(2b));(0,P;)) for P; = a/(2b) will be a sub—game perfect Nash
equilibrium.



equilibrium price that the efficient firm will charge if it offers a "meet the best price"
clause is the monopoly price. The profit that the efficient firm gets when it splits the
market with the inefficient firm at the monopoly price is greater than the profit that the

efficient can guarantee itself by driving the inefficient firm out of the market if

2b 4b

2
a8_bzc(a—bc)=Ce I:O, a _ a‘/2_j|

Proposition 3 details the values of the marginal cost of the inefficient firm that
lead to equilibrium prices equal to Bertrand prices. However, the prices here are below

the prices in Proposition 1.

Prop. 3. If

v

2_(; czz_ab—%,thenPE=candP,=c.

Ifa/2b = ¢ = a/(2b) - a(2)'5/(4b), then the efficient firm will choose a price
slightly less than the marginal cost of the inefficient firm (in the limit this price is equal
to c), the inefficient firm chooses a price equal to its marginal cost. The efficient firm
does better if it retains the entire market if a/2b > ¢ = a/(2b) - a(2)'5/(4b), and
therefore will set a price so as to force the inefficient firm to stay out of the market.
The inefficient firm does not choose to offer a "meet the best price" clause, and the
efficient firm is indifferent between offering and not offering the clause. In summary,

the results from Bertrand competition where "meet the best price” clauses are allowed



are as follows:

TABLE 2: BERTRAND COMPETITION WITH "MEET THE BEST PRICE"

CLAUSES:
¢ > a/(2b) Pg = a/(2b); Qg =a2; Q =0 |1 = a%(4b);
a/(2b) = ¢ = Pe=¢;Pp=c |[Qg =a-bc;Q; =0 HE=ac-bc2;
a/(2b)-a(2)>/(4b) I, =0

c <a/(2b) - Pg = a/(2b); Qp =Q = a4 I = a%/(8b);
a(2)/(4b) P, = a/(2b) I, = a%/(8b)-ac/4




IV. Credit Cards and "Meet the Best Price" Clause

I consider a scenario where the efficient firm picks its price first and then the
inefficient firm acts as a Stackelberg follower. In other words, prices are chosen
sequentially rather than simultaneously. If prices are chosen simultaneously, there will
not be a pure strategy equilibrium in prices. The credit card vendor refunds the
difference between the lowest price and the highest price up to an exogenously set cap
on the refund amount. Therefore, consumers are indifferent between purchasing from
firm E at Pg and purchasing from firm I at a price of Pg + cap. The results can be

divided into five cases which depend on the marginal cost of the inefficient firm.

Case 1: ¢ = a/(2b)

If the inefficient firm has marginal cost greater than the monopoly price of the
efficient firm, then there are three results that can be obtained depending on the cap
that the credit card vendor places on the refund allowed to consumers. If the cap is very
small, i.e.1f cap < ¢ - a/(2b), then the efficient firm will charge its monopoly price. The
inefficient firm will charge its marginal cost. All consumers will purchase from the
efficient firm since ¢ - cap > a/(2b), or the actual price if a consumer purchases from
the inefficient firm is greater than the price if the consumer purchases from the efficient
firm.

If the cap is very large (but not infinite), then the efficient firm will be forced to

split the market and will therefore charge its monopoly price while the inefficient firm
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charges a price of a/(2b) + cap. There is no incentive for either firm to deviate from
these prices. Even at P = 0, the inefficient firm charges P; = cap > ¢ and makes a
profit.

The efficient firm will lower its price so as to obtain the entire market only if the
profit it gets with the whole market at this lower price is greater than the profit it
obtains by splitting the market. If the efficient firm splits the market it will charge its
monopoly price of a/(2b) and will therefore generate profits of a%/(8b). Therefore, the
efficient firm will limit price the inefficient firm out of the market only if the profit it
gets by supplying the whole market is greater than the profit by splitting the market.
This means that the efficient firm is looking for a price, Pg, such that Pg(a - bPp) =
a2/(8b). Therefore, the efficient firm will "limit price" the second firm out of the market
only if the price that it must charge to get the entire market is above a/(2b) -
a(2)/(4b).

The inefficient firm will not enter the market if its profits are less than zero. In
other words, if II; = (Pg + cap)[(a - bPE)/2] - c[(a - bPE)/2] < 0O, then the inefficient
firm will not enter the market (or will enter the market but not get any customers). But
I <Oif (Pg + cap - ¢)[(a - bPE)/2] <Oorif Py + cap - ¢ < 0. Therefore the zero
profit condition for the inefficient firm is cap = ¢ - Pg. The inefficient firm will make
negative profits if cap < ¢ - Pg. See Figure 2.

This generates three areas of credit card caps. In Area I (again see Figure 2), cap
<c-a/(2b). The efficient firm will charge its monopoly price Py = a/(2b). Since the

profits of the inefficient firm are negative at P; = a/(Zb) + cap, the inefficient firm
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charges its marginal cost ¢ but gets no customers. In Area II, cap = ¢ - a/(2b) but cap
< ¢- [a/(2b) - a(2)'5/(4b)]. In this region the efficient firm will limit price the inefficient
firm out. This is because the profit that the efficient firm obtains when it splits the
market is less than the profit it obtains when it charges the highest effective limit price.
This limit price is epsilon less than the price that would give the inefficient firm zero
profits. Since the zero profit condition for the inefficient firm is cap = ¢ - Pg, the
efficient firm charges a price of P = ¢ - cap - e (as e goes to zero, P = ¢ - cap). The
inefficient firm charges P; = c and the efficient firm gets the entire market.

Note that the price that customers face in this situation is less than both the
Bertrand price and the price that appeared when the firms alone offered "meet the best
price" clauses. With homogeneous goods, the efficient firm never charges less than the
marginal cost of the inefficient firm to get the entire market, even when one or both of
the firms is offering a "meet the best price" clause. Here, the efficient firm needs to
charge less than the marginal cost of the inefficient firm in order to guarantee itself the
entire market. The credit card vendor is not paying out anything since customers are
only purchasing from the efficient firm. The presence of the credit card vendor is
enough to generate prices below Bertrand equilibrium prices.

Finally, in Area III of Figure 2, both firms are in the market. The efficient firm
would prefer to split the market since the price that it would have to charge to ensure
itself the entire market is so low that its profits are greater by charging the monopoly
price and splitting the market with the inefficient firm. In this case, Py = a/(2b) and P;

= a/(2b) + cap. Note that if cap > bcz/(a-bc), then the efficient firm would prefer to
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be a Stackelberg follower and charge the inefficient firm’s monopoly price plus the cap.
However, Pg = a/(2b) + ¢/2 + cap, Py = a/(2b) + ¢/2 cannot be an equilibrium if the
efficient firm must pick its price first. This is because the inefficient firm would prefer to

pick a price slightly less than its monopoly price and get the entire market.

The results of a credit card vendor offering a "meet the best price" clause when ¢ >

a/(2b) can be summarized in the following proposition.

a
Prop. 4: If ¢ > — then
p. 4. If 25

a a2 a a
a lfcap 2 ¢ - | — - , then P. = — and P, = — + cap.
[ cap |:2b 4b} T 175 TP

2b 4b

a
c.If cap < c¢ -
If cap 5

b. If ¢ - |:_a__ aJ(_2):| > cap >c—2_ab,then Pg =c¢ - cap and Py = c.

, then Pp = _2% and P; = c.

Case 2: a/(Zb) >c > ¢

If ¢ <a/(2b), then the line cap = c - P shifts inward until Area I disappears. So
if the cap is sufficiently small (cap < ¢ - a/(2b) + a(2)'5/(4b)), the efficient firm will
limit price the inefficient firm out of the market (this corresponds to Area II in Figure
3). Ifcap >c-a/(2b) + a(2)'5/(4b) the efficient firm would prefer to split the market
at its monopoly price corresponding to Area III in Figure 3. In Case 2 we must consider

whether the inefficient firm will choose a price of Py = a/(2b) + cap or will undercut
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the efficient firm by charging P; = a/(2b) - cap - e and get the entire market. We did

not have to consider this additional constraint in Case 1 since the marginal cost of the
inefficient firm in Case 1 is less than a/(2b) and the inefficient firm would make

negative profits by undercutting the efficient firm. This constraint for the inefficient firm
is that its profit from charging Py + cap and splitting the market must be greater than or

equal to its profit from charging Pg - cap and obtaining the entire market.

1, (splitting market) = 11, (whole market) =

a—bPE

5 (P +cap - ¢)| =la - b(Pg - cap)|(Pg - cap - ¢)

This relationship can be rewritten as follows:

(@ - bPR)(Pg - ¢) + (a - bPp)cap =
2@ - bPR)(Pg - ¢) - 2a - bPg)cap + 2bcap(Pg - ¢) - 2bcap2 =

(@ - bPR)(Pg - ¢) - 3(a - bPg)cap + 2bcap(Pg - c) - 2bcap2$O

When this constraint is graphed it generates two areas. See Figure 4. We can restrict

attention to the area above the upper hyperbola since the lower area corresponds to
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negative values of the credit card cap.4

If ¢ is sufficiently large, then at cap = ¢ - a/(2b) + a(2)'5/(4b) the constraint
given in the equation above is less than or equal to zero at P = a/(2b). This means
that the inefficient firm will not choose to undercut the efficient firm when the efficient
firm chooses to switch from limit pricing the inefficient firm out of the market to
splitting the market with the inefficient firm. In fact we can solve explicitly for a lower
bound of ¢ so that at ¢ the profit difference given by the above equation is equal to zero.
If this profit difference is monotonically decreasing in ¢ evaluated at
cap =c-a/(2b) + a(2)'5/(4b), then we know that for ¢ > ¢, the inefficient firm will not
undercut the efficient firm when it charges P = a/(2b). The exact functional form of ¢
is a complicated function of the choke price (a/b).> The value of c is real only if the
choke price (a/b) is between .393 and 302.487. Also, it is an increasing function of a/b.

See Table 1 for some calculated values of c. In Figure 6,1 have included the constraint

“In Figure 5 I have graphed the constraint that the profit for the
inefficient firm is greater when it splits the market than when it undercuts
the whole market for a = 1, b= 50. 1In this case, the lower hyperbola cuts the
price axis. However, this does not mean that for a cap of zero, the efficient
firm can charge a price greater than zero. If the efficient firm charges a
high price, the profits for the inefficient firm may be the higher if the
inefficient firm charges a price of Py + cap and splits the market rather than
charging a price of Py — cap and getting the entire market. However, the
inefficient firm need not charge a price as high as Py — cap; instead it may
charge a much lower price. Again, we need only look at the area defined by
the upper hyperbola.

5The exact functional form of c is as follows:
c = —F/48 - (~F2/2304 + G/48b)/{(H + I-2)/J)) /3 + ((H + 1:3)/3)/®
where F = 16 — 16a/b + 8(2)’a/b, G = 4a(2) 3 + 6a/b-4a(2) 3/b,
H = -1/27 - 5a3/(432b%) + 7(2)-°a%/(864b%) + a?/(16b%) — (2)-3a%/(288b?)
+ a/(9b) — a(2)3/(72b), I = (14 — 10(2)-®)a’ - (119 - 114(2)-3)a*b
+ (472 ~ 168(2)-°)a’b? — (144 — 32(2)-%)a?b®, and J = 48(6)-°b2-5.
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on the inefficient firm. Figure 6 uses the demand function Q =1-P whenc =¢ =
.25866. Notice that at cap = ¢ - a/(2b) + a(2)'5/(4b) and P = a/(2b) that the profit
difference for the inefficient firm is equal to zero. In other words, the inefficient firm is
indifferent between splitting the market or undercutting the efficient firm when the
efficient firm charges its monopoly price and the cap = ¢ - a/(2b) + a(2)'5/(4b). In the

Appendix I show that this profit difference is monotonically decreasing in c.

Case 3: ¢ >c = a/(2b) - a(2)">/(4b)

If the cap is small then the efficient firm will choose to limit price the inefficient
firm out of the market. This corresponds to Area II in Figure 7 for
cap < ¢ - (a/(2b) + a(2)'5/(4b). If the cap is sufficiently large, then the two firms will
share the market with the efficient firm choosing Pp= a/(2b) and the inefficient firm
choosing P; = a/(2b) + cap. This corresponds to Area III in Figure 7. There is also an
intermediate range in the cap where the efficient firm will either limit price the
inefficient firm out of the market or will choose to split the market with the inefficient
firm at a price that makes the inefficient firm indifferent between splitting the market
and undercutting the efficient firm. This corresponds to Area IV in Figure 7. For low
values of the cap in Area IV, the efficient firm will choose to limit price the inefficient
firm out of the market. As the cap increases, the profit from limit pricing decreases and
the profit from splitting the market increases. Since the limit pricing profit is
monotonically decreasing and the profit from splitting the market is monotonically

increasing, we know that there is a unique cap* (dependent on a/b and c¢) at which the
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efficient firm will switch from limit pricing to splitting the market. In either case, the
inefficient firm is choosing its price P; = Py + cap but is not getting any customers until

the cap > cap*.

Case 4: a/(2b) - a(2)/(4b) >c¢ >0

Case 4 differs from Case 3 in that there is no region where the efficient firm
definitely prefers to limit price the inefficient firm out. If the cap is very small (cap <
¢), the efficient firm will compare the profit from limit pricing to the profit from splitting
the market. This corresponds to Area IV in Figure 8. For small values of the cap, limit
pricing is the preferred strategy for the efficient firm. As in Case 3, there is a unique
cap* where the efficient firm will prefer to split the market rather than limit price the
inefficient firm out.

For cap = c, the efficient firm will split the market with the inefficient firm
choosing a price to make the inefficient firm indifferent between splitting the market and
undercutting the efficient firm. This corresponds to Area V in Figure 8.6

The efficient firm will never choose to price higher than its monopoly price even
when it splits the market with the inefficient firm. Therefore for sufficiently high values
of the cap, P = a/(2b) and P; = a/(2b) + cap. This corresponds to Area III in Figure

8.

®There may be an area corresponding to Area V in Case 3 also depending on
c and a/b.
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Case 5: ¢ =0

If the inefficient firm has marginal costs of zero then the efficient firm can never
guarantee itself the entire market no matter what price it charges. In this case the
efficient firm must charge a price, Pg, so that the inefficient firm’s profit from splitting
the market is greater than or equal to the profit it gets by undercutting the efficient firm
and getting the entire market. If the inefficient firm charges P; = P + cap, then the
two firms will split the market and the inefficient firm’s profit will be
I} = [(a - bPR))/2 * (Pg + cap). If it undercuts the efficient firm, it will charge Py =
Pg - cap - € (in the limit, this is equal to Py - cap) and the inefficient firm will service
the entire market. In this case, the inefficient firm’s profit will be
I} = [(a - b(Pg - cap)](Pg - cap). Therefore, the efficient firm cannot always guarantee
itself half the market if it charges its monopoly price. The efficient firm must charge a
price lower than its monopoly price if the cap is too low. This is because if the cap is
too low, the inefficient firm would prefer to undercut the efficient firm and get the entire
market rather than charge the higher price and split the market with the efficient firm.
The condition that the profit for the inefficient firm is greater when it splits the market

than when it undercuts and gets the entire market is given below:

I (splitting market)y = TI{whole market) =

a_bPE

5 (Pg +cap)| = [a - b(Pg - cap)l(Pg - cap)
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This relationship can be rewritten as follows:

(@ - bPR)Pg - 3(a - bPpcap + 2bcapPy - 2bcap? < 0 =

(Pg - 3cap)(@a - bPg) - 2bcap(cap - Pp) < 0

Notice from the above expression that a sufficient condition for the inefficient firm to
prefer to charge Pg + cap is that cap > Pr. In other words, if the cap is higher than the
efficient firm’s monopoly price, then the efficient firm will charge its monopoly price and
the two firms will split the market. However, cap > P is not a necessary condition for
the inefficient firm to prefer to split the market. In Figure 9 I have graphed the
conditions given above for the example a = 1,b = 1. This graph tells us the

relationship between the cap and the price the efficient firm can charge. If the cap is
low, then the efficient firm will charge a price so that the inefficient firm is indifferent
between charging a high price and splitting the market with the efficient firm or charging
a lower price and getting the whole market. This corresponds to Area V on Figure 9. If
cap = a/(4b) then Pp = a/(2b). If cap < a/(4b), then Py = a/2b - 2.5cap - [(-a/b -
SCap)2 -4cap(3a/b + 2cap)]'5/2. In either case, Py = P + cap.

Notice that with a credit card vendor, even if ¢ > a/(2b) both firms can remain in
the market if the credit card cap is sufficiently high. This is contrast to the result
obtained when the firms alone offer a "meet the best price" clause. If only firms can
offer a "meet the best price" clause, then both firms remain in the market only if ¢ <

a/(2b) - ab(2)”.
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IV. Conclusion and Extensions

I have derived an equilibrium where when a third-party, such as a credit card
vendor, is allowed to offer a buyer price protection by giving refunds, there are both pro-
and anti-competitive effects. The pro-competitive results come from the fact that with
homogeneous products, the efficient firm will never have to charge a price below the
marginal cost of the inefficient firm in order to keep the inefficient firm out of the
market. If a credit card vendor is making up the difference in price to consumers, then
the efficient firm must charge a price less than the marginal cost of the inefficient firm in
order to keep the entire market. The anti-competitive results follow because an
inefficient firm can remain in the market even when the inefficient firm has marginal
cost greater than the monopoly price of the efficient firm. In this case, even though the
number of competitors increased, the amount of competition decreased with the
introduction of this clause by the credit card companies. I am currently working on two
extensions of the above model. First, I am looking at the effects of the decreased
competition on the amount of research and development engaged in this market. The
second extension I am working on is to include the role of advertising in the model. In
reality, consumers are not completely informed about prices in the market. To gain
consumers, firms must advertise their prices. However, by advertising their prices,
consumers become indifferent between which firm they purchase from since the
difference between the advertised price and the actual price paid by consumers is

refunded by the credit card.



20

It is important to understand why credit cards offer services such as the buyer
protection discussed in this paper. Credit card interest rates seem to be sticky downward
relative to the cost of funds.” When prices are sticky downward, firms compete on
other dimensions (as evidenced by the airline industry before deregulation). Credit card
vendors may be unwilling to compete on interest rates because of moral hazard and
adverse selection problems. Therefore, non-price competition such as buyer price

protection may become more prevalent in the market.

’See Ausubel(1991).
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FIGURE 3
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Table 1

a/b a/(2b) c c-a/(2b)+a(2)-3/(4b)
05 | 025 0.13022 0.07322
1 0.5 0.25866 0.14645
2 1 0.51084 0.29289

25 12.5 5.5801 3.6612

50 25 10.5185 7.3223

100 50 19.793 14.645
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APPENDIX

Proof of Proposition 1:

Suppose Pp* = a/(2b). Then it is a dominant strategy for I to choose x; = N
since 0 = II}((xg,a/(2b));(N,Pp) > II((xg,a/(2b),(O,Pp)) < 0. Also,
0 = Ij((xg,a/(2b));(N,¢)) > II((xg,a/(2b);(O,Pp)) <O VP
Therefore, (x*,P;*) = (N,¢).

Suppose (x;*,P/*) = (N,¢). For any P < ¢, HE((xE,PE) (N,c)) = Pg(a-bPp).
Pg(a-bPg) is maximized at Pg = a/(2b) yielding Il = a 2/(ab). If Py < c then
IE((N,PE);(N,c)) =0 and HE((O Pp);(N,c)) = c(a-bc)/2.

Since ¢ > a/(2b) then a /(4b) > c(a-bc)/2.  Therefore (xg*,Pp*)=
{(0,a/(2b),(N,a/(2b))}.

Proof of Proposition 2:

Suppose (xg*,Pg*) = (0,a/(2b)).
Claim: (x;*,Py*) = (0O,a/(2b)).
I1;((0,a/(2b));(0,a/(2b)) = II}((0,a/(2b));(O,Py)) VP; since
I1((0,a/(2b));(0,a/(2b)) > II;((0,a/(2b));(O,Py)) for P; < a/(2b) and
I1;((0,a/(2b));(0,a/(2b)) = II;((O,a/(2b));(O,Py)) for P; = a/(2b).

Also, II;((0,a/(2b));(N,a/(2b)) = II;((0,a/(2b));(N,Pp) VP; since
I1;((0,a/(2b));(N,a/(2b)) = II}((O,a/(2b));(N,Py)) for P; < a/(2b) since dII}/dP; = 0
for P; < a/(2b) + ¢/2 and

I1;((0,a/(2b));(0,a/(2b)) > I}((0,a/(2b));(O,P)) =0 for P; > a/(2b).

Finally, IT;((0,a/(2b));(0,a/(2b)) = T;((O,a/(2b));(N,a/(2b)).  Therefore,
I((0,a/(2b));(0,2/(2b)) = II;((0,a/(2b));(N,Pp)  vPp.

Suppose (x;*,P*) = (O,a/(2b).
Claim: (xg*,Pg*) = (0,a/(2b).

If Py > c then

IIE((O Pr);(0,a/(2b)) = Pg(a-bPp)/2 < a2/(8b) if Pp < a/(2b)

2E((O ,Pp);(0,a/(2b)) = PE(a bPr)/2 which is maximized at Pg = a/(2b) yielding
/(8b) if Py = a/(2b).

IE((N,Pg); (O a/(2b)) = 0if Py > a/(2b)

IE((N,PR);(0,a/(2b)) = Pg(a- bPE)/2 < a® /(8b) if Pg < a/(2b)
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If Pg < c, then

II((O,Pp);(0,a/(2b)) = PE(a bPp)/2 < az/(8b) forall Pp <c
(since ¢ < a/(2b) - a2) /4b)

Since a%/(8b) = Pg(a-bPp)/2, (xg*,Pg*) = (0,a/(2b)).

Show that the profit difference for the inefficient firm between splitting the market and
undercutting the efﬁc1ent firm is monotonically decreasing in ¢ evaluated at
cap = ¢ - a/(2b) + a(2) /(4b)

PD = Profit Difference = (a - bPg)(Pg -¢) - 3(a - bPg)cap + 2bcap(Pg - ¢) - 2bccap2
dPD/dc = -(a - bPE) 3(a - bPg) dcap/dc + 2bPg dcap/dc - 2bcap - 2bc dcap/dc
-2b cap - 4bc cap dcap/dc

= -(@ - bPg) - 3(a - bP) + 2bPg - 2b(c - a/2b + a(2) 5/(4b)) - 2be
- 2b(c - a/(2b) + a(2)"/(4b))% - dbc(c - a/(2b) + a(2)2/(4b))

Evaluating dPD/dc at P = a/(2b) yields:
dPD/dc = -a/2 - 3a/2 + a - 2b(c - a/(2b) + a2)/@b)(1 + (c - a/(2b) + a(2)”/(4b))
-2bc <0



33

References:

Ausubel, Lawrence M.(1991), "The Failure of Competition in the Credit Card Market,"
American Economics Review, Vol. 81, No. 1, pp. 50-81.

Belton, Terrence M.(1987), "A Model of Duopoly and Meeting or Beating Competition,”
International Journal of Industrial Organization, No. 5, pp. 399 - 417.

Cooper, Thomas E.(1986), "Most-Favored-Customer Pricing and Tacit Collusion," Rand
Journal of Economics, Vol. 13, No. 3, pp. 377-388.

Holt, Charles A. and David T. Scheffman(1987), "Facilitating Practices: The
Effects of Advance Notice and Best-Price Policies,"” Rand Journal of
Economics, Vol. 18, No. 2, pp. 187-197.

Milgrom, Paul and John Roberts(1982), "Limit Pricing and Entry Under Incomplete
Information: An Equilibrium Analysis," Econometrica, Vol. 50, pp. 443-460.

Milgrom, Paul and John Roberts(1982), "Predation, Reputation and Entry," Journal of
Economic Theory, Vol. 27, pp. 280-312.

Pozdena, Randall J.(1991), "Solving the Mystery of High Credit Card Rates," Federal
Reserve Bank of San Francisco Weekly Letter, No. 91-42.

Salop, Steven C.(1986), "Practices that (Credibly) Facilitate Oligopoly Co-ordination,” in
New Developments in the Analysis of Market Structure edited by Joseph E. Stiglitz and
G. Frank Mathewson, pp. 265-290.




