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This comment pertains to question 10.c (i.e., “Unilateral effects in markets with auctions
or negotiations”) in “Horizontal Merger Guidelines: Questions for Public Comment,”
FTC and DOJ, September 22, 2009. It suggests that revisions in that area could lead to a
more accurate merger review process.
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Introduction and summary

Farrell and Shapiro (2008) have proposed a test – called the Upward Pricing Pressure
(“UPP”) test – to evaluate potential unilateral effects of horizontal mergers.2 The UPP
test is based on the Bertrand model of price competition with differentiated products.3
Accordingly, the UPP test can be applied to mergers in industries where suppliers post
prices and customers choose which supplier(s) to buy from based on the posted prices.4
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For example, many retail industries fit this description relatively well.

This comment shows that the UPP test – suitably reinterpreted and properly implemented
– can be applied usefully also in industries where suppliers set prices through bidding
competition.5

When bidding competition resembles a “sealed-bid auction,” the UPP test can be
implemented using the formula of Farrell and Shapiro (2008) provided that one uses a
definition of “diversion ratio” that is different from that used in the context of Bertrand
industries.6 Specifically, the Farrell-Shapiro formula still applies if one uses the
“winning probability diversion ratio” instead of the “quantity diversion ratio.”7 In
practice, however, this might not be a significant difference. In many cases, the winning
probability diversion ratio is estimated across a number of bidding competitions by
comparing total gains and losses in terms of customers or accounts, not in terms of the
bidders’ probabilities of winning a given single account.

When bidding competition resembles an “open-bid auction,” the UPP test can be
approximated using the formula of Farrell and Shapiro (2008) and a “diversion ratio”
based on market shares. Specifically, that “diversion ratio” is the market share of the
merging partner divided by the total market share of the non-merging firms.

The general conclusion that seems to emerge from this comment is that the UPP test
proposed by Farrell and Shapiro (suitably interpreted and properly implemented) could
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be useful for gauging potential unilateral effects in a variety of industries.8 In particular,
the UPP test – or other “price pressure indices” – could be used, possibly together with
other considerations, to establish a “safe harbor” for unilateral effects and/or a
presumption of potentially adverse unilateral effects.9

Bidding Markets
In bidding markets, customers generally seek competitive bids from several suppliers.10
In some cases, customers use a single round of bidding – i.e., they ask suppliers to submit
“sealed bids” containing their contract offers – and then select a supplier based on the
best contract offered. This type of bidding mechanism is referred to as the (first-price)
sealed-bid auction. In other cases, customers use two or more rounds of bidding to
“negotiate” price, and inform bidders about the current best offer to reduce the prices that
are bid in the next round. This type of bidding mechanism is referred to as the open-bid
auction.

Sealed-Bid Auctions

Consider a sealed-bid auction for the business of a given customer, and assume that the
contract involves a fixed quantity of products and services to be delivered to the customer
by the winner of the auction. The expected profit of a bidder – say, Firm 1 – takes the
following form:

π 1 = ( P1 − C1 )d1 ( P1 )

(1)
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where P1 is the total price for the contract offered by Firm 1, C1 is the Firm 1’s cost of
fulfilling the contract, and d1 ( P1 ) is the probability that Firm 1 will win the bidding
competition. The winning probability decreases as the bid increases, i.e., d1 ( P1 ) is a
decreasing function of P1 .11

Note that (1) is very similar to the profit function of a firm in the Bertrand model; the
firm’s winning probability function in the auction model plays a very similar role as the
firm’s residual demand function in the Bertrand model. In addition, Firm 1’s bid P1 also
affects the winning probability of each of the other bidders. For example, the winning
probability of Firm 2 is higher if Firm 1 submits a higher bid. This is similar to the
assumption in the Bertrand model that Firm 2’s demand increases if Firm 1 raises its
price. Thus, from the perspective of Firm 1, the winning probability of Firm 2 is an
increasing function of P1 , denoted by d 2 ( P1 ) .12

The first-order condition of Firm 1’s profit-maximization problem is:

( P1 − C1 )

∂d1
+ d1 = 0
∂P1

(2)

If Firms 1 and 2 merge, the post-merger first-order condition for P1 is:

( P1 − (1 − E )C1 )
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∂d1
∂d
+ d1 + ( P2 − C2 ) 2 = 0
∂P1
∂P1

(3)

The winning probability function depends on the equilibrium bidding strategies of the other firms,
and several other factors, including information about the costs of the other firms and the preferences of
the customer.
Of course, the winning probability of Firm 2 is also a function of Firm 2’s bid, P2 .

where ( P2 − C2 ) is Firm 2’s margin and E denotes the “efficiencies credit” that the
Agencies would be giving to the merging parties.13 Note that I follow Farrell and
Shapiro’s approach in their Equation (1) and evaluate the merger effect on Firm 1’s
bidding incentive assuming no efficiencies at Firm 2. I also will follow their notation and
denote the pre-merger equilibrium values with an “upper bar” – e.g., Pi is the pre-merger
value of Pi .

Proposition 1 In the first-price sealed-bid auction model, a merger of Firm 1 and Firm 2

creates upward pricing pressure on Firm 1’s bid if and only if the following condition is
satisfied:

D12 ( P2 − C2 ) > EC1

(4)

∂d / ∂P1
where D12 = − 2
is the winning probability diversion ratio from Firm 1 to Firm 2.
∂d1 / ∂P1

Proof Using (2), the left-hand side of (3) evaluated at the pre-merger point is positive if

and only if (4) is satisfied. ■

The above result and proof are basically the same as in Farrell and Shapiro (2008). That
is, the UPP test for sealed-bid auctions (i.e., Equation (4)) involves the “same” formula as
the UPP test for the Bertrand markets (i.e., Equation (1) in Farrell and Shapiro (2008)).
Both tests compare the product of the diversion ratio and the margin (which gauges the
anticompetitive effect from reduced competition) and the presumed reduction in variable
costs (which gauges the procompetitive effect from presumed efficiencies). The margin
of the merging partner (i.e., P2 − C2 ) and the presumed reduction in variable costs (i.e.,
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EC1 ) are defined in a similar way in both tests. The main difference is that each test uses
a different definition of “diversion ratio.”

In the sealed-bid auction model, following a unilateral increase in the bid submitted by
one of the merging firms, the relevant diversion ratio is the increase in the probability that
its merging partner will win the customer’s account divided by the reduction in its own
probability of winning that account. In practice, however, this winning probability
diversion ratio is often estimated in the same way as the standard quantity diversion ratio.
That is, in many cases, the winning probability diversion ratio is estimated across a
number of bidding competitions by comparing total gains and losses in terms of
customers or accounts, not in terms of the bidders’ probabilities of winning a particular
account.

Open-Bid Auctions

In an open-bid auction, the winner is the firm with the lowest cost and the equilibrium
price is the second-lowest cost.14 Consider a customer of Firm 2, i.e., Firm 2 has the
lowest cost of serving that customer. Suppose that Firm 2 is constrained by Firm 1, i.e.,
Firm 1 has the second-lowest cost of serving that customer. Post-merger, Firm 1 will
refrain from competing for that customer, and thus the equilibrium price will be
determined by the third-lowest cost. Absent any information on the cost distribution
across firms, one can assume that the difference between the third-lowest cost and the
second-lowest cost is equal (on average) to the difference between the second-lowest cost
and the lowest cost. That is, one can assume that Firm 2’s margin on that customer will
double post-merger as a result of the reduced competition from Firm 1. This leads to a
first price effect that can be approximated to be equal to S1S 2 ( P2 − C2 ) , where Si is the
pre-merger market share of Firm i. The term S1S2 is an approximate measure of the
number of customers for whom Firm 2 and Firm 1 have the lowest cost and the secondlowest cost, respectively.
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There also is a price effect from Firm 1’s variable cost reduction induced by the merger.
Consider a customer of a rival of the merged firm, i.e., the rival has the lowest cost of
serving that customer. Suppose that the rival is constrained by Firm 1, i.e., Firm 1 has the
second-lowest cost of serving that customer. Post-merger, Firm 1 will compete “longer”
for that customer and the equilibrium price paid by the customer to the rival will decrease
by the amount EC1 .15 This leads to a second price effect that can be approximated to be
equal to − S1 (1 − S1 − S2 ) EC1 . The term S1 (1 − S1 − S2 ) is an approximate measure of the
number of customers for whom a rival of the merging firms and Firm 1 have the lowest
cost and the second-lowest cost, respectively.

It follows that the total price effect is (approximately):

S1S2 ( P2 − C2 ) − S1 (1 − S1 − S2 ) EC1

(5)

This leads to the following result:

Proposition 2 In the open-bid auction model, a merger of Firm 1 and Firm 2 is likely to

create upward pricing pressure through a change in Firm 1’s bidding incentives if the
following condition is satisfied:
Dˆ12 ( P2 − C2 ) > EC1

where Dˆ12 =

(6)

S2
is the “diversion ratio” from Firm 1 to Firm 2.
1 − S1 − S2

Proof (5) is positive if (6) is satisfied. ■
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