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Abstract

In a rapidly changing world, how should merger control take into account antici-

pated developments in market conditions? We study horizontal merger policy in the

presence of industry-wide cost shocks, using both a homogeneous-goods Cournot model

and a multiproduct-firm model of price competition with CES and MNL demand. We

derive two main sets of results. First, regarding deterministic cost shocks: in the

standard case of log-concave demand, an adverse cost shock increases industry concen-

tration but calls for softer merger control, in that fewer merger-induced synergies are

required for a merger not to harm consumers. The opposite holds for productivity im-

provements. Second, regarding cost uncertainty : under a cautious maxmin approach,

aggregate cost uncertainty also calls for softer merger control in the standard case.

By contrast, under a risk-neutral expected-consumer-surplus standard, greater cost

uncertainty demands tougher merger control.
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1 Introduction

In a rapidly changing world, firms and antitrust authorities must contend with the possi-

bility that current market conditions may differ substantially from those prevailing at the

time a merger takes effect. Two prominent categories of anticipated change stand out.

First, technological innovations—such as the diffusion of artificial intelligence—may lead

to industry-wide reductions in marginal costs, improving productivity across all incumbent

firms simultaneously. Second, international trade disruptions—such as the imposition of

tariffs on key inputs, or the disruption of supply chains—may lead to industry-wide cost

increases. In both cases, the relevant question for merger policy is not only what the merger

does to competition under current conditions, but also how anticipated future market con-

ditions should affect the antitrust authority’s approval decision today.

This paper studies these questions theoretically, using a series of oligopoly models. We

focus on two modeling frameworks. Our primary framework is the classical homogeneous-

goods Cournot model, which allows for a transparent analysis of how cost shocks affect both

industry concentration and optimal merger control. We then extend the analysis to a model

of multiproduct-firm price competition with constant elasticity of substitution (CES) and

multinomial logit (MNL) demand, building on the aggregative games framework of Nocke

and Schutz (2018, 2025).

We model industry-wide cost shocks as either additive or multiplicative perturbations

to all firms’ marginal costs simultaneously. A shock parameter λ > 1 represents adverse

conditions (cost increases), while λ < 1 represents favorable conditions (cost reductions or

productivity improvements). We study both the effects of such shocks on industry concen-

tration and their implications for optimal merger policy.

Our first main set of results concerns deterministic cost shocks. We show that, in the

Cournot model with log-concave demand, an adverse industry-wide cost shock magnifies

differences in market shares across firms—it induces a sum-preserving spread of market

shares, thereby increasing industry concentration as measured by the Herfindahl-Hirschman

Index (HHI). This result holds for both additive and multiplicative shocks and hinges on the

pass-through of costs to prices being incomplete under log-concave demand.

Interestingly, however, this increase in concentration does not imply that merger con-

trol should become tougher. We show that, precisely because adverse cost shocks compress

equilibrium margins, the synergies required for a merger not to harm consumers are smaller

following an adverse cost shock. This may seem paradoxical: an adverse shock simultane-

ously tightens concentration and relaxes the standard for merger approval. The resolution

2



is that higher costs reduce the margin that the merged entity would otherwise be able to

extract through the exercise of market power. A merger’s harm to consumers depends on the

magnitude of pricing externalities internalized post-merger, which is, in turn, governed by

pre-merger margins. As margins compress under the adverse shock, so does the required syn-

ergy level. Conversely, a favorable cost shock (productivity improvement) reduces industry

concentration but demands tougher merger control.

Our results on the effects of (deterministic) cost shocks on industry concentration and

optimal merger control carry over to multiproduct-firm price competition with CES and

multinomial-logit (MNL) demand.

Our second main set of results concerns uncertainty about the magnitude of the cost

shock. We distinguish between two approaches to decision-making under uncertainty. Under

a maxmin approach, the antitrust authority seeks to maximize consumer surplus in the worst

state of the world, which corresponds to the worst cost realization. Under a risk-neutral

approach, the authority maximizes expected consumer surplus. These two objectives lead

to strikingly different policy prescriptions.

Under the maxmin approach, if the worst-case scenario is an adverse cost shock, then

optimal merger policy is softer: the authority should approve mergers that would be blocked

in the absence of uncertainty. This follows directly from our results on deterministic cost

shocks, and holds both in the homogeneous-goods Cournot model with log-concave demand

and in the multiproduct-firm price competition model with CES and MNL demand.

Under the risk-neutral approach, we consider first the homogeneous-goods Cournot model

with linear demand for simplicity. We find that greater cost uncertainty—in the sense of

a mean-preserving spread of the distribution of λ—demands tougher merger control. That

is, a merger that is neutral in expectation when λ is certain reduces expected consumer

surplus once there is uncertainty around that level of λ. The intuition is that, at the level

of merger-induced synergies that would make the merger consumer-surplus neutral in the

absence of uncertainty, approving the merger results in a mean-preserving contraction in the

distribution of the equilibrium price. As consumer surplus is convex in price, this implies

that the merger harms consumers in expectation. We then extend this result to the case

where demand is log-concave and inverse demand has constant curvature, assuming that cost

uncertainty is not too large.

The remainder of the paper is organized as follows. Section 2 introduces the two modeling

frameworks. Section 3 studies the effects of aggregate cost shocks on industry concentration.

Section 4 derives the implications for optimal merger control under deterministic shocks.
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Section 5 studies merger policy under cost uncertainty. Section 6 concludes.

2 Theoretical Framework

We use two canonical oligopoly models to investigate the effects of industry-wide cost shocks:

first, the homogeneous-goods Cournot model and, second, models of multiproduct-firm price

competition with CES and MNL demand.

2.1 Homogeneous-Goods Cournot Competition

Consider a homogeneous-goods industry. Let P (Q) denote the inverse demand function,

where Q ≡
∑

f∈F qf is aggregate output and F is the set of firms. We define the demand

curvature as

σ(Q) ≡ −QP ′′(Q)

P ′(Q)
.

We maintain the following assumptions throughout: P (0) > 0 and limQ→∞ P (Q) = 0; for

any Q such that P (Q) > 0, we have P ′(Q) < 0 and σ(Q) < 2. The condition σ(Q) < 2

ensures existence and uniqueness of equilibrium. The “standard” case is σ(Q) < 1, which

corresponds to log-concave demand and ensures that quantities are strategic substitutes.

Consumer surplus from aggregate output Q is given by

v(Q) =

∫ Q

0

[P (z)− P (Q)] dz.

Each firm f ∈ F produces with constant marginal cost cf (and no fixed cost) and chooses

output qf to maximize profit. Firm f ’s first-order condition for profit maximization is

P (Q)− cf + qfP ′(Q) ≤ 0, with equality if qf > 0.

Solving for qf yields firm f ’s output fitting-in function:

h(Q; cf ) ≡ max{P (Q)− cf , 0}
−P ′(Q)

.

When firm f is active (cf < P (Q)), we have ∂h/∂c = 1/P ′(Q) < 0, so that a reduction in

marginal cost raises the firm’s output; and ∂h/∂Q = −1+(h/Q)σ(Q), so that firms’ outputs

are strategic substitutes if and only if σ(Q) < 1.

Aggregate output Q is consistent with a Nash equilibrium if

Γ(Q) ≡
∑
f∈F

h(Q; cf ) = Q.
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Since Γ(0) ≥ 0 and Γ′(Q) < 1 for all Q (given σ(Q) < 2), a unique Nash equilibrium Q∗

exists. In equilibrium, firm f ’s market share is sf = qf/Q∗.

Comparative statics. A decrease in the marginal cost of any active firm f (i.e., any f

with cf < P (Q∗)) strictly increases aggregate equilibrium output and consumer surplus. It

also strictly increases firm f ’s equilibrium output. When σ(Q∗) < 1, it additionally decreases

the equilibrium output of every other active firm g ̸= f .

Aggregate cost shocks. We parametrize industry-wide cost shocks by a scalar λ > 0.

Let cf0 denote firm f ’s marginal cost before the shock. After the shock, firm f ’s marginal

cost is

cf (λ) =

cf0 + (λ− 1) (additive shock),

λcf0 (multiplicative shock).
(1)

Thus λ > 1 corresponds to an adverse cost shock (cost increase), and λ < 1 to a favorable

shock (productivity improvement). To fix a natural parametrization at the baseline, note

that λ = 1 in both cases yields the pre-shock cost level. Let Q∗(λ) denote the equilibrium

aggregate output and p∗(λ) ≡ P (Q∗(λ)) the equilibrium price, both as functions of λ.

These two forms of cost shock arise under standard assumptions about the production

technology. To fix ideas, suppose firms employ two inputs, capital K and labor L, with input

prices r and w. If a shock raises r, then:

• A Leontief-type technology qf = min{AfL,K}, with Af denoting firm f ’s labor pro-

ductivity, yields a cost function that is additively separable in input prices, giving rise

to an additive cost shock with a common coefficient across firms.

• A Cobb-Douglas technology qf = AfLαK1−α, with Af denoting firm f ’s total factor

productivity, yields a cost function proportional to r1−α, giving rise to a multiplicative

cost shock.

Mergers. Below, we consider a merger between firms f and g. Absent any cost shock,

the marginal cost of the merged firm is cM0 . The merger entails synergies in the sense of

Farrell and Shapiro (1990) if and only if cM0 < min(cf , cg). We assume that such synergies

are orthogonal to any cost shock, so that the merged firm’s marginal cost after a cost shock

λ, cM(λ), is given by the formula in equation (1).
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2.2 Multiproduct-Firm Price Competition with CES and MNL

Demand

Our second framework is the multiproduct-firm oligopoly model with CES and MNL demand,

developed in Nocke and Schutz (2018) and extended to merger analysis in Nocke and Schutz

(2025). We present the key elements here; full details are in those papers.

Demand. Consider an industry with a finite set N of imperfectly substitutable products.

The representative consumer’s quasilinear indirect utility function is

y + V (p) = y + log

[
H0 +

∑
j∈N

hj(pj)

]
, (2)

where y > 0 is the consumer’s income and H0 ≥ 0 is a baseline-utility parameter representing

the outside option, and

hj(pj) =


exp

(
aj − pj

γ

)
(MNL),

aj p
1−σ
j (CES).

The parameter aj > 0 captures vertical product quality; σ > 1 and γ > 0 measure the degree

of product substitutability.

Defining the industry-level aggregator H(p) ≡ H0 +
∑

j∈N hj(pj), we can write V (p) =

V0 logH(p). Consumer surplus is thus (up to a constant) proportional to logH.

Applying Roy’s identity, the demand for product i is

Di(p) =
−h′

i(pi)

H(p)
. (3)

Firms and profits. The set of firms F is a partition of N : each firm f owns an exclusive

set of products and sets their prices simultaneously. Each product i has constant marginal

cost ci > 0. The profit of firm f is

Πf =
∑
j∈f

(pj − cj)
−h′

j(pj)

H(p)
. (4)

We seek the Nash equilibrium of this pricing game.

Equilibrium analysis. We solve the model using the aggregative games approach of Nocke

and Schutz (2018). The key observation is that each firm’s profit and optimal behavior
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depend on rivals’ prices only through the one-dimensional aggregator H. This yields a

sequence of dimensionality reductions.

First, differentiating firm f ’s profit with respect to pi for i ∈ f and simplifying yields the

first-order condition
pi − ci
pi

· pih
′′
i (pi)

−h′
i(pi)

= 1 + Πf . (5)

The left-hand side is the product of the Lerner index and the price elasticity of demand

that would prevail under monopolistic competition (if firms were to take H as given). This

product is called the ι-markup of product i. Since the right-hand side is the same for all

products i ∈ f , firm f charges the same ι-markup µf > 1 on every product in its portfolio.

Second, using the common ι-markup property and defining α ≡ (σ − 1)/σ under CES

demand and α ≡ 1 under MNL demand, one can show that firm f ’s equilibrium profit

satisfies

Πf = µf − 1, (6)

and the ι-markup satisfies

µf =
1

1− αsf
, (7)

where sf ≡
∑

j∈f hj(pj)/H is firm f ’s market share. Equation (7) reveals that firms with

larger market shares command more market power. Moreover, as sf → 0, the ι-markup

converges to one, corresponding to monopolistic competition.

Third, the type aggregation property allows all information about a firm’s product port-

folio to be compressed into a single sufficient statistic. Define firm f ’s type as

T f ≡


∑
j∈f

ajc
1−σ
j (CES),

∑
j∈f

exp

(
aj − cj

γ

)
(MNL).

(8)

The type T f is a composite measure of firm f ’s ability to deliver utility to consumers: it

is higher if the firm has more products, higher qualities, or lower marginal costs. If firm f

were the only firm and priced at marginal cost, log T f would equal consumer surplus (in the

absence of an outside option).

Using optimal prices and the common ι-markup property, firm f ’s equilibrium market

share can be written as a function of T f and H alone:

sf =


T f

H

(
1− (1− α)µf

)α/(1−α)
(CES),

T f

H
e−µf

(MNL).

(9)

7



Given an equilibrium aggregator level H, the system of equations (7) and (9) has a unique

solution, (m(T f/H), S(T f/H)), called firm f ’smarkup andmarket-share fitting-in functions.

Both are strictly increasing in T f/H: a higher type or a less competitive environment (lower

H) raises both the markup and the market share.

The equilibrium aggregator level H∗ is pinned down by the adding-up condition

H0

H∗ +
∑
f∈F

S

(
T f

H∗

)
= 1, (10)

which ensures that market shares (including that of the outside option) sum to one. By the

continuity and monotonicity of S and the fact that S has full range, (0, 1), equation (10) has

a unique solution, establishing existence and uniqueness of equilibrium.

Proposition 1 (Nocke and Schutz 2018). The multiproduct-firm pricing game has a unique

Nash equilibrium. The equilibrium aggregator level H∗ is the unique solution to equation (10).

In equilibrium, firm f charges an ι-markup of m(T f/H∗), commands a market share of

S(T f/H∗), and earns a profit of π(T f/H∗) = m(T f/H∗)− 1.

An increase in T f raises firm f ’s equilibrium markup, market share, and profit; it lowers

the markup, market share, and profit of every rival; and it raises both consumer surplus and

aggregate surplus.

Observed market shares and industry concentration. In our model, if consumers

have access to an outside option (H0 > 0), then the sum of the choice probabilities for

the firms’ products is strictly less than one. By contrast, in antitrust practice, the outside

option is not accounted for, implying that firms’ market shares always add up to one. In the

following, we therefore renormalize firms’ market shares when defining concentration indices.

Formally, the observed market share of firm f is given by

S
(

T f

H∗

)
1− H0

H∗

.

Aggregate cost shocks in the CES/MNL framework. Under MNL demand, a com-

mon additive shock raises all marginal costs by a common amount λ̃−1, which reduces each

firm f ’s type by the factor λ ≡ e−(λ̃−1)/γ. This is equivalent to a proportional decrease in

all types by a common factor. Under CES demand, a common multiplicative shock λ̃ raises

all marginal costs proportionally, which scales each firm’s type by λ ≡ λ̃1−σ. Hence, in both

cases, T f (λ) = λT f
0 , where T f

0 is the firm’s initial type.
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The effect of an increase in λ (favorable cost shock) on the equilibrium value of the

aggregator, H∗(λ), is positive by Proposition 1. In the presence of an outside option, H0 >

0, the monotonicity of S and equilibrium condition (10) imply that λ/H∗(λ) is strictly

increasing in λ. That is, a common multiplicative in firms’ types results in a less-than-

proportional increase in the aggregator, as firms react by raising their markups.

Mergers. Consider a merger M between firms f and g. In the absence of a cost shock,

such a merger is fully characterized by the merged firm’s type TM
0 . If the merger involves no

synergies (the product portfolio, qualities, and marginal costs are unchanged), then TM
0 =

T f
0 + T g

0 . If the merger involves synergies, which may come from marginal cost reductions,

quality improvements, or the introduction of new products, then TM
0 > T f

0 + T g
0 . As in the

Cournot model, we assume that any such synergies are orthogonal to any cost shock, so that

TM(λ) = λTM
0 .

3 Cost Shocks and Industry Concentration

In this section, we ask how an industry-wide cost shock affects the distribution of market

shares.

3.1 The Cournot Model

We begin by addressing this question in the homogeneous-goods Cournot model. In that

model, firm f ’s market share is

sf (Q∗(λ)) =
h(Q∗(λ); cf (λ))

Q∗(λ)
=

p∗(λ)− cf (λ)

−Q∗(λ)P ′(Q∗(λ))
,

where the second equality assumes that firm f is active, i.e., cf (λ) < p∗(λ). For any two

active firms f and g with cf0 < cg0 (firm f being more efficient), the ratio of their market

shares can be written as

sf

sg
=

p∗(λ)− cf (λ)

p∗(λ)− cg(λ)
= 1 +

cg(λ)− cf (λ)

µg∗(λ)
,

where µg∗(λ) ≡ p∗(λ)− cg(λ) > 0 is firm g’s absolute markup.

Additive shocks. Under additive shocks, cg(λ) − cf (λ) = cg0 − cf0 (the cost difference is

unchanged), while µg∗(λ) = p∗(λ) − cg0 − (λ − 1) decreases as λ rises if cost pass-through
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is incomplete (dp∗/dλ < 1). Hence an adverse cost shock (λ ↑) increases the ratio sf/sg

whenever cg0 > cf0 , magnifying differences in market shares between more and less efficient

firms.

The degree of absolute cost pass-through under additive shocks is

dp∗(λ)

dλ
=

n∗(λ)

n∗(λ) + 1− σ(Q∗(λ))
,

where n∗(λ) is the number of active firms at λ. This expression is strictly less than one if and

only if σ(Q∗(λ)) < 1 (log-concave demand), and strictly greater than one if 1 < σ(Q∗(λ)) < 2.

Multiplicative shocks. Under multiplicative shocks, cg(λ) − cf (λ) = λ(cg0 − cf0) and

µg∗(λ) = λ[p∗(λ)/λ− cg0]. The ratio of market shares increases as λ rises if and only if p(λ)/λ

decreases in λ, i.e., if relative pass-through is incomplete (d log p∗/d log λ < 1). The relative

pass-through satisfies

d log p∗(λ)

d log λ
=

∑
f∈F(c

f (λ)/p∗(λ))1cf<p∗

n∗(λ) + 1− σ(Q∗(λ))
,

which is strictly less than one whenever σ(Q∗(λ)) < 1, since then the denominator exceeds

n∗(λ) and the numerator is the average cost-to-price ratio, which is strictly less than one.

Entry and exit. A cost shock may trigger entry or exit. Specifically an adverse cost shock

may trigger exit if pass-through is incomplete and entry if it is more than complete—and the

reverse following a favorable cost shock. As exit increases industry concentration whereas

entry reduces it, it follows that our previous results are reinforced in the presence of entry

and exit.

Proposition 2. Suppose σ(Q∗(λ)) < 1. A small adverse cost shock (λ ↑ 1) induces a sum-

preserving spread of market shares, thereby increasing industry concentration, both under

additive and multiplicative shocks.

If 1 < σ(Q∗(λ)) < 2, a small adverse additive shock induces a sum-preserving contraction

of market shares, reducing industry concentration.

3.2 The CES/MNL Framework

We now turn to studying the effects of industry-wide costs shocks on industry concentration

under multiproduct-firm price competition with CES/MNL demand. As noted above, both

a multiplicative cost shock in the CES model and an additive one in the MNL model induce
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a proportional change in all firms’ types. Consider any two firms f and g, with T f > T g.

The effect of a small favorable cost shock on the ratio of market shares of firms f and g is

d

dλ

S
(
λ T f

H∗(λ)

)
S
(
λ T g

H∗(λ)

) =
d(λ/H∗(λ))

dλ

d

dη

S
(
ηT f

)
S (ηT g)

∣∣∣∣∣
η=λ/H∗(λ)

.

As mentioned at the end of Section 2, the first term in the product on the right-hand side

is strictly positive provided there is an outside option, H0 > 0. The second term is strictly

negative, as the elasticity of S is strictly decreasing by Lemma XXV in the Online Appendix

to Nocke and Schutz (2018). It follows that the market share of the larger firm, firm f ,

increases relatively less than that of the smaller firm, firm g. The intuition is that the

favorable cost shock triggers a larger increase in the markup of the larger firm. This mirrors

our previous finding in the homogeneous-goods Cournot model when demand is log-concave.

Proposition 3. In the multiproduct-firm pricing game with CES or MNL demand and a

strictly positive outside option, a proportional decrease in all firms’ types (corresponding to

an adverse cost shock) induces a sum-preserving spread of observed market shares, thereby

increasing industry concentration.

4 Cost Shocks and Optimal Merger Control

In this section, we ask how an industry-wide cost shock affects optimal merger control.

4.1 The Cournot Model

Consider a merger M between active firms f and g. The merger does not harm consumers if

and only if post-merger aggregate output is at least as large as pre-merger aggregate output.

Using the output fitting-in functions, this condition is

h(Q∗(λ); cM(λ)) ≥ h(Q∗(λ); cf (λ)) + h(Q∗(λ); cg(λ)),

which, using the definition of h and rearranging, is equivalent to

cM(λ) ≤ ĉM(λ), where ĉM(λ) ≡ cf (λ) + cg(λ)− p∗(λ).

The threshold ĉM(λ) is the maximum post-shock merged firm marginal cost consistent with

the merger not harming consumers. Since synergies are orthogonal to the shock, the condition

cM(λ) ≤ ĉM(λ) translates into a condition on cM0 alone.
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Additive shocks. Under additive shocks, the CS-neutrality condition becomes

cM0 ≤ ĉM0 (λ), where ĉM0 (λ) ≡ cf0 + cg0 −
[
p∗(λ)− λ

]
.

The required synergy level (lower cM0 ) changes with λ according to

dĉM0
dλ

= 1− dp∗(λ)

dλ
.

When pass-through is incomplete (dp∗/dλ < 1), this derivative is strictly positive: a higher

λ (adverse shock) raises the permissible threshold ĉM0 , meaning that fewer synergies are

required for the merger not to harm consumers. Merger control becomes softer. When

pass-through exceeds one (dp∗/dλ > 1, corresponding to σ > 1), the opposite holds.

Multiplicative shocks. Under multiplicative shocks, the CS-neutrality condition becomes

cM0 ≤ ĉM0 (λ), where ĉM0 (λ) ≡ cf0 + cg0 −
p∗(λ)

λ
.

The required synergy level changes with λ according to

dĉM0
dλ

= −d(p∗/λ)

dλ
=

p∗(λ)

λ2

(
1− d log p∗

d log λ

)
.

When relative pass-through is incomplete (d log p∗/d log λ < 1), this is strictly positive, so

that an adverse multiplicative shock again calls for softer merger control.

Proposition 4. Suppose σ(Q∗(λ)) < 1. Following a small adverse cost shock, the required

merger-induced synergies for a merger not to harm consumers are strictly smaller, for both

additive and multiplicative shocks. That is, optimal merger control becomes softer.

If 1 < σ(Q∗(λ)) < 2, a small adverse additive cost shock requires larger merger-induced

synergies, and merger control becomes tougher.

Intuition. The result may appear surprising: adverse cost shocks increase concentration

but relax optimal merger standards. The key mechanism is the following. The harm to

consumers from a merger stems from the internalization of competitive externalities: after

merging, the combined entity raises prices because it now accounts for the business-stealing

effect between f and g. The magnitude of this internalization depends on pre-merger mar-

gins. When an adverse cost shock compresses margins (as it does under incomplete pass-

through), the scope for the merged entity to exercise market power post-merger is reduced.

Consequently, a given level of synergies is more likely to offset the market power effect, and

fewer synergies are needed.

12



4.2 The CES/MNL Framework

Assume consumers have access to an outside option, H0 > 0, and consider again a merger

M between firms f and g. The merger M does not harm consumers if and only if results

in a weak increase in the equilibrium value of the aggregator H∗. As shown in Nocke and

Schutz (2025), this is equivalent to TM(λ) ≥ T̂M(λ), where the cutoff type T̂M(λ) is uniquely

determined by

S

(
λT f (λ)

H∗(λ)

)
+ S

(
λT g(λ)

H∗(λ)

)
= S

(
T̂M(λ)

H∗(λ)

)
.

Translating this into a condition on the pre-shock types, the merger does not harm consumers

if and only if TM
0 ≥ T̂M

0 (λ) ≡ T̂M(λ)/λ, where

S

(
T f
0

H∗(λ)/λ

)
+ S

(
T g
0

H∗(λ)/λ

)
= S

(
T̂M
0 (λ)

H∗(λ)/λ

)
.

Thus, TM
0 (λ) corresponds to the cutoff type for merger M in the hypothetical situation in

which there is no cost shock and the pre-merger equilibrium aggregator level is H∗(λ)/λ. As

an increase in λ lowers that ratio and a merger’s cutoff type is decreasing in the pre-merger

equilibrium aggregator level by Proposition 3 in Nocke and Schutz (2025), it follows that

T̂M
0 (λ) is increasing in λ.

Proposition 5. Under multiproduct-firm price competition with CES or MNL demand, an

adverse cost shock reduces the required synergy level for a merger not to harm consumers.

That is, optimal merger control becomes softer.

5 Cost Uncertainty and Optimal Merger Control

We now turn to the case in which the cost shock λ is a random variable rather than a known

constant. This raises the question of how the antitrust authority’s optimal approval decision

depends on the degree of uncertainty about future costs. We contrast two approaches: a

cautious maxmin approach and a risk-neutral expected consumer surplus approach.

5.1 Maxmin Approach

Under the maxmin approach, the antitrust authority aims to ensure that the minimum level

of consumer surplus is as high as possible. Fixing its decision on mergerM , consumer surplus

is decreasing in λ. Consequently, the authority seeks to maximize consumer surplus in the
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worst-case realization of λ. Let λ̄ denote the largest possible realization of λ, and assume

that λ̄ > 1, so that the worst case is an adverse cost shock. Then, cost uncertainty calls for a

softer merger standard; this follows by Proposition 4 for the case of Cournot competition with

log concave demand and by Proposition 5 for the case of multiproduct-firm price competition

with CES/MNL demand. It follows that:

Proposition 6. Suppose the antitrust authority adopts a maxmin approach and assume that

the worst-case realization of λ is adverse (λ̄ > 1). Then, both under Cournot competition

with log-concave demand (σ < 1) and multiproduct-firm price competition with CES/MNL

demand, optimal merger control is softer under cost uncertainty than in the absence of un-

certainty.

5.2 Risk-Neutral Expected Consumer Surplus Approach

Suppose now that the authority maximizes expected consumer surplus, and that λ may take

values both above and below one with positive probability. We focus on the case of linear

demand, P (Q) = 1 − Q, where we have normalized the slope and intercept. Let F (·; θ)
denote the c.d.f. of λ, where θ parametrizes uncertainty, with a larger θ corresponding to a

mean-preserving spread of λ. We assume that F is C1 and that its support is not too large,

so that the set of active firms is independent of the realization of λ.

Under linear demand, consumer surplus is proportional to Q2. Hence, the merger in-

creases expected consumer surplus if and only if E[Q̄∗2(λ; cM0 )−Q∗2(λ)] ≥ 0, where

Q∗(λ) =
n−

∑
k c

k(λ)

n+ 1
,

is aggregate pre-merger output, whereas

Q̄∗(λ; cM0 ) =
n− 1−

(∑
k ̸=f,g c

k(λ) + cM(λ)
)

n
.

is aggregate post-merger output when the merged firm’s marginal cost is cM(λ).

Define the cost threshold ĉM0 (θ) such that the merger leaves expected consumer surplus

unchanged:

Ψ(ĉM0 , θ) ≡ 1

2

∫ [
Q̄∗(λ; ĉM0 )2 −Q∗(λ)2

]
dF (λ; θ) = 0.

By the implicit function theorem,

dĉM0
dθ

= − ∂Ψ/∂θ

∂Ψ/∂ĉM0
.
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Since Q̄∗(λ; cM0 ) is strictly decreasing in cM0 , we have ∂Ψ/∂ĉM0 < 0. It thus suffices to show

that ∂Ψ/∂θ < 0; a sufficient condition for this is that Q̄∗2(λ; ĉM0 )−Q∗2(λ) is strictly concave

in λ.

Since both Q̄∗ and Q∗ are linearly decreasing in λ (for both additive and multiplicative

shocks), this concavity holds if and only if∣∣∣∣∂Q̄∗(λ; cM0 )

∂λ

∣∣∣∣ < ∣∣∣∣dQ∗(λ)

dλ

∣∣∣∣ ,
i.e., the aggregate output response (and thus price response) to a cost shock is smaller post-

merger than pre-merger. To see that this does indeed hold, note first that, under additive

shocks, we have
∂Q̄∗(λ; cM0 )

∂λ
= −n− 1

n
> − n

n+ 1
=

dQ∗(λ)

dλ
,

which is trivially satisfied regardless of the merger’s synergy level. Turning to multiplicative

shocks, the required inequality is equivalent to

(n+ 1)

[∑
k ̸=f,g

ck0 + ĉM0

]
< n

∑
k

ck0. (11)

We claim that if (11) is violated, then Q̄∗(λ; ĉM0 ) < Q∗(λ) for all λ > 0, so the merger should

unambiguously be blocked, contradicting the definition of the threshold ĉM0 . To see this, it

suffices to note that Q̄∗(λ; ĉM0 ) ≥ Q∗(λ) if and only if

(n+ 1)

[
n− 1− λ

(∑
k ̸=f,g

ck0 + ĉM0

)]
≥ n

[
n− λ

∑
k

ck0

]
,

or equivalently

1

λ
+ (n+ 1)

[∑
k ̸=f,g

ck0 + ĉM0

]
≤ n

∑
k

ck0.

As the left-hand side of this inequality is strictly larger than the left-hand side of (11), while

the right-hand side is the same, it follows that this inequality implies (11).

We thus have shown the following:

Proposition 7. In the Cournot model with linear demand, greater aggregate cost uncer-

tainty (a mean-preserving spread of the distribution of λ) requires tougher merger control

for expected consumer surplus not to decrease. That is, the cost synergy threshold ĉM0 (θ) is

strictly decreasing in θ.
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Intuition. To understand this result, it is best to contrast the case with and without

uncertainty. Without uncertainty, the optimal synergy threshold ĉM0 is such that if cM0 = ĉM0 ,

then the post-merger equilibrium value of aggregate output is equal to its pre-merger value:

Q̄∗(1; ĉM0 ) = Q∗(1). With cost uncertainty, the optimal synergy threshold is chosen such that

the merger leaves expected consumer surplus is unchanged. But consumer surplus v(Q) is

convex in Q, implying that a mean-preserving spread of λ—which translates into a spread

in Q—raises expected consumer surplus. By reducing the number of firms and thereby

attenuating pass-through, the merger reduces the sensitivity of aggregate output to λ. The

merger thus acts as a “variance reducer” on aggregate output, which is harmful under the

risk-neutral criterion precisely because of the convexity of consumer surplus.

The contrast between the maxmin and risk-neutral results highlights the importance of

the antitrust authority’s objective function. If the authority is concerned primarily with tail

risks (adverse shocks), uncertainty calls for softer merger policy. If the authority cares instead

about expected consumer surplus and values the “upside” of favorable shocks, uncertainty

calls for tougher merger policy.

Beyond linear demand. We close this subsection by relaxing the assumption that de-

mand is linear.

Consider a merger M between firms f and g. We focus throughout on the case where, in

the absence of uncertainty, the cutoff marginal cost ĉM0 is strictly positive; that is, cf + cg <

P (Q∗(1)). The c.d.f. F of any (multiplicative or additive) cost shock will be assumed to have

mean 1 and support Σ(F ) ⊆ R++. For any realization λ of the cost shock and any cM0 , let

Φ(λ, cM0 ) ≡
∫ Q̄(λ,cM0 )

0

[
P (Q)− P

(
Q̄(λ, cM0 )

)]
dQ−

∫ Q∗(λ)

0

[P (Q)− P (Q∗(λ))] dQ

denote the merger-induced change in consumer surplus, where, as above, Q∗(λ) and Q̄(λ, cM0 )

denote pre- and post-merger equilibrium aggregate output, respectively. The merger-induced

change in expected consumer surplus when the distribution of the cost shock is F and

the marginal cost of the merged firm in the absence of a cost shock is cM0 is given by

Ψ(F, cM0 ) ≡
∫
Φ(λ, cM0 )dF (λ), which is continuous and strictly decreasing in cM0 . Let φ > 0.

By continuity of Q∗(λ), there exists ε > 0 such that Φ(λ, ĉM0 −φ) > 0 > Φ(λ,min(cf0 , c
g
0)) for

every λ ∈ [1−ε, 1+ε]. This implies that, whenever Σ(F ) ⊆ [1−ε, 1+ε], there exists a unique

ĉM0 (F ) > 0 such that merger M strictly raises expected consumer surplus if cM0 < ĉM0 (F )

and strictly lowers it if the inequality is reversed. In the following, we focus on distributions

F satisfying this support assumption.
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The following proposition shows that if demand is strictly log-concave, then greater

(additive or multiplicative) cost uncertainty calls for stricter merger control, under a technical

assumption on σ′ and provided the support of the cost shock is not too large. By contrast,

in the case of strictly log-convex demand, greater uncertainty about an additive cost shock

requires a more lenient merger standard.

Proposition 8. Consider the Cournot model with thrice continuously differentiable demand.

The following holds:

(i) If σ(Q∗) < 1 and σ′(Q∗) ∈ (−(n+ 1− σ(Q∗)), 0], then there exists ε0 > 0 such that for

any distributions F1 and F2 of an additive cost shock with supports ⊆ [1 − ε0, 1 + ε0],

if F2 is a strict mean-preserving spread of F1, then ĉM0 (F2) < ĉM0 (F1). That is, greater

uncertainty calls for stricter merger control.

(ii) If σ(Q∗) > 1 and σ′(Q∗) ≥ 0, then there exists ε0 > 0 such that for any distributions

F1 and F2 of an additive cost shock with supports ⊆ [1 − ε0, 1 + ε0], if F2 is a strict

mean-preserving spread of F1, then ĉM0 (F2) > ĉM0 (F1). That is, greater uncertainty

calls for softer merger control.

(iii) If σ(Q∗) < 1 and σ′(Q∗) ∈ (−(n+ 1− σ(Q∗)), 0], then there exists ε0 > 0 such that for

any distributions F1 and F2 of a multiplicative cost shock with supports ⊆ [1−ε0, 1+ε0],

if F2 is a strict mean-preserving spread of F1, then ĉM0 (F2) < ĉM0 (F1). That is, greater

uncertainty calls for stricter merger control.

Proof. Consider first the case of an additive cost shock. Suppose that the assumptions of

part (i) hold, and let us show that Φ(λ, cM0 ) is strictly concave in λ on an open rectangle

containing (1, ĉM0 ). The partial derivative of Φ with respect to λ is given by

∂Φ

∂λ
= −∂Q̄

∂λ
P ′(Q̄)Q̄+

∂Q∗

∂λ
P ′(Q∗)Q∗ = − n− 1

n− σ(Q̄)
Q̄+

n

n+ 1− σ(Q∗)
Q∗,

where we have dropped the arguments of functions Q̄ and Q∗. Differentiating once more

yields:

∂2Φ

∂λ2
= −∂Q̄

∂λ

n− 1

n− σ(Q̄)

[
1 +

σ′(Q̄)

n− σ(Q̄)

]
+

∂Q∗

∂λ

n

n+ 1− σ(Q∗)

[
1 +

σ′(Q∗)

n+ 1− σ(Q∗)

]
= − 1

P ′(Q̄)

(
n− 1

n− σ(Q̄)

)2 [
1 +

σ′(Q̄)

n− σ(Q̄)

]
+

1

P ′(Q∗)

(
n

n+ 1− σ(Q∗)

)2 [
1 +

σ′(Q∗)

n+ 1− σ(Q∗)

]
.

When λ = 1 and cM0 = ĉM0 , we have that Q∗ = Q̄, which implies that

∂2Φ

∂λ2
=

1

−P ′

((
n− 1

n− σ

)2 [
1 +

σ′

n− σ

]
−
(

n

n+ 1− σ

)2 [
1 +

σ′

n+ 1− σ

])
,
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where all the functions are evaluated at Q∗. The assumptions of part (i) imply that

n− 1

n− σ(Q∗)
<

n

n+ 1− σ(Q∗)

and either

1 +
σ′(Q∗)

n− σ(Q∗)
≤ 0 < 1 +

σ′(Q∗)

n+ 1− σ(Q∗)

or

0 < 1 +
σ′(Q∗)

n− σ(Q∗)
≤ 1 +

σ′(Q∗)

n+ 1− σ(Q∗)
.

In either case, it follows that ∂2Φ/∂λ2 < 0 at (1, ĉM0 ). By continuity, there exist ε1 > 0 and

ε2 > 0 such that ∂2Φ/∂λ2 < 0 for every (λ, cM0 ) ∈ [1 − ε1, 1 + ε1] × [ĉM0 − ε2, ĉ
M
0 + ε2]. For

every ε′ ∈ (0, ε1], let

c(ε′) ≡ min
λ∈[1−ε′,1+ε′]

ĉM0 (λ) and c(ε′) ≡ max
λ∈[1−ε′,1+ε′]

ĉM0 (λ).

As limε′→0 c(ε
′) = limε′→0 c(ε

′) = ĉM0 , there exists ε0 ∈ (0, ε1] such that ĉM0 (λ) ∈ [ĉM0 −
ε2, ĉ

M
0 + ε2] for every λ ∈ [1− ε0, 1 + ε0].

Let F1 and F2 be distributions with supports ⊆ [1− ε0, 1 + ε0], and suppose that F2 is a

strict mean-preserving spread of F1. As ĉ
M
0 (λ) ∈ [ĉM0 −ε2, ĉ

M
0 +ε2] for every λ ∈ [1−ε0, 1+ε0],

we have that Ψ(F1, ĉ
M
0 +ε2) ≤ 0 ≤ Ψ(F1, ĉ

M
0 −ε2), implying that ĉM0 (F1) ∈ [ĉM0 −ε2, ĉ

M
0 +ε2].

It follows that Φ(·, ĉM0 (F1)) is strictly concave on [1−ε0, 1+ε0], and that 0 = Ψ(F1, ĉ
M
0 (F1)) >

Ψ(F2, ĉ
M
0 (F1)). Hence, ĉ

M
0 (F1) > ĉM0 (F2).

To obtain the second part of the proposition, note that the assumptions of part (ii) can

be used to show that ∂2Φ/∂λ2 is strictly positive on an open rectangle containing (1, ĉM0 ).

The result then follows readily from the arguments used in the above paragraphs.

Finally, we turn to the third part of the proposition. In the case of a multiplicative cost

shock, we have that
∂Φ

∂λ
= − C̄

n− σ(Q̄)
Q̄+

C

n+ 1− σ(Q∗)
Q∗,

where C̄ ≡ cM0 +
∑

k ̸=f,g c
k and C ≡

∑n
k=1 c

k. Differentiating one more time, we obtain:

∂2Φ

∂λ2
= − 1

P ′(Q̄)

(
C̄

n− σ(Q̄)

)2 [
1 +

σ′(Q̄)

n− σ(Q̄)

]
+

1

P ′(Q∗)

(
C

n+ 1− σ(Q∗)

)2 [
1 +

σ′(Q∗)

n+ 1− σ(Q∗)

]
.

When cM0 = ĉM0 and λ = 1, we have that Q̄ = Q∗, C̄ = C − P (Q∗), and

∂2Φ

∂λ2
=

1

−P ′

((
C − P

n− σ

)2 [
1 +

σ′

n− σ

]
−
(

C

n+ 1− σ

)2 [
1 +

σ′

n+ 1− σ

])
.
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Given the assumptions of part (iii), this expression is strictly negative, as

(C − P )(n+ 1− σ)− C(n− σ) = C − P (n+ 1− σ) < C − nP < 0.

The arguments used above can then be adapted to obtain the result.

Note that the technical assumptions on σ′ hold trivially in the case of constant curvature

(σ′ = 0). The intuition for the first and third parts of the proposition is the same as in

the case of linear demand: if demand is strictly log-concave, the cost pass-through increases

with the number of firms (holding fixed σ). This implies that an increase in cost uncertainty

results in a greater increase in the dispersion of the distribution of the equilibrium price

without the merger than with it. As consumer surplus is strictly convex in price, this makes

the merger more likely to harm consumers.

The second part of the proposition shows that there is a flip side to that coin, at least

in the case of an additive cost shock. If demand is log-convex, then the cost pass-through

decreases with the number of firms, and the merger therefore amplifies the sensitivity of the

equilibrium price to λ. This effect makes the merger more likely to benefit consumers when

cost uncertainty increases.

6 Conclusion

In the first part of this paper (Sections 3 and 4), we have studied the effects of anticipated

industry-wide cost shocks on both industry concentration and optimal merger control. We

have done so in two widely-used oligopoly frameworks: homogeneous-goods Cournot com-

petition and multiproduct-firm price competition with CES/MNL demand.

Our key findings can be summarized as follows. In both the Cournot model with log-

concave demand (σ < 1) and in the models of multiproduct-firm price competition with

CES/MNL demand, an adverse industry-wide cost shock (e.g., a trade disruption or input

price increase) increases market concentration. However, and perhaps counterintuitively,

the same shock reduces the level of merger-induced synergies required for a merger not to

harm consumers—optimal merger control becomes softer. Conversely, a favorable cost shock

(e.g., the adoption of AI or other productivity-enhancing technologies) decreases market

concentration but calls for tougher merger policy.

In the second part of the paper (Section 5), we have analyzed the effects of cost uncer-

tainty on optimal merger control. The results depend on the antitrust authority’s objective

function. Under a cautious maxmin approach, cost uncertainty calls for softer merger control
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provided the worst-case outcome is an adverse shock. Under a risk-neutral expected con-

sumer surplus standard, however, and assuming homogeneous-goods Cournot competition

with constant curvature σ < 1, greater cost uncertainty demands tougher merger control.
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