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Discussion: “Price wars as costly signaling”

Matthew Backus, Nicolas de Roos & Leslie M. Marx (June 2026)   ·   discussant: Leo Huberts, University of Amsterdam

1. A third kind of price war. Beyond punishment and thinner margins in booms, this paper add a third role: a costly, 

credible signal of a cost cut that lets the cartel renegotiate shares toward the newly-efficient firm.

2. The mechanism. A firm votes for a larger share, triggering a price war, only if it has innovated; enduring marginal-

cost pricing is dearer for a high-cost firm, so single-crossing delivers separation.

3. The method. THREBE: a trembling-hand refinement of experience-based equilibrium that makes continuation values 

analytic and well-defined on and off path.

Headline result:  informative equilibria exist only for intermediate price-war severity, harsh enough to deter false claims, mild 

enough not to deter true ones.
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T H E  P A P E R ’ S  A P P R O A C H   ·   T H E  M O D E L  ( 1 )

Setup: two firms, private costs, a share agreement

1. Two firms, differentiated products. A logit demand system (Anderson–de Palma) with an outside good; demand 

sensitivity α, mean value δ. Each firm’s marginal cost depends on its own innovation level.

2. Costs are private and evolve. Firm i’s innovation level ω ∈ {0,1} is its own private information; it falls (cost drops, 

C(0) → C(1)) with a rare private innovation shock, and is reset upward by a rare, public industry-wide shock.

3. The cartel agreement = shares + a vote. Collusive shares σ are tied to claimed innovation levels, plus a renegotiation 

rule: each period every firm votes either to keep its current share or to push for a larger one.

The tension:  a firm whose cost has fallen deserves a larger share — but it could simply claim one without having innovated.
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T H E  P A P E R ’ S  A P P R O A C H   ·   T H E  M O D E L  ( 2 )

Dynamics: vote → innovate → endure the war

1. Timing each period. Profits are realised; in collusion both firms vote; innovation shocks are drawn; in a price war a 

‘peace’ draw may end it. A yes-vote triggers a war that must be endured before shares adjust.

2. Three profit regimes. Collusion: a uniform price with shares µ(σ). Price war: marginal-cost pricing — more painful 

for a high-cost firm. 

3. How shares actually move. The war ends with an exogenous peace draw, probability P(peace); the initiator’s share 

then steps up. Severity = expected war length ≈ 1 / P(peace).

Baseline (Table 1):  δ=10, α=30, β=0.95, P(peace)=0.15, P(innovation)=0.01, cost 0.2 → 0.1. Sought equilibrium: a firm claims 

a larger share exactly when its innovation level exceeds its current share index only when it has truly innovated.
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T H E  P A P E R ’ S  A P P R O A C H   ·   T H E  S O L U T I O N  C O N C E P T

THREBE: a dynamic game with private information

1. The framework. Experience-based equilibrium (EBE) with persistent private types, the full belief hierarchy is 

intractable, so continuation values are pinned by the empirical frequency of the states play actually visits.

2. The problem, and the tremble. That disciplines values only on the recurrent class, deviations off it are undefined. A 

small tremble ε (Selten 1975) makes every state reached with positive probability, so nothing is off-path.

3. What it buys.  Beliefs and continuation values become model-consistent everywhere; and for a fixed policy they 

solve in closed form,  W = (I − βT)−1π — exact, unique, no simulation.

Contribution & cost:  an analytic, off-path-disciplined refinement of experience-based equilibrium. The price is a matrix 

inversion, so the state space must stay small.
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C O MM E N T  1   ·   T H E  M E C H A N I S M

The war works only if its costly phases can’t be gamed

1. The signal’s cost is assumed, not enforced. Harsh war pricing (marginal cost) and the war’s random length are 

imposed. THREBE disciplines only the public vote; the war conduct and the reallocation run automatically — not 

gaming the peace draw, and conceding the share are all off-model.

2. Not monitorable. Members see that a war ended, not whether it ended honestly, nor whether a rival truly priced at 

cost. That is the monitoring problem.

3.

Monitoring-and-compensation machinery. What does this machinery look like, a transfer implements the reallocation directly, 

without a war. Money-burning is second-best precisely when enforcement exists.

So it is not self-enforcing. The two phases that matter, fighting the war, then ceding the share, are exactly the ones no 

member wants to carry out and are not policed. 
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C O MM E N T  2   ·   T H E  M E C H A N I S M

Necessity of the price war

1. The signal works by forgoing surplus. Enduring marginal-cost pricing is differentially costly to a high-cost firm. 

Given variables 𝛼, 𝛽, Ω, 𝐶 𝑤𝑖 , 𝑃 𝑝𝑒𝑎𝑐𝑒 , 𝑃 𝑖𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 the cartel could calculate the required transfer value.

2. But money-burning is only needed when transfers are infeasible. The same single-crossing that makes the war 

separating makes a side-payment separating: a non-innovator will not pay to take the larger share. A transfer scheme 

could reveal type at no deadweight cost.

3. Cartels do compensate. Lysine and citric acid ran buy-back / compensation schemes for firms that undersold quota. 

For the paper:  position the price war against the transfer benchmark. When does a cartel that already meets to fix shares not 

simply pay?

4. Post-vote stability. The peace hazard is exogenous, so a firm can neither shorten nor withdraw from the war, which is 

what makes the trigger costly. Can the exogeneity assumption be monitored? 
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C O MM E N T  3   ·   I D E N T I F I C A T I O N

What does a “signaling” price war look like in the data?

1. On the path, three theories coincide. A signaling war, a demand-triggered war, and a punishment war all predict 

recurrent price wars inside a stable cartel

2. The signaling theory has a sharp, distinguishing prediction. The war is initiated by the firm whose marginal cost 

actually fell, and is followed by a market-share gain for that firm. Punishment and demand wars carry no such 

reallocation.

3. This is testable on data. For example the lysine cartel (de Roos 2006) documents renegotiated shares. 

For the paper:  describe the identifying restriction: reallocation toward the war’s initiator.
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C O MM E N T  4   ·   I M P L I C A T I O N S ,  A N D  S M A L L E R  P O I N T S

A signaling war leaves a distinctive footprint

1. Consequences for enforcement and damages. An observed price war is weak evidence that competition has 

returned. And the war here is below-competitive pricing. Detection hazard? 

2. Detection and damage estimations. Regime switching can detect these price wars, a dater that reads it as a 

competitive episode biases the benchmark down and overstates the overcharge.

Smaller points:  robustness to n > 2 firms and richer innovation ladders (matrix inversion binds here);  do the equilibrium regions depend on the tremble 

ε?;  the rival also suffers in the war, what sustains it? 
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I N  C L O S I N G

A new mechanism

1. Price wars reframed from punishment to a credible signal that reallocates shares — a third kind of equilibrium war —

solved with an analytic, off-path-disciplined refinement (THREBE).

2. Two things, both within reach: the empirical test (reallocation toward the war’s initiator) and the case for when/why a 

wasteful, un-enforceable war rather than a transfer.
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