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Summary
Collusion in infinitely repeated first price procurement auctions with
complete information

Highlight a strategy combining price randomization and tie-breaking
allocation rule that support collusion for lower value of δ

Involves imperfect bid rotation scheme

Setup: Infinitely repeated game, common discount factor δ
Stage game: Two sellers, 1 and 2:

produce a homogenous good at production cost=0;
compete to sell a unit of good to a buyer with reserve price 1.

Tie breaking rule (Athey and Bagwell, 2001):
firms simultaneously submit g t

i ∈ [0, 1]

Firm i wins the auction with proba gt
i

gt
i +gt

−i

State-of-the art:
Collusion in SPNE for any δ ≥ 1

2
When δ < 1

2 : Π1 = Π2 = 0 in any pure SPNE, any
strongly-symmetric SPNE (with mixed strat) and any stationary
SPNE (with mixed strat).
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Setup

Focus: Grim trigger strategies with:
Mixed strategies: ( F̂i︸︷︷︸

price mix

, γ̂i (.)︸︷︷︸
tie-breaking allocation

for each price

)

Two-state equilibrium: colluding strategy Fw , FL and γW = 1 − γL -
last perior L plays W and conversely.

Punishment in NE (Bertrand, Πi = 0).
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Results

Theorem 1
A (two state) “interval-plus-point” collusive equilibrium exists iff
δ >

√
2 − 1

W = last period loser (designated winner)
Same maximum price p for W and L with positive mass;

pi p̂i p

positive
mass
for W

on-path deviation
undetected

but unprofitable

positive
mass
for L

hole: deviation
detected

and punished

positive
mass for both

L prices more aggressively than W (FL f.o.s. dominates FW )
W sets p with higher proba than L.
Tie-breaking bids: W wins with proba 1 if tie in [p, p̂] and with
proba 1−δ

2(1−δ)−δ2 ↗ δ at p = 1
Imperfect bid rotation...
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Results
Proposition 3: In an optimal collusive equilibrium p = 1
Optimal equilibrium: cartel profits increase in δ as p is played with
increasing proba.
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Discussion
Implication for cartel detection: CA should watch for "holes" in price
distributions below target price as it may be consistent with
collusion. With promotional activity too?

Figure: from Goldberg and Hellerstein (2013, RESTUD)
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Discussion

Tie-breaking rule: implementation? Need for coordination; makes
collusion more detectable by CA?

Usually who wins in a tie is decided by the buyer not by the sellers

Implications for downstream firms wishing to destabilize collusion at
the upstream level?

detection of deviation: if the tie breaking allocation bid is not
observable, could a firm deviate in submitting a different bid γ?

Why not Bertrand instead of procurement auction?
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