


Explicit vs. Implicit Collusion

Collusion

explicit collusion or
cartels is per se illegal




When is collusion most likely?

. Small number of firms, fixed number of players (limited entry
and exit).

. Regular industry meetings where executives from different
firms meet

. Requirements for shared management of some input or
resource

. Regular price adjustments.
. Product uniformity.

. Transparency in price and quantity selections (makes easier
to detect and punish defection).




Collusion and Repeated Games

Many models of oligopoly give at least reasonably competitive
outcomes in a one-shot game.

firms are constantly interacting with each

other over time, making pricing decisions on an annual,
monthly, weekly daily or even shorter basis (eg electricity
market bids every 20 minutes).




Cournot Collusion
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Repeated Prisoners Dilemma

e Suppose now that the game is repeated indefinitely. Are there any
strategies we can write down that would sustain (C,C) as the
equilibrium strategy in every repetition of the game?

Consider the following “Grim Trigger Strategy” for each player:

— Play Cin the first period.

— Play Cin every period as long as all players in all previous periods
have played C.

— If any player has deviated (to D) in any previous period, play D in
all periods forward.

If the strategy sustains cooperation, players obtain a payoff:
2+2+2+..

Starting in any period that a player deviates, the deviating player
gets 3+1+1+..

So cooperating in all periods is optimal. The short term gains are
outweighed by the long term losses.




Repeated Prisoners Dilemma

Issues:

Patience: is $1000 today worth the same as S1000 a year from
now? We assumed above that players are infinitely patient.
What if players weren’t so patient?

Other NE? Another NE would be both players playing D in all
periods.

Grim Trigger seems like a strategy with a very severe
punishment? Could we sustain cooperation with something less
severe?

What if there is a final period to the game?
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Repeated Prisoners Dilemma

e We now consider less draconian strategies than the Grim Trigger.

e Tit for Tat Strategy. Play Cin the first period and then do whatever
the other player did in the previous period in all subsequent periods.

Limited Punishment Strategy. This strategy entails punishing a
deviation for a certain number of periods and then reverting to the
collusive outcome after the punishment no matter how players
have acted during the punishment. For example, Play D in periods
t=1, t=2, and t=3 if a deviation has occurred in t=0 and then play C in
=4,




Repeated Prisoners Dilemma




Repeated Prisoners Dilemma




Repeated Prisoners Dilemma




Repeated Prisoners Dilemma




Repeated Prisoners Dilemma

feasible payolf profiles




Repeated Prisoners Dilemma

e Folk Theorem for the Prisoners Dilemma:

— For any discount factor, 0<d<1, the discounted average payoff of
each playeriin any NE of G(«0,d) is at least u(D,D). le, players
must at least get the NE payoffs of the static one-shot game.

Let (x,,X,) be a feasible pair of payoffs in G for which x, > u,(D,D)
for each playeri. Then there is some d < 1, such that there is a
NE of G(c0,d) in which the discounted average payoff of each
playeriis x;.

Note for any discount factor, we can always attain at least u,(D,D)
as a NE of the infinitely repeated game.
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Feasible set




Folk theorem set




Maximally Collusive Equilibrium
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Maximally Collusive Equilibrium 3




Another Example
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Repeated Bertrand 2




Cartel Enforcement and Antitrust

The Folk theorem shows us that collusive outcomes are
potentially attainable by firms, so we cannot rely on defection
by firms to prevent price fixing.

Explicit intervention by policy makers is needed to prevent
collusion.

Suppose that a cartel exists and that it is self-sustaining. Now
suppose that there exists an antitrust authority which is
looking for and prosecuting cartels.

Assume that in any given period, there is a probability a that
the authority will investigate the cartel. If there is an
iInvestigation, assume there is a probability s that it leads to
successful prosecution, which leads to a fine of F to cartel
members and the cartel breaks down (forever). If the
prosecution is unsuccessful, the cartel continues.







Fines, Detection, and Prosecution




Factors that facilitate collusion:
High Industry concentration




Significant entry barriers

Frequent price changes




Rapid market growth

Technology or cost symmetry




Product homogeneity

Observability




Stable market conditions




