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Definition of Equilibrium

1. Sender strategy: σ(t) mapping type to signal.

2. Receiver strategy: α(s) mapping signal to action.

3. Receiver belief: µ(t | s) updating beliefs given signal.

(σ∗, α∗, µ∗) is a (weak perfect Bayesian) equilibrium if:

1. σ∗(t) solves maxs U
S(α∗(s), t, s) all t.

2. α∗(s) solves maxa EU
R(a, t, s)dµ(t | s) all s.

3. µ∗ derives from prior and σ∗ using Bayes’s Rule (whenever
possible).
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Single-Crossing Condition

If t ′ > t, and s ′ > s, then US(a′, t, s ′) = US(a, t, s) implies that
US(a′, t ′, s ′) > US(a, t ′, s).
This is the fundamental sorting condition that arises in many
applications of information economics.
Geometrically it states that indifference curves in (a, s) space of
different types cross at most once.
Mathematically it can be thought of as a supermodularity
assumption on utility.
Economically, it says that higher types are more willing to use
higher signals.
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When Does Single-Crossing Fail?

One Example: Cheap Talk (US(·) independent of s).
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Separating Equilibrium

Let BR(s, t) be the Receiver’s best response to the signal s given
type t:
BR(s, t) solves: maxa UR(a, t, s).

1. Lowest type as in complete information: s0 solves
maxs US(BR(s, 0), 0, s). Solution is s∗(0).

2. Next type does as well as possible constrained by lower type
does not want to imitate. That is, given s∗(t), s∗(t + 1) is
solution to maxs US(BR(s, t + 1), t + 1, s) subject to
US(BR(s∗(t), t), t, s∗(t)) ≥ US(BR(s, t + 1), t, s).
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Details

1. Can one really solve the problems in the construction?

2. I described a path of play. How do you specify complete
strategies?

3. Given the strategies, are they really equilibrium strategies?

The answer to (1) is, in general, no (even with single crossing).
You might get a boundary solution. That is, you might have all
“high” types sending the highest message. This can be ruled out
with a boundary condition.
There are many answers to (2), but the most sensible is for R to
assume that signals s ∈ (s∗(t − 1), s∗(t)) come from t − 1 and so
a∗(s) = BR(s, t − 1). This “answer” raises two questions: why is
s∗(t − 1) < s∗(t)? why does this support the equilibrium? In both
cases the answer is “single crossing.”
The receiver best responds by definition. All we know about the
sender is that the sender of type t − 1 is indifferent between
sending “her” message (s∗(t − 1)) and the message of type t.
With single-crossing, this is enough.
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Properties of Separating Equilibria

I Multiplicity

I Pareto Ranked from the viewpoint of Sender.

I Good from the viewpoint of Receiver.

I Sensitive to prior.

I Excessive investment in signal
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Refinements Select “Pareto dominating separating
equilibrium”

The theory is out of fashion.
The theory invokes subtle dominance relationships.
The message is that one of the equilibria is “better” than the
others.
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