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The revelation principle is the single most important reduction in mechanism design. It asserts that whatever
outcome is implementable by any mechanism — no matter how baroque the message space, how many stages,
how rich the strategic structure — is already implementable by a direct revelation mechanism in which
each agent’s message space is literally their type space and truth-telling is an equilibrium. In other words,
we can restrict attention, without loss of generality, to mechanisms of the form “agents announce types;
the designer applies a function.” This collapses the search for optimal mechanisms from the impossibly rich
space of all games to the tractable space of incentive-compatible direct mechanisms. It is the theorem that
makes mechanism design computationally feasible, and it is the conceptual pivot from “how should agents
communicate?” (the messy question) to “what function of private types can be implemented?” (the clean
one).

Formal Definition
Fix a type space Θ =

∏
i Θi, a prior F ∈ ∆(Θ), and an outcome space X. A mechanism is a pair Γ = (M, g)

with M =
∏

i Mi and g : M → X (or g : M → ∆(X) for randomized outcomes). Agent i’s strategy in Γ is a
map σi : Θi → Mi (or σi : Θi → ∆(Mi)).

A strategy profile σ = (σ1, . . . , σn) is a Bayes–Nash equilibrium of Γ if for every i and every θi:

Eθ−i|θi

[
ui(g(σi(θi), σ−i(θ−i)), θi)

]
≥ Eθ−i|θi

[
ui(g(mi, σ−i(θ−i)), θi)

]
for all mi ∈ Mi.

A social choice function f : Θ → X is Bayes–Nash implementable by Γ if there exists a BNE σ of Γ such
that g(σ(θ)) = f(θ) for all θ.

Revelation Principle (Myerson 1979, Gibbard 1973, Dasgupta–Hammond–Maskin 1979). If an
SCF f is implementable in BNE by some mechanism Γ = (M, g), then it is also implementable in BNE by
the direct revelation mechanism Γf = (Θ, f) in which truth-telling σ∗

i (θi) = θi is a BNE.

The analogous statement holds with dominant-strategy equilibrium replacing BNE: any DSIC implementable
SCF is implementable by a direct DSIC mechanism.

Intuition
The revelation principle is a “simulation” argument. Suppose some arbitrarily complicated mechanism Γ
implements f via equilibrium strategies σ. Imagine the designer building a new, simpler mechanism Γf : the
designer asks each agent to report their type, then internally simulates σi(θi) to compute what agent i would
have sent in Γ, and finally applies g to compute the outcome. The composite map is g ◦ σ = f .
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Now the question: is truth-telling a BNE of Γf ? Suppose agent i considers lying by reporting θ′
i ̸= θi. The

designer will simulate σi(θ′
i) — the message agent i would have sent if their type were θ′

i — and apply g.
But this is exactly the deviation available to agent i in the original mechanism Γ: sending the message σi(θ′

i)
instead of σi(θi). Since σ was a BNE of Γ, this deviation was not profitable; therefore lying in Γf is not
profitable either. Truth-telling is a BNE of Γf .

The principle removes the communication layer. In Γ, agents were communicating in some elaborate protocol;
in Γf , they just say what they are. The communication layer was doing no strategic work — it was just a
coordinate change. Any strategic possibility available via the elaborate protocol is already available via direct
reporting.

What the principle does not say. It does not say that every mechanism is equivalent to a direct
mechanism. It says that every implementable outcome function is implementable by a direct mechanism.
The mechanism itself can differ — the indirect mechanism may have multiple equilibria, may be robust
in ways the direct mechanism is not, may be computationally simpler. For studying the set of achievable
outcomes, direct mechanisms suffice; for studying the robustness, multiplicity, or practical implementability
of mechanisms, they do not.

This is the most frequent misunderstanding. The English auction and the second-price auction implement the
same DSIC outcome, and by the revelation principle, the direct-revelation second-price mechanism captures
everything the designer needs to know about outcomes. But the English auction has genuine practical
advantages: it is intuitive, visible, resistant to miscalibrated bidders, harder to collude on, and so on. These
differences are outside the scope of the revelation principle.

Structural Role
6.2 is the engine of all subsequent mechanism-design results. Without the revelation principle, every result
would require a separate existence proof over the full space of mechanisms. With it, every question reduces
to “find an IC direct mechanism implementing f and check IR.”

The principle has two forms, corresponding to two solution concepts:

• DSIC form. Any SCF implementable in dominant strategies is implementable by a DSIC direct
mechanism. This underpins VCG and the characterization of strategy-proof mechanisms.

• BIC form. Any SCF implementable in Bayes–Nash is implementable by a BIC direct mechanism.
This underpins Myerson’s optimal auction theory (6.4).

Subsequent nodes rely on the reduction:

• 6.3 Auction theory foundations writes the IC conditions in envelope form, which gives the mono-
tonicity + payment formula that characterizes BIC direct mechanisms in single-parameter environments.

• 6.4 Optimal auction design maximizes the designer’s objective over the space of BIC direct
mechanisms — the space the revelation principle reduces to.

• 6.5 Implementation theory asks when the revelation principle fails — for solution concepts like full
implementation (all equilibria must yield f) the principle does not apply, and one has to work with the
full mechanism space.

The revelation principle is a one-direction reduction: it tells us that direct mechanisms suffice for character-
izing implementable SCFs, but it does not tell us that direct mechanisms are optimal for practical deployment.
The indirect mechanism may have unique advantages: simpler communication (agents send a bid, not a
full type), dynamic information revelation (as in the English auction), robustness to bounded rationality,
and cultural familiarity. These practical considerations lie outside the principle but dominate real-world
mechanism choice.

The revelation principle also has a negative reading: it places upper bounds on what any mechanism can
achieve. If no direct IC mechanism implements a desired SCF, then no mechanism of any kind can implement
it. This negative use is how Myerson–Satterthwaite (1983) proved the impossibility of efficient bilateral
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trade: they showed that no BIC direct mechanism satisfying IR and budget balance can be efficient, and the
revelation principle extended this to all mechanisms.

Mathematical Development
Proof of the revelation principle (BNE form)

Let Γ = (M, g) be a mechanism with BNE σ = (σ1, . . . , σn) implementing f : Θ → X, meaning g(σ(θ)) = f(θ)
for all θ.

Define the direct mechanism Γf = (Θ, f): the message space is the type space, the outcome function is f .

Claim. Truth-telling σ∗
i (θi) = θi is a BNE of Γf .

Proof. Fix i and θi. Suppose all other agents tell the truth. Agent i’s expected utility from reporting θi is

Ui(θi; θi) = Eθ−i|θi
[ui(f(θi, θ−i), θi)] = Eθ−i|θi

[ui(g(σi(θi), σ−i(θ−i)), θi)].

From reporting θ′
i:

Ui(θ′
i; θi) = Eθ−i|θi

[ui(f(θ′
i, θ−i), θi)] = Eθ−i|θi

[ui(g(σi(θ′
i), σ−i(θ−i)), θi)].

Since σ is a BNE of Γ, for every alternative message mi = σi(θ′
i):

Eθ−i|θi
[ui(g(σi(θi), σ−i(θ−i)), θi)] ≥ Eθ−i|θi

[ui(g(mi, σ−i(θ−i)), θi)].

Therefore Ui(θi; θi) ≥ Ui(θ′
i; θi), and truth-telling is optimal. ■

Proof of the revelation principle (DSIC form)

Replace “BNE” with “dominant-strategy equilibrium” throughout. The key step: if σi is a dominant strategy
for agent i in Γ, then truth-telling is a dominant strategy in Γf , because any deviation in Γf corresponds to
a deviation in Γ that was dominated pointwise. ■

What the principle reduces, and what it does not

The principle reduces the existence of an implementing mechanism to the existence of an incentive-compatible
direct mechanism. It does not reduce:

• Full implementation (the requirement that every equilibrium of the mechanism — not just some —
yields f(θ)). The direct mechanism may have additional, undesirable equilibria besides truth-telling.
This is the concern of 6.5.

• Robustness to incorrect priors, to coalitions, to bounded rationality. Indirect mechanisms can be
more robust even when outcome-equivalent to direct ones.

• Communication complexity. The direct mechanism requires each agent to report their full type,
which can be exponentially large. Indirect mechanisms can sometimes compress.

• Ex-post vs interim IR. The principle works cleanly at the interim level (each agent prefers participation
given their type); ex-post IR (each agent prefers participation for every realization) is a stronger
constraint and interacts with the reduction differently.

Application: direct characterization of DSIC in quasi-linear single-item environments

Quasi-linear utilities ui(x, ti, θi) = vi(x, θi) − ti. By the revelation principle, we study direct mechanisms
(x, t) : Θ → X × Rn satisfying DSIC:

vi(x(θi, θ−i), θi) − ti(θi, θ−i) ≥ vi(x(θ′
i, θ−i), θi) − ti(θ′

i, θ−i)

for all i, θi, θ′
i, θ−i.

For single-parameter types (Θi ⊂ R) with monotone valuations, the DSIC conditions reduce to two algebraic
conditions on the allocation rule x(θ) and payment t(θ):
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1. Monotonicity. xi(θi, θ−i) is weakly increasing in θi.
2. Envelope / payment formula. ti(θ) = θixi(θ) −

∫ θi

0 xi(s, θ−i) ds + Ci(θ−i).

This is Myerson’s characterization, and it is the single most useful consequence of the revelation principle
in auction theory. It says that once you pick a monotone allocation rule, the payment rule is determined up
to a constant. Section 6.3 develops this in detail.

The power of this reduction is immense: instead of searching over all possible message spaces, all possible
outcome functions, all possible equilibria — an infinite-dimensional optimization — the designer searches over
monotone functions xi(θi) on [0, 1], a tractable one-dimensional problem. The revelation principle converts a
problem in “mechanism space” (enormous, unstructured) into a problem in “allocation-rule space” (compact,
well-structured, amenable to calculus of variations).

Multi-agent revelation and correlated types

When types are correlated (not independent), the revelation principle still applies, but the space of BIC direct
mechanisms is richer. Cremer and McLean (1988) showed that with correlated types and risk-neutral agents,
the designer can extract the full surplus — every agent’s information rent can be driven to zero by using
payments that exploit the correlation structure. This is a dramatic result: under independence, information
rents are unavoidable (the envelope formula guarantees positive rents for high types); under correlation, the
designer can “test” one agent’s report against another’s, penalizing inconsistencies. The revelation principle
reduces this to a direct mechanism where agents report types and the designer applies a scoring rule based
on the joint report.

This correlation-exploitation result has no poker analogue in the standard game (types are independent
conditional on the deck), but it does apply to team poker or collusion detection: if two colluding players’
reports (betting actions) are suspiciously correlated, the “mechanism” (the floor’s detection system) can use
that correlation to identify and penalize the collusion.

Worked Example
The revelation principle in a procurement auction

A buyer wants to purchase one unit of a good from one of n = 3 sellers. Each seller has a private cost
ci ∈ [0, 1] drawn iid from U [0, 1]. The buyer wants to procure at minimum expected cost while paying enough
to incentivize the lowest-cost seller to report truthfully.

Indirect mechanism: sealed-bid first-price reverse auction. Each seller submits a bid bi; the lowest
bidder wins and is paid their bid. Under BNE, the equilibrium bid is σi(ci) = n−1+ci

n (for uniform prior,
from standard auction theory) — above cost by a markup.

Direct-revelation equivalent. By the revelation principle, we can run the equivalent direct mechanism:
each seller reports ĉi; designer computes σi(ĉi) internally and runs the first-price rule. But this is the same as:
allocate to arg mini ĉi, pay them σi(ĉi) = n−1+ĉi

n . Truth-telling is a BNE: if I report ĉi, I win with probability
(1 − ĉi)n−1 and am paid n−1+ĉi

n ; I am choosing ĉi to maximize expected profit, and the first-order condition
at ĉi = ci is precisely the envelope condition that gave the BNE bid in the indirect form.

Alternative direct mechanism: reverse second-price (DSIC). Allocate to the lowest-cost reporter,
pay them the second-lowest reported cost. This is dominant-strategy IC (each seller’s payment is independent
of their own report conditional on winning). The revelation principle tells us this is not more powerful than
the first-price indirect mechanism — they implement different SCFs, and the revelation principle is a per-SCF
statement, not a comparison across SCFs.
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Illustration of “simulation”

Suppose in Γ the message space is “an English sentence,” and the equilibrium strategy is “describe my type
in plain English.” The revelation principle constructs Γf by: “please just send your type directly.” The agent’s
optimal behavior in Γf is to report truthfully, for the same reason their optimal behavior in Γ was to write
an honest sentence. The English layer was doing no work; the revelation principle strips it away.

Revenue equivalence as a corollary

The revelation principle, combined with the envelope characterization, immediately yields a surprising
corollary: any two mechanisms that implement the same allocation rule and give the lowest type the same
utility must generate the same expected revenue. This is the Revenue Equivalence Theorem (6.3), but its
origin is here — in the structural reduction of the mechanism space to a space where the payment rule is
pinned down by the allocation rule. Without the revelation principle, revenue equivalence would require
comparing arbitrary indirect mechanisms pairwise, an intractable task.

Limitations in practice: the Wilson critique

Robert Wilson (1987) observed that the revelation principle asks agents to report their entire type — a
potentially enormous object. In real markets, agents do not know their own types with precision, priors are
not common knowledge, and reporting costs are non-trivial. Wilson’s “detail-free” critique motivates the
search for mechanisms that work across many environments without requiring precise type reports. This led to
the Bergemann–Morris (2005) theory of robust mechanism design, which asks: which SCFs are implementable
for every common prior, not just one? The answer shrinks the implementable set dramatically, and only
ex-post IC mechanisms survive.

Poker Anchor
Concept mapping

Formal object Poker instantiation
Indirect mechanism Γ The full poker protocol: preflop, flop, turn, river,

betting rounds
Strategy σi Your full betting strategy as a function of hand ×

position × history
Direct-revelation mechanism “Just tell me your hole cards; I’ll simulate optimal

play”
Truth-telling as BNE Revealing cards at showdown is a dominant action

given that betting has ended
“Simulation” argument Software solvers do exactly this: they take your

range as input and output optimal play

Concrete situation: solvers as direct-revelation mechanisms

When you run a solver (PioSolver, GTO+), you are using the revelation principle in reverse. The real game
is an indirect mechanism: private cards, sequential betting, information sets, signaling through action. The
solver asks you to directly input your range and your opponent’s range — the “types” — and computes the
equilibrium strategies and payoffs. It is simulating the strategic layer given direct reports of types.

This is exactly the revelation-principle reduction: any equilibrium you could compute by modeling the full
betting game can also be computed by the direct “tell me your ranges” mechanism, followed by mechanical
expectation computation. The solver is not a different game from poker — it is the direct-revelation form of
poker, conditional on the betting tree.
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Concrete situation: showdowns and information revelation

At the river, after all betting is complete, the game reaches showdown. At this point, players are required to
reveal their cards — directly, not through signals. This is the only truly direct-revelation moment in the
game. Before showdown, everything is indirect: action patterns, bet sizes, timing tells are the message space,
and types are not reported directly.

The revelation principle says: whatever outcome the indirect betting game implements (in equilibrium), the
same outcome could be implemented by “skip the betting; just show your cards and the designer allocates
the pot according to some rule.” The reason poker has betting at all is that the point of the game is not the
allocation of the pot — the point is the strategic exercise of reading and deceiving, which requires the indirect
layer. The revelation principle is a statement about outcomes, not about entertainment value.

What this understanding buys you

You cannot get more expressive power by making the mechanism richer. A common beginner
intuition is that adding more bet sizes, more rounds, more options somehow increases the strategic space in a
productive way. The revelation principle says: no, the set of implementable outcomes is the same. The richer
mechanism may have different equilibrium structure, may be more or less robust, may be easier or harder to
play — but the set of functions of hole cards to pot allocations is unchanged. This is why mixed-strategy
solvers converge to similar equilibrium payoffs across different bet-size parameterizations.

Every “clever strategy” can be expressed as a direct type report. When a coach says “play this
hand this way to represent X,” they are describing an indirect signaling strategy. The direct-revelation
equivalent is: “report your type as X’ (even though you are actually X) and the mechanism will execute the
payoff you get from representing X.” This reframing is what solvers do internally, and learning to think this
way makes hand analysis cleaner: the question is always “what type am I claiming to be?” rather than “what
action does this type play?”

Computational simplification in private-information analysis. If you want to compute expected
value of a line, you can either (a) enumerate the betting strategies over all histories, which is intractable,
or (b) enumerate type profiles and compute the outcome directly via the SCF f . The revelation principle
guarantees (b) suffices. This is the basis of range-vs-range calculations.

The indirect mechanism still matters for exploitation. The revelation principle says outcomes are
equivalent; it does not say the process is equivalent. In poker, the indirect mechanism (betting rounds with
imperfect information) is where exploitation lives. Against a weak player, the indirect mechanism allows you
to extract information from their betting patterns — information that a direct mechanism would not elicit.
The revelation principle tells you the ceiling of what you can extract is the same, but the indirect mechanism
gives you tools for reaching that ceiling against opponents who are not playing equilibrium. This is the deep
reason why poker is played as a sequential betting game rather than as “show your cards and we compute
who wins”: the indirect mechanism is where skill expresses itself.

Coaching insight: “just play your range correctly” is the direct-revelation prescription. When a
coach says “stop trying to figure out what they have and just play your range correctly,” they are recommending
the direct-revelation strategy: report your type truthfully (play your hand according to its position in your
range) and let the mechanism (the equilibrium strategy) compute the outcome. This is the correct approach
against strong opponents but suboptimal against weak ones, where the indirect mechanism offers exploitative
opportunities.

Cross-Links
• 6.1 Social choice and IC — provides the DSIC and BIC definitions the principle operates on.
• 6.3 Auction theory foundations — the principle’s most productive application: reduces auction

design to monotone allocation + envelope payment.
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• 6.4 Optimal auction design — Myerson’s construction is entirely within the direct-revelation
reduction.

• 6.5 Implementation theory — the node that exposes where the revelation principle stops working
(full implementation, multiple equilibria).

• 4.3 Bayes–Nash equilibrium — the equilibrium concept the principle reduces.
• Computer science 2.x Game solvers — solvers implement the direct-revelation form of games.

Structural Compression
Invariant: Any social choice function implementable in Bayes–Nash (or dominant-strategy) equilibrium
of some mechanism is implementable in the same solution concept by a direct revelation mechanism in
which truth-telling is an equilibrium. The search for implementable SCFs reduces to the search for incentive-
compatible direct mechanisms.

Mechanism: Simulation argument. Given an indirect mechanism Γ with equilibrium σ, construct a direct
mechanism whose outcome function is f = g ◦ σ. Any deviation in the direct mechanism corresponds to a
deviation in Γ that was not profitable at equilibrium; therefore truth-telling is an equilibrium of the direct
mechanism.

Cross-System Echo: The revelation principle is structurally the game-theoretic analogue of sufficient
statistics in statistics and canonical forms in linear algebra. Sufficient statistics compress data without
losing information about the parameter; canonical forms compress matrices without losing information about
the operator; direct revelation compresses mechanisms without losing information about implementable
outcomes. Each is a reduction to the minimal representation of the relevant structural information. In
all three cases, the compression loses non-structural features (robustness, invariants beyond the structure,
auxiliary properties) while preserving exactly the object of interest.

Exercises
1. Prove the revelation principle for dominant-strategy implementation, filling in the details of the

simulation argument. Identify where the proof uses the fact that dominant strategies are immune to
any belief about others’ reports.

2. Show that the second-price auction (direct, DSIC) and the English auction (indirect, with ascending-
price dynamics) implement the same SCF in the private-values environment. Confirm that the revelation
principle does not distinguish between them at the outcome level.

3. Give an example of an indirect mechanism Γ with multiple BNE, one of which implements f and another
of which does not. Construct the associated direct mechanism Γf and verify that it has at least two
equilibria, one being truth-telling. Conclude that the revelation principle guarantees implementability
but not unique implementation.

4. In a quasi-linear single-item first-price auction with uniform [0, 1] values, write down the direct-revelation
equivalent. Specifically, give the allocation rule x(θ) and payment rule t(θ), and verify that truth-telling
is a BNE.

5. Suppose an agent’s type is a real number θi ∈ [0, 1] and the designer can only elicit a yes/no answer.
Does the revelation principle still apply? If the direct mechanism’s “message space” is restricted to {0, 1}
rather than Θi, how does the reduction change? (Hint: consider “elicit enough bits” as a multi-round
direct mechanism.)

6. Construct a two-agent, two-outcome environment in which every BIC direct mechanism is dictatorial (one
agent’s report determines the outcome regardless of the other). Relate this to Gibbard–Satterthwaite.
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7. Argue, structurally, why the revelation principle applies to partial implementation (some equilibrium
yields f) but not to full implementation (every equilibrium yields f). Identify the structural feature of
direct mechanisms that introduces the extra equilibria the principle cannot rule out.

Game Theory · Module 6 — Mechanism Design · Node 6.2
Concepts: mechanism-design, incentive-compatibility, bayesian-nash-equilibrium
Prerequisites: 6.1
Enables: 6.3, 6.4, 6.5

hbar.university — own.your.cognition
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