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Model
Motivated by peer grading example

« state space © C R"
e.g. © = {“bad”/“good” }"
bad/good on criterions:

VAN

“correctness’, “proot”, “clarity”, etc.
- agent has belief distribution G € A(O)
- Eliciting the marginal mean pg. (n-dim vector)
« Agent’s binary strategy space:

» no effort: prior.
» effort: posterior.

« Agent report r.
- After state 6 realized, score agent by S(r, ).

Definition (Proper Scoring Rule)
A scoring rule S(r, 0) is if from
the agent’s perspective, reporting ug truthfully is better

Etruthful [S ] > Enon—truthful [S ]

max Expected gain of exerting effort
s.t. S for mean,

Score ex post

Single-dimensional Problem

When the report space is on the real line. ..
Optimal Scoring Rule

Definition
The scoring rule is implemented by

= posting a binary choice question:
Do you believe the mean is higher than the prior, or
lower?

- in either choice, score positively /negatively linear in
realized state.

Theorem
The optimal is a V-shaped scoring rule.

Comparison: Quadratic Scoring

Definition
The quadratic scoring rule is S(r,0) =1 — (r — 6).

Theorem
The quadratic scoring rule can have an arbitrarily bad
approximation ratio.

(Informal) ... but quadratic is prior-independent
optimal.

Multi-dimensional Problem

When the report space is multi-dimensional. . .
Approximately Optimal Scoring Rule

Definition
A scoring rule is implemented by

« posting bounded proper SCoring

rules

« the agent chooses his favorite dimension and report

Theorem
The optimal max-over-separate scoring rule is an
S-approximation.

Comparison: Separate Scoring

Definition

A scoring rule S is a separate scoring rule if it is the
average over single dimensional scoring rules.

Theorem
The approximation ratio of separate scoring rule can be
()(n), n being dimension of report space.
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