
Algorithmic Mechanism Design Carbon Emissions
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Beneficial Devia)on

Value $112 – Cost $90 = +$22
Value $87 – Cost $90 = -$3

Welfare
Economic value – societal cost

Max { Welfare of
the best safe
price auc)on 

Opt welfare
from any 1

single agent } Welfare of
the best unif. 
price auc)on , ≥ 1

26

Manufacturers: value to 
produce/pollute

Social cost of 
pollu?on

The usual Price 
of Anarchy  
bound fails due 
to social costs!

Idea: Set a “safe price” = 
average social cost per 
license up to the cap.

Fixes our Price of Anarchy bound. But, can it approximate 
what we thought we were gemng before?

Mechanism
Input: 
Data reported by 
strategic agents.

Output: 
-who gets what
-who pays what

Objec9ve: Maximize [revenue/efficiency/whatever]

A: Choose alloca?on, payment to incen?vize agents to report true data.

Q: What makes a mechanism different from an alloca?on algorithm?

Most Emissions Trading Schemes worldwide 
use the Uniform Price Auc9on:
1. Government sets cap !
2. Firms submit (decreasing) bids
3. Allocate to highest ! bids
4. Charge !th highest bid for each license

BUT this mechanism is not truthful.

Modifica)ons:
• Reserve price: never sell 

below ! (might sell < C)

• Price ceiling: can always buy 
extra for ! (might sell > C)

KETS

with Nicole Immorlica and Brendan Lucier ITCS ‘20

# licenses

opt ∑firm value
social cost

# licenses

opt ∑firm value
social cost

price floor

cap

Theorem:

• Housing: low income housing alloca/on
• Healthcare: insurance, provider incen/ves
• Economic Inequality: redistribu/on of wealth
• Online Labor Markets: messaging, matching, pay
• Educa<on: funding, parental engagement, student evalua/on
• Bias and Discrimina<on: affirma/ve ac/on
• Sustainability: prevent pollu/on
• Civic Par<cipa<on: incen/vize vo/ng
• The Developing World: centralizing agriculture markets

A multi-institutional initiative using techniques 
from algorithms, optimization, and mechanism 
design, along with insights from other disciplines, 
to improve access to opportunity for historically 
underserved and disadvantaged communities.

Workshop call for papers:
o AI and Machine Learning
o Empirical Studies and Policy
o Theory
o Problem Pitches and Demos

bringing together researchers 
and practitioners from over 100 
institutions in 30 countries

Thought experiment: no costs, 
values – reserve price

price floor

opt ∑firm value

# licenses cap

Health Insurance

Ques9on: Should a health insurance market 
designer regulate to improve pa?ent u?lity?

Free Market:
• More choices
• High prices

Limited Entry:
• Fewer choices
• Lower prices

Result: A characteriza?on of symmetric equilibria, and a condi?on for 
when Limited Entry is beMer (based on the prior distribu?on).

Approach 1: Recruit extra firms (or workers) and 
match simply!

Approach 2: For one big firm: design simple posted 
price mechanisms, give a ((log -)-approx.

Goal: Maximize the quality of matches or “gains from trade”.  This is firm 
value for product of labor minus worker cost of labor for every match.
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1. Learn about the systems in place and the issues with them
• Read policies in place
• Study exis?ng work in: economics, empirical work, public policy, sociology

2. Review related CS work
• Try to draw connec?ons between these

3. TALK TO A DOMAIN EXPERT!
• Communicate the types of problem we’re interested in and have the tools 

to solve
• Start formula?ng interes?ng ques?ons, jointly or going back and forth to 

ensure they’re the right ques?ons

Online Labor Markets

Finding A Research Problem

hZp://www.md4sg.com/

Social Good 
Domains

Algorithmic  
Mechanism Design

Poten&al 
Solu&ons

Interes&ng 
Problems

http://www.md4sg.com/

