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Market Design Perspectives on Inequality Talk – Market Design Approach

What is Market Design?

Application of economic principles and game theory to
the design (or re-design) of market institutions.
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Market Design Perspectives on Inequality Talk – Market Design Approach

What is Market Design?

1 Economic Engineering

e.g., improving incentives; “leveling the playing field”

2 Working Around Impossibility Results

e.g., nonexistence results

3 Working Within Existing Conditions (where possible/necessary)

e.g., existing policy goals

4 Organizing Market Function

e.g., strategy-proof mechanisms → accurate data
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Market Design Perspectives on Inequality Talk – Market Design Approach

Some Key Concepts

1 Strategy-Proofness (vs. Manipulability)

essential for ensuring simplicity; not always achievable

2 Market Thickness

success requires participation

3 Market “Details”

vary from setting to setting; often depend on policy goals

4 Flexibility

often crucial for market organizers

Scott Duke Kominers July 21, 2016 10



Market Design Perspectives on Inequality Talk – Market Design Approach

Some Key Concepts

1 Strategy-Proofness (vs. Manipulability)

essential for ensuring simplicity; not always achievable

2 Market Thickness

success requires participation

3 Market “Details”

vary from setting to setting; often depend on policy goals

4 Flexibility

often crucial for market organizers

Scott Duke Kominers July 21, 2016 10



Market Design Perspectives on Inequality Talk – Market Design Approach

Some Key Concepts

1 Strategy-Proofness (vs. Manipulability)

essential for ensuring simplicity; not always achievable

2 Market Thickness

success requires participation

3 Market “Details”

vary from setting to setting; often depend on policy goals

4 Flexibility

often crucial for market organizers

Scott Duke Kominers July 21, 2016 10



Market Design Perspectives on Inequality Talk – Market Design Approach

Some Key Concepts

1 Strategy-Proofness (vs. Manipulability)

essential for ensuring simplicity; not always achievable

2 Market Thickness

success requires participation

3 Market “Details”

vary from setting to setting; often depend on policy goals

4 Flexibility

often crucial for market organizers

Scott Duke Kominers July 21, 2016 10



Market Design Perspectives on Inequality Talk – Market Design Approach

Overview

Now
The Market Design Approach

One Example from School Choice

Typology and Discussion

Later
Case Studies/Examples

Scott Duke Kominers July 21, 2016 11



Market Design Perspectives on Inequality Talk – One Example from School Choice

Overview

Now
The Market Design Approach

One Example from School Choice

Typology and Discussion

Later
Case Studies/Examples

Scott Duke Kominers July 21, 2016 12



Market Design Perspectives on Inequality Talk – One Example from School Choice

(Centralized) School Choice

Centralized assignment of K-12 public school seats.

Students (i.e. their parents) are (potentially) strategic agents.

School seats are “goods”; students have unit demand.

Students’ priorities at schools are exogenous.
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Market Design Perspectives on Inequality Talk – One Example from School Choice

Basic Theory of School Choice (Abdulkadiroğlu–Sönmez, 2003)

I ∼ set of students

C ∼ set of schools

P i ∼ preference ranking of i ∈ I over schools (and ∅)

Πc ∼ priority ranking of c ∈ C over students

qc ∼ total capacity of c ∈ C

A match µ specifies an assignment of students to schools.

(must respect capacities – |µ(c)| ≤ qc)

A mechanism ϕ assigns a match, given submitted preferences.

Scott Duke Kominers July 21, 2016 14



Market Design Perspectives on Inequality Talk – One Example from School Choice

Basic Theory of School Choice (Abdulkadiroğlu–Sönmez, 2003)
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Market Design Perspectives on Inequality Talk – One Example from School Choice

Basic Design Goals

Individual Rationality (∼ participation)

No student wants to drop out (i.e. µ(i)P i∅).

Elimination of Justified Envy (∼ stability)

If i envies j , then j has higher priority than i at µ(j)
(i.e. µ(j)P iµ(i) =⇒ jΠµ(j)i).

Strategy-proofness

Truthfulness is dominant (i.e. ϕ
(
P i ,P−i

)
P iϕ

(
P̄ i ,P−i

)
).

Pareto Efficiency

Respect of (unambiguous) Improvements in Priority
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Market Design Perspectives on Inequality Talk – One Example from School Choice

Backdrop: A Negative Result (Kesten, 2010)

Theorem
There is no Pareto efficient and strategy-proof mechanism that selects
the Pareto efficient and stable match whenever such a match exists.
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Market Design Perspectives on Inequality Talk – One Example from School Choice

The Deferred Acceptance Mechanism

Step 1

Each student applies to his/her first-choice school.

Each school tentatively “holds” its highest-priority applicants
(up to capacity) and rejects all others.

Step ` ≥ 2

Each student not currently “held” applies to his/her
most-preferred school that has not yet rejected him/her.

Each school “holds” its highest-priority applicants (up to
capacity) and rejects all others.

? Is stable and strategy-proof; is not Pareto efficient.
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Market Design Perspectives on Inequality Talk – One Example from School Choice

The Immediate Acceptance Mechanism

Step 1

Each student applies to his/her first-choice school.

Each school accepts its highest-priority applicants (up to
capacity) and rejects all others.

Step ` ≥ 2

Each not-yet-accepted student applies to his/her `-th choice.

Each school accepts its highest-priority applicants (up to
remaining capacity) and rejects all others.

? Is Pareto efficient; is neither stable nor strategy-proof.

? Popular in practice – why?
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Market Design Perspectives on Inequality Talk – One Example from School Choice

The Problem with Immediate Acceptance

Even if a student has very high priority at school c , he can lose his
priority to students who have top-ranked school c!

For a better choice of your “first choice” school [. . . ] consider
choosing less popular schools.

(Introducing Boston Public Schools, 2004)
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Market Design Perspectives on Inequality Talk – One Example from School Choice

The Problem with Immediate Acceptance

Even if a student has very high priority at school c , he can lose his
priority to students who have top-ranked school c!

Make a realistic, informed selection on the school you list as
your first choice. It’s the cleanest shot you will get at a school,
but if you aim too high you might miss.

Here’s why: If the random computer selection rejects your first
choice, your chances of getting your second choice school are
greatly diminished. That’s because you then fall in line behind
everyone who wanted your second choice school as their first
choice. You can fall even farther back in line as you get bumped
down to your third, fourth and fifth choices.

(St. Petersburg Times, 2003)
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Market Design Perspectives on Inequality Talk – One Example from School Choice

The Problem with Immediate Acceptance

Even if a student has very high priority at school c , he can lose his
priority to students who have top-ranked school c!

One school choice strategy is to find a school you like that is
undersubscribed and put it as a top choice, OR, find a school
that you like that is popular and put it as a first choice and find
a school that is less popular for a “safe” second choice.

(West Zone Parents Group minutes, 2003)
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Market Design Perspectives on Inequality Talk – One Example from School Choice

Sincere vs. Sophisticated (Parents) (Pathak–Sönmez, 2008)

Assume that the unsophisticated are truthful.

natural default behavior
suggested by anecdotes (Hastings–Kane–Staiger, 2005) and
experimental evidence (Chen–Sönmez, 2006)

Assume that the sophisticated best-respond.

Consider the equilibrium . . .
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Market Design Perspectives on Inequality Talk – One Example from School Choice

Sincere vs. Sophisticated (Parents) (Pathak–Sönmez, 2008)

1 In equilibrium under the Immediate Acceptance mechanism,
sincere students lose their priorities to sophisticated students.

2 Sophisticated students never lose priority; sincere students may
gain priority at the expenses of other sincere students.

3 (Coordinated) sophisticated students prefer IA to DA.

4 Sophisticated students prefer that the sincere remain sincere.
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Market Design Perspectives on Inequality Talk – One Example from School Choice

Sincere vs. Sophisticated (Parents) (Pathak–Sönmez, 2008)

A strategy-proof algorithm “levels the playing field” by
diminishing the harm done to parents who do not strategize
or do not strategize well.

(BPS Strategic Planning Team, 2005)
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Market Design Perspectives on Inequality Talk – One Example from School Choice

Sincere vs. Sophisticated (Parents) (Pathak–Sönmez, 2008)

Changing the market-clearing mechanism can be
a step towards ensuring equality of access.
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Market Design Perspectives on Inequality Talk – One Example from School Choice

\footnote

The Pathak–Sönmez (2008) paper is a true paragon.
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Market Design Perspectives on Inequality Talk – One Example from School Choice

There is LOTS more school choice theory. . . .

Incorporating Affirmative Action
(Kojima, 2012; Hafalir–Yenmez–Yildirim, 2013; K.–Sönmez, 2016)

Incentivizing School Improvement
(Hatfield–Kojima–Narita, forth.)

Encouraging Charter Schools to Participate
(Ekmekci–Yenmez, 2014; Roth–Shorrer, 2015)

Achieving “Cardinal” Efficiency
(Abdulkadiroğlu–Che–Yasuda, 2011; Lu, 2014)

Creating True “Choice”
(Calsamiglia–Güell, 2014; Calsamiglia–Miralles, 2014)
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Market Design Perspectives on Inequality Talk – Typology and Discussion

Recall: What is Market Design?

Application of economic principles and game theory to
the design (or re-design) of market institutions.
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Market Design Perspectives on Inequality Talk – Typology and Discussion

So. . .

What does a “market design problem” look like?
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Market Design Perspectives on Inequality Talk – Typology and Discussion

(Some) Types of Market Design Interventions

1 Marketplace Mechanism (Re-)Design

2 Information Provision

3 (Re-)Shaping the Extensive Margin

4 Market Creation
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Market Design Perspectives on Inequality Talk – Typology and Discussion

Marketplace Mechanism (Re-)Design

A market exists, but it does not achieve
welfare/distributional goals.

“Classical” market design – often in circumscribed contexts.

The welfare function and other design goals are often determined
by policymakers and/or market makers; we act as engineers.

e.g. Boston school choice redesign; implementation of affirmative
action systems; design of adoption exchanges. . . .
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Market Design Perspectives on Inequality Talk – Typology and Discussion

Information Provision

Participants in the market have unequal information
(and/or unequal incentives for information acquisition).

Goal: Change the information flow, to equalize or rebalance.

The market organizer may need to assemble information
upfront. . . but some mechanisms do provide efficient
information acquisition incentives.
Uninformedness is a big issue—agents need to understand that
information is available, and how to use it.

e.g. Entry-level job certification; reporting school quality; mapping
nutrition/health resources. . . .
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Market Design Perspectives on Inequality Talk – Typology and Discussion

(Re-)Shaping the Extensive Margin

A market exists, but agents do not participate
(or wholly lack access).

Solutions often start with ethnography:
Where in the pipeline does participation breakdown? And what
is the source of friction?

Some Common Causes:
transaction costs,
historical exclusion,
unawareness of the market,
inability to locate/define participants.

e.g. Digitization, public healthcare exchanges, land allocation,
alternate college access channels. . . .
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Market Design Perspectives on Inequality Talk – Typology and Discussion

Market Creation

The market is “missing” somehow—often via
failure of coordination or pricing.

Often associated with “trivial” first-order theory. . .

“There’s a good that’s being thrown out; other people want it;
all we need is a conduit (with prices)!”

. . . yet “practical” theory can be subtle.

“So why hasn’t a market emerged?”

e.g. Supplying food banks; youth summer employment programs;
teacher allocation systems. . . .
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Market Design Perspectives on Inequality Talk – Typology and Discussion

(Some) Types of Market Design Interventions

1 Marketplace Mechanism (Re-)Design

2 Information Provision

3 (Re-)Shaping the Extensive Margin

4 Market Creation
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Market Design Perspectives on Inequality Talk – Typology and Discussion

Notes

Market design is fun!

Lots of policymakers and entrepreneurs do market design!

“Typology” is a bit of a misnomer – Different types of market
design overlap!

While we have focused on inequality-related examples, all the
stories so far make sense in more general contexts.
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Market Design Perspectives on Inequality QED

\pause
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Market Design Perspectives on Inequality II:

Action
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Market Design Perspectives on Inequality Action
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Market Design Perspectives on Inequality Action

(Some) Application Domains (Citations NOT exhaustive!!)

Adoption (Slaugh–Akan–Kesten–Ünver, 2016)

Food Banks (Prendergast, 2016)

Public Housing (Leshno, 2015; Thakral, 2016)

Refugee Resettlement (Rapoport, 2014; Jones–Teytelboym, 2015)

Healthcare (Lindau et al., 201*)

Sharing Economy (Edelman–Luca–Svirsky, 2016)

Teacher Allocation (Featherstone, 2014; Davis–Montagnes, 2015)

Youth Employment (Gelber–Isen–Kessler, 2016)

Labor Markets (Pallais, 2014; Stanton–Thomas, forth.)
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Market Design Perspectives on Inequality Action

\deepbreath
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Market Design Perspectives on Inequality Action – Marketplace Mechanism (Re-)Design

Marketplace Mechanism (Re-)Design

A market exists, but it does not achieve
welfare/distributional goals.

“Classical” market design – often in circumscribed contexts.

The welfare function and other design goals are often determined
by policymakers and/or market makers; we act as engineers.

e.g. Boston school choice redesign; implementation of affirmative
action systems; design of adoption exchanges. . . .
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Market Design Perspectives on Inequality Action – Marketplace Mechanism (Re-)Design

Designing Adoption Exchanges (Slaugh–Akan–Kesten–Ünver, 2016)

“established in 1979 to support county and nonprofit agencies
as they attempt to find adoptive families for children who are
difficult to place [. . . ]

maintains detailed data on children and the preferences of
families [. . . ] to recommend matches between families and
children.”
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Market Design Perspectives on Inequality Action – Marketplace Mechanism (Re-)Design

Designing Adoption Exchanges (Slaugh–Akan–Kesten–Ünver, 2016)

Pennsylvania child welfare appropriations ≥ $1.5B in 2014-2015

∼ 15,000 children in foster care; 2,000 waiting for adoption
Placing children with permanent families is important!

Individual caseworkers expressed widespread dissatisfaction with
the Pennsylvania Adoption Exchange “positive views about
possible helpfulness of the registration data.”

⇒ natural avenue for economic design
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Designing Adoption Exchanges (Slaugh–Akan–Kesten–Ünver, 2016)

“We reviewed registration and outcome information about
children served by PAE to better understand adoption trends in
Pennsylvania and the varying levels of difficulty in trying to find
adoptive placements.”

→ Uncovered five factors in non-adoption that the PAE had
not previously realized were important.

→ Developed data-driven tool for proposing matches.
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Scott Duke Kominers July 21, 2016 48



Market Design Perspectives on Inequality Action – Marketplace Mechanism (Re-)Design

Designing Adoption Exchanges (Slaugh–Akan–Kesten–Ünver, 2016)
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Designing Adoption Exchanges (Slaugh–Akan–Kesten–Ünver, 2016)

“The adoption rate increases with the amount of information
about the families’ preferences utilized [. . . ].”

Using “narrow matching” can yield large gains (7.7%  41%).
→ The PAE is now collecting additional information for use in

match recommendations, and is tracking match outcomes.

The PAE is also working to reduce incentives for strategic
manipulation. . . .

“Batching” allows the PAE to spot families who may be
over-representing willingness to take children with special needs.
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Refugee Resettlement
(Rapoport, 2014; Jones–Teytelboym, 2015; Delacrétaz–K.–Teytelboym, 2016)
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Information Provision

Participants in the market have unequal information
(and/or unequal incentives for information acquisition).

Goal: Change the information flow, to equalize or rebalance.

The market organizer may need to assemble information
upfront. . . but some mechanisms do provide efficient
information acquisition incentives.
Uninformedness is a big issue—agents need to understand that
information is available, and how to use it.

e.g. Entry-level job certification; reporting school quality; mapping
nutrition/health resources. . . .
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(Re-)Shaping the Extensive Margin

A market exists, but agents do not participate
(or wholly lack access).

Solutions often start with ethnography:
Where in the pipeline does participation breakdown? And what
is the source of friction?

Some Common Causes:
transaction costs,
historical exclusion,
unawareness of the market,
inability to locate/define participants.

e.g. Digitization, public healthcare exchanges, land allocation,
alternate college access channels. . . .
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Entry-Level Labor Certification (Pallais, 2014)

“Young workers are more likely to be unemployed than older,
more experienced workers. A key question in designing policies
to improve young workers’ labor market outcomes is whether
their poor outcomes result from human capital deficiencies or
barriers to labor market entry. If it is the former, then these
workers may need to engage in intensive education or training
programs to succeed in the labor market. If it is the latter, then
programs that simply give these workers a foot in the door may
have long-lasting benefits.”
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Entry-Level Labor Certification (Pallais, 2014)

“Workers in the sample were randomized into three groups: two
treatment groups (with 476 workers in each) and a control
group (containing the remaining 2,815 workers). [. . . ] I hired
workers in both the ‘coarse evaluation treatment’ and ‘detailed
evaluation treatment’ groups. I provided workers in both
treatment groups with a public one-to-five rating, calculated
from their actual performance statistics and normed to match
the distribution of ratings in the market. [. . . ] The difference
between the two treatment groups was the amount of
information about workers’ performance that was in the public
comment I provided.”
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Entry-Level Labor Certification (Pallais, 2014)

∼ worker welfare gains on the order of $52,000 (across the market)

∼ firm welfare gains on the order of $2,800 (across the market)
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Entry-Level Labor Certification (Pallais, 2014)

“It is [un]likely that workers accumulated human capital in
these jobs. Workers worked a maximum of 10 hours; the
average hire worked for only 7.6 hours. Given workers’ offline
experience, this was a very small increment to their total work
experience. I did not provide training or guidance[. . . ].

The second alternative is that the act of hiring a worker caused
the market to positively update its belief about the worker’s
ability [and this is supported in further empirical tests].”
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Non-Standard Skill Certification via Contests
(Glaeser–Hillis–K.–Luca, 2016)
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The Unequal Sharing Economy (Edelman–Luca–Svirsky, 2016)

Because they facilitate commerce at a distance, online platforms
can conceal information that might otherwise enable
discrimination. [. . . ]

However, these advantages are by no means guaranteed, and in
fact they depend on design choices made by each online
platform. Over time, platforms have moved toward systems that
favor more revealing profiles that reduce anonymity for users.
New platforms also often grant sellers the ability to handpick
the people they transact with. [. . . ]
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The Unequal Sharing Economy (Edelman–Luca–Svirsky, 2016)

Method: Split study styled after Bertrand–Mullainathan
(2004), with AirBnB accounts “differ[ing] by name but [. . . ]
otherwise identical.”

Findings: Significant discrimination against guests with
African-American-sounding names (42% inquiry acceptances
vs. 50% for guests with distinctively White names).
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The Unequal Sharing Economy (Edelman–Luca–Svirsky, 2016)

Natural Market Design Solutions(?):

Reduce information?
Tax bias, and/or provide subsidies that encourage
learning/debiasing?
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Digital Divides, More Generally

Scott Duke Kominers July 21, 2016 61



Market Design Perspectives on Inequality Action – Information Provision & the Extensive Margin

Digital Divides, More Generally

Scott Duke Kominers July 21, 2016 61



Market Design Perspectives on Inequality Action – Information Provision & the Extensive Margin

Digital Divides, More Generally
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Market Creation

The market is “missing” somehow—often via
failure of coordination or pricing.

Often associated with “trivial” first-order theory. . .

“There’s a good that’s being thrown out; other people want it;
all we need is a conduit (with prices)!”

. . . yet “practical” theory can be subtle.

“So why hasn’t a market emerged?”

e.g. Supplying food banks; youth summer employment programs;
teacher allocation systems. . . .
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“Feeding America” (Prendergast, 2016)

Mission: “to feed
America‘s hungry through
a nationwide network of

member food banks”
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“Feeding America” (Prendergast, 2016)

“Conceptually, this is not a difficult problem: Feeding America
should ensure that the food ends up with the food bank whose
need is greatest, taking account of transportation costs,
spoilage, and storage issues.”

In practice, it is much more problematic. [. . . O]ne can construct
measures of poverty at this level that reflect reasonably well
aggregate food needs. Despite this, there remain considerable
obstacles in identifying how much any given food bank needs a
particular load that Feeding America has to offer.”

∼ quality vs. quantity tradeoff?
∼ unobserved variation in food access “outside the network”
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“Feeding America” (Prendergast, 2016)

Design Goals:
1 responding to idiosyncratic demand
2 sending food to the areas of greatest need

3 bringing in more food on the extensive margin
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“Feeding America” (Prendergast, 2016)

Pre-2005: “[A] food bank would receive a call or email from
Feeding America letting them know that they had been assigned
a ‘load’. This sometimes had conditions, such as a required
pickup date. Food banks were (and remain) liable for
transportation costs. The choice of a food bank was to either
say yes or no. If a food bank refused a lot, these counted
against their need measure as if it had been accepted.”

∼ transparent, “fair”
∼ BUT no demand indicators, treats all food types equally
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“Feeding America” (Prendergast, 2016)

Design Puzzle: “In order for consumer choice to play a role, it
must be that – through some mechanism – a budget is created,
by which we mean that if a consumer raises her hand to say she
would like good x, it reduces the likelihood of receiving good y.
Without the creation of such a budget, all hands are raised and
so consumer choice becomes uninformative.”

∼ but using real money exacerbates existing inequalities. . . .
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“Feeding America” (Prendergast, 2016)

Market Design Solution:

Feeding America introduced a scrip currency called “shares.”

Shares are allocated in proportion to assessed need.

Food banks use shares to bid in daily food spot markets.

Shares spent are redistributed the next day.
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“Feeding America” (Prendergast, 2016)

Market Design Solution:

Feeding America introduced a scrip currency called “shares.”

Shares are allocated in proportion to assessed need.

Food banks use shares to bid in daily food spot markets.

Shares spent are redistributed the next day.

Additional features:

credit,
joint bidding,
negative prices,
selling food to the system. . .
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“Feeding America” (Prendergast, 2016)
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“Feeding America” (Prendergast, 2016)

Welfare Impact: “Ignoring all the welfare benefits associated
with better allocation of demand across food banks, consider
the value of an extra 100 million pounds of food for people fed.
The average person eats 4 pounds of food per day, so allowing
for 20% spoilage (which is large), this implies that the increased
supply allows approximately an additional 60,000 people to
receive those 4 pounds every day.”

As such, it represents a
considerable endorsement for this market-like allocation
mechanism.”

Scott Duke Kominers July 21, 2016 70



Market Design Perspectives on Inequality Action – Market Creation

“Feeding America” (Prendergast, 2016)

Welfare Impact: “Ignoring all the welfare benefits associated
with better allocation of demand across food banks, consider
the value of an extra 100 million pounds of food for people fed.
The average person eats 4 pounds of food per day, so allowing
for 20% spoilage (which is large), this implies that the increased
supply allows approximately an additional 60,000 people to
receive those 4 pounds every day. As such, it represents a
considerable endorsement for this market-like allocation
mechanism.”

Scott Duke Kominers July 21, 2016 70



Market Design Perspectives on Inequality Action – Market Creation

“Daily Table”

“Daily Table is a not-for-profit
retail store that offers our
community a variety of tasty,
convenient and affordable
foods[. . . ].

We [work with] growers,
supermarkets, manufacturers, and
other suppliers who donate their
excess, healthy food to us, or
provide us with special buying
opportunities.

In this way, we are able to keep
prices affordable for all our
customers.”
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\deepbreath
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Recall: What is Market Design?

Market design translates economic theory and analysis
into practical solutions to real-world problems.
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(Some) Types of Market Design Interventions

1 Marketplace Mechanism (Re-)Design

2 Information Provision

3 (Re-)Shaping the Extensive Margin

4 Market Creation
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Goals for Market Design ↔ Inequality Interface

1 Ensure Equality of Access
↪→ Understand real-world {strategic, information, . . .} deficits.

2 Actively Correct Distributional Inequalities
↪→ Incorporate distributional goals into the welfare function(!).

3 “Bring People Into the Market”
↪→ Locate non-participants, and grok their incentives.

4 Help Those Who are Already Fighting Inequality
↪→ Go find them.
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Goals for Market Design ↔ Inequality Interface

Incorporate real-world constraints into a
more “true” concept of efficiency

–

and then take action.
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\end{talk}

You too can be a market designer.
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\end{talk}

You too can be a market designer.
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