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Motivation: Consumers’ Data Regulation

o Consumer data is abundant on the internet: search/purchase histories,

social media activity, etc.

e Very valuable for firms: tailored recommendations, targeted advertising,
personalized pricing, etc.

o Several cases: Amazon, targeted discount vouchers, etc.

e Subject of regulatory concerns.
o e.g. General Data Protection Regulation in the EU and the Banning
Surveillance Advertising Act in the U.S.
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Motivation: Effects of Price Discrimination

Price discrimination can:

1. Decrease total consumer surplus (e.g. 1st degree price discrimination);
2. Increase total consumer surplus (Bergemann et al (2015));

e Price discrimination can maximize total consumer surplus when it:
i) allows all consumers to buy the good and
ii) does not give additional profits to the firm (relative to the uniform

price case).
3. Define how surplus is distributed among different consumers.

e Maximizing total consumer surplus might disproportionately benefit
richer consumers.
e Prioritizing the surplus of poorer consumers might only be feasible while

granting additional profits to the firm.
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This Project

o We study consumer-optimal segmentations with a redistributive concern.
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This Project

o We study consumer-optimal segmentations with a

How to optimally segment a market given a ?

When can the redistributive goal be met while still
?

When will a redistributive segmentation grant to the
monopolist?
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Outline of talk

Model
Consumer-optimal segmentations without redistributive concerns
Consumer-optimal segmentations with redistributive concerns

When does redistribution require additional profits to the monopolist?
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Model



o A monopolist sells a good to a continuum of mass one of buyers.

¢ FEach consumer can consume at most one unit.

o Marginal cost ¢ = 0.
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A monopolist sells a good to a continuum of mass one of buyers.

¢ FEach consumer can consume at most one unit.

o Marginal cost ¢ = 0.

Consumers are characterized by their willingness to pay:
V=A{v,...,vk}, where 0 < v; < -+ < vg.

A market p is a distribution over WTP. The set of possible markets is:

MEA(V):{,MERK

K
Z,ukzland,ukZOforallk:e{1,...,K}}.
k=1

An aggregate market is denoted p* € M.
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Market Segmentation

o A social planner has the ability to segment the market, i.e. divide the
aggregate market into different sub-markets.
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Market Segmentation

o A social planner has the ability to segment the market, i.e. divide the

aggregate market into different sub-markets.

o Formally, a segmentation ¢ is a probability distribution on M which

averages to the aggregate market p*:

S()=<SoeAM)| D po(u)=p",|supp(o)] < oo

pesupp (o)
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Pricing Rule
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Pricing Rule

o At each segment u, the monopolist picks a profit-maximizing price.

o We focus on the pricing rule that selects the lowest optimal price for the

monopolist at every segment pu:

K
¢(p) = min ¢ arg max v b
( ) ke{l,....K} Z

i=k

o Surplus of a consumer of type v; at segment p:

u(p) = max {0, v, — G(1)}
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Segmentations: [llustration
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Redistributive Preferences

e Social planner’s objective is to maximize a weighted sum of consumers’
surplus, with social weights A = (A, Ag, ..., Ag).
e As in Dworczak et al. (2021), we consider A\; > A9 > --+ > Ag > 0,
capturing the redistributive objective of the social planner.
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Redistributive Preferences

e Social planner’s objective is to maximize a weighted sum of consumers’
surplus, with social weights A = (A, Ag, ..., Ag).
e As in Dworczak et al. (2021), we consider A\; > A9 > --+ > Ag > 0,
capturing the redistributive objective of the social planner.

o Weighted total consumers’ surplus at segment u:

W(p) = Z AURTATOR

« Given aggregate market p*, social planner’s objective is given by:

V(u*)zggé%ﬁ) > o(wW(w) (WES)
pesupp(o)
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Preliminary results

o A segmentation o is direct if a different price is charged at each segment
it induces: for any p, ' € supp(o), ¢(u) # o(i').
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Preliminary results

o A segmentation o is direct if a different price is charged at each segment
it induces: for any p, ' € supp(o), ¢(u) # o(i').

o We can focus on direct segmentations.

o A segment p is efficient if all consumers in p buy the good:

¢(p) = min supp(p).

o A segmentation o is efficient if it is only supported on efficient segments.

Proposition 1: Optimality implies Efficiency

If Ax > 0, any optimal segmentation is efficient.
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3-Type Case: Efficient Markets

Efficient markets

5 1 ’ 62
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Consumer-optimal segmentations

without redistributive concerns




Unweighted-optimal Segmentations

e When \{ = Ay =--- = Ag_1 = Ak, we have many optimal
segmentations.
o We'll refer to these segmentations as unweighted-optimal.
o As shown in Bergemann, Brooks and Morris (2015), a segmentation is
unweighted-optimal if:
1. It is efficient.
2. It does not give any additional profits to the monopolist relative to the

unsegmented market.
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3-Type Case: Unweighted-Optimal Segmentations

e These three segmentations are unweighted-optimal: they maximize total

consumer surplus.
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3-Type Case: Unweighted-Optimal Segmentations

Distribution of Surplus

@ oy s
61 CO U U3 T

o However, they allocate surplus the same way.

e Under decreasing weights, o, is over the other

unweighted-optimal segmentations.
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Consumer-optimal segmentations

with redistributive concerns




Strongly Redistributive Preferences

o We'll study the case where X\ strongly prioritize lower types.

Social weights A are if, for any k < k' < K — 1,

Ak
Ny 2

o Preferences are k-strongly redistributive if the social weight of any type
k than the social weight of any higher type k’.
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Strongly Redistributive Preferences

For any aggregate market p* in the interior of M, there exists k such that if
A is k-strongly redistributive, then any optimal direct segmentation
generates segments that divide the type space into ,
with the intersection in the support of any two segments being comprised of

one type.

U1 (%) U3 (W) Us Vg U7 (%
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Strongly Redistributive Preferences

For any aggregate market p* in the interior of M, there exists k such that if
A is k-strongly redistributive, then any optimal direct segmentation
generates segments that divide the type space into ,
with the intersection in the support of any two segments being comprised of

one type.
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How to Construct Strongly Redistributive Optimal Segmentations
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How to Construct Strongly Redistributive Optimal Segmentations
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How to Construct Strongly Redistributive Optimal Segmentations
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[lustration: 3-Type Case - Optimal Segmentation

o For 22 > ®t%2=4 (je when redistributive motive is strong), the optimal
3 V2 —V1 .
segmentation is the one below.
o Monopolist gets some additional profits relative to the unsegmented

market.

o(p) = vy
O(p) = v2
o(p) = v
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3-Type Case: Optimal Segmentation

o For 22 < wt%=u (e when redistributive motive is not very strong)
)\3 V2 —V1 : o/

the optimal segmentation is the one below.
o Monopolist does not get any additional profits, total consumer surplus is

maximized.

03
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When does redistribution require

additional profits to the monopolist?




Rent Region: 3-Type Case

o For aggregate markets an informational rent is needed to

achieve the redistributive goal:

03

01
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When does redistribution require rents?

An aggregate market p* belongs to the if there exists some
such that if the social planner has k-strongly redistributive preferences, the

optimal segmentation leaves a rent for the monopolist.

o Conversely, a p* such that no optimal segmentation ever leaves a rent to

the monopolist belongs to the region.
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When does redistribution require rents?

Let p* be an aggregate market with uniform price v,. Call oVF the
segmentation that splits p* into two segments p® and p", with:

/"LS: <ﬂ7/27“'7/”bi707"”0)7

g g
* *
ro__ 00 r luu—i-l luK
ILL — ) 7""[’Lu71_0_7"‘71_o_ )
v gy
where Mi:z—i“uz_—““l Zhe and 0 = “vzfvll’

O.NR

w H 21/26



When does redistribution require rents?

Let p* be an aggregate market with uniform price v,. p* belongs to the

no-rent region o2 is an unweighted-optimal segmentation of

*

W

NR

e No-rent region <= ¢ maximizes total consumer surplus.
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When does redistribution require rents?

Let u* be an aggregate market with uniform price v,. If o¥# is not an
unweighted-optimal segmentation of pu*, then there exists k such that under
r-strongly redistributive preferences, the optimal segmentation leaves a rent

for the monopolist.
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Rent Region: 3-Type Case

o For any aggregate market in the shaded region, informational rents to
the monopolist are needed whenever the redistributive motive is
sufficiently strong.

03

Rent region

5, " 5o
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Optimal Segmentation: No-rent markets

If a market p* belongs to the no-rent region, oV¥ is its optimal

segmentation.

e So for no-rent markets, optimal segmentations only generate two

segments.
e One with price vy, pooling types from v; to v,.
e One with price v, pooling types from v,, to vg.

o This segmentation is optimal (weakly) decreasing social weights.
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Takeaways

o Price discrimination can be used to increase consumer surplus.

e Depending on how it’s done, different consumers will reap the benefits.
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Takeaways

o Price discrimination can be used to increase consumer surplus.

e Depending on how it’s done, different consumers will reap the benefits.

o If we want poorer consumers to benefit, segments of the market in which
they are pooled together must be created.

e This comes at the expense of richer consumers.

e Depending on the composition of the market, this may be at the expense
of total consumer surplus: informational rents to the seller might be
needed to meet the redistributive goal.
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