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1. Introduction

The commercial success of the Internet has led to the proliferation of
databases containing incredible amounts of consumer information.
Firms, governments, data aggregators, and other interested parties can
now record and analyze data about consumers at unprecedented levels
of detail and speed. Nearly all US consumers now use online media to
shop (BIA, 2013), and 61% of US consumers own smartphones
(Deloitte, 2013). Over two thirds of online adults in the US are now reg-
istered on social networks (Pew, 2013), and 200 million individuals in
North America alone have created Facebook accounts (Facebook,
2013). Coupled with the advancements in online technologies and con-
sumers' increasing demand for them are a concomitant release of
consumer information and a sharp rise in public debate about the
dramatic erosion of consumer privacy.

Recent studies have focused primarily on the protection of informa-
tion about a consumer's preferences or type, and the relationship
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between privacy and pricing. See Acquisti et al. (2014), Goldfarb and
Tucker (2012), Tucker (2012), and Fudenberg and Villas-Boas (2006)
for recent surveys. Fudenberg and Tirole (1998) examine the case
where a firm's ability to identify consumers varies across goods. Villas-
Boas (2004) and Chen and Zhang (2009) study “price for information”
strategies, where firms price less aggressively in order to learn more
about their customers and price discriminate in later periods. Acquisti
and Varian (2005) and Conitzer et al. (2012) study models in which
merchants have access to “tracking” technologies and consumers have
access to “anonymizing” (or record-erasing) technologies, and show
that welfare can be non-monotonic in the degree of privacy. Taylor
(2004), Calzolari and Pavan (2006), and Kim and Wagman (2013) ex-
amine the exchange of consumer information among companies
that are interested in discovering their reservation prices, and Burke
et al. (2012) and Wagman (2014) show that even in competitive
markets firms may collect excessive amounts of information about
individuals.

Existing studies of the economics of privacy address several
questions: Is there a demand for privacy without a taste for (or an
intrinsic value of) privacy? Which consumers benefit from privacy and
which consumers do not? What is the impact of consumer privacy on
firms' profits and what are the overall welfare implications? The
above works tackle these questions in settings where firms incur
some costs in order to learn about consumer-specific characteristics;
that is, costs associated with information acquisition about consumer
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preferences or types. For instance, a firm may offer introductory prices
in order to induce consumers to buy and then infer information about
their interests and willingness to pay — for its own products and possi-
bly for related offerings.

In this paper, motivated by the unprecedented existing availability
of consumer information, we take the alternate approach of assuming
that information about consumers is already available. That is, a setting
where such data has already been collected. We then re-examine the
above questions in the context of oligopolistic markets, and, especially,
ask: Given this unprecedented availability of consumer information,
who stands to win and who stands to lose from making this information
(in)accessible to firms? The answer, we show, is that it depends. To
demonstrate this, we examine several work-horse oligopoly models
and show that who benefits and who loses from privacy largely depends
on the specific model under consideration.

In particular, we examine four fundamental models that are com-
monly used in the literature: (i) a linear city model (LCM), (ii) a
circular city model (CCM), (iii) a vertical differentiation model
(VDM), and (iv) a multi-unit symmetric demand model (MSDM).
The effects of enforcing consumer privacy - in our case, by
disallowing firms to tailor prices to individual consumers - are sum-
marized in Table 1.

As indicated in Table 1, the effects of privacy are not equal across
models, although the outcome is often less efficient (higher deadweight
loss) with privacy, and the preference for privacy among consumers
usually varies — in particular, consumers with high demand parameters
for a given product tend to prefer privacy, whereas those with low de-
mand parameters tend to prefer no privacy. Moreover, it is clear that
across all four models, privacy hurts some, helps others, and does not
always increase social welfare.

Our findings thus caution that studies of consumer privacy must
be understood within their individual context and industries, and
that their conclusions depend on the specific competitive land-
scapes at play — and may not necessarily apply more broadly.
Furthermore, our findings demonstrate that rather than a single
piece of regulation to address the decline in consumer privacy, a
nuanced approach that is tailored to specific markets may be more
appropriate.

The remainder of this paper is organized as follows. Sections 2
through 5 present the linear city model, the circular city model, the
vertical differentiation model, and the multi-unit symmetric demand
model respectively, and Section 6 concludes.

2. Linear city model

We begin by considering the celebrated linear city model (Hotelling,
1929) on the unit interval, where firm A is located at 0 and firm B at 1.
Both firms' unit costs are ¢ > 0, and consumers' locations (addresses),
a e [0,1], specify their distances from 0 and are uniformly distributed.
Consumers have unit-demands with valuations v, incur transportation
costs t per unit distance, and the market is assumed to be covered in
equilibrium, which is ensured by v>c + 3.

2.1. Equilibrium with privacy

When firms have no information about consumers' types, they set
uniform prices. A consumer of type ¢ is indifferent between purchasing

Table 1
Summary of results.
LCM ccM VDM MSDM
Total industry profits Higher Same Higher Lower
Consumer surplus Lower Lower Lower Higher
Deadweight loss Same Higher Higher Higher/lower
Consumers prefer privacy None Some Some Some

from firms A and B if and only if v — py — t& = v — pp — t(1 — ).
That is, given

Pg—Pa 1)

1
2 2t

o

Consumers located below (above) o purchase from A (B). Taking
the marginal consumer into account, firms A and B maximize profits
with their objectives specified by max,,mx = a*(py—c) and maxy,mp =
(1—a*)(pg—c), respectively.

Proposition 1. In equilibrium with privacy, prices satisfy pp =ps=c+ t
and the marginal type is o = 1. Profits satisfy ma 4 mg = t, consumer sur-
plus is v—c—3, and the outcome is efficient. The minimum and maximum
consumer utilities are U(}) =v—c—%* and U(0) = U(1) =v —c — ¢,
respectively.

Proof. Substituting Eq. (1) into max,, my = o (p,—c) and max,,mg =
(1—a*)(pg—c) and taking the first-order conditions yields ps =
(c + t + pgp)/2 and pg = (c + t + pa)/2. Solving for the equilibrium
pricesyields py = ps = ¢ + t,resulting ino* = landm, = mp = £, whereas

1

S= Zj‘fJ [v—c—t—ta]da = v—c—%. Since all consumers buy from the
closer firm, the outcome is efficient. B

2.2. Equilibrium without privacy
If consumer types are common knowledge and arbitrage is infeasi-

ble, then firms compete for each consumer, and prices are driven down-
ward as follows:

PaA(Q) pp(0)
a<0.5 c+t(1-200) c
o=0.5 c c+t(20-1)

As indicated above, the resultant prices are the cost of production
plus the difference in transportation costs. We have the following result.

Proposition 2. In equilibrium without privacy, profits satisfy ma + g = &,
consumer surplus is given by v—c—3; and the outcome is efficient. The min-
imum and maximum consumer utilities are U(0) = U(1) = v — ¢ — tand
U(}) = v—c—}, respectively.

1
Proof. In equilibrium, my =mp = fé t(1—2a)do ::i and CS=2

1

E)[v—c—t(l —o)|da = v—c—%. Since all consumers buy from the
closer firm, the outcome is efficient. B

Notice that in comparison to the outcome with complete privacy
where firms charge uniform prices, all consumers are better off with in-
dividualized pricing (consumers located at points 0 and 1 are offered
the same prices under both privacy regimes and are indifferent, where-
as other consumers are strictly better off without privacy). Rather than
compete for the marginal consumer, firms now compete for each con-
sumer on an individual basis. Consequently, prices decrease and some
rents are transferred from firms to consumers.

3. Circular city model

Consider a circular city model (Salop, 1979; Vickrey, 1999) with unit
circumference and identical firms with unit production costs ¢ > 0 and
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entry costs f > 0. Firms are located equidistant from each other. A unit
mass of consumers is uniformly distributed along the circle. Consumers
continue to have unit-demands with valuations v, incur linear transpor-
tation costs t per unit distance, and we assume that the market is cov-
ered in equilibrium; that is, v>c + 3,/tf.

3.1. Equilibrium with privacy

When firms have no information about consumers' types, they set
uniform prices. Suppose there are n firms and consider a firm i and its
nearest clockwise neighbor along the circle, j. Let us refer to firm i's
address as 0 and firm j's as 1. A consumer with an address (0, }) is in-
different between purchasing from firms i andj if and only if v—p;—ta =
v—p;—t(l—a). That is, the marginal consumer is located at address
=Lk

Suppose that firm i's nearest clockwise and counter-clockwise com-
peting neighbors charge a price p. On the relevant range for p, firm i's
demand is given by

1 —p.
Di(PnP)ZZa:E_F%_ o

Taking its demand into account, firm i's objective is the following:

maxm = (=) (5 + 7). 3)

Let n,,- denote the equilibrium number of firms under the outcome
with privacy. Then the following holds in equilibrium.

Proposition 3. In equilibrium with privacy, firms' prices satisfyp* = c + ¢,
with ny, = \/t/f firms entering and realizing zero profits. Consumer sur-
plus is v—c—3\/tf, and the outcome is inefficient due to excessive entry,
with deadweight loss 1\/tf. The minimum and maximum consumer utilities
are U(ﬁ) =v—c—3/tf and U(0) = U<i> = v—c—/tf, respectively.

Mpr

Proof. Taking the first-order condition of Eq. (3) and setting p; = p
(symmetric firms), we have p* = ¢ + L. Each firm's profit is then given
by m=—f. Firms enter as long as there are profits, giving n, =

\/t/f.Consumer surplus satisfies CS = Zn;rﬁ [v—c—%—at} do =v—

C—ag = v—c—35\/tf. A social planner, in contrast, would choose n
t_
4n

Wet/f = Iny,; that is, half as many firms would enter relative to the
market equilibrium. Social welfare under a planner is then v—c—_5—

nsPf = v—c—/tf. Deadweight loss is DWL = 1./tf. &

to maximizeZnJ.z (v—c—at)da—nf = v—c———nf, resulting inns" =

3.2. Equilibrium without privacy

If consumer types are common knowledge and arbitrage is infeasi-
ble, then neighboring firms compete for each consumer, and prices are
driven downward. For a€|0, ]}, we then have:

P (o) Dj (o)
o< % C—l—l‘(%—ZOﬂ) c
o> c c+t(20—1)

The resultant prices are thus once more the cost of production plus
the difference in transportation costs. Let ny,, denote the equilibrium
number of firms under the outcome without privacy. We have the fol-
lowing result.

Proposition 4. In equilibrium without privacy, ny, = \/%<n,, firms
enter and realize zero profits. Consumer surplus is v—c—3/4%, and the out-
come is inefficient, with deadweight loss (%—1) /tf. The minimum and

maximum consumer utilities are given by U(0) = U(ﬁ) =v—Cc—/2tf
and U (Z,}—J = v—c—/%, respectively.

Proof. In equilibrium, each firm's profit is m = Zﬁ t(%—za) da—f =
s=—f, resulting in n;, = %./t/f firms entering the market. Consumer

. v (mn ., .t .3t
surplus satisfies CS = 2nnpfO » [v =+ at] do=v—c any, v—C
525\/tf . A social planner, in contrast, sets n°" = },/t/f<n;,,, leading

to a deadweight loss in the market equilibrium given by DWL =

(1) Vi m

Notice that in comparison to the outcome with complete privacy
where firms charge uniform prices, consumers are overall better off
with individualized pricing — despite the fact that fewer firms enter
the market in equilibrium. However, some individual consumers are
worse off without privacy — particularly those consumers who are lo-
cated nearest to firms. While firms realize zero profits in both cases, in-
creased competition among firms due to the targeting of individual
consumers leads to lower gross profits, and thus induces fewer firms
to enter. Consequently, the outcome under the no-privacy regime is
closer to the efficient outcome and results in a smaller deadweight
loss in equilibrium.

4. Vertical differentiation model

Consider now a vertical-differentiation model (Tirole, 1988) in
which two firms, L and H, produce products that are differentiated
by their qualities, q; and gy, respectively, such that 0 < q; < gp.
Both firms' unit costs are constant at ¢ as before. Consumers are
differentiated by their willingness to pay. In particular, consumer have
types 66, 6], 0<<6, and utilities U(q;,p;;6) = 6q; — p; for j € {LH}. To

focus on interior solutions, we assume that q; >% and 6>26.
4.1. Equilibrium with privacy

Given that products differ only in consumers' willingness to pay, it is
efficient for all consumers to purchase product H. However, since firms
have no information about consumers' types under the privacy regime,
they set uniform prices. As a result, some consumers will buy product L.
The marginal consumer type 6™ is indifferent between purchasing prod-
ucts L and H if and only if 6°qy — py = 6°q; — p.. That is, at

o —Pu—PL (4)
dn—a.

Consumers with willingness to pay below (above) 8 purchase prod-
uct L (H). Taking the marginal consumer into account, firms L and H
maximize profits with their objectives specified by max,,my = (6—6")
(py—c) and max, m = (6" —0)(p, —c), respectively. In the following,
let A; = qu — qu, and let CS; and CSy denote the surplus of consumers
who buy products L and H, respectively.

Proposition 5. In equilibrium with privacy, prices are given by pj, =
(20—0)Aq + ¢ and p; = 1(6—20)Aq + ¢, and the marginal type is 6"
5.0, Profits satisfy my = g(ZE—Q)ZAq, and m; = g(@—ZQ)ZAq. The outcome
is inefficient, with deadweight loss [5(6—26) (6 + 46) Aq. The minimum
and maximum consumer utilities are U(qy, p;; 0) = 0q,—1(6—26)A;—c
and U(qy, py; 0) = 0q,—1(26—06) Aq—c, respectively.

Wi
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Proof. Substituting Eq. (4) into max,, my = (6—6")(py—c) and max,,

= (0"—0)(p;—c) and taking the first-order conditions yields py =
(p,+c+04)/2 and p; = (py +c—044)/2. Solving for the equi-
librium prices yields pj; = 1(26—8)Aq + ¢ and p; = 1(6—260)4q +c,
resulting in 6° = %2, my = }(26—0)°A,, and m, = }(6—26)° A, where-

as CSL:IQ (6a,~py)d0 =" (6(%—q,) + 20q,—3c) and CSy =

f: (09, —py)d0 = %52(30qy + (20—0)g,—3c). Since some consumers
buy product L, the outcome is inefficient, with deadweight loss

0" 1 = _
DWL = [, Aqbd0 = 1(0—20) (+40) A, W
4.2. Equilibrium without privacy

If consumer types are common knowledge and arbitrage is infeasi-
ble, then firms compete for each consumer individually. As a result,
the following holds:
pO) =c, 6<[6.0]

()

Pu(0) = -+ 04, 06,7,

Consequently, all consumers buy from firm H, which leads to an ef-
ficient outcome.

Proposition 6. In equilibrium without privacy, profits satisfy m, = 0 and
My = %(@2 —0?)Aq, consumer surplus is given by (6—6) (1q, (6 + 6)—c),
and the outcome is efficient. The minimum and maximum consumer utili-
ties are given by U(qy,py(8); 8) = 6q,—c and U(qy, py(0); 6) = 0q,—
respectively.

Proof. Given firms' pricing strategies as specified in Eq. (5), we have

m =0, nH__[eOA do_f( —6%)4,, and CS:_[QGqH—pH(G)dO:

fgeqL—ch = (6—-9) (iql (0-+90) —c). Since all consumers buy product
H, the outcome is efficient. B

Notice that in comparison to the outcome with complete privacy
where firms charge uniform prices, some consumers are better off
with individualized pricing, while others - particularly those with
higher valuations - prefer privacy. The following corollary formalizes
this observation.

Corollary 1. Under vertical differentiation, consumers with types 0>
2% prefer the privacy regime, and those with types <2 prefer no pri-
vacy. Overall profits decrease whereas consumer surplus increases
under no privacy.

Proof. In the equilibrium under no privacy, U(qy,p(0); 6) = 6q;, — c.
With privacy, consumers with 0>6" = %2 have utility U(qy, py;0) =
6q,;,—1(26—0) Aq—c. Notice that a consumer of type 6 > 6" prefers priva-
cy iff OqH—1(26—0)Aq—C>6qL—C' that is, if 6>25¢, Maintaining 6>20,
we have Z-2>%:2-¢ _ g*_ Finally, under the privacy regime, for types 6
< 0%, consumer ut111ty is given by U(qy,py;0) = 6q,—c—1(6—26)4,,
which is evidently lower than the utility of a consumer in this type
range without privacy, given by U(qu,pn(6); 0) = 6q, — .

Profits with privacy are given by i, + my = 5(5—2@)2&1 + g(zé—g)z

Ay =34 (@2 —%@Q + Qz> >gAq (E—Q)z, which is evidently greater than

total profits without privacy, 14, (6—@)2. Since overall profits decrease
but the outcome is efficient without privacy, it follows that overall con-
sumer surplus rises. H

In the absence of privacy, more consumers purchase product H.
While this clearly leads to a rise in allocative efficiency, it also results
in an overall increase in consumer surplus — despite lower payoffs for
consumers with higher willingness to pay. Moreover, while firm H is
able to monopolize the market with individualized pricing, the poten-
tial entry of product L forces it to keep its prices below consumers' res-
ervation values and leads to a reduction in overall industry profits.

5. Multi-unit symmetric demand model

Consider two symmetric firms with unit production costs of c. There
is a population of consumers with demand parameters ye b, 7]. Atype
v consumer has demands for each good specified by

X =vY—p;+bp;, i=12.

The measure of consumers withy <7 is specified by the cumulative-
density function F(y), where F is continuously differentiable with

f vy dF(y
assume that b € (0,1) and y>{-20,

= u. To ensure the existence of an interior equilibrium, we

5.1. Equilibrium with privacy
Suppose types yE [Zv 7] are private information. When firms have

no information about consumers' types, they set uniform prices. In par-
ticular, firm i, i € {1,2}, solves

max Em] = (u=p; + bp;) (0 —0). ®

Proposition 7. In equilibrium with privacy, prices satisfy p* = ¢ Expected

2
profit for each firm is (‘%_bmc) and consumer surplus is E[y*]| —2u

— 2 . . . . ..
(U=pa) 4 ((1 ZETC)) . The outcome is inefficient, with the minimum

<1—b><u+c>)2

and maximum consumer utilities given by U(Z) = (z— 55

2
and U(y) = (7—%) respectively.

Proof. Taking the first-order condition of Eq. (6), we obtain p; = £t

for i € {1,2}. Solving for the Nash equilibrium gives p* = 4= and E[m] =
Y (1 C) [+
J-Z ('Y (a mﬁ) (2
for type 7y in each market is given by the area under the equilibrium de-
mand curve and above the equilibrium price. Consumer surplus for type

_b 2
—%) . Aggregate

E[,YZ} —

2
)dF(Y) (‘%ﬂ) . Consumer surplus

v summed across both markets is then (y

5 2
consumer surplus is then given by J.Z (y—%) dF(y) =

2
2u(pe) + (C5) -

5.2. Equilibrium without privacy
If firms observe v, then they price discriminate by tailoring prices to
consumers based on their type. In particular, firm i, i € {1,2}, sets indi-

vidual prices to maximize the proceeds from each consumer 7y by
solving

max m(y) = (Y=pi(y) + bp;(¥)) (i) —0). @)
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Proposition 8. In equilibrium without privacy, prices satisfy p(y) = 2.
Each firm's profit is given byw and consumer surplus is 1.

(E [v*|—2(1=b)cu+ (1 —b)zcz). The outcome is inefficient, with the min-

: . L —(1—b
imum and maximum consumer utilities given by U (l’) = <%>

~ 1 2 .
and U(y) = (%) , respectively.
Proof. Taking the first-order condition of Eq. (7), we obtain p;(y) = 22
for i € {1,2}. Solving for the Nash equilibrium gives p = 2 and E[n] =
Y (g (1— )Y€ (YFC_ _ Ey?]—2(1-b)qu+ (1-b)’c?
J-z (a (a b)ﬂ) <ﬂ C)dF(y) n (2—b)? :
sumer surplus for type y summed across both markets is

Con-

given by (y—%)z. Aggregate consumer surplus is then
v 2

[ (r=035) drn) = 2 () =201 =bjeu+ (1-b)’c’). m
Notice that in comparison to the outcome with privacy where firms

charge uniform prices, consumers with types y < pare better off with in-

dividualized pricing, while those with types 7y > u benefit from privacy.

The following corollary compares consumer surplus, profits, and wel-

fare with and without privacy.

Corollary 2. In the multi-unit symmetric demand model, profits are higher
and consumer surplus is lower without privacy. For b<[0,2—+/3), overall
welfare is higher with privacy, and forb<(2—+/3, 1), welfare is higher with-
out privacy.

Proof. Notice that in the absence of privacy, each firm's profit rises by
]
(Z—b)z y
ly, the difference between consumer surplus with privacy and without

privacy is given by _1.(3—b)(1—b)(E[y?]—u?) also positive by

(2-b)’
Jensen's inequality. Subtracting total surplus under no privacy from
total surplus with privacy gives 1 (1—(4—b)b) (E[y?] —u?). This dif-

(2-b?

ference is positive for b=[0,2—+/3) and negative for b&(2—+/3,1]. B

an amount that is strictly positive by Jensen's inequality. Similar-

Firms' pricing strategies in this model are strategic complements.
Lower values of b reduce this complementarity feature. Firms, in effect,
then behave as near-monopolists. Under the privacy regime, the wel-
fare loss of near-monopoly pricing is partially mitigated by firms' in-
complete information about consumers' demands, as firms are forced
to set uniform prices. Under the no privacy regime, firms, in effect,
bring the welfare distortion of a near-monopoly to individual con-
sumers, which results in decreased consumer surplus and overall wel-
fare but higher profits.

Higher values of b increase the complementarity of firms' pricing
strategies. This feature is enhanced under the no-privacy regime, as
firms take advantage of this complementarity when pricing to individual
consumers, leading to an overall increase in consumers' demands. As a
result, despite price discrimination and lower consumer surplus, overall
welfare is increased under no privacy.

6. Conclusions

Advancements in information and communication technologies
have made it critical to evaluate the tradeoffs concerning consumer

privacy. In this paper, motivated by the unprecedented availability of
consumer information on the Internet, we characterize the winners
and losers from potential privacy regulation in the context of four famil-
iar oligopolistic models: a linear city model, a circular city model, a ver-
tical differentiation model, and a multi-unit symmetric demand model.
The results, summarized in Table 1, demonstrate that while there are
winners and losers as a result of privacy enforcement, the parties who
stand to benefit and the parties who stand to lose, as well as whether so-
cial welfare is enhanced or diminished, largely depends on the specific
economic model under consideration. While the effects of privacy are
not equal across models, the preferences for privacy among consumers
in a specific model usually vary as well — with high-demand consumers
tending to prefer privacy and low-demand consumers tending to prefer
no privacy.

Our findings thus caution that studies of consumer privacy must be
understood within their individual context and industries, that their
conclusions depend on the specific competitive landscapes at play,
and that these conclusions may not necessarily extend to broader set-
tings. Furthermore, our findings suggest that rather than a uniform
piece of regulation to address the decline in consumer privacy, a
nuanced approach that is individualized to specific markets may be
more appropriate.

References

Acquisti, A., Varian, H.R., 2005. Conditioning prices on purchase history. Mark. Sci. 24,
367-381.

Acquisti, A, Taylor, C., Wagman, L., 2014. The economics of privacy. Working Paper.

BIA, 2013. BIA/Kelsey and ConStat: Nearly All Consumers (97%) Now Use Online Media to
Shop Locally. http://www.biakelsey.com/company/press-releases/100310-nearly-
all-consumers-now-use-online-media-to-shop-locally.asp.

Burke, J., Taylor, C., Wagman, L., 2012. Information acquisition in competitive markets: an
application to the US mortgage market. Am. Econ. ]. Microecon. 4, 65-106.

Calzolari, G., Pavan, A., 2006. On the optimality of privacy in sequential contracting. J.
Econ. Theory 130, 168-204.

Chen, Y., Zhang, ZJ., 2009. Dynamic targeted pricing with strategic consumers. Int. J. Ind.
Organ. 27, 43-50.

Conitzer, V., Taylor, C., Wagman, L., 2012. Hide and seek: costly consumer privacy in a
market with repeat purchases. Mark. Sci. 31, 277-292.

Deloitte, 2013. Deloitte Annual Holiday Survey: More Consumers Shopping Mobile
and Local. http://www.deloitte.com/view/en_US/us/press/Press-Releases/
f916362€99d22410VgnVCM1000003256f70aRCRD.htm.

Facebook, 2013. Facebook Quarterly Earnings Report, Securities and Exchange Commis-
sion. http://investor.fb.com/secfiling.cfm?filingID=1326801-13-31.

Fudenberg, D., Tirole, ]., 1998. Upgrades, trade-ins, and buy-backs. RAND J. Econ. 29,
238-258.

Fudenberg, D., Villas-Boas, ].M., 2006. Behavior-based price discrimination and customer
recognition. In: Hendershott, T. (Ed.), Handbook on Economics and Information
Systems. North-Holland, Amsterdam.

Goldfarb, A., Tucker, C., 2012. Privacy and innovation. Innov. Policy Econ. 12, 65-90.

Hotelling, H., 1929. Stability in competition. Econ. ]. 39, 41-57.

Kim, J.-H, Wagman, L., 2013. Screening incentives and privacy protection in financial
markets: a theoretical and empirical analysis. Working Paper.

Pew Research Center, 2013. Pew Internet Project: Social Networking. http://pewinternet.
org/Commentary/2012/March/Pew-Internet-Social-Networking-full-detail.aspx.
Salop, S., 1979. Monopolistic competition with outside goods. Bell J. Econ. 10, 141-156.
Taylor, CR., 2004. Consumer privacy and the market for customer information. RAND J.

Econ. 35, 631-651.

Tirole, ., 1988. The Theory of Industrial Organization. MIT Press, United States.

Tucker, C., 2012. The economics of advertising and privacy. Int. J. Ind. Organ. 30, 326-329.

Vickrey, W., 1999. Spatial competition, monopolistic competition, and optimum product
diversity. Int. J. Ind. Organ. 17, 953-963.

Villas-Boas, J., 2004. Price cycles in markets with customer recognition. RAND ]. Econ. 35,
486-501.

Wagman, L., 2014. Good news or bad news? social media and employee screening in
competitive labor markets. Working Paper.


http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0005
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0005
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0075
http://www.biakelsey.com/company/press-releases/100310-nearly-all-consumers-now-use-online-media-to-shop-locally.asp
http://www.biakelsey.com/company/press-releases/100310-nearly-all-consumers-now-use-online-media-to-shop-locally.asp
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0010
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0010
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0015
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0015
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0020
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0020
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0025
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0025
http://www.deloitte.com/view/en_US/us/press/Press-Releases/f916362e99d22410VgnVCM1000003256f70aRCRD.htm
http://www.deloitte.com/view/en_US/us/press/Press-Releases/f916362e99d22410VgnVCM1000003256f70aRCRD.htm
http://investor.fb.com/secfiling.cfm?filingID=1326801%9613%9631
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0030
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0030
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0095
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0095
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0095
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0035
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0040
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0100
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0100
http://pewinternet.org/Commentary/2012/March/Pew-Internet-Social-Networking-full-detail.aspx
http://pewinternet.org/Commentary/2012/March/Pew-Internet-Social-Networking-full-detail.aspx
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0045
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0050
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0050
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0055
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0060
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0065
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0065
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0070
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0070
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0110
http://refhub.elsevier.com/S0167-7187(14)00023-X/rf0110

	Consumer privacy in oligopolistic markets: Winners, losers, and welfare
	1. Introduction
	2. Linear city model
	2.1. Equilibrium with privacy
	2.2. Equilibrium without privacy

	3. Circular city model
	3.1. Equilibrium with privacy
	3.2. Equilibrium without privacy

	4. Vertical differentiation model
	4.1. Equilibrium with privacy
	4.2. Equilibrium without privacy

	5. Multi-unit symmetric demand model
	5.1. Equilibrium with privacy
	5.2. Equilibrium without privacy

	6. Conclusions
	References


