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Abstract

Complementing the existing literature on anchorifig&ts and loss aversion, we analyze
how firms can influence loss—averse consumers’ willingreepay by product information
in the form of informative advertising rather than by priced/e find that consumers’
willingness to pay is greatest when only partial informatabout the product—i.e. only
a fraction of product attributes—is disclosed, and thatiglainformation disclosure is
the optimal mode of advertising for a monopolistic firm. Th&uses the consumers’
realized product valuation to diverge from their intrinpioduct valuation, which leads to
a reduction of consumer surplus. Consequently, transpargulicies can help to protect
consumers.
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1 Introduction

Advertisements for expensive durable goods, such as saevadvertisements or sales talks
for cars, catalogs for furniture, or brochures advertisghgctronic devices from electrical
stores or supermarkets, all provide a high information eéenhtibout the characteristics of
their products (Abernethy and Franke, 1996). For the eswmibf these goods, it appears to be
common advertising practice to disclose the product atiebowhich are the most favorable for
potential buyers, such as, for example, the design and ttsepower rating of a BMW con-
vertible. Product attributes which are possibly less falte, at least for some intermediate—
or high—valuation customers, are left to be discovered gl buyers later during the pur-
chasing process, for example, the fact that the converslaaly available with certain wheel
sizes or certain colors for the interior decoration.

When consumers are not at an informational disadvantadgee ahbment of purchase be-
cause they can inspect products before purchase (Hirshl&®73), the existence of such
advertising practices cannot easily be explained by daksconomic theory.When, in ad-
dition, potential customers are experienced in buying pct&lin the same product category
and are willing to spend some time anf@ioet to make the purchase decision (as is usually the
case for expensive durable goods), explanations basedumdéd rationality, such as limited
attention, are not powerfdl2 In this paper, we provide a theoretical explanation for thetial
disclosure of product attributes based on loss—aversergrafes with rational expectations.

Our model incorporates the following consumer behaviomstoners are expectation—
based loss averse following Készegi and Rabin (2006, 2b60¥fer receiving an advertise-
ment for a good, consumers usually form expectations ra@gatde outcome of their purchase
decision. With loss—averse preferences, these expatsatield a reference point with which
consumers compare their actual transaction outcome. B@vsafrom the reference point
lead to gains or losses which impact the consumers’ utif@gnsequently, by altering con-
sumers’ pre—purchase expectations via informative adusgt a firm can fiect loss—averse

1Anderson and Renault (2006) argue that consumers’ tratajmor costs may render partial information
disclosure optimal, but the authors cannot explain sucleriding practices when consumers are already in the
store talking to a salesperson, or in the case of (supermatkappers.

2Considering naive consumers who simply overvalue the itapoe of advertised product attributes, Zhou
(2008) in a monopoly setup and Eliaz and Spiegler (2011) iroeergeneral environment with competing firms,
show that, by highlighting only favorable product attriesitfirms can induce suboptimal product choices.

3When consumers are either not aware of adverse profiect® or are uncertain about their magnitude, Li,
Peitz, and Zhao (2010) predict harmful underprovision ofdoict information by a monopolistic firm.

4Recent experimental work from the laboratory and in the figlavides a large body of evidence that con-
cludes that economic outcomes are well explained by thiseqon These works consist of exchange and valua-
tion experiments (see Ericson and Fuster, 2011), consamthoice experiments with sandwiches (see Karle,
Kirchsteiger, and Peitz, 2012), experiments in which paoéints are compensated for exertifipe in a tedious
and repetitive task (see Abeler, Falk, Goette, anétidan, 2011), and of sequential-move tournaments (see Gill
and Prowse, 2012). There is also evidence that expectaiised reference dependendieets golf players’
performance (see Pope and Schweitzer, 2011) and cabdiateos supply decision (see Crawford and Meng,
2011).
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consumers’ willingness to pay.

Our setup builds on the monopoly advertising model of Anoierand Renault (2006), fo-
cusing on consumers who are expectation-based loss amgtseproduct valuation and price
dimension (K6szegi and Rabin, 2006, 2007, Heidhues ars2 &g, 2008). Consumers are ini-
tially uncertain about their individual match value—i.@eir horizontal product valuation—
but they do observe the price of the product. Consumersveeai advertising signal from
the monopolist containing match value information and wpdaeir beliefs correspondingly.
Following Anderson and Renault (2006), we assume that yadigg product characteristics,
the monopolist can reveal any amount of hard informatioruabaonsumer’s match value to
any consumer at zero cost. At the advertising stage, consuateo make a match value—
dependent purchase plan, and form their probabilisticeefe point distributions in the price
and the match value dimension, where the former solely parates the uncertainty whether
or not the product will be bought. Following Készegi and Raf2006, 2007), we assume that
a consumer’s purchase plan is self—fulfilling and constgw personal equilibrium. Before
making their purchase decision, consumers become fulbynméd by their own inspection. A
consumer then decides whether or not to buy the good: for aetobn, the consumer com-
pares her resulting match value (resp. payment) to her eegh@titcome under her purchase
plan and experiences gains or losses, accordigly.

Considering consumer behavior at a given price, we find thatidial plan to buy with a
high probability increases a consumer’s loss in the mat@levdimension from not buying,
and decreases her loss in the price dimension from buyinighwimambiguously renders buy-
ing more attractive than with standard preferences. As aamurence, a high post—advertising
probability of buying, which induces such a plan, increasdgss—averse consumer’s will-
ingness to pay, which is in line with recent experimentatience® Following Készegi and
Rabin (2006), we call thisfeectconsumer attachmemthich, in our setup, can be thought of
as an expectation—based variant of the endowm@atidirst discussed by Thaler (1980) and
documented, for example, by Kahneman, Knetsch, and THE&O].

Our main result is that with loss—averse consumers, the padisd optimally discloses a
partial amount of match value information to consunfens.our setup, optimal partial infor-
mation disclosure means that the monopolist solely disslés consumers whether or not their

5In this paper, we do not consider loss aversion with respeittet update of prior beliefs to post—advertising
beliefs, as suggested by Készegi and Rabin (2009). Yahddkose comparisons into account would nidéet
our results since, in our setup, consumers do not undertaketéon at the advertising stage. Alternatively, we
could assume that consumers learn about the existencemfatiect only by the monopolist's advertising signal.

8In a simple exchange experiment, Ericson and Fuster (20idfat participants are willing to pay 2B0%
more for an object if they had expected to be able to get it @k 90% probability rather than 18 20%
probability. In a similar experiment, however, Smith (2D@8es not find the samdfect.

’Following Resnik and Stern (1977), the content analysisigdas empirical evidence for positive but partial

informative content of advertisements for many productgaties such as cars, furniture, and electronics. For
more details see Abernethy and Franke (1996), as discusS=ttion 4.4.
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intrinsic valuation lies above a certain threshold levelchhis lower than the purchase prite.
We find that any consumer who receives a positive, optimaktiwld signal buys the product
even if her intrinsic valuation lies below the price. Thauitibn for the dfectiveness of thresh-
old advertising is as follows: the firm wants as many conssmsrpossible to have correct,
high—end expectations about their product valuation. Téasls to a high post—advertising
probability of buying which, in turn, minimizes the consuisidoss in the price dimension
from buying and maximizes their loss in the match value disien (relative to zero) from
not buying. As a result, even buying at a valuation sligh#jolw the price becomes optimal
ex post. The option of not buying and not receiving a matchevalf at least the threshold
level is not credible after having received a positive, mjati threshold signal (contrary to the
consumer’s optimal plan after having received full infotioa). If the threshold is set lower
than the optimal level, consumers whose valuation is ol above the threshold will not
buy, since their intrinsic valuation is too low relative teetprice, and their loss in the match
value dimension relative to all higher matches is too lafas implies that it is optimal for
the monopolist to disappoint the marginal consumer to ateextent relative to her expecta-
tions. The monopolist implements threshold match advegdiby disclosing an intermediate
fraction of product attributes, such that intermediated-laigh—valuation consumers learn that
their valuation is at least as high as the threshold but withdly observing their true valua-
tion. At the same time, consumers with lower valuation ldaat they won'’t buy the product
ex post. We also find that the optimal advertising strateggdeo maximal prices set by the
monopolist and to maximal overpay of the marginal consumer.

As an example of optimal threshold advertising, considertsion advertisements or sales
talks for cars which leave possibly unfavorable attribiggdeast for some intermediate— or
high—valuation customers) to be discovered by potentigktsilater during the purchasing
process. Here it is intended that customers become attéciheging the good before observ-
ing some possibly unfavorable attributes or facts. Thests fmay have otherwise deterred at
least some of the buyers with the lowest valuation from bgignhthe given price if there had
been no advertising.

If partial information disclosure is not feasible, we shdwttthe monopolist finds it opti-
mal to disclose no match value information and to set a loweprior example, last—-minute,
discounted travelfbers. Here, ex—ante uninformed consumers become partitdighed by
a low price dfer, since low prices increase their post—advertising oibbaof buying the
product. This leads to some excess demand which overcorgsifie monopolist for set-

8Threshold information can be released by the monopolistsnabing a certain fraction of product attributes
if the total number of product attributes isfBaiently large. Anderson and Renault (2006) provide a micro
foundation for threshold advertising, which we discusséat®dn 4.1.

®Note here that the creation of consumer attachment doegqoire the existence of unfavorable attributes
to be unexpected. Conversely, unexpected losses in matoh dae to overly optimistic expectations can even
decrease consumer attachment.
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ting a low price. Full match value advertising is the leagff@rmred mode of advertising with
loss—averse consumers (at zero production cost), sinceates no consumer attachment at
the initial stage when consumers make their purchase plan.

Because of consumer attachment, loss—averse consumers anggept higher prices or
buy more often under partial or no match value advertisirag tnder full match advertis-
ing (in which case they act like standard consumers). On glgeegate, we find that, under
partial or no match value advertising, loss—averse consuare worse b than under full
match advertising. Furthermore, welfare is maximized wfalématch advertising. Optimal
consumer protection policy should therefore highlightithportance of full information dis-
closure (mandatory disclosure rules or transparencyips)itn advertising where applicable.
For the interpretation of our welfare implications, it is@lrelevant that expectation—based
loss—averse consumers are not boundedly rational butierlbi-standard preferences. Pref-
erences can be considered to be more persistent over timééhmeavior based on bounded
rationality because of growing consumer sophisticatiooualgletrimental advertising prac-
tices in repeated play. Hence, our welfare implicationgamee conservative, yet more exten-
sive, than those of advertising models based on boundetibneh behavior, such as limited
attention (Zhou, 2008, Eliaz and Spiegler, 2011).

In economics and marketing, there is a large body of liteeatun anchoring féects, refer-
ence dependence and loss aversion, showing that firms caputeta consumers’ consump-
tion behavior in their favor, for example, they can increesesumers’ willingness to pay for
a product® Most of this literature focuses exclusively on prices as imalation devices. In
particular, it focuses on reference prices which might Inepieral (past prices) or contextual
(prices within the same product category). However, thése s evidence that the disclo-
sure of product characteristics can have simitégats on the consumers’ willingness to pay.
For example, Ariely (2009) suggests that disclosing cenpaoduct attributes to consumers
induces a perception of ownership for a good even beforehpgectakes place. This in turn
increases the product valuation of potential buyers. Cemphting the existing theoretical
literature, our paper focuses on this latter aspect by gnogia formal model of informative
advertising when loss—averse consumers are initially@iceabout their horizontal valuation
of a product.

Our contribution to the advertising literature is that wedfthat both aspects have an im-
pact on the consumer’s product valuation, that is, the momenwhich information about the
consumption value of a product reaches a consumer, as witleaamount of product infor-
mation made available. This is orthogonal to Becker and Myd993) who propose that

OFor example, see Adaval and Wyer (2011), Beggs and Graddy9j2@nd Krishna, Wagner, Yoon, and
Adaval (2006) for evidence on anchoriniexts and Rajendran and Tellis (1994), Kalyanaram and Wirg&95),
Genesove and Mayer (2001), Heidhues and Készegi (forthmpmand Rosato (2012) for work on reference
dependence and loss aversion.
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advertising content must be complementary to the consoemoti the advertised product in
order to increase consumer’s product valuation. In additor approach shows that the direct
effect of advertising on utility (also called persuasitieet) and its &ect through the informa-
tion set are interlinked (see Bagwell, 2007 for a survey @ngtonomics of advertising). In
other words, presenting information in the right way canéase consumers’ utility of buying
since the outside option of not buying becomes less atteclio the best of our knowledge,
this is the first advertising paper to examine this péint.

In Section 2, we introduce our baseline advertising moddl d&rive some benchmark
results about consumer behavior under full, partial, anthfomation disclosure. We apply
our baseline advertising model to analyze the monopoligitsnal advertising strategies and
prices, and we derive welfare implications in Section 3. Weuks the use of more general
marketing tools and consumer unawareness of loss—avestgnces in Section 4. We also
consider the related literature on classical advertisimgj @1 consumer loss aversion. We
conclude in Section 5. Where not indicated otherwise, [gr@oé relegated to Appendix A.
In Appendix B, we analyze extensions of our baseline modeth |18 in the case where the
monopolist can choose whether or not to advertise the @iudjn the case of positive search
costs.

2 The Model

2.1 Setup

In this section, we introduce our basic model of informatdeertising with loss—averse con-
sumers. We build on the monopoly advertising model of Anglerand Renault (2006) who
show that the transmission of various amounts of produotrimétion can be implemented by
disclosing product characteristics to consumers. Our msa@empatible with this interpreta-
tion.

In our setting, a monopolistic firm produces a single produatonstant marginal costs
normalized to zero. There is a continuum of consumers of mmagss Consumers’ horizon-
tal product valuatiom—i.e. their match value of one unit of the product—is heterugpus
ex post. It is initially uncertain, with consumers holdirdgntical priorsF(r), whereF(r)
is the cumulative distribution function aof with support f,b] € R{ andr is i.i.d. among
consumers? In period 0, the monopolist sets a deterministic pricevhich is observed by

Analyzing duopolistic competition when consumers are d&sse, Karle and Peitz (2012) discover the link
between consumer information and loss aversion. In théipsdirms can either disclose full information or
disclose no information at all. The authors show that dsalp full information makes loss—averse consumers
behave like standard consumers, which can be optimal iép@enpetition with loss-averse consumers is more
fierce than with standard consumers as, for example, ingy@symmetric markets.

2We assume that common product components such as qualilpanen by consumers from the outset. For
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consumers and sends an advertising signal to any consuntksdigsing product attributes.
This can transmit any amount of hard information conceraicgnsumer’s match value of the
product® After receiving an advertising signgla consumer updates her beliefs about her ex-
pected match value of the produ€fr|s), makes a match value—dependent purchase plan, and
forms stochastic beliefs regarding her consumption ouecdmperiod 1, a consumer inspects
the good, observes her individual match value, and decitiesher or not to buy a single unit
of the good, choosing quantitye {0, 1}. For technical and expositional reasons, we assume
that any indfference by the consumer in period 1 is broken in favor of buying

We next present the behavior of consumers in our model. WolpHeidhues and Készegi
(forthcoming), we apply the loss aversion concept of Kgsaad Rabin (2006) to the purchase
decision of a single good. A consumer’s utility function ha® components. First, hén-
trinsic utility is (r — p)g with q € {0, 1} and reflects the standard part of the utility function. In
addition, the consumer derivgain—loss utilityfrom the comparison of her period—1 consump-
tion outcomes to a reference point given by her period—-0@&=piens (probabilistic beliefs)
about those outcomes. For a riskless intrinsic utility oote fq, pg) and riskless reference
points {; p), a consumer’s total utility is given by

u[(rq, pa)I(F, B)] =(r — P)q + u(P - pa) + u(rq - T) (1)

with u being the gain—loss utility function. Following KészegichRabin (2006), we assume
thatu is piecewise linear with slopg > 0 on gains and slopgl > n on losses, wherg > 0
reflects the weight of the gain—loss utility compared to thteinsic utility andA the degree
of loss aversion* The specification in (1) also incorporates the assumptiahdbnsumers
assess gains and losses over product and money dimenspanateé/®> Thus, for example,
if a consumer believes that she will not receive the prodadtwill not pay anything for it,
then she evaluates receiving the product and paying forat@ein in the product dimension
and a loss in the price dimension. It is not considered to begesgain or loss depending on
the total consumption utility relative to the consumertrence point.

Since we assume that consumers form rational expectatibihwnight be stochastic,

instance, consider third—party quality certification. $deomponents solely shift the support of match values in
this model.

13An information transmission mechanism induces a prolgiiieasure over the joint space of valuations and
signals sent via advertising and enables the consumerdpsofnething about her valuation from the interpreta-
tion of the signal received. We provide a definition of the mpalist’'s information transmission mechanism at
the beginning of Appendix A.2, see Definition 3.

We assume in the baseline model that the degree of loss @verss the same across dimensions. We
discuss the feect of relaxing this assumption in Appendix B.1. As in Kégizend Rabin (2006), we do not
considerdiminishing sensitivityand probability weighting(the two remaining features of prospect theory; see
Kahneman and Tversky 1979 and Tversky and Kahneman 1992).

SNote that this assumption is consistent with the experialditérature explaining the endowmenntect, for
example see Kahneman, Knetsch, and Thaler (1991) and is colmmade in the literature on consumer loss
aversion, for example see Heidhues and Készegi (2008).
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we follow Készegi and Rabin (2006) and extend the utilitpndtion in (1) to allow for the
reference point to be a pair of probability distributio® ,(GP) over the two dimensions of
intrinsic utility. Then, a consumer’s total utility from ayutcome £q, pq) is equal to

Ul(rg. pa)l(G'.GP)] = (r — p)g+ f u(P — pa)dGP(p) + f Wrq-Nde@). (@)

p r

gain—loss u. in price gain-loss u. in match value

intrinsic u.

This implies that a consumer evaluating outconag |pq) compares it to each possibility in the
reference lottery. For example, if the consumer had beeadatxyy to receive either a match
value of 10 or 0, receiving a match value of 6 feels like a |Ids&@lative to the alternative of
receiving 10 and like a gain of 6 relative to the alternati/eeceiving 0. Furthermore, this loss
(resp. this gain) is weighted by the probability with whittetconsumer had been expecting
to receive 10 (resp. 0).

To deal with the resulting interdependence between actut@bmes and expected out-
comes, we apply the personal equilibrium concept of Késaed Rabin (2006, 2007) which
requires that reference points are given by rational (8gffing) expectations about the pur-
chase decision. Formally, notice that for any period—0 etgimns held by the consumer, in
period 1 she buys the product if her match value is at leasighsas some cutblevel . This
holds true since her total utility from buying & 1) is strictly increasing in match valug
while that from not buyingq = 0) is constant im, and since we assumed that any tfetience
is broken in favor of buying. Thus, a consumer’s period—phdnether or not to buy the
product as a function of the period—1 match valwan be described by

) - 0 ifrelaf] -
1 ifrelf,b.

It follows that any self—fulfilling (or credible) plan mustathe such a cutd structure. We
next define when such a plan is credible. If a consumer holds-pdvertising belief&(r|s)
about her match value, such a plan induces an expectatigs(-|s), f) of paying pricep with
probability 1- F(f|s), and an expectatio8'(F(:|s), ') of receiving a match value larger than
given thatr > f, with probability 1- F(r|s) and receiving a match value of 0 with probability
F(f|s). In that case, such a plan is credible if, given these eatiecis,r”is indeed a cutt
match value in period 1.

Definition 1. A cutgf match valuef constitutes a consumerigersonal equilibrium (PE)
given her post—advertising beliefqrfs) about her match value, if for the induced expecta-
tions G(F(:|s),f) and G(F(:|9),), itis true that

U[(F, pI(G".G")] = U[(0,0)I(G", GP))].
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A consumer’s preferred personal equilibrium is the PE thatimizes her initial utility.

Definition 2. A cutgf match valud, constitutes a consumenseferred personal equilibrium
(PPE) given her post—advertising belief{rfs) about her match value, if it is a PE and for
any PE cut@g match valud”’,

Ens[UL(ro). pPre)l(G' GP)] = Eqd[UL(roy, poi)I(G™. GP),

whereo )y describes the consumer’s purchase plan using/£as shown in(3).

We next characterize the monopolist's demand and profittiomc For all advertising
signalss in the monopolist's signal se&3, let f(p,s) € [a b] describe a consumer’s cuto
match value between buying and not buying, given that sheiwved advertising signad and
given pricep > 0.1 Let a consumer’s post—advertising beli€f§|s) about her match value
be defined on the domaim,[b]. Then, it holds that, for als € S, the demand conditional on
receiving signakis given by

b
D(pls) = dF(rls) = 1 - F(7(p, 9)I9). (4)
f(p.s)
Furthermore, for a given information transmission mect@anwvith signal sef (see Appendix
A.2 for more details), the monopolist’s total demand andipfonctions are given by (p) =
Ess[D(pls)] andn(p) = p- D(p).
In order to ensure existence, we make the following, simipiif assumptior’

Assumption 0.
F(r) is convex and twice continuouslyj@rentiable.

Timing:

1. Advertising and price setting: Firm sets pricg and sends advertising signalfom a
signal sesS.

2. Reference point formation: The consumer observes pripeand updates her belief
F(r|s) corresponding to the match value In addition, she makes a match value—
dependent purchase plan and forms a probabilistic referpomt distribution in the
price dimension (pay pricp or pay zero), and in the match value dimension (receive a
match value of, r > f(p, s), or receive match value of 0).

®For alls € S, it holds thatsis received by a set of consumers which constitutes an eleafighe partition
of [a, b] induced by the information transmission mechanism of tle@opolist.

1t is straightforward to check that, for instance, the unifalistribution satisfies this condition as a borderline
case. This is a technical assumption which is not cruciabtwresults.
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3. Inspection and purchase:The consumer inspects the product and observes her match
valuer: the consumer then undertakes a non—standard purchasedebiased on her
utility that includes realized gains and losses relativiedoreference point distribution.

The equilibrium concept is subgame perfect Nash with corssiplaying a personal equilib-
rium.

2.2 Some Benchmark Results

In this section, we derive some benchmark results whichedta@rnze consumer behavior under
full, partial, and no information disclosure. We show thahsumer attachment does not arise
under full information disclosure, while it exists in thedwatter cases. In general, consumer
attachment is increasing in the post—advertising protilbif buying. Yet, for a purchase plan
to satisfy the criterion of PPE, it must maximize the constsrexpected utility at the initial
stage.

2.2.1 Full Match Value Information

No attachment on the equilibrium path: first, we examine the case in which the monopolist
advertises full match value information to any consumerree &). When price and match
value are perfectly known after advertising, consumers atoerperience uncertainty when
reference points are formed (riskless choice). KoszegiRabin (2006) show in Proposition

3 that, in this case, consumers will undertake a standaichpse decision—i.e. that they will
maximize their intrinsic utility in PPE. The consumer’srinsic utility of buying the good is
equal tor — p, while that of not buying is 0. Thus, the consumer’s ¢tiboatch value between
buying and not buying is equal top. This means that a consumer whose product valuation
is lower than the price does not buy the product, and theegiqr € [a, b], the firm’s demand
under full match value information equals

D(p) = 1- F(p). ()

By assumption the monopolist’s profit function is twice aonbus and globally quasi-concave
(due to concavity of - F(p)). Maximizing profits overp leads to the following first—order
condition,

_(-F(p)
fm

Example 1 (Uniform distribution) If r is uniformly distributed on0, 1], the optimal price

(6)
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equals

1
pF - Ea (7)
which describes the Nash equilibrium of the subgame withrfidrmation disclosurek).

Attachment ex post and the maximum level of attachmentwe show next that an out-
come which difers from consumers’ expectations, for example, an uneggdqxice increase,
can create consumer attachment ex post. Note that, withpat@e commitment, this might
indeed give an incentive to the monopolist to increase tine @x post but fails to satisfy
the condition of rational expectations underlying the @ptoof PE® Furthermore, we use
this framework to characterize the maximum level of consuatiiachment and show that it is
reached when consumers expect to buy with probability one.

Consider a consumer locatedrat [a, b] whenr is known ex ante. If, givenr(p), the
consumer initially expects to buy the good with probabibtye, her total utility from buying
ex post is equal to

UI(r. pI(r. p)] =1 - p,

while her total utility from not buying ex post equals

UIO.0)(r.p] =0+ np_— nir .

gain loss

So given initial expectations of buying with probabilityenf not buying ex post, the con-
sumer experiences a gain in the price dimension and a loks match value dimension. Note
that the consumer will buy the product ex posald = U[(r, p)I(r, p)] — U[(O, 0)|(r, p)] = O
which is equivalent to

<r)/l+1
= n+1

r=7p(r).

This means that, in a deterministic environment, initiakpecting to buy the product with
probability one causes the consumer &b buy the product up to a price @r) instead of
r.1% Note that this price exceeds the consumer’s intrinsic Vaoa asA > 1 andp > O.
For example, fon = 2 andnp = 1, p(r) exceeds by 50%. This confirms the importance

B\We discuss this case in more detail in Appendix B.1.

9Equivalently, we can derive a lower boun@n consumer’s valuation for which she will purchase the good
ex post giver,

s 1L
ni+1

p=r(p.
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of consumers’ expectations for the prediction of their pase behavior. The next lemma
formalizes this insight.

Lemma 1. The maximum level of consumer attachment is reached if aucogrsexpects to
buy with probability one. Given price p 0, such a consumer will buy the good if and only if
her valuation r is not lower than(p) = (7 + 1)/(n1 + 1) - p.

Expecting to buy with probability one maximizes the lossha match value dimension if
not buying gAr), and minimizes the loss in the price dimension if buying (8)nce match
value (resp. price) enters the utility function with a pogt(resp. negative) sign, botlifects
are in favor of buying the good. In fact, they maximize theahise between price and the
cutof match value between buying and not buying—i.e. they max@raensumer attachment.
Note that expecting to buy with probability one might not he PPE for consumers located
betweenf+1)/(n1+1)- pandp. In a deterministic environment, we therefore do not observ
consumer attachment on the equilibrium pZth.

2.2.2 Partial Match Value Information

Consider next that the monopolist discloses partial maadhevinformation ex ante. L&(r|s)

be a consumer’s cumulated distribution function over maalhe after receiving a signal
with domain B, b] and supportX(s) € [a,b]. For tractability reasons, we do not consider
signals which induce atoms iR(r|s) in this paper, except for the case of full information
disclosure, discussed in the previous subsection. Note ithéhe case of full information
disclosure, any consumerreceives a signad(r) € Sg which implies thatF(r|s(r)) has a
single atom at. Let S denote the corresponding signal set.

Assumption 1. For all se S and for all S# Sg, F(r|s) is continuous inr.

ForS # Sg, we next derive the consumer’s ctitanatch valuer(p, s), at which she will
be indiferent between buying and not buying ex post for given ppic&ivenF(r|s) andp, a
consumer makes a purchase plan involving af€match value (p, s) and forms expectations
about her induced purchase expendityr®i( 0) and her induced match valueq [f(p, S), b]
orr = 0). Let G',GP) describe these expectations which the consumer uses asifiter
reference point distribution in the price and the match @aimension.

Given the consumer’s expectations, her éutwatch value (p, s) can be derived as follows:

20Analogously, it can be shown that negative attachmentsaa§ethe—equilibrium—path, when consumers
hold pessimistic expectations with respect to their pusetdecision. Not buying ex post becomes credible if the
price is stficiently high

n+1
nl+1

p> r = p(r).
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first note that, for alt € [f(p, S), b], her total utility from buying ¢ = 1) is given by

p b
UL, PG, GP)] =(r — p) - 1A fo (p— HAGA) + 1 f (- P)AGP(P)
p

b r
—-na- f (F—r)dG'(F) + nfo (r — F)dG'(F)

=(r—p)—ni-(p—-O0)F(F(p, s)l9) (8)
——
intrinsic u. loss in price rel. to 0
b r
= e [[C-0dFEY +n [ (= DARES + 0t - OF (F(p. 919,
r I,;(pvs)
loss in match value rel. to higher values gain in match value rel. to lower values and 0

where we use that

F(@(p, 9)9), if p=0;

P(p) =
o {1—F(f(p, 919, ifp=p,

and

F(F(p, 9)l9), ifT =0;
g =40 if 7 e [af(p, 9[;
f(79), if ¥ € [F(p, 9), bl.

Focusing on the second part of the equation (8), the first $&wows the consumer’s intrin-
sic utility, while the remaining terms express her gainsloglity in the price and the match
value dimension. The second term reveals that the consuperiences a loss in the price
dimension from buying ap is larger than 0. This reflects that ex ante the consumer was ex
pecting to pay the price only with probability 1- F(f(p, s)|s), while she was expecting to
pay O with probabilityF(f(p, s)|s). In addition, she experiences no gain in the price dimen-
sion. The consumer experiences a loss in the match valuendioreif r is smaller tharb
(third term), a corresponding gainrifis larger tharr(p, s) (fourth term), and an additional
gain of buying for allr above the cut f(p, s) relative tor = 0 when not buying (fifth term).
Note that the gain—loss utility in the match value dimensgsawofold: first, it matters whether
the consumer buys or doesn’t buy the product and, seconatiers how much the consumer
likes the product should she buy.
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For allr € [a, b], the consumer’s total utility from not buying| & 0) equals

b b
U[(0.0)/(G'. GP)] =0+ fo (B 0)IGP(p) — - fo (F - 0)dG (F)

b
—n(p-O)(1-FF(P.9I9—  na- f( TEEY O
P(p.s

gain in price rel. top

loss in match value rel. to values aba\@,’s)

The consumer’s intrinsic utility is zero and she experisregain in the price dimension pf
is larger than zero (first term in the second line). She alpeeences a loss in the match value
dimension from not buying (second term in the second line).

Now, we can evaluate the utility functions in (8) and (9) at i and calculate the utility
differenceAU = U[(r, p)|(G', GP)]-U[(0, 0)|(G", GP)]. After repeatedly simplifying, this leads
to

AU =(n+1) F-p) +n(d-1)1A-F(F9)Ff —nd-1)F(F9)p. (10)
net intrinsic u. net gain in match value net loss in price

This shows that loss aversion in the match value dimensisnahpurchase—enhancing
effect which arises because not buying and receiving zero matak becomes less attractive
when the consumer had been expecting to buy with a positoiegility. The reverse holds
true for loss aversion in the price dimension. Note thatfes 1 orn — 0, AU = 0 leads to
f = p which is the cuté with standard consumers. From a technical perspective worth
noting that, although a consumer’s total utility includeseterence comparison based on the
post—advertising probability density functidfr|s), the utility difference only depends on the
post—advertising cumulated distribution function of nmatalueF (r|s). This strongly reduces
the complexity of the underlying fixed point problem and akdor the application of a wide
range of distribution functions.

In the next lemma, an implicit expression for the diitnatch value (p, s) is determined
forall p> 0, se S, and for any feasible signal s&t(excluding the signal set for full informa-
tion disclosureSg) of an information transmission mechanism based on haadrirdtion.

Lemma 2. For all s € S, and for all feasible & Sk, let F(r|s) be a consumer’s distribution
over match value after receiving a signal s, with domgnb] and support Xs) € [a,b].
Define Xs) = inf X(9), X(s) = supX(s) and

(nA+1) (n+1)
(n+1) (n1+1)

Then, for given price p> 0, the cutg’ match valuef(p, s) at which the consumer is in-

p(s) = X(s),  paAs) = - X(9).
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different between buying and not buying after receiving a signa given by §s) if p <

min{p.(S), p2(s)} (always buy), by X(s) if p > maxpi(s), p2(9)} (never buy), and is implicitly
defined by

_+D+n(-1A-F{Fl9)
(7 + 1)+ n(a - 1)F(Fl9) ’

(11)

if p € [min{p.(9), p2(S)}, maxp.(s), p2(s)}] (interior solution).

The characterization o p, s) derived in this lemma can be applied to determine the prob-
ability of buying conditional on receiving signal For example, in the case of always buying
(resp. never buying), * F(f(p, s)|s) = 1, (resp. = 0). Furthermorey(p, S) constitutes a
consumer’s PE:(p, ) constitutes a consumer’s PPE if the interior solution df) ($ unique.

If multiple interior cutdts arise (which is possiblefie-the—equilibrium—path), we choose the
lowest value which will be the most conservative value ferphoof of the optimality of partial
information disclosure in Lemma 4.

2.2.3 No Match Value Information

Suppose next that the monopolist does not disclose matake walormation ex anteNj. Ini-
tially, therefore, only pricep is observed. In order to determine the monopolist’'s demasmed,
next derive the consumer’s ciifonatch valueyy(p), at which the corresponding consumer
will be indifferent between buying and not buying ex post for given ppice

Given that for all consumers the posterior cumulative diatron function is equal to the
prior one, we find that the valuation of the iftérent consuman{p) is characterized by (11)
in Lemma 2 withF(r|s) = F(r). We next make the following assumptions @] and ona
andn.

Assumption 2.
1) (mA+1P2/(n+1P-a<b.

1+ V1407720
TNt (XJ)WMf@>LW>Q

2b f(b)

2) A=) =2(0+1)

By assuming that the distance betweeandb is suficiently large, we ensure thag(p)
is interior at least for some non—empty price range. By inmmpan upper bound on degree of
loss aversiom for all > 0, we assure that, for interior valuesrgf(p), the demand implied
by fy(p) satisfies the law of demand. Furthermore, the second p#reaissumption together
with convexity ofF is a suficient condition for equilibrium existence in our model aswh
in Proposition 1 and 2. Intuitively, it is required that, fargiven distribution functiork(r)
with support on &, b], the degree of loss aversion isfBaiently low such thaty(p) does not
become too convex and, therefore; E(fn(p)) does not become too convex.



CREATING ATTACHMENT THROUGH ADVERTISING 15

The next lemma shows that under our assumptions such & €y¢p) indeed exists and
that it is unique.

Lemma 3. Suppose consumers initially observe prices but no matakevaformation. Then,
for all p > O, there exists a unique cyfdn(p) characterized by11) with F(r|s) = F(r)
which satisfies|(p) > O for p € [pyn, P2n], Where gy = (4 + 1)/(n + 1) -a and pn =
(n+1)/(nA+1)-bifand only if

A< A%n) defined by Assumption 2.2 with(n) > 1, Vn > 0. (12)

For p < pun, In(pP) = &, while, for p> pan, In(p) = b.

Note that by implying strict monotonicity afy{p) in p, the law of demand ensures the
existence of the inverse cufdfunction rt(p) = pn(f) with domain p,b] and codomain
[pLn, P2n]- Furthermorey(p) constitutes a consumer’s PPE after receiving no matchevalu
information.

Example 1 (cont’'d) (Uniform distribution).Considerfa, b] = [0, 1], F being the uniform cdf,
andn = 1. Then, Kfy) = fy and (11) can be transformed to a quadratic equationfip
Solving forfy yields the cutg' match value function

inP) = 5 -5~ 4 21-1) 4-1)

@A+l p P2 (A+5p (A+1)
“20-1 2 \a_ -

subject tal > 1 and p being sfiiciently small such thaty € [0, 1]. The second solution to the
quadratic equation can be ruled out since it does not satlsfylaw of demand. The square
root is defined for p< B(1) with P(1) = (1 + 5 - 2V2 VA + 3)/(1 — 1). Hence, g(b) < B(1)
determines the upper bound anA°(yp = 1) = V5 ~ 2.24. AnalogouslyA%(y = 1) can be
derived from(12).

Figure 2 in Section 3.2 illustrates that the demand in the cAao match value disclosure,
D(p) = 1 - F(fn(p)), (dotted line) is more concave than that of full match eatlisclosure,
D(p) = 1 - F(p), (dashed line§* Moreover, forp < Median{) demand with ex—ante unin-
formed consumers is higher than demand with fully informedszimers (standard demand).
This means that a low price attracts more initially uninfedrconsumers than fully informed
consumers (or consumers with standard preferences). Jdisd to the fact that a low price
increases the initial probability of buying the good whieldis to an overall net loss when the
product is not bought ex post. Thus, low prices can be usettaohauninformed consumers
to some extent: the marginal consumer accepts prices whecaleve her intrinsic valuation
fn—i.e. iy < pn(fn) which follows from (11) forry € [a, Median§)].

2IAs in Johnson and Myatt (2006), p.762, 766, informative aiisiag leads to a counter—clockwise rotation
of the demand function.
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Remark 1. Advertising a relatively low price to consumers who arei@iy uninformed about
match value induces the marginal consumer to accept pribesaher intrinsic valuation.

3 Optimal Advertising and Prices

3.1 Unconstrained Information Disclosure

In this subsection, we derive the optimal mode of adveisvhen the monopolist can choose
any information transmission mechanism providing hardrmiation, satisfying Assumption
1. We indicate that the monopolist can indeed attach consumere by informative adver-
tising than by solely setting a low price. We show that tharmat mode of advertising for
the monopolist is to inform consumers whether or not theitcmaalue lies above a certain
threshold?? This holds true because consumers, together with a positinal, do not receive
any further information about their match value—as, forregke, whether their valuation is
of low or high type in the interval above the threshold— whectuld reduce their attachment.
The next lemma derives the optimality of threshold adviengis

Lemma 4. Suppose consumers observe price p. Then, for afl [, b], the monopolist
cannot do better than informing consumers whether or nat thdividual match value lies
above some critical thresholdd [a,r(p)] if r(p) > a and t = a otherwise, where(p) =

(n+1)/(n1+1)-p.

For given pricep, the optimal threshold level can be derived by minimizing tutdf
match value (p, t) over the threshold levele [a,r(p)]. Consider Figure 1 as an illustration.
Note that = ais equal to the case of no match value disclosure. The nexh&eoharacterizes
the optimal threshold level the monopolist can choose favargprice.

Lemma 5. For all p € [0, b], the monopolist optimally sets a threshold level*o&tr(p) =
(n+1)/(n2a+1)-pifr(p) > aandt = a otherwise; with the optimal threshold level also being
the cutgf match value, i.ef(p,t = f) = r(p).

For simplicity reasons, we refer tdp,t = f) asr{p,t*) in the following. r{p,t*) con-
stitutes a consumer’s PPE after receiving a positive, ggtthreshold signal. By Lemma 1,
f(p,t*) = r(p) implies that the marginal consumer becomes fully attadtysaptimal threshold
advertising. Note that, although the optimal threshold below the price, loss—averse con-
sumers who receive a positive threshold signal will buy tredpct ex post. This is because
they would perceive a large loss in the match value dimentbey didn’t buy ex post. Even
buying the product at the lowest valuation above the thresi{p) leads only to some loss in

22\We discuss the foundation of threshold match advertisingone detail in Section 4.1.
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Cutdf match value between buying and not buyiiig, t) as function of the threshold
t for given pricep = 0.5 and ford = 2 andn = 1; match values are uniformly
distributed on &, b] = [0, 1].

Figure 1. Cutdf Match Value for Threshold

match value with respect to valuations aboyp) but also to a gain in match value with re-
spect to not buying. Overall, this leads to a net gain in theemaalue dimension from buying,
relative to not buying, which can be observed from theftiedent consumer’s net utility after
receiving a positive, optimal threshold signal,

AU=mn+1)Ff-p+ na-2f - O0-p . (13)
e e e N——
net intrinsic u. net gain in match value netloss in price

This equation also illustrates that consumers who recep@sdive, optimal threshold signal
do not experience a loss in the price dimension because liteaydg expected to be paying the
purchase price with probability one.

Having analyzed optimal advertising for a given price, wevrtarn toward firm’s joint
advertising and price setting decision. The next propmsitharacterizes the subgame perfect
Nash equilibrium under unconstrained advertising whictdeeote byT.

Proposition 1. Suppose match value advertising is unconstrained. Thenibnopolist
prefers advertising optimal threshold match informatiothvi* = (7 + 1)/(n4 + 1) - p; over
any other mode of advertising. The equilibrium price is gibg,

. A+1)
= ("n D (14)




CREATING ATTACHMENT THROUGH ADVERTISING 18
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Inverse demand functions far= 2 andn = 1, solid: optimal threshold advertising
dotted: no match value advertisingnd dashedfull match value advertisingnatch
values are uniformly distributed oa,[b] = [0, 1].

Figure 2: Inverse Demand Functions

where [ is the equilibrium price under full match advertising (or @hconsumers show
standard preferences), sé&). Equilibrium always exists.

Note that the equilibrium price exceeds the one in the cadellohatch advertising (or
when consumers show standard preferences) by fagtor {)/(n + 1).23

Johnson and Myatt (2006) indicate that demand curve slaftbe attributed to the persua-
sive dfect of advertising, while demand curve rotations (arourdtiedian) can be attributed
to the informative &ect. Figure 2 illustrates that, with loss—averse consuntieesnverse de-
mand curve under optimal threshold advertising (solid)lren be attained by a combination
of a clockwise rotation around(= 0.5, p = 0.5) and an outward shift of the inverse demand
curve under no match value advertising (dotted line). Intras, the inverse demand curve
under full match value advertising (dashed line) is attaibg a clockwise rotation of the lat-
ter around D = 0.5, p = 0.5) only. This illustrates that, with loss—averse consumeusely
informative advertising has a persuasivkeet which is inversely U-shaped in the information
content of advertising.

3.2 Constrained Information Disclosure

In this subsection, we consider the case in which match valust be either fully revealed
via advertising or is not revealed at all. This refers to regslof products which show only

23Numerical results for prices, demand, and profit are preseintTable 1.



CREATING ATTACHMENT THROUGH ADVERTISING 19

a small number of attributes such that threshold advegismot feasible. We combine our
benchmark results from Section 2.2, where it was shown thiaifarmed, loss—averse con-
sumers are more easily attracted by lower prices than foftyrimed or standard consumers,
as is illustrated in Figure 2 fqo < 0.5.

The next proposition describes the subgame perfect Nashbegun when advertising is
constrained to full or no match information.

Proposition 2. Suppose that only full or no match information can be reldaséhen, the
monopolist refers to disclose no match value informatiorduilibrium. The equilibrium
price [, is characterized by

_ 1-F(n(pn))
N (Fn(pn)) P (PN)

(15)

wherefy(+) is implicitly determined byl1) with F(r|s) = F(r). Equilibrium always exists.

This proposition shows that full information disclosurenisver implemented even for
products with a small number of product attributes. In thetrsection, we present equi-
librium prices, demand, and profit for full, optimal thresthand no information disclosure in
a numerical example, see Table 1. We also derive consumgusiand welfare and discuss
policy implications.

3.3 Consumer Surplus and Welfare

In this subsection, we show that full information disclasigads to the highest level of con-
sumer surplus and welfare. Optimal threshold informatiscldsure leads to the second high-
est level of consumer surplus and welfare, while no matcbevdisclosure yields the lowest
level of both.

Consumer surplus is determined by the aggregate indindity of consumers given infor-
mation disclosure modeand equilibrium pricep;,

fi(py) b
cs(p)= [ UIO.0)GL.GMAFM + [ UKrp)IE] GNIAFD).  (16)
a fi(p)
with i = {F,N, T} and ) for full match information disclosureN| for no match information
disclosure andT() for optimal threshold information disclosufé.
Underfull match advertising (i = F), a consumer’s indirect utility is equal to her intrinsic

241n the expression in (16), we make use of the fact that, forianyF,N, T}, there only exists a unique cifo
match value;{p;), respectively.
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UL(r - o (r). pi - o ()G GP)l

Consumer’s indirect utility in equilibrium in the three gdmesi( = {F,T,N}) as
function of her realized match valuefor given equilibrium price; and fora = 2;
solid: optimal threshold advertisinglotted:no match value advertisingnd dashed:
full match value advertisingnatch values are uniformly distributed aa b] = [0, 1].

Figure 3: Indirect Utility under Full, Optimal Thresholchd@No Match Information

utility, which is zero below the cutdof buying and positive thereafter.

b
CSe(py) = f (r - pL)dF(r) (17)
Pe

Underoptimal threshold match advertising (i = T), the indirect utility of consumers who
received a negative signal is also zero, while the indirétyuof consumers who received a
positive signal can be negative or positive depending omdakzation of their match value

b

[(r—pi})—/l. - dF(F)+fr r=n dF()|dF(r) (18)

CSr(pr) =f . 1-F(f) 1-F(F)

f(p7)
Both components of indirect utility, the intrinsic and thaim-loss one can be negative or
positive; the former sincg(p;) < p;, and the latter due to a net loss in match value fdose
to F(p3).

Underno match advertising ( = N), consumers additionally experience gain—loss utility
when not buyingr( < f(py,)) which is negative sincgy (1 - F(f)) < ffb fdF(), see first term
in (19). Consumers also experience negative or positivengit and gain—loss utility when
they buy the product.

b
CSu(pr) =F )it~ FO) -4 [ TaF (D] (19)
+ f:b [(r - pn) — APNF(F) — 4 fb(l’ - r)dF(F) + f:r(r —P)dF(F) + rF(F)|dF(r)

(Py)
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Figure 3 illustrates consumer’s indirect utility in the élbrsubgames. It is shown that,
except for consumers with match value closdt@onsumers under no or optimal threshold
match advertising are weakly wors# than under full match advertising.

On the aggregate level, consumer surplus is also highest umtimatch advertising as is
highlighted in the next proposition.

Proposition 3. Consumer surplus is highest under full information disates

Table 1. Consumer Surplus and Welfare
9% D; CS IT; W,

i=F| 05 0.5 | 0.125| 0.25 | 0.375
i=T| 0.75| 0.5 |-0.042| 0.3125| 0.354
i=N|0.436| 0.596| -0.151| 0.260 | 0.109
For A = 2,7 = 1 and match values are uniformly distributed an] = [0, 1].

In order to compare consumer surplus and welfare acrosdffieestht subgames, we next
make the assumption that match value is uniformly distetwin [Q 1]. We find that consumer
surplus is higher under optimal threshold advertising taher no match advertising. We also
find the same ordering for welfare, with the welfare level emfill match advertising being
the highest (cf. Table 7.

Table 1 shows that consumers’ expected indirect utilityanmgbtimal threshold advertising
or no match value advertising can be negative. Note, how#herin this case, never buying
is not a PE since after receiving a positive optimal threslsanal or a low price quote, never
buying is not credible, i.e. the unique ctitmatch value is interior. Therefore, buying for all
match value levels above the ctitmatch valuet (resp.ry) constitutes the PPE. In our setup,
only not receiving an advertisement and not learning almiptoduct’s existence at all would
lead to zero utility.

Overall, the implications for consumer policy and welfare aligned: transparency poli-
cies which require the disclosure of full information in ad¥sing are favorable.

4 Discussion

4.1 Foundation of Threshold Match Advertising

Threshold match advertising requires that the monopoksiakes a dticient level of prod-
uct features to inform intermediate— and high—valuatiamsconers that their match value lies
above the threshold, but without revealing any further rimfation. Anderson and Renault

25Note that, although this result holds more generally, thragarison of consumer surplus and welfare levels
requires functional form assumptions with respedk (o).
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(2006) show that disclosing certain product attributesgisivealent to specifying a subset of
products to which the advertised product belongs. For mt&tarevealing a high horsepower
rating could be a threshold strategy for a monopolist sglrsports car if the set of poten-
tial new products contains sports cars, SUVs and subconocpaxt A high horsepower rating

would then signal that the advertised product must be aspartor a SUV without disclosing

the exact product category. Consumer who have a high (reggium) valuation for sports

cars and a medium (resp. high) valuation for SUVs would ifrffi@m the announcement that
their match value is at least at a medium level, while the gores's who only prefer subcom-
pact cars would expect a low valuation.

The two main requirements for threshold match advertisiegechnological feasibility
and message credibility Technological feasibility means that the number of paoéémirod-
ucts (i.e. product characteristics) must béisiently large relative to the number of consumer
types. Yet potential products do not have to contain anjbatt, and consumer types do not
necessarily value any attribute. Message credibility iregtthat any disclosure strategy must
be an equilibrium strategy for all potential product types, all product types must play a
pooling strategy in a Perfect Bayesian Equilibrium. Givieattthese requirements are met,
threshold information with respect to the same threshotdbmtransmitted to any consumer
with a uniqgue message. In this paper, we refer to productstwdatisfy this condition as suf-
ficiently complex products. Since, in our model, loss—awemsumers have a fixed, intrinsic
product valuation about which they become informed by athieg and inspection, we can
apply the concept of threshold match advertising withotttier adjustments.

A second interpretation of threshold match advertisingmsgatible with our main result:
if consumers below the threshold learn their full match aéin of the good instead of receiv-
ing only a negative threshold signa(jp;t) remains unchanged up to= p. This holds true
since consumers below the threshold never buy in this rggiofrigure 1, wherg = fy(p))).
Only fort > p, f(p,t) is altered and equal tp since any consumer with valuation above
p buys ex post after receiving either a positive thresholdaigr her full match valuation.
Sincer{p,t) = p is dominated byr(p,t) = r(p) < p, the optimal threshold level remains
t* = r(p). This second interpretation of threshold match advewgiss related to products for
which intermediate— and high—type consumers value momrygtattributes than lower types.
Therefore, revealing an intermediate amount of attribcéesinform low types perfectly, while
intermediate and high types still experience a residua¢étamty conditional on their valua-
tion being above the threshold (for example, sports cars faiicy extra equipment). In this
casef = breflects full information disclosure ariccan be interpreted as being monotonically
increasing in the amount of revealed product attributes.



CREATING ATTACHMENT THROUGH ADVERTISING 23

4.2 More General Marketing Practices

In this subsection, we indicate that, by slightly modifyitige assumptions of our baseline
model, we can explain more general marketing practicestwdnie commonly observed. First,
if firms are able to alter the initial value or price of a protleg post, attached consumers
whose attachment is not fully skimmed dy the initial price quote—as, for example, fully
informed consumers with high valuations—can be fully ekplh For instance, salespeople
who only have a short—term perspective frequentigroproductadd—-onsex post—as, for
example, extra insurances for cars. They may also guideicoers towards a more expensive
product version, or ask for a higher price than initiallyieipated by consumers. Second,
using data on the consumers’ purchase histories, firms havatility to distinguish amongst
consumers. In this case, optimal threshold advertisingoeaimplemented byargeting only
those consumers above the threshold; see, for exampleartpetdd advertising newsletters
of Amazon. Thirdmoney—back guaranteesre frequently fered in addition to informative
advertising. In this case, our results also extend to egpee goods—i.e. to products whose
match value cannot be fully accessed by consumers at the niafgurchase. Together with
optimal threshold advertising, we predict that there is rampct return.

4.3 Time-Inconsistent Behavior and Unawareness of Loss—&kse Pref-

erences

In this subsection, we discuss the time consistency of gaesbehavior in the baseline model
and the case when consumers are unaware of loss-—averseeposfs.

Although we assume that loss—averse consumers form rggpactations, in our setup,
loss—averse consumers behave time inconsistently in tise ¢bat they potentially buy prod-
ucts whose price exceeds their initial valuation. For eXapgompare the classical models of
hyperbolic discounting by Loewenstein and Prelec, 199fhdan, 1997, and O’Donoghue and
Rabin, 1999. In our setup, the only way how a consumer carcous this time—inconsistent
behavior if there are no transparency policies, is to nogivecan advertisement and to not
learn about the product’s existence at all.

If we allow for loss—averse consumers who are unaware of lbgs—averse preferences,
we make the following prediction: consumers do not incoap®ithe gain—loss comparison
when making their purchase plan (this is, they do not play atPiEegy). Yet, if a consumer’s
post—advertising probability of buying isféigiently high, she will feel attached to buying the
good ex post due to unexpected losses in the match value siiomeginom not buying.
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4.4 Related Literature

In this subsection we compare our results to those of theicksdvertising literature and the
literature on consumer loss aversion.

Loss aversion the model closest to ours is that of Heidhues and Készegihdoming)
who examine a monopolist’s optimal pricing strategy whepeetation—based, loss—averse
consumers decide upon buying one unit of a product with kn@emmon valuation as, for
example, groceries. The authors show that the monopohsiratiing to a price distribution ex
ante can create consumer attachment by infrequefidyiong variable sales prices for which
not buying the good is not a credible equilibrium strategydonsumers. By doing so, the
consumers’ reference point is shifted in favor of buyinggioed such that buying at the reg-
ular price also becomes more attractive. This can be ergldiy the monopolist by setting
a regular price above the consumer’s intrinsic valuationour setup, prices are uniform but,
by keeping some residual uncertainty about consumersyatadluation above the threshold,
the monopolist can increase consumer attachment. In avndrbleidhues and Koszegi (forth-
coming), we receive full attachment of the marginal consuamel can quantify the resulting
markup above the optimal price with standard consumers asdidén of the degree of loss
aversion.

In a different application, Rosato (2012) shows that a retaileingelivo substitute goods
can attach expectation—based, loss—averse consumergimparg discount on a good avail-
able only on limited supply. The retailer then cashes in witfigh price on the substitute good
available on full supply. In contrast to our paper, the adisare of product information does
not play a role in attaching consumers to the product.

The concept of expectation—based reference points utilizéhis paper was introduced by
K&szegi and Rabin (2006, 200%) Heidhues and Készegi (2008) and Karle and Peitz (2012)
apply this concept to model consumer behavior in oligopiolgoduct markets. Heidhues and
K&szegi (2008) predict less price variation across prtgi(focal prices) and over time (sticky
prices) when consumers are expectation—based loss av€maiersely, in a related setup
in which consumers incorporate information about priceelgvunto their reference points,
Karle and Peitz (2012) find a price variation—increasing—pmpetitive &ect of consumer
loss aversion. Zhou (2011) and Spiegler (2011b) consideswoers with history—based and
sampling—based reference points in an oligopolistic andm@apolistic setting, and partly con-
firm the results of the two former papers. In a setup with mafisfic screening, Carbajal and
Ely (2011), Hahn, Kim, Kim, and Lee (2012) and Herweg and Mneloft (forthcoming) an-
alyze the implications of expectation—based loss aveffsiotine design of profit—-maximizing
menus and taffis 2’

26K 6szegi and Rabin (2009) extend their previous model tertamporal decisions.

270ther applications of the expectation—based loss avecsincept of Készegi and Rabin (2006, 2007) include
Macera (2009) and Herweg, Mueller, and Weinschenk (201@&gamcy contracts, Lange and Ratan (2010) and
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Related to our work, Malmendier and Szeidl (2008) providdewce from laboratory and
field experiments that, in online auctions such as those ay,af@rtain bidders tend to overbid.
As one potential explanation, the authors mention losssawemwith respect to not receiving
the goocf® More broadly, our paper contributes to the analysis of biemalvbiases in market
settings, as in DellaVigna and Malmendier (2004), Eliaz &pikgler (2006), Gabaix and
Laibson (2006), and Grubb (2009).

Classical advertising: a large part of the economic literature on advertising fesusn
the role of advertising in shifting the (inverse) demandveuoutward; for example, directly
persuasive advertising, advertising as a signaling ddeicproduct quality, or advertising as
a means to inform consumers about product existence (seeeag007). In this paper, we
draw attention to the informative content of advertisingehireveals horizontal product infor-
mation to consumers who are already aware of the produdssegce. As indicated by John-
son and Myatt (2006), this form of advertising rotates thveise demand curve with standard
consumers clockwise instead of shifting it. Johnson andtM©806) in line with Lewis and
Sappington (1994) find that a monopolist undertaking infative advertising prefers one of
two extremes: either no information disclosure if conswsti@ste heterogeneity and marginal
costs are small (as in the case of mass products), or penfiectmation disclosure if con-
sumers’ taste heterogeneity and marginal costs dfeigmtly large (as in the case of niche
products). In contrast to their result, in this paper we arthat, with loss—averse consumers,
the optimal level of information disclosure is always palttiThis resembles a simultaneous
outward shift and clockwise rotation of the inverse demamnde up to the optimal level of in-
formation content and a move backward thereafter. In ourehdfdhe degree of loss aversion
becomes negligible, the demand function will be indepehdéthe information content of
advertising since we consider inspection goods. In this,dag monopolist will be indlierent
between full, partial and no information disclosure.

The advertising paper closest to ours is that of AndersorRamgault (2006). In an adver-
tising model with standard consumers, they also find thatgyanformation disclosure can
be optimal if consumers are discouraged from learning timimsic product valuation for
an inspection good, for instance through high search osprantation costs. In contrast to
their result, we find that disclosing partial informatioroabproducts is optimal even if search
costs do not fiect consumers’ purchase decisions. The reason for thik resiiat our model
incorporates the additional, persuasivieet of information disclosure when consumers are
expectation—based loss averse. Our policy implicatioss dlfer from Anderson and Re-
nault: while, in our model, transparency policies reducegsrand increase consumer surplus,

Eisenhuth and Ewers (2012) on sealed—bid auctions, andRaid Murooka (2012) on team incentives.

283ee also Heyman, Orhun, and Ariely (2004) and Ariely (200@.8L Other explanations for overbidding
reported in this literature are bidding fever and joy of |irhay

2%For overviews, see Ellison (2006), DellaVigna (2009), api§ler (2011a).
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in their model, they reduce sales volume and hurt firms andwoers.

There is a large body of theoretical and empirical literatimlowing Nelson (1974) on
advertising as a signaling device. In this literature, finmesy provide information about their
product attributes indirectly through their advertisixgenditures rather than directly through
advertising content, as in our pap@rOther papers consider advertising when the consumer
experiences a positive consumption externality from bgiylve same good (social goods).
Following Chwe (2001), this literature highlights the idkat a firm’s advertising expenditures
can serve as a coordination device for consumers who bergfitdonsuming a social good.
In contrast to our paper, this literature focuses exclgiva the signaling interpretation of
advertising instead of on its information content.

Following the seminal paper of Resnik and Stern (1977), theketing literature has pro-
vided a large number of studies which analyze the informeatiomntent of advertising in all
media channels, across countries and product categonéx\er time. In a meta—analysis,
Abernethy and Franke (1996) find that 84% of 838 advertisements show at least one cue,
58% show at least two cues, while 33% show at least three. Todupt categories with
the highest information content are cars, furniture andtedaics (with an average abover2
cues). This is in line with our theoretical prediction tha informative content of advertising
for expensive durable goods should be high yet partial tatereonsumer attachment.

5 Conclusion

This paper has examined informative advertising when coess are loss averse and form
expectation—based reference points about their purchaemneiture and product valuation
after receiving an advertisement. For this purpose, we dddx rational consumers with
loss—averse preferences, a la Kdészegi and Rabin (20@6)an advertising model based on
Anderson and Renault (2006). In a monopolistic setup, wéyaadhe optimal advertising
content for inspection goods.

We find that optimal informative advertising neglects derfaroduct attributes which are
less favorable, at least for some medium— and high—valuabasumers. Those attributes are
left to be discovered by potential buyers later during thepase process, after they have made
the plan to buy the good. In contrast to Anderson and Ren20@), we predict that optimal
informative advertising increases the consumers’ wiliegs to pay—i.e. has a persuasive
effect. We also show that no information disclosure, togeth#r avlow price, increases con-
sumers’ willingness to pay to some extent, while full infaton disclosure does not have
such an #ect. Consumer surplus and welfare are greatest under fathmation disclosure,

3%For example, see Kraehmer (2006), Anand and Shachar (2B@®)saac, Caruana, and Cunat (2010),
Mayzlin and Shin (2011) and Sun (2011).

31See among others Chwe (2001), Pastine and Pastine (20888,a0d Horstmann (2005), Sahuguet (2011).
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followed by partial information disclosure. Consequentigtimal consumer protection poli-
cies should highlight the importance of transparency pesiaf applicable. Otherwise partial
information disclosure is preferable to no informationctbhsure.

Since our model is based on rational expectations, our sisatpuld not incorporate the
possibility that consumers could be unaware of unfavorphdeluct attributes, or that adver-
tising firms might exaggerate the valuation of their prodiet, it seems that it cannot be in a
firm’s best interest that loss—averse consumers hold ustieally high expectations towards
their product valuation for an inspection good, since thagilad cause extraordinary losses in
the match value dimension when consumers inspect the prbdtare purchase. These losses
could reduce consumer attachment rather than increasing it

Focusing on a monopolistic setup, we have not explored tpaatof detrimental or com-
parative advertising practices which may cause negatiaetanent for loss—averse consumers.
Yet, as an agenda for future research, it may be fruitful &ddight on optimal advertising
content under firm competition when consumers are loss@vers
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Appendix

A Relegated Proofs

A.1 Relegated proof of Section 2
Proof of Lemma 1.Suppose, for given price > 0, a consumer located atexpects to buy

with probabilityo”’, o’ € [0, 1]. Then, her utility of buying ex post equals

U[(r. pl(c’,0)] =1 = p—nAd(1-0o")p+n(1l-o’)r,

loss inp gaininr

where the probability of the complementary event “not bgyi(l — o) affects the size of
gains and losses. Her utility of not buying ex post can beesged as

U[(0,0)|(c",0")] =0+ no’p —nlo'r.
S—— Y—
gaininp  lossinr

The consumer will buy the product ex posthl = U|[(r, p)|(c”’, o)] — U[(0, 0)|(¢”, o) = O
which is equivalent to

L 0+ D+ -1(A-0)

m+D)+1d-1Do - r(p,o’).

Note that the gap betwegmandr(p, o) is maximized ifr (p, o) is minimized. Since&(p, o)
is strictly decreasing in”’, o’ = 1 is the required minimizer. ]

Proof of Lemma 2 Setting AU in (10) equal to zero yields equation (11) which implicitly
definesr(p, s). Forr(p,s) € [X(s),X(9)], F(f|s) € [0, 1] andF(f|s) is non—decreasing in.~
F(f|s) is also continuous in By Assumption 1. Hence, there exists an interior solutiompfa
[Min{p1(9), p2(9)}, max pi(s), p2(S)}], wherep,(s) and p,(s) are derived from the RHS of (11)
atr = x(s) andr” = X(s). If multiple interior cutdfs arise, we choose the lowest value which
will be the most conservative value for the prove of the optity of threshold advertising in
Lemma 4. For corner solutiongp, s) can be defined as shown in the lemma. ]

Proof of Lemma 3.Given the analysis provided in the main text, it is left toidethe critical
degree of loss aversioti such that the law of demand is satisfied fot A°. Let be the inverse
function of r(p). pn(f) is defined by the RHS of (11) fd#(f|s)) = F(f), with domain B, b]
and codomaing.n, P2n]- pa(f) is equal to

A(F) - P
B(F)

pn(F) = (20)
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whereA(r) = (n + 1) + n(4 — 1)(1 - F(f)) andB(f) = (7 + 1) + n(2 — 1)F(F). For reasons of
brevity, we skip the index in the following where it is unambiguous. The first derivatiof
pn(F) with respect ta is equal to

A+ + 1)+ (- 1P(A-F)F —[(pd + 1P - + 1] - F

= (21)

Pn(F) =

DefiningC = n%(1 - 1)’(1 - F)F > 0 andD = ((yd + 1)?> = (n + 1)) ff > 0, p'(f) can be
expressed as

m1+1@Hn+1)+C-D

pu(f) = 52

Since, for1 — 1, C andD approach zero, we can always find suficiently low buti > 1
such thatpy(f) > 0 Vi € [a,b]. Denote the criticall (for givenz) such thatpy(f) > O

VP € [a, bl asA%(n).
The second derivative gy () with respect ta equals

B[C’ - D] - 2(31 - 1)f - N

pu(F) = 5 (22)
whereN = (1 + 1)(7 + 1) + C — D is the numerator op; () and
C'-D = —p1- 1)([2@, + 1)+ 27(A = DF]f + [0 - 1)+ 2] f'f). (23)

Since by convexity of, f’ > 0, we receive that’ — D’ < 0. SinceC’ - D’ < 0,B > 0 and,
for 2 € (1, 2°(n)], py(F) > O, it holds thatpy(f) < O for 2 € (1, 2%(n)]. Sincepy(f) < O for
A€ (L, 2%m)], py(F) = 0 VF € [a b] if py(b) > 0—i.e. it sufices to focus on the highest value
of f, f = b. Thus, frompj,(b) > 0 we can derivel®.

pu(b) > 0
bf(b)- A2— (7 +1)- A — (i + 1bf(b) <0,

whereA = na + 1. The two square roots of this quadratic equation are destiy

(i + 1)+ /(n + 1)2 + 4(y + 1)2b2f2(b)
2b7(b) '

A1z =

Choosing the root which is consistent with> 1 leads to

1+ y1+4b?f2(b) 1)

2bf(b)

) = (7 + 1)
n

whereA%(n) > 1, ¥Yn > 0 since, forF being convexpf(b) > 1 and,¥n > 0, A°(-,n) as a
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function ofb f(b) is larger than 1 ab f(b) = 1, strictly decreasing ib f(b) and, forb f(b) — oo,
A°(-,n7) — 1 from above. O

A.2 Relegated proof of Section 3

Proof of Lemma 4.This proof uses the definition of an information transmissieechanism
(henceforth ITM) as in the proof of Lemma 1 of Anderson and&e&in(2006), see Definition
3 below. The main insight of our proof is twofold. First, fonyalTM, we can replicate the
maximum attachment level induced by one of its signals {§pesns) = inf«s{f(p, 9)IP(r >
f(p,s)ls) > 0O} below) by an ITM which relies only on a positive and a negatiweshold
signal with threshold leve| and second, (including also the remaining signals) thbaduiity
of buying in the latter ITM will be at least as large as thathia former ITM. The intuition for
these results is that a positive threshold signal allowpdsterior product valuations up to the
maximum level ob for any consumer above the threshold. Giving any additioriatmation
to some consumers above the threshold reduces overallensitachment, in particular the
attachment of consumers whose valuation is close to thettblé. Therefore the probability
of buying decreases.

We define an information transmission mechanism in thevioiig way.

Definition 3. An ITM induces a probability measure over the joint spaceadfiations and
signals sent via advertising and enables the consumer ¢o sgifimething about her valuation
from the interpretation of the signal received. Hence, aM Ii§ a probability spacd[a, b] x
S, B([a, b]) x H, P) with B([a, b]) denotes ther-field of Borel sets ifia, b], S is a set of signals,
H is a o-field of subsets of S, and P is a probability measure ¢ag] x S that satisfies
P(r <T)=F(F) forall € [aD].

For each ITM and for a pricg, the probability of buying is determined by,

Ess[P(r = f(p, 9)I9)], (24)

wherer{p, 9) is the (lowest) cutfi between buying and not buying after receiving signalS
derived by Lemma 2 witlP(r > f(p, 9)|s) = 1 — F(f(p, 9)|s). Alternatively,r{p, s) = pin the
case of full information disclosure, where any consumeeikgs an individual signal which
induces an atom in her post—advertising cumulative digion function at her true match
value level. This lemma is proved by proving the followingiah.

Claim 1. Consider an ITM[a, b] x S,B([a, b]) x H, P). For any price p, there exists another
ITM’ with signal set S and probability P such that for some*s S’ and some € [a,r(p)],

1. P(s=sr>t)=1and P(s=s|r <t) =0;
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2. Eses[P'(r = T(p, 8)IS)] = Ess[P(r > f(p, 9)I9)], i.e. the probability of buying in ITM’
is at least as large as in ITM.

Proof. Lety(p) be the cutéf between buying and not buying if no match value informatgn i
released (see Lemma 3). Now, for any given ITM and for allaigac S, we define the lowest
cutaf match value subject to the probability of buying after rewgj signals being positive,
infs.s{f(p, )IP(r > f(p, 9)|s) > 0}, and denote it by(p, snt). Then, iff{p, Snr) > Fn(p) (Signals
without information content or with attachment—reducingprmation content or dticiently
low price such that always buying is optimal even withoutHer information), the claim is
trivially satisfied fort = a. We now assume thap, sns) < fn(p). Then, by Lemma 1, it holds
thatr(p, snr) € [r(p), Fn(p)[ and thatry(p) > aandr{p, snr) > a.

Let s € {s, s’} and defineP’ as follows. LetP'(r < T) = F() for all 7 € [a,b], P’(s =
sr)=1lifr >tandP'(s=sr) =1ifr <t. HenceP’(s= s) = 1-F(t). Now, letr{p, s") =
f(p, snr) andr{p, s*) be the cut& between buying and not buying after receiving sigstal
which, by construction, is identical for all > t. Fort < 7(p, s*), the probability of buying
after receivings’, P'(r > f(p, ")|s*), isequal td® (r > f(p, s*))-P'(S = s‘|r = f(p, s))/P'(S =
s) = (1-F(f(p,s))/(1-F(t)) (sinceP'(s= s|r > (p,s)) = 1fort < f(p,s*)). Note that,
for f(p, snf) = F(p, S°), by Lemma 2 it must hold tha&(r > f(p, Snt)lSnt) = P'(r > f(p, S9)|S").
Thus, by Lemma 2 with’(r > f(p, s)Is") = (1 - F(F(p, s7)))/(1 — F(t)), we can next define
implicitly by

~ (+ D)+ (- Digg

p= _ -,
(n+ 1)+ (A - )=

(25)

wherer = f(p, s*) = f(p, snt) € [r(p), Fn(p)[. We denote (p, s*) by f(p, t) from now on. We
receive from (25) thatt €]a, r(p)] with 7(p, t) being decreasing in(see the proof of Lemma 5
for more details). This implies the uniqueness.dfort > r(p), t could be decreased tdp)
and the prior probability of buying would be-1F(r(p)), which is an upper bound for given
price p by Lemma 1. Thug, < f(p, t) is satisfied.

Now, first, by construction, §,b] x S’,3([a, b]) x H’, P") is an ITM which satisfies (1.),
whereH’ is comprised of all subsets &. Second, the probability of buying ing[b] x
S, B([a, b]) x H’, P’) is at least as large as in the initial ITM, sinEg.s [P’ (r > F(p, S)|S)]

P(s = s)P(r>i(p,s)Is’) = P(r > f(p,s)) = 1-F(f(p.s)) = 1 - F(f(p, Snr)) = P(r >
F(P. Snf)) = Eses[P(r > F(p, 5))] > Ess[P(r > F(p, 9)Is)]. o
This proves the lemma. O

Proof of Lemma 5We have to derive the optimal threshdétdhat the monopolist can choose.
By Lemma 4, it holds that, for alp € [0,b], t* € [a r(p)] if r(p) > a. If r(p) < a, then it
trivially holds thatt* = a. We next focus on the former case. Note that it follows from th
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proof of Lemma 4, in particular by (25) that, fok [a,r(p)], T(p,t) € [r(p), In(p)] With r(p)
being the lowest cutbfor a given pricep by Lemma 1 which leads to the highest demand for
given pricep and, thus, is the most profitable for the monopolist. Furtizee, it follows from
(25) thatr{p,t) = Fn(p) for t = aandr{p,t) = r(p) for t = f(p, t).

We next show that(p,t) is strictly decreasing it for t € [a,r(p)] which implies that
t* = r(p) is the unique, optimal threshold in the case in whi@h) > a. Replacing by f(p, t)
in (25) and applying the implicit function theorem to thigesssion yields

di(p.t) _ _(@)‘1@

dt ofr) ot’ (26)

where, fort = a, dp/drf is given in (21) which is strictly positive under our assuroptthat
A < A%(n). Adjusting fort > aleads to

op A+ )+ 1)+ (1 - 1P - FO) gt — [0d + 17 - (0 + 11585

o ((r+ 1)+ n(d - D)=T0)?

2

which also is strictly positive for all feasible pairs of, Q) since the denominator @fp/of
decreases more irthan its numerator. Second,

QE_n%r4fa—Fmﬁ«mu—Fmern—Fmﬁf

o (7 + 1) + (2 — )FOF0Y(1 - F(D)2

> 0,

since (1- F(7)) — (F(f) — F(t)) > O fort < f which holds true by (25) . Thuslf(p,t)/dt< 0
fort < f(p,t) = r(p) which implies that* = r(p) is the unique optimum in the case in which
r(p) >a O

Proof of Proposition 1.The proof combines the results of Section 2 and 3 and derhwes t
optimal threshold and price set by the monopolist. We alsovaihat an equilibrium always
exists.

First, it follows from Lemma 5 that, for any price € [0, b], sending a threshold signal
with t* = maxr(p), a} is the optimal advertising strategy since it minimizes th@f between
buying and not buying of the inflerent consumer, and therefore maximizes demand. Hence,
the profit under optimal threshold advertising is largestaioy pricep € [0,b]. Thus, by a
reveal preference argument, the equilibrium profit undéinogd threshold advertising must be
maximal.

It is left to show that the optimal price under optimal threlshadvertising isgt + 1)/(n +
1)-times larger than that under full match advertising, pe = (yd + 1)/(n + 1) - p¢. This
follows directly from the first—order conditions. Given thia(p) = (7 + 1)/(nd + 1) - p, the
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first—order condition under optimal threshold advertigmgquivalent to

+1 *
0 = 1-F(gmn - Pr)
- n+l « n+l °
(55 PY) - pop

Next, multiplying by ¢ + 1)/(n4 + 1) and substitutings{+ 1)/(nd + 1) - p> by p; leads
to the first—order condition under no match value advedisiHlence,pr must be equal to
(n+1)/(na+1)-pr.

Second, we consider equilibrium existence. An existenoefpior the case of full and
no match information is provided in the first part of the prodéfroposition 2. Concerning
existence in the subgame with threshold match advertisimgnive [a, f(p, t*)], note that no
match advertising is simply a special case of this subganmenwihe threshold is equal to
a. It can be shown that existence for= a carries over for alt € [a,7(p,t")] sincer{p,t)
implicitly defined in (25) becomes less convexamhent increases in the intervad[f (p, t*)].
Fort = f(p,t"), f(p,t) becomes even linear im Therefore, convexity oF anda € (1, 2°(n)]
ensure equilibrium existence for any threshold advegisinategy. O

Proof of Proposition 2.In this proof, we use the cufidlevels under full and no match adver-
tising derived in Section 2 and show that the monopolistggesho match value advertising to
full match advertising. Furthermore, we prove equilibrigristence in both subgames.

We first prove existence. Given that marginal costs are zkeomonopolist’s profit func-
tion is equal tari(p) = p[1 — F(fi(p))] with i € {N, F}. Using that, ford € (1, 21°(n)], fi(p)
is strictly increasing in the relevant range for both modesdvertising (see Lemma 3 for no
match advertising and note thai(p) = p for full match advertising), the profit function can
also be expressed as a functionref 7;(f) = pi(f)[1 — F(f)]|—and be maximized over. This
yields

mi(F) = p{(F)(1 — F (7)) — pi(F) f(F) (27)
and
' (F) = p’ (F)(L — F(F)) — 2pi(F) F () — pi(F) £/ (F). (28)

We next show that, fort € (1, 21°()], the second—order condition is always satisfied. Firgt no
that the last term of (28) is negative sin€ds convex and henc€ (f) > 0. In the subgame
with full match value disclosurgyy(f) = F which implies that the second—order condition is
satisfied. Thus, an equilibrium always exists in this subgaim the subgame with no match
information disclosure, for € (1, 2°()], it holds thatpy(F) > 0 andpy(f) < 0 wherepy(F) is
given by (11) in Lemma 2 witlir(r|s) = F(r). Thereforel € (1, 1°(n)] is a suficient condition
for equilibrium existence in this subgame. Figure 4 illagts the monopolist’s profit function
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Profit functions ford = 2, solid: no match value advertisingnd dashedfull match
value advertising match values are uniformly distributed oa,b] = [0, 1] and
marginal costs are = 0. The optimal price in the case of no match value adver-
tising is py, = 0.4360 and the optimal price in the case of full-disclosungtis- 0.5.

Figure 4. Constrained Advertising: Profit Functions

in the two subgames.

Since, ford — 1, the equilibrium profit in the subgame with no match infotimadisclo-
sure (N) approaches that with full match information disale (F), it sffices to show that,
for A € (1, 2°(n)],

drn(F)

a > 0.

Note thatry(F (1), 1) = pn(F(2), 1)(1 = F(F(2))), wherer’in equilibrium is given by the first—
order condition ofry(f) with respect tar "and py(f) by the RHS of (11). By the envelope
theorem, we receive that the sign of the equilibrium profpetels only on the sign of the
equilibrium price as a function af ~

drn(F) _ 9pn(F)

a - o (1 - F(F)).

Furthermore, it holds that

(29)

opn() @+ -2F) [ >0, ift < Median();
01 (m+D+n(A-1F)?| <o, ift > Mediarr).

Note that this is in line with our observation made in Sect®.3 that consumers become
attached without match information disclosure if prices sufficiently low—or equivalently
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if T is suficiently low.

We next show that convexity &f implies that, for1 € (1, 2°(n)], f < Mediar(r). First note
that, ford = 1, convexity ofF implies thatMedian(r) > (b—a)/2 andf (Mediar(r)) > 1/(b-a).
Now, by contradiction assume that, fo= 1, > Mediar(r). Then,F(f) > 1/2 and from the
first—order condition it follows thatdF (f)—f f (f) = 0. Therefore, it must hold that {f) < 1/2
which states a contradiction td (f) > Median(r) f(Median(r)) > (b - a)/(2(b — a)) = 1/2.
Hence, ford = 1, < Median(r) must hold. This property carries over with strict ineqtyali
to the case oft € (1, 2%(n)] if dfy/da < 0. Applying the implicit function theorem to the
first—order condition ofry(f) with respect ta,we receive,

div _ (P’ - PPN —f2— F/(L-F)7 PRdpn/0A — pudpy/0A
da (P)? f2 (P '

(30)

The first term in square brackets is positive since,foz (1,2%)], py, < 0. The second
term in square brackets is also positive dudte 0. Since, ford € (1, 2°(n)], py > 0 and
dpn/0A > 0, the third term is positive i#py, /04 is suficiently low with

(+ 1)1 - 2F)(( + 1) + n(2 = 1)F) — (7 + 17°[(nd + 1) — n(4 - D)F]F <0
(7 + 1) +n(1 - 1)F)° '

We can show that this is the case by simplifying the the nutoedd the third term of (30).
This yields

IpN/0A =

n(n + 1)f2(2 (7 +2) + Apd + 2)] = 2724 — V(L - F)F)f
(m+1)+na-1)F)* ’

which is always positive since @ F)F is bound above by /M. Hencedfy/dA < 0 which
implies thatdry/dA > 0. Thus, ford € (1, ()], an(pn) > 7n(pPn)lez = 77 (pF) which
completes the proof. O

PNOPN/OA — PNOPN/OA =

Proof of Proposition 3.We have to show thafSg > maxCSy, CSt}. We start withCSg >

CSr. From Proposition 1 it follows thgty > pe butft = fr. Therefore the intrinsic utility

of buying is lower undell than undei~. Thus, the intrinsic component of consumer surplus
is lower undelT than undei~. The component of consumer surplus influenced b