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B Web Appendix: No Price Advertising

We next consider a setup in which the monopolist is not regiuio advertise price infor-
mation. We focus on the most critical case for equilibriunsnce—the case in which
the monopolist discloses full match value but no price imfation—and show that, due
to consumer loss aversion, the monopolist always has antinedo deviate from con-
sumers’ expected price. To formalize this argument, the leexma shows that, in this
case, firm's demand is not price sensitive around consuregpected pricey’.

Lemma 5. Suppose consumers observe their match value ex ante buvelpsiees only
ex post. If consumers expectp 0 to be the equilibrium price, thew,p, p > 0, firm’s
demand function is equal to

1 - F(maxmin{<£p, b}, a}), ifp < 5P
D(plp) = { 1-F(maxmin{p’,b},a}), if pe[&p,&P];
1 - F(maxXmin{p Mp b}, a}), ifp> Mp

The proof of the lemma is provided below. Note that firm’s dathhas slope zero fqr e
[2/(1+1)p’, 22/(1+1)p'] which means that deviating from consumers’ expected [pice
to a higher priceo up to 21/(1+1)p’ is profitable for the firm if =F(maxXmin{p’, b}, a}) is
positive, since such a deviation increases firm’s markupout reducing its demand. On
the other hand, if consumers expect a very high price su¢hthd (maxmin{p’, b}, a})

is zero, then the firm always prefers to set a low price leveldiv 2/(1 + 1)b) which
yields positive demand (and markup). Thus, there cannat exi equilibrium in which
the firm advertises only full match value information but miwe information. This result
suggests that, although consumers are willing to buy thel gb@ higher price ex post,
the firm cannot exploit this in equilibrium. This means that @quilibrium concept
selects equilibria in which producers do not engage in shemn deception. Hence, the
game we consider in this paper can be interpreted as a stdticed form of a dynamic
game with brand reputation (comp ' 's@fbo who use a similar
interpretation). In Sectidn 3.1, we present assumptionstwdnsure existence even if the

monopolist is not required to disclose price information.

Proof of Lemmal5Let p’ be the price expected by consumers. So all consumers with
r > p’ anticipate that they will buy the produdt(p’|p’) = 1, G(r|r > p’, p’) = 1), while
other consumers with< p’ will not.
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1. Suppose the firm deviates po> p’. Consider first a consumer with> p’. If she
chooses to buy, her indirect utility will be

U(r, P, 1) =r-p- /l(p_ pl)’
whereas her indirect utility of not buying ex post equals
urr,p,0)=0+p" —Aar.
Then,
utr,p,1) - u(r,p,0)>0er > _A-L,
> Ps ,P,0) = >p /1+1p'

If pis close top’ such thatp — j—jp’ S p< %p’, then all such consumers will

buy; while if p is relatively high such that the opposite condition holtdgntsome
consumers will be induced to leave the market without buyregoroduct and only
those withr > p — 4=2p’ will buy.

Next consider a consumer with< p’. If she chooses to buy, her indirect utility
will be

ur,p,l)=r—-p-ap-r,
while her indirect utility of not buying ex post equals
u(r, p,0) = 0.

As u(r, p,1) < 0 no such consumer will buy.

2. Suppose now the firm deviates to a prigec p’. Consider first a consumer with
r > p’. If she chooses to buy, her indirect utility will be

U(r, p’l):r_ p+(p,_ p) >O’
whereas her indirect utility of not buying ex post equals
urr,p,0)=p —ar <0.

Thus, all such consumers will buy.
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Consider now a consumer with< p’. If she chooses to buy, her utility will be
ur,p,l)=r—p—-Aap+r >0,
while her indirect utility of not buying ex post is equal to
u(r, p,0) = 0.
Then,

1
U p D) - u(r.p.0)2 0> A1y

So, if pis close top’ such tha‘i%l p > P/, then no such consumers will buy; while if
p is low enough such that the opposite condition holds, thesdltonsumers with
re [%1 p, p’) will be induced to reverse their initial decisions and hilne good.

Combining the demand of part one and two leads to the demahe lemma. O
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1 Introduction

The empirical literature on advertising provides stronglemce for the existence of the
persuasive féect of advertisinﬂ. Bagwell k;O_Q|7) refers to the persuasivéeet of ad-
vertising as “altering consumers’ tastes and creatingispsiproduct dierentiation and
brand onalty".I_Anand_and_S_hthMbll) find empiricallgttmformative advertising
(about consumers’ match with a product) has a persuafiiget@s well. Our paper ex-
plains this fact by a theoretical model based on purely mtive advertising and non—
standard preferences with fixed, intrinsic product vabrati

With loss—averse consumers, partial information disg®sncreases consumers’ will-
ingness to pay. Advertising content which is directly imh@ative thus plays a novel role
when consumers face non—standard preferences: it hasiegcingersuasiveftect. To
the best of our knowledge, this is the first advertising pag@ch examines this poth.
Our framework also suggests that the persuadiiexeis non—monotonic (inversely U—
shaped) in the information content of advertising. A dir@gplication of this result is
that advertising firms have an incentive to maintain somielu@s uncertainty about their
new products. This prediction is supported by the contealyars in the marketing lit-
erature (folIowingM&djﬂaM??), which providewirical evidence that—for
many product categories such as cars, furniture, and etect—the informative content

of advertisements is positive but partial.

Following recent experimental evidence| by Ericson andeF} fdrthcoming), we assume
that the endowmentiect of possessingag

joid expectation based and reference depen-
dent. In our setup, this implies that loss—averse consufaegsan anticipated endowment
effect when thinking about the purchase of a new product. Refgto the loss aversion

theory OliL'O'_SLegi_&d_R&*ilj (2d06) we denote tifis@ theattachment gect the more

likely the purchase of a product appears to a consumer exthetenore attached to buy-

ing it she will be ex post. This implies that an attached comstumight accept buying at

IFor instance, seel Erdemand Keane (1996), Ackerbérg |(2008kerbery [(2003) and
Anand and ShacHar (2011).

2Analyzing duopolistic competition when consumers are mssrse, Karle and Peitz (2011) discover
the link between consumer information and loss aversionthéir setup, firms can either disclose full
information or no information at all. The authors show thigttbsing full information makes loss—averse
consumers behave like standard consumers which can beabptiprice competition with loss-averse
consumers is fiercer than with standard consumers (e.drpimgdy asymmetric markets).

3For a more detailed discussion, see Abernethy and Franké)i9the literature review in Sectién 6.3.

4The endowmentféect describes that people place a higher value on objectthe than on objects
that they do not own. E.g., see Knefs 989).
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a purchase price which exceeds her intrinsic valuﬁidmihis paper, we argue that, by
increasing the probability of buying a good for some consgmaformative advertising
creates consumer attachment.

In the marketing Iiteraturmul_(—ZQbQ) introduced thencept ofvirtual ownership
which suggests that disclosing certain product attribtdensumers induces a percep-
tion of ownership for a good even before purchase takes pl@bés in turn increases
the product valuation of potential buyers similar to an emaent dfect of possessing a
good. As examples, Ariely mentions TV advertisements fos oa furniture catalogues.
In our model, we explain this concept by tatachment gect and, in addition, sug-
gest that keeping some residual uncertainty about consipreduct valuation increases
high—type consumers’ willingness to pay by the largest amthis can be referred to as
“keeping consumers excited”).

Our setup builds on the monopoly advertising moszI_o_f_Andlmm_RﬂnaLIIIL(ZQbG) but

focusses on consumers who are expectation-based loss avés product valuation and
the price dimension based on K&szegi and Rabin (2006, 20G¥Heidhues and Készegi
(2008, 2010). Consumers are initially uncertain aboutrtimeiividual match value (hor-

izontal valuation of the good) but observe the price set leyrttonopolist. Consumers
receive an advertising signal from the monopolist beforenfog their reference point
distributions with respect to their purchase decision. Byeptially disclosing product
characteristics, the advertising signal reveals full atipematch value information or no
information at all. Before making their purchase decisicamsumers become fully in-
formed in any case (inspection good; E_e_eH_irsmlelie_rhllB"FB)vertising signals are then
redundant for consumers not exhibiting loss aversion,eylidr loss—averse consumers,

they matter because they influence consumers’ referenoé M show that, with loss—
averse consumers, the monopolist wants to disclose parétth value information to
consumers ex ante even when costs of advertising would beveodf transmitting par-

tial information is not feasible, then the monopolist prefao information disclosure
to full information disclosure but wants to set a particlyydow price. This leads to a

®In a simple exchange experiment, Ericson and Fuster (fotiireg) find that participants are willing to
pay 20— 30 percent more for an object if they had expected to be aiettil with 80— 90% probability
rather than 18- 20% probability. In a similar experiment, howe ) does not find the same
effect.

6To make our main point as clear as possible, we implicitlytralos from consumers’ search costs here.
This is equivalent to considering a setup with purchase umsédual uncertainty but with free return policy
(e.g. consider experience goods with respect to a horikooi@ponent). We will relax this assumption later
in the paper and show that our results are robust to poseech costs if those do not exceed certain limits.
Beyond those limits, the monopolist would also have an imfative motive to disclose product information
(attracting consumers to visit) but the persuasive motivald still have an impact.
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positive level of consumer attachment which overcompe&sséie monopolist for setting
a low price. However, the maximum level of consumer attaaitmmeonly reached by
partial information disclosure.

Advertisin% siinals in our setup provide hard informatidhoat consumers’ valuation

L(Zth) abd_QhaKLabgnmndeﬂdalugtdozm work on informative

advertising and consumer persuasion based on cheap tadlagesy. We assume that the

(see, e.g

monopolist cannot discriminate advertising signals ocgmibetween consumers. Fur-
thermore, it is not required that the monopolist holds arfigrmation about consumers’
valuation except for their prior distribution—i.e, the &diising signal reveals informa-

tion about consumers’ valuation anonymously (cf. Andesion Renagjltl_(;@%) who use

the same approach).

In our model, we find that, if products arefBaiently comple>H it is optimal for the
monopolist to disclose to consumers solely whether théiinsic valuation lies above or
below a certain threshold level which is lower than the paerehpric@ We show that
this form of partial match value advertising attaches camess to a maximum level. This
means that, for a given price, the set of buyers is maximizetaamy buyer expects to
buy the product with probability one. The optimal advergsstrategy leads to maximal
prices set by the monopolist and to maximal overpay of thegmal consumer. The
intuition for the dfectiveness of threshold advertising is as follows: losssae in the
price dimension decreases consumer attachment, whilel@ssion in the match value
dimension increases it. So the firm wants to achieve maximatchmvalue uncertainty
above some threshold but minimum uncertainty in paymeng.mbnopolist implements
threshold match advertising by disclosing an intermedsat®unt of product features
to consumers such that high—valuation consumers learnthikat valuation is at least
as high as the threshold but without fully observing thairetvaluation. At the same
time, consumers with lower valuation learn that they wony lthe product ex post. For
instance, consider TV spots for cars or product introductampaigns for electronic
devices like the iPad of Apple.

"We denote products as being complex when threshold infeemaan be transmitted.

8Threshold match value advertising was introduced by Arafeasid Renault (2006). Threshold infor-
mation can be released by the monopolist by disclosing aicartumber of product attributes when not any
potential product contains any attribute and not any comsuype values any attribute. A requirement for
this to be feasible is a fiiciently high total number of product attributes (i.e., puots have to be complex
enough). An alternative, flicient condition for undertaking threshold match advertjss perfect sequenc-
ing of product attributes by consumers which requires taaheonsumer orders all product attributes from
“most preferred” to “least preferred” in the same way. Theteasing product attributes starting with the
“most preferred” ones leads to threshold information alibeethreshold and full information below it. It
can be shown that this is Sicient to attain the main results of this paper.
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If partial information disclosure is not feasible—due tavlproduct complexity—the mo-
nopolist finds it optimal to disclose no match value inforimia@at all but to set low prices.
Since prices are observable to consumers, we refer to taitegy as “low price adver-
tising”. Here, ex—ante uninformed consumers become plgréttached by a low price
offer, since low prices increase their initial probability af{ing the product ex post (e.g.
see last—minute travelfiers). Full match value advertising is the least preferredieno
of advertising with loss—averse consumers (at zero promucbst), since it creates zero
consumer attachment at the initial stage when consumersdrpectations.

Due to consumer attachment, loss—averse consumers miggptadtgher prices or buy
more often under partial or no match value advertising weil prices than under full
match advertising (in which case they act like standard waress). So, under partial
or no match value advertising with low prices, loss—avemesamers are in expectation
worse df than under full match advertising and the monopolist reze#& higher profit.
Optimal consumer protection policy should therefore hgjitithe importance of full in-
formation disclosure (transparency policies) in adverj®r of self—contained informa-
tion acquisition by consumers after having had exposurdversisements but in advance
of actual purchase decisions which could reduce the levebagumer attachment.

In a different applicatior{, Heidhues and KQ”gH;gi_(iOlO) examineropolist’s optimal

pricing strategy when loss—averse consumers decide upondoane unit of a product

with known, common valuation (e.g. consider groceries)atr mhe authors show that the
monopolist who is able to commit ex ante to a price distritnuttan create consumer at-
tachment by infrequentlyfBering variable sales prices for which “not buying the goad” i
not credible for consumers. By doing so, consumers’ refargroint is shifted in favor of
“buying the good” such that buying at the higher regularg@atso becomes more attrac-
tive. This can be exploited by the monopolist by setting all@gprice above consumers’
intrinsic valuation. In our setup, prices are uniform bug thonopolist uses informa-
tive advertising which (partially) reveals consumers’diegeneous product valuation to
shift consumers’ reference points in the most profitable;wapgarticular, the monopolist
aims at optimally shifting consumers’ implied citmatch value between buying and not
buying which reflects consumers’ willingness to pay for aegiprice.

A large part of the economic literature on advertising f@asson the role of advertising
in shifting the (inverse) demand curve outward: such asctlyrgersuasive advertising,
advertising as a signalling device for product quality, dvextising as a means to inform

consumers about product existence (see Ba {ALe_lL\200733, $oirvey on the economics

of advertising). In this paper, we draw attention to the infative content of advertising
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which reveals horizontal product information to consunven® are already aware of the
product’s existence. This form of advertising rotates tiweise demand curve clockwise
instead of shifting it (seEL;u_Qﬁns_Qn_a.nd_M}ylitaOOG)). Duevelation of product infor-
mation, consumers learn about their intrinsic valuatioat@h value) of one unit of the

product. Johnson and MJM%) (in line wikh (Lewis anmﬂagtgﬁ 1954)) find that

a monopolist undertaking informative advertising prefaeme of two extremes: either no

information disclosure if consumers’ taste heterogereity marginal costs are small (as
in the case of mass products) or perfect information discd consumers’ taste het-
erogeneity and marginal costs ardfsiently large (as in the case of niche products). In
contrast to their result, in this paper we argue that, wilst@averse consumers, the op-
timal level of information disclosure is always partial éevwhen information disclosure
is costless). This resembles a simultaneous outward stdfcbckwise rotation of the
inverse demand curve up to the optimal level of informationtent and a move backward
thereafter. If the degree of loss aversion becomes netgighee demand function will be
independent of the information content of advertisingsiwe consider inspection goods.
The monopolist therefore will be infierent between full, partial and no information dis-
closure.

The paper closest to ours is tha{ of Anderson and Rélﬁ,ﬁﬁm@an advertising model

with standard consumers, they also find that partial infeionadisclosure can be opti-

mal if consumers are discouraged from learning their istciproduct valuation for an
inspection good, for instance through high search or tramapon costs. In contrast to
their result, we find that disclosing partial informatioroab products is optimal even if
search costs do noffact consumers’ purchase decision. The reason for thistieghht
our model incorporates the additional, persuasfiect of informative advertising. There-
fore, we can also explain the empirical evidence that thermétive and the persuasive
effect of advertising coexist which their model cannot. Ouigaimplications also dier
from theirs: while, in our model, transparency policiesuesl prices and increase con-
sumer surplus, those policies reduce sales volume and hag éind consumers in their
model.

Next we present a simple example that illustrates how in&tive advertising attaches
loss—averse consumers. In Secfibn 3, we introduce ouribasalvertising model which

we apply to analyze the monopolist’s optimal advertisingtsgies in Sectionl 4. In Sec-
tion[H, we analyze extensions of our baseline model to the wagn the monopolist can
choose whether to advertise the price or not and to the cgsesitfve search costs. We
discuss the use of more general marketing tools and consumagrareness of their non—
standard preferences in Sectidn 6. We also compare outgasuhose of the classical
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advertising literature and the literature on consumer &&ssion. Finally, we indicate
welfare implications and conclude in Sectidn 7.

2 lllustrative Example

In this section we present a short example with simplifiedscomer behavior which il-
lustrates the impact of flerent modes of informative advertising when consumers are
expectation—based loss averse. It is shown that incre&tsengx—ante probability of buy-
ing (but leaving some residual uncertainty) leads to cors@attachment when consumers
are loss averse. Both, no match value disclosure with a |ae pffer and threshold match
advertising can increase the ex—ante probability of bugimgjlead to attachment but the
latter seems to dominate the former.

Suppose that a monopolist sells one unit of a single produatlbss—averse consumer.
The consumer is initially uncertain about her horizontduation (match value) of the
product. Her prior distribution of her match value is unifdy distributed o0, 1, ..., 8, 9}.

At stage 0, the monopolist sets a uniform prcerhich is observed by the consumer and
sends an advertising signal to the consumer which mighegohill, partial or no match
value information. After receiving the monopolist’s acdv&ng signal, the consumer up-
dates her beliefs about her expected match value and fommafeeence point distribution
in the price and the match value dimension with respect tgpherhase decision ex post.
The consumer will make her purchase decision after sheatespéhe product and became
fully informed about her match value. For her purchase d@&tishe consumer compares
her realized match valueand pricep with all alternative outcomes under her reference
point distribution. We assume that the consumer will learp@st that her match value is
equal tor = 3 Consumer’s degree of loss aversionlis 3.5. In the following, we will
consider full, partial and no match value disclosure.

1.) If the monopolist reveals full match value informatiardasets a price op = 4.01

then the consumer becomes fully informed at the refereraet-gormation stage. She
simply buys the product if > p (standard purchase decision). This means that the
consumer does not buy since- 3 < 4.01 = p.

2.) If the monopolist discloses no match value informatiod aets a price op = 3.5,
the loss—averse consumer expects af€mtatch value between buying and not buying of

9The monopolist does not observe consumer’s match value.

10A price of p > 4 butp < 5 ensures that the ex—ante probability of buying with no imagdue disclosure
is equal to 2.
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f(p) = 4 She plans to buy with a probability of 60% and not to buy withrabability
of 40% The probability of buying reflects also the probability of/peay the pricep and
the probability of not buying the probability of paying zer@/ith respect to her match
value level ex post, she expects zero with the probabilitpaifbuying and an integer
value of 4 up to 9 with a probability of 10% respectively. Aftae consumer learnt her
intrinsic match value ex post, her indirect utility funatirom buying can be expressed
as

9
u(r, p, 1IF(p) = ( = p) = A(p - 0)- 2/5-1- > (s—1)-1/10+ (r - 0)- 2/5,
—— ——— — N————
intrinsic u. loss in price s=4 gain in match value
loss in match value

wherep = 3.5 andr = 3. The consumer derives intrinsic utility from buying theogo
as well as gain—loss utility in the price and in the match gadimension. In the price
dimension, she faces a loss when buying the good sincenaiiezly, she could have
paid zero with a probability of 40%. In the match value dimensshe experiences a loss
when buying the good because she does not receive a matehegplal to or higher than
f = 4 and a gain since she receives no match value of zero. Heeaditility function
from not buying equals

9

u(r, p.OR(P) = _0_ +(p-0)-3/5-1- Z(s— 0)-1/10.

intrinsic u. gain in price s=4

loss in match value

The consumer faces a gain in the price dimension when nohglyecause ex ante she
expected to pay with a probability of 60% and a loss in the match value dimemsi
because she receives no match value no lower thamM” Her net utility from buying
relatively to not buying4u = u; — up) can be simplified to

Au:r-(2+(/l—1)-3/5)—p-(2+(/1—1)-2/5),

which, withr = 3 andp = 3.5, is positive ford > 3.5. This means that, in our example,
the consumer at = 3 will be attached to buying the good at a pricepot 3.5 by no
match value disclosure but a low pric&er by the monopolist. This is due to the fact

1n this example, we assume that consumers form rationakbgxi@ns but do not anticipate their future
attachment. This means that consumers are naive with itesgheir positive degree of loss aversion and do
not anticipate potential shifts of their ciifonatch value due to attachment. We do not solve for consumers’
personal equilibrium in this setting. So, in this example, underestimate the attachmeffeet of loss
aversion.

2For a price ofp = 4.01, she expected to buy with a probability of 50%.



ADVERTISING CONTENT WHEN CONSUMERS ARE L 0SS AVERSE 8

that a low price ffer increases consumer’s ex—ante probability of buying figgnto 3/5
which increases consumer’s net loss in the match value dilmerand simultaneously
decreases her net loss in the price dimension. Both of tHesgsare in favor of buying
the good. Her actual cufiomatch value ‘is equal to 3 (instead of being equal ta3).
Note that, at a price of.@1, the consumer would prefer not to buy the product when no
match value is disclosed.

3.) If the monopolist reveals threshold match informatiathwhresholdt = 3 and sets
a price ofp = 4.01, the “naively” loss—averse consumer expects aftmatch value
of f(p) = 5. After receiving a positive signat (> t = 3), she expects to buy with a
probability of 57 and not to buy with a probability of/Z. Due to the positive signal, the
probability of facing a match value level of 5 up to 9 equalg despectively. Consumer’s
indirect utility function from buying is equal to

u(r, p, 1f(p)) = (r = p) = A(p = 0)- 2/7- A Z(s—r) 17+ (r-0)-2/7,

intrinsic u. loss in prlce gam in match value

loss in match value

Her indirect utility function from not buying equals

u(r, p.0P(p) = _ 0 +(p-0)-5/7-2- Z(s 0)-1/7.

|ntr|nS|c u. gain in price

loss in match value

Her net utility from buying relatively to not buying can bergilified to
Au :r-(2+(/1—1)-5/7)— p-(2+(/1—1)-2/7),

which, withr = 3 andp = 4.01, is positive forl > 3.03. This means that for = 3.5, the
consumer at = 3 will be attached to buying the good at a prige= 4.01 by threshold
advertising with thresholtl= 3 which increases her ex—ante probability of buying from
1/2 to 5/7. Her actual cuth match valuer is lower than 3 (instead of being equal to
5). Thus, threshold match advertising can increase thenégmobability of buying of
consumers with a shiciently high product valuation which leads to consumerchitaent
when consumers are loss—averse. In this example, the persddect of threshold match
advertising is larger than that of no match value disclosutle a low price dfer.

13A consumer who is sophisticated about her loss aversiondraniicipate a shift in her cufiband by
doing so further increase her attachment. See the conceptednal equilibrium.
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3 The Model

3.1 Setup

We build on the monopoly model of informative advertisinga&ndgrggn and Renault

) but depart from their setup by assuming that conssiifiaee expectation-based

loss aversion in the match value and the price dimeanJQﬁm@_a.nd_BablilJ_ZQbB and
Heidhues and KQ”szé‘gi Zle) and that consumers face nmsemts@ a monopolistic

firm produces a single product at constant marginal costaalared to zero. The mo-

nopolist sets a uniform, deterministic pripex ante which is observed by consun@rs.

There is a continuum of consumers of mass one. Initiallysaarers are uncertain about
their match value (reservation utility) of one unit of th@guct,r, but observe the price
of the product,p. Letr be iid with cumulative distribution functiof(r) and support
[a,b] € R{L3 Consumers receive an advertising signal by the monopaligaming full,
partial, or no match value information before forming theiference point distributions
in the two dimensions. Before making their purchase degjstonsumers observe their
intrinsic match value of the good (inspection goo@. Consumers buy one unit of the
good at pricep (o = 1) or do not buy at all¢ = 0). In the price and in the match value
dimension, consumers compare their realized outcome ifigyyesp. if not buying) with
any alternative outcome under their probabilistic refeeepoint. The reference compar-
isons with more likely alternatives receive higher prolbighiveights than those with less
likely ones. Overall, a consumer’s decision to buy reldyive not to buy depends on the
sum of three components: the standard (intrinsic) utititg, gain—loss utility in the price
dimension and that in the match value dimension.

Consumers form their reference point distributions aftesig received the monopolist’'s
advertising signal. At this stage, all remaining uncettagtems from undisclosed match
value information. In the price dimension there are only pessible outcomes: pay the

14We extend the baseline model to the case with positive searsts in Sectioh 512 and show that our
main results are robust to this modification.

15|n contrary to this assumptidn, Heidhues and K6szegi (P6d0sider a model in which the monopolist
can commit to a price distribution ex ante. In our setup, e that prices are initially observable by
consumers can be interpreted as price advertising. Wesdishe relaxation of this assumption in Section
5.1.

16\We assume that common product components as quality arerkmpeonsumers from the outset. For
instance, think about third—party quality certificatiorhobe components solely shift the support of match
values in this model.

"Note that this setup can also be interpreted as a reduced+émresentation of a model with purchase
under uncertainty but free return policy (experience gowitis respect to the horizontal component).
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price p if buying ex post or pay zero if not buying ex post. Thus, thiemrence point
distribution in the price dimension is discrete and assitpesprobability of buying to
the former and the complementary probability to the latiecome. The probability of
buying is determined by an optimal ctitanatch valuer Tor which a consumer will be
indifferent between buying and not buying ex post (i Tnterior) This cutdf match
value reflects loss—averse consumers’ optimal behavi@ngiational expectations. We
refer to the reference point distribution in the price disien asH(p|f). The reference
point distribution in the match value dimension depends alsthe cut& match value ~
but it is continuous except for the case when full informaticas released by the monop-
olist. In the following, the reference point distributiom the match value dimension is
denoted byG(r|f).

Consumers’ indirect utility function ex post (for buyiag = 1 and for not buyingr =
0) consists of a standard (intrinsic) part and a non—stah@@min—loss) part. It can be
expressed as follows,

ot p.H(pIF). 611 = ¢ = P+ [ uper - QAH(@R) + [ utrr - 9aG(s)

q S

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

with u being the gain—loss utility function. Followir{gL'o'_sLegi_cBR&Lih l(;oda), we

assume that: is piecewise linear with slope one on gains and slépe 1 on losses;

intrinsic u.

where gains and losses are defined as the distance of a deadizee po- (resp. ro’)

to the alternative values under the corresponding referg@amt distributim@ n>0
reflects the weight of the gain—loss utility compared to thteinsic utility. In order to
keep the presentation of our analysis as simple as possaibl&ill normalizern to one

in the following. The first term on the RHS of the previous dqmashows consumer’s
intrinsic utility, while the second and third term show heirg-loss utility in the price
and the match value dimension. Thdéfeiences under the integrals reflect the reference
comparison in the two dimensions.

Based orL_K'oLsLegL&d_RaL)‘n (2b06), we next define a conssipersonal equilibrium

(PE) and her preferred personal equilibrium (PPE) in ownsePE requires that con-

sumer’s induced purchase strategy is optimal given her & fanmed, rational expec-
tations. This means that only purchase plans which areldeeth be followed through

18\We show below that a unique cuiids optimal in our setup.

®We assume in the baseline model that the degree of loss @wetsis the same across dimen-
sions. We will relax this assumption in Sectibh 6. Like Készand Rabin/(2006), we do not con-
siderdiminishing sensitivitand probability weighting(the two remaining features of prospect theory; see

Kahneman and Tversky 1979 and Tversky and Kahn2man 1992).
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can state a PE. In our setup, any PE shows aftstaicture—i.e., buying is optimal for
a consumer for a given prigeif and only if her intrinsic match value ex post lies weakly
above a cutfy f(p); otherwise not buying is her optimal strategy. This is dudatt is
that the net utility of buying is strictly increasing in thevel of match value ex post for
all expectations ex ang

Definition 1. A cutgf match valug(p), together with the plan to buy the good at price p
if r € [T(p), b] and not to buy otherwise, constitutes a consumpsfsonal equilibrium
(PE) given consumers’ information of r after advertising, if tbe induced expectations
H(plf) and G(r|F), it is true that

u(f, p, H(pIF), G(r[F)) = u(F, p, OH(pIF), G(rIF)),

with strict inequality only if r is non—interior.

Her PPE is consumer’s PE that maximizes her initial utility.

Definition 2. A cutgf match value'(p), together with the plan to buy the good at price
p if r € [T(p),b] and not to buy otherwise, constitutes a consumgnréerred personal
equilibrium (PPE) given consumers’ information of r after advertising, ifsta PE and
for any PE cut@ match valud’(p),

E.[u(r, p, o(rI)IH(pIF), G(rIF)] > E[u(r, p, o(r|F")IH(pIF"), G(r[F))].

whereo(r|f) describes consumer’s initial plan to buy or not to buy givealized match
value r and cutgr.

Moreover, we will break any remaining irfterence of consumers in favor of buying the
product.

The monopolist can undertake full match value advertisigrge ( = A) or advertise
partial or no match value information € N) His demand equal®(p) with price p.

20In fact, for all expectations ex ante, the intrinsic utilftpm buying and the gain—loss utility in the
match value dimension from buying are strictly increasimghie level of match value ex post, while the
gain—loss utility in the price dimension from buying and tb&l utility from not buying are constant in the
level of match value ex post. So, the total utilityfdrence in favor of buying is strictly increasing the level
of match value ex post for all expectations ex ante and theretbannot exist a non-convex set for which
buying is optimal.

2INote that it is séicient that match value advertising makes consumers whdweated informed about
their match value without the monopolist knowing indivitimeatch values. See also Anderson and Rehault

(2006).
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Monopolist’s profit is described by
mi(p) =piDi(p) Vie{A N}andp > 0.

With fi(p;) being the cutff match value between buying and not buying for given price
pi, it holds that
b
Di(p) = dF(r) = 1 - F(Fi(p))- 1)
fi(pi)
We make the assumption that the &{f) is convex which yields concavity of elF(r))
Moreover,F is twice continuously dferentiable.

Timing:

1. Nature draws match valuesr according ta~(r).
2. Advertising and price setting: Firm decides whether
a) to fully disclose match value information to consumers ebe goomplete, infor-
mative advertising, = A)

b) or not to fully disclose (partial or no, informative advsitig,i = N)
and sets pricg; conditional on the advertising decisiarg {A, N}.

3. Reference point formation: Consumer observes prigg and updates her belief
about her match value

a) all uncertainty is resolved and she forms a degeneratecreferpoint distribu-
tion (buy with certainty ifpa < r or do not buy otherwise).

b) she forms a probabilistic reference point distributiorhia price dimension (pay
price py or pay zero) and in the match value dimension (receive a nvaicie
r above the cuth between buying and not buyim@py) or receive zero match
value).

2|t is easy to check that, for instance, the uniform distitutsatisfies this condition as a borderline
case. Note that concavity of-IF is a stricter assumption than log—concavity efE andF, an assumption
often made in this literature to yield quasi—concavity af fofit function (e.g., see Anderson and Renault
). In our setup, howevelp) is a non—linear function gb such that log—concavity of4F andF does
not automatically ensure existence. Yet, it can be shownaase—by—case basis that our results except for
that in Propositiofi]l1 directly carry over to the class of logrcave cdf's when the loss aversion parameter
A is restricted to lower levels than in the current versionho$ fpaper and wheifi’ is not too negative.
With log—concave cdf’s, disclosing full match informatioan become preferable to disclosing no match
information whenf’ is sufficiently negative (compare Propositidn 1).
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4. Inspection and purchase:Consumer inspects the product and observes her match
valuer (if she has not done so in stage 3):

a) she then undertakes a standard purchase decision; thatlsigs the product if
pa < r or does not buy otherwise.

b) she then undertakes a non—standard purchase decisiod,dyabker utility that
includes realized gains and losses relative to her refergraint distribution.

The equilibrium concept is subgame perfect Nash with comssmlaying a personal
equilibrium. We assume that if a transparency policy is neglfor a certain product, the
firm cannot use a no—match—value—disclosure strategy.cbhisl be made explicit by as-
suming that the firm has to make an initial product—existemr®uncement to consumers
which is always profitable but underlies any transparendigypcequirement.

3.2 Full Match Value Advertising

First, we examine the case in which the monopolist adverfisé match value informa-
tion to consumers ex ante. When price and match value aregbgrknown after adver-
tising, consumers do not face uncertainty at the referggamat—formation stage (riskless

choice)JL’o}LegLM@d)in (2606) (Proposition 3) show; thahis case, consumers will

undertake a standard purchase decision—i.e., that théynakimize their intrinsic util-

ity in PPE. Consumer’s intrinsic utility of buying the goalequal ta — p, while that of

not buying is 0. Thus, consumer’s ctitmatch value between buying and not buyirig ~
equal top. This means that a consumer whose product valuation is Itveerthe price
does not buy the product. Therefo¥y € [a, b], firm’s demand equals

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

By assumption the monopolist’s profit function is twice dgoobus and globally quasi-
concave (due to concavity of-1F(p)). Maximizing profits overp leads to the following
first—order condition,

_ (L= F(p)
fn

Example 1(Uniform distribution) If r is uniformly distributed orf0, 1], the optimal price

3)

equals

1
Pa = > (4)
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which describes the Nash equilibrium of this subgame.

Attachment ex post and the maximum level of attachmentwe show next that an out-
come which difers from consumers’ expectations, as e.g. an unexpeciaslipdrease,
can create consumer attachment ex post. Note that, withicetgommitment, this might
indeed give an incentive to the monopolist to increase thee @x posE We also derive
the maximum level of consumer attachment which is reacheshwlbnsumers expect to
buy with probability one.

Consider a consumer locatedratwhenr € [a,b] andr is known. If the consumer
initially expects to buy the good with probability one givére observable price, her
indirect utility of buying ex post is equal to

ulr,p,1)=r-p,
while her indirect utility of not buying ex post equals
u(r,p,0)=0+ p - ar
gain loss

So given expectations, if not buying ex post, the consunaasfa gain in the price di-
mension and a loss in the match value dimension. The conswithéuy the product ex
post if Au = u(r, p, 1) — u(r, p,0) > 0 which is equivalent to

A+1

p< r =7p(r).

This means that, in a deterministic environment, initiakpecting to buy the product
with probability one attaches the consumer & buy the product up to a price @r).
E.g., fora = 2,
P(r) exceeds by 50%. This confirms the importance of consumers’ expemtatior the
prediction of their purchase behavior. The next lemma sunzesthis finding.

Note that this price exceeds consumer’s intrinsic valuatiasA > 1

Lemma 1. The maximum level of consumer attachment is reached if aioogrsexpects
to buy with probability one. Given price p, such a consumdirwiy the good if and only

23\We discuss this case in more detail in Seclion 5.1.

24 Equivalently, we can derive a lower boundn consumer’s valuation for which she will purchase the
good ex post givep,

2

r>
“A+1

p=r(p).
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if her valuation r is not lower tha2/(1 + 1) - p.

The proof of this lemma is relegated to Appenidix A.

Expecting to buy with probability one maximizes the losshia thatch value dimension
if not buying (ir) and minimizes the loss in the price dimension if buying (&ince
match value (resp. price) enters the utility function witpasitive (resp. negative) sign,
both dfects are in favor of buying the good. In fact, they maximizedistance between
price and the cut® match value between buying and not buying—i.e., they maemi
consumer attachment. Note that expecting to buy with prtibabne might not be the
PPE for consumers located betweg2+ 1) - p andp. In a deterministic environment,
we therefore do not observe consumer attachment on thelequit path.

Now, consider the case in which the consumer expects ex ahte buy the good with
probability one. Her indirect utility of buying ex post isw) to

ur,p,)=r—-p— Ap + r ,

loss gain

while her indirect utility of not buying ex post equals
u(r, p,0) = 0.

The consumer faces a loss in the price dimension and a gdie match value dimension
if she will buy ex post. Not buying ex post is credible if thegeris suficiently higf@

p> r=p(r).

A+1

It follows that for p € [p(r), p(r)] (resp. r € [r(p).T(p)]), there exist multiple PE de-

pending on initial expectations, while far< p(r) buying is the unique PE (hence PPE)
and forp > P(r) not buying is the unique Pt. K&szegi and RJ&MOOG) firad, tfor

p € [p(r), p(r)], “buy if r > p" is consumer’'s PPE. This is due to the fact that her gain-
loss utility is zero on the equilibrium path. Therefore, somer’s PPE is equal to the PE
that maximizes her intrinsic utility.

2SEquivalently, not buying ex post is credible if the matchueais sufficiently low,

Azlpsf(p)-

r<
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3.3 No Match Value Advertising

Suppose next that the monopolist does not disclose matale waflormation ex ante (so
only pricep is observed) and that consumers form expectations abauptirehase ex-
penditure p or 0) and their corresponding match valued [f(p),b] or r = 0). f(p)
depicts the cut level in the match value dimension at which the correspandion-
sumer will be indiferent between buying and not buying ex post for given ppicéet
I'(p) = (H(P'IF(p)), G(rIf(p))) describe the joint reference point distribution in thece
and the match value dimension given the prpcadvertised by the firm.

H(p'|F(p)) is defined as the probability of the purchase price beimgetahan a certain
price levelp’ conditional on the anticipated cufonatch value (p). For price levels lower
than p, the purchase price will be zero aktlis equal to the probability of not buying,
F(7(p)), while H is equal to 1 for price levels equal or larger than

F(f , if p ][0, p);
H(p'lf(p))={ 1“('0» p Ejpg (5)

The corresponding pdf can be expressed as

e F(F(p)). if p’=0;
h(p'IF(p)) = { . . (6)
1-F(F(p), if p=p.
G(r|f(p)) is defined as the probability of the match value being lathvan a certain match
value levelr conditional on the anticipated cdfonatch value (p). G(r|f(p)) is a trun-
cated cdf ofF(r) with a truncation at(p), since the expected match value is zerorfor

lower thanr{p).

o | F(f(p), ifrel0,f(p));
G(”r(p))_{F(r), if r  [f(p), b]. (7)

The corresponding pd§(r|f(p)), is equal to

F(F(p), ifr=0;
g(rif(p) = | O, if r € (&, 7(P)); (8)
f(r),  ifre[f(p),bl

The valuation of the indiierent consumer a{p) can be derived as follows: first consider
any consumer who learnt via inspection that her match value ifisiently high for
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buying, i.e.r € [f(p), b]. Such a consumer’s indirect utility function when buyieg+£ 1)
can be expressed as follows

P b
u(r, p, U(p)) =(r — p) — A fo (p— QdH(F(P) + f (a - P)AH(F (D))
p

b I
Y f (- 1)dG(si(p)) + fo (r - 9dG((p)

=(r-p)—4-(p-O0)F(F(p)) 9)
N——
intrinsic u. loss in price
b r
-A- f (s=r)dF(s) +f (r — 9)dF(s) + (r — O)F(F(p)) .
r 7(p)
loss in match value gain in match value

Focussing on the second part of the previous equation, gtedimm shows consumer’s
intrinsic utility, while the remaining terms express heirgdoss utility in the price and
the match value dimension. The second term reveals thabtigimer faces a loss in the
price dimension from buying ip is larger than 0. This reflects that ex ante the consumer
was expecting to pay the prigeonly with probability 1-F (7 (p)), while she was expecting

to pay 0 with probability=(f(p)). She experiences no gain in the price dimension. The
consumer experiences a loss in the match value dimensioisigmaller tharb (third
term), a corresponding gainrifis larger tharr (p) (fourth term) and an additional gain of
buying for allr above the cutf (fifth term). Note that the gain—loss utility in the match
value dimension is twofold: first, it matters whether thesiamer buys or doesn’t buy the
product and, second, it matters how much the consumer lileeproduct if she buys.

Next consider any consumerwho learnt that her match value lies somewhere on the
interval [a, b]. Her indirect utility function when not buyings( = 0) equals

b b
u(r, p. OIT(p)) =0 + fo (@ - 0)dH(GIF(p) - A- fo (s— 0)AG(SF(p))

b

F(p)

= (p-0)1 - F(F(P) - - f SaF(s)). (10)

gain in price
loss in match value

Consumer’s intrinsic utility is zero and she faces a gainhm price dimension ip is
larger than zero (first term in the second line). She alsorexpees a loss in the match
value dimension from not buying (second term in the secarg).li
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The indirect utility functions of the indlierent consumer at= f are given by

b
uf, p, 1r'(p)) =(f — p) — 1- pF({F) - 2- f (s—-T)dF(s) + FF(F).

b
u(f, p.OI'(p)) =p(1 - F(7)) - 1- f sdH(s)

f

and her net utility from buying relatively to not buying sitiies to

Au=2 (f-p) +(1-1)AQ-F({)f —(1—-1)F()p. (12)
——
net intrinsic u. net loss in match value net loss in price

Note thatr’influences the net loss in the match value dimension as weheset loss
in the price dimension, where the latter is influenced iradiyevia the probability of not
buying. E.g. the higher, the higher the probability of not buying and the higher tké n
loss in the price dimension as paying the price was lesg/lielanterd From a technical
perspective, it is also worthwhile mentioning that, altgbuhe indirect utility functions
include a reference comparison based on truncated distnibtunctions ofF(r), the
indirect utility difference only depends on the prior distribution of match \sakig).
This strongly simplifies the complexity of the underlyingeikpoint problem and allows
for the application of a wide range of distribution functson

Au = 0 is equivalent to

_2+(A-1)(A-F@) .

PO = - FG) (12)

Equation [[(1R) implicitly determines the location of theiifidrent consumer(p) which
describes the cutbbetween buying and not buying given price. Note that,for 1,
p = f which is the cut with standard consumers.

The next lemma specifies conditions under which a uniquefiti(jo) exists which addi-
tionally satisfies the law of demand fpre [p(a), p(b)]. Note that the law of demand is
equivalent to strict monotonicity af(p) in p which ensures the existence of the inverse
cutof functionr™(p) = p(f). The existence of the cufifollows directly from continuity

of theF. The law of demand is satisfied for at least some price rang@jf< p(b). It
follows from (12) thatp(a) = (1 + 1)/2-aandp(b) = 2/(1 + 1) - b. Thus, the law of
demand is satisfied for at least some priceslif-(1)/4 - a < b. It is satisfied for all
prices if p’'(f) > O for all f € [a,b]. The latter property also yields uniqueness ).

26For1 — 1,Au = 2(r—p) which is equal to the utility dierence of consumers with standard preferences
(up to a positively monotonic transformation of factor two)
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Intuitively, it is required that, for a given cd¥ with support on @, b], the degree of loss
aversion is sficiently low.

Lemma 2. Suppose consumers observe prices ex ante and no match nirreation is
released. Then, for all p O there exists a unique cyfd (p) which satisfie$’(p) > 0 for
p € [p(a), p(b)] if and only if

T 1+ /1+4b%f2(b)

= bf(b)

-1 (13)
For p < p(a)), f(p) is equal to a, while, for all p- p(b), f(p) is equal to b.

The proof of this lemma is relegated to the Appendix.

Given that condition[{I3) holds, the unique pure—strategy(PPE) of consumer is
described

orpry = BT (14)
1 ifr e [f(p),bl.

Therefore, the firm faces the following demand function whely prices are advertised
ex ante,

D(p) = 1 - F(F(p)), (15)
with F(p) being implicitly determined by (12).

Example 1 (cont'd) (Uniform distribution). Consider[a,b] = [0, 1] and F being the
uniform cdf. Then, i) = f and the inverse cugdmatch value functioi™! = p equals

_(+1)-F-(1-1)-7

P(F) 21 (=1) T (16)
Furthermore(18) is equivalent to
(A—n-ﬁ—(u+1ywa—1m)f+2p:o (17)

2"Note thatp’(f) > 0 implies thatp(a) < p(b) which is equivalent tq(a) < p(b). The latter condition
rules out “always buying” or “never buying” being a PE. Thisdue to the fact that fop > P(a) “always
buying” is not credible; neither is “never buying” far< p(b). Compare the discussion of the attachment
effect in Subsection 3.2. h
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Solving(I7) for f yields the cutg match value function

F(p)

2 N4 201-1)  4@-1p

_@a+1) p P2 (A+5p (A+1)
T20-1) 2 \/__ " (18)

subject tal > 1 and p being sgliciently small such thdt € [0, 1]. The second solution to
(@X7) can ruled out since it does not satisfy the law of demand. Thare root is defined
for p < p(2) with

1+5-2V2Vai+3

p(a) = -1 (19)
Hence, |fb) < P(1) determines the upper bound an
A°= V5~ 224 (20)

AnalogouslyA® can be derived fronfl3).

Figurell illustrates that the demand in the case of no matcie esclosure is more con-
cave than that of full match value disclosd\/loreover, forp < Medianf) demand with
ex—ante uninformed consumers is higher than demand with ifufiormed consumers
(standard demand). This means that a low price attracts mibigdly uninformed con-
sumers than fully informed consumers (or consumers withdsted preferences). This is
due to the fact that a low price increases the initial prolitsttof buying the good which
leads to a higher net loss in the match value dimension whepribduct is not bought
ex post. Thus, low prices can be used to attach uninformedurners: the marginal
consumer accepts prices which are above her intrinsic tratug—i.e., r < p(f) which
follows from (12) forr"e [a, Mediant)).

Remark 1. Advertising a relatively low price to consumers who areiaiy uninformed
about match value induces the marginal consumer to accepéprabove her intrinsic
valuation.

In fact, when buying the product, loss-averse consumeesdaet loss in the price dimen-
sion whose magnitude is reduced by a price decrease (fidgrdfect). In addition, (via

a reduction ofJ a price decrease increases the probability of buying tloel gdhis has
two additional purchase—enhancingeets: a further reduction of the net loss in the price
dimension since buying (paying the price) becomes mordylike ante and an increase

28As in |Johnson and Myatt (2006), p.762, 766, informative aiisiag leads to a counter—clockwise
rotation of the demand function.
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Inverse demand functions far = 2, solid: no match value advertisingnd dashed:
full match value advertisingnatch values are uniformly distributed am b] = [0, 1].

Figure 1: Inverse Demand Functions: Non—Complex Goods

of the net gain in the match value dimension since receinegtoduct of match value
becomes more likely ex ante. This can be observed by comsididie marginal gain—loss
utility difference of a consumercompare[(111)):

AU, pIT(E) =20 - 1)
- o1 - DFE)
+r(@ - Da-FEeEm) @y
AP = 220D - (- F(Ep) - Pl - DIEE) (P
(= DI () (22)

All three dfects are negative for a price increase and hence positiva foice de-
crease. This explains the excess demand with initiallyfonined consumers in the low—
valuation interval € [0, Median()).

The monopolist’s profit function is continuous and globajlyasi—concave if (2F(7(p)))
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IS Iog—concav It equalst(p) = p[1 — F(f(p))]. Maximizing overp leads to

1-F(F(p)
= Y 23
RGO 23)
As (p) is strictly increasing, the profit function can also be @gsed as a function o=
n(f) = p(H)[1 - F(f)]—and be maximized over. This yields

p() _ 1-F(F)

p'(F) f(F)
Solving forr and plugging ‘into p(f) delivers the equilibrium price in the subgame of no
match value advertisingy,.

(24)

4 Optimal Advertising

4.1 Constrained Information Disclosure

In this subsection we consider the case in which match valegher fully revealed via
advertising or not revealed at all. This refers to markets Veiss complex products (e.g.
weekend trips). We combine our results from the previous@ec

Figure[2 shows the case of non—complex goods. If the morsipadies not advertise
match value, consumers form reference points ex ante aral/édbss—averse ex post.
Loss-averse consumers are more easily attractable by lpsmeas than standard ones
(compare Figuréll ap < 0.5). Figure[2 shows that not advertising match value but
advertising a low pricepy, is optimal in this case.

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

Proposition 1. Suppose that only full or no match information can be reldasad that
A < A° such that(12) is satisfied. Then, the monopolist always prefers to disclus
match value information in equilibrium. The equilibriumiqe is characterized b{23).
Equilibrium always exists.

The proof of this proposition is relegated to the Appendix.

2°The latter condition does not follow from concavity of-1F. It additionally requires that is not too
large. See Propositidn 1.
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Profit functions fori = 2, solid: no match value advertisingnd dashedfull match
value advertising match values are uniformly distributed oa, p] = [0, 1] and
marginal costs are = 0. The optimal price in case of no match value advertising
is py, = 0.4360 and optimal price in case of full-disclosurgjs= 0.5.

Figure 2: Non—Complex Product: No Match Value Advertising

4.2 Unconstrained Information Disclosure

We next consider the case of unconstrained match valuetaingrand also allow for the
release of partial match information.

We show that the optimal mode of advertising for the mongpddito inform consumers
whether or not their match value lies above a threshold-o2/(2 + 1) - p = r(p) given
price p. It is crucial that consumers together with a positive sigitanot receive any
further information about their match value. Although theimal threshold lies below
the price, in equilibrium loss—averse consumers who redie signal that their valuation
is above the threshold correctly foresee that they will by product with probability
one ex post. This is due to the fact that consumers would peraemaximum loss in the
match value dimension if they won’t buy ex post. Expectingpug with probability one
leads to full attachment of consumers and to a maximum léwalerpay of the marginal
consumer located atp) whose intrinsic valuation liest(- 1)/(1 + 1)p below the pricep.

Threshold match advertising requires that the monopalisilly discloses a dicient

amount of features of its product to inform consumers whaehahigh valuation for
this product that their match value lies above the threshaldwithout revealing any
further information about consumers’ match value (e.g.T8éspots for sports cars which
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often reveal attributes as design, horse power or beingecbhie but tend to conceal
attributes as gas consumption and number of seats). Inapisrpwe apply the concept

of threshold match advertising P0Bince, in our setup,
consumers have a fixed, intrinsic product valuation abouthvthey become informed

by advertising or inspection, we can apply the concemm&llk (2d06)

one—to—one without making any adjustment to non—standaaf@nences. We use that

disclosing certain product attributes is equivalent tocefgimg a subset of products to

which the advertised product belongs. For instance, raageal high number of horse

powers could be a threshold strategy for a monopolist sghlirsports car if the set of

potential new products contains some sports cars as wetiras sompact cars. A high

number of horse powers would then signal that the adverpseduct must be a sports
car without disclosing the exact product. Consumer who laavigh valuation for sports

cars would infer from the announcement that their matcheveat least as high as that of
their individually least preferred sports car, while theneening consumers would expect
a lower valuation.

The two main requirements for threshold match advertismegtachnological feasibil-
ity and message credibility. Technological feasibilityane that the number of potential
products (i.e., product characteristics) must bi@aently large relative to the number of
consumer types. Yet potential products do not have to coatay attribute and consumer
types do not necessarily value any attribute. Messageltligdrequires that any disclo-
sure strategy must be an equilibrium strategy for all padéptoduct types which means
that all product types must be pooling in a Perfect Bayes@unilbrium. Given that these
requirements are met, threshold information with respe¢hé same threshold can be
transmitted to any consumer with a unique message. In tipisrpae refer to products
which satisfy this condition as complex products.

For given pricep, the optimal threshold level can be derived by minimizing tutdf
match value (p, t) over the threshold levele [a, b]. Note thatt = a is equal to the case
of no match value disclosure. The next lemma characterimgptimal threshold level
for the monopolist for given price.

Lemma 3. Suppose consumers observe price p and the monopolist engeteeshold
match advertising with thresholdea [a, b]. Then, for all pe [a, b] the monopolist opti-
mally sets a threshold level of f(p, t), wheref(p,t) € [a, b] is the cutg’ match value
between buying and not buying for given price p when a consueseived the signal
that her match value lies above t.

The proof of this lemma is relegated to Appendix A. Figurd@sirates the cutb match
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Cutof match value between buying and not buyiiig, t) as function of the threshold
t for given pricep = 0.5 and ford = 2; match values are uniformly distributed on
[a.b] = [0, 1].

Figure 3: Cut@ Match Value for Thresholtl

value between buying and not buyin@,t) as function of the threshold In the figure,
we consider the strict interpretation of threshold adserg in which both, consumers
above as well as below the threshold, only receive intenfakimation. This resembles
products for which high—type and low—type consumers caoaitald similar amount of
product attributes. Fadr= a, f(p,t) is equal to the cutd when no match information is
advertisedr(p). Fort € [a,f(p,t = 1)], T(p, t) is decreasing since consumers who receive
a positive signal become increasingly attached (unless,$of (p,t = ), any consumer
with a positive signals buys ex post), while consumers watluation below the threshold
do not buy ex post. Fdr> f(p,t = f), fewer consumers receive a positive signal but still
buy ex post, while consumers who receive a negative sigrgloy if t > = (p,t = ).
The share of consumers with a negative signal who buy ex pastieasing—i.er,(p, t)

is decreasing—im € [f~(p,t = f),b]. Fort = b, the cutdf f(p,t) is equal tory(p) since
any consumer receives a negative signal which is fully wnmétive.

A second interpretation of threshold match advertisingimgatible with the non—monotonicity
result as well: if consumers below the threshold learn théirmatch valuation of the
good, therr(p, t) shows the identical shape as in Figure 3 up+op (note that in Figure

B, p = fn(p)). Only fort > p, f(p,t) is equal top since any consumer with valuation
abovep buys ex post even if she received a negative signal. Thisygdoterpretation of
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threshold match advertising is related to products for Winigh—type consumers value
more product attributes than lower types. Therefore, levgan intermediate amount of
attributes can inform low and intermediate types perfeetlyile high types still face a
residual uncertainty conditional on their valuation beatgpve the threshold (e.g. sports
cars with fancy extra equipment). Hetes breflects full information disclosure andan
be interpreted as monotonically increasing in the amourgwdaled product attributes.

For simplicity reasons, we refer tp, t = 7) asr{p) in the following. We next derive(p).
Suppose the monopolist engages in optimal threshold mdidrigsing with threshold at
t = f(p) ex ante (i.e., the advertising signal is eithex f(p) orr > f(p)). Then,
consumers form expectations about their purchase expeadg or 0) and their match
value ¢ € [f(p), b] or r = 0). If a consumer receives a positive sigrma&([f(p), b]), then

h(p'If(p)) equals

" 0, ifp =0;
h(p'IF(p)) = { . (25)
1, ifp=np
o(r|f(p)) can be expressed as follows
R 0, if r € [0,F);
o(rIF(p)) = { o e (26)
TF) if r € [f,Db],

where f(r)/(1 — F(f)) describes the conditional density B{r) for r > f. The indirect
utility function from buying ¢- = 1) of a consumer € [ (p), b] who received the positive
signal ex ante equals

_ " (s-1) " (-9
ufr, p, 1T (p)) =(r—-p)—1- r l_F(f)dF(s)+ff ]__F(f)dF(S)' (27)

loss in match value gain in match value

intrinsic u.

Note that this consumer does not experience a loss in thegintension since she already
expected to buy the product with probability one. Howevle seceives a loss and a
gain in the match value dimension whose seizes depend oewbledfr. Next consider
consumer’s indirect utility function from not buying (= 0),

b

u(r, p, O = A

(rp.O(p)=_0_+ p -4 f
intrinsic u. gain in price

—FFe- (28)

loss in match value

Since the consumer already expected to buy the product wothepility one, she experi-
ences a big loss in the match value dimension (proportiarthle conditional expectation
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of r for r > ) if not buying. Indtferent consumer’s net utility from buying relatively to
not buying can be expressed as

Au=2(f-p + @-1Ff - 0-p . (29)
S—— —— S~——
net intrinsic u.  netloss in match value net loss in price

Au = 0 is equivalent to

1+1)
2

p(F) = -F. (30)

This implies that the marginal consumer becomes fully agdcby optimal threshold
advertisingr(p) = 2/(1+ 1) p = r(p) < p (compare Lemmgl1 about maximal attach-
ment). This is due to the fact that consumers do not face aiodee price dimension
on the equilibrium paths because they already expected payiag the purchase price
with probability one. On the other hand, the loss in the mataine dimension would
be maximal if a consumer with a positive signal decided ndiuyp the product ex post
because receiving a match value equal to or higher than thshbld was expected with
probability one. In particular, this holds true for the maaj consumer at Who buys
the product to avoid this maximal loss in the match value disien although she is not
receiving any gain in the match value dimension from buyiimges her valuation is the
lowest in the buyer interval(p), b]. Analogously, not buying is optimal for consumers
who received the negative signaldg [a,7]). T(p) = r(p) implies that, for given price, the
interval of buyers is maximized.

Taken together, we receive that advertising threshold Imiattormation with threshold
t = 2/(1+1)- pis the optimal mode of match information transmission. Neeoimode of
match information transmission leads to a higher level ofisconer attachment for given
price. The next lemma summarizes.

Lemma 4. Suppose consumers observe price p. Then, for all[@ b], the monopolist
cannot do better than informing a consumer whether or notrhatch value lies above
the threshold & f(p) = max2/(1+ 1) - p, a}.

Proof. The result follows from Lemmi@ 1, Lemnha 3 andl(30): since coress who re-
ceive a positive signal buy with probability one, we recdiyeLemmal that threshold
advertising witht = 7(p) = max2/(1+ 1)- p, a} is the optimal mode of advertising in our
setup. |
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Inverse demand functions far= 2, solid: optimal threshold advertisinglotted: no
match value advertisingnd dashedfull match value advertisingmatch values are
uniformly distributed ond, b] = [0, 1].

Figure 4: Inverse Demand Functions: Complex Goods

The next proposition characterizes the subgame perfedt Bigsilibrium under uncon-
strained advertising. We suggest that optimal thresholériding is preferred over full
and no match advertising. The equilibrium price exceedstigen the case of full match
advertising (or when consumers show standard preferebgdagtor @ + 1)/2.

Proposition 2. Suppose that match value advertising is unconstrained—that full,
partial and no information disclosure are feasible—andttha< A° such that(12) is
satisfied. Then, the monopolist prefers advertising ogdtthmashold match information
witht = 2/(1+ 1)- p** over any other mode of advertising. The equilibrium pricgii@n
by,

+1)
= 2 'pA’

Sk

(31)

where f is the equilibrium price under full match advertising (or &hconsumers show
standard preferences), s€&). Equilibrium always exists.

The proof of this proposition is presented in Apperidix A.

Johnson and My$tL(;Qb6) indicate that demand curve skhdfie attributed to the per-

suasive #ect of advertising, while demand curve rotations (arourechtiedian) can be at-

tributed to the informativeféect. Figuré ¥ illustrates that the inverse demand curvemunde
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optimal threshold advertising (solid line) can be attaibg@d 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). On the offaerd, the inverse demand
curve under full match value advertising (dashed line)tsia¢d by a clockwise rotation

of the latter aroundd = 0.5, p = 0.5) only. This shows that, with loss—averse consumers,
purely informative advertising has a persuasitfe@ which is inversely U-shaped in the
information content of advertising.

5 Extensions and Robustness

5.1 No Price Advertising

In this subsection, we discuss the consequences of reldi@m@ssumption that price
is observable to consumers ex ante. We show that, in coritragassical models of

consumer search, non—observability of prices can leaduitildgum non—existence when
consumers are expectation—based loss averse. We themtpaesitional assumptions
under which an equilibrium exists even without prices beibgervable or advertised ex
ante. Under any of these assumptions, the monopolist isigse indifferent between

advertising prices or not.

In the classical model &LAnd_QLSim_and_RﬁdaJull_&O%) coessiface positive search

costs and the monopolist has an incentive to advertise prfoemation together with

full match information due to a hold—up problem which reséalthe Diamond paradox
(cf. ID_imthLle). This is due to the fact that, withoutigecommitted to a certain
price level, the monopolist always finds it profitable to se@tri@e higher than expected

by consumers after search costs are sunk. Anticipating @yctte increase, consumers
would decide not to search and would not to buy the product.

In our model, we have to deal with a similar, yet more intensiblem with respect to
price deviations ex post which compromises equilibriunsence: due to imperfect con-
sumer attachment ex ante—i.e., future attachment is norpocated into consumers’
initial willingness to pay as in the case of full match adigénig—the monopolist might
prefer to deviate from consumers’ expected price level est.powever, in contrast to

‘I_CZdOG), such a price increase ex postad to non—existence in
our model since consumers always visit the shop ex post anprite set by the monop-
olist might not meet consumers’ expectations. We provida@aél proof of this claim in
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Web AppendiXB. We next discuss assumption which ensurdilequim existence even
if price is not advertised ex ante.

Different weights of the two dimensions of loss aversiorconsider a consumer who
shows a dierent parameter of loss aversion for each dimension—j.&,1, anda,, 1, >
1. If no match value information is disclosed, the consumeet utility from buying is

equal to
Au=2 (f-p) +@ -1)(A-F(@)f - - 1)F(@)p. (32)
—
net intrinsic u. net loss in match value net loss in price

Her attachment is largest if the consumer only perceivesdwgsrsion in the match value
dimension, i.e., ift, > 1, = 1,

;< 2+ (A - 12)(1— F(f))f _

P

and her attachment is lowest and even negative if the corrsanmyg experiences loss
aversion in the price dimension, i.e., iEl4, < A4y,

) 2 )
"2 (L, - DF()

P.

This indicates that loss aversion in the price dimensionesses attachment, whereas loss
aversion in the match value dimension has the oppofigete Furthermore, for, < Ay,

the monopolist has less incentives to deviate from consaragpected price if the price
would not be observable ex ante. This is due to the fact tleatetatively large weight on
loss aversion in the price dimension increases consunsses of an unexpected price
rise.

Only optimal threshold match advertising: since optimal threshold match advertising
fully attaches consumers, the price consumers would gateiwithout price observ-
ability ex ante is equal to the optimal price the monopolat echieve. Therefore, the
monopolist would not have an incentive to deviate from comsts’ expectations if price
was not observable ex ante.

Only niche products: niche products are products which are only bought by coressim
who have a very high valuation for the product (e.g. roleymamputer games). For

those products, consumers often already know that theybwjllthe next version of the

product even before it is released. In our model, this carepeesented by consumers
whose valuation shows a very high lower bowndf a > r(p) = 2/(1 + 1) - p, buying for
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sure is a PPE (cf. Sectign B.2). Moreover, if the price wittheiconsumers reaches that
with fully attached consumers, the monopolist does not laavecentive to deviate from
consumers’ price expectations and thus price advertisingtirequired for an equilibrium
to exist.

Informed consumers: A sufficiently large share of fully informed consumers who also
know the price ex ante prevents the monopolist from dewgatiom uninformed con-
sumers’ expectations.

Utility shock: Another way to depart from price observability ex ante nhigé the in-
troduction of an ex post utility shock for which consumersra experience gain—loss

utility (see| Heidhues and KQ”szlebi, 2b05). This is due tddlethat such a shock reduces

consumer attachment ex post which could create a profitaigie geviation otherwise.

5.2 Positive Search Costs

In this subsection, we analyze the case of positive searsts,za> 0, which consumers
face when they want to learn their individual match value estpSuppose that the price
is observable ex ante. Our results will not kféeated if all consumers search even if
no match information is advertised. Note that, in this casg,consumer will search to
observe her match value ex post if expecting not to searchr{@nto buy) is not credible.
By contradiction, consider a consumer who expects not tackeaith probability one.
Her indirect utility of not searching (and not buying) is @aeNow, consider her indirect
utility from searching and buying if she deviates from hetiahplan and if she turns out
to be of high type > 7, (which happens with probability (2 F(f1))),

u(r, p, 1) :(r S T )(1— Ff) -z- 1z (33)
loss in price  9ain in match loss in search costs

Au > 0 for the indiferent consumer a is equivalent to

( fi-p(l-F(f)) 2z (34)

(1+1)

For z suficiently low, (34) is satisfied if;” > T(p) = (1 + 1)/2 - p which means that
not searching is not credible. The only additional requeatrfor this condition to be
satisfied is thab > T(p). This means that the price cannot be too high. Therefo@4if
is satisfied, consumer search with probability one and faceet loss in search costs.
Moreover, search cost are irrelevant for the location ofitldferent consumer between
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buying and not buying. Hence, our results are robust to bearsts up to a certain limit
specified by[(34). With optimal threshold advertising, thiécal level of search costs is
higher than the one specified [n{34). It is determined by

2

1-F(F>)
a+1 2"

)ZZ,

( 1-F()

p)

wherer; >f =2/(1+1)- p.

For larger search costs, consumers would not search orotheiwithout initially receiv-
ing further match value information by the monopolist’'s edising signal. In such a case,
the monopolist would additionally have an informative metior match value disclosure
but the persuasive motive would still be present and renglenfatch value disclosure
suboptimal.

6 Discussion

6.1 More General Marketing Instruments

Allowing for more general marketing instruments with loggerse consumers, we predict
that salespersons with a short—term perspective coulaigxplly informed consumers
by offering unexpected product add—ons ex post (e.g. extra imsesafor cars) or by
convincing consumers to switch to a more expensive prodersian ex post. A dierent
way to accomplish optimal threshold advertising in ourisgtts by targeting high—type
consumers directly based on consumer purchase historyithdw revealing full match
information (e.g. see targeted ad newsletters by Amazohen¥nhoney—back guarantees
are dfered in addition to advertising, we predict that, in our mpélems will use the
same advertising strategies even for experience goods—fdareproducts whose match
value cannot be fully accessed by consumers at the momentdigse.

6.2 Sophisticated vs. Naive Consumers

Although we assume that loss—averse consumers form raggpactations, loss—averse
consumers behave time inconsistently in the sense thatpbntially buy a product

whose price exceeds their initial valuation (compare tlassital models of hyperbolic

discounting by in,

). As an extension of our baseline model, self-condiaim@rmation acquisition by
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consumers could be introduced. We argue that sophisticateslimers have an incentive
to reduce the risk of overpay by acquiring additional infatimn themselves after watch-
ing an ad but before making a purchase decision. This coufttkbir reference point
back—i.e., increase their cuidetween buying and not buying up o

If we allow for consumers which are naive about their norrgééad preferences, we
make the following two predictions: first, due to incompl&ayesian updating, naive
consumers become less attached by optimal threshold ailvgrbecause they neglect
the induced shift of their cutb between buying and not buying. Second, they neither
avoid potentially harmful advertisements nor search forenabjective product informa-
tion on their own in advance of their purchase decision. Tdieg try (and finally buy)
individually unfavorable experience goods too often whemey—back guarantees are of-
fered (together with informative advertising) because tth@ not anticipated their future
attachment towards buying the gatd.

6.3 Related Literature

In this subsection we continue to compare our results toetlobshe classical advertis-
ing literature and the literature on consumer loss avers(uar focus is on papers not
discussed in the introduction.

Classical advertising:there is large theoretical and empirical literature foiimg\m
_@l) on advertising as a signalling device. In this litere, firms may provide informa-
tion about their product attributes indirectly throughitteglvertising expenditures rather
than directly through advertising content. Consideringdoicts which are horizontally

and vertically diferentiated, some of the papers in this literature also fiaditlterme-
diate levels of horizontal information disclosure can bé&ropl. In a monopoly setup,

Bar-lsaac, Caruana, and QdAai(jOlO) show that, with exretegogeneous consumers,

an intermediate disclosure strategy (which induces omyesconsumers to search for the

value of the horizontal product component) can be optintalo different reasons: first,
it could be used as a discrimination device which inducesesdiat not all consumers
to acquire information on their own and, second, it could beduas a signalling device
when firm’s investment in quality is unobservable. The madifiedence to our model
is that the authors consider initial consumer heteroggmeithe taste for quality which
facilitates separation of consumer groups. In a duopolyps@ 1) indicates that

30Compar9), Ch. 8. and consumer behavior desdrib the illustrative example in Section
2
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horizontal product attributes are less likely to be disetbi$ the product is of high quality.
Mayzlin and Shih (ZQiO) show that providing no informatiwvertising content can be

a signal of high quality in a monopoly setup with limited caneer attention and costly

search opportunity for consumers 006) Jxaslvertising creates a brand
image which increases consumers’ willingness to pay. Téssdbes a way to found the
persuasive role of advertising on optimization behaviarolr setup, however, the per-
suasive role of advertising is based on arousing consurearty desire for possessing the
good (attachmenttiect). Consumers’ attachment is created by the informatwsent of

advertising rather than by its function as a signalling de\l. IAnand and Shang (2{1)09)

predict that, in a competitive environment, targeted atisiag can signal match value

information to consumers if the information content is gpisit not fully uninformative.

Some other work has focussed on the fact that consumers’areaass of the relevance
of certain product attributes can be used by firms to induoswmers to make suboptimal

product choices (508 for a monopoly setuﬂ_mﬁ&pi_eglgéll, 2QJL1 for

a more general environment with competing firms). In thisecasfirm only advertises

the product attributes which are the most favorable to the. fin our setup, consumers
form rational expectation and do not overvalue advertisedyrt attributes. The optimal
advertising strategy implies the revelation of a larger banof product attributes. High—
type consumer become more interested in the product bubteatame time, low—type
consumers learn that they do not like the product.

Other papers consider advertising when consumer face aveosbnsumption external-
ity from buying the same good (social goo@)l?ollowingl), this literature
highlights that firms’ advertising expenditures can sewva aoordination device for con-
sumers who benefit from consuming a social good. In contasit paper, this literature
focusses exclusively on the signalling interpretationdfeatising instead of its informa-
tion content.

Following the seminal paper L)f Resnik and ﬁt&_nd.Q??), taeketing literature has pro-
vided a large number of studies which analyze the inforreatontent of advertising in
all media channels across countries and product categamg®ver time. In a meta—
analysis Ab.em.elhmnd.EtarIﬂlﬂlb%) show a summary ofehigts of these studies.
They report that 84% of Q438 ads show at least one cue, 58% show at least two cues,
while 33% show at least three. The product categories wéttghest information con-

tent are cars, furniture and electronics (with an averageeaB7 cues). This is in line

dz!%;jee among others Chwle (2001), Pastine and Pastine (20@2), aid Horstmann (2005), Sahuguet
).
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with our theoretical prediction that the informative caritef advertising should be high

yet partial for complex and expensive durable QOJMMM.MB) and

ar_(zdll) provide evidence for theciveness of informative advertis-
ing for TV tune—ins which are used by TV networks to advertisgr own shows. As an

identification strategy the authors use the fact that coessirdegree of experience varies
substantially between regular shows and special showdwaneonly broadcasted once.

EM@MQ&J\M@AQK&LHMOOD [and_AQKQLIJ)_Q@)Zméo aim at identifying

the informative &ect of advertising but have to adjust for its persuasiiect. Our paper

provides a potential explanation for this.

Loss Aversion: we next review the related literature on consumer loss awer&dszegi

and Rabin (2006, 2007, 2009) introduced the concept of ¢apen—based reference
points which we use in this pape i 0 ' aﬁdI_Ka_Ll_e_and_P_etz
( apply this concept to model consumer behavior iropladistic product market@
\mmlu LOih) an@j)m) consider consumers witlotyisbased and sampling—

based reference points in an oligopolistic and a monopobgtting and partly confirm

the results of the two former papers. Departing from thez€égsand Rabin framework,

IQ_a_I:tlaja.La.nd_E‘yl_QQil) analyze a buyer-seller relatignealith asymmetric information

on the seller side when buyers are loss averse.

The behavioral model closest to ours is tthtt_of_HeLdLu_e_s_mm,i (ZQﬂO) who examine

a monopolist’s optimal pricing strategy when loss—avemesamers decide about buying

one unit of a product with known, common valuation. The atglshow that the monop-
olist who is able to commit to a price distribution ex anteates consumer attachment
by infrequently dfering variable sales prices for which not buying is not doéslfor con-
sumers. In our setup, prices are uniform but the monopddiss informative advertising
with respect to consumers’ horizontal product valuati@ansreate consumer attachment.

In contrast t& Heidhues and KQ”gj@lQi_(ZIOlO), we receivedtidichment of the marginal

consumer which means that the optimal advertising strdtdtyyexploits this consumer

type. Moreover, we are able to quantify the resulting mamkopve the optimal price with

39Heidhues and Készegi (2008) predict less price variatmoss products (focal prices) and over time
(sticky prices) when consumers are expectation—basedvesse. In a related setup in which consumers in-
corporate information about price levels into their refex points, Karle and Peitz find a pro—competitive
effect of consumer loss aversion if firms are strongly asymmetrif the degree of loss aversion in the
price dimension is more pronounced. Loss aversion has agdasing anti—competitivelect if the number
of firms is increasing (in an environment in which thieet would be competitively neutral with stan-
dard consumers) or if the degree of loss aversion in the matltle dimension rises. Other papers like
Herweg, Mueller, and Weinschénk (ZdJJJO), Hahn, Kim, Kim, aee l201b) and Herweg and Mierendor
ﬁ) show that expectation—based loss aversiaregplain open questions in classical principal—
agent theory.
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standard consumers as a function of the degree of consusseaversion.

In line with our behavioral assumptiovhs, Malmendier anddz(b_o_o_é) provide evidence

from laboratory and field experiments that, in online autditike in those on eBay, certain

bidders tend to overbid due to loss aversion (with respeabtaeceiving the goo

More broadly, this paper contributes to the analysis of bieinal biases in market settings,

as in DellaVigna and Malmen Moh), Eliaz and Spi&g@_Qéi)Jgiabaix and Laibson
A Grubt (z0bE

_M), an

7 Conclusion

This paper has examined informative advertising for a sipgbduct when consumers are
loss averse and form expectation—based reference pomis @eir purchase expenditure
and match value from the product. For this purpose, we endzedational consumers

r

with non—standard preferences mw inBj2aé the advertising model
of Anderson and Rgnaut (2d06) which analyzes advertisomgent for inspection goods

in a monopolistic setup. In our model, consumers who aréalhyituninformed about

their individual valuation (or match value) of the good rigeethe monopolist's adver-
tising signal containing match value information prior torhiing their reference points.
The monopolist can therefore influence consumers’ refer@omts by his choice of ad-
vertising content.

We show that optimal advertising informs consumers abougtidr their intrinsic val-
uation lies above or below a certain threshold which is lotkan the purchase pri%.

In contrast t&ﬂd_eLS_OL&d_REQHLt(ZIOOG), we find that agdtinformative advertising
increases consumers’ willingness to pay (i.e. has a peveuaBect) and that disclosing
match value information is strictly preferred by the monlggido no information disclo-

sure even when consumers’ search costs are relatively |bow.farmer result is related
to Ariely’s (2009) concept ofirtual ownershipwhich suggests that disclosing certain
product attributes to consumers can induce a perceptionvoéship for a good even
before purchase takes plackirtual ownershipin turn increases consumers’ valuation

33See also Heyman, Orhun, and Arlely (2004) and Ariely (20098 Other explanations for overbid-
ding reported in this literature are bidding fever and joylafying.

34For overviews, see Ellisbn (2006), DellaVigna (2009), apigler (2011).

35Threshold match information can be released by the morstgmlidisclosing a certain, intermediate
number of product attributes if the number of product atites is seiciently large relative the number of
consumer tastes.




ADVERTISING CONTENT WHEN CONSUMERS ARE L 0SS AVERSE 37

of the good similar to an endowmenftect. We also predict that low price advertising
without disclosing match value information increases comars’ willingness to pay (or
attaches consumers) to some ex@rw,hile full information disclosure does not. More
precisely, full information disclosure does not attachsoners initially when deciding
about their cutfi of buying the good but rather ex post when purchase takes plaen
expectations. This means that full information disclosiwes neither increase equilib-
rium prices nor equilibrium profits above the the level witarglard consumers which,
in our setup, reflects a long—term perspective of the firm.h@t price commitment,
the firm would have an incentive to increase prices ex posteabite announced level
(short—term perspective; frau@.

Our paper provides a nuanced view of a monopolist’s optiraity for product informa-
tion disclosure: first, it is optimal to maintain match valueertainty above the threshold
level because loss aversion in the match values dimensatteishment increasing. Sec-
ond, it is optimal to reduce the initial uncertainty aboutetiffer a consumer will pay
the purchase price ex post or not. This is due to the fact tdsst dversion in the price
dimension is attachment decreasing. Third, a monopolairtewith non—standard con-
sumers benefits fromfiering a product for which consumers face #isient amount of
uncertainty with respect to their valuation of the horiadmroduct component. More
generally, this can be interpreted as a preference forwaroduct lines by the monopo-

list. This is opposed to the implications of the mod IL(ZQb6) in
which a reduction of consumers’ uncertainty about matchesaldecreases the need for
informative advertising and, moreover, is profit enhangihgearch costs are ficiently
high).

In our paper, we find that, under optimal threshold advegismarginal consumers are
worse df than under full information disclosure due to overpay, wldbnsumers with
high valuations might be betteffalthough prices are higher because of an extra gain in
the match value dimension. Non—buyers are rftgcded. Under low price advertising,
marginal consumers are worsg than under full information disclosure due to excess de-
mand. Consumers with low valuations for the good are wofiséue to an additional loss

in the match values dimension when not buying the cheap pto@unly consumers with

36This result is related to that of Heidhues and Kész2gi (200 predict that, for a product with
known common value, variable sales prices occur in equilibmith positive probability. While, in their
setup, uncertainty with respect to consumers’ purchasisidads created by stochastic price setting of
the monopolist, in our setup, all consumer uncertainty atréference—point—formation stage stems from
undisclosed match value information by the monopolist.

31K 6szegi and Rabin (2006) raised the point that salespensight want to use a “throwing a low ball”
strategy which proposes to increaskeced prices after consumers became attached to buying.
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high valuations who would have bought the product underifddrmation disclosure
as well are betterfd because of lower prices. So overall, optimal consumer ptiote
policy should highlight the importance of self—containeshsumer information acquisi-
tion in advance of actual purchase decisions. Consumetddshave access to consumer
product rankings whose information content exceeds thbadwertisements.

Future research might shed light on optimal advertisingeanwith loss—averse con-
sumers under firm competition. It may also be fruitful to ggtpis framework to contract-
ing problems of firms, such as hiring new employees when eyepkare loss—averse.
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Appendix

A Relegated Proofs

Proof of Lemmall Suppose, for given price, a consumer located atexpects to buy
with probabilityo, o € [0, 1]. Then, her indirect utility of buying ex post equals

ur,p,lo)=r-p-AA2-o)p+(1L-o)r,

loss inp gaininr

where the probability of the complementary event “not bgyifl — o) affects the size of
gains and losses. Her indirect utility of not buying ex past be expressed as

urr,p,0lc) =0+ op - Aor .
gaininp lossinr
The consumer will buy the product ex posi\ifi = u(r, p, 1|o) — u(r, p, Olo") > 0 which is
equivalent to

2+(1-1)(1-0)
T 2+(A-1)0o

p = r(plo).

Note that the gap betwegrandr(p|o) is maximized ifr (plo-) is minimized. Since(plo)
is strictly decreasing i, o = 1 is the required minimizer. O

Proof of Lemmal2 Given the information provided in the main text, it is leftderive the
critical degree of loss aversioli such that the law of demand is satisfied Aot A°. p(F)
from (18) can be expressed as follows

o AT
p(f) = W’ (35)
whereA(f) = 2+ (1 - 1)(1 - F(f)) andB(f) = 2+ (1 — 1)F(f). For reasons of brevity,
we skip the index Where unambiguous in the following. The first derivativep(f) with
respect ta is equal to

_ AB-(A+B)(A-1)f -F

- 2

20+ 1)+ (A-1PA-F)F — (A + 12 - 4)f -7
- . |

p'(F)

(36)
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DefiningC = (1 — 1)*(1 - F)F > 0 andD = ((1 + 1)? — 4)ff > 0, p'(f) can be expressed
as

_21+1)+C-D

p(P) -

Since, fora — 1, C andD approach zero, we can always find suficiently low but
A > 1 such thap/(f) > 0. Denote the critical such thatp’(f) = 0 asA°.

The second derivative gi(f) with respect ta ‘equals

_ B[C'-D]-2(1-1)f -N

p”(F) 53 (37)
whereN = 2(1 + 1) + C — D is the numerator op’(f) and
C-D=-(1- 1)((4 + 21— 1)FF +4(1 1)f’f). (38)

Since by convexity of, f’ > 0, we receive tha€’ — D’ < 0. SinceC’' - D’ <0,B> 0
and, fora € (1, A°], p/(f) = 0, it holds thatp”(f) < O for A € (1, 2°. Sincep”(f) < O for
A€ (1,2°, p/(f) = OVf € [a b]if p’(b) > 0—i.e., it sufices to focus on the highest value
of 7, f = b. Thus, fromp’(b) > 0 we can derival’.

p'(b) >0
bf(b)- A2—2- A — 4bf(b) > O,

whereA = A1 + 1. The two square roots of this quadratic equation are destthy

1+ +/1+4b%f2(b)

bf(b)

Ao =

Choosing the root which is consistent with> 1 leads to

_ 1+ {1+4b2f2(b) L

v bf(b)

Proof of Propositiof 1L.The proof compares the results of Secfion 3 (full and no match
advertising) and shows that an equilibrium exists in bothgsumes. Given that marginal
costs are zero, the monopolist’s profit function is equal(fn) = p[1 — F(F(p))]. As F(p)

is strictly increasing in the relevant range (see Lerhimah®) profit function can also be
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expressed as a function o= n(f) = p(f)[1 — F(f)|—and be maximized over. "This
yields

' (F) = p'(F()(L = F(F)) — p(F) f(F) (39)

and

7’ (F) = p"(F()(L = F(F)) — 2p'(F) f (F) — p(7) £'(F). (40)

Note that, ford € (1, A°], the second—order condition is always satisfied sids con-
vex, f’(f) > 0: in the subgame without match information disclosure, fog (1, 1],
p'(F) > 0 andp”(f) < 0 wherep(f) is given by [I2). Therefora € (1, 2° is a suficient
condition for equilibrium existence in this subgame. Insnbgame with full match value
disclosurep(f) = f and an equilibrium always exists.

Since, ford — 1, the equilibrium profit in the subgame with no match infotiora dis-
closure (N) approaches that with full match informatiorctbsure (A), it siffices to show
that, fora € (1, 19,

drN(F)

a > 0.

Note thatzN(f (1), 1) = pN(F(1), )(1 - F(f(1))), wherer’is given by the first—order con-
dition (??) and pN(f) by (I2). By the envelope theorem, we receive that the sighef
equilibrium profit depends only on the sign of the equililbniprice,

drNF)  apN(P)

di ~ oa (L= F(©).

It holds that

(41)

opM(fF)  2(1-2F) >0, if T < Median(r);
01 (2+@-1F)?| <0, ift > Median(r).

This is in line with our observation made in Sectionl 3.3 tlatsumers become attached
without match information disclosure if price arefstiently low—or equivalently ifris
suficiently low.

We next show that convexity ¢f implies that, fori € (1, 2], ¥ < Median(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, foe 1,f > Mediar(r). Then,F(f) > 1/2.
From the first—order condition it follows that1 F(f) — 7 f (f) = 0. Therefore, it must



ADVERTISING CONTENT WHEN CONSUMERS ARE L 0SS AVERSE 42

hold thatrT (f) < 1/2 which states a contradiction td (f) > Mediar(r) f(Median(r)) >
(b-a)/(2(b —a)) = 1/2. Hence, ford = 1, < Mediar(r) must hold. This property
carries over with strict inequality to the case.b& (1, A°] if diN/dA < 0. Applying the
implicit function theorem to the first—order conditioPj, we receive,

dLAN o (p,)z _ pup B —f2_ f'(l— F) —1. p’ap/a/l— pﬁp’/axl (42)

di () f2 (P)?
The first term in square brackets is positive since,far (1,2°], p” < 0. The second
term is also positive due t& > 0. Since, forl € (1, 2], p’ > 0 anddp/oA > 0, the third
term is positive ifop’ /oA is suficiently low with

21-2F)2+ (A-1)F) - 4[(A1+1)— (2 - L)F]if -

2+ (2 -1)F)3 0

op' /oA =

Simplifying the the numerator of the third term 6f{42) yigld

2f2(5 A +2)— 200 — 1)P(1 - F)F)f
2+(-1DF) :

p'op/0A — pop’ /oA =

which is always positive since @F)F is bound above by/4. HencediN/dA < 0 which
implies thatdzN/dA > 0. Thus, ford e (1,29, 7N(pY) > 7N(pPY).e1 = #A(p*) which
completes the proof. |

Proof of Lemmal3 Suppose the monopolist undertakes threshold match asingrtivith

thresholdt € [a, b] (i.e., consumers receive an advertising signal of eithert orr > t).

Consumers then form expectations about their purchasenditpee (p or 0) and their
match valuer( € [f(p,t),b] orr = 0).

First consider the case in whith f(p, t), wherer{p,t) € [a, b] reflects the cutfi match
value between buying and not buying after receiving a pasgtignal ¢ > t) for threshold
t at given pricep. If a consumer receives a positive signal€ [t,b]), then, due to
Bayesian updatindy(p'If (p, t)) equals

R F(f)—F(t), |f p/ — O,
h(p7(p.1)) = { 5o P (43)
Fg: TP =P

where (1- F())/(1 — F(t)) reflects the probability of buying conditional on receigia
positive signal. The density function of the reference pdistribution in the match value
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dimensiong(r|f(p, t)) is equal to

F(F)—F(t) : _N-
o ifr=0;

9(rif(p.t)) =1 0, if r € [a,7)\{0}; (44)
1o if r e [f, b,

where f(r)/(1 — F(t)) describes the conditional density B{r) for r > t. Given the
conditional density functions, the irftirent consumer’s net utility from buying relatively
to not buying can be derived in the common way. It equals

e 1-F(F), F(F) - F(t)
Au=2(f-p)+ (1 1)1—F(t)r (1-1) 1-F@® p. (45)
Au = 0 is equivalent to
oo 2D (46)
2+ (- 120

Analogously, it can be shown that consumers who receive ativegsignal do not buy
for any threshold € [a, F] since their cut@ match value between buying and not buying
f~(p,t) lies abovet. Hence, minimizing the cutbmatch value between buying and not
buyingr{p, t) over the thresholtlis optimal for the monopolist for any given price level
p € [a, b]. Applying the implicit function theorem t¢_(46), it can bleawvn thatdf(p, t)/dt

is negative fot < f(p, t). Thus,r{p,t) is minimized at = f(p, t) Using [46)r{p, f) can

be determinedr(p,f) = 2/(1 + 1) - p. Note that this implies that the marginal consumer
becomes fully attached by optimal threshold advertisi@) = r(p) < p (compare
Lemma[l about maximal attachment). For simplicity reasomsrefer tor{(p,t = f) as
f(p) in the following.

It is left to show that choosing the threshdle:  is more profitable for the monopolist
than choosing any higher threshdlde (f, b]. The intuition for this result is that send-
ing a negative signal instead of a positive one to a consuritarrvabovet = maxa, f'}
decreases her willingness to pay without increasing angratbnsumer’s willingness to
pay by a stficient amount to compensate the monopolist for the loss Wwélidrmer con-
sumer. High—type consumers who receive a positive sigsal@ader the new threshold
level r > t" > ) keep on buying with probability one, while high—type comsrs who
receive a negative signal under the new threshold lavel > ) start to buy with a

38Note that ifp is sufficiently close taa, f(p, t) is bound below a& (corner solution) and{46) is no longer
satisfied with equality.
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probability smaller than one or do not buy at all. Low—typ@swemers who already re-
ceived a negative signal before € maxa,f}) keep on not buying because, by Lemma
[, the lowest type who can be attracted into buying via attesit for given pricep is
located atr = 7(p). Thus, choose a threshottl € (7, b] is strictly dominated by the
threshold =T. O

Proof of Propositiof 2. The proof combines the results of Sectidn 3@hd 4 and shows tha
an equilibrium always exists. We first consider equilibrieristence. An existence proof
for the case of full and no match information is provided iofrsition[1. Concerning
existence in the subgame with threshold match advertisimgw € [a, f], note that no
match advertising is simply a special case of this subgameniine thresholdlis equal

to a. It can be shown that existence foe a carries over for alt € [a, f] since p(f, t)

in (46) becomes less non-linear whieincreases in the intervad[f]. Fort = F, p(f,t)
becomes linear, in fact. Therefore, convexityrodndA € (1, A°] ensure existence in any
subgame.

Second, optimality of threshold match advertising (T) witinesholdt = 7 (compare
Lemmal3B) relatively to any other mode of information transsion (including full (A)

or no (N) match advertising) follows from a revealed prefieeeargument: note that by
Lemmdl, for any price € [a, b], the cutdf match value between buying and not buying
is at minimum level under optimal threshold advertising (mmad.1),

P1(p) = max(2/(4 +1)- p.a} = maxr(p). a) = arg minAu(r, pr(p.o = 1)) = 0,

wherel'(p, o = 1) means that, for given price, the consumer expected to filnyprob-
ability one. Hence, demand under optimal threshold adsiegiis largest for any price
p € [ab]. Hence, profit under optimal threshold advertising is émtgfor any price
p € [a, b]. Thus, by revealed preferences, the equilibrium profitarraptimal threshold
advertising must be higher than that under full or no matcleeasing.

It is left to show that the optimal price under optimal threlshadvertising is{ + 1)/2
larger than that under full match advertising; = (1 + 1)/2 - p,. This follows directly
from the first—order conditions. Given thgp) = 2/(1 + 1) - p, the first—order condition
under optimal threshold advertising is equivalent to

.- 1-F(2g - P)
flam P @y
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Next, multiplying by (1 + 1) and substituting Z1 + 1) - p by pj delivers the result,
wherep = p*. O
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