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Abstract 

Since Milgrom and Roberts (1986) game theorists studying 

advertising have generally assumed that aggregate advertising 

expenditures are perfectly observed by 



I 





consumers. 

One limitation of previous models of advertising is that 

they often tacitly assumed that all dollars spent on advertising 

are equivalent. 



, 

purchase many ads during one show or during one evening. As 

part of a $45 million dollar campaign to introduce its 





In the game I develop, consumers attempt to infer a monopolist's 

total advertising expenditure from a stochastic advertising 

signal. The advertising signal is stochastic because consumers 

typically view fewer commercials than were purchased due to 

random signal loss. However, once at least one commercial is 

viewed by consumers, I assume that production costs are perfectly 

observed. 

I view celebrity endorsements (as well as the production 

costs associated with elaborate commercials) as an attempt by 

firms to overcome signal loss. Without a celebrity endorsement, 

a consumer viewing one commercial might conclude with certainty, 

that the firm has spent o202.34 457.34 457.34 45 2053.f3d2ee 
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purpose of this refinement concept is to eliminate wildly 

implausible sequential equilibria. Section 4 provides a 

characterization of the refined equilibria, as well as examples. 

In Section 5 I show how the model can be easily extended to 

encompass price signaling. Section 6 concludes. 
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2. The Model 

I assume that a monopolist manufactures either a high

quality or a low-quality good. Nature randomly selects between 

two possible quality values Hand L according to some prior 

probability distribution (1 ~ H~ L ~ 0). I use 





• 

observed by consumers and A is a particular realization of this 

random variable. I use Ao to denote the 



Definition: A sequential equilibrium for this model is a 

strategy M(Q) for the firm and system of beliefs for consumers 

EQ(A,S) such that: 

(1) M(H)=(AH,SH) maximizes ETI(H,A,S,EQ(A,S)) -APA-S given 

EQ(A,S) i 

(2) M(L) = (AL,SL) maximizes ETI(L,A,S,EQ(A,S)) -APA-S given 

EQ(A,S) 

(3) EQ(A,S) is computed using Bayes' rule along the equilibrium 

path of play. 

(4) Both Ao and So are 



respectively. This setup is similar to Hertzendorf (1993). 

We might imagine the urn to be shaped like a television set. 

The process of selecting balls from the urn without replacement 

would be equivalent to turning on the television at a randomly 

selected time, to a randomly selected channel. Since the same 

exact commercial cannot be observed twice (unless of course there 

is video tape involved), it seems appropriate to assume a 

stochastic process without replacement. 

Clearly the consumers cannot view more commercials then were 

purchased by either type monopolist, nor can the number of 

monopoly commercials viewed exceed the total number of 

commercials viewed. Similarly, if the total number of 

commercials viewed, V, exceeds the number of irrelevant 

commercials, then the consumer must 



Proof: We employ a proof by contradiction. Suppose instead 

there was a sequential equilibrium with AL>O and SL*SH' If 

consumer beliefs are consistent with Bayes' rule then 

EQULSL) =L for all AE{~in"" ,~x} while EQ(A,SL) =Q~L if A=O. 

However, given these beliefs the strategy M(L) =(0,0) will induce 

a set of beliefs (in equilibrium) that are at least as favorable, 

possibly more favorable than the strategy M(L) = (AL,SL) . Because 

the strategy M(L)=(O,O) is also less costly than the strategy 

M(L) = (AL,SL) , this later strategy could not have been optimal for 

type L and, therefore, could not have been part of a sequential 

equilibrium. The proof that M(L) =(O,SL) with SL>O cannot be 

part of an equilibrium is even easier. The alternative strategy 

M(L)=(O,O) does not change any of the observations by consumers 

since the celebrity endorsement cannot be seen when AL=O .. 

Hence, the alternative strategy reduces advertising expenditures 

of the low-type without affecting gross profits. This proves 

that M(L)=(O,SL) could not have been part of a sequential 

equilibrium. We might summarize the proceeding argument as 
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use the same modulation (denoted by S). This fact enables us to 

utilize Bayes' rule to define consumer expectations and the 

expected monopoly profits. Let the monopolist's strategy be 

given by [M(H)=(AH,S) , M(L)=(AL,S)]. Then we have 

(2 ) 

Am", 

E-rr ( Q, AQ, S, EQ (A, S) ) = L g (A : AQ) [ -rr ( Q, AQ, S, EQ (A, S) ) - AQP A - S ] ( 
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profits, but reduce the cost of advertising. To the extent that 

one has some faith in the ability of market forces to resolve the 

problem of incomplete information efficiently one would want to 

focus on this subset of the sequential equilibria. Let SE 

denote the set of all Sequential Equilibria. 

Definition: Let M(L)*=(A~,S~) and M(H)*=(A;,S;) , then 

{M(L) * ,M(H) * ,EQ* (A, S) } ESE is Pareto Optimal with respect to 

Sender Types ("POST") if there does not exist another sequential 

equilibrium {M(L)',M(H)',EQ'(A,S)} ESE such that: 

( ) ( " (-) , , ( • • (-» • * A En H,AH,SH,EQ A,S) -AHPA-SH ~ En H,AH,SH,EQ A,S -AHPA-SH 

( ) ( " (-) , I ( • • (-» • • B En L, AL , S L' EQ A, S ) - ALP A - S L ~ En L, AL , S L ,EO A, S - AL P A - S L 

with one of the inequalities holding strictly. 

This equilibrium refinement will enable me to rule out 

inefficient signaling by the high-quality monopolist. The notion 

of focusing on Pareto-dominant elements of the equilibrium set is 

not new. This approach was originally proposed by Spence in the 

1970's. The reader may, however, wonder why I choose to use this 

approach rather than one of the more popular refinements that .6629 0 05 T16 169.18 265.48 Tm 0 0 u8 Tm (pla13.bij 18.012 0C-n38 )Tj 12.662.48 Tm 0 0 uTj 15.3 0 20 /T1_2 1 Tf 452 0 0 11.6 I4m (inequaa 0 0 uTj cis 0 11.6 514s)]TJ.45 Tm (popula135.3 0 20 /T1_ut-of-279 0 0 11.6 499.689041.45 Tm (pot )T625.3 0 20 /T1bel313.41.45 Tm (of 48 Tm 0 438la135.3 0 27867 01974.86 289(i.e.45 Tm (w69h-quality )T121 1601974.86 289Cho68 Tm (on86er )Tj 14.9060 4601974.86 289and5 Tm (re83)Tj 12.5722 14.3)Tj1974.86 289Krep's45 Tm (wal )Tj 14.723229796 1974.86 289(1987)/T1_2 1 T /T1_1  (p769se )Tj]TJ  0 0ver1974.86 289intu 40v.45 Tm (to7ments )]TJ 349T1_21974.86 289criter3.45 Tm 6 117.1 409 (p8qualities )T42031861974.86 289or45 Tm (won. )Tj 14.579793 opo1974.86 289Banks68 Tm (on86er )Tj 14.92 0 6201974.86 289and5 Tm ((p894 )Tj 15.3117 0 u1387 6 492.58oTm 's45 Tm (wfin )Tj 15.311135.)Tj387 6 492.5(1987)/T1_2 1 T /T1_1  0 0 t )Tj 1]TJ 1 0 06j387 6 492.5un0v.rsal68 Tm (in606e )Tj]TJ  11.ili387 6 492.5divin62..)/T1_2 1 T7.1 409 (p20. )Tj 14.57934(mayi387 6 492.5I.45 Tm (o329 )Tj 14.92836The i387 6 492.5mos.0687 0 0810er )Tj 11.756.63yi387 6 492.53.05 337.68 Tm 6.80se pffise eq115





instead of 2) as a signal that the monopolist is really a high 

quality. This, however, would then give the high-quality 

monopolist an incentive to defect and, thereby, overturn the 

previous equilibrium. In doing so, the high type will now earn 

2.9 = (4 - 1.1) instead of 1.8 as in the previous equilibrium. 

Hence, the more common approach to equilibrium refinements 

is to reduce the number of sequential equilibria by arguing that 

certain out-of-equilibrium beliefs (necessary to sustain some of 

the equilibria) are implausible. This approach will not work in 

my model because with signal loss present there is no longer a 

one-to-one correspondence between out-of-equilibrium strategies 

and out-of-equilibrium observations. Consider the following 

example where V=l and B>l. In this situation consumers will 

view either one monopoly commercial or they will view no ~onopoly 

commercials. Regardless of what strategy either type selects, 

observing zero observations is always a possibility, while it 

also remains impossible for consumers to observe more than one 

monopoly commercial. If the type-Q monopolist switches to a 

strategy that involves a different number of commercials, the 

consumers will have no way of knowing that they are observing an 

out-of-equilibrium message that wasn't supposed to occur. Hence, 

there is no out-of-equilibrium number of commercials that can be 

observed. The use of a refinement that considers defections to 

out-of-equilibrium strategies can, therefore, only be used to 

limit the possible modulation (So) to outnmit7iders out2wing The 6ves on604ation dement used r con150rcials on22ercials, a r9.200ng 



I 

refinement is of little use when trying to decide between two 

equilibria, especially when neither includes a celebrity 

endorsement. 

Example 1: Consider a model with the following parameters: L=O, 

H=l, p=1/2, B=l, V=l and PA =17/36. The profit function for the 

high- and low-type monopolist are respectively: 12,13 

EIJ.(H,A,S,EQ(A,S)) =4EQ(A,S) - (A)PA-S 

EIJ.(L,A,S,EQ(A,S)) =EQ(A,S) -(A)PA-S 

Since L=O, the low-type monopolist is selling junk which is sure 

to dissatisfy consumers. Because p=(l-p) =1/2, L=O, and H=l, 

the formula for expected quality (equation 2) is greatly 

simplified: EQ(A,So) =g(A:AH)/(g(A:AH) +g(A:AL )). There are two 

separating equilibrium in this game with So= 0 : 14 

Equilibrium 1: {M(H)=(l,O) ,M(L)=(O,O)} with EQ(O,O)=1/3, 

EQ(l,O)=l, and EQ(ling this 33_4001 385.10 0 17 (e44.95 369rium 







the equilibrium, there will not in general be a one-to-one 

correspondence between out-of-equilibrium beliefs and out-of

equilibrium strategies. Although a POST equilibrium is no 

panacea, it does offer one simple framework within which to 

consider the plausibility of sequential equilibria. 

The whole concept of a signaling game is that there are 

market mechanisms in place that can resolve incomplete 

information and, thereby, improve market performance. 

Advertising need not be viewed as an unproductive and 

manipulative attempt to increase profits. Rather advertising 

expenditures can be viewed as an important and efficient 

mechanism by which information is exchanged, even if it is the 

expenditure itself and not the content of the commercials that 

conveys the information. Although there may be numerous 

sequential equilibria there are obviously incentives for the 

monopolist to pick a reasonably efficient one. At a minimum, we 

should rule out those sequential equilibria which are not Pareto 

optimal with respect to the two types. 

Although the consumers may also have an incentive to 

overturn inefficient equilibria, the benefits to each individual 

consumer are likely to be small. Unless consumers are somehow 

organized, it seems unlikely that they would provide the impetus 

for overturning an inefficient equilibrium (at least in this 

game) .~ 

As in other recently proposed refinements, the POST 

equilibrium of a game will often be a pooling equilibrium rather 

21 

I 





of the ex-ante monopolist (i.e. the profits of the monopolist 

before knowing its actual type) . 

In the next section, POST equilibria are characterized. 

However, as will be shown in later examples there may be 



that a defection by type-Q to the strategy M(Q)=(O,O) will 

reduce the costs associated with signaling, while leaving the 

gross profits to the type-Q monopolist unaffected. Hence, a 

defection to M(Q)=(O,O) increases the net profits of type-Q. 

This proves that conditions (1) and (2) of a sequential 

equilibrium are not satisfied. Hence M(H)=(A,S) and M(L)=(A,S) 

cannot be part of any pooling sequential equilibrium whenever 

V~B. 

Next, assume that V>B. Again I employ a proof by 

contradiction. Suppose that M(H)=(A,S) and M(L)=(A,S) are part 

of a pooling equilibrium. Consider an alternative sequential 

equilibrium where EQ(A,S) =L for all (A,S) * (0,0). Clearly, 

M(H)=M(L)=(O,O) and EQ(O,O)=pH+(l-p)L form the only sequential 

equilibrium given these beliefs. Neither type has an incentive 

to defect because signaling is costly and can only worsen 

consumer expectations of quality. Hence, (1), (2) and (3) of a 

sequential equilibrium are satisfied. However, we will also have 

Ell(H,O,O,EQ(O,O)) >Ell(H,A,S,pH+(l-p)L) -APA-S and 

Ell(L,O,O,EQ(O,O)) >Ell(L,A,S,pH+(l-p)L) -APA-S. 

Hence, the pooling equilibrium with M(Q)=(O,O) is Pareto 

preferred by both types to our conjectured equilibrium with 

M(H)=(A,S) and M(L)=(A,S) Roughly speaking, its mutually 

beneficial for both types to simultaneously abandon all 

advertising. This proves that all pooling POST equilibria are of 

24 



the form M(Q) =(0,0). Notice that 1n the first part of the proof 

(V<B) we exploited the definition of a sequential equilibrium, 

while in the second part of the proof (V~B) we exploited the 

additional requirements of a POST equilibrium. QED. 

Theorem 3: For p sufficiently close to 1, all POST equilibria 

are pooling equilibria of the form M(Q)=(O,O), QE{L,H} and 

EQ(O,O) =pH+(1-p)L. 18 

Proof: Clearly M(Q)=(O,O) and EQ(O,O)=pH+(l-p)L is always a 

sequential equilibrium provided that out-of-equilibrium beliefs 

are defined such that EQ(A,S)=L for all (A,S)~(O,O) The 

expected profits to type-Q in the canonical pooling equilibrium 

are Ell (Q, 0, 0, pH+ (l-p) L). Consider any other sequential 

equilibrium t y p e 4 6 8  1 4 2 2 6 T j  1 3 . 1 7  k n o w 1 9 8 . 6 8 3 6 4 3 . 6 8 3 T j  . 6 8 q u 5 0 2 4 9  2 2 6 T j  1 3 . 1 7  1 . 5  4 7 8 . 3 4 1 . 6 8 3 T j  . 6 8 q u 2 A s 9 4 . 9 4 3 3  0  0  1 1 . 5  1 4 1 . 1 4 3 9 3 0 0 6 8 3 7 6 . . 6 8 q u
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Next define EQ'(A, 0) =EQ(A, S) for 

all ~in sA s~ax and EQ' (A, S) =L for all other (A, S). By 

construction we have Ell(H,A,O,EQ'(A,S) =EIT(H,A,S,EQ(A,S) for 

all A)O. Substituting into condition (1) reveals 



an alternative equilibrium where both types are better off. 

However, when both types adopt exactly the same modulation 

neither type achieves any advantage over the other. If both 

types can agree to suspend all celebrity endorsements each type 

gains S, and consumer beliefs are unaffected. Combining theorem 

1 and theorem 3 it is clear that all POST equilibria that involve 

celebrity endorsements involve no advertising signals by the low

type firm. 

I now present two theorems that deal with separating 

equilibria that include celebrity endorsements (i.e. signal 

modulation). I will refer to these equilibria as IIcelebrityll 

equilibria. The previous theorems have shown that all celebrity 

equilibria are also separating equilibria. The next two theorems 

provide a further characterization of celebrity equilibria. 

Theorem 5: A necessary and sufficient condition for there to 

exist a celebrity (separating) sequential equilibrium with 

M(H) = (AH,SH) , M(L)=(O,O) is that there must exist (AH,SH) such 

that the following conditions (1), (2), and (3) hold. 

( 1 ) Max A (Ell (L, A, S H' EQ (A, S) ) - P AA - S H) ~ Ell (L, 0 , 0 , EQ ( 0 , 0) ) 

(2) Max A (Ell(H,A,SH,EQ(A,S)) -PAA-SH)=Ell(H,AH'SH'EQ(A,S)) -PAAH-SH 

(3) Ell(H,AH'SH'EQ(A,S)) -PAAH-SH"Z.EII(H,O,O,EQ(O,O)) 

Proof: Conditions (1)-(3) are sufficient for a sequential 

equilibrium provided that EQ(A,S)=L for all out-of-equilibrium 

observations. For example, given these out-of-equilibrium the 
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low type would not be able to improve its profits by spending 

money on advertising unless it was prepared to select SH' since 

any other modulation will be perceived as coming from the low 

type. Condition (1) just states that the strategy M(L)=(O,O) lS 

preferred by the low type to any strategy of the form 

M(L) = (A,SH) where A>O. If this condition is met, then the low 

type is maximizing profits, subject to the beliefs of consumers. 

For the same reason the high type would never have an incentive 

to defect from M(H) = (AH,SH) to M'(H)=(A,S) where S*SH since this 

would only result in consumers believing that the monopolist had 

a low-quality product. In other words, if the monopolist is 

considering a defection to another strategy with positive 

advertising it should only consider those defections where it 

maintains the in-equilibrium modulation level SH. Condition (2) 

just says that the type-H has higher profits at M(H) = (AH,SH) then 

at any strategy M'(H}=(A,SH) where A*AH. The only other 

defection that the high type might consider is a defection to 

M(H)=(O,O). Although this will reduce consumer expectations of 

quality it would also reduce advertising expenditures. Condition 

(3) just says that the high-quality monopolist prefers to 

separate. This proves sufficiency. 

Of course if condition (1) was not met, then the low t1 Tm (at )T16.0523 0 0 1o this not 



switch to M'(H)=(O,O). This proves necessity. QED. 

Theorem 6: A necessary condition for a separating celebrity 

sequential equilibrium of the form M(H) = (AH,SH) I M(L)=(O,O) to 

also be a POST equilibrium is that 

SH=Max A [EII(L,A,0,EQ'C4,0)) -PAA]-EII(L,O,O,EQ(O,O)) =Z>O where 

EQ' (ii, 0) =EQ (A, SH) .19 

Proof: Suppose that this theorem is false and that in our 

proposed POST equilibrium we had SH>Z, Consider the following 

proposed alternative sequential equilibrium with M(H) = (AH,Z) , 
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are listed below. 

Equilibrium 1: {M(H)=(3,O), M(L)=(l,O)}, where EQ(1,0)=1/3, 

EQ(2,0)=1, and EQ(A,S)=O for all other (A,S). 

Equilibrium 2: {M(H)=(O,O), M(L)=(O,O)}, where EQ(O,0)=p=1/2 and 

EQ(A,S)=O for all other (A,S). 

Equilibrium 3: {M(H)=(1,2/3), M(L)=(O,O)}, where EQ(l,2/3)=H=l, 

EQ(O,O)=L=O, and EQ(A,S)=O for all other (A,S). 

In equilibrium 1, the low type is actually indifferent between 

advertising and not advertising since its profits are zero in 

either case. The expected profits to the high type in 

equilibrium 1 are: (5/3)=4[(1/2) (1) +(1/2) (1/3)] -3PA. 

If neither type advertises then the expected quality must be 

equal to the prior probability of facing a high quality firm 

(recall p=1/2). The high type's profits would 

If 3
: 

a

 



type from playing M(L)=(l, 2/3). Hence, when 





PtAt+St . This proves that At>O could not have been an optimal 

strategy for type t. Hence, it could not have been part of a 

sequential equilibrium. The assumption V<B is required to 

ensure that viewing zero commercials is a possible in-equilibrium 



product whose expected quality is 0<1 can be derived from this 

by rotating the original demand curve counterclockwise around the 

point R on the quantity axis. The new demand curve will have 

slope -0. As R increases, the demand curve shifts upward and to 

the right. 

Consumers will purchase a maximum of one unit in each 

period, whenever the expected value of the product exceeds the 

market price. For simplicity, I assume that all consumers have 

identical prior beliefs. Because there is a continuum of agents, 

this assumption is equivalent to assuming that prior beliefs are 

independent of an individual's marginal valuations (i.e., their 

address) . 

I consider a very simple two-period game where the 

monopolist is not allowed to adjust its strategy in the s~cond 

period. We can imagine that all the advertising takes place in 

period 1, when the new product is initially introduced. 

Consumers will then have an opportunity to again purchase the 

product in period 2 at the same price as in period 1. In fact, 

this would be the optimal response of a satisfied customer from 

the first period. Hence, if the true quality is 0, the fraction 

o of the initial customers would now be repeat customers in 

period 2. Given the expected quality EO, I define the profits 

of the firm that selects the price P to 

to 7 0 0 11.It123 0 13 2 243.6188 g5.61 Tm (he )Tj 18.6413 0 7417291.61 Tm d79.37 Tm (GivwPg349.29 219.37 Tm .7 2363 0 749.7 14.923m d79.37 Tm (A,S)1 Tm (the )Tj 16..37Tj .1179 0 0 18 /Tm d79.37 Tm  219.3Q.32.73 0 0 11.7 92 )Tj4m d79.37 Tm whoof is  (P )Tj /T1_02.7 0 0 12.7 35.1876 d79.37 Tm 0 0 426.88 219.37P 0 11.7 11.801 Tf 13.6056 3



The (l+Q) term reflects the additional profits from the second 

period. The next term (R-(P/EQ)) is a measure of the initial 

customers in period 1. The last two terms -PAA-S reflect the 

cost of advertising when A commercials are purchased at a price 

of PA along with a celebrity endorsement S. Of course, as in 

the previous section, expected quality EQ, is actually a random 

variable whose distribution depends on the strategy of the 

monopolist. Knowing the distribution of expected quality enables 

one to calculated expected profits. 

By theorem 8 we can see that the introduction of price 

signaling does not significantly complicate matters. Either all 

the signaling will be done by price or all the signaling will be 

done by advertising. Price signals and advertising signals will 

not be simultaneously employed by the monopolist. This i~ the 

same result as in Hertzendorf (1993). 

This dichotomy between price and advertising signal creates 
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cost is independent of quality (i.e. CH=CL) it is easy to show 

that price separation is impossible. This is because the profit 

functions of the high- and low-type monopolist will be maximized 

at the same price. 23 Roughly speaking, there aren't any pricing 

strategies that the low type finds too costly to mimic. In fact, 

when the difference between CH and CL 





enough so that sales will be made even when no commercials are 

seen, it will not find such a strategy optimal given 



maximize the profits of the high type, since the low type makes 

no sales. If B increases from 2 to 3, the LMSE will now include 

the strategy M(H) = (2, 2, 1/2). Hence, the additional noise 

results in a smaller celebrity endorsement and a greater 

expenditure on air time. 25 Profits to the high type decline from 

2 to 1.7. 

6. Conclusions 

This paper proposes a plausible theory of celebrity 

endorsements. I argue that because much advertising takes place 

over electronic media, signal loss could be a serious problem. 

In particular, signal loss interferes with the ability of 

consumers to determine the true advertising expenditures 9f 

firms. In an attempt to overcome this problem, firms may 

II modulate II their signal by including celebrity endorsements (or 

expensive special effects) in their commercials. This enables 

the firm to pack more information into each commercial and 

enables the consumer to receive a clearer signal. The end result 

is that market performance can be improved from both the 

standpoint of consumers and the firm. 

For pedagogical reasons I have focussed on the special case 

where CH*CL in order to rule out price separating equilibria. 

However, in equilibrium, price signals of quality would not exist 

simultaneously with stochastic advertising signals; Relaxing the 

assumption that marginal cost is independent of quality would 
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advertising simply because they can remember it, but they will 

only remember those commercials that were expensive to produce. 

Hence, the fact that no individual consumer is actually 

attempting to infer the monopolist's advertising expenditure is 

irrelevant. As Nelson put it, "Whatever their explicit reasons, 

the consumers' ultimate reason for responding to advertising is 

their self-interest in doing so. . If it were not in consumer 

self-interest to respond to advertising, then the consumers' 

sloppy thinking about advertising would cost enough that they 

would reform their ways. II 
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A Note On Figures 1-3 

Figures 1-3 are bar graphs designed to facilitate a comparison 

among various equilibria. Graphs were drawn to similar scales to 

facilitate comparisons, even when some components on the 

advertising axis are irrelevant. For example, in figure 1, 

expectations for two, three and four advertisements are omitted 

since, as I point out in the paper, these expectations can be 

defined in any manner whatsoever. Also in figure 1, the negative 

profit regions for three and four advertisements were 

intentionally omitted. 

In figure 2, on the left-hand side (separating equilibrium) , 

absence of a bar graph indicates a value of zero, rather than an 

intentional omission. On the right-hand side (pooling 

equilibrium), only the equilibrium strategies are plotted since 

other strategies are irrelevant. 

In figure 3, on the right-hand side (celebrity equilibrium), the 

bar graphs are drawn under the assumption that So=2/3, as is the 

case for this equilibrium. The lack of a bar indicates a value 

of zero, except for two, three and four advertisements on the 

graph of the low-type profits (they would all be negative) . 
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if the urn is empty.) 

11. The consumer will either observe zero ads or two ads depending 
on whether nature selects the low-quality or high-quality 
monopolist respectively. 

12. These profit functions were chosen to 
equilibrium concept with the minimum possible 
examples utilize realistic payoff functions that 
expectations. 

illustrate the 
effort. Later 

are nonlinear in 

13. In order to deter mimicry by the low-type, it is always 
necessary for the high-quality monopolist to be more profitable 
than the low-quality monopolist. 

14. Although there are other sequential equilibria with celebrity 
endorsements, none of them can be Pareto Optimal with respect to 
Sender Types since they increase the costs of the high type without 
materially altering the induced set of consumer beliefs. Later in 
the paper, examples of POST-equilibria with celebrity endorsements 
will be presented. 

15. I should point out here that consumers will not always wish to 
overturn the same equilibria that the monopolist views as 
inefficient. In the previous example, equilibrium 2 was better for 
consumers since they have better information about quality when no 
ads are viewed and also because they are more likely to discover 
the high-quality monopolist. 

16. Although, strictly speaking, they have proposed a refinement of 
Bayesian Nash equilibria, there is no reason why their approach 
cannot also be used to refine sequential equilibria. 

17. In other words we are using Bayes' rule along the equilibrium 
path of play. 

18. From now on, I will refer to this pooling equilibrium as the 
canonical pooling equilibrium. 

19. The reader should not be confused by the zero in EQ'(A,O}. I 
have introduced a zero so that SH can be defined explicitly rather 
than implicitly. 

49 

I 





I 


