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Abstract

We consider the consequences of a shared brand name such as geographical names used
to identify high quality products, for the incentives of otherwise autonomous firms to
invest in quality. We contend that such collective brand labels improve communication
between sellers and consumers, when the scale of production is too small for individual
firms to establish reputations on a stand alone basis. This has two opposing effects on
member firms’ incentives to invest in quality. On the one hand, it increases investment
incentives by increasing the visibility and transparency of individual member firms, which
increases the return from investment in quality. On the other hand, it creates an incentive
to free ride on the group’s reputation, which can lead to less investment in quality. We
identify parmater values under which collective branding delivers higher quality than is
achievable by stand alone firms.



1 Introduction

Geographical names have been used to identify high quality products since ancient times.
Corinthian wines, almonds from Naxos and Sicilian honey have been renowned for their
quality since the 4th century BC (Bertozi, 1995). Other examples include Parma ham,
California fruits, Jaffa oranges, and Washington apples. Some of these regional brands,
such as spirits from Burgundy, Champagne, Chianti and Cognac are marketed individ-
ually by individual producers while others are marketed collectively, either by producer
owned firms or by State Trading Enterprises (STEs). Two central features characterize
these brands. First, their brand label are perceived as badges of superior quality by con-
sumers who are willing to pay premium prices for them (e.g. Landon and Smith (1998)
and Loureiro and McCluskey (2000, 2003)). Second, individual member - producers are
generally autonomous firms, which make independent business decisions and retain their
own profits, and only share a brand name.

The fact that collective brand labels are associated with superior quality suggests
that firms which are members of these brands invest more to maintain brand quality
than they would as stand alone firms (or at least are perceived to do so by consumers).
This seems surprising. If consumers’ perception of the collective brand label’s quality is
jointly determined by their experience with the qualities provided by different individual
members, and if the provision of high quality requires costly investment, it would seem
that each member has an incentive to free ride on the investments of fellow members. If
so, why are these brand labels perceived as badges of quality?

It is true that in some cases, the perception of superior quality may be partly
attributable to exogenous advantages such as climate, soil quality, access to superior
inputs, technology and so on. However, even when such natural advantages are present
the achievement of superior quality presumably also requires the requisite investment
of effort and other resources. The free riding problem might also be mitigated to some
extent by monitoring the efforts and investments of individual members to maintain

quality standards. However, monitoring is costly and imperfect and is therefore unlikely



to eliminate free riding altogether. Thus it would seem that producers have less of an
incentive to invest in quality as members of a collective brand than they would as stand
alone firms.

The purpose of this paper is to show that, despite the incentive to free ride, mem-
bers of collective brands may nevertheless have a greater incentive to invest in quality
than stand alone firms. Thus institutions like STE’s, may increase welfare by providing
consumers with better quality.

This has important implications for the current public debate concerning antitrust
policy in the agricultural sector. For example, demands to ban STE’s and limit regional
branding have been voiced during recent rounds of the World Trade Organization nego-
tiations on the grounds that these institutions reduce welfare and market efficiency by
endowing their members with market power. Our analysis suggests that these institu-
tions, by facilitating collective branding, can have positive welfare effects by promoting
more efficient investment in quality.

The idea is the following. When product quality is difficult to observe before
purchase and is revealed to consumers only after consuming the product (‘experience
goods’), their perception of quality and the amount they are willing to pay for the prod-
uct is based on past experience with the product - its reputation. Thus the extent to
which a firm is able to receive a good return on its investment in quality depends on
how well consumers are informed about its past performance. When information about
past performance disseminates imperfectly, such as through word of mouth communica-
tion, the extent to which consumers are informed is likely to depend on the number of
consumers who have experienced the product in the past. In particular, the smaller the
firm the less informed its customers are about its past quality. Small firms may therefore
be unable to effectively establish individual reputations on their own and consequently

will have little incentive to invest in quality. Here collective branding may come to the

LAn alternative position expressed in defense of STE’s is that they provide economies of scale in
production and promotion.



rescue and serve as a vehicle for reputation formation by facilitating the transmission of
information about quality to consumers.

Specifically, suppose individual firms which are too small to establish good rep-
utations on their own market their products under a collective brand name, sharing
a collective reputation, while otherwise retaining full autonomy. Since their collective
brand name covers a larger segment of the market than that of any individual mem-
ber firm, the customers of each individual member are more likely to have previously
experienced or interacted with past customers of the same brand, albeit not with that
particular seller. This ‘reputation effect’ of collective branding increases the value of a
good reputation and hence may increase members’ incentive to invest in quality even if
brand membership has no effect on individual members’ market share.

But as noted above, branding may also have an opposing effect on investment
incentives. Unless the brand is able to effectively monitor individual investment, sharing
a collective reputation may encourage individual members to free ride on the efforts of
other members. Therefore the full effect of collective branding on investment in quality
is determined by the interaction of these two opposing factors - the fact that, on the
one hand, a good collective reputation is more valuable than a stand alone reputation,
against the incentive to free ride, on the other.

Accordingly, we analyze the effects of branding in two polar cases. First, as a
benchmark, we consider the case in which the brand can deter free riding by perfectly
monitoring members’ investments and expelling members which don’t invest. We show
that in that case, since only the reputation effect is operative, a brand member’s incentive
to invest is always greater than that of a stand alone firm. Moreover, the incentive
increases with brand size (the number of firms which are members of the brand) - the
larger the brand, the greater the incentive of each member to invest and therefore the
more profitable membership is.

We find that this pro - investment effect of collective branding also extends to

the case in which the brand is unable to monitor individual members’ investment. In



particular, we show that collective branding can always enable at least some high ability
firms to invest in quality when no stand alone firms will. Thus collective branding can
always lead to higher expected quality in the market. Moreover, if either (i) investment
is a sufficiently important ingredient for the attainment of high quality - that is, if the
difference between the expected product quality of a firm which invests in quality and
one which doesn’t is sufficiently large - and/or (ii) firms with the ability to produce high
quality through investment are sufficiently scarce, then collective branding enables most
or all high ability firms to invest in quality when stand alone firms will not.

However, in contrast to perfect monitoring case, this is true only if brand size
is not too large. If the brand is too large, the marginal contribution of an individual
member’s investment to the brand’s reputation becomes too small to override free riding,
reducing the brand’s incentive to invest relative to stand alone firms.

In an econometric study of the determinants of reputation in the Italian wine
industry, Castriota and Delmastro (2008) show that brand reputation is increasing in
the number of bottles produced by the brand and decreasing in the number of individual
producers in the brand. This is consistent with our analysis. Keeping output fixed,
an increase in the number of individual producers has no reputation effect since the
number of units whose quality consumers observe is unchanged. However, it does increase
the incentive for free riding (which increases with the number of members), and hence
lowers investment incentives and reduces the brand’s reputation. Conversely, keeping the
number of individual producers fixed, increasing output does not increase the incentive
to free ride but does increase the reputation effect and hence increases incentives to
invest.

An experimental study by Huck and Liincer (2009) is also consistent with our
analysis. They find that more sellers invest in quality when buyers are informed about
the average past quality of all sellers - which corresponds to a collective brand in our
model - than when they only know the record of the seller from whom they actually

buy. However, as in our model, when the number of sellers increases, the average quality



declines.

Finally, our analysis suggests that a regional brand may be viewed as an institution
to regulate the collective brand size, keeping the number of producers large enough to
enable successful reputation building but small enough to discourage individual free rid-
ing on the brand name. Thus one might speculate that a regional brand like Champagne
wines owes its success not only to unique soil and climate but also to fortuitous natural

boundaries which encompass “just the right” number of producers under its brand label.

1.1 Relationship to the Literature

Our emphasis on the centrality of a firms’ reputation for quality for its success con-
nects with the large and growing literature on firm reputation with a similar emphasis,
e.g., Klein and Leffler (1981) Shapiro (1982), Kreps (1990), Tadelis (1999), Mailath and
Samuelson (2001), Horner (2002). Banerjee and Duflo (2000) and Gorton (1996) provide
empirical evidence that firms with reputation behave differently from firms without it.
All of those papers are concerned with the reputation of individual firms. By contrast,
our focus is on the collective reputation of otherwise autonomous firms.

More directly related are papers which explore the relationship between firm size
and incentives for reputation formation. These include Andersson (2002), Cabral (2000,
2007), Choi (1997), Dana and Speir (2006), who analyze the effect of expanding the firm’s
product line (umbrella branding) on its reputation and profit, Cai and Obara (2009), who
analyze the effect of horizontal integration on the integrated firms’ cost of maintaining
its reputation, Rob and Fishman (2005), who show that a firm’s investment in quality
increases with size, Yacouel (2005) and Guttman and Yacouel (2006), who show that
larger firms benefit more from a good reputation. All those papers are concerned with
size effects on incentives of an individual firm governed by a centralized decision maker.
By contrast, our concern is with the effect of changing the number of member firms of
fixed size, each governed by a distinct and autonomous decision maker.

The most closely related literature is the literature on collective reputation, be-



ginning with Tirole (1996). He analyzes how group behavior affects individual incentive
to invest (behave honestly). Evans and Guinnane (2007) analyze the conditions under
which groups of heterogenous producers can create a common reputation and show that
a common reputation can be created only if the members are not too different from each
other and if marginal costs are declining. In these papers the group’s size is fixed ex-
ogenously. By contrast, our focus is precisely on the role of the group size on individual
incentives and, in particular, to compare a firm’s incentives when standing alone with
its incentives as a brand member.

There are also similarities between our approach and the common trait literature
(for example Benabou and Gertner, 1993, Fishman 1996), in which observation of one
agent’s behavior reveals information about a common trait which she shares with other
agents in the group. While in that literature the size of the group and the common
trait itself are exogenously given, our focus is to understand how inferences about the

common trait affect incentives to join the group, and motivate reputation formation.

2 Model - Stand Alone Firms

We consider a market for an experience good - consumers observe quality only after
buying, but not at the time of purchase. There are two periods,> N risk neutral firms
and we normalize the number of consumers per firm to be 1. There are two possible
product quality levels, low (1) and high (h). Firms are of two types, H and L, which
are distinguished by their technological ability to produce high quality. The probability
with which a firm is able to produce high quality depends on its type and whether or
not it invests in quality. An L firm produces high quality with probability b whether or
not it invests. An H firm produces high quality with probability b if it does not invest

but if it invests, it produces high quality with probability g > b. All units produced by a

2Tt will be apparent that the qualitative properties of the model extend straightforwardly to any
horizon length, an extension which would complicate algebra and notation without adding insight. The
intuition of our analysis should also apply to a repeated game setting in which current quality depends
only on current investment.



firm at any period are of the same quality. We denote by Ny and Ny, the total number
of H and L firms respectively, Ny + Ny, = N, and by n the proportion of H firms (that
is n = 2).

Investment is “once and for all”: Prior to period 1, each firm decides whether or
not to invest and that investment determines the quality of the products it sells at every
future period®. The cost of investment is fixed at e.* We assume that g — b > e, so that
investment is efficient.

Each consumer is in the market for one period, has a demand for one (discrete)
unit at the most and exits the market at the end of the period. Her utility from a unit
of low quality is zero and her utility from a unit of high quality is 1. Consumers cannot
directly observe a firm’s type (whether it is H or L) and are also unable to observe
if a firm has invested or not. At period 1, consumers’ only information about firms is
their prior belief. We assume that at the beginning of period 2, each period 2 consumer
is informed (through interaction with consumers of the previous generation) about the
realized quality of each firm at the preceding period.® This information is used to update
her expectations about firm quality at the second period.

In order to focus on the reputational effects of collective branding on investment
incentives in the most direct possible way, it is convenient (though completely inessential

for our main results) to assume that firms have monopolistic market power; That is, if

consumers’ expected utility from a unit of firm i is v;, the price of firm i is v;.° Thus

3This captures the idea that investment decisions are relatively inflexible in comparison to prices,
which are easy to change.

4One could consider a richer model in which the probability of high quality is an increasing function
of the amount invested. In that case, the intuition of our analysis suggests that whenever collective
branding increases investment incentives, the brand invests more than stand alone firms and delivers
higher expected quality.

5 A more general formulation is that a consumer is informed about the first period quality of o < N
randomly selected firms.

6This could be because consumers have high transportation costs which effectively endows firms with
local monopoly pricing power. Alternatively, consider a standard consumer sequential search market
setup: A consumer knows only the price distribution but not which firm charges what price, is randomly
and costlessly matched with one firm and can either buy from that firm or sequentially search for other



branding cannot affect firms’ pricing power or market share, and can only affect firms’
investment incentives via reputational considerations.

An equilibrium specifies for each firm whether or not it invests and its price at each
period, possibly as a function of previous quality realizations. Trivially, there always
exists an equilibrium in which no firm invests’.

The more interesting possibility is the existence of an ’investment equilibrium’
(IE) in which H firms invest (L firms obviously don’t invest in any equilibrium since
investment has no effect on their quality). Suppose there is such an equilibrium. At the
first period no firm has any history. Therefore, given that H firms invest, the expected
utility from the product of any firm is ng + (1— n)b which is therefore the equilibrium
price of each firm. At the second period consumers update their beliefs on the basis
of the firms’ realized quality at the preceding period (recall that consumers observe the
first period quality realization of each firm).

Let Pr(H | h) be the posterior belief at period 2 that a firm is type H given that
it produced high quality at period 1 and let Pr(H | [) be the posterior belief at period
2 that a firm is type H given that it produced low quality at period 1. Then by Bayes’
Rule,

_ gn
Pr(H [ h) = gn+b(l— n)
Pr(H | 1) = (l—g)n

1—g)n+(1-0b)(1- n)
Thus the second period price of a firm which produced high quality at the first period,

Dh, 18

pn = gPr(H|h)+bPr(L|h)=gPr(H|h)+b(1—-Pr(H]|h)) (1)

(g —b)gn

firms, incurring a positive search cost at each search. As is well known, these assumptions imply that
firms have monopoly pricing power (Diamond, 1971).

"In this equilibrium consumers believe that no firm invests, which makes it optimal for firms not to
invest.



The second period price of a firm which produced [ at the first period, p;, is

m = gPr(H|1)+bPr(L|l)=gPr(H|l)+b(1—Pr(H]|I) (2)

(g =b)(1—g)n

= b (g =B PRH ) = bt e

Let R be the expected second period revenues of an H firm that invests and R_;
the expected second period revenues of an H firm that doesn’t invest. Then, since its

probability of producing high quality is ¢ if it invests and b if it doesn’t,

R=gpn+(1—g)p

and

R_1 = bph + (1 - b)pl.

An H firm’s expected gain from investment is e; = R — R_;. By (1) and (2):

(02 gn 3 (1—g)n
e =(9-b) gn+b(l—m) (1—gn+1-0)(1-n)|" (3)

Thus, when firms stand alone an IFE exists only if e < e;.

A stand - alone firm has only a limited opportunity to establish a reputation for
quality, since at period 2 consumers have only limited information about its past quality
- one observation in our formulation. Hence if € > e; an IF does not exist because the
cost of investment exceeds the individual firm’s expected return from maintaining a good
reputation.

We proceed to show below that collective branding can lead to higher quality by
increasing the incentive to invest and thus expanding the range of investment costs for
which an IF exists. That is, if two or more firms sell their product under a common

brand name, an IF may exist even when it does not exist if firms stand alone.

3 Collective Branding

We define a brand as two or more firms which market their products under a common

brand name, while retaining full autonomy with respect to all business decisions and

9



retaining their own profits. In particular, members of the brand decide individually
whether or not to invest in quality. We denote by m the brand size (the number of firms
which are members of the brand).

We are not committed to any specific process of brand formation but a convenient
way to think of brand formation is that firms mutually agree to share a brand name,
much as members of a cooperative mutually agree about its membership. We do assume
that firms discern each other’s type - i.e., can discern if a firm is type H or L. Accordingly,
we define a pure H -brand as a brand all of whose members are type H. Similarly a pure
L—brand is a brand all of whose members are type L. As is explained below, our focus
is on pure brands.

Consumers evaluate a firm’s quality on the basis of their experience with the brand
label which it carries and not only on the basis of its own past performance. That is, we
assume that a consumer who observes the qualities of j units from the same brand label,
whether from the same firm or from different firms, forms her belief about the expected
quality of any firm associated with that brand on the basis of all j observations.

Specifically, suppose that all brands are pure and of size m, that consumers believe
that all members of H brands invest and the proportion of H brands (out of the total
number of brands of both types) is f. Then a consumer who observes that & members
of a brand produced high quality at the first period and m — k& produced low quality,
believes that the brand is type H with the probability

g'A—gm*f
gF(L—g)mFf U1 = b)) k(1 - f)

Thus the second period price of this brand, denoted p}”, is,

Pr(H | k,m) = (4)

py = gPr(H |k,m)+0Pr(L|k,m)=gPr(H |k ,m)+0b(l—Pr(H |k m))
= b+ (g—0b)Pr(H | k,m). (5)
Collective branding provides consumers with more information about individual brand

members’ expected quality than if those firms stood alone (i.e., owned distinct individual

brand names) because instead of getting only one observation of quality per firm, a

10



consumer now effectively gets m > 1 observations per brand. Therefore the reputation
of the brand affects the profit of its members more than their stand alone reputation
would. Specifically, as is established by Lemma 1 below, if all members of a pure H
brand invest, consumers are willing, on average, to pay each brand member a higher
price than if it invested as a stand-alone firm. Formally, let R™ be the expected second
period revenues of a member of a pure H—brand of size m when every member invests
and consumers believe that each member of such a brand invests. Let R™, be the same
for a member which alone does not invest (but all other members do invest). And let
Pr(k | H,m) be the probability that a pure H brand of size m produces k high quality

goods when all the firms invest. Then:

m

R™ =7 Pr(k|H m)pj (6)
k=0
and
m—1 m—1
R™ =(1-10) Pr(k|H,m—l)p?+bZPr(k|H,m—l)p’,glﬂ.
k=0 k=0

Lemma 1 (reputation effect): R™ and R™, are increasing in m for m > 1

Proof: In the appendix
Thus, in the case of a pure H— brand, provided all members invest and consumers believe
that each member invests, the larger the brand, the more profitable it is. In the case
of a pure L—brand the reverse is true; the greater the number of outcomes consumers
observe, the more likely they are to conclude that the brand is of type L, and the less
they are willing to pay for it. And yet, as we show below, in equilibrium, L firms form
L-brands to conceal their type.

Even in the case of a H— brand, however, brand membership may also have a
countervailing effect by motivating firms to free ride on other members’ investment.
The effect of collective branding on investment thus depends on the interaction of these
opposing effects. Branding increases incentives to invest and leads to higher quality if

the reputation effect dominates but can lead to lower quality if the free riding effect
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dominates. We wish to determine the conditions under which brands have a greater
incentive to invest in quality than stand alone firms, and the effect of the brand size on
these incentives.

We focus on equilibria in which all brands are pure. That is because this configura-
tion provides H firms with the greatest incentive to invest because the expected number
of high quality units, and therefore the price the brand commands, is greater if all mem-
bers are type H than if one or more members are type L (see equations (4) and (5)).
Hence, collective branding has the greatest potential to lead to higher quality if brands
are pure. Moreover, for the same reason, it is natural to expect that H firms would only
admit other H firms into their ranks. Also, we consider symmetric equilibria, in which
all brands are of the same size. Henceforth, the terms 'H—brand’ and ’L—brand’ refer
to pure brands.

In analogy to the stand alone setting, we define a Brand IE (BIE) as an equilibrium
in which all brands are pure, are the same size, and each member of every H— brand
invests. In a BIFE it must be individually optimal for each member of an H—brand to
invest and it must be more profitable for a firm to be a member of the brand (and invest)
than to stand alone. The revenue of a stand alone H firm is max{R_;, R — e}.Thus in
a BIE:

R™ —e > maz{R™,R_1, R — e}.

By Lemma 1, for m > 1, R"™ > R and therefore the preceding inequality is equivalent
to:
R™ —e > maz{R™,R_1}. (7)

Recall that at the second period consumers observe the first period realized quality
of each firm. Thus, under collective branding, by counting the number of observations
per brand consumers can deduce the brand size. Hence, in a BIF, it must be the case
that consumers cannot perfectly infer the brand type (whether H or L) by brand size
alone; otherwise H firms would have no incentive to invest.

Our primary aim is to determine circumstances under which a BIE exists when

12



stand alone firms would not invest; that is, to determine when a BIFE exists for e > e;.
We shall consider two different regimes. In the first, called ’perfect monitoring’,
an H brand is able to monitor individual members’ investment and prevent firms which
do not invest from using the brand label. In that case, free riding is not an option and
so incentives to invest are driven only by the reputation effect. In the second case, ‘no

monitoring’, the brand is unable to monitor its members’ investments.

3.1 Perfect Monitoring

Consider first the ’perfect monitoring’ regime. In that case, a member of an H brand

must invest. Thus, for a brand of size m, condition (7) boils down to:
R"™"—e> R_;4.
Let e,, solve the preceding inequality with equality; that is:
em =R"™— R_;. (8)

Thus a necessary condition for the existence of a BIE in which all brands are of size
m is that e < e,,. The following proposition states that the larger the brand size, the

greater the value of e for which a BIE exists.

Proposition 1 (i) e, is strictly increasing in m for m > 1.

(ii) For allm > 1, a BIE exists for e; < e < e,,.8

Proof: (i) By Lemma 1, R™ is increasing in m. Since R_; is independent of
m, e, = R™ — R_; is increasing in m. In particular, for any m > 1, e,, > e;.

(77) For each m > 1 we construct a BIE for e, e; < e < e,,,. Suppose that Ny < N,
(recall that Ny and Ny are the number of H and L firms respectively) ? Let s be the

largest integer < % and r the largest integer < %

8We restrict attention to e > e; since for e < ey even stand alone firms invest.

91f Ny > Ny, then the proof holds for m < Ny,.

13



Let there be s pure H—brands, and r pure L—brands, each of size m. Let the
remaining Ny —ms H—firms and the remaining Ny, —mr L -firms stand alone. Suppose
that the H—brands invest and the stand alone H—firms do not invest and let consumers’
beliefs be that H- brands of size m invest, that stand alone H firms do not invest, and
that any brand of size # m is an L brand. We now show that, given these beliefs, it is
optimal for each member of an H brand to invest and for stand alone H—firms not to
invest. An H firm’s profit as a member of an H- brand is R™ — e while if it stands alone
its profit is R_;. Since,

R"—e—R_1=e¢,—e¢€

it’s optimal for an H -firm to be a brand member and invest if and only if e < e,,.
Next consider L firms. As a member of the L brand, an L firm’s profit is greater
than b. 19 Given that the H -brands are of size m, any stand alone firm (or member
of brand of size # m) is identified by consumers as either an L -firm or a stand alone
H—firm that does not invest and hence cannot charge a price higher than b. Thus an L
-firm’s profit as a stand alone firm is less than its profit as a L—brand member. Hence,
L firms are also optimizing''. Hence, the preceding is a BIE for e; < e < ¢,,. That

completes the proof of the proposition.

Thus corresponding to any brand size, a BIE exists for e > e;. Moreover, the larger the
brand size, the wider the range of investment costs which are compatible with investment
and the greater the profit of each brand member. In particular, the highest range of

investment costs compatible with investment in quality and the highest profit per member

"By (5)
ppt=b+ (g —b)Pr(H | k,m) > b.

' Note that if the stand alone L—firms were to form a separate brand, since its size would be smaller
than m, it would be perceived as type L and hence its members’ profit would not increase. By the same
token, if any of those firms was admitted into one of the L - brands, its size would be greater than
m, hence would be perceived as an L— brand, decreasing existing members’ profits. The same applies
to stand alone H— brands. However, if the sum of stand alone H and L firms > m, there exists an
alternative equilibrium in which these firms form a ’hybrid’ brand of size m, in addition to the pure H
and L brands.

14



corresponds to the BIF in which all the H -firms form a single H -brand.

This is very intuitive. Under perfect monitoring there is no opportunity to free
ride so only the reputation effect is operative. But that effect increases with brand size
because the larger the brand, the more observations consumers receive about the brand’s
type. Therefore, given that the brand is type H and that all members invest, the larger
the brand the more positive signals consumers receive on average and therefore the higher
the price they are willing to pay for that brand label.

Although there are multiple equilibria, the equilibrium in which all H firms are in
the same brand (of size Ny) seems more stable than the others because it maximizes the
profit of individual H firms. Thus if there is more than one H brand, one might expect
the brands to merge into a larger brand to increase the profit of both brands’ members.
As we show in the next subsection, this is no longer true if the brand cannot monitor its

members.

3.2 No Monitoring

The more realistic and interesting case is the one in which the brand is unable to perfectly
enforce investment by individual members. Therefore, we now consider the other extreme
case, in which each brand member decides on its own whether or not to invest and that
decision is undetectable by other brand members.

By Lemma 1, R™ and R™, are increasing in m, which implies that R™ > R and

R™ > R_y; Thus, condition (7) becomes:

R™ —e>R™
or

e<R"™—R™

Define ¢,, = R™ — R™,; €, is the analog, for the no monitoring regime, of e,, for
the perfect monitoring regime, and represents the highest value of the investment cost
for which a BIF in which brands are of size m can exist under the no monitoring regime

€, > 0 exists for any m because it is easy to see that R™ > R™).
Yy Y 1

15



For any e < ¢,, a BIE in which all pure brands are of size m can be constructed
in exactly the same way that it was constructed for the perfect monitoring regime in
the proof of Proposition 1. Our concern is to determine when ¢, > e;. In the perfect
monitoring regime it was seen that e, is increasing and therefore the larger the brand
size, the greater the range of investment costs corresponding to which a BIFE exists.
Because of free riding, this is no longer the case in the no monitoring regime, as is

established by the following proposition (proved in the appendix).

Proposition 2 Under the no monitoring regime: (i) if g = 1, €, is increasing in m for

m > 1. (i) If g <1 and m is sufficiently large, then €,, < e .

m

The key to understanding this Proposition is that R™ — R™, reflects the adverse
effect of a single low quality observation on the brand’s reputation. Consider first the
case g = 1; that is, if an H firm invests, it produces high quality with certainty. In
that case, if the brand produces even a single low quality unit, consumers will believe
that the brand is type L (with probability 1) regardless of how many high quality units
it produces and be unwilling to pay it more than b. Therefore there is no free riding,
regardless of how large the brand is. On the other hand, if all members invest, the
consumers’ posterior probability that the brand is type H, and hence the price they are
willing to pay, increases with brand size, just as under perfect monitoring. Thus when
g = 1, an individual brand member’s loss from not investing, and hence its incentive to
invest, increases with m.

By contrast, if ¢ < 1, even when all brand members invest, some of the brand’s
units are low quality with positive probability, and this probability rises with the brand
size. Therefore, when g < 1, the negative effect of another low quality observation
declines with the brand’s size and therefore the free riding effect eventually dominates
the reputation effect if the brand is sufficiently large. Thus, if g < 1, for sufficiently large
m, collective branding leads to lower quality than stand alone firms.

The preceding implies that without monitoring, if ¢ < 1,branding does not neces-

sarily enable more investment than stand alone firms. The following proposition (proved
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in the appendix) characterizes the conditions under which, nevertheless, €,, > e; if m is
not too large. In particular, e,, > e; if the difference between the expected quality of a
firm which invests and one which doesn’t is sufficiently large and/or if the proportion of

H firms in the firm population is sufficiently small.

Proposition 3 (i) Given b, there is g* < 1 such that if 1 > g > g*, then there is m' > 1
such that e, > e;.
(i1) Given b and g, there is n* > 0 such that if 0 < n < n* then there is m’ > 1

such that €, > e;.

In words, if g is relatively large or n is relatively small, there is a brand size for which
each member has a greater incentive to invest than a stand alone firm.

The intuition for part (i) of the proposition is that even if g < 1, but still close
to 1, a low quality observation is expected with low probability if the brand is not too
large. Therefore, a low quality observation still has a large effect on consumers’ posterior
if the brand is relatively small, which discourages free riding. By contrast, if g is small,
consumers expect a low quality unit with relatively high probability even if the brand
is small, hence the marginal negative effect of free riding on consumers’ posterior, and
consequently the incentive to invest, is small.

The intuition behind part (ii) is that the smaller the proportion of H firms, the
smaller is the proportion of H brands (cf proof of Proposition 1), hence the smaller
is the prior probability that a brand is type H, and hence the greater the impact of
each quality realization on the posterior probability that a brand is H. Put differently,
when the proportion of H brands is small, a greater number of successes is required to
convince consumers that the brand is indeed H and hence the greater the impact of each
high quality realization on the brands’s price. Hence the smaller is n, the greater the
expected damage to the brand’s reputation from unilateral failure to invest and thus the
smaller the incentive to free ride. Therefore for sufficiently small n the reputation effect

of branding dominates the free riding effect.
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Figure 1:

The proposition is illustrated in the figure, where R™ and R™, are sketched for
the parameters b = 0.2, g = 0.95 and f = 0.2. For these parameters, e; = 0.015, which
in the figure is represented by the vertical distance between R and R_;, at m = 1. For
m = 2,3,4,5 and 6, €,, > e; (where ¢,, is represented by the distance between R™ and
R™). Thus, for example if e = 0.02, a stand alone firm would not invest but all H—
brands invest if 2 < m < 5 and do not invest if m > 6. Note that in this case the brand
size which maximizes H- brand’s profits is m = 5. That is because as long as the brand
size is small enough to deter free riding, the brand member’s profit increases with the

brand size.

4 The Optimal Brand Size

What is the 'optimal’ brand size? For a given value of the investment cost, say eq, all

values of m for which e,, > ey are equally efficient in the sense that each of these brand
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sizes lead to the efficient outcome of investment by H firms. Thus in the example sketched
in Figure 1, if e = 0.015, brands of size 2, 3,4 and 5 are equally efficient. The same is
not true with respect to firms’ profits, however. By lemma 1, for a given value of e, the
larger the brand size, the more information consumers have and therefore the higher the
price they are willing to pay to an H brand, on average. Therefore, given ¢g, the brand
size which maximizes firms’ profits!? is the largest m satisfying the requirement that
€m > €g. Thus in our example, the brand size which maximizes firms’ expected profit is
m = d.

An alternative notion is that the socially optimal brand size is the one under which
the efficient outcome is realized in the widest range of circumstances; that is, that the
larger is €,,, the better. Proposition 1 implies that in this sense there is indeed a socially
optimal brand size which maximizes €,,. In the example, the brand size which is optimal
in this sense is 3 where é3 = 0.055.

The preceding is subject to the caveat that we have assumed away any effects of
branding on pricing by considering a model with unit demand and monopoly power.
In a more general setting, brand size may also affect welfare adversely by facilitating
collusion. In that case the socially optimal brand size would have to balance the positive

effect of branding on reputation building against its negative effect on prices.

5 Concluding Remarks

Collective Brands and State Trading Enterprises are often perceived as a means of fos-
tering collusion and therefore as an obstacle to efficient markets. On these grounds,
they have been targeted by free market advocates in recent WTO rounds. Here we take
a contrasting view, arguing that by affecting reputational incentives, these institutions
can increase efficiency and welfare by enabling higher product quality than would be

attainable in their absence.

12The reverse is true for L firms - the larger the brand size and the more information consumers have,
the lower their profit. Nevertheless in equilibrium, these firms must form brands of the same size as H
firms to keep from being detected as L firms on the basis of brand size alone.
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In our model, collective branding can lead to greater investment, and higher quality,
in two senses. First, the institution of collective branding enables investment in quality
under conditions when stand alone firms would not invest - specifically when e; < e <
em. Second, while we have assumed that all firms are able to form brands, in reality
institutional, financial and other exogenous factors may prevent some firms from forming
brands. For example, in the case of regional brands (Jaffa oranges, Champagne wines,
Washington apples and so on) a geographical region may be too small to support the
critical number of firms required to support investment. In such cases, only firms which
succeed in forming brands invest and command commensurately high prices while firms
which are prevented from forming or joining brands stand alone and don’t invest.

Because the equilibrium we derive is pooled - both L and H firms form brands
- branding per se is not a signal of quality in our model. Rather, all brand members
command higher prices than stand alone firms and high quality H brands, by investing,
acquire a good reputation and command higher prices than L brands, which fail to
acquire such a reputation.

It would nevertheless be interesting to formulate a model which has a separating
equilibrium, in which only H firms form brands and L firms don’t. Recall that in
our model such an equilibrium doesn’t exist because consumers observe the first period
records of all firms, and can therefore tell which firms are brand members and which
stand alone. Thus the key to achieving a separating equilibrium would be to formulate
the model so that consumers cannot perfectly tell if a firm is a brand member. For
example, suppose that at the second period a consumer observes a random number of
observations of the first period quality of the firm from which it buys as well as a random
number of observations of some other firms. Then a consumer who buys from a firm
about whose label she has only one observation, she cannot tell for sure if that firm is
stand alone or a brand member.

There are interesting parallels between our characterization of collective brands as

vehicles of reputation formation and franchisees of chain stores and restaurants. Like a
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member of a collective brand, a franchisee is affected by and affects the reputation of
the entire chain. Therefore it may be motivated to free ride on the chain’s reputation
and for this reason is closely regulated by chain ownership. Indeed, Jin and Leslie (2008)
present evidence, that chain-affiliation is indeed a source of reputational incentives which
may drive chain restaurants to have better hygiene than independent restaurants. They
also find that franchisees invest less in hygiene than company owned restaurants of the
same chain, which they interpret as evidence of free riding by franchisees on the chain
reputation.

In contrast to franchises, the collective brand has no centralized ownership or
control and each member is an autonomous firm. What we have shown is that despite
incentives for free riding, collective branding can create greater reputational incentives
than is possible with stand alone firms, even in the absence of a centralized ownership

and even in the complete absence of any regulation or monitoring.
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6 Appendix

The following lemma presents a useful decomposition of R™ for the analysis below.

Lemma 2 (i)
m—1
R™=> "Pr(h| H,m—1) [gpiy, + (1 — g)p}] 9)
h=0
(i) )
R™ = Z Pr(h | H,m — 1) [prll + (1 - b)phm]
h=0

Proof of (¢): Let us divide the m members into two separate groups, the first of
which includes m — 1 members and the second includes the remaining member. Suppose
that the first group produces h, 0 < h < m — 1 high quality and m — 1 — h low quality
units. Since the mth firm is also investing, its success probability is g and therefore the

expected revenue of each brand member is,

R™ = gppty + (1 = g)py"-

Since the probability that the first group produces h high quality units is Pr(h | H,m—1),

m—1

R™ =Y "Pr(h| Hm—1) [gppy + (1= g)py] -

h=0

which completes the proof of (1)
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Proof of (é2): Let us divide the m members into two separate groups, the first
of which includes m — 1 members which invest and the second of which includes the
remaining single member which doesn’t invest. Suppose that the first group produces h
high quality and m — 1 — h low quality units. Since the mth firm does not invest, its

success probability is b and therefore the expected revenue of each brand member is,
R™ = bpy'yy + (1= b)py.

Since the probability that the first group produces h high quality units is Pr(h | H,m—1),

m—1

R™ = "Pr(h| Hom—1) [bpy'yy + (1= b)py] -
h=0

which completes the proof of (7).

Substituting directly from the lemma, we have-

m—1

R™—R™ = (g—b) Y Pr(h| Hm—1) [pj’y — py] (10)
h=0

which is always positive.

6.1 Proof of Lemma 1

Substituting (9) for R™, (6) for R™~!, and (5) for pi" and rearranging:

R™ — Rmfl
m—1 m—1
- Pr(h | H,m —1) [gppy + (1= g)pi'] = Y Pr(h | Hym — 1)pp!
h=0 h=0
m—1

_ Pr(h | Hym —1) [gpiy + (L= g)pi — pp ']

= (g—b)iPr(h|H,m—l){gPr(H|h+1,m)+(1—g)Pr(H\h,m)—Pr(H|h,m—1)}.
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Using equation (4)

Rm - Rm—l
m—1 h+1 m—h—1
B g (1—g) f
= (g—0) ; Pr(h| Hym —1) {gghﬂ(l — )bl ph (T — pymho1(1 — f)
g"A—gm"f
T b )
B g —g)m " }
e e AU TN

h
Define X" = % <9> (3=bym=h=1 Then,

g 1-g
Rm_Rm—l
m—1 1 1
:(g—b)ZPr(h|H,m—1)< 4 g _ >

14+ 2Xh 14 4=22Xh 14 X"

>
I
=)

3
L

= (9-0)

(]

Pr(h | Hym—1)-
0

g (1+1—**’X’l> (1+X")+(1-g) <1+§Xh) (1+X") - <1+§Xh) <1+}%§X’l)

_ 3
I

Q

(1 + §Xh> (1 + ﬁXh) (1+X")
Define N as

Nh

g <1+ %X’l) (1+X")+(1-yg) <1+ gxh) (1+Xx7)

- (1+9Xh) (1+1;bxh).
g 1—g

Since (g — b) Pr(h | H,m — 1) > 0 and

(1 + 9)@) (1 + 1—_bxh) (1+Xx") >0,
g 1

-9
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R™ > R™1 > (if N* > 0 for all h. Manipulating N”,

Nt = g(1+ h—l—l—_th2>+(1—g) (1+g—+bxh+éxh2>
l-g g g
1+b+g—2ng +b(1—b)Xh2)
9(1—g)
= ¢ [2- —b+ 1—b)X’1} (1—9)%(g+b+0X")
— [b+g—2bg +b(1 — b)X"]
= F2-g-b)+(1-9)%g+b) — (b+g— 2byg)
+[2(1—=b)+(1—g)’b—b1—b)] X"
X
9(1—g)
(P2—g—b+g+b—2)+g(1—2b—1+2b)+b—
+(g* — bg® + b —2gb+ ¢*b — b+ b*) X"]
_ X (g—b)?2>0 (11)
T '

Thus, R™ — R™ ! > 0 for every m > 1 and it follows that R™ is increasing with

m. The proof for R™, is analogous. This completes the proof of Lemma 1.
6.2 Proof of Proposition 2

By Lemma 2, when g = 1,

m—1
R™—R" =(1-b)> Pr(h|Hm—1)(py —pj) >0
h=0

where the last inequality follows immediately from equations (4) and (5). Hence, and
since by Lemma 1 R™, > R_, it follows from equation (7) that firms belonging H brands
invest. Hence, €,, = e,, which by Proposition 1 is increasing with m.That proves part

(7) of the proposition.
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To prove part (ii), substitute equation (4) in equation (10):

3

R™—R"™ = (¢—0*) Pr(h|Hm—1)- (12)
0
g A—gm Tl f
gh+1(1,g)m7h71f+bh+1(I,b)mfhfl (]_,f)
g"(—g)m " f ]
gh(1—g)m=" f4bM(1=b)m =" (1-F)
m—1
= (g0 _Pr(h| Hm—1)Ay
h=0

>
Il

where

h

h m—
1 1 b\™ (1—=b\ ™
Ay = ) — 7 — and q= (—) (1—> .
1+ mcqm +cq g -9

Note that ¢ > 0 and is strictly decreasing with h. Hence, for any given m, there
is at most one value of h, denoted h*, for which ¢ = 1. If h < h*, then ¢ > 1, implying
lim,, o ¢™ = oo and it follows that lim,, .., A} = 0. If h > h*, then ¢ < 1, implying
lim,;, 0o ¢™ = 0 and it follows that lim,, . A}* = 0. If h = h*, then ¢ = 1, in which case
A} is some finite number.

Hence, from equation (12)

lim ———~
m—oo (g —b)?
h*—1 m—1
= lim {Z Pr(h | Hym —1)A; + Pr(h* | Hom — 1)AJL + Z Pr(h | H,m — l)AZL}
h=0

m—0o0
h=h*+1

=0

since lim,, o Pr(h* | H,m — 1) = 0. This completes the proof of part (iii), which

completes the proof of the proposition.

6.3 Proof of Proposition 3

We prove parts (i) and (i7) by showing that (i) and (i7) hold for m’ = 2. That is, we will
show that: (i) Given b, there is g* < 1 such that if g > ¢*, then R? — R?| > ¢; and (ii) :

Given b and g, there is n* > 0 such that if 0 < n < n* then R?> — R%, > e,.
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Substituting m = 2 in equation (10) yields
R*—R* = (g—0b){Pr(0| H,1) [p} —p3] + Pr(1 | H,1) [p3 — p1] } .

Substituting equation (5) and equation (4) yields

R?—R?, G—ﬂ)l g(1—9)f B (1-9)°f }
(g —0)? gl—g)f +b(1=0)(1—=f) Q=g f+1-0b)*1—f)
%ﬂl 9/ B 9(1—9)f ]'
gf+0(1—f) g(l—=g)f +b(1-0b)(1~f)
Defining
,=0 16 _1-F
g’ l—g’ f
we get
RQ—Rzl 1—g 1—g g g

(g—b)?2  1+zsc 1+520+ 1+22¢c 1+ szc
Recalling that e; = R — R_; and substituting (3) for R — R_; it follows that

R2—R2_1—61: 1—g_1—g+ g g 1 N 1
(g — b)? 14+z2s¢c 1+s%2c 1+2%2¢c 1+sz¢c 1+zc 1+sc
Rearranging,
R2 R2 (g=b)%c?
A (1-9)g B
(g —b)? 14 (z+s)c+ zsc?
where

. (2 + s+ zsc) + 2%sc . (2 + s+ zsc) + zs%c
14+ (z458)zc+23s¢2 14 (2+5)sc+ zs3c2
(s — 2)(1+ zsc) [(2s¢)* — (2 + 5 + z5¢)]
14 (2 +5)ze+ 23s¢?] [1 + (2 + 5) sc + zs3¢?]

B =

Note that R? — R?, > e, if and only if B > 0.

Since the denominator of the preceding expression is positive and z < 1 and s > 1,
then B > 0 if and only if Y = (zs¢)? — (2 + s + zsc) > 0.

Y is quadratic with a single positive root, ¢*, and is positive for all ¢ > ¢*. Since
f is strictly decreasing with c it follows that there exists f* = 1/(1 + ¢*) > 0 such that
if0< f< f*thenY >0and B > 0.
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Define n* such that

TL*NH %
N
H—N
It is easy to see that if n < n*, then
N
Ny + N —1

On the other hand, if Ny and N, both divide by 2 f = n, if N, divide by 2 and Ny does

not, f = % and if Ny divide by 2 and N, does not, f = % In addition,

Ny —1 < Ny - Ny
Ny+N;,—1 Nyp+Np,—1  Ng+N;p—1

Hence, whether Ny and Ny divide by 2, if 0 < n < n* then f < f* and it follows that
Y > 0 and B > 0 which completes the proof of (7).
To prove (i), express Y in terms of g, b and c.as follows:

b1—b\> b 1-b bl—0b
Y=|(- c|] ——— - = c. 13
(91—9) g l—g gl—yg (13)

It is easily seen that as ¢ — 1, Y — oo. Since Y is continuous in g,it follows that there
exists g* < 1 such that Y > 0 for all g > ¢*, which proves (7).
Thus, by (i) and (ii), the proposition is satisfied for m’ = 2 ,which completes the

proof of the proposition.

30



1-01

2-01

3-01

4-01

5-01

6-01

7-01

8-01

9-01

10-01

11-01

Bar-llan University
Department of Economics
WORKING PAPERS

The Optimal Size for a Minority

Hillel Rapoport and Avi Weiss, January 2001.

An Application of a Switching Regimes Regression to the Study of Urban
Structure

Gershon Alperovich and Joseph Deutsch, January 2001.

The Kuznets Curve and the Impact of Various Income Sources on the Link
Between Inequality and Development

Joseph Deutsch and Jacques Silber, February 2001.

International Asset Allocation: A New Perspective

Abraham Lioui and Patrice Poncet, February 2001.

n'TINN A'7'apal ITvma 7Tin

.2001 AxM2o , 2701710 Ay

Multi-Generation Model of Immigrant Earnings: Theory and Application

Gil S. Epstein and Tikva Lecker, February 2001.

Shattered Rails, Ruined Credit: Financial Fragility and Railroad Operations in
the Great Depression

Daniel A. Schiffman, February 2001.

Cooperation and Competition in a Duopoly R&D Market
Damiano Bruno Silipo and Avi Weiss, March 2001.

A Theory of Immigration Amnesties

Gil S. Epstein and Avi Weiss, April 2001.

Dynamic Asset Pricing With Non-Redundant Forwards

Abraham Lioui and Patrice Poncet, May 2001.

Macroeconomic and Labor Market Impact of Russian Immigration in Israel

Sarit Cohen and Chang-Tai Hsieh, May 2001.

Electronic versions of the papers are available at
http://www.biu.ac. 11/soc/ec/wp/working_papers.html



12-01

13-01

14-01

15-01

16-01

17-01

18-01

19-01

1-02

2-02

3-02

4-02

5-02

Network Topology and the Efficiency of Equilibrium
Igal Milchtaich, June 2001.

General Equilibrium Pricing of Trading Strategy Risk
Abraham Lioui and Patrice Poncet, July 2001.

Social Conformity and Child Labor
Shirit Katav-Herz, July 2001.

Determinants of Railroad Capital Structure, 1830-1885
Daniel A. Schiffman, July 2001.

Political-Legal Institutions and the Railroad Financing Mix, 1885-1929
Daniel A. Schiffman, September 2001.

Macroeconomic Instability, Migration, and the Option Value of Education
Eliakim Katz and Hillel Rapoport, October 2001.

Property Rights, Theft, and Efficiency: The Biblical Waiver of Fines in the
Case of Confessed Theft

Eliakim Katz and Jacob Rosenberg, November 2001.

Ethnic Discrimination and the Migration of Skilled Labor

Frédéric Docquier and Hillel Rapoport, December 2001.

Can Vocational Education Improve the Wages of Minorities and
Disadvantaged Groups? The Case of Israel

Shoshana Neuman and Adrian Ziderman, February 2002.

What Can the Price Gap between Branded and Private Label Products Tell
Us about Markups?

Robert Barsky, Mark Bergen, Shantanu Dutta, and Daniel Levy, March 2002.

Holiday Price Rigidity and Cost of Price Adjustment
Daniel Levy, Georg Miiller, Shantanu Dutta, and Mark Bergen, March 2002.

Computation of Completely Mixed Equilibrium Payoffs

Igal Milchtaich, March 2002.

Coordination and Critical Mass in a Network Market — An Experimental
Evaluation

Amir Etziony and Avi Weiss, March 2002.



6-02

7-02

8-02

9-02

10-02

11-02

12-02

13-02

14-02

15-02

16-02

17-02

1-03

2-03

Inviting Competition to Achieve Critical Mass

Amir Etziony and Avi Weiss, April 2002.

Credibility, Pre-Production and Inviting Competition in a Network Market

Amir Etziony and Avi Weiss, April 2002.

Brain Drain and LDCs’ Growth: Winners and Losers

Michel Beine, Fréderic Docquier, and Hillel Rapoport, April 2002.
Heterogeneity in Price Rigidity: Evidence from a Case Study Using Micro-
Level Data

Daniel Levy, Shantanu Dutta, and Mark Bergen, April 2002.

Price Flexibility in Channels of Distribution: Evidence from Scanner Data

Shantanu Dutta, Mark Bergen, and Daniel Levy, April 2002.

Acquired Cooperation in Finite-Horizon Dynamic Games

Igal Milchtaich and Avi Weiss, April 2002.

Cointegration in Frequency Domain

Daniel Levy, May 2002.

Which Voting Rules Elicit Informative Voting?

Ruth Ben-Yashar and Igal Milchtaich, May 2002.

Fertility, Non-Altruism and Economic Growth: Industrialization in the
Nineteenth Century

Elise S. Brezis, October 2002.

Changes in the Recruitment and Education of the Power Elitesin Twentieth
Century Western Democracies

Elise S. Brezis and Francgois Crouzet, November 2002.

On the Typical Spectral Shape of an Economic Variable

Daniel Levy and Hashem Dezhbakhsh, December 2002.

International Evidence on Output Fluctuation and Shock Persistence

Daniel Levy and Hashem Dezhbakhsh, December 2002.

Topological Conditions for Uniqueness of Equilibrium in Networks

Igal Milchtaich, March 2003.

Is the Feldstein-Horioka Puzzle Really a Puzzle?

Daniel Levy, June 2003.



3-03

4-03

5-03

6-03

7-03

8-03

9-03

1-04

2-04

3-04

4-04

5-04

Growth and Convergence across the US: Evidence from County-Level Data

Matthew Higgins, Daniel Levy, and Andrew Young, June 2003.

Economic Growth and Endogenous Intergenerational Altruism

Hillel Rapoport and Jean-Pierre Vidal, June 2003.

Remittances and Inequality: A Dynamic Migration Model

Frédéric Docquier and Hillel Rapoport, June 2003.

Sigma Convergence Versus Beta Convergence: Evidence from U.S. County-
Level Data

Andrew T. Young, Matthew J. Higgins, and Daniel Levy, September 2003.
Managerial and Customer Costs of Price Adjustment: Direct Evidence from
Industrial Markets

Mark J. Zbaracki, Mark Ritson, Daniel Levy, Shantanu Dutta, and Mark Bergen,
September 2003.

First and Second Best Voting Rules in Committees

Ruth Ben-Yashar and Igal Milchtaich, October 2003.

Shattering the Myth of Costless Price Changes: Emerging Perspectives on
Dynamic Pricing

Mark Bergen, Shantanu Dutta, Daniel Levy, Mark Ritson, and Mark J. Zbaracki,
November 2003.

Heterogeneity in Convergence Rates and Income Determination across U.S.
States: Evidence from County-Level Data

Andrew T. Young, Matthew J. Higgins, and Daniel Levy, January 2004.

“The Real Thing:” Nominal Price Rigidity of the Nickel Coke, 1886-1959
Daniel Levy and Andrew T. Young, February 2004.

Network Effects and the Dynamics of Migration and Inequality: Theory and
Evidence from Mexico

David Mckenzie and Hillel Rapoport, March 2004.

Migration Selectivity and the Evolution of Spatial Inequality

Ravi Kanbur and Hillel Rapoport, March 2004.

Many Types of Human Capital and Many Roles in U.S. Growth: Evidence
from County-Level Educational Attainment Data

Andrew T. Young, Daniel Levy and Matthew J. Higgins, March 2004.



6-04

7-04

8-04

1-05

2-05

3-05

4-05

5-05

6-05

1-06

2-06

3-06

When Little Things Mean a Lot: On the Inefficiency of Item Pricing Laws
Mark Bergen, Daniel Levy, Sourav Ray, Paul H. Rubin and Benjamin Zeliger,
May 2004.

Comparative Statics of Altruism and Spite

Igal Milchtaich, June 2004.

Asymmetric Price Adjustment in the Small: An Implication of Rational
Inattention

Daniel Levy, Haipeng (Allan) Chen, Sourav Ray and Mark Bergen, July 2004.

Private Label Price Rigidity during Holiday Periods
Georg Muiller, Mark Bergen, Shantanu Dutta and Daniel Levy, March 2005.

Asymmetric Wholesale Pricing: Theory and Evidence

Sourav Ray, Haipeng (Allan) Chen, Mark Bergen and Daniel Levy,

March 2005.

Beyond the Cost of Price Adjustment: Investments in Pricing Capital

Mark Zbaracki, Mark Bergen, Shantanu Dutta, Daniel Levy and Mark Ritson,
May 2005.

Explicit Evidence on an Implicit Contract

Andrew T. Young and Daniel Levy, June 2005.

Popular Perceptions and Political Economy in the Contrived World of Harry
Potter

Avichai Snir and Daniel Levy, September 2005.

Growth and Convergence across the US: Evidence from County-Level Data
(revised version)

Matthew J. Higgins, Daniel Levy, and Andrew T. Young , September 2005.
Sigma Convergence Versus Beta Convergence: Evidence from U.S. County-
Level Data (revised version)

Andrew T. Young, Matthew J. Higgins, and Daniel Levy, June 2006.

Price Rigidity and Flexibility: Recent Theoretical Developments

Daniel Levy, September 2006.

The Anatomy of a Price Cut: Discovering Organizational Sources of the Costs
of Price Adjustment

Mark J. Zbaracki, Mark Bergen, and Daniel Levy, September 2006.



4-06 Holiday Non-Price Rigidity and Cost of Adjustment
Georg Miiller, Mark Bergen, Shantanu Dutta, and Daniel Levy.
September 2006.
2008-01 Weighted Congestion Games With Separable Preferences
Igal Milchtaich, October 2008.
2008-02 Federal, State, and Local Governments: Evaluating their Separate
Roles in US Growth
Andrew T. Young, Daniel Levy, and Matthew J. Higgins, December 2008.

2008-03 Political Profit and the Invention of Modern Currency
Dror Goldberg, December 2008.

2008-04 Static Stability in Games
Igal Milchtaich, December 2008.

2008-05 Comparative Statics of Altruism and Spite
Igal Milchtaich, December 2008.

2008-06 Abortion and Human Capital Accumulation: A Contribution to the
Understanding of the Gender Gap in Education
Leonid V. Azarnert, December 2008.

2008-07 Involuntary Integration in Public Education, Fertility and Human
Capital
Leonid V. Azarnert, December 2008.

2009-01 Inter-Ethnic Redistribution and Human Capital Investments
Leonid V. Azarnert, January 2009.

2009-02 Group Specific Public Goods, Orchestration of Interest Groups and
Free Riding
Gil S. Epstein and Yosef Mealem, January 2009.

2009-03 Holiday Price Rigidity and Cost of Price Adjustment

Daniel Levy, Haipeng Chen, Georg Miiller, Shantanu Dutta, and Mark Bergen,
February 2009.

2009-04 Legal Tender
Dror Goldberg, April 2009.

2009-05 The Tax-Foundation Theory of Fiat Money
Dror Goldberg, April 2009.



2009-06 The Inventions and Diffusion of Hyperinflatable Currency
Dror Goldberg, April 2009.

2009-07 The Rise and Fall of America’s First Bank
Dror Goldberg, April 2009.

2009-08 Judicial Independence and the Validity of Controverted Elections
Raphaél Franck, April 2009.

2009-09 A General Index of Inherent Risk
Adi Schnytzer and Sara Westreich, April 2009.

2009-10 Measuring the Extent of Inside Trading in Horse Betting Markets
Adi Schnytzer, Martien Lamers and Vasiliki Makropoulou, April 2009.
2009-11 The Impact of Insider Trading on Forecasting in a Bookmakers' Horse
Betting Market
Adi Schnytzer, Martien Lamers and Vasiliki Makropoulou, April 2009.

2009-12 Foreign Aid, Fertility and Population Growth: Evidence from Africa
Leonid V. Azarnert, April 2009.

2009-13 A Reevaluation of the Role of Family in Immigrants’ Labor Market
Activity: Evidence from a Comparison of Single and Married Immigrants
Sarit Cohen-Goldner, Chemi Gotlibovski and Nava Kahana, May 2009.

2009-14 The Efficient and Fair Approval of “Multiple-Cost-Single-Benefit”
Projects Under Unilateral Information
Nava Kahanaa, Yosef Mealem and Shmuel Nitzan, May 2009.

2009-15 Apreés nous le Déluge: Fertility and the Intensity of Struggle against
Immigration

Leonid V. Azarnert, June 2009.

2009-16 Is Specialization Desirable in Committee Decision Making?

Ruth Ben-Yashar, Winston T.H. Koh and Shmuel Nitzan, June 2009.

2009-17 Framing-Based Choice: A Model of Decision-Making Under Risk
Kobi Kriesler and Shmuel Nitzan, June 2009.

2009-18 Demystifying the ‘Metric Approach to Social Compromise with the
Unanimity Criterion’

Shmuel Nitzan, June 2009.



2009-19 On the Robustness of Brain Gain Estimates

Michel Beine, Frédéric Docquier and Hillel Rapoport, July 2009.

2009-20 Wage Mobility in Israel: The Effect of Sectoral Concentration
Ana Rute Cardoso, Shoshana Neuman and Adrian Ziderman, July 2009.
2009-21 Intermittent Employment: Work Histories of Israeli Men and
Women, 1983-1995
Shoshana Neuman and Adrian Ziderman, July 2009.
2009-22 National Aggregates and Individual Disaffiliation: An International
Study

Pablo Brafias-Garza, Teresa Garcia-Mufioz and Shoshana Neuman, July 2009.

2009-23 The Big Carrot: High-Stakes Incentives Revisited

Pablo Brafias-Garza, Teresa Garcia-Muioz and Shoshana Neuman, July 2009.

2009-24 The Why, When and How of Immigration Amnesties
Gil S. Epstein and Avi Weiss, September 2009.
2009-25 Documenting the Brain Drain of «la Creme de la Creme»: Three

Case-Studies on International Migration at the Upper Tail of the Education
Distribution

Frédéric Docquier and Hillel Rapoport, October 2009.

2009-26 Remittances and the Brain Drain Revisited: The Microdata Show
That More Educated Migrants Remit More
Albert Bollard, David McKenzie, Melanie Morten and Hillel Rapoport, October
20009.

2009-27 Implementability of Correlated and Communication Equilibrium
Outcomes in Incomplete Information Games
Igal Milchtaich, November 2009.

2010-01 The Ultimatum Game and Expected Utility Maximization — In View of
Attachment Theory
Shaul Almakias and Avi Weiss, January 2010.

2010-02 A Model of Fault Allocation in Contract Law — Moving From Dividing
Liability to Dividing Costs
Osnat Jacobi and Avi Weiss, January 2010.



2010-03 Coordination and Critical Mass in a Network Market: An
Experimental Investigation

Bradley J. Ruffle, Avi Weiss and Amir Etziony, February 2010.

2010-04 Immigration, fertility and human capital: A model of economic
decline of the West
Leonid V. Azarnert, April 2010.

2010-05 Is Skilled Immigration Always Good for Growth in the Receiving
Economy?
Leonid V. Azarnert, April 2010.

2010-06 The Effect of Limited Search Ability on the Quality of Competitive
Rent-Seeking Clubs
Shmuel Nitzan and Kobi Kriesler, April 2010.

2010-07 Condorcet vs. Borda in Light of a Dual Majoritarian Approach
Eyal Baharad and Shmuel Nitzan, April 2010.

2010-08 Prize Sharing in Collective Contests
Shmuel Nitzan and Kaoru Ueda, April 2010.

2010-09 Network Topology and Equilibrium Existence in Weighted Network
Congestion Games
Igal Milchtaich, May 2010.

2010-10 The Evolution of Secularization: Cultural Transmission, Religion and
Fertility Theory, Simulations and Evidence
Ronen Bar-El, Teresa Garcia-Mufnoz, Shoshana Neuman and Yossef Tobol,
June 2010.

2010-11 The Economics of Collective Brands

Arthur Fishman, Israel Finkelstein, Avi Simhon and Nira Yacouel, July 2010.



