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the consumer. In this model they might include brand value and taste of beer.

�jt captures these unobservables. It is most likely that �jt will be correlated

with prices, since producers will take these unobservable product characteris-

tics into consideration for their pricing decision. To correct for this endogeneity

problem, a set of appropriate instruments needs to be de�ned. That is, a set of

variables that are correlated with prices but largely independent of the unob-

servable term. It is possible to facilitate the search for an instrumental variable

by adding brand dummies into equation 4.1. This splits the unobservable term

into a brand speci�c �xed e¤ect (�j) and a market speci�c deviation of unobserv-

able components from brand speci�c means (��jt) and hence �jt = �j +��jt.

It is now easier to �nd an instrumental variable, because the instrument only

needs to capture the correlation between prices and market speci�c deviations

rather than having to cover the brand speci�c correlation also. For the rest of

section 4, �jt will be used as notation for the unobserved product quality rather

than �j+��jt for simplicity. The inclusion of brand dummies does pose further

computational problems, which will be addressed at the end of section 6.

The random coe¢ cient model includes consumer heterogeneity in the coef-

�cients alpha and beta. This heterogeneity enters via demographic variables,

which will be split into observed (Di) and unobserved variables (vi). Conse-

quently, �i and �i can be de�ned by the following

 
�i

�i

!
=

 
�

�

!
+�Di +�vi; vi ~ P

�
v (v); Di ~ bP �D(D) (4.2)

where Di is a d� 1 vector of observed demographic variables and vi is a set
of demographics which in�uence the purchasing decision but are not observed.

The application of the model in this paper sees income, age, marital status and

sex used as observed demographic variables. Even though we have no detailed

information on the distribution of these demographics, it is possible to estimate

an empirical distribution by using additional data sources such as the Current

Population Survey (CPS).

The use of actual data to estimate the distribution of observable demograph-

ics reduces the reliance on arbitrary distributional assumptions and therefore

increases the �t of the model. The unobserved demographic variables vi might

include informations that are not obvious for the beer purchasing decision but

might nevertheless in�uence it, such as a consumer�s tolerance of the beer.
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Regarding the distribution of these unobservables, one usually has no infor-

mation as no publicly available survey is likely to cover that much detail of

consumer preferences. Therefore a distributional assumption of vi is required.

In this model it will be assumed to be of a multivariate Normal form. The

(K + 1)� d matrix of coe¢ cients � measures the e¤ect demographic variables
have on the marginal utility for each of the observed product characteristics.

The (K+1)�(K+1) matrix of parameters � captures the e¤ect of unobservable
demographics on taste characteristics.

One can de�ne � = (�1; �2) as a vector containing all the parameters of the

model. Combining equations 4.1 and 4.2 splits the indirect utility into a mean

utility level (�jt) and its individual speci�c deviation (�ijt+ "ijt) and results in

the following equation

uijt = �jt(xjt; pjt; �jt; �1) + �ijt(xjt; pjt; vi; Di; �2) + "ijt (4.3)

�ijt = [�pjt; xjt](�vi +�Di)

�jt = �xjt � �pjt + �jt

�1 consists of the constant coe¢ cients � and � and �2 is a matrix of para-

meters capturing the interaction between demographics and prices and product

characteristics (� and �). Given this utility speci�cation, consumers are as-

sumed to purchase the good that maximizes their indirect utility.

Consumers can only chose a single product that maximizes their utility not

a bundle of products. The choice set of products a consumer can choose from

however does not only include the existing products but also an �outside good�.

This outside good is equivalent to the consumer deciding to purchase no product

at all. The model therefore allows consumers to switch out of the market by

not choosing to purchase any product at all, ensuring that the overall volume

consumed does not stay constant when prices change. To include the outside

good in the choice set of the consumer, it is important to de�ne a utility level for

it. I follow the standard procedure (BLP (1995) and Nevo (2000)) and simply

normalize the mean utility to zero (i.e. �0 = 0).

Since every consumer is de�ned by their individual demographics and prod-

uct speci�c shocks, the set of individual characteristics that will induce the

purchase of product j can be de�ned by the following set
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Ajt(x:t; p:t; �:t; ; �2) = f(Di; vi; "iot; :::; "iJt)juijt � uilt8l = 0; 1; :::; Jg

The set Ajt de�nes the individuals whose characteristics are such that the

utility of purchasing product j in market t is higher than over all other products

in market t. The market share of product j is therefore simply the probability

that observed and unobserved demographics (vi andDi) and the product speci�c

shocks ("ijt) fall into the region Ajt:

Assuming ties occur with zero probability, the probability of consumers pur-

chasing the product is given by integrating over the distributions of these vari-

ables.

sjt =

Z
Ajt

dP �(D; v; ")

=

Z
Ajt

dP �("jD; v)dP �(vjD)d bP �D(D)
=

Z
Ajt

dP �" (")dP
�
v (v)d bP �D(D) (4.4)

The last step is only valid, when assuming that vi and Di are independently

distributed. This integral therefore yields the probability of individuals having

demographic variables such that product j is the product that maximizes their

utility and therefore calculates the market shares. The distributional assump-

tions of the demographic variables and the error term are of crucial importance

to de�ne market shares and elasticities. Two di¤erent adaptations of the Inte-

gral in equation 4:4 and their implications will be described in the following.

4.2.1 Logit model

In the Basic Multinomial Logit model all consumer heterogeneity is assumed to

be included in the error term rather than in the coe¢ cients of product character-

istics and price. This implies that �ijt is equal to zero in equation 4:3. The error

term ("ijt) is assumed to be iid with a Type I extreme value distribution. Be-

cause the demographic variables do not enter equation 4:3 when �ijt is equal to
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zero, the integral in equation 4:4 simply becomes
Z
Ajt

dP"("):Given the assumed

distribution and the resulting cumulative distribution function P"(") = e�e
"

this integral has a full analytic solution of the form6

sjt =
exp(xjt� � �pjt + �jt)

1 +
JX
k=1

exp(xkt� � �pkt + �kt)
(4.5)

The elasticities are obtained by di¤erentiating equation 4:5 with respect to

prices, multiplying by the respective price and dividing by the market share.

This results in the following equations

�jkt =
@sjtpkt
@pktsjt

= f ��pjt(1� sjt) if j = k

�pktskt otherwise
(4.6)

Note that the own price elasticities are determined by a constant term (�),

market shares (sjt) and the price of the product (pjt). Since the market shares

are generally relatively low values, the own price elasticity will be driven by

the price. The functional form assumed for prices in the utility function is

therefore crucial in determining elasticities. As Nevo (2000) points out, if the

log of prices would enter the utility function, the own price elasticities would

be approximately constant. The heavy dependency of the own price elasticity

on an (arbitrary) choice of functional form makes the informative value of the

elasticities questionable. Furthermore, Rasmussen (2007) notes that a low price

implies a lower own price elasticity and therefore a higher price mark-up. There

is however no economic rationale that would support this assumption. On the

contrary, one usually observes higher price mark ups for products with higher

marginal costs (luxury products compared to budget products).

The cross price elasticities resulting from the Logit model are also unrea-

sonable. As can be seen from 4:6, the cross price elasticity of a product, say j,

depends on the constant marginal utility of income �; the price of product k and

the market share of product k and is independent of product j0s market share

or price. The latter means that a price increase in product k will have the same

percentage e¤ect on all other k�1product market shares. A simple example can

illustrate this point very clearly. As the price of Budweiser increases consumers

will switch equally to Heineken and Kingsbury (a non alcoholic beer). This

6See Train (2003) for a derivation
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however is not realistic as the product characteristics of Heineken evidently are

more similar to Budweiser�s than those of Kingsbury.

This problem arises, because the error term (and consumer heterogeneity)

has an iid structure. Consumers will rank the products based on their indi-

vidual speci�c error term ("ijt). This means that if a consumer chooses Bud-

weiser over Heineken and Kingsbury (in that preference order), "i;Budweiser
> "i;Heineken > "i;Kingsbury. However, the Logit model does not correlate

"i;Heineken and "i;Budweiser which means that the "i;Heineken for the average

Budweiser-consumers is the same as for the whole population on average. And

since all " are identically distributed, the Logit model assumes that the propor-

tion of individuals in the population ranking Kingsbury or Heineken as second

best is identical. Hence, consumers will not switch to more similar products,

but will switch to all products equally.

The great advantage of the Logit model is its simplicity and ease of com-

putation, its disadvantages however are too substantial to use it as a reliable

demand model. I will use the Logit model only in a �rst step in this paper to ob-

tain initial parameter estimates, which I can re�ne with the random coe¢ cient

model.

4.2.2 Random coe¢ cient Logit model - The full model

To overcome the problem leading to unrealistic elasticities, the model needs to

allow for correlation between the error term across products. So that consumers

switching to another product when prices increase will most likely switch to-

wards one with a shock that is correlated with their initially preferred product.

The correlation between the utilities of di¤erent products will be determined

by the individual speci�c utility term (�ijt). The correlation will therefore be a

function of demographic information and product characteristics. That is, prod-

ucts with similar characteristics will be correlated and consumers with similar

demographics will have similar product ranking and therefore substitution pat-

terns. As a result, the coe¢ cients of price and product characteristics capture

consumer heterogeneity and each individual will have di¤erent marginal utilities

for product characteristics and price. Coming back to the integral 4.4, it is now

di¢ cult to �nd an analytic solution to this integral. If one is to keep the iid

Type I extreme Value distribution for the error term "ijt, then the individual

market share of product j in market t is de�ned by (Rasmussen, 2007)
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Figure 3
Correlation of �0k(y-axis) and prices (x-axis) for all 64 brands

8.2 Collusion game results

This section describes the results obtained from the simulation of the merger

between G. Heileman and Stroh. All results in this section are based on pricing

rules and pro�t functions derived in section 3. For ease of interpretation I

focus my attention on the results of the six largest brewers. These �rms supply

88% of total supermarket beer consumption in my data set. Furthermore, I

have not listed all individual products in this section to make my results and

the subsequent interpretation more accessible. The e¤ect of the merger on the

prices and payo¤s of the remaining �rms and products can be found in the

appendix.

8.2.1 Presentation of merger simulation results

a. Price dynamics

Table 8 shows the price dynamics under three di¤erent modes of competition

pre and post merger. It lists the price changes for the two most pro�table brands

of each brewer and the average price change across all of its products.
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The �rms are listed in order of size and the �rst column indicates their

average national market share in 1992. All prices are calculated except for the

competitive prices (columns (1) and (4)), which are observed prices. Focusing on

the pre merger case �rst, the results hint at a substantial di¤erence in pricing

strategies among the �rms in the industry. In particular one can observe a

strong relationship between �rm size and price changes: in a collusive setting,

smaller �rms are able to increase their prices by a higher proportionate amount

than large �rms. When defecting however, the smaller �rms reduce their prices

more than do their larger rivals. This results in a higher variation in price cost

margins for smaller �rms (Table 9).

Turning now to the post merger equilibrium prices, one can see that for the

non merging parties the competitive prices remain constant compared to the

pre merger case18 . Post merger competitive prices for the merged entity fall on

average (-2.2%), however prices of the most pro�table brands rise. The post

merger defection prices for the merged �rms increase slightly by 3.35% .

Table 9
Price Cost Margins and price changes

Brewer Pre-merger

PCMpre;NE PCM cll PCMpre;def

Anheuser-Busch 27.6% 38.0% 31.7%

Philip Morris 22.3% 34.2% 25.8%

Adolph Coors 15.8% 30.7% 13.3%

Stroh 18.1% 33.6% 19.8%

G. Heileman 26.2% 37.1% 6.1%

Pabst 18.7% 36.8% 13.2%

b. Changes in static payo¤s

Table 10 summarizes the static payo¤s and the critical discount factors pre

and post merger resulting from the price changes for the 6 largest brewers.

18Note however that they are not identical. The calculated price change from pre to post
merger is marginal (of the order of 0.00001%) and are far inferior to the degree of detail of
the reported results. Davis and Huse (forthcoming) �nd similarly small changes in prices in
their application.
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The pro�t �gures in Table 10 are lower than actual pro�t �gures, due to the

data only covering supermarket purchases in 58 selected cities. They therefore

only constitute a part of the overall beer sales that will generally include on-

premise and Liquor store sales and exports. Pre merger the smaller �rms enjoy

a far higher proportional pro�t increase from competitive to collusive payo¤s

resulting from the higher collusive prices. The percentage increase from collusive

to defection payo¤s are similar across �rms (between 5.7 % and 9.2%).

All payo¤s post merger are identical to those pre merger with the exception of

competitive pro�ts and defection pro�ts for the merged entity. As anticipated

in section 3.4, �post;NEf > �pre;NE for all �rms. Interestingly, the defection

payo¤s of the merged �rms post merger sum up to less than the two individual

defection payo¤s of S and GH pre merger.

c. Di¤erences in critical discount factors pre merger

The resulting pre merger critical discount rates follow logically from the

above interpretations. For the two largest �rms (PM and AB), the gains from

collusion are relatively modest compared to their gains of defection. Conse-

quently, their critical discount factors are higher than for any other �rm (0.38

and 0.27), making the two largest �rms least likely to collude.

S and P are the two �rms that are most likely to collude (0.14 and 0.14),

as their additional gains from defecting are very small compared to the payo¤s

they would receive from collusion.

GH and AC lie in between with discount factors of 0.21 and 0.17 respectively.

Both �rms seem to gain in similar proportions from collusion. However, the

fact that GH drops its prices to very low levels (PCM is only 6%) and thereby

reaching a much greater market share when defecting, makes defection slightly

more interesting for GH than for AC.

Except for GH, it seems that the smaller �rms will be more likely to collude

than the larger �rms. The main reason is that the smaller �rms can raise their

prices more easily in a collusive agreement without losing too much of their

demand. When it comes to defecting however, the smaller �rms need to drop

their prices drastically to reach more consumers and make defection worthwhile.

This makes their collusive payo¤s more appealing than their defection payo¤s.

This is a rather striking result and clearly very di¤erent from the homogeneous

product case, where the smaller �rms have less incentive to collude, as they

could potentially capture the whole market (Tirole, 1988).
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d. Changes in critical discount factors resulting from merger

The last column of table 10 shows the critical discount factors post merger.

The critical discount factors for the non merging parties are marginally higher

post merger, implying a lower likelihood of collusion. The reason is that the

�punishment�, in form of reversion to the competitive pro�ts, after defection has

been detected is slightly less severe than pre merger. The small change in �

suggests that the merger has almost no e¤ect on the likelihood of collusion of

the non merging parties, as their true discount factor would have to be between

�pre and �post to change the competitive strategy of a �rm.

For the merging �rms, the e¤ect is rather di¤erent. The critical discount

rate post merger falls quite considerably to 0.0794, suggesting that the merging

parties post merger are actually more likely to collude than before the merger.

8.2.2 Interpreting the results

The above presentation of results shows that the merger simulation led to two

key insights. Firstly, the fact that smaller �rms have lower critical discount

factors than larger �rms. Secondly, the fact that a higher concentration in the

market leads to di¤erent changes in the likelihood of collusion among the �rms.

In particular that the merging parties have a higher likelihood of colluding and

non merging parties are almost una¤ected by the merger. Both insights stand in

stark contrast to the classic homogeneous goods collusion model �rst introduced

by Friedman (1971).

The �rst result is due to the ability of smaller �rms to raise their collu-

sive prices higher above competitive levels than their larger counterparts can.

Because the defection payo¤s are similar to those of larger �rms, a collusive

outcome is favoured by smaller �rms. The exact reason as to why smaller �rms

can raise their prices to such extents in a collusive agreement will not be inves-

tigated further in this paper. Due to a lack of robust theoretical research and

no clear evidence in my data, I feel that further interpretations of this result

would be too speculative .

The second insight leads to the question as to why critical discount factors

of the merging parties fall post merger? It appears to be due to the unilateral

e¤ects (increase in �post;NEf ) being cancelled out by considerably lower defec-

tion payo¤s (�deff ). Recall that the critical discount factor is established by
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�f �
�deff ��cllf

�deff ��NE
f

. Given that �cllf > �NEf , a fall in �deff will reduce the criti-

cal discount rate. Table 11 shows that considerably lower defection payo¤s for

Stroh�s products seem to be the reason for the fact that �pre;def > �post;def for

the merged entity.

Table 11
Payo¤s post and pre merger for merged entity

Brewer pro�ts (000�s)

�pre;NE �post;NE �pre;def �post;def

Stroh 3,314 3,468 7,961 7,106

G. Heileman 6,340 6,819 9,236 9,280

When considering product speci�c defection payo¤s of Stroh (Table 12), it

becomes clear that the two most pro�table brands Piels and Old Milwaukee

experience a sharp drop in defection payo¤s. So why do the defection payo¤s of

Piels and Old Milwaukee fall so drastically post merger?

Table 12
Defection payo¤s for Stroh

Product pro�ts (000�s)

�pre;def �post;def

Goebel 13 8

Old Milwaukee 3,004 2,961

Old Milwaukee Light 141 155

Piels 4,383 3,563

Schaefer 397 389

Schlitz 18 25

Stroh 1 2

The reason is that the two most pro�table products of Stroh, Piels and Old

Milwaukee, are highly substitutable with the products of GH19 . In fact, for

11 of the 15 products of GH the cross price elasticities rank among the top

ten cross price elasticities of the 64 products. And since the above collusion

model restricts the �rms to defect with all their products, these products will

e¤ectively compete for the same consumers when defecting. So consumers that

19 see cross price elasticties in appendix
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before the merger switched to Piels and Old Milwaukee when S defected, now

might be switching to GH products or indeed remain GH consumers. As a

result Piels and Old Milwaukee are scrambling for demand in the post merger

defection scenario, even with lower post merger defection prices (see Table 8).

The products of the new merged �rm are therefore cannibalizing each other

when the �rm is defecting. For the �rm as a new entity the defection pro�ts

are therefore less than they were for both �rms individually, making collusion a

more attractive option than defection.

When simulating defection behavior such that �rms defect with all their

products, a merger between two �rms with highly substitutable products is

likely to lead to a fall in defection payo¤s post merger.
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9 Conclusion

This paper has analyzed the collusive e¤ects of a merger between the �fth (GH)

and fourth (S) largest brewer in the US beer industry in 1996 by �rstly esti-

mating a random coe¢ cient demand system and applying its results to Fried-

man�s (1971) theoretic collusive game. The results of the demand estimation

are precise, reliable and realistic and suggest a slightly higher price elasticity

among beer consumers than previous studies. The product characteristics cho-

sen as product �di¤erentiators�capture the di¤erence in market shares of each

brand very well. Furthermore, the chosen empirical demographic distribution

are precise measures of the heterogeneity in preferences and prices across the

population.

The application of the merger simulation method has shown two insights.

Firstly, the likelihood of collusion was increased for merging parties and re-

mained approximately constant for non merging parties. The reason being that

defection payo¤s were lower post merger for the merging parties due to product

cannibalization when defecting. Secondly, the smaller �rms were more prone to

collusion in the US beer industry because of their ability to raise collusive prices

far above competitive levels.

On the basis of these results, the FTC was right to approve the merger,

since collusive behavior was not drastically altered for more than one player in

the market. The overall likelihood of collusion was therefore not signi�cantly

changed by the merger since it takes more than one �rm to collude. Another

implication of the results is that having dominant players in an industry does

not necessarily lead to a higher intensity of collusion. In fact the dominant

players are less prone to collusion than smaller �rms under a scenario where all

�rms are simulated colluders.

The merger simulation methodology and its results have several limitations

and extensions to which I want to direct the reader�s attention to. Firstly, I have

employed a basic collusive model and a variety of di¤erent extensions could be

applied that might change its results. These could include the modelling of

entry and exit, capacity constraints, e¢ ciency gains and/or the risk of being

�ned by an antitrust agency. The model is su¢ ciently �exible to deal with

these extensions and they could easily be incorporated in future research or in

antitrust applications.

Secondly, due to the nature of my data, I have to opt for quarterly interaction

58



among the players in the industry. This seems an unlikely periodicity for an

industry with a relatively high frequency of interactions such as the brewing

industry.

Thirdly, the critical discount rates are far below what would usually be

expected from �rm speci�c discount rates20 . The downward bias of the critical

discount factor is due to excessively high collusive payo¤s. They are a direct

result of (1) modelling collusion by all �rms, which raises collusive prices and

(2) allowing �rms to collude at full collusive prices. It can be argued that both

assumptions are somewhat unrealistic since antitrust agencies might become

suspicious at such high prices. In reality, �rms would agree to collude at lower

prices. Identifying these price levels is di¢ cult, since they would be determined

by a variety of unmeasurable factors. One could however create a range of

collusive price levels in subsequent applications of this methodology.

Despite these limitations, the benchmark case as analyzed in this paper

provides valuable insights into cross �rm comparisons within the industry and

helps identify those �rms that are more prone to collusion. The application of

this methodology in further antitrust cases could therefore provide an additional

puzzle-piece to a mainly qualitative assessment of coordinated e¤ects.

20This seems to be a reoccurring problem in the evaluation of critical discount factors ( see
Davis and Huse).
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Appendix

Solving for �jt in the Logit model:

Setting equation 4.5 equal to the observed market share sjt =
exp(xjt���pjt+�jt)

1+

JX
k=1

exp(xkt���pkt+�kt)

=

Sjt; taking natural logarithms yields (xjt���pjt+ �jt)� ln(1+
JX
k=1

exp(xkt��

�pkt + �kt)) = lnSjt:Subtracting the log of outside market share ln(S0t) =

ln(exp(0))�ln(1+
JX
k=1

exp(xkt���pkt+�kt)) results in �jt = (xjt���pjt+�jt) =

lnSjt � lnS0t:
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Table E
Prices under di¤erent modes of competition

B ran d p NE,pre p NE,post p c ll Δ  N E , pre  > cl l p def,pre p  de f,po st Δ   c ll>  de f, pre

A B B U DW E ISER 1.599 1. 599 1.839 15.01% 1.583 1.583 ­13.91%

A B B U DW E ISER  D RY 1.665 1. 665 1.824 9.57% 1.810 1.810 ­0 .78%

A B B U DW E ISER  L IG HT 1.601 1. 601 1.984 23.91% 1.804 1.804 ­9 .09%

A B B U SC H 1.270 ­ ­ ­ ­ ­ ­

A B B U SC H LIG H T 1.327 1. 327 1.560 17.56% 1.491 1.491 ­4 .43%

A B M ICH ELOB 1.842 1. 842 1.822 ­1. 08% 1.964 1.964 7.76%

A B M ICH EL OB DR Y 1.874 1. 874 1.811 ­3. 40% 1.714 1.714 ­5 .36%

A B M ICH EL OB G OLD EN  DR AFT 1.741 1. 741 1.760 1.07% 1.772 1.772 0.66%

A B M ICH EL OB LIG H T 1.851 1. 851 1.823 ­1. 49% 1.874 1.874 2.79%

A B N ATU R AL LIG H T 1.170 1. 170 1.406 20.21% 1.189 1.189 ­15.43%

A B O DO U L S 1.719 ­ ­ ­ ­ ­ ­

A C C OOR S 1.556 1. 556 1.774 13.97% 1.692 1.692 ­4 .61%

A C C OOR S E XTR A G OLD 1.548 1. 548 1.792 15.75% 1.371 1.371 ­23.48%

A C C OOR S LI GH T 1.566 1. 566 1.998 27.61% 1.795 1.795 ­10.16%

A C KE YST O N E 1.223 1. 223 1.540 25.85% 1.087 1.087 ­29.40%

A C KE YST ON E  LI GH T 1.237 1. 237 1.560 26.06% 1.136 1.136 ­27.15%

G H  B LA C K L A BE L 1.036 0. 930 1.311 26.55% 0.843 0.868 ­35.72%

G H  B LA T Z 0.976 0. 931 1.222 25.21% 0.748 0.772 ­38.84%

G H  H E IDE LB ERG 0.972 0. 948 1.180 21.36% 0.711 0.731 ­39.71%

G H  H E N RY  W EIN HA RD ALE 1.775 1. 800 2.266 27.67% 1.971 1.976 ­13.00%

G H  H E N RY  W EIN HA RD PRI VAT E RE 1.813 1. 718 2.117 16.81% 1.715 1.731 ­18.99%

G H  K IN G SBU R Y 1.338 1. 240 1.459 9.04% 1.092 1.111 ­25.15%

G H  L ON E  STA R 1.205 1. 113 1.511 25.38% 0.874 0.906 ­42.15%

G H  L ON E  STA R L IG H T 1.616 1. 438 1.776 9.89% 1.311 1.335 ­26.18%

G H  O LD STY LE 1.181 1. 097 1.361 15.21% 0.859 0.886 ­36.85%

G H  O LD STY LE  LI GH T 1.129 1. 043 1.349 19.42% 0.811 0.838 ­39.86%

G H  R A IN IE R 1.526 1. 516 1.942 27.28% 0.980 1.029 ­49.53%

G H  SC H M IDT S 1.119 0. 979 1.333 19.16% 0.853 0.880 ­36.01%

G H  ST ER LIN G 1.161 1. 021 0.991 ­14.71% 0.759 0.772 ­23.37%

G H  W E IDE M A N N 1.044 1. 041 1.403 34.41% 0.965 0.977 ­31.24%

G H  W H IT E S TAG 0.960 0. 840 1.057 10.13% 0.725 0.743 ­31.44%

G E  G EN E SEE 1.401 1. 401 1.544 10.19% 1.084 1.084 ­29.80%

G E  KOC H S 1.079 1. 079 1.241 14.97% 1.298 1.298 4.64%

G M  COR ON A 2.650 2. 650 2.750 3.79% 2.699 2.699 ­1 .87%

G O G OYA 1.464 1. 464 1.465 0.08% 1.463 1.463 ­0 .09%

H  HE IN EK EN 2.780 ­ ­ ­ ­ ­ ­

L B LA B A TT 2.158 2. 158 2.280 5.66% 1.933 1.933 ­15.22%

L B LA B ATT S B LU E 1.757 1. 757 1.841 4.75% 1.657 1.657 ­9 .99%

LB ROLLING  ROC K 1.795 1. 795 1.962 9.26% 2.026 2.026 3.26%

M  M OL SON 1.909 1. 909 1.904 ­0. 29% 1.833 1.833 ­3 .70%

M  M OLSON GOLDE N 2.233 2. 233 2.327 4.24% 2.024 2.024 ­13.03%

M  OL D V IE N N A 1.585 1. 585 1.800 13.52% 2.833 2.833 57.45%

P  FAL STAFF 0.993 0. 993 1.269 27.72% 0.870 0.870 ­31.41%

P  H AM M S 1.021 1. 021 1.377 34.95% 0.874 0.874 ­36.54%

P  H AM M S LIG H T 1.012 1. 012 1.244 22.83% 0.915 0.915 ­26.43%

P  OLY M PIA 1.015 1. 015 1.381 36.10% 0.987 0.987 ­28.52%

P  PA B ST BLU E R IBB ON 1.161 1. 161 1.477 27.20% 1.338 1.338 ­9 .37%

P  RE D W HIT E & BLU E 1.016 1. 016 1.143 12.46% 0.917 0.917 ­19.80%

P M  G EN U IN E DR AFT 1.620 1. 620 1.840 13.58% 1.808 1.808 ­1 .71%

P M  M E ISTE R BR A U 1.016 1. 016 1.197 17.74% 0.887 0.887 ­25.91%

P M  M E ISTE R BR AU  L IGH T 1.007 1. 007 1.160 15.20% 0.803 0.803 ­30.82%

P M  M IL LE R G E N U IN E  D RAFT  LI GH 1.695 1. 695 1.986 17.19% 2.016 2.016 1.53%

P M  M IL LER H IG H  L IFE 1.552 1. 552 1.789 15.27% 2.109 2.109 17.89%

P M  M IL LER L ITE 1.569 1. 569 2.172 38.45% 1.825 1.825 ­16.00%

P M  M IL W AU KEE S B EST 1.011 ­ ­ ­ ­ ­ ­

S G OEB EL 0.965 0. 913 1.067 10.52% 1.054 1.258 ­1 .16%

S OLD  M ILW A UKE E 1.114 1. 210 1.466 31.55% 1.426 1.381 ­2 .73%

S OLD  M ILW AU KE E LIG H T 1.160 1. 123 1.435 23.72% 1.115 1.192 ­22.33%

S PIEL S 1.031 1. 031 1.229 19.19% 1.200 1.181 ­2 .37%

S SCH AE FER 1.004 1. 057 1.356 35.08% 1.054 1.173 ­22.22%

S SCH L ITZ 1.232 1. 204 1.617 31.18% 1.100 1.121 ­31.98%71



Table F
Payo¤s under di¤erent modes of competition (US $)

B ra nd π N E,pre π  N E ,p ost π cl l π d ef,pre π def,post

A B B U DW E ISER 12480717 12487162 14705065 17456473 17456473

A B B U DW E ISER  D RY 5150717 5149507 7822057 7228701 7228701

A B B U DW E ISER  L IG HT 38711329 38916181 34329047 37822642 37822642

A B B U SC H ­ ­ ­ ­ ­

A B B U SC H LIG H T 3748564 3729518 6883655 6623308 6623308

A B M ICH EL O B 4201539 4214173 5481155 4933446 4933446

A B M ICH EL O B DR Y 200292 199084 374405 321286 321286

A B M ICH EL O B G OLD EN  DR A FT 1337842 1338023 2086310 1910763 1910763

A B M ICH EL O B LIG H T 1894541 1903757 2406824 2182641 2182641

A B N A TU R A L LIG H T 1774293 1765587 3021595 3305630 3305630

A B O DO U L S ­ ­ ­ ­ ­

A C C OOR S 2299568 2287608 4924931 4632977 4632977

A C C OOR S E XTR A G OLD 5664 5629 12938 2551 2551

A C C OOR S LI GH T 17622113 17664952 21788378 23981268 23981268

A C KE YST O N E 26342 26232 53103 16416 16416

A C KE YST ON E  LI GH T 308081 306594 677128 386890 386890

G H  B LA C K  L A BE L 14725 13409 15396 3543 9081

G H  B LA T Z 23213 25486 16114 8251 17330

G H  H E IDE LB ERG 98535 105196 87045 94687 118502

G H  H E N RY  W EIN HA RD A LE 4718597 5350952 6132616 6753136 6707721

G H  H E N RY  W EIN HA RD PRI VA T E RE 780838 613363 1228479 1115800 1135993

G H  K IN G SBU R Y 4906 4720 8303 2113 3392

G H  L ON E  STA R 10486 12122 10869 3908 9460

G H  L ON E  STA R L IG H T 114 100 176 15 55

G H  O LD STY LE 27866 30365 41121 11939 23231

G H  O LD STY LE  LI GH T 12735 14977 12059 5105 10832

G H  R A IN IE R 1278 1293 1282 864 2104

G H  SC H M IDT S 2666 3071 2378 557 1811

G H  ST ER LIN G 4537 7005 9528 4389 5858

G H  W E IDE M A N N 632710 629118 1042618 1230043 1230364

G H  W H IT E S TAG 7029 8567 6137 2408 4692

G E  G EN E SEE 7160 7118 13131 13353 13353

G E  KO C H S 12000 11974 20108 20967 20967

G M  COR ON A 346 346 586 606 606

G O G OYA 111 112 162 170 170

H  HE IN EK EN ­ ­ ­ ­ ­

L B LAB ATT 728 722 1613 1953 1953

L B LA B A TT S B LU E 1212 1207 2151 2099 2099

LB ROLLIN G  ROC K 10368 10291 24140 25075 25075

M  M OLSON 2111 2097 4138 3932 3932

M  M OLSON GOLDE N 1781 1768 3738 4755 4755

M  OL D V IE N N A 183747 182758 430940 467863 467863

P  FA L STA FF 1399 1399 862 841 841

P  H A M M S 15818 15811 12375 14643 14643

P  H A M M S LIG H T 6181 6186 4604 7122 7122

P  OLY M PIA 63004 62928 68012 88580 88580

P  PAB ST BLU E R IBB ON 197187 196164 444190 459306 459306

P  RE D W HIT E & BLU E 1219 1219 896 1426 1426

P M  G EN U IN E DR AFT 14104322 14083294 23429570 21766429 21766429

P M  M E ISTE R BR A U 40743 40708 47654 47966 47966

P M  M E ISTE R BR AU  L IGH T 4169 4172 2891 5236 5236

P M  M IL LE R G E N U IN E  D RA FT  LI GH 6835652 6882270 7161557 6434100 6434100

P M  M IL LE R H IG H  L IFE 5314982 5292842 10514328 7782643 7782643

P M  M IL LE R L ITE 35400756 35464528 33369504 43237485 43237485

P M  M IL W A U KEE S B EST ­ ­ ­ ­ ­

S G OEB EL 13134 14364 13708 13914 8530

S OLD  M ILW AU KE E 1327433 1490116 2974047 3004376 2961795

S OLD  M ILW AU KE E LIG H T 91689 87006 150342 141568 155969

S PIEL S 1629157 1619077 3735049 4383685 3563727

S SCH A E FER 225056 231879 355576 397322 389415

S SCH L ITZ 25434 23359 55546 18917 25219

S STR OH S 3011 2470 4503 1502 2144

M A  M AT TS 6850 6849 6000 6027 602772



Table G
Discount rates for all �rms

Bre w e r δ  pre δ  post c hang e (% )

A nhe use r B usch 0.381 0.387 1.7%

A dolp h C oors 0 .179 0.179 0.3%

G . He ilem an 0.215 0.079 ­63.1%

G e ne sse e 0.071 0.071 ­0 .4%

G rupo M ode lo 0.040 0.040 0.0%

G oya 0.050 0.050 0.0%

H e ine ken ­ ­ ­

L aba tt 0 .073 0.073 0.3%

M ols on 0.131 0.130 ­0 .4%

P abst 0 .141 0.141 0.3%

P hill ip M or ris 0 .270 0.271 0.4%

St roh 0.145 0.079 ­45.1%

M atts FX 0.089 0.089 0.6%
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