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We document abrupt increases in retail beer prices just after the consummation
of the MillerCoors joint venture, both for MillerCoors and its major competitor,
Anheuser-Busch. Within the context of a differentiated-products pricing model, we
test and reject the hypothesis that the price increases can be explained by movement
from one Nash-Bertrand equilibrium to another. Counterfactual simulations imply
that prices after the joint venture are 6%—-8% higher than they would have been with
Nash-Bertrand competition, and that markups are 17%-18% higher. We relate the
results to documentary evidence that the joint venture may have facilitated price coor-
dination.

KEYWORDS: Market power, mergers, unilateral effects, coordinated effects, antitrust
policy, merger enforcement, brewing industry.

1. INTRODUCTION

EcoNOMIC THEORY indicates that repeated interaction within oligopolies can support
collusive equilibria if there are few enough firms (e.g., Friedman (1971), Abreu (1988)).
Accordingly, the Merger Guidelines of the United States Department of Justice (DOJ)
and Federal Trade Commission (FT'C) emphasize that mergers in concentrated markets
can facilitate coordination and nearly 60% of merger complaints filed by the DOJ and
FTC over 1990-2014 allege coordinated effects (Gilbert and Greene (2015)). Most em-
pirical research, by contrast, focuses on the unilateral effects of mergers that arise from
the internalization of diverted sales between merging firms selling differentiated brands
(e.g., Berry and Pakes (1993), Hausman, Leonard, and Zona (1994), Werden and Froeb
(1994), Nevo (2000)). In these models, post-merger coordination is not considered. In-
stead, firms are assumed to play one-shot Nash—Bertrand pricing equilibria both before
and after the merger.

We study the economic effects of MillerCoors, a joint venture of SABMiller PLC and
Molson Coors Brewing that combined the operations of these brewers in the United
States. The joint venture underwent antitrust review as a merger between the second
and third largest firms in the U.S. brewing industry. It was approved June 5, 2008 by the
DOJ on the basis that merger-specific cost reductions would likely outweigh any anticom-
petitive effects. Normal course documents of Anheuser-Busch InBev (ABI)—the clos-
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1764 N. H. MILLER AND M. C. WEINBERG

est competitor of MillerCoors—released publicly in later antitrust litigation describe the
goals of the company’s pricing practices as “yielding the highest level of followership in
the short-term” and “improving competitor conduct over the long-term.” While business
documents must be interpreted carefully, this language raises the question of whether the
Miller/Coors merger facilitated coordination in the brewing industry.

We start with a descriptive analysis of retail price data that span 39 geographic re-
gions over years 2001-2011. Inflation-adjusted prices are stable around a small downward
trend over the seven years preceding the merger. The prices of MillerCoors and ABI
then increase abruptly in the fall of 2008, just after the Miller/Coors joint venture, and
this increase persists through the end of the sample period. We estimate the magnitude
of the price increase to be roughly six percent. Regions in which MillerCoors and ABI
have greater pre-merger market shares experienced larger price increases, whereas re-
gions expected to have greater merger-specific cost reductions experienced smaller price
increases. These opposing forces nearly offset each other in the average market, leaving
unexplained a four percent increase in MillerCoors and ABI prices that is common across
all regions.

To explore the possibility of coordinated effects, we estimate a structural model of de-
mand and supply that allows for post-merger departures from Nash-Bertrand competi-
tion. The supply side of the model incorporates a parameter that determines the extent to
which MillerCoors and ABI internalize their pricing externality during the post-merger
periods. The other competitors in the model—Modelo and Heineken—are assumed to
compete a la Nash-Bertrand both against each other and against ABI/MillerCoors. This
demarcation between the domestic and import competitors is supported both in the data
and in qualitative evidence that we summarize later. The demand side of the model is
standard. We use a discrete choice random utility model that allows for the estimation
of reasonable consumer substitution patterns with aggregated data on market shares and
prices. Similar models have been applied to the beer industry before (e.g., Hellerstein
(2008), Goldberg and Hellerstein (2013), Asker (2016), Romeo (2016), Sweeting and Tao
(2016)).

The model rejects Nash-Bertrand competition if the post-merger prices of ABI exceed
what can be explained by unilateral effects. The focus on ABI allows us to flexibly capture
merger-specific cost reductions for MillerCoors. Because even large increases in ABI’s
prices could be rationalized by some unobserved shock, restrictions must be placed on
the structural error terms. The key identifying assumption is that changes in ABI’s unob-
served demand and costs, before versus after the merger, are not systematically different
from changes in the unobserved demand and costs of Modelo and Heineken. We interpret
the merger itself as a plausibly exogenous shifter of the competitive environment (Berry
and Haile (2014)) and use this assumption to form moment conditions. The strategy ben-
efits from the presence of competitors outside of the coordinating group, which allows us
to control for unobserved demand and cost changes that are common across firms.

The results are consistent with the Miller/Coors merger having coordinated effects.
The governing supply-side parameter is statistically different from zero and robust across
a number of modeling choices. The model thus rejects Nash-Bertrand competition in
the post-merger periods. Strictly interpreted, the point estimate on our preferred spec-
ification implies that ABI and MillerCoors internalize 26% of their pricing externalities
after the merger. Using counterfactual simulations, we determine that the observed post-
merger prices of these firms are six to eight percent higher than they would have been
under Nash-Bertrand competition and markups are 17%-18% higher. We quantify the
loss of consumer surplus and show that it is attributable primarily to softer price competi-
tion; the downward pricing pressure from merger-specific cost reductions and the upward
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PRICE EFFECTS OF MILLERCOORS JOINT VENTURE 1765

pricing pressure from unilateral effects are roughly the same magnitude. Nonetheless, the
cost reductions are large enough that the merger increases total surplus.

Our analysis is subject to a number of caveats and limitations. We highlight three here.
First, the joint venture occurred during a turbulent time period in both the overall econ-
omy and the brewing industry. We control for changes in the market environment to the
extent possible, but acknowledge that events other than the Miller/Coors merger could
have contributed to the observed price increases. Second, we could misattribute price in-
creases resulting from unilateral effects to coordination if the model understates the de-
gree to which ABI and MillerCoors prices are strategic complements in Nash—Bertrand
equilibrium. This could happen if, for instance, brewers have imperfect information about
each others’ costs and play a dynamic signaling game (Sweeting and Tao (2016)).! Finally,
we do not provide a formal theory that explains why the Miller/Coors joint venture may
have enabled coordination. Instead, we provide a qualitative discussion about the brewing
industry and the characteristics enumerated in the Merger Guidelines as contributing to
coordinated effects.

This paper relates to several areas of research. The methodology is closest to that
of Ciliberto and Williams (2014), who modeled the airline industry as a differentiated-
products pricing game. Departures from Nash—Bertrand are assumed to be proportional
to the multi-route contact between carriers. Inference depends on whether prices are
higher on routes that feature more multi-route contact relative to what would arise in
Nash—Bertrand equilibrium. Our identification strategy is also similar to that of Porter
(1983) and Igami (2015), who focused on regime shifts in markets with homogeneous
products. The former article examined the railroad industry and estimated reversions
between competitive and collusive regimes. Under the assumption of undifferentiated
Bertrand equilibrium in competitive regimes, the estimates obtained suggest roughly
Cournot levels of output in the collusive regimes. Igami examined a cartel in the cof-
fee bean industry. Inferences were made based on the magnitude of the price decreases
that occur after the cartel collapses, under the assumption that post-cartel competition is
Nash—Cournot.

A growing number of articles examine ex post effects of mergers (for a survey, see
Ashenfelter, Hosken, and Weinberg (2014)). Most commonly, these “merger retrospec-
tives” employ program evaluation techniques to estimate price changes.> A handful of
studies compare these changes to the predictions obtained under the assumption of Nash—
Bertrand competition before and after the merger (e.g., Peters (2006), Weinberg and
Hosken (2013), Houde (2012), Bjornerstedt and Verboven (2015)). One recent working
paper examines a merger in the ready-to-eat cereal industry and seeks to identify depar-
tures from Nash—Bertrand competition (Michel (2016)). The analysis of whether mergers
lead to changes in how firms compete is still novel in this literature and could help account
for discrepancies between the predictions of merger simulation and how prices actually
change after mergers.

In the Sweeting and Tao (2016) model, firms set higher prices than with perfect information Nash-Bertrand
competition in order to signal high costs. This incentive is weak when there are many firms but can be strong
with few firms. Mergers amplify the degree to which prices exceed Nash—Bertrand levels.

2One such article provides evidence on how prices changed across different geographic markets after the
Miller/Coors merger (e.g., Ashenfelter, Hosken, and Weinberg (2015)). The article explains variation in price
changes across regions using how the merger would increase local market concentration and reduce shipping
distances. It finds a negative relation between prices and shipping distances and a positive relation between
prices and concentration. The same empirical patterns exist in our data.
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1766 N. H. MILLER AND M. C. WEINBERG

Finally, our article relates to research that measures market power using price and
quantity data and at most incomplete data on costs. Because our test for post-merger co-
ordination is based on whether changes in ABI prices can be explained with unilateral
effects, it is crucial that any strategic complementarity of MillerCoors and ABI prices be
captured in a reasonable manner. We therefore follow Nevo (2001) and implement the
test after estimating a random utility model of demand that allows for flexible consumer
substitution patterns. Further, as in Bresnahan (1987) and Nevo (2001), we assess the
plausibility of different models of competition by examining their implied unit costs of
production. If we impose Nash-Bertrand competition after the merger, taking into ac-
count the unilateral effects, a 13 percent increase in ABI costs is needed to rationalize
the data. Publicly available company documents do not support such a cost increase.

The rest of the article is organized as follows. Section 2 provides background informa-
tion on the U.S. brewing industry and the data sets used in the analysis. Section 3 examines
variation in changes in retail prices before and after the merger and summarizes a body
of qualitative evidence regarding coordination between MillerCoors and ABI. Section 4
develops the demand model and discusses the results of estimation. Section 5 develops
the supply model and discusses the supply-side estimation results. Section 6 quantifies
the economic importance of deviations from Nash-Bertrand competition using counter-
factual simulations. Section 7 concludes with a discussion of distinctive features of the
U.S. brewing industry that may have led the merger to soften competition beyond what
can be explained with unilateral effects. Robustness analysis and extensions are available
in the Supplemental Material (Miller and Weinberg (2017)).

2. INDUSTRY BACKGROUND
2.1. Market Structure

As do most firms in branded consumer product industries, brewers compete in prices,
new product introductions, advertising, and periodic sales. The beer industry differs from
typical retail consumer product industries in its vertical structure because of state laws
regulating the sales and distribution of alcohol. Large brewers are prohibited from sell-
ing beer directly to retail outlets. Instead, they typically sell to state-licensed distributors,
who, in turn, sell to retailers. Payments along the supply chain cannot include slotting
fees, slotting allowances, or other fixed payments between firms.> While retail price main-
tenance is technically illegal in many states, in practice, distributors are often induced to
sell at wholesale prices set by brewers (Asker (2016)).

Table I shows revenue-based market shares at two-year intervals over 2001-2011, based
on retail scanner data that we describe later in this section. The brands of five brewers—
ABI, SABMiller, Molson Coors, Grupo Modelo, and Heineken—account for approxi-
mately 80% of total retail revenue and there is no obvious downward trend in this rev-
enue share, despite the recent growth of microbreweries. ABI accounts for about 35%
of retail revenue and MillerCoors accounts for around 30%. Modelo and Heineken,
both importers, together account for about 15% of revenues. The national Herfindahl-
Hirschman Indexes (HHIs) are in the range that characterizes “moderately concentrated”
markets in the DOJ-FTC Merger Guidelines. Many regions exhibit greater concentration
due to distinct supply and demand conditions: 23 of the 39 regions in our sample have

3The relevant statutes are the Alcoholic Beverage Control Act and the Federal Alcohol Administration Act,
both of which are administered by the Bureau of Alcohol, Tobacco and Firearms (see their 2002 advisory at
https://www.abc.ca.gov/trade/Advisory-SlottingFees.htm, last accessed November 4, 2014).
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TABLE I
REVENUE SHARES AND HHI?

Year ABI MillerCoors Miller Coors Modelo Heineken Total HHI

2001 0.37 - 0.20 0.12 0.08 0.04 0.81 2,043
2003 0.39 - 0.19 0.11 0.08 0.05 0.82 2,092
2005 0.36 - 0.19 0.11 0.09 0.05 0.79 1,907
2007 0.35 - 0.18 0.11 0.10 0.06 0.80 1,853
2009 0.37 0.29 - - 0.09 0.05 0.80 2,350
2011 0.35 0.28 - - 0.09 0.07 0.79 2,162

4This table provides revenue shares and the HHI over 2001-2011. Firm-specific revenue shares are provided for ABI, Miller,
Coors, Modelo, and Heineken. The total across these firms is also provided. The HHI is scaled from 0 to 10,000. The revenue shares
incorporate changes in brand ownership during the sample period, including the merger of Anheuser-Busch (AB) and InBev to form
ABI, which closed in November 2008, and Heineken’s acquisition of the FEMSA brands in April 2010. All statistics are based on
supermarket sales recorded in IRI scanner data.

HHIs above 2,500 in 2011, which is in the range that characterizes highly concentrated
markets in the Merger Guidelines.

Consolidation in the industry has continued since the Miller/Coors merger. ABI ac-
quired Modelo in 2013, after our sample period. The DOJ obtained a settlement in which
the rights to produce and distribute Modelo brands in the United States were divested
to Constellation, a large distributor and producer of wine and spirits. Subsequently, ABI
acquired SABMiller itself in a deal worth $106 billion that closed in October 2016. The
divestiture package requires the merged entity to divest the SABMiller stake in Miller-
Coors.

2.2. Data Sources

Our primary data source is retail scanner data from the IRI Academic Database
(Bronnenberg, Kruger, and Mela (2008)). The data include revenue and unit sales by
UPC code, week, and store for a sample of supermarkets over 2001-2011. We restrict
the regression samples to 39 distinct geographic regions and 13 flagship brands. These
brands include Bud Light, Budweiser, Michelob, Michelob Light, Miller Lite, Miller Gen-
uine Draft, Miller High Life, Coors Light, Coors, Corona Extra, Corona Extra Light,
Heineken, and Heineken Light. The most popular brands that we omit are either re-
gional brands (e.g., Yuengling) or in the “subpremium” category and sell at much lower
price points.

Beer is sold in different package sizes and hereafter we refer to brand x size combina-
tions as products. We focus on six packs, 12 packs, 24 packs, and 30 packs. Thus, “Bud
Light 12 Pack” is one product in the sample. We combine 24 packs and 30 packs in the
construction of our products because whether 24 packs or 30 packs are sold tends to de-
pend on region-specific historical considerations. We exclude 18 packs and promotional
package sizes, which are much less popular. Following standard practice, we measure
market shares based on 144-ounce equivalent units, the size of a 12 pack. This means,
for example, that the sale of a six pack is downweighted by 50% in the construction of
market shares. Prices are then defined as the ratio of revenue to equivalent unit sales.
Typically, the larger package sizes are less expensive on an equivalent unit basis. In total,
12 packs produce the greatest number of unit sales and 24 packs account for the greatest
sales volume.

For computational reasons, we aggregate the data from the store-week level to the
region—-month and region—quarter levels. A potential concern with our static approach to
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1768 N. H. MILLER AND M. C. WEINBERG

estimating demand is that sales and consumer stockpiling could cause a bias that under-
states unilateral incentives to raise prices (Hendel and Nevo (2006)). While aggregation
over time reduces this bias only in special cases, we vary the periodicity of the sample
in this way to provide some assurance that dynamic considerations do not drive the re-
sults. The identification strategy does not require week-to-week variation in the data, so
this aggregation may even be helpful insofar as it reduces random measurement error.
We revisit our descriptive regressions in Appendix B of the Supplemental Material us-
ing store-level observations and show that the main empirical patterns are not created by
changes in the store-level composition of the IRI data. There are 167,695 observations at
the product-region-month-year level, spanning 2001-2011.

We use household demographics from the Public Use Microdata Sample (PUMS) of
the American Community Survey to help estimate demand. The PUMS data are avail-
able annually over 2005-2011. Households are identified as residing within specified ge-
ographic areas, each of which has at least 100,000 residents based on the 2000 U.S. Cen-
sus. We merge the PUMS data into the IRI scanner data by matching on the counties
that compose the IRI regions and the PUMS areas. In estimation, we take 500 draws on
households per region—year and obtain household income as total income divided by the
number of household members. The mean income is $38,000. When using the PUMS,
we necessarily focus on the 2005-2011 period. We also discard data from the first year
following the Miller/Coors merger to allow for the realization of cost reductions. There
are 94,656 qualifying observations at the product-region—-month—year level and 31,784
observations at the product-region—quarter—year level.

We obtain the driving miles between each IRI region and the nearest brewery for each
product in our sample using Google Maps. For imported brands, we define the miles
traveled based on the nearest port into which the beer is shipped.* We construct a no-
tion of distance based on the interaction of driving miles and diesel fuel prices, which
we obtain from the U.S. Energy Information Administration of the U.S. Department of
Energy. This allows us to capture variation in transportation costs that arises both cross-
sectionally, based on the location of regions and breweries, and intertemporally, based
on fluctuations in fuel costs. It also helps us estimate the distributional cost savings of the
Miller/Coors merger. All prices and incomes are deflated using the Consumer Price Index
and are reported in 2010 dollars.

3. RETAIL PRICES
3.1. Time Series Variation

Figure 1 plots average log retail prices over 2001-2011 for each firm’s best selling 12
pack: Bud Light, Miller Lite, Coors Light, Corona Extra, and Heineken. The vertical line
at June 2008 signifies the consummation of the Miller/Coors merger. Horizontal ticks are
placed at October because brewers typically adjust their prices in early autumn. Retail
prices trend downward before the merger for all five products, a period spanning more
than seven years. After the merger, the prices of Bud Light, Miller Lite, and Coors Light
increase by about 8% and there is no obvious continuation of the downward trend. The

“We obtain the location of Heineken’s primary ports from the website of BDP, a logistics firm hired by
Heineken to improve its operational efficiency (see http://www.bdpinternational.com/clients/heineken/, last
accessed February 26, 2015). The ports include Baltimore, Charleston, Houston, Port of Long Beach, Miami,
Seattle, Oakland, Boston, and New York. We measure the shipping distance for Grupo Modelo brands as the
driving distance from each retail location to Ciudad Obregon, Mexico.
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FIGURE 1.—Average retail prices of flagship brand 12 packs. Notes: This figure plots the average prices of a
12 pack over 2001-2011, separately for Bud Light, Miller Lite, Coors Light, Corona Extra, and Heineken. The
vertical axis is the natural log of the price in real 2010 dollars. The vertical bar drawn at June 2008 signifies the
consummation of the Miller-Coors merger.

prices of Corona Extra and Heineken do not exhibit any persistent increase and instead
continue along a downward trend. The price gap between the cheaper domestic beers and
the more expensive imports shrinks over time in the post-merger periods.

The most theoretically interesting aspects of Figure 1 are that (i) the price of Bud Light
increases by roughly the same amount as the prices of Miller Lite and Coors Light and
(ii) Modelo and Heineken prices do not increase, at least not persistently. Post-merger
coordination between ABI and MillerCoors is one possible explanation. Alternatively,
the data could be explained solely by unilateral effects, under a particular set of demand
elasticities that produces strong strategic complementarity among the prices of domestic
beers and weak strategic complementarity between the prices of domestic and imported
beers. Specific institutional practices could also be important. As one example, retailers
could set equal prices for Bud Light, Miller Lite, and Coors Light, regardless of external
circumstances, due to beliefs about the market or pressure from the brewers. Changing
macroeconomic conditions are also relevant because the merger coincides with the onset
of the Great Recession. Income losses could decrease the demand elasticities of domestic
beer for a variety of reasons, including down-market substitution.’

>The observed price patterns probably are not due exclusively to down-market substitution, however, be-
cause the sales of the domestic brands decrease in both absolute and relative terms with the recession. In
addition, we note the interesting pattern that Miller Lite prices dip just after the merger. We have confirmed
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1770 N. H. MILLER AND M. C. WEINBERG

TABLE II
CHANGES IN RETAIL PRICES BY FIRM*

(i) (ii) (iii) (iv)

1{MillerCoors} x 1{ Post-Merger} 0.098 0.050 0.047 0.069
(0.007) (0.004) (0.005) (0.007)

1{ABI} x 1{ Post-Merger} 0.087 0.040 0.038 0.062
(0.007) (0.005) (0.005) (0.007)

1{Post-Merger} —0.031 —0.007 —0.002 0.010
(0.005) (0.004) (0.004) (0.009)

log(Employment) - - —0.051 0.131
- - (0.080) (0.081)

log(Earnings) - - 0.156 0.152
- - (0.029) (0.035)

Pre-Merger Average Price 11.75 11.14 11.14 11.14

Product Trends No No Yes Yes

Covariates No No Yes Yes
# Observations 25,740 167,695 167,695 151,525

aEstimation is with OLS. The dependent variable is log real retail price. Observations are at the brand-size-region-month—year
level. Column (i) includes 12 packs of Bud Light, Coors Light, Miller Lite, Corona Extra, and Heineken. Columns (ii) and (iii) includes
the six-, 12, and 24 packs of these brands plus Budweiser, Michelob Light, Michelob Ultra, Coors, Miller Genuine Draft, Miller High
Life, Corona Light, and Heineken Premium Light. The estimation sample spans 39 regions from 2001 to 2011, except in column (iv),
which excludes June 2008 through May 2009. All regressions include a linear time trend and product (brand x size) fixed effects
interacted with region fixed effects. Standard errors are clustered at the region level and shown in parentheses.

We use difference-in-differences regressions to quantify the changes and expand in-
ference to the other flagship brands. The following regression equation specifies the log
retail price of product j in region r in period ¢ according to:

log pj, = B11{MillerCoors};, x 1{Post-Merger},
+ B,1{ABI};; x 1{Post-Merger}, 1
+ Bs;1{Post-Merger}, + ¢, + 7, + €jr,

which includes indicator variables for (i) MillerCoors brands in the post-merger periods,
(ii) ABI brands in the post-merger periods, and (iii) all products in the post-merger pe-
riods. We absorb cross-sectional variation with product x region fixed effects (the ¢;,
parameters). We use a linear time trend (7,) to account for the secular downward trend
in prices. The alternative of time fixed effects produces nearly identical results, though
the fixed effects prevent the inclusion of the post-merger indicator 1{Post-Merger},. In
some specifications, we expand on equation (1) by allowing the linear trend to vary freely
across products and by adding quarterly employment levels and average weekly earnings
from the Quarterly Census of Employment and Wages to help capture local economic
conditions.

Table II presents the regression results. The sample in column (i) includes 12 packs of
Bud Light, Coors Light, Miller Lite, Heineken, and Corona and so corresponds precisely
to Figure 1. The coefficients indicate that MillerCoors and ABI prices increase by an

that this is not driven by any obvious store-level outliers. It is possible that the lower Miller Lite prices were
used to clear inventory so that Coors products could be incorporated into the Miller distribution channels.
Figure S1 in Appendix B does not reveal any comparable reduction in drugstore prices, however.
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PRICE EFFECTS OF MILLERCOORS JOINT VENTURE 1771

average of 10.3 percent (because exp(0.098) — 1 =0.103) and 9.1 percent, respectively,
relative to imported brands; the absolute price increases are, respectively, 6.8 and 5.7
percent. The difference between the MillerCoors and ABI coefficients is not statistically
significant. Column (ii) shows the results when the sample incorporates the other brands
and package sizes in the sample. Absolute and relative price increases for MillerCoors and
ABI are then about five and four percent, respectively. Column (iii) allows the time trend
to vary freely by brand and package size and includes regional quarterly employment rates
and average weekly earnings. The results are essentially unchanged. The final column
excludes one year of data immediately following the merger. The estimates again reflect
the pattern shown in Figure 1 and increase in magnitude. Ultimately, average prices for
MillerCoors and ABI brands increased by between six and seven percent.

3.2. Cross-Sectional Variation in Price Increases

Empirical analyses of mergers sometimes assume that price effects are proportional to
the predicted change in HHI (or AHHI) induced by the merger (e.g., Dafny, Duggan, and
Ramanarayanan (2012), Ashenfelter, Hosken, and Weinberg (2015)). For differentiated-
product markets, there is a theoretical justification for this assumption if consumers sub-
stitute to other products in proportion to their market shares, because the relevant diver-
sion ratios can then be approximated as a function of AHHL In this section, we exploit
cross-sectional variation in the data to evaluate whether the price patterns developed
above are well explained by the region-specific AHHI caused by the merger.

The following regression equation specifies the log retail price of product j in region r
in period ¢:

log pj, = oy AHHI, x 1{Post-Merger},
+ a,AMILES, x 1{Post-Merger}, 2)
+ az1{Post-Merger}; + ¢ + 7 + €,

where AHHI, is calculated based on data from the 18 months preceding the merger
(scaled to be between zero and one) and AMILES, is the reduction in (thousands of)
miles from the brewery to the region experienced by the Coors brands. The error struc-
ture incorporates time effects and product x region fixed effects. We estimate equation
(2) separately for MillerCoors, ABI, and Modelo-Heineken.’

The results are shown in Table III. The price increases of MillerCoors and ABI are
higher in regions with a greater AHHI and lower in regions that experience a greater
reduction in Coors’ shipping distances. This is consistent with unilateral effects theory
under proportional substitution. The net effect of greater concentration and lower ship-

®Consider a merger that involves two products with pre-merger market shares s; and sy, respectively. The
predicted HHI change is AHHI= 2s;s;. If consumer substitution is proportional to market shares, then di-
version from product j to product k equals s /(1 — s;) and can be approximated by s, (1 + s;) for small s;.
Diversion from k to j is analogous, meaning that the sum of the approximate diversion ratios is s; + s + 2s;sk
or, equivalently, s; + s, + AHHI. We first encountered these mathematics in Shapiro (2010). Miller, Remer,
Ryan, and Sheu (2017) provided Monte Carlo evidence that AHHI is highly correlated with unilateral price
effects in the specific setting of proportional substitution.

"This replicates the analysis of Ashenfelter, Hosken, and Weinberg (2015), who estimated equation (2) with
proprietary IRI data spanning 2007-2011 and 47 geographic markets. Similar results are obtained.
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1772 N. H. MILLER AND M. C. WEINBERG

TABLE III
CROSS-SECTIONAL VARIATION IN PRICE INCREASES®

Pooled MillerCoors ABI Imports
AHHI x 1{Post-Merger} 0.997 1.172 1.503 —0.005
(0.454) (0.542) (0.531) (0.534)
AMILES x 1{Post-Merger} —0.042 —0.040 —0.053 —0.028
(0.013) (0.016) (0.013) (0.014)
1{Post-Merger} 0.037 0.049 0.040 0.019
(0.012) (0.014) (0.013) (0.014)
# Observations 167,695 75,315 50,810 41,570

aEstimation is with OLS. The dependent variable is log real retail price. Observations are at the brand-size-region-month—year
level. The estimation sample spans 39 regions from 2001 to 2011. All regressions include a linear trend and product (brand x size)
fixed effects interacted with region fixed effects. Standard errors are clustered at the region level and shown in parentheses.

ping distances is close to zero, on average.® Thus, the post-merger indicator accounts for
most of the overall price increases shown previously; these are estimated to be 4.9 percent
for MillerCoors and 4.0 percent for ABI. The magnitude and statistical significance of the
post-merger indicator variable in these regressions suggest that unilateral effects may not
fully account for the estimated price increases. Only weak inferences can be drawn, how-
ever, because the extent to which AHHI captures unilateral price effects depends on the
extent to which consumer substitution is proportional to market share. This helps mo-
tivate the additional structure that we place on the model, which allows us to estimate
demand elasticities from the data and account for unilateral effects directly.

3.3. Documentary Record

There is documentary evidence in the public domain that supports coordinated pricing
by ABI and MillerCoors. The DOJ Complaint filed to enjoin the acquisition of Grupo
Modelo by ABI alleges that ABI and MillerCoors announce (nominal) price increases
each year in late summer to take effect in early fall. In most geographic areas, ABI is the
market share leader and announces its price increase first; in other areas, MillerCoors an-
nounces first. The price increases are usually matched by the follower, and if not, they are
rescinded. The Complaint quotes from the normal course documents of ABI as follows:

The specifics of ABI’s pricing strategy are governed by its “Conduct Plan,” a strategic plan for pricing
in the United States that reads like a how-to manual for successful price coordination. The goals of
the Conduct Plan include “yielding the highest level of followership in the short-term” and “improving
competitor conduct over the long-term.”

ABI’s Conduct Plan emphasizes the importance of being “Transparent—so competitors can clearly see
the plan”; “Simple—so competitors can understand the plan”; “Consistent—so competitors can predict
the plan”; and “Targeted—consider competition’s structure.” By pursuing these goals, ABI seeks to
“dictate consistent and transparent competitive response.”

The Complaint does not identify the date at which ABI adopted its Conduct Plan, but
some inferences can be made from the annual reports of the companies. The 2005 SAB-
Miller annual report describes “intensified competition” and an “extremely competitive
environment.” The 2005 Anheuser-Busch report states that the company was “collapsing

8The average increase in concentration across markets is 0.02, which is associated with a price increase of
2.0 percent (0.997 x 0.02 = 0.020). The average reduction in miles is 360, which implies a price reduction of
1.5 percent (0.36 x —0.042 = 0.015).
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PRICE EFFECTS OF MILLERCOORS JOINT VENTURE 1773

the price umbrella by reducing our price premium relative to major domestic competi-
tors.” SABMiller characterizes price competition as “intense” in its 2006 and 2007 re-
ports. The tenor of the annual reports changes around the time of the merger. In its 2009
report, SABMiller attributes increasing earnings before interest, taxes, and amortization
expenses to “robust pricing” and “reduced promotions and discounts.” In its 2010 and
2011 reports, it references “sustained price increases” and “disciplined revenue manage-
ment with selected price increases.”

The record supports that any coordination is limited to ABI and MillerCoors. The DOJ
Complaint alleges that Modelo did not join the price increases and instead adopted a
“Momentum Plan” that was designed to “grow Modelo’s market share by shrinking the
price gaps between brands owned by Modelo and domestic premium brands.” The prac-
tical consequence of the Momentum Plan is that the nominal prices of Modelo remain
flat even as ABI’s and MillerCoors’ prices increase. This limited the ability of ABI and
MillerCoors to raise prices due to the greater substitution of consumers to Modelo. The
Complaint does not address the pricing practices of Heineken, though in the retail sales
data we examine, the prices of Heineken’s beers are similar to those of Corona.

4. CONSUMER DEMAND
4.1. Model

We use the random coefficient nested logit (RCNL) model to estimate consumer de-
mand. The RCNL model has been applied in a number of recent empirical articles
(e.g., Grennan (2013), Ciliberto and Williams (2014), Conlon and Rao (2016)) and sim-
ilar discrete choice random utility models have been applied to the beer industry (e.g.,
Hellerstein (2008), Goldberg and Hellerstein (2013), Romeo (2016), Asker (2016)).

Suppose we observe r =1, ..., R regions over t = 1,..., T time periods. There are
i=1,..., N, consumers in each region—period combination. Each consumer purchases
one of the observed products (j =1,...,J,) or selects the outside option (j = 0). We
refer to observed products as inside goods. The conditional indirect utility that consumer
i receives from inside good j in region r and period ¢ is

Ui = X;B; +a; pjr + 0';) + 77+ & + i 3)

where x; is a vector of observable product characteristics, p;,, is the retail price, o allows

the mean valuation of unobserved product characteristics to vary freely by product, 77
allows the mean valuation of the indirect utility from consuming the inside goods to vary
freely over time, &;,, is an unobserved quality valuation specific to the region—-period, and
€ij, 1s a stochastic term.

The observable product characteristics include a constant (i.e., an indicator that equals
1 for an inside good), calories, package size, and an indicator for whether the product is
imported. Calories is highly correlated with alcohol content and serves to distinguish the
“light” beers. We control for o? and 77 using product and time dummy variables, respec-
tively. The term &, is left as a structural error term. We specify the consumer-specific
coefficients as [a], B7] = [a, B] + IID;, where D, is (demeaned) consumer income. The
a and B parameters are the average effect of observables on indirect utility. Because the

°See SABMiller’s Annual Report of 2005 (p. 13), 2006 (p. 5), 2007 (pp. 4 and 8), 2009 (pp. 9 and 24), 2010
(pp- 29), and 2011 (p. 28) and Anheuser-Busch’s Annual Report in 2005 (p. 5). ABI’s annual reports in the
post-merger years are more opaque.
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1774 N. H. MILLER AND M. C. WEINBERG

observable product characteristics are invariant over time, the mean consumer valuations
for observables are absorbed by the product fixed effects in estimation.

We decompose the stochastic term using the distributional assumptions of the nested
logit model, following Berry (1994) and Cardell (1997). Define two groups, g =0, 1, such
that group 1 includes the inside goods and group 0 the outside good. Then

Eijrt = gigrt + (1 - p)sij"f’ (4)

where ¢;,, is the independent and identically distributed extreme value, {j,, has the
unique distribution such that g;,, is extreme value, and p is a nesting parameter (0 <
p < 1). Larger values of p correspond to greater correlation in preferences for products
of the same group and thus less consumer substitution between the inside and outside
goods. To close the model, we normalize the indirect utility of the outside good such that
Ui = €0, and assume that the market sizes are 50% greater than the maximum observed
unit sales within each region. The outside good includes brands outside the sample (e.g.,
craft beers), beer sold outside supermarkets, and non-beer beverages such as wine. Plac-
ing these products in the outside good group prompts their prices to become non-strategic
in the model. Time fixed effects help control for the trend toward craft beer during the
sample period.
In estimation, it is useful to decompose indirect utility such that

Ujjre = 3jrt(xj, Djrts O'jD, TtD, & @, B) + Wijri (X, Pjres Dis ID) + Ligre + (1 — p) &ijrs
8jrt = xj,B + APt + O-JD + TtD + gjrla (5)
Mijre = [pjm xj]/*HDi’

where 8;,,(x;, Pjrs cer , 72, &;s @, B) is the mean consumer valuation of product j in re-
gion r and period ¢ and consumer-specific deviations are contained in w;;,,(x;, D;; IT) +
Ligre + (1 — p) &, Suppressing function arguments, we express the market share of good
j in region r and period ¢ as

1 i’: eXp(((Sjr[ + i) /(1 = p)) exp Ligr: (6)

sjrt = 7 >
N, ) eXp(Iign/(l - P)) exp I
where I, and I;,, are the McFadden (1978) inclusive values. The normalization on the
mean indirect utility of the outside good yields I;,, = 0, while the inclusive value of the
inside goods is I;1,, = (1 — p) log Z]J.’:’l exp((8;r; + wijre)/(1 — p)) and the inclusive value of
all goods is I;,, = log(1 + exp I;1,1).

This RCNL model reduces to the nested logit model if IT = 0. This yields an equation
that is linear in its parameters:

log(sjrt) - log(s(]rt) = XJB + apjrt + o-jD + TtD + 1% log(gjrﬂg) + gjrt: (7)

where 5, = 8jn/ Z?’;l sj, 1s the conditional share of product j among the inside goods.
In this formulation, the nesting parameter ensures that the estimated elasticities are not
overly sensitive to the market size assumption. The model nonetheless retains the prop-
erty that substitution patterns among inside goods are a function only of market shares.
The full RCNL model relaxes this restriction by allowing consumer income to affect rela-
tive choice probabilities. It also allows the recession to affect demand in a natural way.
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4.2. Estimation and Instruments

We estimate the demand model using the nested fixed point procedure of Berry, Levin-
sohn, and Pakes (1995). This approach derives a generalized method of moments (GMM)
estimator from the population moment condition E[Z’ - w (65)] =0, where w (-) is a vec-
tor defined below, GOD = (a, II, p) is the vector of population parameters, and Z is a con-
formable matrix of instruments. The GMM estimate is

8” = arg min w(8)ZA"'Z w(0) (8)

for some positive definite weighting matrix A. For any set of candidate parameters (11, j),
a contraction mapping identifies the mean utility levels that equate the observed and pre-

dicted market shares. Formally, we obtain a vector 6*(x, p, S; I , p) as the solution to the

implicit system of equations s(x, p, 6*; I, p) =S, where s(-) is a vector of market shares
defined by equation (6), p is a vector of prices, and § is a vector of observed market

shares. The vector w (II, p) is the residual from a two-stage least squares (2SLS) regres-

sion of 6*(x, p, S; II, p) on price and the fixed effects. This recovers the structural error
term if evaluated at the population parameters (i.e., §;, = w;(II, p)). The price coeffi-
cient in the 2SLS regression is an estimate of «, which allows us to restrict the nonlinear
search to IT and p.

We employ the standard two-step procedure for GMM estimation (Hansen (1982)).
In the first step, we set 4 = Z’'Z. In the second step, we reestimate the model using an
optimal weighting matrix that employs an Eicker—White—Huber cluster correction to cor-
rect for heteroscedasticity, autocorrelation, and within-region correlations. Asymptotic
consistency is obtained as the number of regions increases.

Identification requires at least one instrument for price and each nonlinear parame-
ter. Prices are likely to be correlated with the structural error term because firms set
prices with knowledge of product- and market-specific consumer valuations. This creates
a standard endogeneity problem. Further, as highlighted by Berry and Haile (2014), the
presence of heterogeneity in consumer preferences for product characteristics introduces
a simultaneity problem that arises from the interaction of unknown demand parameters
with market shares. This is because the mean utilities that equate observed shares to pre-
dicted shares depend on the parameters that govern how consumer heterogeneity deter-
mines choices: 6*(x, p, S; I, p) —apj, — 0; — 0, = €;,,. In our specification of the RCNL,
this heterogeneity is due to the income terms (IT) and the nested logit term (p)."

The first set of instruments that we use addresses the endogeneity of prices. It includes
the distance between the brewery and the region (miles x diesel index) and an indicator
equal to 1 for ABI and MillerCoors products after the merger. Both instruments arise
from the supply side of the model; distance shifts marginal costs and the indicator cap-
tures a change in the competitive structure of the industry. The relevance of the indicator
is suggested by the observed price increases after the Miller/Coors merger. Given the time
and product fixed effects, the indicator is valid if the changes in the structural error terms
of ABI and MillerCoors, before versus after the merger, are not systematically different
from the changes in the structural error terms of Modelo and Heineken.

The second set of instruments helps identify the nested logit parameter, which gov-
erns the degree of correlation in unobserved preferences for the inside goods. What is

10 Appendix D.1 provides more detail on how consumer heterogeneity in preferences for product character-
istics creates endogeneity problems. See also Berry and Haile (2014).
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1776 N. H. MILLER AND M. C. WEINBERG

required is exogenous variation in the conditional shares of the inside goods (i.e., vari-
ation in S;.; = $j»./ Z}J.’;l s;»). This is made clear in the linear formulation of the nested
logit model in equation (7). We use as instruments the number of products in the market
and the distance summed across all products in the market. The effect of these variables
on choice probabilities need not be uniform in the sample and, to add flexibility, we in-
corporate interactions with indicators for ABI and Miller/Coors products. The number of
products is a standard instrument and should be negatively correlated with the conditional
share. Total distance captures variation in the marginal costs of competing products and
should be positively correlated with conditional share. Validity of this instrument requires
the structural error term to be uncorrelated with the number of products.

Finally, the parameters governing consumer heterogeneity in preferences for charac-
teristics are identified by the correlation between local demographics and product market
shares. To identify these parameters, we use mean income interacted with the observed
product characteristics (a constant, calories, package size, and an import dummy), which
provide the requisite variation. Under the assumption that the structural error term is
mean independent of income and product characteristics, these instruments are valid.
Romeo (2014) provided evidence that similar instruments improve the numerical perfor-
mance of random coefficient logit estimates. There are 12 instruments in total. We evalu-
ate the relevance of these instruments, along with related considerations, in Appendix D.1
of the Supplemental Material.

4.3. Results of Demand Estimation

Table IV presents the results of demand estimation. Column (i) corresponds to the
nested logit demand model, which we estimate with 2SLS to provide a simple benchmark.
The remaining columns correspond to the full RCNL model. We use two main specifica-
tions. In columns (ii) and (iii), consumer income affects preferences for price, the inside
good constant, and calories. In columns (iv) and (v), income affects preferences for the
constant, calories, imports, and package size. Both specifications break the logit substi-
tution patterns between domestic and imported beers, albeit with different mechanisms.
The units of observation are brand-size-region—-year—-month combinations in columns (i),
(ii), and (iv) and brand-size-region—year—quarter combinations in columns (iii) and (v).
All regressions include product (i.e., brand x size) and time fixed effects.

The coefficients are precisely estimated and have the expected signs. The median own-
price elasticities range from —4.33 to —6.10 for the RCNL models."" The market price
elasticities are much lower, indicating that most substitution occurs within inside goods,
rather than between the inside goods and the outside good. This can be recast in terms
of diversion: the outside good is the second-best choice for 12%—-17% of consumers. The
interactions reveal that consumers with higher incomes are less sensitive to price and tend
to prefer the inside goods, imported brands, more calories, and smaller package sizes.
Whether the monthly or quarterly data are used in estimation matters little. Finally, the
Sargan—Hansen J-statistics are asymptotically x* distributed with either eight (columns
(ii) and (iii)) or seven (columns (iv) and (v)) degrees of freedom under the null hypothesis
that the models are valid. The models cannot be rejected at the 95% confidence level.

The own-price elasticities are somewhat greater than the own-price elasticities reported by Romeo (2016)
and somewhat smaller than those reported by Hellerstein (2008). Most similar are the elasticities of Slade
(2004) and Pinske and Slade (2004), obtained for the U.K. beer industry.
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TABLE IV
BASELINE DEMAND ESTIMATES?

Demand Model: NL-1 RCNL-1 RCNL-2 RCNL-3 RCNL-4
Data Frequency: Monthly Monthly Quarterly Monthly Quarterly
Variable Parameter (i) (ii) (iii) (iv) )
Price a —0.1312 —0.0887 —0.1087 —0.0798 —0.0944
(0.0884) (0.0141) (0.0163) (0.0147) (0.0146)
Nesting Parameter p 0.6299 0.8299 0.7779 0.8079 0.8344

(0.0941) (0.0402) (0.0479) (0.0602) (0.0519)
Demographic Interactions

Income x Price 11, 0.0007 0.0009
(0.0002) (0.0003)
Income x Constant I, 0.0143 0.0125 0.0228 0.0241
(0.0051) (0.0055) (0.0042) (0.0042)
Income x Calories I 0.0043 0.0045 0.0038 0.0031
(0.0016) (0.0017) (0.0018) (0.0015)
Income x Import 11, 0.0039 0.0031
(0.0019) (0.0016)
Income x Package Size 11 —0.0013 —0.0017
(0.0007) (0.006)
Other Statistics
Median Own Price Elasticity —3.81 —4.74 —4.33 —4.45 —6.10
Median Market Price Elasticity -1.10 —0.60 —0.72 —0.60 —0.69
Median Outside Diversion 29.80% 12.96% 16.98% 13.91% 11.82%
J-Statistic 13.94 13.75 13.91 14.15

aThis table shows the baseline demand results. We use 2SLS for estimation in column (i) and GMM in columns (ii) to (v). There are
94,656 observations at the brand-size-region—-month-year level in columns (i), (ii), and (iv) and 31,784 observations at the brand—size—
region—year—quarter level in columns (iii) and (v). The samples exclude the months/quarters between June 2008 and May 2009. All
regressions include product (brand x size) and period (month or quarter) fixed effects. The elasticity and diversion numbers represent
medians among all the brand-size-region-month/quarter-year observations. Standard errors are clustered by region and shown in
parentheses.

Table V presents more detail on the elasticities that arise in the RCNL-1 specification.
We provide the full elasticity matrix for 12 packs, along with aggregated cross-elasticities
that summarize substitution from the 12 packs to selected categories of beer. One notice-
able pattern is that own-price elasticities tend to be somewhat higher for more expensive
products. (This is not imposed in RCNL-1 due to the income x price interaction.) The
logit restriction that consumers substitute to other products in proportion to their market
shares is substantially relaxed. This can be seen by observing the heterogeneity that exists
within a single column. For instance, column (1) shows that consumers of Bud Light 12
packs substitute disproportionately toward similar beers such as Budweiser, Coors Light,
and Miller Lite and also toward the larger package sizes. Column (5) shows that, by
contrast, consumers of Corona Extra substitute disproportionately toward Heineken and
smaller package sizes.

5. SUPPLY
5.1. Model

We estimate a model of differentiated-products price competition in which ABI and
MillerCoors partially or fully internalize their pricing externalities in the post-merger pe-
riods. Brewers in the model sell directly to consumers; a more sophisticated treatment of
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TABLE V
MEAN ELASTICITIES FOR 12-PACK PRODUCTS FROM SPECIFICATION RCNL-1?

Brand/Category (1) 0] 3) @) ) (6) %) ®) ) (10) (11) (12) (13)
Product-Specific Own and Cross-Elasticities
1) Bud Light —4.389 0.160 0.019 0.182 0.235 0.101 0.146 0.047 0.040 0.130 0.046 0.072 0.196
) Budweiser 0.323  —4.272 0.019 0.166 0.258 0.103 0.166 0.047 0.039 0.121 0.043 0.068 0.183
3) Coors 0.316 0.154 —4.371 0.163 0.259 0.102 0.167 0.046 0.038 0.119 0.042 0.066 0.180
4) Coors Light 0.351 0.160 0.019 —4.628 0.230 0.100 0.142 0.047 0.041 0.132 0.047 0.073 0.199
) Corona Extra 0.279 0.147 0.018 0.137 —-5.178 0.108 0.203 0.047 0.035 0.104 0.035 0.061 0.158
6) Corona Light 0.302 0.151 0.018 0.153 0.279  —=5.795 0.183 0.048 0.037 0.113 0.039 0.065 0.171
@) Heineken 0.269 0.145 0.018 0.131 0.311 0.108 —5.147 0.047 0.035 0.101 0.034 0.059 0.153
) Heineken Light 0.240 0.112 0.014 0.124 0.210 0.086 0.138  —5.900 0.026 0.089 0.028 0.051 0.135
©) Michelob 0.301 0.140 0.015 0.146 0.208 0.089 0.135 0.042 —4.970 0.116 0.036 0.061 0.175
(10)  Michelob Light 0.345 0.159 0.019 0.181 0.235 0.101 0.146 0.047 0.041 -5.071 0.046 0.072 0.196

(11)  Miller Gen. Draft 0.346 0.159 0.019 0.182 0.235 0.101 0.146 0.047 0.040 0.130 —4.696 0.072 0.196
(12)  Miller High Life 0.338 0.159 0.019 0.177 0.242 0.102 0.153 0.047 0.040 0.127 0.045 —3.495 0.191

(13)  Miller Lite 0.344 0.159 0.019 0.180 0.237 0.101 0.148 0.047 0.040 0.129 0.046 0.071 —4.517
(14)  Outside Good 0.016 0.007 0.001 0.009 0.011 0.005 0.006 0.002 0.002 0.006 0.002 0.003 0.009
Cross-Elasticities by Category
6 Packs 0.307 0.152 0.018 0.155 0.275 0.104 0.180 0.047 0.038 0.115 0.039 0.065 0.174
12 Packs 0.320 0.154 0.019 0.163 0.250 0.102 0.161 0.047 0.039 0.121 0.042 0.068 0.183
24 Packs 0.356 0.160 0.019 0.189 0.222 0.099 0.136 0.047 0.041 0.134 0.048 0.073 0.201
Domestic 0.349 0.160 0.019 0.184 0.229 0.100 0.142 0.047 0.040 0.131 0.047 0.072 0.197
Imported 0.279 0.147 0.018 0.138 0.301 0.108 0.200 0.047 0.035 0.104 0.035 0.061 0.158

aThis table provides the mean elasticities of demand for 12 packs based on the RCNL-1 specification (column (ii) of Table IV). The cell in row i and column j is the percentage change in the
quantity of product i with respect to the price of product j. Means are calculated across year—month—region combinations. The category cross-elasticities are the percentage change in the combined
asj(p) p
Ly Pk
i) Ciem
categories exclude the product in question. Thus, for example, the table shows that a 1 percent change in the price of a Bud Light 12 pack increases the sales of other 12 packs by 0.320 percent.

shares of products in the category due to a 1 percent change in the price of the product in question. Letting the category be defined by the set B, we calculate (3 jep, jk
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PRICE EFFECTS OF MILLERCOORS JOINT VENTURE 1779

the retail sector is provided in Appendix E of the Supplemental Material. The vector of
equilibrium prices in each region—period satisfies the first-order condition

(?t O D T9-1

where (2, is the ownership matrix, s, is a vector of market shares, and the operation o
is element-by-element matrix multiplication. We suppress region subscripts for brevity.
The (j, k) element of the ownership matrix equals 1 if products j and k are produced
by the same firm. The (j, k) element equals « if products j and k are sold by ABI and
MillerCoors and the period postdates the merger. Otherwise the (j, k) element equals
zero. This generates Nash-Bertrand competition in the post-merger periods if xk =0 and
joint profit maximization for ABI and MillerCoors if x = 1.1

To illustrate, consider a hypothetical region in a pre-merger period ¢ and a post-merger
period #;, and suppose that there are j =1, ..., 4 products sold by ABI, Miller, Coors, and
Modelo, respectively. The ownership matrices are given by

0 0

0, = Q= (10)

coor
cor~o
oOx x =
O x
S ==X
—ocoo

0
1
0

-0 O

The pre-merger ownership matrix at #; is diagonal because competition is Nash-Bertrand
and each firm sells a single product in the hypothetical region. The post-merger matrix
reflects that Miller and Coors fully internalize how their prices affect each other and the
k parameter dictates the extent to which ABI and MillerCoors internalize the effect of
their prices. An important restriction is that Modelo and Heineken price a la Nash, which
we motivate on the basis of qualitative evidence discussed earlier.

To complete the supply-side model, we parameterize the marginal cost of product j in
region r and period ¢ as follows:

My = WirY + 07 + 70 + W3 + Nt (11)

where w;,, is a vector that includes the distance (miles x diesel index) between the re-
gion and brewery and an indicator for MillerCoors products in post-merger periods. This
allows the Miller/Coors merger to affect marginal costs through the rationalization of
distribution and through residual cost synergies unrelated to distance. Unobserved costs
depend on the product, region, and period-specific effects, 7, u?, and 77, which we con-

trol for with fixed effects, as well as on 7;,,, which we leave as a structural error term."

12Under certain assumptions, the parameter k can be interpreted as a conduct parameter (Black, Crawford,
Lu, and White (2004) and Sullivan (2016)). As Corts (1999) noted, if the true model implies variation in k over
time within each regime, this interpretation is problematic. Nevertheless, a finding that « is statistically differ-
ent than zero provides a test for post-merger Nash-Bertrand competition. See Bresnahan (1989), particularly
Section 3.4, and Porter (1983) for a discussion of identification with regime shifts.

B3The slope of the marginal cost function influences the magnitude of price changes that arise from unilat-
eral effects. Suppose that ABI has an upward-sloping marginal cost function. Then, as consumers shift to ABI
in response to higher prices from MillerCoors, ABI has both demand- and cost-side incentives to raise prices.
Because the identification strategy is based on whether prices differ from what would be predicted on the basis
of unilateral effects (accounting for changes in demand/costs), the estimated x parameter would be biased
upward unless the specification accounts for increasing costs. We assume a constant marginal cost function.
There is little evidence that ABI experienced capacity constraints over the sample period.
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1780 N. H. MILLER AND M. C. WEINBERG

5.2. Estimation and Instruments

We estimate the supply side of the model taking as given the demand results. We include
the supply-side parameters to be estimated in the vector 63 = (k, y). For each candidate
parameter vector 65, we calculate the markups and observed marginal costs and obtain
the structural error as a function of the parameters:

as,(p, PN —
t(th)> j| St(prt; 6D) (12)
rt

Identification rests on the population moment condition E[z’ - n*(65)] = 0, where n*(63)
is a stacked vector of structural errors and z is a conformable vector that contains an
excluded instrument. The method-of-moments estimate is

(6% 0°) = pro— wi ¥ —0f — 78— pd — [(2[(?) o (

s _ : s(n. DD\ o~/ _x(n. DD
6% = argminn (6; 0°) zz'n*(6; 6°). (13)

We concentrate the fixed effects and the marginal cost parameters out of the optimization
problem using OLS to reduce the dimensionality of the nonlinear search. We cluster the
standard errors at the region level and make an adjustment to account for the incorpora-
tion of demand-side estimates (Wooldridge (2010)). Details are provided in Appendix D
of the Supplemental Material (Miller and Weinberg (2017)).

The markup term in equation (12) is endogenous because unobserved costs enter im-
plicitly through price. We instrument with an indicator that equals 1 for ABI and Miller-
Coors in the post-merger periods. The power of the instrument is supported by the de-
scriptive regression results. Validity holds if the unobserved costs of ABI are orthogonal
to the instrument. Given the specification of the marginal cost function, this will be the
case if changes in the unobserved costs of ABI, before versus after the merger, are not
systematically different from changes in the unobserved costs of Modelo and Heineken.
This is because the product and time fixed effects absorb level effects in the marginal
cost function. Further, the MillerCoors post-merger indicator allows the merger to shift
the marginal costs of MillerCoors and thus isolates the comparison between ABI and
Modelo-Heineken.

We comment briefly on the empirical variation that identifies the coefficients. The «
estimate is positive if the post-merger prices of ABI exceed what can be explained by the
unilateral effects of the Miller/Coors merger. However, a positive k affects the prices of
both ABI and MillerCoors. Thus, the post-merger MillerCoors parameter in the marginal
cost function is negative if post-merger MillerCoors prices are lower than what can be
explained by unilateral effects and the k estimate. Consider a simple numerical example.
Demand is logit and competition is initially Nash-Bertrand among three symmetric firms.
The prices are 1.00, marginal costs are 0.70, and market shares are 0.20. The share of the
outside good is 0.40. This is sufficient to calibrate the demand system. Allow the first
two firms to merge. Prices under post-merger Nash-Bertrand competition are (1.06, 1.06,
1.01). If instead « = 0.50, then the post-merger prices are (1.10, 1.10, 1.07). If k = 0.50
and the merging firms reduce their marginal costs to 0.50, then post-merger prices are
(1.09, 1.09, 1.08). The way the prices of ABI and MillerCoors change with the merger
drives the estimates of the supply-side parameters.

5.3. Supply-Side Estimation Results

Table VI presents the supply-side results. As described, each column corresponds to
one of the baseline demand specifications. The marginal cost functions incorporate prod-
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PRICE EFFECTS OF MILLERCOORS JOINT VENTURE 1781

TABLE VI
BASELINE SUPPLY ESTIMATES?*

Demand Model: NL-1 RCNL-1 RCNL-2 RCNL-3 RCNL-4
Data Frequency: Monthly Monthly Quarterly Monthly Quarterly
Variable Parameter (i) (ii) (iii) (iv) )
Post-Merger Internalization K 0.374 0.264 0.249 0.286 0.342
of Coalition Pricing Externalities (0.034) (0.073) (0.087) (0.042) (0.054)
Marginal Cost Parameters
MillerCoors x PostMerger Y1 —0.608 —0.654 —0.649 -0.722 —0.526
(0.039) (0.050) (0.060) (0.042) (0.040)
Distance Y2 0.142 0.168 0.163 0.169 0.148

(0.046)  (0.059)  (0.059)  (0.060)  (0.049)

aThis table shows the baseline supply results. We use the method of moments for estimation. There are 94,656 observations at the
brand-size-region-month-year level in columns (i), (i), and (iv) and 31,784 observations at the brand-size-region-year—quarter level
in columns (iii) and (v). The samples exclude the months/quarters between June 2008 and May 2009. All regressions include product
(brand x size), period (month or quarter), and region fixed effects. Standard errors clustered by region and shown in parentheses.

uct (i.e., brand x size), period (month or quarter), and region fixed effects in all cases.
As shown, the estimates of k are positive and statistically significant. The null of Nash—
Bertrand competition in the post-merger periods is easily rejected. With the RCNL de-
mand specifications, the estimates range from 0.249 to 0.342. Strictly interpreted, this
corresponds to ABI and MillerCoors internalizing between roughly a quarter and a third
of their price effects on the other’s profits in the post-merger periods.

Brewer markups can be obtained from the k estimates and the structure of the model.**
Table VII provides the average markup for each product in the data both before and after
the Miller/Coors merger, based on the RCNL-1 specification (column (ii) in Tables IV
and VI). Across all 94,656 brand—size-month-region observations, the average markup is
$3.60 on an equivalent-unit basis, which accounts for 34% of the retail price. The aver-
age markups on ABI 12 packs tend to be about $0.70 higher in the post-merger periods.
This result reflects the higher retail prices previously shown in Figure 1. The markups on
Miller 12 packs increase by $1.40 and the markups on Coors products increase by $1.80.
Those changes can be attributed to the combined impact of higher retail prices and lower
marginal costs. The markups on imported beers do not change much over the sample
period.

Turning to the marginal cost shifters, we find the estimated distance parameters range
from 0.148 to 0.169 with the RCNL demand models. The magnitude of the coefficient
indicates that marginal costs that scale with shipping distances account for 2-3% of the
retail price, on average. Total distribution costs may be partially absorbed by the fixed ef-
fects; Tremblay and Tremblay (2005, p. 162) pegged taxes and shipping at 17% of the retail
price in 1996. The marginal cost specification allows for the Miller/Coors merger to pro-
duce efficiencies through both a reduction in shipping distance and a downward shift in
marginal costs common to all regions. The estimates of the latter effect range from $0.66
to $0.70 with the RCNL demand models. This result most likely reflects distributional
savings that are not captured in the distance between the brewery and retailer location.

14Equation (9) allows for the retail price to be decomposed into brewer markups and marginal costs. We
show in Appendix E that the magnitude of marginal costs is sensitive to the incorporation of retail market
power, which has an effect that is economically similar to a per-unit tax that must be paid by the brewers. The
brewer markups are largely unaffected by the incorporation of retail market power.
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1782 N. H. MILLER AND M. C. WEINBERG

TABLE VII
BREWER MARKUPS FROM RCNL-1?#

6 Packs 12 Packs 24 Packs
Brand Pre Post Pre Post Pre Post
Bud Light 3.63 4.34 3.52 4.24 3.43 4.13
Budweiser 3.79 4.49 3.66 4.38 3.55 4.25
Coors 2.70 4.39 2.56 4.31 2.44 4.18
Coors Light 2.47 4.21 2.36 4.14 2.28 4.04
Corona Extra 3.30 3.18 3.04 291 3.04 3.03
Corona Light 3.02 291 2.75 2.65 2.87 2.80
Heineken 3.20 3.14 2.98 2.92 3.22 333
Heineken Light 2.87 2.81 2.61 2.50 2.75 2.69
Michelob 3.69 4.47 3.62 4.38 3.34 4.28
Michelob Light 3.61 4.34 3.53 4.23 3.46 4.06
Miller Gen. Draft 2.89 4.26 2.77 4.16 2.68 4.09
Miller High Life 291 4.28 2.80 4.20 2.74 4.13
Miller Lite 2.89 4.25 2.78 4.18 2.69 4.07

AThis table provides the average markups for each brand—size combination separately for the pre-merger and post-merger periods,
based on the RCNL-1 specification shown in column (ii) of Tables IV and V1.

Our estimates imply a reduction in the marginal cost of Coors Light of about 14%, which
can be compared against the 11% reduction predicted in the trade press (e.g., van Brugge
et al. (2007)).

Figure 2 explores the cross-sectional variation in the marginal cost reductions due to
the Miller/Coors merger based on the RCNL-1 specification. Scatter plots are shown for
Coors Light 12 packs (left panel) and Miller Lite 12 packs (right panel). The horizontal
dimension shows the change in marginal cost due to the merger. The vertical dimension is
the corresponding change in the retail price, which we obtain by recomputing the equilib-
rium under the counterfactual that the merger does not reduce marginal costs. The cost
reductions for Coors Light range from $0.60 to $1.30, depending on the region. The av-
erage pass-through is about a $0.80 price reduction per $1.00 cost reduction, and similar
pass-through arises for other products. Miller Lite displays less cross-sectional variation
due to the more limited distance reductions. The results are broadly consistent with those
of Ashenfelter, Hosken, and Weinberg (2015), who found that shipping efficiencies re-
duce prices by 1.8% in the average market. By point of comparison, a counterfactual
simulation in which we allow the merger to change costs only through shipping distance
reductions implies prices that are 2.4% lower than they would be with the initial distances.

We now discuss two subjects related to supply-side identification. First, if post-merger
competition is Nash—Bertrand, then higher post-merger marginal costs of ABI would
be needed to rationalize the observed prices, relative to the marginal costs implied by
the baseline model. To quantify what would be required to explain the data, we ob-
tain marginal costs under two specific supply-side assumptions: (i) competition is Nash—
Bertrand in every period and (ii) pre-merger competition is Nash-Bertrand and post-
merger competition features partial coordination, as implied by our baseline results. We
fit the following equation to the data using OLS separately for each ABI brand:

log cost,,,j,, = B1;1{Post-Merger},
+ By;1{Bertrand},, x 1{Post-Merger}, (14)
+ d)jr + Tj X t+ Sjmrla
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FIGURE 2.—Change in price against change in marginal cost. Notes: This figure plots the average regional
difference in counterfactual price with no efficiencies and the observed price against the average regional
difference in marginal cost for 12 packs of Coors Light and Miller Lite. Each dot is a region average in 2011
and is based on the RCNL-1 specification.

where cost,,,, is the inferred marginal cost of producing product j in region r in period ¢
under model m. The indicator 1{Post-Merger}, equals 1 for the post-merger periods and
1{Bertrand},, x 1{Post-Merger}, is an interaction with an indicator that equals 1 if the
observation is generated from the Bertrand model. The models are identical in the pre-
merger periods, so there is no need to include the non-interacted 1{Bertrand},, indicator.
The specification includes product x model fixed effects and product-specific trends.'
Table VIII presents the results. The first column indicates that it would take approxi-
mately 13.8% (12.2+ 1.6 = 13.8) increase in the costs of Budweiser relative to pre-merger
costs to rationalize observed prices under Nash—Bertrand competition. By contrast, the
baseline model implies that the marginal costs of Budweiser increase by 1.6% with the

TABLE VIII
CHANGES IN ABI LOG COSTS WITH BERTRAND AND COORDINATION®

Budweiser Bud Light Michelob Light Michelob Ultra
1{Post-Merger and Bertrand} 0.122 0.120 0.089 0.102
(0.006) (0.006) (0.004) (0.007)
1{Post-Merger} 0.016 —0.002 0.124 0.050
(0.014) (0.011) (0.016) (0.013)

4The dependent variable is log marginal costs from (i) the baseline model and (ii) an alternative with Nash-Bertrand pricing
in all periods. The RCNL-1 specification is used to obtain the implied marginal costs. Observations are thus at the brand-size—
region-month—scenario level. The estimation sample excludes observations from June 2008 through May 2009. All regressions include
product (brand x size) fixed effects interacted with region fixed effects. Standard errors are clustered at the region level and shown in
parentheses.

5The exercise is in the spirit of Bresnahan (1987).
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1784 N. H. MILLER AND M. C. WEINBERG

TABLE IX
SUPPLY-SIDE ESTIMATES WITH ALTERNATIVE PRE-MERGER NORMALIZATIONS?

@ (ii) (iii) () ()

Post-Merger Internalization 0.320 0.382 0.448 0.518 0.593
of Coalition Pricing Externalities (0.066) (0.058) (0.051) (0.043) (0.036)
Pre-Merger Internalization 0.10 0.20 0.30 0.40 0.50

2This table shows the baseline supply results based on method-of-moments estimation. The results are generated with the RCNL-
1 demand specification. There are 94,656 observations at the brand-size-region-month—year level. The sample excludes the months
between June 2008 and May 2009. All regressions include the baseline marginal cost shifters, as well as product and time fixed effects.
Standard errors are clustered by region and shown in parentheses.

Miller/Coors merger. There is some documentary evidence in the public domain that
helps assess the plausibility of the cost predictions. InBev purchased Anheuser-Busch
in November 2008. It revised the pay system, ended pension contributions and life in-
surance for retirees, and transferred the foreign beer operations of Anheuser-Busch to
Inbev (Ascher (2012)). None of these changes affect distribution costs. Thus, it seems
likely that ABI’s marginal costs were flat after the Miller/Coors merger. Additionally, the
implied ABI cost increases under Nash-Bertrand competition are of similar magnitude
to the cost reductions we estimate for MillerCoors, which makes us skeptical that they
would pass without notice in the annual reports of ABI and the popular press.!®

Second, we emphasize that the « parameter allows us to test for a change in the equi-
librium concept. Pre-merger competition is normalized to Nash—Bertrand in the baseline
model, but other normalizations are possible. Table IX reports estimates obtained under
some of these alternatives. Specifically, we impose a nonzero pre-merger « parameter
(0.10, 0.20, ..., 0.50) that governs interactions between the domestic brewers and we es-
timate the corresponding post-merger parameters. As shown, the higher the pre-merger
parameter, the higher the post-merger parameter. In each case, the post-merger param-
eter is statistically different from the pre-merger normalization, so the null hypothesis of
no change in the equilibrium concept can be rejected. This reinforces that identification
hinges on whether observed price changes can be explained by the supply-side model,
holding fixed the equilibrium concept. The nature of pre-merger competition is not de-
termined.

5.4. Coordination and the Great Recession

One limitation of the baseline econometric results is that they are consistent with post-
merger coordination but do not directly inform whether this is actually caused by the
merger. This mirrors the documentary record summarized in Section 3.3, which suggests
softer price competition after 2008 but does not explain why the shift occurred. It is dif-
ficult to draw strong conclusions based on the evidence about why coordination became
more feasible or more effective after the Miller/Coors merger. The merger is coincident
with the Great Recession, so it is worth exploring the alternative explanation that coordi-
nation is supported by weak demand (e.g., Rotemberg and Saloner (1986)). The recession
appears to have had adverse effects on ABI and MillerCoors: unit sales decrease in both
absolute terms and relative to Modelo-Heineken, and ABI’s 2009 annual report (p. 17)

16While we cannot rule out that the new management of ABI is simply more inclined to coordinate, it is
worth noting that the price increases of Figure 1 predate the close of the InBev/ABI merger.
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FIGURE 3.—Time-varying estimates of the x parameter. Notes: This figure plots the point estimates of «
for each post-merger month—year combination, along with a 95% confidence interval. Estimation is carried
out with the method of moments and we use the results generated with the RCNL-1 demand specification.
There are 94,656 observations at the brand-size-region-month-year level. The sample excludes the months
between June 2008 and May 2009. The marginal cost function includes the baseline cost shifters and product
(i.e., brand x size), period, and region fixed effects. The instruments include the interaction of an indicator
for ABI products with indicators for each post-merger time period. The confidence interval is calculated with
standard errors clustered by region.

refers to “an economic environment that was the most difficult our industry has seen in
many years.”

Some empirical evidence belies this alternative hypothesis. The prices of ABI and
MillerCoors continue to increase relative to Modelo/Heineken over 2009-2011 during
a period of macroeconomic recovery and are positively associated with household earn-
ings (see Section 3). Further, we estimate a supply-side model that allows for a different
k parameter in each post-merger period. Figure 3 plots the point estimates along with a
95% confidence interval. The estimates increase over time.!” It is also possible to allow «
to vary with mean income, thereby exploiting the cross-sectional variation. To do so, we
constrain the values to be between zero and 1, as follows:

exp(a x 1{Post-Merger},, + b Mean Income,,)

(15)

rt

- 1+ exp(a x 1{Post-Merger} + b Mean Income,,) ’

where a and b are parameters and Mean Income is demeaned so that its average is zero.
With the RCNL-3 specification, we estimate a to be 0.456 (standard error of 0.088) and
b to be 0.033 (standard error of 0.039), which again does not support countercyclical co-
ordination. The average values of k are 0.50 and 0.61 in the pre-merger and post-merger

7Coordinated effects could increase over time for a variety of reasons. One plausible explanation is that
consumer expectations for prices are slow to adjust, which causes some price stickiness (in nominal terms).
While any such friction could also apply to alternative explanations in which coordination is triggered by an
event coincident with the merger, Figure 3 remains inconsistent with the model of Rotemberg and Saloner,
which predicts countercyclical coordination.
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FIGURE 4.—Counterfactuals prices for Miller Lite. Notes: This figure plots the average retail prices of Miller
Lite 12 packs in the raw data and under four different counterfactual scenarios. Each dot represents the aver-
age prices across the 39 regions.

periods, respectively, and the standard deviations are 0.05 and 0.04. The results with the
RCNL-1 specification are noisier: We estimate a to be 0.475 (standard error of 0.641) and
b to be —0.198 (standard error of 1.024). Given the totality of the evidence, we view the
merger as the most likely catalyst of softer price competition.

6. COUNTERFACTUAL ANALYSIS

We use counterfactual analysis to study the mechanisms through which the Miller/Coors
merger affects market outcomes. We focus on (i) unilateral effects resulting from the in-
ternalization of competition between Miller and Coors, (ii) coordinated effects that we
capture with the nonzero post-merger « parameter, and (iii) marginal cost reductions
from the merger efficiencies. Our analysis suggests that the raw data reflect coordinated
effects and cost reductions. Therefore, this is our interpretation of the data. We recom-
pute equilibrium with the RCNL-1 specification under the following four counterfactual
scenarios:

e The merger does not occur.

e The merger occurs with efficiencies and without coordinated effects.

e The merger occurs without efficiencies and without coordinated effects.
e The merger occurs without efficiencies and with coordinated effects.

Figure 4 shows the prices of Miller Lite 12 packs under each of the five scenarios. Prices
in the “No Merger” scenario are substantially lower than in the raw data and appear to
roughly track the pre-merger trend. The unilateral effects and marginal cost reductions
roughly offset each other, so that prices in the “No Merger” and “Unilateral, Efficiencies”
scenarios are quite similar. The magnitudes of the unilateral effects and the efficiencies
are both large, as evidenced by the higher prices that arise in the “Unilateral, No Effi-
ciencies” scenario. Finally, the coordinated effects are strong enough that prices increase
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FIGURE 5.—Counterfactuals prices for Bud Light. Notes: This figure plots the average retail prices of Bud
Light 12 packs in the raw data and under three different counterfactual scenarios. Each dot represents the
average prices across the 39 regions.

even given the large marginal cost reductions: The merger increases prices by about 50
cents, on average, per 12 pack, relative to the “No Merger” scenario.

Figure 5 shows the prices of Bud Light 12 packs. We omit the “Unilateral, Efficiencies”
scenario from the graph because they are nearly exactly the same as the “No Merger”
scenario. (This is because unilateral effects were almost entirely offset by efficiencies for
Miller and Coors and thus have a very small impact on Bud Light prices.) As shown,
the prices observed in the post-merger periods substantially exceed the prices in the “No
Merger” baseline and the price increases are almost entirely due to coordinated effects.

Table X provides the mean retail prices and markups of ABI, Miller, and Coors 12
packs, along with selected welfare statistics based on all products in our sample. All num-
bers are for 2011, the final year of the sample. A comparison of columns (i) and (v) reveals
that the merger increases ABI prices from $9.43 in the “No Merger” scenario to $10.03 in
the raw data, while Miller prices increase from $8.19 to $8.94 and Coors prices increase
from $9.26 to $10.18. The analogous comparison of markups shows smaller increases for
ABI than for Miller and Coors because only the latter brands benefit from marginal cost
reductions. A comparison of columns (i) and (iii) reveals that the observed prices of these
firms are 6-8% higher than they would have been under Nash—Bertrand competition and
the markups are 17-18% higher.

We now turn to the welfare statistics. All the numbers shown are the percentage differ-
ences relative to the “No Merger” counterfactual in which the Miller/Coors merger does
not occur. Column (i) shows that the merger increases producer surplus by 22.1% relative
to the no merger baseline and comparison to column (iii) reveals that a little more than
half of these gains are due to coordination. Column (i) also shows that the merger reduces
consumer surplus by 3.7% relative to the no merger baseline. The consumer surplus ef-
fects vary substantially and predictably with the roles of coordination and efficiencies. For
example, column (iii) shows that without coordinated effects (but with efficiencies), con-
sumer surplus falls by only 0.2% due to the merger. This may well have been the scenario

a9 ‘LT0Z '292089YT

wouy

Aq £€EETV 1O3/286E OT/10P/L0d A3 1

UONIPUOD PUE SW | ) 305 *[£202/Z0/ST] U0 ARIGITBUIUO /311 *ARIqIT LOWSN 5BBUIe] ey Udssor AISAIN

a1

85UBDI7 SUOWIWIOD aAIER1D 9|qeoljdde au Aq peusanob afe sajoiLe O ‘esn Jo sajni Jo} Areiq18uljuQ A3[IAA UO (SUONIPUOD-PUR-SULIBIA



1788 N. H. MILLER AND M. C. WEINBERG

TABLE X
RESULTS FROM COUNTERFACTUAL ANALYSIS?

Coordinated Effects: yes yes no no no
Unilateral Effects: yes yes yes yes no
Efficiencies: yes no yes no no
(1) (i) (iif) (iv) )
Retail Prices
ABI 10.03 10.14 9.38 9.55 9.43
Miller 8.94 9.37 8.28 8.72 8.19
Coors 10.18 10.85 9.56 10.22 9.26
Brewer Markups
ABI 4.45 4.56 3.81 3.97 3.84
Miller 4.52 4.32 3.83 3.63 3.05
Coors 4.25 4.06 3.61 3.41 2.68
Welfare Statistics
Producer Surplus 22.1% 19.1% 10.3% 8.2% -
ABI 10.3% 19.8% —0.08% 9.3% -
Miller 37.8% 20.2% 24.6% 9.1% -
Coors 47.8% 12.9% 34.7% 3.5% -
Consumer Surplus -3.7% -5.3% -0.2% —-2.1% -
Total Surplus 1.3% —0.6% 1.8% —0.1% -

aThis table provides volume-weighted mean prices and markups, separately, for 12-pack flagship brands of ABI, Miller, and Coors,
under five different economic scenarios. Also shown are the percentage changes in producer surplus, consumer surplus, and total sur-
plus relative to the “No Merger” scenario. The welfare statistics are calculated using the complete data set (i.e., all products). Column
(i) is based on the raw data and supply-side parameter estimates. Columns (ii) to (v) show the results from counterfactual scenarios.
The numbers in column (ii) are computed assuming the merger occurs with coordinated and unilateral effects but without efficiencies.
The numbers in column (iii) are computed assuming the merger occurs with unilateral effects and efficiencies but no coordinated
effects. The numbers in column (iv) are computed assuming the merger occurs with unilateral effects but without efficiencies or coor-
dinated effects. Lastly, the numbers in column (v) are computed assuming that the Miller/Coors merger does not occur. All statistics
are for 2011.

deemed most likely by the DOIJ in its decision to clear the merger. Lastly, column (i)
shows that the merger increases total surplus by 1.3% relative to the no merger baseline,
so the antitrust clearance of the merger could be justified under a total welfare standard.

7. CONCLUSION

This article summarizes our empirical investigation into the economic effects of the
MillerCoors joint venture in the U.S. brewing industry. That the prices of MillerCoors and
ABI increase after the Miller/Coors merger, in both absolute terms and relative to their
competitors, is visually evident and confirmed with econometric analysis. The magnitude
of the ABI price increase, in particular, is difficult to explain with the standard model of
differentiated-products Nash—Bertrand competition. Indeed, if a parameter is added to
the standard model that allows MillerCoors and ABI to partially internalize their pricing
externality in the post-merger periods, then Nash-Bertrand competition is rejected.

One plausible interpretation of this result is that the merger had coordinated effects.
This would reinforce the expressed view of antitrust agencies that mergers can soften
the intensity of price competition between the merging firm and its remaining competi-
tors. It is somewhat novel in the empirical literature, which has focused much more on
understanding how mergers affect the unilateral pricing incentives of firms, holding the
equilibrium concept fixed (e.g., Deneckere and Davidson (1985), Berry and Pakes (1993),
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PRICE EFFECTS OF MILLERCOORS JOINT VENTURE 1789

Hausman, Leonard, and Zona (1994), Werden and Froeb (1994), Nevo (2000), Jaffe and
Weyl (2013)).

Our empirical analysis does not inform why the Miller/Coors merger may have had
these coordinated effects. Indeed, one challenge for future research is to understand the
conditions under which consolidation either enables collusion or exacerbates the impact
of collusion. That said, the U.S. brewing industry does exhibit many of the characteristics
that the Merger Guidelines enumerate as contributing to the likelihood of coordinated
effects. Retail prices are observable and ABI and MillerCoors may also gain visibility into
wholesale prices through their interactions with wholesalers and retailers. Individual sales
are small and frequent, which means that firms may be more easily deterred from under-
taking competitive initiatives because the short-term gain is smaller. The inelasticity of
market demand suggests large gains from coordination. The bargaining power of retail-
ers is limited by the lack of viable private label store brands and the regulatory prohibition
on slotting allowances (which makes it harder for retailers to discipline coordination by
auctioning shelf space).

Some business-to-consumer markets are broadly similar to brewing along many of these
dimensions, such as airlines, mobile phone services, and gasoline stations. Within this
class, one possibility is that price leadership (or focal point pricing, more generally) be-
came more feasible in the brewing industry after the Miller/Coors merger reduced hetero-
geneity in distribution costs among the major domestic brewers; such an effect is discussed
in the report by Ivaldi, Jullien, Rey, Seabright, and Tirole (2003) on coordinated effects
to the European Union Directorate-General for Competition. Alternatively, the increase
in concentration alone could be sufficient to facilitate coordination. That said, the gen-
erality of the results is limited. Beer is distinct among branded consumer products due
to the regulatory prohibition on slotting allowances and the lack of viable private label
store brands. Business-to-business markets are more likely to feature privately negotiated
contracts, powerful buyers, and other characteristics that make coordination more dif-
ficult. While we interpret our results as suporting the possibility of coordinated effects,
prospective analyses of mergers should be grounded in the relevant industry details.
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