




in an increase in consumer prices. Thus, the merger simulations underestimate the price

impact of a marginally anticompetitive merger and substantially overestimate the price



antitrust agencies must make ex ante predictions about how a change in market structure

will affect market prices and hence impact consumer welfare.



proxy for the “but-for” state of the world and then estimate the price effect of the merger

using a difference-in-difference estimator. The largest limitation on ex post studies of the

price effects of mergers is data availability. Most existing studies are in three histori-



On net, this literature suggests that the government may not be aggressive enough

in challenging mergers. Unfortunately, the retrospective literature does not offer specific

guidance as how to improve government enforcement. The mergers analyzed in this

literature span a great deal of time and many disparate industries (hospitals, consumer

products, banking, gasoline, airlines, academic publishing) where specific institutional

characteristics play an important role in understanding the competitive effects of mergers.

Other than demonstrating that mergers in concentrated markets can increase prices, this

literature does not identify which “key” factors cause some mergers to result in increased

consumer prices.

Given the limitations of retrospective evidence, economists have attempted to build

economic models to simulate the price effects of mergers. Baker and Bresnahan (1985) was

the first paper that proposed a general framework in which to explicitly predict the price

effects of mergers. Rather than estimating a full demand system, Baker and Bresnahan

estimate the merging firms’ joint and individual residual demand curves to determine

which hypothetical mergers were likely to be anticompetitive in the brewing industry.

Subsequent work developed techniques that allowed researchers to explicitly estimate the

entire demand system and then use these demand estimates to simulate moving from one

static Bertrand equilibrium to another with one fewer firm. Several papers, including

work by Hausman, L,.
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program with AIDS demand at the bottom level to simulate several hypothetical mergers.

Nevo uses the Berry, Levinsohn and Pakes (1995) model of demand to simulate both

hypothetical mergers and actual mergers in the ready-to-eat cereal industry. Bass, Huang

and Rojas (2008) examine the impact of misspecification of the demand system on merger

simulations using a series of Monte Carlo experiments. They find that the logit demand





study of mergers in airline industry are the most similar evaluation studies to ours. While

the focus Nevo’s paper is in applying the BLP model to a consumer goods market rather

than the formal evaluation of structural modeling, Nevo finds that his merger simulations







issues of product repositioning and advertising, which can be very important in branded

consumer products markets, it is our impression that many antitrust practitioners take

the predictions from merger simulations as upper bounds on the likely price effects of a

merger. A key advantage of the merger simulation approach is it obviates the need to de-

fine markets. The merger simulation provides an estimate of t



versus $1.00-$1.75 a quart). Because synthetics and semi-synthetics represented a small

niche in the motor oil market and because neither Pennzoil nor Quaker State was very

successful in this niche at the time of the merger, we focus on conventional motor oils in

this study.

Within the conventional motor oil market there were substantial differences (30%-50%)

in the prices and perceived quality of the five “premium” motor oils (Castrol, Havoline,

Pennzoil, Quaker State, and Valvoline) sold in the U.S. relative to the price and quality

of the large number of regular brands (typically private label or branded with a gaso-

line company name, e.g., Exxon or Chevron). This is consistent with a model of price

competition amongst firms selling differentiated products.

The oil merger represented the combination of the largest brand, Pennzoil, with one of

its five competitors, Quaker State. However, competition from different types of motor oil

(semi-synthetics and synthetics), a large number of generic or gasoline brand motor oils,

and a general trend away from do-it-yourself oil changes to quick-lube facilities would

likely mitigate the potential anticompetitive effects of the merger. Possibly for these

reasons, the merger was approved without any modification required by the antitrust

agencies.

Aurora Foods was a holding company that owned a number of popular brands of food

products, including Duncan Hines cake mix, Mrs. Pauls fish products, Lenders bagels,

and Celeste pizzas. In July 1997, Aurora, which owned the Mrs. Butterworth brand

of maple flavored breakfast syrup, purchased the Log Cabin syrup brand from Kraft for

222 million dollars. At the time of the acquisition, there were three major brands of

breakfast syrup (Aunt Jemima, Log Cabin, and Mrs. Butterworth), a brand with strong

regional distribution (Hungry Jack), and a number of small regional brands and private

label brands. On the surface, this merger would appear to be problematic as it combined

two of the three major branded products in one company. However, there were many
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substitutes for these products at lower price levels (private label syrups), at higher price

levels (real maple syrups), and among other types of flavorings for breakfast foods, e.g.,

jams and jellies. According to the trade press, part of the justification for the transaction

was that Log Cabin did not fit well into Kraft’s food portfolio, and that Aurora (which

purchased and marketed established brands of food products) could more effectively sell

the product. We have not been able to locate any public discussion of either of the

antitrust agencies investigating the merger.

2.2 Data

The data used in this study are scanner data, and were obtained from Information Re-

sources Incorporated. These data include weekly total revenue and unit sales for each

Universal Product Code (UPC) in each industry. For example, in examining the motor

oil market, we received data on each package size of Pennzoil Motor oil sold (i.e., data

broken out separately for single quarts and five quart packages) and each “weight” of

motor oil (10W30, 10W40 and 5W30). IRI collects this data from each of the major retail

channels of distribution for a sample of stores in a region, and then obtains a measure of

sales in the metropolitan area by aggregating the store level data to the region level using



5W30) and aggregated over weight to create a single measure of units sold and revenue for

each observation defined by brand, region, and week. We did this for each of the brands

shown in Table 1. We undertook a similar aggregation for the pancake syrup where the

aggregation was over package size. As is standard in estimating consumer demand using

retail scanner data (see, e.g., Nevo (2001) and Rojas (2008), we calculate price as average

revenue; i.e., sales revenue divided by volume.

3 Demand Systems and Merger Simulation

Merger simulation requires a functional form assumption for demand, demand parameter

estimates, an assumption on cost functions, and the assumption that firms play a static

pricing game. After demand is estimated, the Bertrand prici



















Figure 1: QQ Plots of Sampling Distribution of Simulated Percentage Price
Changes: Oil Merger with AIDS demand Estimated by 2SLS



extremely wide confidence intervals. Because the underlying demand parameter estimates

calculated with instrumental variables are often of sign inconsistent with these products

being substitutes, it is unlikely that a researcher would use them to simulate a merger.

This is the cause of the extremely large and sometimes negative price effects resulting

from demand estimated with IV. The reason for the imprecise IV estimates is described

below in our discussion of the demand estimates.

While the simulated and (to a much lesser extent) the estimated price changes vary

across specification, the key findings are clear. The motor oil merger led to a small but

significant price increase while the syrup merger left consumer prices unchanged. The

simulated price effects reverse the rank order of the estimated price effect of the mergers.

The syrup merger is predicted to have a significant (in some specifications a quite large)

price increase, while the motor oil merger is predicted to have no or a small price increase.

A policy maker relying solely on the results of the merger simulations would have made the







the data than the AID and linear systems. The OLS and IV results are similar both in

terms of elasticities and simulated price effects.

Simulating a merger requires that demand, costs, and the nat



prices one plus the percentage price effects in column 2 of Table 2.

Table 5 shows that marginal cost decreases are necessary to equate simulated and

actual prices when the simulations were larger and increases are necessary when the

actuals are larger. The necessary marginal cost changes are implausibly large given the

technology of artificial syrup and motor oil production. “Breakfast syrup” essentially has

two ingredients: corn syrup and an artificial flavoring called sotolon. The marginal cost



on the “potential market size” in order to define the market share of the outside good

(see, for example, Berry, Levinsohn and Pakes (1995), Nevo (2000), and Bass, Huang and





that is, these mergers might have resulted in small price increases.

The results of the merger simulations are mixed. Some of the simulations for the mo-

tor oil merger were very close to the actual observed price effects. However, the merger

simulations for the syrup merger always over estimate the price effects of the merger,

often substantially. Thus, the merger simulations generated price changes that were of

the wrong rank order. If simulations were the only basis of antitrust decision making and

policy makers attempted to block mergers expected to generate price changes larger than

5 percent, the models would have led to exactly the wrong conclusion in most specifica-

tions and both cases: challenge the syrup merger and pass the oil merger. We have been

unable to identify an obvious source of bias in the merger simulations. Neither changes in

demand or cost appear to be the source of the inaccuracies. While some of the demand

estimates generated implausible elasticities and thus unexpectedly implausible simulated

price changes, many of the estimated demand systems generate plausible elasticities still

result in inaccurate simulations. There was no evidence in the demand estimations that

would lead a researcher relying solely on pre-merger data to believe that merger simula-

tions using these demand estimates would lead to incorrect merger simulations.

We do not want to overstate our conclusions regarding the efficacy of merger simula-

tion. After all, we have studied only two mergers. However, our conclusions are similar to

the most directly comparable study, Peters (2006), which analyzed the ability of merger

simulation techniques to accurately predict the price effects of five mergers in the airline

industry. In Peter’s study each of the mergers resulted in a large price increase, between

7% and 30%. While each of his merger simulations predicted a significant price increase

(a minimum of 3%−7% depending on the demand specification), his simulations reversed

the rank order of observed price effects. In his study the merger predicted to generate the

largest price increase (Northwest/Republic) yielded the smallest observed price increase.

Similarly the merger predicted to generate one of the smallest price increases (Continen-

32





References

Ashenfelter, Orley C. and Daniel S. Hosken, “The Effect of Mergers on Consumer

Prices: Evidence from Five Selected Case Studies,” NBER Working Paper, 2008.

and Kathryn Grady, “Anatomy of the Rise and Fall of a Price-Fixing Conspiracy:

Auctions at Sotheby’s and Christie’s,”



Berry, Steven, James Levinsohn, and Ariel Pakes, “Automobile Prices in Market

Equilibrium,” Econometrica, July 1995, 63 (4), 841–90.

Block, Michael K. and Jonathan S. Feinstein, “The Spillover Effect of Antitrust

Enforcement,” The Review of Economics and Statistics, February 1986, 68 (1), 122–

31.

Borenstein, Severin, “Airline Mergers, Airport Dominance, and Market Power,” Amer-

ican Economic Review, May 1990, 80 (2), 400–404.

Bresnahan, Timothy F., “Valuation of New Goods under Perfect and Imperfect Com-

petition, Comment,” in Timothy Bresnahan and Robert J. Gordon, eds., The Eco-

nomics of New Goods, number 58. In ‘NBER Studies in Income and Wealth.’, The

University of Chicago Press, 1997.

, Manuel Trajtenberg, and Scott Stern, “Market Segmentation and the Sources

of Rents from Innovation: Personal Computers in the laste 1980’s,” Rand Journal of

Economics, 1997, 28 (0), S17–S44.

Clay, Karen and Werner Troesken, “Further Tests of Static Oligopoly Models:



Epstein, Roy J. and Daniel L. Rubinfeld, “Merger Simulation: A Simplified Ap-

proach with New Applications,” Antitrust Law Journal, 2001, 69, 883.

Focarelli, Dario and Fabio Panetta, “Are Mergers Beneficial to Consumers? Evidence

from the Market for Bank Deposits,” American Economic Review, September 2003,

93 (4), 1152–72.

GAO, “Effects of Mergers and Market Concentration in the U.S. Petroleum Industry,” Re-

port to the Ranking Minority Member, Permanent Subcommittee on Investigations,

Committee on Governmental Affairs, U.S. Senate, United States General Accounting

Office May 2004.

Genesove, David and Wallace P. Mullin, “Testing Static Oligopoly Models: Conduct

and Cost in the Sugar Industry, 1890-1914,” RAND Journal of Economics, Summer

1998, 29 (2), 355–377.

Green, Edward J. and Robert H. Porter, “Noncooperative Collusion under Imper-

fect Price Information,” Econometrica, January 1984, 52 (1), 87–100.

Hastings, Justine S., “Vertical Relationships and Competition in Retail Gasoline Mar-

kets: Empirical Evidence from Contract Changes in Southern California,” American

Economic Review, March 2004, 94 (1), 317–328.

and Richard J. Gilbert, “Market Power, Vertical Integration, and the Wholesale

Price of Gasoline,” Journal of Industrial Economics, December 2005, 53 (4), 469–492.

Hausman, Jerry A. and Gregory K. Leonard, “The Competitive Effects of a New

Product Introduction: A Case Study,” Journal of Industrial Economics, 2002, 50

(2).

and , “Competitive Analysis Using a Flexible Demand Specification,” Journal

of Competition Law and Economics, 2005, 1 (2), 279–301.

36







Shea, John, “Instrument Relevance in Multivariate Models: A Simple Measure,” Review



Weinberg, Matthew C., “The Price Effects of Horizontal Mergers,” Journal of Com-

petition Law and Economics, July 2008, 4 (2), 433–47.

Werden, Gregory J., “Simulating the Effects of Differentiated Products Mergers: A

Practitioner’s Guide,” 1996.

, “Simulating The Effects Of Differentiated Products Mergers: A Practitioners’

Guide,” Department of Resource Economics Regional Research Project, University

of Massachusetts 1997.

and Luke M. Froeb, “The Effects of Mergers in Differentiated Products Industries:

Logit Demand and Merger Policy,” Journal of Law, Economics and Organization,

October 1994, 10 (2), 407–26.

and , “Unilateral Competitive Effects of Horizontal Mergers,” in Paolo Buc-

cirossi, ed., Handbook of Antitrust Economics, MIT Press, 2006.

, Andrew S. Joskow, and Richard L. Johnson, “The Effects of Mergers on

Economic Performance: Two Case Studies from the Airline Industry,” Managerial

and Decision Economics, 1991, 12.

Wolpin, Kenneth I., “Ex Ante Policy Evaluation, Structural Estimation, and Model

Selection,” American Economic Review: Papers and Proceedings, May 2007.

40









Table 4: Estimated and Simulated Percentage Price Effects of









A Demand Elasticities for Oil and Syrup by Estima-

tion Strategy

Table 1: Oil Elasticities, AIDS Model Estimated with OLS





Table 3: Oil Elasticities, Linear Model Estimated with OLS

Castrol Havoline Mobil Pennzoil Private Quaker Valvoline
GTX Label State

CastrolGTX -4.27 0.62 0.36 0.61 0.10 0.33 0.80
(0.31) (0.15) (0.17) (0.13) (0.15) (0.28) (0.14)

Havoline 0.57 -4.48 0.37 1.36 -0.26 0.55 0.63
(0.35) (0.54) (0.35) (0.42) (0.30) (0.33) (0.26)

Mobil 0.34 0.41 -6.81 0.81 -0.85 0.37 0.39
(0.20) (0.19) (0.36) (0.19) (0.22) (0.18) (0.16)

P ennzoil 0.82 0.40 0.00 -4.47 0.41 0.30 0.24
(0.15) (0.11) (0.14) (0.59) (0.14) (0.12) (0.11)

P rivateLabel 0.18 0.16 0.17 0.36 -0.37 -0.05 0.09
(0.14) (0.09) (0.13) (0.17) (0.15) (0.09) (0.10)

QuakerState









Table 7: Syrup Elasticities, AIDS Model Estimated with OLS









Table 11: Syrup Elasticities, Logit Model Estimated with OLS

Aunt Hungry Log Mrs. Private
Jemima Jack Cabin Butterworth Label

AuntJemima -1.98 0.41 0.24 0.35 0.33
(0.16) (0.03) (0.02) (0.03) (0.03)



Table 12: Syrup Elasticities, Logit Model Estimated with 2SLS

Aunt Hungry Log Mrs. Private
Jemima Jack Cabin Butterworth Label

AuntJemima -2.02 0.42 0.25 0.36 0.33



B IRI Scanner Data Regions for Motor Oil and Break-

fast Syrup

The motor oil data came from IRI’s mass merchandiser channel and included the following
Metropolitan Statistical Areas:

1. Chicago

2. Dallas/Fort Worth

3. Houston

4. Los Angeles

5. Minneapolis

6. New York, New York

7. Phoenix

8. San Diego

9. San Francisco/Oakland

10. Baltimore/Washington

The syrup data came from IRI’s food channel and included the following Metropolitan
Statistical Areas:

1. Atlanta

2. Birmingham

3. Buffalo

4. Charlotte

5. Chicago

6. Cincinnati

7. Cleveland

8. Columbus

9. Dallas/Fort Worth

10. Denver

11. Des Moines
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12. Detroit

13. Grand Rapids

14. Green Bay

15. Harrisburg

16. Houston

17. Indianapolis

18. Jacksonville

19. Kansas City

20. Knoxville

21. Little Rock

22. Louisville

23. Memphis

24. Miami

25. Milwaukee

26. Minneapolis

27. Mississippi

28. New Orleans

29. Nashville

30. Oklahoma City

31. Omaha

32. Orlando

33. Peoria

34. Philadelphia

35. Phoenix

36. Pittsburgh

37. Portland
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38. Raleigh

39. Richmond

40. Roanoke

41. San Antonio

42. South Carolina

43. Seattle

44. Saint Louis

45. Syracuse

46. Tampa

47. Toledo

48. Baltimore/Washington

49. West Texas

15


	Using Economics to Inform Policy Decisions
	Institutional Merger Background
	Background on Pennzoil-Quaker State Merger and the Aurora Foods Acquisition
	Data

	Demand Systems and Merger Simulation
	Identification of Demand

	Results
	Explaining the Differences Between Actual and Simulated Price Changes

	Conclusions
	Bibliography
	Demand Elasticities for Oil and Syrup by Estimation Strategy
	IRI Scanner Data Regions for Motor Oil and Breakfast Syrup

