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Motivation 

• Merger guidelines = “Simple” tools to improve the efficiency 

of the merger control 

― Herfindahl-Hirschman Index (HHI) and Upward Pricing 

Pressure (UPP) test 

• Tests based on different economic models and assumptions 

― have different predictive power 

• Question: How to test their accuracy? 

― Comparison between pre-and post-merger data 

o can be misleading as new elements may blur the environment 

― Objective of our approach is to avoid this problem 
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Our approach 

1. To create a workbench as a set of economies 

― Realistic / representative / sufficiently differentiated 

economies  

2. To test the accuracy of HHI and UPP tests 

― Type-I errors : prohibition of pro-competitive merger 

― Type-II errors: approval of anti-competitive merger 

3. To identify the economic conditions leading to higher 

level of errors 
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Workbench 

• Model 

― Demand: Random coefficient model (10000 consumers) 

― Supply 

o Differentiated products (9 single product firms) 

o Constant marginal cost 

o Bertrand-Nash competition 

• Timing 
1. Nature draws quality, consumers’ tastes and cost components 

2. Firms can only compute expected market shares 

3. The Nash equilibrium is solved for prices 

4. Consumers make their final choice given prices 

5. Repeat steps 3-4 in case of a merger (first two firms) 

• Replication 

• 1000000 economies generated  
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Set of simulated economies  

Cleaning procedure 

― Non convergence (8% of the original sample) 

― Zero market shares (7% more) 

― Extreme elasticity values  

Descriptive statistics of pre-merger economies: 
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Variable Mean Var. Min Max 

Price change of the 1st merging firm, % 1.081 3.349 -0.841 318.276 

Own price demand elasticity, 1st firm -10.947 5.367 -30.606 -1.826 

Cross price demand elasticity , 1st firm 0.560 0.758 0.003 7.141 

Aggregate demand elasticity -1.287 1.076 -8.094 -0.001 

Share of the outside alternative 0.552 0.224 0.0002 0.998 

Post-merger HHI 3133.54 1717.55 1253.48 9918.94 

Delta HHI 173.54 208.30 0.002 4593.5 



Note 

• Possibility of negative changes in prices after merger 

― Higgins, Johnson & Sullivan (2005) 

o Show that a merger under Bertrand conduct absent cost 

efficiencies can decrease prices of non-merging firms and 

even be socially beneficial 

 

― Bulow, Geanakoplos, Klemperer (1985) 

o Bertrand conduct & constant marginal costs 

o Products can be strategic substitutes or complements 

o Price increase or decrease are both possible 
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The HHI test 



Definition of HHI 

• Cournot competition with homogeneous products 
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Does not take into account the presence of the outside option  



Accuracy of the HHI test: Result 1 

• The HHI test does not reveal any explicit relation 

between  
― the industry structure with  

― the possible price increase 
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Accuracy of the HHI test: Result 2 

• In order to avoid Type-I errors it is crucial to 

properly define the market 

― Type-I errors are associated with 

o High market share of the outside good 

o High own  and aggregate demand elasticities 

o Low markups 
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Accuracy of the HHI test: Result 3 

• When markets are properly defined, it is crucial 

to properly measure substitutability between 

merging products to avoid Type-II errors 

― Type-II errors are associated with 

o Low market share of the outside option  

o Low (in absolute terms) aggregate demand 

elasticity 

o Low true market shares and own-price 

elasticities, also quite high markups and high 

cross price elasticities = ‘niche’ players 
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The UPP test 



Definition of the Upward Pricing Pressure test 

• Net  pricing pressure for firm i when merging with firm j 

― Farrell and Shapiro (2008)  
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Diversion 

ratio 

Pre-merger 

markup 

Cost 

efficiencies 
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• The price effect of a horizontal merger = A tax applied 

simultaneously for both merging entities 

― UPP index = Approximation of this tax 

 



Other definitions 

• Farrell and Shapiro (2008) + Werden (1996)  
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• Schmalensee (2009)    
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Approximations 

• The price increase due to merger 

 

― Which pass-through rate  

o Farrell and Shapiro (2010), Jeffe and Weyl (2011), Simons and 

Coate (2010)) 

o Own pass-through rate = 1 (Pakes (2010)) 

― Which diversion ratio 

 
 

How do those approximations affect test accuracy? 
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Ability to predict price change magnitude 

16 

1UPP
2UPP

SHMUPP
ERUPP



Ability to predict price change magnitude 
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Ability to predict price change magnitude 
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• Tests based on          and             

― Have the highest correlation with price increase 

― Have the lowest level of type-II errors 

• Ignorance of cross pass through and approximation of 

own pass-through with 1 are not detrimental 

• It is more important to have correct estimations of 

diversion ratios rather than pass-through rates 

• When true data is known: 

― Type-II errors prevail (except for             ) 
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Concluding remarks 

• HHI test is not informative enough to reveal potential 

price effects of a merger 

― Problem of market definition 

― Does not catch effects that lead to price increase  

― Does not take into account possible cost efficiencies 

 

• UPP can be as well misleading even if true ingredients is 

known 

― Strategic effects are important 

― Problem of market definition when ingredients need to be 

approximated 
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