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Motivation

• Goal: Identify set of firms that may be 
colluding within an industry

• Today: Academic empirical literature on 
cartel detection
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Motivation
Caveats
1. No test for collusion is fool proof: garbage in/garbage out
2. false negatives and false positives

Benefits
1. The empirical literature suggests clear warning flags
2. Enforcement may prevent future collusion
3. Screening can be the basis for asking “hard questions”
4. Experience is cumulative and ability to detect improves over time
5. Why is no monitoring the optimal?



Examples

• Bid-rigging: Porter and Zona (1992, 1997), 
Bajari and Ye (2003), Bajari and Summers 
(2002), List, Milimet and Price (2004), Marx and 
Marshall (2008)

• Variance Screens: Abrantes-Metz, Froe, 
Geweke and Taylor (2006), Shor and Froeb
(2005), FTC (2005), Nunes and Gomes (2005)

• Others: Crampton and Schwartz (2000), Bajari 
and Fox (2006), Bajari and Yeo (2008)



Competitive Bidding

• Sealed bid procurements
• Low Bidder wins
• Firms are heterogeneous
• Differentiated by:

- location
- backlog
- political boundaries
- other fixed, but persistent factors



Predictions of theory

1. Bids should be independent
• robust prediction of economic theory
• must condition on correct control 

variables
• requires some industry knowledge



Predictions of theory

2. Bids should reflect costs
• Ranking of bids should reflect observable 

cost shifters
• Comparison to control groups of other 

markets/firms
• Markups should “make sense”



Case Studies of Collusion

1. Failures of independence

a.  High correlation of known cartel member 
bids

- Porter and Zona (1992, 1997) 
- List, Milimet and Price (2004)
b. Perfect coordination of entry decisions
- Marx and Marshall (2008)



Case Studies of Collusion

2. Bids don’t appropriately reflect costs
- Porter and Zona (1992)
- Winning Bid reflects distance/backlog
- Ranking of 2nd, 3rd and other bids unrelated 

to distance
- Bid levels, effects of cost covariates do not 

make sense relative to a control group
- Entry decisions not well explained by 

potential profitability



Bajari and Ye (2003)

• Bajari and Ye (2001) seal coating road 
repair work in Minnesota, North Dakota, 
and South Dakota.

• 1994-1998, 441 bids, 139 jobs, $92.8 
million

• Antitrust case against several firms in the 
mid-1980's for bid-rigging. 



Bajari and Ye (2003)

• Firm 2 received a one-year prison 
sentence in late 1980's.  

• Firms 4 and 5 paid treble damages for bid-
rigging with firm 2.  

• Firms 2,4 and 5 were temporariliy banned 
from bidding



Data

• BIDi,t: The amount bid by firm i on project t.
• ESTt: The engineer’s cost estimate for project t.
• DISTi,t: Distance from firm i’s headquarters to 

the midpoint of project t.
• LDISTi,t: log(DISTi,t+1.0).
• CAPi,t: Used capacity measure of firm i at the 

time it bids on project t.
• MAXPi,t: Maximum percentage of free capacity 

of all firms on project t, excluding firm i.



Data
• MDISTi,t: Minimum of distances for all firms on project t, 

excluding firm i.
• LMDISTi,t: log(MDISTi,t+1.0).
• CONi,t: The proportion of work done (by dollar volume) 

by firm i in the state where project t is located prior to the 
auction.

• DUMt: A dummy variable for project t, that is, the dummy 
variable is equal to one if the project is t and is zero 
otherwise.

• DUMi: A dummy variable for firm i, that is, the dummy 
variable is equal to one if the bidder is firm i and is zero 
otherwise.



HeinOnline -- 70 Antitrust L.J. 156 2002-2003



HeinOnline -- 70 Antitrust L.J. 158 2002-2003



HeinOnline -- 70 Antitrust L.J. 159 2002-2003



HeinOnline -- 70 Antitrust L.J. 160 2002-2003



Tables

• Engineers cost estimate explains large fraction 
of bids

• Ratio of bid to cost estimate is one
• Ranking of distances and capacities reflects 

costs
• Firm size skewed
• Political boundaries are important
• Regression coefficients sensible
• Bids well explained by cost controls



Testing

• BIDi,t/ESTt=β0i+ β1,i LDISTi,t+ β2iCAPit+ 
β3iMAXPit+ β4iLDISTit+ β5iCONit+εit for 11 
largest firms in the industry

• Include project and firm fixed effects.
• Restrict regression coefficients to be the 

same for “fringe” firms.



Testing

• They find, using standard confidence 
levels, that the bids are conditionally 
independent for all but four pairs of firms: 
(firm 1, firm 2), (firm 2, firm 4), (firm 5, firm 
14), and (firm 6, firm 7). 

• Only (firm 2, firm 4) bid against each other 
often.



Testing

• Do costs make sense?
• Test if βi,k = βj,k for all pairs i,j.
• All firms, except for the pair firm 2 and firm 

5 pass the exchangeability test.
• Bajari and Ye conduct 46 separate tests 
• Forty-one of these tests fail to reject the 

hypothesis of competitive bidding at 
conventional levels of statistical 
significance. 



Case Studies.

• The bidding patterns of firm pairs 2 and 4 
and 2 and 5, however, do not appear to be 
consistent with those predicted by the 
Bajari and Ye model of competitive 
bidding.  

• It is worth noting, as mentioned above, 
that the owners of these three firms were 
previously sanctioned for bid-rigging.



Estimate Markups

• Use econometric methods to estimate markups
• The industry insiders gave us a distribution over 

markups.
• Estimate markups for 3 competing models:
-no collusion
-(2,4) collude
-(2,5) collude
• No collusion model fits best
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Conclusions

• Academic work on testing for collusion, 
particularly bid-rigging

• This literature suggests a large number of 
warning flags and potential diagnostics

• Known examples of cartels fail to submit 
independent bids 

• Bids also fail to make sense with cost controls
• Despite the limitations of any testing, why is 

doing nothing the optimal solution?




