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In direct purchaser price-fixing cases,1 two key issues considered by 
economic experts at the class certification stage are whether there is 
common proof of impact to direct purchasers and whether damages 
are subject to common proof.2 The question of whether there is com-
mon proof of impact depends on whether common evidence can be 
used to show that the alleged agreement to fix prices increased prices 
above the competitive level for all direct purchasers.3 The question 
of whether damages are subject to common proof requires show-
ing that a common methodology can be used to estimate class-wide 
damages.4

In this paper, we describe some of the empirical approaches com-
monly used to analyse these class certification issues. We explain 
some of the key assumptions behind these approaches and why a 
misapplication of these approaches could lead to erroneous infer-
ences. These approaches and assumptions were considered during 
the class certification stage in many high-profile antitrust cases and 
have been the subject of several recent articles.5,6 

Empirical approaches used to assess common impact 
Three empirical approaches that have been used to analyse common 
impact are visual inspection of prices, price correlations and price 
regressions.7 As discussed below, these approaches have been used 
to analyse whether the transaction prices paid by direct purchasers 
were commonly affected by the alleged agreement to fix prices. It 
is critical that one understands the underlying assumptions when 
applying these approaches in settings where there are a variety of 
products with different prices and there are diverse purchasers. 
Prices can vary not only across products but also across purchasers. 
In addition, changes in prices over time can be different for different 
purchasers. 

In such settings, the question of whether the alleged agreement to 
fix prices increased prices for all direct purchasers generally requires 
a rigorous economic analysis of the market(s) under consideration. 
Specifically, such an analysis requires assessing how the transaction 
prices paid by direct purchasers are determined and whether the 
transaction prices would be affected by the alleged agreement to fix 
prices. If such an analysis can be conducted on a class-wide basis 
using common facts and a common methodology, then class certifi-
cation may be appropriate. However, if such an analysis cannot be 
conducted without an individualised inquiry, then class certification 
may not be appropriate. 

Visual inspection of prices
In some cases, experts have relied on graphs of price series and a 
visual inspection of these prices to argue that there is a ‘price struc-
ture’ such that these price series are related to each other and that 
change in one price would result in changes in all other prices.8 They 
claim that this is evidence that an alleged agreement to fix prices 
would raise prices paid by all purchasers. However, this approach 
has been referred to as ‘junk science’ that ‘would not survive the peer 
review process of any credible economics journal.’9 Moreover, this 
approach does not shed any light on the important economic link-

ages between prices. Importantly, it cannot address the key question 
of how the prices that the direct purchasers paid would be affected 
by the alleged agreement to fix prices. 

Correlation analysis
The use of ‘correlations’ has been cited in several recent antitrust 
class certification opinions.10 In these cases, experts used correla-
tions to argue that prices have co-movements over time and from 
this they allege that there would be a common impact. A correlation 
coefficient is a statistical measure of the strength and direction of a 
linear relationship between two price series.11 The correlation coef-
ficient can vary between -1 and +1. A relationship is positive if the 
two prices move in the same direction while a relationship is negative 
if the two prices move in opposite directions. A value of 1 indicates 
that the relationship between the two prices is perfectly linear. A 
value of 0 indicates that there is no linear relationship between the 
two prices. 

It is well understood that correlations do not imply causality. 
The fact that two price series are correlated does not explain what 
economic forces caused changes in each series, and whether and how 
such changes may be related to each other.12 Importantly, it does 
not tell us whether the alleged price-fixing agreement would affect 
prices in a manner similar to the economic forces that might have 
caused changes in each series. Recall that for an analysis of pricing 
to be relevant for class certification, it needs to show that the alleged 
agreement to fix prices would result in higher prices for all direct 
purchasers within the class.

Consider the example of prices of airline tickets and train tickets 
for long-distance travel. These two price series may be positively cor-
related because of a common input – fuel. An increase in the price of 
fuel would likely increase the prices of both airline tickets and train 
tickets. However, this does not imply that a conspiracy to increase 
the prices of either or both would cause a similar correlation, or 
that a conspiracy to increase air fares would have a significant effect 
on the price of long-distance train tickets. Ultimately, correlation 
coefficients must be interpreted through the lens of economic theory 
and industry factors.

In addition, there are issues regarding the interpretation of cor-
relation coefficients. One issue is whether a correlation coefficient is 
economically significant. The most commonly used statistical test is 
whether the correlation coefficient is statistically significantly differ-
ent from a given value. This value could be -1 or 1 or it could be any 
value in between -1 and 1. However, there is no rule as to the level 
of correlation that is ‘high enough’ to be economically significant.13 
A correlation of 0.6 could be found to be statistically significantly 
different from zero, but this does not necessarily imply that such a 
correlation reflects a relationship that is economically material. 

Another issue is that a correlation can only measure a linear 
relationship between a pair of price series. If there are multiple prod-
ucts and a variety of purchasers, as is the case in many proposed 
classes, there could be many prices series for which correlations will 
have to be calculated and they may take on many different values. 
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Without any benchmarks as to what level of correlation is economi-
cally significant, it may be difficult to make an inference about how 
transaction prices are related and how they would be affected by the 
alleged agreement to fix prices.14 

Some economic experts attempt to aggregate or combine price 
series or average them together to make claims about the ‘average’ 
correlation across a variety of prices paid by diverse purchasers. 
Because not all prices exactly follow the trend of the ‘average’ price, 
this aggregation or pooling of data precludes one from determining 
ways in which individual price series are related and how the alleged 
price-fixing agreement would affect different prices. Furthermore, 
this approach can lead to incorrect inferences about how the prices 
are correlated.15 

The correlations between two aggregated price series could be 
high even if the correlations between individual price series that 
make up the aggregated price series are low.16 For example, consider 
the correlation between airlines’ average economy and average first-
class fares, with averages taken over all routes. Suppose that at the 
route level, the demand for economy tickets is unrelated to demand 
for first-class tickets so that the economy and first-class fares for a 
particular airline have only a small correlation. However, suppose 
that some airlines have better overall service than others, so that 
their average economy fares and average first-class fares are higher. 
This would result in a positive correlation between average economy 
fares and average first-class fares, even though the economy and first-
class fares for a particular airline have a small correlation. 

In contrast, the correlations between two aggregated price series 
could be low even if the correlations between individual price series 
are high. Continuing the airline example, suppose each airline prices 
economy and first-class seats higher on its high-demand routes. In 
this case, the economy and first-class fares for a particular airline 
will be highly correlated. Further, suppose that all airlines follow a 
similar methodology in pricing their economy fares but there is vari-
ation across airlines in how they price their first-class fares. Assume 
all airlines will have average economy fares that are nearly identical 
and that any variation in economy fares between airlines is unrelated 
to first-class fares. In this example, the correlation between aver-
age economy fares and average first-class fares will be small, even 
though the economy and first-class fares are highly correlated for 
any particular airline.

Regression analysis
Another empirical approach that has been used to analyse com-
mon impact is regression analysis.17 Regression analysis is a widely 
accepted technique for measuring the relationship between multiple 
variables.18 Specifically, multiple regression analysis measures the 
effect of two or more ‘explanatory’ variables on a ‘dependent’ vari-
able or the variable to be explained, such as prices. 

In general, a regression model used to analyse class certification 
issues might treat prices as the dependent variable and include as 
explanatory variables the relevant competitive supply and demand 
factors along with a ‘conspiracy’ variable that measures the differ-
ence between average prices in the class period and average prices 
outside the class period. 

Regression estimates and common impact
One should exercise caution when relying on regression estimates 
to assess common impact. If one does not allow the effect of the 
‘conspiracy’ variable to differ across different purchasers, the effect 
of the ‘conspiracy’ variable in the regression model described above 
should be interpreted as the average amount of price inflation that 

remains after controlling for all other variables in the regression 
model. Even if this average effect is statistically significant, it does 
not imply that all individuals within the class were impacted.19 It 
only shows that, on average, the putative class period was associated 
with higher prices. 

For example, suppose that the alleged agreement to fix prices 
resulted in half of the proposed class being harmed by $10 and the 
other half not being harmed. In this case, the model might estimate 
a statistically significant (average) impact of $5 even though half of 
the proposed class was not harmed. In such a case, estimating an 
average impact due to the alleged agreement to fix prices cannot 
address the question of whether all purchasers were impacted, which 
is the threshold issue for determining common impact. Absent a 
rigorous economic rationale for why all members of the proposed 
class would be harmed, one may not be able to make any inference 
about common impact.20 

To properly specify a regression to assess common impact may 
require individual level information. Specifically, for regression 
analysis to be relevant to the issue of common impact may require 
estimating a regression model that controls for all relevant supply 
and demand factors at a disaggregated level. It may even require 
estimating a separate regression model for each individual purchaser. 
But doing so may not be possible due to data limitations.21 Further, 
data limitations may reduce the accuracy of the regression estimates. 
In some cases, the necessary data may only be available through an 
individualised inquiry.22 

Using regressions to explain variation in prices 
In some cases, plaintiffs have argued that common impact can be 
shown if the variation in prices can be explained by a regression 
model.23 However, this is only strictly true if all variation in prices 
can be explained, a criteria that is generally impossible to meet.24 It is 
an open question as to how much of the price variation needs to be 
explained by the regression model for establishing common impact. 
The R-squared statistic reports how much of the variation in price 
is explained by variation in the variables in the model.25 However, 
there is no standard for how high this statistic needs to be for estab-
lishing common impact.26

The ability of the model to explain variation in prices is not the 
same as the ability of the model to explain variation in the impact of 
the alleged agreement on different members of the proposed class. 
As discussed earlier, it may be useful to have separate conspiracy 
variables for each group or a separate conspiracy variable for each 
individual purchaser or even a separate regression for each indi-
vidual purchaser. This may allow one to determine which class mem-
bers were impacted and which ones were not impacted. However, as 
discussed earlier, data for such a disaggregated analysis may not be 
available without an individualised inquiry.

Empirical approaches for estimating damages
At the class certification stage, the plaintiffs are required to offer 
common methodologies that would reliably estimate class-wide dam-
ages. Empirical approaches typically proposed range from simple 
comparisons of actual prices with prices from a benchmark market 
(or time period) to complicated econometric models of demand and 
supply.27 It is true that these methodologies exist and have been used 
in a variety of settings in the academic literature. However, before a 
court can endorse them, there is a need to understand whether the 
underlying assumptions in these methodologies conform to the reali-
ties of the markets at issue and whether sufficient data are available, 
or are likely to be available, to reliably estimate these models. In 
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other words, it is not enough to say that a given model or methodol-
ogy exists, but rather the model must be tied to the features of the 
markets at issue and the available data. 

In general, the objective of damage estimation in a price-fixing 
case is to quantify the effect of the alleged price-fixing agreement 
on the transaction prices,28 while holding constant all the relevant 
demand and supply factors. It is important to control for all relevant 
supply and demand factors because higher prices may be the result 
of expanded demand, contracted supply, or both. For example, the 
price of corn would increase if more of it started being used for bio-
fuel (expanded demand), or if a drought were to hit the Midwest 
(contracted supply). 

Because the alleged price-fixing agreement would only operate 
on the supply side of the market, estimates of the average effect of 
the alleged agreement should distinguish the average effect of the 
alleged agreement from the average effects of other relevant supply 
and demand factors. 

Simple differences in means approach
One approach that has been used to estimate damages is to compare 
prices in the market at issue to a benchmark.29 This benchmark could 
be another market or another time period in the same market. An 
expert may be able to argue that a comparison to a benchmark mar-
ket is reasonable because the two markets are similar in all respects 
except for the alleged price-fixing agreement. The expert could then 
calculate damages as the difference in prices between the two mar-
kets during the class period. Similarly, the expert may argue that it 
is reasonable to compare prices during the class period to prices in 
a benchmark time period, for example the time before or after the 
class period, because the class period and benchmark time period are 
similar in all respects except for the alleged agreement to fix prices. 

If the market at issue and the benchmark are not similar in all 
respects except for the alleged agreement to fix prices then one needs 
to control for all the relevant supply and demand factors that could 
explain some of the variation in prices. A simple differences-in-
means approach fails to do that. Also, a simple differences-in-means 
approach does not account for differences among the class members, 
and so can only calculate an average, not an individual, impact. In 
order to control for these and other effects, economic experts often 
turn to regression-based approaches.

Regression-based approaches
Reduced form regression models
Economists frequently use regression analysis to control for demand 
and supply factors. A price regression may be used to explain the 
relationship between prices and various demand and supply factors. 
For example, an expert may consider the effect of the cost of a pro-
duction input such as the price of jet fuel on the transaction price 
for airline tickets, while controlling for relevant supply and demand 
factors. Such a regression is sometimes known as a reduced form 
regression, because it reduces the underlying relationships (that is, 
demand and supply relationships) into a single price equation. An 
economic expert may calculate damages as the amount of price infla-
tion captured by a variable that spans the duration of the class period 
(a ‘conspiracy’ variable),30 while controlling for all relevant competi-
tive supply and demand factors. As discussed earlier, the effect of the 
‘conspiracy’ variable may be interpreted as the average amount of 
price inflation that remains after controlling for all other variables 
in the regression model. 

Reduced form regressions are usually an improvement over the 
simple benchmark approach because they control for additional 

factors. But they can be misinterpreted. A reduced form regression 
measures the price inflation as the increase in prices that cannot be 
explained by the variables included in the model. This estimate can 
be misleading if the model omits factors that are important in deter-
mining prices in the market. For example, an important cost could 
have increased during the class period and, if this cost variable was 
not included in the model, the effect of this cost increase on price 
could be misinterpreted as price inflation due to the alleged conspir-
acy to fix prices. An expert must use economic theory and industry 
experience to make sure that all relevant factors are included. As 
mentioned earlier, sometimes reliable data on some of these relevant 
factors are not available; this may prevent an estimation of damages 
using a common methodology.

Even if the economic expert is able to control for all the relevant 
variables, there may be limits to what a reduced form regression can 
do. When the variables in a reduced form price equation clearly cap-
ture only a demand shift (for example, greater popularity of airline 
travel) or a supply shift (cost of fuel), one can be confident that they 
are capturing the effects of demand or supply on price. However, the 
‘conspiracy’ variable is used to capture variation not accounted for 
by both competitive supply and demand factors so it has no such 
interpretation. By design, it captures changes in prices not captured 
by other variables in the regression model. To interpret it as captur-
ing only price changes that result from a change in supply behaviour 
attributable to a price-fixing conspiracy, one needs to separate its 
demand and supply components. To isolate these effects, one may 
need to rely on structural regression models, which are described 
below.

Structural regression models
Structural regression models attempt to explicitly explain prices as a 
result of interaction between demand and supply factors. Typically, 
such models include both an equation explaining demand behav-
iour and an equation explaining supply behaviour. The distinction 
between demand and supply in a structural model allows economists 
to explicitly estimate a supply equation while simultaneously taking 
into account how factors in a demand equation affect the supply 
behaviour. 

By using a structural model, one could, in theory, estimate the 
quantitative effect of alleged price-fixing with the proper economic 
interpretation of the ‘conspiracy’ variable in the supply equation. 
There are many structural regression models that may be employed, 
each with its advantages and disadvantages.31 The data requirements 
for estimating a structural regression model can be high. As dis-
cussed earlier, reliable data on some of the relevant variables may 
not be available; this could prevent the estimation of damages using 
a common methodology.

***

There are critical assumptions that underlie empirical approaches 
commonly used to analyse class certification issues in direct pur-
chaser price-fixing cases. In real-world markets with differentiated 
or heterogeneous products and disparate prices, a misapplication of 
these approaches may lead to erroneous inferences about whether 
there is common proof of impact and whether class-wide damages 
can be estimated using a common methodology. 
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