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Cartel detection is usually viewed as a key task of competition authorities. A special case of cartel is the 

parallel behaviour in terms of price selling. This type of behaviour is difficult to assess and its analysis has 

not always conclusive results. For evaluating such behaviour the data available are compared with 

theoretical values obtained by using a competitive or a collusive model. When different competitive or 

collusive models are considered, for the simplicity of calculations the economists use the symmetry 

assumption of costs and quantities produced / sold. This assumption has the disadvantage that the 

theoretical values obtained may deviate significantly from actual values (the real values on the market), 

which can sometimes lead to ambiguous results. 

The present paper analyses the parallel behaviour of economic agents in the absence of the symmetry 

assumption and study the identification of the model in this conditions. 
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In the context of economic globalization, the emergence of European economic area, the 

abolition of duties assigned to this area, the economic crisis and other such factors, the 

competitiveness of companies is increasingly important. To meet the competitive pressures and 

the economic crisis, companies should consider a significant reduction in production costs, a 

more active concern for innovation for a better adaptation to consumer demands, in other words 

to improve their competitiveness. 

Besides the development of the competitiveness, the companies have another solution to deal 

with these pressures: making anticompetitive agreements aimed at fixing prices, sharing markets, 

limiting production etc. These agreements are particularly harmful because the companies 

involved do not act differently but as a single entity thus seeking to extract as much as possible 

from the consumer surplus to increase their own profits. 

Even if today we can say the economic crisis is ended and it will follow a period of economic 

growth, the competition authorities should pay attention to possible anticompetitive agreements 

made during the crisis and that are maintained today. The globalization of the economy gives 

many companies the opportunity to motivate that prices charged are at the same level as in other 

countries, without taking into account the specificities of each market and the costs of / the 

opportunities for export activities, including the effects of these activities on the price level of the 

foreign markets. 

The parallel behaviour in terms of price evolution is explained by the companies, generally by 

factors such as prices of similar products on foreign markets or shocks to the costs of production / 

sales on the background of charges approximately identical to those of the rival firms. Such 

arguments do not take into account the independence of the economic strategies of the firms or 

their motivation to develop their business and to maximize their individual profits. For example, 

due to a high degree of substitutability an operator can keep unchanged the selling price while its 
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competitors decide to operate a price increasing. This decision would result in an increase in the 

quantity sold which will result in a reduction in production costs due to the scale effect.  

Because the lack of competition due to a parallel behaviour has always economic arguments 

more or less strong, the anticompetitive agreements that have as object such behaviour are very 

difficult to prove. 

 

Literature review 

The Wood Pulp55 case is one of the cases in which the European Commission attempted to 

analyse the parallel behaviour of the companies. . Such cases have a high degree of difficulty as 

the competition law does not prohibit an intelligent adaptation of the companies to the market 

conditions. 

The European Court of Justice (ECJ) has stated that it is not prohibited to the economic operators 

to adapt "intelligently" to certain situations which exist on the market or which may be presumed 

to exist in the future (the case Wood Pulp II). 

In 1981, forty-three defendants (six Canadian wood pulp producers, ten American, eleven 

Finnish, ten Swedish, one Norwegian, one Portuguese and one Spanish producer, plus the US 

Pulp, Paper and Paperboard Export Association, the Finnish Common Sales Agency and the 

Swedish Association of Wood Pulp Producers) were informed that the European Commission 

had found evidence of collusive behaviour with regard to the selling prices to the European paper 

producers. The main evidence given was the fact that, from 1975 to 1981, these prices moved in a 

parallel way from quarter to quarter. 

On 19 December 1984, the Commission imposed fines on thirty-nine companies, but on 31 

March 1993 ECJ annulled the Commission’s decision and most of the fines56. Later this case has 

been intensively analysed by economists (both practitioners and theoreticians). All of these 

analyses are based on the results of the application of a competitive model (generally the Cournot 

model) and a collusive model on the existing data on the market. 

For example Louis Phlips considers more appropriate to use a super game in which the first 

period is characterized by the existence of a cartel and subsequent periods are characterized by 

existence of repressive reaction behaviour as a Cournot type competition. 

In the economic literature there are many articles and papers that analyse the parallel behaviour 

and its causes (purely economic or existence of an anticompetitive agreement). All of these 

papers use the available data and compared them with theoretical values obtained by using a 

competitive or a collusive model.  

As a competitive model, generally is preferred the Cournot model. The Cournot model presumes 

that the market’s players set simultaneously their quantities to be produced. Price is established 

by the market on the basis of the supply and demand (the sum of the sold quantities). 

An important hypothesis used in these papers is the asymmetry assumption which simplifies the 

calculations necessary to identify further theoretical values but which is a very restrictive one and 

can leads to ambiguous results.  

 

Methodology 

Suppose that the competition authority is considering a market where observes the manifestation 

of a parallel behaviour (in terms of price evolution) and suspects that it is the result of an 

anticompetitive agreement between the companies on the market. 

When different competitive or collusive models are considered, for the simplicity of calculations 

the economists use the symmetry assumption of costs and quantities produced / sold. This 
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assumption simplifies the calculations necessary to identify further theoretical values for the 

quantities sold, the selling price and profit firms in these models. In addition, its use allows 

creation of models easy to estimate, regardless of the number of companies suspected of being 

involved in the anticompetitive agreement. 

The symmetry assumption has the disadvantage that the theoretical values obtained may deviate 

significantly from actual values, which can sometimes lead to ambiguous results (for example 

results that show the simultaneous existence of a cartel and competitive behaviour, which is 

impossible as following the working hypothesis). 

To make an analogy, we can refer to this two different situations (using or not using the 

symmetry hypothesis) as to attempt to calculate the geometric mean of three numbers when we 

know the sum of this numbers. The geometric mean differs a lot if the numbers are equals (we 

have a maximum value of the geometric mean) or not. For this reason we need more information 

about these three numbers than their sum in order to have a better estimation of their geometric 

mean.   

As a result of the above, the present paper analyses the parallel behaviour of economic agents in 

the absence of the symmetry assumption. The main task in such analysis is to study the 

identification of the model. In other words if the removal of the symmetry assumption has as 

consequence the impossibility of obtaining values for the models applied on the data, then our 

model is unidentified and we are unable to distinguish between the parallel behaviour and an 

anticompetitive agreement. 

 

Cournot Competition 

To facilitate the presentation of the economic model we assume that on an oligopolistic market 

there are 3 companies that produce goods / services, protected by the entry of new competitors 

and that the inverse demand functions are: 

 

 

 

 

 

It is obviously that the hypothesis on the number of firms operating in that market is not a 

restrictive one. The model can be applied to any number of operators but then we should consider 

individual demand functions for each of these companies so that all of them to form a system of 

linear equations compatible-determined (number of equations equals the number of variables, 

where the variables are represented by the selling prices). 

The coefficients of this system can be identified by the econometric estimates of individual 

demand functions. After solving the above system we get that each of the three prices is a 

function of quantities sold by companies: . 

If firms compete à la Cournot they aim to maximize their profit, without interest in the total profit 

obtained by all firms in the market. For this we have to solve the equation resulting from 

imposing the condition of maximizing the individual profit of the firms (ci represent the average 

cost of the company i and its value is known): 
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After imposing conditions for maximize the individual profit, replacing the variable pi with its 

value calculated above we get the following linear system of equations: 
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Using this system solution, on the basis of the relationships that give the value for the company's 

i selling price depending on q1 , q2 and q3, we obtain the theoretical values of the selling price that 

would been practiced if the market companies would been compete à la Cournot. 

 

Collusive behaviour 

In a market where the economic agents conclude anticompetitive agreements, for the analysis of 

market supply and demand they must be regarded as a single entity. Because the companies act 

like a single one, for the collusive model is important the total output of the market and not the 

individual output (the quantity sold by each of the companies).  

The objective of this paper is to analyse the absence of the symmetry assumption which affect 

only the results of the competitive behaviour (Cournot competition). This is why we present the 

collusive behaviour just for illustrating the entire process of analysis of the parallel behaviour. 

We assume that the inverse demand function is: 

 

 

 

If companies decide to collude, their objective will be to maximize the total profit on the market 

and to establish market share / production. For this, we have to solve the equation resulting from 

imposing the condition for maximizing the total profit on the market (pm and cm represents the 

average price on the market, respectively the average cost on the market and they are known): 
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After solving this equation, on the basis of the market quotas existent before the agreement (or 

other such initial conditions) we obtain the theoretical values for the selling price and sold 

quantity for the situation where the companies on the market collude. 

 

Case study 

For study the difference between the results of parallel behaviour analysis with and without the 

symmetry assumption, we used data generated for an oligopolistic market with three competitors. 

When data were generated, has been considered a market with Cournot competition. 

In a real situation the analyst does not know if the market is characterized by competition 

between the firms or by an agreement between them. He observes only the parallelism of selling 

prices, the sold quantities and the costs for each of the companies. Thus, to have a better 

understanding of the effects of the symmetry assumption’s absence, we preferred to generate the 

data in accordance with a Cournot competition behaviour. The selling prices on this market are 

 = (7.87, 8.02, 8.1). 

The values for theoretical selling prices obtained in the situation when the symmetry hypothesis 

is used are:  = (7.26, 7.37, 7.41). For this we have to estimate the inverse demand 

function (as a result of the symmetry assumption we will have a single function, the total demand 

function) and to impose the condition for maximizing the individual profits (due to the symmetry 

hypothesis there will result a single equation to solve). 

If we eliminate the symmetry assumption, the numbers of unknown parameters is increasing 

(there are as many different quantities sold as the firms that compose the oligopoly). As we stated 
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before, to surpass this inconvenient we have to estimate each of the individual inverse demand 

functions and to solve the obtained system (in variables p1, p2 and p3). After these steps we get: 

 

 

 

 

 

In order to find the theoretical values of the selling prices we have to find first the theoretical 

values of the sold quantities. For this we have to impose the conditions for maximizing the 

individual profits. Solving the new linear system of equations, we are able to calculate the 

theoretical values for the sold quantities and to substitute them in the above system. Finally we 

obtained the following values for the selling prices:   = (7.63, 7.64, 7.69). 

It is obviously that results obtained in the absence of the symmetry assumption are closer to the 

real values and they represent a better estimation than the results obtained if the symmetry 

assumption is maintained.  

 

Conclusions 

The use of the symmetry hypothesis in the analysis of the behaviour of market’s players is a very 

restrictive one and the results obtained may differ significantly from the real values. This is why 

we have to be very careful when we try to assimilate the parallel behaviour observed in the 

market with a competitive or a collusive one.  

We performed an analysis of the parallel behaviour relaxing the symmetry assumption. We 

proved that the model is still identified in this case and the theoretical values estimated for the 

selling prices are closer to the real values than if we maintain the symmetry assumption. This 

aspect is a very important one because sometimes it may represent the difference between 

assessing the parallel behaviour obtained as a competitive or a collusive one. 
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