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Abstract 
 
This paper applies the event study methodology to two merger cases analyzed by Cade (Administrative 
Council for Economic Defense): Itaú-Unibanco and Gol-Webjet. According to this methodology 
(Eckbo,1983), anticompetitive mergers benefit not only merging firms, but also their rivals, since a less 
competitive environment also favors the latter group. Therefore, a merger will be anticompetitive if there 
is an increase in the rival firms’ stock prices. On the other hand, if the market expects that a given merger 
will produce significant efficiency gains, a decrease in the rival firms’ stock prices would be observed, 
since they would now compete against a firm with significant competitive advantages. Using this 
reasoning (identification strategy), we conclude that Cade’s decisions, in both mergers, are consistent 
with the empirical results obtained from the event methodology. 
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1. INTRODUCTION 
  

Making inferences about the consequences of a merger can be, in many cases, a challenging task. 

Typically, one needs to define the theory and the empirical strategy that will be used to identify its 

effects, from the point of view of antitrust analysis. In many cases, theories with a strong theoretical 

foundation are available, but the data needed to identify the competitive effects do not exist or are 

difficult to acquire, due to high costs or confidentiality reasons. 

The event study methodology proves to be useful in antitrust analysis since it has a solid 

theoretical foundation and it demands data that is public and easily available: publicly traded firms’ stock 

prices. Its application consists in evaluating the impact of a specific event on a firm’s value. The main 

idea, which is broadly developed and applied in Finance, is that market agents gather and absorb new 

information very quickly. Thus, capital markets’ movements observed during the event are useful sources 

of information in order to evaluate financial and competitive impacts (in merger cases). It is important to 

highlight that, although the number of firms listed in the stock exchange is limited, specially in Brazil, 

several major mergers, which are usually natural candidates to ex-post analysis, include publicly traded 

firms4.  

The event study technique has a long tradition in the finance. According to MacKinlay (1997), the 

first study was published by Dolley (1993), who evaluates the impact of a typical operation in the 

financial market (stock splitting) on the nominal price of stocks during the splitting period. 

The first work to apply the event study methodology’s framework to merger analysis was 

developed by Eckbo (1983). The author argues that anticompetitive mergers are beneficial not only to the 

merging firms, but also to their rivals, since a less competitive environment also favors the latter group. 

Therefore, a merger will be anticompetitive if there is an increase in the rival firms’ stock prices. On the 

other hand, if the market expects that a given merger will produce significant efficiency gains, that is, 

major cost reduction for instance, a decrease in the rival firms’ stock prices would be observed, since they 

would now compete against a firm with significant competitive advantages. Eckbo’s (1983) work is based 

on two theories, which are discussed in the following sections: oligopoly theory and capital market 

efficiency. This work is structured as follows. First, we present the economic and finance based theories 

which are used to identify the merger’s effect. Secondly, we present a brief literature review event studies 

applied to mergers. In the following section, the methodology is presented in details. In the last two 

sections, we present the results for the Itaú-Unibanco and Gol-Webjet cases5 and final comments.  

                                            
4	In the case of ex-ante analysis, event studies can also be useful, since many cases which demand deeper economic 
analysis are those that involve big firms, whose stocks are usually being traded in stock exchanges.	
5	These two cases were chosen for being notorious ones, with broad media repercussion and among other professionals 
dedicated to competicion defense.	



 
2. OLIGOPOLY THEORY 

 
To better understand the unilateral effects of a merger between two firms and its effect on 

rivals, we present a model to motivate the empirical strategy (see the next section). We do so using a 

classic model of oligopoly: Cournot with homogenous products and firms with different costs. It is worth 

noting that the Cournot example is purely illustrative, since, as will be exposed later, the same effects 

extend to a wide class of oligopoly models. 

Consider a market with n firms, in which firm i defines the quantity to be produced 𝑞". The 

aggregate output is given by 𝑞 = 𝑞$ + ⋯+ 𝑞'. The market price is given by the linear inverse demand 

function 𝑃 𝑞 = 𝑎 − 𝑏𝑞 (com a,b>0). Assume further that the cost functions are linear: 𝐶" 𝑞" = 𝑐"𝑞" 

with 𝑐" ≤ 𝑎		∀	𝑖 = 1…𝑛. Denote 𝑞5" = 𝑞 − 𝑞", i.e., 𝑞5" equals the sum of all other firms’ output minus 

the amount produced by firm i. Therefore, the inverse demand function could be rewritten as: 

 𝑃 𝑞", 𝑞5" = 𝑎 − 𝑏𝑞5" − 𝑏𝑞" ≡ 𝑑" 𝑞5"  (

(1) 

𝑑"	(𝑞5") can be interpreted as the residual demand function of firm i. Clearly, if firm i 

believes that other firms’ total output will grow, it will face a smaller residual demand. The firm picks 𝑞" 

so as to maximize its profits 𝜋" = 𝑎 − 𝑏 𝑞" + 𝑞5" 𝑞" − 𝑐"𝑞". The first order condition of this 

maximization problem can be expressed as: 

𝑎 − 𝑐" − 2𝑏𝑞" − 𝑏𝑞5" = 0 

Solving for 𝑞": 

 𝑞" 𝑞5" =
1
2𝑏 𝑎 − 𝑐" − 𝑏𝑞5"  

(2) 

Equation (2) corresponds to firm i’s best response function. Note that, in the Cournot model, 

the best response function is downward sloping, meaning that firm i’s best response to an increase in its 

rivals’ aggregate output is a reduction in its own production. In equilibrium, the equation above is 

satisfied for each on of the n firms. Applying the sum to the best response functions over i, one will find 

that: 
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(3) 

By definition, 𝑞"" = 𝑞. Also note that, 𝑞5" = 𝑛 − 1 𝑞" . Letting 𝑐"'
">$ = 𝐶 , equation 

(3) can be rewritten as: 

 𝑞 =
1
2𝑏 𝑛𝑎 − 𝐶 − 𝑏 𝑛 − 1 𝑞 ⇔ 𝑞∗ =

𝑛𝑎 − 𝐶
𝑏 𝑛 + 1  

(4) 

 

  



Note that, in equilibrium, 𝑞5" 	= 	𝑞∗ − 𝑞". Substituting this result in the best response function 

for 𝑞"  (equation 2), we can find the amount produced by firm i in the Cournot equilibrium:  

 

 𝑞"∗ =
𝑎 − 𝑛𝑐" + 𝐶5"
𝑏(𝑛 + 1) 																																																													 (5) 

 

where 𝐶5" ≡ 𝑐AAB" . 

 

Note that, in equilibrium, the first order condition can be rewritten as  

𝑏𝑞"∗ = 𝑎 − 𝑏 𝑞"∗ + 𝑞5"∗ − 𝑐" = 𝑃 𝑞∗ − 𝑐". Therefore, the equilibrium profits are calculated according to 

the following equation: 

 
																															𝜋"∗ = 𝑃 𝑞∗ − 𝑐" 𝑞"∗ = 𝑏 𝑞"∗ C =

𝑎 − 𝑛𝑐" + 𝐶5" C

𝑏 𝑛 + 1 C  
(6) 

Also suppose that the equilibrium is an interior solution in the sense that all firms are active in 

equilibrium, that is, 𝑞" > 0	∀	𝑖. In mathematical terms, such result is guaranteed by the constraint 𝑐" ≤
$
'
(𝑎 + 𝐶5"). 

It is easy to notice that EFG
EHIG

≥ 0	. According to this derivative, it becomes clear that, in the 

Cournot model, firm i’s profit level, 𝜋", is positively related to rival firms’ cost level – represented in this 

model by 𝐶5". In other words, the more efficient rivals firms are, i. e. the bigger 𝐶5", the smaller will be 

the profit of the i-th firm. This result suggests that two firms becoming more efficient (as a consequence 

of a merger for instance) leads to a profit reduction for other players in the market.  

Neven, Duso e Roller (2006) and Lagerlof e Heidhues (2005) also remark that the Cournot 

model, as the one presented in this section, implies an inverse correlation between rival companies’ 

profits variation and consumer surplus. Therefore, if a merger cause harm to rivals it is beneficial to 

consumers.  

Although we follow a simple Cournot model in this section that assumes, for instance, linear 

demand, this relation is applicable to a more extensive class of oligopoly models. Farrell and Shapiro, for 

instance, show that the result presented above (rivals’ profit reduction means increasing in consumers’ 

welfare) extends to Cournot models (with homogeneous products) under more general hypothesis (only 

some regularity conditions, such as stability and uniqueness, are demanded). In addition, Neven, Duso 

and Roller (2006) stress that the same result is valuable for games with differentiated products under 

Bertrand competition. 

  



 
3. Efficient Markets and Identification Strategy 

 
 An important idea in Finance is that stocks reflect expectations about the discounted value of a 

firm’s future profits and that a non-anticipated event (like a merger) makes agents update their 

expectancies. In this way, available information about the movements of publicly traded firms’ stock 

prices may be used to predict the impact of a merger on firms’ profitability and, according to previous 

analysis, to make inference on competitive effects. 

 In a more structured way, the hypothesis to be empirically evaluated are: 

 

Hypothesis 1. Exercise of market power: firms raise their profits by eliminating competition, 

with no significant efficiency gains. 

 

Hypothesis 2. Efficiency effect: The merger reduces significantly the merged firm’s costs.   

Under the first hypothesis, the anticompetitive scenario, as soon as economic agents become 

aware of the merger, an increase in the stock value of rival firms should be observed. Under the second 

hypothesis, the procompetitive scenario, a reduction should be observed instead.  

 

2.2. Evidence using the Event Study Methodology 
 

Eckbo (1983) analyzed a sample of 259 horizontal and vertical mergers, of which 76 were 

effectively evaluated by the government, on the allegations that they would lead to market 

monopolization. The paper was based on the hypothesis presented in the previous sub-section, i.e, the 

competitive nature of the merger would be captured by the capital market signals. However, as Eckbo 

acknowledges, it has been argued that even a pro-competitive merger can generate positive abnormal 

returns for rivals, since the merger may reveal to outsiders that one way to increase efficiency is to merge 

with a competitor. The method used in this article to estimate the abnormal returns was the market model, 

discussed in the next section. The results showed that rivals of 65 challenged mergers around the date of 

the merger proposal's announcement showed abnormal positive returns. These results showed that in most 

blocked merger the government (antitrust agency) was wrong and there was evidence that the government 

had been working in the past two decades to protect high-cost companies from efficient, low-cost 

competiton. 

Stilman (1983), using a sample of 11 mergers evaluated by the US Department of Justice (DoJ) 

and the Federal Trade Commission (FTC), applied the event study methodology to evaluate the 

effectiveness of the decisions made by the antitrust agencies. He reached the conclusion that “on balance 

the government has brought Section 7 cases against horizontal mergers that were not expected by 



investors to have any appreciable effect on product prices”. Macfee and Williams (1988), in order to 

verify the effectiveness of the event-study methodology in detecting anticompetitive effects of mergers, 

used this methodology in a merger that ex post was characterized as anticompetitive, that is, they verified 

if the assets of the firms had evolved consistently with the anti-competitive merger hypothesis. The 

authors reported as a result that the coefficients signs were opposite to those predicted by the anti-

competitive merger hypothesis, but insignificant with respect to the hypothesis that the merger could 

generate efficiency gains in the market. They argued that a possible explanation for this result may derive 

from the fact that the rival firms are large multi-product companies and that only a small part of their 

revenue comes from the analyzed market. 

Duso, Neven and Roller (2002) used event studies to investigate the determinants of European 

merger control decisions. Considering a sample of 164 decisions, they evaluated the anticompetitive 

consequences of such mergers from the stock price reaction of rival companies, and then compared the 

decisions of the European Commission. They found that the European Commission made the wrong 

decision in 28% of the blocked mergers and in 23% of the cleared mergers. 

Li and Lucinda (2009) analyzed the effects caused by the merger between two large Brazilian 

telecom companies BrT and Oi in 2008. The authors applied a methodology very similar to that of Eckbo 

(1983). The results of Li and Lucinda (2009) concluded that the Oi-BrT merger provided more 

competition for competitors with less participation in the land-line market but lessened competition with 

rivals with greater participation in the mobile phone market. 

Duso, Gugler and Yurtoglu (2010) proposed to verify empirically the ability of the event based 

methodology to capture the ex-ante effects on post-merger profitability of both the merged firms and their 

rivals. To do so, the authors used a sample of large mergers containing 482 firms (merging firms and 

rivals), over1990-2002 period. Their results suggest a reasonable reliability of the event study 

methodology.   

 

4. Methodology 
 

The event studies technique is based on the stock market efficiency hypothesis, according to 

which the market value of a firm reflects the present value of its expected cash flow. Anti-competitive 

mergers are beneficial not only to merged firms, but also to their rivals, as a price increase for the new 

firm allows rivals to also raise the price of their products. Therefore, an anticompetitive merger, in the 

absence of gains in productive efficiency, leads to an increase in stock prices of the non-merging firms. 

Otherwise, a decrease in the shares values of these same companies should be verified. Event studies 

consist of measuring abnormal returns associated with a particular event (for example, announcement of a 



merger). Abnormal returns are identified as the difference between the observed movement of the actions 

and what would have occurred in the absence of the event. 

In the context of mergers, the steps to be taken to carry out the event study are6: 

-  Identification of the companies that are potentially affected by the merger. Typically, data from 

rival companies are used.  

- Definition of the relevant dates. A common choice is the date the first relevant news appeared in 

the press. 

- Calculation of abnormal returns (AR) and accumulated abnormal returns (AAR). 

-  Statistical tests to evaluate significance of the returns calculated in the previous step. 

 

The first two steps are discussed in the context of real cases, Itaú-Unibanco and Gol-Webjet 

mergers. The last two steps are detailed below. 

 

The structure of the event study carried out in this work is the one recommended by Campbell, Lo 

and Mackinlay (1997). The econometric inference of the abnormal returns follows the following 

algorithm: 

 

1) Calculation of normal returns. Campbell, Lo and Mackinlay (1997) suggested the method known 

as the market model. According to MacKinlay (1997), this is a simple model that generates results similar 

to alternative models of asset pricing such as CAPM, arbitrage and others. The market model consists of a 

simple linear regression of the return of asset i on the market return. The equation to be estimated by OLS 

is: 

 
tmtt rr ebb ++= 21                                                                                                                (7) 

 

 

Where rt and  rmt denote for each period t respectively, the return of the asset and the market 

portfolio, respectively, and te  denotes the estimation error7. Return on assets may be composed of the 

share price of a single company on a portfolio of assets of several companies possibly affected by the 

merger (rivals). For the market return, indexes may be used with the IBOV (Bovespa indexes) or other 

indexes such as IBRx (Brazil index) and IFNC11 (BM & Bovespa Financial index). This regression is 

conducted for a period (prior to the event date), known as the estimation window, which must be 

sufficiently large to obtain parameters with suitable econometric properties for performing the relevant 

statistical tests.  

 
                                            

6	Buccirossi et al. (2006)	
7The parameters obtained from this regression were usually tested. 	



2) Once we obtain the data generation process of the normal returns, it is necessary to 

calculate the difference between the actual return (rt) on the day of the event and the one that would be 

"normal", that is, predicted by the model based on data within the regression window. The difference 

between these two returns is defined as an abnormal return AR, whose formula is given by: 

 

mtrt rrAR 21
ˆˆ bb +-=                                                                          (8) 

The return on the day of the event may not capture all the informational effects of the merger. It is 

possible and even likely that economic agents will become aware of the merger even before the press 

announcement. To capture this effect, the event window is defined, during which it is assumed that all 

relevant information is absorbed by economic agents. The relevant statistic then becomes the abnormal 

return accumulated during this period (AAR), whose formula is given by: 

å
Î

=
Gt

tARAAR
                                                                                                                              

(9) 

 

The set G contains the dates of the event window. According to Mackinlay (1997), the 

variance of the abnormal return is given by8: 

ú
û

ù
ê
ë

é -
++= 2

1

22 11

m

mt
RA

ur
L s

ss e !
                                                                                                      

(10) 

Where L1 represents the size of the estimation window and u and mŝ  represent the mean and 

variance of rmt respectively. 

 

The variance of the abnormal return has two components: the first is the error variance and 

the second the additional variance arising from the sampling error of the regression coefficient estimates. 

However, Mackinlay indicates that for "large" samples, the second term disappears, that is, for relatively 

long estimation windows, the second component can be ignored without estimation losses. With this 

approximation, the abnormal return variance (AR) is given by 22
ess =RA  and the cumulative abnormal 

return variance (AAR) is calculated as follows: 

 

 2
2

2
ess LAAR =  (11) 

 

Where L2 represents the number of days of the window event, that is, the number of elements 

in G. 
                                            

8	Where L$ denotes the extension of the estimation window. 



 

3) The next step is to verify the significance of AR and AAR values. In order to do so,  t tests 

were performed under the null hypothesis 𝐻M that the abnormal returns are zero, that is, that the event 

under study has no impact on the (rival) firms . 

 

 

es
ARtAR =  

(12) 

 

AAR
AAR

AARt
s

=  
(13) 

   

The t-tests are then evaluated in the usual way by considering the critical values of the student 

t-distribution with L1-2 degrees of freedom, or as is the typical case in event studies which have relatively 

high degrees of freedom, the approximation of the distribution t by the standard normal.. 

The approach outlined above is based on the finance literature (Campbell, Lo and Mackinlay, 

1997). However, it relies on the assumption that returns follow normal distributions, which may not be 

supported in many cases. Therefore, it is recommended to use the method described above to generate the 

first results and then perform other tests to evaluate robustness. The following tests do not assume normal 

returns: bootstrap and generalized rank. 

 

Bootstrap 

 

Briefly, the bootstrap consists of generating several artificial samples and obtaining the 

empirical distribution of the tRA and tRAAC statistics (defined above). The method follows the one proposed 

by Marais (1984), which follows the standard approach of bootstrap in linear regressions, using the 

residues and estimation with real data to generate artificial series of the dependent variable and thus 

realize new regressions and new values for the statistic under evaluation (tAR and tAAR). 

More formally, Marais proposes the following algorithm: 

 

i) Estimate the regression tmtt rr ebb ++= 21 , by OLS, for t = 1, .., L1. Obtain the 1b̂ , 2b̂ and 

2ˆ es estimates, and the series of residues tê . 

 

ii) Compute the test statistic, according to the equations that define tAR and tAAR. 

 

iii) Perform the bootstrap process as follows: 



a) Randomly select with replacement L1 + L2 observations of the vector ),ˆ( tt rme , t = 1, ..., L1. 

It should be noted that L1 and L2 respectively represent the size of the estimation window and the event 

window; 

b) Treat 1b̂  and 2b̂  as the true parameters to compute L1 + L2 artificial returns (new series of 

the dependent variable), using the selection obtained in item (a); 

b) With this new series of artificial returns, make a new regression of the market model, 

obtaining new estimates 1b̂ , 2b̂ and 2ˆ es . In the possession of this new set of estimates, calculate AR, AAR 

and the t tests indicated in the equations that define tAR and tAAR. 

 

iv) Repeat step (iii) a large number of times and then obtain the empirical distribution of the 

statistics defined  by tAR and tAAR. 

v) Calculate the critical values at the desired level of significance, say 5%. 

 

Generalized Rank Test 

A simple test, which relaxes the hypothesis of normal returns, was originally developed by 

Corrado (1989), Corrado and Zivney (1992) and Kolari and Pynnonen (2011). This is a non-parametric 

rank test. It is based on the standardized abnormal return (SAR) or standardized cumulative return 

(SAAR). 
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Briefly, Kolari and Pynnonen (2011) define the GRANK -t test as9: 
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The series tU  is constructed using the generalized accumulated abnormal returns (GAARt), a 

series that has L1+1 elements, being computed as follows: 

 

},,.....,,{
121 tSAARSARSARSARGAAR Lt =  

 

GRAAC is the union of the set formed by the daily abnormal returns inside the estimation 

window },.....,,{
121 LSARSARSAR  with the unitary set { }tSAAR , which contains the cumulative return of 

the event the window. That is, cumulative (standardized) return is treated simply as an additonal 

observation in the series of abnormal returns. Kolari and Pynnonen show that, under the null hypothesis 

that the event (merger) has no effect on the share value analyzed, the t-grank statistic follows a t-student 

distribution with L1+1 degrees of freedom10. 

The GRANK-t test interpretation is the same as the standard t - test. A statistic is generated 

and then compared with critical values form t distribution. Also, due to the typical high number of 

observations in the estimation window (L1), inference can also be performed using the standard normal 

distribution11. 

 

                                            
 
10	For more details on the construction of the GRANK t test see Kolari and Pynnonen (2010).	
11	It	is	worth reminding that this does not contradict the underlying motivation of not assuming a normal distribution for the 
regression error.	



 
5. CASES 

 
5.1 Itaú-Unibanco Case 

 
Context 
 
Table 1 exhibits the assets of the main Brazilian banks. The merger involved two of the seven 

largest banks (in total assets). In the year the merger took place, it is possible to verify that Itaú and 

Unibanco held market shares of 14.61% and 6.44%, respectively. 

 
     Table 1 – Banking Market Share – Total Assets (September 2008)  

            Assets (R$ bi)     Market Share (%)  
BB 444.70 16.21% 
Itaú 400.95 14.61% 
Bradesco 365.30 13.31% 
Santander 331.83 12.10% 
CEF 276.06 10.06% 
Unibanco  176.81 6.44% 
HSBC 114.34 4.17% 
Others 429.58 23.09 

                    Source: Banco Central.  
                                    

Almost two years after the announcement (November 2008), the merger that unified Itaú and 

Unibanco was approved without restrictions. The motivation for the unanimous approval of the meger, 

which created the largest financial institution in the country, with assets of R$ 577 billion and 57 million 

clients, was the conclusion that remaining competition was still strong and that state-owned banks would 

preserve market rivalry. 

The markets were examined as service groups (assets, payroll loans, credit card, personal 

loans, foreign currency loans, etc.) and divided in several relevant markets –insurance market and private 

pensions, for instance. The merger implied an increase in concentration superior to 20%, which was not 

enough to caracterize demonstrate the exercise of market power in none of the defined relevant markets. 

Therefore, unanimously, Cade considered that the merger was not capable of causing harm to 

competition, considering the strength of the remaining rivalry in the market. 

 

Data and Results 

 

The data come from daily stock prices and the market values of the rival firms, as well as the 

daily prices of the market-level portfolio, represented by one of the following indexes: IBOV (Ibovespa 

index), IBRX (Brazil index), IBRX50 (Brazil 50 index) and IFNC11 (BM&FFBOVESPA Financeiro 

index). All the sample’s series were extracted from the Economática financial database. For this event 



study, we used data from rival banks: Banco do Brasil and Bradesco. Other banks such as Caixa 

Econômica Federal (CEF) are not a publicly traded companies and Santander, in turn, presented many 

missing data. We then constructed a portfolio containing the returns of Banco do Brasil and Bradesco 

stocks, weighted by the respective market values. The event’s date was established as November 3rd, 

2008, since this was the day in which merging parties signed the first contract, according to the Secretaria 

de Acompanhamento Econômico (SEAE). On this same date, the merging companies disclosed a 

communique to the market and the press informing about the transaction, according to a report from 

“FolhaDinheiro”. 

A long enough time period (200 days) was chosen for the estimation window and, for the 

event window, we calculated the abnormal return for different time spans. 

 
Table 2 – Results of the Merger’s Announcement Day (AR) 

  t-Statistics 
 

       t-Grank Statistics  

    
IFNC11 -6.107*Ϯ -1.732  
IBOV -2.731* Ϯ -1.714  
IBRX -2.481* Ϯ -1.697  
IBRX-50 -2.399* Ϯ -1.679  
    

             * Significant at 5% per standard-normal. Ϯ Significant at 5% per bootstrap method. 
             Source: Developed by author. 

 
The results from the first column in Table 2, corresponding to the parametric model (that 

assumes that errors follow standard normal distribution) and the bootstrap model, are robust to changes of 

the reference variable measuring market return (IFNC11, IBOV, IBRX, IBRX-50). Indeed, all t-statistics 

are significant and indicate negative impact of the merger between Itaú and Unibanco on the rivals 

(Banco do Brasil and Bradesco), which allows us to conclude that the merger is procompetitive: 

economic agents anticipate gains in efficiency for the banks involved in the merger and, therefore, 

anticipate losses of the rival companies. 

However, the same results are not found for the generalized rank test (second column of Table 

2). The t-grank statistic is negative, but it does not allow us to reject the null hypothesis that abnormal 

returns equal zero. This result is valid for all market indexes, indicating that the merger is neutral with 

respect to its effects over the rivals, neither pro nor anti-competitive. 

Despite the apparent contradiction, the results from Table 2 are revealing and useful from the 

antitrust perspective, for they are consistent with the conclusion that the merger is not anticompetitive. It 

is at most neutral. 

 

  



Robustness Analysis 

 

Most event studies applied to merger evaluation utilize, in addition to the teste conducted 

above which are based on (abnormal) returns calculated at the day of the merger’s announcement (AR), 

tests with (abnormal) accumulated returns (AAR), as defined in the methodological section. The objective 

is to detect possible abnormal variations in a time range (known as event window) around the day of the 

merger’s announcement. Several event windows were used to evaluate the robustness of the results. For 

every window, independent tests for each measure of market return were conducted. 

For the shortest window range, three days before and after the announcement, represented by 

[-3,3], the results of the models that used IFCN11 as market return find negative statistics for every model 

(parametric, bootstrap and rank). However, they are not significant.  

Using other market return indexes (IBOV, IBRX and IBRX-50) the results show positive but 

non-significant statistics. The same sign pattern and absence of significance are found when we assume 

the window [-5,5]. The results with asymmetrical windows [-10,5] show a sign pattern different from 

those of the two previous windows, since it presents more negative values. However, as well as models 

with symmetrical windows [-3,3] and [-5,5], all the results (standard test, bootstrap and generalized rank 

test) are not significant. Therefore, all the results obtained with accumulated returns (AAR) indicate that 

the merger is neutral: neither pro nor anti-competitive. 

Therefore, it’s possible to conclude from all results obtained until now (from AR and AAR) 

that the merger is at most neutral, which is consistent with the approval of the merger by CADE. 

Table 3 – Results for the accumulated return in window [-3,3] (AAR) 
 t-Statistics 

 
t-Grank Statistics  

    
IFCN11 -1.1661578 -1.4517048  
IBOV 0.63854053 0.91305121  
IBRX 0.39449188 0.60224741  
IBRX-50 0.44405764 0.67122351  
    

             * Significant at 5%. Ϯ Significant at 5% per bootstrap method. 
             Source: Developed by author. 

Table 4 - Results for the accumulated return in window [-5,5] (AAR) 
 t-Statistics 

 
t-Grank Statistics  

    
IFCN11 -1.5605296 -1.6442403  
IBOV 0.52020047 0.79205035  
IBRX 0.42310747 0.61948720  
IBRX-50 0.49306416 0.79205035  
    

             * Significant at 5%. Ϯ Significant at 5% per bootstrap method. 
             Source: Developed by author. 



 

Table 5 - Results for the accumulated return in window [-10,5] (AAR) 
 t-Statics 

 
      t-Grank Statistics  

    
IFCN11 -1.5363819 1.6267011  
IBOV -0.7093530 1.4342428  
IBRX -0.9019138 -1.1904233  
IBRX-50 -0.8850987 -1.1730506  
    

             * Significant at 5%. Ϯ Significant at 5% per bootstrap method. 
             Source: Developed by author. 

 

5.2  Gol-Webjet Case 

Context 

 

Webjet Linhas Aéreas S/A’s (Webjet) was acquiredby VRG Linhas Aéreas S/A (Gol), the 

first step of the merger was the signature of a memorandum between the parties, which revealed firms 

intention to merge. The merger operation was initially estimated at R$ 96 million, value adjusted 

afterwards. After the compilation of the data publicly available on Agência Nacional de Aviação Civil – 

ANAC’s website, we constructed the table below, which exhibits the market shares of air transport 

industry’s main companies during the year prior to the acquisition. 

 
Table 6 – Market Share of Passenger Air Transport Companies - 2010 

 Market Share (%)   
TAM 42,63  
GOL (Varig) 39,41  
AZUL 6,06  
WEBJET 5,86  
Others 6,94  

  Source: Agência Nacional de Aviação Civil – ANAC.  
  *Shares calculated based on the number of passengers per paid transported kilometre.  

It’s a highly concentrated market: the two largest companies possess 82,04% of the market 

and the four largest control almost the whole market (93,96%). The concentration index measured by 

HHI=3478 also reinforces this observation and the conclusion that additional concentrations are 

potentially harmful to competition. 

The presented justifications for the acquisition was the Brazilian air transport market’s 

growth, motivating Gol to increase its market share, “in order to offer more and better services to the 

consumer”; the similar distribution model; the presence in the same “low cost-low fare” segment; the 

standardization of fleets, capable of generation operational synergies (reducing maintenance costs) – that 



would be passed on to the consumer “be it through a possible fare reduction, or through an increase in the 

number of destinations .” As in previous decisions, Cade adopted the concept of airport pairs to identify 

relevant markets in the passenger air transport market. Hundreds of horizontal overlaps were observed in 

the routes between the two companies. 

One of the main point in the economic discussion was the argument that Webjet would be a 

‘maverick type’ company and that its acquisition by Gol would imply in the elimination of an important 

competitor. 

Despite these concerns, the merger was approved, for only one competitive problem 

associated with the elimination of a competitor was identified: the routes that included the Santos 

Dummont airport as the origin or destination point. Therefore, a behavioural remedy was applied, which 

determined the efficient use of infrastructure (slot capacity) – 85% minimum of usage. According to this 

condition, the air transport regulatory authority, ANAC (Agência Nacional de Aviação), in case of 

noncompliance, could reallocate the slots to other companies.  

   

Data and results 

 

We used data are from the daily TAM stock prices, the only publicly traded rival firm, as well 

as the daily market portfolio, represented by one of the following indexes: IBOV, IBRX, IBRX-50 and 

IFNC11. All sample series were extracted from the financial database, Economática. The event’s date for 

the Gol/Webjet case was defined as July 8th, 2011. This was the day in which the de facto communique 

was released, according to the article in G1 website.  

 
Table 7 – Results from the day of the merger’s announcement (AR) 

  t- Statistics 
 

t-Grank Statistics  

    
IFCN11 -0.80872  -1.2614770  
IBOV -0.3975142 -0.67868668  
IBRX -0.8573908 -1.2782056  
IBRX-50 -0.8678091 -1.2949393  
    

             * Significant at 5% per standard normal. Ϯ Significant at 5% per bootstrap method.. 
             In brackets: the confidence interval measured by bootstrap method. 
             Source: Developed by author.. 

 
The results presented on the first column of Table 7, corresponding to the parametric model 

(that assumes standard normal distribution with error) and the bootstrap model, are robust to variation in 

the reference variable for market return. Indeed, t-statistics are not significant, indicating, thus, a null 



impact in the merger between GOL and WEBJET on TAM, which allows us to conclude that the merger 

is neutral with respect to competitive effects. 

The same results are found using the generalized rank test (Table 7’s second column). The t-

grank statistics for all market indexes are negative and also do not allow us to reject the hypothesis that 

abnormal returns are zero.  Therefore, the merger is neither pro nor anti-competitive. 

 

Robustness Analysis 

 

The same windows described in the previous case were used for the robustness analysis. For 

each window independent tests were conducted for each market return measure. For the shortest window 

[-3,3], positive statistics are found for every test (t-test of parametric model, bootstrap and rank). 

However, the statistics are not significant. Results show robustness to changes in the variable that 

measures market return (IFNC11, IBOV, IBRX and IBRX-50). The same sign pattern and absence of 

significance can be found when we use windows [-5,5] and [-10,5]. Therefore, all the results (t-test, 

bootstrap and rank) using all windows are not statistically significant. The results with accumulated 

returns (AAR) also indicate that the merger is neutral, neither pro nor anti-competitive. Thus, it’s possible 

to conclude from all the results of Table 7, that the merger is neutral, which is consistent with the 

approval of the presented merger. 

 
Table 8 - Results for the accumulated return in window [-3,3] (AAR) 

 t-Statisticst 
 

       t-Grank Statistics  

    
IFCN11 0.56923979 1.0611108   
IBOV 1.4969111 1.6476591  
IBRX 0.57207830    1.0944595  
IBRX-50 0.56251170  1.0777830  
    

             * Significant at 5%. Ϯ Significant at 5% per bootstrap method. 
             Source: Developed by author. 
 

 
Table 9 - Results for the accumulated return in window [-5,5] (AAR) 

 t-Statistics 
 

     t-Grank Statistics  

    
IFCN11 0.60359855 1.1111404  
IBOV   1.2216457 1.5634349  
IBRX 0.57152302 1.0944595  
IBRX-50 0.56440926 1.0777830  
    

            * Significant at 5%. Ϯ Significant at 5% per bootstrap method. 
             Source: Developed by author. 
 



Table 10 - Results for the accumulated return in window [-10,5] (AAR) 
 t-Statistics 

 
  t-Grank Statistics  

    
IFCN11 0.84153687 1.2782056  
IBOV   1.1697886 1.5297901  
IBRX 0.80345781 1.2614770  
IBRX-50 0.79763119 1.2614770  
    

             * Significant at 5%. Ϯ Significant at 5% per bootstrap method. 
             Source: Developed by author. 
 
 
 

6. FINAL CONSIDERATIONS 
 

We conclude that Cade’s decisions are consistent with the empirical results obtained from the 

event studies. This method is useful for antitrust purposes, for it has a solid theoretical foundation and 

requires data that are publicly and easily available: stocks prices of publicly traded firms. It is worth 

highlighting that the method can be used not only for ex-post evaluation, as in the mergers analysed in 

this paper, but also for ex-ante evaluation. It can, for example, be used as one of the filters for Cade’s 

superintendence to decide whether the case should follow to Cade’s tribunal (where the final decision is 

made), or as an element of evaluation for the tribunal itself. 

The main criticism of merger evaluation based on event studies refers to the identification 

strategy. Accordingly, mergers can signal other same-type operations between rivals. In this case, even if 

merging firms become more efficient, rival firms’ values should increase, given that the market agents 

update their expectations due to an increase in the probability that other mergers with efficiency gains 

might occur. The identification strategy would then lead to false negatives, i.e., to consider a welfare 

enhancing merger to be anticompetitive.  

However, according to Davis and Garcés (2010), the problems resulting from this effect 

(signalling future mergers) can be mitigated through surveys with financial market agents and real market 

stakeholders (suppliers and large consumers for instance).  

Also, even if the surveys are not conducted - due to lack of resources, for example- event 

studies must be evaluated the same way as other analytical tools, i.e., it must not be taken as definitive or 

assessed individually. The results must be confronted with qualitative analysis (as of the existence of 

merging waves in the sector and surveys with executives) and with other competing quantitative methods 

(verifying if the results are aligned with simulation models, for example). 
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