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 The world economy has undergone changes in recent decades. In response to this 

market volatility, companies are adopting as strategy the merger and acquisition 
processes (M&A). In the meantime, the assumptions made in the study are that merger 

and acquisition events intervene, or not, on the profitability of companies. The survey 

done was of quantitative character. To outline the study, it was decided to calculate the 
ratio of market concentration (market share) of order four (CR4), for the Food and 

Beverage sector, and were selected for the study the four companies with the largest 

market share (JBS, Ambev, BRF and Marfrig). The aim of the study was to assess the 
impact of announcements of M&A events on profitability metrics (indexes of 

profitability and stock value) of Brazilian publicly traded companies. For this, it was 
shaped up through the event announcement date the intervention methodology using the 

Box-Jenkins models. By this method, it was found that the expected result of synergy is 

not likely to occur, this is, the search resulted in 30 statistically significant 
interventions; in these, 57% showed positive interventions and 43% brought negative 

implications, confirming the need of new research in the field and a more detailed 

knowledge of the process by managers. The results show that the intervention 
methodology demonstrates good results for the study of M&A, indicating that the 

M&A influence the series of stock prices and the metrics of financial ratios. 
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INTRODUCTION 

 

 The world economy has undergone drastic 

changes in its environment in recent decades and 

requiring companies to constantly adapt to suit the 

needs of the global market. The proximity of world 

markets resulting from globalization has raised 

uncertainty and increased competition, occasioning 

large demands from strategic sector of firms to 

ensure their existence. 

 In response to this market volatility are mergers 

and acquisitions (M&A), which aims to expand into 

new regions, managerial and technological 

development, wealth creation for shareholders 

through synergy and value creation process. You 

could say that any company is likely to acquisitions 

at some period of its existence. Thus, to enter new 

markets and expand its businesses, M&A are 

required at a specific time (Weston et al., 2001). 

 According to KPMG data (2014), a world leader 

in providing audit and consulting services, it is clear 

the importance of this process of M&A and its 

evolution in the global economy, in which records 

begin in 1994 with 175 transactions, reaching record 

numbers in 2011 with 817 M&A. The first half of 

2014 approached the best period in history, only 

behind 2012, with 406 transactions carried out 

between January and June, and an increase of 5% 

over the same period in the year before. 

 The United States, Great Britain and France 

were world leaders in transactions in the first half of 

2014 with a total of 129 processes. The transactions 

involving foreign capital inflows in Brazil 

accumulated a total of 200 transactions and the 

transactions involving Brazilian companies acquiring 

foreign companies located in Brazil and/or abroad 

accumulated a total 41 transactions (KPMG, 2014).  

 It is imperative to note that the cumulative total 

of transactions by sector, since the beginning of the 

Real Plan, the food industry is the second largest 

with 797 transactions, only behind the IT sector 

which has 940 transactions. In the sector ranking of 
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the transactions, the food, beverages and tobacco 

industry held the 1
st
 place between 1994 and 1998, 

and in the years 2002, 2004 and 2007 (KPMG, 

2014). Given the context, the studies that verify the 

impacts occurred in the companies that participated 

in these processes are important, in order to 

understand the relevance of this strategy on the 

results of the firms in the food, beverages and 

tobacco sector.  

 It can be seen that there are several determinants 

that influence the value creation in the M&A process, 

being possible to see how the market reacts to these 

M&A with an analysis of the event in the period that 

occurs the advertisement of the M&A. Given this 

fact, arises the question: Is there any change of 

values (profitability or stock value) of the company 

after the announcement of a M&A event? In the 

interim, the assumptions made in the study are: H0: 

The events of merger and acquisition do not 

intervene on the profitability of companies and H1: 

merger and acquisition events intervene in corporate 

profitability.  

 The objective of this study is to evaluate the 

effect of M&A events on the metrics of profitability 

and stock price value in Brazilian companies in the 

food and beverage sector listed on the 

BM&FBovespa, through the intervention model. 

 

Theoretical Framework: 

Mergers and Acquisitions: 

 Mergers and acquisitions practices are adopted 

by companies from the late eighteenth century as an 

alternative to generate value for shareholders, being 

highly profitable when properly implemented and 

managed by the companies involved in the process. 

However, in recent decades, it has become necessary 

for companies to focus their strategies on the global 

market, and, therefore, factors such as size and scale 

have become crucial to the practice of these 

strategies. The M&A processes are employed as a 

growth strategy commonly used by firms, however, it 

is very difficult to define and measure the creation of 

value for the organization, and especially for 

shareholders (Pessanha et al., 2012). 

 According to Nakamura (2005), mergers consist 

in carrying out a legal agreement between two firms 

in which h both relinquish their autonomy, 

peculiarities and specificities, and are submitted to a 

common control. Merger events are relatively rare, 

being the term M&A referent to acquisitions in most 

cases (Nakamura, 2005). 

 Rasmussen (1989) argues that M&A are 

powerful tools for business growth, which allow the 

inclusion in new markets in a short-term, escaping of 

the wait for the maturity of internal investments, 

from ground zero. The merger strategies represent 

expansion modalities adopted by companies aiming 

to raise the stock value of the acquiring company 

(Gitman, 2002). 

 The concept of value creation is synonymous 

that there is synergy (Seth, 1990a). The hypothesis of 

synergy indicates that the acquisitions occur when 

the combined value of the companies is greater than 

the sum of the individual values of them (Seth, 

1990b). This hypothesis is the explanation of Penrose 

(1959) to the growth of the firm. The author 

describes the firm as a collection of productive assets 

and proposes that the pursuit of profitability by firms 

is closely related to the growth in the firm productive 

opportunity. This development of the firm is 

associated with international acquisitions, which 

derives from the potential of valuable intangible 

assets transfer, such as know-how, between 

companies. These assets if poorly managed cause 

transaction costs that lead to failure of factor markets 

(Caves, 1982).  

 A major objective of the firm's development 

strategies relates to the value creation for 

shareholders. Pessanha et al. (2012) consider the 

hypothesis that the M&A occurrence positively 

affects the profitability of acquiring firms. According 

to Gitman (2002), lenders, owners and the 

administration are in a constant search for increasing 

the profits and profitability of firms. In this way, it 

reveals the importance of profitability analysis, as it 

enables the analyst to assess the company's profits in 

comparison with a certain level of sales, assets 

conditions, with the owners’ investment, or the stock 

value. Without profits, a company will not attract 

others’ capital.  

 The basic idea is that there are many 

determinants of M&A that provide value creation. In 

this sense, when occurs an M&A is possible to 

analyze what was the impact generated by this 

process in a particular window of events and its 

possible implications for the profitability of firms, it 

is, the creation or destruction of value for 

organizations. 

 However, although each period of M&A is 

marked by its economic and cultural particularities, 

some features are common in all movements, as 

quoted Weston et al. (2001). They are: economic 

growth, favorable stock price and financial 

conditions, low interest rates, increasing stock price, 

among others.  

 

Food and beverage industry: 

 The food and beverage sector is of great 

importance in the development of national industry. 

The M&A in this sector are significant and involve 

millions of dollars every year, being present in the 

main Brazilian trades with other countries. Brazil 

experienced an industrial growth in the late 

nineteenth century, and the food and beverage 

industry was the big propellant of this process. 

Studies from the world's largest consulting firms 

such as KPMG and PWC bring the food and 

beverage industry as a highlight in M&A processes 

in Brazil (Birchal, 2004). According to Rodrigues 

(1999), there is a strong participation of investment 
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banks and financial advisory in the intermediation of 

business in this sector, whether in the search for 

financial leverage alternatives or in the own sale of 

the organization. 

 The National Bank for Economic and Social 

Development (BNDES) produced a report on the 

main reasons that lead firms in the food and beverage 

industry to opt for the M&A strategies (Pasin, 2002): 

saturation of markets in developed countries; 

growing power of distribution chains; rising costs; 

business focus; and entry into regional/local markets. 

 According to the Brazilian Association of Food 

Industry (ABIA), with data published in August 

2014, the food industry represents 10% of national 

GNP and 30% of the jobs in Brazil, being a global 

reference because of quality in the production 

process. The sector moved 43 billion dollars in 

Brazilian exports in 2013, employs approximately 

1.63 million people and created in the last year 

41,000 new jobs (ABIA, 2014). 

 The latest reports of KPMG (2014) bringing the 

cumulative total of M&A transactions of the ten 

major sectors since the beginning of the Real Plan in 

1994, highlight the food, beverages and tobacco 

industry as the second largest in transaction numbers 

(797 operations), only behind the Information 

Technology sector that has accumulated 854 

transactions.  

 

Methodology: 

 This research is defined as quantitative, in which 

we attempted to model through the event 

announcement date the intervention methodology 

(Morettin and Toloi, 2006), using the Box-Jenkins 

models (1976), with the help of Statistica and Gretl 

softwares. 

 Regarding the sample of the present study, it 

was sought to define the job only with non-financial 

publicly traded companies listed on BM&FBovespa, 

and in this sense was sought, because of the search 

scope, work just with companies in the food and 

beverage sector (according to the classification 

provided by Economática
®
 consulting firm), given 

the sector's importance to the process of M&A in the 

country.  

 In this context, it will be checked which are the 

major companies in the food and beverage sector, 

and in which M&A processes these organizations 

participated as purchasers in the period between 1998 

and 2014. For this purpose was calculated the market 

participation rate (market share) of companies, it is, 

the ratio between their sales and total supply of the 

industry (total sales). 

 We chose a concentration ratio of order four, it 

means, CR(4), that according to Resende and Boff 

(2002) has the aim to decide what market power is 

practiced in the sector and what are the largest 

companies exerting this power. The concentration 

index of companies in the food and beverage sector 

was calculated by the average of revenue 

(consolidated balance sheet) of the last 3 financial 

years: 2012, 2013 and 2014. For further information 

about the calculation of CR (4), see Resende and 

Boff (2002). 

 The four companies with the largest market 

participation in the food and beverage sector are: JBS 

with participation of 41.4%, Ambev with 15.1%, 

BRF with 13.3% and Marfrig with participation of 

9.4%. It should be noted that the Food and Beverage 

industry has a high concentration, and added these 

four concentration ratios, the companies hold 

together 79.1% of all revenue generated by the 

sector. 

 Having the name of the most representative 

companies in terms of sales in the food and beverage 

sector, it was made a survey of all M&A processes of 

the respective companies. This survey was conducted 

with the analysis of all the relevant facts (takeovers) 

disclosed by companies and made available by 

Economática
®
 consulting firm. 

 Due to the high volume of important facts found, 

are presented in Table 1 only M&A that were 

statistically significant and will be addressed in the 

Discussion and Results topic. 

 
Table 1: Compiled of mergers and acquisitions of the surveyed companies. 

Acquiring 

company 

Involved company Important fact Announcement day 

Note Nº 

JBS 
 

Swift Foods Company Acquisition of share control 30/05/2007 (46) 

Inalca S. p. A. Completion of the acquisition of 50% of the shares. 03-03-2008 (244) 

National Beef Packing Company Total acquisition (acquisition canceled in 25-02-09). 05-03-2008 (246) 

Grupo Tasman Total acquisition. 05-03-2008 (246) 

Smithfield Beef Group, Inc. Signed a contract for acquisition. 05-03-2008 (246) 

Pilgrim s Pride Corporation Became the proprietor of representative shares. 16/09/2009 (646) 

Tatiara Meat Company Purchase - acquisition. 15/12/2009 (710) 

Bertin S.A Announced the unification of the companies' operations. 17/12/2009 (712) 

Rockdale Beef Signed an agreement for the acquisition. 19/03/2010 (778) 

Marfrig Sale (Marfrig) and acquisition (JBS) of shareholdings. 10/06/2013 (1619) 

Ambev 

S/A 

Brahma Merger of the shares. 14/9/2000(14ºtrim.) 

Cia Salus Ambev and Danone Group choose the option to purchase 

57.34% of the shares. 

20/9/2000(14ºtrim.) 

Paysandu S.A. and its controlled 

Fuente Matutina 

Preliminary agreement for acquisition of shareholdings 

(95%). 

29/11/2000(14ºtrim.) 

Interbrew Merger and creation of  InterbrewAmbev. 04/03/2004 (100ª 

sem.) (27º trim.) 

Cervejaria Nacional Dominicana Combination of their businesses in the Caribbean. 16/04/2012 (524ª 
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S.A. ("CND") sem.) 

Ambev Brasil Bebidas S.A. Merger. 04/12/2013(609ªsem.) 

BRF Frigorifico Batávia S.A. Acquisition of 49% of the share capital (total shares). 20/03/2001(29ºtrim.) 
16/3/2001(29º trim.) 

Batávia S.A. Acquisition of 51% of the share capital. 26/05/2006 (33) 

Paraíso Agroindustrial S.A. Total Acquisition. 03/08/2007 (343) 

Batávia S.A. Acquisition by Perdigão of the remaining 49% of the share 

capital of  Batávia. 

28/11/2007 (426) 

Perdigão S.A. / 

Sadia S.A. 

Association Agreement that resulted in BRF - Brasil Foods 

S.A. 

19/05/2009 (810) 

Perdigão Agroindustrial S.A. Incorporation of the wholly-owned subsidiary 12/02/2009(61ºtrim.) 

Sadia S.A. CADE’s approval for the association between BRF and 
Sadia S.A. 

13/07/2011 (1371) 

Marfrig Carroll’s Foods do Brasil S.A. Acquisition of control shares (100%). 25/02/2008 (173) 

OSI Group Acquisition of OSI Group in Brazil and Europe. 13/08/2008 (295) 

Moy Park and other companies 

of  OSI Group 

Approval of the acquisition by the European Commission. 13/10/2008 (338) 

Seara Alimentos Full acquisition of the Brazilian business of animal 

proteins. 

04/01/2010 (658) 

JBS Sale (Marfrig) and acquisition (JBS) of shareholdings. 10/06/2013 (1553) 

Caption: The numbers in parentheses indicate the observation of the analyzed time series, it is, the observation in time t at the moment the 

event occurred. Also indicate their respective interventions (Interv. Case Nº). 

 

Construction of variables and data: 

 All variables, both daily time series of stock 

prices as well as quarterly time series of the indexes 

used in the study, were collected in Economática
®
 

database. 

 The variables used were defined based on 

studies of Assaf Neto (2009), Camargos and Barbosa 

(2010), Pessanha et al. (2012) and Batista et al. 

(2014). These are designed to evaluate the metrics of 

corporate profitability and, in the case of M&A 

processes, the expected impact will be positive for all 

of them. The Table 2 shows the variables with more 

details. 

 
Table 2: Description of the used variables. 

Variables Definition Indexes/Measures Expected Impact 

ROA Return on Assets  

  

Operational profit

Total assets

 + 

ROE Return on Equity    

  

Net profit

Net Equity Net Profit

 + 

EPS Earnings per share    

    

Net profit

Total number of shares

 + 

EVA Economic Value 

Added 

Net Profit – 

(Net Equity x Risk-free rate) 

+ 

NM Net Margin   

  

Net profit

Financial intermediation revenue

 + 

Shares Shares Closing price adjusted by earnings in original currency + 

 

 As exemplified by Gitman (2002), M&A 

strategies conceive expansion modalities covered by 

the companies which aim to increase the stock value 

of the firm that practices the process as the acquirer. 

 According to Assaf Neto (2009), Camargos and 

Barbosa (2010) and Pessanha et al. (2012), among 

the profitability indicators can be highlighted the 

Return on Assets - ROA which is a measure of how 

the company is generating profits based on its 

available assets. Moreover, the Return on Equity - 

ROE measures the return that the company is 

providing in relation to the invested capital by its 

shareholders. The Earnings per share - EPS is a 

measure of net income for each share traded by the 

company.  

 Pessanha et al. (2012) points out that the 

Economic Value Added - EVA is among the 

plausible metrics to identify and meet the 

explanatory power of the occurrence of M&A on the 

profitability of institutions. Finally, Angotti (2010), 

Pessanha et al. (2012) and Batista et al. (2014) point 

out in their studies that the Net Margin - NM has the 

ability to measure how the company creates profit in 

relation to their sales.  

  

Regression and intervention analysis: 

 The Intervention analysis is used here to check 

the impact of the announcement of M&A events in 

the profitability of the acquiring companies. As 

pointed Morettin and Toloi (2006, p. 301) "by 

intervention we understand the occurrence of some 

kind of event at a certain instant of time T, known a 

priori", and such event may be manifested by a 

subsequent time interval affecting temporarily or 

permanently the series under study. 

 To carry out the intervention analysis is 

necessary, first, to model the time series in question. 

Sáfadi (2004) states that in general, the whole time 

series,  ,  1:tY t n  can have its elements 
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(components) separated in the sum 
t t t tY T S a   , 

in which the trend (
tT ) can be understood as an 

extension or gradual reduction of observations during 

a period; the seasonality (
tS ) shows the fluctuations 

occurred in periods (less than one year, can be 

monthly, quarterly, daily, etc.), and the random 

component or error (
ta ) exposes the irregular 

random fluctuations. The usual assumption is that ta  

is a purely random series or an independent white 

noise, with mean zero and constant variance. The 

ARIMA model is a generic case of the models 

proposed by Box and Jenkins (1976), which is 

suitable to describe non-stationary series, it means, 

series that do not have constant mean in the analysis 

period, in which the parameters are almost always 

small (Sáfadi, 2004). 

 The ARIMA model takes into account the 

tendency of the time series, order is (p, d, q) and may 

be represented by 

    1
d

t tB B Y B a                                      (1) 

 Being:   2

1 21 ... p

pB B B B       the 

autoregressive polynomial of order 

p;   2

1 21 ... q

qB B B B         the moving 

average polynomial of order q; B the delay operator, 

such that 
   j

t t jB Y Y   and d is the number of 

differences necessary to remove the trend of the 

series and turn it into stationary (Sáfadi, 2004). 

From the stationary series are added the effects of 

exogenous variables through a transfer function, 

adjusted for the event occurrence which is intended 

to be checked. Morettin and Toloi (2006) present a 

general class of models capable of checking multiple 

interventions: 

  ,

1

     
k

t j j t t

j

Y B X N


                                        (2) 

 In which 
tY  is the response variable of the 

model; k, the number of interventions in the series; 

j  (B), the value of the transfer function; 
,j tX , the 

binary variable; 
tN , the residual series of the model, 

designed by a ARIMA model.  According to Sáfadi 

(2004), despite the apparent simplicity of the 

intervention model, it can delineate a wide number of 

effects simultaneously. 

 Sáfadi (2004) further clarifies that the term 

intervention was introduced by Glass (1972), based 

on the papers of Box and Tiao (1965) who had 

employed these methods, but not with the term 

intervention. The author also adds that the social 

sciences seem to have been the first to carry out 

proposals to use the intervention analysis, those with 

Campbell (1963) and Campbell and Stanley (1966) 

works. 

   

 
 

Fig. 1: Transfer function structure. Source: Adapted from Morettin and Toloi (2006). 

 

 According to Morettin and Toloi (2006), the 

representative series of intervention can be 

represented by two types of binary variables: a step 

function - Step  T

tS  and the pulse function - Pulse 

 T

tP : The "Step function" is given by: 

T

j,t t

0,     ,
X S  

1,       ;

t T

t T


  


                                       (3) 

 In the Step function the effect of the intervention 

is permanent after the time T, before the occurrence 

of the event in question the function is set to 0 and 

the time after the event the function takes the value 1.  

The “Pulse function” is given by: 

T

j,t t

0,     ,
X P  

1,       ;

t T

t T


  


                                      (4) 

 In the pulse function the effect of intervention is 

temporary at time T, before and after the event 



6                                                               José Willer do Prado et al, 2015 

Australian Journal of Basic and Applied Sciences, 9(23) July 2015, Pages: 1-12 

occurrence the function is set to 0 and in the event 

occurrence time the function takes the value 1.  

 Morettin and Toloi (2006) clarify that an 

intervention can affect a time series in several ways, 

its manifestation can be abrupt or residual, and in its 

duration, it can be permanent or temporary. For each 

intervention effect there is a suitable form for the 

transfer function υ(B) of the formula (2). These 

various transfer functions for υ(B) are exposed in 

Figure 1.  

 

 Borgatto and Sáfadi (2000) and Sáfadi (2004), 

state that in several cases the intervention may be 

overshadowed by three basic factors: the trend, the 

seasonality and the random error, which lead the 

investigator to false conclusions, because the 

occurrence of an inclination or change of level in the 

series may not necessarily be an intervention, but a 

trend. 

 

RESULTS AND DISCUSSIONS 
 

 The results presented in this section use the 

intervention analysis methodology to check the 

intensity of the impacts exerted by M&A events. All 

events shown here are listed in Table 1. However, 

both in Table 1, as in the models that will be showed 

below, only are presented the M&A events that were 

statistically significant. The events that did not 

provide significance for the model were removed 

from the paper, because the presentation of these 

events would make the article very long.  

 We tested all M&A events that could constitute 

an intervention for time series. Some basic 

assumptions for modeling are essential to moderate 

the possible errors and maintain the accuracy of the 

models. Among these, was adopted as standard the 

Increased Test of Dickey-Fuller to check the 

stationary of the time series, it means, the absence of 

a unit root. 

 After finding a stationary time series, we used 

the Autocorrelation Function - ACF and the Partial 

Autocorrelation Function - PACF to check which 

were the existing components in the series and then 

adjust the Box-Jenkins models. To check if the 

adjusted model is a white noise, it was used the 

Ljung-Box test that is a variation of the Box-Pierce 

test, which measures the autocorrelations of residuals 

to verify the existence of white noise. When more 

than one adjustment was found for each series, we 

used the Criteria of Akaike and the Criteria of 

Forecast Mean Square Error (FMSE). 

 Answering to all previous assumptions, it 

appears that the model is adequate and steady. This 

process was carried out systematically for all 

companies and their respective variables that 

presented adjustable models. 

 Throughout this topic are shown the stock series 

and then the profitability index. The stock time series 

of the companies surveyed had different settings. 

Marfrig company's series presented better fit when 

using their daily returns, it is, an index that measures 

the profitability on the share values and is found by 

the logarithm of the division between the closing 

value of the current share by the closing value of the 

previous day. For JBS and BRF companies it was 

used the daily closing value of the shares. Finally, the 

time series of Ambev was adjusted only through a 

weekly average of the daily closing value of the 

shares. The original series of the stocks for the four 

companies are presented in Figure 2.  
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Fig. 2: original series of shares: a) daily series of JBS company; b) weekly series of Ambev company; c) daily  

series of BRF company and d) daily series of Marfrig company. 

 

 For the adjustment of the daily series of JBS 

shares, are shown in Table 3 the parameters p(1) and 

q(1) that were statistically significant with low p-

value. In total, eight interventions were considered 

a) b) 

c) d) 
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significant; four interventions intervened positively 

and four obtained inverse relations. Among the 

significant observations, 46 and 244 were 

abrupt/temporary type; 246, 646 and 1619 were 

abrupt/permanent type; and 710, 712 and 778 were 

gradual/permanent type. 

 
Table 3: Estimates for the parameters, standard errors and p-value of ARIMA models with significant interventions for the daily series of  

JBS company’s shares. 

ARIMA(1,1,1,) Model Interv. Case Nº. 

46 244 246 646 

p(1) q(1) Om.(1) Del.(1) Om.(2) Del.(2) Om.(3) Om.(3) 

Param. 0,4561 0,5891 0,4883 0,9886 0,0828 -0,9805 0,4631 0,7128 

Std.Err. 0,1139 0,1035 0,2192 0,0299 0,0329 0,0106 0,2196 0,2189 

p-value 0,0001 0,0000 0,0260 0,0000 0,0119 0,0000 0,0351 0,0011 

Interv. Type   A/T A/T A/P A/P 

JBS  710 712 778 1619 

 Om.(4) Del.(4) Om.(5) Del.(5) Om.(7) Del.(7) Om.(6) 

Param. -0,3792 0,5002 -0,4125 -0,7359 -0,4924 -0,4857 -0,5090 

Std.Err. 0,1912 0,2360 0,1813 0,1292 0,2137 0,2272 0,2201 

p-value 0,0475 0,0342 0,0230 0,0000 0,0213 0,0327 0,0209 

Interv. G/P G/P G/P A/P 

Caption: Om.: Omega (ω); Del: Delta (δ); A/T: abrupt/temporary; A/P: abrupt/permanent; G/P: gradual/permanent. 

 

 Among the interventions that were significant 

for JBS, highlights the observation (246) 

corresponding to the acquisition of the entire Tasman 

Group in Australia, with operations in the slaughter, 

processing and sale of beef meat and small animals. 

The acquisition price closed at 150 million American 

dollars and raised the price of JBS shares. Another 

acquisition in Australia was the Tatiara Meat 

Company at 15/12/2009 (Note Nº 710), however this 

negatively affected on the stock price, having a down 

of -0.3792. 

 The unification of operations with Bertin S.A. 

held on 15/12/2009 (Note Nº 712), reflected in 

depreciation in the share price, being represented by 

a gradual intervention with a falling of -0.4125. 

Noteworthy also is the process of shareholders 

participations involving the sale of JBS and the 

acquisition by Marfrig in 06/10/2013 (Note Nº 1619), 

generating an intervention in the stock price of both 

companies, negatively for JBS and positively for 

Marfrig. This fact is highlighted in Table 6 of 

Marfrig interventions. 

 Later it was performed the adjust for the weekly 

series of Ambev company’s shares. Regarding to the 

interventions for this series, was adjusted an ARIMA 

model (0,1,1), with the constant p-value significant 

to 0.0147 and p-value of p(1) equal to zero. It is 

observed that all the interventions occurred 

abruptly/permanently as can be seen in Table 4.

 
Table 4: Estimates for the parameters, standard errors and p-value of ARIMA models with significant interventions for the weekly series of  

Ambev company’s shares.  

Ambev ARIMA(0,1,1) Model Interv. Case Nº. 

100 524 609 

Constant q(1) Om.(1) Om.(2) Om.(3) 

Param. 0,0226 -0,2884 0,3356 0,4662 -0,5201 

Std.Err. 0,0088 0,0388 0,1682 0,1687 0,1678 

p-value 0,0105 0,0000 0,0464 0,0059 0,0020 

Interv. Type   A/P A/P A/P 

Caption: Om.: Omega (ω); Del: Delta (δ); A/P: abrupt/permanent 

 

 A significant and positive intervention for the 

model was the merger between AmBev and 

Interbrew (100) occurred in March 2004, being that 

Interbrew had obtained the best growth of earnings 

per share of the industry in the last 10 years. The 

combination of business with the Dominican 

National Brewery S. A. (CDN), in Caribbean (524), 

also yielded a positive intervention in Ambev’s 

shares in April 2012. On the other side, with a 

negative parameter equal to -0.5201, the merger 

between Ambev S/A and Ambev Brazil Beverages 

S.A. (609), which aimed to further simplify the 

corporate structure of the group and reduce operating 

costs, to provide benefits to the shareholders of the 

company, was not a well-liked strategy in the stock 

market, demonstrating an inverse relation with the 

incorporation process. 

 Then, was obtained the adjust for daily series of 

BRF company's shares. We used the logarithm of the 

daily series of shares to correct the multiplicative 

effect of the original series. The adjusted model was 

an ARIMA (1,1,1), the parameters p(1) and p(2) was 

statistically significant with p-value of zero, where 

the interventions number 33, 426, 810 and 1371 were 

abrupt/permanent and the intervention 343 was 

gradual/permanent. It is identified by the results 

displayed in Table 5 that between the five significant 

interventions for the series, three were positive and 

two were negative. 
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Table 5: Estimates for the parameters, standard errors and p-value of ARIMA models with significant interventions for the logarithm of the  

daily series of BRF company's shares. 

BRF ARIMA(1,1,1) Model Interv. Case Nº. 

33 343 426 810 1371 

p(1) p(2) Om.(1) Om.(2) Del.(2) Om.(3) Om.(4) Om.(5) 

Param. 0,6655 0,7543 0,0559 -0,0534 -0,6061 0,0564 -0,0501 0,0979 

Std.Err. 0,1103 0,0976 0,0248 0,0223 0,1815 0,0247 0,0249 0,0246 

p-value 0,0000 0,0000 0,0243 0,0168 0,0009 0,0224 0,0441 0,0001 

Interv. Type   A/P G/P A/P A/P A/P 

Caption: Om.: Omega (ω); Del: Delta (δ); A/P: abrupt/permanent; G/P: gradual/permanent. 

 

 Among the significant interventions (positive) 

for BRF, stands out the acquisition of 51% of the 

social capital of Batávia S.A. (33) in 26/05/2006, 

with a positive parameter of 0.0559; this movement 

brought in a year, an increase in the volume of 

marketed milk products in 12%. Forward on 

28/11/2007, Perdigão announced the purchase of 

73,107,998 common shares (49% of social capital) of 

Batávia S.A. (426), becoming Batávia a wholly-

owned subsidiary of Perdigão (Perdigão forced itself 

to pay the total amount of R$155,000,000.00). 

 Another significant event was the first 

intervention involving Perdigão S.A. and Sadia S.A. 

(810) which presented negative value with the 

parameter of -0.0501. The Association Agreement 

signed on 19/05/2009, with initial participation of 

these two open companies and the holding company 

HFF Participações S.A., aimed to unify the 

operations of the two companies (from the 

association resulted the Brazil Foods S.A. ["BRF"]). 

 However, the approval announcement of the 

Administrative Council for Economic Defense 

(CADE) of the association between BRF and Sadia 

S.A. (1371) had a positive effect on the stock price, a 

fact proven by the obtained parameter of 0.0979 and 

p-value of zero. It is worth noting that CADE 

imposed some requirements that safeguarded the 

competition in the domestic sector and gave opening 

for the group to work in other countries. Finally, the 

acquisition of the Paraiso Agroindustrial S.A. 

company (343), on 03/08/2007, which handled a total 

amount of R$ 28.5 million in the conducted business, 

recognizes the end of an operation started in 

November 2005, that had a negative parameter equal 

to -0.0534. 

 Moreover, to analyze the daily series of Marfrig 

company’s share was calculated the daily returns of 

the shares value. In the analysis for the stock returns 

variable it was estimated the parameters of AR(1) 

model with the interventions for the daily returns 

series of Marfrig company, as shown in Table 6. It 

was concluded that, with five significant 

interventions, the parameter p(1) was statistically 

significant, presenting the p-value of 0.0006, an 

abrupt/permanent intervention in note 338 and the 

other interventions were abrupt/temporary (notes 

173, 295, 658 and 1553). 

 In these interventions for Marfrig company, 

stands out the purchase of Carroll's Foods of Brazil 

on 25/02/2008 (173), a specialized company in the 

creation and marketing of high-quality pork. The 

process ended with a positive intervention in the 

stock return and was completed over than 42.2 

million dollars. Observations number 295 and 338, 

which obtained inverse relations, represent some of 

the company's internationalization process. While the 

first represents the approval of the financing for the 

acquisition of OSI Group in Brazil and in several 

European countries, the second is related to the 

European Commission approval for the acquisition 

of Moy Park in England, Northern Ireland, France 

and the Netherlands, and other companies of the OSI 

Group. 

 
Table 6: Estimates for the parameters, standard errors and p-value of the AR model with significant interventions for the daily returns series  

of Marfrig company’s actions. 

AR(1) Model Interv. Case Nº. 

173 295 338 

p(1) Om.(1) Del.(1) Om.(2) Del.(2) Om.(3) Del.(3) 

Param. -0,0777 0,0613 0,6050 -0,0153 0,9820 -0,0276 0,9564 

Std.Err. 0,0227 0,0301 0,2347 0,0069 0,0078 0,0118 0,0226 

p-value 0,0006 0,0417 0,0100 0,0274 0,0000 0,0189 0,0000 

Interv. Type  A/T A/T A/P 

Marfrig  658 1553  

 Om.(4) Del.(4) Om.(5) Del.(5)  

Param. -0,0861 -0,4634 0,0468 -0,8377   

Std.Err. 0,0325 0,2298 0,0225 0,0897   

p-value 0,0081 0,0439 0,0378 0,0000   

Interv. A/T A/T   

Caption: Om.: Omega (ω); Del: Delta (δ); A/T: abrupt/temporary; A/P: abrupt/permanente. 

 

 Marfrig bought Seara Alimentos through an 

acquisition of the entire Brazilian animal proteins 

business (Note Nº 658), however this process 

interfered negatively in the stock return as evidenced 

by the Om.(4) of -0.0861 . And as stated earlier, the 

contracts of purchase and sale of share participations 
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involving Marfrig and JBS (Note Nº 1553) also 

interfered in the daily stock returns, however, in a 

positively way to Marfrig. 

 After the observation of the companies’ shares, 

we started the analysis of the index original quarterly 

series: Return on Assets - ROA, Return on Equity - 

ROE, Earnings per Share - EPS, Economic Value 

Added - EVA and Net Margin – NM for each 

company. It should be noted that only the quarterly 

series of EPS and BRF company's Net Margin and 

the quarterly series of ROE, EPS and EVA of 

AMBEV company were accordingly adjusted, 

presenting liable series to capture the interventions 

effects. The series of other quarterly indexes did not 

allow the adjustment. 

 First, it is presented the EPS and Net Margin 

series of BRF company, which provided adjustment 

and significant interventions. The indexes original 

series for the company are presented below in Figure 

3. 

 

(a)                                  (b) 

 

Fig. 3: Indexes Original Series of BRF company: a) NM quarterly series b) EPS quarterly series. 

 

 At first it was performed the adjustment for the 

quarterly series of Net Margin rate of BRF company. 

Later, it was made the adjustment for the quarterly 

series of EPS index of BRF company. The adjusted 

models with their respective interventions for Net 

Margin and EPS can be seen below, in Table 7. 

 
Table 7: Estimates for the parameters, standard errors and p-value models with significant interventions for the series of quarterly indexes  

of BRF company. 

  Model   Interv. Case Nº. 

BRF    61  

  p(1)   Om.(1)  

NM Param. 0,9060   -8,0119  

Index Std.Err. 0,0546   1,5517  

AR(1) p-value 0,0000   0,0000  

 Interv.    A/T  

 Model 61 29 

  q(1) q(2) q(3) Om.(6) Om.(25) 

EPS Param. 0,7817 0,8465 0,7026 -0,3613 -0,1695 

Index Std.Err. 0,0935 0,0848 0,0926 0,1090 0,0504 

ARIMA(0,1,3) p-value 0,0000 0,0000 0,0000 0,0009 0,0008 

 Interv.    A/T A/T 

Caption: Om.: Omega (ω); Del: Delta (δ); A/T: abrupt/temporary. 

 

 The BRF company presented interventions for 

the quarterly indexes of Net Margin and EPS, being 

all abrupt/temporary interventions with p-values of 

zero. Significant observations were 29 and 61, both 

pointing loss of value. Observation 61 is related to 

the merger of the wholly-owned subsidiary Perdigão 

Agroindustrial S.A., held in February 2009 and did 

not result in a capital increase because it was a 

wholly-owned subsidiary. Observation 29 is the 

acquisition of 49% of the representative stocks of the 

share capital of Frigorifico Batavia S.A., a company 

belonging to Batavia S.A., a company controlled by 

Parmalat Cooperativa Central de Laticínios do 

Paraná Ltda. and by the Cooperativa Central 

Agromilk. Thus, BRF holds all shares of this fridge. 

 The BRF interventions come only from these 

two variables (Net Margin and EPS) and not from the 

others, what may be related to the fact that, as the net 

margin expresses the ratio between the net income of 

the company and its financial intermediation income 

(sales net income), the results of these processes are 

quickly identified in these variables. The same 

occurs in the EPS, which expresses the partition 

between net income and the total number of shares.  

 Regarding to Ambev, the original series for 

ROE, EPS and EVA indexes of the company 

presented significant adjustment and interventions. It 

is observed that the ROE and EVA series have very 

similar behavior with each other. The original series 

of the indexes for the company are presented below 

in Figure 4.  
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Fig. 4: Original series of the indexes of Ambev company: a) ROE quarterly series; b) EPS quarterly series c)  

EVA quarterly series.  

 

 Then, it was made the adjustment for the 

quarterly series of ROE, EPS and EVA indexes of 

Ambev company. Estimates of the models for the 

series of quarterly indexes of Ambev company had 

significant interventions for ROE, EPS and EVA 

ratios, with a respective model ARIMA (3,1,0), 

ARIMA (2,1,3) and ARIMA (3.1.0) adjusted for the 

series. The adjusted models with their respective 

interventions can be seen in Table 8. 

 For each index, two observations were 

significant, being the number 14 with positive 

relation for all indexes and number 27 reflected in an 

inverse relation for the three indexes. The note 14 

refers to the 3
rd

 quarter of 2000, when occurred the 

purchase of 57.34% of the Cia Salus (2
nd

 largest 

brewer in Uruguay), together with Danone through a 

Joint Company, the approval of the merger of 

Brahma shares to the Ambev group, increasing the 

share capital of the company more than 1.5 billion 

dollars, and the agreement to acquire 95.44% of the 

total and voting share capital of Cervejaria e Malteria 

Paysandu S.A. and its subsidiary Fuente Matutina 

S.A. 

 
Table 8: Estimates for the parameters, standard errors and p-value of models with significant interventions for the series of quarterly  

indexes of Ambev company. 

A
m

b
ev

 

 Model    
Interv. Case Nº. 

    
14 27 

 

  
p(1) p(2) p(3) 

  
Om.(1) Om.(2) Del.(2) 

 
ROE Param. -0,8915 -0,8899 -0,8163 

  
3,1128 -3,9264 0,9611 

 
Index Std.Err. 0,0789 0,0823 0,0809 

  
1,4752 1,4939 0,0413 

 
ARIMA(3,1,0) p-value 0,0000 0,0000 0,0000 

  
0,0389 0,0108 0,0000 

 

 
Interv. 

     
A/P A/T 

 

 
Model 

   
14 27 

  
p(1) p(2) q(1) q(2) q(3) Om.(1) Del.(1) Om.(1) Del.(1) 

EPS Param. -0,5985 -0,4888 -0,7721 -0,8010 -0,4521 0,1069 1,0311 -0,0573 0,5208 

Index Std.Err. 0,2604 0,2413 0,2448 0,1934 0,1965 0,0500 0,0108 0,0189 0,2532 

ARIMA(2,1,3) p-value 0,0250 0,0472 0,0025 0,0001 0,0248 0,0366 0,0000 0,0035 0,0439 

 
Interv. 

     
A/T G/P 

 
Model 

   
14 27 

 

  
p(1) p(2) p(3) 

  
Om.(2) Om.(1) Del.(1) 

 
EVA Param. -0,8116 -0,7702 -0,5896 

  
11,2820 -8,1432 0,5821 

 
Index Std.Err. 0,1034 0,1086 0,1041 

  
5,5072 3,5937 0,1836 

 
ARIMA(3,1,0) p-value 0,0000 0,0000 0,0000 

  
0,0446 0,0269 0,0024 

 

 
Interv. 

     
A/P G/P 

 
Caption: Om.: Omega (ω); Del.: Delta (δ); A/T: abrupt/temporary; A/P: abrupt/permanent; G/P: gradual/permanent. 

 

 With these results, it is possible to explain that 

there was an average increase in the observation 14 

in its ROE financial indicator, in the earnings per 

share (EPS) and in the economic value added (EVA), 

of 3.1128; 0.1069 and 11.2820, respectively, after the 

facts mentioned in the period. On the other side, the 

observation 27 showed an average reduction in these 

same rates of -3.9264 for the profitability of ROE, -

0.0573 for EPS and -8.1432 for EVA. 

 

Conclusion: 

 These findings emphasize the importance of 

M&A and its direct interference in the results of 

firms, and it is observed that not always what is 

expected really happens. So, the objective of this 

paper to verify the effect of M&A events on the 

metrics of profitability and value of stock price in 

Brazilian companies in the food and beverage sector 

was reached. It was obtained 30 interventions with 

statistical significance, and in these 57% were 

positive and 43% had reverse results to the expected 

impact, which confirms the need for further research 

in the area and a more detailed knowledge of the 

process by managers. The results show a small 

chronological relationship between the periods of 

M&A of the surveyed firms and their results lower 

than expected. JBS presented an opposite result than 

expected in the last four M&A processes, the first of 

them in 2009. 

 The peak of the M&A of JBS and Marfrig 

companies was between 2008 and 2009, indicating 

the directly relation with the global crisis that 
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affected several industrial sectors. Maybe these 

M&A are being used as a strategy to reduce the risks 

with the sharing of debts and sale of equity to 

prevent exit barriers existents in the market. Ambev 

has developed 50% of its M&A processes that were 

significant in the model (all of them with positive 

relation for the quarterly indexes ROA, EPS and 

EVA), in 2000; some factors that may have 

contributed to this fact, are the growth in stock 

prices, low interest rates and technological 

development in transport and communication. 

 BRF presented a decrease of -0.0501 when 

announced an association agreement between 

Perdigão S.A. and Sadia S.A. in May 2009. But in 

September 2011, with the announcement of CADE's 

approval for the association between BRF and Sadia 

S.A., the market reacted positively with a parameter 

of 0.0979. Other interesting facts were the two 

statistically significant observations for the indexes 

of the Net Margin and Earnings per Share quarterly 

series of BRF, which had value destruction.  

 The limitation of this study is related to the fact 

that the interventions found may have respectively 

been influenced by other events occurring in the 

market, not only the announcements of M&A events. 

As a calendar suggestion for future studies, it is 

highlighted a depth analysis on long-term strategies 

of companies, seeking to better understand the M&A 

processes. And even to reproduce this study in other 

segments of the industry. Moreover, it is suggested to 

conduct this research with other methodological 

approach in the food and beverage industry. 

 On the occasion of the conclusion of this work, 

we reject the hypothesis H0 in which the events of 

merger and acquisition do not intervene in the 

corporate profitability. From the exposed, it is 

concluded that the intervention methodology 

demonstrates good results for the study of M&A, 

indicating that the M&A influence the series of stock 

prices and the metrics of financial indexes. 
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