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ABSTRACT 

 

 

 

 

For the past years the iron ore industry has experienced a large number of mergers and 

acquisitions. In November 2007, BHP-Billiton came with a merger offer to Rio Tinto. This 

merger proposal was worth approximately 150 billion US dollars, which is the largest in the 

history of mining. BHP-Billiton is the second largest iron ore producer in the world and Rio-

Tinto is the third largest, together with their closest rival CVRD they control 75% of the 

market. This merger proposal met strong objections from not only the steel industry but also 

the European Commission. They claimed that a successful merger could lead to decreased 

competition and hence increased iron ore prices. The purpose of this thesis was to investigate 

the main motive behind the merger proposal. This was done through a so called event study. 

The abnormal return for BHP-Billiton showed a negative result. The negative result can be 

interpreted as if the market did not believe that the merger would lead to larger profits. 

Perhaps because the market believed that the merger price was too high in proportion to future 

profits, or that the merger proposal would not go through.  
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SAMMANFATTNING 
 

 

 
 

Under de senaste åren har järnmalmsindustrin präglats av flertalet företagssammanslagningar. 

I november 2007 förslog BHP-Billiton ett uppköp av Rio-Tinto. Värdet av detta uppköp var 

ca 150 miljarder USD, vilket är det största uppköpsförslaget i gruvindustrins historia. BHP-

Billiton är den näst största järnmalmsproducenten i världen och Rio-Tinto är den tredje 

största. Tillsammans med deras största rival CVRD kontrollerar de 75% av marknaden. Detta 

uppköpsförslag mötte motstånd från både stålindustrin och Europakommissionen. De hävdade 

att en eventuell sammanslagning skulle kunna leda till minskad konkurrens och till höjda 

järnmalmspriser. Syftet med detta arbete var att undersöka den verkliga anledningen bakom 

uppköpsförslaget. Detta gjordes med hjälp av en så kallad event studie. Resultatet visade en 

negativ avkastning för BHP-Billiton. Detta indikerar att priset sannolikt var för högt i relation 

till de förväntade vinsterna för sammanslagningen. Det kan också tolkas som att marknaden 

inte ansåg att sammanslagningen skulle gå igenom.  
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Chapter 1 
INTRODUCTION 

 
 

 

 

During the past decades the mining industry has experienced an escalating number of mergers 

and acquisitions (M&A). The amount of money spent on mergers and acquisitions has 

increased together with the number of mergers. Since the1970s the iron ore industry is among 

the few sectors that has experienced such continuous merger consolidation (Ericsson, 2001). 

From the society’s perspective, a merger can either have negative or positive effects. This 

depends of course on the outcome of the merger. If the merger leads to synergy effects and 

efficiency through cost savings, the outcome is positive. If the outcome leads to increased 

market power the result can be increased iron ore prices, hence a negative effect on the 

society (Lundmark & Nilsson, 2003). It is important to point out that synergy effects for an 

iron ore mine is rather small because of the obvious reason that one cannot physically move a 

mine. 

 

 In November 2007, BHP-Billiton came with a merger offer to Rio Tinto. This merger, worth 

approximately 150 billion US dollars, is the largest in the history of mining (Goldsmith, 

2007). BHP-Billiton is the second largest iron ore producing firm in the world, while Rio 

Tinto is the third largest (Simpkins, 2008). The three largest firms would together control 75 

percent of the iron ore seaborne supply (Econstats, 2008). This merger proposal has met many 

objections especially from the European Commission. Since BHP-Billiton and Rio Tinto are 

among the top three firms there is a fear that a successful merger could lead to increased 

market power for the new firm (European Commission, 2008). This could then imply higher 

prices as well as reduced choices for the customers. However, if the merger leads to increased 

efficiency, the merger could result in lower marginal costs, and as a result, a reduction in 

prices for the customers. This is why it is of interest to investigate the main purpose of this 

merger proposal. If the merger turns successful it will have a great impact on the iron ore 

industry and eventually on other markets in one way or another. This investigation will be 

done through an event study where the reaction on the stock market price will be measured 

and compared with an estimated normal return.  
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1.1 Purpose 
The main purpose of this thesis is to investigate whether it is market power or increased 

efficiency that lies behind the merger proposal between BHP-Billiton and Rio Tinto.  

 

1.2 Method  
The methodology used in this thesis is a so-called event study. In order to interpret the motive 

behind the merger between BHP-Billiton and Rio Tinto, the price change in their own and 

their rivals’ stock market price will be measured. The result will then be interpreted according 

to the efficiency and market power hypotheses. In order to interpret how different events 

affect the stock market prices, first the events need to be identified. The time of the 

announcements will be specified and then the price of the stock at that time will be analyzed. 

 

1.3 Previous studies 

There have been several investigations using event study as a method, especially research 

within an economics or a financial field. There are a number of particularly interesting papers 

that have been done. For instance: 

 

Horizontal Mergers, Collusion And Stockholder Wealth written by Espen Eckbo (1983). This 

paper tests the hypothesis that horizontal mergers would generate positive abnormal return to 

stockholders of both the target firm and the firm that bids. This is because the merger is 

assumed to generate increased market power or efficiency. This is tested on a large sample of 

merging firms who have faced resistance from antitrust laws. The result in this paper shows 

that in many of the cases no additional market power has occurred.  

 

MacKinlay (1997) has written another interesting article called Event Studies in Economics 

and Finance. The paper provides an introduction to the history of event studies and to how an 

event study is performed. It also gives an example of an event study preformed in New York, 

where the purpose was to investigate how the announcement affected the stock market. 

 

Wårell (2007) has studied a horizontal merger in the iron ore industry using the event study 

methodology. The purpose of this study was to estimate if the merger between Rio Tinto and 

North Ltd would impact efficiency and competitiveness. The conclusion of this paper was that 
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there was no significant evidence that the merger would have a negative impact on 

competition. As the rival’s stock market reaction was negative, the conclusion was that this 

implied and supported the efficiency motive. 

 

1.4 Scope and restrictions  

The merger proposal between BHP-Billiton and Rio Tinto will be investigated with respect to 

the efficiency and market power hypotheses. BHP-Billiton’s and Rio Tino’s  market reaction 

will be investigated and analyzed as well as CVRD since they are BHP-Billiton’s closest 

rivals. No other firm will be taken into account for, due to the fact that the firm needs to be 

registered on a stock exchange list. Further, no other hypotheses or M&A’s will be taken into 

account. Events will be chosen and the reaction of the stock market will be investigated. The 

event study method assumes that the stock market is efficient, meaning that the information is 

correctly reflected in the market prices. 

 

1.5 Outline     

Chapter 2 presents a background to the iron ore market. It further explains the merger case 

and the price development in the iron ore market. Chapter 3 explains the theory of market 

structure and provides a better understanding of the concept of efficiency and market power 

which both are the foundation of this paper’s hypotheses. Chapter 4 explains the methodology 

behind the so-called event study approach. It further clarifies the paper’s hypothesis as well as 

how the result should be analyzed and interpreted. Chapter 5 will present the result which will 

be according to the methodology presented in chapter 4. There will also be a brief discussion 

about the data collection. Chapter 6 presents the conclusions of the paper.  
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Chapter 2 
BACKGROUND 

 

 

 

 

This chapter gives a brief presentation of the iron ore market, including the price 

development. It further explains the merger case and the historical background of the two 

merging firms. The increasing merger and acquisition deals will be presented and explained in 

a detailed and profound way.  

 
2.1 The iron ore market 
The world’s iron ore assets are mainly located in Western Australia, the Lake Superior area in 

Canada and in Brazil. There are two kinds of iron ore; fines and lumps. However, iron ore is 

sold in three different forms: pellets, lumps and fines. Pellets are small iron ore balls that have 

been processed by sintering. There are a number of reasons why the iron ore is sold in 

sintered form. One reason is that, the steel industry who demands most of the iron ore mostly 

use iron ore in pellets form as a direct input. The other iron ore forms have to be sintered or 

transformed into pellets. The mining industry is an industry with high entry barriers. First of 

all a mine with iron ore has to be discovered. The mine then has to be large enough to keep up 

with world competition, and it further has to be of high quality. Even though this is not 

impossible it is both expensive and difficult. Another difficulty is that a license is required for 

opening and operating a new mine. Usually it takes about 6-7 years from that a mine has been 

discovered until the actual production can take place (Lundmark & Wårell, 2008). 

 

The price of iron ore is negotiated once a year between the largest mining companies and the 

largest steel firms. These contracts are then valid for approximately 3 to 5 years but 

negotiated yearly. The smaller iron ore producers can then use the negotiated prices for the 

different kinds of iron ore as a reference. It is the short-run instability on the iron ore market 

that has made it necessary to have price negotiations. The instability is caused by the high 

income elasticity. Price negotiation is an attempt to stabilize this market (Lundmark & Wårell, 

2008).  
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The price of iron ore started to increase worldwide in 2003. This increase in prices was a 

result of the escalating demand from the steel industry and the growth of the Chinese 

economy. The price rose even more when the Indian demand for iron ore increased. The 

demand for iron ore had grown much faster than expected and the suppliers could not keep up 

with the same rate. As seen in figure 2.1 the price of iron ore decreased significantly in late 

2008 but it has still not reached normal levels. The mining industry keeps producing on high 

speed (UNCTAD, 2008). The iron ore prices are still record high despite the weakening 

global economy. At the same time the demand for metals is still increasing. Due to the higher 

demand the search for new findings is escalating but as mentioned above the process takes a 

long time. Customers in Germany and France are concerned that the supply will not be 

enough for the industry and that the price will be unreasonably high (Ericsson, 2008). Figure 

2.1 shows the iron ore price development from 1976 to late 2008.     

      

  

  
Figure 2.1: Iron ore price development from 1976 until late 2008.  
Source: Econstats 
 

During the last decade the global mining industry has experienced a large number of M&As. 

In 2007 the value of M&As reached record levels with transaction costs worth about 158.9 

billion US dollars. This is an increase with 18 percent from 2006. The increasing international 

mining activity from especially Chinese and Russian firms is one of the driving forces behind 

the increasing number of M&As. The total M&A value between just these two countries rose 
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from 5.3 billion US dollars in 2005 to 32.7 billion US dollars in 2007. This represented one 

fifth of the total value of M&As in the global mining industry that year. The escalating 

number of M&As is also a result of the increasing value of the M&A’s. This implies that the 

mining industry has experienced a phase of structural change. “Eat or be eaten” is today’s 

reality for many firms. Firms can no longer afford not to engage in merging and acquisition 

activities. Merging and acquisition is an important key factor for the project development of 

the mining firms in both terms of geography and commodities. In the beginning of 2008 BHP-

Billiton made a M&A offer to Rio Tinto with a deal value of approximately 150 billion US 

dollars. If this merger is successful, this bidding offer will be the absolute largest bid in the 

history of mining (Goldsmith, 2007). Table 2.2 shows the total number and value of global 

deals made from 2005 to 2007.  

 

Table 2.1. Total global mining deals 2005-2007 

Source: Goldsmith, 2007. 

 2005 2006 2007 

Total number of deals 762 1026 (+35%) 1732(+69%) 

Total value of deals US$ 69.8 billion US$ 133.9 billion 
(+92%) 

US$ 158.9 (+18%) 

Average value US$ 125.6 million US$196.6 million 
(+58%) 

US$ 137.5 million (-
30%) 

 

Due to the increasing M&A activity the steel industry has expressed their worry about the 

raised concentration in the mining market. The concern is that the mining firms will achieve 

market power and hence increase prices. However, Ericsson (2001) states that high 

concentration in the mining industry is a phenomenon that is not only unavoidable but also 

desirable. Stronger firms are needed so that they can intensively explore and invest in research 

and development. This is also necessary for the firms if they want to be able to keep their 

profits up (Ericsson, 2008). 

 
2.2 Merger case  
Rio Tinto is a mining firm which originally endures of two firms. Rio Tinto Limited, based in 

Australia and Rio Tinto plc, based in United Kingdom. The firm was established by investors 

already in 1873 in southern Spain. In 1962, Rio Tinto-Zinc Corporation was formed due to the 

merger of Rio Tinto Company and The Consolidated Zinc Corporation. At the same time the 
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Australian owned firm Consolidated Zinc Corporation merged with Rio Tinto Company and 

formed Conzinc Rio Tinto of Australia Limited. In 1995, RTZ Corporation, PLC and CRA 

limited merged and they were listed as a dual company.  In 1997 CRA Limited became Rio 

Tinto Limited and RTZ Corporation became Rio Tinto plc. Together they are known as The 

Rio Tinto Group. Ever since the merger in 1995 the Rio Tinto Group has continued to invest 

in acquisitions (Rio Tinto, 2008a). 

 

The Billiton mine was discovered in 1851 on the island Billiton (Belitung) but it was not until 

1860 that the firm was established in Hague Netherlands. The merger discussion between 

Billiton and BHP started already in 1977 but it was not approved until 2001. During the same 

year the firm was listed on the London exchange stock market as well as on the Australian 

stock market. BHP-Billiton collaborated through a joint venture and created Teekay Shipping. 

Another joint venture occurred with JFE corporation in 2004 (BHP-Billiton, 2008a).    

 

On November 8th, 2007 it became official that BHP-Billiton had made an acquisition offer to 

Rio Tinto. For every 3.4 BHP-Billiton shares they would receive one Rio Tinto share. Rio 

Tinto rejected the first offer, the rejection led to a rise in their stock market share with 30% 

(The Economist, 2007). Rio Tinto announced that they would wait for a better offer. In order 

to sweeten the deal BHP-Billiton offered a buy-back up to 30 billion US dollars in a pure 

management capital program to shareholders within 1 year of completing the acquisition. 

However the last offer yields only if the merger is successful (BHP-Billiton, 2008a). To make 

the deal even more attractive BHP-Billiton made the offer that Rio Tinto would own 41 

percent of the total amount of the stock market shares (The Economist, 2007). Rio Tinto’s 

response to the offer was that they would consider the proposal carefully and  reflected on the 

circumstances (Rio Tinto, 2008b).  

 

The main aim for the merger according to BHP-Billiton was to create the world’s premier 

diversified resource company. BHP-Billiton believes that a merger between the two firms is 

compelling to the shareholders of both Rio Tinto and BHP-Billiton, because it makes 

significant value available for both firms which is not possible to obtain if the firms would 

only act on their own. Even though Rio Tinto has not yet accepted the offer from BHP-

Billiton the European Commission has objected to the pre-conditions of the merger (BHP-

Billiton, 2008b). According to the European Commission the merger could lead to higher 

prices and reduced choice for the customers.  It also raises serious doubt about 
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competitiveness on the single market. The product that is produced by these firms are basic 

inputs for the industrial industry and therefore it has a serious impact on their customers and 

ultimately on all the consumers in the world (European Commission, 2008).  

It is not only the European Commission that has complained about the merger between BHP-

Billiton and Rio Tinto but also various steel companies. China’s steel association expressed 

their worry and claimed that if the merger between BHP-Billiton and Rio Tinto is accepted 

there is a risk that they would be able to control the market and prices, especially in China 

since the two firms control 40 percent of the Chinese import of iron ore (Madelnchina.com, 

2008). The objections from the steel firms and antitrust laws together with the market 

reactions on the day of the announcement make it interesting to investigate the purpose of the 

merger.       
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Chapter 3 
THEORY 

 

 

 

 

This chapter explains the theory of market structure and firms ability to raise price above 

marginal cost. It also gives a better understanding of how a market generally reacts when two 

firms merge. The concept of market power as well as the concept of efficiency, which are the 

foundation of this paper’s purpose, will be further explained in this section. 

 

3.1 Market structure and mergers  

The general market structure theory says that the less competitive a market is, the more 

market power the firms have. Their ability to raise prices above marginal cost is much larger 

than it had been if there would have been more competition on the market. The relationship 

between marginal cost and price and the existence of profits depends on the market structure. 

In a market where there is free entry and the firms are identical price equals marginal cost. In 

a monopoly or an oligopoly market the firms can set price above marginal cost. In this case 

the short-run profit can either be positive or negative. The long-run profit on the other hand 

can be equal to zero or it can be positive. In a monopolistic market entry of a new firm 

decreases long-run profit towards zero (Carlton & Perloff, 2005). Table 3.1shows the profit 

predictions based on market structure. 

 
Table 3.1. Market structure 

 P-Mc Short-run profit Long-run profit 
Competition  0 + or - 0 
Monopolistic 
competition  

+ +or - 0 

Monopoly + +or - +or 0 
Oligopoly  + +or - +or 0 
Source: Carlton & Perloff, 2005.   
 

The mining market structure can be associated with a oligopoly market structure. The main 

assumptions in the basic Cournot model are that there are few actors on the market, they 

produce a homogenous product and entry barriers exist. This describes not only an oligopoly 

market but also the iron ore market. In the Cournot model there is a belief that firms’ 

quantities are set at the same time and that the output of the rivals remains unchanged. The 
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equilibrium is then a list of output levels, and hence the market price is such that neither firm 

can raise the price to increase its own profit. This holds given that the other firm produces 

Cournot output (Shy, 1996). 

 

In order to increase a firm’s size, the companies have different options. They can either chose 

to increase size through investments (that is build new factories etc) or they can chose to 

merge with other firms. Merging with other firms means that, the assets of the involved firms 

are combined into a new firm. There are different types of mergers; the three most common 

ones are horizontal mergers, vertical mergers and conglomerate mergers. This thesis will only 

concentrate on horizontal merger. Merging horizontally means that the firms who are 

involved usually compete within the same market. Now there could be many reasons for why 

a firm would want to engage in M&As. The main reason is often to increase profitability; 

however this is not always the result. The firms may increase the firms’ own profit but yet 

reduce efficiency and hence thereby harm society. This issue has raised a debated question on 

whether M&A’s are beneficial for the society and the economy. The desirable result is of 

course that the merger will lead to increased efficiency. However the concern is that, the 

mergers will just lead to a rearrangement of firms’ ownership and hence lead to short run 

stock market profits. Another concern is that the firms will gain market power and raise prices 

for the costumers (Carlton & Perloff, 2005). 

 

Assuming that there are three firms on the market and that two of them will merge, how does 

this change the market result? The smaller the number of firms on the market, the more it 

implies decreased welfare. The reason behind this is because the market clearing output 

decreases. For a better understanding this will be explained mathematically: 

      (1) 

 

 is the equilibrium output that will be produced by a firm in the  market.  is the optimal  

market clearing output in a perfectly competitive market.  is the number of firms in the 

market (Shy, 1996). Assuming three firms implies;  
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      (2)

      (3)  

 

Now assume that two firms merge, implying that there is only two firms left on the market. 

Using equation (1) implies that: 

   

       (4) 

                           (5) 

 

Which leads to reduced welfare and less output on the market after the merger. 

 

3.2 Market power  

A firm is said to have market power, if they are able to charge a price above marginal cost. 

According to Farrell and Sharpiro (1990), mergers intend to rise prices. Specially in cases 

when the merger dose not generate synergy effects. It requires significant economies of scale 

for a merger to lower prices. Increased market power indicates that the firm has an increased 

possibility to control prices on the market and the higher prices indicates larger profits. An 

increase in profitability can therefore be a result of increased market power (Farrell & 

Shapiro, 1990). According to the hypothesis it is the increased consolidation effect that is 

dominant on the market in reaction to the merger. The higher price charged is excepted to 

gain lager profits for the acquired firm and therefore it is also expected that the stock market 

price will increase. Given the higher prices on the market, the rival’s stock market price is 

also expected to increase and hence their profitability. The higher prices on the market have 

negative effect on the costumers, therefore it is a concern for the competition authority 

(Wårell, 2007). 

 

3.3 Efficiency 
Mergers that lead to increased efficiency are very desirable for the society. The reason behind 

this is that mergers can cause synergy effects, increase scale to an optimal level and improve 

management in the firm. There can be cost savings by using one set of mangers or one facility 

to run both firms. Both firms benefit from reduced transaction costs. Firms that are involved 

in different but complementary activities benefit from merging, since the merger can lead to 
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economies of scope. All of these factors can lead to a decrease in marginal cost and hence 

reduce price for the customers (Carlton & Perloff, 2005). However since it is impossible to 

physically merge two mines most of the synergy effects will be a result of administration and 

management facilities. The merged firms stock market price is expected to rise due to 

increased profitability. The effects on the rivals stock market price on the other hand is 

expected to be negative, since there is a more efficient competitor on the market.  
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Chapter 4 
METHOD 

 
 
 

 

This chapter explains the methodology behind the so-called event study approach. It further 

clarifies the thesis hypotheses as well as how the results should be analyzed and interpreted. 

Critique against event studies is presented and further explained.  

 

4.1 Event study  
The effect of an event on a firm’s value can be measured through a so-called event study.  By 

using data from the stock market, the impact of a certain event on a firm can be measured. 

Assuming that rationality exists on the stock market, the effects of an event will directly be 

reflected on the stock market share price. Since the effect is immediate, the security prices 

only need to be observed for a short period of time. The first step is to identify the specific 

event and define the time period of the event. This procedure is called an event window. It is 

important that the identification of the event window is a bit larger than just the specific time 

of the announcement. This makes it possible to examine periods surrounding the event 

(Mackinlay, 1997). 

 

In order to appraise the impact of the event one needs to measure the abnormal return. To 

calculate this actual return (that is actual return on a specific day) is taken minus the normal 

return. The normal return is the expected return under the consideration that the event had not 

taken place (Mackinlay, 1997). Mathematically the abnormal return is expressed as: 

 

         (6) 

 

The i here stands for a specific firm and t stands for the specific date.  is the abnormal 
return, is actual return and   is normal returns.  is the conditioning information 
for the normal model. 

 

There are two ways of setting up the normal return model; the market model and the constant 

mean return model. In the constant mean return model  is treated as constant. This means 
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that average return of a given security is constant over time. In the market model is the 

market return (Mackinlay, 1997). This model assumes that the relationship between the 

market returns and the security returns is linear. In this paper the market model has been 

chosen. This model assumes that the return of the market portfolio  is related to a stock 

shares return. Instead of a market portfolio one can also use a branch index or a share price 

index.  The calculation for stock share  for the market model is: 

     (7) 

Where:  

      (8) 

     (9) 

 

 and  is the return for the stock market share  and the return for the market portfolio  

for time period . The residual difference for stock market share  is .  ,  and  are the 

models parameters where  is the regression coefficient. This means that  measures the 

covariance between the market return and the return for stock market share  (Eckbo, 1983). 

 
4.2 Calculation  
In order to make it easier to calculate the abnormal and the normal returns the event window 

is divided in time periods. The time period before the event is first, then the event day and last 

the time period after the event. In order to estimate the normal return, historical data is used. 

When estimating the normal return the common choice is to use the period before the event 

window. An example is using daily data and given the market model the parameters can be 

appraised over 120 days before the event. To prevent influences on the normal return the 

event period is not included in the period that estimates normal return (Mackinlay, 1997). 

 

Next the market model parameters  and  has to be estimated. To do this, the ordinary 

least squares (OLS) method is used (Dougherty, 2002):  

    (10) 

     (11) 

 

   (12) 
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 and   is the mean value of the return for stock market share  and for the market 

portfolio  over the event window. Given and  the abnormal and normal returns can be 

calculated using market model.  is the actual event date (Dougherty, 2002). The normal 

return that is the expected return  ) for stock market share  is; 

 

 +      (13) 

Abnormal return  is given by; 

 

     (14) 

The variance of the abnormal return is calculated with respect to the event window 

 

    (15) 

 

 is the residual variance of the market model regression and   is the variance of 

the  market return (Ruback, 1982).  

 
It is important to test if the abnormal returns are statistically significant. To test the 

significance a T-test is used. The T-value is calculated by; 

 

         (16)

    

The T-value is compared with a T-critical value. If the T-value is lager or equal to the critical 

value one can say that the abnormal return is statistically significant (Dougherty, 2002). If the 

T-value is smaller than the critical value the abnormal return is not significant, this means that 

one cannot exclude that the merger has not had an effect on the investigated firm’s stock 

market price. 

 

4.3 Interpretation  
For the efficiency hypothesis to hold, positive effects is expected on both the target firm’s 

share price, the acquirer firm’s share price as well as positive combined gains. The rivals 

share price is expected to be negative, this is because it is expected that the merged firm will 

be more productive than before. For the market power hypothesis to hold it is also expected to 
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have positive effects on both the target firm’s share price as well as on the acquirer firm’s 

share price. The difference is that the rival’s share price are expected to be positive as well 

since it is likely that the merged firm increases the market prices and the other firms on the 

market will also benefit from this. The effect on the rivals share prices is therefore important 

since it determines the overall welfare effects, resulting from the merger (Eckbo, 1983). The 

theoretical expected effects with respect to the hypotheses are presented in table 4.1. 

 

Table 4.1. Expected effects from hypotheses for M&As 

Source: Eckbo, 1983.  

 Gains to 
target 

Gains to 
acquirer 

Combined 
gains  

Gain to 
rivals 

Welfare 
effects 

Efficiency           +          +         +           -           + 
Market 
power 

         +          +         +           +           - 

 
4.4 Critique against event studies   

The event study methodology is based on three important assumptions.  The first assumption 

is market efficiency; this indicates that all relevant information that is released is immediately 

reflected on the stock market price of the specific firm.  Therefore, an event can be anything 

that reveals new information. Under some circumstances it is reasonable to believe that 

information can be slowly revealed to its investors. The use of very long event windows can 

be interpreted as if the researcher believes that information about the event has leaked out to 

the market. A long event window regulates this leakage of information. An unanticipated 

event is the second assumption. It is assumed that the market did not previously have any 

information about the event and that everyone receives information on the announcement day. 

However, it is possible that information somehow leaked to the market in advance.  

 

Confounding effects is the third assumption.  It is assumed that no other confounding event 

has affected the specific event. Cofounding events can be anything from introducing a new 

product to signing a government contract. These facts can affect the market share prices and 

the larger the event window, the larger is the possibility that another announcement took place 

during that time. It is claimed that this assumption is the most critical of the event 

methodology. The critique against the event study yields when these assumptions are not 

fulfilled (McWilliams & Siegel, 1997).  
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Chapter 5 
RESULTS 

 

 

 

 

This chapter will present the results of the event study from the merger proposal between 

BHP-Billiton and Rio Tinto. The presentation will be according to the methodology presented 

in chapter 4. There will also be a brief discussion about the data collection.  

 

5.1 Data  
The time interval for the stock market price data, for all three firms is from April 2, 2007 to 

October 31, 2007. The event window itself consists of 11 days. The event day is defined as 

November 8, 2007 and is counted as time zero. Five days before the announcement day and 

five days after the announcement are also included in the event window. The reason why the 

days before and after the event is take into account for is because it gives a chance to 

investigate the price effects of the announcement that occurs after that the stock market has 

closed and if information has leaked (Mackinlay, 1997). In order to calculate the normal 

returns and the abnormal returns, adjusted closed stock market price was collected from 

yahoo finance. The market portfolio data  ) for all  three firms was collected form Dow 

Jones Industrial Average. The adjusted closed prices were collected from the New York Stock 

Exchange (NYSE). 

 
5.2 Regression analysis 
The main  focus will be on  the merging  firms  and  the hypothesis of market power  and efficiency. 

Table 5.1 shows the regression analysis that  is the estimated coefficients calculated for the market 

model. This was done  for both  the merging  firms and  their  closest  rival CVRD. The  ’s  show  that 

when the market index raises with one percent, BHP‐Billiton’s stock market price increases with 1,93 

percent. As for Rio‐Tinto  it  increases with 1,82 percent and for the rival firm CVRD  it  increases with 

2.12 percent.  
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Table 5.1. Regression analysis  

    
BHP-Billiton 0,00107 1,93 

Rio- Tinto  0,00082 1,83 

CVRD 0,00182 

 

 

 

  
 2,12 

 

This means that when the market index rose with one percent the stock market price for these 

firms increased with approximately the double. Perhaps one reason can be that the iron ore 

price had kept increasing during the past years.      

 
5.3 Abnormal returns  
The result of the abnormal return calculated in the event window is presented in table 5.2. The 

abnormal return was calculated according to equation 15 and the T-test was calculated 

according to equation 17. 

 
Table 2.2. Abnormal return in percentage (t-statistics is presented in the parenthesis) 

Date  Days from event  BHP-Billiton Rio-Tinto CVRD 

07-11-15 +5 -0,35(-0,46) -1,009(-1,03) -0,9741(-0,89) 

07-11-14 +4 0,73(0,97) 1,415(1,44) 0,84328(1,48) 

07-11-13 +3 0,366(0,48) -0,892(0,89) -0,0153(-0,008) 

07-11-12 +2 -2,601(-3,48)* -3,784(3,87) -2,7483(-1,34) 

07-11-09 +1 0,728(0,96) 4,877(4,92) 0,52413(1,12) 

07-11-08 0 -1,824(-2,44) 9,158(9,36) -0,1582(-0,23) 

07-11-07 -1 0,479(0,62) 0,786(0,78) 1,46656(1,57) 

07-11-06 -2 1,249(1,67) 1,229(1,25) 1,54634(2,08) 

07-11-05 -3 -1,999(-2,68) -2,096(-2,14) -0,7504(-0,43) 

07-11-02 -4 0,406(0,54) 0,950(0,97) -0,3776(-0,66) 

07-11-01 -5 -0,3658(0,47) 0,71571(1,80) 0,319(0,32) 

* The italic text shows that the return is statistically significant at 95 percents level.  
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On the event day, that is day zero the results show a negative abnormal return for BHP-

Billiton and CVRD. The result for the acquired firm Rio-Tinto was significantly positive. In 

order to insure that the abnormal returns have a relationship with the event, a T-Test is 

preformed. The result shows that one can with 95 percents significance level say that there is 

a relationship between the event and BHP-Billiton’s and Rio-Tinto’s returns. The same t-test 

showed a insignificant result for CVRD, that is one cannot with 95 percents significance say 

that there is a relationship between the event and CVRD’s abnormal returns. However a 

negative abnormal return on the rival’s stock market price indicates that the market assumes 

that the merger will lead to production efficiency. Rio Tinto, the acquired firm, has a positive 

abnormal return on the event day, a positive return on the acquired firm indicates either 

efficiency or market power. Rio Tinto had a positive return also on day one, which is the day 

after the event. Also this value is statistically significant. A negative result for the acquiring 

firm, BHP-Billiton indicates that the market believes that the merger will not result in larger 

profits.  This can be because the market believes that the merger will not go through or that 

the price for the merger is too high in proportion to future profits.  

 

Table 5.3 below shows the cumulative return for all three firms. Rio Tinto and CVRD have 

had a positive stock market price development over the event window. The positive return for 

Rio Tinto supports the positive result on the event day. The slightly positive cumulative result 

for CVRD contradicts the negative result on the event day; a positive result for the rival’s firm 

indicates market power. This result is however not statistically significant. The negative result 

for BHP-Billiton supports the negative result on the event day. This result implies that market 

does not believe that the merger will lead to larger profits.  

 
Table 5.3. Cumulative return in percentage 

 
BHP-Billiton Rio Tinto  CVRD 
-3,177478 

 
9,51287 

 
0,07218 
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Chapter 6 
CONCLUSION 

 

 

 

 

The main purpose of this thesis was to investigate whether it is market power or increased 

efficiency that lies behind the merger proposal between BHP-Billiton and Rio Tinto. This was 

done through a so-called event study where the stock market reaction was studied on the day 

of the event announcement. 

 

In order to answer this question, the merging firms and their closest rival’s stock market price 

was investigated. BHP-Billiton showed a negative abnormal return on the event day. A T-test 

was preformed with a significance level of 95% and this result is statistically significant. The 

cumulative abnormal return over the period was negative. This result implies that it was 

neither market power nor efficiency that was the motive behind the merger proposal. The 

negative result can be interpreted as if the market does not believe that the merger will lead to 

larger profits. Perhaps because the market believed that the price was too high in proportion to 

future profits or that the merger would not go through.  

 

BHP-Billiton’s closest rival CVRD, showed a negative abnormal return on the announcement 

day. This implies that the market has interpreted the announcement as if the merger would 

lead to efficiencies. The merger would thereby not be beneficial for CVRD. This result was 

not supported by the cumulative abnormal return. CVRD had a slightly positive return; this is 

contradictable as a positive return indicates market power. However none of these results 

were statistically significant. Rio-Tinto, the acquired firm, showed a positive abnormal result 

on the day of the announcement. This was supported by the cumulative abnormal return over 

the event window. This implies that the purpose of the merger could either be market power 

or efficiency. These results were statistically significant at a 95% level. However one cannot 

make a clear conclusion about the overall result. 
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