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Abstract 

This thesis is written within the field of finance and covers the Merger & Acquisition 
(M&A) phenomenon within the pharmaceutical industry. The purpose with this thesis is to 
examine the pharmaceutical industry and, with some key acquisitions done over the last 
five years, see if our hypothesis about no abnormal returns after an M&A to the buying 
firm, holds within the industry. 

The model used is the Arbitrage pricing model, incorporating the variables; S&P 500, 
^DRG, US inflation and stock volume traded on NYSE, to calculate expected returns for a 
period of 48 months after the M&A’s. Furthermore we use AMEX pharmaceutical index 
(^DRG) and Standard & Poor 500 (S&P 500) as our base for measuring post-M&A 
performance 48 months after the M&A’s. 

The hypothesis holds three out of six times when using the indices ^DRG and S&P 500 as 
a benchmark and all of the times when using the calculated expected returns as benchmark. 

The calculated estimates turned out to be a bit too optimistic given the time of the M&A’s 
where the market had grown substantially over a long period and was at its peak just before 
it plummeted in the early 2000’s. Neither of the companies reached their estimated returns, 
nor did they manage to recover from the downfall to their initial stock value at the time of 
the merger.  
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Sammanfattning 

Denna uppsats är skriven inom området finansiering och behandlar fenomenet uppköp 
och företagsförvärv inom läkemedelsbranschen. I uppsatsen undersöker man 
läkemedelsbranschen och några nyckelaffärer utförda under de senaste fem åren. Syftet är 
att se om hypotesen om att det inte sker någon onormal överavkastning efter ett 
företagsförvärv eller sammanslagning till det köpande företaget gäller inom industrin. 

Modellen som används är ”the Arbitrage Pricing Model”, innehållande variablerna S&P 
500, ^DRG, USA’s inflation och volymen av omsatta aktier på New York-börsen. Denna 
används för att beräkna en förväntad avkastning på aktien 48 månader efter affären. 
Ytterligare så används AMEX läkemedelsindex (^DRG) och Standard & Poor’s 500 (S&P 
500) som  måttstock för att jämföra utvecklingen av aktien under 48 månader efter affären. 

Hypotesen håller i tre av sex fall när indexen ^DRG och S&P 500 används som måttstock 
och i samtliga fall när den beräknade avkastningen används som måttstock. 

De beräknade estimaten visade sig vara aningen för optimistiska givet tidpunkten för 
affären. Marknaden hade vuxit mycket starkt under en lång tid och var på toppen just innan 
den föll kraftigt i början av år 2000. Inget av företagen nådde upp till de beräknade 
värdena. Inte heller lyckades de återhämta sig från det kraftiga fallet I marknaden till deras 
ursprungliga aktievärden.  

 

 

 

 

 

 

 

 

 

 



 

 
iii

Table of Contents 
1 INTRODUCTION............................................................................................................................ 1 

1.1 BACKGROUND ........................................................................................................................... 1 
1.2 PROBLEM DEFINITION ............................................................................................................... 1 
1.3 PURPOSE.................................................................................................................................... 2 
1.4 LIMITATIONS ............................................................................................................................. 2 
1.5 DISPOSITION .............................................................................................................................. 2 

2 METHODOLOGY........................................................................................................................... 3 

2.1 CHOICE OF METHOD .................................................................................................................. 3 
2.1.1 Qualitative vs. Quantitative ................................................................................................. 3 
2.1.2 Inductive vs. Deductive ........................................................................................................ 3 

2.2 DATA COLLECTION ................................................................................................................... 3 
2.3 CRITIQUE OF CHOSEN METHOD................................................................................................. 3 
2.3.1 Validity................................................................................................................................. 4 
2.3.2 Reliability............................................................................................................................. 4 

3 HISTORICAL BACKGROUND OF MERGERS AND ACQUISITIONS................................. 5 

4 RELEVANT CASE STUDIES........................................................................................................ 7 

5 THEORETICAL FRAMEWORK.................................................................................................. 8 

5.1 TOBIN’S Q.................................................................................................................................. 8 
5.2 THE ARBITRAGE PRICING THEORY ............................................................................................ 9 
5.3 CHOOSING AN INDEX FOR POST-M&A PERFORMANCE ........................................................... 10 
5.3.1 Standard & Poor 500......................................................................................................... 10 
5.3.2 AMEX Pharmaceutical Index............................................................................................. 10 

5.4 THE FINANCE STRATEGY PERSPECTIVE .................................................................................... 11 
5.4.1 Shareholder wealth maximization...................................................................................... 11 

6 THE PHARMACEUTICAL INDUSTRY.................................................................................... 12 

6.1 HISTORICAL DEVELOPMENT OF THE PHARMACEUTICAL INDUSTRY ........................................ 12 
6.2 DRIVING FORCES WITHIN THE PHARMACEUTICAL INDUSTRY .................................................. 13 
6.3 FACTS ON THE THREE CASES................................................................................................... 13 
6.3.1 Pfizer.................................................................................................................................. 13 
6.3.2 Bristol-Myers Squibb ......................................................................................................... 14 
6.3.3 GlaxoSmithKline ................................................................................................................ 15 

7 EMPIRICAL FINDINGS .............................................................................................................. 16 

7.1 ESTIMATING FUTURE RETURNS ............................................................................................... 16 
7.2 POST-M&A PERFORMANCE .................................................................................................... 20 
7.3 FINANCE PERSPECTIVE ............................................................................................................ 23 

8 ANALYSIS...................................................................................................................................... 24 

9 FINAL CONCLUSIONS ............................................................................................................... 30 

10 FURTHER RESEARCH ............................................................................................................... 32 

REFERENCES ........................................................................................................................................ 33 

 

Table of Figures 

FIGURE 7-1 PFIZER POST-ACQUISITION PERFORMANCE VERSUS ^DRG AND S&P 500 ................................ 21 
FIGURE 7-2 BRISTOL-MYERS SQUIBB POST-ACQUISITION PERFORMANCE VERSUS ^DRG AND S&P 500 ... 22 
FIGURE 7-3 GLAXOSMITHKLINE POST-MERGER PERFORMANCE VERSUS INDEX ......................................... 22 
FIGURE 8-1 DEVELOPMENT OF ^DRG AND S&P 500.................................................................................. 26 
 



 

 
1 

1 Introduction 

1.1 Background 

This bachelor thesis is written on the subject of the long-term effect of share prices when 
one large pharmaceutical company acquires or merges with another pharmaceutical 
company to expand their business. The M&A phenomenon is an interesting part of doing 
business today and it can be made for many reasons, which will be discussed later on in this 
thesis. It may have a great impact on the financial markets and we investigate it since the 
M&A’s involves larger deal values today than ever before. 

The pharmaceutical industry is interesting because it is a highly developing industry and 
there have been several large acquisitions in the past and present decade. The reason for 
investigating this occurrence is to see whether acquisitions generate abnormal returns in 
the long run or not. Empirical findings say that the bidder firm often generate low, zero or 
even negative abnormal returns and this thesis investigates if this is true in the 
pharmaceutical industry as well (Sudarsanam, 2003). 

There have been many debates about whether the goal of maximizing shareholder wealth 
intervenes with the aim of developing new medicines. One thought is whether the 
acquisitions are made to expand and develop their business and improve research or to 
maximize shareholder wealth. Some investigations imply that large mergers or acquisitions 
in the past have not resulted in any or few new drugs, since a consolidation may disrupt 
ongoing research, and only resulted in reducing costs (Chemical & Engineering news, 
2002). 

The focus in this thesis lies on abnormal returns to the shareholders, which implies that the 
stock beats a chosen benchmark. A relevant benchmark could be a general market index, 
the industry or the firm’s own expected returns. 

Considering a shareholder wealth maximization motive behind M&A’s, the authors want to 
investigate a few large M&A’s. The aim to see if they have reached their goal that implies 
abnormal returns.  

1.2 Problem Definition 

With increasing competition on today’s global markets, many companies choose to merge 
with one another to be able to compete internationally. Mergers & acquisitions occur on all 
markets and in all types of industries. Historically we can see that in merger activity 
regardless of the industry, the stockholders of the target firm earn high abnormal returns 
while the stockholders of the bidding firm earns abnormal returns of only a few percent, or 
even zero or negative returns. This has been shown in several empirical tests done on both 
the U.S. market as well as on the European market (Sudarsanam, 2003). 

With the knowledge that earlier empirical work has shown that the acquirer do not generate 
abnormal returns in the long, the authors define the problem with the following 
hypothesis:  

 H0: Acquisitions do not generate abnormal returns in the long run. 

 H1: Acquisitions do generate abnormal returns in the long run. 
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1.3 Purpose 

Through existing theories and collected empirical findings, the objective is to investigate 
and test the hypothesis, which claims that acquisitions do not generate abnormal returns in 
the long run. Focus is on the pharmaceutical industry and some key acquisitions done over 
the last five years. The thesis only covers three large pharmaceutical companies listed on 
the New York Stock Exchange (NYSE) and their biggest acquisitions made in the past five 
years. Focus will be on long-run performance since the authors of this thesis find long-run 
results more interesting for the whole picture and say more about the actual effects of 
mergers.  

1.4 Limitations 

The thesis is limited only three key M&A’s that in this case will represent the general effect 
in the industry. The limitations also apply to the time frame of the study, when focus lies 
on long-run results, which may show the actual impact of M&A activity given that the 
effect have had time to mature. In this context, long-run results will be 48 months of 
monitoring a corporation before evaluating the observed data.  

It is possible to measure M&A performance through increased market share, improved 
organization or increased revenues along with several other factors. These factors will not 
be taken into account when measuring abnormal returns, but are shore to have an impact 
on the organization as a whole. The measurement of abnormal returns of the involved 
stocks will be the only variable to measure the success of the acquisition.  

1.5 Disposition 

The thesis starts by explaining which methods that were used to construct this thesis as 
well as mention other relevant studies within our field. In chapter three the authors go 
through the historical background to the field of mergers & acquisitions and explain what 
the causes for mergers have been through time. In the following chapter earlier relevant 
case studies are discussed. In chapter five a theoretical framework is presented as a base to 
the study and cover the relevant theories used later on, continuing in chapter six with a 
deeper look into the pharmaceutical industry and our three chosen companies. In chapter 
seven statistical data are gathered and used to measure expected returns on each stock with 
the APT model containing variables that will surely influence the result. In the last two 
chapters the result is analyzed and concluded. The thesis is ended by giving some 
suggestions to interesting future research areas. 
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This chapter recognizes the methods used to be able to answer the questions to the 

thesis, and what approach is being used to reach the purpose. Described is also how 

methods have been chosen and how data have been gathered. 

2 Methodology 

In order to answer the question asked you have to choose a method that helps you 
investigate and research data that fits your specific needs and wants, and decide which one 
who will be best to answer your specific questions. The choices of methods have to be 
done to be able to reach the best possible conclusions. Some types of choices you have to 
make is whether to conduct a qualitative or quantitative, inductive or deductive, whether to 
use primary or secondary data in your thesis. 

2.1 Choice of Method 

2.1.1 Qualitative vs. Quantitative  

The most valid method to use in this thesis is the quantitative approach because of the 
measurements and interpretation of numerical data. Used to collect the financial data is 
finance.yahoo. Later the data is interpreted on showed it in graphs. The data is interpreted 
in a way to give the best possible explanation, according to the understanding of this 
situation. 

2.1.2 Inductive vs. Deductive 

The deductive approach to a research means that the researcher draws conclusions from 
existing theories from which he can derive different hypotheses within the case that later 
on will be empirically tested. While using existing theories, the author has greater chance to 
stay objective. However, to be finite to existing theories also hinders him from reaching 
new aspects to the problem (Patel & Davidsson, 1994).   

The approach to this thesis is the deductive since existing theories is being used. Share 
prices of companies is being calculated and compared to investigate whether there are 
abnormal returns to the acquiring company after an acquisition or if the theory of 
diminishing returns holds.  

2.2 Data Collection  

Only secondary data is used in the research to analyze the effect M&A’s have on the share 
price of the acquiring company. To make the thesis more reliable and valid we need the 
data from the acquiring company 48 months before the acquisition and 48 months after 
the acquisition. In the quantitative research data are used from different data bases and 
world renowned indices to collect and compare the data regarding share price before as 
well as after an acquisition.  

2.3 Critique of Chosen Method 

In every thesis there are a number of ways of critiquing the methods chosen, or the 
conclusions drawn. To give some sort of legality to our thesis we use three important 
measures to strengthen the trustworthiness of our thesis. 
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2.3.1 Validity 

Validity relates to the thesis’s ability to examine what is intended to be researched 
(Eriksson & Wiedersheim-Paul, 1999).  

Data of share prices from three different M&A’s have been used, involving six different 
companies. By using share prices 48 months before and after the M&A, the long-run effect 
is examined through regression analysis of several variables and their effect on the 
performance of a company and its share price. After that a comparison is being made 
towards different indices, hence we claim validity to our thesis.  

According to Eriksson & Wiedersheim-Paul (1999) generalization means how good a 
thesis’ results could be applied to other groups, situations, contexts, theories and methods. 
It is also a way to see how other persons interpret and understand the given situation 
(Lundahl & Skärvad, 1999). 

Since the thesis examines the change in share price after a large acquisition in the 
pharmaceutical industry and only examines three different M&A’s from six companies. The 
conclusions’ trustworthiness is limited to these kinds of acquisitions and in this specific 
industry. 

2.3.2 Reliability 

Reliability is a measure of how trustworthy the authors’ conclusions are (Eriksson & 
Wiedersheim-Paul, 1999). According to authors Saunders, Lewis and Thornhill (2003), 
there are three questions that can measure or estimate reliability in a research. 

1. Will the estimates give the same results on a different occasion? 

2. Will comparable observations be reached by other observers? 

3. Is it easy for another observer to understand how sense was made from the raw 
data? 

The conclusion found in this thesis will be found by other researchers, given that they use 
same data sets and use same variables while estimating the data. The authors fully consider 
that there is transparency in how sense was made from the raw data and that the thesis 
proves a high reliability. 
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This chapter covers the background of M&A history and explains the different waves 

that have swept the economy. Focus will also be on the history of pharmaceutical 

M&A’s. 

3 Historical Background of Mergers and Acquisitions 

A merger or acquisition happens when two or more companies join together, often to 
share costs, increase efficiency or gain market power. Mergers and acquisitions, often 
referred to as M&A’s, is also a tool for expanding ones business or get around different 
laws or regulations such as tax laws or monopoly regulations (Ross, Westerfield & Jaffe, 
2002). It is often thought of as a rather new phenomenon, the big consolidations of huge 
companies creating world leading multinational corporations. We have all heard of these; 
such as the merger of German Daimler and American Chrysler, who formed the huge 
automobile firm Daimler-Chrysler. The merger between Swedish ASEA and Swiss Brown 
Boveri ltd in 1987, to form the international industrial giant ABB, and the all Swedish 
merger between Sparbanken and Föreningsbanken who formed Sweden’s largest bank, 
Föreningssparbanken. 

Nevertheless, it is not a new phenomenon. It is not even a phenomenon of the 20th 
century. The first mergers started in the later half of the 19th century, sometimes as a 
method to expand market share almost into having a monopolistic market power. This has 
been known as the first wave of takeovers in the United States, but also as the start of 
mergers around the world (Mueller, 2003). 

It is not definitely known why these mergers come in wave patterns and it is common that 
the mergers occur within different industry clusters (Mueller, 2003). There are various 
factors that influence different industries through varying periods in time.  

The first wave that occurred in the United States from 1890 to 1905 was, as Sudarsanam 
(2003) puts it, a merger for monopoly. The common merger at that time was within the 
same industry between several producers, a so called horizontal consolidation which 
created large corporate giants, and an almost monopolistic market, such as General 
Electric, Eastman Kodak, and DuPont (Sudarsanam, 2003). 

The second wave came as a build-up phase after World War I in the 1920s. It was not near 
as big of an impact as the first wave, but it helped companies to merge and create strong 
corporations after the war and earlier market crash in the early 1900s. After World War II, 
the third wave of mergers came in the 1960s and was all about increasing market share by 
growth. At this time the M&A phenomenon also entered the U.K. in small proportion and 
started a trend that later would explode in the U.K. and rest of Europe in the late 1980s 
and early 1990s (Sudarsanam, 2003). 

It has been spoken of a fourth and a fifth wave as well. Many U.S. companies engaged in 
simultaneous expansions and downsizing of their businesses in the 1980’s. Focus lied 
towards expanding in areas where the firm had greater competitive advantage and 
downsizing in areas where they had not. Contrast with earlier waves was that the market 
experienced an active market in corporate assets. The fifth wave came in the 1990’s and is 
said to be the mother of all waves when it comes to the financial size of the mergers. The 
value of M&A’s was almost five times larger than the previous peak in 1989. A plausible 
explanation for the last wave is the introduction if new technologies like the internet, cable 
television and satellite communication (Sudarsanam, 2003). 
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The first large M&A according to deal value that took place in the pharmaceutical industry 
was the consolidation in July 1989 when Philadelphia-based SmithKline Beckman was 
acquired by British Beecham Group to form SmithKline Beecham. This was a merger with 
a total deal value of $8.9 billion that set a trend for future massive mergers in the industry. 
It was also a huge transatlantic merger which combined the two world-leading 
pharmaceutical powers; United States and Europe, to unite in the search for generic drugs 
that could help us fight the diseases around the world (GSK, 2005). 

After the initial merger between the two large companies a row of mergers followed during 
the 90s and continued into the 21st century. Many renowned corporations in today’s society 
has been formed in the last 15 years and has become a multi billion dollar industry with 
giant corporations such as Pfizer, AstraZeneca and Novartis, all created through enormous 
mergers with the aim to lead research and development in every field of the pharmaceutical 
industry into the future. 
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This chapter covers some relevant earlier work that has been done in the field of 

mergers & acquisition. Studies of the U.S. market as well as the European will be 

discussed and explained. 

4 Relevant Case Studies 

Many event studies have been made on short-run effects of acquisitions on stock returns. 
The tests often showed abnormal returns to the shareholders of both the buying firm and 
the target firm. Here, abnormal returns is the excess return one get over a constructed 
benchmark that estimates what would have been the case if the merger had not taken place. 

A test made by Jensen and Ruback in 1983 on the U.S. market shows that shareholders of 
the target firm in successful takeovers generally achieve large abnormal returns with an 
average of 29%. Interesting is that the returns to the buying firm’s shareholders is not 
nearly as high as the returns to the firm that has been taken over. The test shows that the 
bidders only experience abnormal returns of 4%. Similar tests have been conducted by 
Jarrell and Poulsen in 1989, Magenheim and Mueller 1988 and Jarrell, Brickley and Netter 
in 1988 (Sudarsanam, 2003). 

There are also many tests made on the European market, all showing the same patterns 
with high abnormal returns to the target firm and low, zero or even negative returns to the 
bidding firm. For example, Bergström, Högfeldt and Högholm did a test in 1993 on the 
Swedish market were 149 tender offers where examined against a market index under 11 
days around the announcement date. The target abnormal return at this date was 17% but 
the test showed an abnormal return of zero percent to the bidder (Sudarsanam, 2003). 

There have also been made a large number of studies on long–run effects on shareholder 
value, which is the focus of this thesis. Loughran and Vijh made a study in 1997 on the 
U.S. market where 1000 mergers between 1970 and 1989 where examined, and where 
abnormal returns where computed over a five-year period. The result of this study was that 
shareholders of the acquiring firm earns negative average abnormal returns with an average 
return of -6,5% and that the target firm earned abnormal returns of 43%. Some tests, 
according to Sudarsanam (2003), also show that the type of payment is also important on 
long-run effects. Cash payment has generated an average abnormal return of 18.5% while 
payments with the firms own stock has generated an average return of -24.5%. 

Similar tests have also been conducted by Dodd and Ruback in 1977, Loderer and Martin 
in 1992 and Agrawal, Jaffe and Mandelker in 1992, all with similar results (Sudarsanam, 
2003). 

The authors did not find any tests done with a specific focus on the pharmaceutical 
industry. This makes the thesis work more interesting and with a focus on long run effects 
there is a hope to find industry specific patterns as well. 
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This chapter presents a theoretical model that aids the authors in further analysis of the 

problem. There is also a presentation of two different indices relevant for the study and 

an explanation of the financial strategy of this thesis. 

5 Theoretical Framework 

As mentioned earlier the purpose is to examine the effect of acquisitions in the 
pharmaceutical industry on stock returns. To measure the effect, estimates are made on 
future stock returns of the involved companies. These estimates are then compared with 
the actual returns documented 48 months after the acquisitions. The documented returns 
are also compared with both an industry related index as well as a more general market 
index. The pharmaceutical industry is special in the sense that it is influenced strongly by 
R&D and other closely related industries such as bio-tech and healthcare. One recognized 
behavior of firms and M&A is that the number of M&A’s increases when firms are highly 
valued and there is large activity on the stock market (Mueller, 2003). To be able to capture 
the influence of several factors on the stock returns a factor model is chosen, which can be 
altered to fit the problem. One commonly used theory developed just for this purpose is 
the Arbitrage Pricing Theory that will be explore after a brief discussion of what many see 
as the fundamental valuation method of an investment. 

5.1 Tobin’s q 

When deciding on an investment the firm must valuate the expected returns to the 
investment. This valuation can be done in numerous ways, all with different approaches. 
One often used method is to value the target firm’s assets. The most widely used asset-
based valuation is the Tobin’s q, which according to Tobin includes all information a firm 
has to know to make an investment. The q is the ratio between the market value of a firm 
to the replacement cost of its assets. 

Tobin’s q = (market value of a firm/replacement cost of its assets) 

It is up to the company to decide on how to evaluate the assets. The cost of reproduction takes 
into account the cost for the company to construct a substitute asset using the same 
materials as the original at current prices. The cost of replacement relates to the cost of 
replacing the assets at current prices adhering to modern standards and materials. 
Important is also to evaluate the time it takes to replace the assets. 

The value a firm is looking for are values higher than 1 which implies that the target firm is 
in possession of intangible assets such as important patents that could lead to future 
growth opportunities. A q-value lower than 1 means that the firm has to pay more than it 
gets, that is, the market value is lower than the cost of replacing its assets. A q-value of 2 
implies that the firm is valuated twice as high as the cost of replacing all of its assets which 
off course is very attractive to a firm searching for merger candidates. A value of 1 means 
that the firm is indifferent between investing or not. The value of a firm is simply: 

Firm value = replacement cost of assets + value of growth options 

When using the Tobin’s q one should preferably look at the marginal q-value. This 
modification of the value tells us how much one more unit of capital is worth to the firm. 
This means that a firm with a large capital stock would not value an increase in the stock as 
much as a firm with a small capital stock. This q-value makes it possible to incorporate 
market share and firm size into the analysis. The marginal q is: 
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Marginal q = (market value of a marginal unit of capital/replacement cost of a marginal unit of capital) 

A problem with the value is to construct a benchmark q. The asset structure can differ 
significantly between firms, even in the same industry. Further, it is very hard to predict 
future growth. Two identical firms located in two different parts of the world can have very 
different growth patterns due to the geographic environment. It is also very hard to valuate 
a company’s goodwill, that is, the value that the market associates with the name. The 
greater value of goodwill that can be attributed to specific, well-defined intangibles, the 
higher the price at which the company is likely to be valued (Sherman, 1998). 

The purpose of this thesis is not to evaluate investment opportunities but to evaluate the 
effect of investments already made. It is still important to cover this theory to get a general 
understanding of the investment decision. With the understanding we now have of the 
investment decision we now cover the APT theory which is our primary tool to calculate 
the long run effect of M&A’s stock values. 

5.2 The Arbitrage Pricing Theory 

The Arbitrage Pricing Theory (APT) was developed by Stephen Ross and is an alternative 
pricing model to the Capital Asset Pricing Model (CAPM). An assumption that differ the 
two models is that APT assumes that security returns are related to an unknown number of 
unknown factors (Sharpe, Alexander & Bailey, 1999). In the case where the stock is 
influenced by more than one factor we use a multiple-factor model denoted like this: 

iiiiiii FFFr εββββα +++++= 4332211  

where: 

ir   = return of stock i 

fα  = the intercept term 

iβ   = the sensitivity of stock i to the factor 

iF    = the value of the factor 

iε    = a random error term 

The simple interpretation of the extended factor model is that now the stock has more 
than one beta. This is a linear relationship. When the formula is calculated it is rewritten 
with lambda representing a constant for the factor value and with alpha as a risk-free rate: 

iiiiifi rr εβλβλβλβλ +++++= 44332211  

With estimates of future change in the factors and with the risk-free rate together with the 
calculated sensitivity to the factors, one is able to calculate the estimated future stock 
return. 

What are left unanswered by the Arbitrage Pricing Theory are which factors that influence 
the price of a stock. Earlier research has estimated that it is generally between three and 
five factors that are being “priced”. In one paper by Chen, Roll and Ross (Sharpe, 
Alexander & Bailey, 1999), the following factor where identified: (1) Growth rate in the 
industry, (2) Rate of inflation, (3) Spread between long-term and short-term interest rates 
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and (4) Spread between low-grade and high-grade bonds. Which factors that are used in 
this thesis, and why, are covered later in this chapter. Also, relevant is the chosen risk-free 
asset and the calculated betas. For all we will get back to later.  

5.3 Choosing an Index for Post-M&A Performance 

As mentioned in the beginning of this chapter the aim is to compare the documented stock 
returns with relevant indices. There is a reason why the authors have chosen to compare 
the data with two different indices. An industry based company has a different sensitivity 
towards NASDAQ than towards NYSE because of the structure of the two stock 
exchanges. This tells us that a firm has a different sensitivity towards an index more related 
to the firms own industry than towards a general index. What have been done in this case is 
that sensitivity toward a pharmaceutical industry index has been calculated as well as 
toward the general Standard & Poor 500. By doing this one get both the sensitivity of very 
specific changes in the pharmaceutical industry and the sensitivity of changes on the U.S. 
market, which captures changes in the related industries mentioned earlier as well as general 
changes that affects the whole U.S. economy.  

5.3.1 Standard & Poor 500 

The Standard & Poor 500 is one of the most commonly used indices in the world. It is a 
value-weighted average price of 500 large company stocks in leading industries on the U.S. 
market. It represents a component of the S&P Global 1200. The S&P 500 focuses on the 
large-cap segment (i.e. companies that gave a market capitalization between $10 billion and 
$200 billion) of the market and covers over 80% of U.S. equities which makes it an ideal 
proxy for the total market (Standard & Poor, 2005). This index gives a picture of the U.S.-
market and reflects changes in the stocks that are influenced outside of the pharmaceutical 
industry. Related industries such as bio-tech and healthcare have a strong impact on 
pharmaceutical companies but are often located in different industry indices. Also general 
changes in the economy affecting all industries and U.S.-market legislation changes are 
effects that are visual on the S&P 500.  

5.3.2 AMEX Pharmaceutical Index 

The AMEX Pharmaceutical index is constructed in the same way as the widely quoted 
Dow Jones Industrial Index, with few but highly relevant stocks. The index is constructed 
as a weighted average of the stock returns of fifteen pharmaceutical companies on AMEX. 
The reason that we think it is sufficient with fifteen stocks is that our chosen companies 
are some of the largest pharmaceutical companies in the world and any change these 
companies go through should be readily apparent in the industry as a whole. The 
companies that the index is based upon are Abbot Laboratories, Amgen, AstraZeneca, 
Bristol-Myers Squibb, Forest Labs, GlaxoSmithKline, Ivax CP, Johnson & Johnson, King 
Pharmaceuticals, Lilly Eli, Merck, Pfizer, Schering Plough, Sanofi-Aventis and Wyeth 
(AMEX, 2005). By using this industry specific index one can catch the effects of 
pharmaceutical trends specific to this industry such as pharmaceutical R&D development 
or FDA approval decisions. 
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5.4 The finance strategy perspective 

When developing a strategy for an acquisition one must focus on a variety of aspects such 
as economic aspects, strategic aspects and of course financial aspects (Sherman, 1998). 
What is different with the financial aspect is that it focuses on internal matters and its 
effects on the firm’s stakeholders. Finance theory considers merger decisions of firms 
within the framework of interests among different financial claim holders of the firm. The 
financial theory does not differ between shares held by the public and shares held by the 
management. There is no separation between ownership and control (Sudarsanam, 2003). 

In this thesis, the focus will not lie on all stakeholders to the company but are focusing on 
returns to shareholders and the corporate incentive to maximize shareholder wealth.   

5.4.1 Shareholder wealth maximization 

One of the most important stakeholder groups are the shareholders which is one of the 
pillars of the firm’s financial security. The expectations of the effects of a merger or 
acquisition will affect the value of the firm’s shares and the willingness of the public to hold 
these shares. It is therefore important for the firm to come up to the expectations of the 
public. A widespread goal among large international corporations is to maximize its 
shareholder’s wealth (Madura, 2003). Combining these interests with the driving forces on 
the pharmaceutical industry can of course be hard and when trying to keep up with 
competition a firm might have to take measures that are not in line with shareholder wealth 
maximization. One could still claim that the reaction of any corporate change on the stock 
market is the true effect and is in line with what the public expects and thinks of the new 
situation. So by measuring the effect of an acquisition on stock returns it should be 
possible to incorporate all other effects, whether it comes from an attempt to increase 
market share, an attempt to gain valuable R&D, increase its product portfolio or that the 
firm simply wants to lower its costs. All adjustments to the present situation will affect the 
market value of the firm which in turn will be affecting the stock that the public is holding, 
that is affect shareholder wealth.  

In this thesis three M&A’s will be examined, and their effect on shareholder wealth. The 
focus will lie on measuring the abnormal returns after the acquisition and comparing these 
numbers with a calculated estimated return that would have been if the two firms had not 
merged. It is then possible to isolate the effect of the merger on shareholder wealth. 

An expected result is to see small or no abnormal returns for the buying firm. Earlier 
research in the field of mergers & acquisitions show that the target firm gains quite large 
abnormal returns on the average and that the buying firm gains close to nothing, in some 
cases even has a negative return (Sudarsanam, 2003). Interesting to see is if these findings 
are true in the pharmaceutical industry as well as they is over M&A activity in general. In 
our chosen sample of companies we have three major M&A’s on the US-market, all in the 
last five years. 
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In this chapter we go deeper into the pharmaceutical industry and explain the driving 

forces for M&A’s and try to explain the situation in the industry today. Further we will 

discuss our three chosen M&A’s deeper to give the reader an understanding of the 

reasons for M&A’s. 

6 The Pharmaceutical industry 

The pharmaceutical industry has been exposed to many M&A’s for the last couple of 
decades, which has created many new massive international corporations. These 
corporations tap us in our daily life with product portfolios including everything from 
medicines to treat cancer to more over-the-counter medicines such as regular allergy 
medicines. However, with its large corporations and highly developed drugs the 
pharmaceutical industry has not always looked like this. 

6.1 Historical Development of the Pharmaceutical Industry 

Today, we have multinational vast corporations that help us endure and feel well. They are 
spread all over the world and we feel that we always can count on the companies of today 
as soon as we get ill, but it has not always been like that. We need only to go back some 
decades to realize how fortunate we can be, living in today’s society with its multibillion 
dollar investments from the global pharmaceutical corporations, to faster find medicines to 
treat us and make us feel well.  

The development of medicines and remedies has accelerated in the last three decades. If we 
go back one century, we can see how more developed medicines were non-existent and 
only some antiseptic drugs, such as iodine, and laxatives were to obtain from the 
“pharmaceutical” industry. In the early 30s and 40s, a couple of companies started to 
develop more vital drugs to help us face the many diseases that were around and they 
started to show up in the form of penicillin and psychotropic pharmaceuticals. Within the 
time span of fifty years, the development led to drugs that helped us treat heart diseases, 
treatment of high blood pressure, leukemia, diabetes and AIDS (Pfizer, GSK & BMS, 
2005).  

Today’s pharmaceutical corporations are investing billions of dollars into R&D and they 
are constantly improving drugs to cure diseases and help us solve the mysteries of the 
diseases still deadly to us. The industry has skyrocketed in progress in the last 25 years, 
nevertheless we should still have in mind the great men who over a hundred years ago 
started their businesses, not only to make excessive profits from there folksy cures, but to 
be able to help people from their diseases. The great men of before; Johann Rudolf Geigy-
Gemesues,  Edouard Sandoz, John K Smith, Mahlon Kline, Thomas Beecham, Joseph 
Nathan, Henry Wellcome, Carl Pfizer, Carl Erhart, among others have all created the 
foundation of today’s pharmaceutical industry (Pfizer, GSK, BMS & Novartis 2005).  

The corporations of today have come to grow to large conglomerates of the world through 
many acquisitions and mergers during the years. It all started off with small, often family-
owned businesses, which treated the local population with their antiseptic or fever treating 
drugs. Through out the years, the small companies started to expand by buying other firms 
in the same business and expand their businesses and knowledge of medicine, but it was in 
the early 70s and 80s it really started to happen. The now large firms started to consolidate 
and created the early large pharmaceutical companies that today have merged once again to 
form the Trans-Atlantic multibillion dollar corporations. What once was a local boutique 
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selling drugs combined with everyday items has today become one of the largest industries 
in the world. According to IMS, which is a source for pharmaceutical market data 
collection, the worth of the industry was in 2001 approximately $392 billion and on a 
steady rise since fluctuations and situation over the world has little effect on the industry 
(Chemical & Engineering news, 2002). 

6.2 Driving Forces within the Pharmaceutical Industry 

There are many driving forces for a merger. As mentioned earlier they can have pure 
financial motives, market share motives or as a mean to diversify ones portfolio. Many 
common reasons for a typical merger are not necessarily the ones most significant for the 
M&A’s in the pharmaceutical industry. The biggest expenditures within the pharmaceutical 
industry are the investments in research and development and the production costs of 
making the medicines. There are huge amounts of profits that go back to R&D. With many 
corporations trying to develop medicines for the same kind of diseases, it sometimes makes 
more sense to merge to gather your forces with another company to maximize the 
efficiency to develop new drugs, benefit from economies of scale, utilize each others 
manufacturing plants and use each others channels for distribution and finally to expand 
into new geographic markets and to lower costs by reducing excess capacities (Hogan & 
Hartson, 2005). 

6.3 Facts on the Three Cases 

There are numerous pharmaceutical companies in the world, and many of them have 
become large corporations through mergers or acquisitions. The companies have often 
merged or acquired other firms more than once, and thanks to these consolidations they 
have increased in size, increased their portfolios, increased their technological 
advancement, and become the great corporations of today.  

This thesis handles three different major M&A’s within the pharmaceutical industry. These 
are some of the biggest companies in the industry. They are all started for different reasons 
and in different periods over time and they all operates all over the world.  

In the following text we will display the three M&A’s chosen; who the original companies 
were, who acquired whom or if they merged, and why the consolidations occurred. 

 

6.3.1 Pfizer 

Pfizer is the largest pharmaceutical corporation today, and has become that just because of 
the many M&A’s through the years, especially in the last decade (Chemical & Engineering 
news, 2002) 

Pfizer was founded by Charles Pfizer in 1849 in Williamsburg, USA, withholding only one 
single building containing research, office, factory and warehouse. It was during the Civil 
war fought in the late 1870s, and through World War II that Pfizer grew to become a well 
known company throughout the USA. In the early 50s, Pfizer expanded to South America 
and Europe, and a couple of years later partnered with Japanese Taito to reach the Far 
East, and partnered with a couple of more smaller companies to reach success around the 
world. It was not until the 21st century that Pfizer decided to grow substantially by merging 
or acquiring already large corporations (Pfizer, 2005).  
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In June 2000 Pfizer merged Warner-Lambert to form one of the largest growing 
corporations in the world. Warner-Lambert’s history goes back to the middle of the 19th 
century when William R. Warner starts up his drug store in Philadelphia, and invented the 
early form of tablet-coating to make pills easier to consume. At the same time, John Wheat 
Lambert opened up his store in St. Louis selling antiseptic drugs. The two companies 
merged in 1955 and formed Warner-Lambert Pharmaceutical Company. Warner-Lambert 
came to grow through several acquisitions in the 60s and 70s, and was established all over 
USA with a larger product portfolio and large manufacturing plants (Pfizer, 2005). 

After the largest merger in American history with a deal value of $88.8 billions, Pfizer and 
Warner-Lambert became the world’s fastest growing major pharmaceutical company under 
the name Pfizer. Through constant concentration on research and development, and 
through building new high-tech manufacturing plants to further improve their production 
and canalizing their drugs out through the world, they have the largest market share in the 
world (Chemical & Engineering news, 2002). 

 

6.3.2 Bristol-Myers Squibb 

Bristol-Myers was founded in the late 19th century by William Bristol and John Myers in 
Clinton, New York. The development of simpler products, among them the first 
disinfectant toothpaste, brought Bristol-Myers into the international market just after 15 
years. The company grew through smaller acquisitions and would come to hold a broad 
portfolio of medicines. 

Squibb was founded a few decades earlier than Bristol-Myers on the east coast of USA. 
The pharmaceutical research started of in the early 1900s and by the time of 1944, Squibb 
had opened the largest penicillin production plant in the world and Squibb started to 
develop its business to South America and Europe, and grew further. 

In 1989, Bristol-Myers acquired Squibb in a $12 billion deal and created one of the leading 
pharmaceutical corporations in the world and what was then the second-largest 
pharmaceutical enterprise. Bristol-Myers Squibb accelerated their research and developed 
the second HIV-treating medicine by 1991 and launched one of the world’s most widely 
used cancer treatments. 

DuPont was founded over two centuries ago and started in the 1950s to develop their 
remedies for people that had smaller complaints. In 1982, after an acquisition, DuPont 
Pharmaceuticals was formed and would eight years later form a joint venture with Merck & 
Co which would lead to a developing business for DuPont.  

The 1st of October 2001, Bristol-Myers Squibb acquired the pharmaceutical division of 
DuPont and formed Bristol-Myers Squibb Company which is one of the world’s leading 
research and development pharmaceutical companies in the world with an immense 
position in HIV/AIDS and cancer treatment (Bristol-Myers Squibb, 2005). 
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6.3.3 GlaxoSmithKline 

The Glaxo-SmithKline merger is the most valuable pharmaceutical merger through the 
eventful years in the industry 1989-2003. The single merger deal value between Glaxo and 
SmithKline was worth over $172 billions and tops every other merger with over twice the 
value of the others (Drugintel, 2005). 

Glaxo's history goes back 100 years and starts off by producing dried milk in New Zealand 
and exporting it to London, and later on starts up its business in London. In the 60s, Glaxo 
discovers skin disease treatments and asthma medicines. Glaxo acquires Meyer 
Laboratories Inc. and find a way into the American market. A few years later, Glaxo would 
develop and launch one of the world’s top-selling medicines. The medicine would be 
successful for the future of Glaxo, and in 1995 Glaxo merges with Burroughs Wellcome. 
They are now able to improve research and widen their portfolio including several 
important medicines that helps treating epilepsy, blood pressure and AIDS. Glaxo 
Wellcome is formed, and with a big portfolio and leading research in respiratory treatment 
they become an increasingly important and powerful corporation in the pharmaceutical 
industry. 

SmithKline’s history goes back a long time and is formed through several mergers during 
the years, and especially through Beecham Group’s acquisition of SmithKline Beckman in 
1989. Up until the merger between the two big companies, Beecham had their research and 
top medicines in the allergy field. Through the merger a portfolio containing allergy 
medicines, skin care treatments and different important vaccines. After the merger in 1989 
the research produced medicines that are still fundaments for today’s research and was, 
through more minor acquisitions, in 1994 the third largest over-the-counter medicines 
company in the world.  

In January 2001 Glaxo Wellcome and SmithKline Beecham fused into GlaxoSmithKline 
and is today one of the world’s leading research-based pharmaceutical and health oriented 
companies (GlaxoSmithKline, 2005). 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
16

In this chapter the authors estimate future returns for our chosen companies. The 

factors and sensitivity to the stock used to estimate returns are also explained. Further 

post-M&A performance is calculated and compared towards the chosen benchmarks. 

7 Empirical Findings 

In this thesis the long-run effect of M&A’s is examined in the pharmaceutical industry in 
relevance to stock returns by using the APT-model. That will give an estimate that will be 
compared with the actual stock value 48 months after the consolidation. The estimate will 
also compare the stock price with both an industry index, AMEX pharmaceutical index, as 
well as with the Standard & Poor 500, which will represent the American market. These 
comparisons will be used to test the hypothesis if M&A’s generate abnormal returns or not. 
The data for share prices and indices are gathered from finance.yahoo.com and the 
inflation data is gathered from inflationdata.com and finally we gathered data of traded 
stock volume from www.nyse.com.  

7.1 Estimating Future Returns 

The model we use for the purpose of estimating stock returns for our companies is a factor 
model based on four factors: 

iiiiiii FFFFr εββββα +++++= 44332211  

             
Variable Variable name Explanation 

αi   The risk-free rate of a 10-year Treasury bond 

F1 S&P 500 Monthly returns from the Standard & Poor 500 

F2 ^DRG Monthly returns from the AMEX pharmaceutical index ^DRG 

F3 Inflation Monthly changes of U.S. inflation rate  

F4 NYSE Volume of traded stocks on the New York stock exchange  

βi   The stocks sensitivity to changes in the factor 
 

The relevance of the variables in the regressions is valuated at a 95% confidence level 
throughout the empirical testing. 

Beside the two indices discussed in the earlier segment, two more variables have been 
added to the equation. By looking at the paper published by Chen, Roll & Ross regarding 
important pricing variables to the stock growth rate in the industry and rate of inflation has 
been added to the model. The changes were also to include a general market index and the 
volume of traded stocks on NYSE. The percentage changes of the factors in our equation 
are based on our own calculations from monthly data recovered from financial data bases. 

To estimate the stock returns we have to rearrange the equation and change the factors to 
constants, λ. These constants represent an estimate of the future growth of this factor. The 
estimate is based in the simple assumption that we will have a similar development in the 
future as in the past, that is the development during the 48 months after the merger will 
roughly be the same as for the 48 months prior to the merger. The betas used in the 
equation is calculated as a historical relationship between the stock and the factor under a 
given time period.   
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1st case 

We start by estimating future stock returns for Pfizer. All estimates are based on historical 
relationships with our factors and historical growth rates. The risk-free rate is based on a 
10-year Treasury bond investment 48 month prior to the acquisition. The regression 
analysis of the Pfizer stock and the chosen variables gave us the following betas: 

Variable name Standardized Beta  t-value Significance 
S&P 500 -0,273 -2.106 0,041 
^DRG 1,199 14,11 0,000 
Inflation 0,333 2,608 0,012 
NYSE -0,266 -1,761 0,085 

 

The data is collected and calculated over 48 months up to the date of the acquisition. 
During this period our indices S&P 500 and ^DRG grew on average with 22.79% and 
28.53% per year respectively. The US inflation during this time was on average 2.37% per 
year and the New York stock exchange’s volume of traded stocks increased on average 
with 15.35% per year under our given period. 

The equation to calculate expected return is: 

%)77*266.0(%)84.9*333.0(%)93.172*199.1(%)3.127*273.0(%79.6 −+++−+=Pr  

     = 162.18% 

Due to the strong historical growth of the Pfizer stock and the chosen factors one get an 
estimated growth over the 48 month after the acquisition of 162.18%. 

With a 95% confidence level one does not have a significant relationship between the 
NYSE and the Pfizer stock. This is observed but not considered in this case since the focus 
is on the relation between the NYSE and the Pfizer stock. At a lower but still considerable 
confidence level our variables are valid. 

 

2nd case 

Secondly the estimation on future stock returns for Bristol-Myers Squibb is made based on 
the historical relationship of the stock and the chosen factors. The regression of the BMS 
stocks and the chosen variables gave us the following betas:  

Variable name Standardized Beta   t-value Significance 
S&P 500 0,188 1,435 0,159 
^DRG 0,604 3,367 0,002 
Inflation -1,414 -2,835 0,007 
NYSE 1,2 2,234 0,031 

 

During the 48 month period prior Bristol-Myers Squibb’s acquisition of DuPont, the 
Standard & Poor 500 grew on average with 2.63% per year, and AMEX’s ^DRG index 
grew with 10.90% over the same period. During this period the US inflation was on 
average 2.40% per year. Finally the volume of traded stock on the NYSE grew with 
13.60% per year during the given period.  
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The equation to calculate expected return is: 

%)56.66*2.1(%)95.9*414.1(%)24.51*604.0(%)93.10*188.0(%85.5 +−+++=Pr  

     = 104.66% 

The estimate in this case is that the stock, due to strong historical performance, should 
generate a return of 104.66% over the next 48 month. 
Once again one variable is insignificant at the 95% confidence level. The S&P 500 variable 
is not significant at this level but is still included in the equation because if its relevance to 
the stocks expected return. 
 
 
3rd case 
 
In the last example we estimate the stock returns for GlaxoSmithKline. The estimated 
return is also based on historical relationships with the factors and historical returns and 
the regression resulted in the following values: 
 

Variable name Standardized Beta t-value Significance 
S&P 500 0,398 3,306 0,002 
^DRG 1,291 11,528 0,000 
Inflation -0,279 -1,39 0,172 
NYSE -0,573 -2,152 0,037 

 
During this 48 month period the indices grew with an average of 14.64% for S&P 500 and 
with on average 19.31% for ^DRG per year. The inflation in the USA during this period 
was on average 2.38% per year and finally the increase in volume of stocks traded on the 
NYSE was on average 14.43% per year.  
 
The equation to calculate expected return is: 

%)48.71*573.0(%)85.9*279.0(%)61.102*291.1(%)73.72*398.0(%53.6 −+−+++=Pr  

    = 124.92% 

In the last case one can see that the expectations on the GlaxoSmithKline stock based on 
historical data are high. With the estimate, the stock should increase 124.24% in value over 
the next 48 month. In this case the inflation variable is insignificant at a 95% confidence 
level but is once again included in our equation because of its relevance for future stock 
returns as mentioned in the earlier part of this thesis. 
 

As the reader can see the expectations on our three cases are very high. Due to historical 
periods of very strong growth in the industry as well as in the three cases one end up with 
future growth trajectories of large proportions.  
 

In this thesis we have performed a linear regression on time series data for 48 observations 
under a period of four years before the M&A for our three cases, spanning from 1996-
2001. In all cases at least one variable had negative t-values which may indicate 
multicollinearity between our explanatory variables.  
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With the knowledge of a possible multicollinearity problem we created a correlation matrix 
showing the correlation between the four variables in our three cases. We also calculated F-
values to investigate the fit of the model to these estimations. In Pfizer’s case we retrieved 
the following numbers: 

  S&P 500 ^DRG Inflation NYSE 

S&P 500 1 0.931 0.950 0.969 

(Sig.)   (0,000) (0,000) (0,000) 

^DRG 0.931 1 0.844 0.913 

(Sig.) (0,000)   (0,000) (0,000) 

Inflation 0.950 0.844 1 0.970 

(Sig.) (0,000) (0,000)   (0,000) 

NYSE 0.969 0.913 0.970 1 

(Sig.) (0,000) (0,000) (0,000)   

 

As one can see, the correlation between our variables during the measured time period is 
very high in all cases. This implies that there is a very strong linear relationship between all 
the variables in this model.  

This is not very surprising since the tests are made on U.S. based companies and all 
variables are different measures of U.S. market performance. For instance all 
pharmaceutical companies on the ^DRG index can also be found on the general U.S. 
market index, S&P 500. As follows we have a correlation between these variables of 0.931. 
Similar correlations are found between the other variables as well. This implies a 
multicollinearity problem and is probably the reason to why we end up with negative t-
values in the regression. One way to reduce this problem is to increase the sample size, in 
this case, test for a longer period of time. Another way to reduce or remove the 
multicollinearity is to remove the variable with the highest correlation and test again. 
However, this should only bee done if some of the variables are not essential to the model. 
We believe that the four chosen variables are important in this case are leaving them in the 
model but are keeping in mind the problem it could cause. 

We also calculated an F-value for this model which turned out to be very high and 
significant to the chosen significance level. This implies a very god fit for the model and 
that the model still is suited for these estimations. In our second, Bristol-Myers Squibb, we 
found the following numbers: 

  S&P 500 ^DRG Inflation NYSE 

S&P 500 1 0.600 0.406 0.451 

(Sig.)   (0,000) (0.004) (0.001) 

^DRG 0.600 1 0.708 0.755 

(Sig.) (0,000)   (0,000) (0,000) 

Inflation 0.406 0.708 1 0.977 

(Sig.) (0.004) (0,000)   (0,000) 

NYSE 0.451 0.755 0.977 1 

(Sig.) (0,000) (0,000) (0,000)   
 

We can also in this case see a correlation problem. The numbers are not as high as in 
Pfizer’s case but are still causing a multicollinearity problem and affecting our t-values. A 
correlation that stands out and is extremely high is that between NYSE and the U.S. 
inflation, 0.977. We can also see that the correlation between S&P 500 and the inflation or 
NYSE was not that high but still affecting one another. We calculated an F-value in this 
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case as well and it turned to be much lower then in the other two cases but still high and 
significant. 

In GlaxoSmithKline’s case we retrieved these numbers: 

  S&P 500 ^DRG Inflation NYSE 

S&P 500 1 0.878 0.881 0.921 

(Sig.)   (0.000) (0.000) (0.000) 

^DRG 0.878 1 0.821 0.892 

(Sig.) (0.000)   (0.000) (0.000) 

Inflation 0.881 0.821 1 0.970 

(Sig.) (0.000) (0.000)   (0.000) 

NYSE 0.921 0.892 0.970 1 

(Sig.) (0.000) (0.000) (0.000)   
 

In GlaxoSmithKline’s case we also get high correlations between the variables, affecting 
the t-values in the same way. We are using the same variables in all three cases under 
roughly the same time period, so these similar results are not so surprising. What we can 
see is that the F-value is very high and significant in this case as well. 

A possible way to optimize the regression by removing variables and finding a model that 
optimally explains the future growth of the stock, nevertheless this would have led to a 
model with only one variable and one beta. Our purpose for this study is to test a multi-
variable model and its effect on future growth. The pharmaceutical industry is complex in 
its nature and can not be explained by only one variable which for example is the case in 
CAPM estimations. 

We used a 95% confidence level in our analysis of the regression results. In the case of 
Pfizer all variables but NYSE are significant to the chosen level. In the case of Bristol-
Myers Squibb all but S&P 500 are significant and in the final case, GlaxoSmithKline, all but 
inflation is significant. It is not surprising that the industry index ^DRG is significant in all 
cases since all companies are represented in the index. Why the other variables are 
significant in some cases and not in others are harder to explain. We have not found any 
general effects which can explain the deviations between the three cases, and therefore we 
assume that individual circumstances have affected the outcome.  

Further it is important to recognize the fact that the variables NYSE and US-inflation are 
so called macro-variables which in these cases represent the US market as a whole. This 
means that there is a problem in assigning the general effect to specific industries and 
stocks. 

In the next segment a calculation of post-M&A performance is made for each company to 
see the actual return of the stock. These findings are later compared with the 
pharmaceutical industry, the U.S. market and of course with the markets expectations for 
the stock. 

7.2 Post-M&A Performance 

In the case of American Pfizer’s acquisition of American Warner-Lambert one can see a 
clear negative trend after the acquisition which was constant over the whole test period of 
48 month. The Pfizer stock lost 13.48% over the period. Index=100. 
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Pfizer vs. Indices
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Figure 7-1 Pfizer post-acquisition performance versus ^DRG and S&P 500 

 

The stock value at the beginning of the period was $39.31 and dropped to $34.01 over a 
four year period. Clear is that the stock behaved similar to the industry index. There are no 
great deviations from the industry average and even though the Pfizer stock lost 13.48% 
over the period it performed better than the ^DRG and S&P 500 which lost 17.27% and 
20.27% respectively over the period July 2000 – July 2004. 

Secondly obtained is post-acquisition data for American Bristol-Myers-Squibb (BMS) after its 
acquisition of French DuPont in October 2001. As one clearly can see, the stock value 
drastically dropped from a value of $45.27 to $20.20 in only eight months, where it 
stabilized and continued to a value of $21.17 at the 48 month calculation. This means that 
the stock lost 53.24% of its value over the four year period after the DuPont acquisition. 
When adding the industry index ^DRG to the chart we can clearly see that BMS performed 
much worse than ^DRG during the period Oct. 2001 – Oct. 2005. The BMS stock made a 
much harder drop in the beginning if the period from which it never recovered. From 
August 2002 and onward the BMS stock and the industry performed similarly. The 
difference is the large drop in the beginning of the period. Also the ^DRG had a negative 
return seen over the whole period.  ^DRG dropped 22.20% over the tested period. 
Index=100. 
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Bristol-Myers Squibb vs. Indices
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Figure 7-2 Bristol-Myers Squibb post-acquisition performance versus ^DRG and S&P 500 

 

Finally obtained is post-merger data for Glaxo after its merger with SmithKline Beecham. 
Directly after the merger, the stock started to lose value. Over the 48 month we can 
monitor the stock performance for GSK we found that the company lost 8.26% of its 
stock value with a low of -31.76%, 24 month after the merger. Index=100. 
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Figure 7-3 GlaxoSmithKline post-merger performance versus Index 

 

The stock fell hard from $47.10 to a value of $32.01 over the first 24 month and then 
started to recover slightly but never made it back to its pre-merger value within the time 
frame of 48 months. Its 48 month value was $43.21. Again it is interesting to compare the 
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performance with the industry as a whole. The merger took place at a time when also the 
industry experienced negative growth. Seen over a 48 month period we can see that GSK 
had a stronger growth than the industry but did not beat the average performance of the 
U.S. market of the period Feb. 2001- Feb. 2005. 

7.3 Finance Perspective 

Many companies have today as primary goal to maximize shareholder wealth to fulfill 
demands from different stakeholders of their company. 

The common perception of corporate governance of US-based corporations is to have 
shareholder wealth maximization as a primary goal (Madura, 2003). When conducting the 
research of the three companies' own web pages, one can find that they have, along with 
other issues, that as a stated goal (Pfizer, BMS & GSK, 2005). It is not hard to realize that a 
goal of maximizing shareholder wealth have been hard to attain over the period after the 
consolidation, much due to the hard business climate in the first years of the new century. 

By looking at each share’s value over the 48 months after the consolidations we can see 
how stock value of each firm has decreased, and in the case of Bristol-Myers Squibb’s the 
value of the stock plummeted over 50%. The expectations of the shareholders were of 
course high since the pharmaceutical market had a steep climb for the last five years. 

The market is still recovering from its downfall and is today almost back to its former 
value. The pharmaceutical industry has followed the rest of the American market and can 
today start to increase focus on the shareholders. As we expected with earlier empirical 
findings and with our new tests we have not seen any abnormal returns in the 48 months 
after a merger or acquisition, and one may ponder upon the pledges to the shareholders of 
wealth maximization. 
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In this chapter the authors present an analysis of the results from earlier chapters. The 

estimated returns found by the factor model and the abnormal returns for the merged 

firms are presented. There is also a discussion of the effect of the M&A’s on 

shareholder value compared with our constructed indices. 

8 Analysis 

Our assumptions for the three acquisitions we have investigated when measuring the 
expected future performance were that the historical pattern would repeat it self. The focus 
of this thesis was not to conduct scenario analyses of the market situation as a factor for 
our estimate. This was only an estimate for the stock if it was not affected by any factors 
other than the ones incorporated in our model. This gave us an estimate of the stocks 
returns as if nothing had happened. By doing this we could use both the own stock and 
market indexes as benchmark for the post-M&A results. 

In the section where we compared the post-acquisition performance we used two different 
indices to measure or compare each individual company’s performance towards these 
indices and see whether they have beaten, followed or lost ground compared with each 
index. In this part we can investigate and try to analyze whether our hypothesis holds or 
not against the two indices.  

We chose indices that we saw as proper measurements to our three companies, they are; 
AMEX pharmaceutical index (^DRG) and Standard & Poor 500 (S&P 500). We think of 
this as a straightforward comparison to represent the outcome and measurement for our 
three stocks, and also show the differences in two different markets.  

In the first case we can see that Pfizer’s share price dropped, in figure 7-1, with 13.48% over 
48 months after their acquisition of Warner-Lambert. Pfizer is one of the biggest actors in 
the pharmaceutical industry and even though they had a negative outcome of the 
acquisition, we can compare it with the pharmaceutical index which also had a negative 
outcome and dropped 17.27%. Even S&P 500 had a downbeat time after the year 2000 and 
fell with a similar percentage, which implies that the whole market plunged in the 
beginning of the 21st century. In spite of a downward falling share price, we can see that 
Pfizer followed the rest of the market an always had an insignificant deviation from both 
indices.  

The acquisition of Warner-Lambert was not an upward swing for Pfizer’s stock value, 
which one would want by making an acquisition to extend one’s business. Neither can we 
assume that the acquisition had a negative impact on Pfizer, since there is no concrete 
evidence of that. By comparing Pfizer with our indices, we can only assume that Pfizer 
along with many other companies lost value by factors that are not directly related to the 
acquisition but come from events and coincidences occurring around the world that 
everyday guides or even controls the stock markets around the world. Our hypothesis of 
no abnormal returns in the long-run can be rejected for Pfizer against both indices. Our 
empirical findings show that Pfizer gained abnormal returns against the industry with 
approximately 4% and against the average performance on the U.S. market with 
approximately 7%. A further discussion could now be how this fairly small abnormal 
return compares to the expected returns by the management of Pfizer.  

In the second case of Bristol-Myers Squibb’s acquisition of DuPont, we can clearly see a drop 
in share price when looking at the chart in figure 7-2. It seems that an over 40% drop in 
share price over the five months after the acquisition is an immediate result of the 
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plummeting stock. BMS’s stock dropped lower than both ^DRG and S&P 500 and lost 
ground towards other companies. The two indices went down in 2002 and started to 
recover and rise again in 2003, the ^DRG index had a moderate improvement and S&P 
500 rose back and actually ended up at a positive value in the period of 48 month. The 
shares of BMS plummeted in the first six months and then had a gradual drop the next 
coming 42 months. The gradual drop in the long-run may not have anything to do with the 
acquisition, but we can almost be certain that the early steep decline must have had 
something to do with the acquisition. One can ponder upon if the acquisition of DuPont 
was a good supplement to the existing direction of BMS, or did the acquisition interfere 
with existing research or direction of business development. In the case of Bristol-Myers 
Squibb our hypothesis is true and holds since the value of the BMS stock received returns 
approximately 40% below the industry and approximately 56% below the S&P 500. 

In the last case of the merger between Glaxo and SmithKline we can see an almost identical 
pattern between the three curves in figure 7-3. Compared with ^DRG, GSK have had a 
slightly better growth which beats the index, which represents a strong company in its 
industry. Along with other companies the stock value declined in 2001 and 2002 but have 
had a steady rise the coming years and has until today almost got back to the former value 
and still soars above the industry index. The consolidation between the two companies 
started of with a gradual drop along with the market but has had a slight upward slope 
since the beginning of 2003, and within our time frame of 48 months the share price has 
generated abnormal returns with 26.03% against the industry and has proved our 
hypothesis wrong. It is impossible to know whether the effect comes from the merger or 
not, but with all certainty we know that there are several other effects that have impact on 
stock value. When comparing the GSK stock and S&P 500 the result is opposite. The S&P 
500 index beats GSK with approximately 4% and in this case our hypothesis holds. To sum 
up this comparison, we can see that the market has grown more than the pharmaceutical 
industry over the period and GSK’s stock value has been situated in between the two 
indices and beaten the industry but have not managed to compete with the rest of the 
market.  

Regarding the hypothesis stated in the first chapter, we found that it only holds against the 
pharmaceutical index in one of the three cases. Bristol-Myers Squibb is the only company 
that performed worse than the ^DRG. If we choose S&P 500 as a benchmark we see that 
the hypothesis holds in two out of the three cases. Only Pfizer gained abnormal returns 
against the Standard & Poor 500. Finally we used estimated courses based on historical 
performance as a benchmark for future development. The predictions were a strong 
development for all stocks over a future of 48 months. We found out that neither of the 
stocks ended up at a positive value, compared to the value of each stock at the time of the 
M&A, four years after the acquisition. All companies lost stock value over the period and 
from a shareholder wealth maximization point of view the strategic move of merging with 
another firm were not successful. 

The reason why we find betas larger than 1 for Pfizer and GSK against ^DRG could 
depend on the large weight these two companies have in the index, 15.27% and 12.73% 
respectively. The assumption is confirmed by the fact that BMS only has a weight of 
3.72%, also gets a lower beta over almost the same period. 
 
We calculated our last benchmark as an estimate of future returns from the stock. These 
calculations included estimated future returns of the variables of the model. To estimate 
the growth of an index is not an easy task. There is a cyclical behavior of the stock market 
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and when calculating the average growth over a period the starting date has a big 
importance as well as the length of the period. In our cases we were unfortunate to have 
the 48 month date prior to the acquisitions around 1995 which was the start of one of the 
strongest growth periods of the U.S. market over the last 50 years, affecting all industries. 
This of course affected our estimates about the future, providing us with too optimistic 
predictions. Further the market plunged just as strongly in the end of 2000 where the 
market experienced a huge bubble affecting most industries. Since the acquisitions took 
place around these dates the strong growth, together with the dip in the market, made our 
estimates extremely positive and not as good estimates as we would have hoped. Since the 
pharmaceutical industry reacted with the US market over this period it is a better 
benchmark for the returns than comparing the returns with the predicted course. 

If we consider the timing of the acquisitions from the firm’s point of view it is shown in 
earlier empirical testing that successful acquisitions are not conducted at stock market 
peaks. Most successful acquisitions are carried through at beginnings of strong growth 
periods, which is in contrast to when most acquisitions actually happen, namely at stock 
market booms (Mueller, 2003). Our three cases all happened at a time when the stock 
market was at one of its strongest peaks in 50 years. The outlook of the success of the 
M&A’s at this time was not bright and looking back from where we are today we see that 
none of our three cases has gained stock value over a 48 month comparing with the stock 
value at the time of the acquisition. 

 

Figure 8-1 Development of ^DRG and S&P 500 

One could also discuss the relevance of the chosen variables in our model. The sensitivity 
to the pharmaceutical industry and to the U.S. market is given. By including ^DRG, we 
catch effects only relevant to the industry such as FDA approval decisions and 
pharmaceutical R&D development. By incorporating S&P 500 we include effects of 
changes in closely related industries, such as bio-tech and healthcare, and of course also the 
U.S. market in general which affects all industries.  

Further, we used the increase in volume in traded stocks on the NYSE. We included this 
variable since earlier studies have shown that a high turnover on the stock exchange leads 
to overvalued businesses and an increase in corporate M&A’s (Mueller, 2003). We expected 
to see a positive relation between increasing stock prices and increased trading volumes, 
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but as our regression showed only Bristol-Myers Squibb had a historical positive 
relationship with the NYSE. This could imply that Pfizer and GlaxoSmithKline have not 
been affected by general market movements to the same extent as BMS. It could even 
imply that it had a negative effect from movements in the market, at least not over the four 
year period we have investigated prior to the mergers. 

We also used the U.S. inflation rate because the increase in inflation has historically had a 
positive effect on stock prices (Sharpe, Alexander & Bailey, 1999). Once again our 
assumption was realized by only one company, Pfizer. The U.S. inflation has grown steady 
over the four years we investigated and we can observe the changes that affected the 
market did not affect the inflation rate dramatically or vice versa. This would move us away 
from a 1-to-1 relationship, so the findings are not surprising. 

The use of more industry related variables would have been favorable in our case. 
However, data for monthly increase in dollars spent on R&D in the pharmaceutical 
industry is not easy to come by nor the effect on stock prices from a diversification of the 
product portfolio. These industry-related variables are discussed from a theoretical point of 
view and are partly incorporated in the industry index. 

To further analyze our results we need to get into other variables that may be dependent 
for a company’s future and performance. 

The sheer deal value or is it the type of consolidation can be a factor that determines the 
outcome for a company. A higher value of a consolidation may have different impact on 
the industry than a smaller one, and a higher deal value often occurs with two large 
companies which later becomes a more improved and diverse company. 

In the case of GlaxoSmithKline, two already well-known companies merged and formed an 
important competitor to the other large companies in the industry. They formed a 
company with a diverse portfolio and with great international experience. A new 
competitor to the big companies receives hope of being the new world-leader in the 
industry and many expectations are raised and people invest to be with the company from 
the beginning. Such a phenomenon alone raises the stock value and may help the company 
to beat index, or at least go along with it. While Bristol-Myers acquired DuPont with a deal 
value of almost $8 billion and Pfizer obtained Warner-Lambert for circa $90 billion, 
GlaxoSmithKline’s merger generated a deal value of astounding $172 billion. Such big 
consolidation may have a great impact on the industry as well as on the market and may by 
this have steered one of the markets one way or another. The deal value as well as the type 
of consolidation can be two very important factors to the stock value and may be a subject 
for more in depth research, that we do not take any consideration to in this thesis. 

Another factor to consider is the role of corporate governance. The way the new company 
decides to lead the new form of the company can have positive as well as negative effects 
on the expectations of the future of the company. Most common is that an acquisition 
results in the same board of directors, while in the case of a merger at least one of the 
companies will face a new board which may imply a big change in the company’s structure 
and leadership. It is important that the stock owners and analysts have confidence in the 
new board for the future path of the share price. Also the strategy of the new board has 
impact on share price in certain respects to the way they want to steer the new business 
into. So this factor is very important to consider when seeing to the stock value, it is 
however hard to measure and to get proper values into a model. 
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A share price will be measured by the expectations, as well as by the results and 
performance of the company as a whole. One way a merger or acquisition can improve the 
results is by increased income or by reduced cost, where the increased income can come 
from different factors, e.g. increased production possibilities or broader portfolio, and 
where reduced costs can come from scale effects where fixed costs can be spread over a 
larger quantity of products. The reduction in costs can also come from joint investments in 
research & development which is known to be one of the major expenses for a hi-tech 
industry. Through shared investments in R&D the firm can focus their research better and 
with no risk for the same research at two different levels and/or locations. 

Especially two factors come into play when looking at this; the way the takeover was made, 
either a hostile takeover or not, and how the acquisition was paid for, either with firm 
stocks or with cash. As mentioned earlier the means of payment has a big role in the 
success of an M&A. Sudarsanam (2003) explains that payment with cash often has a 
positive result while payment with the own stock often lead to negative returns. One can 
assume that the public opinion has an effect on the success of the M&A. A hostile takeover 
may be seen as less positive, by the public, than a friendly takeover and the effect may be 
differ and affect the long-run result of the stock price. 

An important aspect when following the performance of a company is to also focus on the 
industry as a whole. Over the last five years the pharmaceutical industry has decreased 
strongly, together with the whole U.S. market. This strong drop in the market affected our 
estimated courses but also raised the question to why we have seen this behavior in the 
market. Without making an extensive analysis of market behavior, we can discuss events 
that most likely have affected the U.S. economy and the industries within it. The beginning 
of the 21st century has been affected by many incidents such as terrorist attacks, IT-bubble, 
U.S. and U.K. going to war and increased oil prices. All these factors affect the market 
negatively and as we can see both the pharmaceutical industry and the U.S. market has 
dropped in value. Considering that the negative trend is affecting all industries and not only 
the pharmaceutical industry makes us believe that the reasons are U.S. - or globally related. 
In fact the pharmaceutical industry has a better record than the U.S. market in general. This 
could be because the pharmaceutical industry is less sensitive to changes in the economy. 
Even though transaction costs and production may get more expensive in times of 
economic crises, such as financial bubbles and war, sales are not affected as hard. The 
pharmaceutical industry is strong in the sense that medicines are always needed. New 
diseases develop constantly, medical aid is always needed. The need is especially important 
in war zones and in developing countries, and research makes it possible to help injured 
individuals to better lives. By focusing on elements such as R&D and marketing the firms 
can remain strong and be a part of the development of the pharmaceutical industry. 

Early in this thesis we touched the area of shareholder wealth maximization as a driving 
force behind the strategies of the company. When analyzing the theory and empirical 
findings of the finance perspective of a firm and the shareholder wealth maximization we 
can see how they do not go hand in hand in our cases.  

According to the theory and each company’s goal of shareholder wealth maximization the 
desired effect was not reached since every single stock lost in value and up until today it is 
only GlaxoSmithKline that has recouped and has an equal stock value compared to pre-
merger market price. The pharmaceutical industry has followed the rest of the market and 
can today focus less on getting back to their initial position and focus more on the 
shareholders again and try to satisfy all demands that are set on a company. 
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There are of course no guarantees given from a company to maximize shareholder wealth 
and by looking at the market and its performance the last decade we can see that many 
companies may have had a hard time to keep ones promise. This is of course not 
something a shareholder looks upon as a positive effect and many people may have 
abandoned their shares in order not to lose more money from the same stocks. An action 
like this may have offset the value of each stock even more since a great volume of shares 
have been for sale, and with less buyers than sellers the market value of each stock may 
have lost more ground than necessary. There is now a lot of pressure put on each company 
to revive their reputation and start gaining the stakeholders trust again. 
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In chapter 9 the authors conclude what has been found in the analysis and discuss the 

outcomes. Also discussed are the limitations to the thesis and possible effects they may 

have had on the outcome. 

9 Final Conclusions 

We set out in this thesis to find an answer to our hypothesis that M&A’s do not generate 
any abnormal returns in the long-run. To be able to answer this question, we needed a 
benchmark that we could compare the post-acquisition performance of our companies 
with. We used three benchmarks in this thesis. First we compared our data with the 
industry related index ^DRG. Our second benchmark was the U.S. market. We used the 
Standard & Poor 500 to represent the market and finally we calculated estimated returns to 
the stock of our companies based on historical relationships of the stock and four 
interesting variables. 

We found that from the three cases we have examined abnormal returns was achieved in 
three out of six cases against indices and in no case when comparing actual and estimated 
stock performance. Regarding the results from comparison with our indices and our 
chosen hypothesis, a result of three out of six is not a clear-cut result. Comparing these 
findings with earlier empirical findings tells us that the choice of benchmark is highly 
important. We see that the industry related index has not performed as the S&P 500 and 
even has quite large deviations from each other at times. This affects the expectation of 
abnormal returns.  

If we see to the performance of our indices they represent a picture of what goes on in the 
industry and on U.S. market. What is happening on the market is of highest importance. 
Studies have shown that most M&A’s take place when the stock market is highly valued 
and the market is experiencing a boom. Further have same studies shown that most of the 
successful acquisitions occur at times when the market is not peaking (Mueller, 2003). If we 
connect our cases to these assumptions, we see that all of our three cases in our study are 
at one of the largest peaks over the last 50 years. The conditions for these M&A’s to 
succeed were not brilliant. The cyclical behavior of markets was bound to force the results 
down, especially in this case with the many negative events in the early 2000 mentioned 
earlier.  

That the acquisitions took place at a market peak also affected our estimated future returns. 
When we estimated future returns for our three companies, we got too optimistic results. 
This we think is due to the unfortunate time of the measurements. The 48 month period 
prior to the merger was at a time when both the US market and the pharmaceutical 
industry experienced very strong growth. This is combined with the fact that the U.S. 
economy and the pharmaceutical industry plummeted just as strongly after its peak in the 
end of 2000. Whatever reasons may lay behind this market behavior makes them less useful 
as relevant benchmarks in these cases, since it threw our estimates off.  

What we could have done different when estimating the future stock returns is to have 
investigated companies from different periods. We think we were right to use a multiple-
factor model for this purpose but some changes could have been done to the model to 
improve the results. We could have added more relevant variables, such as R&D, FDA 
decisions, related industries or industry-trend variables. This would have put less weight on 
our market variables which led to an estimate far too positive. Another approach to create 
a better estimate would have been to incorporate cyclical behavior of stock markets or to 
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do a scenario analysis of the pharmaceutical industry and then based on these findings 
estimate what the future holds for the industry. 

A question that rose during the writing is if the period of 48 month is sufficient for long-
run measurements. A corporate long-run strategy could be aiming at a horizon further 
away than four years. R&D activity that aims to find the cure to cancer or to take the lead 
in a developing branch of the industry could be strategies that aim to be realized within 10-
15 years. The average development time for a new drug is 12 years (Federal trade 
commission, 2002). This tells us that the motive for the acquisition is important to know 
before calculating the effects of the investment. If firms aim to still be around in 100 years 
one would expect some longer run strategies. 

We have also discussed the sample size of this thesis. Our intention was to investigate three 
cases of large actors in the pharmaceutical industry. Our chosen companies are some of the 
largest companies in the industry and some general effects of the industry can be seen. We 
realize that if we want to find some real answers with higher significance we would have to 
increase the sample size to at least 30 which is the general rule (Aczel & Sounderpandian, 
2002) and further to use sample M&A’s from different periods to offset the effect of 
cyclical behavior on our estimates as mentioned earlier. 

We do not expect our results to represent the whole industry at all times given the small 
sample size and the time for our M&A’s. We still get a good picture of three leading 
corporations in the pharmaceutical industry and we are confident that the APT-model is 
accurate for these types of tests, but may be altered to suit the different periods in time and 
different economic situations. Our two indices chosen are still important benchmarks for 
the performance of the companies as a complement to calculated estimates and will always 
give a good picture of competition and related industries. 

Considering that our model do not have all the relevant variables we would have wanted, 
such as R&D, or a larger sample size we discussed if we should have taken another 
approach to the problem. One topic of discussion is if we should have focused more on 
the Tobin’s q valuation method and looked at the M&A’s from an investment perspective.  
This would then imply a different problem definition and hence a different thesis. It could 
still lead to interesting and relevant results in the field of Mergers & Acquisitions. 
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In chapter 10 some insights of interesting further research that is related to the findings 

in this thesis are given. 

10 Further Research 

The work of this thesis has covered an interesting field of research and there is a lot more 
we wish we had time to dig deeper into. We have understood the complex nature of 
mergers and acquisitions and that there is a large portion of aspects and angles to consider 
when trying understanding the underlying forces behind M&A activity. The work and time 
we have put down in this thesis have absolutely given rise to more ideas for further 
research subjects, maybe for our selves at a master thesis level or for fellow students 
interested in this field of study. 

Earlier empirical studies have shown that the means of payment has an important role in 
the post-acquisition performance. Cash payments have generated positive effects on the 
stock performance while payments with the company’s own stock have had negative 
effects on the stocks performance. Interesting would be to see a study in this area.  

Further studies that could be interesting are to focus more on the R&D part of stock 
behavior in the pharmaceutical industry. The pharmaceutical industry is special in the sense 
that no other industry invest as much on R&D. To research for new possible medicines 
and develop new drugs are a corner stone of the industry and would have an impact on the 
behavior of companies and its stock. 
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Appendix 

Regressions: 

Pfizer 

Coefficientsa

-1195,051 420,304 -2,843 ,007

-,662 ,314 -,273 -2,106 ,041

2,278 ,161 1,199 14,110 ,000

12,231 4,691 ,333 2,608 ,012

-1,112 ,631 -,266 -1,761 ,085

(Constant)

SP500

DRG

Inflation

NYSE

Model

1

B Std. Error

Unstandardized

Coefficients

Beta

Standardized

Coefficients

t Sig.

Dependent Variable: Pfizera. 

 
 

 

Bristol-Myers Squibb 

Coefficientsa

603,298 201,987 2,987 ,005

,190 ,132 ,188 1,435 ,159

,602 ,179 ,604 3,367 ,002

-6,833 2,410 -1,414 -2,835 ,007

1,002 ,449 1,200 2,234 ,031

(Constant)

SP500

DRG

Inflation

NYSE

Model

1

B Std. Error

Unstandardized

Coefficients

Beta

Standardized

Coefficients

t Sig.

Dependent Variable: BristolMSa. 

 
 

 

GlaxoSmithKline 

Coefficientsa

298,563 163,586 1,825 ,075

,406 ,123 ,398 3,306 ,002

1,091 ,095 1,291 11,528 ,000

-2,636 1,896 -,279 -1,390 ,172

-,703 ,327 -,573 -2,152 ,037

(Constant)

SP500

DRG

Inflation

NYSE

Model

1

B Std. Error

Unstandardized

Coefficients

Beta

Standardized

Coefficients

t Sig.

Dependent Variable: Glaxoa. 
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Stock data: 

Pfizer                  GlaxoSmithKline       Bristol-Myers Squibb 

Date Price ($) Date Price ($) Date  Price ($) 

2004-06-01 34,01 2004-12-01 45,94 2005-09-01 23,78 

2004-05-01 33,9 2004-11-01 41,24 2005-08-01 24,18 

2004-04-01 34,14 2004-10-01 40,76 2005-07-01 24,69 

2004-03-01 33,47 2004-09-01 42,04 2005-06-01 24,69 

2004-02-01 34,99 2004-08-01 39,55 2005-05-01 24,78 

2004-01-01 34,82 2004-07-01 39,01 2005-04-01 25,41 

2003-12-01 33,58 2004-06-01 39,5 2005-03-01 24,88 

2003-11-01 31,91 2004-05-01 40,44 2005-02-01 24,19 

2003-10-01 29,9 2004-04-01 39,67 2005-01-01 22,65 

2003-09-01 28,74 2004-03-01 37,74 2004-12-01 24,48 

2003-08-01 28,31 2004-02-01 40,26 2004-11-01 22,46 

2003-07-01 31,42 2004-01-01 41,06 2004-10-01 22,39 

2003-06-01 32,16 2003-12-01 43,5 2004-09-01 22,62 

2003-05-01 29,21 2003-11-01 42,81 2004-08-01 22,41 

2003-04-01 28,83 2003-10-01 40,4 2004-07-01 21,63 

2003-03-01 29,21 2003-09-01 39,3 2004-06-01 23,14 

2003-02-01 27,96 2003-08-01 35,99 2004-05-01 23,59 

2003-01-01 28,46 2003-07-01 35,5 2004-04-01 23,44 

2002-12-01 28,52 2003-06-01 37,3 2004-03-01 22,62 

2002-11-01 29,42 2003-05-01 36,81 2004-02-01 25,68 

2002-10-01 29,53 2003-04-01 37,01 2004-01-01 25,89 

2002-09-01 26,97 2003-03-01 32,14 2003-12-01 26,39 

2002-08-01 30,74 2003-02-01 32,01 2003-11-01 24,08 

2002-07-01 29,94 2003-01-01 34,96 2003-10-01 23,18 

2002-06-01 32,39 2002-12-01 33,79 2003-09-01 23,19 

2002-05-01 32,02 2002-11-01 34,28 2003-08-01 22,93 

2002-04-01 33,53 2002-10-01 34 2003-07-01 23,68 

2002-03-01 36,65 2002-09-01 34,39 2003-06-01 24,28 

2002-02-01 37,78 2002-08-01 33,9 2003-05-01 22,9 

2002-01-01 38,31 2002-07-01 35,34 2003-04-01 22,84 

2001-12-01 36,64 2002-06-01 38,3 2003-03-01 18,66 

2001-11-01 39,82 2002-05-01 36,18 2003-02-01 20,57 

2001-10-01 38,42 2002-04-01 42,16 2003-01-01 20,83 

2001-09-01 36,77 2002-03-01 41,24 2002-12-01 20,44 

2001-08-01 35,13 2002-02-01 42,95 2002-11-01 23,12 

2001-07-01 37,7 2002-01-01 41,71 2002-10-01 21,47 

2001-06-01 36,63 2001-12-01 43,09 2002-09-01 20,52 

2001-05-01 39,23 2001-11-01 43,95 2002-08-01 21,51 

2001-04-01 39,5 2001-10-01 46,19 2002-07-01 20,2 

2001-03-01 37,36 2001-09-01 48,29 2002-06-01 21,92 

2001-02-01 41,05 2001-08-01 45,56 2002-05-01 26,54 

2001-01-01 41,09 2001-07-01 49,45 2002-04-01 24,56 

2000-12-01 41,86 2001-06-01 48,12 2002-03-01 34,28 

2000-11-01 40,32 2001-05-01 46,82 2002-02-01 39,79 

2000-10-01 39,22 2001-04-01 45,62 2002-01-01 38,41 

2000-09-01 40,79 2001-03-01 44,54 2001-12-01 42,94 

2000-08-01 39,18 2001-02-01 47,1 2001-11-01 45,27 

2000-07-01 39,31 2001-01-01 44,75 2001-10-01 45,01 

2000-06-01 43,5 2000-12-01 47,69 2001-09-01 46,56 
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2000-05-01 40,32 2000-11-01 48,14 2001-08-01 47,05 

2000-04-01 38,1 2000-10-01 48,88 2001-07-01 47,19 

2000-03-01 33,07 2000-09-01 50,77 2001-06-01 41,52 

2000-02-01 29,06 2000-08-01 48,35 2001-05-01 43,06 

2000-01-01 32,65 2000-07-01 47,58 2001-04-01 44,45 

1999-12-01 29,26 2000-06-01 48,14 2001-03-01 46,92 

1999-11-01 33,04 2000-05-01 46,9 2001-02-01 50,09 

1999-10-01 35,72 2000-04-01 52,31 2001-01-01 48,88 

1999-09-01 32,29 2000-03-01 47,73 2000-12-01 58,18 

1999-08-01 33,98 2000-02-01 39,95 2000-11-01 54,53 

1999-07-01 30,42 2000-01-01 43,22 2000-10-01 47,95 

1999-06-01 32,62 1999-12-01 45,79 2000-09-01 45,05 

1999-05-01 32,03 1999-11-01 48,71 2000-08-01 41,54 

1999-04-01 34,37 1999-10-01 49,07 2000-07-01 40,45 

1999-03-01 41,45 1999-09-01 42,61 2000-06-01 45,44 

1999-02-01 39,41 1999-08-01 43,38 2000-05-01 42,95 

1999-01-01 38,36 1999-07-01 42,29 2000-04-01 40,91 

1998-12-01 37,28 1999-06-01 45,89 2000-03-01 44,4 

1998-11-01 33,38 1999-05-01 45,58 2000-02-01 44,5 

1998-10-01 31,95 1999-04-01 47 2000-01-01 51,49 

1998-09-01 31,48 1999-03-01 54,25 1999-12-01 49,68 

1998-08-01 27,69 1999-02-01 51,42 1999-11-01 56,5 

1998-07-01 32,63 1999-01-01 54,48 1999-10-01 59,45 

1998-06-01 32,3 1998-12-01 55,78 1999-09-01 52,25 

1998-05-01 31,14 1998-11-01 50,97 1999-08-01 54,29 

1998-04-01 33,76 1998-10-01 49,96 1999-07-01 51,31 

1998-03-01 29,57 1998-09-01 45,86 1999-06-01 54,35 

1998-02-01 26,25 1998-08-01 44,45 1999-05-01 52,88 

1998-01-01 24,19 1998-07-01 48,38 1999-04-01 48,89 

1997-12-01 22,07 1998-06-01 47,59 1999-03-01 49,32 

1997-11-01 21,53 1998-05-01 42,92 1999-02-01 48,27 

1997-10-01 20,96 1998-04-01 45 1999-01-01 49,15 

1997-09-01 17,75 1998-03-01 43,07 1998-12-01 51,11 

1997-08-01 16,37 1998-02-01 42,71 1998-11-01 46,6 

1997-07-01 17,61 1998-01-01 42,31 1998-10-01 42,28 

1997-06-01 17,59 1997-12-01 37,65 1998-09-01 39,68 

1997-05-01 15,16 1997-11-01 35,93 1998-08-01 37,24 

1997-04-01 14,08 1997-10-01 33,48 1998-07-01 43,36 

1997-03-01 12,34 1997-09-01 35,34 1998-06-01 43,74 

1997-02-01 13,44 1997-08-01 31,41 1998-05-01 40,77 

1997-01-01 13,52 1997-07-01 33,01 1998-04-01 40,16 

1996-12-01 12,13 1997-06-01 32,47 1998-03-01 39,42 

1996-11-01 13,1 1997-05-01 31,26 1998-02-01 37,86 

1996-10-01 12,05 1997-04-01 30,59 1998-01-01 37,67 

1996-09-01 11,52 1997-03-01 27,48 1997-12-01 35,76 

1996-08-01 10,34 1997-02-01 25,78 1997-11-01 35,23 

1996-07-01 10,18 1997-01-01 24,25 1997-10-01 33,07 
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NYSE trading volume (in millions) 

NYSE trading volume

0
50000
100000
150000
200000
250000
300000
350000
400000

ju
l-9
6

ja
n-
97

ju
l-9
7

ja
n-
98

ju
l-9
8

ja
n-
99

ju
l-9
9

ja
n-
00

ju
l-0
0

ja
n-
01

ju
l-0
1

Time

T
ra
d
e
d
 s
h
a
re
s

NYSE

 

US inflation (monthly increase) 
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AMEX’s ^DRG weighting in percentage: 

Company Name Symbol % Weighting 

 

Johnson & Johnson JNJ 15.53% 

Pfizer, Inc PFE 15.27% 

Glaxosmithkline plc Adr GSK 12.73% 

Sanofi-Aventis Ads SNY 11.03% 

Amgen Inc AMGN 8.04% 

Astrazeneca Ads AZN 6.79% 

Merck & Co MRK 6.04% 

Lilly (eli) LLY 5.48% 

Wyeth WYE 5.35% 

Abbott Laboratories ABT 5.29% 

Bristol-Myers Squibb BMY 3.72% 

Schering-Plough SGP 2.53% 

Forest Labs FRX 1.13% 

Ivax Corp IVX 0.72% 

King Pharmaceuticals KG 0.36% 

 

Obtained from www.amex.com 
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Correlations 

Pfizer: 

 SP500 DRG Inflation NYSE 

Pearson Correlation 1 ,931(**) ,950(**) ,969(**) 

Sig. (2-tailed)   ,000 ,000 ,000 

SP500 

N 48 48 48 48 

Pearson Correlation ,931(**) 1 ,844(**) ,913(**) 

Sig. (2-tailed) ,000   ,000 ,000 

DRG 

N 48 48 48 48 

Pearson Correlation ,950(**) ,844(**) 1 ,970(**) 

Sig. (2-tailed) ,000 ,000   ,000 

Inflation 

N 48 48 48 48 

Pearson Correlation ,969(**) ,913(**) ,970(**) 1 

Sig. (2-tailed) ,000 ,000 ,000   

NYSE 

N 48 48 48 48 

 

Bristol-Myers Squibb: 

Correlations

1 ,600** ,406** ,451**

,000 ,004 ,001

48 48 48 48

,600** 1 ,708** ,755**

,000 ,000 ,000

48 48 48 48

,406** ,708** 1 ,977**

,004 ,000 ,000

48 48 48 48

,451** ,755** ,977** 1

,001 ,000 ,000

48 48 48 48

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

SP500

DRG

Inflation

NYSE

SP500 DRG Inflation NYSE

Correlation is significant at the 0.01 level (2-tailed).**. 
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GlaxoSmithKline: 

Correlations

1 ,878** ,881** ,921**

,000 ,000 ,000

48 48 48 48

,878** 1 ,821** ,892**

,000 ,000 ,000

48 48 48 48

,881** ,821** 1 ,970**

,000 ,000 ,000

48 48 48 48

,921** ,892** ,970** 1

,000 ,000 ,000

48 48 48 48

Pearson Correlation

Sig. (1-tailed)

N

Pearson Correlation

Sig. (1-tailed)

N

Pearson Correlation

Sig. (1-tailed)

N

Pearson Correlation

Sig. (1-tailed)

N

SP500

DRG

Inflation

NYSE

SP500 DRG Inflation NYSE

Correlation is significant at the 0.01 level (1-tailed).**. 

 

ANOVA-tables 

ANOVAb

428233,8 4 107058,453 376,451 ,000a

12228,711 43 284,389

440462,5 47

Regression

Residual

Total

Model

1

Sum of

Squares df Mean Square F Sig.

Predictors: (Constant), NYSE, DRG, Inflation, SP500a. 

Dependent Variable: Pfizerb. 

 

ANOVAb

6993,083 4 1748,271 12,257 ,000a

6133,164 43 142,632

13126,247 47

Regression

Residual

Total

Model

1

Sum of

Squares df Mean Square F Sig.

Predictors: (Constant), NYSE, SP500, DRG, Inflationa. 

Dependent Variable: Bristolb. 

 

ANOVAb

34618,878 4 8654,720 117,011 ,000a

3180,490 43 73,965

37799,368 47

Regression

Residual

Total

Model

1

Sum of

Squares df Mean Square F Sig.

Predictors: (Constant), NYSE, DRG, SP500, Inflationa. 

Dependent Variable: Glaxob. 

 


