
INSTITUTO TECNOLÓGICO Y DE ESTUDIOS 
SUPERIORES DE MONTERREY 

CAMPUS CIUDAD DE MÉXICO 

ACQUIRER PERFORMANCE IN KNOWLEDGE 
MOTIV ATEO ACQUISITIONS 

DOCTORADO EN ADMINISTRACIÓN 

TESIS PRESENTADA POR 
RICARDO ROMERO GERBAUD 

ASESOR 
DRA. ANNE S. YORK 

FEBRERO 2006 



Acquirer Performance in Knowledge Motivated Acquisitions 

ABSTRACT 

This study uses fine-grained measures of target resources within the context of the dynamic 

environment of the 1990's to investigate the relationship between uncertainty, target 

resource type and acquirer stock market performance. The findings suggest that the 

market punishes acquirers of knowledge resources more than those that buy property 

resources due to the resource value uncertainty that affects knowledge-based acquisitions. 

Further, sample time frame, industry and acquirer's size moderate this resource

performance relationship. In support of the uncertainty argument, 1 find that managers 

announcing knowledge-based mergers provide more information in their press raleases 

than those announcing property-based transactions. 
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INTRODUCT/ON 

CHAPTER 1: INTRODUCTION 

Acquisitions are among the most important events in corporate strategy and have 

been a significant factor in the economy throughout the twentieth century. The purpose of 

acquisition activity has evolved through the years. While acquisitions in the 1980's and 

1990's were driven by industry consolidation, by the late 1990's and early 2000's U.S. 

mergers seemed to have more of a strategic focus seeking to expand into new markets or 

to take advantage of perceived synergies 1 (Gaughan, 2002). The merger activity surge in 

the last half of the 1990's had a special intensity, with U.S. acquisition mania reaching 

record levels. Deal activity was five times greater than any previous acquisition booms in 

U.S. economic history. In the three busiest years, 1998 to 2000, deals totaled nearly $4 

trillion -more than the preceding 30 years combined (Henry et al., 2002). 

Despite continuing interest and an upsurge in acquisition activity, an acquisition's 

impact on acquirer performance is a phenomenon not yet fully explained by the strategy nor 

the financia! economics research literature. The huge body of research on acquisitions 

notwithstanding, the factors that make sorne acquisitions more successful than others 

haven't yet been fully identified. Acquisitions can be a highly effective tool far value 

creation through operating synergies, but empirical evidence shows that most acquisitions 

have not increased the shareholder value of acquiring firms (Bruner, 2002). Thus, this 

persistence of seemingly irrational behavior by acquiring firm managers warrants further 

investigation by empirical researchers in the financia! economics and strategy disciplines. 

To date, the field of strategic management has studied mergers and acquisitions 

largely as a method of diversification, focusing on the motives far different types of 

combinations (Trautwein, 1990; Walter et al., 1990) and the performance effects of those 

types (Chang et al., 1989; Lubatkin, 1983; Lubatkin et al., 1987; Nayyar, 1993; Palepu, 

1985; Rajan et al., 1987; Rumelt, 1982; Seth, 1990a; Singh et al., 1987). However, the 

literature relating type of diversification strategy to acquirer performance is inconclusive, 

suggesting a new emphasis on target resources should be pursued. 

This study suggests adding a new variable, type of target resources being acquired, 

to the relatedness and performance equation. From a corporate strategy perspective, a 

firm may improve performance through synergies and increase market control through 

acquiring specific target resources. In such cases, target firm resources should be valued 

based on their capacity to generate returns and synergies when combined with the 

acquiring firm's resources. Knowing the role that resources play in a bidder's acquisition 

1 "Synergy is the increase in performance of the combined firm over what the two firms are already 
expected o required to accomplish as independent firms" (Sirower, 1997). 
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INTRODUCTION 

performance could help analysts and managers better justify the value paid for target firms. 

"A focus on specific resources rather than strategy types in the merger and acquisition 

research may better explain firm performance" (Harrison et al., 1991: 187). 

The resource-based view of strategic management focuses on costly-to-copy 

attributes of the firm as sources of economic rents and, therefore, as the fundamental driver 

of performance and competitiva advantage (Amit et al., 1993; Barney, 1991; Conner, 1991; 

Grant, 1991; Peteraf, 1993; Wernerfelt, 1984). Knowledge-based or intangible assets are 

resources that meet the requirements -value, rareness, inimitability and substitutability

proposed by Barney (1991) and are increasingly mentioned by researchers and theorists 

alike (Gammelgaard, 2004; Gupta et al., 2001; McEvily et al., 2002; Spender et al., 1996; 

Tallman et al., 2004; Teece, 1998; Zack, 1999) as important sources of competitiva 

advantage. In fact, there are signs that the predominant acquisition strategic motive 

increasingly may be the long-term exploration of target companies' capabilities, such as 

unique employee skills, organizational capabilities, superior knowledge and technologies 

(Chaudhuri et al., 1999; Gammelgaard, 2004; Harrison, 2004). 

The importance of intangible assets is growing in the assessment of a firm's market 

value as well. Today's rapid advances in science and technology suggest that economies 

are increasingly based on knowledge, and the competitiveness of firms depends crucially 

on how well they make use of their own intangible assets (Grant, 1996; Hall, 1992, 1993; 

OECD, 1999; Prahalad et al., 1990; Spender, 1996; Teece, 1998). In many industries 

today, intangible assets back up almost half of firms' market value: 

The most valuable companies today, with a few exceptions, make most of 
their money from intangible assets: Microsoft Corp's software, Pfizer lnc's 
drug patents, and Walt Disney Co.'s film and television productions. Even 
the world's most valuable company, General Electric Co., though known as 
an industrial company, derives a quarter of its profits from financia! services 
(lp, 2002). 

The role that knowledge resources play in acquirers' performance as a research 

problem has become increasingly relevant due to the slow deflation of equity prices since 

2000. Many firms have not met their expectations of higher returns from acquisitions and 

have begun shedding the goodwill2 that inflated their asset accounts during the 1990s. For 

2 Goodwill is created when a company buys another firm for more than the value of its identifiable 
assets minus its debts. Goodwill is the difference between the purchase price of a company and 
the book value of its tangible assets, representing a company's unidentified intangible assets such 
as its reputation, customer base and employee talent. 
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INTRODUCTION 

firms reporting impairments3 of goodwill, write-offs4 occurred at a rate and amount 

unprecedented in modem corporate valuation history (Davis, 2005). U.S. companies wrote 

down $750 billion in goodwill in 2002 and the amount reached $ 950 billion by 2003 (Lewis, 

2003). AOL and WorldCom's goodwill write-downs of $100 and $45 billion, respectively, 

are two examples of this phenomenon (Romero, 2003). The goodwill write-down signals a 

target resource valuation problem for the acquirers and a corresponding loss of shareholder 

value. 

As a result of write-offs, acquirers and their professional advisers face the challenge 

of improving their due diligence5 of target companies' intangible assets to justify the 

valuations they use. "Shareholders would be better able to understand the expected impact 

on the merged entity's future and the resulting stock price if they knew how much of a 

purchase price is related to intangibles and how important acquired intangibles are to the 

combined organization" (Petrash, 2002). Sorne measures have been taken toward this 

end. Under the rules adopted by the Financia! Accounting Standard Board in 2001, all firms 

must use the purchase method of accounting in takeovers, which now involves rigorous 

identification and valuation of intangible assets6 (FASB, 2004) on the front end. 

Additionally, acquirers are required to test the goodwill valuation in their balance sheets 

annually and immediately write off any amount that has become impaired. A number of 

measurements and methods are being proposed to identify, value and report knowledge 

resources, and intemational organizations are struggling to set standards on this issue 

(Marr et al., 2004; Martin, 2004). 

Knowledge or intellectual capital management is a new research field that has 

appeared as a result of this new industry context, but there are more questions than 

answers about the new rules business should follow to succeed in the competitive game of 

the knowledge economy. Recent theoretical and empirical works cite knowledge-based 

resources as the focus of corporate acquisitions (Coff, 1999, 2002; Gammelgaard, 2004; 

Gupta et al., 2001; Oliveira et al., 2003; Ranft et al., 2000; Ranft et al., 2002; Vermeulen et 

3 An impaired asset has a market value that is worth less than its book value. lf the sum of all 
estimated future cash flows is less than the carrying value of the asset, then the asset would be 
considered impaired and would have to be written down to its fair value. 
( http :/ /www.investopedia.com/terms/i/im pairedasset.asp) 

4 Write-off is to charge an asset amount to expense or loss in arder to reduce the value of that asset 
and one's earnings (http://www.investopedia.com/terms/w/write-off.asp). 

5 Due diligence is an investigation or audit of a potential investment. Due diligence serves to confirm 
all material facts in regards to a sale. (http://www.investopedia.com/terms/d/duediligence.asp) 

6 AII US acquisitions will have to be accounted far under FASB Statements No. 141 (Business 
combinations), and No. 142, (Goodwill and other intangible assets). At the international level, the 
lnternational Accounting Standards Board (IASB) and the Financia! Accounting Standard Board 
(FASB) are developing common exposure drafts of their proposed Statements on accounting far 
business combinations to unify standards and by the end of 2005. 
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al., 2001) and imply that managers should consider strategies to develop or acquire 

knowledge resources to gain a competitiva edge and create long-term shareholder value. 

The performance benefits of having knowledge-based resources have been supported by 

many empirical studies (Bharadwaj et al., 1999; Chan et al., 2001; De Carolis, 2003; Hatch 

et al., 2004; Miller et al., 1996; Villa longa, 2004; Wiklund et al., 2003), but research is 

missing on performance implications of purchasing knowledge-based resources through 

corporate acquisitions. With one exception (Arikan, 2004a), this is an area of empirical 

research not yet explorad. 

The present study looks at three main research questions: a) acquirer performance 

implications of resource access through business acquisitions, b) the role of value 

uncertainty of resources on acquirer performance, and c) the possible moderating effect of 

relatedness in the resource-performance relationship in acquisitions. 

Empirical analysis of the role of knowledge-based resources in acquisition settings 

was pioneered by Coff's (1999) study at the industry level of analysis using one type of 

knowledge resource, human capital. Coff's (1999) findings suggest that industry knowledge 

intensity, operationalized as formal and informal labor training, negatively affects acquisition 

processes, possibly due to information problems associated with knowledge resource 

characteristics. He found that acquisitions in knowledge-based industries are associated 

with lower acquisition premiums, speculating that acquiring managers discount knowledge 

resources as a result of their higher perceived uncertainty and risk. Arikan (2004a) was the 

first to investigate the relationship between target resource type and acquirer performance 

at the firm level, finding that the acquisition of a target's intangible assets has adverse long

term effects on an acquirer's performance. However, several problems may exist with 

Arikan'study. First, the time trame of the research, 1988-1991, represents a relatively 

stable environment compared to the 1990's and beyond. In their longitudinal study of the 

film industry, Miller and Shamsie (1996) found that tangible or property-based resources are 

more valuable in stable rather than dynamic industry environments. Thus, industry 

hypercompetitiveness and the dynamism of the 1990's (D'Aveni, 1994) is missed by 

Arikan's time trame. Additionally, knowledge-based resources are operationalized using 

coarse-grained accounting measures of intangibles such as R&D and advertising is less 

than ideal. Such measures are "notoriously inadequate because they disregard intangible 

resources and people-based skills - probably the most strategically important resources of 

the firm" (Grant, 1991: 119). While Tobin's q (market value / replacement value of tangible 

assets) is the most common measure used to estimate the intangibility of firm's resources, it 

is considerad overly bread, prompting critics to suggest using more fine-grained measures 

(Villalonga, 2004). Finally, and perhaps most importantly, in explaining the negative 
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relationship found between the purchase of targets featuring intangible resources and short

term market performance of acquirers, Arikan speculates that such resources are less likely 

to be redeployable in the long-run. However, she does not test this explanation of her 

findings directly. 

This study extends and augments exploratory work by Coff and Arikan in severa! 

ways. First, grounded in the resource-based view theory, it employs a much finer grained 

measure of intangible and tangible resources. The announced bidder's management 

acquisition motives are used to proxy resources involved in the transactions. In order to 

operationalize the amorphous concept of resources and test for its performance 

implications, they are classified using an adaptation of Miller and Shamsie (1996) and 

Alessandri et al. (1999)'s categorizations. The typology is based on the barriers to 

imitability, a pivota! characteristic of resources identified by Barney (1991) as having the 

potential to be a source of sustainable competitive advantage. lt considers two kinds of 

resources: (a) property-based resources, and (b) knowledge-based resources. Miller and 

Shamsie (1996) used this resource typology in the film studio industry, and York et al. 

(2003) used an adaptation of it to study acquisitions in the software and healthcare 

industries. To categorize target resource types, content analysis is performed on the official 

acquisition press release made by bidders. Then the market reaction to the acquisition of 

different types of resources is assessed with an event study, and differences in abnormal 

returns for the two resource types on the acquisition announcement date are tested for 

statistical significance. Finally, the relationship between resource type and acquirer short

term market performance is tested in a multiple regression model controlling for other 

performance effects. Moderator effects, such as firm relatedness, industry, acquirer size 

and time frame, are also tested. 

Second, the study offers extensions of prior research by performing a cross 

sectional performance analysis on a larger sample and a more recent time frame than 

Arikan's and Coff's studies. The present study uses a sample of 679 acquisitions listed in 

SDC that took place between 1990 and 2000. This time trame covers the strategically 

motivated transaction period of acquisitions but avoids the possible confounding effects of 

the post-2000 market bubble burst on the investor community. Third, unlike Arikan and 

Coff, this research begins to test an uncertainty and information asymmetry hypothesis 

directly, using acquisition announcement length as a proxy for resource uncertainty and 

arguing that managers acquiring intangible and knowledge resources attempt to overcome 

information asymmetry through extended explanations of their motives. Finally, and 

departing from Arikan's findings, the present study provides new empirical evidence about 

p.5 
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the moderating effects of time frame, industry, and acquirer size on the resource and 

acquisition performance link in a corporate acquisition context. 

In the end, the research results are congruent with Arikan's (2004) findings that in 

the long run the market punishes acquirers that purchase a target's knowledge-based 

resources. However, the study's findings suggest that rather than viewing intangible 

resources as less redeployable than other types of resources, as Arikan speculates, the 

market's negativa reaction to knowledge-based acquisitions is more likely dueto its inability 

to accurately assess the value of such transactions dueto incompleta information, which is 

more consistent with Coffs (1999) hypothesis. Taken together, these findings show that 

the market considers the nature of target resources by rewarding acquisitions of tangible 

resources more than acquisitions of intangibles, provide sorne support far an information

based explanation of this effect, and suggest a need far further investigation into why the 

market lacks confidence in knowledge-based acquisitions as value-creating strategies and 

perhaps the longer term performance effects of knowledge acquisitions over time. 

The dissertation is organizad in the following sections: (2) Literatura Review, (3) 

Model and Hypotheses, (4) Data and Research Design, (5) Empirical Results, (6) 

Discussion, Contributions, and lmplications. The second chapter addresses the strategy 

and finance theory literaturas that motivate this study. The strategy literatura is related to 

the resource-based and knowledge-based view of the firm in an acquisition context, and the 

literatura in financia! economics will emphasize studies of acquirer performance. In the 

Model and Hypotheses Chapter the study is contextualizad in the acquisition and resource

based view literatura, and the conceptual model and research hypotheses are developed. 

The Data and Research Design Chapter presents a discussion of the data sources and 

methods used in the study. The Empirical Results Chapter contains the sample statistics 

and results obtained from the content analysis, the event study, multiple regression models 

and test statistics. The last chapter discusses the findings and their contributions to the 

existing body of research, and their implications far practitioners and academics. Areas of 

future research are also identified. 
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LITERATURE REVIEW 

CHAPTER 2: LITERATURE REVIEW 

The intent of this literature review is to outline empirical and theoretical research 

relevant to both the dependent variable (acquirer short term market performance) and the 

explanatory variable (resources) of this study. The first section of the chapter presents the 

dependent variable, how it has been studied, and what conclusions can be drawn from prior 

empirical studies from the finance and strategy literature. The second section summarizes 

the resource-based view, which lays out the general theoretical basis to understand why 

and how resources are considered important sources of competitive advantage and how 

they have been addressed in the corporate acquisition context. Finally, the third section 

summarizes the literature reviewed and sets the stage for the development of a theoretical 

model explaining short-term acquirer performance. 

Dependent Variable: Acquirer's Stock Market Returns 

Despite the huge body of research on corporate acquisitions7
, the factors that 

influence their success or failure have not yet been fully identified. Acquisitions are 

considered the most powerful tool for business change and survival, and firms continue to 

make acquisitions at a high rate worldwide (Mitchell et al., 2002). Nevertheless, today's 

deal makers are faced with a conundrum: on average the majority of business acquisitions 

fail to deliver the expected synergies, yet it is nearly impossible to build a world-class 

company without doing deals. In a thoughtful review of the literature (14 informal studies 

and 100 scientific studies from 1971 to 2001) on acquisition performance, Bruner (2002) 

concluded that acquisitions do pay, but the value does not accrue to the acquirers. The 

empirical evidence suggests that, on average, target shareholders appropriate most of the 

economic value associated with acquisition synergies, acquirers earn zero average 

adjusted returns, and thus acquirers and targets combined earn positive adjusted returns. 

Bruner's (2002) results are consistent with a host of studies using data from different time 

periods ( see the surveys by Andrade et al., 2001; Jarrell et al., 1980; Jensen et al., 1983 ). 

Many measures of acquiring firm performance have been used by researchers, but 

the short-term market performance is the dominant one in both the strategic management 

(Capron et al., 2002; Chatterjee, 1992; Hayward, 2002; Lubatkin, 1983; Singh et al., 1987) 

and the financia! economics (Agrawal et al., 1992; Bradley et al., 1988; Jarrell et al., 1989; 

Yook, 2003) literature. Appendix A shows a comparison of advantages and disadvantages 

7 Corporate acquisitions, takeovers and mergers are used as synonymous referring to transactions 
where one firm (acquirer or bidder) buys a target firm. 
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of the most common approaches to investigate the profitability of mergers as a measure of 

acquirer's performance. 

Empirical Evidence on Bidder Returns from the Financia! Economics Literatura 

Finance models of short term acquisition performance of both bidders and targets 

are based on assumptions of perfect competition or at least semi-strong form market 

efficiency conditions and are based on mathematical models (CAPM) and empirical 

evidence. In these models, performance is mostly a function of bidders', targets' and 

transactions' characteristics, such as payment method, target type (public or private), size, 

hostility or friendliness of the bid, accounting method, etc. The main findings and 

arguments behind the relation of these variables and bidders' short term market 

performance are summarized below. 

Payment method. When making an acquisition, the acquiring firm can choose either cash 

or stock financing (or sorne combination of the two). Previous research examining the role 

of the method of payment in explaining announcement returns to bidding firms in 

acquisitions have found significant differences between cash and stock transactions (Brown 

et al., 1991; Fuller et al., 2002; Travlos, 1987; Travlos et al., 1992; Yook, 2003); 

stockholders of both acquiring and target firms earn higher returns when the acquisition is 

financed by cash rather than stock. The main arguments advanced to account for this 

market reaction are attributed to the signaling and leverage change effects. The signaling 

argument is based on the premise that the market and management do not share the same 

information set and that the resulting information asymmetry affects the choice of exchange 

medium. In the presence of information asymmetry, management's choice of financing 

conveys information about the firm's true value to the market. Bids made with stock reveals 

the bidders' view of their stock as overvalued ( Myers et al., 1984 ). The leverage argument 

assumes that cash acquisitions mitigate the agency costs of free cash flow by issuing new 

debt or using accumulated liquidity, reducing the cash flow available for spending at the 

discretion of the acquirer's managers. 

Target type. The acquisition studies that have included public and private targets as 

explanatory variables of bidder's market performance have found that bidders have 

significantly positive returns when buying private targets (e.g. Chang, 1998; Fuller et al., 

2002). An explanation for this different market reaction to the acquisition of private targets 

versus public acquisitions is that bidders receive better prices when buying non-public firms. 

Size. Empirical evidence suggests that acquirer size affects the bidder's short term market 

performance. Moeller et al. (2004) found that the announcement return for acquiring-firm 
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shareholders is roughly two percent points higher for small acquirers irrespective of the 

form of financing and whether the acquired firm is public or private. They explain this 

relationship by arguing that the incentives of managers in small firms are better aligned with 

those shareholders than in the case of large firms. Kusewitt (1985) found a significant 

negative relationship between relative size and bidder's market return. He suggested that 

"a policy of acquiring firms of larger relative size increases the risk to performance, being a 

case of 'biting off more than you can chew' from both managerial and financia! standpoints" 

(Kusewitt, 1985: 159). Smaller relative size acquisitions have a higher chance of success 

because there will be a more detailed understanding of the business and quicker integration 

potential (Sirower, 1997). 

Friendliness. The relationship between hostility in a takeover and the acquirer's 

performance is controversia!. A takeover is said to be hostile when the board of directors of 

the target company try to fight off the bid. High turnover amongst the top management of 

the acquired firm is associated with hostile takeovers (Forsyth, 2002; Franks et al., 1996) 

which has a negative impact on an acquirer's performance (Krishnan et al., 2002). Sorne 

studies (Forsyth, 2002; Jarrell et al., 1989; Tse et al., 2001) have found a significant 

negative relationship between hostility in a takeover and the acquirer's performance. 

Nevertheless, the ability to differentiate between friendly and hostile takeovers is 

questioned by Schewert (2000), who claims that there are ambiguities in this 

dichotomization and that hostility in takeover negotiations seems to be most strongly related 

to strategic bargaining. 

Accounting method. The method of accounting for business combinations has also been 

associated with the short term market performance of acquirers. The choice of pooling vs. 

purchase method reflects how the difference between the acquisition price and the book 

value of the acquired firm's net assets is accounted for in the financia! statements of the 

combined entity8. This differential is not recognized under the pooling-of-interest method of 

accounting for a corporate combination, while the purchase method recognizes the 

differential by adjusting the target's recorded assets and liabilities to fair market value and 

assigning the balance to goodwill. The amortization of goodwill acquired in the transaction 

can significantly reduce the combined entity's net income for many years after the business 

combination, which suggests that, at least in theory, purchases might be viewed less 

favorably by investors. However, several studies using samples from the 1970's and 80's 

(Davis, 1990; Hong et al., 1978) found that the market did not react differently to firms' use 

8 Even though the Financia! Accounting Standards Board eliminated pooling of interests accounting 
and modified recording of goodwill with purchase accounting for all acquisitions completed after 
July 1, 2001, the accounting method is explained here because almost all acquisition studies use 
samples with data prior to this date. 
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of pooling-of interests accounting comparad to firms' use of purchase accounting. Further, 

Weber (2004)'s more recent study found a statistically negativa market reaction to the firms 

with pending pooling-of-interests transactions on the date the SEC adoptad SAB 96 (a 

regulation increasing the cost of pooling), suggesting shareholders perceive there to be a 

net cost when managers choose to use pooling-of-interests. These costs of pooling, 

including increased merger premiums and additional restrictions on managerial actions, 

may explain the difference between these and prior studies' findings. Thus, the evidence is 

mixed regarding the impact of accounting method on acquisition performance. 

In summary, the revisad research in the finance literatura suggests that important 

independent deal characteristics associated with superior bidder's short-term market 

performance include cash as method of payment, the target's private status, the target's 

relatively small size, and the method of accounting used for the transaction. 

Empirical Evidence on Bidder Returns from the Strategy Literature 

The field of strategic management has studied mergers and acquisitions largely as a 

method of diversification, focusing on the motives for different types of combinations 

(Trautwein, 1990; Walter et al., 1990) and the performance effects of those types (Chang et 

al., 1989; Lubatkin, 1983; Lubatkin et al., 1987; Rajan et al., 1987; Seth, 1990a; Singh et 

al., 1987). 

The relatedness of acquired firms to their acquirers (where relatedness is defined in 

terms of resource or product-market similarity) is often assumed to impact the post

acquisition performance of the acquiring firms because of early theoretical arguments and 

empirical evidence that related diversifiers on average tended to outperform unrelated 

diversifiers (Palepu, 1985; Rajan et al., 1987; Rumelt, 1974, 1982). Sorne studies do 

support a relatedness and acquisition performance link (e.g., Capon et al., 1988; Kusewitt, 

1985; Palich et al., 2000; Rumelt, 197 4, 1982). However, taken together, the empirical 

results are mixed. While Singh and Montgomery (1987) found that relatad acquisitions 

have greater returns than unrelated acquisitions, they found that the positiva returns are 

captured by target firms shareholders, making no significant difference in returns for the 

acquirers. Seth's (1990a; 1990b) findings indicate that value9 is created in both unrelated 

and related acquisitions, and there is no indication that related acquisitions create more 

value than unrelated acquisitions on average. Chang and Thomas's (1989) findings 

suggest that an acquirer's performance is more closely related to structural factors 

associated with markets and businesses than with the particular diversification strategy 

9 Value is operationalized as the aggregated acquirer and target's accumulated abnormal return. 
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chosen. In the same vein, Lubatkin's (1987) study did not find that product and market 

relatedness are necessarily better than no relatedness. Harrison et al. (1991) faund that 

industry familiarity or relatedness may eliminate or significantly diminish the need far 

acquiring firm managers to 'learn' the business of the acquired firm and thus might result in 

lower performance in an acquisition setting. Thus, despite decades of research, the lack of 

knowledge about the drivers of acquirers' performance is manifested in a recent meta

analysis on post-acquisition performance, where King et al. (2004) suggest that as-yet 

unidentified variables may explain the significant variance in acquirers' post-acquisition 

performance. 

As indicated above, the research using diversification strategy types has yielded 

mixed results. A different strategy research stream suggests that focusing on specific types 

of target resources rather than acquisition strategy type as predictors of acquirer 

performance is more consistent with the resource-based view of the firm (Arikan, 2004a; 

Black et al., 1994; Harrison et al., 1991 ).The present study takes this approach as its 

starting point to analyze the relation between target resource type and acquirer 

performance. 

lndependent Variable: Resource Type 

The resource-based view of the firm suggests possible performance implications far 

firms that acquire valuable, rare, and inimitable target resources through corporate 

takeovers (Barney, 1988, 1991 ). In arder to introduce the role that resources play in 

business acquisitions, this section summarizes the theory, findings and shortcomings both 

conceptually and empirically on the subject. 

The Resource-Based View of Corporate Acquisitions 

A large proportion of corporate acquisitions are motivated by the belief that 
the resources of the acquired company can be put to more profitable use. 
The returns from transferring existing assets into more productive 
employment can be substantial (Grant, 1991: 119). 

The resource-based view of the firm is the umbrella term academics use to describe 

the principal theoretical framework relating resources to firm performance. This perspective 

is grounded in economics and emphasizes the importance of firm resources as the main 

source of competitive advantage in a dynamic competitive environment. The ideas of sorne 

of the main exponents of the resource-based view10 that are relevant far the present study 

10 A detailed account of the evolution of the resource-based view can be found in Montgomery (1995) 
and Foss (1997). 
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and the possible performance implications of resource acquisition through corporate 

takeovers are presented in this section. 

Understanding the sources of sustainable competitive advantage is one of the main 

research areas in strategic management. The field of strategic management is by nature 

an eclectic discipline, integrating a variety of methodologies and paradigms from various 

fields. Nevertheless, the development of the resource-based view of the firm (Amit et al., 

1993; Barney, 1986; Barney, 1991; Dierickx et al., 1989; Grant, 1991; Penrose, 1959; 

Peteraf, 1993; Wernerfelt, 1984) has increased the emphasis on the interna! strengths and 

weakness of firms over the externa! opportunities and threats from the environment (Porter, 

1980) as determinants of competitive advantages. 

Edith Penrose's (1959) book, The Theory of the Growth of the Firm, is considered by 

many scholars in the strategy field to be the seminal work that provided the intellectual 

faundations far the modern resource-based view of the firm, bridging strategic management 

and organizational economics. While Penrose's primary goal was to explain the growth of 

firms, her analysis of path-dependent firm evolution anticipated many key propositions of 

the resource-based view (Lockett et al., 2004). Penrose (1959) argued that path 

dependencies in resource development, firm-specific knowledge possessed by managers, 

shared team-specific experience of managers, entrepreneurial vision of managers, and the 

firm's idiosyncratic capacity to learn and diversify all contribute to the development of 

resource isolating mechanisms, which she viewed as a key source of firms' competitive 

advantage. Penrose's work set the stage far Wernerfelt (1984) and Barney (1988) to 

analyze resource acquisition in the corporate takeover context (Kor et al., 2004). 

Wernerfelt (1984) looked at firms' competitive advantage in terms of their 

resources11 rather than their products. Far him, "mergers and acquisitions provide an 

opportunity to trade otherwise non-marketable resources and to buy or sell resources in 

bundles" (Wernerfelt, 1984: 175). He argues that the imperfections in the mergers and 

acquisitions market dueto the small numbers of buyers and targets and also the low degree 

of transparency owing to the heterogeneity of both buyers and targets create opportunities 

far firms to maximize this imperfection and thus increase the chances of buying resources 

cheaply and achieving positive abnormal returns. 

Taking issue with and perhaps explaining the reason behind mixed results in the 

strategy literature associating firms' relatedness to acquirers' performance, Barney (1988) 

suggests that the existence of bidder and target relatedness, per se, is not a source of 

abnormal returns to shareholders of bidding firms. In a perfectly competitive market, he 

11 By a resource Wernerfelt (1984) meant anything which could be though of as a strength or 
weakness of a given firm. 
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argues that the economic value created in a related corporate acquisition is taken by the 

target firms (via premium). However, he further asserts that all transactions do not occur in 

perfectly competitive markets. "lf a market for corporate control is imperfectly competitive, 

then bidding firms may be able to obtain an abnormal return for shareholders from 

implementing merger and acquisition strategies" (Barney, 1988: 73). According to Barney, 

markets can be imperfectly competitive when bidding firms enjoy private 12 and uniquely 

valuable synergetic cash flows with targets, when inimitable and uniquely valuable cash 

flows exist between the firms, or when unexpected synergetic cash flows exist between 

them (Barney, 1988). Only when one or more of these conditions are met will acquiring firm 

shareholders earn abnormal returns. Examples of inimitable target resources that might 

generate valuable unique or private cash flow when combined with acquirer resources 

include the target's culture, its unique history and its product reputation (Barney, 1986). 

Acquiring firms is one way to access resources needed to achieve competitive 

advantage. Under the assumption of efficient markets, public firms' stock prices already 

reflect the market values of their resources based on their cash flow potential in their 

current context. In an acquisition announcement, the market re-assesses a target's 

resource value because the economic value of those resources when combined with 

acquirer resources will differ. "The farther we move from the domain of existing resources 

applied in existing uses, the less presumption there is that resources are in any sense 

correctly priced, or priced at all" (Denrell et al., 2003). 

The target resources' new value in an acquisition setting depends on the degree to 

which they may create new resources and competencies or in other ways may contribute to 

the acquirer's strategy. Black and Boal (1994) suggest this new relationship could be 

compensatory (offsetting an acquirer weakness), enhancing (improving an acquirer 

strength), suppressing or destroying (replacing an acquirer resource). Any of these specific 

relationships 13 could generate new quasi-rents that have not been valued by the market 

(Robins, 1992). Another perspective on the change in target resource value is given by 

Stoughton (1988: 176), who suggests that "even though there may be no real productive 

synergies present, there are aggregate value increases - values simply reflect the 

information communicated by the act of merging" 

Differences between firms in resource accumulation give each firm a different stock 

of complementary resources that can be leveraged in performing R&D or in 

commercializing technology in a new idiosyncratic way (Dierickx et al., 1989). The externa! 

12 Prívate means that information concerning this advantage may be known only by the acquiring 
firm. 

13 Robins (1992) calls these relationships "X-assets", which come into being with the redeployment of 
resources within firms, and they are defined as the source of observed increases in productivity. 
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acquisition of complementary resources may be necessary to fully exploit the acquirer's 

existing stock of resources (Grant, 1991 ). Brynjolfsson et al. (2002) found empirical 

evidence that new intangible organizational assets complement IT capital, which suggests 

that in a corporate acquisition setting, knowledge-based resources might help realize the 

potential benefits of acquirers' or targets' property-based resources. · Acquirer firms often 

enjoy a knowledge base different than that of the target, one which can be applied to the 

products and services of the target (Zack, 1999). For example, a useful resource for 

improving the commercialization of target's products is the preexisting know-how within the 

acquirer's firm derived from the production and commercialization of related products. Such 

complementary knowledge can produce economies of scope, which arise from summarizing 

both production and organizational costs of operating the merged firm (Panzar et al., 1981 ). 

Knowledge-Based Resources and Corporate Acquisitions 

Acquisitions have been central to firms such as Siemens, ABB, General 
Electric, DuPont, Nokia, Nestlé, Singapore Telecom and many others for 
more than a century to gain new capabilities and explore new opportunities 
that they could not otherwise create (Mitchell et al., 2002). 

There are signs that the predominant acquisition motive has shifted from short-term 

exploitation of market growth opportunities, scale economies, and risk reduction towards 

the long-term exploration of target companies' capabilities, such as unique employee skills, 

organizational capabilities, superior knowledge and technologies (Chaudhuri et al., 1999; 

Gammelgaard, 2004; Harrison, 2004). Microsoft and Cisco, both of which aggressively 

substitute acquisitions for R&D, are examples of how important knowledge access has 

become as an acquisition motive (Bower, 2001 ). The importance given to a target's 

workforce knowledge was recently emphasized by Cisco Systems lnc. CEO John 

Chambers when asked about a possible acquisition: 

Fifty really sharp engineers can bring a product to market quicker than 500 
can, so if ever there is a talent acquisition that makes sense to me in the 
market, 1 don't hesitate (Harrison, 2004). 

Business acquisitions represent an alternative approach to interna! development or 

alliances for obtaining knowledge-based resources (Harrison, 2004; Kozin et al., 1994; 

Ranft et al., 2002). Managers of firms can acquire, leverage and protect technological 

competencies in order to innovate successfully and enhance the performance of their firms 

(McEvily et al., 2004). Huber (1991) refers to organizational learning through acquisition as 

"grafting." 
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Organizations frequently increase their store of knowledge by acquiring and 
grafting on new members who possess knowledge not previously available 
within the organization. Sometimes grafting-on of carriers of new knowledge 
is done on a large-scale basis, as in the case of the acquisition of a whole 
organization by another .... For acquiring complex farms of infarmation or 
knowledge, grafting is seen to be faster than [knowledge] acquisition through 
experience and more complete than [knowledge] acquisition through imitation 
(Huber, 1991: 97). 

Because the interna! creation of knowledge can be very time consuming, many firms 

can't enjoy this luxury if they want to stay ahead of competition or even to survive in sorne 

industries. This long lead time explains the attraction of strategic alliances and other farms 

of externa! ventures such as acquisitions as potentially quicker means far gaining access to 

knowledge (Zack, 1999) and breaking the rigidities of acquiring firms (Vermeulen et al., 

2001 ). Oftentimes a key success factor in dynamic industries is not whether a capability 

can be developed in-house but whether it can be developed quickly enough to keep up with 

rivals (Chaudhuri et al., 1999). 

Firms also search far target firm resources to overcome the limitations of their 

current technology base. When the current technological area where firms operate is 

reaching its limit, they must look beyond their boundaries far new technologies to exploit in 

arder to enrich and reignite the firms' invention processes. The number of elements 

available far combinations can influence innovation productivity. The set of technological 

elements available within a firm far recombination is finite. Over time, unless the elements 

available far recombination are increased in sorne fashion, the tempo of innovation must 

decline as recombinant search space is exhausted (Ahuja et al., 2004). Empirical evidence 

suggests that the dominant value-creating mechanism of horizontal acquisitions initiated by 

manufacturing firms is resource redeployment, primary through capability enhancement 

(Capron, 1999). 

Empirical Studies Relating Resources to Performance 

While resource-based theory has been embraced by the strategy field, the model 

also has been subjected to criticism due to the difficulties inherent on how it has been 

operationalized. Far example, Miller and Shamsie (1996) complain that the very concept of 

resources remains an amorphous one that rarely is operationally defined or tested far its 

implications. Godfrey and Hill (1995) classify resources as one of a number of 

"unobservables" in management research. Conner (1991) joins them in the critique of 

resource-based theory, asserting that "in the end everything in the firm becomes a resource 

and hence resources lose explanatory power." 
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Nevertheless, recent works have faund empirical support far sorne resource-based 

propositions relating fim,s' resources to competitive advantage. King and Zeithaml's (2001) 

research finds empirical support far the resource-based view proposition that inimitability of 

capabilities due to causally ambiguous characteristics are sources of competitive 

advantage. McEvily and Chakravarthy's (2002) study of technological knowledge supports 

the resource-based view's contention that imitation barriers (complexity, tacitness and 

specificity) are at least partly located in fim, resources. De Carolis's (2003) study faund 

empirical evidence of a positive relationship between organizational knowledge in the farm 

of knowledge flows and stocks and fim, performance in the biotechnology industry. 

Villalonga (2004) faund empirical evidence of a positive relationship between intangible 

resources 14 and the sustainability of competitive advantage predicted by the resource

based view of the fim,. Many recent empirical studies of the relationship between resource 

type and fim, performance have focused on specific knowledge-based resources, such as 

film production and coordinative talent (Miller et al., 1996), infarmation technology 

(Bharadwaj et al., 1999), research and development (Chan et al., 2001 ), entrepreneurial 

orientation of managers (Wiklund et al., 2003), human capital (Cam,eli et al., 2004; Hatch et 

al., 2004). 

The relationship between knowledge-based resource acquisition and fim, 

performance has been more analyzed in a joint venture then in a corporate takeover 

context, emphasizing variables affecting knowledge transfer and the effect of such transfer 

on perfom,ance (e.g. Lane et al., 2001; Lyles et al., 1996; Mowery et al., 1996; Tsang et al., 

2004; Zander et al., 1995). These studies are of surviving companies several years after 

the transaction was announced and are concerned with the knowledge transfer or 

implementation phase of the strategy. Nevertheless, they provide empirical evidence of a 

positive relationship between knowledge-based resources and performance. 

Even though not an acquisition work, Miller and Shamsie (1996) longitudinal 

research on the U.S. film industry has great significance far the development of the 

resource-based view. Their work added more precision on how to operationalize resources 

by defining resource imitability and developing a resource typology (property and 

knowledge-based) at firm level. They also complemented the interna! focus of the 

resource-based view with externa! characteristics in which different resources types vary in 

their potential rent creation based on different environmental contexts within the same 

industry. They faund empirical evidence that knowledge-based resources in the fam, of 

production and coordinative talent and budgets are positively related to financia! 

14 Villalonga use the term "intangible resources" to refer indistinctly to capabilities, core competences 
ar knowledge resources. 
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performance in the more uncertain ( changing and unpredictable) post-television 

environment of 1951-65. In contrast, they found that property-based resources in the form 

of exclusive long term contracts with stars and theaters were associated with strong 

financia! performance in the stable, predictable environment of 1936-50. 

Coff (1999) introduced a new variable, uncertainty, to the assessment of resources 

and proposed coping strategies to explain his findings that knowledge resources create 

information dilemmas far buyers due to scarce or tacit information, uncertain transferability 

due to turnover or tacitness, and uncertain synergy potential. He found that most acquirers 

reacted to these information dilemmas associated with knowledge-based resources by 

offering lower premiums, using contingent (noncash) forms of payment and seeking better 

information from the target over time. Coff's (1999) study focused on firm knowledge at the 

individual level (human capital), operationalizing knowledge intensity at the industry-level 

using formal and informal labor training statistics. 

Janes et al's (2001) study contrastad the performance implications of interna! 

technology development with its externa! acquisition. While they didn't find significant 

relationships between externa! technology acquisition and various types of performance 

measures (product, market, finance), the direction of the relationship (negativa in all cases) 

implies that externa! technology acquisition may be detrimental to performance. This multi

industry study used a survey questionnaire to obtain the data, and multi-item indices were 

developed to measure the dependent and independent variables. Though not a corporate 

takeover study, it invites further investigation of the possible causes of a negative relation 

between knowledge-based resources and acquirer performance. 

Arikan's (2004a) is the only study found in the strategy literatura that directly 

examines the market assessment of knowledge-based resources in a corporate acquisition 

context. She investigates the long-run abnormal performance effects of acquiring intangible 

versus tangible targets. lntangibility of targets is proxied by multiple measures (i.e. R&D, 

advertising, human capital stocks, and Tobin's q). Her results show that on average, 

acquirers of intangible targets earn negativa abnormal returns, whereas acquirers of 

tangible targets break even. She explains her findings by suggesting that because 

intangible assets are more likely to be nonredeployable, the post-merger value of the 

acquirer's equity is discounted by the market. Nevertheless, the nonredeployability of 

resources explanation is not directly tested. 

There are reasons to believe that the nature of the acquisition activity has changed 

from the period covered by Arikan's work. Her sample covers mergers that occurred over 

a decade ago (1988-1991 ), and the 1990's and early 2000's wave of U.S. mergers seem 
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to have more of a strategic focus seeking to expand into new markets or to take advantage 

of perceived synergies (Gaughan, 2002). Also, the emphasis on competence access 

through corporate acquisitions has shown an upward trend from 1970 to 2000 

(Gammelgaard, 2004). In their multi-decade study, Miller and Shamsie (1996) found that 

intangible or knowledge-based resources are more valuable in dynamic industry 

environments, such as the 1990's and beyond. 

Further, to operationalize knowledge-based resources using accounting measures 

of intangibles such as R&D, advertising, and intangibles-in-books have sorne mayor 

inconveniences. They are "notoriously inadequate because they disregard intangible 

resources and people-based skills -probably the most strategically important resources of 

the firm" (Grant, 1991: 119). Also, there is a potential sample selection problem in this 

study, because the decision to report R&D and advertising expenditures is endogenous to 

the firm, and a substantial amount of data is missing for both of these variables from 

commonly-used data bases and particularly from Compustat (Villalonga, 2004), and the 

validity of these measures has been questioned in today's knowledge economy (Marr et al., 

2004). Even though the use of Tobin's q (market value / replacement value of tangible 

assets) is the most common measure used to estimate the intangibility of firm's resources, it 

is considered overly broad, and the need for more fine-grained measures has been 

suggested (Villalonga, 2004 ). 

Summary of Literature Reviewed 

The above section outlined the financia! economics and strategy literature that is 

relevant to this study's dependent (acquirer short-term market performance) and 

independent (acquired target resource type) variables. 

The market performance literature from the financia! economics field suggests that 

the use of cash as method of payment, the use of the purchase accounting method for 

business combination, and the acquisition of private and relative small targets are ali 

positively related to the acquirer's market performance. The literature from the strategy 

field reports mixed findings relating diversification strategies to acquirer performance and 

suggests that shifting the focus to examining the types of target resources being acquired 

may better explain acquirers' market performance. 

The resource-based view of the firm is the theoretical framework used by many 

strategy scholars to justify corporate takeovers. Both practitioners and scholars seem to 

agree that knowledge-based resources are the main source of competitive advantage and 

that the access to knowledge is the primary motive behind today's corporate acquisitions. 
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Nevertheless, the performance implications of different resource types have received very 

little explicit attention with a few exceptions (Arikan, 2004a; Coff, 1999; Janes et al., 2001; 

Miller et al., 1996). Clearly, this is an under-explored area of empirical research. To 

motivate further exploration, a theoretical model relating resource type, uncertainty and 

perfonnance is developed in the following chapter. 
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CHAPTER 3: 

CONCEPTUAL MODEL AND RESEARCH HYPOTHESES 

CONCEPTUAL MODEL AND RESEARCH 

HYPOTHESES 

While a number of scholars (including Grant, 1996; Kogut et al., 2003; Marr et al., 

2004; Prahalad et al., 1990; Sveiby, 2001; Teece, 1998; Zack, 1999) have suggested that 

knowledge-based resources are more valuable than other resource types, Wernerfelt 

(1984) and Barney (1988) were the first to theoretically link resources to the business 

acquisition context. Recent empirical studies (Chaudhuri et al., 1999; Gammelgaard, 2004) 

suggest that gaining access to a target's knowledge resources is the predominant 

acquisition motive behind corporate takeovers. Theory and empirical evidence suggest that 

having certain knowledge-based resources is positively associated with a firm's 

performance (De Carolis, 2003; King et al., 2001; McEvily et al., 2002; Villalonga, 2004; 

Wiklund et al., 2003; 1999). However, Arikan (2004a) and Janes et al. (2001) argue that 

acquiring knowledge-based resources doesn't imply that their potential economic rents are 

automatically realized by the acquiring firm due to the difficulty in redeployment. Thus, 

despite the increasing interest in the link between resources and acquisitions, little is known 

about the performance implications of gaining knowledge-based resources through 

corporate takeovers. 

This chapter develops a conceptual model of the short term market performance of 

acquirers of different target resource types. The argument for a negative relationship 

between knowledge resource acquisition and acquirer performance is based on the premise 

that the information required to properly value knowledge resources is relatively scarce, 

thus increasing the uncertainty surrounding target valuation. This uncertainty is then 

manifested in the financia! market's short term discounting of the transaction. However, the 

relatedness of acquirer and target is proposed to moderate that relationship. 

The Link between Resource Type and Acquisition Performance 

According to Barney ( 1991 ), a resource is defined as any asset, capability, 

organizational process, firm attribute, information, knowledge, etc. controlled by a firm that 

enables the firm to conceive of and implement strategies that improve its efficiency and 

effectiveness. Following Miller and Shamsie (1996) and York and McDaniel (2003), 

resources can be classified as property or knowledge-based. A property-based resource is 

defined as any firm asset with ownership rights defendable by law. Property-based 

resources categories are typically listed on a firm's balance sheet and include assets which 
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provide access to new markets, facilitate competitiva deterrence or increase the firm's 

operations size. A knowledge-based resource is defined as an individual, team or 

organizational capability. An organizational capability is a people dependent and action 

orientad concept; it is what a firm can do as result of a team of resources working together 

(Grant, 1991). Knowledge-based resource categories are associated with functional skills, 

capabilities, processes, and experience. Many knowledge resources can be attributable to 

the unique history of a firm; they are causally ambiguous or socially complex (Barney, 

1991 ). 

Having knowledge-based resources has been faund to have a positiva impact on a 

firm's performance (McEvily et al., 2002) due to their higher degree of inimitability by 

potential competitors, which tends to isolate capabilities within the firm. However, acquirers 

of knowledge-based resources are likely to suffer significant problems valuing, transferring 

and integrating such resources, dueto their causal ambiguity, complexity and tacitness (see 

Figure 3-1 below), all of which increase uncertainty. Coff (1999) argues that it is more 

difficult far buyers to assess the value of targets in knowledge-intensive industries because 

quality is more difficult to observe or measure, the buyer cannot be certain exactly what can 

be transferred, and the prospects far synergy are difficult to assess. Assessing the quality 

of property resources depends on the existence of standardized ways to estimate their 

value. The valuation procedures far property-based resources are well documentad and 

straightforward. Such is not the case far knowledge-based resources, which are plagued 

with sources of uncertainty (Chi, 1994; Lippman et al., 1982). Aboody and Lev (2000) find 

that intangible resources such as R&D are a major contributor to infarmation asymmetry 

between acquirers and targets. They argue that because knowledge-based resources are 

"unique to the developing [target] firm" comparad with tangible resources that share 

characteristics across firms, it is difficult far outsiders, including acquiring managers, to gain 

infarmation with respect to their value, unlike property resources that are traded in 

organizad markets. From a financia! economics perspectiva, the role of uncertainty is 

central to asset pricing. Campbell, Lo, and MacKinlay (1997) suggest that "the starting 

point far every financia! model is the uncertainty facing investors, and the substance of 

every model involves the impact of uncertainty on the behavior of investors and ultimately, 

on market prices." 
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Figure 3-1: Opposite effects of knowledge-based resources on peñormance 
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The transferability of target's knowledge-based resources is a source of uncertainty 

which may affect valuation. Firms that are efficient in exploiting others' knowledge are more 

the exception than the rule (Zack, 1999: 137). The target's knowledge resources that 

motívate the transaction might not be transferable to the acquirer's operations because they 

are firm specific (De Carolis, 2003; Grant, 1996). Firm-specific knowledge-based resources 

would be harder to transmit because few parties other than the developer can benefit from 

the application of that knowledge (McEvily et al., 2002). The transfer of new target 

knowledge depends on its potential to be aggregated with existing bidder knowledge. lt is 

very difficult to transfer tacit knowledge because its development is idiosyncratic to the firm 

that has it. In contrast, property-based resources are easily transferred from one firm to 

another by just acquiring their legal ownership. Sorne theorists (Grant, 1996; Spender, 

1996) view firms as an institution for knowledge development and integration in part 

because valuable knowledge-based resources can't be readily acquired in the market 

(Barney, 1986). 

Tacitness, social complexity, and specificity can slow learning and hinder knowledge 

transfer and recombination within organizations (Galunic et al., 1998; Kogut et al., 2003; 

Szulanski, 1996; Zander et al., 1995). Buyers of knowledge-based resources expect to 

have post-event integration problems (Shrivastava, 1986; Vaara, 2003), increasing the risk 

of not fully realizing expected synergies. The ability to capture acquisition synergies is 

subject to human implementation issues, such as retention of key personnel, culture 

compatibility, etc. When a company is taken over, the acquirer can be confident that he has 

possession of the property-based resources, but he cannot be certain that he will retain the 

knowledge-based resources (e.g. executives or deep smarts15
). Human resources can 

ultimately "walk away" (Hambrick et al., 1993) having a negativa effect on post-acquisition 

15 A deep smart is a person with ample knowledge and sharp system view judgment developed 
through experience in the firm, with great insight to salve problems based more on know-how than 
on facts (Leonard, 2004) 
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performance (Cannella et al., 1993; Leshchinskii et al., 2004) or reduce their productivity 

(Ernst et al., 2000). 

Since the valuation and transferability of knowledge-based resources is more 

uncertain than that of property-based resources, it is plausible to assume that the stock 

market will react less favorably to an acquisition motivated by knowledge resources. This 

logic leads to the following hypothesis: 

H1: An acquirer's short term market performance in knowledge resource motivated 
acquisitions wi/1 be less favorable than for property resource motivated 
acquisitions. 

The Link between Uncertainty, lnformation and Resource Type 
The amount of uncertainty associated with the acquisition of knowledge-based 

resources is a main argument justifying a less favorable short-term acquirer market 

performance (Coff, 1999). Uncertainty, as used in the finance literature, can be defined as 

a condition in which the information available to the decision-maker is too imprecise to be 

summarized by a probability measure16
; the terms "vagueness" or "ambiguity" can serve as 

clase substitutes. Even though ambiguity is a subjective variable, one can identify 

objectively sorne situations likely to present high ambiguity, by noting situations where 

available information is scarce, unreliable or conflicting, or where expressed confidence in 

estimates tends to be low (Kogut et al., 2003). Similarly, the organizational theory literature 

defines uncertainty as the absence of information and suggests that increased information 

processing can reduce ambiguity, equivocality 17 or uncertainty (Daft et al., 1986). "An 

individual's perception of uncertainty in the environment is significantly associated with 

information acquisition from the environment" (Brown et al., 1985a). 

Because information about a target's knowledge-based resources and their potential 

benefits is ambiguous and generally unavailable to the public, the assessment of their value 

is a highly uncertain task; task complexity is considered a source of uncertainty and of 

information processing requirements (Tushman et al., 1978). To compensate for the 

uncertainty of assessing target's knowledge-based resources value, it is plausible to expect 

that the amount of information provided by acquiring management to justify or explain the 

16 The practica! difference between risk and uncertainty, is that in the former the distribution of the 
outcome in a group of instances is known (either through calculation a priori or from statistics of 
past experience), while in the case of uncertainty this is not true, the reason being in general that it 
is impossible to form a group of instances, because the situation dealt with is in a high degree 
unique. The terms "objective" and "subjective" probability are used to designate the risk and 
uncertainty respectively (Knight, 1921 ). 

17 "Equivocality presumes a messy, unclear field" (Daft, 1986: 554) 
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benefits of a knowledge-based acquisition will be greater than the amount of information 

provided about more certain property-based acquisitions. 

lf the dominant motivation behind an acquisition is the acquisition of property-based 

resources, the bidder's justification of the deal is expected to be short, since the value 

assessment of these resources follows standard procedures and their transferability is not 

under question. Because acquisition events are generally announced via press conference 

and press release, theoretically lengthier and more detailed communications regarding 

knowledge-based acquisitions would be expected than those regarding property-based 

acquisitions, resulting in the following hypothesis: 

H2: The amount of information communicated to the public in acquisition 
announcements will be greater in knowledge resource than in property 
resource-motivated deals. 

Relatedness as Moderator of the Resource Type and Acquisition 
Peñormance Relationship 

Moderator variables provide information regarding the conditions under which the 

effect or relationship is likely to be stronger. Research on the acquisition integration 

process suggests several factors that contribute to acquirers' ability to capture merger 

synergies. A factor that is of especial interest for this research is acquirer and target 

strategic relatedness. Historically, strong theoretical arguments have supported the direct 

association of relatedness with the value creation through acquisitions, even though the 

empirical literature is rather inconclusive on the subject. The present study departs from 

the previous ones by empirically considering the role of relatedness as a moderator of the 

target resource type and acquirer performance relationship. 

Strategy theorists (Amit et al., 1993; Dierickx et al., 1989; Hall, 1993) suggest that 

an acquirer's ability to capture synergies from strategic knowledge-based resources 

depends not only on the level of resources it accumulates 18 by buying another firms, but 

also on the interconnectedness between target and acquirer resources. They argue that 

the costs of integrating a target's resources should decline if the acquirer has knowledge 

related to the technology being acquired. "These costs are derived from the efforts of 

codifying and teaching complex knowledge to recipients; the more effort that must be 

expended, the less capable the user'' (Kogut et al., 2003). Grant and Baden-Fuller (2004) 

suggest that the benefits of an unrelated acquisition are likely to be offset by the difficulty of 

reconciling the different routines and operating rules required by different industries. In a 

18 
Dierickx et al. (1989) concept of asset accumulation is replaced by resource accumulation 
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relatad context, previous research on intra-firm knowledge transfer suggests that 

knowledge overlap between the source and recipient affects the ease with which a 

technology or best practica is assimilated by a new organizational unit (Cohen et al., 1990). 

Despite the theoretical attention devoted to resource type and relatedness in an 

acquisition context, Coffs (1999) is the only empirical study to investigate this issue, finding 

somewhat counter to theory that because related acquirers are more informed and thus 

more wary of the uncertainty associated with a target's knowledge-based resources, they 

discount their value. While the empirical literature investigating the moderating effect of 

relatedness on the target resource type and acquirer performance link is limited to one 

study, the relationship between knowledge resource type, relatedness and performance has 

been analyzed within a joint venture context in severa! recent strategy studies (e.g. Mowery 

et al., 1996; Tsang et al., 2004; Zander et al., 1995) with results more consistent with 

theoretical predictions. For example, Lane and Lubatkin (1998) found that the similarity of 

the firms in an alliance is positively related to the firm's ability to learn and to apply 

knowledge-based resources from another firm. This finding suggests that relatedness 

between the firms in an acquisition context also could reduce the value uncertainty of 

knowledge-based resources and moderate the relation between a knowledge-motivated 

acquisition and the short term market performance of the acquirer. 

Considering the previous arguments that support the idea that relatedness between 

acquiring and target firms will improve the likelihood of a positive market reaction to the 

acquisition, the following hypothesis is proposed: 

H3: The re/ationship between acquirer's short term market performance and target 
resource type wi/1 be moderated by the degree of relatedness between acquirer 
and target businesses. An acquirer's short term market performance in 
knowledge resource-motivated acquisitions is more favorable when the 
acquirer and target businesses are related. 

lntegrative Conceptual Model 

The previous arguments are represented in Figure 3-2 below, which shows the 

integrative conceptual model developed in this chapter. The types of resources to be 

acquired in a corporate takeover can be either property or knowledge-based. The 

uncertainty about target resource's value will depend on the type of resources that are 

acquired. In this context, uncertainty is defined as lack of information, so it is hypothesized 

that to reduce uncertainty, the amount of information released in a transaction involving 

knowledge-based resources will be greater than when property-based resources are 
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involved. The acquirer's short term market performance is affected by the resource type 

acquired because of the degree of uncertainty associated with its value assessment, with a 

lower performance expected when more uncertain knowledge-based resources are 

acquired. However, industry relatedness between acquirer and target firms is hypothesized 

to positively moderate the short term market performance of the acquirer when knowledge

based resources motivate the transaction. According to the financia! economics literature 

reviewed, the payment method, accounting method, and relative size have been associated 

to the acquirer's performance, so they are included as control variables. 

Figure 3-2: lntegrative conceptual model 

lnformation ,.,.------..i amount about the 
deal • (+) 
• 

~ • -----•------ ,--------~ 
: Uncertainty about : (•) 

Knowledge-based ~~--• target resources' 
1 value 1 

'-----------· 
1 Property-based 1 • (+) 

Resource type motivating lndustry 
a corporate takeover relatedness 

Acquirer's short
term market 
performance 

CONTROL VARIABLES: Payment method, accounting method and relative size 
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CHAPTER4: DATAAND RESEARCH DESIGN 

This chapter provides a discussion of the data and methods used in the target 

resource type and acquirer short-tenn market perfonnance study. The first section 

describes the sample and data sources used in the study. Section two describes in detail 

how the primary explanatory variables, target resource type and amount of information 

communicated in the announcement, are operationalized and also provides infonnation on 

the moderating variable, acquirer and target relatedness, and the dependent variable, short

tenn market perfonnance of the acquirer. Control variables identified in the literature review 

section are also described. Section three outlines the analytic methods used to test the 

model and hypotheses. 

Sample Time Frame, Data Sources, and Selection Criteria 

The sample for this study was selected from a population of acquisitions listed in 

Securities Data Corporation's (SDC) U.S. Mergers and Acquisitions database between 

1990 and 2000. The consolidation of U.S. industries initiated in the 1980's continued in the 

1990's, but while the 1980's activity was distinguished by its use of leveraged buyouts and 

hostile takeovers (Holmstrom et al., 2001 ), the 1990's and early 2000's mergers has been 

viewed as a distinctly new merger wave that is driven by strategic, synergistic factors 

(Gaughan, 2002). The beginning of the 1990's wave of mergers and acquisitions has been 

located between 1993 (Mitchell et al., 1996) and 1995 (Gartner et al., 2004). Although 

important, the merger activity of this last wave was not the result of just a few industries 

(e.g. healthcare and high-tech), but was a phenomenon felt in most industries (Gartner et 

al., 2004). In the latter half of the 1990's and early years of 2000's the U.S. acquisition 

activity reached record levels. Deal activity was five times greater than any previous 

acquisition boom in U.S. economic history. In the three busiest years, 1998 to 2000, deals 

totaled nearly $4 trillion -more than the preceding 30 years combinad (Henry, 2002). 

A noticeable characteristic of the 1990's wave of acquisition was the internet and 

related companies stocks bubble. "Bubble periods" are exceptional cases where the stock 

market fails in its role as an efficient allocator of equity capital. The internet bubble at the 

turn of the decade marked a fin de siecle, where errors in internet and related high-tech 

stocks valuation were evident (Malkiel, 2003). The bubble burst in the first quarter of the 
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year 2000. From March 11th, 2000 to October 9th, 2002 the Nasdaq Composite lost 78% 

of its value19
. Even though the effects of the stock crash was focalized in high-tech 

industries, it caused a temporal disruption of the economy as whole (Norris, 2002; 

Pearlstein, 2002a, 2002b). The time trame 1990 and 2000 was chosen because it covers 

strategic motivated transactions in the most recent acquisition wave that avoids the possible 

confounding effects of the market bubble burst on the investor community. Also the period 

is considered long enough to have a large sample with available data. 

The acquirers and targets in this study are U.S. firms publicly traded on the Amex, 

Nasdaq, or NYSE whose market return data is listed on the Center for Research in Security 

Prices (CRSP) file. To emphasize the strategic possibilities that the deal might have on the 

bidder's course of action and avoid possible noise due to the relationship between bidding 

strategies and the size of the bidder's toehold2º (Betton et al., 2000), only acquirers that did 

not have a controlling stake above 10% in the target firm before the transaction was 

announced were considered21
. The sample in this study is limited to transactions for which 

100% of the target's stock is sought. Since bidders must acquire 90 percent of the target's 

stock to use pooling of interest method, the percentage of the target's stock acquired is a 

variable that may affect both accounting method and bid premium (Bradley et al., 1988). 

Another reason for this criterion is to avoid controlling stake effects. Fowler and Schmidt's 

(1989) findings indicate that the percentage acquired explained a significant portian of the 

change in abnormal returns of acquirers in tender offer transactions. A minority stake in 

target companies reduces the probability that the acquirer will take advantage of synergies 

after the deal is completed. This criterion gives a cleaner sample and is widely used in the 

strategy and finance studies. The following transactions were not included in the sample: 

spin-offs, recapitalizations, self-tenders, exchange offers, repurchases, acquisitions of a 

minority stake, and acquisitions of remaining interest. These transactions give no relevant 

information for the present analysis. 

Transactions in which acquirers' primary SIC codes were in the public 

administration, non-classifiable or unknown establishment segments were excluded. 

Following Berger and Ofek (1999) and Sirower (1997), acquisitions where bidders are in 

financia! services segments (SIC codes between 6000 and 6999) also were removed from 

consideration. Targets that were designated as holding companies22 were excluded from 

19 Greatest market crashes. http://www.investopedia.com/features/crashes/crashes8.asp 
20 Preoffer ownership stake in the target. 
21 The use of 10% instead of 20% is arbitrarily, adopting a more conservative posture than Fowler 
~1989). Sirower (1997) uses a 5% restriction on ownership prior the acquisition. 

2 SIC code 6719 is for holding companies. 
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the sample because they are particularly difficult to categorize using SIC codes (Flanagan 

et al., 2003). 

To assure a large enough sample size far the analysis, all transactions with 

available data were included irrespective of whether the deal was consummated or not. 

Previous studies (Moeller et al., 2004; Travlos, 1987) suggest no significant differences in 

completed Vs. incomplete deals. Further, restricting the sample to completed deals may 

cause a sample selection bias restricting the externa! validity of the results. Far example, 

Huang and Walkling (1987) find that cash acquisitions are more likely to be hostile, and 

Walkling (1985) reports that hostile acquisitions are more likely to be unsuccessful. Only 

transactions with targets that were publicly traded were considered to assure data 

availability. Only transactions with all variables available are included in the sample. 

Only friendly deals are included in the sample. Previous studies (Forsyth, 2002; 

Jarrell et al., 1989; Tse et al., 2001) have found a negative relation between hostile 

takeovers and acquirer's performance. High turnover amongst the top management of the 

acquired firm is associated with hostile takeovers (Forsyth, 2002; Franks et al., 1996) which 

has a negative impact on acquirer's performance (Krishnan et al., 2002). Excluding hostile 

takeovers from the sample controls far these effects and does not reduce significantly the 

sample size since they represent only 7% of the transactions. Also, the first official press 

release of acquirers involved in a hostile takeover transaction typically does not provide 

infarmation about what target resources the acquirer is valuing most to justify the deal. In a 

random sample of hostile takeovers, it was faund that the emphasis of the press releases 

were on the financia! benefits the targets shareholders would obtain with the proposed 

transaction and not on the strategic resources that motivate the transaction. The 

infarmation released to the market in a hostile takeover or unsolicited acquisition differs 

from friendly ones and sorne uncertainty about the consummation of the deal may remain at 

the time of the initial bid. The negotiation process in hostile takeovers is not always as fast 

and smooth as planned and in these cases the information about the deal may leak to the 

market befare it is officially announced (Thompson et al., 1987). 

The identification of the specific date when the first information about the deal was 

released to the market is crucial far the reliability of the event study methodology. 

Acquisitions that began as a rumor or had two different SDC announcement dates 

(Announcement Date and Original Date Announced) were excluded. Transactions with no 

announcement date were not included. The deals where the SDC announcement date was 

more than 3 days apart from the one faund on the acquisition announcement press release 

were not included. While a deal announced on Friday might not be reported until the next 
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Monday, this difference in dates doesn't affect the event study because it is based on 

trading days, not actual calendar days. 

Transactions with confounding events were excluded of the sample because they 

compromise the event study methodology and thus the validity of the conclusions. lt is 

crucial for research using event study methodology to control for confounding events in 

arder to ensure that the stock price reaction measured reflects the market reaction only to 

the event in question (McWilliams et al., 1997). The sample was screened for possible 

confounding events using three sources: SDC database, press releases and the Wall Street 

Journal. An event is considered to corrupt or confound the analysis if it comes as a surprise 

(not expected), is not related to the focal acquisition, is considered to have a major impact 

on the acquirer financia! performance and takes place during the event window23
• 

Examples of confounding events identified were: other takeover activities, major contracts, 

majar litigation or labor unrest and major executive changes. Deals with acquisition activity 

during the prior year were also excluded. 

While the SDC U.S. Mergers and Acquisitions database contains 115,472 deals 

categorized as mergers or acquisitions during the 1990-2000 time trame of the study, this 

number of transactions was reduced to 679 after meeting all the sample selection criteria 

related to acquirers, target firms and desired characteristics described above. The mergers 

and acquisitions database is one of the products offered by Thomson Financia! Securities 

Data, a majar provider of financia! data. Table 4-1 shows the construction of the sample. 

The sample firms were identified using the SDC database, their stock market data 

was obtained from the CRSP database and their financia! data from the COMPUSTA T 

databa se. 

23 The confaunding event search was done in a larger window than the one used to measure the 
stock market reaction to account far the possible time lag far the Wall Street Journal to release the 
news. 
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Table 4-1: Sample construction 
' ,,. i .. ,; ,, . , ';i ·,.oo CRITERIA 

~,, 
ACQUISITIONS 

1. Total domestic deals listed in SDC Mergers and Acquisition Database 
115,472 

between 1990 and 2000 

2. Acquirer is a public firm 68,945 

3. Acquirers do not fati in the following industry sectors: any of the 
53,333 

financia! sectors, holding company or public administration 

4. Acquirer is from USA 47,632 

5. Deals are not cross border 46,991 

6. Only deal forms categorized as mergers or acquisitions were 
9,076 

considered (privatizations were excluded). 

7. Mergers and acquisitions with disclosed value (SDC only lists 

transactions with value above $1 million). 
6,554 

8. Targets are public firms. Private firms, subsidiaries, joint ventures, 

government entities and holding companies (primary SIC code is 2,340 

6719) were excluded 

9. Only deals categorized as friendly acquisitions by SDC were included 2,170 

1 O. Acquisitions that began as a rumor or have two different SDC 

announcement date (Announcement Date and Original Date 1,951 

Announced) were excluded 

11 . Transactions where acquirers own more than 10% control stake in 
1,915 

target befare the transaction announcement were excluded 

12. Deals without acquisition activity in the prior year and have a (-3, +3) 

days clear event window (no confounding events) 
1,245 

13. Deals with unreliable firms identification and missing values from 
854 

SDC, COMPUSTAT, and CRSP databases were excluded 

14. Acquisitions with no press coverage on the announcement date were 
748 

excluded. 

15. Acquisitions with press coverage on the announcement but no 
687 

information about what motivated the deal were excluded. 

16. Sample size excluding outliers. 679 
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lndependent or Explanatory Variables 

Acquisition Motive Type: Property Vs Knowledge 

The motives described in the acquirer's acquisition announcement typically suggest 

what target resources are being sought and why. Consistent with resource-based theory, in 

this study, acquisition motives were determined based on the type of target resources 

described in the press releases about the transactions. At least three reasons support the 

idea that acquirers' motives in acquisition announcements provide relevant information to 

the stock market about the resources to be acquired: (a) acquiring firm managers have 

insider information regarding their own resources potentialities, (b) they are in a privileged 

position to identify potential synergies available from target resources as a result of the due 

diligence process, and (c) they are motivated to convince investors that the deal is 

worthwhile24 so as not to risk a devaluation of their stock. 

Acquirers' management is assumed to be in a better position than externa! market 

agents to know the details of their own strategies and resources, especially if the resources 

are idiosyncratically embedded in their firms25
. This will be especially true with knowledge

based resources, which are tacit and not directly valued in financia! statements. Examples 

of organizational resources that might be better assessed by the acquirer's management 

include research and development (Aboody et al., 2000) and unique combinations of 

business experiences in the firm. Due to the tacitness of acquirers' knowledge-based 

resources, there is an information asymmetry between insiders and outsiders about 

potential redeployment of resources. Since the acquirer has privileged information about 

the existence of these resources, it follows that their acquisition motives might reflect 

valuable insight into possible acquisition synergies as a result of the target and the 

acquirer's idiosyncratic resources combination (Barney, 1986; Denrell et al., 2003). The 

private information about the value of potential synergies has been suggested by Eckbo et 

al. (1990) in their study of payment method in acquisitions, where the bidder's post 

acquisition value is revealed to the target by the type of offer selected. 

24 These reasons follow the propositions concerning information distribution in organizations, which 
state that the probability that organizational member or unit A will route information to member or 
unit Bis (1) positively related to A's view of the information's relevance to B, (2) positively related to 
B's power and status, (3) positively related to the rewards and negatively related to the penalties 
that A expects to result from the routing (Huber, 1991: 101 ). In this case, A refers to the acquirer 
and B to the stock market. 

25 lt is not implied that this knowledge will allow the acquirers' management to do a correct 
assessment, but their access to privileged information will allow them to identify synergies that 
might not be inferred with information available only to the public. 
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By the time the acquisition is officially announced, negotiations and confidential 

information exchange has already taken place between the parties involved in the 

transaction. During the negotiations prior to the acquisition announcement, the acquiring 

firm's management will be in a position of having preferential access to valuable information 

that could help them identify target's knowledge-based resources and potential 

complementarities with their own resources. Due to the differences in firms' quantity and 

quality of resource endowments (Dierickx et al., 1989), any firm acquisition represents an 

idiosyncratic combination of resources where the values of complex resources are typically 

contingent upan how other resources are used (Denrell et al., 2003). Common financia! 

ratios or accounting measures to estímate target knowledge-based resources (e.g. 

marketing and R&D as a percentage of sales) might not reflect the synergies detectad by 

the acquirer's management. The novelty of the possible new resources to be generated by 

an acquisition stems from the act of combination, not necessarily from the individual 

components that are combined (Ahuja et al., 2004). The acquirer's perception of the 

strategic value of a target's resources and new emergent resources that will result from the 

integration of target and acquirer operations is part of the information released to the market 

when an acquisition is announced. The motives information might not have all possible 

synergies or might have wrong ideas about the synergies, but it reflects acquiring 

management's view or what they think is relevant to be communicated to the investment 

community. 

The motives that justify these deals are considerad an important component of 

acquisition announcements, since they ultimately decide whether a merger is attempted or 

not. lt is reasonable to assume that acquiring firms' management are motivated to explain 

to investors the rationale behind the deals in these public announcements, because the 

stock market reacts to this new information; and "as many companies have discovered, it's 

hard to put the genie back in the bottle once a deal gets a bad reception" (Sirower et al., 

2003: 27). ""Executives of an acquiring firm have a strong incentive to make it appear that 

their actions are consistent with shareholder's interests" (Walter et al., 1990: 79), but 

empirical evidence suggests that the market's early reaction to acquisition announcements 

is consistent with long term acquirer performance (Sirower, 1997). 

Categorizing resources as knowledge vs. property-based. When focusing on 

characteristics that allow resources to be sources of competitive advantage, scholars have 

developed different categorical schemes that fit their research interests. Sorne of these 

resource categorizations include tangible and intangible, assets and competencias (Hall, 

1992, 1993), resources and capabilities (Amit et al., 1993; Grant, 1991 ), commodity and 
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complex resources (Denrell et al., 2003), property and knowledge-based resources (Miller 

et al., 1996), and contained and system resources (Black et al., 1994). Each author raises 

particular characteristics far their resource categories, but common ground is shared by 

most of them. Far the purpose of this study, the property-knowledge typology (Alessandri 

et al., 1999; Miller et al., 1996) is used as a starting point, and the theoretical similarities of 

other categorical schemes are considered to define the basic criteria to classify atl 

resources as property or knowledge-based. 

A property-based resource is defined by Miller and Shamsie (1996) as a firm asset 

with ownership rights defendable by law. Property-based resources categories are 

associated with the assets valued in a balance sheet as well as with other tangible assets 

which add value by allowing access to new markets, facilitating competitive deterrence or 

increasing the firm's size or scale. A knowledge-based resource is defined asan individual, 

team or organizational capability. An organizational capability is a people-dependent and 

action-oriented concept; it is what a firm can do as result of a team of resources working 

together (Grant, 1991 ). Knowledge-based resource categories are associated with 

functional skills, capabilities, processes, and people experience. Many knowledge 

resources can be attributable to the unique history of a firm; as such, they are causally 

ambiguous or sociatly complex (Barney, 1991 ). Efficiency acquisition motives are also 

considerad knowledge-based resources because they are more process than asset relatad. 

The property-knowledge resource-based typology used in this study is based on two 

fundamental characteristics that resources should have in arder to be potential sources of 

sustainable competitiva advantage: value and nonimitability. "Resources are valuable when 

they enable a firm to conceive of or implement strategies that improve its efficiency and 

effectiveness" (Barney, 1991: 106). Who decides if a target resource is valuable or not? 

Each target firm might have thousands of different resources, but the identification of 

valuable resources, from the perspective of the acquirer, centers the analysis of a few 

relevant resources that might have positiva performance effects within the acquiring firm 's 

context. In an acquisition announcement, the access to certain resources is typically 

mentioned as the acquirer's motivation to do the deal. lt can be inferred that the acquirer 

considers valuable those resources that are mentioned to justify the transaction. 

Nevertheless, the market has the last word on their value, reflecting it in the changas of the 

acquirer's stock price when the acquisition is announced. 

Resources that can be easily bought in the open market are not typically sources of 

competitiva advantage. Only resources that take advantage of strategic factor market 

imperfections are potential sources of above average economic rents (Amit et al., 1993; 
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Barney, 1986). In the case of knowledge-based resources, their tacitness, people 

dependence and firm specificity represents high imitation barriers. Such resources, which 

are sources of sustainable competitiva advantage, range from intellectual property rights of 

patents, trademarks, copyright and registered design, contracts, and trade secrets; to public 

knowledge such as scientific works; to the people dependent or subjective resources of 

know-how, networks, organizational culture, and the reputation of product and company 

(Hall, 1992). 

lt is important to distinguish property-based intangible resources from knowledge

based resources as they are considerad in this study. An intangible resource is considerad 

property-based if it refers to explicit knowledge which can be coded and protected by 

property laws. When an intangible resource is related to tacit knowledge it is considerad 

knowledge-based. Tangible and intangible resources can be property-based, but only 

intangible resources can be knowledge-based. 

Considering the theoretical contributions of a variety of resource-based scholars 

about to defining the nature of resources as sources of competitiva advantage, the main 

differences between property and knowledge-based resources and the resource motive 

categories of each resource type are presentad below: 

Property-based resources 

1. They are related to "having". Hall ( 1993: 608) uses the term "belongingness" when 

referring to this attribute. Firms can claim these resources as property; they are easily 

associated with the different types of assets a company reports on its balance sheet. 

2. They are people independent (Amit et al., 1993). Physical assets do not need people 

to exist. Sorne intangible resources are property based because they are made 

explicit and codified; they can be separated from the person who created them. 

3. They are assets defendable by law. They are related to tangible or intangible (explicit 

knowledge) resources which are legally protectable because there are trade 

restrictions and property rights such as contracts, deeds of ownership, or patents 

(Mahoney et al., 1992: 138), and ownership can be asserted unambiguously (Hall, 

1993). According to Miller and Shamsie's (1996) definition, any resource that can be 

legally protected falls into the property category; by default, those unable to be 

protected legally fall into the knowledge category. 

4. Their ownership is transferable from one firm to another. They are not available in the 

open market, but they can be sold. They have property rights. These resources are 

assets (tangible or intangible) that are clearly identifiable and whose value as a 
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competitiva advantage comes from low tradeability, scarcity, inimitability or 

complementarity with acquirer resources (Teece, 1998). 

Knowledge-based resources 

1. They are relatad to "doing", to activity, interaction or processes. Knowledge is 

essentially relatad to human experience and action (Grant, 1996) manifestad as 

individual skills and functional or organizational routines and capabilities. They can 

also be expressed as efficiency motives26 (e.g. economies of scale, restructuring, 

economies of scope and cross selling), which are considerad emergent organizational 

capabilities that enhance the productivity of the acquirer's resources; they are what 

has been called "intermediate goods" (Grant, 1991) or "idiosyncratic bilateral 

synergies" (Porter Liebeskind, 1996). 

2. They are people dependent (Amit et al., 1993; Grant, 1996). They are tacit knowledge 

that needs people to exist (Makadok, 2001; Teece et al., 1997). These resources 

reside in the heads of individuals, cannot be codified, can only be observad through 

their application, and are acquired through experience or practica (Grant, 1991; 

Teece, 1998). 

3. They are not defendable by law. The ownership of these resources is ambiguous 

because they are not specifically valued in firms' balance sheets. Tacit knowledge is 

difficult or impossible to protect because it is difficult to detect its expropriation or 

illegal imitation. 

4. They are embedded, nontransferable firm-specific resources. They can't be 

transferred because they are idiosyncratic to the firms that have them. These 

resources are nowhere far sale; firms have to build them. They can be acquired only 

as part of an entire unit. 

Table 4-2 below lists all of the categories far each resource type. The operational 

definition and examples of how each resource category is actually mentioned in acquisition 

announcements are provided in the content analysis section found later in this chapter. 

26 Makadok (2001) considers idiosyncratic bilateral synergies as a phenomenon that is conceptually 
distinct from capability. "There could be a considerable 'gray area' between what one would 
consider a capability and what one would consider an idiosyncratic bilateral synergy, so that the 
distinction between them might, in many cases, be a matter of taste and judgment" (Makadok, 
2001: 390). In this study, efficiency motives are considerad more in line with knowledge than with 
property-based resources because to have them one has to add processes over and above the 
simple combining of two firms. 
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Table 4-2: Property and knowledge-based resources27 

Property-based resources Knowledge-based resources 

• Financia! capital • Market knowledge and skills 

• Property, facilities • Management knowledge and skills 

• Data bases • Technological knowledge and skills 

• lntellectual property-brands, trademarks, • Human capital (non-management) 
copyrights, patents • Efficient processes or procedures 

• Operations size -relatad assets • IT knowledge and processes 
• Market position / Market consolidation • Relationships or networks 
• Bargaining power • Culture . Critica! mass /mínimum efficient scale 

Company reputation or image • 
• Access to new market-related assets • Restructuring efficiencies and/or 

• Contracts, agreements, licenses economies of scale 

• Distribution networks • Economies of scope and/or cross-selling 

ldentifying resource motives through content ana/ysis of acquisition announcements. 

A majar assumption of this study is that acquirers' motives are stated in their press raleases 

announcing the transaction. Since an acquisition represents a major transaction with 

significant strategic impact on the acquirer, the FTC mandates that the market be informad 

about the acquirer's activities. lt is assumed that acquiring firm managers have more inside 

information about their firm than is available to the public and that they are in a special 

position to assess the benefits of such an important transaction. The acquisition 

announcement is typically used by management to suggest what direct economic benefits 

will come from the integration of specific target resources acquired. Thus, to categorize 

acquisition motives based on the types of resources acquired, content analysis was applied 

to the press raleases announcing the acquisitions. 

Content analysis is a methodology widely used by communications researchers and, 

due to improved access to media content through electronic databases and archives, its 

usage is increasing in other social fields. Content analysis may be briefly defined as a 

systematic, replicable technique for compressing many words of text into fewer content 

categories based a on explicit rules of coding (Neuendorf, 2002). The words in a text 

express ideas that are coded according to a certain coding protocol. A coding scheme is 

developed based on a theory that discriminates the different values that the content variable 

27 The property-knowledge resource typology is a modified version of the one developed by 
Alessandri et al (1999): the grouping of sorne categories under "operations size" and "access to 
new markets", the incorporation of new categories (distribution network). The modifications are 
further explained in the operationalization of the typology. 
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under study might have. The textual meaning used in the coding scheme should be 

consistent across documents. The coding scheme defines patterns in words to represent 

concepts. Each code captures an idea of interest to the researcher. This section develops 

a content analysis process following the steps suggested by Neuendorf (2002) shown in 

Figure 4-1. 

Figure 4-1: Content analysis flowchart 

1. Theory and rationale ro--+ 2. Conceptualizations --+ 3. Operationalizations 
(measures) 

6. Training and pilot 
I+- 5. Sampling I+- 4. Coding scheme 

reliability 

' 

7. Coding ~ 8. Final reliability --+ 9. Tabulation and 
reporting 

In this study, the target resource type being acquired, identified through content 

analysis, is the key explanatory variable of the research model. Almost any statements in 

acquisition announcement press releases that reflect motivations, goals, expected benefits, 

or praise of target resources from the perspective of the acquiring company are considered 

resource-based motives. Target resources become acquirer's motives when those 

resources are accompanied with value judgments indicating why they are worth acquiring or 

how they will be used to benefit the acquirer. Only the most important resources to the 

acquirers are expected to be mentioned in their press release to justify the transaction. The 

comments of the target firm's management or of credit raters or bankers about the benefits 

of the acquisition or merger are not coded because the focus of the study is only on the 

acquiring firm's motives. 

Press releases were obtained from the LexisNexis Academic database using 

Newswire and Business Wire as sources. When the same deal information was published 

in both sources, the longest one, based on its number or words, was used. These 

communication outlets are the most commonly used by firms to announce this type of 

transaction. These articles are considered the first official announcements of the deals and 

usually contain a description of the transaction terms, the acquirer and target firms, and the 

motives that justify the acquisition. AII subsequent media coverage of the transaction 
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generally is based on these press releases. Since it was imperative to match as close as 

possible the date in which a press release was published to the event window where the 

market reaction was to be assessed, a maximum of three days difference between the date 

the press release was published and the announcement date according to the SDC 

database was accepted. This three day window was chosen because sorne press releases 

are issued on Friday and the announcement is not reported by the SDC until the next 

Monday or because sometimes acquirers first announce the transaction in a press 

conference on Friday picked up by the SDC and then issue the press release on the 

following Monday. 

A pilot screening of 200 acquisition press releases was used to develop a dictionary of 

definitions for each resource motive category. These definitions include the most common 

wording or phrases of the acquisition motives found in actual press releases. Coders were 

required to stick to the literal wording of the definitions to avoid interpretive variance. 

Motives that were too vague (e.g. to achieve synergies, to be more competitive, to achieve 

growth, etc) were not considered. 

The definitions of all resource motives and their codes28 are presented in Table 4-3 

below. 

Table 4-3: Resource-motives definitions 

The acquirer will have access to new geographic market(s), will expand its 

business presence into new industries, new business opportunities, new 

Access to new 
product markets, new customers from a different market or have customer 

market (P1 ). 
base diversification. The transaction allows the acquirer to enter new 

geographic or product market quicker than by interna! development, to enter 

market ahead of competition orto accelerate its expansion into new markets. 

The deal enhances acquirer's ability to participate in new markets. 

Property, plant, The bidder implies the importance of acquiring specific target's equipment, 

equipment (P2) real estate, or facilities. 

The acquirer seeks to consolidate its presence, strength or position in the 

Market position / market. The acquirer completes the deal to increase its share of the market, 

market becoming a leading/major/strong player/supplier/leader in the industry. The 

consolidation / acquirer firm may seek to become "No. 1" in the industry. Expressions that 

market share (P3) use words such as enhance, bolster or expand that indicate a general or mild 

improvement in acquirer's market position are not coded. 

28 The codes numbers are not continuous (P7 and K6 are missing) reflecting changes from the 
original coding scheme as a result of information obtained in the pilot. 
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Bargaining power 
The acquirer's increased size gives more leverage with suppliers; the 

transaction gives the acquirer an ability to get lower input prices due to volume 
(P4) 

buying. The acquirer gains purchasing leverage or buying power. 

The acquirer obtains legal rights to produce and distribute a target's products 

New product, 
or services. The acquirer will fulfill customer demand for a more 

comprehensiva range of products/services/solutions or will broaden its 
business, service 

portfolio of products/services to fulfill more needs of customers. The acquirer 
(P5) 

will have new ways to serve customers, will address a broader set of customer 

needs, or will complement its product offering. 

lntellectual Acquirer explicitly states its interest in having these intangible assets. The 

property -brands, acquirer values the reputation29 of target's products or brands. A proprietary 

trademarks, technology in the healthcare industry refers to patents approved by the Food 

copyrights, and Drug Administration (FDA), and when explicitly stated as such, should be 

patents (P6) coded as intellectual property. 

Contracts, 
The acquirer will obtain certain terms with clients and/or suppliers due to 

agreements, 
existing contractual relations. The acquirer plans to leverage target's licenses, 

well developed partnership programs, interconnect agreements or capitated 
licenses (P8) 

lives30
. 

Critica! mass or 

minimum efficient 
The acquisition gives the acquirer critica! mass in a producUservice or market 

scale (P9) 
to make it profitable, achieving more efficient capacity utilization. 

The acquirer praises the target's cash balances or strong balance sheet. The 
Financia! capital 

acquirer firm will access additional borrowing capacity of target and diversify 
(P10) 

its financia! or investment risk. 

Data bases (P11) 
The acquirer will have access to a database of customers or information that 

the firm can use for sorne aspect of its business 

Distribution The acquirer firm acquires target because it will expand its distribution 

network (P12) network/channels and/or distribution capabilities using the target's networks. 

Other property Resource motives that do not fall in the above resource motive categories, but 

resources motives are considerad property-based because they comply with the resource type 

(PX) criteria to classify them as such (see Appendix C). 

29 'When the reputation of a company or a product is encapsulated in a brand name or trademark, 
then it should be legally protected by registration as a trademark" (Hall, 1992: 138) 

3° Capitated lives are basically health care contracts, which often are jusi one year contracts but they 
do signify contractual arrangements, even if short-term. 
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Target people have industry experience and/or relevant knowledge of local 

Market knowledge 
market conditions, regulations, customers, or processes to serve customers. 

The acquirer will obtain target's marketing skills, processes, or experiences 
and skills (K1) 

(rather than develop them internally). Any reference to the relevance of 

target's employees in the marketing area falls in this category. 

Efficient 
The acquirer will leverage target's efficient processes or procedures to 

improve acquirer business operations in areas not identifiable as marketing 
processes or 

(K1 ), manufacturing (K7), or information technology (K8), such as supply chain 
procedures (K2) 

management or operations. 

Acquirer purchases target to diversify into new relatad businesses and capture 

Economies of benefits due to relatedness of resources. Acquirer may also seek acquisition 

scope and/or to cross-sell products or bundle target product/services to acquirer 

cross-selling (K3) product/services in a same offering to existing customers, offering a one-stop 

offer proposition for its previous customers. 

The acquirer will achieve cost savings due to reduction of duplicate or 

Restructuring redundant positions or elimination of overhead expenses. The consolidation 

efficiencies and/or of target's and acquirer's activities will generate savings and more efficiency. 

economies of The distributional, operational, organizational and financia! efficiencies or 

scale (K4) synergies fall into this category. Purchase of target gives acquirer benefits of 

larger volume, helping to distribute fixed costs. 

Management 
The acquirer will have access to target's experience, knowledge, skills, and 

abilities of managers, top managers or management team. Any reference to 
knowledge and 

the relevance of target's personnel in the management area falls in this 
skills (K5) 

category. 

The acquirer gains access to experience, capabilities, knowledge, skills, or 

Technological 
processes to engineer, design, develop or produce a product/service or to 

accelerate the pace of innovation. This category relates to the generation 
knowledge and 

process of new products/services (R&D) and the production or manufacture of 
skills (K7) 

actual products. Any reference to the relevance of target's employees in these 

functional areas falls in this category. 

The acquirer will gain access to the skills, processes, and routines relatad to 

IT knowledge and IT (information technology) used to support management andlor operation 

processes (K8) activities. Acquirer will benefit by transferring or integrating IT processes from 

target to acquirer. 
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The acquirer will gain access to talent, experience, knowledge, skills, and 

abilities of individuals, teams or workforce below the management level (K5) 

and not related with the following functional areas: marketing (K1 ), production 

(K7), information technology (K8). 

Target possesses valuable affiliations, associations or relationships with 

customers, suppliers, competitors, or other members of the value chain. 

Acquirer buys to gain access to these relationships to enhance its web of 

suppliers and network of contacts with industry participants. 

The acquirer seeks to obtain target because of target's unique or 

complementary culture (e.g. customer, service and quality focus) or company

wide way of doing things. Acquirer can potentially leverage aspects of this 

culture into its own organization. 

The acquirer mentions the target's strong firm image or reputation. This 

category only applies to large and much diversified companies (retail) or 

companies that sell generic products or non branded products (e.g. gas, 

electricity, medical attention, customized software systems), where the 

reputation/image can not be attributable to specific products, but to the target's 

"sum of doings". 

Acquirer will gain access to target's intellectual property portfolio or proprietary 

technology used or embedded in their products or a new/novel technology on 

which targets products/services are based. The target provides new ways or 

capabilities (technologies) to serve acquirer's customers. In the information 

technology industry, proprietary technology describes a technology or product 

that is owned exclusively by a single company that carefully guards knowledge 

about the technology or the product's inner workings. Sorne proprietary 

products can only function properly if at all when used with other products 

owned by the same company. 

Resource motives that do not fall in the above resource motive categories, but 

are considered knowledge-based because they comply with the resource 

motive criteria to classify them as such (see Appendix C). 

The variable being measured in the content analysis is the dominant type 

(knowledge or property) of target resources sought in the acquisition as expressed in the 

bidder's press release that announces the acquisition. Because most deals involve the 

acquisition of both types of resources, a cutoff point is defined to differentiate between 

property and knowledge motivated acquisitions. In this study an acquisition will be 

classified as knowledge-based if at least 50% of the motives identified in the press release 
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fati within the knowledge categories of this resource motive type. In a premium analysis of 

knowledge vs. property-motivated acquisitions, York and McDaniel (2003) argue that the 

increased risk and uncertainty associated with knowledge-based resources warrant 

classifying ali transactions that include a majority of knowledge motives as knowledge. The 

market reaction sensitivity to a more stringent coding scheme is tested in Appendix H. 

More detailed documentation of the content analysis procedures are available from the 

author to ensure that others can replicate the study if desired. The coding protocol is 

presented in Appendix F. 

Coders were required to complete a training process prior to beginning their task. 

The coders selected to do the content analysis were screened carefully. Ali coding 

candidates were required to have English as the native language or to exhibit a high 

command of the language (i.e. 600 points in TOEFL). Their English proficiency was further 

assessed in an interview. Candidates also were required to be familiar with the language 

and terms usually found in business publications. Thus, only undergraduate business 

students were considered. Coder training covered the codes definitions, the resource

based motive type criteria (Appendix C), the coding protocol (Appendix F), and a practice 

coding exercise. The coders were not informed of the purpose of the study to reduce any 

bias that could compromise the validity of the measurement process. The English 

proficiency level and the understanding of the concepts used in the coding scheme by the 

coders were tested with a quiz using the examples shown in Appendix D. The same test 

was used as a tool to discuss and clarify the coding criteria. A random sub-sample of 65 

press releases was selected to do a pilot coding during the first part of the training period 

and to assess the reliability and overall viability of the coding scheme. Ali disagreements 

during this process were addressed, leading to adjustments to the definitions and wording. 

A second sub-sample of 72 press releases was used to test the revised coding scheme, 

which improved intercoder reliability significantly. The total training period was achieved 

during 5 days, working 8 hrs per day. 

Once they finished their training, coders independently classified all the relevant 

press releases from 1990-2000; each press release was coded by three coders. The 

independent codes were used to asses the reliability of the coding process, but the final 

codes assigned to each press release were reviewed for disagreement. The main cause of 

differences was human oversight. Once these were corrected, nearly all other differences 

between category codes were within the same resource motive type (property or 

knowledge-based) which did not affect the final resource type classification. The coding 

took 80 hours, with the coders working on average 8 hrs per day overa 1 O day period. 
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Following Neuendorfs (2002) recommendation, a reliability test was performed on 

the classification assigned to the primary resource motive type of the acquisition 

announcement press raleases (property or knowledge) and not on the coding of the 

individual resource types that are found within each knowledge resource motive type. Many 

intercoder reliability coefficients are available for reporting the level of agreement or 

correspondence between coders' assessments. Three of the most popular coefficients 

used in social sciences for nominal or categorical variables are percent agreement, Cohen's 

kappa and Scott's Pi (Janes et al., 1983). The percent agreement is a simple ratio, 

representing number of agreements divided by total number of measures. The formula 

used to calculate this coefficient is PA = Al where PA 0 stands for "proportion agreement 
0 ln 

' 
observad", A is the number of agreements between two coders, and n is the number of 

units the two coders coded. This statistic ranges from O.O (no agreement) to 1.0 (perfect 

agreement). Because of its simplicity, simple agreement is the most popular coefficient. 

Nevertheless, there is a consensus in the methodological literatura that this measure can 

be misleading and should be avoided because it fails to account for chance agreement. As 

a base-line reference, however, the percent agreement is calculated and reportad in this 

study. The Scott's Pi and Cohen's kappa coefficients measure intercoder agreement, 

controlling for the impact of chance agreement between coders. These coefficients are 

derivad from the following conceptual formula Coefficient = PAº -PAE where PA 0 stands 
1-PAE 

for "proportion agreement, observad", and PAE stands for "proportion agreement, expected 

by chance." The percent agreement and the Scott's Pi coefficients were calculated using 

the PRAM program31 and the Cohen's kappa with SPSS software. The final reliability 

assessment was done on the entire sample of press raleases (except for the 100 used for 

training purposes) to fairly represent the coders' performance throughout the study. 

Table 4-4 below shows the intercoder reliability statistics, reporting all statistics 

pairwise for all three coders and the average of the two-coder statistics across all pairs. 

The standards on determining what constitutes an acceptable level of reliability is open to 

debate, as common standards are not in place. Neuendorf (2002) reviews previous works 

on reliability and concludes that reliability coefficients of 0.90 or greater would be 

acceptable to all, 0.80 or greater would be acceptable in most situations, and below that, 

there exists great disagreement. In general, the beyond-chance statistics, such the Scott's 

Pi and the Cohen's kappa, are afforded a more liberal criterion. The following criteria have 

31 The PRAM (Program for Reliability Assessment with Multiple Coders) software is available at no 
cost from Skymeg Software (http://www.geocities.com/skymegsoftware/pram.html). 
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been proposed for Cohen's kappa: =.75+ indicating excellent agreement beyond chance; 

0.40 to 0.75, fair to good agreement beyond chance; and below 0.40, poor agreement 

beyond chance (Banerjee et al., 1999). 

Table 4-4: lntercoder agreement test statistics 

Coder Pair Percent Agreement Scott's Pi Cohen's Kappa 

1,2 0.851 0.787 0.788 

1,3 0.836 0.767 0.768 

2,3 0.834 0.762 0.763 

Average 0.840 0.772 0.773 

Through this coding process, a total of 748 press releases were analyzed32
. 52% of 

them had a dominant property-based resource motive, 40% a dominant knowledge-based 

resource motive, and 8% yielded no motives (see Graph 4-1 ). Excluding the acquisitions 

coded as "No motive" (61 ), the sample was composed of 43% (296) property-based and 

57% (391) knowledge-based acquisitions. 

Graph 4-1: Pie chart of dominant resource-based motives in acquisitions 

8% 

1 • Property rzl Knowledge D No Motive 1 

The property-based motive most frequently encountered in acquisition 

announcements are: intellectual property /products (38%), operations size related motives 

(25%) and the acquisition of specific assets (21 %). On the knowledge-based side, the most 

cited resource motives were acquisition of technological knowledge (35%), achievement of 

restructuring benefits / economies of scale (16%) and access to human capital (14%). The 

32 The sample size was reduced from 748 to 687 because 61 transactions with no information about 
what motivated the deal in the acquirer's press release announcing the deal were excluded. The 
final sample size is 679 after taking out 8 outliers (see Appendix G). 
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percent incidence of the main categories resource motive categories in the press releases 

acquisition announcement contents are shown in Table 4-5 below. 

Table 4-5: Proportion of acquisitions that mention each category of resource motive 

Property-based % Knowledge-based % 

Access to new market (P1 ). 16 Market knowledge and skills (K1 ). 11 

Property, plant, equipment (P2). 21 
Efficient processes or procedures 

4 
(K2). 

Operations size (P3, P4, P9). 25 
Economies of scope / cross selling 

5 
(K3), 

Products /lntellectual property (P5, P6) 38 
Restructuring benefits / economies of 

16 
scale (K4) 

Contracts, agreements, licenses (P8). 3 
Management knowledge and skills 

14 (K5). 

Financia! capital (P10). 5 
Technological knowledge and skills 

35 
(K7, K13). 

Distribution network (P12). 10 
Human capital (non-management) 

14 (K9). 

Relationships or networks (K10). 6 

Culture (K11 ). 5 

Company reputation or image (K12) 7 

Note: P11, PX, K8 and KX were present in less than 1 % of the press releases. 

Amount of Publicly Communicated lnformation 

In a review of psychological and organizational research describing uncertainty, 

Gifford et al. (1979) assign the general concept of information load to uncertainty measures 

that involve overall evaluations of the amount of data, cues, or stimuli available to the 

decision maker and the timeliness with which it is received. Following this category, in this 

study uncertainty is associated to the amount of publicly communicated information about 

an acquisition, which is operationalized as the word count of the acquirer press release 

announcing the transaction. This number is a data included at the beginning of each press 

release. Even though the content of the press releases might differ between companies, it 

is considered an objective measure because it does not depend on the coder. The amount 

of information given in press raleases is assumed to reflect the uncertainty involved in 

valuing target resources. 

Dependent Variable: Acquirer's Short-Term Market Performance 
Many measures of acquiring firm performance have been used by financia! 

economics and strategy researchers , but the market-based returns measure is the 
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dominant one (see Agrawal et al., 1992; Bradley et al., 1988; Capron et al., 2002; 

Chatterjee, 1992; Hayward, 2002; Jarrell et al., 1989; Lubatkin, 1983; Singh et al., 1987; 

Yook, 2003). In this research, standard event study methodology using stock market 

returns is used to assess the acquiring firm performance Because the study focuses on the 

market assessment of resource acquisition, the acquirers' stock price changes are 

appropriate; they reflect revisions of expectations of future performance and, more 

importantly, the effects on acquiring firms' shareholder value. 

The acquisition announcement is assumed to be a relevant event for the bidder firm 

that releases new information to the market. An effect on the acquirer's stock price is 

expected because such transactions are generally major events with significant economic 

impact on the firm. The timing of the release of information about the transaction is part of 

the negotiation strategy of the firms involved and is regulated by the Securities Exchange 

Commission to avoid the use of privileged information in the stock market. Generally, the 

information about a friendly acquisition is kept confidential until the negotiations are well 

underway and then is released to the market through an official press wire where the firms 

involved in the deal announce the transaction, describe "how'' the deal will be carried out, 

and explain "why" it is a good deal for their business and stockholders. The market 

reevaluates the acquirer's share price to reflect their perception of how the transaction 

affects the value of the firm. 

Calculating short-term market peñormance 

Since Fama, Fisher, Jensen and Roll (1969) introduced the event study 

methodology, it has become the standard method in strategy and financia! economics 

research of measuring security price reaction to sorne business event. In practice, event 

studies have been used for two major reasons: 1) to test for the existence of an information 

effect, in which the null hypothesis that the market efficiently incorporates information; and 

2) under the maintained hypothesis of market efficiency, at least with respect to publicly 

available information, to examine the impact of sorne event (e.g. the announcement of an 

acquisition) on the wealth of the firm's security holders. lf an event has an information 

effect, there should be a nonzero stock-price reaction on the event date (Fama et al., 1969). 

Thus, inference is based on the statistical significance of abnormal returns, termed "the 

announcement effect," during an event window. 

Normal or predicted returns for a security are those returns expected to be observed 

if no event occurs. These normal returns are estimated over a time period, called the 

estimation window, prior the event window. The estimation period should be other than the 

days immediately surrounding the event date because the information about the deal 
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negotiation process normally stars to leak to the market sorne days before the official 

announcement date and the effects of the new information may continue to show up in the 

share price for several days after. The event window to evaluate the impact of an 

acquisition announcement should be as short as possible but more than one day, "including 

at least the day of the announcement and the day after the announcement" (MacKinlay, 

1997: 15; McWilliams et al., 1997: 636). Large event windows present various problems. 

The larger the event window, the more difficult it is to control for confounding events and the 

ability of the event study methodology to detect non-zero abnormal returns is severely 

compromised (Brown eta/., 1980, 1985b). 

In this study, day O is defined as the acquisition announcement date. Even though 

the market might show sorne reaction before the announcement date because of possible 

information leakage, it is considered that the days after the announcement day are more 

suitable to capture any abnormal return resulting from the transaction announcement. The 

press release, where the dominant resource motivation for the transaction is stated by the 

acquirer, is assumed a more reliable source of information than the rumors of the deal 

before it is officially announced. The SDC announcement date was corroborated with the 

first press release that announces the deal. For the reasons stated above, this study 

evaluates the market reaction using a 2 day event window represented as (O, +1 ). 

Nevertheless, the appropriateness of this event window is examined in Appendix l. 

Schewert's (1996) findings suggest that the market starts to react to an acquisition 

42 trading days (roughly 2 months) before the official announcement date. For this reason, 

the period or window used to estimate the market model does not include the 45 days prior 

the announcement date. Studies with daily data tend to use about one year of observations 

for the estimation period (Binder, 1998). In this study, the market model is estimated by 

ordinary least squares, using data from a 255 trading-day estimation period ending 46 

trading days before the event date. During the estimation period the determinants of the 

normal return are not expected to change due to the event under study (acquisition 

announcements). The time line for this study, which employs a period prior the event for 

parameter estimation, is represented in Figure 4-2. 
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Figure 4-2: Time line for the event study to estimate acquirer's abnormal returns 

Event window 
(0,+1) 

-----. .-----
1~-------~-k Evenl 

Estimation window 
(-300,-46)~255 days 

(-45,0) 
45 days 

date 

Three classes of techniques may be used to estimate normal or expected common 

stock returns: 1) market models; 2) mean-adjusted models; and 3) market-adjusted models. 

There may be several variations within each class but the market model is the standard. 

The advantages of the market model method over the others are that it controls far the risk 

(market factor beta) of the security and removes the effects of economy wide factors from 

the security's return, leaving only the portian of the return attributable to the event specific 

infarmation. The variance of the abnormal return is reduced by removing the portian of the 

return that is relatad to variation in the market's return. This in turn leads to increased 

ability to detect event effects. The market model requires two time series of return data far 

each security-event: an estimation period time series far estimating the benchmark 

parameters, and an event period far computing prediction errors based upan the estimated 

parameters which are assumed constant during both periods. The benchmark parameters 

in the market model specify a linear ex-ante relation between the return on the securities of 

firm i and the return on a market index (such as the equally-weighted CRSP index or the 

S&P 500 index). This study uses as the market index the equally-weighted CRSP index, 

which is the most commonly used in mergers an acquisition event studies. The equally

weighted index is more likely to detect abnormal security returns due to its greater degree 

of correlation with the security returns; the greater the precision of the estimated 

parameters, the more easily detectable are the abnormal returns (Peterson, 1989). The 

prediction errors represent abnormal returns. The estimation period and the event period 

(window) do not overlap to avoid biasing the parameter estimates in the direction of the 

event effect. 

p.49 



DA TA AND RESEARCH DESIGN 

Far any security i the ordinary least squares (OLS) returns market model is 

where 

R¡¡ =a;+p;Rm1 +E;1 fort=I,2,3, ... ,T 

E(E;,)=O var(.s-J= a;;, 

Ru = expected or predicted return on security i in day t, 

Rm1= the rate of return of a market index on day t, 

a;= the intercept term, 

p; = slope coefficient, representing the systematic risk of stock i or the sensitivity 

of Rit to the market index. 

E;,= a random variable that, by construction, must have an expected value of 

zero, and is assumed to be uncorrelated with Rm1, uncorrelated with Rki for k 

# i, not autocorrelated with Rmi, and homoscedastic. lt is used as estimator 

of abnormal returns far security i during the event window. 

T= number of days in the estimation period 

The abnormal return (also referred to as the excess stock return or prediction error) far an 

individual security far a given day is the difference between the observed return far that day 

and the expected or predicted return far that day: 

AR;1 = R;1 - (a;+ p; RmJ 

where 

AR;1 = abnormal security return far security i in day t in the event window, 

Rit = return on security i in day t in the event window, 

a; and p¡ are the ordinary least squares parameter estimates 

Under the null hypothesis, H0, that the event has no impact on the behavior of returns 

(mean or variance) the distributional properties of the abnormal returns is used to draw 

inferences over any period within the event window. Under H0 the distribution of the sample 

abnormal return of a given observation in the event window is AR;1 - N(O,a2(ARit)), when 

the estimation period becomes large o2(ARu) - o- 2 from the ordinary least squares (OLS) 
cil 

returns market estimated with the estimation period observations. 

Given the daily stock returns that were generated by the market model, the 

dependent-variable measure (acquirer's short-term market performance) far each of the 

time periods used as event windows is calculated with the following formula: 

T2 

CAR¡ (TI, T2) = ¿ AR¡¡ 
t=TI 
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where CAR; (TI, nJ is the cumulative abnormal return for security i in the event window 

(TI, nJ, and ARit is the abnormal return for security i in period t in the event window. lt is 

generally suggested (MacKinlay, 1997; McWilliams et al., 1997; McWilliams et al., 2000) 

that researchers test the robustness of the daily average abnormal returns (AAR) and the 

cumulative average abnormal returns (CAAR) by assessing their significance with 

parametric and nonparametric test statistics. The null hypothesis is that the AAR in event 

day t or the CAAR during the event window (T1, 72) is equal to zero. The average 

abnormal return AAR; is the sample mean: 

where 

N 

LAR¡/ 
AAR = ...:...i=...:...1 __ 

r N 

ARu = abnormal return of the security i in day t 

t = defined in trading days relative to the event date (e.g. t = +1 means 1 trading 

day after the announcement date) 

N = sam ple size 

Over an interval of two or more trading days beginning with day T1, and ending with 72 the 

cumulative average abnormal return is 

1 N 

CAARTl,T2 =-LCAR;(Tl,T2) 
N i=l 

Under the null hypothesis, abnormal returns AR;1 have mean zero and variance a~R,, . 

The variance of the residuals (AR;1 ) is, 

T 

LAR¡~ 
s2 =-k=_, __ 

AR; T-2 ( T = number of days in the estimation period) 

To reflect the increase in variance due to prediction outside the estimation period, C;1 is 

incorporated (for security i in day t of the event window) to estimate the standardized 

abnormal return (or standardized prediction error): 

S R AR;r (O 
'A ir = . ¡;:;- :::; N ,1) 

sAR,'\/cir 

e =l !_ (Rm, -Rm)2 
it + + T 

T '°'( - )2 ¿ Rm, -Rm 
t=l 
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where 

SARu = standardized abnormal return or standardized prediction error. 

AR.u = abnormal return of security i in day t, 

S AR, = standard deviation of abnormal returns 

Rm1 = the rate of return of a market index on day t, 

Rm = mean market return over the estimation period 

Under the null hypothesis, each SARit follows a Student's t distribution with T-2 degrees of 

freedom. Summing the SAR;1 across the sample, we obtain 

N 

TSAR1 = ¿SAR;, 
i=I 

The expected value of TSAR1 is zero. The variance of TSAR1 is 

N T-2 

º/ = Ir-4 
1=) 

(N = number of observations in the sample) 

The test statistic for the null hypothesis that the cumulative average abnormal return in an 

event window (CAART1,T2) is equal to zero is 

where 

z =-1-~zi 
Tl,T2 ffe ti' Tl,T2 

and 
. T-2 

Q~I T2 = (T2-Tl + 1)--, T-4 

Under cross-sectional independence Zn,T2 follows the normal distribution under the null 

hypothesis 

The test statistic presentad above is parametric in nature, in that specific 

assumptions are made about the normal distribution of returns; however, the event study 

has been shown to be a very robust method to detect abnormal returns under conditions of 

nonnormality of individual-security daily-return residuals (Brown et al., 1985b; Dyckman et 

a/., 1984). 

Moderating Variable: Acquirer and Target Relatedness 
Relatedness (REL) of the acquisition is measured using SIC (Standard Industrial 

Classification) similarity. Specifically, the relatedness of the acquirer's and target's primary 

lines of business was operationalized as a binary variable (O for unrelated; 1 for related) at 
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the two-digit SIC level, where the firm's primary 2-digit SIC classification was taken from the 

SDC data base. This approach has been taken in past cross-sectional work (Kusewitt, 

1985; Moeller et al., 2004; York et al., 2003). 

Control Variables 
To assure that the effects of the independent variables that are being studied are in 

fact attributable to those variables, variables of demonstrated importance in explaining 

acquisition performance in prior financia! economics and strategy studies such as payment 

method, accounting method or size, as well as variables that might confaund study results, 

such as deal consummation, year, and industry, are included as controls. 

Payment Method. Following Coff (1999), the variable method of payment (PCT_CASH) is 

operationalized as the portian of the offer that is paid in cash as reported by the SDC 

data base. 

Accounting Method. The accounting method (POOL) used far the combination of the 

firms involved in the deal is operationalized as a dummy variable (1 far pooling of interests 

and O far the purchase ). This infarmation was also obtained from the SDC data base. 

Size and relative size. Moeller, Schlingemann, & Stulzc (2004) provide evidence that 

managers of large firms pay more far acquisitions and that the size effect holds when using 

either book value of acquirer's assets or market value of the acquirer's equity. To capture 

the size effect reported by Moeller et al. (2004), a dummy variable (SIZE) that equals one is 

used if the firm is small and zero if it is big. Small (large) acquirers have a market 

capitalization equal or less (greater) than the market capitalization of the 25th (75th
) 

percentile of the sample firms. Following Moeller et al (2004) and Sirower (1997), relative 

size of the deal is the transaction value divided by the equity market capitalization of the 

acquirer at the end of the fiscal year prior to the acquisition announcement. The market 

capitalization data was obtained from the COMPUSTAT database and the SDC database 

provided the transaction value. 

Year. The variable YEAR is included to control far time trends present over the period of 

the study. The variable "Year'' is defined as the acquisition year minus 1989. 

Consummated Deals. To control far possible bias caused by different infarmation 

released to the market between deals consummated and not consummated, a dummy 

variable (CONS) is include (1 far consummated and O far not consummated). 

lndustry. An industry typology taken from the SDC database based on the SIC division 

structure at 3 digit level is used to explore a possible moderating industry effect. 
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Model Analysis 
lndependent sample t-tests are first used to determine any differences in acquirers' 

short-term market performance (CAR) for property and knowledge-motivated acquisitions. 

Then, the relation is tested in a multiple regression model including controls. To test the 

moderating effect of relatedness over the relationship between resource type and acquirers 

performance, a two-way ANOVA 2x2 factorial design is done following Jaccard and 

Becker's (1997) guidelines and is further tested controlling for other variables in a multiple 

regression model. 
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CHAPTER 5: EMPIRICAL RESUL TS 

The empirical results chapter is divided in three parts. The first section presents the 

descriptive statistics of the sample and correlation matrix of the variables. The second 

section examines the results of testing hypotheses: the relationship between acquirer short

term market performance and acquisition resource motive (H1 ); the relationship between 

the amount of public information communicated via press release and acquisition resource 

motive (H2); and the moderating effect of market relatedness on the relationship between 

acquisition resource type and acquirer short-term market performance (H3). The difference 

in abnormal returns depending on the resource that motivated the transactions is first tested 

in a bi-variate (t-test) setting and then in a cross-sectional multivariate regression model. 

The information hypothesis is tested using a t-test for equality of means between property 

and knowledge resource categories. The moderating effect of relatedness is tested using a 

two-way ANOVA 2x2 factorial design and controlling for other variables in a multiple 

regression model. Acquirer's size and industry moderating role in the resource-type and 

performance relation are also explorad. The final section summarizes the empirical 

findings. 

Firm and Deal Descriptive Statistics and Correlation Matrix 
Table 5-1 shows deal and acquiring firm characteristics of the sample. lt reports the 

information for the whole sample (679) as well as for the categories of property (291) and 

knowledge-motivated acquisitions (388). The mean CAR (O, +1) value for knowledge 

motivated transactions is almost 3 times lower than for property transactions; both values 

were negativa. Cash, as the medium of payment, is significantly more used in property 

acquisitions than in knowledge enes. The average relativa deal size is not significantly 

different between the two acquisition motive types. 66% of all transactions involve relatad 

firms, with no significant differences noted between property and knowledge-motivated 

acquisitions. The proportion of acquisitions that use the pooling of interest as accounting 

method is significantly larger in knowledge ( 41 % ) than in property (29%) motivated 

acquisitions. 
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Table 5-1: Summary statistics sorted by acquisition type 

ALL PROPERTY KNOWLEDGE 

Number 679 291 388 

CAR (0,+1) -0.018 -0.009 -0.025* 

Cash in payment (%) 28.53 32.95 25.22* 

Relative deal size 0.58 0.57 0.59 

Related deals 0.66 0.67 0.64 

Accounting method (pooling) 0.35 0.29 0.41 ** 

Consummated deals 0.86 0.84 0.88 

Note: The sample includes 679 US domestic acquisitions that took place between 1990 and 2000 
listed on SDC where the publicly traded acquiring firm gains control of a public target whose 
transaction value is at least $1 million. The acquisitions are categorized as property or knowledge
based depending on the dominant motivation behind the deal as expressed by the bidder's 
management in the acquisition announcement press release. CAR (0,+1) stands for the average 
cumulative abnormal return of the event window, which is how the acquirer's short-term performance 
is operationalized. lt is calculated adding the bidder's abnormal returns of the acquisition 
announcement day and the following day. The abnormal return for a given day is the difference 
between the observed stock return for that day and the expected or predicted stock return for that 
day. The Cash in payment (%) represents the average percentage of the transaction value paid in 
cash. Relative deal size is the average transaction's value divided by the equity market 
capitalization of the acquirers at the end of the fiscal year prior to the acquisition announcement. 
Related deals refer to the fraction of takeovers where the bidder and the target firms have the same 
primary line of business considering two-digit SIC codes. Accounting method represents the 
fraction of deals that use the pooling of interest as accounting treatment. Consummated deals 
represent the fraction of deals that were complete. Respectively, * and **, denote difference with 
statistical significan ce between property and knowledge-based acquisitions at the 5% and 1 % levels, 
using a 2-tail t-test. 

In the eleven years covered by the sample, almost 50% of the deals were done in 

the last 3 years ( 1998-2000) and the distribution of acquisitions by year varies depending 

on the main motivation of the acquisitions (Table 5-2). Property-motivated deals are more 

concentrated (30%) in the years 1990-1995 than knowledge deals (24%). Knowledge 

motivated acquisitions are more concentrated (76%) than property motivated acquisitions 

(70%) in the period 1996-2000. 
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Table 5-2: Sample distribution by announcement year and acquisition type 

YEAR AII Property Knowledge 

1990 3.53% 3.09 % 3.86% 

1991 2.50 % 3.43 % 1.80 % 

1992 2.20 % 2.40 % 2.06% 

1993 3.24% 3.43% 3.09% 

1994 6.33% 7.21 % 5.67% 

1995 8.83% 10.30 % 7.73 % 

1996 10.16 % 9.96 % 10.30 % 

1997 14.43 % 14.43 % 14.43 % 

1998 16.78 % 14.08 % 18.81 % 

1999 18.99 % 18.90 % 19.07 % 

2000 12.96 % 12.71 % 13.14 % 

Note: The sample includes 679 US domestic acquisitions that took place between 1990 and 2000 
listed on SDC where the publicly traded acquiring firm gains control of a public target whose 
transaction value is at least $1 million. The acquisitions are categorized as property or knowledge
based depending on the dominant motivation behind the deal as expressed by the bidder's 
management in the acquisition announcement press release. Each cell of the table contains the 
percentage of the transactions (all, knowledge or property-motivated) included in the sample that 
took place in a specific year. 

The distribution of acquisitions by industry classification (see Tables 5-3 and 5-4) 

shows that the industries with more active acquisition activity during the 1990s were 

healthcare and high technology. The majority of the acquisitions in the sample are 

knowledge-motivated in all industries but materials and retail; also the highest proportion of 

knowledge-motivated deals is found in the high technology industry (Table 5-4). 

The Pearson correlation matrix is presented in Table 5-5 below. The correlation 

between the dependent variable (CAR_ 1) and the explicativa variable (MOTIVE) is highly 

significant (p<0.01 ). AII control variables except YEAR, REL (Relatedness) and SIZE_C 

(acquirer's size) have a significant correlation coefficient with the dependent variable. The 

highest correlation (r=-0.51) is between the variables CASH (Percent paid in cash) and 

POOL (Accounting method). 
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Table 5-3: Percent distribution of acquisitions during 1990-2000 by general industry 
group of acquirers 

lndustrv Classification ALL Property Knowledge 

ManufacturinQ 53.53 % 56.01 % 51.55 % 

Services 31.47 % 27.49 % 34.54 % 

Trade 9.12 % 10.65 % 7.99% 

Natural Resources 5.88 % 5.84% 5.93 % 

Note: This industry classification of the acquirer firm primary line of business is done by SDC. 
Manufacturing includes the following SIC Divisions: construction, manufacturing (except printing 
and publishing SIC 27, petroleum refining SIC 29), and prepackaged software (SIC 7372). Services 
includes the following SIC Divisions: printing and publishing (SIC 27), transportation, 
communications, electric, gas and sanitary services, services (except prepackaged software SIC 
7372). Trade includes the following SIC Divisions: wholesale trade and retail trade. Natural 
Resources include the following SIC Divisions: agricultura, forestry and fishing, mining, petroleum 
refining and related industries (SIC 29). 

Table 5-4: Percent distribution of acquisitions during 1990-2000 by lndustry Macro 
Code of acquirers and by acquisition type 

lndustry Classification ALL Property Knowledge 

High technology 23.71 % 34.78% 65.22% 

Healthcare 15.46 % 41.90% 58.10% 

Enerov and power 14.13 % 37.50% 62.50% 

lndustrials 12.96 % 45.45% 54.55% 

Materia Is 6.92 % 59.57% 40.43% 

Consumar products and services 6.62 % 44.44% 55.56% 

Telecommunications 6.48 % 45.45% 54.55% 

Retail 5.89 % 60.00% 40.00% 

Consumar staples 3.97 % 48.15% 51.85% 

Media 3.82 % 38.46% 61.54% 

Note: This industry classification of the acquirer firm primary line of business is done by SDC based 
on the SIC division structure. The sample of the study includes the following SIC codes of the 
acquirer's primary line of business for each industry classification: High technology (3559, 3571, 
3572,3575, 3577, 3625, 3651, 3672, 3674, 3678, 3679, 3822, 3825, 3861, 5045, 5063, 5065, 7371, 
7372, 7373, 7374, 7375, 7379), Healthcare(2834,2835,2836, 3821, 3826, 3841, 3842, 3843, 3844, 
3845,3851, 5047, 5048,8011, 8042, 8051,8059,8062, 8071, 8082, 8092, 8093,8099), Energyand 
power (1311, 1381, 1623, 2911, 3533, 3612, 3613, 3629, 3691, 4911, 4922, 4923, 4924, 4931, 
4932, 4941, 4953, 4959, 5171), lndustrials (1521, 1522, 1531, 1711, 1731, 1761, 3011, 3052, 3444, 
3446, 3492, 3523, 3531, 3532, 3545, 3556, 3559, 3561, 3564, 3565, 3569, 3585, 3589, 3612, 3634, 
3643, 3711, 3714, 3721, 3724, 3731, 3743, 3751, 3761, 3812, 3823, 3824, 3829, 4011, 4119, 4212, 
4213, 4214, 4226, 4424, 4481, 4512, 4731, 5012, 8711), Materials (1021, 1041, 1422, 2421, 2611, 
2631, 2657, 2672, 2679, 2821, 2851, 2865, 2869, 2874, 2879, 2899, 2952, 3083, 3089, 3229, 3241, 
3251, 3291, 3312, 3321, 3324, 3353, 3357, 3411, 3497, 3861, 5198, 5943), Consumer products 
and services (2514, 2844, 3423, 3578, 3911, 3942, 3944, 3949, 4513, 5122, 7011, 7213, 7231, 
7261, 7291, 7323, 7336, 7349, 7352, 7353, 7363, 7389, 7514, 8221, 8299, 8731, 8741, 8742), 
Telecommunications (3661, 3663, 3669, 4812, 4813, 4899), Retail (5311, 5331, 5411, 5499, 5611, 
5621, 5713, 5731, 5734, 5812, 5912, 5943, 5944, 5945, 5947, 5961, 5999), Consumer staples 
(2011, 2015, 2041,2045,2068, 2086, 2221, 2259, 2273,2321,2326, 2331, 2392,2676, 2841, 2842, 
5139, 5141, 5149), Media (2711, 2741, 2752, 2761, 2771, 4832, 4833, 4841, 7011, 7311, 7319, 
7331, 7993, 7999). 
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Table 5-5: Correlation Matrix - Short-term market peñormance model variables 

CAR 1 MOTIVE 
CAR_1 Pearson Correlation 1 .112*' 

Sig. (2-tailed) .003 
N 679 679 

MOTIVE Pearson Correlation .112* 1 
Sig. (2-tailed) .003 
N 679 679 

CASH Pearson Correlation .216* .093* 
Sig. (2-tailed) .000 .016 
N 679 679 

POOL Pearson Correlation -.168* -.126*' 
Sig. (2-tailed) .000 .001 
N 679 679 

RELSIZE Pearson Correlation -.125* -.008 
Sig. (2-lailed) .001 .831 
N 679 679 

CONS Pearson Correlation .090* -.057 
Sig. (2-tailed) .019 .137 
N 679 679 

wc Pearson Correlation -.191 * -.125* 
Sig. (2-tailed) .000 .001 
N 679 679 

SIZE_C Pearson Correlation .006 -.021 
Sig. (2-tailed) .880 .581 
N 679 679 

YEAR Pearson Correlation -.047 -.044 
Sig. (2-tailed) .219 .250 
N 679 679 

**. Correlation is significan! al the 0.01 level (2-tailed). 

*. Correlation is significan! at the 0.05 level (2-tailed). 
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NOTE: CAR_ 1: Acquirer's Cumulative Abnormal Return in window (0,+1 ); MOTIVE: dominant acquisition resource motive (1 for property, O for knowledge); 
CASH: percent of cash in payment; POOL: Accounting method (1 for pooling of interests and O for purchase); RELSIZE: relativa size (transaction value 
divided by the equity market capitalization of the acquirer at the end of the fiscal year prior to the acquisition announcement); REL: relatedness of the 
acquirer's and target's primary lines of business (O for unrelated; 1 for relatad) at the two-digit SIC level; CONS: 1 for consummated deals and O for not 
consummated deals; WC: word count of press raleases; SIZE_C: acquirer market value the fiscal year of the announcement date; YEAR: acquisition year 
minus 1989. 
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Results of Hypotheses Testing 

H1: Resource type and acquirer's short-term market peñormance 

The resource type that motivates an acquisition was operationalized using a content 

analysis to categorize each acquisition as property or knowledge-based depending on the 

acquirer's motives as expressed in the press release that announced the transaction. The 

acquirer's short-term market performance is operationalized using an event study to 

calculate the Cumulative Abnormal Return (CAR) of the acquirer during a two-day event 

window. 

Results suggest that acquirer short-term market performance on average is less 

favorable in knowledge-based acquisitions than in property-based acquisitions. Hypothesis 

1 was tested in two ways: first the significance of the difference between CAR means of 

property and knowledge-based acquisitions was assessed with a t-test; and second, the 

relationship between resource type and acquirer's short term performance (CAR) was 

tested using a multiple regression model controlling for other variables that have been 

associated with acquirer performance in previous studies. The findings using both the 

bivariate and multivariate methods support H1, although further analysis suggests that the 

results differ across the acquirer's industry and the time frame of the acquisition. Appendix 

1 shows that the basic assumption of market efficiency is tenable and an event window of 

two days (O, +1) is appropriate to capture the impact of the event on the acquirer's stock 

price. 

A visual analysis in Graphs 5-1 and 5-2 below shows that there is a differential 

impact of property and knowledge-based acquisitions on the acquirer short-term market 

performance. The pronounced drop of the average Abnormal Returns (AR) and average 

Cumulative Abnormal Returns (CAR) in the event day O, especially on the knowledge

motivated deals, is a clear visual manifestation of the market reaction to the acquisitions 

announcements. On event day O the line representing the knowledge-motivated 

acquisitions shows a lower abnormal return than the dotted line representing the property

motivated acquisitions. lt suggests, as hypothesized, that the market reacts less favorably 

to knowledge-motivated acquisitions than to property-motivated ones. 

The Graph 5-2 implies that the market exhibits a different reaction before and after 

the deal is officially announced. Recent research (Erickson et al., 1999; Louis, 2004) 

attribute this anomaly to earning management, where the acquiring firms overstate their 

earnings in the quarter preceding an acquisition announcement, and the market reacts to it 

at the acquisition announcements. "lf investors could completely undo earnings 
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To find if this visual difference is statistically significant, first a t-test is performed. 

Table 5-6 presents cumulative average abnormal return (average CAR or CAR mean) 

statistics far various event windows. The CAR mean in each of the faur event windows are 

greater ( or less negativa) far property than far knowledge-motivated acquisitions. 

Supporting Hypothesis 1, the CAR means in all event windows presentad suggest that the 

market reacts less favorably to knowledge motivated transactions than to property ones. 

Table 5-6: Acquirers' CAR descriptive statistics 

Event Window 
Resource-Based N CAR Mean Std. Deviation 

Acquisition Motive 

CAR (0,0) 
Property 291 -0.0042 0.0596 

Knowledge 388 -0.0197 0.0660 

CAR (0,+1) 
Property 291 -0.0085 0.0735 

Knowledge 388 -0.0252 0.0727 

CAR (0,+2) 
Property 291 -0.0092 0.0878 

Knowledge 388 -0.0257 0.0837 

CAR (0,+3) Property 291 -0.0125 0.0915 

Knowledge 388 -0.0274 0.0900 

CAR (0,+4) 
Property 291 -0.0153 0.0953 

Knowledge 388 -0.0293 0.0942 

lndependent sample t-tests to compare the difference between the CAR means in 

severa! event windows far property and knowledge-motivated acquisitions are presentad in 

Table 5-7. Also supporting Hypothesis 1, the difference between the CAR means using a 

two-tailed33 t-test is significant at a p<0.005 level when analyzed in windows (0,0) and 

(0,+1 ). 

Table 5-7: t-test for difference in acquirers' CAR means between property and 
knowledge-motivated acquisitions 

t-test for Equality of Means 
Event Window 

Sig. Mean 
t df (2-tailed) Difference 

CAR (0,0) 3.1511 677 0.0017 0.0155 

CAR (0,+1) 2.9456 677 0.0033 0.0167 

CAR (0,+2) 2.4788 677 0.0134 0.0164 

CAR (0,+3) 2.1117 677 0.0351 0.0148 

CAR (0,+4) 1.8974 677 0.0582 0.0139 

33 Sorne researchers suggest that if the difference is in the predicted direction, one can consider only 
one half ( one "tail") of the probability distribution and thus divide the standard p-level reported with a 
t-test (a "two-tailed" probability) by two. Others, however, suggest that one should always report 
the standard, two-tailed t-test probability. Even though a direction of the difference is predicted, the 
two-tailed p value is used in this study to be more conservative on the analysis. 
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As expected, the t-test statistic gets smaller by the inclusion of nonevent residuals 

(Dyckman et al., 1984); the significance of the difference between means is deteriorated as 

the window length grows going from p<0.0017 in the (0,0) window to p=0.0582 in the (0,+4) 

window. These findings support the Hypothesis 1, suggesting that the acquisitions of 

knowledge-based resources are less valued by the market than their property-based 

counterpart34
. 

Hypothesis 1 is also supported when the relation between resource type and 

acquirer's short term performance (CAR) is further tested controlling far other variables that 

has been associated to the acquirer's performance in previous finance and strategy studies. 

Even though the CAR values often don't meet linear regression assumptions (i.e. normality, 

independence and homocedasticity), linear regression is used because of its 

methodological robustness. The fallowing regression equation was used to test the 

Hypothesis 1 : 

CAR 1= a+ b1(MOTIVE) + bi{CASH) + b1(RELSIZE) + b4(POOL) + b5(CONS), 

where a is the least squares estimate of the intercept and bn is the least squares estimate of 

the independent variable coefficients. The cumulative abnormal return (CAR_ 1) in the 

event window (0,+1) is the dependent variable. MOTIVE is the explanatory variable, which 

is coded as 1 far property and O far knowledge motivated acquisitions. Of the total value of 

the deal, CASH represents the percentage paid in cash far the target. RELSIZE is the 

relative size of the deal value with respect to the acquirer market value. POOL is the 

accounting treatment of the transaction; it has a value of 1 far pooling of interests and O far 

purchase. CONS indicates if the deal was consummated (1) or not (O). 

Table 5-8 shows the results of the cross-sectional regression, with Model O including 

all variables and Model 1 including only variables with significant coefficients. Supporting 

H 1, the estimated regression coefficient far MOTIVE indicates that property motivated 

acquisitions have an average of 0.0131 percent points higher cumulative abnormal return 

than knowledge motivated acquisitions in the event window (O, +1 ). This difference in 

market reaction depending on the resource motivation of an acquisition is statistically 

significant at a p=0.0187 level. Ali independent variables except REL (relatedness) and 

YEAR have statistically significant coefficients. 

The coefficients of the multiple regression model {Table 5-8) confirm the 

relationships between the control variables and acquirer short-term market performance as 

predicted by the finance and strategy literature reviewed. The use of cash as mean of 

34 The t-tests conclusions were confirmad using the Mann-Whitney and Wilcoxon nonparametric 
tests. 
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payment far the transaction has a positiva impact on the Cumulative Abnormal Return 

(CAR) of the acquirer, which is consistent with the general literatura on securities offerings, 

in that an acquirer that chooses to use cash rather than equity securities to pay far an 

acquisition signals positiva infarmation to the market about the its stock value. The use of 

pooling of interests as the accounting treatment far the acquisition has a negativa 

relationship to the acquirer short-term market performance, supporting Weber (2004)'s 

argument that shareholders perceive there to be a net cost when managers choose to use 

pooling-of-interests. Kusewitt (1985)'s argument that acquiring firms of larger relativa size 

increases the risk to performance is also supported by the significant negativa coefficient of 

the deal relativa size control variable. Market relatedness between acquirer and target 

firms has a positiva relation, but not significant, with acquirer market performance (finance 

and strategy empirical studies do not have a consensus on this relationship). The 

consummation of the deal has a positiva relation to market performance, suggesting a 

different signaling effect to the market depending on wether it will be consummated or not in 

the future. 

Table 5-8: Model O and1-Cross-sectional regression on determinants of acquirers' 
market performance 

Dependent Model O: AII variables Model 1: Basic model 
Variable: 

CAR (0,+1) B Beta t Sig. B Beta t Sig. 
(Constant) -0.0233 -1.9028 0.0575 -0.0343 -3.8739 0.0001 
MOTIVE 0.0131 0.0885 2.3566 0.0187 0.0135 0.0913 2.4363 0.0151 
CASH 0.0002 0.1398 3.1265 0.0018 0.0002 0.1345 3.0200 0.0026 
POOL -0.0147 -0.0960 -2.1737 0.0301 -0.0148 -0.0967 -2.1963 0.0284 
RELSIZE -0.0081 -0.0965 -2.5452 0.0111 -0.0084 -0.1001 -2.6464 0.0083 
CONS 0.0165 0.0771 2.0236 0.0434 0.0160 0.0748 1.9640 0.0499 
REL 0.0005 0.0034 0.0896 0.9287 
YEAR -0.0016 -0.0551 -1.4745 0.1408 
N 679 679 
R2 0.0777 0.0748 
Adiusted R2 0.0681 0.0679 
F 8.0809 10.8754 
(Sig.) (0.0000) (0.0000) 

Note: B means unstandardized coefficients and Beta refers to standardized coefficients. MOTIVE: 
dominant acquisition resource motive (1 for property, O for knowledge); CASH: percent of cash in 
payment; POOL: accounting method (1 for pooling of interests and O for purchase); RELSIZE: 
relative size (transaction value divided by the equity market capitalization of the acquirer at the end 
of the fiscal year prior to the acquisition announcement); CONS: 1 for consummated deals and O for 
not consummated deals; REL: relatedness between firms, takes a value of 1 when the primary line of 
business of the acquirer and the target are related anda O when not (using 2-digit SIC codes): YEAR 
takes values from 1 to 11 depending on the year (1990-2000) the acquisition was announced. 

The 5 independent variables in the Model 1 explain 7.48% (R2
) of the variance in 

acquirers' CAR (O, +1 ). This model not only has a coefficient of determination, R2
, within the 
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range faund in the finance and strategy empirical studies of acquirer short-term market 

performance, but all five dependent variables have significant (p<0.05) coefficients. Sorne 

multiple regression models faund in the literature have higher R2 because their models 

include many non-significant variables. OLS fits the model to all the variables used, and the 

more right-hand side variables included the bigger R2 is obtained. For example Capron and 

Pistre (2002) present an acquisition model with a R2=0.33 but 13 out of 17 variables have 

non-significant coefficients, and Fuller et al. (2002) present another acquisition model with a 

R2=0.07 but only 2 out of 13 variables have significant coefficients. The low R2 obtained in 

this study goes in line with the conclusion of the latest meta-analyses of post-acquisition 

performance (King et al., 2004) indicating that unidentified variables may explain significant 

variance in post-acquisition performance, and suggesting that the acquisitions field of study 

is still in need far additional theory development and changes in research methods. 

Besides, multiple regression models "could fail to explain much of the cross-sectional 

variation in bidder's stock returns because many explanatory variables are choice or 

strategy variables far the bidder" (Schwert, 2000: 2638). 

The verification of regression assumptions (Appendix J) suggests that the model 

lacks collinearity problems, and the errors are not correlated. The problem of 

heteroscedasticity is common when using abnormal returns as dependent variables in an 

OLS regression because of event clustering; almost 50% of the deals in the sample took 

place the last 3 years of the 11 year period covered by the sample. Even though Karafiath 

( 1994) showed that the OLS estimator performs well under this condition and that there 

appear to be little benefit in using more complex estimation procedures, empirical analysis 

is done in Appendix K splitting the sample in two time frames: from 1990 to 1995 and from 

1996 to 2000. These time frames were selected because of the higher concentration of 

property motivated deals in the years 1990-1995 than knowledge deals and the higher 

concentration of knowledge motivated acquisitions in the period 1996-2000. This time 

frame split also might reflect a difference in acquisition's patterns of the 1990's wave of 

mergers and acquisitions, which has been located in 1995 (Gartner et al., 2004). Simple t

tests were used to determine that there were no significant compositional differences (in 

means on the independent variables) between groups except on the MOTIVE variable. The 

two time frames show a lower mean CAR (the dependent variable) far knowledge-based 

than for property-based acquisitions, but their difference is only significant in the 1996-00 

time frame. These results suggest that the independent variable's (MOTIVE) effect is 

stronger in the 1996-00 time frame35
. Controlling for other variables, the difference in 

35 In Appendix L a Chow test far structural stability or parameter constancy of the economic 
relationship suggests that the null hypothesis of structural stability cannot be rejected, but this result 
should be taken with reserve because this test doesn't perform well under heteroscedasticity 
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acquirer CAR mean between property and knowledge acquisition is significant (p=0.0319) 

in the 1996-2000 time frame but not significant in the 1990-1995 time trame. Possible 

explanations of this finding are that the statistical power to detect a significant difference in 

acquirer CAR means is reduced for the 1990-1995 analysis36 and that knowledge-based 

acquisitions might have been considered a riskier investment during the 1996-2000 time 

trame, where the technology stock bubble was forming. 

While a moderating industry effect was not hypothesized in the Chapter 3 model, the 

difference in CAR means between property and knowledge motivated deals was broken 

down and tested by industry. Table 5-9 shows that the market reaction (CAR mean) to 

property motivated acquisitions is higher in ali industries except media and telecom. The 

significant differences of CAR means by acquisition resource motive in the healthcare 

(p=0.044 ), the high tech (p=0.052) and consumer products (p=0.070) industries support 

Hypothesis 1 . 

Table 5-9: CAR (0,+1) mean statistics by acquirers industry macro code 

IND_SCD MOTIVE N CAR Mean CAR Mean 
t 

Sig. 
Difference (2-tailed) 

High Tech 
Property 56 -0.0131 

0.0233 1.9616 0.0516 
Knowledge 105 -0.0364 

lndustry 
Property 40 0.0019 

0.0083 0.5499 0.5838 
Knowledge 48 -0.0064 

Health Care 
Property 44 -0.0044 

0.0317 2.0426 0.0436 
Knowledge 61 -0.0361 

Consumer Property 20 0.0139 
0.0431 1.8594 0.0698 Products Knowledge 25 -0.0292 

Energy 
Property 36 -0.0128 

0.0013 0.1143 0.9093 
Knowledge 60 -0.0140 

Materials 
Property 28 -0.0059 

0.0289 1.5054 0.1392 
Knowledge 19 -0.0348 

Media 
Property 10 -0.0267 

-0.0035 -0.1109 0.9126 
Knowledge 16 -0.0232 

Retail 
Property 24 0.0301 

0.0309 1.1827 0.2443 
Knowledge 16 -0.0008 

Staples 
Property 13 -0.011 O 

0.0055 0.1888 0.8518 
Knowledge 14 -0.0165 

Telecom 
Property 20 -0.0795 

-0.0548 -2.2906 0.0271 
Knowledge 24 -0.0247 

Note: This industry macro code classification of the acquirer firm primary line of business is done by 
SDC based on the SIC division structure (3 digit level). 

(Jayatissa, 1977; Schmidt and Sickles, 1977; Toyoda, 1974), which is found using a Goldfeldt
Quant (GQ) test. 

36 Only 27% of the sample observations are concentrated in the 1990-1995 time trame. 
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Even though the statistical power to detect significant differences in acquirer CAR 

means for resource type acquisitions in different industries is affected by the reduced 

sample sizes37
, the findings suggest an identifiable pattern. The relationship between 

resource type and acquirer short term performance was found to be significant and in the 

expected direction38 in the following industries (Table 5-9): high tech (p=0.0516), health 

care (p=0.0436), telecom (p=0.0271) and consumer products (p=0.0698) which account for 

46% of the sample observations. The first three industries could be considerad has 

knowledge intensiva, suggesting that even though they might have more experience 

handling knowledge resources, the market perceives knowledge acquisition in this 

industries riskier than in others. 

The relationship between resource type and acquirer short term market performance 

also appears to be sensitiva to the acquirer's size. The difference in CAR means between 

property and knowledge motivated deals diminish as the size of the acquirer increases (see 

Table 5-10). The difference in CAR means is only significant in acquisitions where the 

acquirer's size is in the lower 25th percentile of the total sample. The CAR mean of 

property-based acquisitions is larger for all sizes percentiles except for the top 25th 

percentile. This suggests that larger acquirers might have more knowledge-based 

resources that could facilitate the capitalization of potential synergies. This finding is 

consistent to the notion that benefits of a new knowledge should be more easily capturad by 

large firms with more potentially complementary resources (Cohen et al., 1990; Dierickx et 

a/., 1989; Helfat, 1997). The moderating effect of SIZE on the difference in CAR means 

between property and knowledge motivated acquisitions is visually evident in Graph 5-3. 

37 lf the analysis is done on a more aggregate level (industry SIC division structure categories based 
on a 2 digit SIC code) the difference in acquirer's CAR mean between property and knowledge
based acquisitions is significant for the manufacturing (p=0.0031) and trade (p=0.0242) industries 
and not significant for the natural resources and services industries. 

38 Knowledge-based acquisitions are hypothesized to have a lower short term market performance 
than property-based ones. 
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Table 5-11: Model 2 and 3 - Cross-sectional regression to test acquirer's size 
moderating effect 

Dependent Model 2: SMALL (Lower 25%) Model 3: BIG (Top 25%) 
Variable: 

CAR (0,+1) B Beta t Sig. B Beta t Sia. 

(Constant) -0.0251 -1.5222 0.1299 -0.0086 -0.4523 0.6517 

MOTIVE 0.0300 0.1687 2.2656 0.0248 -0.0011 -0.0106 -0.1456 0.8844 

CASH 0.0002 0.0808 1.0030 0.3173 0.0002 0.1737 1.8517 0.0659 
POOL -0.0342 -0.1674 -2.0368 0.0433 0.0071 0.0641 0.7033 0.4829 
RELSIZE -0.0105 -0.1575 -2.1143 0.0360 -0.0434 -0.3396 -4.2517 0.0000 
CONS 0.0202 0.0966 1.2537 0.2117 -0.0172 -0.0787 -1.0413 0.2993 
N 170 169 
R2 0.1077 0.1552 

Adiusted R2 0.0805 0.1293 

F 3.9585 5.9902 
(Sia.) (0.0020) (0.0000) 

Note: Size is operationalized as acquirer's market capitalization. B means unstandardized 
coefficients and Beta refers to standardized coefficients. MOTIVE: dominant acquisition resource 
motive (1 for property, O for knowledge); CASH: percent of cash in payment; POOL: Accounting 
method (1 for pooling of interests and O for purchase); RELSIZE: relativa size (transaction value 
divided by the equity market capitalization of the acquirer at the end of the fiscal year prior to the 
acquisition announcement); CONS: 1 for consummated deals and O for not consummated deals. 

H2: Resource type and information communicated 

In this study, the amount of information communicated to the public by acquisition

related press releases is used as a proxy for the uncertainty associated with the two types 

of acquisition motives, property and knowledge. lt is hypothesized that managers will 

release more information about knowledge-based acquisitions due to the greater perceived 

uncertainty associated with them and also the higher differential between private 

(managerial) and public knowledge. A t-test is used to test this hypothesis. The amount of 

information is measured by the total word count (WC) of the press release. In Table 5-12 

the word count mean of acquisitions' press releases is larger for knowledge motivated 

( 1144.3) than for property motivated deals (999.12). Table 5-13 shows that this mean 

difference is highly significant (p=0.001 ). This empirical evidence supports the argument 

that knowledge-based acquisition involves more uncertainty than a property acquisition. 

Table 5-12: Word count statistics of acquisitions announcement press releases 

MOTIVE N Word Count Mean Std. Deviation 
Knowledge 388 1144.30 561.53 
Property 291 999.12 580.15 
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Table 5-13: t-test for equality of means between word count in acquisitions 
announcement press releases of property and knowledge-motivated acquisitions 

df Si . 2-tailed Mean Difference 

3.287 677 0.001 145 

In addition to the press release word count, the standard deviation of returns is 

sometimes used as a risk or uncertainty measure in finance. The significance of the 

difference between the acquirers' CAR standard deviation for property and for knowledge

based deals can be assessed by performing a Levene's test for equality of variances. lf the 

Levene's test is non-significant (i.e. p>0.05), then the null hypothesis that the difference 

between variances is zero or the variances are roughly equal would be accepted. The 

Levene's test is not significant (p<0.05) in all event windows shown in Table 5-14, which 

does not support H2 but also does not contradict it. A possible explanation for this finding is 

that CAR values reflect abnormal returns of the closing stock price, which do not reflect the 

dispersion of the market reaction to each specific transaction. 

Table 5-14: Levene's test for equality of variances between acquirers' CARs in 
property and knowledge-motivated acquisitions 

Event Acquisition Standard Levene's Test for Equality of Variances 
Window Type Deviation F Sig. 

CAR (0,0) 
Property 0.0596 

0.9768 0.3233 
Knowledqe 0.0660 

CAR (0,+1) 
Property 0.0735 

0.0000 0.9969 
Knowledge 0.0727 

CAR (0,+2) Property 0.0878 0.0103 0.9192 
Knowledqe 0.0837 

CAR (0,+3) 
Property 0.0915 

0.0096 0.9221 
Knowledqe 0.0900 

CAR (0,+4) 
Property 0.0953 

0.0536 0.8170 
Knowledge 0.0942 

H3: Moderating effect of relatedness 

Hypothesis 3 suggests that relatedness between primary acquirer and target lines of 

business moderates the relationship between acquisition resource motives and acquirer 

short-term market performance, expecting a larger CAR mean for knowledge-based 

acquisitions in related than in unrelated deals. Graph 5-4 presents visual evidence of this 

effect, but the difference between means in knowledge-based acquisitions is not significant 

and the results of the two-way ANOVA for acquirers' CAR mean by resource type and firms 
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Table 5-16: CAR (0,+1) difference of means statistics for degree of relatedness 
depending on for resource type of acquisition and for resource type of acquisition 

depending on relatedness 

PANEL A 

REL MOTIVE N CAR Mean 
CAR Mean t-test 

Sig. 
Difference (2-tailed) 

Unrelated 
Property 95 0.0031 

0.0313 3.2635 0.0013 
Knowledge 139 -0.0282 

Relatad 
Property 196 -0.0141 

0.0094 1.3394 0.1811 
Knowledge 249 -0.0235 

PANEL B 

MOTIVE REL N CAR Mean 
CAR Mean t-test 

Sig. 
Difference (2-tailed) 

Property Related 196 -0.0141 -0.0172 -1.8758 0.0617 
Unrelated 95 0.0031 

Knowledge Relatad 249 -0.0235 0.0047 0.6123 0.5407 
Unrelated 139 -0.0282 

Note: Relatad deals refer to takeovers where the bidder and the target firms have the same primary 
line of business considering two-digit SIC codes. 

The moderating effect is further tested controlling for other variables in a multiple 

regression model. Table 5-17 shows that the coefficient for the interaction variable 

(MOTIVE*REL) is not significant. Overall, Hypothesis 3 is not supported. 

Table 5-17: Model 4 and 3-Cross-sectional regression models to test relatedness 
moderating effect 

Unstandardized Standardized 
Dependent Variable: Coefficients Coefficients t Sig. 

CAR (0,+1) B Std. Error Beta 
(Constant) -0.0393 0.0100 -3.9156 0.0001 
MOTIVE 0.0260 0.0095 0.1755 2.7413 0.0063 
CASH 0.0002 0.0001 0.1331 2.9868 0.0029 
POOL -0.0146 0.0068 -0.0953 -2.1577 0.0313 
RELSIZE -0.0085 0.0032 -0.1005 -2.6571 0.0081 
CONS 0.0158 0.0082 0.0738 1.9375 0.0531 
REL 0.0080 0.0075 0.0520 1.0680 0.2859 
MOTIVE*REL -0.0189 0.0116 -0.1166 -1.6246 0.1047 
N 679 
R2 0.0784 
Adiusted R2 0.0688 
F 8.1527 
(Sig.) (0.0000) 

Note: B means unstandardized coefficients and Beta refers to standardized coefficients. MOTIVE: 
dominant acquisition resource motive (1 for property, O for knowledge); CASH: percent of cash in 
payment; POOL: Accounting method (1 for pooling of interests and O for purchase); RELSIZE: 
relativa size (transaction value divided by the equity market capitalization of the acquirer at the end 
of the fiscal year prior to the acquisition announcement); CONS: 1 for consummated deals and O for 
not consummated deals. 
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Summary of empirical findings 
Table 5-18 summarizes the empirical findings of this study. Strong support is found 

for a negative relation between knowledge motivated acquisitions and acquirer short-term 

market performance. Acquirers whose main motivation is to gain access to a target's 

property-based resources have, on average, significant better market returns than the ones 

whose main motivation is the acquisition of knowledge resources. This finding supports 

Hypothesis 1. Further, the amount of information in acquisition press releases is 

significantly larger for knowledge-based deals than in property-based ones, supporting 

Hypothesis 2. Finally, the primary line of business relatedness between acquirer and target 

firms is found not to moderate the market reactions to the acquisition of property and 

knowledge-based resources. The difference in market reaction to knowledge-based 

acquisitions in related and unrelated deals is not significant, not supporting Hypothesis 3. 

The empirical findings, however, suggest that the relationship between resource

type and acquirers' short-term market performance varíes somewhat based on different 

time frames (1990-95 and 1996-00), acquirer's size and the acquirer's industry. 

Table 5-18: Summary of empirical findings 

HYPOTHESIS RESULT 

H1 
Acquirers' short term market performance in knowledge-motivated 

Supported acquisitions is less favorable than in property-motivated 
acauisitions 

H2 
The amount of information used by acquirers' management to 

Supported justify acquisitions will be larger in knowledge than in property 
motivated deals 

H3 Acquirers' short term market performance on knowledge-based Not supported 
acquisitions is better in related than in non-related deals. 
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CHAPTER 6: Discussion, Contributions, and lmplications 

Acquisitions have an important economic impact and represent one of the strategies 

corporations have to access valuable resources. The acquisition activity increased to record 

levels at the end of 1990's, but empirical evidence shows that the economic benefits of 

these transactions are not captured by the acquirers. On the other hand, theorists, 

practitioners and the press suggest that knowledge access is the main motive behind most 

acquisitions because knowledge-based resources are the main sources of competitive 

advantage. 

The present study addresses the relationship between target resource type and 

acquirer performance. lt suggests that value uncertainty of knowledge-based resources is 

associated to lower acquirer performance and that the amount of information for 

announcing the transaction is representative of the uncertainty in it. In this last chapter the 

findings are explained in a more general context, putting special emphasis on why they are 

important, what they add to the existing body of research and new ideas for research 

generated the study, questions raised, the conclusive aspects learned, and how knowing 

these things can help managers. 

Discussion of Results 
The bidder's short-term market performance results support the hypothesis (H 1) 

suggesting an adverse market reaction to knowledge motivated acquisitions when 

compared with property motivated acquisitions. This result is congruent with the findings of 

Arikan (2004a; 2004b) on long term market performance of knowledge-based acquisitions 

and Jones et al. (2001) on externa! technology acquisition40
• This finding also is consistent 

with Coff's (1999) association of lower acquisition premiums, as well as more infrequent use 

of cash, with knowledge acquisitions. 

The testing of the hypothesis (H2) proposing that the amount of information 

communicated through acquirers' press releases announcing the takeover would be greater 

for knowledge than for property motivated acquisitions provide support for the underlying 

reason behind our first hypothesis, an area that Coff and Arikan speculated about to explain 

40 Janes et al (2001) work is not a business acquisition study but address the issue of managers' 
decision to choose between developing technology internally and acquiring it through externa! 
means. They divided technology into product and process related but do not make any specific 
distinction as to if they are patented or not. This imprecision on how technology is operationalized 
makes it difficult to fit it into the resource typology used in the present study. Nevertheless, their 
frequent reference to technology as technical capabilities suggests it is more related to knowledge 
than to property-based resources. 
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their findings but never empirically investigated. The results support the notion that 

acquiring managers believe that the higher uncertainty associated with a target's knowledge 

resources may affect the market's reaction to the acquisition and thus may attempt to 

decrease the knowledge resource disadvantage by providing more infarmation about those 

transactions. 

The results from testing the hypothesis (H3) regarding the moderating role of 

relatedness in the resource types and acquisition performance relationship were as 

predicted: the difference in acquirers' short-term market performance far property and 

knowledge-based acquisitions is greater when firms are unrelated than when they are 

related. However, the explanation far these findings appears to be somewhat different and 

more complex than the arguments articulated originally. Although the tests were not 

statistically significant, the direction suggests that the acquisition performance of 

knowledge-based acquisitions is greater in related deals than in unrelated deals. This may 

be because industry familiarity decreases the costs of incorporating the acquired 

knowledge-based resources, and intra-firm knowledge transfer may be facilitated by 

knowledge overlap. Another very interesting finding is that the performance of property

based acquisitions is significantly lower in related than in unrelated deals, which suggests 

that factors other than uncertainty may contribute to this difference. Harrison et al. ( 1991: 

186) suggest a possible explanation far these findings, proposing that similarities between 

firms in related deals are likely known and that other firms with the same similarities may 

seek to acquire the same target, thus creating competitive bidding and driving up the price 

of the target. lf the market considers the acquisition overpriced, it may discount the value it 

is willing to pay far that transaction (Sirower, 1997). The present study both confirms and 

refines Harrison et al's (1991) argument by suggesting that the related acquisition discount 

might apply only to property-based acquisitions. In other words, it would be easier far 

acquirers to enjoy the private and valuable synergistic cash flows or the unexpected 

synergistic cash flows alluded by Barney (1988) when the acquisition is property motivated 

and the target firm is from an unrelated market. 

Contributions of the Research 

Methodological contributions 

The methodological contributions of this study are the novel and generalizable ways 

the independent variables are operationalized. The access to knowledge via acquisitions is 

mentioned by scholars and practitioners as the main motivation far these strategic events. 

Nevertheless, knowledge resources have been operationalized limiting to the use of broad 
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characterizations of resources which over simplify the measurement of knowledge-based 

resources by using financia! data. For example, empirical studies have focused on proxies 

of target knowledge-based resources such as R&D spending and marketing expenses to 

measure the intensity of technologic and marketing capabilities (Arikan, 2004a; Arikan, 

2004b) or the amount of training (Coff, 1999) and labor expenses (Nixon et al., 2004) as 

proxies for human capital. While a positive first step, these types of measures are limited 

because they do not reflect the multifaceted nature of knowledge-based resources. These 

measures have been criticized for disregarding important knowledge-based resources 

(Grant, 1991) and for causing sample selection problems due to substantial missing data 

from commonly-used data bases (Villalonga, 2004). Further, the validity of these measures 

has been questioned in today's knowledge economy (Marr et al., 2004). Tobin's q, the most 

commonly-used measure to estimate the intangibility of firm resources, is considered overly 

broad, and the need for more fine-grained measures has been expressed (Villalonga, 

2004). 

Additionally, Tobin's q does not consider the potential synergies that motívate a 

corporate acquisition nor is it easily linked to the specific barriers to imitation discussed in 

the resource based view literature. Managers' subjective and perhaps private information 

about potential competitive advantages expected from combining acquirer and target 

resources have been neglected. The combination of the content analysis of acquisition 

announcements with the property-knowledge typology clarifies the dominant bidder's 

motivation for the acquisition. The present study is the first cross-sectional acquisition 

research to use content analysis to identify the resources that motivate the deals from the 

acquirer's management perspective in arder to assess their effect on the acquirer's market 

performance. The present study enriched the theoretical classification criteria and resource 

categories definitions developed by Miller and Shamsie (1996) and refined by York and 

McDaniel (2003) and developed and describes a detailed coding protocol that will facilitate 

future use of the resource typology. lt also provided evidence of the reliability, accuracy, 

and precision of the classification measure41
• 

Finally, while Coff (1999) and Arikan (2004a, 2004b) both speculate as to how 

buyers cope with uncertainty, they do not directly measure or test these explanations. 

Based on organizational theory (Daft, 1997; Daft et al., 1986; Gifford et al., 1979; Tushman 

et al., 1978) the present study operationalized the degree of uncertainty, defined as lack of 

information, in resource type acquisition as the amount of information provided by the 

acquirers' press release announcing the deal. This measure has the advantages of 

41 The measure used is a refinement of the one used by York and McDaniel (2003), which was 
previously reviewed by practitioners and academics for face validity. 

p. 76 



DISCUSSION, CONTRIBUT/ONS, AND IMPLICA TIONS 

availability and objectivity: it is easily obtained from the press releases and its value does 

not depend on researchers' or coders' judgments. 

Empirical contributions 

The present study contributes to the literatura relating knowledge-based resources 

to performance. Having knowledge-based resources has been found to have a positiva 

impact on firm performance (Carmeli et al., 2004; De Carolis, 2003; Hatch et al., 2004; 

McEvily et al., 2002; Villalonga, 2004), and knowledge access has been cited by scholars 

(Chaudhuri et al., 1999; Gammelgaard, 2004), the press (lp, 2002) and practitioners 

(Harrison, 2004) as the main motive behind 1990's acquisition activity. On the other hand, 

Janes et al's (2001: 274) study concluded that although externa! technology acquisition 

lacked a strong relationship with firm performance, the negative direction of this relationship 

suggested that acquiring externa! technology decreases a firm's performance. The present 

study not only provides empirical evidence of a significant increase in knowledge resource 

acquisition during the 1990's, but also suggests that acquiring knowledge-based resources 

has a significantly less favorable impact on the bidder's market performance than acquiring 

property-based resources. Additionally, the research provides indirect evidence that the 

uncertainty due to incompleta information that characterizes knowledge resources is a 

plausible explanation. The empirical evidence also suggests that the difference between the 

market reaction to the acquisition of property and knowledge-based resources is moderated 

by firm's market relatedness42
, as well as time frame, acquirer's size, and acquirer's line of 

business. 

The present study provides empirical evidence for Coff's (1999) explanation that the 

uncertainty associated with knowledge resources activated acquirers' coping strategies. 

This study also complements and extends Coff's findings that resource type is relatad to 

coping mechanisms by relating resource type to acquirers' short term market performance. 

Finally, it follows Coff's (1999: 158) suggestion that ''future research should test whether 

knowledge moderates the relationship between diversification and performance". 

While providing support for Arikan's (2004a) findings, the present study varies both 

methodologically and operationally from her study of the relationship between resource type 

and acquirer's performance in terms of sample size (679 vs 413), time frame (1990-2000 vs 

1988-1991 ), dependent variable (acquirers' short term cumulative abnormal returns vs 

acquirers' longer term buy-and-hold abnormal returns), and resource type categorization 

(acquirers' resource motives vs targets' Tobin's q). Additionally and more importantly, this 

42 
Although the moderating etfect of relatedness on the resource-performance relation is not 

significant, the direction of the etfect is in hypothesized direction. 
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study's findings suggest that the negative relationship between knowledge resource 

acquisition and acquirer performance involves information-related uncertainty rather than 

nonredeployability of resources. Because of these differences, the present study is not a 

replication of Arikan's work but rather a triangulation. The fact that both studies arrive at the 

same conclusion provides strong evidence for a negative relationship between knowledge 

resource acquisition and acquirers' market performance43
. Extending Arikan's findings, the 

present study also provides new empirical evidence about the moderating effects of time 

frame, industry, firms' relatedness and acquirer size on the relationship between resource 

type and acquirer performance. 

Although the relationship between having or developing knowledge-based resources 

and firm performance is fairly well established, the key factors that make this relationship 

inapplicable in an acquisition context are less understood. This study contributes to the 

strategic management literature by shedding light on this seeming contradiction. 

Theoretical contribution 

The focus of the present study on acquiring managers' resource motives rather than 

on target resource composition (e.g. using target Tobin's q) is consistent with Walter and 

Barney's (1990) suggestion that investigating the pattern of acquisition goals should provide 

important insight to corporate strategy. Knowledge as the main source of competitive 

advantage is a tapie widely-discussed by strategic management scholars and practitioners. 

The resource-based view of the firm, which suggests that tacit knowledge generates more 

durable advantages because it is difficult to imitate, is the theoretical framework used by 

most researchers interested in this field. However, few studies have empirically linked the 

acquisition of knowledge to above normal performance. 

Zack (1999) suggests that a knowledge strategy is important regardless of industrial 

sector. The findings of the present study suggest that management decision making far the 

knowledge strategy component should not look at externa! knowledge access to improve 

performance as the panacea far every firm, and it is not a sure thing in all transactions 

(Bannert et al., 2004; Ranft et al., 2002). The capacity to absorb a target's knowledge 

seems contingent on the acquirer's size, which means that an acquirer needs a critica! 

mass of knowledge in arder to be able realize potential synergies. Acquirers are more likely 

to successfully assimilate targets' knowledge if the firms' resources are related or their 

43 The results of the present study provides empirical evidence that the acquirer mean cumulative 
abnormal return for a (0,+1) window is lower for a knowledge than for a property based acquisition. 
Arikan's (2004b: 37) dissertation reports an opposite relation (i.e. announcement-day returns to 
highly intangible targets are higher than the returns to highly tangible targets). This contrasting 
result might be caused by the inclusion of non significant abnormal returns in her (-5, +5) event 
window (see Appendix I of the present study), the use of a different time trame sample and the use 
of the median (instead of the mean) cumulated abnormal return as her independent variable. 
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technology overlaps. Although these two characteristics do not exhaust the list of firm 

dimensions that are relevant to acquisition success, they are important variables that should 

be included in a theory of knowledge access through business acquisitions. 

Resource-based theory maintains that firm's performance advantage is based on 

resources embedded in, and idiosyncratic to, the firm. Hence, unique knowledge that is 

better protected by imitation barriers (complexity, tacitness, specificity) should confer 

performance advantages. But dueto the incompleta information and uncertainty associated 

with these resources, which makes them difficult to value, replicate, imitate and transfer, 

they seem to confer less competitiva value to the acquirer than more tangible property 

resources. 

lmplications for practice 
The implications of the findings for managers making strategic acquisition decisions 

are clear. They suggest that the decision to acquire a target firm in arder to gain access to 

their knowledge resources should be approached with caution. The likely negativa market 

reaction to knowledge-motivated transactions suggests the need to use improved methods 

to assess the potential value of such resources. The most important implication is that 

knowledge acquisition through corporate takeovers, although seemingly growing in favor as 

documentad by the business press and research publications, is not necessarily a panacea. 

The quality, relative size, and relatedness of target resources ali should be taken into 

account befare transferring knowledge-based resources. Other alternativas for responding 

to problems of asymmetric information or value uncertainty in externa! knowledge access 

are either to pay more attention to interna! development of knowledge resources (Kor et al., 

2005), to avoid corporate acquisitions altogether turning instead to a less permanent form of 

investment such as alliances (Vanhaverbeke et al., 2002; Villa longa et al., 2005), joint 

problem-solving arrangements (Bill McEvily, 2005) or other types of collaborative 

partnerships (McKenzie, 2005). 

Limitations and Directions for Future Research 

Although the results reportad here are provocativa and the research approach has 

provided a rich data set with which to analyze managerial motives in business acquisitions, 

this study has important limitations. 

First is the use of a subjective source (management motives) as a proxy for actual 

target resources acquired. This measure reflects the relatively difficult task of identifying 
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knowledge-based resources with potential synergies in a business acquisition. In this study, 

more objective but coarse-grained resource measures (financia! ratios or Tobin's q) were 

replaced with a more comprehensiva resource identification measure. Although it is not 

without difficulties, the subjective nature of how acquisition motives are operationalized 

more directly captures what the deal is about than measures of a financia! nature. 

However, other ways of operationalizing the resource construct could be useful in future 

research. 

Second, the issue of non-random data availability or sample selection bias affects 

this study as well as most other studies like this. The externa! validity of the results may be 

affected by the fact that sample firms might not be representativa of the merger activity 

during sorne years covered by the study. A relatad issue is that the study's findings may not 

generaliza to the time frame following the 2000 stock crash. The internet bubble at the turn 

of the decade marked a fin de siec/e, where errors in internet and relatad high-tech stocks 

valuation were evident (Malkiel, 2003). Changas in accounting and reporting regulations 

demanding more clarity in valuing firms' resources may have affected the market's 

assessment of acquisitions after the market bubble burst. The fact that the results are 

contingent on the time frame used indicates the need to validate previous findings using 

post-2000 data that is just becoming available. 

Third, the design of this study did not include serial acquirers (i.e. those with more 

than one acquisition within a single year) because such situations could obscura market 

reaction to the acquisitions of interest. While empirical evidence suggests that differential 

short term performance is not achieved by knowledge-based acquisition, continuous 

knowledge acquisition is said to be critica! to survive and outperform in rapid change 

industries. A performance study of firms with multiple knowledge motivated acquisitions on 

a long term time frame would answer the question of why there is still so much acquisition 

activity even though the mounting evidence of lackluster deals. Another stream of research 

that might share sorne light to conciliate the need for knowledge access and poor acquirer's 

performance is the use of real options as a method to unlock the value embedded in target 

resources that many scholars and practitioners know exist, but have been unable to 

quantify. Uncertainty typically is considerad bad for the valuation of traditional cash flows. In 

contrast, uncertainty increases the value of real options. So, in today's uncertain 

environment, the value of options actually increases. 

Fourth, even though a few key variables that significantly moderate the relationship 

between resource type and firm performance were identified, acquisitions are such a 

complex phenomenon that the performance variance explained by the model was relatively 

low (7%). With so many possible variables influencing acquirers' short term performance, 
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additional or alternative explanations may exist for the study's results. Clearly, there is a 

need for further theoretical development. 

Fifth, while Arikan's findings suggest that even the longer term market reactions to 

knowledge resource acquisition are negative, additional exploration of longer term 

performance to the acquisition of knowledge resources has merit. Such studies may resolve 

the apparent conflict between firms that have knowledge resources and those that buy 

them. lt may be that the firm's ability to successfully achieve knowledge transfer will bridge 

the gap. As such, the development of knowledge transferability measures related to 

knowledge integration may prove useful in this regard (Bannert et al., 2004; Ranft et al., 

2002). 

Finally, the fact remains that there is a disconnection between the anecdotal and 

theoretical emphasis on knowledge access through corporate takeovers and the empirical 

findings that the market responds negatively to such strategies. lf corporate acquisitions 

are to continue as a viable way to access knowledge rather than become merely a passing 

fad, future research will need to solidly link this strategy to the creation of economic value 

for acquirers' shareholders. Because it is clear that the performance implications of 

knowledge acquisition vary according to industry setting (see also Miller and Shamsie's 

findings, 1996), the relationship between the resource type and acquirer market 

performance will need to be investigated within environmental context in which they occur. 
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Appendix A: Research approaches regarding the profitability of 
mergers and acquisitions 

Market-based Accounting Studies: Clinical 
Returns to Returns estimated from Surveys of Research 

Shareholders reported financia! Managers (Case 
("Event Studies") statements Studies) 

•A direct measure of • Credibility. Statements • Yields insights • Objectivity 
value created for have been certified. into value and depth in 
investors. Accounts have been creation that reconstructin 

•A forward-looking 
audited. may not be g an actual 

known in the experience. 
measure of value • Used by investors in stock market. 
creation. In theory judging corporate • Inductiva 

Strengths stock prices are the performance. An indirect • Benefits from the research. 
present value of measure of economic intimate Ideal for 
expected future value creation. familiarity with discovering 
cash flows. the actual new patterns 

success of the and 
acquisition. behaviors 

• Requires significant • Possibly non- •Gives the • 111-suited to 
assumptions about comparable data for perspectivas of hypothesis 
the functioning of different years. managers who testing 
stock markets: Companies may change may or may not becausethe 
efficiency, their reporting practicas. be shareholders, small 
rationality, and Reporting principies and and whose number of 
absence of regulations change over estimates of observations 
restrictions on time. value creation limits the 
arbitrage. Research 

• Backward looking. 
may or may not researcher's 

suggests that for be focused on ability to 
most stocks these • Ignores value of economic value. generaliza 
are not intangible assets. •Recall of 

from the 
unreasonable 

historical results 
case(s). 

assumptions, on • Sensitiva to inflation and 

average and over deflation because of can be hazy, or •The 

time. historie cost approach. worse, slanted to research 
Weaknesses present results reports can 

• Vulnerable to • Possibly inadequate in the best light. be 
confounding events, disclosure by idiosyncratic 
which could skew companies. Great •Typically making it 
the returns for latitude in reporting surveys have a difficult for 
specific companies financia! results. low rate of the reader to 
at specific events. • Differences among 

participation (2- abstract 
Care by the 10%) that makes larger companies in accounting them vulnerable researcher and law policies adds noise to criticisms of 

implications 
of large numbers from one or 
deal with this. • Differences in generalizability. severa! 

accounting principies reports. 
from one country to the 
next make cross-border 
comparison difficult. 

SOURCE: (Bruner, 2002) 
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Appendix B: List of the acquisitions included in the sample 
SDC Deal 

Acqulror Name Target Name 
Date 

Number Announced 

147431020 Hallwood Energy Partners LP Energy Development Partners Ud 15/02/1990 

147702020 Danaher Corp Easco Hand Tools lnc 20/02/1990 

147772020 Teradata Corp ShareBase Corp 21/02/1990 

148301020 ALLTEL Corp Systematics lnc 02/03/1990 

163327020 ZyMOS Corp Renaissance GRX lnc 28/03/1990 

163642020 Cambridge BioScience Corp Biotech Research Laboratories lnc 03/04/1990 

163937020 MCI Communications Corp Telecom USA lnc 09/04/1990 

163956020 Lotus Development Corp Novell lnc 06/04/1990 

164040020 Taunton Technologies lnc VISX lnc 09/04/1990 

164067020 Cadence Design Systems lnc Automated Systems lnc 10/04/1990 

164492020 Bristol-Myers Squibb Co Concept lnc 20/04/1990 

165723020 American Exploration Co Hershey Oil Corp 11/05/1990 

165951020 Medtronic lnc Bio-Medicus lnc 16/05/1990 

166546020 Avery lnternational Corp Dennison Manufacturing Co 25/05/1990 

168015020 Diagnostek lnc EPIC Health Group lnc 21/06/1990 

169351020 GTE Corp Contel Corp 12/07/1990 

170805020 Arkla lnc Diversified Energies lnc 30/07/1990 

171786020 Rubbermaid lnc Eldon Industries lnc 06/08/1990 

172105020 Edison Brothers Stores lnc Webster Clothes lnc 10/08/1990 

172744020 Justin Industries lnc Tony Lama Co 22/08/1990 

174722020 Tidewater lnc Petroleum Helicopters lnc 21/09/1990 

183604020 SAGE Software lnc lndex Technology Corp 18/12/1990 

183883020 Office Depot lnc Office Club 20/12/1990 

185896020 Armco lnc Cyclops Industries lnc 16/01/1991 

186554020 Mesa Airlines lnc Air Midwest 24/01/1991 

186799020 Sonat lnc North Carolina Natural Gas 28/01/1991 

195204020 IE Industries lnc lowa Southern lnc 28/02/1991 

205719020 Litton Industries lnc lntermec Corp 18/04/1991 

205746020 ConAgra lnc Golden Valley Microwave Foods lnc 19/04/1991 

207001020 Network Systems Corp Vitalink Communications Corp 07/05/1991 

207159020 Jan Bell Marketing lnc Michael Anthony Jewelers lnc 09/05/1991 

208908020 Sound Advice lnc lmage Retailing Group lnc 30/05/1991 
210762020 Adagelnc Relm Communications lnc 19/06/1991 
212643020 Borland lnternational lnc Ashton-Tate Corp 10/07/1991 

225058020 IVAX Corp Noven Pharmaceuticals lnc 13/09/1991 
225226020 UAL Corp Air Wis Services lnc 17/09/1991 

226002020 Bell Atlantic Corp Metro Mobile CTS lnc 24/09/1991 

227763020 CUC lnternational lnc Entertainment Publishing Corp 15/10/1991 

237108020 Vital Signs lnc Biomedical Dynamics Corp 06/11/1991 

238789020 First Financia! Management Corp ALTA Health Strategies lnc 29/11/1991 

246243020 Shaw Industries lnc Salem Carpe! Milis lnc 10/02/1992 

247064020 Home lntensive Care lnc Preferred Homecare of America lnc 20/02/1992 

247083020 Advance Ross Corp Environmental Services of America lnc 20/02/1992 

248923020 Silicon Graphics lnc MIPS Computer Systems lnc 12/03/1992 

251489020 Jostens lnc Wicat Systems lnc 06/04/1992 
254307020 Scios lnc Nova Pharmaceutical Corp 13/05/1992 

259982020 Tyson Foods lnc Arctic Alaska Fisheries Corp 16/06/1992 

272441020 Kansas City Southem Industries lnc MidSouth Corp 21/09/1992 

273374020 American Ecology Corp(Ecol Partners Ud) Waste Processor Industries lnc 28/09/1992 
275660020 Conner Peripherals lnc Archive Corp 22/10/1992 
307243020 lnsiluform Technologies lnc Naylor Industries lnc 10/11/1992 

309870020 MEDSTAT Systems lnc lnforum lnc 01/12/1992 
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310039020 Ball Corp Heekin Can lnc 02/12/1992 

311851020 American Cyanamid Co lmmunex Corp 15/12/1992 

313115020 Osmonics lnc Autotrol Corp 24/12/1992 

315522020 US Long Distance Corp Value-Added Communications lnc 14/01/1993 

319678020 Bausch & Lomb lnc Dahlberg lnc 02/02/1993 

324513020 Brite Voice Systems lnc Perception Technology Corp 08/03/1993 

325340020 Allegheny Ludlum Corp Athlone Industries lnc 12/03/1993 

328251020 Sterling Software lnc Systems Center lnc 01/04/1993 

335493020 Cyprus Minerals Co AMAX lnc 25/05/1993 

338257020 IVAX Corp Johnson Products Co lnc 14/06/1993 

339327020 National Health Laboratories lnc Damon Corp 21/06/1993 

342001020 Catalina Lighting lnc Dynasty Classics Corp 06/07/1993 

361707020 Mattel lnc Fisher-Price lnc 19/08/1993 

363969020 Dresser Industries lnc Baroid Corp 07/09/1993 

365218020 Sonoco Products Co Engraph lnc 13/09/1993 

365863020 United Water Resources lnc GWC Corp(United Water Resources) 16/09/1993 

367610020 Network Systems Corp Bytex Corp 27/09/1993 

368959020 Moorco lntemational Fischer & Porter Co 18/03/1994 

369877020 Spectranetics Corp Advanced lnterventional Systems lnc 07/10/1993 

370459020 H&R Block lnc MECA Software lnc 12/10/1993 

371240020 Chipcom Corp Artel Communications Corp 18/10/1993 

371610020 Sheldahl lnc Datakey lnc 19/10/1993 

373152020 BancTeclnc Terminal Data Corp 28/10/1993 

376437020 American Ecology Corp(Ecol Partners Ud) Chemfix Technologies lnc 12/11/1993 

377381020 OrNda HealthCorp American Healthcare Management lnc 18/11/1993 

382165020 Regency Health Services lnc Care Enterprises lnc 21/12/1993 

383324020 Capucino's lnc Bastan Restaurant Associates lnc 29/12/1993 

384598020 FHP lnternational Corp TakeCare lnc 10/01/1994 

389785020 COMSAT Corp Radiation Systems lnc 31/01/1994 

389787020 Octel Communications Corp VMX lnc 31/01/1994 

391180020 Electronic Arts lnc Broderbund Software lnc 09/02/1994 

391315020 Advanced Technology Laboratories lnc lnterspec lnc 10/02/1994 

394400020 Martin Marietta Corp Grumman Corp 07/03/1994 

394555020 Eli Lilly & Co Sphinx Pharmaceuticals Corp 08/03/1994 

394795020 Mesa Airlines lnc CCAIR lnc 09/03/1994 

395638020 Adobe Systems lnc Aldus Corp 15/03/1994 

396451020 LDDS Communications lnc ACC Corp 21/03/1994 

398031020 Baxter lntemational lnc lntramed Laboratories lnc 31/03/1994 

398465020 Reveo DS lnc Hook-SupeRx lnc 04/04/1994 

398665020 AmeriQuest Technologies lnc Kenfil lnc 05/04/1994 

401100020 IDB Communications Group lnc Peoples Telephone Co lnc 21/04/1994 

404716020 HBO&Co Serving Software lnc 13/05/1994 

406491020 Radius lnc SuperMac Technology lnc 23/05/1994 

406570020 Winston Fumiture Co lnc Loewenstein Furniture Group lnc 23/05/1994 

407240020 Orthomet lnc Kirschner Medica! Corp 25/05/1994 

409904020 Read-Rite Corp Sunward Technologies lnc 09/06/1994 

413392020 Exide Electronics Group lnc lnternational Power Machines Corp 29/06/1994 

414303020 Wellfleet Communications, lnc. SynOptics Communications lnc 05/07/1994 

416592020 Kuhlman Corp Communication Cable lnc 18/07/1994 

419292020 General Nutrition Cos lnc Nature Food Centres lnc 25/07/1994 

419485020 Midwest Resources lnc lowa-lllinois Gas & Electric Co 27/07/1994 

420665020 Greenwich Pharmaceuticals lnc Bastan Life Sciences lnc 03/08/1994 

421339020 Storage Technology Corp Network Systems Corp 09/08/1994 

421471020 Johnson & Johnson Neutrogena Corp 22/08/1994 

422756020 Hamischfeger Industries lnc Joy Technologies lnc 18/08/1994 
423695020 Software Etc Stores lnc Babbageslnc 25/08/1994 
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424275020 General Signal Corp Reliance Electric Ca 30/08/1994 

424484020 Bastan Scientific Corp Cardiovascular lmaging Systems lnc 31/08/1994 

427097020 HealthSouth Rehabilitation Corp Relife lnc 19/09/1994 

427284020 Parker & Parsley Petroleum Ca Tide West Oil Ca 20/09/1994 

429433020 Mark IV Industries lnc Purolator Products Ca 03/10/1994 

430467020 Panhandle Eastem Corp Associated Natural Gas Corp 10/10/1994 

432596020 Avid Technology lnc Digidesign lnc 25/10/1994 

433450020 Pfizer lnc NAMIC USA Corp 31/10/1994 

433869020 Quaker Oats Ca Snapple Beverage Corp 02/11/1994 

434557020 Stanl Corp(Bessemer Capital Partners LP) Trice Products Corp 08/11/1994 

434821020 Data Broadcasting Corp Broadcast lntemational lnc 09/11/1994 

434868020 Harken Energy Corp Search Exploration lnc 09/11/1994 

439544020 biosys Crop Genetics lnternational Corp 09/12/1994 

439856020 BISYS Group lnc Concord Holding Corp 12/12/1994 

445864020 Boomtown lnc National Gaming Corp 18/01/1995 

446087020 ALC Communications Corp ConferTech lnternational lncorporated 19/01/1995 

448972020 VMARK Software lnc Easel Corp 27/01/1995 

449262020 LA Gear lnc Ryka lnc 30/01/1995 

449769020 Evergreen Media Corp Broadcasting Partners lnc 01/02/1995 

450411020 Silicon Graphics lnc Wavefront Technologies lnc 07/02/1995 

450684020 PetSmart lnc Petstuff lnc 07/02/1995 

452180020 Bell Sports Corp American Recreation Ca Holdings lnc 15/02/1995 

454577020 Homedco Group lnc Abbey Healthcare Group lnc 02/03/1995 

455087020 Mothers Work lnc A Pea in the Pod lnc 06/03/1995 

455951020 AMP lnc M/A-COM lnc 10/03/1995 

457603020 Paychexlnc Pay-Fone Systems lnc 20/03/1995 

458250020 lnternational Lottery & Totalizator Systems 
Lottery Enterprises lnc 23/03/1995 lnc 

459421020 Sun Healthcare Group lnc CareerStaff Unlimited lnc 30/03/1995 

459430020 Watson Pharmaceuticals lnc Circa Pharmaceuticals lnc 30/03/1995 

463720020 Circon Corp Cabot Medical Corp 25/04/1995 

464701020 Wisconsin Energy Corp Northem States Power Ca 01/05/1995 

465231020 Graneare lnc Evergreen HealthCare Ud 03/05/1995 

465591020 Douglas & Lomasen Ca Bestop lnc 04/05/1995 

469080020 BancTeclnc Recognition lntemational lnc 19/05/1995 

469307020 Nellcor lnc Puritan-Bennett 22/05/1995 

469310020 MCI Communications Corp Nationwide Cellular Service lnc 22/05/1995 

469611020 Medco Research lnc Repligen Corp 23/05/1995 

469817020 lnsituform Technologies lnc lnsituform Mid-America lnc 24/05/1995 

469888020 CR Bard lnc MedChem Products lnc 24/05/1995 

470270020 Computer Associates lnternational lnc Legent Corp 25/05/1995 

470731020 McAfee Associates lnc Saber Software lnc 30/05/1995 

474674020 Gensia lnc Aramed lnc 16/06/1995 

475603020 Adobe Systems lnc Frame Technology Corp 22/06/1995 

480582020 Lear Seating Corp Automotive Industries Holding lnc 17/07/1995 

480607020 HBO &Ca CliniCom lnc 17/07/1995 

481322020 Greenfield Industries lnc (Harbour Group 
Rule Industries lnc 20/07/1995 

Ud) 
483124020 Benson Eyecare Corp Bolle America lnc 26/07/1995 

483780020 Broderbund Software lnc Learning Ca 31/07/1995 

486376020 Federated Department Stores lnc 
Broadway Stores(Federated Department 

14/08/1995 
Stores lnc) 

488344020 Public Service Ca of Colorado Southwestem Public Service Ca 23/08/1995 

489077020 North American Biologicals lnc Univax Biologics lnc 28/08/1995 
489156020 Cardinal Health lnc Medicine Shoppe lntemational lnc 28/08/1995 
490436020 Shoney's lnc TPI Enterprises lnc 05/09/1995 

492220020 Tesoro Petroleum Corp Coastwide Energy Services lnc 14/09/1995 

492608020 Measurex Corp Data Measurement Corp 15/09/1995 
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493334020 Seagate Technology lnc Conner Peripherals lnc 20/09/1995 

493470020 Hewlett-Packard Co Convex Computer Corp 21/09/1995 

494046020 Baltimore Gas and Electric Co Potomac Electric Power Company 25/09/1995 

494329020 Collins & Aikman Corp Larizza Industries lnc 26/09/1995 

496261020 Aqua Care Systems lnc EV Environmental lnc 04/10/1995 

502938020 Puget Sound Power & Light Co Washington Energy Co 18/10/1995 

503249020 National Media Corp Positive Response Television lnc 19/10/1995 

503466020 Advanced Micro Devices lnc NexGen lnc 20/10/1995 

503945020 Diebold lnc Griffin Technology lnc 23/10/1995 

514750020 Alberto-Culver Co St lves Laboratories Corp 31/10/1995 

514894020 AMRE lnc Facelifters Home Systems lnc 01/11/1995 

515318020 Marquette Electronics lnc USA E For M Corp 06/11/1995 

516857020 IMC Global lnc Vigoro Corp 13/11/1995 

517634020 Uni-Marts lnc Dairy Mart Convenience Stores lnc(DM 15/11/1995 
Associates Ud) 

518390020 Tidewater lnc Hombeck Offshore Services lnc 20/11/1995 

521264020 URS Corp Greiner Engineering lnc 04/12/1995 

522667020 Retirement Care Associates lnc NewCare Health Corp 08/12/1995 
522691020 Newell Co Holson Burnes Group lnc 11/12/1995 
524538020 Steris Corp AMSCO lnternational 18/12/1995 

525066020 USA Waste Services lnc Western Waste Industries lnc 19/12/1995 

526139020 UtiliCorp United lnc Kansas City Power & Light Co 22/01/1996 
528091020 Recoton Corp lnternational Jensen lnc 03/01/1996 
531600020 Star Multi Care Services lnc AMSERV Healthcare lnc 18/01/1996 
532360020 Spartech Corp Portage Industries Corp 23/01/1996 
532943020 ENSCO lnternational lnc Dual Drilling Co(Mosvold Shipping AS) 25/01/1996 
533311020 WH Brady Co Varitronic Systems lnc 29/01/1996 
533499020 St Jude Medical lnc Daig Corporation 30/01/1996 
535182020 Harte-Hanks lnc DiMark lnc 05/02/1996 

536772020 Honeywell lnc Duracraft Corp 12/02/1996 
537781020 Tosco Corp Circle K Corp(CK Acquisitions Corp) 16/02/1996 

539459020 lnterim Services lnc Brandon Systems Corp 27/02/1996 
541819020 Nellcor Puritan-Bennett lnfrasonics lnc 11/03/1996 
542288020 Eaton Corp CAPCO Automotive Products Corp 13/03/1996 
543399020 Hollywood Park lnc Boomtown lnc 20/03/1996 
545907020 Abbott Laboratories MediSense lnc 29/03/1996 
546128020 SBC Communications lnc Pacific Telesis Group 01/04/1996 

549431020 Fortune Petroleum Corp Texoil lnc 18/04/1996 

549623020 Reynolds & Reynolds Co Duplex Products lnc 22/04/1996 

550935020 Computer Sciences Corp Continuum Co lnc 29/04/1996 

551237020 MFS Communications Co lnc UUNet Technologies lnc 30/04/1996 

553485020 Borland lnternational lnc Open Environment Corp 13/05/1996 

554799020 FPA Medical Management lnc Ster1ing Healthcare Group lnc 20/05/1996 

555440020 Cabletron Systems lnc Network Express lnc 22/05/1996 

557311020 Maxim Group lnc lmage Industries lnc 31/05/1996 

558658020 D11 Group Orbit Semiconductor lnc 10/06/1996 

560204020 Osicom Technologies lnc Builders Warehouse Association lnc 18/06/1996 

560224020 Graham-Field Health Products lnc Everest & Jennings lnternational 17/06/1996 

562826020 Tribune Co Renaissance Communications Corp 01/07/1996 

562828020 Rockwell lnternational Corp Brooktree Corp 01/07/1996 

566839020 Hologic lnc FluoroScan lmaging Systems lnc 19/07/1996 

567009020 Enron Corp Portland General Corp 19/07/1996 
567093020 Seagull Energy Corp Global Natural Resources lnc 22/07/1996 

573494020 Freeport-McMoRan lnc Arcadian Corp 07/08/1996 
574818020 Houston Industries lnc NorAm Energy Corp 09/08/1996 

574822020 Delmarva Power & Light Atlantic Energy lnc 12/08/1996 
576563020 Sears Roebuck & Co Orchard Supply Hardware Stores 15/08/1996 
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577450020 Commonwealth Aluminum Corp CasTech Aluminum Group lnc 19/08/1996 

578956020 WorldCom lnc MFS Communications Co lnc 26/08/1996 

580986020 Staples lnc Office Depot lnc 04/09/1996 

583059020 Louisiana-Pacific Corp GreenStone Industries lnc 10/09/1996 

584658020 Ohio Edison Co Centerior Energy Corp 16/09/1996 

585728020 Daniel Industries lnc Betüs Corp 17/09/1996 

586840020 Ultramar Corp Diamond Shamrock lnc 23/09/1996 

589333020 Continental Circuits Corp Sigma Circuits lnc 30/09/1996 

590284020 Toys "R" Us lnc Baby Superstore lnc 02/10/1996 

590648020 Nextel Communications lnc 
Pittencrieff Communications lnc(Pittencrieff 

03/10/1996 
PLC) 

590682020 NovaCare lnc Advanced Orthopedic Technologies lnc 02/10/1996 

592399020 American Medica! Response lnc STAT Healthcare lnc 08/10/1996 

594185020 Video Sentry Corp Knogo North America lnc 10/10/1996 

594893020 CSX Corp Conrail lnc 15/10/1996 

596217020 Tenet Healthcare Corp OrNda HealthCorp 17/10/1996 

601002020 DSP Communications lnc Proxim lnc 29/10/1996 

605314020 Bergen Brunswig Corp IVAX Corp 11/11/1996 

605512020 HFS lnc PHH Corp 11/11/1996 

607075020 Rational Software Corp SQA lnc 12/11/1996 

608918020 lntermet Corp Sudbury lnc 18/11/1996 

610765020 Duke Power Co PanEnergy Corp 25/11/1996 

611289020 Clorox Co Armor Ali Products Corp (McKesson Corp) 26/11/1996 

612000020 Bell Industries lnc Milgray Electronics lnc 27/11/1996 

612264020 Woolworth Corp Eastbay lnc 02/12/1996 

613800020 Baxter lntemational lnc Research Medica! lnc 04/12/1996 

614093020 Hadco Corp Zycon Corp 05/12/1996 

614102020 ServiceMaster LP Barefoot lnc 05/12/1996 

614105020 Applied Materials lnc Opal lnc 25/11/1996 

614811020 Medarex lnc Houston Biotechnology lnc 09/12/1996 

615092020 Autodesk lnc Softdesk I ne 10/12/1996 

616158020 Boeing Co McDonnell Douglas Corp 17/12/1996 

617482020 NIPSCO Industries lnc IWC Resources Corp 19/12/1996 

618088020 Gemstar lntemational Group Lid StarSight Telecast lnc 23/12/1996 

620585020 DLB Oil & Gas lnc Bonray Drilling Corp 07/01/1997 

622391020 Veritas Software Corp OpenVision Technologies lnc 13/01/1997 

622429020 Cell Genesys lnc Somatix Therapy Corp 13/01/1997 

622685020 KLA lnstruments Corp Tencor lnstruments lnc 14/01/1997 

623139020 Columbia/HCA Healthcare Corp Value Health lnc 15/01/1997 

623158020 Synopsys lnc Epic Design Technology lnc 16/01/1997 

623938020 Boston Scientific Corp Target Therapeutics lnc 20/01/1997 

624313020 MedPartners lnc lnPhyNet Medica! Management lnc 21/01/1997 

630611020 EndoSonics Corp Cardiometrics lnc 27/01/1997 

634142020 Scotsman Industries lnc Kysor Industrial Corp 03/02/1997 

644896020 Franklin Electronic Publishers lnc Voice Powered Technology lntemational 
27/02/1997 lnc 

644914020 Carneo lntemational lnc Production Operators Corp 27/02/1997 

646685020 Fiserv lnc BHC Financia! lnc 03/03/1997 

647220020 Ultimate Electronics lnc Audio King Corp 04/03/1997 

648052020 General Electric Co Greenwich Air Services lnc 10/03/1997 

648618020 Sylvan Leaming Systems lnc National Education Corp 12/03/1997 

649477020 Vital Signs lnc Marques! Medica! Products lnc 14/03/1997 

651309020 Lam Research Corp OnTrak Systems lnc 24/03/1997 

651370020 Checkers Orive-In Restaurants lnc Rally's Hamburgers lnc 25/03/1997 

651375020 IDX Systems Corp Phamis lnc 25/03/1997 

651609020 IBP lnc Foodbrands America lnc 25/03/1997 

654693020 Allegheny Power System lnc DQE lnc 07/04/1997 
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655417020 Procter & Gamble Co Tambrands lnc 09/04/1997 

657948020 ITT Industries lnc Goulds Pumps lnc 21/04/1997 

658465020 Hewlett-Packard Co VeriFonelnc 23/04/1997 

660114020 Toy Biz lnc 
Marvel Entertainment Group lnc(Andrews 

28/04/1997 
Group/Mafco Consolidated) 

661435020 Chart Industries lnc Cryenco Sciences lnc 01/05/1997 

661623020 Northrop Grumman Corp Logicon lnc 05/05/1997 

661943020 Durco lntemational lnc BW/IP lnc 06/05/1997 

661990020 Riddell Sports lnc Varsity Spirit Corp 06/05/1997 

662890020 Fred Meyer lnc Smith's Food & Drug Cenlers lnc 12/05/1997 

665129020 LG&E Energy Corp KU Energy Corp 21/05/1997 

665682020 Price Communications Corp Palmer Wireless lnc 23/05/1997 

668044020 Electronic Arts lnc Maxis lnc 04/06/1997 

668087020 Intermedia Communications lnc DIGEX lnc 05/06/1997 

669164020 Micron Electronics lnc NetFrame Systems lnc 10/06/1997 

669271020 Lennar Corp Pacific Greystone Corp 11/06/1997 

671401020 Gateway 2000 lnc Advanced Logic Research lnc 19/06/1997 

672478020 Louis Dreyfus Natural Gas Corp American Exploration Co 24/06/1997 

675002020 Western Pacific Airlines lnc Frontier Airlines lnc 30/06/1997 

675983020 Lockheed Martín Corp Northrop Grumman Corp 03/07/1997 

677718020 ValuJet lnc Airways Corp 10/07/1997 

677802020 Falcon Drilling Co Reading & Bates Corp 10/07/1997 

677963020 WPS Resources Corp Upper Peninsula Energy Corp 10/07/1997 

679381020 Burlington Resources lnc Louisiana Land & Exploration Co 17/07/1997 

682135020 Mallinckrodt lnc Nellcor Puritan-Bennett 24/07/1997 

682170020 Benihana lnc 
Rudy's Restaurant Group (Bright Star 

23/07/1997 
Holding) 

682505020 ITEQ lnc Astrotech lnternational Corp 24/07/1997 

682606020 Prime Hospitality Corp Homegate Hospitality lnc 25/07/1997 

682958020 lntel Corp Chips and Technologies lnc 28/07/1997 

683218020 IMC Global lnc Freeport-McMoRan lnc 28/07/1997 
684431020 DataWorks Corp lnteractive Group lnc 31/07/1997 

685079020 lwerks Entertainment lnc Showscan Entertainment lnc 05/08/1997 

687027020 Fairfield Communities lnc Vacation Break USA lnc 11/08/1997 

688048020 COMFORCE Corp Uniforce Services lnc 14/08/1997 

688204020 Elcotel lnc 
Technology Service Group lnc (Wexford 

14/08/1997 
Partners Fund) 

688670020 Texacolnc Monterey Resources lnc 18/08/1997 

690139020 Comverse Technology lnc Boston Technology lnc 21/08/1997 

690598020 Perkin-Elmer Corp PerSeptive Biosystems lnc 25/08/1997 

692134020 Promus Hotel Corp Doubletree Corp 02/09/1997 

692270020 BTG lnc Micros-to-Mainframes lnc 02/09/1997 

692378020 Educaüon Alternatives lnc Sunrise Educational Services lnc 02/09/1997 

692409020 Computer Products lnc Zytec Corp 03/09/1997 

693585020 Graham-Field Health Producls lnc Fuqua Enlerprises lnc 08/09/1997 

694171020 Silicon Valley Group lnc Tinsley Laboratories lnc 10/09/1997 

694402020 Pillowtex Corp Fieldcrest Cannon lnc 11/09/1997 

696263020 CBS Corp American Radio Systems Corp 19/09/1997 

696276020 Marshall Industries Ster1ing Electronics Corp 19/09/1997 

699205020 Wallace Computer Services lnc Graphic Industries lnc 29/09/1997 

699371020 Lumisys lnc CompuRAD lnc 29/09/1997 
700243020 Westell Technologies lnc Amati Communications Corp 01/10/1997 

700928020 GT lnteractive Software Corp Spectrum Holobyte lnc 06/10/1997 

701014020 Guidant Corp EndoVascular Technologies lnc 06/10/1997 

701477020 Loral Space & Communications Ud Orion Network Systems lnc 06/10/1997 

702435020 Kennametal lnc Greenfield Industries lnc (Harbour Group 10/10/1997 
Lid) 

702574020 McAfee Associates lnc Network General Corp 13/10/1997 
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702790020 ICG Communications lnc 
Netcom On-Line Communication Services 

13/10/1997 
lnc 

702898020 Ligand Pharmaceuticals lnc Allergan Ligand Retinoid Therapeutics lnc 24/09/1997 

703100020 FinishMaster lnc Thompson PBE lnc 15/10/1997 

704007020 Kinder Morgan Energy Partners LP 
Santa Fe Pacific Pipeline Partners 

20/10/1997 
LP(Santa Fe Industries lnc) 

704387020 Budget Group lnc Cruise America lnc 20/10/1997 

706933020 Arris Pharmaceuticals Corp Sequana Therapeutics 03/11/1997 

707008020 Allegheny Teledyne lnc Oregon Metallurgical Corp 03/11/1997 

707087020 Desktop Data lnc Individual lnc 03/11/1997 

707128020 Parametric T echnology Corp ComputerVision Corp 04/11/1997 

707327020 Consolidated Slores Corp Mac Frugal's Bargains-Closeouts lnc 05/11/1997 

708121020 Mauna Loa Macadamia Partners, L.P. C Brewer Homes lnc 06/11/1997 

710763020 Borland lnternational lnc Visigenic Software lnc 17/11/1997 

711137020 Total Renal Care Holdings lnc Renal Treatment Centers lnc 19/11/1997 

711638020 TRW lnc BDM lnternational lnc 21/11/1997 

712560020 Davel Communications lnc Communications Central lnc 24/11/1997 

713546020 AXENT Technologies lnc Raptor Systems lnc 01/12/1997 

714064020 Rehabilicare lnc Staodyn lnc 02/12/1997 

717380020 Bethlehem Steel Corp Lukenslnc 12/12/1997 

717401020 Santa Barbara Restaurant Group lnc Timber Lodge Steakhouse 12/12/1997 

718765020 Harrahs Entertainment lnc Showboat lnc 19/12/1997 

719232020 Harsco Corp Chemi-Trol Chemical Co 19/12/1997 

719394020 Eastem Enterprises Essex County Gas Company 22/12/1997 

719535020 American Electric Power Co lnc Central & South West Corp 22/12/1997 

722948020 SBC Communications lnc Southern New England 
05/01/1998 Telecommunications Corp 

723176020 PLATINUM Technology lnc Learmonth & Burchetl Management 
05/01/1998 

Systems PLC 
723265020 ValueVision lnternational lnc National Media Corp 05/01/1998 

723326020 Oakwood Homes Corp Schult Homes Corp 06/01/1998 

723802020 Titan Corp DBA Systems lnc 06/01/1998 

726323020 lnternational Technology Corp OHM Corp 15/01/1998 

727081020 Albertsons lnc Buttrey Food and Drug Stores Co 20/01/1998 

727323020 Microsemi Corp BKC Semiconductors lnc 21/01/1998 

729641020 BMC Software lnc BGS Systems lnc 02/02/1998 

731983020 CVS Corp Arbor Drugs lnc 09/02/1998 

733427020 Bayou Steel Corp Northwestern Steel & Wire Co 17/02/1998 

733499020 Hadco Corp Continental Circuits Corp 17/02/1998 

733773020 Applied Graphics Technologies lnc Devon Group lnc 17/02/1998 

733797020 Jan Bell Marketing lnc Mayor's Jewelers lnc 18/02/1998 

734923020 Network Associates lnc Trusted lnformation Systems lnc 23/02/1998 

735236020 Baxter lntemational lnc Somatogen lnc 24/02/1998 

735442020 Precision Castparts Corp Environment/One Corp 25/02/1998 

736364020 Unitrode Corp Benchmarq Microelectronics lnc 02/03/1998 

737302020 Global Industrial Technologies lnc AP Green Industries lnc 04/03/1998 

741076020 CBT Group PLC ForeFront Group lnc 17/03/1998 

741168020 Southdown lnc Medusa Corp 18/03/1998 

742033020 
CompuCom Systems lnc(Safeguard 

Computer lntegration Corp 19/03/1998 
Scientifics lnc) 

750187020 Viad Corp MoneyGram Payment Systems lnc 06/04/1998 

750962020 DRS Technologies lnc NAI Technologies lnc 08/04/1998 

751514020 Paragon Health Network lnc Mariner Health Group lnc 13/04/1998 

752499020 Pennzoil Co Quaker State Corp 15/04/1998 

752576020 Phoenix Technologies Ud Award Software lntemational lnc 16/04/1998 

752974020 Sterling Commerce lnc XcelleNet lnc 17/04/1998 

754272020 Evans & Sutherland Computer Corp AccelGraphics lnc 22/04/1998 

755012020 Genesis Health Ventures lnc Vitalink Pharmacy Services lnc (Manor 27/04/1998 
Care) 
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756111020 Nevada Power Co Sierra Pacific Resources Corp 30/04/1998 

756970020 Tech Electro Industries lnc Denamerica Corp 01/05/1998 

757031020 Bowrnar lnstrument Corp Electronic Designs lnc 04/05/1998 

757755020 Woolworth Corp Sports Authority lnc 07/05/1998 
758198020 Consolidated Edison lnc Orange and Rockland Utilities, lnc. 11/05/1998 
758560020 Diamond Multimedia Systems lnc Micronics Computers lnc 11/05/1998 

758698020 Lomak Petroleum lnc Domain Energy Corporation 12/05/1998 
758818020 T Cell Sciences lnc Virus Research lnstitute lnc 12/05/1998 
759898020 Dillards lnc Mercantile Stores Co lnc 18/05/1998 
759943020 Office Depot lnc Viking Office Products lnc 18/05/1998 
760393020 Technitrol lnc GTI Corp(Telemetrix PLC) 19/05/1998 
760398020 CACI lntemational lnc QuesTech lnc 19/05/1998 

761374020 Arbor Software Corp Hyperion Software Corp 26/05/1998 
761684020 Acxiom Corp May & Speh lnc 27/05/1998 
762036020 Bowne & Co lnc Donnelley Enterprise Solutions lnc 28/05/1998 
762267020 Pogo Producing Co Arch Petroleum lnc 29/05/1998 
762771020 Advanced Energy Industries lnc RF Power Products 02/06/1998 
765055020 Health Care and Retirement Corp Manor Care lnc 10/06/1998 
765932020 TeleSpectrum Worldwide lnc CRW Financia! lnc 12/06/1998 
766967020 TMCI Electronics lnc Pen lnterconnect lnc 17/06/1998 
767232020 Lyondell Petrochemical Co ARCO Chemical Co 18/06/1998 

767332020 NOVACorp PMT Services lnc 18/06/1998 
768457020 Reptron Electronics lnc AII American Semiconductor lnc 22/06/1998 
769542020 Mylan Laboratories lnc Penederrn lnc 24/06/1998 

770415020 Philadelphia Suburban Corp Consumers Water Co 29/06/1998 

773094020 Zebra Technologies lntemational LLC Eltron lnternational lnc 09/07/1998 
773650020 Cytec Industries lnc American Materials & Technologies Corp 09/07/1998 
773963020 National Vision Associates Ud New West Eyeworks lnc 14/07/1998 
777574020 Digital Microwave Corp Innova Corp 23/07/1998 
778524020 Meridian Diagnostics lnc Gull Laboratories lnc (Fresenius AG) 27/07/1998 
780347020 CMS Energy Corp Continental Natural Gas lnc 03/08/1998 
780428020 McMoRan Oíl & Gas Co Freeport-McMoRan Sulphur lnc 03/08/1998 
781252020 Service Corp lnternational Equity Corp lntemational 06/08/1998 

781356020 Safeway lnc Carr-Gottstein Foods Co 06/08/1998 

783477020 CalEnergy Co lnc MidAmerican Energy Holdings Co 12/08/1998 
783623020 Hasbro lnc MicroProse lnc 12/08/1998 
783873020 Grane Co Liberty Technologies lnc 12/08/1998 
783979020 Cablevision Systems Corp Clearview Cinema Group lnc 13/08/1998 
784778020 Waste Management lnc Eastem Environmental Services lnc 17/08/1998 
787150020 Herley Industries lnc General Microwave Corp 24/08/1998 
787863020 Salton/Maxim Houswares lnc Toastmaster lnc. 26/08/1998 
788175020 Mesa Air Group lnc CCAIR lnc 28/08/1998 
789145020 Sanmina Corp Altron lnc 02/09/1998 
789323020 DST Systems lnc uses lntemational lnc 02/09/1998 
794654020 lmmucor lnc Gamma Biologicals lnc 21/09/1998 
799014020 Summit Technology lnc Autonomous Technologies Corp 01/10/1998 
799563020 ALZA Corp SEQUUS Pharrnaceuticals lnc 05/10/1998 

800659020 Thomas & Betts Corp Ocal lnc 07/10/1998 
801060020 lnaCom Corp Vanstar Corp 09/10/1998 
801094020 Pen lnterconnect lnc Laminating Technologies lnc 08/10/1998 

801650020 Applied Materials lnc Consilium lnc 12/10/1998 
802225020 Kerr-McGee Corp Oryx Energy Co 15/10/1998 
802524020 Symantec Corp Quarterdeck Corp 14/10/1998 
802981020 Protection One lnc(Western Resources lnc) Lifeline Systems lnc 19/10/1998 
803121020 Clorox Co First Brands Corp 19/10/1998 
803145020 lntel Corp Shiva Corp 19/10/1998 
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803182020 Nabors Industries lnc Bayard Drilling Technologies lnc 19/10/1998 

803203020 Sunrise Assisted Living lnc Karrington Health lnc 19/10/1998 

804370020 Eclipse Surgical Technologies lnc CardioGenesis Corp 22/10/1998 

804408020 Superior Telecom lnc (Alpine Group) Essex lnternational lnc 22/10/1998 

806367020 Parker Drilling Co Superior Energy Services lnc 29/10/1998 

807174020 ServiceMaster Co LandCARE USA lnc 02/11/1998 

808714020 MGM Grand lnc Primadonna Resorts lnc 09/11/1998 

809704020 Carolina Power & Light Co North Carolina Natural Gas Corp 11/11/1998 

810118020 Ames Department Stores lnc Hills Stores Co 12/11/1998 

810725020 Vulcan Materials Co CalMat Co 16/11/1998 

810774020 California Water Service Group Dominguez Services Corp 16/11/1998 

811009020 Temple-lnland lnc HF Bancorp lnc, Heme!, California 16/11/1998 

812058020 Foilmark lnc HoloPak Technologies lnc 18/11/1998 

812154020 American Retirement Corp Assisted living Concepts lnc 19/11/1998 

812381020 Arden! Software lnc Prism Solutions lnc 19/11/1998 

812517020 SpeedFam lntemational lnc lntegrated Process Equipment Corp 20/11/1998 

813081020 AES Corp CILCORP lnc 20/11/1998 

815804020 Microwave Power Devices lnc Amplidyne lnc 02/12/1998 

816235020 Automatic Data Processing lnc Vincam Group lnc 03/12/1998 

818626020 Cracker Barrel Old Country Store lnc Logans Roadhouse lnc 11/12/1998 

819843020 American Oncology Resources lnc Physician Reliance Network lnc 14/12/1998 

820095020 3Dfx lnteractive lnc STB Systems lnc 11/12/1998 

823273020 Pinnacle Systems lnc Truevision lnc 17/12/1998 

823735020 Phar-Mor lnc Pharrnhouse Corp 17/12/1998 

824499020 BorgWarner lnc Kuhlman Corp 18/12/1998 

824657020 Rohm & Haas Co LeaRonal lnc 18/12/1998 

825553020 Kimberly-Clark Corp Ballard Medical Products 23/12/1998 

825839020 KeraVision lnc Transcend Therapeutics lnc 23/12/1998 

837463020 Casella Waste Systems lnc KTI lnc 13/01/1999 

837795020 Santa Fe Energy Resources Snyder Oil Corp 13/01/1999 

843782020 Louisiana-Pacific Corp 
ABT Building Products Corp (Kohlberg 19/01/1999 
Associates LP) 

843891020 Newport News Shipbuilding lnc Avondale Industries lnc 19/01/1999 

844013020 Coyote Sports lnc Royal Precision lnc 20/01/1999 

845226020 Rental Service Corp NationsRent lnc 21/01/1999 

845368020 FSI lnternational lnc Yieldup lnternational Corp 22/01/1999 

846753020 Warner-Lambert Co Agouron Pharrnaceuticals lnc 26/01/1999 

847733020 Checkers Orive-In Restaurants lnc Rally's Hamburgers lnc 29/01/1999 

848181020 Eaton Corp Aeroquip-Vickers lnc 01/02/1999 

851000020 Diedrich Coffee lnc Coffee People lnc(Second Cup Ud) 09/02/1999 

851694020 Federated Department Stores lnc Fingerhut Cos lnc 11/02/1999 

851729020 USA Networks lnc Lycoslnc 09/02/1999 

853114020 SCANACorp 
Public Service Company of North Carolina 

17/02/1999 
lnc 

853384020 SYSCO Corp Doughtie's Foods lnc 17/02/1999 

853734020 Diagnostic Health Services lnc Medical Alliance lnc 18/02/1999 

853761020 Cintas Corp Unitog Co 11/01/1999 

854196020 Dominion Resources lnc Consolidated Natural Gas Co 22/02/1999 

854206020 United Technologies Corp Sundstrand Corp 22/02/1999 

854354020 LSI Logic Corp SEEQ Technology lnc 22/02/1999 

856935020 Gilead Sciences lnc NeXstar Pharrnaceuticals lnc 01/03/1999 

858232020 Men's Wearhouse lnc K&G Men's Center lnc 04/03/1999 

858307020 UtiliCorp United lnc St Joseph light & Power Co 04/03/1999 

858947020 Empire of Carolina lnc Morrow Snowboards 08/03/1999 

860927020 El Paso Energy Corp Sonat lnc 15/03/1999 

861894020 
Plexus Corp(Corporate Property Associates 

SeaMED Corp 16/03/1999 
11) 

864172020 MTS Systems Corp DSP Technology lnc 23/03/1999 
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865001020 lnterim Services lnc Norrell Corp 25/03/1999 

865403020 Northern States Power Co New Century Energies lnc 25/03/1999 

867454020 Tyler Corp CPS Systems lnc 31/03/1999 

870498020 Regis Corp Barbers Hairstyling for Men & Women lnc 26/01/1999 

874318020 Energy East Corp Connecticut Energy Corporation 23/04/1999 

875837020 lnterVoice lnc Brite Voice Systems lnc 27/04/1999 

876309020 Eastman Chemical Co Lawter lntemational lnc 27/04/1999 

876822020 Covance lnc PAREXEL lntemalional Corp 29/04/1999 

877281020 Box Hill Systems Corp Artecon lnc 30/04/1999 

877296020 Pentair lnc Essef Corp 29/04/1999 

877690020 Ceridian Corp ABR lnforrnation Services lnc 30/04/1999 

878010020 Texas lnstruments lnc lntegrated Sensor Solutions lnc 03/05/1999 

878669020 URS Corp Dames & Moore Group 05/05/1999 

880105020 Georgia-Pacific Corp Unisource Worldwide lnc 10/05/1999 

880282020 ACT Manufacturing lnc CMC Industries lnc 10/05/1999 

880764020 ShopKo Stores lnc Pamida Holdings Corp 10/05/1999 

880785020 JLG Industries lnc Gradall Industries lnc 11/05/1999 

880791020 IT Group lnc EMCON 10/05/1999 

881077020 Cox Communications lnc TCA Cable TV lnc 12/05/1999 

881401020 Esenjay Exploralion lnc 3DX Technologies lnc 12/05/1999 

881441020 Emerson Electric Co Daniel Industries lnc 13/05/1999 

882001020 Syneliclnc Medical Manager Corp 17/05/1999 

882213020 Precision Castparts Corp Wyman-Gordon Co 17/05/1999 

882942020 Aris Corp fine.com lntemalional Corp 18/05/1999 

882986020 Metromedia lnternalional Group lnc PLD Telekom lnc 18/05/1999 

884184020 Devon Energy Corp PennzEnergy Co 20/05/1999 

884672020 Tandy Corp Amerilink Corp 21/05/1999 

885218020 RadiSys Corp Texas Micro lnc 24/05/1999 

886797020 Crompton & Knowles Corp WitcoCorp 01/06/1999 

887428020 Westwood One lnc Metro Networks lnc 02/06/1999 

887440020 Friede Goldman lntemalional lnc Halter Marine Group lnc 02/06/1999 

887462020 Geon Co(BF Goodrich Co) O'Sullivan Corp 02/06/1999 

887890020 Weslinghouse Air Brake Co MotivePower Industries lnc 03/06/1999 

887901020 Chemfab Corp Uroquest Medical Corp 03/06/1999 

890449020 YellowCorp Jevic Transportation lnc 07/06/1999 

891074020 AutoCyte lnc Neopath lnc 07/06/1999 

891640020 SuperValu lnc Richfood Holdings lnc 09/06/1999 

892788020 Indiana Energy lnc SIGCORP lnc 11/06/1999 

892809020 lllinova Corp Dynegylnc 11/06/1999 

892812020 DoubleClick lnc Abacus Direct Corp 14/06/1999 

893358020 Northeast Utililies Yankee Energy System lnc 15/06/1999 

893395020 Unisys Corp PulsePoint Communicalions 15/06/1999 

893641020 Pharrnacia & Upjohn lnc SUGEN lnc 15/06/1999 

895137020 National Service Industries lnc Holophane 21/06/1999 

895568020 Abbott Laboratories Al.2A Corp 21/06/1999 

895636020 S3 lnc Diamond Multimedia Systems lnc 22/06/1999 

896724020 Metromedia Fiber Network lnc AboveNet Communications lnc 22/06/1999 

898708020 Avnet lnc Marshall Industries 28/06/1999 
898712020 Wisconsin Energy Corp WICOR lnc 28/06/1999 
900852020 lnnovex lnc ADFlex Solutions lnc 01/07/1999 

904440020 ONSALE lnc Egghead.com lnc 14/07/1999 

904830020 ASARCO lnc Cyprus Amax Minerals Co 15/07/1999 

906041020 Cincinnati Bell lnc IXC Communications lnc 21/07/1999 

908288020 Cooper Tire & Rubber Co Standard Products Co 27/07/1999 

909758020 Merck & Co lnc SIBIA Neurosciences lnc 02/08/1999 

909908020 Career Education Corp California Culinary Academy lnc 02/08/1999 
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910382020 Harris Corp 
Pacific Research & Engineering 03/08/1999 
Corporal ion 

910445020 Carlisle Cos lnc Titan lnternational lnc 04/08/1999 

910848020 Cypros Pharmaceutical Corp RiboGene lnc 04/08/1999 

911391020 EMC Corp Data General Corp 09/08/1999 

915357020 GelTex Pharrnaceuticals lnc SunPharm Corp 16/08/1999 

916767020 Motorola lnc Metrowerks lnc 19/08/1999 

916780020 Textron lnc Omniquip lntemational lnc 23/08/1999 

918312020 Procter & Gamble Co Recovery Engineering lnc 26/08/1999 

918364020 Netrix Corp OpenROUTE Networks lnc 27/08/1999 

918375020 Viatel lnc Destia Communications lnc 27/08/1999 

918943020 Guidant Corp CardioThoracic Systems lnc 30/08/1999 

920274020 Hilton Hotels Corp Promus Hotel Corp 07/09/1999 

922179020 Solectron Corp Smart Modular Technologies lnc 13/09/1999 

922614020 Microsoft Corp Visio Corp 15/09/1999 

923021020 Photronics lnc Align-Rite lnternational lnc 15/09/1999 

923704020 Computer Sciences Corp Nichols Research Corp 20/09/1999 

924288020 Micro Componen! Technology lnc Aseco Corp 20/09/1999 

924297020 CMGI lnc AdForce lnc 20/09/1999 

924791020 Medlmmune lnc US Bioscience lnc 22/09/1999 

925170020 PECO Energy Co Unicom Corp 23/09/1999 

925207020 MindSpring Enterprises lnc Earthlink Network lnc 23/09/1999 

925898020 Angeion Corp Medical Graphics Corp 23/09/1999 

929021020 Omnicom Group lnc M/A/R/C Group 01/10/1999 

929032020 Kellogg Co Worthington Foods lnc 01/10/1999 

929644020 DTE Energy Co MCN Energy Group lnc 05/10/1999 

930030020 Faroudja lnc FOCUS Enhancements lnc 05/10/1999 

931190020 lntuit lnc Rock Financia! Corp 07/10/1999 

931526020 PeopleSoft lnc Vantive Corp 11/10/1999 

931767020 Vista Energy Resources lnc Prize Energy Corp 11/10/1999 

934731020 lron Mountain lnc Pierce Leahy Corp 21/10/1999 

934732020 NetManage lnc Wall Data lnc 21/10/1999 

938334020 Group Maintenance America Corp Building One Services Corp 02/11/1999 

938373020 American Greetings Corp Gibson Greetings lnc 03/11/1999 

939356020 KeySpan Corp Eastern Enterprises 04/11/1999 

940238020 Arch Communications Group lnc Paging Network lnc 08/11/1999 

940907020 PSC lnc Percon lnc 09/11/1999 

942330020 Palatin Technologies lnc Molecular Biosystems lnc 12/11/1999 

942394020 Charrning Shoppes lnc Catherines Stores Corp 15/11/1999 

947316020 King Pharrnaceuticals lnc Medco Research lnc 01/12/1999 

949288020 Teltronics lnc Telident lnc 07/12/1999 

950660020 Unit Corp Questa Oil & Gas Co 13/12/1999 

951326020 Westell Technologies lnc Teltrend lnc 13/12/1999 

952535020 Unocal Corp Titan Exploration lnc 14/12/1999 

953893020 Monsanto Co Pharrnacia & Upjohn lnc 20/12/1999 

955776020 GPU lnc MYR Group lnc 22/12/1999 

956691020 Media 100 lnc Digital Origin lnc 28/12/1999 

959558020 Nextlink Communications lnc Concentric Network Corp 10/01/2000 

962638020 USFreightways Corp Transport Corp of America lnc 18/01/2000 

964067020 Camival Corp Fairfield Communities lnc 24/01/2000 

965944020 BroadVision lnc lnterleaf lnc 26/01/2000 

967321020 lnternational Rectifier Corp Zing Technologies lnc 28/01/2000 

967341020 Leapnet lnc SPR lnc 28/01/2000 

976474020 Dura Pharrnaceulicals lnc 
Spiros Development Corp 11 (Dura 

14/02/2000 
Pharmaceuticals) 

976815020 ChoicePoint lnc DBT Online lnc 14/02/2000 

977456020 Key Technology lnc Advanced Machine Vision Corp 15/02/2000 
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977805020 Lennar Corp US Home Corp 17/02/2000 

979509020 SBC Communications lnc Sterting Commerce lnc 22/02/2000 

983003020 Hain Food Group lnc Celestial Seasonings lnc 06/03/2000 

983469020 VeriSign lnc Network Solutions lnc 07/03/2000 

983651020 Applied Digital Solutions lnc Destron Fearing Corp 06/03/2000 

984550020 Cybex Computer Products Corp Apex lnc 08/03/2000 

986883020 National-Oilwell lnc IRI lnternational Corp 16/03/2000 

987881020 
Wesley Jessen Vision Care lnc (Bain 

Ocular Sciences lnc 17/03/2000 
Capital) 

988505020 RMI.NET lnc 
Internet Communications Corp (Anschutz 

20/03/2000 Corp) 
990953020 MeriStar Hotels & Resorts lnc BridgeStreet Accommodations lnc 24/03/2000 

993439020 Anadarko Petroleum Corp Union Pacific Resources Group lnc 03/04/2000 

993774020 Electronics Boutique Holdings Corp Funcolnc 03/04/2000 

994758020 Meritar Automotive lnc Arvin Industries lnc 06/04/2000 

995730020 VF Corp North Face lnc 07/04/2000 

998452020 Sanmina Corp Hadco Corp 17/04/2000 

1000844020 Komag lnc HMT Technology Corp(Stamps Woodsum 
26/04/2000 

&Co) 
1004050020 Qlogic Corp Ancor Communication lnc 08/05/2000 

1006250020 Cerner Corp Citation Computer Systems lnc 15/05/2000 

1008896020 Natural Wonders lnc World of Science lnc 23/05/2000 

1008917020 JAKKS Pacific lnc Pentech lnternational lnc 23/05/2000 

1009007020 UAL Corp US Airways Group lnc 23/05/2000 

1009930020 Watson Pharmaceuticals lnc Schein Pharmaceutical lnc 25/05/2000 

1010766020 Guilford Pharmaceuticals lnc Gliatech lnc 30/05/2000 

1010781020 New England Business Service lnc PremiumWear lnc 30/05/2000 

1013767020 Molecular Devices Corp LJL Biosysterns lnc 08/06/2000 

1013801020 Earthlink lnc OneMain.corn lnc 08/06/2000 

1014706020 Northrop Grumman Corp Comptek Research lnc 12/06/2000 

1015682020 NUI Corp Virginia Gas Co 14/06/2000 

1018291020 Newmont Mining Corp Battle Mountain Gold Co 21/06/2000 

1019582020 Valspar Corp Lilly Industries lnc 26/06/2000 

1020900020 Gannett Co lnc Central Newspapers lnc 28/06/2000 

1022227020 EGL lnc Circle lnternational Group lnc 03/07/2000 

1022253020 BioShield Technologies lnc AHT Corp 03/07/2000 

1023669020 Cytogen Corp Advanced Magnetics lnc 10/07/2000 

1023743020 Forest Oil Corp Forcenergy lnc 10/07/2000 

1025882020 Cephalon lnc Anesta Corp 17/07/2000 

1025920020 General Electric Co Harmon Industries lnc 17/07/2000 

1026000020 John H Harland Co Concentrex lnc 17/07/2000 

1029860020 Symbol Technologies lnc Telxon Corp 26/07/2000 

1030578020 Symantec Corp AXENT Technologies lnc 27/07/2000 

1033337020 NCR Corp 4Front Technologies lnc 03/08/2000 

1034419020 FirstEnergy Corp GPU lnc 08/08/2000 

1036489020 Zale Corp Piercing Pagoda lnc 11/08/2000 

1036944020 Chiron Corp PathoGenesis Corp 14/08/2000 

1038560020 Transocean Sedeo Forex lnc R&B Falcan Corp 18/08/2000 

1039112020 Whitman Corp PepsiAmericas lnc 21/08/2000 

1039740020 TeleTech Holdings lnc Newgen Results Corporation 22/08/2000 

1040755020 Sabre Holdings Corp Getthere.Corn lnc 25/08/2000 

1041237020 Hovnanian Enterprises lnc Washington Homes lnc 28/08/2000 

1041573020 Key Production Co lnc Columbus Energy Corp 29/08/2000 

1042368020 Electronics for lmaging lnc Splash Technology Holdings lnc 31/08/2000 

1042471020 FOCUS Enhancements lnc Videonics lnc 31/08/2000 

1043396020 Unigraphics Solutions lnc (Electronic Data 
Engineering Animation lnc 05/09/2000 Systems Corp) 

1045086020 Genzyme Corp GelTex Pharmaceuticals lnc 11/09/2000 
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1045807020 Tupperware Corp BeautiControl Cosmetics lnc 13/09/2000 

1047049020 Sun Microsystems lnc Cobalt Networks lnc 18/09/2000 

1049676020 DoubleClick lnc @plan.inc 25/09/2000 

1049936020 lnternational Flavors & Fragrances lnc Bush Boake Allen lnc(Union Camp Corp) 25/09/2000 

1051501020 Pilgrims Pride Corp WLR Foods lnc 28/09/2000 

1052004020 MKS lnstruments lnc Applied Science & Technology 02/10/2000 

1052456020 Al.ZACorp Crescendo Pharmaceuticals Corp 02/10/2000 

1053417020 lnvemess Medical Technology lnc ln\eg lnc 04/10/2000 

1055913020 Kulicke & Sofía Industries lnc Cerprobe Corporation 12/10/2000 

1056135020 Chevron Corp Texacolnc 16/10/2000 

1056683020 Corixa Corp Coulter Pharmaceuticals lnc 16/10/2000 

1059234020 Hewlett-Packard Co Bluestone Software lnc 24/10/2000 

1059745020 Novellus Systems lnc GaSonics lnternational Corp 26/10/2000 

1060233020 Lightbridge lnc Corsair Communications lnc 26/10/2000 

1060677020 Stone Energy Corp Basin Exploration lnc 30/10/2000 

1060766020 Microchip Technology lnc TelCom Semiconductor lnc 27/10/2000 

1063062020 Startec Global Communications Corp Capsule Communications lnc 06/11/2000 

1063821020 DENTSPL Y lnternational lnc Pro-Dex lnc 08/11/2000 

1064292020 Public Service Co of New Mexico Western Resources lnc 09/11/2000 

1064315020 Eastman Kodak Co Lumisys lnc 09/11/2000 

1064603020 Smithfield Foods lnc IBP lnc 13/11/2000 

1064612020 FEDEX Corp American Freightways Corp 13/11/2000 

1067196020 AGCO Corp AG-Chem Equipment Co lnc 20/11/2000 

1070546020 Cardinal Health lnc Bindley Western Industries lnc 04/12/2000 

1070584020 Tyson Foods lnc IBP lnc 04/12/2000 

1072098020 Polycom lnc Accord Networks Ud 06/12/2000 

1073617020 American Skiing Co MeriStar Hotels & Resorts lnc 11/12/2000 

1074016020 Swift Transportation Co lnc MS Carriers lnc. 12/12/2000 

1018887020 Fisher Scientific lnternational lnc PSS World Medical lnc 22/06/2000 
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Appendix C: Resource-based motive type criteria 

lf a resource motive is not included in the code definitions, the fallowing criteria are 

used to decide if it is a property or knowledge-based resource motive. The resource motive 

is coded as PX far a property-based or as KX far a knowledge-based one. 

PROPERTY-BASED RESOURCE KNOWLEDGE-BASED RESOURCE 

1. lt is related to "having", to passivity or 1. Is related to "doing", to activity or 
non-interacting. interaction. 

2. lt is people independent; does not 2. The resource is people dependent. 
need people to exist. 

3. The resource is defendable in law. 3. lt is not defendable by law. 

4. lts ownership is transferable from one 4. lt is an embedded nontransferable 
firm to another. firm-specific resource. 

The following resource motives are not coded far being too vague: acquire best 

practices, improve strategic or competitive position and achieve synergies or growth 
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Appendix D: Resource motive examples 

In the following examples TGT stands for the target firm's name and ACQ for the 

acquirer firm's name. 

P1: Access to new market 

• TGT provides a powerful presence in key U.S. markets, including Chicago, 

Minneapolis, and California. 

• ACQ's market strength in Europe will complement very nicely TGT's market strength 

in Canada 

• From a strategic perspectiva, ACQ'S acquisition of TGT will immediately expand our 

business presence into the highest levels of the automotive and aerospace 

industries. 

• In addition to representing significant new business opportunities, this merger will. .. 

• There is minimal geographic overlap between the two businesses, which will enable 

the combinad company to serve its customers on a national scope 

• This transaction place the combinad company in an excellent position to increase its 

business in existing markets and to penetrate new markets within the trillion dallar 

worldwide education services field. 

• The transaction will allow ACQ to more readily sell its branded products in the 

international markets, enhancing ACQ's position as a global company. TGT has 

substantial operations in Europe where the X, Y and Z brands are well established. 

• The acquisition allows us to quickly enter the billion dallar global wire transfer 

market while ... 

• As a result of the merger, the combined company will have an expanded presence 

in the important Asian market, where TGT has a strong installed base of 26 

theaters. 

• This merger increases the size and scope of our U.S. business, contiguously 

expands our footprint in key Mid-Atlantic markets, creates significant network 

synergies, and accelerates our CLEC expansion plans in the Mid-Atlantic region by 

4-6 months. 
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P2: Property, plant, equipment 

• The strategic combination of ACQ and TGT will provide ACQ with a world-class 

manufacturing operation for the "X" product line. 

• The combination will enable us to capitaliza on our heavy oil expertise to maximiza 

the potential of TGT's fields 

• TGT has severa! outstanding facilities including a brand new, state-of-the-art towel 

production facility which will complement ACQ's modern pillow operations and newly 

upgraded blanket weaving facilities. 

• We have a great opportunity to invest in TGT's existing stores and apply the ACQ's 

approach to superstore retailing in new markets. 

• The combinad company (a hotel chain) will be able to offer a full range of quality 

accommodations to meet the needs of business and leisure travelers in markets 

throughout the United States. 

P3: Market position / market consolidation / market share 

• The combination of ACQ and TGT will create a strong market presence in power 

management and battery management ICs and modules 

• The merger will position ACQ as one of the leading suppliers of durable medica( 

products in the healthcare industry 

• This investment will significantly strengthen ACQ's position in the fast growing radio 

industry 

• We will be one of the largest product pipeline systems in the U.S. 

P4: Bargaining power 

• The combination will also improve our ability to negotiate effectively with managed 

care providers 

• The combination is expected to result in substantial annual cost savings which 

would be realizad from lower material costs through combinad purchasing 

programs. 

• We also expect to achieve meaningful synergies, mainly through increased 

purchasing leverage in such areas as electricity, chemicals and equipment 

PS: New product, business, service 

• We are enthusiastic about the product, relatad parts and accessory product fines 

that TGT brings to the combinad company 
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• The merger is also expected to provide the combinad company with the ability to 

provide broader product offerings to existing and future customers. 

• In bringing together these two companies, we will be able to offer more products to 

our customers. We believe the combinad companies will be able to deliver 

customers a unique combination of hardware, software, services and, ultimately, 

appliances. 

P6: lntellectual property (brands / trademarks /copyrights/patents) 

• The X, Y and Z brand names are sorne of the most well recognized in the industry, 

both domestically and worldwide. We intend to use these names to promote various 

product line extensions and will unveil an exciting new line of ... 

• With a long history of providing customers with quality healthcare products, the X, Y 

and Z names are established brands representing leading names to long-term, 

home health and acute care customers. 

• We believe this acquisition supports our strategy of maintaining leadership in the 

local area networking (LAN) magnetic market, where XYZ (TGT's principal operating 

unit) is a significant brand name. 

• As a result of the merger, the combinad company will have distribution rights to an 

industry-leading library of more than 60 ride simulation titles, including the critically

acclaimed X and Y from the TGT 28 title library and W and Z from the ACQ 40 title 

library. 

P8: Contracts, agreements, licences 

• The combinad company's contract backlog represents a broad spectrum of 

shipbuilding programs, the majority of which is comprised of long term U.S. Navy 

programs. 

• ACQ plans to leverage TGT's well developed partnership program which includes ... 

• With the addition of TGT's 116,000 globally capitated lives, we will now provide 

prepaid careto over 1. 7 million enrollees 

• The President and Chief Operating Officer of ACQ highlighted the strategic value of 

TGT. "TGT has CLEC certifications and interconnect agreements in place 

throughout Bel/ Atlantic's service territory. This will allow ACQ to accelerate our 

CLEC expansion program in several states including New Jersey and Pennsylvania 

by several months. 
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P9: Critica! mass or minimum efficient scale 

• This partnership provides critica! mass and enhances our ability to develop this 

important product far ... 

• We will now have the critica! mass necessary to ensure our position as the leading 

independent provider of ... 

• The combination of these two organizations creates a powerful entity with the 

necessary critica! mass to have a substantial impact on our industry. 

• ... the company's increased size cou/d a/so give it the mass needed to market other 

utility services in conjunction with gas and electric companies 

P1 O: Financia! capital 

• TGT is widely recognized far its financia! strength and ... 

• By combining our strong financia! positions, we will create a company with a very 

salid balance sheet and an equity market capitalization of approximately 

$XXXX.XX ... 

• The merger creates a company with significant free cash flow, one of the strongest 

balance sheets in our industry and access to sources of lower-cost capital than most 

of our competitors 

• Our access to capital will be increased and the combined companies should also ... 

• Following the merger, we will have a stronger operating and financia! base upan 

which to grow. 

P11: Data bases 

• The addition of TGT database of 1.3 million customers from Atlantic City alone will 

allow ACQ to further strengthen market share in attractive and profitable customer 

segments 

• Utilize Target's extensive inventory of 3-D seismic databases across the Gulf of 

Mexico (merger in the Energy industry) 

• The target firm is the leading infarmation and research provider to the direct 

marketing industry and manages the nation's largest proprietary database of 

consumer catalog buying behavior. The stock-far-stock transaction will create the 

worldwide leader in online advertising and database marketing. 
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• .. . its database is one of the country's largest depositories of public records and 

other public information, containing more than 6 billion records and more than 27 

terabytes of data storage capacity 

P12: Distribution network 

• This merger agreement with TGT addresses our goal of expanding our distribution 

channels worldwide. 

• Teaming with TGT will provide expanded distribution capabilities to bring our 

products to a broader consumer audience in both the domestic and international 

arena. 

• The acquisition of TGT will give ACQ (both are distributors of automotive paint and 

related supplies) enhanced national distribution capabilities and permit us to better 

serve our customers. 

• We will have the distribution capability to reach our customers at school, at home 

and in the work place through site-based and distance learning channels, including 

the Internet and lntranets. 

K1: Market knowledge and skills 

• We gain breadth and industry expertise in our global consulting, implementation and 

applications support organizations. 

• They have delivered solid products for over twenty years, know their market 

segment cold and have great people 

• TGT brings a management team with U.S. utility market knowledge and ... 

• The combination of TGT's marketing expertise combinad with ACQ's broad 

distribution and financia! resources presents a formidable opportunity. 

• With the acquisition, ACQ will gain from TGT a sales force skilled in supercomputer 

solutions. 

• ACQ plans to leverage TGT's North American, European and Asian direct sales 

organizations as well as ... 

K2: Efficient processes or procedures 

• TGT brings a management team with U.S. utility market knowledge and expertise in 

coal-fired generation, ca/1 center operations, customer service and distribution 

processes, as well as ... 
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• Additionally, TGT's expertise in integrated supply chain management offers 

important efficiencies to our own automotive organization and its customers ... 

• With the acquisition of TGT and their outstanding track record of world wide 

manufacturing, distribution, and customer support, we will deliver directly to our PC 

OEM. 

K3: Economies of scope and/or cross-selling 

• This merger allows us to provide a full solution set to the home and school markets 

• This proposed acquisition would fulfill customer demand for a comprehensiva range 

of solutions from a single supplier. 

• The merger between these two security firms will create the first true enterprise able 

to address the full scope of security issues facing large enterprises ... 

• lntegration and cross-selling opportunities between the companies will present 

significant growth opportunities for ACQ. 

• By combining TGT's industry leading brands we will strengthen our ability to cross 

merchandise all bed and bath product offerings. 

• ACQ will be able to market voice services to TGT's customer base while 

simultaneously offering data and Internet services to ACQ's voice service customers 

K4: Restructuring efficiencies and economies of scale 

• The combination is expected to result in substantial annual cost savings which 

would be realizad from the elimination of duplicate corporate and administrative 

programs and greater efficiencies in operations and business processes. () 

• ... as we transfer TGT traffic to ACQ's growing network, we expect to achieve cost 

savings that will improve operating margins and enhance cash flow of the combinad 

company 

• The merger makes the most efficient use of existing transportation infrastructure, 

thereby lowering the total cost of transporting American products 

• This merger also provides the combinad company significant opportunities to realiza 

efficiencies and synergies available by operating with a combinad corporate 

overhead 

• We will be able to combine our respective reservation systems, information system 

development and maintenance, purchasing functions, accounting, payroll, and many 

other corporate support functions to provide substantial efficiencies 

p. 103 



APPENDICES 

• ... customers will also benefit from the merger, as rates are lowered to take 

advantage of the economies of scale brought about by the integration with TGT 

operations. 

• The new larger company will provide inherent economies of scale that create 

excellent opportunities for efficiencies and will further enable ACQ to hold down 

operating costs to service our customers and remain competitiva as we continua to 

grow the company. 

• This combination will leverage our fixed costs over a larger base in the hardware 

and services businesses. 

KS: Management knowledge and skills 

• The proven management capabilities of the TGT team are real assets to the ACQ 

organization 

• ACQ is looking forward to having TGT's CEO becoming an important member of its 

executive management team; his talents will add considerable value to ACQ's 

efforts. 

• TGT's President and Chief Executive Officer will contribute significantly to the 

growth of the overall manufacturing operations and research and development 

areas of the combinad company. 

• 1 (TGT's CEO) am pleased that we will be gaining the additional talents of the TGT 

management team, which has achieved such an outstanding record of success and 

in which I have full confidence 

• The combination of two of the strongest and most successful management teams in 

our industry will provide the depth to continua to grow rapidly and expand to new 

areas 

• We are pleased to welcome the TGT management and employees to ACQ's team. 

"? This one is too general to be coded as an acquisition motive 

K7: Technological knowledge and skills 

• This combination will accelerate the pace of innovation in an already fast-paced 

market. 

• This acquisition strengthens our growing interna! development capabilities by 

increasing to about 500 the number of people in the organization dedicated to 

development 
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• The creative and technical skills of the combined company will help us better serve 

and support our existing networks via premium software and technical innovation. 

• The strategic business combination of TGT and ACQ creates a company with 

leading positions in three processes essential to the production of the most 

advanced deep-submicron semiconductor devices. 

• Partnering with TGT will allow us to combine our engineering talents. 

• By combining forces, ACQ and TGT expect to develop new products to improve the 

integration of genetic and protein sciences and to accelerate the understanding, 

treatment, and prevention of disease. 

K8: IT knowledge and processes 

• TGT has complementary capabilities such as the use of a software platform for 

claims processing delivered through an lnternet-based network while ACQ has been 

offering solutions based on its Power MHS mid-range platform. 

• ACQ also plans to use TGT e-community expertise to further streamline TGT's 

interna! business processes and generate cost efficiencies. 

K9: Human capital (non-management) 

• The TGT and ACQ combination represents an excellent synergy of people ... 

• ACQ will also benefit from TGT's mature worldwide technical support infrastructure, 

training and consulting organizations 

• This transaction is evidence of ACQ's continuing commitment as the leader in the 

integration of high quality physicians including group, IPA (lnsolvency Practitioners 

Association) and institutional physician services. 

• The addition of TGT's excellent management and employees to our team, brings to 

us a wide range of strengths, including top-notch account management, first-class 

training, service and support, and salid technical resources 

• lt is our belief that the combined company will offer the industry's largest engineering 

(K7), sales (K6) and service staff (K9) with manufacturing locations strategically 

located throughout the world. 
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K10: Relationships or networks 

• TGT gain the opportunity to expand upan strong and successful customer 

relationships that TGT has fastered over the past 27 years. 

• Regarding customer base, TGT has developed many long term relationships with 

leading companies in the electronic industry that will be very complementary to 

ACQ's customer base. 

K11: Culture 

• We have demonstrated that our employee teams share a work ethic and dedication 

to excellence that ensures our future success. 

• The merger of ACQ and TGT brings together two companies with similar 

philosophies and characteristics. 

• The cultures of our companies are remarkably similar and that should make the 

transition more seamless 

• We share a similar commitment to providing high-quality 

K12: Company reputation or image 

• The TGT's name, a symbol of quality far more than 50 years, will permit ACQ to 

introduce its product line ... 

• We have long admirad the company's reputation far quality and innovative products. 

• This transaction brings together two premiar names in retailing and represents a 

major milestone in our repositioning strategy by ... 

• TGT has an outstanding record and reputation as a quality operator and brand 

marketer of full service hotels. 

K13: Product technology 

• We will use our resources to leverage TGT's technology in establishing a leadership 

position in the market 

• Together, the ability of the two companies to offer customers unparalleled service, 

leading edge technology and financia! strength will be significantly increased. 

• In addition to unique techno/ogy (state-of-the-art aspheric optics), TGT offers ACQ 

advanced manufacturing knowledge and protocols that will now be incorporated into 

our lithography operation. 
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• The newly created entity has not only the broadest but the deepest technology 

platform in the biotechnology industry, encompassing genomics through chemistry 

and pharmacology. 

• Each company has a well-established competence in complementary technologies 

which will allow the combined companies to accelerate the development of 

proprietary products far ... 

• TGT's operating groups perform a variety of scientific, engineering, and 

management tasks, many of them involving high/y sophisticated emerging 

technologies that we've identified as core distinctions. 
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C0DER HAME: ANA LUZ 

Deal Number Acquiror Fu.U llame Target Name Date wc N 
Announced 

165723020 Amerícán Exoloration Co Hers~ev Oil Com: " 11/05/1 990 · 424 
165951020 Medtronic lnc Bio-Medicus lnc 16/05/1990 327 

. 166236020 Cifü:ens Utilities Có Louisiana General Se1'ñcE "21/0511990 ,262 . . 1 

166546020 Averv lntemational Corp Dennison Manufacturinq 25/05/1990 908 
1Geo1so20 DiaQ!lostek lnc · " 

•i EPJC 1:-lealUt· Orouo·lnc. j .21/06/1990 466 
169351020 GTE Coro Contel Coro 12/07/1990 972 
17080502.0 Arkla lnc ·,• i . Diversified EnNiñes lnc J0/0711990 994 . 

171786020 Rubbermaid lnc Eldon Industries lnc 06/08/1990 612 

172105020 Edison Brothers Stores In \11/ebster Clothes lnc 10/08/1990 325 
. 172744020 Justin lndustrfés'lnc Tonv Lama Co · 22/08/1990 671 

174041020 ASK Comnuter Svstems lnares Coro 11/0911990 1213 

174722020 Tidewater lnc Petroleum Helicopters lnc 21/09/1990 266 

176713020 Añl Groun lnc AIPha Microsvstems · 18/1011990 ~ 1 

183883020 Office Depot lnc Offic.e Club 20/12/1990 560 

185896020 Armco lnc Cvcloos Industries lnc 16/01 /1991 878 

1"8655402.0 , Mesa Áirlínes -lnc Air Midwest . 24/01/1991 131 

186799020 Sonat lnc North Carolina Natural Ga 28/01 /1991 500 
187033020 Battle Mountain Gold Go Westworld Resources lnc 29/01/1991 2.24 1 

194570020 IDEX Coro Corken lnternational Coro 21/02/1991 235 1 

195204020 IE Industries· lnc , lowa Southem lnc 28/02/1991 1579 
196839020 Resuroens Communicatio Com Svstems lnc(OmniC 19/03/1991 322 1 

205709020 ValCom lnc(Valmont lndu lnacomo Comouter Cente 18/04/1991 52·1 ·1 

205719020 Litton Industries lnc · e Jntermec Coro 18/04/1991 ,50,4 

205746020 ConAara lnc Golden Vallev Microwave 19/04/1991 551 
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Appendix F: Coding protocol 

1) Confirm the names of the acquirer and target firms using the Coding Form. The 

number written at the top right comer of the press ralease should match the deal 

number of the coding sheet. 

2) Check the date of the press ralease. lt should be the same as the one stated in the 

Coding Sheet. lf there is a difference in these dates, indicate in the Coding Sheet the 

number of days from one date to the other. For example, if the press ralease is 

published on Aug. 18, 1999, and the Date Announced according to the Coding Sheet is 

Aug 15, 1999, write "+3" next to the date stated in the Coding Sheet. Use a minus sign if 

the press ralease is published prior the Date Announced stated in the Coding Sheet. 

3) Check the pertinence of the press release. Do not code press raleases that: 

a. Talk about simultaneous or very clase (less than a year) acquisition transactions. 

b. Are issued by the target firm ora financia! institution (banker, credit rater, etc) 

c. lnform about the completion of an acquisition instead of the announcing the 

transaction for the first time to the public. 

4) Register in the Coding Sheet the number of words of the article. Each press ralease 

indicates the number of words in the first lines. 

5) As you read the article identify the following components: 

a. The names of the acquirer and target firms and their line of business. 

b. Underline any statements that reflect motivations, goals, expected benefits, or 

target resources that appear valuable from the perspectiva of the acquirer. 

c. The content of the target's general descriptions (products, markets, technology, etc) 

as it could be found in public information should be discarded. Target firms might 

have many valuable resources, but since their value have already being assessed 

by the market, you should only look for targets resources that have a special value 

for the acquirer as could be implied from the press release. Target resources 

become acquirer's motives when those resources are accompanied with value 

judgments indicating why they are worth acquiring or how they will be used to the 

benefit of the acquirer. 

d. The comments of the target's management about the benefits of the acquisition 

should not be accounted for coding. The acquirer's acquisition motives are the only 

ones to be coded. 

p. 109 



APPENDICES 

6) When you finish reading, go back and review the underlined parts of the press release 

and proceed to code the resource motives using the code definitions as reference. 

a. Try to look for literal wording of the motives (as shown in the examples provided) 

avoiding reading into the statement to infer what you think the motive is. 

b. Do not code motives that are too vague ( e.g. to achieve synergies, to be more 

competitiva, to achieve growth, etc) 

c. Articles may have one or more acquirer's motives for the acquisition. 

d. Write the codes on the right margin along the press release, next to where the 

resource motives were underlined. 

7) When you think there is an important acquirer motive for the acquisition but you have 

difficulty assigning a resource motive code, use the Resource Type Criteria to decide if 

it should be a "Property" (PX) or "Knowledge" (KX) code. 

8) After you have coded the resource motives on the article itself, copy the resource 

motive codes to the Coding Form in the columns named "Property Codes / Knowledge 

Codes". lf a same resource motive is mentioned multiple times in the article(s), just 

record it once in the Coding Form. 

9) Read for a second time the whole article looking for any valid resource motive you might 

overlook. 
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Appendix G: Analysis of CAR extreme values and outliers 

Even though the estimation period is relatively large (255 days), OLS estimated 

parameters in the event study tend to be sensitiva to extreme values (McWilliams et al., 

1997). Confounding events might bias the market model parameters and the abnormal 

return is amplified if it goes in the opposite direction of the biased estimated values. Special 

care was taken to exclude observations with confounding events during the event window 

or the estimation period, but there are many other possible confounding events that could 

have escapad the screening process. A total of 8 observations were excluded for being 

either extreme value or outlier. 

ldentification of extreme values 

Once standardized the CAR (O, +1) values, extreme values were defined as those 

that had values more than 3 standards deviations from the mean. Outliers can be caused 

by the event study methodology. A total of 7 extreme values were identified out of 687 

acquisitions in the sample44 (see Table 7-1 ). Depending on the resource-based motivation 

code assigned to the acquisitions, the extreme values are 4 Property and 3 Knowledge. 

For each observation a graphical review of the acquirers' stock returns were done 

and the PR Newswire, Business Wire and the Wall Street Journal were screened looking for 

possible confounding events that might have caused a bias in the market model estimates. 

Only observation number 7 (deal number 1018887020) had an event worth noting. The 

acquirer stock had a 44.5% price increase in one day (7 months prior the acquisition) that 

could be attributed to the announcement of a large contract won by the bidder firm. 

Table 7-1: CAR (0,+1) extreme values 

Deal Standardized Resource 
Number CAR (0,+1) Motive 

1 420665020 12.0412 Property 
2 1073617020 -4.2369 Property 
3 1004050020 -4.0551 KnowledQe 
4 524538020 -3.3120 Prooertv 
5 661990020 3.1460 Knowledoe 
6 369877020 3.0392 Knowledge 
7 1018887020 -3.0209 Property 

lt is possible that the outliers carne from the population being sampled legitimately 

through random chance. lt is important to note that sample size plays a role in the 

44 The sample does not include 61 transactions where no acquisition motives were stated in bidder's 
press ralease announcing the deal. 
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probability of outlying values. Within a normally distributed population, it is more probable 

that a given data point will be drawn from the most densely concentrated area of the 

distribution, rather than one of the tails. As a researcher casts a wider net and the data set 

becomes larger, the more the sample resembles the population from which it is drawn, and 

thus the likelihood of outlying values becomes greater. 

Opinions differ widely on what to do in the cases that outliers occur as a function of 

the inherent variability of the data, as appear to be this case. The revised literature on 

mergers and acquisitions make no reference on how the extreme values were handled in a 

bi-variate analysis. Due to the negative effects on power and accuracy, it was decided to 

exclude these observations from the sample. Nevertheless, in the following analyses the 

results sensitivity to the outliers was tested. 

lmpact of extreme values on t-test 

The difference between de CAR means still holds when the extreme values 

identified above are included45 in the analysis (see Table 7-2). The mean CAR values for 

the knowledge motivated transactions are lower than the property ones in ali event 

windows. 

Table 7-2: CAR descriptive statistics (including extreme values) 

Event Window 
Resource-Based N Mean Std. Deviation 

Acquisition Motive 

CAR (0,0) 
Property 295 -0.0068 0.0637 

Knowledge 391 -0.0191 0.0685 

CAR (0,+1) 
Property 295 -0.0081 0.1013 

Knowledge 391 -0.0246 0.0773 

CAR (0,+2) 
Property 295 -0.0070 0.1331 

Knowledge 391 -0.0254 0.0865 

CAR(0,+3) 
Property 295 -0.0105 0.1297 

Knowledge 391 -0.0267 0.0931 

CAR (0,+4) 
Property 295 -0.0137 0.1264 

Knowledge 391 -0.0288 0.0969 

The difference between means is still significant in event windows (0,0), (0,+1 ), and 

(0,+2) a a p<0.05 level (Table 7-3). The difference is not significant in event windows (0,+3) 

and (0,+4). 

45 The case (deal number 1018887020) with the confounding event was excluded from further 
analysis as all the cases that were previously identified with confounding events. The results of the 
mean difference tests include the other 6 cases presented in Table 7-1, having a total of 686 
observations. 
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Table 7-3: t-test for difference between CAR means (including extreme values) 

Levene's Test for 
t-test for Equality of Means 

Event Win-dow 
Equality of Variances 

F Sig. t df 
Sig. Mean 

(2-tailed) Difference 

CAR (0,0) 0.4577 0.4989 2.4005 684 0.0166 0.0123 

CAR (0,+1) 0.6828 0.4089 2.4213 684 0.0157 0.0165 

CAR (0,+2) 1.1783 0.2781 2.1833 684 0.0294 0.0183 

CAR (0,+3) 0.6420 0.4233 1.9017 684 0.0576 0.0162 

CAR (0,+4) 0.9534 0.3292 1.7652 684 0.0780 0.0150 

Regression diagnostics for outliers 

An extreme value becomes an outlier when it is evaluated in the context of a 

statistical model, because a CAR value which initially appears to be extreme may be well 

explained by the independent variables used in the regression model (McWilliams et al., 

2000). Once the regression analysis had been performed (Model O), both influential values 

and outlying CAR values were identified. 

Even though there is ample literature on how to identify outliers, the reviewed 

published studies based on event studies cover this issue in a superficial way. With rare 

exceptions, such as Jacobson (1994), they only report the end product of the research 

process rather than specifying the analysis and decisions about influential data that led to 

the final results. The following analysis observes the guidelines suggested by Cohen et al. 

(2003) and Bollen et al. (1990). 

The regression diagnostics on each observation assess three basic characteristics 

in potentially errant data points. The first one is how extreme or discrepant is the observed 

dependent variable from the estimated by the model. The second one is related to how 

extreme or unusual are the cases in terms of their values on their independent variables. 

And the third characteristic deals with the influence each case has on the model outcome or 

predictors coefficients. 

In a normal distribution 99% of the residuals should lie between -2.5 and +2.5 

standard deviations. Therefore, residuals with an absolute value greater than 3 standard 

deviations are cause of concern because a value this high is unlikely to happen by chance. 
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Table 7-4 exhibits extremity and discrepancy statistics for all the cases46 that have a 

studentized deleted residual greater than 3. Standardized residuals measure the 

discrepancy or distance in standard deviations between the predicted and observed CAR 

values. lt serves as an initial diagnosis of outliers. But their values are influenced because 

the regression line is pulled toward the outliers to improve the overall fit. Studentized 

deleted residuals (also known as extemally studentized residuals) address this issue by 

calculating the residual for each case as if it were deleted from the data set. Using the cutoff 

value of ±3 for the studentized deleted residuals (Cohen et al., 2003), all the 7 cases that 

are shown in the table are considered outliers. 

The centered leverage-value measures the second characteristic assessed in 

potential outlier: extremity on the independent variables. Using the cutoff value of 0.0233 

(2k/n=2*8/686) for the centered leverage values (Cohen et al., 2003) indicate that none of 

the observations in the table have values significantly far from the mean values on the set 

of independent variables. 

The standardized DFFIT or DFFITS, the Cook's distance and the standardized 

DFBETA are known as global influential statistics. Even though Cohen et al. (2003) 

suggests that DFFITS and Cook's Distance can be viewed as interchangeable statistics, 

both statistics are shown in Table 7-4. Both measures the change in predicted dependent 

variable if it is estimated omitting a specific case from the data set. Cohen et al (2003) 

suggest a cutoff47 of ±0.2160 for the DEFFITS and Bollen et al. (1990) suggest a cutoff of 

0.0058 (4/n=4/686) for Cook's Distance48
; with these cutoffs all 7 cases are considered 

influential. 

The difference between a parameter estimated using all cases and the estimated 

when one case is excluded is known as DFBETA. Table 7-5 includes the standardized 

DFBETA for each independent variable. Considering the cutoff49 of ±0.0764 for the 

DFBETAs, the coefficient of the explanatory variable (MOTIVE) is influenced by all 7 cases 

(see Table 7-5) and all cases show a high level of influence in at least two control variable 

coefficients. 

46 The cases identified the bi-variate analysis are included in these cases. 

47 P.1+1 FJI+l DFFITS proposed cutoff is ± 2 -- = ±2 -- = ±0.2160 where k is the number of 
n 686 

independent variables and nis the sample size (Cohen et al., 2003). 
46 Bollen et al. (1990) found that the usual cutoff of 1 (or the F distribution value for a=0.50) identify 

fewer influential cases than using the DFFITS. Since DFFITS and Cook's Distance should be 
viewed as interchangeable statistics (Cohen et al., 2003), they suggest to use the cutoff of 4/n. 

49 DFBETAS proponed cutoff: ± 2/ -J;, = ±2-./686 = ±0.0764 (Cohen et al., 2003). 
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Table 7-4: Outliers diagnostic statistics - (extremity and global influence) 

CA- SDC Deal 
Estándar- Studentized Centered Cook's Standardized 

SE Number 
dized Deleted Leverage Distance DFFIT 

Residual Residual Value 

1 420665020 12.1561 13.8428 0.0106 0.2277 1.5278 

2 1073617020 -4.1075 -4.1995 0.0184 0.0436 -0.5976 

3 1004050020 -3.9021 -3.9658 0.0094 0.0211 -0.4150 

4 1049936020 -3.2580 -3.2986 0.0088 0.0139 -0.3364 

5 524538020 -3.2401 -3.2831 0.0105 0.0161 -0.3611 

6 661990020 3.2187 3.2717 0.0168 0.0246 0.4466 

7 369877020 2.9981 3.0325 0.0093 0.0124 0.3165 

Note: Residual statistics run on regression model with 8 independent variables and 686 
observations. 

Table 7-5: Outliers diagnostic statistics - (influence on coefficients) 

OEAL Standardized DFBET A 
NUMBER MOTIVE CASH POOL RSIZE REL CONS YEAR 

1 420665020 0.6186 -0.7902 -0.6451 -0.3831 -0.7188 0.3863 -0.4690 

2 1073617020 -0.1807 0.1462 0.1028 -0.0600 0.2447 0.3641 -0.2338 

3 1004050020 0.0849 0.0413 -0.1642 0.0721 0.2325 -0.0239 -0.1958 

4 1049936020 -0.1311 -0.1729 -0.0144 0.0267 -0.1029 -0.0221 -0.1401 

5 524538020 -0.1649 -0.0273 -0.1674 -0.2099 -0.0642 -0.0663 0.0944 

6 661990020 -0.1182 0.2371 0.0494 0.3111 -0.1546 0.0322 -0.0310 

7 369877020 -0.1167 -0.1404 -0.1758 -0.0424 0.1018 0.0803 -0.1699 

Note: MOTIVE: dominant acquisition resource motive (1 for property, O for knowledge); CASH: 
percent of cash in payment; POOL: Accounting method (1 for pooling of interests and O for 
purchase); RELSIZE: relative size (transaction value divided by the equity market capitalization of 
the acquirer at the end of the fiscal year prior to the acquisition announcement); REL: relatedness of 
the acquirer's and target's primary lines of business (O for unrelated; 1 for related) at the two-digit 
SIC level; CONS: 1 for consummated deals and O for not consummated deals. YEAR: acquisition 
year minus 1989. 

Taken as a whole, the diagnostics identify these 7 observations as extreme cases 

that are substantially influencing the estimates. lf these observations are left in the sample, 

the regression model will give a distorted picture of the relationships that characterizes the 

majority of the acquisitions. lf, on the other hand, these observations are removed from the 

sample, the fact that 1 % (7/686) of the sample is not fitted by the model is ignored. In this 

study the latter option is taken (the sample is reduced from 686 to 679), recognizing that the 

exclusion of these cases means that significance levels obtained are not fully accurate, and 

making future replication of the study more important to validate the findings. 
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As shown in Table 7-6 the coefficient of the explanatory variable is not significant 

(p=0.06) if the outlying cases are included in the analysis50
. 

Table 7-6: Multiple regression parameters including outlaying cases 

Dependent Unstandardized Coefficients 
Standardized 

Variable: Coefficients t Sig. 
CAR (0,+1) B Std. Error Beta 

(Constant) -0.011 O 0.0148 -0.7440 0.4572 
MOTIVE 0.0126 0.0067 0.0704 1.8755 0.0612 
CASH 0.0002 0.0001 0.0879 1.9676 0.0495 
POOL -0.0224 0.0082 -0.1211 -2.7421 0.0063 
RELSIZE -0.0091 0.0039 -0.0893 -2.3576 0.0187 
REL -0.0021 0.0070 -0.0113 -0.3027 0.7622 
CONS 0.0235 0.0099 0.0906 2.3748 0.0178 
YEAR -0.0029 0.0013 -0.0863 -2.3102 0.0212 
N 686 
R2 0.0676 
Adjusted R2 0.0580 
F 7.0243 
(Sig.) (0.0000) 

Note: B means unstandardized coefficients and Beta refers to standardized coefficients. MOTIVE: 
dominant acquisition resource motive (1 for property, O for knowledge); CASH: percent of cash in 
payment; POOL: Accounting method (1 for pooling of interests and O for purchase); RELSIZE: 
relative size (transaction value divided by the equity market capitalization of the acquirer at the end 
of the fiscal year prior to the acquisition announcement); REL: relatedness of the acquirer's and 
target's primary lines of business (O for unrelated; 1 for related) at the two-digit SIC level; CONS: 1 
for consummated deals and O for not consummated deals. YEAR: acquisition year minus 1989. 

50 The coefficient of the explanatory variable remain significant (p=0.0497) including outling cases if 
the non significant variables (REL and YEAR) are not considered in the model. (p=0.018). lt is also 
significant if its coding scheme is changed to a knowledge-intensity index (percent of knowledge
based motives of all the different acquisition motives identified in the press ralease). 
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Appendix H: Sensitivity analysis of coding schemes 

The following analysis contrasts the statistical power of two different coding 

schemes to detect a difference in market reaction to the different resource motivated 

acquisitions. First each coding scheme is defined and then the discriminating power 

between market reactions is assessed with a t-test. 

Coding scheme M2-50 

According to York et al. (2003) the theoretical arguments surrounding increased risk 

and uncertainty associated with knowledge resources, warrant classifying all transactions 

that included a majority of knowledge motives as knowledge. Under this coding scheme all 

acquisition having 50% or more knowledge-based motives are coded as knowledge. 

Under the M2-50 coding scheme 291 transactions are coded as property and 388 as 

knowledge motivated, giving a total of 679 usable observations (see Table 7-7). 

Table 7-7: Descriptive statistics for coding scheme M2-50 

MOTIVE N CAR Mean Std. Deviation 

Property 291 -0.0085 0.0735 

Knowledge 388 -0.0252 0.0727 

Total 679 

In Table 7-8 the t-test result suggests that the difference between CAR means for 

property and knowledge motivated acquisitions is highly significant (p=0.004) 

Table 7-8: t-test for coding scheme M2-50 

t df Sig. (2-tailed) CAR Mean Difference 

2.85942686 544 0.0044 0.0175 

Coding scheme M2-60 

This coding scheme aims to increase the discrimination between resource-motive 

types. An acquisition is classified as property or knowledge-based if at least 60% of the 

motives identified in the press ralease fall within the different categories of that resource 

motive type. The 60% cutoff rate is arbitrary. A press ralease will be coded as "mixed" when 
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neither the property-based motives nor the knowledge-based motives represent at least 

60% of the distinct resource motives identified in the press release. 

Under the M2-60 coding scheme 289 transactions are ceded as property, 257 as 

knowledge and 133 as mix motivated (see Table 7-9). The majority of transactions have a 

combination of property and knowledge resource motives, but as the emphasis on 

knowledge motives increases the acquirer's CAR mean decreases, which is in line with the 

hypothesis that the more knowledge motivated is the acquisition the more adverse is the 

effect on acquirer's short term market performance. Since the analysis is designed to test 

the effect of two discrete categories, this coding scheme leaves a sample of 546 usable 

observations. The 133 acquisitions ceded as mix motivated are excluded. 

Table 7-9: Descriptive statistics for coding scheme M2-60 

MOTIVE N CAR Mean CAR Std. Deviation 

Propertv 289 -0.0095 0.0726 

Knowledge 257 -0.0271 0.0708 

Mix 133 -0.0191 0.0785 

Total 679 

Using this coding scheme the number of property and knowledge-based acquisitions 

are decreased by 2 and 131 respectively, indicating that the majority of transactions ceded 

as mix motivated had 50% or more knowledge-based motives. 

Graph 7-1 plots the bidder Cumulative Average Abnormal Returns (CAR mean) for 

the property, knowledge and mix motivated acquisitions from event day -30 to event day 

+30. As can be seen, the line representing the mix motivated acquisitions have abnormal 

returns more similar to the knowledge that to the property motivated acquisitions, 

supporting York et al. (2003) argument about the influence of knowledge motive being 

stronger than the property ones. 

In Table 7-10 the t-test result suggests that the difference between CAR means for 

property and knowledge motivated acquisitions is highly significant (p=0.003) 

Table 7-10: t-test for coding scheme M2-50 

df Si . 2-tailed CAR Mean Difference 
-2.9456 677 0.0033 -0.0167 
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Appendix 1: Analysis of acquirer's Abnormal Returns (AR) and 
Cumulative Abnormal Returns (CAR) 

This appendix presents the last part of the event study methodology, which is to test 

the significance of the Abnormal Returns (AR) and the Cumulative Abnormal Return (CAR) 

on the event window (the dependent variable) to infer whether to attribute observed 

abnormal returns to chance or to the acquisition announcement; the parametric Patell test 

(Z) and the nonparametric Generalized Sign Z test (GS-Z) are used for this task. 

Simultaneously the significance of abnormal returns of property and knowledge motivated 

acquisitions are tested. The computation of Abnormal Returns (AR), Cumulative Abnormal 

Returns (CAR) and the test of their significance are done using the Eventus Software 

(Cowan, 2002), which performs event studies using SAS procedures to extract the stock 

price and market index data51 directly from the CRSP database. 

Generalized sign test 

The generalized sign (GS) test compares the proportion of positive abnormal returns 

around an event to the proportion from the estimation period. In this way, the generalized 

sign test takes account of a possible asymmetric return distribution under the null 

hypothesis. This test is also correctly specified when the abnormal returns variance 

increases during the event windows with respect to the estimation period (Cowan, 1992). 

The null hypothesis for the generalized sign test is that the fraction of positive 

returns is the same as in the estimation period. The generalized sign Z statistic is used to 

determine if the difference between the proportion of positive returns in the estimation and 

the enes of the event window (ora specific event day) is significant. 

"The generalized sign test examines whether the number of stocks with positive 

cumulative abnormal returns in the event window exceeds the number expected in the 

absence of abnormal performance" (Cowan, 1992) 

The number of positive cumulative returns expected is based on the fraction of 

positive abnormal returns in the estimation period, 

1 n 1 E P=-¿-¿s;r 
n i=I E r=t 

where 

E = number of days in the estimation period 

51 Eventus customized SAS programs were run on the Wharton Research Data Systems (WRDS) 
Unix machine. The event study parameters vary at the 0.0001 leve! if the calculations were done on 
a spreadsheet with securities data pulled from CRSP using the WRDS web site. This variation is 
caused by the difference in versions of the CRSP data accessed depending on the method used. 
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The test statistic uses the normal approximation to the binomial distribution with 

parameter p . The generalizad sign test statistic is 

z = w-np 
G [np(l- p)]V2 

where 
w = number of stocks in the event window for which the cumulative abnormal 

return CAR; (Tl,T2) is positiva 

Abnormal returns 

Table 7-11 exhibits the Average Abnormal Retum (average AR) from event day -10 

through event day +10 for the full sample and by acquisition motive type and also presents 

the Patell test (Z) and the Generalizad Sign Z statistics (GS-Z). A distinctive pattern in the 

market reaction is manifest. Average AR values for all three acquisitions panels are positiva 

in almost every day befare event day O and negativa on day O and afterwards. For the three 

panels (full sample, property and knowledge) event days O and +1 have significant average 

AR values at p<0.01 using the Z statistic. The GS-Z statistic is also significant (p<0.01) on 

event days O and +1 in the full sample and knowledge groups but not for the property 

transactions average AR. 

The Z statistic of the observad average AR values for the property and knowledge

motivated acquisitions suggest that the event days O and +1 are the only ones with 

statistically significant price revisions at a p<0.01 level on both types of acquisitions 

simultaneously, being the event day O the most significant (p<0.001) one to isolate the 

effect under study. 

A difference from the Patell test is that GS nonparametric test finds no significance 

in the property-based ARRs for event day O and 1. 
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Table 7-11: Test statistics of acquirers' Average Abnormal Returns (average AR) 

Event FULL SAMPLE PROPERTY KNOWLEDGE 
Day AAR z GS-Z AAR z GS-Z AAR z GS-Z 
-10 0.13% 0.071 0.252 0.28% 1.610'1> 1.192 0.01% -1.303'1> -0.701 
-9 0.22% 2.195* 1.020 0.32% 1.492" 0.606 0.14% 1.612" 0.825 
-8 0.09% 0.981 1.020 0.23% 0.758 1.192 -0.02% 0.642 0.317 
-7 0.04% 0.301 0.943 -0.03% -0.399 0.254 0.10% 0.745 1.029 
-6 0.15% 2.206* 2.865** -0.17% 0.295 0.606 0.38% 2.664** 3.268*** 
-5 0.48% 3.864*** 3.480*** 0.50% 3.006** 2.365** 0.47% 2.507** 2.555** 
-4 0.22% 1.106 1.174 0.05% 0.417 -0.098 0.35% 1.102 1.640'1> 
-3 0.19% 1.231 1.712* 0.33% 0.842 0.723 0.09% 0.900 1.640'1> 
-2 -0.13% -1.401 $ -0.824 -0.04% -0.665 -0.567 -0.19% -1.278 -0.599 
-1 0.02% -0.525 1.020 -0.15% -0.912 -0.684 0.15% 0.097 1.945* 
o -1.32% -12.235*** -3.207*** -0.46% -3.491 *** -0.567 -1.97% -13.169*** -3.754*** 

+1 -0.52% -5.200*** -1.670* -0.49% -2.704** -1.036 -0.55% -4.539*** -1.312 .. 
+2 -0.06% -0.661 -0.978 -0.07% -0.292 -1.036 -0.05% -0.622 -0.396 
+3 -0.23% -0.946 -1.362" -0.31% -1.302" -1.388 .. -0.17% -0.123 -0.599 
+4 -0.23% -1.502 .. -0.671 -0.28% -1.432'1> -0.567 -0.19% -0.746 -0.396 
+5 -0.10% -0.905 0.405 -0.47% -2.891** -1.974* 0.18% 1.310'1> 2.250* 
+6 -0.05% -0.031 0.713 0.04% 0.456 0.840 -0.11 % -0.437 0.215 
+7 -0.13% -1.750* -0.594 -0.19% -1.789* -1.036 -0.09% -0.765 0.113 
+8 -0.14% -1.247 -0.133 0.00% 0.574 0.723 -0.25% -2.149* -0.803 
+9 -0.22% -2.490** -1.747* -0.56% -2.290* -2.443** 0.03% -1.310'1> -0.192 
+10 -0.27% -1.793* -1.362 .. 0.06% 0.681 -1.388 .. -0.52% -2.964** -0.599 

Note: The average ARs are calculated using the market modelas the normal return measure for 679 acquisitions from trading day -10 to day +10 relative to 
the SDC reported announcement date in the period 1990-2000. The average ARs for the property and knowledge-based acquisitions use 291 and 388 
observations respectively. Market model parameters used to define abnormal returns are estimated using the CRSP equally-weighted index for 255 days (-
300,-46). The Z value represents standardized residual test (Patell, 1976) and the GS-Z represents the Generalized sign test (Cowan, 1992). The symbols 
$,*,**, and *** denote statistical significance at the 10%, 5%, 1 % and 0.1 % levels, respectively, using a 1-tail test. 
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Cumulative abnormal returns 

As suggested by the event study methodology, the power to detect an abnormal 

market reaction is increased by using the Cumulative Abnormal Return (CAR) instead of the 

Abnormal Return (AR). Table 7-12 and Table 7-13 exhibit test statistics to assess the 

significance of the Cumulative Abnormal Return (CAR) on different event windows. For 

illustration purposes the (-20,-1), (-10,-1) and (-5,-1) event windows are included to show 

that, while having significant CAR mean (p<0.05), they have a positive value CARR that 

contrasts with the negative and highly significant CAR mean (p<0.001) of event windows 

that include event day O. The CAR mean for event window (0,0) is the same as the average 

AR of event day O shown on Table 7-11. 

The Patell test indicate that the average CARs for the full sample, for the property 

and for the knowledge-based acquisitions indicate that shareholders of acquiring firms 

experience significant (p<0.001) negative performance in any of the (-2,+N) windows. The 

sudden change in the average ARs signs after event day O (see Table 7-11) suggests that 

in order to assess the appropriate magnitude and direction of the acquisition announcement 

effect on the acquirers firms' performance, the event window should not include days prior 

to the registered acquisition announcement. Even though the average CARs in event 

windows that begin priorevent day O (see Table 7-12), such as (-1,+1) or(-2,+2), are highly 

significant (p<0.001 ), they include non-significant average AR (see Table 7-11) and the size 

of the event effect could be obscured by adding non-significant opposite sign average ARs 

that are present before and after event day O. 

The nature of the event being studied should determine the length of the event 

window used (McWilliams et al., 1997). Considering that the timing of the acquisition 

announcement could be located in a very short period (2 days) and that the abnormal 

returns during those days are highly significant (p<0.01 ), the market reaction is assessed 

using the window (O, +1 ). The previous analysis supports the assumption of market 

efficiency, showing that there is an almost immediate significant impact of the acquisition 

announcement on the acquirer market performance and that it is significantly manifested in 

the event window (O, +1 ). "In the absence of uncertainty about when information is actually 

revealed to the market, it is difficult to justify a long window" (McWilliams et al., 1997: 636). 

Nevertheless, extra windows were tested in the study to show the sensitivity of the findings. 

Table 7-13 presents the generalized sign test results on average CARs of different 

event windows. Only windows (0,+2), (0,+3) and (0,+5) have significant average CARs at 

p<0.1 level on both type of resource-based acquisitions (property and knowledge). The test 
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statistic results for the knowledge-motivated acquisitions are consistent with the ones 

obtained with the Patell test. The price movement in windows (0,0) and (O, +1) for the 

property motivated acquisitions is not significant using the generalized sign test. The lack of 

consistency between the Patel test and the generalized sign test might be caused by the 

fact that when working with sign proportions of the data sorne information about the 

abnormal returns magnitude is lost increasing the likeness to miss a significant effect. 

Table 7-12: Patell test statistic of acquirers' Cumulative Average Abnormal Return 
(CAR mean) 

EVENT FULL SAMPLE PROPERTY KNOWLEDGE 
WINDOW CAR mean z CAR mean z CAR mean z 

(-20,-1) 1.94 % 2.855** 1.66 % 1.696* 2.14 % 2.308* 

(-10,-1) 1.41 % 3.171*** 1.32 % 2.038* 1.48 % 2.431** 

(-5,-1) 0.79% 1.912* 0.68 % 1.202 0.86 % 1.488$ 

(-2,+2) -2.00 % -8.954*** -1.20 % -3.607*** -2.61 % -8.725*** 

(-1,+1) -1.82 % -10.369*** -1.09 % -4.104*** -2.36 % -10.168*** 

(0,0) -1.32 % -12.235*** -0.46 % -3.491 *** -1.97 % -13.169*** 

(0,+1) -1.84 % -12.329*** -0.94 % -4.381 *** -2.52 % -12.521*** 

(0,+2) -1.90 % -10.448*** -1.01 % -3.745*** -2.57 % -10.583*** 

(0,+3) -2.13 % -9.522*** -1.32 % -3.895*** -2.74 % -9.227*** 

(0,+4) -2.36 % -9.188*** -1.60 % -4.124*** -2.93 % -8.586*** 

(0,+5) -2.46 % -8.757*** -2.07 % -4.945*** -2.74 % -7.303*** 

(0,+10) -3.28 % -8.672*** -2.73 % -4.366*** -3.69 % -7.693*** 

(0,+20) -3.91 % -7.065*** -2.90 % -3.171 *** -4.67 % -6.603*** 

(0,+30) -4.52 % -7.053*** -2.53 % -2.374** -6.01 % -7.277*** 

Note: The average CARs are calculated using the market model as the normal return measure for 
679 acquisitions from trading day -30 to day +30 relative to the SDC reported announcement date in 
the period 1990-2000. The average CARs for the property and knowledge-based acquisitions uses 
291 and 388 observations respectively. Market model parameters used to define abnormal returns 
are estimated using the CRSP equally-weighted index for 255 days (-300,-46). The symbols $,*,**, 
and *** denote statistical significance at the 10%, 5%, 1 % and 0.1 % levels, respectively, using a 1-
tail test. 
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Table 7-13: Generalized Sign test statistic of acquirers' Cumulative Average 
Abnormal Returns (CAR mean) 

FULL SAMPLE PROPERTY KNOWLEDGE 
EVENT 

Generalizad Generalizad Generalizad WINDOW Positiva: Positiva: Positiva: 
Negativa Sign Z Negativa Sign Z Negativa Sign Z 

(-20,-1) 364:316 3.557*** 160:132 2.717** 204:184 2.352** 

(-10,-1) 356:324 2.942** 158:134 2.482** 198:190 1.741* 

(-5,-1) 338:342 1.558$ 145:147 0.958 193:195 1.232 

(-1,+1) 275:405 -3.284*** 127:165 -1.153 148:240 -3.347*** 

(-2,+2) 276:404 -3.207*** 124:168 -1.505$ 152:236 -2.940** 

(0,0) 276:404 -3.207*** 132:160 -0.567 144:244 -3.754*** 

(0,+1) 275:405 -3.284*** 132:160 -0.567 143:245 -3.856*** 

(0,+2) 263:417 -4.206*** 123:169 -1.623$ 140:248 -4.161 *** 

(0,+3) 264:416 -4.129*** 122:170 -1.740* 142:246 -3.958*** 

(0,+4) 269:411 -3.745*** 126:166 -1.271 143:245 -3.856*** 

(0,+5) 273:407 -3.438*** 122:170 -1.740* 151 :237 -3.042** 

(0,+10) 265:415 -4.053*** 126:166 -1.271 139:249 -4.263*** 

(0,+20) 276:404 -3.207*** 126:166 -1.271 150:238 -3.144*** 

(0,+30) 261:419 -4.360*** 127:165 -1.153 134:254 -4.772*** 

Note: The average CARs are calculated using the market model as the normal return measure for 
679 acquisitions from trading days relativa to the SDC reportad announcement date in the period 
1990-2000. The average CARs for the property and knowledge-based acquisitions uses 291 and 388 
observations respectively. Market model parameters used to define abnormal returns are estimated 
using the CRSP equally-weighted index for 255 days (-300,-46). The symbols $,*,**, and *** denote 
statistical significance at the 10%, 5%, 1 % and 0.1 % levels, respectively, using a 1-tail test. 
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Appendix J: Verification of regression assumptions 

Collinearity: The variance inflator factor (VIF) and tolerance statistics measures 

shown in Table 7-14 suggest that there is no collinearity problem in the model. The VIF 

provides an index of the amount that the variance of each regression coefficient is 

increased relative to a situation in which all of the predictors variables are uncorrelated and 

the commonly used criteria is that any VIF of 10 or more provides evidence of serious 

multicollinearity involving the corresponding independent variables. The tolerance (the 

reciproca! of VIF) tells how much of the variance in each variable is independent of the 

other independent variables and tolerance values of 0.1 O or less indicate multicollinearity 

problems (Cohen et al., 2003). Table 7-14 statistics indicate that the regression model 

lacks collinearity problems. 

Table 7-14: Collinearity statistics 

Variable Tolerance VIF 

MOTIVE 0.9752 1.0255 
CASH 0.6879 1.4538 
POOL 0.7043 1.4199 
RELSIZE 0.9566 1.0453 
REL 0.9804 1.0200 
CONS 0.9465 1.0565 
YEAR 0.9846 1.0157 

Nonindependence of residuals: The errors are considered not correlated between 

them because the Durbin-Watson test statistic (1.8618) is not too different from the 

suggested value of 2. 

Homoscedasticity: The residuals scatterplot (see Graph 7-2) show no evident 

change in residuals variance at each level of the predicted value, but sorne is present in 

Graph 7-3 where the residual variance is larger in the last four years than in the first four 

years. 
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Appendix K: Empirical results split by two time trames 

Table 7-15: Summary statistics sorted by acquisition type and time frame 

Time Frame: 1990-95 ALL Property Knowledge 
Number 181 87 94 
CAR (0,+1) -0.154 -0.008 -0.022 
Cash in pavment (%) 24.22 30.46 18.44* 
Relative deal size 0.49 0.45 0.53 
Related deals 0.68 0.71 0.65 
Accounting method (pooling) 0.39 0.33 0.44 
Acquirer market value (size) 2012.63 2348.32 1701.93 
Consummated deals 0.82 0.79 0.84 

Time Frame: 1996-00 ALL Property Knowledge 
Number 498 204 294 
CAR (0,+1) -0.0190 -0.0087 -0.0261* 
Cash in payment (%) 30.10 34.01 27.38$ 

Relative deal size 0.6153 0.6275 0.6068 
Related deals 0.65 0.66 0.64 
AccountinQ method (poolinQ) 0.34 0.26 0.40** 
Acquirer market value (size) 7370.62 6538.93 7947.70 
Consummated deals 0.88 0.86 0.89 

Respectively, * and **, denote difference with statistical significance between property and 
knowledge-based acquisitions at the 5% and 1 % levels, using a 2-tail t-test. 

The difference between mea ns in consolidated (property+knowledge) mea ns is not 

significant in all variables but Percentage of consummated deals (p=0.03) and Acquirer's 

market value (p=0.02) 

Table 7-16: Percent distribution of sample acquisitions by general industry group of 
acquirers and time frame 

Time Frame: 1990-95 Frequency Percent Property Knowledge 
ManufacturinQ 103 56.9 52% 48% 
Services 53 29.3 38% 62% 
Trade 17 9.4 47% 53% 
Natural Resources 8 4.4 63% 38% 
Total 181 100 

Time Frame: 1996-00 Frequency Percent Property Knowledge 
Manufacturing 260 52.2 42% 58% 
Services 161 32.3 37% 63% 
Trade 45 9.0 51% 49% 
Natural Resources 32 6.4 38% 63% 
Total 498 100 
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Table 7-17: Percent distribution of sample acquisitions by lndustry Macro Code of 
acquirers and time frame 

Time Frame: 1990-95 Frequency Percent Property Knowledge 
Hiqh Tech 41 23 27% 73% 

lndustrv 23 13 57% 43% 

Health Care 37 20 54% 46% 
Consumer Products 12 7 58% 42% 
Energy 24 13 38% 63% 
Materials 12 7 83% 17% 

Media 2 1 100% 0% 

Retail 11 6 55% 45% 
Staples 7 4 43% 57% 
Telecom 12 7 50% 50% 
Total 181 100 

Time Frame: 1996-00 Frequency Percent Property Knowledge 
High Tech 120 24 38% 63% 
lndustry 65 13 42% 58% 

Health Care 68 14 35% 65% 
Consumer Products 33 7 39% 61% 
Enerqv 72 14 38% 63% 
Materia Is 35 7 51% 49% 
Media 24 5 33% 67% 
Retail 29 6 62% 38% 
Staples 20 4 50% 50% 
Telecom 32 6 44% 56% 
Total 498 100 

Table 7-18: Acquirers' CAR descriptiva statistics 

Time Frame Event Window MOTIVE N Mean Std. Deviation 
1990-95 CAR (0,0) Knowledge 94 -0.0127 0.0753 

Property 87 -0.0060 0.0446 
CAR(0,+1) Knowledge 94 -0.0224 0.0720 

Property 87 -0.0080 0.0605 
CAR (0,+2) Knowledge 94 -0.0267 0.0774 

Property 87 -0.0084 0.0719 
CAR (0,+3) Knowledge 94 -0.0291 0.0845 

Property 87 -0.0116 0.0788 
CAR (0,+4) Knowledge 94 -0.0326 0.0817 

Property 87 -0.0142 0.0818 
1996-00 CAR (0,0) Knowledge 294 -0.0219 0.0628 

Property 204 -0.0034 0.0651 
CAR (0,+1) Knowledge 294 -0.0261 0.0730 

Property 204 -0.0087 0.0785 
CAR (0,+2) Knowledge 294 -0.0253 0.0858 

Property 204 -0.0096 0.0939 
CAR (0,+3) Knowledge 294 -0.0268 0.0918 

Property 204 -0.0129 0.0965 
CAR (0,+4) Knowledge 294 -0.0282 0.0980 

Property 204 -0.0158 0.1007 
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Table 7-19: t-test for difference in acquirers' CAR means between property and 
knowledge-motivated acquisitions by time trame 

Time Frame Event Window 
t-test for Equality of Means 

Mean Difference 
t df Sia. (2-tailed) 

1990-95 CAR (0,0) -0.7178 179 0.4738 -0.0067 
CAR(0,+1) -1.4578 179 0.1467 -0.0145 
CAR (0,+2) -1.6475 179 0.1012 -0.0183 
CAR (0,+3) -1.4379 179 0.1522 -0.0175 
CAR (0,+4) -1.5106 179 0.1326 -0.0184 

1996-00 CAR (0,0) -3.1861 496 0.0015 -0.0185 
CAR (0,+1) -2.5259 496 0.0119 -0.0173 
CAR (0,+2) -1.9360 496 0.0534 -0.0157 
CAR (0,+3) -1.6255 496 0.1047 -0.0139 
CAR (0,+4) -1.3720 496 0.1707 -0.0124 

Table 7-20: Mann-Whitney and Wilcoxon tests for difference between property and 
knowledge-motivated acquisition CARs by time trame 

Time 
Test statistic CAR (0,0) CAR (0,+1) CAR (0,+2) CAR (0,+3) CAR (0,+4) 

Frame 
1990-95 Mann-Whitney U 3782 3668 3551 3601 3496 

Wilcoxon W 8247 8133 8016 8066 7961 
z -0.8717 -1.1954 -1.5276 -1.3856 -1.6838 
Asymp. Sig. 

0.3834 0.2319 0.1266 0.1659 0.0922 
(2-tailed) 

1996-00 Mann-Whitney U 25876 26829.5 27635 27766 28011 
WilcoxonW 69241 70194.5 71000 71131 71376 
z -2.6038 -2.0000 -1.4900 -1.4070 -1.2519 
Asymp. Sig. 

0.0092 0.0455 0.1362 0.1594 0.2106 
(2-tailed) 

Table 7-21: Cross-sectional regression on determinants ot acquirers' short-term 
market performance (CAR) by time trame 

Time Frame 1990-2000 1990-1995 1996-2000 
lndependent variables Coefficients (B) / Significance 
(constant) -0.0343 0.0001 -0.0228 0.1122 -0.0416 0.0003 
MOTIVE 0.0135 0.0151 0.0099 0.3201 0.0144 0.0319 
CASH 0.0002 0.0026 0.0003 0.0521 0.0002 0.0137 
POOL -0.0148 0.0284 -0.0067 0.5776 -0.0172 0.0369 
RELSIZE -0.0084 0.0083 -0.0045 0.6399 -0.0086 0.0140 
CONS 0.0160 0.0499 0.0004 0.9755 0.0236 0.0221 

MODEL STATISTICS 
N 679 181 498 
Rz 0.0748 0.0558 0.0846 
Adjusted R' 0.0679 0.0288 0.0753 
F 10.8754 2.0681 9.0951 
(Sig.) (0.0000) (0.0716) (0.0000) 
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Table 7-22: t-test for equality of means between word count (WC) of the acquisition 
announcement press releases by resource type and time trame 

Mean Std. Error 
Time Frame t df Sig. (2-tailed) Difference Difference 
wc (1990-2000) 3.29 677 0.001 145.18 44.17 
wc (1990-1995) 1.81 179 0.072 105.52 58.25 
wc (1996-2000) 2.37 496 0.018 124.35 52.47 
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Appendix L: Tests for structural change or parameter constancy 
test 

When the regression model is specified, the assumption is that it represents a 

"statistical average" relationship between the dependent variable (CAR) and the 

explanatory variables (MOTIVE, CASH, POOL, RELSIZE, CONS). With time series data, 

however, this relationship might not be constant over the sample period (1990-2000) but 

might have undergone a structural change52
, that is, the relationship might have changed 

from one period to another. The test to see whether there has been a significant structural 

shift can be carried by a method proposed by Chow (1960), which splits the sample into two 

or more parts and computes a Wald test statistic. The Chow test applied in this section 

suggests the hypothesis of a structural stability or parameter constancy cannot be rejected. 

A possible explanation of this result is the existence of heteroscedasticity, as is shown 

using the Goldfeldt-Quant (GQ) test. 

Model equation 

CAR_l= a+ b1(MOTIVE) + b2(CASH) + bJ(RELSIZE) + b4(POOL) + b6(CONS) 

Where 

CAR_1: 
a: 

MOTIVE: 
CASH: 

RELSIZE: 
POOL: 

CONS: 

Chow test 

the cumulative abnormal return () in the event window (0,+1) 
intercept 
1 for property and O for knowledge motivated acquisitions. 
percentage paid in cash for the target. 
relative size of the deal value with respect to the acquirer market value. 
the accounting treatment of the transaction (1 for pooling of interests and 
O for purchase ). 
indicate if the deal was consummated (1) or not (O). 

The null hypothesis is that there has been no change in the structure, and the 

alternative is that there has been a change after year 1995. The unrestricted model will 

assume that the relationship is different in the two periods 1990-1995 (n1=181) and 1996-

2000 (n2=498), and the restricted model will assume that the coefficients are the same in 

the two periods. 

Following the procedure proposed by Gujarati (1995), the Chow test proceeds as 

follows: (1) estimate a single common the model by pooling the samples from both periods 

52 In econometrics, regression models in which the function changes at one or more points along the 
range of the predictor are called splines, or piecewise polynomials, and the location of these shifts 
are called knots. 
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(n1+ n2} and compute the residual sum of squares RSSR with df = (n1 + n2 - k}, where k is the 

number of parameters estimated, 6 in the present case and (2) estimate the model 

separately far each of the periods and compute the residual sum of squares RSS 1 and RSS2 

with df = (n1-k} and (nrk}, respectively; add these two RSS with df = (n1 + n2 - 2k}, 

Given the assumptions of the Chow test (error terms are normally distributed with 

the same variance and indepently distributed), it can be shown that 

(RSSR -RSS¡ -RSS2)I 
F- lk 

- (RSS1 + RSS2 )/ 

/(n1 +n2 -2k) 

follows the F distribution with df = (k, n1 + n2 - 2k}. lf the F computad using the above formula 

exceeds the critica! F value at the chosen level of a (i.e 5%), the hypothesis that the 

regression models far the two time frames are the same is rejected, that is the hypothesis of 

structural stability is rejected. Alternatively, if the p value of the F obtained is low, the null 

hypothesis of structural stability is rejected. 

In the present case, the results are as follows: 

Coefficients 

Time Unstandardized Std. 
Standardized 

Frame Predictors Coefficients Error Coefficients t Sig. 
B Beta 

(Constant) -0.0343 0.0089 -3.8739 0.0001 

1990_00 
MOTIVE 0.0135 0.0056 0.0913 2.4363 0.0151 
CASH 0.0002 0.0001 0.1345 3.0200 0.0026 (pooled 
POOL -0.0148 0.0068 -0.0967 -2.1963 0.0284 sample) 
RELSIZE -0.0084 0.0032 -0.1001 -2.6464 0.0083 
CONS 0.0160 0.0082 0.0748 1.9640 0.0499 
(Constant) -0.0228 0.0143 -1.5964 0.1122 
MOTIVE 0.0099 0.0100 0.0744 0.9970 0.3201 

1990_95 CASH 0.0003 0.0001 0.1734 1.9554 0.0521 
POOL -0.0067 0.0121 -0.0491 -0.5579 0.5776 
RELSIZE -0.0045 0.0097 -0.0354 -0.4687 0.6399 
CONS 0.0004 0.0135 0.0024 0.0308 0.9755 
(Constant) -0.0416 0.0114 -3.6436 0.0003 
MOTIVE 0.0144 0.0067 0.0938 2.1516 0.0319 

1996_00 CASH 0.0002 0.0001 0.1283 2.4744 0.0137 
POOL -0.0172 0.0082 -0.1077 -2.0922 0.0369 
RELSIZE -0.0086 0.0035 -0.1093 -2.4665 0.0140 
CONS 0.0236 0.0103 0.1010 2.2958 0.0221 

Note: CAR (O, +1) is the dependent variable. B means unstandardized coefficients and Beta refers to 
standardized coefficients. MOTIVE: dominant acquisition resource motive (1 for property, O for 
knowledge); CASH: percent of cash in payment; POOL: Accounting method (1 for pooling of 
interests and O for purchase); RELSIZE: relative size (transaction value divided by the equity market 
capitalization of the acquirer at the end of the fiscal year prior to the acquisition announcement); 
CONS: 1 for consummated deals and O for not consummated deals. 
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M d IS o e ummary 
Time Frame R R Square Adiusted R Square Std. Error of the Estimate 
1990 00 0.2734 0.0748 0.0679 0.0709 
1990 95 0.2362 0.0558 0.0288 0.0660 
1996 00 0.2909 0.0846 0.0753 0.0728 

Predictors: (Constant), MOTIVE, CASH, POOL, RELSIZE, CONS 

ANOVA 
Time Sumof 

df Mean F Sig. Frame Squares Square 

1990_00 Regression 0.2734 5 0.0547 10.8754 0.0000 
(pooled Residual 3.3839 673 0.0050 
sample) Total 3.6573 678 

Regression 0.0450 5 0.0090 2.0681 0.0716 
1990_95 Residual 0.7613 175 0.0044 

Total 0.8063 180 

Reqression 0.2411 5 0.0482 9.0951 0.0000 
1996_00 Residual 2.6083 492 0.0053 

Total 2.8494 497 

Predictors: (Constant), MOTIVE, CASH, POOL, RELSIZE, CONS. Dependent Variable: CAR 

(RSSR -RSS1 -RSS2 )/ (3.3839-0.7613-2.6083)/ 
F - lk - 16 - O 4704 

-{RSS
1 
+RSS

2
)/ - {0.7613+2.6083)/ -_._ 

/(n1 + n2 -2k) /(181 + 498-12) 

lf a is fixed at 5% level, the critica! F6,661 = 2.11 and since the observed F value of 

0.4704 (p=0.999) is less than the critica! value, one can not reject the hypothesis of 

structural stability or it is accepted that that the short-term acquirer's performance function 

in the two time periods is the same. 

Heteroscedasticity test 

The Chow test is only valid under homoscedasticity of the variances (Jayatissa, 

1977; Schmidt et al., 1977; Toyoda, 1974), but in many cases, however, a change in 

structure is accompanied by a change in variance as well. The Goldfeldt-Quant (GQ) test 

(Goldfeld et al., 1965) can be used when it is believed that the variance of the error term 

increases consistently as the value of a independent variable increases. Following the 

procedure proposed by Gujarati (1995) the observations were ordered by the YEAR 

variable53
, 137 (20%) of the central observations were omitted, and the remaining (679-

53 In Appendix 5-D the pattern of CAR residuals suggests heteroscedasticity when plotted by year. 
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137=542) observations were divided into two groups each of (542/2=271) observations. 

OLS regressions were fitted to the first 271 observations and the last 271 observations to 

obtain the respective residual sums of squares RSS1 and RSS2 , RSS1 representing the 

RSS from the regresion corresponding to the smaller YEAR values (the small variance 

group) and RSS2 that from the larger YEAR values (the large variance group ). These RSS 

each have (n-c-2k}/2 df, where n is the number of observations (679), e is the number of 

observations omitted (137) and k is the number of parameters to be estimated, including the 

intercept. The tables below have the model estimations. 

Coefficients 
Unstandardized 

Std. 
Standardized 

Group Predictors Coefficients 
Error 

Coefficients t Sig. 
B Beta 

(Constant) -0.0292 0.0121 -2.4202 0.0162 

MOTIVE 0.0134 0.0079 0.1015 1.6951 0.0912 
Lowest 

CASH 0.0002 0.0001 0.1297 1.8000 0.0730 YEAR 
values POOL -0.0154 0.0096 -0.1148 -1.6011 0.1106 

RELSIZE -0.0069 0.0071 -0.0590 -0.9692 0.3334 
CONS 0.0149 0.0111 0.0827 1.3387 0.1818 

(Constant) -0.0421 0.0164 -2.5721 0.0107 

MOTIVE 0.0130 0.0095 0.0823 1.3683 0.1724 
Highest 

CASH 0.0003 0.0001 0.1471 2.0779 0.0387 YEAR 
values POOL -0.0123 0.0118 -0.0716 -1.0384 0.3000 

RELSIZE -0.0054 0.0061 -0.0555 -0.8834 0.3778 

CONS 0.0148 0.0142 0.0632 1.0391 0.2997 

Note: CAR (0,+1) is the dependent variable. B means unstandardized coefficients and Beta refers to 
standardized coefficients. MOTIVE: dominant acquisition resource motive (1 for property, O for 
knowledge); CASH: percent of cash in payment; POOL: Accounting method (1 for pooling of 
interests and O for purchase); RELSIZE: relative size (transaction value divided by the equity market 
capitalization of the acquirer at the end of the fiscal year prior to the acquisition announcement); 
CONS: 1 for consummated deals and O for not consummated deals. 

M d IS o e ummarv 
Group R R Square Adjusted R Square Std. Error of the Estímate 
Lowest YEAR values 0.2718 0.0739 0.0564 0.0639 
Highest YEAR values 0.2434 0.0592 0.0415 0.0760 

Predictors: (Constant), MOTIVE, CASH, POOL, RELSIZE, CONS 
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ANOVA 

Group Sumof 
df 

Mean 
F Sig. Squares Square 

Lowest ReQression 0.0864 5 0.0173 4.2273 0.0010 
YEAR Residual 1.0830 265 0.0041 
values Total 1.1694 270 

Highest Regression 0.0965 5 0.0193 3.3368 0.0061 
YEAR Residual 1.5326 265 0.0058 
values Total 1.6291 270 

Predictors: (Constant), CON$, RELSIZE, MOTIVE, POOL, CASH. Dependent Variable: CAR 

The ratio A is computed: 

RSS2/ 1.5326/ 
A / df /(679-137-2 x 6)/2 = 1.4151 

= RSS, /dlf = 1.0830/ /dJ /(679-137-2x6)/2 

The critica! value far 265 numerator and 265 denominator df at the 5% level is 1.22. 

Since the estimated F (1.4151) value exceeds the critica! value, we may conclude that 

heteroscedasticity is very likely. Note that the p value of the observed F is 0.0024. 
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