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Alfred Chandler, in Scale and Scope: The Dynamics of Industrial Capitalism 

(1990), suggests that the acquisition of targets is an alternative to direct investment in 

research and development (R&D). Chandler suggests that the failure of accounting to 

recognize investment in R&D as an asset may have made R&D less attractive. 

This study focuses on the relationship between investment in R&D and capital 

expenditures and a set of partitions based on Chandler's three technology types ("high-

tech," "stable-tech," and "low-tech") and three possible merger activity classes (acquirer 

next year, target next year, and neither acquirer nor target next year). 

Chi-square contingency tables are used to test the independence of merger class 

and technology type, a frequency test. Regression is used to test the relationship between 

R&D and sales and between capital expenditures and sales, with the sample partitioned 

by technology type and by merger class in a 3-by-3 research design. The sample is 

23,146 firm years from 1974-1988 for 2,659 firms categorized into industry groups based 

on Chandler's criteria. The financial data are from COMPUSTAT data files. 

The frequency of being an acquirer is the same for high-tech and stable-tech 

firms (11.2 versus 11.5 percent of firm years) and higher for low-tech firms (13.9 percent 

of firm years). High-tech firms that are acquirers next year have 79% lower investment 



in R&D (.044 of sales versus .056 of sales) and 77% lower investment in capital 

expenditures (.071 of sales versus .092 of sales) than "high-tech" firms that are neither 

acquirers nor targets next year ("baseline" firms) as measured by the estimated slope 

coefficient in regression. "Stable-tech" acquirers are similar to "stable-tech" baseline 

firms in R&D investment (.016 of sales versus .016 of sales) and in capital expenditures 

investment (.072 of sales versus .080 of sales). "High-tech" targets have higher R&D 

investment (0.062 of sales versus 0.056 of sales) and lower capital expenditures (0.054 

of sales versus 0.092 of sales) than "high-tech" baseline firms. 
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CHAPTER 1 

INTRODUCTION 

Chandler on Technology, Investment, and Mergers 

Alfred Chandler1 in his book Scale and Scope (1990) describes the conglomerate 

movement of the 1970's and 1980's as the product of an institutional market for corporate 

control that had embraced a corporate strategy of growth for growth's sake. Corporations 

moved into markets even if their existing organizational capabilities did not provide any 

competitive advantage of growth independent of technological change. Chandler (1990) 

finds that such growth in fact inhibited investment in research and development (R&D). 

Chandler argues that growth by unrelated, out-of-industry, mergers and acquisitions 

(hereafter "mergers") is inefficient and is associated with decreased investment in R&D 

and capital expenditures and increased debt. He argues that accounting rules that fail to 

recognize R&D as an asset encourage these mergers. 

This research will test Chandler's assumptions relating technology, investment, 

and mergers by testing the relationship between R&D and sales and between capital 

expenditures and sales with the sample partitioned by technology type ["high-tech" (high 

R&D), "stable-tech" (moderate R&D), and "low-tech" (little or no R&D)] and by merger 

'Alfred D. Chandler, Jr. is the Isidor Strausss Professor of Business History, Emeritus, at Harvard Business 
School and winner of both the Bancroft Prize and the Pulitzer Prize in History for The Visible Hand: The 
Managerial Revolution in American Business (Harvard, 1977). 

1 
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class (acquirers next year, targets next year, and the "baseline" group of nonacquirers and 

nontargets). 

Chandler's (1990) view that the conglomerate merger wave of the 1970's and 

1980's reflects an institutional market for corporate control is not unique to Chandler; 

writers in many disciplines such as sociology, law, and economics all have come to 

similar explanations for the changing environmental structure of American business. 

Neil Fligstein (1990), a sociologist, defines four distinct concepts of corporate control: 

direct, manufacturing, sales and marketing, and finance, and describes the merger wave in 

the 1970's and 1980's as representing the concept of financial control. John C. Coffee, 

Jr., (1984) professor of law at Columbia Law School agrees with Chandler that in a 

changing business structure an increase in inefficient takeovers will not only fail to 

reduce agency costs, but will also adversely affect the efficient allocation of economic 

resources. Richard R. Nelson, (1981) economics professor at Yale University, develops 

a complex evolutionary model to explain the intricate changes in the structure of the 

industry and the firm. 

Chandler maintains that the new strategy of growth is a response to the increased 

competition in the late 1960's and early 1970's from the revived European and Japanese 

enterprises. Chandler (1990, p. 622) states that some top managers unfortunately 

decided, due to this competition, 

to have their industrial enterprises grow by acquiring companies in 
markets that were only distantly related or even unrelated to the core 
facilities and skills of their enterprise, that is, to move into markets where 
they had little or no competitive advantage 
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and to reduce their own investments in R&D and capital expenditures. Chandler (1990, 

p. 622) notes other managers responded successfully "to the new competition, as they had 

done earlier to less intensive competition, by making state-of-the-art investments in 

production, distribution, and R&D." 

Chandler (1994, p. 44) further maintains the ability of the firm to assert its 

competitive advantage is reduced due to the increased debt brought on by the acquisition 

of an unrelated firm, causing "reductions in long-term investments in R&D and capital 

equipment." 

Chandler (1990, p. 619) asserts that the 

successful exploiters of the new technologies, whether they were long-
established firms or new entrepreneurial enterprises, made investments in 
physical facilities and managerial personnel. 

The ability of a firm's management to have a long-term vision, which stimulates 

investment in production and R&D, according to Chandler (1994, p. 58) is part of the 

inherent quality that will insure the success of the firm. 

The large, widely held public company will continue to dominate the 
dynamic growth and transforming industries because it has the product-
specific facilities and the operational, technical, and managerial skills 
required to take the risks inherent in long-term investments in R&D and 
capital facilities. 

Accounting Motivation for the Research 

Firms grow by investing. Firms invest internally by making investments in 

employees, investments in research and development (R&D), investments in capital 

expenditures, and investments in working capital. Currently, generally accepted 



accounting principles (GAAP) do not recognize the investment in employees or R&D as 

giving rise to assets. Chandler, among others, criticizes accounting for failing to 

recognize investment in R&D as an asset. He has suggested that the failure of accounting 

to recognize investment in R&D as an asset may have made external investment through 

merger acquisitions more attractive and internal investment through R&D investment less 

attractive. 

This study focuses on the relationship between a) three technology types 

proposed by Chandler (1990) for manufacturing firms and b) the three possible merger 

activity classes, in a 3-by-3 research design. The three technology types are: "high-tech," 

"stable-tech," and "low-tech." The three possible merger activity classes for a firm at any 

year-end are: acquirer next year, a target next year, or neither an acquirer nor a target next 

year (baseline). This research uses firms that will be neither an acquirer nor a target next 

year as the baseline for studying those firms that become acquirers or targets next year. 

The purpose of the study is to test Chandler's assumptions as to the relationship between 

investment in R&D and capital expenditures and participation in mergers as an acquirer. 

It will extend Chandler by also studying the relationship between investments in R&D 

and capital expenditures and participation in a merger as a target. Chandler suggests that 

firms may become an acquirer as an alternative to internal investment in R&D. If 

Chandler is found to be correct in this research, then his suggestion that accounting's 

failure to reflect the economic benefit of R&D expenditures in fact lowers those 

expenditures may warrant direct study by the accounting profession. 



CHAPTER 2 

LITERATURE REVIEW 

Institutional Review on Technology and Innovation 

Veblen (1904, p.34) in The Theory of Business Enterprise believed that "the 

liberal (free market) system failed to reflect the economic conditions at the turn of 

century, writing that: 

It is evident that the gains which accrue from this business of competitive 
selling and buying bear no determinable relation to the services which the 
work in question may render the community. If a comparison may be 
hazarded between two unknown and indeterminate quantities, it may 
perhaps be said that the gains from competitive selling bear something 
more of a stable relation to the service rendered than do the gains derived 
from speculative transactions or from the financiering operations of the 
great captains of industry. It seems at least safe to say that the converse 
will not hold true. Gains and services seem more widely out of touch in 
the case of the large-scale financiering work. Not that the work of the 
large business men in reorganizing and consolidating the industrial process 
is of slight consequence; but as a general proposition, the amount of the 
business man's gains from any given transaction of this latter class bear no 
traceable relation to any benefits which the community may derive from 
the transaction. 

Veblen later in The Dial (1918, p. 544) argued that "the new industrial order 

cannot be taken care of by the loose corrective control of the competitive market." 

Veblen contends that the result has been to keep output short of productive capacity to 

maximize pecuniary gains. This belief was grounded in his dynamic view of the 

economy verses the static neoclassical approach. 
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Veblen (1899, p. 31) stated that there are two main types of "groups" or 

institutions, "technological" and "ceremonial," and the economy is a dynamic process. 

Crucial to this concept is "technology" which gives rise to a characteristic set of property 

rights, social and economic structures, and certain intellectual organizations. This 

technological process is the "dynamic" force in society, whereas the ceremonial 

institutions tends to be the relatively static result of a given "state" of the technology 

process. Veblen suggested that ceremonial institutions could constrain the technological 

process, but in the long run technological institutions would shape the social and 

economic future. 

Veblen (1899) argued that neoclassical theory using a "equilibrium" or "natural" 

price, which, when disturbed would return to an assumed order, created an artificially 

static system. He believed that mergers were being done for pecuniary gain (reduced 

production and monopoly prices) at a cost to society. This gain by the "captains of 

industry" was far less than the gain that society would have obtained without these 

pecuniary institutions. Veblen believed the "labor" exchange of Smith (1776, p. 158) 

was no longer an equal balance of value and labor regulated by the "invisible hand", but 

production had been replaced as a function of exchangability and distribution. He 

attributed the change to a pecuniary (ceremonial) emphasis to Bentham's (1789) 

utilitarian theory. According to Veblen, the utilitarianism of Bentham simply substituted 

hedonism (utility) for achievement of purpose as a ground for legitimacy. The end result 

was that a utilitarian philosophy made economics a science of wealth, in which the 

individual is inert, because human nature and institutions are given; values, therefore, are 
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eliminated. This neoclassical view became a deterministic and categorical discipline that 

attributed all good things to a static, but beneficent, competitive system. The primary 

value of the pecuniary resides in exchange and the interest of ownership not labor.2 

By the turn of the century, Veblen (1904) argued that the markets were not 

competitive. The "captains of industry" focused on making money by selling securities 

not increasing the production of goods and services. The merger movement at the turn 

of the century was designed to enhance financial gains through market control of capital 

not the enhanced production of goods and services. The future earning power (goodwill) 

reflected the market power of those who controlled trusts to restrict production and gain 

monopoly profits and enabled them to capitalize this excess earning power by issuing 

securities. Veblen (1918, p. 546) concludes that the 

returns on these vested rights is the price which society pays to the owners 
for the damage they do (by restricting productivity) as the increase the 
returns to the vested interests. 

Most economists and business historians at the turn of the century did not share 

Veblen's views. They regarded consolidation of industry as an efficient means of 

effecting economies of scale and increasing the nation's economic well being. Alfred 

Chandler (1977) was one of the chief apologists for increasing consolidations. His classic 

first analysis The Visible Hand: the Managerial Revolution in American Business viewed 

vertical and horizontal mergers in salutatory terms as a reduction in costs due to 

economies of scale and lowered transaction costs. Chandler's work foreshadowed Oliver 

2A study by N. Lamoreaux (1985) in the Great Merger Movement in American Business showed that 
mergers at the turn of the century were primarily motivated by the desire to secure monopoly profits. 



8 

Williamson's (1981) neoclassical analysis of transaction costs. Both Chandler and 

Williamson build on Coase's (1937) classic work on transaction cost analysis. 

Williamson (1981) states that a firm using vertical integration mergers tends to increase 

efficiencies and economies of scale, which reduce transactions costs. The transaction 

costs framework is tautological unless the distinctive costs of market and firm interaction 

is explained. Coase (1937, p. 336) states: 

Naturally, a point must be reached where the costs of organizing an extra 
transaction within the firm are equal to the costs of organizing an extra 
transaction within the firm are equal to the costs involved in carrying out 
the transaction in the open market.... 

Other current economists have doubts as Veblen did seventy years ago concerning 

the neoclassical view of the market place. Galbraith (1952) argues that in any 

interpretation of industry the intrusion of corporate power must be scrutinized . He 

further argues that the unstated purpose of antitrust law is to reinforce the status quo in 

that it denies power to anyone. It only serves to give a facade, desired by the powerful, 

that market power is being regulated. The concept of antitrust is not one of price 

regulation and competition, but one of countervailing power of big business. 

Galbraith's (1952) view of countervailing power assumes dominant firms in the 

market. The true extent of countervailing power in capitalism is the ability of smaller 

sellers and buyers to keep Big Business in check. This includes labor unions and farmer 

coops. The mergers and antitrust activity that breaks up the small firms is putting at risk 

the self-generating regulation necessary for capitalism to survive. 
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Scherer (1988) and Galambos (1991) both agree that many of the large 

oligopolistic firms had a preoccupation with perfecting their large, centralized, hierarchial 

bureaucracies. The telephone, automotive and chemical firms amassed large managerial 

forces. They then found it difficult or almost impossible to promote or sustain the 

process of innovation. Hounshell and Smith's (1988) book on R&D at Du Pont is a rich 

source of description of the managerial problem of remaining innovative over the long-

term. Galambos (1991) posits that the bureaucratic inefficiencies of Du Pont gave them 

no marginal advantage in research and development over smaller firms. Scherer (1988) 

concludes that firms with high industrial concentration seldom can maintain innovative 

performance. 

Chandler (1990) in Scale and Scope: The Dynamics of Industrial Capitalism with 

the merger creation of conglomerates recanted his earlier views of merger efficiency 

whether from an economies of scale or transaction cost basis. Chandler concluded that 

conglomerate mergers are not being done to increase production, but to gain pecuniary 

profit from sale of securities. 

Chandler (1990, p. 34) describes the ceremonial behavior by firms in the early 

twentieth century. He shows that the initial thrust of a firm with a new product, was to 

be a "first mover" that attempted to control the market by investing in large-scale 

production, distribution, and management to reach economies of scale. Attempts, to 

control the market included vertical and horizontal mergers. The horizontal mergers were 

typically firms in the same industry with a technological or distributive advantage. 

Companies often then retained market power through high barriers to entry and pricing 
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wars that bankrupted competitors. These "first movers" eventually formed large 

oligopolies that led to stable and even bureaucratic industrial structures 

(Lamoreaux, 1985). 

The institutional view of mergers by Galbraith (1952), Chandler (1990), and 

Galambos (1991) depict a corporate system which strenuously seeks autonomy for its 

own corporate goals and activities, which thrusts toward market domination to assume of 

control of its environment. Chandler (1990) and Galambos (1991) contend that the 

ability to control the future destiny of most firms is reliant upon the innovative process to 

maintain a technological superiority. Veblen espoused the evolutionary change that 

technology derives in current society as a dominant goal of all firms. Galbraith (1967) 

envisions our society as one that cherishes the idealogy of separation of powers, a 

pluralistic society with individuality, but one that allows a master institution the mature 

corporation and all its powers, to perversely and insidiously influence government and 

our very society. He concludes that unfettered competition becomes only a contest of the 

serving monopoly. 

Best (1990, p. 77) states "Businessmen have forever attempted to control 

markets." This was done historically by controlling markets either by the exploitation of 

a natural monopoly or the establishment of barriers to competition. Best (1990) agrees 

with Chandler (1990) that mass production by economies of scale, combined with the 

organizational innovations of the "Giants of Business", created new possibilities for 

market-controlling strategies. The presence in a market of a powerful competitor, as a 

"dominant-firm" constrains the actions of the subordinate firms, in effect establishing the 
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rules of the game. The capacity of the dominant firm to punish a subordinate competitor 

without risking ruin itself becomes the enforcing mechanism. 

Simon (1988) in his analysis of business organizations also sees the value of the 

employee's basic instincts. Simon sees the organization as a means of establishing 

enabling rules and rules of authority. Enabling rules encourage individuals to exercise 

responsibility so that the gains of collective action can be realized. Simon does not 

explain firms so much in terms of markets, but markets in terms of firms. America has an 

organizational economy and not a market economy. 

Chandler (1990, p. 621) implicitly supports Veblen's evolutionary process by 

describing six recent changes in the growth, management, and financing of the modern 

industrial firm. These include: (1) a strategy of growth, of moving into new markets even 

if the firm's existing organizational capabilities do not provide any competitive 

advantages; (2) the separation of top management in the corporate office from middle 

management in the operating divisions; (3) the extensive and continuing divestiture of 

operating units; (4) the buying and selling of corporations as a distinct business in its own 

right; (5) the role played by portfolio managers in the capital markets; and (6) the 

evolution of those capital markets to facilitate the coming "market for corporate control." 

Mergers and Acquisitions 

Four traditional explanations have been advanced to account for mergers and 

acquisitions: Synergism, Exploitation, Disciplinary and Empire Building (Coffee, 1984). 

These theories do not examine whether accounting is neutral in the merger or acquisition 
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process. All of these theories have been tested, but none have given an adequate 

explanation for takeovers. 

The Disciplinary Hypothesis assumes that mergers are efficient. That the 

managers of bidding firms act in the best interests of their shareholders when they try to 

acquire another firm, with inferior management to increase earnings. A hypothesis that 

has not been substantiated, since the acquiring firm's price usually drops as documented 

by Scherer (1988). It is worth noting that when Ivan Boesky obtained advance 

information on an impending takeover, he often sold shares of the acquiring firm short3, 

rather than buying shares of the target firm, to reap huge profits.4 These merger theories 

have implicitly based their assumptions on a "larger" financial acquirer pursuing a 

"smaller" target. They completely avoid the issue of technology transfer potential. 

Galambos (1991), Scherer (1988) and Veblen (1904) offer an alternative 

explanation. They suggest that corporations will seek to maintain oligopolistic control 

(market power), through systematic acquisitions of innovative firms. The acquired firm 

may be more efficient. Chandler (1990) suggests the crucial part of maintaining the 

modern industrial firm is a continuing, long-term process that requires sound, long-term 

perspectives from the decision makers responsible for the health and growth of their firm. 

The continuing productivity, competitiveness, and profitability of these firms and of the 

industries and nations in which they operate depend on constant reinvestment in order to 

3See Wall Street Journal (Nov. 4, 1986, p. 2) for discussion of this issue. 

4 Wall Street Journal Boesky apparently reaped at least $203 million in illicit profits with Levine's inside 
information, Nov 24, 1986, p. 2. 
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maintain and improve product-specific plants and product-specific technical skills. He 

further suggests where recent changes have contributed to long-term perspectives by 

motivating managers and financiers to define and implement long-term plans they have 

improved firms and made them more competitive and profitable. These changes 

(SFAS No. 2) have encouraged 

short-term gains-where decisions and actions have been motivated by the 
desire to obtain high current dividends or profits based sole on the 
transactions involved in the buying and selling of companies-at the 
expense of maintaining long-term capabilities and profits, they appear to 
have reduced and even destroyed the capabilities essential to compete 
profitably in national and international markets (Chandler, 1990, p. 627). 

The loss of market share by capital-intensive firms in the United States may indicate that 

in some North American firms long-term investment may have been sacrificed for short-

term gain. 

Shiller (1984) and Coffee (1984) both conclude that the market will undervalue 

the firm if the time horizons are too short. The short term horizon will cause the value of 

R&D to not appear in earnings until a later time, and the market will undervalue the 

firm's potential. Such information asymmetry problems may require the value of the firm 

to be determined in takeover negotiations. 

Williamson (1985) looks at the decision of a firm to make an item or to purchase 

in the market a new technology based on asset specificity. The concept of asset 

specificity relaxes the neoclassical assumption of homogeneous inputs that can be bought 

and sold in perfectly divisible amounts in the market. Under this assumption perfect 

competition becomes a bilateral monopoly; equilibrium price becomes problematic. 
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Firms emerge to offset market imperfections resulting from bounded rationality and 

opportunism. Williamson (1985) attributes the existence of conglomerates to imperfect 

capital markets where large firms can allocate capital most efficiently. Williamson 

(1975, p. 196) divides the innovation process into three stages: "invention, development, 

and final supply." He theorizes that there is an optimal point when large firms should 

acquire small ones. 

Utterback and Reitberger's (1982) research support Williamson's transaction cost 

theory. They found that the average age of a small firm with new product in initial 

development was acquired on average in 5.8 years. Granstrand and Sjolander's (1990) 

also found that the number of small technology firms, not acquired by large firms, shrank 

rapidly with 19 percent of the firms being acquired before ten years. They also found that 

the ability to acquire small innovative firms in the late stages of product development 

greatly enhanced future growth of the acquiring firm. 

Fligstein's (1990) theory of corporate development compliments Galbraith's 

description of corporate goals. Fligstein's theory states: managers have ensured the 

survival of their organizations by constraining and limiting competition through the use 

of four distinct methods during this century. Those methods are (1) direct control of 

competition, (2) control through manufacturing, (3) control through marketing, and (4) 

control through finance5. Fligstein depicts the current stage as one of finance control; 

Chandler (1990) reaches a similar conclusion in his most recent works. 

5Veblen (1904) found the same parallel conditions about 80 years earlier. 
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Accounting information plays a key role in facilitating financial control since it 

focuses on exchange prices and short term pecuniary profit. Shiller (1984) and Coffee 

(1984) point out, the short term time horizons of investors, combined with inadequate 

financial information, may lead to significant undervaluation of assets6. The future 

benefits of internally developed products generated by R&D are systematically 

undervalued since they are recorded at cost not at exchange value. SFAS No. 2 

(Research and Development) that required expensing of all R&D exasperated the 

problem. Companies engaged in excessive R&D projects can no longer signal the market 

by capitalizing the costs of those projects that management believes will be successful.7 

A Securities Exchange Commission study (1985) concluded that the 20-day 

excess return for an announcement of an increased level of research and development was 

1.8 percent of the value of the stock. Sougiannis (1994) also supports this finding. His 

study found that on average a one dollar increase in R&D leads to a two dollar increase in 

profit over a seven year period and a five dollar increase in market value. This reaffirms 

the idea that research and development has a positive value and that the market does take 

into account the future cash flow value of research and development. The negative 

impact of bottom line earnings due to expensing of research and development may send a 

negative signal for the future cash flows of the firm. The expensing of R&D may result 

in firms being undervalued in the market place due to improper signaling to the market. 

6For example, Coffee (1984) consistently notes that the cheapest place to explore for oil in the 
1908's was the floor of the NYSE. 

7SFAS No. 86 allows the capitalization of R&D software costs when the product becomes 
"technologically feasible. 
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Undervaluation of assets (R&D) increases the possibility of takeover bids. Jensen (1988) 

specifically targets expensing of R&D costs as a major factor in increasing the probability 

of small firms being taken over. Jensen (1988, p. 25) attributes this to managements 

"myopic" view that focuses on short term pecuniary (accounting) profits. In this regard, 

Jensen (1988) supports Fligstein's theory of financial control. The institutional view 

posited by Veblen (1904) is now, some eighty years later, coming to be realized as an 

enlightened view of the economic system. 

Financial Reporting 

The traditional argument for the current financial reporting practices is based on 

the premise that confidence is enhanced if everyone has equal access to information. 

However, financial accounting and reporting (measurement and disclosure) operates 

under two conflicting qualitative characteristics: relevance and reliability (FASB, SFAC 

No. 2,1979). The ability to provide both to the investor is usually a matter of trade-offs. 

For example, the issuance of SFAS No. 2 mandated the full disclosure of R&D outlays as 

an expense, the standard precluded capitalization, which small companies argued resulted 

in a loss of information to investors. Managers of small corporations, who could no 

longer signal to investors, argued their stock would be undervalued as investors would 

not have relevant information to assess the amount and timing of the firm's expected 

future cash flows. 

The FASB's primary objective in issuance of SFAS No.2 was to increase the 

reliability (objectivity) of R&D data. Critics charged that the perceived abuses in 
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capitalization of R&D had led to issuance of misleading financial statements. FASB 

concluded capitalization should be eliminated due to the pervasive uncertainty inherent in 

measurement. The FASB implicitly assumed that there would be no adverse 

consequences for the companies forced to switch to the expense method. However, 

FASB made that assessment on the assumption that companies had relatively stable R&D 

expenditures each year. An assumption that is reasonable for large bureaucratic firms but 

highly questionable for small innovative firms. Respondents, who supported expensing, 

emphasized that expensing was reasonable because most large companies were already 

using the method (Sprouse, 1978). Subsequent studies showed this was not true for 

smaller companies, they used the deferral method.8 The opposition to expensing during 

the hearings came mostly from academics, spokesmen for small companies, and the 

venture capital industry. 

The perceived expensing by SFAS No.2 assumes implicitly the failure or at least 

the uncertainty of research and development outlays by small firms. This then disregards 

any future asset values of productive research and development and effectively penalizes 

the current asset value of the firm in proportion to its R&D outlay. The standard may 

have had a negative impact on overall R&D expenditures. Lester Thurow (1990) has 

shown that since issuance of SFAS No.2 R&D expenditures rise and fall with the 

business cycle. This repudiates the FASB's assumption that expensing R&D would 

encourage more companies to adopt a standardized budget. 

8On November 18, 1974 Barron's printed an article stating: " the FASB acknowledged 
that it had a relatively easy time with its decision, since fewer that 20% percent of the 
publicly owned corporations defer R&D, and most were small, with little clout." 
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The ability of a firm to maintain a constant R&D budget is generally a function of 

size. R&D expenditures by small firms exhibit greater variability and the inability to 

signal success. The expensing of successful R&D may result in undervaluation of the 

firm in the market place. Espeland and Hirsh (1990) suggest that accounting 

systematically "masks" inefficient companies by "accounting magic," and the R&D 

standard may make efficient firms appear inefficient. They posit that the requirement for 

all firms to expense penalizes successful small innovative firms. They suggest that in this 

respect accounting facilitated and legitimatized the merger movements in America. The 

proliferation of mergers, they argue contributed to a reconceptualization of the firm that 

emphasized its financial rather than its productive capabilities. Espeland and Hirsh 

(1990) further hypothesize that the accounting process by legitimizing the conglomerate 

form has played a dysfunctional role in markets for corporate control, an assertion that 

will be examined in this study. 

Research and Development 

The central thesis of this study is that the expensing of research and development 

due to SFAS No. 2 has had a detrimental effect on the ability of small firms to survive as 

independent entities. Schumpeter (1934) viewed research and development not as a 

derivative of the corporation but as a necessary creative process in society. Schumpeter 

(1934) sees equilibrium (status quo) as stagnation, he posited an ideal of perpetual 

innovation and change. This is in contrast to neoclassical economics which in the pursuit 

of an ideal permanence, ignores structural change and denies the function of competitive 
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strategy. Schumpeter (1961) viewed the virtue of the market system not as efficiency, but 

innovation. The power of innovation to drive down costs and prices, with or without 

monopoly, dominates the savings associated with economizing on transaction costs. 

Schumpeter (1942) includes product design, technology, organization, and market 

structure as targets for strategic action by business enterprises for disruption and control. 

Capitalism is not driven by consumers choice of inputs and outputs all divisible 

on the margin, but by the pressures of Creative Destruction. He describes creative 

destruction as a 

... process of industrial mutation, that incessantly revolutionizes the 
economic structure from within, incessantly destroying the old one, 
incessantly creating a new one. The process of Creative Destruction is the 
essential fact about capitalism. It is what capitalism consists in and what 
every capitalist concern has got to live in. Schumpeter (1942, p. 83) 

Neoclassical theory fails to see this distinction of innovation in the capitalist 

process because it assumes away the very factors that drive the capitalist system. 

Schumpeter (1942, p. 84) argued that: "much more important than the manner in which 

capitalism administers given industrial structures is the manner in which it creates them." 

To Schumpeter the entrepreneur is the originator and implementer of new ideas and 

crucial to his perspective. Thus he analyzes the organization in its association with the 

entrepreneur and its encouragement or discouragement of the entrepreneur. 

Schumpeter constructs a theory of the capitalist process that is based on the 

tensions between innovating and stagnating firms. Big Business both promotes and 

expropriates the sources of entrepreneurship. It does so by ousting or buying small and 

medium sized firms in competition and by placing the control of the corporations in the 
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hands of hired management. This management does not embody the entrepreneurial 

spirit to carry it through the wave of Creative Destruction and so is doomed to failure. 

Schumpeter by looking at the innovative process reduces the neoclassical 

importance of the administrative coordinator who with the consumer is the dominating 

force of equilibrium theory. The entrepreneur is not driven to maximize profits by 

substituting homogeneous factors of production, but to devise new products. 

The importance of research and development cannot be over emphasized 

according to Schumpeter. Firms that fail to anticipate change and take new venues will 

lose out to competitors who do, no matter how efficiently they allocate resources. The 

firm who set aside funds for research and development will succeed. The firm that is 

following the neoclassical model will waste opportunities because it lacks the profits and 

scale necessary to finance the expenditures to anticipate change, due to short term 

horizons. 

Elliot (1991) states that R&D meets the definition of an asset and should be 

recognized as an asset, rather than being charged against earnings. Baber and Kang 

(1991) in their economic study of the pharmaceutical industry looked at research and 

development from an investment perspective. They first decision they made was to look 

at research and development from a full-cost or a successful-efforts assumption— that is, 

whether to capitalize all research and development costs or only those that yield salable 

products. They chose to use the full-cost approach because "it is consistent with the 

prevailing view that all research and development should be capitalized" (Baber and 

Kang, 1991, p. 7). 
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The FASB (1990, p. 188) defines an asset in as: 

probable future economic benefits obtained or controlled by a particularly 
entity as a result of past transactions or events. An asset has three 
essential characteristics: (a) it embodies a probable9 future benefit that 
involves a capacity, singly or in combination with other assets, to 
contribute directly or indirectly to future net cash inflows, (b) a particular 
entity can obtain the benefit and control others access to it, and (c) the 
transaction or other event giving rise to the entity's right to or control of 
the benefit has already occurred. 

R&D by FASB's own guidelines clearly meets the definition of an asset. Yet, FASB 

relied on pervasive measures of uncertainty to justify eliminating capitalization of R&D 

for more uniformity in reporting. 

Schumpeter sees profit not as a return to capital as does the neoclassicalist, but as 

a return on successful innovation. It is also a source of finance for prepaid costs for 

future products in the form of current investment in innovation, and deferred cost in the 

form of funds available for implementing innovations in the future. Profit is the result of 

successful research and development. 

The Financial Accounting Standards Board before 1974 allowed U. S. firms to 

capitalize research and development expenditures. In the early seventies the Financial 

Accounting Standards Board implemented a study of the use and misuse of reporting 

research and development expenditures by capitalization. The Financial Accounting 

Standards Board in 1974 implemented Statement No. 2 which required the expensing of 

all research and development expenditures. The implicit intent of Statement No. 2 was to 

9The term "probable" refers to that which can reasonably be expected on the basis of available evidence or 
logic but is neither certain nor proved. Its inclusion is intended to acknowledge that business and other 
economic activities occur in an environment characterized by uncertainty in which few outcomes are 
certain. 
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reduce the ability of firms to smooth income and better reflect the periodic income of the 

firm to the investors (Baber, Farfield and Haggard, 1991). 

Lester Thurow's (1992) findings in his book "Head to Head" are consistent with 

those of Elliot (1991), who found U.S. managers still use research and development 

expenditures to increase bottom line profits. They implicitly or explicitly smooth income 

by cyclical research and development budget requests. Thurow (1992, p. 142) concludes 

that: 

Accounting systems both change behavior and reflect attitudes about what 
is important. In America accounting conventions, since research and 
development is expensed, cutting research and development spending 
leads to higher bottom line profits immediately. In Japan, where research 
and development is capitalized, it does not. The Japanese accounting 
system is set up to discourage short-term behavior. The American counter 
part is set up to encourage it . . . To an American firm, cutting research and 
development is a technique for maintaining profits during a period of 
declining sales. 

Thurow assumes that the expensing of research and development is a major factor in 

decreasing the "quality" of earnings and firm value. The issuance of SFAS No. 2 

encouraged some firms to go from artificial smoothing with R&D capitalization to real 

smoothing by R&D budgeting. The manipulation of financial instruments and financial 

statements can only stall the onset of reduced earnings not eliminate it. The Japanese 

however, view new technological advances as the primary force in future cash flows and 

use a long-term perspective for firm growth. In the United States total research and 

development expenditures have decreased since the mid sixties, although there has been a 

slight increase in the late eighties which is usually attributed to foreign competition. 
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During this period Japan has shown an overall increase in research and development 

expenditures according to trade reports. 

Scherer (1993) in his investigation into the pharmaceutical industry, says that 

accounting data on profits gives biased results. This corresponds to Fligstein's theory that 

accounting can influence financial control and is part of the maintenance of the status quo 

as described by Dugger (1992). Under SFAS No. 2, R&D and new product marketing 

outlays, both of which are atypically high in pharmaceuticals, are written off as current 

expenses. Both affect revenues for many years in the future. It would be more accurate 

in theory to capitalize the outlays and depreciate them over appropriate time periods as 

done by Baber and Kang (1991). Otherwise, the rate of return on investment is calculated 

using an asset base that incorrectly excludes accumulated intangible R&D and marketing 

capital. Accounting figures then tend to overstate the true rate of return on investment.10 

This tends to understate assets initially until future cash flows from the R&D can be 

realized. The smaller the firm and the greater the R&D the more likely that the firm will 

be viewed as undervalued and a takeover target due to the accounting bias. 

Numerous neoclassical investigations into SFAS No. 2 have dealt with research 

and development and the associated impact of the R&D standard, on industrial firms. 

10From Scherer (1993) to illustrate the simplest case, assume a firm with non-growing (constant dollar) 
sale of $10 and physical assets (with infinite life, and hence zero depreciation) of $100. Suppose that if 
the firm fails to invest $7.50 in R&D during any given year, its sales will fall, and/or costs will rise, 
sufficiently that the R&D investment has an internal rate of return (with continuous discounting) of 
6 percent. Suppose that the return on physical capital is also 6 percent, or $6 per year. Given the ten-year 
R&D effective life, each year's R&D depreciates by 75 cents per year. In the steady state, the 
undepreciated R&D stock is $7.50 + 6.75 +...+.75=$41.25. Variable production costs are $84 per year, 
so the annual net profit accounting for R&D is $16. 
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There has been a failure to look at R&D from an institutional perspective. Dugger (1992, 

p. 75) states "institutionalists construct pattern models theories, whereas neoclassicists 

build predictive ones." A pattern model explains human behavior by looking at its 

institutional and cultural context. A predictive or neoclassical model explains human 

behavior by stating assumptions and deducing implications (predictions) from them. A 

prediction is a logical deduction from a fundamental assumption. Predictive evidence 

has to do with the empirical validity of such deductions. The predictive model is tested 

empirically by comparing deductions (quantitative predictions) with observations. The 

pattern model is tested empirically by comparing hypothesized institutional structures 

(qualitative patterns) with observations. In constructing models, Institutionalists expend 

great effort in making the pattern realistic. In predictive models, neoclassicists de-

emphasize structural realism, instead much effort is expended in testing predictions. A 

prediction is not necessarily a forecast. A prediction is logically deduced from an 

assumption, whereas the forecast is statistically derived from a model whose structure 

attempts to capture actual economic relations. 

A simple example will illustrate: What if you wish to investigate the strength of a 

stool, but you cannot sit on it. Two kinds of evidence can be obtained. The stool's 

structure could be examined by observing the number, thickness, and strength of the legs, 

and top, and the condition of the stool. The second type of evidence is that you could 

assume that the stool is strong and predict it will hold the weight desired, then in the 

course of observation, see how much weight the stool will hold without collapsing. In the 

first case, structural evidence is gathered; in the second, predictive evidence. 
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Bronwyn Hall (1988) conducted numerous studies to determine if SFAS No. 2 

resulted in significant changes in the level of spending by firms or impacted mergers. 

She assumed that if mergers distract managers from all but decisions for the near term, 

we might expect research and development performance not to be optimal. She found 

very little evidence to support the claim that there was a decrease in spending of research 

and development due to SFAS No. 2. Hall also found no evidence that the dominant 

pattern is a weeding out of firms that are technologically backward. 

Using the neoclassical assumptions, the predictive tests failed to show any 

significant relationships between R&D and mergers. She also did not look at the 

accumulated R&D expenditures by firms to obtain a pattern based on total R&D, not just 

the accounting expensed R&D. 

Hall (1988) found two patterns developing: one is that the takeover premium is 

positively related to the amount of research and development expenditure and second, 

some sort of matching does seem to be at work in the merger market. 

Firms prefer to acquire other firms that are similar to themselves, 
especially with respect to R&D intensity...further research is needed to 
verify this result with additional information about the other firm 
characteristics that prompt takeover activity (Hall, 1988, p. 92). 

Her findings are consistent with Addanki's (1985) showing that a firm with above average 

research and development expenditures is valued at a slight market premium to market 

when the firm is a candidate for takeover. This pattern is what the institutionalist is 

searching for. It identifies real economies that are being reflected in the world and should 

be further investigated. 
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Sougiannis' (1994) study supports the view of Jensen (1988) and Hall (1988). He 

sought to determine the productivity of corporate R&D by examining its long-run impact 

on accounting earnings and market value of equity. The research focused on how to 

extract realized R&D benefits from reported earnings and how to use those benefits in 

determining the investment value of R&D. His study found that on average a one dollar 

increase in R&D leads to a two dollar increase in profit over a seven year period and a 

five dollar increase in market value. 



CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

Introduction 

This section describes the hypotheses, methodology, and sample data I use in this 

research to test Chandler's assumptions relating technology, investment, and mergers. 

Chandler divides manufacturing firms into three technology types: "high-tech," "stable-

tech," and "low-tech." To test Chandler's theory concerning internal investment verse 

external acquisition within each technology type, I further divide the sample firms in each 

year into three merger classes: acquirers next year, targets next year, and those that are 

neither next year. A 3-by-3 research design is the result. The research focus is in three 

main areas: the frequency of being an acquirer within Chandler's three technology types; 

the relationship of R&D to sales partitioned by Chandler's three technology types and by 

the three merger classes; and the relationship of capital expenditures to sales similarly 

partitioned by technology type and merger class. Three sets of three hypotheses each 

result: Hl.l, H1.2, H1.3, H2.1, H2.2, H2.3, H3.1, H3.2, and H3.3. This study is limited 

to publicly-held manufacturing firms listed in COMPUSTAT for 1974-1988. 

Technology Classifications 

Table 1 is derived from Chandler (1990) and represents a classification of firms 

by two-digit and three-digit SIC code (Standard Industrial Code) into "industries" and by 
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technology type into "high-tech," "stable-tech," and "low-tech." The classification in 

Table 1 was originally developed by Chandler from the Fortune 500 list for May 1974. 

The classification was revised for Scale and Scope (1990) using the Fortune 500 list for 

April 1989 and product information in Poor's and Moody's Industrial Manual for various 

years. The classification was further revised by Chandler in "The Competitive 

Performance of U.S. Industrial Enterprises since the Second World War" (1994). 

Classification accuracy is limited by the problematical completeness of the product 

information in Poor's and Moody's, by the peculiarities of the SIC classification system, 

and by the possibility of subjectiveness in Chandler's decisions. The Appendix describes 

the industries within each SIC code listed in Table 1. 

Frequency Hypotheses 1.1,1.2,1.3 

Chandler maintains that to understand the acquisition process in the time period 

form 1974 to 1988, you must separate the "firms into three basic sets of industries" 

(1994, p. 25). The "high-tech" industries with the highest R&D intensity and longest 

time horizons; the "stable-tech" industries with less intensive, but still essential R&D, 

concentrating more on process improvement and cost reduction; and the "low-tech" 

industries with the lowest R&D intensity and simple production processes. "High-tech" 

firms had "extensive, largely self-financed R&D and capital expenditures" (1994, p. 58). 

"Stable-tech" firms had limited options for new product development. 

Chandler argues that competition will drive firms to seek growth. The "stable-

tech" firms have limited internal opportunities for new technological investment ompared 
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to "high-tech" firms and will be acquirers. The "high-tech" firms have internal and 

external opportunities for investment in new technological development. Chandler 

argues that "high-tech" firms should prefer internal investment over external investment 

and that they should have sufficient cash flow to make that internal investment possible. 

If Chandler's joint assumptions (opportunity and cash flow) are correct, "high-tech" firms 

will be less likely to acquire firms than "stable-tech" firms. If they have internal 

opportunities but lack sufficient cash flow, they may turn to stock-for-stock mergers. 

Chandler states that "low-tech" firms have little opportunity for technological 

development and will not have the cash flow for external investment. If Chandler's joint 

assumptions (opportunity and cash flow) are correct, "low-tech" firms will be less likely 

to be acquirers than either "stable-tech" or "high-tech" firms. If financial leverage is 

available for speculation this may not hold. In hypotheses Hl.l, H1.2, and H1.3, I test 

whether the frequency of being an acquirer is independent of technology classification by 

using one overall 3-by-2 and two collapsed 2-by-2 chi-square tests. Stated in the null: 

Hl.l The frequency of being an acquirer is independent of technology classifications. 

HI.2 The frequency of being an acquirer is independent of classifications as "high-

tech" or "stable-tech." 

HI .3 The frequency of being an acquirer is independent of classifications as "not-low-

tech" ("high-tech" or "stable-tech") or "low-tech." 
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R&D Hypotheses 2.1,2.2,2.3 

To test Chandler's classification of "high-tech", "stable-tech", and "low-tech" and 

his assumptions as to the relationship of R&D to acquiring firms I use a regression of 

R&D on sales partitioned by technology type and merger class for the database group. 

The first test will address the question: Does the level of internal investment in R&D as 

measured by the slope coefficient in a regression ("R&D intensity" in this research) vary 

across Chandlers three technology classes for firms that will be neither acquirer nor target 

the following year (the baseline)? The second question the model will address is: Do 

firms that will be acquirers next year differ in R&D intensity across Chandlers three 

classes as compared to the baseline? The third question addressed is: Do firms that will 

be targets next year differ in R&D intensity across Chandlers three classes as compared to 

the baseline? An 18 variable (one intercept and one slope for each of the partitions in the 

3-by-3 design, or 2x3x3 = 18) model is used to estimate the relationship between R&D 

and sales partitioned by technology type ("high-tech," "low-tech," "stable-tech,"), and by 

merger class (acquirers next year, targets next year, and baseline). Stated in the null: 

H2.1 The relationship between investment in R&D and sales does not vary across the 

three classes, "high-tech", "stable-tech", and "low-tech", for firms that will not be 

acquirers or targets next year (baseline firms). 

H2.2 The relationship between investment in R&D and sales does not differ across 

technology types between "acquirers next year" and baseline firms. 
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2.3 The relationship between investment in R&D and sales does not differ across 

technology types between "targets next year" and baseline firms. 

Capital Expenditures Hypotheses 3.1, 3.2, 3.3 

Capital expenditures represent an alternative internal investment opportunity 

different from but often related to R&D. I regress capital expenditures on sales in a 

partitioned regression similar to the partitioned regression of R&D on sales. The 18 

variables model addresses the question: Does the level of internal investment in capital 

expenditures vary across Chandlers three classes; "high-tech," "stable-tech," and "low-

tech" for baseline firms. The second question the model addresses is: Do firms that will 

be acquirers next year differ in capital expenditures intensity from baseline firms across 

Chandlers three classes. The third question addressed is: Do firms that will be acquirers 

next year differ in capital expenditures intensity from baseline firms across Chandlers 

three classes. Stated in the null: 

H3.1 The relationship between investment in capital expenditures and sales does not 

vary across the three classes, "high-tech," "stable-tech," and "low-tech," for firms 

that will not be acquirers or targets next year (baseline firms). 

H3.2 The relationship between investment in capital expenditures and sales does not 

differ across technology types between "acquirer next year" and baseline firms. 
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3.3 The relationship between investment in capital expenditures and sales does not 

differ across technology types between "targets next year" and baseline firms. 

Sample Data 

Data for 1974-1988 available on COMPUSTAT Industrial, OTC, and 

Research tapes are examined. The Research tape contains companies that have 

been deleted from the active COMPUSTAT files. Companies are deleted from 

the active files and placed on the Research file due to acquisition or merger, 

bankruptcy, leveraged buyout, reverse acquisition, or because the company no 

longer files with the SEC. 

1. R&D measure comes from the COMPUSTAT Tapes Annual Data Item 

#46, Research and Development Expense in units of millions of dollars. 

2. The Sales measure comes from the COMPUSTAT Tapes Annual 

Data Item #12, Sales (Net) in units of millions of dollars. 

3. The Capital Expenditure measure comes from the COMPUSTAT Tapes 

Annual Data #128, Capital Expenditures in units of millions of dollars. 

4. The firms included in the sample satisfy these two criteria: 

A. Financial data for the 1974-1988 time periods are available from the 

1993 COMPUSTAT Industrial Annual OTC and Research tapes. 

B. Sales are greater than 0.001 million (smaller values represent codes 

for missing data). 

C. SIC codes 2000-3999 (nondurable and durable manufacturing). 
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An acquisition by a firm is taken from the COMPUSTAT Tapes 

Annual Data Item #129. This item represents cash outflow or funds used 

for, and or costs relating to, acquisition of a company in the current year 

(1990, p. 22, sec.9). 

A target firm is taken from the COMPUSTAT Tapes footnote # 35 indicating the 

reason and date a firm is placed on the Research File. 

Classification as "high-tech," "stable-tech," or "low-tech," will be derived from 

the COMPUSTAT two or three digit SIC code and Table 1. 



CHAPTER 4 

RESULTS 

Sample 

The sample consists of all firm-years 1974-1988 within the SIC codes shown in 

Table 1 within any of the following three Compustat files: 

1. Primary Industrial File: All companies in the S&P Industrial Index and a 

selection of companies in the S&P Utilities, Transportation, and Financial 

Indexes, and additional companies representing the largest companies on 

the New York and American Stock Exchanges; 

2. Over-The-Counter File: The largest over-the-counter 

companies; 

3. Research File: Companies that have been deleted from the 

COMPUSTAT files due to acquisition or merger, bankruptcy, leveraged 

buyout, reverse acquisition, or because the company no longer files with 

the SEC. 

Sample firms are classified as "high-tech," "low-tech," or "stable-tech," by the 

SIC code as shown in Table 1. The sample of firms consists of 2659 manufacturing firms 

with firm financial data available for one or more years and information on the merger 

status of the firm available for the following year. For 1974-1988 a total of 23,146 firm 
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years constitute the sample of firm years with financial data for the year available and 

information on the merger status of the firm for the following year available. 

Frequency Tests and Hypotheses 1.1,1.2,1.3 

I use the sample of 23,146 firm years to test hypotheses Hl.l, HI.2, and HI.3 

concerning the statistical independence between being an acquirer next year and 

technology type. 

H l . l The frequency of being an acquirer is independent of technology type. 

The total frequency distribution of acquirers for 1974-1988 is: 

High = 11.2% Stable = 11.5% Low = 13.9% 

The Chi-Square independence tests for all three acquiring groups "high-tech," "stable-

tech," and "low-tech," are in Table 2. The Pearson Chi-Square demonstrates a significant 

probability 0.000 that there is not independence among the three groups. Hl.l is 

rejected. 

HI .2 The frequency of being an acquirer is independent of classifications as: "high-

tech," or "stable-tech." 

The Chi-Square independence tests for the two acquiring groups "high-tech" and 

"stable-tech" are in Table 3. The Pearson Chi-Square is not significant with P < 0.464 it 
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is not possible to reject the hypothesis between the two groups, HI.2 is not rejected. 

HI .3 The frequency of being an acquirer is independent of classifications as: "not-low-

tech" ("high-tech" or "stable-tech"), or "low-tech". 

The Chi-Square independence tests for the two acquiring groups "not-low-tech" 

(combined "high-tech" and "stable-tech" group) and "low-tech" group are in Table 4. The 

Pearson Chi-Square demonstrates a significant probability 0.000 that there is not 

independence between the two groups, HI.3 is rejected. 

To summarize the results for Hl.l, HI.2, and HI.3, a difference in the frequency 

of being an acquirer does exist across the technology types. However, no difference 

exists between "high-tech" and "stable-tech." Future research should investigate whether 

"high-tech" acquirers face a cash flow constraint and whether they use stock-for-stock 

mergers. A difference in frequency does exist between "low-tech" and "non-low-tech" 

("high-tech" or "stable-tech"). However, the "low-tech" frequency is the higher. Future 

research should investigate whether "low-tech1 firms have the available financial 

leverage for speculation. 
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Regression Models 

Model Variables 

I test Chandler's investment assumptions in two regressions partitioned by 

technology type and by merger class. The model parameters, variables, and variable 

definitions are shown in Table 5. 

R&D Model and Hypotheses H2.1, H2.2, and H2.3 

Equation 1: Regression of R&D on Sales, Merger Class, and 

Technology Type 

RD(T.I)= B0 CONSTANT + BJHIGH + B2LOW + B3DATA012 + 

B4SLS_HIGH + B5SLS_LOW + B6ACQ_N + B7ACQ_HIGH + 

B8 ACQJLOW + B9 SLS_ACQN + B10SLS_AC_H + BnSLS_AC_L + 

B12TGT_1 + B13TGT_HGH + B14TGT_LW + B15TGT_SLS + 

B16TG_SLS_H + B17TG_SLS_L 

Hypotheses H2.1, H2.3, and H2.3 are restated for regression as H2.1R, H2.2R, 

and H2.3R. 

H2.1R The slope coefficient of R&D on sales does not vary across the three 

classes, "high-tech," "stable-tech," and "low-tech," for firms that will not 

be acquirers or targets next year (baseline firms). 
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H2.2R The slope coefficients of firms that will be acquirers next year of R&D 

on sales do not differ from the slope coefficients of baseline firms. 

H2.3R The slope coefficients of firms that will be targets next year of R&D on 

sales do not differ from the slope coefficients of baseline firms. 

The 3-by-3 design for determining the sum of the estimated slope coefficients for 

Equation 1, the R&D on sales regression model, is shown in Table 6 (for details see 

Kmenta 1971, p. 468). For example the total estimated slope coefficient for R&D on 

sales in Equation 1 for 'high-tech" acquirers is B3 + B4 + B9 + B10, that is the sum of the 

estimate coefficients on the variables "Data012," "SLS_High," 'SLS_ACQN," and 

"SLSACH," and is labeled slope 22 in Table 6. For the purpose of this research, the 

intercept are treated as control variables only and only the slopes are interpreted. Table 7 

presents the results for Model 1, the R&D on sales regression model. Table 8 repeats 

Table 6 with actual values from Table 7. Table 9 presents the sums of the slope 

coefficients in Table 7 and is a summary of Table 8. Figure 1 is the graph of Table 9. 

Table 9 and Figure 1 suggest that Chandler's SIC-code classification for 

determining "high-tech," "stable-tech," and "low-tech" is appropriate in that the R&D to 

sales relation for the baseline firms is highest for "high-tech" firms and lowest for "low-

tech" rejecting H 2.1. The model also portrays the "high-tech" acquirer having less 

(approximately 79%) R&D to sales than the baseline (nonacquirer, nontarget). However, 

there is no differences between "stable-tech" acquirers and the baseline, the difference 
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for "low-tech" is the opposite of that suggested by Chandler; acquirers have more R&D to 

sales than the baseline, not less. Therefore H 2.2 is partially rejected and partially not 

rejected. For targets the basic model suggests that "high-tech" targets have more R&D to 

sales than the baseline rejecting H 2.3. However, the differences for "stable-tech" and 

"low-tech" firms indicate less R&D to Sales than the baseline. "Stable-tech" and "low-

tech" targets are not acquired for their R&D. 

The overall regression is significant with the F-Ratio at the 0.000 level. The 

adjusted R squared is .679. To test normality I display the studentized residuals in a box 

plot, in Figure 2. The box plot indicates a slight positive skewness with some positive 

outliers. 

Capital Expenditures Model and Hypotheses H3.1, H3.2, H3.3 

Equation 1: Regression of Capital Expenditures on Sales, Merger Class, 

and Technology Type. 

RD,_, = B0 CONSTANT + B, HIGH + B2 LOW + B3 DATA012 + 

B4 SLS_HIGH + Bs SLSJLOW + B6ACQ_N + B7ACQ_HIGH + 

BgACQLOW + B9 SLS_ACQN + B10 SLS_AC_H + B„ SLS_AC_L + 

B12TGT_1 + B13TGTHGH + B14TGT_LW + B15TGT_SLS + 

B16TG_SLS_H + B j7 TG SLS L 

Hypotheses H3.1, H3.2, and H3.3 are restated for regression as H3.1R, H3.2R, 

and H3.3R. 
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H3.1R The slope coefficient of capital expenditures on sales does 

not vary across the three classes, "high-tech," "stable-tech," and "low-tech" 

for firms that will not be acquirers or targets next year (baseline firms). 

H3 2R The slope coefficients of firms that will be acquirers next year of capital 

expenditures on sales do not differ from the slope coefficients of baseline 

firms. 

H3.3 The slope coefficients of firms that will be targets next year of capital 

expenditures on sales do not differ from the slope coefficients of baseline 

firms. 

3-by-3 design for determining the sum of the estimated slope coefficient for 

Equation 2 is the same as for Equation 1 (see Table 6). For the purpose of this research, 

the intercepts are treated as control variables only and only slopes are interpreted. 

Table 10 presents the regression results for Equation 2, the capital expenditure on 

sales regression model. Table 11 presents the sums of the slope coefficients in Table 10. 

Figure 3 is the graph of the results in Table 11. 

The graph shows that the capital expenditures to sales relationship for the baseline 

is highest for "high-tech" and lowest for "low-tech" rejecting H3.1. All acquirers have 

less capital expenditures to sales than the corresponding baseline rejecting H3.2. H3.3 is 

rejected but with inconsistent to mixed directions. "High-tech" acquiring firms have less 
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capital expenditures (77%) than the base group. The reduction is similar to the 79% 

reduction in R&D for that group compared to the baseline. "Stable-tech" acquiring firms 

have a slight reduction in capital expenditures compared to the baseline (90%). They 

have no reduction in R&D (100%). "Stable-tech" acquirers are similar to "stable-tech" 

baseline firms in both R&D and capital expenditures. "Low-tech" acquiring firms have 

much less (68%) capital expenditures than the baseline contrasted with more R&D 

(350%). 'High-tech" targets have much lower capital expenditures (59%) than the 

baseline. "Low-tech" targets are also low (66%). Neither is a target for its capital 

expenditures. 

The overall regression is significant with the F-Ratio at the 0.000 level. The 

adjusted R squared multiple is .868. To test normality I display the studentized residuals 

in a box plot, in Figure 4. The box plot indicates a slight positive skewness with some 

positive and negative outliers. The box plot indicates a slight positive skewness with 

some positive and negative outliers. 



CHAPTER 5 

SUMMARY 

Contributions to the Literature 

This study examines Alfred Chandler's and assumptions relating technology, 

investment, and mergers presented by him in Scale and Scope: The Dynamics of 

Industrial Capitalism (1990). Chandler's uses three technological types "high-tech," 

"stable-tech," and "low-tech." Chandler developed his assumptions based on historical 

research with no empirical evidence and empirical testing. The purpose of this 

dissertation is to develop the empirical detail to substantiate Chandler's assumptions. 

Support is presented in Chapter 4. This research suggets the need for a more detailed 

examination of Chandler's theory in future research. 

Three sets of three hypotheses each are developed and tested in this research. The 

frequency of being an acquirer is the same for high-tech and stable-tech firms (11.2 

versus 11.5 percent of firm years) and higher for low-tech firms (13.9 percent of firm 

years). High-tech firms that are acquirers next year have 79% lower investment in R&D 

(.044 of sales versus .056 of sales) and 77% lower investment in capital expenditures 

(.071 of sales versus .092 of sales) than "high-tech" firms that are neither acquirers nor 

targets next year ("baseline" firms) as measured by the slope coefficients in the estimated 

regression. "Stable-tech" acquirers are similar to "stable-tech" baseline firms in R&D 

42 
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investment (.016 of sales versus .016 of sales) and in capital expenditures investment 

(.072 of sales versus .080 of sales). "High-tech" targets have higher R&D investment 

(0.062 of sales versus 0.056 of sales) and lower capital expenditures (0.054 of sales 

versus 0.092 of sales) than "high-tech" baseline firms. 

Limitations 

This study focuses on the role of R&D and capital expenditures in the study of 

mergers using an industry framework proposed by Chandler. Any inaccuracies in 

Chandler's framework and in the model equations employed in this study will limit the 

research. Further, if the effects of omitted variables are correlated with the included 

explanatory variables, the resulting estimates may be biased. In addition, random-

sampling was not used in this study. The sample is the population of all firms meeting 

the data requirements, limiting the generalizability of the results to other populations 

differing in years and firms. The population is all publicly traded manufacturing firms 

involved in mergers and acquisitions in the 1974-1988 for which data are available. The 

population is important in its own right even if results are not generalizable to other 

populations. 

The accuracy of the industry groupings in Table 1 is limited by the peculiarities of 

the Fortune 500 reports for May 1974 and April 1989, the information in Poor's and 

Moody's used by Chandler, the peculiarities of the SIC classification system, and any 

oversights by Chandler. 
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Future Research 

This research should be extended by examing Chandler's assumptions concerning 

out-of-industry mergers. Chandler argued that out-of-industry mergers were less valuable 

than in-industry mergers. In Table 1, a merger between two firms on the same row is an 

in-industry merger. A merger between two firms from different rows is an out-of-

industry merger. The research in this dissertation develops an expectations model for 

R&D and capital expenditures. Future research should test if deveations in expectations 

are related to mergers being in-industry or out-of-industry. 

Merger frequency across technology type is not as Chandler predicted. Research 

is needed to determine other key variables needed to analyze the merger process. The 

findings for "high-tech" firms in particular may be a result of cash flow restraints that 

should be examined further. 

Future study is appropriate to examine the accounting decision to ignore the 

future economic value of R&D. Chandler (1990) suggests that among the forces 

contributing to inefficient mergers are the accounting rules that fail to recognize R&D as 

an asset. The accounting rule may lower investment in R&D. Future research should 

investigate Chandler's theory of conglomerates and short term horizons relating to 

"accounting" (1994, p. 17) rules such as the expensing of R&D directed by the 

SFAS No. 2 effective in 1974, with earlier research on loss of information. Earlier 

research on loss of information has been inconclusive to date (Maddala, Shehata, 1991). 
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Alfred Chandler's Industry Groups 

according to U.S. Standard Industrial Classification1 

Group Industry Title 

20 FOOD AND KINDRED PRODUCTS 
201 Meat products 
202 Dairy products 
203 Preserved fruits and vegetables 
204 Grain mill products 
205 Bakery products 
206 Sugar and confectionery products 

2062 Cane sugar refining 
2063 Beet sugar 
2065 Confectionery and cocoa products 

207 Fats and oils 
208 Beverages 

2082 Malt beverages 
2085 Distilled liquor 
2086 Bottled and canned soft drinks 

209 Miscellaneous food and kindred products 
2091 Canned and packaged fish 
2097 Manufactured ice 
2099 Food preparations 

21 TOBACCO MANUFACTURES 
211 Cigarettes 
212 Cigars 
213 Chewing and smoking tobacco 
214 Tobacco stemming and redrying 
22 TEXTILE MILL PRODUCTS 
221 Weaving mills, cotton 
222 Weaving mills, synthetics 
223 Weaving and finishing mills, wool 
224 Narrow fabric mills 
225 Knitting mills 
226 Textile finishing, except wool 

1 Source: Adapted from Alfred Chandler 1990 Scale and Scale and Scope: The Dynamics of 
Industrial Capitalism, Cambridge, MA: Harvard University Press: Cambridge, p. 632. 
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227 Floor covering mills 
228 Yarn and thread mills 

2285 Synthetic yarn 
229 Miscellaneous textile goods 

2296 Tire code and fabric 
23 APPAREL AND OTHER TEXTILE PRODUCTS 
231 Men's and boy's suits and coats 
232 Men's and boy's furnishings 
233 Women's and misses' outerwear 
234 Women's and children's undergarments 
235 Hats, caps, and millinery 
236 Children's outerwear 
237 Fur goods 
238 Miscellaneous apparel and accessories 
239 Miscellaneous fabricated textile products 
24 LUMBER AND WOOD PRODUCTS 
241 Logging camps and logging contractors 
242 Sawmills and planning mills 
243 Millwork, plywood and structural members 
244 Wood containers 
245 Wood buildings and mobile homes 
249 Miscellaneous wood products 
25 FURNITURE AND FIXTURES 
251 Household furniture 
252 Office furniture 
253 Public building and related furniture 
254 Partitions and fixtures 
259 Miscellaneous furnitures and fixtures 
26 PAPER AND ALLIED PRODUCTS 
261 Pulp mills 
262 Paper mills, except building paper 
263 Paperboard mills 
264 Miscellaneous converted paper products 
265 Paperboard containers and boxes 
266 Building paper and board mills 
27 PRINTING AND PUBLISHING 
271 Newspapers 
272 Periodicals 
273 Books 
274 Miscellaneous publishing 
275 Commercial printing 
276 Manifold business forms 
277 Greeting card publishing 
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278 Blankbooks and book binding 
279 Printing trade services 
28 CHEMICALS AND ALLIED PRODUCTS 
281 Industrial inorganic chemicals 
282 Plastics materials and synthetics 
283 Drugs 
284 Soap, cleaners, and toilet goods 
285 Paints and allied products 
286 Industrial organic chemicals 
287 Agricultural chemicals 
289 Miscellaneous chemical products 

2892 Explosives 
2895 Carbon black 

29 PETROLEUM AND COAL PRODUCTS 
291 Petroleum refining 
295 Paving and roofing materials 
299 Miscellaneous petroleum and coal products 
30 RUBBER AND MISCELLANEOUS PLASTICS PRODUCTS 
301 Tires and inner tubes 
302 Rubber and plastics footwear 
303 Reclaimed rubber 
304 Rubber and plastics hose and belting 
306 F abricated rubber products 
307 Miscellaneous plastics products 
31 LEATHER AND LEATHER PRODUCTS 
311 Leather tanning and finishing 
313 Boot and shoe cut stock and findings 
314 Footwear, except rubber 
315 Leather gloves and mittens 
316 Luggage 
317 Handbags and personal leather goods 
318 Leather goods 
32 STONE, CLAY, AND GLASS PRODUCTS 
321 Flat glass 
322 Glass & glassware, pressed or blown 
323 Products of purchased glass 
324 Cement, hydraulic 
325 Structural clay products 
326 Pottery and related products 
327 Concrete, gypsum, and plaster products 
328 Cut stone and stone products 
329 Miscellaneous nonmetallic mineral products 
33 PRIMARY METAL INDUSTRIES 
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3 31 Blast furnace and basic steel products 
332 Iron and steel foundries 
333 Primary nonferrous metals 
334 Secondary, nonferrous metals 
335 Nonferrous rolling and drawing 
336 Nonferrous foundries 
339 Miscellaneous primary metal products 
34 FABRICATED METAL PRODUCTS 
341 Metal cans and shipping containers 
342 Cutlery, hand tools, and hardware 
343 Plumbing and heating, except electric 
344 Fabricated structural metal products 
345 Screw machine products and bolts 
346 Metal forging and stampings 
347 Metal services 
348 Ordnance and accessories 
349 Miscellaneous fabricated metal products 
35 MACHINERY, EXCEPT ELECTRICAL 
351 Engines and turbines 
352 Farm and garden machinery 
353 Construction and related machinery 

3531 Construction machinery 
3523 Mining machinery 
3533 Oil field machinery 
3534 Elevators and moving stairways 
3535 Conveyors and conveying equipment 

354 Metal working machinery 
355 Special industry machinery 

3551 Food products machinery 
3552 Textile machinery 
3554 Paper industry machinery 
3559 Special industry machinery 

356 General industrial machinery 
3561 Pumps and pumping equipment 
3562 Ball and roller bearings 
3567 Industrial furnaces and ovens 

357 Office and computing machines 
3572 Typewriters 
3573 Electronic computing equipment 
3574 Calculating and accounting machines 
3576 Scales and balances, except laboratory 

358 Refrigeration and service machinery 
359 Miscellaneous machinery, except electrical 
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3636 Sewing machines 
36 ELECTRIC AND ELECTRONIC EQUIPMENT 
361 Electric distribution and industrial equipment 
363 Household appliances 
364 Electric lighting and wiring equipment 
365 Radio and TV receiving equipment 

3651 Radio and TV receiving sets 
3652 Phonograph records 

366 Communication equipment 
367 Electronic components and accessories 
369 Miscellaneous electrical equipment and supplies 

3691 Storage batteries 
37 TRANSPORTATION EQUIPMENT 
371 Motor vehicles and equipment 

3711 Motor vehicles 
3714 Motor vehicle parts and accessories 
3715 Truck trailers 

372 Aircraft and parts 
373 Ship and boat building and repairing 
374 Railroad equipment 
375 Motorcycles, bicycles, and parts 
376 Guided missiles, space vehicles, and parts 
379 Miscellaneous transportation equipment 
38 INSTRUMENTS AND RELATED PRODUCTS 
381 Engineering and scientific instruments 
382 Measuring and controlling devices 
383 Optical instruments and lenses 
384 Medical instruments and supplies 
385 Ophthalmic goods 
386 Photographic equipment and supplies 
387 Watches, clocks, and watchcases 
39 MISCELLANEOUS MANUFACTURING INDUSTRIES 
391 Jewelry, silverware, and plated ware 
393 Musical instruments 
394 Toys and sporting goods 
395 Pens, pencils, office and art supplies 
396 Costume jewelry and notions 
399 Miscellaneous manufactures 
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TABLE 1 

Alfred Chandler's Coding1 of Manufacturing Firms by Industry 

SIC Industry High-Tech Stable-Tech Low-Tech 

20 Food & kindred products X 

21,22,23 Textiles, tobacco, & aapparel X 

24,25,26,27 Lumber, wood, paper, & printing X 

281-282 Chemicals X 

284-289 Chemicals, excluding drugs X 

283, 384 Pharm. & medical equip. X 

29,13 Petroleum refining & extraction X 

31 Leather & leather products X 

30 Rubber & miscellaneous plastics X 

32,33 Stone, clay, & glass & metals X 

34 Fabricated metal products X 

351-353 Engines, farm & const, equip. X 

354-356 Other machinery, not electric X 

357 Office, computer, & accounting X 
361-364, Electrical equip. X 
369 Electrical equip. & supplies X 
365-367 Electronic, equipment X 
371,373-375 Other machinery, not electric X 
372, 376 Aircraft and aerospace X 
379 Transportation equip. X 
381-383 Instruments and Related Producst X 
385-387 Professional & scientific equip. X 
39 Miscellaneous manufactures X 

1 SOURCE: Adapted from Alfred Chandler 1994 "The Competitive Performance of U.S. Industrial 
Enterprises since the second World War." Business History Review V.68 (Spring): 73-109. 
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TABLE 2 

A 2 x 3 Consistency Table of Merger Classes (Non-Acquirers and Acquirers) and 

Technology Type ("High-tech," "Stable-tech," and "Low-tech") for 23,146 

Firm-year Observations for 1974-1988. 

FREQUENCY DISTRIBUTION 

TECHNOLOGY TYPE 

High-tech Low-tech Stable-tech TOTAL 

MERGER CLASS 

Non-Acquirers | 7647 5062 7651 | 

l i 

20360 

Acquirers 

1 1 

| 966 819 1001 | 2786 

TOTAL 8613 5881 8652 23146 

TEST STATISTIC VALUE DF PROB 

PEARSON CHI-SQUARE 27.098 2 0.000 

LIKELIHOOD RATIO CHI-SQUARE 26.400 2 0.000 
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TABLE 3 

A 2 x 2 Consistency Table of Merger Classes (Non-Acquirers and Acquirers) and 

Technology Type ("High-tech," and "Stable-tech") for 23,146 Firm-year Observations 

for 1974-1988. 

FREQUENCY DISTRIBUTION 

MERGER CLASS 

Non-Acquirers 

TECHNOLOGY TYPE 

High-tech Stable-tech TOTAL 

| 7647 7651 | 15298 

Acquirers | 966 1001 1967 

TOTAL 8613 8652 17265 

TEST STATISTIC VALUE DF PROB 

PEARSON CHI-SQUARE 

LIKELIHOOD RATIO CHI-SQUARE 

.536 

.536 

0.464 

0.464 
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TABLE 4 

A 2 x 3 Consistency Table of Merger Classes (Non-Acquirers and Acquirers) and 

Technology Type (["High-tech" and "Stable-tech,"] and "Low-tech") for 23,146 

Firm-year Observations for 1974-1988. 

FREQUENCY DISTRIBUTION 

TECHNOLOGY TYPE 

High-tech and 
Stable-tech 

Low-tech TOTAL 

MERGER CLASS MERGER CLASS 

Non-Acquirers | 15298 

I 

5062 | | 20360 

Acquirers 

1 

| 1967 819 | 2786 

TOTAL 17265 5881 23146 

TEST STATISTIC VALUE DF PROB 

PEARSON CHI-SQUARE 26.588 1 0.000 

LIKELIHOOD RATIO CHI-SQUARE 25.864 1 0.000 
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TABLE 5 

Parameter and Variable Definitions 

Parameter Variable Variable Definition 

RD(,.) Research and Development (Dependent variable 1). 
CE(,1} Capital Expenditures (Dependent variable 2). 

B0 Intercept Regression intercept 
B, HigVi) A binary variable representing a "high-tech" firm. 
B2 Low(t.,) A binary variable representing a "low-tech" firm. 
B3 DataO 12(H) Sales. 
B4 SLS_HIGH(t.,) A binary variable representing the interaction of 

"high-tech" and sales. 
B5 SLSLOW^.,) A binary variable representing the interaction of the 

"low-tech" and sales. 
B6 ACQJVI, A binary variable representing an acquirer next 

year. 
B7 ACQ_fflGH(t.,) A binary variable representing the interaction of 

a acquirer next year with "high-tech." 
B8 ACQ_LOW(t.1} A binary variable representing the interaction of 

an acquirer next year with "low-tech." 
B9 SLS_ACQN(t.1) A binary variable representing the interaction of 

an acquirer next year with sales. 
BIO SLS_AC_H(t.1) A binary variable representing the interaction of 

an acquirer next year with sales and "high-tech." 
B„ SLS_AC_L(t.1} A binary variable representing the interaction of 

an acquirer next year with sales and "low-tech." 
B12 TGT_1(M) A binary variable representing a target next year firm. 
B13 TGTHGH^j) A binary variable representing the interaction of 

target next year with "high-tech." 
B]4 T G T L W ^ A binary variable representing the interaction of 

target next year with "low-tech." 
B15 TGT_SLS(t.,) A binary variable representing the interaction of 

target next year with sales. 
B16 TG_SLS_H(t.1) A binary variable representing the interaction of 

target next year with sales and "high-tech." 
B]7 TG_SLS_L(M) ^ l binary variable representing the interaction of 

target next year with sales and "low-tech." 
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TABLE 6 

Summation of Slope Coefficients 

Stable-tech High-tech Low-tech 

Baseline B 3 B 3 B 3 

(Nonacquirer, 
nontarget next year + B 4 + B 5 

= Slope 11 = Slope 12 = Slope 13 

Acquirer next B 3 + B 9 B 3 + B 4 + B 9 B 3 + B 5 + B 9 

year 
+ B I 0 + B N 

= Slope 21 = Slope 22 = Slope 23 

Target next B 3 B 3 + B 4 + B , 5 B 3 + B 5 + B 1 5 

year 
+ B 1 7 

year 
+ B 1 5 

+ B16 
+ B 1 7 

- Slope 31 = Slope 32 =Slope 33 
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Table 7 

Regression Results for R&D Model 

Equation 1: Regression of R&D on Sales, Merger Class, and Technology 
Type 

RD(t-i> — B0CONSTANT + B.HIGH + B2LOW + B3DATA012 + B4SLS_HIGH + 
BSSLS_LOW + B6ACQ_N + B7ACQ_HIGH + BGACQ_LOW + B9SLS_ACQN + 
B,0SLS_AC_H + BUSLS_AC_L + B12TGT_1 + B13TGT_HGH + B14TGT_LW + 
BLSTGT_SLS + B16TG_SLS_H + B17TG_SLS_L 

DEP VAR: RD(M) 

N: 23146 
MULTIPLE R: 0.824 
SQUARED MULTIPLE R: 0.679 
ADJUSTED SQUARED MULTIPLE R: .679 
STANDARD ERROR OF ESTIMATE: 75.096 

VARIABLE COEFFICIENT STD ERROR STD COEF TOLERANCE T (2 TAIL) 
B0CONSTANT -4.127 0.882 0.000 -4.680 0.000 
B, HIGH -0.081 1.242 -0.000 0.676 -0.065 0.948 
B2LOW 3.590 1.442 0.012 0.619 2.490 0.013 
B3 DATA012 0.016 0.000 0.553 0.743 127.875 0.000 
B4 SLS HIG H 0.040 0.000 0.480 0.758 112.254 0.000 
B5SLS LOW -0.012 0.001 -0.089 0.482 -16.600 0.000 
B6 ACQ N -2.170 2.348 -0.005 0.417 -0.924 0.355 
B7 ACQ HIG H 3.245 3.732 0.005 0.495 0.870 0.385 
B8 ACQ LOW -6.794 3.990 -0.009 0.504 -1.703 0.089 
B„ SLS ACQN 0.000 0.000 0.006 0.644 1.263 0.206 
B10 SLS AC H -0.012 0.001 -0.047 0.697 -10.493 0.000 
B,,SLS AC L 0.010 0.001 0.051 0.436 9.015 0.000 
B12TGT 1 4.588 4.435 0.005 0.494 1.034 0.301 
B13TGT HGH -8.222 8.457 -0.005 0.575 -0.972 0.331 
B14TGT LW -4.218 8.317 -0.003 0.566 -0.507 0.612 
B1STGT SLS -0.011 0.002 -0.022 0.780 -5.300 0.000 
B1STG SLS H 0.017 0.007 0.010 0.732 2.288 0.022 
BNTG SLS L 0.011 0.007 0.007 0.734 1.543 0.123 

SOURCE 

ANALYSIS OF VARIANCE 

SUM-OF-SQUARES DF MEAN-SQUARE 

REGRESSION .275774E+09 17 .162220E+08 
RESIDUAL .130429E+09 23128 5639.449 

F-RATIO P 

2876.518 0.000 
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TABLE 8 

Summation of Estimated Slope Coefficients 

Stable-tech High-tech Low-tech 

Baseline B3 B3 B3 

+B4 + B5 

= 016 0.016 0.016 

+0.040 -0.012 

=0.056 =0.004 

=Slope 11 =Slopel2 =Slope 13 

Aquirer next B3 B3 + B4 + B9 B3 + B5 + B9 

year + B9 
+BIO +B„ 

=0.016 =0.016 =0.016 

+0.040 -0.012 

+0.000 +0.000 +0.000 

-0.012 +0.010 

=0.016 =0.044 =0.014 

=Slope 21 =Slope 22 =Slope 23 

Target next B3 B3 + B4+ B15 B3+ B5+ B J5 

year + BJ5 + BJ6 +BJ7 

=0.016 =0.016 =0.016 

+ 0.04 -0.012 

o ©
 1 i o o -0.011 

+0.017 +0.011 

=0.005 =0.062 =0.004 

=Slope 31 =Slope 32 =Slope 33 
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TABLE 9 

R&D to Sales Intensity Ratios 

High-tech Stable-tech Low-tech 

Nontarget, Nonacquirer 0.056 0.016 0.004 
Acquirer next year 0.044 0.016 0.014 
Target next year 0.062 0.005 0.004 

Acquirers 78.6% 100% 350% 
Baseline (nontarget, nonacquirer) 

Targets 110.7% 31.3% 100% 
Baseline (nontarget, nonacquirer) 

Source: Table 7 
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TABLE 10 

Regression Results for Capital Expenditures Model 

Equation 1: Regression of Capital Expenditures on Sales, Merger Class, 
and Technology Type. 

RD(M) = B0CONSTANT + B,HIGH + B2LOW + B3DATA012 + B4SLS_HIGH + B5SLS_LOW + 
B6ACQ_N + B7ACQ_HIGH + B8ACQ_LOW + B9SLS_ACQN + B10SLS_AC_H + 
B„SLS_AC_L + B12TGT_1 + B13TGT_HGH + B14TGT_LW + B15TGT_SLS + 
B16TG_SLS_H + BnTG_SLS_L 

DEP VAR: CE{t.0 

N: 23146 
MULTIPLE R: 0.932 
SQUARED MULTIPLE R: 0.868 
ADJUSTED SQUARED MULTIPLE R: .868 
STANDARD ERROR OF ESTIMATE: 145.763 

VARIABLE COEFFICIENT STD ERROR STDCOEF TOLERANCE T P(2 TAIL) 
B0CONSTANT 4.611 1.712 0.000 2.694 0.007 
B,HIGH -16.630 2.412 -0.020 0.676 -6.896 0.000 
B2LOW -4.655 2.798 -0.005 0.619 -1.663 0.096 
B3DATAOI2 0.080 0.000 0.936 0.743 338.363 0.000 
B4SLS HIGH 0.012 0.001 0.048 0.758 17.506 0.000 
B5SLS LOW -0.021 0.001 -0.052 0.482 -15.085 0.000 
B6ACQ N 3.013 4.557 0.002 0.417 0.661 0.509 
B7ACQ HIGH 2.919 7.244 0.001 0.495 0.403 0.687 
B8ACQ LOW 10.533 7.745 0.005 0.504 1.360 0.174 
B9SLS ACQN -0.008 0.001 -0.034 0.644 -11.473 0.000 
B10SLS AC H -0.013 0.002 -0.017 0.697 -6.002 0.000 
B„SLS AC L -0.011 0.002 -0.018 0.436 -4.872 0.000 
B12TGT 1 -3.801 8.609 -0.001 0.494 -0.441 0.659 
B13TGT HGH 15.251 16.415 0.003 0.575 0.929 0.353 
B14TGT LW 5.168 16.143 0.001 0.566 0.320 0.749 
B15TGT SLS 0.009 0.004 0.006 0.780 2.326 0.020 
B16TG SLS H -0.047 0.014 -0.009 0.732 -3.324 0.001 
B17TG_SLS_L -0.029 0.014 -0.006 0.734 -1.988 0.047 

ANALYSIS OF VARIANCE 

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P 

REGRESSION .324538E+10 17 .190905E+09 8985.090 0.000 
RESIDUAL .491397E+09 23128 21246.859 
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TABLE 11 

Capital Expenditures to Sales Intensity Ratios 

Nontarget, Nonacquirer 
Acquirer next year 
Target next year 

High-tech 
0.092 
0.071 
0.054 

Stable-tech 
0.080 
0.072 
0.089 

Low-tech 
.059 
0.040 
0.039 

Acquirers 
Baseline (nontarget, nonacquirer) 

77.2% 90.0% 67.8% 

Targets 
Baseline (nontarget, nonacquirer) 

58.7% 111.25% 66.1% 

Source: Table 10 
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FIGURE 1 

R&D to Sales Intensity Graph 
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FIGURE 2 

Equation 1 Residual Boxplot 
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FIGURE 3 

Capital Expenditures to Sales Intensity Graph 
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FIGURE 4 

Equation 2 Residual Boxplot 
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